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ho""to use eetn 
The .32nd edition of EEM is arranged in four volumes 
each composed of related Product Sections. For user 
convenience, each volume contains its own Product 
index and Directory (green pages) and its own 
Manufacturers;·a1)dSale~ .. Offices .'.Directory (yellow 
pages). Every Pro9,us;;t Heading anqevery manufacturer 
of electronic pto~<1ts i~ listed in each volume. Where, 
however, the Prod\.f,!:t S:~tion is assigned to a volume 
other than that in use, a cross reference is made to the 
appropriate volume for further information; 
To locate a specific product. Start by choosing the 
volume whose title describes the class of electronic 
product you are seeking. If you are not sure which 
volume is appropriate; pick up the first one at hand and 

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

product 'selection guides 
There are 35 Product Selection Guides included in this 
edition of EEM. They are located on the first pages of 
the Product Section to which they apply. Use these 

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

product selection index eern 
Product Section Guide 

1100 
1300 
1400' 
1500' 
1600 
1700 
1800' 
1850 
1900 
2000 
2025 
2050 
2100' 
2200 
2300' 
2325 
2350' 
2400' 
2440' 
2450' 
2460' 
2475' 
2500 
2550 
2600' 
2700' 
2750' 
2900' 
2950' 
2975' 
3000 
3100 
3130 
3200' 

3400 
3450' 
3500' 
3700 
3900' 
4000' 
4050' 
4100 
4200 
4300' 
4500' 
4525' 
4550' 
4600 
4700' 
4750' 
4800' 
4900 
5100'-
5150' 
5300' 
5400 
5500' 
5600' 
6000' 

Amplifier Assemblies, Instrumentation 
Audio EqUipment & Accessories 
Cabinets. Enclosures. Racks, & Chassis 
Capacitors' 
Chemical Compounds (Adhesives, Cleaners, Coatings) 
Circuit Boards (Printed), Materials & Accessories 
Coils, Chokes, & Inductors 
Cores, Magnets, & Ferrites 
Communications & Telemetry Equipment 
Computer Peripheral Equipment 
Computers (Mini/Micro/Boards) 
Computer Software 
Connectors, T enninals, & Sockets 
Control Systems & Components 
Crystals, Oscillators, Crystal & Piezoelectric Filters 
Data Acquisition/Handling Systems & Accessories 
Delay Lines 
Panel Hardware (Bezels, Dials, Knobs, etc.) 
Military Components and Equipment 
Displays, Readouts, & CRT s 
Lamps, Lights, & Indicators 
Fiber Optic Equipment & Accessories 
Hardware & Mechanical Components 
Environmental Test Equipment 
Fans, Blowers, Cooling Equipment, & Heal Exchangers 
Filters, Power 
Filters, Signal 
Instruments, Test & Measuring 
Panel Meters (Analog & Digital)) 
Instruments, Oscilloscopes 
Instruments, Graphic Recording 
Insulators & Insulating Materials 
Integrated Circuits, Hybrid Circuits, & Function Modules 
Interconnection/Systems (Backpanels, Card Holders, & 
Packaging Systems) 
Microwave Systems & Equipment 
Microwave Components 
Motors, Drives, & Rotating EqUipment 
Electro-optical Equipment 
Batteries 
Power Supplies, DC 
Power Supplies, AC 
Production Equipment, & Manufacturing Services 
Prototype Boards, Kits, & Design Aids 
Protective Components (Fuses, Circuit Breakers, etc.) 
Relays 
Shields & Shielding 
Solenoids 

, Soldering & Desoldering Eqllipment 
Resistors 
Potentiometers, Trimmers, Controls, & Rheostats 
Discrete Semiconductors 
Servomechanisms & Robotic Equipment 
Switches 
Keyboards & Keypads 
Thermal Components 
Tools (Manual & Power) 
Transducers & Encoders 
Transformers 
Wire & Cable 

• A Product Selection Gllide precedes these Product Sections 

B·2 

Vol. A 

1\'1002 

1\-1196 
1\-1328 

A'1338 

1\·1502 

1\-1642 
1\'1682 

1\-1736 

1\-1776 

1\'1866 
1\-2.078 
1\-2154 

1\-2214 

1)01134 

1)01157 

1)01206 

1>-1210 
1)01376 
1)01426 
1)01437 

1>-1444 

1)01446 
1)01536 
1)02156 
1)02239 

1)02245 

sales offices 
Main Sales Office 
Hearst Business Communications, Inc. 
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Garden City, NY 11530 
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20 Williams Street, Suite 230 
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advertisers' index 
To find a specific manufacturer's data pages, an 
alphabetical index of EEM participants appears in EEM 
starting on page A·4 of Volume A and on pages 8·4, 
C·4 and [)O4 of the other volumes. 

trademark and 
logofinder directories 
A comprehensive trademark directory is included at the 
end of the EEM yellow pages in Volume C.The EEM 
logofinder shows the symbols and graphics used by 
manufacturers as identifiers on their products. Use these 
pages to locate manufacturers of specific trademarks and 
logos. 

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

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

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

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

to file manufacturers' catalogs and data 
The EEM File System is revised and updated to reflect 
changes in EEM itself. Each new EEM File System 
contains a complete Product Index. This index tells you 
where to file which catalog. It also contains a cross 
reference identifying what should be filed in each section. 
In order to use the EEM File System all you need is a 
supply of standard letter size, third-cut manila file folders. 
You then use the pressure sensitive labels which are 
supplied with the system to go into as much detail as you 
want or need. 
Each label fits the third-cut file folder exactly. There are 
over 300 of these labels in each system: 1 for the index, 

1 each for the 61 EEM Product Sections, 24 for the 
alphabetical file of multiproduct catalogs, plus more than 
200 additional labels for system expansion. The EEM File 
System also includes 61 Cross Reference Cards so you 
can quickly and easily find multiproduct catalogs. The 
EEM File System is complete and can save you countless 
hours of time and thousands of dollars. Send your check 
for $25.00 to: EEM File System, 645 Stewart Ave., 
Garden City, NY 11530 and we'll absorb postage and 
handling. Send a purchase order and add $2.00 for 
postage and handling. NY, CA and MA reSidents, please 
add sales tax. 

technical information: codes 
miniglossaries ••. charts •.• 

• • • 

Abbreviations/Acronyms .......................................... A·1404, 8·1090, C-1119, D-1156 
ASCII Code ............................................................. D-1 080 
Batteries & Fuel Cells .............................................. D·1450 
Capacitors ............................................................... A·1 066 
Capacitor Formulas ................................................. A·1093 
Conductors, Maximum Current Capacity .................. A·2272, C-1316 
Connectors .............................................................. C·12 71 
EBCDIC Code ......................................................... D·1086 
Encapsulation .......................................................... C-1124 
Fiber Optics ............................................................ 8·1185 
Opto Semiconductors .............................................. 8·2169 
Power Supplies ....................................................... A·2276, D·1541 
Relays ..................................................................... 8·1414 
Relay Contact Forms ............................................... 8·1450 
Resistor Color Codes ............................................... A·19 5 2 
Servo Components .................................................. 8·1266 
SI Units ................................................................... A·1434, 8·1472, C·1692, [)O1386 
Symbols-International Authorities ........................... A·1454, 8·1064, C·1104, D-1166 
Thermal Conductivity of Dielectrics .......................... 8·1916 
Thyristors & High Power Diodes ............................. A·2211 
Timers ..................................................................... 8·1492, D·1140 
Voltage Drop Nomograph ....................................... A·2262, C·1469, C·1960, D·1718 
Wire Gauges ............................................................ C·1343, C·1759 

B·3 



89 
90 Alphabetical Index 
of Manufacturers 
CatalogPages This index provides an alphabetical listing of 

manufacturers pages and where to lind them 

A 

MK Corp ............•......•..........•.... 001542-1543 
AAVID F.ngineering, Inc. ....................• C.1634-1639 
Abacus Controls Inc. ........................ 002159-2161 
Abbott Technologies, Inc., Burbank Division, Transformers 

................ Ao2219-2230; 001563-1571, 2162-2163 
Abbott Technologies, Inc., Sun Valley Division, Power 

Supplies ...................... 001563-1571,2162-2163 
Abbott Transistor labs, Power Supplies ..... 001545-1562 
ABL Electronics Supply, Inc. ........... C'1306, 1760-1762 
ACC Electronics ~y, Echlin Inc. ......•...... A.1736 
Acc:ulex CoIporaIion, MetraByte ...... ,............ 00 1378 
ACOG Electronics, Dill. of Emerson ......••.• 001572-1578 
Acme E_ Corporation .................. 001560-1563 
Aeon, Inc. .. .. .. .. . .. .. .. .. .. . .. . .. . . .. .. . ... 001584-1586 
Acopjan ..................................... 001587-1613 
Action Instruments ................................ 00 1157 
Active Control Instrumentation .................... 00 1134 
Advance, II Un~ of Zero Corporation . .. .. . . • . .. ... Col 099 
Advance Conversion Devicss Co. ....... : ... 002164-2165 
Advanced Analog, Inte...il .......................... 00 1616 
Advanced Components Inds., Inc., Spilznagel GmbH 

.....•...........•.........•........•.........•.. Ao2248 
Advanced Control Sya. ............................ 00 1135 
Advanced High Voltage Co. . ' ...................... 00 1617 
Ad-Vance Magnatics, Inc. ......................... C.1730 
Advanlest America, Inc. ..................... 001215-1217 
A E G Corporation .... . .. . .. .. .. .. .. .. . .. .. . .. .... 801127 
A E G Co.rporation, Telefunken Semiconductors Div. 

................................................. B'1127 
Aerollex Laboratories Inc., ARX, Inc. ............... Ao1737; 

1301224-1227 
AirBorn, Inc. ................................. C·1132-1143 
Air Electro Inc. .................................... C.1310 
Airflyte EIcIms. Co. .......................... 80122& 1233 
Airpax Co, cambridge Division .................... 8.1352 
Airpax Co, Cheshire Div .................. 8.1931; 001137 
Airpax Co., Frederick Div ..................... 801413, 1887 
Alden Products Co. .. .. .. .. .. .. . .. . .. . . .. ... Co 1144-1146 
Alexander Batteries, New P,oduct/OEM Divison •.. 001451 
Allen Avionics, Inc. .......................... Ao1504, 1884 
Allen Bradley Co., Electronic Components Div, A Rockwell 

International Co ........................... Ao2060-2061 
Allen Co,Inc., Robert G. ...•........... ",01006, 1870-'1872 
Allied Control ................ '" a'1415-1419, 1832-1633 
AI~Stales, Inc. ............................... 0> 114&1150 
Altair Exchange Corporation ..•....... B·l 042-1 044, 1126 
Altech Corp ............ a0 1421, Ian; C'1035, 1151-1155 
Ahus Corporation .. .. . . .. .. .. .. . • .. .. .. .. ... Do 1452-1453 
Amber Inds., Inc. ...... .. .. .. .. .. .. .. .. .. . . .. . . .... 801353 
Amco Engineering .................... Co, 006-1 009, 1640 
Amecon, Inc. ................................ 1'.0 2231-2243 
AME Corporation .................................. 80 1678 
Amaricen Aerospace Controls ......•...•.... 80 1932-1933 
American Automation ............................. 001218 
American Control Technology, Inc. .. .. .. .. .. .. .... 801679 
American Insulated Wire Corp., Leviton MIg. Co. ... C·1763 
American Microsemiconductor, Inc. .......•........ A02155 
American Relays, Inc. .... .. .. .. .. .. .. .. . .... S01422-1426 
American Reseerch & Engineering .... .. .. .. . .. ... 80 1880 
American SwRch Corp. ............................ 8.1681 
American Technical Ceramics Corporation ..• A.1oo7-1011 
American Zeitler ....................... ',' . .. B.1428-1431 
AMITRON. American MicnrTronix,lnc. ............ 1'.0 1873 
Amkey ...................................... 80 1 858-1 857 
AMP ...................... , ............ iC'1125, 1156-1285 
Ampere>< Electronic Company, A Div. 01 North American 

Philips Corporation ........ A0 2156-2188; 8.1046-1047, 
1317-1319 

AmphenoI Co.rporation. Corporate Headquarters 
........................................... C·I26B-1267 

Ampheno~ Bendix Connector Operations ...•...••. C.1267 
Amphenol Cenada Corporation, An LPl Company 

................... : ............................... C·l266 
Amphenollnlerconnect Products .................. C.1266 
Amphenol RF Operations, Amphenol Corporation .• Co l266 
AmphenoI/SpectraStrip ............. C·1261, 1287, 1785 

Amplifier Research .......................... 001002-1003 
Amuneal Manulacluring Corp. ...........•........• 0> 1731 
Analog Modules, Inc. .............................. 001004 
Anco Elclms., Pan Inti ............... C0 1766-1767; 001078 
AND, William J. Purdy Co. .. ........... Bo l 046-1 049, 1129 
Andersen Laboratories ....... :. Ao1343, 1505, 1685, 17n 
Anderson Electronics ...... .. .. .. .. .. .. . .. .. .. .... 1'.0 1344 
Andon Elclms. Corp. ........................ C'1268-1270 
Ango Electronics Corp. ............................ COl 01 0 
Angstrohm Precision, Inc., A Sub 01 Vishay Intertechnology 

..................................... Ao1874-1675, 2062 
A. P. CirouH ................................. 1'..1887-1669 
Apex Microlechnology Corp. . .. .. .. .. .. .. .. .. .. ... 00 1 005 
Apollo Magnatics Coip. ............................ 00 1 079 
Applied Data Sysiems ............................. 80 1 050 
Appliad Power ConvelSicn, Technology Dynamics, Inc. 

........................................... 001620-1629 
APX-Arsian Products Inlernalionallnc. •.••.. Ao2244-2247; 

001618-1619 
Arcolectric Corp. ................ 801130-1131, 1682-1683 
Aries Electronics ............................ C'1272-1277 
Armbar Industries, lno. ............................. A·l012 
Arnold Magnatics ...... .. .. .. .. .. .. .. .. .. ... 0 0 1630-1635 
Aroma! Corp. ................................ 8.1432-1441 
Arrow Hart Components, Cooper Industries . • . •• .. a·1684 
ASC ........................................ 1'.0 1014-1018 
ASM Corporation .................................. 801685 
Associated Research, Inc. ......................... 00 1219 
Astro-Med. Inc. .................................... Do 1437 
Astra Tool Co., Inc. ................................ C017S1 
AT&T Microelectronics .......... Ao l345-1347, 2249-2256; 

001637-1638 
Atlas Energy Sysiems, Charies E. Smith Co., Inc. ... 002174 
Allee Inc. ..................... 8 0 1354; C.1704-1705, 1732 
Augat Aicoswitch, Augai Inc. .. .. .. .. .. .. .... 801686-1667 
Augat Inc., Interoonnec1ion Products Group 

......................... C.1278-1286, 1347, 17OB-1708 
AugatlRDI .................................. C.1268-1289 
Ault, Incorporated ........................... DoI640-1641 
Austron, Inc. ....................................... Aol348 
Au10maIic Coil Corp. Sun Designatronics, Inc. 

............................... 1'.0 1198-1201,1506-1509 
Automolion, Inc. ... :............................... 8 0 1234 
AveI-Undberg Inc. ........................... 1'.02256-2259 
'Avax Electronics ............................ D'1464-1456 
Avionic Instruments ............. 001842-1644,2168-2173 
AViech Electrosystems lid ........................ 001220 
AVisl Div. Unilron Inc. ....................... 002175-2177 
AVX Corporation ............. 1'.0 1019-1023,1778; 801006 

B 

Ballantine Laboratories, Inc., SUb. of E.al Inc. ...... Do 1221 
Ball Corp., Efratom Division ....................... A0 1349 
B & B Motor & ConlrolCorp., B & B Long Island City 

................................................. Bo1245 
8 & K Precision, Maxtec International Corp 

......................... Dol223-1227, 1428-1430, 1645 
Barber Colman Co. (A Siebe Co.), Motor Division ... 801235 
Battery Engineering, Inc. ........................... 00 1457 
B-D Crystal Entprs., Inc., Subsidiary 01 HY.Q Inl'l ... 1'.01350 
Bead Electronics, Div. Bead Industries, Inc. ........ Co1615 
Beau Products Div. Vll!fIilron Corp. ......... C'1290-1293 
Beckman Industrial Corp., Subsidiary 01 Emerson Electric Co. 

....................... , .......................... Ao20B3 
Beckman Industrial Corp., Emerson Electric Co. ... Ae 2063 
BEl Motion Sysiems Co. Corporate 011. . • . . . . . . . .. 8'1934 
BEl Motion Sysiems Co., Computer Products Div. 

...•.•......•....•...•.....•.•.•.•.....•......... 801934 
BEl Motion Sysiems Co. Digital Products Div. ..•.. 8'1934 
ElEI Motion Sysiems Co, Industrial Encoder Div .... 801934 
ElEI Motion Sysiems Company, Kimoo Magnetics Division 

................................................. 801934 
BEl Motion Sysierns Co. Position Controls Div ..... 8-1934 
Belden Wire and Cable, Cooper Industries 

..................................... C-1754, 1768-1819 
Bal Fuse ......... Ae 1510-1539, 2260-2261; 801355-1358; 

Do1646-1647 
Bal~ Floyd, Inc. .................................... 00 1 026 

Bal~ F. W, Inc. .......... 801935; 001138-1139,122&1229 
Balllnds.,J. W. Miller Div .................... Ao1202-1205 
Bergquist ................................ 80 1 858; C'1696 
Berkeley Nucloonios Corp. ........................ 001230 
_ Jl.ssocs. .............................. 001649-1683 
Best Technology Inc. .............................. B.l B88 
Betalharm Corp. ................................. , 8 0 1889 
Bay Electric, Inc. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... Ao2263 
B-G Instruments, Inc. .............................. 001081 
BH Electronics, Inc. ............. Ao l206-1207, 2264-2267 
Bieran Electronics ...•............•. 1'.0 2268-2270; 8.1657 
l3ivar,lm. ......................................... C.l011 
Blatek, Inc. .. . .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .... B·l936 
81i1ey E_ Co. ........................... "'01351-1359 
81ue M, '" UnH 01 General Signal .................. 001206 
Bodine E_ Company ...................... ". 8.1236 
Bogen C-ommunications, Inc., MPD Products ...... C'l294 
Bogen Communications, Inc. ...................... C.1294 
Bonar Kard-O-IJIe, Inc. ............................ B'1132 
Boonton Electronics Corp. .. ....................... 00 1231 
Bopls Enclosures ................................. Co l012 
I3oscherI. Inc., Computer Products/Boschert 

........................................... 001884, 1699 
Bourns, Inc., Resisliva Components Group 

............................... A.ta78-1Bn, 2064-2087 
80_ Telecommunications Div. ., •.......... , .. 001379 
Bradford Electronics, Inc. ........ A'1024-1025, 1879-1889 
BrimElectronics ...... " .................... C.1820-1629 
Buckeye Slamping Co. ............................ C'1013 
Burgess Switci1 Co., Anmean Electronic Components 

. _ ......................................... 8'1688-1691 
Bussmann:Coopsr Industries .•.............•.•...• C'1295 

Cablron Systems, Inc. ...... , ...................... C.1014 
CAC Microcircufis Inc., Bel Fuse ....... , ........... Ao1738 
Caddell-Bums MIg. .......................... A.1208-1223 
Caddell Coil Corp .................................. 1'.0 1224 
Caddock Electronics, Inc. .................... Ao1890-1915 
Calax MIg. Co., Inc. .............. Dol 006-1 008, 1664-1668 
Calnornia DC .. .. .. .. .. .. .. .. .. .. .. .... .. ... 001670-1673 
Calijomia Instruments, Amstar Eleotronics Group 

........................................... 002178-2181 
Calmar!< Corp. ..................................... C'1015 
cambridge Aeroflo, Inc. ............................ C'1641 
C & C Jolronic, Inc. ................................ 1'.0 2211 
C & K Components, Inc. ..................... B.1692-1 B93 
C & K/Unimax, Inc., C 8. K ComPonents, inc. .. . . .. 801694 
Canon U.s.A, EIcIm Comps. Div ....... 801237,'1937-1936 
Canyon Elclms. ................................... 801051 
The Carborundum Company, Electronic Ceramics 

........................................... 1'.·1918-1917 
Carling8'Nitch, Inc. ............... 801359-1361,1695-1697 
Carrot Components Corporation ..•.......... C.1297-1299 
Catalyst Research, Mine Safely Appliances Co., Inc. 

........................................... 001459-1472 
Caton Connector Corp. ...................... C.13OQ-1304 
CeM Amarice Corp. ..................... : ... 001082-1063 
Cell-Con, inc. ...................................... 001473 
Champion Technologies, Inc. ...................... 1'..1360 
Chatsworth D8ta Corporation .................... , 001232 
Cherokee Intemational, Inc., Core Induslries 

........................................... 001674-1679 
Cheny Electricsl Products, Cheny Corporation 

....•...••.........•......•.... 801052, 1698-1701, 1859 
Chesterfield Products ............................. A.t690 
Christie Electric Coip. ................. 001474-14n, 1680 
Chromalox Instrs. & Controls ...................... 001141 
Chrono-Iog Corp. .................................. 001064 
Cinci1 Connector Division, Labinal Components & SysIsms 

Inc. . .... : ................................. Co l305-1307 
Cirris Systems .................................... 001233 
Clalrex Electronics, Clairex Corporation ........... 8·1320 
c.P. Clare Corp. ....................... 8 0 1410, 1442-1443 
ClarkcrHess Communications Research Corp. . 

........................................... 001234-1235 
Clarostat MIg. Co., Inc., Hawker Siddaley, PlC. 

.......... AoI918-1919, 2088-2091; 80 1009,1940-1941 
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Clifton Precision, litton Systems, Inc. •...••.•...... 801238 
CML MACARR, A Marine Electric Systems Co. .... Do 1 009 
Coax Connection •.........................•...... Co l306 
Coilcrall ..................................... Ao l225-1230 
Coiba< Corp. ................................ A-1920-1921 
Cole Instrument Corp. ........................ :.... 6 01702 
Collmer Semiconductor, Inc. .......• A0217~2177; DoI681 
Colorado Crystal Corp. ...................... AoI361-1363 
ComcIok,Inc. ........ , .. , ....•.....•... " ...•. ".,' Ao l364 
Comm/Scope, Inc., Network Cable Div ....... Co l831-1839 
Communications Instruments, Inc. ' .. ,." .. ,. 6'1444-1448 
Compac' ........................... 6'1703; C'1016-1019 
Compact Power Company ........................ Do2182 
Component MIg. Svc., Inc. ......................... Co1309 
Component Research Co. Inc. ............... A'1026-1064 
Components Corp. .......................... C'1311, 1616 
Computer ~ents, Inc. ....................... 6 0 1449 
Computer Conversions Cor!> ................ DoII58-1159 
Computer Optical Products, Inc., Sub. of Hathaway Corp. 

................................................. 6'1942 
Computer Products Inc., Power Conversion 

........................... ; ......... DoI536, 1683-1701 
~on Display Systems, Xcel Corporation .. ,. 6'1053 
Comstron Corp. .................... A'I365, 1691; Do1236 
Concord Electronics Corporation ...... Co I312-1313. 1617 
Condenser Products Cor!> ........................ Ao l065 
Condor D,C. Power Supplies, Inc. , ...... , .... Do1702-1710 
Connector Corp. .. .......................... Co1314-1315 
Connor-Winfield Corp ........................ A'1366-1369 
Consolidated Electronic Wire & Cable ....... C-I840-1847 
Continental Resources, Computer & Peripherals Div. 

........................................... Do 1 085. 1237 
Continental Resources, Inc, Test Instruments Div. 

................................................. Do1237 
Control Electronics, Neurotech Cor!> ..........•... Ae l540 
Controlled Power Co ........................ Do2183-2187 
Control Sciences, Inc. ....................... Do1161-1165 
Control Technology Co., Inc. ................. Do2246-2247 
Converter Concepts, Inc. .................... Do1711-1713 
Corcom, Inc. ....................... AoI644-1645; Co1317 
Colo Corporation ........................... S·I451-1455 
Crissman Manfacturing Co. .. ...................... Co l020 
Criterion Instrs., Ltd. ................... 00 1236-1240. 1714 
CRL ConlJS., Inc., A Cambridge EIctrn lnels. Co .. ,. Ao21 04; 

6·1704-1708 
Crosspoint Div. of Info-Ute ........................ 6'1709 
Crouzet Controls, Inc. ....................... 6'1239. 1711 
Croven Crystals ................................... A'1371 
Crydom Company ........................... 6 0 1456-1460 
CSS/USA ........................................ Do14'78 
CSI Capacitors, CSI Technologies .,., ...... ,., .. ,. Ao l067 
C-Tel< Inc. ................................... 001142-1143 
Cll Electronics .................................... Do 1 087 
CTS Corp., Frequency Control Div, (Formerly Knights Div.) 

................ , .......................... A'1372-1393 
CTS Corp., Resistor Network Div, (Formerly CTS Corp., Berne 

Div.) .................... " ................ A'1922-1923 
CTS Corporation, SwHch Div, Paso Robles ... S'1712-1716 
Curtis Industries .............. AoI646-1647; C-1316-1319 
CUrtis Instruments, Inc. ............................ Do 1144 
CUstom Power Systems ........................... Do 1715 
Cut Crall, Inc. ............................... Co1697. 1733 
CW Industries ................ B·1716-1719; C·1320-1323 
CYTEC Corp. . ..................... ............. Do 1241 

D 

Dabum Electronics & Cable Corp. ........... C'I848-1853 
Dage Precision Industries, Inc. ......... Co171 ~ 1711. 1724 
Dale 'Electronics, Inc., Columbus Div. 

....... Aol232-1239. 1394-1397. 1924-1943. 2092-2103. 
2273-2275; SoI055-1057. 1~1893; Co 1325-1327 

Dale Electronics, Inc., EI Paso Div. 
................ Ao I925-1928, 1~1942; Sol~1893 

Dale Electronics, Inc., Norfolk Div. 
............................... A·192S-1936. 1~1943 

Dale Electronics, Techno Division 
......................... A·1924. 1~1942, 21~2103 

Dale Electronics, Inc., Tempe Div. 
.......... , .................... A'1394-1397. 2092-2099 

Dale Electronics, Inc., Yankton Div. 
..•..•.......... Ao I232-1239. 2273-2275; C.1325-1327 

Damon Electronics Div. .. ......................... A-I39S 
D & B Power. Inc. ........................... Do1716-1717 
Daniels Manufecturing Corp. ...................... Co 1753 
DataCon, Inc. ............................. C'1725; Do 1119 
Data Delay Devices ......................... Aol641-1555 
Data Instruments, Inc. ............................. B'I943 
Datal< Corp. ................................. Col584, 1726 
Data Ray Corp. .............................. S.1 058-1 060 
Data Technology. Inc. ....................... 6 0 1945-1947 
Datel Inc. ................................... 001167-1175 
Datum Inc., Timing/ Aacom DivisionS .•...•.. Dol 066. 1176 
DCIInc. .................................. Sol061; DoI380 
Del EIctms. Corp. ....... A·106&-1069. 2277; 001719-1723 
Dalevan Div, American Precision lnels. Inc. ..• Ao12~1245 
Delta Products Corporation .. Aol848-165O; C'1328-1329. 

1642-1643 
Deltrol Controls ................. 80 1462-1483, 1658-1661 
Densitron Corporalior\ Densitron In1emational 

..... ".'" ................ , ............ , ... 801062-1063 
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Dialighl Corp., A Cambridge Elctms. lnels. Co . 

...................................... 6 0 1065.1133-1141 
Digilran Division, )(eel Corporation ... S'1053. 1720. 1660 
Dio-Rey. Div, oflnfo-Ue .................... B.l066-1073 
Disc Instruments, Honeywell ................ 6'1949-1951 
Dixson, Inc. ................................. DoI381-1385 
D. L CUstom ...................................... C'1021 
Douglas Randall ............................ Sol464-1468 
Dover Electronics Manufacturing , ............. , ... Do2239 
Dow-Key Microwave Corporation .,., ....•..... ,... 6'1721 
Dresfs SwHch, Inc. ...... .. .. .. .. .. .. .. .. .. ... .... 6'1722 
DSA, 1nc.(Dai-lchi Shoji of America). Div. of Leader 

Instruments ........................... S'1723; C.I330 
Duncan Electronics, Inc. ......... " ....... , .. A'2106-2107 
DuPont Electronics .......................... Co l331-1342 
Duracelllnc.;OEM SIs. & Mklg. .. , ...... , .... DoI479-1482 
Durakoo\ Inc., American Electronic Components 

......................................... S'1724-1725 
Dymec Silicon Transistor Corp. ..... B'1206-1207; Do1177 
Dynage/Power & Magnetics, Division Of Oakleaf. Inc. 

............................ A0 2278-2279; 001724-1726 
DynapowerCorporation .. .. ... 00172S-1732 

E 

Eagle ..................................... A.17~1702 
Eagle Magnetic Company. Inc. .................... C'1734 
Eagle-Picher .................. ............. Do l486-1466 
Eagle-Picher ................................ DoI483-1485 
EAO Switch Corp. ............ .................... 6'1732 
F-BSIern Air Devices, Inc. ........................... So1240 
ebm Industries, Inc .......................... C.I644-1649 
ECS Composites ............................ Col 022-1 023 
Ectron Corp. .. .................................... 00 1 01 0 
EEOO Incorporated .. . .. .. .. .. .. .. .. .. .. .... 6'1726-1727 
EG & G Almond Instruments .......... ,..... Do 1734-1735 
EG 8. G Birtcher. EG & G.lnc. ............... C·l024-1025 
EG & G Vactec ................................... 6'1321 
EG & G Wakefield Engineering .................... C'165! 
Eichhofl Electronics .......... Ao I652-16SS; 6'147~1471 
Elaslomeric Technologies, Inc. .............. C'I344-1345 
Eicom Systems, inc. ..... " ......................... Aol779 
Elecsys,lnc., Div. of C & C Jetronic ................ Ao1739 
Electra-Tee, Impart Industries, Inc. ................. Col026 
Electricallnstrument Service ................ Do 1344-1345 
Electric SwHches, Inc. ....................... B.173~1731 
Electrochern Industries, Wilson Grealbatch Lid .... Do 1489 
Electrodynamics, Inc., A Talley lnels. Co. . .......... 001145 
Electro-Films, Inc. ..................... A.1761, 1944-1946 
Electro Impulse .................... C'i 652-1653; Do 1243 
Electro Industries, Div. E.I. Ek.'1ms., Inc. . ..... , .... ,. Do 1389 
Electromech, Inc. ..... ... A-2280-2281; 0>1737 
Electro-Mechanisms, Inc. .. .... 8 0 1662-1653 
Electro-Mech Components, Inc. . . , . , , .. , ... , BoI726-1729 
Electronic Components Groupe. Stein Industries, Inc. 

, ......... , .......... " ........... , .. , ..... Bo1733-1735 
Electronic Concepts, Inc. ... , ........ " ......• A.l07~1075 
Electronic Development Corp, EDC ......... D.1244·1245 
Electronic Devices, Inc. ...................... A.2176-2179 
Electronic Enclosures. Div. Wyle Labs ............. Col 027 
Electronic Measurements ................... 0>1736-1743 
Electronic Precision Components Corporation ..... A.1692 
Electronic Research Co. ..... .. .. .. .. .. .. .. .. .... A-1399 
Electronic Solutions, A Unij of Zero Corp ..... C.l028-1030 
Electronic Specialty Corp. . .................. 8 0 1469. 1664 
Electronics Research Associates Inc. . ....... B'1075. 1861 
Electronic Systems Div, Servo Corp. of America 

.......................................... A<1782-1783 
Electro-Numerics, Inc. ............................. Do1391 
Electro Space FabricatOis ................... C'1031-1034 
Electroswitch, Un~ 01 Electro Switch Corp. . ....... , S'1736 
ElectroswHch, Southern Div, Electro SwHch Corp. 

"., ..... , .. " ..... ,., ... " .. ,., .... ,.,.".,.,.,. 6 0 1737 
Enab Corporation, Auga~ Inc. ................ C·I346-1347 
Elgar Electronics Corporation , .. , .. , .. Do1242, 2188-2194 
Elgar/lntepro Systems ............................ Do1242 
EIgenco.Inc. ................................ Do1246-1251 
Elliott/Jordan, A Sub. of Vishay Intertechnology 

, ....... , ... " ........... ,., ......... " .... Aol948-1949 
B.MA Electronic Inc. ......... 8 0 1738; Col 036-1037. 1585; 

Do112~1121 

B..MEC Technology 01 America ............. Ao I558-1563 
Elmwood Sensors ........................... 801894-1895 
Elpac Components, Elpac Electronics, Inc. 

............................... A'1 076-1 077. 1656-1657 
Elpac Power Systems, Elpac Electronics, Inc. 

.. , ........................................ 001744-1746 
Eltrol Corporetion ........ .. .. .. .. .. .. .. .. .. .. .. ... 80 1241 
EMCO High Voltage Co. .................... Do1751-1757 
Emcor Products, Crenla, Inc. ................ .. .... C.1039 
EMDS. Inc. ........................................ Do 1252 
Empro Manufacturing Company. Inc. ...... , . . . . . .. Do 1253 
EM.s, Div, 01 Sandberg Industries ........... C'1713-1715 
Emulation Technology. Inc. ........................ C'I348 
Endicott Research Group ............. B·l076-1077.1142; 

Do 1758-1759 
Energy. Ltd. ....................................... Do2195 
EnergySystems ................ DoI254-1255. 2196-2197 
Engineered Assemblies Corp. ..................... Do 1491 
EN~ Inc., Emerson Electric Co. ..................... Do 1 011 

Enprotech Corp. ................................... 80 1953 
EnTech Corporation ............................... 801739 
Entran Devices .............................. 80 1954-1955 
EPD Electronics, Inc. ......... C'I349; DoI256-1257. 1160 
Epsco ............................................. Do175O 
Epson America, Inc./OEM Div ............... A'I401-1403 
EquipIG Electronics Cor!> ... . . .. . .. . .. •• . ... C'1 ~ 1052 
Ericsson Corr1XJnents, Inc. .................. DoI761-1763 
ESC Electronics Corp. ........... Ao l564-1577. 1693, 2282 
E-T-A Circuit Breakers ....... 801363-1368. 1956; 00 1393 
Ell Systems, Polans Indl Entprs. .......•.•.. A'2108-2109; 

B.1242-1244; 001146 
ETAI. Inc. ................................... C'I654-1668 
Eveready Baltery Co, Inc. .................... DoI492-1493 
Everest Electronic Equipment ..................... C'I053 
Everest Electronic Equipmen~ Inc. ..•. , ..... , ...... Col053 
Everlight - USA ................................... 801143 
Evox-RHa Inc. ............................... A'1 078-1 079 
EWC.Inc. ............................. A·1247. 2284-2298 
Excel Technology Intl Corp .................. B-l078-1079 
E-Z Hook, Tektest Inc. ....................... C'I~I352 

F 

Fabricast ................................... 801246-1251 
Fair-Rite Prods. ................................... Co1735 
FDK America, Inc., Fuji Electrochemical Co, Ltd. 

............................ A'1328, 1658-1659; DoI495 
Fenwal Electronics/APe. Kidde, Inc. .......... ,.... S'1896 
Ferranti Venus, Inc., Ferranti Intemational ... , 00 1764-1765 
Fiberop1ic Systems, Inc. ........................... B'1205 
FIG Corp. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .... B'1367 
Fifth Dimension, Inc. ............. B·1474-1475. 17~1741 
FiKer Concepts Inc. .......................... A'I660-1661 
Fillron Co., Inc., Sub. 01 AAJ( Inc. ................... Aol694 
Fischer Connectors ............. .. .. .. .. .... Col353-1360 
Flex-<:ore Div, Morlan 8. Assocs.. Inc. ............. Ao2299 
Flex-Key Corp., SUb. 01 Astronics Corp. ............ Bo l863 
Fiolek Corporation ..... .. .. . .. .. .. .. .. .. .... Do 1394-1395 
John Fluke MIg. Co., Inc. 

......................... DoI184. 1258-1270. 1432-1433 
Foxboro/PeG, The Foxboro Company ...... A'23OQ-2301 
Fox Electronics ............................. Aol405-1407 
Frequency and Time Systems, Inc., DATIJM, INC .. , .Do1271 
Frequency Devices, Inc. ..................... A'1695-1698 
Frequency Electronics, Inc. .................. A'I406-1409 
Frequency Selective NetwOlks .................... A'1410 
Frontier Electronics .. , ....... A.1248-1250; Do2052-20SS 
Fujitsu America, Inc., Computer Products Group 

.............. , ... , ........... , ...... , ..... Do 1086-1 095 
Fujitsu 01 America ............... BolO4O. 1080. 1477-1487; 

C'I361-1368 

G 

Gamma High Vonage Resch. Inc. ........... Do 1766-1769 
Gasket Dynamics, Inc. ............................. Co1618 
Gates Enei'gy Products .... .. .. .. . .. .. .. .... Do 1496-1499 
Gemini ...................................... C'1 054-1 055 
General Cable Co. .. .. .. . . .. .. .. .. .. .. .. .... C'I8S5-1857 
General Devices Co, 'nc. .. ........................ C'l056 
General'Microwave Corporation .......... A.1784; Do1276 
General Resistance, A Prime Technology Company 

.................................. A'1950; Do1274-1275 
General Scanning ................................. Do 1436 
Genicom Corp. .............................. 80 1488-1491 
Genstar Rental Electronics, Inc. ................... Do 1277 
Georalor Corp. .............................. Do2198-2199 
Gilway Technical!..anl> ..................... Bo 1144-1149 
Glassman High Voltage Inc. ................. DoI77~1783 
Globlek, Inc. ... "01668-1669.2303; 80 1369. 1493; Co l369. 

1859; Do 1784-1785 
Golden Pacific Electronics, Inc ........... So1151; Dol027. 

1766-1789 
Gordes, A Flint Industries Company ............... A'1741; 

801494-1506; Do1180-1181 
Gould Inc., Foil Div. .. ............................. 00 1501 
Gould Inc., Recording Systems Division " .•... , .•. Do 1439 
Gowanda Electronics Corp. ....................... A.1251 
Gralex Industries .................................. 00 1397 
GrapMe Metallizing Corp. ......................... 80 1252 
Grayhillinc. ......... 8.151(1.1511.1743-1749.1864-1665; 

Co1371 
Grim Corporation ........................... Dol067-1070 
Grimes Company .............................. ; .. 801750 
001 C{lIp. .. • .. .. .. .. .. . .. . . .. .. . . • . .. . . .. ... Col860-1662 

Hamlin ............................... 801513, 1751. 1957 
Hamlin LCD. A Div. of Standish lnets. .............. 8.1081 
Hammond Manufacturing Co. ..... , ...... Co l057; Do1791 
Hasco Components, Inc. .............. 6 0 1514-1521.1752 
Hathaway Corporation:Motion Control Div. . ...•.•. 6'1253 
Hauman, Inc. ................................ Do1792-1793 
HBM, Inc. ... .. • .. .. .. • .. .. .. .. .. .. .. .. .. . . .. 80 1958-1959 
HC Pow", Inc. .............................. Do1795-1797 
HE~ Inc., Hybrid Electronics Diy ..... A.1742; BoI322-1323 
HEt Inc., Optoelectronics Div ....... Ao1743; 801322-1323 
Heinemann Electric Co. . • • . • .. .. .. . . .. . • . ... So 137~ 1373 
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Hermetic SWitch ...••.•...•................•••.... 801753 
Hewlett-Packard Co. . ........... [)0127IH279. 1798-1801 
Heyco Molded ProchJcIs. Inc. ....•........••.•..... C·I863 
Hi-G ~Y. A Subsidimy of Nytronics Inc. 

•••.•....••......•.••.•.•.•.•..•...•...••.. 801522-1538 
High Voltage Technology Inc. ............... [)01802-1B04 
Hipotronics Inc. •. Ao2304-2306; [)O1280-1283. 1806-1807. 

2203-2205 
HKI Crystals, Hybrids International Ltd. ........... A'1411 
Hiram Janes Electronics .......•...•..•..... C·1372-1375 
Hirose Electric USA. Inc. (HAS), Diy. 01 Hirose Electric Co. 

Ltd. (Japan) .................. : ........... C"378-1380 
Hisonic, Inc. ....................................... A·2307 
Hitachi America, L1d., Electron Tube Division 

.......................... : ................ 801082-1084 
Hi-Tech, Inc. ...................................... 001659 
Hitran Corporation ....•...... Ao2309; [)o 1808, 2200-2201 
HokHIeeI Products Corp. ......................... 801539 
HomaIiIe, Inc. ............................... : • .... 801085 
Howard Indusiries, Inc. ............................ C·I680 
Hurst Manufacturing Corp., Emerson EIec. Co. 

....•..........••...•......•.•............ , 80 1254-1256 
Hybrids International L1d., Thick Film Division 

........................................... AoI411. 1744 
Hybridyne.lnc. .................................... A·,745 
Hypertronics Corp. .. .. . . . . . . . . . .. .. . . . . . .. .. C.I362-1365 

Idea. Inc. .................................... 80 1 086, 1166 
IDEC Corporation ............... f30154(H541. 1754-1755 
lEE (Industrial Electronic Engineers) ............... Bol08'1 
IERC ........................................ C.I561-1663 
lET Labs. Inc. .. .. .. . . . .. .. .. .. .. .. .. .... .... 001298-1293 
ILC Data Devics Corp. .. . .. .. .. .. .. .. .. . .. .. 001182-1183 
Illinois Capacitor. Inc. ........................ Ao l060-1081 
Illinois Lock Co, The Eastern Co ............. 13<1758-1757 
ILP MIg. Inc. ........................ Ao2310-2311; Dol012 
IMC, (International Microtronics Corp.) ...... Do1398-1401 
Imperial Astronics, Meridian InlL Corp. ............. A'195! 
Indek Corporation ........................... 0'1664-1663 
Inductor Supply ................................... Ao1252 
Industr'.a1 Computer Designs, Inc. .................. Do 1165 
Industrial Devices, Inc. ...................... 801158-1162 
Industrial Drives, A Kollmorgen Diy. . ........ 801258-1259 
Industrial Tesl Equipment ...... Dol013, 1295, 2208-2212 
Inlodex,lnc. ........................... 601010-1011.1088 
Intorrnalion Transfer IndL Inc. .... DoII98-1166, 1298-1297 
Injectorall Electronics (Woman OWned) ......•..... Co1125 
Inland Motor/Kollmorgen .................... 801260-1265 
Inland Motor, Kollmorgen Corp. .....•........ &1260-1265 
Instrumentation & Control Sys, 1CS.1nc. ...... Do1147. 2213 
Instruments lor Industry, Inc. ....................... Dol014 
Instrument Specialties Co ..... Bo l012-1013; C'1737-1742; 

DoI298 
Intaq Electrotouch Sys., GM Nameplate, Inc. ....... 801666 
Integrated Power Designs, Inc. .................... [)o 1 009 
Intelligence Power Technology ...•.......•.•...... 001810 
Interaction Systems Inc. ........................... [)o 1 097 
Interelectronics Corp ............................... [)O1811 
Interface Engineering Inc. ................... [)0119Q-1191 
Interfan, William J. Purdy Co ................. C.1670-1671 
Inter-Mar1<et ....................................... 801178 
International Components Corp. .... Ao l082; [)O1029-1031 
International Electro Magnatics, Inc. ...........•..• Dol 032 
Internationailnstruments:APrime Technology Company 

........................................... [)ol402·1403 
International Manufacturing Services ...••..•...... Ao l953 
International Power O.C, Power Supplies Inc. 

••.....••••...........•.......•...•.••....• 0.1812-1814 
International Power Devices Inc. 

............................... Do1815-1816. 1818-1822 
International Power Sources, Inc. ........•... Do1824-1826 
International Rectifier Corp., Semiconductor Div .... 801~ 
International Resistive Company 

.... A.,748-1747.1954-1961. 2110-2111; 801015-1017, 
1897 

International Sensor Systems, Inc. ........... A·1748-1749 
Interoptics, Purdy Group .......................... B'1214 
Interpoint Corporation ........ Ao I750-1751; [)Ol628-1835 
Interswitcll, Wm. J. Purdy Co ....................... B.1667 
Inter-Technical Group Inc, WIMA Div .... ; ......... A.1083 
Inlronies, Inc. ....................... 801018; [)Ol838-1837 
ISLProducts Int'~ Ltd. •....... Ao lO86, 2312; C0 1366, 1664; 

0 0 2240 
lsotemp Research, Inc. .• 0 ................... Ao1412-1413 
IIek Encoder ................................ 8 0 1960-1961 
ITT Components, ITT Corporation ........... Ao l098-1087; 

601544-1551 
ITT Schadow .. .. .. .. .. .. . . . .. . .. .. . . .. . . ... 80 1758-1761 
rrw Feslex Distributor Business .................. 001367 
rrw PakIron, Div. of llfinois Tool Works ...... Aol098-1092 
rrw Switches, IIHnois Tool Works ..... : ..... 13<1762-1n4 
IVO Industries, inc. .,.. 801089. 1 ns. 1962; [)o 1148-1149 

J 
JAE Electronics Inc. ........... Bo1n8-17n;Co l388-1361 
Janco.Corp .................................. f301n8-1n9 

Jan Hardware MIg. Co. ................ 001582, 1598-1611 
Jayoo Plastics 01 calilornia. Inc. ...... .. . . . .• B'1668-1669 
JBM Electronics, Inc. ........................ Ao 1578-1583 
J-8. T Instruments, Inc. ............................ [)Ol405 
JDI( Controls, Inc. ................................. Ao2i 12 
Jerome Industries Corp ............. Ao2313; 0 0 1838-1841 
JETA Power Systems, Inc. .. .. . .. . .. . . . .. ... [)o 11143-1845 
Jettron Products Inc. ... . .. . . .. . .. . .. . .. . .... C·1392-1393 
JKL Components Corporation ..................... 80 1183 
JMJ Technical Prods. ............................. C·1612 
JMK. Inc. ..................................... A'1663-1665 
JM Transformer Co.. Inc. ...... , ............. A02315-2319 

. JobmasIer Corp. .................................. Ao1329 
Johanson Dielectrics .............................. Ao 1 094 
Johanson Manufacturing Corporation ............. Aol09S 
Jolo Industries, Inc. .......................... C·1394-1396 
Judd Wire Inc. ............................. 801019; C'1665 
Julie Research Labs. ..•.....•...... Aol962; 001300-1303 

K 
Kaiser Systems, Inc. ......................... [)o 1848-1849 
Kalamazoo Technical Fum~ure 0 ••••• ' •••••••••••• C.,058 
K & M Electronics ................................. A·l963 
Kappa Natworks, Inc. ........................ A·1565-1803 
KAPPAIVIZ Tesl Equipment ................ 001304-1307 
Kay Elernetrics Corp. .............................. Ao1765 
KeUec Florida, Inc, Microwave Pro, Amstar Electronics Group 

................................................. DoI444 
Keltron Corp, High Voltage Power Supply Div. .. .. [)o 1306 
Kelvin Industries, Inc. ........................ A"964-1965 
Kernel Electronics Corporation ..... . .. .. .... A·, 098-1 097 
Kepco. Inc. .................................. [)o 1851-1885 
Kessler-Ellis Prods. ............................... Do 1150 
Kesler Solder Div, lilian Sys., Inc. ................. C.175O 
KeternalRodan Division ..................... 801898-1900 
Keystone Carbon, ThOO11lstor Div ............ 6.1901-1903 
KGS Electronics, Inc. ........................ 002208-2207 
Kikusui International Corp. ..... 001309. 1435. 1898-1866 
Kilo International ................................... Ao2113 
Kilovac Corp ................................. Bo 1552-1557 
KOA Speer Electronics ................ A.i099, 1968-1970 
Keep Precision Standards, Inc .................... [)o t 31 0 
KA Electronics, Inc. .. .. .. . . . .. . .. . . . . .. . . . .. Ao1704-1705 
KAL/Banlly Components, inc ................ Ao 1972-1975 
Krohn-Has Corp .......................... Ao I699; 001311 
K-Tronics, K. T. Eiclms. Inc. ......... 801375; 0'1908-1909 
Kycon Cable & Connector. Inc. ........ C·139& 1399. 1667 
Kyocera Northwes~ Electronic Components Group 

................... Ao l10Q-1101, 1414-1415,1976-19n 

l 

lamb Industries, Inc. .................. 801164, 1780-1781 
Lamptronix Co. Lid ............................... 80 1165 
Lanaing Instruments Corp. ........................ C·,059 
l-COm Inc. ......................... 80 1782-1783; [)Ol313 
leach Relay Division, Leach Corporallon .... 8'1559-1563 
Leader Instruments Corp. . .. .. . .. .. . .. .. .... [)O1314-1316 
Ledtronics, Inc. ........................ Bot 020. 11.67-1170 
lEMO USA. Inc. ............................ C·1401-1413 
LEM/ReI<co ....................................... D·1151 
Lanco EIcIms., Inc. .......................... Ao2320-2321 
LH Research, Inc. . . . . . .. .. . . .. .. . .. .. .. .. ... 00 1890-1897 
Uberty Controls ................................... 601665 
line Electric Products ............................. 13< 1565 
linseis, Inc. ....................................... [)O1440 
liIteIfues, Inc, Sub. 01 Tracer. Inc. ..... 13·1'171. 1376-1365 
IJfton Eleciron Devices .......... A·17a6; 801021; [)O1866 
IJfton Encoder Diy ................................. Bo1983 
IJfton Paly-Scientilic, Oiv. ollillon Industries 

............................... 8 0 1208-1213.1267-1276 
liIIon Potentiometer Div. . ................... Ao2114-2119 
Logitek, Inc. ........................ 13<1568-1568; 0·1899 
low Key Corporation, Strong Group ......... 801870-1872 
LSI Jennings .............. A-l102; 8.1570-1573; [)Ol3t7 
lucas Dural~h Corporstion ........................ B.1873 
Lucas Ladex Inc. 

.. .. . . .. . ... 13< 1654. 1668-1669. 1784-1785, 1964-1965 
L.ZR Electronics, Inc. •.. B'1788-1787, 1875; C·1415-1436, 

1898-1872; 0<01033-1037. 1900-1907 

M 

Mabuchi Motor America Co~ ..................... 801277 
Magnecomp, Inc. .................................. Ao2323 
Magnelab .....•.....•....................... Ao2324-2325 
Magnate!< Triad ............................. A02328-2330 
Magnetic Instrumentation ......................... [)0131a 
Magnelico Inc. ........•.........•................• Ao2331 
Magnetic Shield Corporation, Perlec1ion Mica Co. 

........................................... C·1743-1745 
Magnos ....................................... , ... [)O1319 
Magnum Opus Custom EIctm. Engrg. ............. [)O1129 
Maida Development Co. ......... A'11 03-11 07. 1978-1979 
Mallory Capacitor Co.. Emhart EIctrL/EIctm. Grp. 

.. : ......................... Aol108-111';[)Ol038-1041 
Mallory Components Division, Emhart EIac./EIctm. Grp. 

.................... : ...................... Ao1113, 2120 
Mallory TImers, Emhart EIec./EIctm. G~ .... A'1113. 2120; 

801575 

Manhattan Electric cable Corporation ....•.•...... C0 1873 
Manufacturers Components, Inc. ... • • • • • • . . . • . . • .. 80 1788 
Marconi Instruments .............................. 00 1320 
Markel ('.(lrp. ...................................... Col866 
Mar1<Iech International Corp. ................. 801172-1173 
MarLee Switch Co. ................................ B.1789 
Marlow Industries, Inc. ....................... C·1672-1673 
Marquardt Switches Inc. ..................... 801791-1797 
Marway Prods. Inc. .......................... [)O2214-2215 
~~astei E!ectror .. ic C<mtm!s ......... ~ .--~: -. .-.- ,-,---B-1576-1577 
Matrix Corp. ....................................... [)O1192 
Matrix Systems Corp. ............................. 801579 
Matsuo Electronics .......................... Ao1114-1119 
Maurey Instrument Corp. .................... A02121-2129 
Maxon Precision Molors, Inc. ...................... 801278 
McCoy Electronics Co.. A Sub. of Oak Industries 

........................................... A·1418-1425 
McCurdy Radio Industries Umiled ................. [)o 1 071 
MeG EIcIms. .......................... Bo 135O. 1367-1400 
McGill Manufacturing Co.. Inc. .....•......... 80 1798-1800 
Mel Transformer Corporation •............... Ao2333-2343 
McKenzie Technology ............................ C'1437 
MCL, Inc, .................... : ............... 001072-1073 
Mclean Engineering, Zero CoIporation ...... Co1674-1675 
McLean Midwest, Sub. 01 Zero Corporation .. . C·1678-lan 
3M-Electronic Products Division ............. 001438-1441 
MDF Products Inc. ................................ [)o 1321 
Measu,smenl Systems, Inc. ......................... 001152 
Mechanical Enterprises ............... 801801, IS78-j8n 
Mechanical Products Inc. .......................... Bo1401 
Melcher, Inc, Melcher A.G. . ................. [)O1910-1911 
Maloor /Materiafs EIctm. Prods. .............. 8.,904-1905 
Meffess Ave, 100. .................................. Dol 096 
Merncor-Truohm, lilt". ........ " .............. Aol980. 2131 
Mernodyne .................................. [)Ol 098-11 00 
Merntron Technologies,!nc. ....................... Bo1878 
Mepco/Centralab CoIp.. Hdqrtr. North American Philips 

Corporation ... Ao l120-1124.19BI-1984; B.l022-1023 
Mepco/Cootra!ab, North AmeriCllll Philips Corporation 

............................ ",01123, 1981; B.,022-1023 
Mepco/Celliralab, North American Philips CoIporation 

, ................................................ Ao1120 
Mepco/CooI,alIIb, North American Philips Corporation 

........................................... Ao112Q-1124 
Mepco/Cenlralllb, North American Philips Corporation 

................................................. A01124 
Mepco/Cenlralllb, I~ American Philips Corporation 

...................... "'01981-1962, 1664; B'1022-1 023 
Mepcoplll CoITljl8JlY ................ Ao2132-2134; 801803 
MERET.Inc. ........................................ Bo1215 
Metra Byie Corp. .................................. 001193 
Metuchen Capacitors, 1m:. .••.••• "'01126-1133. 1708-1107; 

Co l442-1445 
MF Elctrns. Corp. ..... , ...................... Ao1426-1427 
MFM Technology, Inc., AlfiliaJe of Unilrode Corp. . •. 801279 
illiG Electronics ................................... 0<01043 
Micro-Circui!s Co, Inc. ............................ Co1123 
Micro Crystal Division, SMH ................. AoI429-1432 
Micro Devioos Product Group, Therril-O-Disc, Inc. 

........................................... 8 0 1402, 1921 
MicroDimensions, Inc. ............................. B'1091 
Micro Mo Electronics, Inc. ..•.•.. 801220. 1280-1283, 1966; 
. [)O22~ 

Micronel U.s. ...................... , ......... Co1678-1679 
Micronics Technology Inc. ....•.........•......•.•. "'01433 
Micro-Ohm Corp .................... A'1998-1990; Bol907 
MiCfOSOflics Inc. ................................... ....1442 
Micro Switch, A Honeywell Div ............... 8'1804-1813 
Microlr...., Co. Inc. ............... Ao1253, 2214. 2344-2360 
Microwave Fitter Inc. .............................. Ao1703 
Mid-Eastern Industries . . . . . . . . . .. .. .. .. . . ... [)o 1912-1916 
Midle" Relays, Inc. .......................... Bol580-1565 
Midwest Components, Inc. • . . . . . . . .. . .. . .... 80 1908-1911 
Mii-Comm Distributors, Inc. ........................ [)olStS 
Millivac Instruments, Inc. .. . . . . . .. . .. .. . . . . . .. .. ... [)o 1323 
MiI~Max Manufacturing Corp. ............•.. C·I447-1449 
Mills Resistor Co. ..... .. .. .. .. . .. . . .. .. . . .. . .. . ... A-1991 
Milwaukee Resistor Corp ....•.........•..•.. A·I992-1996 
Minelco Inc. - A Talley 100 ........................ Bol175 
Mini..circuils Lab. ............................ "'·1787-1651 
Mini-Systems, Inc, Thick/Thin Film Division ..•.•.. Aol997 
Mini-Systems, Inc., Electronic Package Div. ........ Ao1752 
Modular Devices ...................... 001918-1919.2235 
Molecu-Wire ................................ 001875-1879 
MOLEX,Inc. ..•... B.1814-1815; C.l~o-l~l. 1890-1881 
Molytek, Inc. ....................................... [)Ol441 
Monitor Producls Co.. Inc. ................... A·1438-1437 
Motorola Semiconductor Prods. Sector 

............................... A.1753-1767, 2181-2195 
Motor Technology. Inc. ...................... BoI284-1287 
MPC. Div. of ConsultingSysterns .................. [)O1921 
M-Tron Industries ........................... A'1438-1439 
Mueller EIec. Co. ............................ C'l ~2-1~9 
MultiComp., Inc. .................... A'1125, 2362; [)O1923 
Multi-Contact USA .... .. . . . . .. . .. .... . .. . ... C·I460-1462 
MuitiPower. Inc, MultiComp., Inc. ... A-112S. 2362; 0<01923 
Multi Products International ........ A'II34. 2383; [)O1924 
Mupac Corp., Carlo Gavazzi Co. 

............................... C'1060-1061. 1718-1717 
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Murata Erie North America, Inc. 
............. Ao ll35-1139, 1440-1441, 1708-1709, 1852, 

1998-1999,2135-2137; 8 0 1967; 001044-1046 
MuShield Products, Oiv. 8onico Inc. .........•..... C.1746 
MWS Wire Industries ..................... .. C'I662-1665 

N 

Natel Engineering Co, Inc. . .... 0 0 1194-1195 
National Instruments ...... 001131,1178-1179,1272-1273 
National Wire & Cable Corp. ...... .. . . .. .... CoI886-1906 
NOK America, Inc. ............... . .. A.I338, 1443-1453 
NEC Electronics, Inc .......... AoH40-1143; 8'1092-1093, 

1324-1332, 1586-1591 
NEI Ferranti-Packard Electronics ............ 8'1095-1097 
NEl Frequency Controls, Inc. ............... Ao1455-1457 
NES, Inc. (Nationwide Eloctronic Systems) ........ 80 1098; 

0'1153,1406-1411 
Neuron Electronics, Inc. ........................... 0 0 1101 
Newman, M. M, Corp, Heli-Tube Oiv. . ............. C'1874 
Newport Electronics ......................... 0 0 1412-1413 
The J. M. Ney Company ............ C·1463, 1619; 0'2241 
NIC Components Corp. . ............... A'II44-1145, 2000 
NJE Corporation ............................ 0'1925-1928 
NKK Switches of America, Inc. .............. 8 0 1816-1821 
NMB Tochnologies ..... A·1768-1769; B'1288-1289, 1879; 

C'1680-1681 
Nohau Corporation ...... ................... 0 0 1324-1326 
North Atlantic Industries .. 0 0 1328-1329 
North Hills Eloctronics Ao2364-2368; 0 0 1930-1933 
Nova Electric Inc. .. .............. 0 0 2216-2217 
NRO Inc, Subsidiary of Mark IV Inds., Inc. ......... 002244 
NTK Tochnical Ceramics, NGK Spark Plugs (USA), Inc. 

.................................... A·1710-1714, 1863 
NWl Capacitors, NWL Transformers ........ Ao 1146-1147 
NWL Translorm"," Ao2371; 0·1929 
Nytronics Components Grp., Inc. 

A·114&-1161, 1196, 1254-1275.1604-1610, 2001; 
8 0 1024 

o 
Oe\( Swttch Systems ..... Bo 1822, 1680 
Ocular Inc. .... .. .... B'1 099-11 01 
OhioSemitronics, Inc. .... Bo l968-1986; 001330 
Ohmile Mar,ufacturing Co. . Ao2003-2019. 2138-2139 
Ol1ml .. k Inc, Vishay ......................... A0 2020-2025 
Omega Engineering .... B·,823, 1912-1913.1988-1969; 

C'i907; 1)01015.1102, 1154.1196.1331.1414-1415. 
1442 

Omniprin~ Inc. . . .. .. .. . .. . .. . ... . Doll 03-11 05 
Omron Electronics., Inc.., Consumer & CommericaJ Div . 

.... 8·,592-1596. 1672, 1624-1625 
Opamp labs, Inc. .......... .. . .. . .. . .. . .. .. . . .. ... DolO16 
Oplek Tochnology Inc. . .......................... B.I333 
Opleleoom, Inc... . .. .. . .. . . .. .. .. .. . .. . .. .... B'1216 
Optima Enclosul"6s .............. C'I062-1065 
Opto Oiode Corp. .......... .. . .. .. . .. .. .. ... 8'1334 
Oplo Plus + Inc. .. ......... Bo l105 
Oplrex/Salori .... .. 8 0 1102-1104 
Om", High Vo~age .. .. ..... D.1934-1935 
Orbit InslrUl1l6ntCo'1'l. .. So l881; D·,155 
0IlJi: Instrumeflt 01 Cal. ... .. 8"881; Do1155 
DreAD Systems Corp. .. ............. 1)0 1133 
Oriental Motor U.SA Corporalion .. S·1290·1293; C'1682 
Orion Instruments, Inc. ... . .. [)·1332-1333. 1436 
Oscillalek, K & L Microwave.. .. ....... Aol458-1461 
OshinoEleclric lamp Works, Ud ......... S.,176--1177' 
Oslo Controls ........... . ............ 8.1827 
Otto Controls, Otto Engineering ........... .. 8'1828-1829 
Ovenaira.Audio-Carpenler. Oak Industries 

............................... Ao I462-1463, 2026-2027 
Oxley, Inc .................. Ao1715; Bo l025, 1179; C"465 

p 

Pacific Power Source Corp.. . . . . . . . . . .. 00 2218-2223 
Pacific Resistor Co. .. ....................... A02028-2029 
PacTec, LaFrance Corp. ............... C·loo2, 1066-1074 
Panasonic Industrial Co, Battery SIs. Oiv. .... 0 0 1502-1509 
Pan",,!,~ic Industrial Company. Electronic Components 

DiVISIOn ............................ 0 0 1107,1936-1937 
PandllH',orp. .. ................. C.1468-1468. 1908-1909 
Panel Components Corp . ........... 60 1403; C.,470-1475, 

1910-1914; 0'2232 
Paps! Mechatronic Corp. .................... C'1683-1685 
Para-Una Transformer Co., Inc. .•.................. Ao2372 
Par Matal Products, Inc. . .......................... Col 076 
PCA Electronics ................. AO I612-1621. 2373-2375 
PC Transformer Corp. . ...................... Ao2377-2385 
POO Technologies, Inc ....................... 0.1939-1944 
Pearson Electronics, Inc. .. ........................ Ao2386 
Penn-Tran Corp ................. Ao I246; 8 0 1027; 001945 
Perma Power Elctms. .............. 60 1404; 01620-1621; 

002224-2225 
Philips EGG. American Philips Co. . .......... Ao2196-2197 
Phi Technologies, Inc. ........... Do l048-1049, 1074-1075 
Phoenix Wire, Inc. ................................. C.1915 
Pico Electronics, Inc. ............ Ao I278-1285. 2387-2418; 

001947-1970 
Piconics .............................. A'1288-1287, 2031 
Piher International Corp. ........................... A'2140 

INDEX OF MANUFACTURER'S CATALOG PAGES 
Piller Industries, Inc. ......................... 0'1972-1975 
Pioneer Magnetics .......................... 0'1976-1977 
PITTMAN, Penn Engrg. & Mig. Corp .......... 8'1295-1297 
Plainview Batteries, Inc. ..................... 0'1510-1511 
Pletronics, Inc. .............................. A'1464-1467 
POL YCASE PRODS., ECP Corp. .. ................ C'1077 
Polyphase Instrument ....................... A'242()-2421 
POlyPhaser Corporation ........................... 8'1405 
Polytron Devices, Inc. ..... . ...... 0'1979-1983 
Pomona Electronics ................... C'1477-1505, 1623 
Potter & Brumlield, A Siemens Co ..... 8'1406. 1597-1613 
Powerbox Inc. .................................... C.l07a 
Power Conversion. Inc, Hawker Siddeley Group. ltd-London, 

England ........................................ 0'1513 
Power Designs, Inc. ......................... 0'1984-1989 
Power Devices Inc ...................... : ........ Co1699 
Power Oynamics fnc. ......... A'1666; C.1506-1509. 1916; 

0'1514-1515 
Powerex, Westinghouse, GE, Mitsubishi ........... A' 2202 
Power Magna.Tech Corporation .................. A'2419 
Power-one O.C. Power Supplies ............ 0'1990-1997 
Power-Pal<, Inc. ................................... 0'1516 
Power-Sonic ...................................... 0'1517 
Power Star, Inc. . ............................ 002226-2227 
Power Switch Corporation ................... 0'1998-2001 
Power Systems, Inc. .. ............................. 0'2003 
Powertec Power Supplies,lnc, Oiv.of Astec America 

. . . .. . . . . . . . .. . . . . . . . . . . . . . . . .. ... 0 0 2004-2020 
Power Ten. Inc. . .................................. 0'2021 
Powertron Corp... . .............................. 002022 
POWR-UPS Corp ............................ 8 0 1298-1299 
PPO. Inc ..................................... AoI183-1169 
PPM. Inc. . ......................................... 0'1334 
Precicontac~ Inc ....................... Co I51()-1513, 1718 
Precision Control Manufacturing, Inc ..........•.... Ao2141 
Precision Fabricalion Technologies, Inc ...... C'1079-1083 
Precision Fitters ........ Ao I682, 1716-1724; 0 0 1017-1020 
Precision Interconnect ...................... C.1917-1919 
Procision Resistive Products, Inc. ............ Ao2032"2033 
Procision Resistor Co, Inc. . ................. A0 2034-2039 
Preh Electronic Industries, Inc ....... Ao2142; 8'1930. 1682; 

C'1514 
Premier Metal Prods. Co. .................... C'1 084-1 085 
Pram Magnetics, Inc ............. Ao I288-1291, 2422-2433 
Pres-Air-Trol Corp ................................. 8'1831 
Printer Products ............................. 0'1108-1109 
Product Tochnology.lnc ........................... C'1719 
Programmed Test Sources ........................ 0'1335 
Pulizzi Engineering, Inc. .. ............ 0'2228-2231 

Q 

Q-Tech Corp. ............................... A'I468-1470 
Qualidyne Systems, Unitoch Ltd ............ 002023-2032 
Qualitoc Technologies, Inc. . ....................... 0'1336 
QualityThermistor ........... Ao2198-2199; B'1914-1915 
Quam·Nichols Co ........................... 0'1050-1051 
Quantum Dala, Inc. .......................... ..... 0'1337 

R 

Rancen Eloctronics ......................... Ao 1471, 2041 
Rantec Division. Emerson Electric Co. ....... 002034-2036 
Raychem Corp, Elctms. Grp ........ 6 01407; Co 1515.17oo 
RAYOVAC Corporation ........................... 001519 
RCO Components, Inc. .. .................... Ao 2042-2043 
RCL-Shallcross, Inc ........... A·1959.1961; B·l015, 1017 
Reeves-Hollman Div, Oynamics Corporation 01 America 

............................ ,,01472-1476; Co1624-1626 
Regdon Solenoid, Inc ........................ Bo1670-1671 
Reliability, Inc. ..................................... 0'2037 
Remtek Corporation ............................... C'1701 
Renco Eloctronics. Inc. .......... AoI293-1297, 2435-2439 
Resistors, Inc. ..................................... Ao204Q 
Resonant Power Tochnology .......... . 0'2038-2039 
RFI Corporation ................................... A'I667 
Rhombus Industries ......................... Ao1622-1626 
Risk, George, Inds .... .. .. . .. .. . .. . .. .. . .. .. .. . ... 8'1883 
Ritta/ Corp. ........................................ C'1086 
RiIz Electronics/Relco ................... Co l087; 0 02041 
RMF Products, Inc. ................................ C'1613 
RO Associales, Inc. .......... 6 0 1028-1030; 0'2042-2045 
ROD-l Electronics, Inc. ...................... 001338-1339 
Rose Enclosures Sys., Inc. .. .. .. . .. .. .. .. .. .. .. ... C' 1 066 
Ross Engineering Corp ............. 8'1217, 1615; 0.1340 
Rowe Industries, Inc. .................. C'1517-1519, 1922 
RTS Systems, Inc. .. .......... B·l 031; 0'1052, 1076-1077 
Rundel Prods., Allied Control ................ 8·1832-1333 
Ryan International Corp. .. ......................... 001341 

s 
SAFT America Inc. ." ... :..................... 0.1520-1525 
SAFT America Inc.· ................................ 001446 
SAFT America, Inc., Portable Battery Oivision 

....... " ............................ 001446, 1520-1525 
SAIA Inc. .................................... 8'1300-1301 
Sarnarius Precision Instruments, Inc. . . • . • . • . . . . . .. A'2143 
Sam Sung Elctm. Dves., America, Inc. . . . . . .. flo 11 06-11 08 

Sanyo Energy Corp. . .............................. 0.1526 
SARONIX .................................... AoI4n-I481 
Savoy Electronics, Inc. ............................ Ao l482 
Scanbe, Unit of Zero Corporation .................. C'1089 
Schaffner EMC, Inc, Components Oivision ........ A"672 
Schaffner EMC, Inc, Instr. Oiv ...................... 0'1343 
Schlegel Corp. .................................... C'1747 
Schrack North America Corp. .. .. .. . .. .. .... flo 1616-1622 
Schroff Incorporated, Schroff GMBH ............... C'1091 
Schurter, Inc. ................. Ao lS7D-1671; 6'1408, 1835; 

C·1520-1523 
Seacor, Inc. ..... .. .. .. .. .. .. .. . . . .. .. .. . . .. .. .. ... A'1170 
Seattle Aircraft Bearings ..................... C.I686- '1668 
Selko Instruments U.SA, Inc, Components Div. • .. Ao I483; 

80 1109; 001110 
SeIoo Products Co, SEl Sales, Inc. ...... BoI917; C'1614 
Sensitive Research Instruments ............. 0'1344-1345 
Sensor Scientific, Inc ......................... B'1918-1919 
Serco Products Oivision:Serco Mold, Inc ....• C.l092-1093 
Serv<>-Tek Products Co. ........................... 6'1302 
Setra Systems, Inc. ..... . . '. Bol990-1992 
Shalleo, Inc. ............... .. ..... 6 0 1836--1840; 001063 
Shafltronix Corp. .. ................................ 001346 
Sharp Electronics Corp, Microeloctronics Div. 

.... Ao l770-1n3, 2200-2201; So1110-1116, 1180-1183. 
1218-1219.1335-1346,1623,1995 

Shelly Associates, Inc. ....... .. .. .. .. .. .. .. . .. 8·1122 
Shinano Kenshi Corp. (SKC) ......... . .. .. .. .. .... 8.1303 
Shindengen America Inc. ...... . .......... 0'2046-2049 
Shogyo International Corp. ......... A·2441; 8'1186, 1841; 

CoI525-1527, 192D-1921; D'1054-1 055. 1527. 2051 
Shokai Far East lid. ..... .. ...... B'1187 
Shume Meters, A Prime T ochnology C,o. . . . . . . . . .. 001416 
Siemens Components, Inc.. Special Producls Diy. 

...................... . ........... Ao l171, 1331 
Sigma Systems Corp. .. .. .. . . .. .. ... ...... 0 0 '1207 
Signal Research Inc. .. . .. .. .. . .. .. . . . . .. . .... Do 11"11 
Signal Transformer Co" Inc, Insileo ('-orpo,ation 

.. ... . .. .. .. .. .. . . Ao 2442-2459 
Silicon Detector Corp. . . . .. Bol348-1349 
Silicon Power Cube Corp. " B<il1624··1627 
Silonex Inc. ...... .. . .. . .. . ... 6'1347 
Skydyne Oiv. of AAR, Brooks & Perkins ...... Col 095-1 097 
Skynet Electronics .......................... 0'2052-2055 
Slaughter Co ...................................... 0'1347 
Sloan Co. ...... . . .. .. .. .. .. .. .. .. .. . . .. .. ... B0 1188-1195 
Sonicall, Inc. ... . .. .. .. . .. . .. .. .. ... 001057 
Sonnenschein Batteries Inc. .. .. .. .. .. . .. . .. .. ... 001529 
Sorenson Ughted Controls . . .. . .. .. . .. .. ... 6.1198 
Speciality ElectroniCS. Inc. . ........................ C.1529 
Spectrum Technology. Inc. DATUM. Incorporated 

.. .......................... .. ......... Ao l484-1487 
Spellman High Voltage Elclms. Corp. . ........ 002057-2061 
Sprague Eloctric Company, Oistlln.Div. . .......... ' Ao1173 
Spragua.Goodman Elctms, Inc. ............. Ae 1174-1175 
Staco Energy Products Co. ' ......... A02460-2461; 002234 
Standard Crystal Corporation ...................... Aol466 
Standard Grigsby, Inc., Flint Induslries ....... B.I842-1843 
Standex Electronics, Standex International ........ Ao 1298; 

B· '1629. "1844-1845 
Stanley Electronics Diy. .... .. .. . . .. .. . . . .. ... "·1068-1069 
Stantron, Unit 01 Z .... o Corporation ..... . ........ C-l098 
Star Mieronics, Inc. OEM Division 

............................... 001058-1063, 1112-1113 
Statak Corp. ............................ . .. .. . . .. A-I489 
State olthe Art, Inc. . ........................ Ao2044-2047 
Static Control SysIems/3M Electrica( Products Div. 

........................................... 002242-2243 
Staver Co., Inc. ............. "................ 8 0 1117-1121 
Steverw-Amold Div, Computer Prods.lStevens-AmoId 

.......................................... 001664.1699 
STI. Control Components Div. ......... . .. B'I630-1831 
Stock Orive Products, OiY.ol Designalronics, Inc. ... 8'1305 
SmONGBOX ............................... Co l100-1101 
Struthers-Dunn Military Relays, SUb. Of Nytronics, Inc. 

........................................... 6>1632-1633 
Struthers-Dunn Industrial & Commerical Relays, Sub. of 

Nytronics, Inc. .. .. .. .. .. .. .. . .. .. .. .. .. ... S'I634-1639 
Sullins Electronics Colli .................... COI530-1531 
Summij Electronios, Basler Electric ................ 002062 
Sun Electronic Systems, Inc. ...................... Do 1208 
Sunrise Electronics, Inc. ........................... 0'1348 
Superior Eloctric .... Ao2462-2463; 8 0 1306-1307; C·I632; 

002233 
Supertek Electronics, Inc. ...................• 002068-2065 
Super Vaxta ................................ Bo I290. 1293 
Switchcralt, Inc., A Raytheon Company ...... Sol847-1849; 

C·I533-1637 
Switching Systems Intemational ........•.... D0 2066-2067 
Sylvania Miniature Ughting, GTE Corporation 

........................................... 6·1152-1157 
Synektron Corporation . . . . . • . . • . . . . . . . . • . . .. 80 1308-1309 
Synlesl Corp. ...................................... 0'1114 

T 

Tadiran Elec.lnds.lnc .............. Aol774; Ool63()-1531 
Talama Electronic, Inc. ...................... Ao2484-2485 
Tamura Corporation of Amenca 

............. Ao l299-1301, 1673-1675, 2376, 2466-2474; 
0 0 2068-2079 
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Tauber Elctms.lnc. •.•.•..•••••...••.•.••.•..•.•.•• [)O1532 Transformer Technologies, Inc. .....••.•..••.•.•.•. A02501 
T-Bar Incorporated, a Data Switch Co. ......•...... B.185O Transistor Devices, Inc. ..•.•..••. 0 0 1358-1362, 2164-2165 
TOJCo., Inc. ••.••.•.•.••..•.•..•....•.•.•.•. Col102-1103 TransmagnetiCs .....•...•..••••••..••..••.•. [)O1202-1205 
TDK Corporation. Electronic Components & Material Tri-Mag, Inc. .•....•..•...•.••. A.1678-168O; [)O2118-2119 

•.••.• Ao1178-1179, 1302, 1332-1337, 1627, 1678-1677; Triplett Corporation .•..••.•..... 0 0 1364-1365, 1422-1425 
[)Ol064,2060 TAM, InC. ..•.•.................•...•....•...• Aol861-1864 

TDS, Tang 100 •.••...•..••...•..•.••••.••.•..••••. A'1292 Trompler Electronics, Inc., Sterling Holding .• , ..... Co1554 
~CA.~::6:;;~ ............ [)Ol349 I TSProducts,lnc. ..•.. : ............•.••..••.•..•... [)O2246 

Ing Coop. C 1 TIE, Incorporated .•..•..•...•.••.....•.•...• Ao 1728-1735 

T~~~·I~·:::::::::::::::::::::: A::i:j Tusonix, Inc. ................................ A·1181, 1681 

T~Etch, Inc. •......•..•..•..•....•.. Co17ro-1721, 1746 
Tech Laboratories Inc. .....•..•..•.•.......•... , .. 801851 
Techmar Coop. .•..••..•...•...•..•.......•.• Col105-1109 
Technipower, A Penril Co. ................ A0 2476; [)O2081 
Technilrol •.•..••..••..• A0 1502, 1630-1639; 801032-1036 
TechnO, A DSG Company •.••.••.•......••.• 801310-1311 
Technology Dynamics Inc. •.•.••...•.....•.....•.. [)O2082 
Techron Div, Crown 1nU., Inc. .•.••••••••..•.• [)O1021-1025 
Tecknil (Eastern Facility) .......................... C·1749 
Tectro~ Inc. ..•.•..••.••.....•..•...•........ [)020B3-20B5 
Taka Interconnection Systems . • . . . . • . . . • • .. C.1538-1541 
Tekworks, Inc. ..................................... [)O1351 
T!lledyne Relays, Teledyne, Inc. ............. 801640-1850 
Teledyne Solid State, A Div. 01 Teledyne Relays 

.•....•.•••.•.•.•.•..••••.......•.•.....•.• 801644-1650 
TeIpar, Inc. •..•.....•..•..........•.•...•..•..•..•. [)O1115 
Tenney Engineering .......•.•....•.......•....•... [)o 1209 
Tepro 01 Florida ............•................ A0 2048-2056 
Tettex Instruments, Inc. ••..•...•....••....... [)O1354-1355 
Taxes InslnJments. Connector System ............ 801885; 

C·1542-1549 
Texmate, Inc. ..•..•.••..••.•........•.....•.. 001417-1420 
Thermalloy, Inc. .......•.................•..•..•... C·l689 
Therm-O-Dlsc. Inc., Sub. Emerson EIee. Co. 

..........••...••.•........................ B0 1402, 1921 
Thomas & Belts Corporation ...............• C'l551-1553 
Thorn EMI Technology Inc. ...........•............ 00 1356 
Tacos America, Inc., Tokyo Cosmos Electric Co, lid 

..................................... ., .... 1.0 2144-2145 
Todd Products Coop. ..•.•..•...••....•...•.. 002087-2114 
Todd Systems, Inc. .•...•....•.•............. A02480-2463 
Toko America, Inc. ..... Ael278-1277, 1725; Do2132--2133 
Torsma U.s.A., Inc. ..•....•..•......•...•..•. A0 2477-2419 
Toroid Corp. 01 MaoyIand ..........••........ 1.'2484-2488 
Torotel Prods. Inc. ............... A0 1303-1323, 2491-2496 
Torotron Corp. ....... , ...................•.•..•... 001357 
Torwico EIctms. Inc. ......................... 1.'2498-2499 
Total Power International, Inc. ........ ., .•... 002115-2117 
TOYOCOM USA INC. . ...•...............•..•...•. A·1491 
Tracewell Enclosures, Inc. ................•.. Co 111 0-1112 
TRAK Microwave Corp. ..................... A'1655-1859 
TRAK Systems, ~iy. TRAK Microwave Corp. 

............................................ [)O1197-1201 
Trans American Transformer ...•.....••........... A0 2469 
Transducers & Systems, A Prime Technology Company 

•..•.....•.................•......•...•.•........ EJol996 

u 
UIIronix,Inc., Vishay ...•.••...•....•......•.. A02058-2081 
Ulveco, Inc. .••........•..•...•.••........•.. A02502-2506 
Unicoop ...................................... Co 1628-1629 
Unipower Cooperation .•..•...•.....•.....•.. 0021ro-2125 
United Chemi-Con Inc. •......... : .....•..... 1.01182-1163 
Unitrack Industries, Inc. ••.•...•.•...•..•..... Colll4-1118 
Unilron Inc. .......•.•..•.. ; ......•.....•..... 002175-2177 
Universal Vollronics .......•.•..........•...••..... 002126 
UPSystems, Inc., Subsidiary 01 Chloride Power Elee. 

......•............•......•...........•.....•.... 002238 
Us. Components, Inc., Un"ech PlG. ............... C'l555 
U. S. Digital Corp. ... . . . . . . . . . . . . . . . . . . . • . . . . . • • . .. 801997 
U.s. Power Converting Company/Relco, Leonard V. Snow & 

Assocs. ....•..•.......•••............• Col087; 002041 
Us. Terminals ......•......•..............••....•. C·1SS7 
Us. Toyo Fan Corp. .•....•.•........•.....•• Co1694-1695 

v 
Valhalla Scienlilic ,. .....•..•................ [)O1368-1368 
Varta Batteries, Inc. .•....•.•.........•.....•.....• 001533 
Vector Electronic Co, Inc. 

...•.•.•••••.....••.••..• C'1121, 1722-1723, 1727-1728 
Vec\o, Electronic Co. ., ...•...... Co1121, 1722, 1727-1729; 

0 0 1122-1123 
VecIron Laboratories, Inc. •...•.............. Aol492-1497 
VesIronix, Inc. ............................... 80 1852-1 B53 
Velonex ....•.•.•...•.....•..•.•....•.....•........ 001421 
Vernitech:Vernilron Corp •.•... 1.0 2147; Bo l037, 1316, 1998 
Vernilron Controls, Vernilron Corporation .... 801313-1315 
Vernitron Corp., VAN Div .... A0 2148-2150; 801038; 001065 
Vernijron Piezoeleclric Olv. ...•..•.....•..•..•.••.. 1.'1499 
Vibfa.Metrics, Inc. ..•...•.....•............•..•.... S'l999 
VICIoreen, Inc. .... ,. ......................... A02062-2067 
Virginia Plastics Co. . .........•.. C'1558-1561, 1923-1925 
Vishay Resistive Systems Group 

...•...•. A'l368, 1948-1949, 2069-2077, 2151; 001370 
Visual Communications Co., Inc. ....•......•. EJo 1199-1203 
Vnec Electronic Corporation .. ; .............. A02507-2511 
Vl Electronics, Inc., Varitronix LTD. ................ B'1123 
Voltage Multipliers, Inc. .......•..... Ao2208-2209; 801039 

Voltampere Corp. ...............................•• [)O2127 
VoIIech, Inc. ..•..•••....•.••.•...•...•.•..••.....•• 001371 
Voitex ...•••...•........•.•.•.•...•.•.•.•.•.. 002129-2131 
Vollronics Corporation ..............•.......•...•. Ao1185 

w 
Wabash Magnalics ......•..••••.•.•.••....•• B'1652-1 B53 
Walker Scienlilic ........•.....•..••.••.•..••.••.•• 001372 
Wallindusbies ••.•..•......•.••.••..•...•.•••.•..• 002128 
Wamco, Inc. •............•...•. ,............. 801178-1177 
Waters Manufacturing, Inc., Talley Inclustries 

••...•..•.••.••.•......•.....•••.•.•• , .•... A0 2152-2153 
Wavetel< San Diego, Inc. .......................... [)O1313 
Wayne Transformers Co, Inc., A Marine Electric Systems Co. 

.•...•.....•......••...••.....•..••..•.•..••.•••. A02512 
WECO Electrical Connectors, Inc. . . . . •. • . . .. C'I563-1574 
WECO Electrical Connectors, Inc. .•••••.•.•• Col563-1574 
WECO EIec1rical Connectors, Inc. . •• . . • . • . .. CoI563-1574 
Weico Wire & Cable ......................... C'1928-1959 
Weidmuller, Inc. .•.••........•..••..•.•.•••.. Co1578-1579 
weSco Electrical Co. ........................ 1.'1168-1193 
Wes-Garde Components Group, Inc. .•...•.•.•..•. B'I846 
Wes!cor Corporatioll .........•..•..•..••••.• 002134-2139 
Western EIctm Comps. Corp. .. . . . . • . . . . . . .. 80 1922--1925 
Western Graplltec ........••...•.•......•••. ,...... 00 1443 
Weston InslnJments. Electrical Instrument ServIce, Inc. 

..•.........••.•...............••..•..•.•.. [)O1374-1375 
Westrex Products ...•..•...•.....•.•••••..•. [)O1108, 1118 
Wilco Corp. ................................. A'1324-1327 
Wilcoxon Research . • . . • . . •• . •• . .• . • • . •• . • . . •• . . •• 802000 
Wilmore Electronics Co. .......... [)0214D-2143, 2238-2231 
Wintek Corp. . ............................... 001124-1125 
World Products Inc. ........•.... A01194-1195, 2212--2213; 

801928-1927 
World Products Inc., Systems Devices Grp. .•• B'1124-1125 

x 
Xentek, Inc. ....•...........•..•..•...•..•... 002144-2149 
Xico, Inc. .......•..•......•.....•.•...•..•.•..•...• [)o 1117 
)(sis Electronics, Inc. ...•......••............ A.I500-1501 
Xylog Coop. .•.........•....•..•..•..••..•...•.•..• [)O2150 

v 
Yuasa Battery (America), Inc. .•.•. '" ..•..•......•.. 001535 

z 
Zenith Components Group, Zenith Electronics Corp. 

......•..........••.........•..•......•..•. 002151-2155 
Zero Corp. ............................ C.l 098-1 099, 1122 
Zero Co!p., Zero East Div. . .....................•.. Co1122 
Zierick Manufacturing Corp. ......................... Co l580 
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Advacom .................•. 625, 634, 642, 661, 725, 735, 741 

748, 761, 771, 786, 827 

Air Electro Supply ................................................... C·1310 

B & B Motor & Control Corp ................................ B.1245 

Brill Electronics ................................•.. 610, 613, 615, 620, 
632, 637,639, 640, 642, 646, 658, 

659, 669, 680, 688, 689, 731, 734, 735,745, 760, 
766,771,772,794,798,799,801,802,816,818 

Datatronics ....... 663, 684, 719, 722,767,783,805,820 

Oigi-Key .. 611. 613, 660. 668, 704,761,765,771,813 

Electric Switches, Inc .......... : ......................... a.1730·1731 
619,621,625,639,643,645,646,666,672,684" 

697,711,718,720,726,731,738,744, 753, 
757, 763, 781, 795, 799 

General Controls .................. , .......................... : ....... 651, 784 

Inductor Supply ......................................................... A·1252 
696,720,729, 791,813 

InterconnectSpecialties ......•............. 613, 615, 640, 722, 
725, 734, 789 

W. S. Jenks ............................................... C·1752, 0·1294 
689, 764, 817 

Logicomp ........................................................ 643, 744, 774 

Master Distributors ............................ A·1231, 1662, 1686, 
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737,738,744,745,761,763,768,772,781,788,792, 
793,794,801,811,815,817,820,823,827 

MFI .......................................................... : ................. 0.1096 

Mi~COmm .............................. . .... 0·1518 

Opto Plus .....•............................................................ S·1105 

Peerless .... . ......................................................... 744 

RAG Electronics .............. 623, 631, 689, 702, 705, 728, 
732, 773, 794, 807, 809, 811 

Relay Specialties ...... ; .............. 603, 609, 621, 622" 643, 
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89 
90 Product 

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

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

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

Abrasives-5400 - See Vol. C 

Absorbers, Microwave-3400 - See Vol. 0 

Accelerometers-5500 
Chatsworth Data Corporation, Chatsworth, CA 91311, 818-341-9200 

t Entren Devices, Fairfield, NJ 07006, 201-227-1002;800-635-0650 •••.••.. 
§ HBM, Inc., Marlboro, MA 01752, 508-624-4500 .•.•.••••.••••••.••.•.•.. 

Setra Systems, Inc., Acton, MA 01720, 508-263-1400;1-800-25-SETRA 

0 0 1232 
B·1955 
B·1958 

•••••••••••.•.•.••.•.•.•••.••• ••••••.•.•.••••••.•••••.••••.. B·1991-1992 
§t Vibra-Metrics, Inc., Hamden, CT 06514,203-288-6158;1-800-352-2001 ••• B·1999 

A. LDesign, Inc. Amherst NY 14226 ................................... 716-833-6272 
Alpha-M Corp. Dallas, TX 75229 . . . .. . . . . .. .. .. .. .. . .. . ... .. .. .. . .. . .... 214-406-0424 

t Aydin Vector Div. Aydin Corp. Newtown, PA 18940-0328 ............... 215-968-4271 
Bently Nevada Corp. Minden, NV 89423 ................. 800-227-5514;702-782-3611 

t Bruel & Kjaer Inslr" Inc. Marlboro, MA 01752-3093 ..................... 508-481-7000 
t CEC Instruments, lmo Industries Inc. San Dimas, CA 91773 ............ 714-394·4481 
t Cole Instrument Corp. Santa Ana, CA 92704 .. . . . . . . . .. . . . . . . . . . . . .. . ... 714-556-3100 
t Columbia Resch. Labs. Woodlyn, PA 19094 ............................ 215-872·3900 
t Edcliff Div. Systron Donner, Monrovia, CA 91016 ....................... 818-356-4571 
§ Endevco, San Juan Capislrano, CA 92675 .............................. 714-493-8181 

General Vibralions MIg. Co. Manchester, CT 06040 . . . . . . . . . . . . . . . . . . . .. 203-646-0090 
t Genisco Technology Corp. Tranaducers Products Div. Simi Valley, CA 93065 

................................................... '. . . .. . . . . . . . . .. . .. .. 805-581-3985 
t Guhon Industries, Inc., Servonic Div., Costa Mesa, CA 92627 ............. 714-642-2400; 

800-854-4066 
tHoneywelllnc. Aerospace & Defense Grp. Minneapolis, MN 55408 ..... 612-870-5186 
t Humphrey, Inc. San Diego, CA 92123................................... 619-565-6631 
§ IC Sensors, Inc., Milphas, CA 95035 ........ .. .. .. .. .. .. .. .. .. .. .. .. . .... 408-432-1800 
t Kelmet Inc., San Dimas, CA 91773 ..................................... 714-599-0954 

Kinemetrics/Systems, Kinemetrics, Inc., Pasadena, CA 91107 ......•.... 818-795-2220 
t Kulile Semiconductor Prods., Inc. Leonia, NJ 07605 .................... 201-461-0900 

Metrix Instrument Co. Houston, TX 77043 .............................. 713-461-2131 
t PCB Piezotronics, Depew, NY 14043-2495 ............................. 716-684-0001 

Pind Testers Inc. Irvine, CA 92718 ...................................... 714-380-1551 
t Schaevitz Engineering, Pennsauken, NJ 08110-1489 ................... 609-662-8000 

Sensotec, Inc. Columbus, OH 43212 ................................... 614-486-7723 
t Sensym, Inc., Sunnyvale, CA 94089 ..................................... 408-744-1500 
t Shogyo Intemational Corp., Great Necl<, NY 11021 ...................... 516-466-0911 
§ Spectral Dynamics Division, ScientHio-Atlanta, Inc., San Diego, CA 92123-0575 

. ....................................................................... 619-496-3400 
t Sundstrand Data Conlrollne., Sundstrand Corporation, Redmond, WA 98073-9701 

. . .. . .. .. . . .. . .. .. . .. . . . .. . . .. . .. . . . . .. . . . . .. . .. . . . . . . . . . . . . . . . . .. . .. .. 206-885-3711 
§tSystron-Donne, Inertial Div; Concord, CA 94518 ........................ 415-671-6400 

§ Terra Technlg. Corp., Redmond, WA 98052 ............................. 206-883-7300 
Transducers & Systems, A Prime Technology Company, N. Branford, CT 06471 

....................................•......•........ '" . . .•.. .. . .. .. . .. 203-481-5721 
Unholtz-Dickie Corp., Wallingford, CT 06492 ......•..................... 203-265-3929 
U.S. Instr. Rentals, San Mateo, CA 94403 ............................... 800-824-2873 

t Vibration Instruments Co. Anaheim, CA 92801 .........•................ 714-879-6085 
§ Vibro-Meter Corp. Billerica, MA 01822·5058 ..•...............•......... 508-663-7322 
t Wilcoxon Research, Rockville, MD 20850 ............................... 301-330-8811 

Acoustic Systems (MIL)-2440 
tHazettine Corp., Emerson Electric Co. Greenlawn, NY 11740 ........... 516-261-7000 
t Honeywell Inc. Aerospace & Defense Grp., Minneapolis, MN 55408 ..... 612-670-5186 

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

Actuators, Satellite Antennas-1900 - See Vol. 0 

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

Actuators, Servo, Rotary-4900 - See Vol. 0 

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

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

Adapters, Fiber Optic-2475 
Motorola Semiconductor Prods. Sector, Phoenix, A2. 85018-6606, 602-244-6900 

• • • • • • • • . • • • . • .. • • • . . .. . • . .. . . • • . • .. • .. . • • • • . .. • . • .. .. .. • • •• A·2191-2192 
C.G. Instruments, Dayton, OH 45459 .................................... 513-434-7643 

§Control Cable, Inc., Battimore, MD 21207 ................................ 301-298-4411 
§ EXFO E.O. Engineering, Quebec Chy, Quebec, CANADA GIN 3Y2 •.. . .. 416-683-0211 

General Fiber Optics, Inc., Cedar Grove, NJ 07009 ..................•... 201-239-3400 
GTE SUPPLY, GTE Communications Systems, san Lake City, UT 84116 

.. . . . . . . . . . . . . . . . . . .. .. .. . . . . . .. .. .. .. . .. . . . . . .. . . . . .. . . . . . .. . . .. .. .... 800-433-4637 
§ Hewlett-Packard Co. Cupertino, CA 95014 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 800-752-0900 
t INTELCD, Acton, MA 01720 ............................................ 509-264-4465 
§ Jensen Tools, Inc., Axia, Inc., Phoenix, AI. 85044 ........................ 602-968-8241 

3 M Photodyne Inc., Camariilo, CA 93010 ............................... 805-388-6378 
NEC ElectroniCs, Inc., Mountain View, CA 94039 ........................ 415-980-6000 

tPasternack Enterprises, Irvine, CA 92713 ............................... 714-261-1920 
Sumitronics, Inc. Sumitomo Corporation, Sunnyvale, CA 94086 ......... 408-737-7683 
T elebyte T echnoiogy, Inc., Greenlawn, NY 11740 ........ 516-423-3232;800-635-3298 

tTeledyne Microelectronics, Los Angeles, CA 90066 ...... 213-822-8229;213-870-9831 

Adapters, Meter, Current Measurement-2900 - See Vol. 0 

Adapters, Modular Telephone-2100 - See Vol. C 

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

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

Adapters, Waveguide-3450 - See Vol. A 

Adapters, RF (Mll)-2440 
Amphenol Corporation, Corporate Headquarters, Wallingford, CT 06492, 

203-265-8910 .................................................... C·1267 
§Coax Connection, Yorktown Hgts., NY 10598, 914-962-2303;800-431-2103 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ,. C·1308 
§ E-Z Hook, Tektest Inc., Arcadia, CA 91006, 818-446-6175 •••••••••••••• C.1350 
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Adapters, RF (Mll)-2440 (Cont'd) 
§ Pomona Electronics, Pomona, CA 91766,714-623-3463 ••••.•••••• C·14n,1623 

AKord Manufacturing Co, Woburn. MA 01801 ........................... 617-935-8610 
§t AmphenoJ RF Operations. Amphenol Corporation, Danbury, CT 06810 .. 203-743-9272 

Concord Electronics Corporation. New Yorl<, NY 10012............... 1-212-777:aS71 
§t MI A-coM Omni Spectra. Inc.. Merrimack, NH 03054 . . . . . . . . . . . . . . . . . . . • 603-424-4111 
t Mijec Electronica, Pointe Claire, QUEBEC, CANADA H9R 3X3 .......... 514-694-6666 
tPasternack Enterprisea, Irvine, CA 92713 ............................... 714-261-1920 
§ Penstock Engineering Labs, Penstock, Inc, Sunnyvale, CA 94086-4018 

408-73CHl3oo 
Telephonic;; COrporation/PRO instruments, Huntington, NY 11743 

................................................................. 516-549-6415/6102 
§ Wittron, Morgan Hill, CA 95037-2809.................................... 408-778-2000 

Adhesives, Conducting-1600 - See Vol. C 

Adhesives, General Purpose-1600 - See Vol. C 

Adhesives, Insulating-1600 - See Vol. C 

Adhesives, liquid Spray-1600 - See Voi. C 

Adhesives, Optical-1600 - See Vol. C 

Adhesives, UV CUfing-1600 - See Vol. C 

Adhesives, Wire Tacking-1600 - See' Vol. C 

Air Cleaners & Filters (Shielded & Unshielded)-;!600 - See Vol. C 

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

Alarms & Alarm Systems-2200 - See Vol. D 

Alarms, Controls, Photoelectric-3700 
AES Corp, Peabody, MA 01960 ......................................... 508-535-7310 

t Alarm Controls Corporation, Deer Park, NY 11729 .... " ............... 516-586-4220 
§Allen-Bradley Co., Industrial Control Div., Milwaukee, WI 53201 .......... 414-382-2000 

Enereo, Inc., Seattle, WA 98108 ......................................... 20&.762-1422 
§ Heath Co, St Joseph, MI 49085 ........................................ 616-982-3200 
§ Hughey & Phillips, Inc., Simi Valley, CA 93065 .......................... a05-581-5591 

Kellron Corp, Miniprinters DiY., Waltham, MA 02154 .................... 617-894-8700 
§WAlTER KIDDE, WaJ<e Fo,es~ NC 27587 .............................. 919-555-6811 

Lark Eleclmnies, Inc, New York, NY 10040 ............................. 212-569-0430 
§ Micro Switch, A Honeywell DiY., Freeport, IL 61032 . . . . . . . . . .. . . . . . . . . . .. 815-235-6600 
§ Philrnore Manufacturing, Rockford, Il 61125-1386 ...................... 815-229-7773 
§ Rodann Electronics Mig. Co., B,ea, CA 92621 ...........•............... 714-529-1301 

Scanning DeYices, Inc., Wallharn, MA 02154 ............................ 617-891-8991 
§Scieotific Technologiea, Optical Sensor Div.lnc., Hayward, CA 94544 ... 415-471-9717 
§Shokai Far East, Ltd., Hartsdale, NY 10530 ............................. 914-681-0700 
§ Skan-A-MaHc, Electro Corporation, Sarasota. Fl3423()"3049 .... 813-355-8411 
§ Sofrel, Inc., Eden Prairie, MN 55344 ................... 612-937-8835;I-SDO-a-sOFREl 

Star Micronica, Inc., OEM Division, Piscataway, NJ 08854 ..........• ,... 201-572-9512 

Alarms, Static leve(-4100 - See Vol. D 

Alloys, Brazing-5400 - See Vol. C 

Alloys, MetaIiCeramic-1600 - See Va,. C 

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

Alternators-40SO - See Vol. D 

Altimeters-2900 - See Vol. D 

Aluminizers, Vacuum - See Deposition Equip. (Vol. D), Evaporation 
Equipmen~ Electronic Beam (Vol. DJ 

Amplifiers, AF-1300 - See Vol. D 

Amplifiers, Antenna-1900 - See Vol. D 

Amplifiers, Compressor-1100 - See Vol. D 

Amplifiers, Current, AC-1100 - See Vol. 0 

Amplifiers, DC-1100 - See Vol. D 

Amplifiers, Data - See Amplifiers, Instrumentation (Vol. 0) 

Amplifiers, Decade-HOO - See Vol. D 

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

Amplifiers, Differential-liOO - See Vol. D 

Amplifiers, Distribution-HOO - See Vol. D 

Amplifiers, Equalization-1300 - See Vol. D 

Amplifiers, Fiber Optic-1100 - See Vol. D 

Amplifiers, FM, IF, Surface Mount-4800 - See Vo/_ A 

Amplifiers, IF-1100 - See Vol. D 

Amplifiers, Instrumentation-1100 - See Vol. D 

PRODUCT INDEX & DIRECTORY 

Amplifiers, Integrating-Also See Amplifiers, Operational; 
Integrators, Electronic-l1DO - See Val. D 

Amplifiers, Isolation-ll00 - See Vol. D 

Amplifiers, Klystron-3400 - See Vol. D 

Amplifiers, Limiting-ll0,0 - See Vol. D 

Amplifiers, Line-1100 - See Vol. D 

Amplifiers, Lock-in-ll00 - See Vol. D 

Amplifiers, Logarithmic-li00':" See. Vol. D 

Amplifiers, Low Noise-ll00 - See Vol. D 

Amplifiers, Magnetic-HOO - See Vol. D 

Amplifiers, Master Antenna - See Amplifiers, Distribution (Vol. 0) 

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

Amplifiers, Microwave-3400 - See Vol. D 

Amplifiers, Mixing-1300 - See Vol. D 

Amplifiers, Multichannel-li00 - See Vol. D 

Amplifiers, Narrow Band-1100 - See Vol. D 

Amplifiers, Null-1100 - See Vol. D 

Amplifiers, Operalional-1100 - See Vol. D 

Amplifiers, Operational, Surface Mount-4800 - See 1101. A 

Amplifiers, Parametric-3400 - see Vol. D 

Amplifiers, Peak Limiting-1100 - See Vol. D 

Amplifiers, Peak Sense & Hold-1100 - See Vol. D 

Amplifiers, Phase-lock Loop-1100 - See !lo/. D 

Amplifiers, Photocell - See Amplifiers, Transducer (Vol. D) 

Amplifiers, Ppwer-1l00 - See Vol. D 

Amplifiers, Programmable Gain-1100 - See !lol. D 

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

Amplifiers, Pulse-1100 - See Vol. D 

Amplifiers, Pulse limiting-1100 - See Vol. D 

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

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

Amplifiers, RF-1100 - See Vol. D 

Amplifiers, Sample & Hold-1101) - See Vol. D 

Amplifiers, Servo-4900 - See Vol. D 

Amplifiers, Single Sideband-1900 - See Vol. D 

Amplifiers, Strain Gauge - See Amplifiers, Transducer (VoL OJ 

Amplifiers, Sweep-HOO - See Vol. D 

Amplifiers, Synchro-4900 - See Vol. D 

Amplifiers, Telemetering-1900 - See Vol. D 

Amplifiers, Thermocouple - See Amplifiers, Transducer (Vol. D) 

Amplifiers, TraCk & Hold-1100 - See Vol. D 

Amplifiers, Transducer-Also See Signal Conditioners-1100 - See 
Vol. D 

Amplifiers, Travelling Wave Tube-1100 - See Vol. D 

Amplifiers, Ultrasonic-1100 - See Vol. D 

Amplifiers, Video-HO~ - See Vol. D 

Amplifiers, Voltage Reference-1100 - See Vol. D 

Amplifiers, Wideband-l100 - See Vol. D 

Analyzers, AF-2900 - See Vol. D 

Analyzers, Air Polluiion-25SO - See Vol. D 

Analyzers, Antenna Pattern-2900 ...,. See Vol. D 

Analyzers, DielectricConstant-2900 - See Vol. D 

§-Product sold through distributors t-,Product meets MIL specs EEM 1989 



PRODUCT INDEX & DIRECTORY 
Analyzers, Differential - See Analyzers, Phase & Voltage (Vol. D) 

Analyzers, Digital Signal-2900 - See Vol. D 

Analyzers, Distortion - See Analyzers, AF (Vol. D) 

Analyzers, Disturbance (Power, VoH, Humidity, Temperature)-2900 
- See Vol. D 

Analyzers, Frequency - See Analyzers, Spectrum (Vol. D) 

Analyzers, Frequency Stability - See Meters, Frequency Deviation 
(Vol. D) 

Analyzers, Harmonic-2900 - See Vol. D 

Analyzers, Impedance-2900 - See Vol. D 

Analyzers, Interference-2900 - See Vol. D 

Analyzers, Intermodulation-2900 - See Vol. D 

Analyzers, Logic-2900 - See Vol .. D 

Analyzers, Magnetic-2900 - See Vol. D 

Analyzers, Microwave-3400 - See Vol. D 

Analyzers, Modulation-2900 - See Vol. 0 

Analyzers, Network-2900 - See Vol. D 

Analyzers, Noise-2900 - See Vol. D 

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

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

Analyzers, Protocol-2900 - See Vol. D 

Analyzers, Pulse-2900 - See Vol. D 

Analyzers, Servo-4900 - See Vol. D 

Analyzers, Signature-2900 - See Vol. D 

Analyzers, Sonic & Subsonic-2900 - See Vol. D 

Analyzers, Spectrum-2900 - See Vol. 0 

Analyzers, Surface Area-2900 - See Vol. D 

Analyzers, Time Interval-2900 - See Vol. D 

Analyzers, Total Combustibles-2900 - See Vol. D 

Analyzers, Transfer Function-2900 - See Vol. D 

Analyzers, Transient-2900 - See Vol. D 

Analyzers, Ultrasonic-2900 - See Vol. 0 

Analyzers, Vibration-2900 - See Vol. D 

Analyzers, Video - See Analyzers, Spectrum (Vol. Dj 

Analyzers, Waveform-2900 - See Vol. D 

Analyzers, Wow & Flutter-2900 - See Vol. D 

Analyzers, Zirconia 02-2900 - See Vol. D 

Analyzers (Mll)-2440 
Parker Hanni.in Corporation, Compurnotor Division, Petaluma, CA 94952 

........................................................ 707-778-1244;800-358-9068 
t Systems Research Laborotories, Arvin/Calspan, Dayton, OH 45440..... 513-426-6000 

Anemometers-2900 - See Vol. D 

Annunciators-2200 - See Vol. D 

Antenna Connectors-1900 - See Vol. D 

Antenna Dummy Loads - See Dummy Loads (Vol. D) 

Antenna Feed Systems-3450 - See Vol. A 

Antenna Groups (MIL)-2440 
Compliance Design Inc., 8oxboro, MA 01719 ................•.......... 617-264-4668 

t Condor Systems, Inc. San Jose, CA 95124 ............................. 408-371-9580 
t Electro-Magenlic Processes, Inc.:Member of ISC Defense & Space, Chatsworth, CA 

91311-4858 .......................................................... 818-882-6333 
t Electrospace Systems, Inc. Richardson, TX 75083-1359 .......... 214-470-2106/2107 
t Haze~ine Corp. Emerson Electric Co. Greenlawn, NY 11740 ........... 516-261-7000 
t Radio Research Instrument Co., Inc. Waterbury, CT 06704-3506 ........ 203-753-5840 
t Rantec, Emerson Electric, Chatsworth, CA 91311 ......•................ 818-885-8223 
t Sabre Communications Corp. Sioux City, IA 51102 .......•.........•... 712-258-6690 

Schaffner EMC, Inc., Instr. Div. Union, NJ 07063 .•.....•. 201-851-0644;8QO-367-5566 
ST Research Corporation, Newington, VA 22122 ........................ 703-550-7000 

tTecom Industries, Inc., Chatsworth, CA 91311 ........................... 818-341-4010 
tTeledyne Ryan Electronics, San Diego, CA 92123 ...................... 619-560-8400 

Antenna Systems (MIL)-2440 
Unadilla Antenna Mfg. Co., Andover, MA 01810 ......................... 508-475-7831 

Antenna Rotators-1900 - See Vol. D 

Antenna Sets (MIL)-2440 
t American Electronic LaboratOries, Inc., Lansdale, PA 19446 ............. 215-822-2929 
t Condor Systems, Inc., San Jose, CA 95124 ............................. 408-371-9580 
t Electro-Magentic Processes, Inc.:Member of ISC Delense & Space,Chatsworth, CA 

91311-4858 .......................................................... 818-882-6333 
tElectrospace Systems, Inc., Richardson, TX 75083-1359 .......... 214-470-2106/2107 

Schaffner EMC, Inc., Instr. Div., Union, NJ 07083 .. , ...... 201-851-0644;800-367-5566 
ST Research Corporation, Newington, VA 22122 ........................ 703-550-7000 

tTecom Industries, Inc., Chatsworth, CA 91311 ........................... 818-341-4010 
t Transco Products, Inc., Camarillo, CA 93011-6003 ...................... 805-987-8007 

Unadilla Antenna M'g. Co., Andover, MA 01810 ......................... 506-475-7831 

Antenna Switching Matrices-1900 - See Vol. D 

Antenna Towers-1900 - See Vol. D 

Antennas, Airborne-1900 - See Vol. D 

Antennas, Citizens Band - See Antennas, Whip & Accessories (Inel. 
Marine & Mobile Types) (Vol. D) 

Antennas, Direction Finding-1900 - See Vol. D 

Antennas, Ground Plane-1900 - See Vol. D 

Antennas, Helical-1900 - See Vol. D 

Antennas, Log Periodic-1900 - See Vol. D 

Antennas, Loop-1900 - See Vol. D 

Antennas, Microwave-1900 - See Vol. D 

Antennas, Multiband, UHF/VHF-1900 - See Vol. D 

Antennas, Phased Array-1900 - See Vol. D 

Antennas, Rhombic-1900 - See Vol. iD 

Antennas, Satellite-1900 - See Vol. D 

Antennas, Spiral-1900 - See Vol. D 

Antennas, Telescopic-1900 - See Vol. D 

Antennas, Whip & Accessories (Incl. Marine & Mobile Types-1900 -
See Vol. D 

Antennas (MIL)-2440 
§t Adams-Russell Electronics Co. Inc, Amesbury, MA 01913 .............. 508-388-5210 
tCincinnati Elclrns., Cincinnati, OH 45241 ............................... 513-733-6100 
tColiins Avionics Divisions, Rockwell Inti. Cedar Rapids, IA 52498 ....... 319-395-1000 
t Electro-Magentic Processes, Inc.:Member of ISC Delense & Space, Chatsworth, CA 

91311-4858 ......................................................... 818-882-6333 
§tElectro-Metrics, Penril Corp., Amsterdam, NY 12010 .................... 518-843-2600 
t Electrospace Systems, Inc., Richardson, TX 75083-1359 .......... 214-470-2106/2107 
t Hazenine Corp., Emerson Electric Co., Greenlawn, NY 11740 ........... 516-261-7000 
t Microwave Applications Group, Santa Maria, CA 93455 ................. 805-928-5711 
t Radio Research Instrument Co., Inc. Waterbury, CT 06704-3506 . . . . . . .. 203-753-5840 
t Sabre Communications Corp, Sioux City, IA 51102 ................. 0'" 712-258-6690 
t Shogyo International Corp, Great Neck, NY 11021 ...... 0............... 518-466-0911 
tTecom Industries, Inc., Chatsworth, CA 91311 ........................... 818-341-4010 
tTeledyne Ryan Electronics, San Diego, CA 92123 ...................... 619-560-6400 
tTransco Ploducts, Inc. Camarillo"CA 93011-6003 ...................... 805-987-8007 

Unadilla Antenna Mig. Co., Andover, MA 01810 ......................... 506-475-7831 
t Watkins-Johnson Co. Palo Mo, CA 94304 ............................. 415-483-4141 

Antenna Systems (MIL)-2440 
t American Electronic Laboratories, Inc, Lansdale, PA 19446 ............. 215-822-2929 

Compliance Design Inc., 8oxboro, MA 01719 ........•.................. 617-264-4668 
t Electro-Magen!ic Processes, Inc.:Member ollSe Defense & Space, Chatsworth, CA 

91311-4858 . . . . .. . . . . . .. . . . . . .. .. . .. .. . . . . . . .. .. .. .. . . . . .. .. .. .. . .. .. 818-882-6333 
tElectrospaceSyslems, Inc., Richardson, TX 75083-1359 .......... 214-470-2106/2107 

G1E Government Syslems Corp. Mountain View, CA 94039 ............ 415-966-2000 
tHazeijine Corp., Emerson Electric Co. Greenlawn, NY 11740 ........... 516-26/-7000 
t Lockheed Electronics Co. Inc., Lockheed Corporation, Plainfield, NJ 07061 

....................................................................... 201-757-1600 
t Microwave Applications Group, Santa Maria, CA 93455 ........•..... c •• 805-928-5711 
t Microwave Products Div., Adams-Russell Elclms. Co. Inc., Chatsworth, CA 91311 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 818-882-3434 
t Radio Research Instrument Co. Inc. Waterbury, CT 06704-3506 .. . . . . . • 203-753-5840 
t Rantec, Emerson Electric, Chatsworth, CA 91311 ....................... 818-885-8223 
t Sabre Communications Corp, Sioux City, IA 51102 ............•........ 712-258-6690 

ST Research Corporation, NeWington, VA 22122 ....................... c 703-550-7000 
tTecom Industries, Inc., Chatsworth, CA 91311 ........................... 818-341-4010 
t Teledyne Ryan Electronics, San Diego, CA 92123 ......•.........•..... 619-560-8400 
tTransco Products, Inc., Camarillo, CA 93011-6003 ..... c ................ 805-987-6007 

Unadilla Antenna Mfg. Co. Andover, MA 01810 ...•.......•............. 508-475-7631 
t Watkins-Johnson Co., Palo Atto, CA 94304 ............................. 415-493-4 t 41 

Antistatic Devices, Blowers, Guns, etc.-4100 - See Vol. D 

Antistatic Packaging Materials - See Packaging Materials, Antistatic 
(Vol. C) 
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Arresters, Electrical Surge/Lightning (MIL)-2440 PRODUCT INDEX & DIRECTORY 

Antitheft Devices - See Alarms & Alarm Systems (Vol. 0) 

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

Arms 8. Manipulators, Robotic-4900 - See Vol. 0 

Array Processors-2025 ..,. See Vol. 0 

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

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

Arresters, Electrical Surge/Lightning (Mll)-2440 
§t MCG Elctrns., Deer Park, NY 11729, 516-586-5125 •.••••••••••••••••••• B01381 

§ PolyPhaser Corporation, Gardnerville, NV 89410-1237, 
702-782-2511;800·325-7170 ••••••••••••••••••••••••••.•.•••••••••• B·1405 

Amber lnets., Inc., Dallas, TX 75379 ..... ., .. ., .... , .... ,................ 214-49(}-9801 
§tAydin Radar & 8N Division, Div. of Aydin Corporation. San Jose, CA 95119-1371 

................................................• , . . . .. . . . . . . • . . . . . . . .. 408-629-1100 
§C.P. Clare Corp. Chicago, IL 60645 ...........•.. , ...................... 312-262-7700 
§ Dale Electronics, Inc., Yankton Div. Yankton. SD 57076-0180 ..... :..... 605-665-9301 

§tEFI Elctms. SaH Lake City, UT 84119 .................... 801-977-9009:80(}-221-1174 
§t General Semiconductor Ind.. Inc., Square D Company, Tempe, fl<Z 85281 

.....•............................................................. ,... 602-966-3101 
§t Joslyn Electronic Systems, Goleta, CA 93116 ...................... :.". 805-966-3551 

LitteHuse, Inc., Sub. 01 Tracor, Inc. Des Plaines, Il60016 ...•........... , 312-824-1188 
§Lumex Oplo/Comps. Inc., Palatine, IL 60067 ..... , ... , .... ,.,." .. , .... 312-359-2790 

§t Noble U.SA, Inc" Rolling Meadows, IL 60008 ...... , ..... , .. , ......... ,. 312-364-6038 
Oplrex/Satori, Torrance, CA 90505 ..................................... 213-376-9478 

§t Power Integrity Corp., Greensboro, NC 27429-0682 ., .. ,. 919-379-9773;BO(),,237-62BO 
§ Reliance Electric Co. Marketing Info Center, Cleveland, OH 44199 ,..... 80(}'245-4501 
§World Products Inc., Sonoma, CA 95476 .............. :................. 707-996-5201 

Artificial Loads - See Dummy Loads (Vol. 0) 

Assemblers/Disassemblers, Network-1900 - See Vol. 0 

Assembly & Fabrication Services (Incl. R&D) - See Services, 
Assembly & Fabrication·(Vol. D) 

Attenuators, Audio-1300 - See 1101. D 

Attenuators, Audio (T, L, LL Pads)-4750 - See Vol. A 

Attenuators, Coaxilil-3450 - See Vol. A 

Attenuators, Decade-3450 - See Vol. A 

Attenuators, Fiber Optic-2475 
Contact Eas~ N, Andover, MA 01845 .. .. .. .. .. .. . . .. . .. .. .. .. .. .. . .. .... 508-682-2000 
DSA, Inc.(DaHchi Shoji 01 America), Diy. 01 Leader Instruments, New York, NY 10011 

.. ,., '.,', .... ".".,",.,."."., , ... , .. ,.,",. ,., .. ,.,' , ..... , .... , .. 212-691-9050 
§ EXFO E.O. Engineering, Quebec City, Quebec, CANADA Gl N 3Y2 .... ,. 418-663-0211 

General Fiber Optics, Inc., Cedar Grove, NJ 07009 ., .. "., ...•.... , . . . .. 201 -239-3400 
GTE Fiberoplic Products, Williamsport, PA 17701 .. , 717-326-:6591 ;1-S00-FBR-QPTICS 
Hewlett-Packard Co. Cupertino, CA 95014 ,.,.,', .. , .. "., ...... "., .. ,. 80(}-752-0900 

t INTELCO, Acton, MA 01720 ............................................ 508-264-4485 
t Light Control Systems Inc., Tyngsboro, MA 01879 ........... " ' , , .... , '. 617-649-9870 

3 M Pholodyne Inc" Camarillo, CA 93010 ............................... 805-368-8378 
§ NEC Electronics, Inc., Mountain View, CA 94039 ..... , ....... "".".,.. 415-96(}-6000 
tPasternack Enterprises, Irvine, CA 92713 ............................... 714-261-1920 

Attenuators, Fixed-3450 - See Vol .. A 

Attenuators, IF-iS00 - See Vol. l) 

Attenuators, Impedance Matching-3450 - See Vol. A 

Attenuators, Logarithmic-3450 - See 110/. A 

Attenuators, Microwave-3450 - See 1101. A 

Attenuators, Programmable-3450 - See Vol. A 

Attenuators, RF.1900 - See Vot. 0 

Attenuators, Step-3450 - See Vol. A 

Attenuators, Switch Operated-3450 - See Vol. A 

Attenuators, Switchable-3450 - See. Vol. A 

Attenuators, Turret-3450 - See Vol. A 

Attenuators, Variable-3450 - See Vol •• '-1 

Attenuators, Voltage Controlled-3450 - See Vol. A 

Attenuators (Mll)-2440 
EG & G Almond Instruments, Covina, CA 91724, 818-967-9521 Do1735 

t Elcom Systems, Inc., Boca Raton, FL 33487, 305-994-1n4 "., .... ,.... A.1779 
tGe"erel Microwave Corporation, Amityville, NY 11701, 516-226-8900., •. A·1784 

HC Power Inc., Irvine, CA 92714-5716,714-261-2114 •••.••.• , .••.•.•• , 0.1795 
t Alan Industries Inc. Columbus, IN 47201 ................................ 812-372-8869 

§t Alien Bradley Co. Electronic Components Div. A Rockwell International Co. EI Paso, TX 
79936 ............. , .. , .... , .... , ...... , .... , , ..... ' ... 915-592-4888;800-592-4888 

tDaico Industries, Inc., Compton. CA 90224 .............................. 213-631-1143 
t EMC Technology Inc, Chsrry Hil~ NJ 08034............................. 609-429-7800 

Hewlett-Packard Co. Cupertino, CA 115014 •.... ' ......... , ... , ...... , . . . BOo-7S2-0900 
t JFW Industries, Inc., Indianapolis, IN 46237 ., .. " .. , ......•.... , ..... ,.. 317-887-1340 
t KDI/Triangle Electronics, Whippany, NJ 07981 .. , .... , ......•. ,........ 201-887-5700 

§tMlA-COM Omni Spectra, Inc. Merrimack, NH 03054., ..... "., .•. ,., ... 603-424-4111 
tMerrimac Industries, West Caldwell, NJ 07006 .......................... 201-575-1300 

Solitron/Microwave, Solitron Devices, Inc. Riviera Bch. FL 33404-9978 
., ....... ,.,.".,"", .... , •. , ...... , .. , .... ,', .. " ..... , ....... " .. ' .. 407-846-4311 

t Tech Laboratories Inc" Palisades PI<, NJ 07650 ....... ,., ..... ,.'...... 201-944-2221 

Attenuators (MIL), Inductive-2440 
tJFW Industries, Inc" Indianapolis, IN 46237 ............................. 317-887-1340 
t MagnetiC Component Engineering, Inc., Culver City, CA 90230 , .. " ... ,. 213-396-4761 

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

Autoclaves-2550 - See Vol. 0 

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

Awls-5400 - See Vol. C 

Backpanel interconnect Systems-3200 - See Vol. C 

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

Baffles, Speaker-1300 - See Vol_ D 

Ballasts - See Resistors, Ballast (Vol. A) 

Baluns - See Transformers, Matching (Vol. A) 

Bargraphs - See Meters, BargraPh (Vol. 0) 

Barrier Blocks 8< Strips -- See Terminal Blocks (Vol. C), Terminal Strips 
(Vol. C) 

Barriers, Intrinsic 5afety-2100 - See Vol. C 

Bars, Shorting-3200 - See Vol. C 

Baths, Controlled Temperature (Air &l-iquidj-4100 - See Vol. D 

Baths, Ultrasonic - See Cleaners, Ultrasonic (Vol. 0) 

Batteries, Alkaline Manganese-3900 -~ See Vol. D 

Batteries, Carbon Zinc-3901l - See Vol. 0 

Batteries, Gelled Electrolyte-3900 - See Vol. D 

Batteries, lead Acid-3900 - See Vol. D 

Batteries, Lead Dioxide-3900 - See Vol. 0 

Batteries, Lithium-3g00 - See Vel. D 

Batteries, lithium Manganese Dioxlde-3g0e - See Vol. 0 

Batteries, Lithium Thionyl Chloride-3g00 - See Vol. 0 

Batteries, Mercury-3900 - See 1101. 0 

Batteries, Mercury Oxide-3900 - See Vol. l) 

Batteries, Nickel Cadmium-3900 - See Vol. l) 

Batteries, Rechargeable-3900 - See Vol. l). 

Batteries, Silver Cadmium-3g0e - See Vol. 0 

Batteries, Silver Oxide-3900 - See Vol. 0 

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

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

Batteries, Standard Cell~3900 - See Vol. 0 

Batteries, Thermal-3900 - See Vol. 0 

Batteries, Thin Format-390e - See '10/. 0 

Batteries, Zinc Air-390G - See Vol. 0 

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

Batteries, Zinc Chloride-3900 - See Vol. 0 

Batteries, Zinc Oxide-3900 - See Vol. 0 

Batteries (Mll)-2440 
Catalyst Research, Mine Safety Appliances Co" Inc., Baltimore, MO 21209, 

301-296-7000, Ext. 304 ....... , .......... , .. , ••• ,....... 001459,1461-1462 
Eagle-Picher, Joplin, MO 64801,417-623-8000 •••••••••••••.•.••. 001486-1488 

§t Power Conversion, Inc" Hawker Siddeley Group, Ltd.-london, England, Saddle 
Brook, NJ 07662, 201-796-4800 ...... , ......... , .......... , ...... ,. Do1513 

SAFT America, Inc., Portable Battery Division, Valdosta, GA 31601, 912-247-2331 
.. , , ................ , ....... , ................ , ...... , ............ Do1525 

§-Product sold through distributors f-Product meets MIL specs EEM 1989 



PRODUCT INDEX & DIRECTORY 

Sonnenschein Batteries Inc., Cheshire, CT 06410, 203-271-Q091;800-4-0RYFIT 
................................................................ 0-1529 

Tadiran Elee.lndo. inc., Port Washington, NY 11050, 516-621-4980 .. 0-1530-1531 
Alexander Batteries. New P,oducIlOEM Divison, Sa" Diego, CA 92128 

............ , .. '............................ .. .. , .. 619-480-4445 
Engineered Assemblies Corp. Clifton, NJ 07011 201-340-0600;1-800-950-9111 
Gates Energy Products. Gainesville, FL 32602 , , , , , ' , . , .. , , , . , , ,. 904-462-3911 
Whitlaker-Yardney Power Systems, Whittaker-Tech. Prods., Inc., Pawcatuck, CT 02891 

,.,." .. ,., .. "., ",."",.""".,.,.,. 203-599-1100 

Battery Chargers - See Chargers, Battery (Vol. D), Power Supplies, 
Plug-in (Vol. 0) 

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

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

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

Beam Spiitters-3700 
Ealing Electro-OptiCs, Holliston, MA 01745 ,.,' 

t Melles Grin!, Inc" Irvine, CA 92714 , 
617-429-8370;1-800-343-4912 

" " .. " ... 714-261-5600 
§ Optics lor Research. Inc,. Caldwell, NJ 07006 . 
t Plumer Precision Optics, Pennsburg, PA 18073 

" .. " .. ... 201-228-4480 
, " " ....... , 215-679-6272 

Roly" Optics Co,. Covina, CA 91722-2199 
Tele-Tech Co!pOralion, Bozeman, Mf 59715 

t UCE, Inc" Norwalk, CT 0685." . 

Bearings-2500- See Vol. C 

818-915-570715717 
406-586-0291 

, .. , ., 203-838-7509 

Beepers ~ See Bells, Buzzers, Gongs, SirHlls Il Aural Warning Devices 
(VoiD) 

Bell!'.', Buzzers, Gongs, Sirells 1& A,ural Wa~'lling Devic!:ls-220C - See 
V",L IJ 

Belts, Drive-25.!lO - See Vol. C 

Benches, Consoles, Tables (Work Stations, Lab 2.. 81'10p)-Also See 
Enclosures, Equipment ilm:! Panel MOIJIliing-';4QO - See 110/, C 

Bends & Twists, Microwave-3<!-5© ~ See 1101. A 

Bezels, Shielded 8. Unshielded-240Q -, See liel, C 

Bimetals, Thermostatic-5300 
Hold-Hoot Products CO'P" Chicago, II. 006~ll, 312-nll-4454;3j~·728-4455 

.... " .................... , ...... " ..... , . , ..... , , . , . , , ......... , .. B·1539 
t Ammican Etching & MIg., PHcaima" CA 9133i-2796 .. 818-896-1187 

Texas Instruments, Connector System, Attleboro. MA 02'103 , , , 508-699-5269; 
508-699-3450 

Texas Instm, Matis. &. Controls Grp., Attleboro. MA 027(13 '" 617-699-3800 
Therm,Cr·Disc, Inc., SUb. Emerson Elec, Co" Mansfield. 011 44907 ' 419-525-8500 

BillS, Pae1 Stor~l!le-11i(j(l - Set! VOl. C 

BillS, Sti'ltic Conducti'te--i400 - See VOl, C 

Blackbody Radiatiol'! SOlm::es-2!jjJII - See \1'01. D 

Blowers, Centrifugal-2000 - See Vol. C 

Blowers, Scroll (Squirrel Ca91el-2000 - See Vol. C 

Blowers, Tangential-2000 -, See i/ol. C 

Board Computers & Subassemblies, Multibu!'! Compatible-2025 -
See 110/. D 

Board Computers & Subassembiies, IEXORElUS Compatible-2025 -
See Vol. D 

Board Computers 8. Subassemblies, PC Bus Compatible-2025 -, 
See 1101. D 

Board Computers <& Subasserllblies, Q Bus/iJnibus Compatible-
2025 - See Vol. D 

Board Computers"" Subassemblies, 5100 Bus Compatibie-2025 -
See 11'01_ D 

Board Computers Ii Subassemblies, SID Bus Compatible-2025 -
See Vol. D 

Board Computers 8. Subassemblies, \/,Xi Bus Compatib!e-2025 -
See Vol. D 

Board Computers & Subassemblies, VME Bus Compatible-2025 -
See 11'01_ D 

Boards, Adapter, IBM PC-2000 - See Vo/_ D 

Boards, Circuit, Clad-110D - See '101. C 

Brakes, Clutches, Electromechanical-3500 

Boards, Circuit, Unclad-HOO - See 11'01. C 

Boards, Display, Graphic-2450 
Applied Data Systems, Baltimore, MD 21202, 800-541-2003;301-576-0335 

................................................................. B01050 
Oio-Rey, Div. of Info-Lite, Fairview, NJ 07022, 201-941-4455 ..••••• B01066-1067 
ADAC Corp .• Woburn. MA 01801 ,,, ........ ,",, ...... ,, .. ,, .......... ,, 617-935-6668 
Adage, Inc., Billerica, MA 01821 " .. , "" ....... "'''" ... ,, .... ,....... 508-667-7070 
Automation Displays Inc" Eau Claire. WI 54703 .,.".".,.,.,.,.,." .. ,. 715-834-9595 

tAydin Corp" Horsham, PA 19044 .. " .... " .. " ....... " ....... " .. "." 215-657-7510 
C & C Technology Inc., West Chicago, IL 60185 "" .. "" .. " .......... 312-231-0015 

§ Colorgraphic Communications Corp" Atlanta, GA 30366 ,.,., .. " ... '.,' 404-455-3921 
Dataq Instruments, Inc. Akron, OH 44311 ,.".,.,."., ...... , .. , ..... ," 218-434-4284 
Digital Equip .• Marlborough, MA 01752 
DOW SWITCH, Wilmington, MA 01887 """ " .... " .. " ... " . " " , .. ... 617-935-8395 

t OY-4 Systems Inc,. Nepean, ant, CANADA K2H 9J4 ." .... " .. ,.,';, .. , 613-596-9911 
Dymec Silicon Transistor Corp. Winchester. MA 01890 ,.,.,.,., ... ,., .. 617-729-7870 

§ Dynatech Computer Company, Mountain View, CA 94039-7400 ... , . , , .. 415-984-7400 
t Eastern Electronics Mfg. Corp. Nalional Patent Dev, Corp,. East Hartford, CT 06108 

, . , . , . , , , . , , , , , . , , , , , , , . , , , , . , , .. , ... , . , .... , ., 203-528-9821 
General Digital Corp" Manchester, CT 06040 .,.,',.,' ".".,', .... , 203-647-9700 
IDE Associates, Inc" Billerica, MA 01821 .. ".".",.... .. ......... " 617-663-6878 
lronics Incorporated, Ithaca, NY 14850 " .. " .. ".,' 607-277-4060 
KMC Systems, Inc" Midland Pk., NJ 07432 "",.,.," ".,',.,",." ... , 201-447-0007 
Matrox Electronic Systems, Ltd., Dorval, QU, CANADA H9P 2T4 ...... , 514-686-2630 
Mauell Corp., Dillsburg, PA 17019 , , " , 717-432-8686 
Micro Industries, Westerville, OH 43081 ."., ..... " ... , . 614-895-0404 
Paracom Inc" West Chicago, IL 60185" 312-293-9500 
PERX,lnc., San Mateo, CA 94402 ........ ".............. 415-573-0801 
Preh Electronic Industries. Inc., Lake Zurich.IL 60047-2578 312-438-4000 
Raster Graphics, Inc" Bend, OR 97701 "., ".,., ...... ,.,',.. 503-388-2584 
Siemens Components, Inc, Optoelectronics Division. Cupertino, CA 95014 

" .. , ............ ,.. 408-257-7910 
Tektronix, Inc" Beaverton. OR 97077 . . . , , . , , , , , , , , , , . , .. , , . , ., 800-835-9433 

§ Western Digital Corp" l.vine, CA 92714 ,. ",.".,.,.,.,.,',.,., 714-863-0"102 

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

BOilrds,.P'il~l-it1!-3200 - See Vol. C 

Boards, P~llg-in, Extender-3200 - See Vol. C 

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

Boards, Plug-ill, Memory-3200 - See 1101. C 

Boards, Plug"'!Il, Multifunction 1/0 Boards-2000 - See Vol. D 

Boards, Plug-in Processor-1900 - See 110/_ D 

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

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

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

Boards, Programming-3200 - See Vol. C 

Bobbins, \loJim:!ing, Coil & Transformer-Also See Coil Assemblies & 
Forms-2500 - See Vol.. C 

8olometers, inlrarlld-2900 - See 1101. D 

Bolomet<!!l"S, Micmwave-2900 - See 110/. D 

Bolts-2500 - See '101. C 

Books - See T€chnical Books (Vo!. Dj 

Boosters, Low tine Voltage, Automatic - See Regulators &. 
Slabilizers, Vollage (Vol. D) 

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

Boxes, Junction, Outlets 8. Wall Plates-1400 - See 1101. C 

Boxes, Melal & Plaslic - See Enclosures (Various types) (Vol. C) 

Boxes, Power Outlet - See Boxes, Junction, Outlets & Wall Plates 
('lot C) 

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

Brackets, Antenna - See Mounts, Antenna (Voi. 0) 

Braid, Cable-Also See Wire Shielding-SOlla - See Vol. C 

Brakes, Clutches, Electromechanicai-3500 
Micro Mo Electronics, Inc., Sf. Pete .... burg, FL 33101, 813-822-2529 8*1966 
Ragdo" SolenOid, Inc., Westmont, IL 60559, 312-789-06011 ••••••••• "... 13'1671) 
\ler"ilech:Vernitron Corp., Deer Pic., NY 11729, 516-586-5100 ••..•..... 8.1316 

§ Mech Corp" Somerville, NJ 08876 ." ...... " ..... " .......... " ... ".. 201-359-4454 
t Caribbean Assemblies, Inc" Casselberry, FL 32708 " .. ,., .. , ..... , .. ,., 407-327-0602 

Dial Products Co., Bayonne. NJ 07002 " .... ""." .. " ........ " ..... " 201-HE7-0720 
§t Face! Enterprises, Inc., Elmira. NY 14902 , .... " ... """" .. "" .. ".,, 607-737-8011 

§ Machine Components Corp", Plainview, NY 11803 "., ... , .. , ........ ,.. 516-694-7222 
§t Molion Control Group, Amelican Precision Industries, Oceanside, CA 92054 

,."., ..... ,',",., .. ".,., ... , .... ,. ,. ,.,., ..... ' .. ' ........... , ...... 619-439-7500 
PIC Design. Remington Technologies, Inc. Middlebury, CT 06762 , .•. ,.. 203-758-8272 

EEM 1989 §-Product sold through distributors t-Product meets MIL specs 



Brakes, Magnetic-3500 
t Micro Mo Electronlcs~ Inc., $I. Petersburg, FL 33701, 813-822-2529 ••••• B'1281, 

1966 
Motor Technology, Inc., Dayton, OH 45429, 513-294-1041 •••••••••••••• B'1285 
Regdon Solenoid, Inc., Westmont, IL 60559, 312·789-0600 •••••••••••.• B.1670 

t Vernitech:Vernitron Corp., Deer Pk., NY 11729, .516-586-5100 •••••••••• B.1037 
Vernitron Controls, Vernitron Corporation, San Diego, CA 92073, 619-428-5581 

................................................................. B'1313 
Ambi-Tech Inds., Hillsdale. NJ 07642 ................................... 201-666-0504 

§ B & B Motor & Control Corp, B & B Long Island City, Burlington, CT 06013 
. .. . .. . . . . . . . .. . .. . . . . . . . . . . .. . .. .. . . . . . .. . . . . .. .. .. . ... 203-673-7151 ;800-638-7808 

tDiai Products Co., Bayonne, NJ 07002 .................................. 201-HE7-0720 
§ Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div., Milwaukee, 

WI 53216 ............................................................ 414-449-7487 
§t Facet Enterprises, Inc, Elmira, NY 14902 ............................... 607-737-8011 
§t Machine Components Corp, Plainview, NY 11603 ...................... 518-694-7222 
§t Motion Control Group, Amertcan PreciSion Industries, Oceanside, CA 92054 

....................................................................... 619-439-7500 
t Perfect Gear & Instrumen~ Designatronics, Inc. New Hyde Park, NY t 1 040 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 518-328-3300 
t PIC Design, Remington TechnolOQies,lnc., Middlebury, CT 06762 ....... 203-758-8272 
§Square D Co., Palatine, IL 60067 ........................................ 312-397-2600 
t SR Engineering, BW/IP Intemational, Inc., Garden Grove, CA 92643 .... 714-554-4200 
t Sterling Instruments New Hyde PI<., NY 11040 ,........................ 518-328-3300 
t Techno, A DSG Company, New Hyde Park, NY 11040 .................. 518-328-3970 

Brakes, Mechanical-3500 
Jan Hardware MIg. Co., Long Island City, NY 11101, 718-361-0800 •••••• C'1586 
Micro Mo ElectroniCS, Inc., $I. Petersburg, FL 33701, 813-822-2529 .• ,.. B·1281 
Motor Technology, Inc., Dayton, OH 45429, 513-294-1041 •••.•••••••••• B'1285 

t Stock Drive Products, Div. of Designatronics, Inc., New Hyde Pk., NY 11040, 
516-328-0200;328-3300 ........................................... 8·1305 

§tFacet Enterprises, Inc., Elmira, NY 14902 ............................... 607-737-8011 
§t Machine Components Corp, Plainview, NY 11803 ...................... 518-694-7222 

PIC of.sign, Remington Technologies, Inc., Middlebury, CT 06762 ....... 203-758-8272 
t Sterling Instruments, New Hyde Pk., NY 11040 ...•..................... 518-328-3300 
t Techno, A DSG Company, New Hyde Park, NY 11040 •........•........ 518-328-3970 
tVemtlech:Vernttron Corp, Deer PI<., NY 11729 .......................... 518-588-5100 

Breadboard Assemblies-4200 - See Vol. C 

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

Bridge Rectifiers, Silicon-Also See Rectifiers, Bridges & 
Assemblies-4800 - See Vol. A 

Bridges, Admittance-2900 - See Vol. 0 

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

Bridges, Audio-1900 - See Vol. 0 

Bridges, Capacitance-2900 - See Vol. 0 

Bridges, Deviation-2900 - See Vol. 0 

Bridges, Dissipation Factor-2900 - See Vol. 0 

Bridges, Impedance-2900 - See Vol. 0 

Bridges, Inductance-2900 - See Vol. 0 

Bridges, Kelvin-2900 - See Vol. 0 

Bridges, lCR-2900 - See Vol. 0 

Bridges, limit - See Bridges (Specific Types) (Vol. D) 

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

Bridges, Power, RF-2900 - See Vol. 0 

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

Bridges, 0-2900 - See Vol. 0 

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

Bridges, Resistance-2900 - See Vol. 0 

Bridges, RF-2900 - See Vol. 0 

Bridges, Silicon Cell-4800 - See Vol. A 

Bridges, Strain Gauge-2900 - See Vol. 0 

Bridges, Synchro & Resolver-2900 -. See Vol, 0 

Bridges, Telephone/Data-1900 - See Vol. 0 

Bridges, Temperature-2900 - See Vol. 0 

Bridges, Wheatst0lle-2900 - See Vol. 0 

Brushes & Brush AssembJies-3500 
Airflyte Elctnns. Co., Bayonne, NJ 07002, 201-436-2230 •.•••••.••• 8.1228-1232 

t Fabricast, S. EI Monte, CA 91733,818-443·3247 ....................... B·1247 
t Graphite Metallizing Corp., Yonkers, NY 10702, 914-968-8400 •.••••.•.• B.1252 

PRODUCT INDEX & DIRECTORY 
t Utton Poly-SCientHic, Div. of Litton Industries, Blacksburg, VA 24060-3100, 

703-953-4751 ••••• ................................ 8'1267-1268,1270,1276 
The J. M. Ney Company, BlOOmfield, CT 06002,203-242-2281 •••••••••• C.1619 

t Danmar Inds., Chatsworth, CA 91311 ............................. 818-882-7979/5280 
§tEraser Co., Syracuse, NY 13221 .... , ................................... 315-454-3237 
§tFacet Enterprises, Inc., Elmira, NY 14902 ............................... 607-737-8011 

§ GG-Thorsen, Rockford, IL 61105·1209 .................................. 815-96$-9661 
Jonard Industries Corp., Tuckahoe, NY 10707 .......................... 914-793-0700 
Litton Potentiometer Div., Mt Vemon, NY 10551 ........................ 914-664-7733 

tMaurey Instrument Corp., Chicago, IL 60629 .. : ......................... 312-581-4555 
t Micro-Products Engineering Co., Newark, NJ 07108 ........•......... , .. 201-824-8467 

Stackpole, Carbon Div, Sl Marys, PA 15857 ............................ 814-781-1234 
§t Superior Carbon Products Inc., Walnut Grove, MS 39189 ..............• 601-253-2442 

§Techni-Tool, Plymouth Meeting, PA 19462 .............................. 215-825-4990 
Thermotech Div. of Menasha Corp., Hopkins, MN 55343 ................. 612-933-9400 

tUnit Industries, Fullerton, CA 92631 ...................................... 714-871-4161 

Buffers, Data - See Spoolers, Printer Buffers (Vol. D) 

Bulbs - See lamps, Miniature & Subminiature (Vol. 8) 

Bumpers-2500 - See Vol. C 

Burnishers, Contact-5400 - See Vol. C 

Burnishers, Flexible Head-5400 - See Vot. C 

Bus Bars, Surface Mount-3200 - See Vot. C 

Bus' Bars & Systems·3200 - See Vol. C 

Bus Compatible Instruments - See Instruments, Test and Measuring, 
GPIB Compatible (Vol. D) 

Bushings, Glass, Plastic, Metal, Rubber, etc.-2500 - See Vol. C 

Busses, Multibus,O Bus, 8100 Bus, STD Bus - See Board 
Computers & Subassemblies (Vol. D) 

Buzzers, Electronic - See Bells, Buzzers, Gongs, Sirens & Aural 
Waming Devices (Vol. D) 

Cabinets, Plastic - See Enclosures, Nonmetallic (Vol. C) 

Cabinets & Accessories, Metal - See Enclosures, Equipment & Panel 
Mounting (Vol. C) 

Cable, Audio-SOOO - See Vol .. C 

Cable, Battery Booster-SOOO - See Vol. C 

Cable, Coaxial-SOOO - See Vol. C 

Cable, Communication-SOOO - See Vol. C 

Cable, Computer-6000 - See Vol. C 

Cable, Data Transmission-SOOO - See Vol. C 

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

Cable, FEP Insulated-SOOO - See Vol. C 

Cable, Fiber Optic-2475 
§t Belden Wire and Cable, Cooper Industries, Richmond, IN 47375, 

317-983-5200;800-BELDEN-1 ...................................... C'1758 
§Oabum Electronics & Cabllo Corp., Northvale, NJ 07647, 201-768-5400 •• C·l846 

Dymec Silicon Transistor Corp., Winchester, MA 01890, 617-729-7870 
...................... '.' . • . .. • • • .. • • .. • • • • .. .. • • • • • • • • .. • ... B·1206-1207 

Fiberoplic Systems, Inc., Simi Valley, CA 93063, 805-583-2088 •••.•.••. So 1205 
Interoptics, Purdy Group, Burlingame, CA 94010, 415-347-7727 ••••.••• B.1214 

§t MERET, Inc., Santa Monica, CA 9C404-4998, 213-828·7496 ••••••••••••• B.1215 
§AMP, Harrisburg, PA 17105 ............................................. 717-564-0100 

Andrew Corp, Orland PI<., IL 60462 ..................................... aoo-255-1479 
§t APEC Fiber Optics Corp., College Station, TX 77840 .................... 409-693-5397 
§t AT&T MicroelectroniCS, Allentown, PA 18103 .................. 1-800-372-2447;ln Can.: 

1-800-553-2448 
§Banner Engineering Corp., Minneapolis, MN 55441 ...................... 612-544-3164 

§tBerk-Tek Inc., New Holland, PA 17557 .................................. 717-354-6200 
§t BIW Cable Systems, Inc., N. Dighton, MA 02764 . . . . .. . . .. .. . . . . .•. .. . ... 508-822-6600 

Breeze-Illinois, TransTechnology Corp., Peoria,IL 61615-1584 .......... 309-693-3300 
§ BRlntec Corp., Brand-Rex Cable Systems Division, Willimantic, CT 06228-1128 

.. . . . . . . .. . . . . . . . . . . . . . .. .. .. .. .. . .. . . . . . . . .. .. .. . .. .. . . . • . . . .. . . .. . ... 203-458-8000 
§Cablex, Inc., Englewood, CO 80112 ..................................... 303-792-5760 
§ Canada Wire and Cable Limited, Don Mills, Ontario, CANADA M3C 3J4 

............................................. ;.......................... 418-424-5000 
Canstar, Canada Wire & Cable, Ltd., North York, Ont, CANADA M2H 3H7 

....................................................................... 418-756-4100 
CICOll CORP., ValenCia, CA 91355-3428 . . .. . . . .. . . .. . .. . .. . .. . . . . ... .. 805-295-1295 

§Codenoll Technology Corp., Yonkers, NY 10701 ........................ 914-965-6300 
Computer System Products, Minneapolis, MN 55447 .•... 612-476-6866;8()()-422-2537 

§Custom Gable Corp., Westbury, NY 11590 .............................. 516-334-3600 
Dolan-Jenner Inds., Wobum, MA 01801 ................................. 617-935-7444 

t Electro Weave, Worcester, MA 01604 .. ........ .. .. .. .. . .. . .. . .. . .. . .... 617-752-8932 
Fiberguide Industries Inc., Stirling, NJ 07980 ............................ 201-647-6601 
Fiberoptics Technology, Inc., Pomfret, CT 06258 ......... 203-928-0443, 800-433-5248 

t Fibronics Intemational Inc., Communications Way; Hyannis, MA 02601-1892 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 508-778-0700 

§-Product sold through distributors t,-Product meets MIL specs EEM 1989 



PRODUCT INDEX & DIRECTORY 
t Force, Inc, Christiansburg, VA 24073 .................................. . 

§t General Callie Co., Fiber Optics Div. S. Plainfield, NJ 07080 ........... . 
General Fiber Optics, Inc, Cecar Grove, NJ 07009 ..................... . 
W. L Gore & As.ocs, Inc. Phoenix, AZ 85076 ......................... . 
GTE SUPPLY, GTE Communications Systems, San lake City, UT 84116 

703-382-0462 
201-769-3200 
201-239-3400 
602-526-1290 

800-433-4837 
§tHewlelt-Packard Co., Cupertino, CA 95014 ..... . .............. 800-752-0900 
§light Control Systems Inc., Tyngsboro, MA 01879 ... 617-649-9870 
tManage, IIlC., Fibre Optics Elctrns Sys. Grp., Chicopee, MA 01014 413-592-9123 
§ Math Assocs., Westbury, NY 11590 .... . ..... , . . . . . . . . . . . . . . . . 516-334-6800 
t3M Fiber Oplic Products, Inc. W. Haven, CT 06516 .. . ....... 203-934-7961 

Mlcro-Coax Components, Inc., a UTI Company, Collegeville, PA 19426 .. 215-489-3700 
Microdo~ Interconnect Systems Division, Montgomeryville, PA 18936 ... 215-699-5373 
Micro SWitch, A :-lol)9ywell Div., Freeport, IL 61032 . . . 815-235-6600 

§Olympic Wire & Cable, Failiield, NJ 07006 .... . .... 201-227-7996 
tOptelecom, Inc., Gaithersburg, MD 20877 ... . .. 301-840-2121 
t Optical Cable Corp., Salem, VA 24153-0999 ... . . . . . .. 703-389-9900 
tPasternack Enterprises, Irvine, CA 92713 ................... 714-261-1920 
§Photoswitch Div., Allen Bradley Co_ WaHham, MA 02154....... 617-466-8000 

Raychem Corp. Elctms. Grp., Menlo Park, CA 94025....... 415-361-3860 
Rehlander Assocs, Beverly, MA 01915 ....... ............. ... 617-922-5961 

§t Remee Products Corp., Florida, NY 10921 .. 914-651-4431 
§ Sie.""" Electro-Optic Products, Siecor Corporation, Research Triangle Park, NC 27709 

............. 1-80(}'886-LAN1;919-481-5100 
§t SpecTran Corp., Sturbridge, MA 01566 . 508-347-2751 
§t Standard Wire & Cable Co., Rancho Dominguez, CA 90220 . . .. 213-609-1811; 

800-447-0006/821-527 
§Storm Products Ce., Hinsdale, IL 60521 .... .... . .. 312-323-9121 
§ Thomas & Belts Corporation, Bridgewater, NJ 08B07 201-685-1600 
tUnited Wire & Cable Cerp. Worcester, MA 01604 . 617-757-3872 

Welch Allyn, InG., Industrial Products Division, Skaneateles Falls, NY 13153-0187 
. . . . . . . . . . . .. . 315-685-8945 

§t Western Electronl'c Products Co., San Clemente, CA 92672 . 714-492-4677 
§·~'·V\fhitmm Wife & Cable, Valencia, CA 91355. ...... 805-257-2400 

"t VI/oven Electronics, Woven Ele-etmnics Corporation, Simpsonville, SC 29681 
803-963-5131 

t:;~il!'~, Flame Rettlirdl.mHlOOO - See Vol .. C 

Cable, Fiat-IlOilO - See Vol. C 

Cable, Heater-GOOO - See Vol. C 

Cable, High Temperature {Over 125 + C)-SOOO - See Vol. C 

Cable, High Voltage (1,000 Volls & Over)-SOOO - See Vol. C 

Cabie, iEEE 488 (GPIB)-SOOO - See Vol. C 

Caoleo. instrumentation & Control-OOOO - See Vol. C 

Cable, intercommunication & Sound System - See Cable, Audio 
(VoLe) 

Cable, irrradiated-OO(lO - See 1101. C 

Cable, Low CaplII;italice-OOOO .- See Vol. C 

Cabie, Microphone-GOOO - See Vol. C 

Cab,e, Multiconductor-6000 - See Vot. C 

Cab~e, Plenum-SOOO _. See Vol. C 

Cable, Power-GOOO - See Vol. C 

Cabie, Retractile - See Cords, Retractile (Vol. C) 

Cable fietractors-1400 - See Vol. C 

Cable, Ribbon - See Cable, Flat (Vol. C) 

Cable, Rotator Antenna - See Cable, Mulliconductor (Vol. C) . 

Cable, Satellite-SODO - See Vol. C 

Cable, Security-GOlla - See Vol. C 

Cable, Shielded-SOOO - See Vol. C 

Cable, Speaker-SODa -See Vol. C 

Cable, Telephone-GOOD - See Vol. C 

Cable, TFE Insulated-SOOO - See Vol. C 

Cabie, Thermocouple-SOOO - See Vol. C 

Cable, Transmission Line, Power-SOOO - See Vol. C 

Cable, Triaxial-6000 - See Vol. C 

Cable, TV (Incl. Camera)-SOOO - See Vol. C 

Cable, Twisted Pair-SOOO - See Vol. C 

Cable, Woven Conductor-SOOO - See Vol. C 

Cable & Assemblies (Mll)-2440 
American Insulated Wire Corp •• Leviton MIg. Co •• Pawtucket, RI 02862, 

401-726-0700 , .••.•••.•.•.• , •••.•.•.•.•..•.•.• ,.................. C.1763 
Amphenol Corporation, Corporate Headquarters. Wallingford, CT 06492, 

203-265-8910 •.•• , ........... ,................................... C.1266 
Belden Wire and Cable, Cooper Industries, Richmond. IN 47375, 

317-983-5200;800-BELOEN-1 ........ ,.,.,......................... C.1768 
§t Brim ElectroniCS, Fair lawn, NJ 07<110, 201-796-2886 ,.. C.1820,1826,1828-1829 

Caton Connector Corp., Kingston, iliA 02364, 617-685-4315 •.• ,... C.1303-1304 
Comm/Scope, Inc., Network Cable Div., Hickory, tiC 28603. 

704-324-2200;800-982-17011 ................ , •. , ........ ,.......... C.iB31 
Component MIg. Svc., Inc., W, Bridge .... ter. iliA 02379,500-580-0111 •.. C.1309 

§t Oaburn Electronics & Coble Corp., North"" .. , NJ 07647, 201·168-5400 
,., .....••.•.••.....•••••••••• ,., ......... ,............ C·1848-1849,1351 

t GSI Corp., TImonium. MD 21093, 301-252-1768 ., ••.•.• ,. '.,....... C'1860-1861 
t Jelt,on-Products inc., IE. Hanover, NJ 07936, 201-887-0571 ••.•.•.• C.1392-1393 

§t Judd Wire Inc., Turners Falls, MA 01376, 413-863-4357 ••.•..••.••••••• B.1019 
LZR ElectroniCS, Inc., Gaithersburg, MD 20879, 301-921-9440 .,.,.,.... C.1011 
Muelle' Elec. Co., Cleveland, OH 44114, 216-n1-5225 ......... ,....... C'1458 
National Wire & Cable Corp., Los AnS"'ies, CA 90031-1780, 213-225-5611 

................. , .......... , ....... ,., ........ , ..... ,. C'1886,1889-1896 
§ Pomona ElectroniCS, Pomona, CA 91766, 714-623-3463 .•.•..•.•..•••.• C'1477 

Precision Interconnect, Portland, OR 97224, 503-620-9400 ., ••..•. ,.... C.1918 
Ritz Electronics/Relco, New Dundee, Ont, CANADA NOB 21:0, 519-696-2616 

....•...• , .•...•.•..• , ••. , .•.•.•••••..••.•..• ,.,., ••.•....•..•.•. C'1087 
Rowe Industries, Inc., Toledo, OH 43612, 419-729-9761 .•..•.•..•. C·1518-1519 

tTrompter Electronics, Inc., Sle,llnll Holding, Westlake Village, CA 91359-5000, 
818-707-2020 .••..•.••• , ••••.•.•• , ........ , •..•.• ,.,............. C·15511 

§t U.S. Power Converting Company/Relco, l.eona,d 'I. Snow & ASS<lCs., Torrance, 
CA 90503, 213-316-9984 ..•.•.•••..•..•.••••••.•••......•...... , " C·1U61 

ABL Electronics Supply, Inc., Yorktown Hgls., NY 10598' .... 914-962-2253 
t Accurate Electronics, Elyria, OH 44036 ........................... 216-366-6330 

Adirondack Wire & Cable, ACS Industries Inc., WoonsocJ<el, RI 02895 
............... . ..... "...... 1--1,0:-769-1600 

Advanced Techn. Research labs, Alexandria, VA 22312. 703-"(5Q-2G20 
t Advance Wire & Cable, The Advance Group, Beimon~ CA 94002 4 "lG,·!::l92··4550 

Alpha Products, Inc., WestlaKe Village, CA 91362 ....... 818-889-9304 
Alpha Wire Corp" Elizabeth, NJ 07207-0711 ............. 201·-925--8000 
Amphenollnteroonnect Prcx:lucts, Endicott NY 13'760. 607-154-~t4"'i.4 

t Amphenol RF Operations, Amphenol Cerporation, Danbury, CT 06810 .. 203-743-9272 
Auga~ Inc., Interconnection Products Group, Attleboro, MA 02703 ....... 508-222-2202 

t Automation Elctrns, RJA Inds., inc., Chatsworth, CA 91311 .. ' 818-998-5124 
t Breeze-Illinois, Trans Technology Corp. Peoria, Il 61615-1584 309-693-·3300 

§t BRlntec Corp., Brand-Rex Cable Systems Division, Willimantic, CT 06226-1128 
. . . . . . . . . . . . . .. ................. . . . . . . . .. 203-456-8000 

Burton Electrical Engineering, Wyle laboratories, EI Segundo, CA S0245-0217 
................... 213-"172-1406 

t Cable Systems, inc., Evere~ MA 02149 .... 617-389-7080 
t Cabletest Products Co., Mel,ose, MA 02176 .... 617·665-2932 
§ Cablex, Inc., Englewood, CO 80112 ...... 303-792-5760 
tCAD Engrg. 8, Assembly Inc., Mentor, OH 44060 . 216-255-7"744 
tCapulum Cable Technology, Ltd., Napean, Ontario, CANADA 1<2H 9C1 613-726-1966 
t Cardinal Control Co., KenSington, CT 06037 .. 203-826-6379 
tCICOIL CORP., Valencia, CA 91355-3428. ... 805-295-·1295 
tCoaxitube Corp., Salisbury, MD 21801 .. ..... 301-546-3911 

Communication Devices, Inc., Scarborough, Ont, CAN M1H3A4 . 416-4.19-6320 
Computer System Products, Minneapolis, MN 55447 ..... 6·12-476-·6866;S!Y.l-422-2537 
Consolidated Electronic Wirs & Cable, Franklin Pork, II.. 60131-1412 312-455-8830 

§Control Cable, Inc., BaHimore, MD 21207 . . .. ,.......... 301-298--4411 
§Cooner Wire Co., Chatsworth, CA 9131'1 ................................. 818-882-8311 
tCSD Industries, Inc., dba C Enterprises, San Marcos, CA 92069 ........ 619-744·8182; 

800-334-3815;800-423-3345 
t DataCon, Inc., Burlington, MA 01803 ..................... 617·273-5300 
t De Anza Mfg. & Svcs. Inc., Sunnyvale, CA 94089 . . ..... , . . . . . . . 408-734-2020 

§t Dearborn Wire & Cable, Inc., Wheeling, IL 60090 312-459-1000:800-323-0198 
t Diagostic Instrument Corp_ Ayer, MA 01432 .... 508-772-4572 
tDilwol, Burlington, Ontario, CANADA l7N 3G2 .. ...... ........ 416'·335-2343 
tElectroprep, Inc., Cataumet, MA 025..'14 .....•. ................. 617-563-5559 
t Electro-Support Systems, Temecula, CA 92390 ..... 714-676-2751 
t E.M.S., Div. of Sandberg Industries, Tustin, CA 92680 714-669-9473 
t Excel SpeciaHy Corp_ Chicago, IL 60660 ............ ................... 312-262-4781 
t The First Electronics Corp., Soston, MA 02125 . . . . . . . . . . . . . . . . . . . . 617-268-2430 
t Gavitt Wire & Cable. Brookfield, MA 01506 . . . . . . . .. . . . .. .. .. . . . . . .. . . . .. 508-867-6476 
t W. L Gore & Assocs., Inc., Phoenix, AZ 85076 .......................... 602-526-1290 
tWo L Gore & Assocs., Newark, DE 19714 .............................. , 302·738-4880 

Hudson Industries, Hudson, NH 03051 ... .............................. 603-880-7712 
ITT Sealectro, Trumbull, cr 06611 ...................................... 203-372-4118 
Judd Wire Inc_ San Marcos, CA 92069 .. ............................... 619-744-7720 

t Lamtech Electronics, Garlar.d, TX 75042 .................... , . . . . . . . . . . . 214-272-3504 
t Lynn Electronics, Feasterville, PA 19047 .......... ,...... 215--677-6700;800-523-60'15 
§ Markel Corp., Norristown, PA 19404 . ... .. . .. . . . . .. 215-272-8960 

§t 3M-Electronic Products Division, Austin, TX 78769-2983 ................ 512-984-1800 
§t Microdo~ Interconnect Systems Division, Montgomeryville, PA 18936 ... 215-699-5373 

National Telephone & Electronics Inc, Miami, Fl33172 ................. 305-592-0551 
t N.E.D. Cable Co., Div. of Electro-Prap, Inc_ Salem, MA 01970 ............ 61"1-745-9911 
tOlympic Wire & Cable, Fairfielcl, NJ 07006 ....... ., ..................... 20'1-227-7996 
t Pasternack Enterprises, Irvine, CA 92713 ............................... 714-261-1920 

§t Precision Tube, N. Wales, PA 19454 .................................... 215-699-5801 
t Product Technology, Inc., Irvine, CA 92714 ................ ,............. '714-474-8998 

Pulse Tronic Inc, Ville St Laum~ Que., CANADA H4L 4Z8 ............. 514-747-8028 
t Reactel, Inc., Rockville, MD 20850.. . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 301-279-5535 
t Shogyo Intemational Corp., Great Nee!<, NY 11021 ...................... 516-466-0911 

SPS Inc. (Muirhead Vaetric), Springfield, NJ 07061 ...................... 201-376-1222 
tStorm Products Co., Hinsdaie, Il60521 ................................. 312-323-9121 
§ Support Systems Inti. Corp. Richmond, CA 94604 ...................... 415--234-9090 
t Techdyne, Inc., Lance Wire & Cable Div. Hamden, cr 06514 ........... 203-286-5571 

EEM 1989 §-Product sold through distributors t-Product meets MIL specs 



Cable & Assemblies (MIL)-2440 (Cont'd) 
tTeeh Laboratories Inc., Palisades Pk., NJ 07650 ..•.•..•...•.•.......... 201-944-2221 
tTevelec, Ltd., Mississauga, Ontario, CANADA L4W 2W6 .............•... 416-624-5241 
t Victor Elec. Wire & Cable, W. Wruwick, RI 02893 .. 401-821-17oo;SALES 401-821-7800 

Weico Wire & Cable, Edgewood, NY 11716 .•..........•..•..•.......... 516-254-2970 
§t Western Electronic Prpducts Co., San Clemente, CA 92672 ............. 714-4.92-4677 

tWestem Reserve Electronics, Twinsburg, OH 44087 ...•..•......•...... 216-425-4951 
WhHmor Wire & Cable, Valencia, CA 91355 .........•..•........••...•.• 805-257-2400 

§t Wilco Wire & Cable Co, Inc, Sen Jose, CA 95133 ........•............. 406-926-8880 
t Wir&-Pro, Inc., Salem, NJ 08079 . . . . . . . . • . . . . . •. . . . . . . . . . . 609-935-7601 ;609-935-7651 
t Zippertubing Co., Los Angeles, CA 90061 ......•.............•.......... 213-3.21-3901 

Cable & Connectors, Satellite Antennas-1900 - See Vol. D 

Cable Assemblies & Harnesses-6000 - See Vol. C 

Cable Assemblies, Microwave-3450 - See Vol. A 

Cable Fault Locators-2900 - See Vol. D 

Cable (Mil), Flat-2440 
Amphenol Corporation, Corporate Headquarters, Wallingford, CT 06492, 

203-265-8910 ........... ;........................................ C·1266 
§t Oaburn Electronics" Cable Corp., Northvale, NJ 07647, 201-768-5400 •• C.1848 

tGSI Corp., TImonium, MO 21093, 301-252-1768 • • • • • • • • • • • • • • • • • •. C.1860-1861 
t Advanced Circuit Teehnology, Nashua, NH 03082 ....... 603-88Q-6000;800-234-FLEX 

§t Alpha Wire Corp, Elizabeth, NJ 07207-0711 ............................ 201·925-8000 
Amphenollnterconnect Products, Endicott, NY 13760 . . .. ... .. .. . .. .•... 607-754-4444 

§t Brim Electronics, Fair Lawn, NJ 07410. .................................. 201-796-2886 
§t BRlntee Corp., Brend-Rex Cable Systems Division, Willimantic, CT 08226-1128 

.. . .. . . .. . . .. . .. .. . .. . . .. .. . .. .. . . . . . . .. . . . . .. .. .. . . . . . .. .. .. . .. .. . .. .. 203-456-8000 
§ Cablex, Inc., Englewood, CO 80112 ..................................... 303-792-5760 
tCICOIL CORP, ValenCia, CA 91355-3428 ............................... 805-295-1295 

Dearborn Wire & Cable, Inc, Wheeling, IL 60090 ......... 312-459-1000;800-323-0198 
t FLEX-Unk Products, Inc., Sen Femendo, CA 91340 ..................... 816-896-1451 
t W. L Gore & Assocs., Inc., Phoenix, AZ 85076 .......................... 602-526-1290 
tWo LGore & Assocs., Newark, DE 19714 ............................... 302-738-4880 
§3M-Electronic Products Division, Austin, TX 78769-2963 ................ 512-984-1800 

Omega Engineering, Stamford, CT 06907 ............................... 800-826-6342 
§t PanduH Corp., Tinley Park, IL 60477-0981 .............................. 800-777-3300 

Raychem Corp, Elctms. Grp, Menlo Park, CA 94025 . . . . • . . .. . . . . . . . . . .. 415-361-3860 
§Support Systems IntI. Corp, Richmond,CA 94804 ...................... 415-234-9090 
tTeeh Laboratories Inc., Palisades Pk., NJ 07650 ..•..................... 201-944-2221 
tTemp-Flex Cable,lnc, S. Grafton, MA 01580 ............................ 506-839-5987 

Weico Wire & Cable, Edgewood, NY 11716 ............................. 516-254-2970 
§Wilco Wire & Cable Co, Inc., Sen Jose, CA 95133 ...................... 408-926-8880 

. t Wir&-Pro, Inc., Salem, NJ 08079 .. .. .. .. .. .. .. .. .. .. .. .. .. 809-935-7601 ;609-935-7651 

Cable (Mil), RF-2440 
ABL ElectroniCS Supply, Inc., Yorktown Hgts., NY 10598, 914-962-2253 

.••••.••••.•..•.•...••••.•.••.•••••••••••••••••.••.•••.••••. C·1761-1762 
§t Comm/Scope, Inc., Network Cable Div., Hickory, NC 28603, 

704-324-2200;800-982-1708 .................................. C.1831,1833 
§t Oaburn Electronics" Cable Corp., Northvale, NJ 07647, 201-768-5400 .. Col848 

L2R ElectroniCS, Inc., Gaithersburg, MO 20879,301-921-9440 •.••• C·1868,1871 
National Wire" Cable Corp., Los Angeles, CA 90031-1780,213-225-5611 

• • • . • • • • . . . . • • • • • • • • • • • • • • . • • • • • • • . • . • • . •• . • • . . . • . . . • • . • • • .• C·1887-189O 
Breez&-lIIinois, TrensTeehnology Corp., Peoria, IL 61615-1564 .......... 309-693-3300 

§t Brim Electronics, Fair Lawn, NJ 07410 .................................. 201-796-2886 
§t BRlntee Corp, Brend-Rex Cable Systems Division, Willimentic, CT 06226-1128 

.. . .. . .. . .. .. . . . .. . .. . . . .. . .. ... .. . . . . .. .. . .. .. . . . . .. .. .. . .. . .. .. .. . . .. 203-456-8000 
carol Cable Co. Inc., Pawtucket, RI 02862 .............................. 401-724-9605 
Concord Electronics Corporation, New York, NY 10012 ............... 1-212-777-6571 

t Denmar Inds., Chatsworth, CA 91311 .............•............... 818-882-7979/5280 
Dearborn Wire & Cable,lnc. Wheeling, IL 60090 ......... 312-459-1000;BOo-323-0198 

§ Electronic Resources. Inc., Sunnyvale, CA 94089 ........................ 408-745-1420 
§t FL Surprenant Div, Clinton, MA 01510 .................................. 617-368-1401 
t W. L Gore & Assocs., Inc., Phoenix, AZ 85076 ..................... :.... 602-526-1290 
tWo L Gore & Assocs., Newark, DE 19714 ............................... 302-736-4880 

Microdot Interconnect Systems Division, Montgomeryville, PA 18936 ... 215-699-5373 
t Plastoid Corporation, Hamburg, NJ 07419 .............................. 201-827-7141 

Raychem Corp, Elctms. Grp., Menlo Park, CA 94025 .................... 415-361·3860 
Remee Products Corp. Florida, NY 10921 .............................. 914-651-4431 

§t Specialty Cable Corporation, Wallingford, CT 06492 . . • . . • . . . . . . . . • . . . . .. BOo-456-SPEC 
tStorm Products eo.. Hinsdale,lL 60521 ................................. 312-323-9121 
§ Support Systems IntI. Corp, Richmond, CA 94804 ....................•. 415-234-9090 

§tTeledyne Thennatics, Teledyne Inds., Inc, Elm City, NC 27822 ....•..•.. 919-236-4311 
Weico Wire & Cable, Edgewood, NY 11716 ............................. 516-254-2970 

§tWestem Electronic Products Co, Sen Clemente, CA 92672 ....•..•..•.. 714-492-4677 
tWhittaker Corp., Electronic Resources Div, Simi Valley, CA 93063 ...... 805-584-4100 
§ Wilco Wire & Cable Co, Inc., San Jose, CA 95133 .........•......•..... 406-926-8880 
tWir&-Pro,lnc., Salem, NJ 08079 .......................... 609-935-7601;609-935-7651 

Cages, Card - See Enclosures, Circuit Board, Module, & Relay 
Mounting (Vol. C) 

Calculators, Industrial Process-4200 - See Vol. C 

Calibration & Instrument Repair Services - See Services, Calibration 
& Instrument Repair (Vol. 0) 

Calibrators, Accelerometer-2900 - See Vol. D 

Calibrators, Attenuation-2900- See Vol. D 

Calibrators, Automated-2900 - See Vol. D 

Calibrators, Crystal-2900 - See Vol. D 

PRODUCT INDEX & DIRECTORY 
Calibrators, Current-2900 - See Vol. D 

Calibrators, Fluxmeter-2900 - See Vol. D 

Calibrators, Frequency-2900 - See Vol. D 

Calibrators, LVDT-2900 - See Vol. D 

Calibrators, MagnetiC Fieid-2900 - See Vol. D 

Calibrators, Meter - See Testers, Meter (Vol. 0) 

Calibrators, Oscilloscope-2900 - See Vol. D 

Calibrators, Sound Level-2900 - See Vol. D 

Calibrators, Sweep - See Generators, Sweep (Vol. 0) 

Calibrators, Synchro-2900 - See Vol. D 

Calibrators, Time Base-2900 - See Vol. D 

Calibrators, Transducer-2900 - See Vol. D 

Calibrators, Voltage-2900 - See Vol. D 

Calibrators, VSWR-2900 - See Vol. D 

Calorimeters, Microwave-2900 - See Vol. D 

CAMAC Modules - See Modules, CAMAC (Vol. 0) 

Cameras, Data Recording-2325 - See Vol. D 

Cameras, Digital Image Acquisition-2325 - See Vol. D 

Cameras, Image Converter-1900 - See Vol. D . 

Cameras, Infrared-2325 - See Vol. D 

Cameras, Machine Vision-4100 - See Vol. D 

Cameras, Oscilloscope-2975 - See Vol. D 

Cameras, Television-1900 - See Vol. D 

Cameras, Television, Fiber Optic-1900 -'" See Vol. D 

Cans & Flat Packs, Integrated Circuit - See Packages, Integrated 
Circuit (Vol. A) 

Cans, CapaCitor, Relay, Semiconductor, Transfonner, etc-2500 -
See Vol. C 

CapaCitance Comparators - See Bridges, CapaCitance (Vol. 0) 

Capacitor Hardware-2500 - See Vol. C 

Capacitor Leakage Indicators - See Testers, Capacitor (Vol. 0) 

Capacitor Wafers-1500 - See Vol. A 

CapaCitors, Chip (For Microcircuits)-1500 - See Vol. A 

Capacitors, Energy Storage-1500 - See Vol. A 

CapaCitors, Fixed, AC (Incl. Motor Start)-1500 - See Vol. A 

Capacitors, Fixed, Air-1500 - See Vol. A 

Capacitors" Fixed, Aluminum Electrolytic-1500 - See Vol. A 

CapaCitors, Fixed, CeramiC, Disc & Tubular-1500 - See Vol. A 

Capacitors, Fixed, Ceramic, Monolithic-1500 - See Vol. A 

CapaCitors, Fixed, Feedthru-1500 - See Vol. A 

Capacitors, Fixed, Film, Metallized & Nonmetallized-1500 - See 
Vol. A 

Capacitors, Fixed, Glass-1500 - See Vol. A 

CapaCitors, Fixed, Laboratory Standard-1500 - See Vol. A 

CapaCitors, Fixed, Mica-1500 - See Vol. A 

Capacitors, Fixed, Mylar - See Capacitors, Fixed, Film (VoL A) 

Capacitors, Fixed, Oil Filled-1500 - See Vol. A 

Capacitors, Fixed, Paper, Metallized & Nonmetallized-1500 - See 
. Vol. A 

CapaCitors, Fixed, Plastic - See Capacitors, Fixed, Film (Vol. A) 

CapaCitors, Fixed, Polycarbonate - See Capacitors, Fixed, Film 
(Vol. A) 

Capacitors, Fixed, Polyester -- See Capacitors, Fixed, Film (Vol. A) 

§-Product sold through distributors t-Product meets MIL specs EEM 1989 
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Capacitors, Fixed, Polypropylene - See Capacitors, Fixed, Film 
(Vol. A) 

Capacitors, Fixed, Polystyrene - See Capacitors, Fixed, Film (Vol. A) 

Capacitors, Fixed, Polysulfone - See Capacitors, Fixed, Film (Vol. A) 

Capacitors, Fixed, Porcelain-1500 - See Vol. A 

Capacitors, Fixed, Tantalum Electrolytic-1500 - See Vol. A 

Capacitors, Fixed, Vacuum-1500 - See Vol. A 

Capacitors, Surface Mount-1500 - See Vol. A 

Capacitors, Variable, Air-1500 - See Vol. A 

Capacitors, Variable, Ceramic-1500 - See Vol. A 

Capacitors, Variable, Film-1500 - See Vol. A 

Capacitors, Variable, Gas Filled-1500 - See Vol. A 

Capacitors, Variable, Glass-1500 - See Vol. A 

Capacitors, Variable, HV (Lab Type)-Also See Decade Boxes, 
Capacitance-1500 - See Vol. A 

Capacitors, Variable, Mica-1500 - See Vol. A 

Capacitors, Variable, Padders & Trimmers-1500 - See Vol. A 

Capacitors, Variable, Vacuum-1500 - See Vol. A 

Capacitors (MIL), Fixed-2440 
t American Technica' Ceramics Corporation, Huntington SIs., NY 11746·2102, 

516-547-5700 ............................................... A.1007·1011 
ASC, Canoga PI<., CA 91304,818-710-8555 ..•.•••.••.•.•...••••. A·1014-1016 

t AVX Corporation, Myrtle Bch., SC 295TI, 803-448-9411 
,............................. ..•...•..•. A·1019-1020,1022-1023,8·1008 

§t Component Research Co. Inc., Sanla Monica, CII 90404, 213-829-3615 .. A·1026 
CSI Capacitors, CSI Technologies, San Marcos, CA 92069,619·747-4000 

................................................................. A·1067 
§t Electronic Concepts, Inc., Eatontown, NJ OTI24, 201-542-7880 

.................................................. A·1070-1071,1073,1075 
Elpac Components, Elpac Electronics, Inc., Santa Ana, CA 92705, 714·979-4440 

................................................................. A01076 
ISL Products Inl'l, Ltd., Syosset, NY 11791-6093, 516-937-3475 • .•.•.••. A·1085 

t Johanson DielectriCS, Burbank, CA 91505, 818-848-4465 •.••••• ..••.••• A·1094 
§t Johanson Manufacturing Corporation, Boonton, NJ 07005, 201-334-2676 

A·1095 
t Kemel Electronics Corporation, Greenville, SC 29606, 803-963-6621 

......................................................... ..• A·1096-1097 
t Mallory Capacitor Co., Emhart ElctrlJElctrn. Grp., Indianapolis, IN 46241, 

317-856-3731 •• :............................................ A.1108-1111 
t Mepco/Centralab, North American Philips Corporation, Columbia, SC 29212-3198, 

803-TI2-2500 ...................... ,.................. ............ A.1122 
t Metuchen CapaCitors, Inc., Old Bridge, NJ 08857, 201-679-3366 

....................................................... A·1126,1129-1133 
NWL Capacitors, NWL Transformers, Riviera Bch., FL 33404, 305-848-9009 

................................................................. A01147 
Nylronics Components Grp., Inc., Darlington, SC 29532, 803-393-5421 

........................................ A0 1149,1151-1152,1155,1157-1161 
Oxley, Inc., Branford, CT 06405,203-488-1033 .•.••••.•.•.•••••••••.•. B.1025 

§tTusonix,lnc., Tucson, AZ 85740-7144,602-744-0400 ••••••••••.•.••.•• A01181 
Wesco Electrical Co., Greenfield, MA 01301, 413-TI4-4358 

............................................ ; •.••• A·1186-1189,1192-1193 
§t American Capac~or Corporation, Irwindale, CA 91706 .... ,.. . .. . .. .. . ... 818-814-4444 

tCera-Mite Corp. Grallon, WI 53024 ...................... : .............. 414-377-3500 
§ Chicago Condenser Corp. Chicago, IL 60622 ........................... 312-227-7070 

§t Cornel~Dubilier Elctms.1 Sangamo Comps., New Bedford, MA 02744, MA 02741 
....................................................................... 508-996-8561 

tCornel~Dubilier Elctms., Wayne, NJ 07470 .............................. 201-694-8600 
t Del Elctrns. Corp. Mt Vernon, NY 10550 ................................ 914-899-2000 

Delevan Div. American Precision Inds. Inc., E. Aurora, NY 14052 ........ 716-652-3600 
§ Electronic Resources Inc., Sunnyvale, CA 94089 ........................ 408-745-1420 

§t Electron Products. Irwindale, CA 91706 ................................. 818-96D-2299 
tElmag Division, Lindgren RF Enclosures, Riviera Bch. FL 33404 ........ 407-881-9292 
t Kahgan Electronics Corp. Hempstead, NY 11550 . . . . . . . . . . . . . . . . . . . . . .. 516-538-2300 
tKD Components, Inc. Santa Ana, CA 92707 ............................ 714-545-7108 
t LSI Jennings, San Jose, CA 95122-2696 .... . .. . .. .. .. .. .. .. .. .. .. .. . .. . 406-292-4025 

Maida Development Co., Hampton, VA 23663 ...... 804-723-0785. 
Mepco/Centralab Corp. Hdqrtr., North American Philips CorporatiOn, Riviera Beach, FL 

33404 ................................................................ 407-881-3200 
t Mepco/Centralab, North American Philips Corporation, Los Angeles, CA 90039 

....................................................................... 818-240-4880 
t Mepco/Centralab, North American Philips Corporation, EI Paso, TX 79915 

.. . . . . . . . . . . . . . . .. . .. . . .. . . . . . .. . . . . . .. . .. . . . . . . . . .. . .. . .. . .. . . .. . . . . .. 915-779-3961 
t Mepco/Centralab, North American Philips Corporation, Mineral Wells, TX 76067 

....................................................................... 817-325-7871 
Microcap, Inc. A MicroSemi Company, Escondido, CA 92025 ........... 619-48D-1906 

§t Murata Erie North America, Inc., Smyrna, GA 30080 . . . • .. • . . . . . . . . . . . . . . 404-436-1300 
§t Murata Manufacturing Co., Lid., Nagaoka-Kyo-Shi, Kyoto, JAPAN 617 ... 075-951-9111 

t Philips Circu~ Assemblies, A Subdivision of North American Philips Corp. West 
Lafayette, IN 47906 ................................................... 317-463-2536 

Pico Electronics, Inc., Mt Vernon, NY 10552 ............. 914-699-5514;800-431-1064 
Presidio Components, Inc. San Diego, CA 92121 ..•.....•.............. 6t9-578-9390 

Caps (MIL)-2440 

t Rogers Corp., Rogers, CT 06263 .. . .. .. .. ... .. ........................ . 
SFE Technologies, San Femando, CA 91340 ......................... .. 

t Shogyo International Corp., Great Neck, NY 11021 ..................... . 
Southern Electronics, F-Dyne, Burbank, CA 91502 ..................... . 

t Spectrum Control, Inc., Erie, PA 16505 ................................. . 
§t Sprague Electric Company, Distbn.Div., Mansfield, MA 02048-9102 ..... . 
§t Sprague Electric Company:The Components Group, Hudson, NH 03051 

203-774-9605 
818-365-9411 
516-466-0911 
818-845-2458 
814-455-0966 
617-339-8900 

603-881-7200 
Sprague Electric Company, FIL-MAG Business Uni~ San Diego, CA 92154-3483 

.........................................•...............• 619-575-9353 
§t Susco Elctrns.. Farmingdale, NY 11735 ................................. 518-249-4848 

tTansitor Electronics, Bennington, VT 05201 ............................. 802-442-5473 
Unitrode Passive Comp. Div., Sun Valley, CA 91352..................... 816-767-STIO 

Capacitors (MIL), Variable-2440 
Elpac Components, Elpac ElectroniCS, inc., Santa Ana, CA 92705, 714-979-4440 

................................................................. A·1076 
Johanson Manufacturing Corporation, Boonton, NJ 07005, 201-334-2676 

................................................................. A·1095 
Metuchen CapaCitors, Inc., Old Bridge, NJ 08857, 201-679-3366 

.•.....•....•.•..•....•.• ,............................. A·113O,1132-1133 
Nylronics Components Grp., Inc., Darlington, SC 29532, 803·393-5421 •• A.1160 
Oxley, Inc., Branford, CT 96405,203-488-1033 .•..•.•••.••••.•.••••..• B·1025 
Sprague-Goodman Elctrns., Inc., Garden City Pk., NY 11040, 516-746-1385 

. ..•..•.•.. ... ..•.. ... ..•. ............................ ...... A·1174-1175 
§t Tusonix, Inc., Tucson, AZ 85740-7144, 602-744-0400 •.••••.••••••••• ,. A·1181 

t Vollronies Corporation, E. Hanover, NJ 07936, 201-887-1517 •.••.•.•..• A01185 
§ Electronic Resources Inc., Sunnyvale, CA 94089 ............... 408-745-1420 

Kemet Electronics Corporation, Greenville, SC 29606 ................... 803-963-6621 
tLSI Jennings, San Jose, CA 95122-2696 ................................ 408-292-4025 

Mepco/Centralab Corp. Hdqrtr., North American Philips Corporation, Riviera Beach, FL 
33404....................... .. .................................. 407-881-3200 

t Mepco/Centralab, North American Philips Corporation, los Angeles, CA 90039 
.. .. .. .... ............. ......................................... .... 818-240-4880 

t Mepco/Centralab, North American Philips Corporation, EI Paso, TJ( 79915 
....... , ................................................... 915-779-3961 

t Mepco/Centralab, North American Philips Corporation, Mineral Wells, TJ( 76067 
............................................................... 817-325-7871 

James Millen Elctms., Caywood Elec. Inc., No. Andover, MA 01845 ...... 508-475-7631 
t Philips Circuit Assemblies, A Subdivision 01 North American Philips Corp. West 

Lafayette. IN 47906 ................................................ 317-463-2536 
Pica Electronics, Inc., Mt Vernon, NY 10552 ............. 914-699-5514;80D-431-1064 
Stetco, Inc., Franklin PI<., IL 60131 ....................................... 312-871-4208 

Caps, Connector-2100 - See Vol. C 

Caps, Forms & Tapes, Heat Shrinkable-Also See Tubing, Heat 
Shrinkable-2500 - See Vol. C 

Caps, Lenses, Indicator Light-2460 
§t Dialight Corp., A Cambridge Elctrn .. Inds. Co., Manasquan, NJ 08736, 

201-223-9400 .................................................... B.1141 
§ Industrial Devices, Inc., Hackensack, NJ 07501, 201-489-8989 ••••.••••• B·1158 
§ Inter-Market, Glenview, Il60025, 312-729-5330 ••••••••••.•••••••••••• B.1178 
§ ITW SWitches, Illinois Tool Works, Chicago, Il 60634, 312-282-4040 . • • •• B·1762 

Lamb Industries, Inc., Portland, OR 97225, 503-297-8878 •••••••••.•..• B.1164 
ledlronics, Inc., Torrance, CA 90505,213-549-9995 ..•••••..•••.• B·102O,1167 
Oxley, Inc., Branford, CT 06405,203-488·1033 ••.•••••••••.••.•••••••• B·1179 

§Sloan Co., Sun Valley, CA 91353-0367, 213-875-1123 •••.•••• B·,188,1191-1195 
t Sorenson Lighted Conlrols, Hartford, CT 1,16114,203-527-3092;1-800-243-0240 

................................................................. B·,198 
§ Visual Communications Co., Inc., San Diego, CA 92126, 619-549-6900 

.....••••.•....•••• , ........................................ B·1199-1203 
§Areolectrie Corp., Canoga Park, CA 91304 ............................. 818-700-1933 
tAliantic Optical Moulding, Webster. MA 01570 .......................... 617-943-1746 
§Augat Aleoswitch, Augat Inc., N. Andover, MA 01845 .................... 508-885-4371 

Display Devices, Inc., Encinitas, CA 92024 .............................. 619-753-0113 
§ Eaton Corp.lCulier-Hammer Prods, Aerospace & Commercial Controls Diy. Milwaukee, 

WI 53216 ........................................................ 414-449-7487 
§t Electrical Industries Corp., Murray Hill, NJ 07974 ........................ 201-464-3200 
§t Electro-Mach Components, Inc. South EI Monte, CA 91733-3689 ....... 818-442-7180 

§GG-Thorsen, Rockford, IL 6'i105-1200 .................................. 815-!l58-9661 
§tGenisco Technology Corp., La Mirada, CA 90638 ....................... 714-523-7001 
§t LitteHuse, Inc., Sub. of Tracer, Inc., Des Plaines, Il60016 ................ 312-824-1188 

§ Micro Switch, A Honeywell Diy" Freeport, Il61032 ...................... 815-235-8600 
NOBE)( Div., Griffith Plastics Corp, Burlingame, CA 94010 .............. 415-342-8170 

§tOak Swilch Systems, Crysl,,! Lake, Il60014 ............................ 815-459-5000 
Risk, George, Inds., Kimball, NE 69145 .................................. 308-235-4645 
Schott Electronics, Seymour, CT 06463 ................................. 203-881-0102 

§ Schurter, Inc., Petaluma, CA 94952 ..................................... 707-778-6311 
§tShelly Associates, Inc., Tustin, CA 92680 ............................... 714-669-9850 

§ Sylvania Miniature Lighting, GTE Corporation, Hillsboro, NH 03244 ..... 603-464-5533 
§t VCH Incorporated, Chicago Miniature, Buffalo Grove, IL 60089 .......... 312-459-3400 

Caps, Wire Splicing - See Splicers, Wire (Vol. C) 

Caps (MIL)-2440 
§t Amphenol RF Operations, Amphenol Corporation, Danbury, CT 06810.. 203-743-9272 

t Presidio Components, Inc. San Diego, CA 92121 •......•............... 619-578-9390 

Card Connectors, Surface Mount-2100 - See Vol. C 

Card Equipment, Mark Sense-2000 - See Vol. 0 

Card Equip" Punch-2000 - See Vol. 0 

Card Equip., Reader-2000 - See Vol. 0 

EEM 1989 §-Productsold through distributors t-Product meets MIL specs 



Cells, Load-5500 

Card Equip., Reader/Punch-2000 - See Vol. D 

Card Holders, Circuit Board - See Enclosures, Circuit Board, Module, 
& Relay Mounting (Vol. C) 

Cards, Data Communication/lnterfaces-2000 - See Vol. D 

Cards, Unear Function-2000 - See Vol. D 

Cards, Logic-2000 - See Vol.D 

Cards, Memory - See Memory Devices (Vol. D), Memory Systems 
(Vol. D) 

Carriers - See Holders & Carriers, Chip (Vol. C) 

Carrier Tape, Component-4100 - See Vol. D 

Carts & Dollies, Instrument & Equipment-1400 - See Vol. C 

Cases, Equipment, Instrument, Meter (Portable) - See Enclosures, 
Portable, Metallic & Nonmetallic (Vol. C) 

Cases, Equipment, Instrument, Meter (Stationary) - See Enclosures, 
Equipment & Panel Mounting (Vol. C) 

Cases, Shielded - See Enclosures, Shielded (Vol. C) 

Cases, Transit - See Enclosures, Shipping (Vol. C) 

Casters-1400 - See Vol. C 

Castings, Die, Sand, Permanent Mold-4100 - See Vol. D 

Cathode-Ray Readout Tubes - See Tubes, Readout (Vol. A) 

CATV Systems & Equipment-1900 - See Vol. D 

Cavities, Microwave-3450 - See Vol. A 

Cells, Electrolytic (Timing) - See Timers, Electrolytic Cell (Vol. D) 

Cells, Load-5500 
HBM, Inc., Marlboro, MA 01752, 508-624-4500 .••.•..••.••••••• '........ B01958 

t A. L Design, Inc., Amherst, NY 14226 ................................... 716-833-6272 
§ Automatic Timing & Controls Co, King 01 Prussia, PA 19406 ............. 215-337-5500; 

800-441-8245 
BlH Electronics. Inc., Canton, MA 02021-9111 .............•............ 617-821-2000 

§ Dala Instruments, Inc., Acton, MA 01720 ................................ 508-264-9550 
Daytronic Corp, Hawker Siddeley, Miamisburg, OH 45342 .............. 513-866-3300 

§t Dillon, W. C., Weigh-Tronix, Inc., Fairmon~ MN 56031 .............•..... 507-238-4461 
tEntran Devic!lS, Fairfield, NJ 07006 ...................... 201-227-1002;800-835-0650 
§GSE, Core Inds., Farmington Hills, MI48024 ............................ 313-476-7875 
§ Helm Instrument Co, Inc, Maumee, OH 43537 .......•.................. 419-893-4356 

§t Interface, Inc., Scottsdale, AZ 85260 .................................... 602-948-5555 
§t Kistler-Morse, Redmond, WA 98073 ..............................•..... 206-881-8000 

t !<lilite Semiconductor Prods., Inc., Leonia, NJ 07605 ..... <0 ••••••••••••• 201-481-0900 
Omega Engineering, Stamford, CT 06907 .........................•..... 800-826-6342 

tPCB Piezotranies, Depew, NY 14043-2495 ............................ 716-684-0001 
§t Revere Corporation of America, Wallingford, CT 06492 ............ ,.... 203-269-7701 

Schaevitz Engineering, Pennsauken, NJ 06110-1489 ................... 609-662-8000 
Sensotec, Inc., Columbus, OH 43212 ....... , ........................... 614-486-7723 
Transducers & Systems, A Prime Technology Company, N. Branford, CT 08471 

...... , ............. , ..... : ................. ,.......................... 203-481-5721 

Cells, Photoconductive-3700 
A E G Corporation, Telefunken Semiconductors Div., Somerville, NJ 08876-1269, 

201-231-11300 .................................................... B01127 
§ Clairex Electronics, Clairex Corporation, MI. Vernon, NY 10550, 914-664-6602 

................................................................. B01320 
§ EG & G Vactec, St. Louis, MO 63132, 314-423-4900 .•••.•.•••••••••.••• B.1321 
t Silicon Detector Corp., Camarillo, CA 93010,805-484-2884 •••••••• B01348-1349 

Advanced Detector Corp., Applied Solar Energy Corp, Industry, CA 91746 
.......................... , . . . .. . .. . . . . . . . . . .. . .. . .. . . . . . . .. ... . .. .. ... 818-369-6886 

A E G Corporation, Somerville, NJ 08876-1269 ......................... 201-231-8300 
tCentronic,lnc, Morgan Crucible Co., Electronics Div, Newbury Park, CA 91320-1702 

. . . .. . . . . . . . . . . . . . . .. . . .. . . . . . .. . .. . . . . . . . . . . . .. . . . . .. . .. . .. . .. .. .. . . .. 805-499-5902 
EG&G,lnc., Photon Devices, Salem, MA 01970 ......................... 617-745-3200 
Hamamalsu Photonics KK, Hamamatsu CUy, Shizuoka Pref, JAPAN .... 0534-52-2141 

t Infrared Industri!lS,lnc., Orlando, FL 32826 ....................... ,...... 407-282-7700 
Optoelectronics/Textron, Petaluma, CA 94975-0039 .................•.. 707-763-5900 

§Raytheon Co., Quincy, MA 02169 ....................................... 617-479-5300 
§Shokai Far Eas~ Ltd., Hartsdale, NY 10530 ............................. 914-681-0700 

Siemens Components, Inc, Special Products Div., Iselin, NJ 08830 . . . . . . 201-321-3400 
§ Silicon Sensors, Dodgeville, WI 53533 .................................. 608-935-2707 
tSilonex Inc, Plattsburgh, NY 12901 ..................................... 518-561-3160 
tTexas OptoelectroniCs, Inc., Garland, TX 75042 ......................... 214-487-0085 

Photoemissive-3700 
A E Corporation, Telefunken Semiconductors Div., Somerville, NJ 08876-1269, 

201-231-8300 ........... '......................................... B0 1127 
Clairex ElectroniCS, Clalrex Corporation, MI. Vernon, NY ;0550, 914-664-6602 

................................................................. a01320 
EG & G Vactec, St. Louis, MO 63132, 314-423-4900 ••••.• ,............. B01321 

Technology Inc., McKinney, TX 75069, 214-542-9461 ••••••• ,.... B.1333 
Diode Corp., Newbury Park, CA 91320, 805-499.0335 ••••••••••••• B01334 

Detector Corp., Camarillo, CA 93010, 805-484-2884 •••••••• B01348-1349 
Slionex Inc., Plattsburgh, NY 12901, 518-561-3160 .,.................. 8'1347 

PRODUCT INDEX & DIRECTORY 

A E G Corporation, Somerville, NJ 08876-1269 ......................... 201-231-8300 
GC-Thorsen, Rockford,lL 61105-1209 .................................. 815-968-9661 
Hamamalsu Photonics KK, Hamamatsu City, Shizuoka Pref, JAPAN .... 0534-52-2141 

§ Thorn EMI Electron Tubes Inc., Fairfield, NJ 07006...................... 201-575-5586 

Cells, Photovoltaic-3700 
§ Clairex Electronics, Clairex Corporation, MI. Vernon, NY 10550, 914-664-8602 

................................................................. B01320 
§ EG & G Vactec, St. louis, MO 63132, 314-423-4900 • • • • • • . • . • . • • • • • • • •• Bo1321 

Energy, Ltd., Bladensburg, MD 20710, 301-699-1144 ••••••••••••••••••• 002195 
Marktech International Corp., Menands, NY 12204, 518-436-5885 ••• aol172-1173 
Silicon Detector Corp., Camarillo, CA 93010, 805-484-2884 • • • • • • •• B.I348-1349 
Sonnenschein Batteries Inc., Cheshire, CT 06410, 203-271-D091;800-4-DRYFIT 

................................................................. 001529 
§ A E G Corporation, Somerville, NJ 08876-1269 ......................... 201-231-8300 

A E G Corporation, Telefunken Semiconductors Div., Somerville, NJ 08876-1269 
.................... , .. ,............................................... 201-231-8300 

Antel Optronics Inc, Burlington, Ontano, CANADA L7M lA6 ............. 416-335-5507 
t Atlantic Solar Products, Baltimore, MD 21237 ............ 301-666-2500;800-237-6527 
§ C&D Charter Power System~, Plymouth Meeting, PA 19462 ...... , .. , .. ; 215-828-9000 
tCentronic, Inc., Morgan Crucible Co.. Electronics Div, Newbury Park, CA 91320-1702 

. , . . . .. . . . . . . . . .. . . . . .. .. . . . . . . . . . .. . . . . . . . .. . .. . .. .. .. . . . . .. . .. . . . .. .. 805-499-5902 
t Computer Optical Products, Inc, Sub, of Hathaway Corp., Chatsworih, CA 91311-6910 

....... , ....................................................•..•....... 818-882-0424 
tDionics, Westbury, NY 11590 .......................................... 516-997-7474 

EG&G, Inc., Photon Devic!lS, Salem, MA 01970 ......................... 617-745-3200 
§GC-Thorsen, Rockford, IL 61105-1209 .................................. 815-968-9661 

Hamamalsu Photonics KK, Hamamatsu CUy, Shizuoka Pref, JAPAN.... 0534-52-2141 
Hoppecke Battery Systems, Inc, Bunsr, NJ 07405 ....................... 201-492-()Q45 

§Johnson Controls, Inc, SpeciaUy Battery Div., Milwaukee, WI 53212 ..... 414-961-6500 
§ Panasonic Industrial Co., Battery Sis. Div., Secaucus, NJ 07096-1511 ... 201-348-5266 

Philips ECG, American Philips Co., Wehham, MA 02254 ................. 617-890-6107 
§Shokai Far East, Ltd, Hartsdale, NY 10530 ...... .................. 914-681-0700 
t Silicon Sensors, Dodgeville, WI 53533 .................................. 608-935-2707 
fSiionex Inc., Plattsburgh, NY 12901 ..................................... 518-561-3160 
tTexas Optoelectronics, Inc., Garland, TX 75042 ......................... 214-487-0085 
§Xenotronix Inc., Valencia, CA 91355 .................................... 605-257-4793 

Cells, Solar - See Cells, Photovoltaic (Vol. 8) 

Cements - See Adhesives, (Ali Types) (Vol. C) 

Chambers, Altitude-2550 -'- See Vol. D 

Chambers, Anechoic-2550 - See Vol. D 

Chambers, Environmental-2550 - See Vol. D 

Chambers, Explosion-2550 - See Vol. D 

Chambers, Fluid Conditioner-2550 - See Vol. D 

Chambers, Humidity-2550 - See Vol. D 

Chambers, MagnetiC, Degaussing Coil-4525 - See Vol. C 

Chambers, Pressure-2550 - See Vol. D 

Chambers, Radiation-2550 - See Vol. D 

Chambers, RFI/EMI-2550 - See Vol. D 

Chambers, Shock-2550 - See Vol. D 

Chambers, Space Simulation-2440 
tTenney Engineering, Union, NJ 07083, 201-686-7870 ..•• "............. 001209 
t Bemco, Pacoima, CA 91331 ............................................ 818-899-5296 
tCincinnati Sub-Zero Prods., Cincinnati, OH 45241 ....................... 513-772-8810 

Cooke Vacuum Prods., Inc., Norwalk, CT 06854 . . . . . . . •. . . • . . . . . . . . . . . .. 203-853-9500 
§tDespatch Industries, Minneapolis, MN 55440-1320 ..................... 612-331-1873 

Nordion International, Kanata, Ontario, CANADA K2K lX8 .............. 613-592-2790 
Ransco Industries, Inc., Sub. Despatch Ind., Inc, Oxnard, CA 93033 ..... 805-487-7777 
Vactronic Lab. Equip. Inc., Bohemia, NY 11716 .......................... 516-567'0520 

Chambers, Temperature-2550 - See Vol. D 

Chambers, Vacuum-2550 - See Vol. D 

Chambers, Vibration-2550 - See Vol. D 

, Chambers (MIL)-2440 
tTenney Engineering, Union, NJ 07083, 201-686-7870 ••••••••.••••••••• 001209 
tArk Elctms. Corp., Southampton, PA 18966 ............................. 215-322-6510 
tBamco, Pacoima, CA 91331 ............................................ 818-899-5296 
t FTS Systems, Inc., Stone Ridge, NY 12484 ............................. 914-687-D071 
t Ransco Industri!lS, Inc., SUb. Despatch Ind, Inc., Oxnard, CA 83033 ..... 805-487-7777 
tThermotron Industri!lS, A Venturedyne, Ltd Co, Holland, M149423 ...... 616-392-1491 

Character Recognition Equip., Optical-2000 - See Vol. D 

Chargers, Battery-4000 - See Vol. D 

Chargers, Magnet - See Magnetizers (Vol. 0) 

ChaSSiS, Circuit Board Mounting-14QO - See Vol. C 

Chassis Marking Kits - See Kits, Marking (Vol. C) 

Chassis, Metal-1400 -,See Vol. C 

8 §-Product sold through distributors t-Product meets MIL specs EEM 1989 
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Chassis Slides - See Slides. Cabinet, Chassis (Vol. C) 

Chassis (Mil), Electrical-2440 
Ango Electronics Corp .• Harrison. NJ 07029. 201-484-1115 •.•.••••••••• C01010 

t Optima Enclosures. Tucker. GA 30084-5088. 404-496-4000 ......... •. . .. C·1062 
tDiagostic Instrument Corp., Ayer,MA 01432 ....•. 508-772-4572 
tGeneral Technology Corp., Albuquerque, NM 811 09 . 505-345-5591 

Marway Prods. Inc., Santa Ana, CA 92703714-973-1800 
Prototek, Inc, Haminon. OH 45015 .............. 513-874-5094 

t STRONGBOX, Culver City. CA 90231-2726 . . . . . . . . . . . . . . . 213-305-8288 
t T rilobyte Computer Corporation, San Leandro, CA 94577 415-895-11 00 

Checkers - See Analyzers (Voi. 0). Testers (Vol. 0) 

Chemicals, Antistatic - See Coatings. Antistatic (Vol. C) 

Chemicais, Electroplatillg-1600 - See Vol. C 

Chemicals, Epoxy Slripping-1000 - See \/01. C 

Chemicals, Etching-HOIl - See Vol, C 

Chemicals, Fungicidal - See Coatings, Fungicidal (VotC) 

Chemicals, Tin Plating-HOIl - See '101. C 

Chemicals, Wire Stripping-11i1J1J - See illOl. C 

Chestsets _. See Handse'ls. Chestsets (Vol. D) 

Chip Carriers, Surface Mount·2500 - See Vol., C 

Chips, Int.egrated Circuit - See Integraled CirCUits. Silicon Monolithic, 
Unpackaged Chips (Vol. A) 

Chokes, AF - See Coils. AF (Vol. A) 

Chokes, Fmer-180(l- See Vol. A 

Chokes, I'll" - See Coils, RF (Vol. A) 

Chokes. Swingil'lg-18lJO - S!iJe !tol .. ,~ 

Chokes, Waveguide-3450 - See 1101_ A 

Chokes (MIL)-2440 
t Abbott Technologies. Inc,. Burbank Oivisio". Tla,,"'orme,", eurbank, CA 91506. 

818-841-3630 .. _ ................................. , .. , """ .. , , •. ,.... A·2219 
§tBelllnds.. J, W. Miller Oiv., Iliarllp-os, eA 90247-10S!l. 213-~S7-520G 

.••.• " ....•.••.•..... " ......•..•....•.•.• ". ' ..... "..... AlJii20:?,12D4-"1205 
Caddell-Sums MIg.. Mineola, NY 11501-3506. 516-74&·2310 ........ ).\012011-1209 

§t Dale Electronics. i""" Yan!cto" Diy., V.nkton, 50.57078..0'160, 605-665-9301 
.. " .. " ............. , ..•...... , ... , ....... , .......... ·1233.1236-·,237.1239 

Gowanda Electronics Corp., G""'.nd~, ,IV ·10070. 'f16-5~2·2234 ....... , A'125~ 

§t Microlran CO. ,"C., Valley !:.'t,eam, NY 11582. 516-5GHlOOO .. ,. /1·1253.2344-2345 
t Pico Electronics, Inc .• MI. Vernon, NY 10552. !l14-009 .. 55'4;800-~3i-1064 

.. , .• , ..•... , ................. , •... '" . ,,, ..... , ..• " •.• ' ... ,." .... '" ,. ,,'1278 
t Power Magna-Tech Co'poral;M, Perth Am",,,y, NJ 011861. 20H,26-4700 , .•.• , 

... ·:2419 
§t RCD Compo .. ents, IllC •• Manchester. NH 03103, 6113-661:;,,(1054 ...•... ,... A-2043 

Reneo Electronics, I .. c., Deoor Pk .. IIIV '117:19. 51(;-5116-5500;1-8QO-6oI5-5828 
... , ........... _,.,''' .................. ,'" ... , ..... ,....... A·i293-1297.2436 

t Tamura Corporation of Amaric". C""""" CA !Y1l146-3S·W. 213-53&,·1'100 .. , •.• 
002019 

t Torolel Prods. !nc •• GramM"",. MO 6ti!l:lll-:I1!l9, 8'16-161-6314 , .... ,...... A'1303 
t Atlas Engineering Corp., Dorchester, MA 02121 ......................... 617-445-7100 
t Automatic Coil Corp., Sub. Designatronics, 11'1<::', Mia;n;, Fl33147 ........ 305-696-6660 

§t Aydin Radar & EW Division. Div, of t\yai" Corporation, San Jose, GA 95119-1371 
.. .. .. .. . .. .. . .. . .. .. .. .. .. .. .. .. . .. . .. .. .. 408-629-1100 

Berkshire Transformer Corp, Kent, CT OOT5i' ........... 203-927-3541 
t Bicron Electronics, Canaan. CT 0601 B ....... ................ 203-824-5125 

§tCapcon, Inc, New York, NY 10001 ....... ....................... 212-243-6275 
t Del Eletms. Corp" Mt Vernon. NY 10550 ............................... 914-699-2000 

!it Delevan Div., American Precision Inds. Inc., E. Aurora. NY 14052 716-652-3600 
t Elnetic Electronics, Inc, Los Angeles, CA 90009-8232........ 213-515-1546 

§'tJelfers Eleclronics,Nogales, AZ. 85621 ....................... 602-287-5851 
t Magnecomp. Inc, Pickens, SC 29671 ......................... 803-878-4700 
t Magnetic Component Engineering, Inc., Culver City, CA 90230 213-398-4761 
tMagneticolnc" Holtsville, NY 11742............ 516-654-1166 
t NWL Transtormers. Bordentown, NJ 08505 ..... ,....................... 609-298-7300 

OPT Industries Inc., Phillipsburg, NJ 08865 .............. , .............. 201-454-2600 
t Perkin-Elmer Corp, Eletm. Prods. Dept, Norwalk, CT 06859-0132 ....... 203-762-4786 
t PTC Transformers, Bordentown, NJ 08505 .............................. 609-298-8200 
tTrans American Transformer. E. Setauket, NY 11733 ................... 516-928-0762 

§t Unrted Transformer Co.:Div. of Opt Industries Inc .• Phillipsburg, NJ 08865 

t Wec Electronic Corporation, Visalia, CA 93291 .... . ........... . 
t Wirebenders, Inc" Phoenix, AZ. 85021 ....... .. ...... " ...... .. 

Choppers-Also See l-ight Choppel's-4050 - See Vol. D 

Choppers (Mll)-2440 

201-454-2600 
209-739-1077 
602-861-1856 

tBalzersOptical Corporation, Marlboro, MA 01752 .................. . 
t Duplicon, Inc, S. Boston. MA 02127 ............................... .. 

... 617-481-9860 
617-269-5484 
818-993-8257 t Solid State Electronics Corp., Northridge, CA 91324 ..... , ............ . 

Circuit Analyzers - See Testers, Signal Tracing (Vol. D) 

Circuit Board Holders, Jig Type - See Holders, Circuit Board (Vol. D) 

Circuit Breakers-4300 
t Airpax Co .• Cambridge Division. cambridge, MD 21613, 301-228-4600 •• , 8'1352 
§ Carlingswitch, Inc" Plainville. CT 06062-1156,203-793-9281 •••..•. S.1359-1361 
§ Curtis Industries. Milwaukee, WI 53218-0699. 414-535-1500 ........ Aol646-1647 
t E-T-A Circuit Sreakers. Chicago, Il60648. 312-647-8303 •.. .. ..•.• 8'1363·1366 

§t Heinemann Electric Co., lawrenceVille, NJ 08648-0800, 609-882-4800 
.,., •.•.•...• , ... ,.,' ....... _ ............... ,............... S·1370-1373 

§t Mechanical Products Inc •• Jackson. MI 49204. 511-782-0391 .•.••.•.•••• S·1401 
§t Potter & Srumfield. A Siemens Co., Princeton, IN 47611-0001, 812-386-1000 

............•.••.• , ........ " •..••.• , •.• ,., .. ,.,.,.,., .• , •. , ••• , •. S·1406 
Raychem Corp,. Eletrn .. Grp .• Menlo Park. CA 94025.415-361-3860 .• ,.. 8'1401 

t Ross Engineering Corp., Campbell. CA 95008, 408-3n-4621 "......... Bo1615 
§ Schurter, Inc., Petaluma, CAo 94952. 707-n8-5311 .,,,'., .... '" .• ,..... 8·1408 
§ Attech Corp., Somerville, I'jJ 08876 ..................................... 201-359-4454 
§Amerace Corporation, Hackettslown, NJ 07840 ........ 201-852-1122 

Aroma! Corp., New Providence, NJ 07974 .............. 20t-464-3550 
Auga! Aleoswitch, Augat Inc., N. Andover, MA 01845 508-685-4371 

§Cole Hersee Co., Boston, MA 02127-2467 . 617-268-2100 
t Crouze! Controls, Inc., Schaumburg, Il60173-5419 .... 312-843-2200 
§ Eaton Corp.!Cutier-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 

WI 53216 . 414-449-7487 
§ FIG Corp., Rockville, MD 20852 ................ 301-881-8124;800-638-6594 

Fuses Unlimited, DEI., Chatsworth, CA 91311 818-882-1515 
§ GC .. Thorsen, Rockford, Il 61105-1209 ......... 815-968-9661 
§ !DEC Corporation, Sunnyvale, CA 94089-2211 ....... ............... 408-747-0550 
§ Inmark Corp., Norwalk, CT 06854 ....... ............. ............... 203-966-8474 

International Mircoelectronics, Arlington, TX 76003 ..................... 817-561-2244 
§ Klockner Moeller, Natick, MA 01760 .................................. 508-655-1910 
§ littelluse, Inc., SUb. of Tracor, Inc.. Des Plaines, IL 60016 312-824-1188 

Mouser Electronics, Mansfield, TX 76063 ............. 800-346-6873 
Nedco Electronics. Inc., Morton Grove, IL 60053 ........ 312-967-0500 
Pyl&-National Division, BRlnlec Corp, Chicago, IL 60651 . . .. 312-342-6300 

§Relay Specia~ies. Oakland, NJ 07436 ...... 201-337-1000 
§ Reliance Electric Co., Marketing Info Center, Cleveland, OH 44199 ...... 800-245-4501 

Semor Inds., Inc., Wood Dale, IL 60191 .......... 312 .. 3S(}'1600 
§Shokai Far Eas~ Ltd., Hartsdale, NY 10530 914-881-0700 
§ Sl Waber, Inc., Mt. Laurel, NJ 08054 ... 609-866-8888;600-257-8354 
§ Spemco Switches, St Clair Shores, MI 48080 .. . . . . . . . . . . . . . . 8Q0-482-282B 
§ Squam D Co .. Pala!ine, IL 60067 . 312·397-2600 

Sylvania GTE Control Devices, Standish, ME 04084 207-642-4535 
§ Teledyne Solid State, A Div. of T eladyne Relays, Hawthorne, CA 90250 

§ Texas Instruments, Connector System, Attleboro, MA 02703 ........... . 

§ Texas Instrs., Matis. & Controls Grp., Attleboro, MA 02703 ............ . 
§ USD Products, Cooper Industries, Chicago, IL 60656 ................... . 
§ Weber, Inmark Corporation-!mporter, Norwalk, CT 06850 ............... . 

213-777-0077 
508-699-5269; 
508-699-3450 
617-699-3800 
312-867-4600 
203-866-8474 

Circuit Breakers, Boxes, Panel Boards, Enclosures (Mll)-
2440 

Airpax Co., Cambridge Ol,,;sion. Cambridge, MD 21613, 301-228-4600 ... , S·1352 
Heinemann Electric Co .• lawrenceville, NJ 08648-0800, 609-882-4900 

, •......•.. , .. , ......... , ..................... , •..... , •• ,.. S·1370,1372-1373 
§ Mechanical Producls Inc .• Jackson, M149204. 517-782-0391 •.. , .•• ,.... S-1401 
t Crouzet Conlrols, Inc, Schaumburg, IL 60t 73-5419 ............. 312-84-.'1-2200 
§ Fiskars Electronics Corporation, littleton, MA 01460 .................... 508-486-9551 

Circuit Testers - See Testers. Signal Tracing (Vol. D) 

Circuits, Hybrid, Custom-3130 - See Vol. A 

Circuits, Hybrid, Thick Film-:H30 - See Vol. A 

Circuits, Hybrid, Thick Film, Surface Mount-3130 - See Vol. A 

Circuits, Hybrid, Thin Film-3130 - See Vol. A 

Circuits, Hybrid, Thin Film, Surface Mount-3130 - See VOI_ A 

Circuits, Integrated- See Integrated Circuits (Specific T'fes) (Vol. A) 

Circuits, Printed Flexible-1700 - See VOI_ C 

Circuits., Printed, Multilayer-UOO - See Vol. C 

Circuits, Printed, Rigid, One & Two Sided-HOO - See 1101. C 

CirCUits, Printed (With Components) - See Cards, LinearFunction 
~~ . 

Circuits, Thick Film, Thin Film - See Circuits. Hybrid (Vol. A) 

Circulators, Ferrite-3450 - See Vol. A 

Clamps & Clips, Cable-Also See Wire & Cable Ties-2500 - See 
Vol_ C 

Clamps & Clips. Component-2500 - See Vol. C 

Clamps & Clips, Ground-2500 - See Vol. C 

Clamps, Synchro '" Servo-2500 - See Vol. C 

Clamps (Mil), Cable-2440 
§'t AII-Slales, 'nc., Chicago, IL 60640. 312-728-0525 •••• , •• _ ••• , ••••.•.•• , 

Amphenol Corporation, Corporate Headquarters, Wallingford. CT 06492, 
203-265-8910 ..... , ......... , •••• , ....... , .............. ,. _ .... .. 

§t Osburn Electronics & Cable Corp., Northvale, NJ 07647, 201-168-5400 •• 

C'1150 

C'1266 
Ce1848 
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Clamps (MIL), Cable-2440 (Cont'd) 
§t Pandult Corp., Tinley Park,lL 604n'{)981 , 800·777-3300 •••••••••• C·1908·1909 

t Amphenol RF Operations, Amphenol Corporation, Danbury, CT 06810 .. 203-743-9272 
§t Brim Electronics, Fair Lawn, NJ 07410 .................................. 201-796-2886 
§t Cinch Connector Division, Labinal Componants & Systems Inc, Elk Grove Village, IL 

60007 ................ ,............................................... 312-981-6000 
§Control Cable, Inc., BaHimore, MD 21207 ................................ 301-298-4411 

§t lieyco Molded Products, Inc., Kanilworth, NJ 07033 :..... 201-245-0033;B<JO.526-4182 
t Micro Plastics Inc., Flippin, A1'l72634 ................................... 501-453-2261 
tNylon Molding Corp, Monrovia, CA 91016 ..... "" ... ., ................ 818-358-2305 

§tTyton Corp., Milwaukee, WI 53223 .......................... c ............ 414-355-1130 

Cleaners, Magnetic Medium-loo0 - See Vol. C 

Cleaners, Ultrasonic-4l00 - See Vol. D 

Cleaners & Degreasers, Machine - See Machines, Cleaning & 
Degreasing (Vol. D) 

Cleaners & Solvents~1oo0 - See Val. C 

Clean Room Design & Construction-4100 - See Vol. D 

Clean Room Equipment & Supplies-2550 - See Vol. D 

Clips, Alligator-2l00 - See Vol. C 

Clips & Holders, Fuse-Also See Panels, Fuse-4300 
§t Atlee Inc., North Andover, MA 01845,508-681-1003 ••••••••••• B 0 1354, C·1732 

§ Bel Fuse, Jersey City, NJ 07302, 201-432'{)463 •••.••••.••••••••.•.••.• B.1357 
§t Bussmann:Cooper Industries, St. Louis, MO 63178, 314-394·2877 • • • • • • • C·1295 

Connector Corp., Chicago, IL 60646, 312·539-3108 ••.••••••••••.• C'1314-1315 
§ Dabum Electronics & Cable Corp., Northvale, NJ 07647, 201·768·5400 

•••.•••••••••••••••••••••••••••••••••••••••••••••••.•••••••• C·1848,1850 
§t FlC Corp., Rockville, MD 20852, 301-881-11124;800-838-6594 . • • • • . • . • • .• B·1367 

Globtek,lnc., N. Bergen, NJ 07047, 201-861'{)246 ••.••••.•.••••.•••••. C'136!1 
§t utteHuse, Inc., SUb. of Tracor, Inc., Des Plaines, IL 60016,312·824-1188 ••.•• 

B·I361 
Panel Components Corp., Santa Ross, CA 95406, 707-523'{)600 .••.•.•. C'1471 

§ Power Dynamics Inc., West Orange, NJ 07052, 201-736-5722 •••.••• ..•. A.1666 
§ Schurter, Inc., Petaluma, CA 94952, 707-n8·6311 .•.....•. ....... C'1521-1522 
t Shogyo International Corp., Great Neck, NY 11021, 516-466-0911 

....................................................... C·1525,1527,1920 
. §t Zierick Manufacturing Corp., Mt. Kisco, NY 10549, 914-666·2911;800-882·8020 

................................................................. C·1680 
Accurate Electronics, Elyria, OH 44036 ................................. 216-366-6330 

§AcmeModel Engineering Co., Ridgefield, NJ 07657 ..................... 201·943-7650 
Alden Products Co, Brockton, MA 02403 ............................... 508-583.{)160 
AMP, Harrisburg. PA 17105 ............................................. 717-S64.{)I00 
Augat, Inc, Interconnection Products Group, Attleboro, MA 02703 ....... 508-222-2202 
AugatlRDI, Carol Stream, IL 60188 ......................... 312-682-4100 
Autoswage Products, Shenon, CT 06484 ............................... 203-929-1401 

§t Beswick:Cooper UK Ltd, Frome, UNITED KINGDOM BAIl 1 PP . . . . . . . .. (0373) 64311 
§ Cole Hersee Co .• Boston, MA 02127-2467 .............................. 617-268-2100 
§Componants Corp., Denville, NJ 07634 ................................. 201-627-0290 
§Concord Electronics Corporation, New Yorl<, NY 10012 ............... 1-212-777-6571 

Doran Manufacturing Co., Cincinnati. OH 45225 ......................... 513-681-5424 
ebm Industries, Inc., Farmington. CT 06032 ............................. 203-674-1515 
EG & G Birtcher. EG & G, Inc., EI Monte, CA 91734-1268 ............... 818·442-2572 

§tElectronic Essentials, Woodside, NY 113n ............................. 718-898-8300 
§tErcona, Patchogue, NY 11772 .......................................... 516-758-0700 

§ FEME Electronics, Inc., Plymouth Meeting, PA 19462 . . . . . .. . . . . .. . . .. . .. 215-941-0366 
§ Ferraz CorporatiOn, Parsippany, NJ 07054 ...•........... 201-428·8400;B<JO.526-9067 
tFuses Unlimited, DEI., Chatsworth, CA 91311 .......................... 818-882-1515 
§ GO-Thorsen, Rockford, IL 61105-1209 .......................... , . .. .... 815-966-9561 
§Gould Shawmut Newburyport, MA 01950 ........................ 508-462-6662/3131 
§ Heyco Molded Products, Inc., Kenilworth, NJ 07033 ...... 201-245-0033;800-526-4182 
§ Ideallnclustries, Sycamore, IL 60178 .................................... 815-B95-5181 

Intemational Mircoelectronics, Arlington, TX 76003 ...................... 817-561-2244 
Kaut & Bux Manufacturing Co, Mundelein. IL 60060 .................... 312-949-850S 

§t Keystone Electronics Corp., Astoria, NY 11105-2017 .................... 718·956-8900 
§ Marathon Special Prods., Bowling Green. OH 43402 ................•... 419-352-6441 

Miniature Metal Forming Div., Torrance, CA 90509 ...................... 213-370-3679 
Mouser Electronics, Mansfield, TX 76063 ............................... 800-346-8873 

§ National Tel-Tronics, MeadVille, PA 16335 .............................. 814-724-6440 
§ Philmore Manulacturing, Rockford, IL 61125-1386 ...................... 815-229-7773 
§ Richco Plastic Co, Chicago, IL 60680 . . .. . .. .. . . .. . . .. . .. . . . . . . . . . . .. . .. 312-539-4060 
§San-O Industrial Corp, Bohemia, NY 11716 ...................... , ...... 516-567-5556 

Schaffner EMC,lnc., Instr. Div, Union, NJ 07083 ......... 201·851-0644;800-367-5566 
Seastrom Manufacturing Co, Inc., Glendale, CA 91201 .................. 213·245-9121 

§Shokai Far East, Ltd, Hartsdaie, NY 10530 ............................. 914-681-0700 
SMK Electronics Corporation, U.SA, Placentia, CA 92670 ............... 714·996-0960 

tTech-Etch, Inc., Plymouth, MA 02360 ................................... 508-747-0300 
§ USD Products, Cooper Industries, Chicago, IL 60656 ................... , 312-867-4600 
§ Weidmuller. Inc., Richmond, VA 23236 .................................. 804-794-2877 

Clips, Battery-2100 - See Vol. C 

Clips, Board, Harness-HOO - See Vol. C 

Clips, Breadboard·4200 - See Vol. C 

Clips, Fahnestock·2100 - See Vol. C 

Clips, LED - See Retainers, Transistor & Diode (Vol. C) 

Clips, Logic Test-2900 - See Vol. D 

Clips, Test-2100 - See Val. C 

PRODUCT INDEX & DIRECTORY 

Clips, Transistor & Diode - See Retainers, Transistor & Diode (Vol. C) 

Clips (MIL), Electrical-2440 
Atlee Inc., North Andover, MA 01645,508·681-1003".......... B·1354, C'1732 

§ Bussmann:Cooper Industries, St. Louis, MO 63178, 314-394-2877 ;...... C.1295 
EG & G Birtcher, EG & G, Inc., EI Monte, CA 91734-1268, 818-442·2572 •••••• 

C·1024 
§t FlC Corp., Rockville, MD 20852, 301-881-8124;800-638·6594 • • • • • • • • • • •• B·1367 

t Mueller Elec. Co., Cleveland, OH 44114, 216-n1-5225 •..•.•.•.•••••••• C.1456 
Autosplice, Inc .• Woodside, NY 11377 ...... .. .. .. .. .. .. .. .. .. .. .. .. .. ... 716-429-0500 
Concord Electronics Corporation, New Yorl<, NY 10012 ............... 1-212-n7-6571 

t Jettron Products Inc., E. Hanover, NJ 07936 ............................ 201-887-0571 

Clocks, Time Keeping - Also See Oscillators, Clock-2200 - See 
Vol. D 

Clocks & Controllers, Thermal-2200 - See Vol. D 

Clutches, Friction-3500 
Jan Hardware Mig. Co., Long Island City, NY 11101, 718-361.{)800 •••••• C·1686 
Motor Technology, Inc., Dayton, OH 45429, 513·294-1041 .••••••••••••• B.1285 
SAIA Inc., Elkhart, IN 46515·3030, 219-262-4418 ••• ,................... B.13OO 

§tBerg, W. M., Inc., East Rockaway, NY 11518 ........... ; ................ 516-599-5010 
Dial Products Co, Bayonne, NJ 07002 ........................ c._ ....... 201·HE7-0720 

§t Facet Enterprises, Inc, Elmira, NY 14902 .......•............•..•....... 607-737-8011 
tGlobe Motors, Dayton, OH 45404 ....................................... 513-228-3171 

Micro Mo Electronics, Inc, Sl Petersburg. FL 33701 .............•...... 813-822-2529 
t Perfect Gear & Instrument Designatronics, Inc., New Hyde Park, NY 11040 

.. . . . . .. . . . .. . . . . . .. . . .. . .. .. . . . . .. .. . .. .. .. .. . .. . .. .. .. . .. . .. . .. . . . ... 516-328-3300 
t Precision Mechanisms, Westbury, NY 11590 . . . . . . . . . . . . . . . . . . . . . . . . . . .• 516-ED3-5955 
tSterling Instruments, New Hyde Pk., NY 11040 ......................... 516-328-3300 
tTechno, A DSG Company, New Hyde Park, NY 11040 .................. 516-326-3970 
§Vemaline Prods. Div, Warwick, RI 02887 ................................ 401-738-7600 
tVemftech:Vernitron Corp., Deer PI<., NY 11729 .......................... 516-586-5100 

Clutches, Magnetic-3500 
Motor Technology, Inc., Dayton, OH 45429, 513-294-1041 •••••.••••••.• B·1285 
Regdon Solenoid,lnc., Westmonl, Il60559, 312·789'{)600 ••••••.•••••• B.1670 

t Stock Drive Products, Div. of Deslgnalronies, Inc., New Hyde Pit., NY 11040, 
516-328'{)200;328-33OO ........................................... B·1305 

tVernitech:Vernilron Corp., Deer PI<., NY 11729, 516-686-5100 ••••• 6·1037,1316 
Vernitron Controls, Vernltron Corporation, San Diego, CA 92073, 619-428-5681 

........................................... , ..................... B·1313 
§ B & B Molor & Control Corp, B & B Long Island City, Burlington, CT 06013 

.. .. . .. . .. . . .. . . .. . . . .. . . . . . . . .. . . . . . . . . . . . .. . . .. . .. . . .. 203-873-7151 ;800-638-7808 
Dial Products Co, Bayonne, NJ 07002 .. .... .. .. .. ... .. .. .... .. ... .. . ... 201-HE7-0720 

§t Facet Enterprises, Inc., Elmira, NY 14902 .......................•...... .607-737-8011 
t Machine Components Corp., Plainview, NY 11 B03 .................•.... 516-694-7222 

§t Motion Control Group, American Precision Industries, Oceanside, CA 92054 
.................................. " ................................... 619-439-7500 

t Perfect Gear & Instrumant Designatronics, Inc., New Hyde Park, NY 11040 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . • . . • . . . . . . . . . • . . . 516-328-3300 

PIC Design, Remington Technologies. Inc, MiddlebUry, CT 06762 ...•... 203-758-8272 
t Sterling Instrumants, New Hyde PI<., NY 11040 ......................... 516-328-3300 
tTechno, A DSG Company, New Hydo Park, NY 11040 .................. 516-328-3970 

Clutches, Positive-3500 
Molor Technology, Inc., Dayton, OH 45429, 513·294-1041 ••••••.•• ".... B.I285 
Adams Rite Products, Inc., Glendale, CA 91204 ..... : ................... 818-241-5121 

§t Berg, W. M., Inc., East Rockaway. NY 11518 ............................ 516-599-5010 
§t Facet Enterprises, Inc., Elmira, NY 14902 ............................... 607-737-8011 
§t Machine Components Corp., Plainview, NY 11803 ..•............•..•... 516-694-7222 

Micro Mo ElectroniCs, Inc., St Petersburg. FL 33701 .................... 813-822-2529 
t Perfect Gear & Instrument Designalronics, Inc, New Hyde Park, NY 11040 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 516-328-3300 
tVernftech:Vemitron Corp., DesrPk., NY 11729 ........................... 518-566-5100 

Coating Services - See Services, Coating (Vol. Dj 

Coatings, Antistatic-1oo0 - See Val. C 

Coatings, Compounds, Lubricants, etc" Heat Conductive·1oo0 -
See Vol. C 

Coatings, Conductive, Electric-1600 - See Vol. C 

Coatings, Corrosion Resistant-1oo0 - See Vol. C 

Coatings, Electromagnetic Wave Absorbing-1oo0 - See Val. C 

Coatings, Fungicidal·loo0 - See Vol. C 

Coatings, High Temperature, Ceramic, Plasma Spray - See 
Services, Coating (Vol. D) 

Coatings, Insulating-3100 - See Vol. C 

Coatings, Moisture Repellant & Waterproofing-1oo0 - See Vol. C 

Coatings, Protective-1oo0 - See Vol. C 

Code Actuated Switches - See Switches, Data (Vol. D) 

Code & Tab Markers - See Wire Markers (All Types) (Vol. C) 

Coded Discs, Optical - See Encoders, Shaft Angle, Optical (Vol. B) 

Coder/Decoders - See Converters (Vol. D) 

§-Product sold through distributors t-Product meets MIL specs EEM 1989 
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Coders, AF-1300 - See Vol. D 

Coders, Telephone, Dial-1900 - See Vol. D 

Coders, Transponder-3400 - See Vol. D 

Coil Assemblies & Forms-Also See Bobbins, Winding, Coil & 
Transformer-1800 - See Vol. A 

Coil/lens Aligners, Micropositioner-1800 - See Vol. A 

Coil Standards .- See Standards, Inductance (Vol. 0) 

Coil-Winding Equipment - See Machines, Coil Winding (Vol. 0) 

Coils, AF-1800 - See Vol. A 

Coils, Antenna (Incl. loading Type)-1800 - See Vol. A 

Coiis, Broadcast-1800 - See Vot. A 

Coils, Chip-1800 - See Vol. A 

Coils, Degaussing-1800 - See Vol. A 

Coils, Field-1800 - Seeyol. A 

Coils, Focusing-1800 - See Vol. A 

Coils, Foil Wound-1800 - See Vol. A 

Coils, Helmholtz-1800 _. See Vol. A 

Coils, High Q, low Frequency-1800 - See Vol. A 

Coils, Hum Eliminating - See Hum Eliminators (Vol. A) 

Coils, Hybrid 8. RepeateFlllOO - See Vof. A 

Coils, IF-1800 - See 1101. A 

Coiis, Met.allized Ceramit~-1S01l - See Vol. A 

Coils, Metallized Glass-1800 - See Vol. A 

Coils, Molded-1800 -- See Vol. A 

Coils, pi Winding-1800 - See Vol. A 

Coils, Relay-i800 - See Vol. A 

Coils, RF-1800 - See Vol. A 

Coils, Saturable Reactor-1800 - See Vol. A 

Coils, Shielded-1800 .- See Vol. A 

Coils, Solenoid-1800 - See Vol. A 

Coils, Switchil'lg, Power-180l> - See Vol. A 

Coils, Telephone-11l00 - See Vol. A 

Coils, Telephone Pickup (Recording) - See Pickups, Telephone 
(Vol. D) 

Coils, Tomidai-1S00 - See Vol. A 

Coils, Transducer-laOO - See '101. A 

Coils, Transformer-1800 -- See Vol. A 

Coils, TV (Ali Types)-1800 - See Vol. A 

Coils, Variable-1800 - See Vol. A 

Coils, Vidicon Alignment-1800 - See Vol. A 

Coil Sets, Magnetic Test-1800 - See Vol. A 

Coils (Mil), Non-RF-2440 
§ Daie ElectroniCS, Inc., Yankton DiY., Yankton, SO 57078-0180, 605-665-9301 

............................................................ A'1234,1238 
EWC, Inc., Kenilworth, IIIJ 07033, 201-245-3200;800-526-4048 •••••••••• A'1247 

·§t Microlran Co. Inc., Valley Stream, lilY 11582, 516-561-6060 
................ .................................. A'1253,2344-2345,2352 

Nylronics Components Grp., Inc., Darlington, SC 29532, 803·393-5421 
...................................... Ao1254,1261-1262,1269,1275,80 1024 

1" Pico Electronics, Inc., l1'li. Vernon, NY 10552, 914-699-5514;800-431-1064 
................................................................. Ao1278 

t Pi"onics, Tyngsbo,o, lilA 01879, 506-649-7501 •••.••••••.•••••.••••••• Ao1286 
t Power llllagne-Tecil Corporation, Perth Amboy, NJ 06961,201-826-4700 •••••. 

Ao2419 
§t RCD Components, Inc., Manchester, NH 03103, 603-669-0054 •.•.•.•••. Ao2043 

t Standex Electronics, Standex International, Cincinnati, DH 45209, 513-871-3777 
................................................................. A·1298 

tTamura Corporation of America, Carson, CA 90746-3518, 213-638-1790 
.................................................... Ao1673,2469, 002079 

IDS, Tang Ind., Elk Grove Village, IL 80007, 1-800-323-6648;312-806-7240 
................................................................. Ao1292 

t Toratel Prods. Inc., Grandview, MO 64030-3199, 816-761-6314 
....................................................... Ao 1303,1306-1307 

t Automalic Coil Corp., Sub. Designatronics, Inc., Miami, FL 33147 .......• 305-696-6660 
t Del Elctrns. Corp., Mt Vernon, NY 10550 ..................... 914·699-2000 

Gowanda Electronics Corp. Gowanda, NY 14070........ 71&532-2234 
Hisonic, Inc., Olathe, KS 66061 ........ 913-782·0012 

t Magnecomp, Inc., Pickens, SC 29671 ..................... 803-878-4700 
t Magnetic Component Engineering. Inc. Culver City, CA 90230 .......... 213·398-4761 

Magnetico Inc., Holtsville, NY 11742 ............................... 51&654-1166 
Neshaminy Transformer, Neshaminy Electronics Corp., Furlong. PA 18925 

..................................... 215-794-7411 
tNorth Hills Electronics. Glen Cove, NY 11542........ 516--671-5700 
t NWl Transformers, Bordentown. NJ 08505 ............. 609-298-7300 

OPT Industries Inc. Phillipsburg, NJ 08865 ............... 201-454-2600 
t Perkin-Elmer Corp., Elctrn. Prods. Dept, Norwalk, CT 06859-0132 . 203-762--4786 
t Raytheon Co. Microwave & Power Tube Div. Wattham. MA 02154 617-899-8400 

Renco Electronics, Inc., Deer PI<., NY 11729 ........ 51&586-5566;1·800--845-5828 
t Sigma Electronics Inc., Hounton, TX 77099 .,........ . . . .. 713-933·4700 
tTrans American Transformer, E. Setauke~ NY 11733 .. 51&928-0762 

§t United Transformer Co.:Div. of Opt Industries Inc. Phillipsburg. NJ 08B65 

Vanguard Electronics Co .• Gardena, CA 90248 .......... . 
Vara Electron Devices:An lmo Inds. Co., Garland, TX 75046 ....... . 

t Wirebenders, Inc .• Phoenix, AZ 85021 ........ . 
§ Zambra Co., Inc., Mountain View, CA 84043 ...... "' . .. .. . ............. . 

Coils (MIL), RF-2440 

20'1-454'2600 
213-323-4100 
214·487·4129 
602·861-1856 
415-968-9176 

Amecon, Inc., Analleim, CA 92805, 714-634-2220;800-392-2292 •.•.••. .. A':1239 
§t Belllnds., J. W. Miller Div., Gard",na, CA 90241-105.'~, 213-537-5200 

........... ......................... ............... .•.•...•• 11.-1202-1204 
Caddell Coil Corp., pounney, VT 05764, 802-281-4055 ., •.•••..•....•. ,. 11.'1224 

§t Dale ElectroniCS, Inc., Yankton Diy .• Yankton, SO 51078-0180, 605-665·9301 
........................... ....................... jI.·1233-1234.123C .. 1239 

EWC, Inc., Kenilworth, NJ 07033, 201-245-3200;000-526-4048 •..... ',... A'1247 
Gowanda Electron;cs Co,,,., Gowanda, ~JY 14010, 716-532-2234 .... ".... A·'1:151 

t Hisonic, Inc., Olathe, 1(5 fl6IJ61 , 913-182-0012 .. c • • • • • .. • • • • • •• • ..... ". A"23G1 
§ lIIytronics Components Gl'p., 'nc., Darlington, SC 29532, Q03-393-5421 

.................................. , .............. ,". 11,'1254-1272.8·'1024 
Oxley. Inc., Branford, CT 06405, 203-488-1033 ........... S-1025 

t Pico Electronics,lnc., MI. Vernon, NY 10552, 914-699-5514;800·431·1~1l4 
...................................................... , . . . . . . .. .. A·1278 

t Piconics, Tyngsboro, MA 01879,508-649-7501 .••••••.••• , •.•• ,....... "'°1286 
§t RCD Components, Inc., Manchester, NH 03103, 603-669-0054 ..•••...•. A-:W43 

t Standex Electronics, Standex International, CinCinnati, OH 45209, 513-871-3777 
................................................................. "·1298 

TDS, Tang Ind., Elk Grove Village, IL 60007, 1-800-323-6648;312-806-7240 
....................... , ..................................... , •..• j\,'1292 

§tToko America, Inc., l1'li. Prospect" IL 80056,312-297-0070 .....•.•.•.•. Ao1276 
tTorotel Prods. Inc., Grandview, PlIO 64030-3199. 816-761-6314 

......................................... , ..•..•.•.• A0 1303-1307,1309·1313 
t Associated Spring, Bames Grp., Bristol, CT 06010 203-583-1331 
§ Atlantic Magnetics, Inc., Pompano Beach, FL 33069 . . . . . . 305-979--7920 
t Automatic Coil Corp., Sub. Designatronics, Inc., Miami, FL 33147 305··696--6660 

Bey Electric, Inc .. Uncoln Park, NJ 07035 ......... , ........... "...... 201-694-5000 
§t Delevan Div .• American Precision Inds. Inc., E. Aurora, NY 14052 . 71 &·652-3600 

EI & S Corporation, Stoneham, MA 02180 .... "...... 617-438-5:100 
t Electro Assemblies Corp .. Northbrook, IL 60062 . . . . .. . . . . . . . . . . . . . . . . . .. 312-498-6520 

FiJ-Coil Company, Inc., Garden City. NY 11530. 51&·228-9445 
Lenox-Fugle Electronics, S. Plainfield, NJ 07080 ........................ 201-75&"1164 

tMagnelic Component Engineering, Inc., Culver City, CA 90230 ......... 213-398-4761 
tMagnetico Inc., Hansville, NY 11742 ................................... 51&654-1166 
t North Hills Electronics, Gler. Cove, NY 11542 ......................... 51f,.671·57oo 

OPT Industries Inc., Phillipsburg. NJ 08865 ........................... 201-454-2600 
SFE Technologies, San Fernando. CA 91340 ......................... ' 818-365·9411 

tShogyo International Corp., Great Neck. NY 11021 ..................... 51&466-0911 
Stanford Applied Engrg. Inc.. Santa Clara, CA 95054 ............... ',. 408-988-0700 

tTrans American Transformer, E Setauke~ NY 11733 .... 51&928-·0762 
§t United Transformer Co.:Div. of Opt Industries Inc. Phillipsburg, NJ 08865 

Vanguard Electronics Co., Gardena, CA 90248 ............... , ..... c 

§t West-Cap Arizona, Sub. of SFE Technologies, Tucson. AZ 85706 ...... . 
tWirebenders, Inc., Phoenix, AZ 85021 ................................. .. 

201'454-2600 
213-323--4100 
602-294·2646 
602-861-1856 

Cold-Cathode Readout Tubes - See Tubes, Readout (Vol. A) 

Cold Plates - See Thermal Platforms (Vol. OJ 

Collection Systems (Mll)-2440 
Aceu Data, Inc. Provo, UT 64606 ..................................... . 

t Digital Radio Corp. Redondo Beach, CA 90277 ....................... .. 
t E-Systems, Greenville Div., Greenville, TX 75401 ......•................ 

GTE Government Systems Corp., Mountain View, CA 94039 ..... 

Collimators-2900 - See Vol. D 

801·377-9156 
213-316-4114 
214-455-3450 
415-966-2000 

Combinsrs, Microwave - See Couplers, Microwave (Vol. A) 

Communications Intelligence (Comint) Systems (Mll)-244Cl 
Adams-Russell, Inc., Hunt Valley, MD 21030 ............................ 301-771-0077 

t Analog Equipment Corporal!on, Palm Belt Gardens. FL 33418 .•........ 407'622-3715 
t CalWornia Microwave, Sunnyvale, CA 94086 ....•........•.............. 408-732-4000 
t Condor Systems. Inc. San Jose, CA 95124 .............................. 408-371-9580 
t Digital Radio Corp., Redondo Beach, CA 90277 ......................... 213-316-4114 
t Electrospace Systems, Inc. Richardson, TX 75083-1359 .......... 214-470-2106/2107 
t E-Systems, Greenville Div., Greenville, TX 7540t .... . • . . . . . . . . . . . . . . . .. 214-455-3450 
t E-Systems, Melpar Div. Falls Church, VA 22046 ........................ 703-560-5000 

GTE Government Systems Corp., Mountain View, CA 94039 ... 415-966-2000 

EEM 1989 §-Product sold through distributors t-Product meets MIL specs 



Communications Intelligence Systems-2440(Cont'd) PRODUCT INDEX & DIRECTORY 
Hadron, Inc., Fairfax, VA 22030 ......................................... 703-359-6100 

t LNR Communications, Inc., Hauppauge, NY 11788 . . . . . . . . . . . . . . . . . . . . . . 516-273-7111 
t Lockheed Electronics Co., Inc, Lockheed COrporation, Plainfield, NJ 07061 

.....•................•..........................................••.... 201-757-1600 

~~:~a.:~~~~~.:::::::::::::::::::::::::::::::::::::::: 
t Microwave Systems Inc., Syracuse, NY 13211-2100 .•......•....•...•.. 

New Wave Instruments, Provo, UT 84604 ............................. .. 
t Walkins.Johnson Co, Palo AHo, CA 94304 ...................... , ..... .. 

814-466-6275 
703-96().1 000 
315-437-9951 
801-373-4909 
415-493-4141 

Communications Systems, FM-1900 - See Vol- D 

Communications Systems, Laser-1900 - See Vol. /) 

Communication Systems, Megalinks-1900 - See Vol. D 

Communication Systems, Megaplex-1900 - See Vol. D 

Communications Systems, Microwave-3400 - See Vol. D 

Communications Systems, Multiplex-1900 - See Vol. D 

Communications Systems, Telemetering-1900 - See Vol. D 

Communications Systems, Telephone-1900 - See Vol. D 

Commutators-3500 
MFM Technology, Inc., Affiliate 01 Unitrode Corp., Ronkonkoma, NY 11779, 

516-467-5151 .................................................... B.1279 
Servo-Tek Products Co., Hawthorne, NJ 07506, 201-427-3100 •••••••••• B.1302 
Airflyle Elctms. Co, Bayonne, NJ 07002" .. , .. , ............... ,., ....... 201-436-2230 

tAydin Vector Div. Aydin Corp, Newtown, PA 18940-0328 ............... 215-966-4271 
tDanmar Inds., Chatsworth. CA 91311 , .. , ... ,." ................. , 816-882-7979/5280 

Kaut & Bux Manufacturing Co, Mundelein. IL 60060 ",., .. , •. ,., .. ,.,.. 312-949-8505 
PDWR-UPS Corp, Shirley, NY 11967 ,.",."., ..... ,. 516-345-57oo;I-8QO-333-POWR 

§ Reliance Electric Co., Marketing Info Center, Cleveland, OH 44199 .,.,.. 800-245-4501 
Serial Lab Prods., Inc., Marlboro, MA 01752 ............................. 617-481-1684 
Tech Laboratories Inc., Palisades Pk., NJ 07650 .. ,.,.,., .. ,." ... , .. ,., 201-944-2221 

Comparators, Analog - See Comparators, Voltage (Vol. OJ 
Comparators, Attenuation-3400 - See Vol. D 

Comparators, Capacitance - See Bridges, Capacitance (Vol. Dj 

Comparators, Digital-2900 - See Vol. D 

Comparators, Dimension Calibrators-4100 - See Vol. D 

Comparators, Frequency-2900 - See Vol. D 

Comparators, Impedance - See Bridges, Impedance (Vol. D) 

Comparators, Inductance - See Bridges, Inductance (Vol. D) 

Comparators, Optical-2900 - See Vol .. D 

Comparators, Phase-2900 - See Vol. D 

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

Comparators, Voltage-2900 - See Vol. D 

Component Handling Equipment, Surface Mount-4100 - See Vol. D 

Compounds, Encapsulating. Molding, Potting-Also See Plastic Raw 
Materials-1600 - See Vol. C 

Compounds, Insulating-3100 - See Vol. C 

Computer-Aided Design Services - See Computers, CAD, CAM, & 
CAD/CAM (Vol. D), Services, Computer-Aided Design (Vol. D) 

Computer Interfaces - See Interfaces, Computer 

Computer Logic Circuits - See Cards, Logic (Vol. D), Circuits, Hybrid 
(Vol. A), Integrated Circuits (Vol. A), Modules, Logic (Vol. A) 

Computer Systems, Ruggedized-2000 - See Vol. D 

Computer Tape Recorders - See Record~rs, Computer Data (Vol. D) 

Computer Type Indicators - See Displays, Indicator Lights (Vol. B) 

Computers, Analog-2025 - See Vol. D 

Computers, CAD, CAM, & CAD/CAM-2025 - See Vol. D 

Computers, Digital, Micro-2025 - See Vol. D 

Computers, Digital, Mini-2025 - See Vol. D 

Computers, Hybrid,Analog/Digital-2025 - See Vo/.D 

Computers, Mainframe-2025 - See Vol. D 

Computers, Micro-2025 - See Vol. D 

Computers, Micro, Ruggedized, for Industrial Applications-2000 -
See Vol. D 

Computers, Mini, High End-2025 - See Vol. D 

Computers, Mini, Low End-2025 - See Vol. D 

Computers, Mini, Midrange-2025 - See Vol. D 

Computers, Personal-2025 - See Vol. D 

Computers, Small Business-2025 - See Vol. D 

Computer Sets (MIL), Digital Data-2440 
tACS Communications Systems, Herndon, VA 22070 .,.................. 703-471-0892 

Aeroflex Laboratories Inc, ARX, Inc., Plainview, NY 11803 ...• , ...... ,.. 516-694-6700 
Computer Doctors, College Park, MD 20740 ... , .•. ,., 1-8QO-RAM-STAR;301-474-3095 
Dianechart Inc., Rockaway, NJ 07866 ..................... , • , , .......... , 201-625-2299 

§t LSI Logic Corp., Milpitas, CA 95035 ,." ...•. ,.,......................... 408-433-8000 
t Plessey Electronic Systems Corp, Wayne, NJ 07470 ..•. , •. ,.,......... 201-633-6000 
t Triloby1e Computer Corporation, San Leandro, CA 94577 ....•.... ,..... 415-S95-11oo 

Computer Systems (MIL)-2440 
§ Air Land Systems Corporation, Fairfax, VA 22031 .,..................... 703-573-1100 
t Aydin Corp" Horsham, PA 19044 ....................................... 215-657-7510 
t Coder Technology, Inc., Longmont CO 80601 ...• " .. , ......• "........ 303-776-0472 

§tCompucarl, Versa Tec, Tampa, FL 33606 ... , ..... " ..... 800-237-9024;813-251-2431 
Continental Resources, Computer & Peripherals Div. Bedford, MA 01730 

,. , ... ,., .... ,. ' ... , .... ' ... ,." •.... , .. ,. , ... , ..... " .. 617-275-0850;8Q0-937-4688 
Control Module, Enfield, CT 06062 . , ...•.... , ••. , . , ....•. , •• , .•.•.. ,. . .. 203-745-2433 

§ Cyber Sys., Inc, Anaheim, CA 92806 ., ...... , ... ,." .. , •. , •... " ... ,.... 714-722-2051 
Data Engineering, Inc. Margate, FL 33063 •. , ....•. ,." .. ,.............. 305-971-0400 

t Digital Radio Corp. Redondo Beach, CA 90277 ......................... 213-316-4114 
t DY-4 Systems Inc., Nepean, Ont, CANADA K2H 9J4 .. , ..... , .. ' ..... ,.. 613-596-9911 

§t Dynatech Computer Company, Mountain View. CA 94039-7400 .. .. .. .. • 415-964-7400 
Harris Corp, CompuJer Systems Div. Ft Lauderdale, FL 33309 .•.. , .. ,. 305-974-1700 

tlnnovatek Microsystems, Inc., Millertcn, NY 12546-9720 ., .. , ...... , .. ,. 914-373-9003 
Innovative Electronics, Inc, Dynatect; Corporation, Miramar, FL 33025 .. 305-432-0300 

t Matrox Electronic Systems, Lid., Dorval, au, CANADA H9P 2T 4 .••. , •. , .. 514-685-2630 
t Northem Precision Labs., Fairfield, NJ 07006 ....•. , .•.•. , ••... , .•..•. ,. 201-227-4800 
tOrM Instrument of Cal, Cypress, CA 90630 , ... ,." ........ , ......... ,. 714-527-0561 
tPlessey Electronic Systems Corp., Wayne, NJ 07470 ., ..... , ........ , .. 201-633-6000 

Serial Lab Prods., Inc., Marlboro, MA 01752 ............................. 617-481-1684 
§ Spectral Dynamics Division, Scientili~~AtlanIa, Inc., San Diego, CA 92123-0575 

,., ........•. , .... , .•.•. " ........ , .•..•. ,., .•. , .• , ...•. , .. , ...... , .. ,. 619-496-3400 
§SYMBICON, Amherst, NH 03031 .•... , .. , ... , ......•. , ..... , ..... ,' •. ,. 603-673-8898 
tTrilobyte Computer Corporation, San Leandro, CA 94577 ............. ,. 415-895-1100 

Zendex Corp., Dublin, CA 94568 ........................................ 415-828-3000 

Computing Equipment, Peripheral - See Converters, Digital To Paper 
Tape (Vol. D), Printers (Vol. D), Terminals, Data Display (Vol. D), etc. 

Concentrators, Communications-1900 - See Vol. D 

Conditioners, Power Line - See Regulators & Stabilizers, Voltage 
(Vol. D), Line Conditioners (Vol. D) 

Conductive Elastomers-4525 - See Vol. C 

Conductive FabriCS, Films & Tapes - See Fabrics, Conductive (Vol. C) 

Conductive Aoor Coatings & Cleaners-1600 - See Vol. C 

Conductive Plastic Materials & Parts-4525 - See Vol. C 

Conduit, Electrical-6000 - See Vol. C 

Connecting Blocks, Data-2100 - See Vol. C 

Connecting Blocks, Modular Telephones-2100 - See Vol. C 

Connector Adapters-2100 - See Vol. C 

Connector Backshells-2100 -See Vol. C 

Connector Blocks, Mother Board-2100 - See Vol. C 

Connector Boxes & Strips, Power Outlet-2500 - See Vol. C 

Connectors, AC Power-2100 - See Vol. C 

Connectors, Antenna - See Connectors, RF, Coaxial & Triaxial (Vol. C) 

Connectors, Audio-2100 - See Vol. C 

Connectors, Back Panel - See Connectors, Wirewrap (Z-3 Level) 
(Vol.C) 

Connectors, Battery-2100 - See Vol. C 

Connectors, Cable-2100 - See Vol. C 

Connectors, Circular, MS/ AN·2100 - See Vol. C 

Connectors, DIN-2100 - See Vol. C 

Connectors, D Subminiature-2100 - See Vol. C 

Connectors, Edgeboard ~ See Connectors, Printed Circuit, Card Edge 
(Vol. C) 

Connectors, Elastomeric-2100 - See Vol. C 

§-Product sold through distributors t-Product meets MIL specs EEM 1989 
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Connectors, Fiber Optic-2475 
!~ E G Corporation, Telefunken Semiconductors Div., Somerville, NJ 08876-1269, 

201-231-11300 ••••••••••••••••••••••••••.••••••••••••••••••••••.•. B·1127 
Air Electro Inc., Van Nuys, CA 91406, 213-813-6400;818-988-4400 •••••• C·1310 

'§ AMP, Harrisburg, PA 17105, 717-564-0100 ••••.••••••.•••••••••••••••. C·1157 
Amphenol Corporation, Corporate Headquarters, Wallingford, CT 06492, 

203-265-8910 •.••••.••••••••.•.••••.•••••.••••••••••.•••••••••.•• C.1267 
Component Mfg. Svc., Inc., W. Bridgewater, MA 02379, 508-580-0111 ••• C·1309 
Hirose Electric U.S.A., Inc. (HRS), Div. of Hirose Electric Co. Ltd. (Japan), Simi 

Valley, CA 93065, 805·522-7958 •...•...••.•.•.•..•.....•.•..• C.1378-1380 
§t Interoptlcs, Purdy Group, Burlingame, CA 94010,415·347-7727 ••••••.. B·1214 

Jan Hardware Mfg. Co., Long Island City, NY 11101, 718-361-0800 .•...• C·1586 
§ LEMO U.S.A., Inc., Santa Rosa, CA 95406, 707'578-8811, 800-444-LEMO (5366) 

••.••••••.•..•••.•.•••••••.••.••.•••••••.. ..•.•.••••.•••.••. C·1401·1405 
§t MERET, Inc., Santa Monica, CA 90404-4998, 213-828-7496 .•••.••.•.••. B·1215 

MOLEX, Inc., Usle, IL 60532,312-969-4550 •...•.••••.•••••.•• B·1815, C·1881 
Mueller Elec. Co., Cleveland, OH 44114, 216-nl-5225 .•.•.•..•••.•.... C·1458 
Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430, 201-529-8757 

•••••.•.•.•..•.••••.•.•..•••.•.•.•..•.•••••.••••••••.••••••. B·1219,1995 
Texas Instruments, Connector System, Attleboro, MA 02703, 

508·699-5269 ;508-699-3450 .•.•.•.••••.•..•••.•••..•.•.••••.•.•.•• C.1542 
Thomas & Betts Corporation, Bridgewater, NJ 08807, 201-685,1600 

•.•.••••••..••.••••.•.•. .•.•.•.•• ..••.•.•••••..•..•.•.•.••.• C·1551-1553 
§ A.C. Interlace Inc., Irvine, CA 92718 ................ .. .. .. .. .. 714-472·9524 
§Amphenol. Bendix COnnector Operations, Sidney, NY 13838 . 607-563·5011 

§t AT&T Microelectronics, Allentown, PA 18103 ... ,... . 1-800-372-2447;ln Can.: 
1-800-553-2448 

Braxton MIg., Watertown, CT 06795............. 203-274-6781 
, §tCodenoll Technology Corp. Yonkers, NY 10701 ........... 914-965-6300 

§Control Cable, Inc. Battimore, MD 21207 ................................ 301-298-4411 
Dowty RFL Inds. Inc.lCommunications Div. The Dowty Grp. PLC, Boonton, NJ 

07005-0239.................................................... 201-334-3100 
DuPont Electronics, Wilmington, DE 1988()'0013 ............... ' ..... , .. 800-237-4357 

§Dynacas~ Div. Coats & Clark Inc., Yorktown Heights, NY 10598 ......... 914-245-0060 
§Ercona, Patchogue, NY 11772 ........... .. ........................... 516-758"()700 

Flight Connector, TransTechnology Electronics, Peoria, IL 61615-1584 .. 309-693-3300 
§tGeneral Cable CO. Fiber Optics Div. S. Plainfield, NJ 07080 ............ 201-769-3200 

General Fiber Optics, Inc., Cecar Grove, NJ 07009 .. , . . . . . . . . . . . . . . . . . .. 201-239-3400 
GTE Fiberoptic Products, Williamspo~ PA '17701 .. ' 717-326-6591;1-80()-FBR-OPTICS 

§ GTE Products COrp., Williamspo~ PA 17701 ........ , .. ,................ 717-326-6591 
GTE SUPPLY, GTE Communications Systems, San Lake City, UT 84116 

. . .. .. . . . . . . . . . . . . . . .. . .. .. . . . . . . .. . .. . .. .. .. . . . . .. . . . . . . . . . . . . . . . . . ... 800-433-4837 
§ Hewlell-Packard Co., Cupertino, CA 95014 .. .. .. . .. .. . .. .. .. . .. . .. .. . ... 800-752-0900 
§ Richard Hirschmann of America Inc., Riverdale, NJ 07457 .............. 201-835-5002 

§t Honeywell OptoelectroniCS, Richardson, TX 75081 .,.................... 214-47()'4271 
tHughes Aircraft CO. Connecting Devices Div.lrvine, CA 92714 ......... 714-66()'5701 

[IT Cannon:Military/Aerospace Div. Santa Ana, CA 92705-5684 .......• 714-557-4700 
JAE Electronics Inc. Santa Ana, CA 92705-5504 . . . . . . . . . . . . . . . . . . 714-25()'8770 

tLight COntrol Systems Inc. Tyngsboro, MA 01879................. 617-849-9870 
§ Math Assocs., Westbury, NY 11590 ........ , .. .. .. .. .. .. .. .. .. . .. . 516-334-6800 
t3M Fiber Optic Products, Inc., W. Haven, CT 06516 .,............. 203-934-7961 
§Methode Electronics, Inc, Chicago, IL 60656 ............................ 312-867-9600 

§tMicro-Coax Components, Inc., a UTI Company, Collegeville, PA 19426 .. 215-489-3700 
Microdo~ Interconnect Systems Division, Montgomeryville, PA 18936 ... 215-699-5373 

§ NEC ElectroniCS, Inc, Mountain View, CA 94039 ....... . ........ ,...... 415-96()'6000 
tOptelecom, Inc., Gaithersburg, MD 20877 ............................... 301-84()'2121 
t Pasternack Enlerprises, Irvine, CA 92713 .............. ,......... 714-261-1920 

Radiall, Inc., Stratford, CT 08497 ........................................ 203-386-1030 
Raychem Corp. Elctrns. Grp., Menlo Park, CA 94025............ 415-361-3860 
Rehlander Assocs, Beverly, MA 01915 .. ' .............................. 617-922-5961 

§RMS Company, Connector Division, Minneapolis, MN 55432 ............ 612-786-1520 
Sabritec, Irvine, CA 92714 .............................................. 714-66()'1970 
Security Plastics, Inc. Miami Lakes, FL 33014 . . . . . . . . . . . . . . . . . • . . . . . . . .. 305-823-5440 
Seiko Instruments U.sA, Inc. Components Div. Torrance, CA 90505 .... 213-517-7770 
SMK Electronics Corporation, U.sA, Placentia, CA 92670 ............... 714-996-0960 

§ Souriau, Inc, Valencia, CA 91355 ....................................... 805-257-4830 
§tSpecTran COrp., Sturbridge, MA 01566 .................................. 508-347-2751 

Sumitronics, Inc. Sumitomo Corporation, Sunnyvale, CA 94086 ......... 408-737-7683 
Swiss Jewel COmpany, Philadelphia, PA 19106 .......... 215-925-2867;8Q().922-0118 

§TELTEC, INC. Minneapolis, MN 55425 .................................. 612-854-9632 
§U.S. COmponents, Inc. Unitech PLC. Bohemia, NY 11716 .............• , 516-589-8080 

Connectors, Filtered-2100 - See Vol. C 

Connectors, Flat Cable (Incl. Flexible)-2100 - See Vol. C 

Connectors, Fused-2100 - See Vol. C 

Connectors, Heavy Duty, Power-2100 - See Vol. C 

Connectors, Hermetically Sealed, Pressurized, or Waterproof-2100 
- See Vol. C 

Connectors, High Density, Multipin-2100 - See Vol. C 

Connectors, High Voltage (1,000 Volts 8. Over)-2100 - See Vol. C 

Connectors, IDC (Insulation Displacement Contact)-2100 - See 
Vol. C 

Connectors, Integrated Circuit - See Sockets, Integrated Circuit 
(Vol. C) 

Connectors, LCD-2100 - See Vol. C 

Connectors, Magnetron-2100 - See Vol. C 

Connectors (MIL), Power-2440 

Connectors, Missile (Umbilicals, Interstage, Post 800st)-
2440 . 

t AirBorn, Inc., Addison, TX 75001-0519, 214-931-3200 .••••.••.••••.•••• C.1132 
Amphenol Corporation, Corporate Headquarters, Wallihgford, CT 06492, 

203-265-8910 .................................................... C.1261 
t Rowe Industries, Inc., Toledo, OH 43612, 419-729-9761 •••••••••••••••• C·1519 
t Alden Products Co., Brockton, MA 02403 ............................... 506-583-0160 

§t Amphenol, Bendix Connector Operations, Sidney, NY 13838 . . . . . .. .. . .. 607-583-5011 
§t CINCH Cylindrical Division, I.abinal Comps. & Systems, Inc. Minneapolis, MN 55428 

' ........................................................ 612-537-1010 
§ Dale Electronics, Inc" Yankton Div., Yankton, SD 57078..()180 ........... 605-665-9301 
t Detoronics COrporation, S. EI Monte, CA 91733 ............... , ......... 818-579-7130 

Flight Connector, TransTechnology Electronics, Peolia, Il61615-1584 .• 309-693-3300 
t Hughes Aircraft Co., Connecting Devices Div., Irvine, CA 92714 ......... 714-660-5701 
§ Hugin Industries Inc., Los Mos, CA 94022 .............................. 415-961-2950 

Hypertronics Corp., Hudson, MA 01749 .................. 508-568-0451;8Q().225-9228 
t [IT Cannon:Military/Aerosp9ce Div. Santa Ana, CA 92705-5684 ........ 714-557-4700 
§[lTSealectro, Trumbull,CT06611 ...................................... 203-372-4,18 

PyI<rNational Division, BRlntec COrp. Chicago, IL 60651 .............•.. 312-342-6300 
t Sabritec, Irvine, CA 92714 .. ........................................... 714-66()'1970 

§t Souriau, Inc., Valencia, CA 91355 '" ................................... 805-257-4830 
§t Viking Connetors Co. Critor Technologies, Chatsworth, CA 91311 ...... 818-341-4330 

Connectors, Mixed Contact Configurations-2100 - See Vol. C 

Connectors, Printed Circuit Board, Programmable-2100 - See 
Vol. C 

Connectors, Piggy Back - See Connectors, Wirewrap (2-3 Level) 
(Vol. C) 

Connectors, Plug-in, Program Board-2100 - See Vol. C 

Connectors, Printed Circuit, Card Edge-2100 - See Vol. C 

Connectors, Printed Circuit (Other than Card Edge)-2100 - See 
Vol. C 

Connectors, Rack &. Panel-2100 - See Vol. C 

Connectors, RF, Coaxial & Triaxial-2100 - See Vol. C 

Connectors, Solderless-2100 - See Vol. C 

Connectors, Splicing-2100 - See Vol. C 

Connectors, Stripline-2100 - See Vol. C 

Connectors, Surface Mount-2100 - See Vol. C 

Connectors, Test-2100 - See Vol. C 

Connectors, Thermocouple-2100 - See Vol. C 

Connectors, Video-2100 - See Vol. C 

Connectors, Wire - See Wire Nuts (Vol. C) 

Connectors, Wirewrap (Z-3 levelj-2100 - See Vol. C 

Connectors, Zero & low insertion Force-2100 - See Vol. C 

Connectors 8. Terminals, Push-on, Quick Disconnect-2100 - See 
Vol. C 

Connectors (Mil), FlatCable-2440 
AirBorn, Inc., Addison, TX 75001-<1519, 214-931-3200 ••••••••.•.••.••.• C.1132 

§ AMP, Harrisburg, PI'. 17105, 717-564-0100 •••••••••••••.••••.•.••••••• C.i157 
§ Carrot Components Corporation. Camarillo, CA 93010, 805-484-11540 

• . • . • • • • • • • • • • • . .. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• C·1297-1299 
§t CW Industries, Souihhampton, PA 18966, 215-355-7080 .••••••••• C·132O-1321 

JAE Electronics Inc., Santa Ana, CA 92705-5504, 714-25O-8no •••••••• , C.l390 
§t Panduit Corp., TInley Park, IL 604n:.ooa1, 600-7n-33OQ •••••••••• C·1466-1468 

§ Thomas & Betts Corporation, Bridgewater, NJ 08807, 201-685-1600 
C·1551-1553 

Alpha Products, Inc. Westlake Village, CA 91362 ..................••... 818-889-9304 
§t Alpha Wire Corp., Elizabeth, NJ 07207-0711 ........................•... 201-925-6000 

§ Aroma! Corp. New Providence, NJ 07974 .............................. 201-464-3550 
Auga~ Inc, Interconnection Products Group, Attleboro, MA 02703 ......• 508-222-2202 
Autosplice, Inc., Woodside, NY 11377 ................................... 718-429-Q5oo 
Autoswage Products, SheHen, CT 064B4 ............................... 203-929-1401 
Beau Products Div., Vern~ron Corp., Laconia, NH 03247 ....•.....•..... 603-524-5101 
Flight Connector, TransTechnology Electronics, Peoria, Il61615-1564 .. 309-693-3300 

§ Fujitsu of America, Santa Clara, CA 95054 .............................. 408-562-1000 
MACOM, Inc., Burlington, MA 01803 .................................... 617-272-3000 

§t 3M-Electronic Products Division, Austin, TX 78769-2963 .. . . . . . . . . . . . . . . 512-984-1800 
Pulse Tronic Inc., Ville St Laume~ Que., CANADA H4L 4Z8 •......•..... 514-747-6028 
Raychem Corp., Elctrns. Grp., Menlo Pari<; CA 94025 .. . . . . . . . . . . . . . . . . .. 415-361-3860 
Robinson Nugen~ Inc., New Albany, IN 47150 .......................... 812-945-0211 
Souriau. Inc., Valencia, CA 91355 ....................................... 805-257-4830 

§ Support Systems Inti. Corp. Richmond, CA 94804 ...................... 415-234-9090 
TEL.TEC, INC., Minneapolis, MN 55425 ................................... 612-854-9632 

Connectors (Mil), Power-2440 
Caton Connector Carp., Kingston, MA02364, 617-585-4315 •• C·1300-1301,1304 
LZR Electronics, Inc., Gaithersburg, MD 20879, 301-921-9440 •••••••••• C·1415 
Mueller Elec. Co., Cleveland, OH 44114, 216-771-5225 ••••••••••••••••• C·1458 

EEM 1989 §-Product sold through distributors t-Product meets MIL specs 



Connectors (MIL), Power-2440 (Cont'd) 
U.S. Tenninals, Cincinnati, OH 45243, 513-561-11145 ••••••••••••••••••• Co1557 

t Alden Products Co., Brockton, MA 02403 ....... :....................... 508-583-0160 
Amphenol Canada Corporation, An LPl Company, Scarborough, Ontario, CANADA M1 B 

2X6 .................................................................. 416-291-4401 
§;mderson Power Products, Div. of High Voltage Engineering, Boston, MA 02135 

....................................................................... 617-787-5880 
t Bumdy Corporation, Norwalk" CT 06852 .. . .. . . . . .. • . . .. . .. . .. . .. • .. .... 203-838-4444 

Cinch Connector Division, Labinal Components & Systems Inc., Elk Grove Village, Il 
60007 ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . . . .. 312-981-6000 

§t CINCH Cylindrical Division, Labinal Comps. & Systems, Inc., Minneapolis. MN 55428 
....................................... : ............................... 612-537-1010 

Dale Electronics, Inc., Yankton Div. Yankton, SO 57078-0180 ........... 605-665-9301 
Flight Connector, TransTechnology ElectronicS, Peoria, IL 61615-1584 .. 309-693-3300 

t Hypertronics Corp. Hudson, MA 01749 .................. 508-568-0451 ;800-225-9228 
§ldeallndustries, Sycamore,IL 60178 .................................... 815-895-5181 

§t ITT Cannon:Milltary 1 Aerospace Div., Santa Ana, CA 92705-5684 . . . .. ... 714-557-4700 
MACOM, Inc., Burlington, MA 01803 .................................... 617-272'3000 

§t 3M-Electronic Products Division, Austin, TX 78769-2963 .... .. .. .. .. • .. . 512-984-1800 
§t PanduH Corp., Tinley Park, IL 60477-0981 .....................•........ 800-777-3300 

Pyle-National Division, BRlntec Corp., Chicago,lL 60651 ....•.....•..•.. 312-342-6300 
Sabritec, Irvine, CA 92714 ...............................•.............. 714-660-1970 
Souriau, Inc., Valencia, CA 91355 ....................................... 805-257-4830 

§ Thomas & Betts Corporation, Bridgewater, NJ 08807 ...........•....... 201-685-1600 
§t U.S. Components, Inc., Unitech PLC., Bohemia, NY 11716 ............... 516-589-8080 
§tWire-Pro, Inc., Salem, NJ 08079 .......................... 609-935-7601;609-935-7651 

Connectors (MIL), Printed Circuit-2440 
t AirBorn, Inc., Addison, TX 75001-0519, 214-931-3200 •••••• ,........... Co1132 
§ AMP, Harrisburg, PA 17105, 717-564-0100 •••••••••••••••••••••••••••• Col1S7 

Allee Inc., North Andover, MA 01845, 508-681-1003 ••••••••••••••••••• CoI704 
Beau Products Div., Vernitron Corp., Laconia,. NH 03247, 603-524-5101 •••••• 

C'1293 
Connector Corp., Chicago, IL 60646, 312-539-3108 ••••••••••••••• C.1314-1315 

§t CW Industries, Southhamplon, PA 18966, 215-355-7080 •••••••••• C'132O-1321 
§t Dale Electronics, Inc., Yankton Div., Yankton, SO 57078-0180, 605-665-9301 

.. • .. • . • .. • . • ... .. • .. .. • .. • . .. .. • . • . .. • .. • .. • . • • .. • • .. .. .. •• C'1326-1327 
Mueller Elee. Co., Cleveland, OH 44114, 216-771-5225 ••••••••••••••••• C.1458 

§t Panduit Corp., Tinley Park, IL 60477-0901,800-777-3300 ..•.••••.• C'1488,1468 
§t Texas Instruments, Connector System, Attleboro, MA 02703, 

508-699-5269;508-699-3450 ••••••••••••••••••.•••••••••• C'I542-1544,1546 
§ Thomas & Betts Corporation, Bridgewater, NJ 08807, 201-685-1600 

•.••••••••••••••••••••••••••••••••••••••••••••.••••••••••••• C·1551-1553 
§t U.S. Componenta, Inc., Unitech PLC., Bohemia, NY 11716, 516-589-8080 

••.•••••••••••••••••••.••••••••••••••••••••••••••.••••••••••••••• C·1555 
WECO Electrical Connectors, Inc., Mooers, NY 12958, 518-298-4810 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• C'1584-1565 
WECO Electrical Connectors, Inc., Kirkland, Quebec, CANADA H9H 3L4, 

514-694-9136 ............................................... C'1584-1565 
§t Alpha Wire Corp., Elizabeth, NJ 07207-0711 ............................ 201-925-8000 

Augat, Inc., Interconnection Products Group, Attleboro, MA 02703 ....... 508-222-2202 
Autosplice, Inc., Woodside, NY 11377 ................................ ,.. 718-429-0500 
Autoswage Products, Shehon, CT 06484 ............................... 203-929-1401 

§t Cinch Connector Division, Labinal Components & Systems Inc. Elk Grove Village, Il 
60007................................................................ 312-981-6000 

Components Corp., Denville, NJ 07834 ................................. 201-627-0290 
Conductive Rubber Technology, Santa Barbara, CA 93103 ........•..•. 805-965-6511 

tCTS Corporation, Elkhart IN 46514 ..................................... 219-293-7511 
tCTS Corporation, Connector Division, New Hope, MN 55428 ............ 612-533-3533 
tCTS Corporation. Systems Division, Eden Prairie, MN 55344 ............ 612-941-9100 

DuPont Electronics, Wilmington, DE 1986(}-0013 ........................ 80(}-237-4357 
EBY Company, Philadelphia, PA 19124 ............................. , ... 215-537-4700 
EM.S., Div. of Sandberg Industries, Tustin, CA 92680 ................•.. 714-669-9473 
Flight Connector, TransTechnology Electronics, Peoria, IL 61615-1584 .. 309-693-3300 
Holmberg Elctrns., Inman, SC 29349 ."""""".".""""""""". 803-472-4141 

t Hypertronics Corp., Hudson, MA 01749 .................. 508-568-0451 ;800-225-9228 
Industrial Electronic Hardware Corp., (IEH Corp.), New York, NY 10012 ............... .. 

212-677-1881 
§t ITT Cannon:Mililaryl Aerospace Div. Santa Ana, CA 92705-5684 . . . . . . .• 714-557-4700 
§t 3M-Electronic Products Division, Austin, TX 78769-2963 ................ 512-984-1800 
§t Methode Electronics, Inc., Chicago, IL 60656 ...................•.....•.. 312-867-9600 

t Microdo~ Interconnect Systems Division; Montgomeryville, PA 18936 •.. 215-699-5373 
tMilross Controls, Inc., Southampton, PA 18966 ...........•........•..... 215-355-0200 

Oxley, Inc. Branford, CT 06405 ......................................... 203-468-1033 
t PCD, Peabody, MA 01960 .............................................. 506-532-8800 

Pulse Tronic Inc., Ville St Laumet, Que. CANADA H4L 4Z8 ...........•. 514-747-6028 
Pyle-National Division, BRlntec Corp. Chicago, IL 60651 ................ 312-342-6300 
Souriau,lnc., Valencia, CA 91355 ....................................... 805-257-4830 

§Sullins Electronics Corp., San Marcos. CA 92069 ....................... 619-744-0125 
TELTEC, INC. Minneapolis. MN 55425 .................................. , 612-854-9632 

§t Texas Instrs., Matis. & Controls Grp. Attleboro, MA 02703 ... '" ........ , 617-699-3800 
tTrompter Electronics, Inc., Sterling Holding, Westlake Village, CA 91359-5069 

....................................................................... 81&-707·2020 
§tWire-Pro, Inc., Salem, NJ 08079 .......................... 609-935-7601;609-935-7651 

Connectors (MIL), RF-2440 
AirBorn, Inc., Addison, TX 75001-0519, 214-931-3200 •••••••••••••••••• C'1132 

§t AMP, Harrisburg, PA 17105, 717-564-0100 •• •• • • • • • • • • • • • • • • • • • • • • • • • • C'11S7 
Amphenol Corporation, Corporate Headquarters, Wallingford, CT 06492, 

203-265-6910 ........................................ :........... Co1267 
§Coax Connection, Yorktown Hgts., NY 10598, 914-962-2303;800-431-2103 

•••••••••••••••••.••••••••.•.••••••.•.•••••• '" •• , '" •••••••••••• C'1308 
Concord Electronics Corporation, New York, NY 10012, 1-212-777-6571 ••• ; •• 

. Co1313 . 
DSA, Inc.(Dai-lchl Shoji of America), Div. of Leader Instrumenta, New York, NY 

10011,212-691-9050 ............................................. ' C'133O 
Jettron Products Inc., E. Henover, NJ 07936, 201-887-0571 •• • • • • •• C'1392-1393 

PRODUCT INDEX & DIRECTORY 
Metuchen Capacitors, Inc., Old Bridge, NJ 08657, 201-679-3366 •••••••• C.1442 
Mueller Elec. Co., Cleveland, OH 44114, 216-771-5225 •.•• : ••••••••••••. Co1~58 
North Hills ElectroniCS, Glen Cove, NY 11542, 516-671-5700 •••••••••••• A'2365 

§ Pomona ElectroniCS, Pomona, CA 91766, 714-623-3463 ••••••••••• C'1477,1623 
Rowe Industries, Inc., Toledo, OH 43612, 419-729-9761 ••••••••••• C'1518-1519. 

§t Adams-Russell, Anzac Div. Burlington, MA 01603 ............•.......•. 671-273-3333 
§tAlpha Products, Inc., Westlake Village, CA 91362 ....................... 818-889-9304 
§t Amphenol RF Operations. Amphenol Coiporalion, Danbury, CT 06810 .. 203-743-9272 
§t Applied Engineering Products, New lIaven, CT 06.525' ..... ,............. 203-387-5282 

Breeze-Illinois, TransTechnology Corp., Peoria, IL 61615-1584 .......... 309-693-3300 
t C.E Precision Assemblies, Inc., Chandler, AZ. 85226 .........•.......... 602-94(}-074O 

§t CINCH Cylindrical DiviSion, Labinal Comps. & Systems, Inc., Minneapolis, MN 55428 
............................................................... ; ....... 612-537-1010 

tCompac, Holbrook, NY 11741 .......................................... 516-585-3400 
§ Compar, D.G'w. Electronics Corporation, Markham, Ontario, CANADA L3R 4Z4 

.........................................•.....•..•............•...•... 416-475-8500 
DeKa Electronics Mfg. Corp., Beverly, MA 01915 ........................ 617-927-1060 

§Electronic Resources Inc., Sunnyval6, CA 94069 ............... ",,,,,,, 406-745-1420 
Flight Connector, TransTechnology Electronics, Peoria, IL 61615-1584.. 309-693-3300 

§t ITT Sealectro, Trumbull,.CT 06611 ........ ,," ........................... 203-372-4118 
§tMlA-CDM Omni Spectra, Inc., Merrimack, NH 03054 """"'''''''''''' 603-424-4111 

Microdo~ Interconnect Systems Division, Montgomeryville, PA 18935 ... 215-699-5373 
§t Murata Manufacturing Co., Ltd. Nagaoka-Kyo-Shi, Kyoto, JAPAN 617 ... 075-951-9111 

t Pasternack Enterprises, Irvine, CA 92713 .........•............•........ 714-261-1920 
§ Penstock Engineering Labs., Penstock, Inc., Sunnyvale, CA 94086-4018 

. . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . • . . . . . . .. 408-730-0300 
Pyle-National Division, BRlntec Corp. Chicsgo, Il60651 ........•....... 312-342-6300 

t Sabr~ec, irvine, CA 92714 .............................................. 714-660-1970 
§tSpeciatiy Connector Co., Franklin, IN 46131 ............................. 317-73&-2800 

§ Support Systems IntI. Corp. I"lichmond, CA 94604 ........•............. 415-234-9090 
tTrompter Electronics, Inc., Sterling Holding, Westlake Village, CA 91359-5069 

.. .... :. . . . . .. . . . . . . . .. . . .. . . . . .. . .. . ... . . .. .. . . . . . .... .... . .. . .. . .. ... 818-707-2020 
t Whittaker Corp., Electronic Resources Div., Simi Valley, CA 93063. . . . . . • 805-584-4100 

Consoles, Cabinet - See Benches, Consoles etc. (Vol. C) 

Consoles (Mil), ECCM-2440 . 
§Alusell U.SA, Inc., Pleasantville, NY 10570 ............................. 914-747-3477 
t Amco Engineering, Schiller Pk., IL 60176 .... "........... 312-671-6670;800-833-3156 

ElMA Electronic Inc., Fremon~ CA 94538 ........ " ................ ,..... 415-656-3400 

Contact Cleaners - See Cleaners & Solvents (Vol. C), Burnishers, 
Contact (Vol. C) 

Contact Strips, Finger-4525 - See Vol. C 

Contactors - See Relays, Power (Vol. B) 

Contactors (MIL)-2440 
t LSI Jennings, San Jose, CA 95122-2696, 408-292-4025 •••••••••••••••• B'1571 

The J. M. Ney Company, Bloomfield, CT 06002, 203-242·2281 ••.••••••• 002241 
t American Aerospace Controls, Farmingdale, NY 11735 .•....... "....... 516-694-5100 

ICC,lnc., Orange, CA 92665 ... , ......................................... 714-998-8310 
§ Payne Engineering, Scott DePOt WV 25560 ......•..................•... 304-757-7353 
t PCD, Peabody, MA 01960 .............................................. 506-532-8800 
t Ross Engineering Corp. Campbell, CA 95008 . .. . . . . ... . . . . . .. . . ... ... .. 408-377-4621 

Contacts, Brush-2500 - See Vol. C 

Contacts, Electrical-2500 - See Vol. C 

Contacts (MIL), Assemblies & Holders-2440 
t AMP, Harrisburg, PA 17105, 717-5114-0100 •••.•••••••••••••••••••.•••• Co11S7 

Amphenol Corporation, Corporate Headquartera, Wallingford, CT 06492, 
203-265-8910 .................................................... C.1266 

Hiram Jones Electn;onics, No. Hollywood, CA 91605, 213-875-0213 • • • . •• C.1373 
The J. M. Ney Company, Bloomfield, CT 06002, 203-242-2281 

.. .................................................. C'1463,1619,002241 
§ U.S, Components, Inc., U~itech PLC., Bohemia, NY 11716, 516-589-8080 

................................................................. C·1555 
§t Ampheno~ Bendix Connector Operations, Sidney, NY 13638 .•...•..•... 607-563-5011 
t Amphenol RF Operations, Amphenol Corporation, Danbury, CT 06810 .. 203-743-9272 

Autosplice, Inc., Woodside, NY 11377 ................................... 716-429-0500 
§t CINCH Cylindrical Division, Labinal Comps. & Systems, Inc., Minneapolis, MN 55428 

....................................................................... 612-537-1010 
§ Compar, D.G.W. Electronics Corporation, Markham, Ontario, CANADA L3R 4Z4 

....................................................................... 416-475-8500 
tDanmar Inds. Chatsworth, CA 91311 ............................. 818-882-7979/5280 

Delbert Blinn Co., Pomona, CA 91769 ................................... 714-629-3900 
§tf;light Connector, TransTechnology ElectroniCs, Peorta, IL 61615-1!184 .. 309-693-3300 

ICC, Inc. Orange, CA 92665 ............................................ 714-996-8310 
Pulse Tronic Inc., Ville St Laurne~ Que., CANADA H4L 4Z8 ............. 514-747-6028 
United Foam PlastiCs, Georgetown, MA 01833 .......................... 506-352-2200 

Containers, Shielded (All Types) - See Enclosures, Shielded (Vol. C) 

Containers, Shipping, Metal & Fiberglass - See Enclosures, Shipping, 
Metallic & Nonmetallic (Vol. C) 

Containers, Storage-1400 - See Vol. C 

Contract Manufacturing & Services-Also See Services: Board 
Assembly; Cable & Harness Assembly; Comp. Test & Screen; 
Semiconductor Wafer Fab., Assembly; Mfg. Turnkey-4100 - See 
Vol. D 

Controllers, Card Reader/Punch, Add-in-2000 - See Vol. D 

§-Product sold through distributors t-Product meets MIL specs EEM 1989 
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Controllers, Card Reader/Punch, Standalone-2000 - See Vol. D 

Controllers, Energy Conservation-2200 - See Vol. D 

Controllers, Floppy Disk Drive, Add-in-2000 - See Vol. D 

Controllers, Floppy Disk Drive, Standalone-2000 - See Vol. D 

Controllers, Hard Disk Drive, Add-in-2000 - See Vol. D 

Controllers, Hard Disk Drive, Standalone-2000 - See Vol. D 

Controllers, IEEE 488 (GPIB) Bus-2900 - See Vol. D 

Controllers, Magnetic Tape Drive, Add-in-2000 - See Vol. D 

Controllers, Magnetic Tape Drive, Standalone-2000 - See. Vol. D 

Controllers, Memory Device, Add-in-2000 - See Vol. D 

Controllers, Memory Device, Standalone-2000 - See Vol. D 

Controllers, Paper Tape Reader/Punch, Add-in-2000 - See Vol. D 

Controllers, Paper Tape Reader/Punch, Standalone-2000 - See 
Vol. D 

Controilers, Plotter, Add-in-2000 _. See Vol. D 

Controllers, Plotter, Standalone-2000 - See Vol. D 

ControUem, Power-2200 - See Vol. D 

CO!1tmllers, Printer, Add-in-2000 - See Vol. D 

lContmjiers, Printer, Standalone-2000 - See Vol. 0 

Ccmtw~!efs, Progmmmable-2200 - See Vol. i!J 

ConlroUers, Protocol, Communications-2000 - See Vol. D 

CI(l,n\m,lrJW!", r'!l?r.nll1at, Add-iffl·,:;mOO _., See Vo!, D 

Controllers, Terminal, Stllndaione-2000 - See Vol. /J 

Controls, Access-2200 - See Vol. 0 

Controls, Audio System Consoles-2200 - See Vol. D 

Controls, C3Ipacitlince Operatecl-2200 - See Vol. D 

Controls, Carbon --- See Potentiometers (Vol. A), Rheostats (Vol, A) 

Controls, Computer input, Joysticks, Mouse Devices, etc.-2000 -
See Vol. D 

Controls, Constant Ilnpedalll:e - See Atlenuators (Vol. A) 

Controls, Counting 11< Sorting-2200 - See Vol. 0 

COlltr6J!s, [}C Motor, Programmabie-4900 - See 1101. D 

Contm,ls, DC Regenel"athl'e-22!10 - See Vol. D 

CO!ltro!s, IJellsity'-2200 - See Vol. D 

Controls, Dimensio!'l-41010 - See Vol. D 

Controis, Environmental Test Equipment-2550 - See Vol. D 

Controls, Fader-1300 - See Vol. 0 

Controls, Fluid Conductivity-2200 - See 1101. 0 

Controls, Fluid Flow-2200 - See Vol. 0 

Controls, Fluorescent Ught Power-22(l() - See Vol. 0 

Controls, Frequency-2200 - See Vol. 0 

Controls, Gas-2200 - See Vol. 0 

Controls, Humidity-2200 - See Vol. 0 

Controls, Ignitron Firing-2200 - See Vol. D 

Controls, Joystick, Mouse Devices, etc. - See Controls, Computer 
Input (Vol. D) 

Controls, Lamp Dimming, Flashing-2200 - See Vol. 0 

Controls, !..evel, Dry Material-2200 - See Vo!. D 

Controls, Level, liquid-2200 - See Vol. 0 

Controls, Machine 1001-2200 - See Vol. D 

Controls, Moisture - See Controls, Humidity (Vol. D) 

Controls, Motion, Oigital-2200 ~ See Vol. 0 

Controls, Motor Speed-2200 - See Vol. D 

Contacts (Mil), Assemblies & Holders-2440 

Controls, Oscillator-2200 - See Vol. D 

Controls, Photoelectric-2200 - See Vol. D 

Controls, Positioning-4100 - See Vol. D 

Controls, Pressure-2200 - See Vol. D 

Controls, Proportional-2200 - See Vol. D 

Controls, Proximity-Also See Controls, CapaCitance Operated-2200 
- See Vol. D 

Controls, Remote-2200 - See Vol. D 

Controls, Run, Shutdown Command, Start-2200 - See Vol. D 

Controls, SCR-2200 - See Vol. D 

Controls, Sensing/Monitoring-Voltage, Phase, Frequency-2200 -
See Vol. D 

Controls, Servo System-4900 - See Vol. D 

Controls, Stepping Motor-2200 - See Vol. D 

Controls, Temperature-2200 - See Vol. D 

Controls, Timing - See Timers (Vol. D) 

Controls, Torque, Electronic-2200 - See Vol. D 

Controls, Vibrator-2200 - See Vol. 0 

Controls, Voltage Regulating - See Regulators & Stabilizers, Voltage 
(VetO) 

Controls, Volume &. Tone - See Potentiometers (Vol. A), Rheostats 
(VetA) 

Controi Systems, Air Traflic-2200 - See Vol. D 

Control Systems, Distributed Numerical-2200 - See Vol. D 

Control Systems, Robotics-4900 - See Vol. D 

Convection Cooling Packages, Semiconductor - See Heat Sinks, 
Semiconductor (Vol. C) 

Converters, AC to DC (Nonrotary) - See Power Supplies, AC Input, 
DC Output (Vol. D) 

Converters, Analog to Digital-2325 - See Vol. 0 

Converters, Analog to Pulse-2325 - See Vol. D 

Converters, ASCII to Baudot-2325 - See Vol. D 

Converters, ASCII to BCD-2325 - See Vol. D 

Converters, BCD to ASCII-2325 - See Vol. D 

Converters, Binary to BCD-2325 - See Vol. D 

Converters, Binary to Decimal-2325 - See Vol. D 

Converters, CRT Display-2000 - See Vol. D 

Converters, DC to DC, for I..ANs-4000 - See Vol. D 

Converters, DC to DC, less Than 30 VDC Output-4000 - See 
Vol. 0 

Converters, DC to DC, 30 to 300 VDC Output-4000 - See Vol. 0 

Converters, DC to DC, 300 to 1 ,OOOVDC Output-4000 - See Vo/.D 

Converters, DC to DC, Greater Than 1,000 VDC Output-4000 - See 
Vol. D 

Converters, DC to Sine/Cosine-2325 - See Vol. D 

Converters, DC to Synchro-2325 - See Vol. D 

Converters, Digital to Analog-2325 - See Vol. D 

Converters, Digital to Paper Tape-2000 - See Vol. 0 

Converters, Digital to Resolver-2325 - See Vol. 0 

Converters, Digital to Synchro-2325 - See Vol. D 

Converters, Frequency to Frequency-1900 - See Vol. D 

Converters, Frequency to Voltage-2325 - See Vol. D 

Converters, Frequency, Logarithmic-4050 - See Vol. D 

Converters, Frequency Shift Keying-1900 - See Vol. D 

EEM 1989 §-Product sold through distributors t-Product meets Mil specs 



Converters, Thermal-5300 
Converters, Frequency to DC-Also See Power Supplies, AC Input, 

DC Output-4000 - See Vol. D 

Converters, Graphic to Digital-2000 - See Vol. D 

Converters, tMultiplying, Analog to Digital & Digital to Analog-2325 
- See Vol. D . 

Converters, Paper Tape to Magnetic Tape-2000 - See Vol. D 

Converters, Phase-405O - See Vol. D 

Converters, Polar to Rectangular Coordinates-2325 - See Vol. D 

Converterr t.:!wer Frequency; Electronic-405O - See Vol. D 

Converters, Power Frequency, Rotary-405O - See Vol. D 

Converters, Pressure to DC, Pressure to Frequency - See 
Transducers, Pressure (Vol. B) 

Converters, Rectangular to Polar-2325 - See Vol. D 

Converters, Resolver to Digital-2325 - See Vol. D 

Converters, Rotary - See Motor Generator Sets (Vol. D) 

Converters, Serial to Parallel/Parallel to Serial-2325 - See Vol. 0 

Converters, Synchro to Digital-2325 - See Vol. 0 

Converters, Synchro to Linear DC-2325 - See Vol. D 

Converters, Synchro to Sine/Cosine-2325-.See Vol. D 

Converters, Telemetry-1900 - See Vol. D 

Converters, Thermal·5300 
Ballantine laboratories, Inc., Sub. of e.5.I. Inc., Boonton, NJ 07005, 201-335..Q900 

................................................................. 0 0 1221 
Best Technology Inc., Seattle, WA 98109, 206-382·1300................ B.1888 
John Fluke Mfg. Co. Inc., Everett, Wa 98206, WA 98206 ................ 206-356-5400 

Converters, UHF to VHF-1900 - See Vol. D 

Converters, VLF to HF-1900 - See Val. D 

Converters, Voltage to Frequency-2325 - See Vol. D 

Converters (Mil) DC to DC-2440 
t Abbott Transistor Labs, Power Supplies, los Angeles, CA 90034, 213·936-8185 

................................................................. 0·1545 
Applied Power Conversion, Technology Dynamics, Inc., Bergenfield, NJ 01621, 

201·38!Hl500 .................................................... 001629 
t Arnold Magnetics, Camarillo, CA 93010,005-484-4221 ..•.•.• 0 0 1631-1632,1635 
t EMCO High Voltage Co., Suiter Creek, CA 95885, 209-223·3626 .••••.•• 001751 
t Interpoint Corporation, Redmond, WA 98073'9705, 206-882-3100 

.•.•. , ......................................... Ao1751,Oo1828-183O,1833 
tModular Devices, Shirley, NY 11967,516-345-3100 .................... 0 0 1919 

North Hills ElectroniCS, Glen Cove, NY 11542, 516-611-5700 •.•••••••••• 0 0 1933 
PieD Electronics, Inc., Mt. Vernon, NY 10552, 914-699-5514;800-431-1054 

................................................................. 001947 
§t Reliability, Inc., Houston, TJ( 11218, 713-492-0550 •.•••••••••• ,........ 002037 

Wilmore Electronics Co., Hillsborough, NC 27218, 919·732-9351 ••• 002142·2143 
t Adtech Power Inc. Anaheim, CA 92806 ................................. 714-634·9211 
t Advanced Analog, Intech, Santa Clara, CA 95050 ....................... 408-988-4930 
t ATC Power Systems, Inc. Nashua, NH 03063 .. .. .. .. .. .. .. .. .. .. .. .. ... 603-882'1366 
tBoeing Electronics, Seattle, WA 98124-6269 ............................ 206-657-7474 
tDel Elctrns. Corp. Mt Vernon, NY 10550 ................................ 914-699-2000 
t EG & G Almond Instruments, Covina, CA 91724 ........................ 818-967'9521 
tEngineered MagnetiCs. Inc., A Fleet Aerospace Company, Rancho Dominguez, CA 90221 

....................................................................... 213-635·9555 
FDK AmeriCa, Inc., Fuji Eleclrochemical Co. Ltd., Cerritos, CA 90701 .... 213-404-1770 
Inlepro Systems Inc. LeXington, MA 02173 ............................. 617-863-9500 
Interelectronics Corp., Congers, NY 10920 .............................. 914-EL6-80oo 
Kettec Florida, Inc, Microwave Pro, Amstar Electronics Group, Ft WaHon Bch. FL 

32549-2917 ........... . .. . .. . . ... . .. .. . .. .. . . . .. . . . .. . .. .. . . .. .. . .. .. 904-244-0043 
tLogitel<, Inc., Ronkonkoma, NY 11779 ................................... 516-467-4200 
t MIL Electronics, Inc., Dracut, MA 01826 ................................. 508-453·8000 
t Power Funclions Engineering, Garland, TJ( 75042 ............ ,......... 214-278-0996 
t Rantec, Emerson Electric, Chatsworth, CA ,91311 ....................... 818-885-8223 

Rantec Division, Emerson Electric Co. Los Osas, CA 93402 ........•... 805-528-5858 
t Sierra West Power Systems, Las Cruces, NM 88001 .................... 505-522-8828 

Spellman High Vonage Elctrns. Corp, Plainview, NY 11803 ............. 516-349-8686 
Tectro( Inc., Downsview, Ontario, CANADA M3J 3E5 .................... 416-630-8108 

t Tri-Mag, Inc. Visalia, CA 93291 ......................................... 209-651-2222 
tTrio Laboratories, Inc., Plainview, NY 11803 ............................. 516-349-0400 
§ Tripp-Ute, Chicago, IL 60610 ........................................... 312-329-1711 

Varo Electron Devices:An lmo Inds. Co. Garland, TJ( 75046 ............. 214-487-4129 
tWestcor Corporation, Los Galas, CA 95032 ............................. ,408-395-7050 

Converters (MIL), Frequency-2440 . 
AvioniC Instruments, Avenel, NJ 07001, 201-388·3500 •••••••••••• 002166,2170 

tGeorator Corp., Manassas, VA 22110-0070, 703-388-2101 •••••••••••••• 002198 
t Unitron Inc., Dallas, TX 75238, 214-340-8600 •.••••••••••••••••••• 002175-2111 
t Abacus Conlrol$ Inc., Somerville, NJ 08876 .................•.....•..... 201-526-6010 

Abbott Technologies, Inc., Sun Valley Division, Power Supplies, Sun Valley, CA 91352 
........................•... .......................................... 818-841-3630 

PRODUCT INDEX & DIRECTORY 
Abbott Transistor Labs, Power. Supplies, Los Angeles, CA 90034 . . . . . . .. 213-936-8185 

§t Adams-Russell, Anzac Div., Burlington, MA 01803 ...................... 671-273-3333 
Advance Conversion Devices Co, Randolph, NJ 07859 .........•.....•. 201-989-0095 
Analogic{3H, Burlingame, CA 94010 .................................... 408-734-5970 

tAnghel Laboratories, Inc., Fairfield, NJ 07006 ........................... 201-575-1116 
t Avlel Div. Unilron Inc., Dallas, TJ( 75238 ................................ 214-340-8600 
t California Microwave, Sunnyvale, CA 94086 ..................•.•...•... 408-732-4000 
t EG & G Rotron, Custom DiY., Woodstock, NY 12498 .•.•. . . . . . • . . . . . . • .. 914-679-5201 

Electronic Systems Div. Servo Corp. of America, Hicksville, NY 11802 .. 516-936-9700 
t Engineered Magnetics, Inc., A Fleet Aerospace Company, Rancho Dominguez, CA 90221 

. .. . . . . . . . .. . . . . . . . . . . . . . . . .. . . . . . . .. .. . .. .. . .. . .. . .. .. . .. .. . .. . . . . . . .. 213-635-9555 
§ Fiskars Electronics Corporation, Littleton, MAOI460 .................•.. 508-486-9551 

HDS Inc., Reston, VA 22091 ......................................... :.. 703-820-6200 
t LNR Communications, Inc., Hauppauge, NY 11788...................... 516-213-1111 
t Magnum Microwave Corp., Fremont, CA 94538 ....•.........•.....•.... 415-657-9898 
t Microwave Systems Inc., Syracuse, NY 13211-2100 .................... 316-437-9951 
t MITEQ Inc., Hauppauge, NY 11188 ..................................... 516-436-1400 
tModular Devices, Shirley, NY 11967 .................................... 516-345-3100 
t NH Research, Incorporated, Instrumentation Products Division, Irvine, CA 92714 

....................................................................... 714-474-3900 
Pacific Power Source Corp., Huntington Bch., CA 92649 .. 714-898-2691;800-854-2433 

tTeledyne Microelectronics, Los Angeles, CA 90066 ...... 213-822-8229;213-870-9831 
Tele-Tech Corporation, Bozeman, MT 59715. ....................•...... 406-566-0291 

tTrio Laboratories, Inc. Plainview, NY 11603 ............................. 516-349-0400 
Varo Electron Devices:An lmo Inds. Co., Garland, TJ( 75046 ............. 214-487·4129 

Coolants, Circuit & Component - See Refrigerants, Spray (Vol. C) 

Cooling Equipment - See Air Conditioners (Vol. C), Blowers & Fans 
(Vol. C), Heat Exchangers & Systems (Vol. C) 

Cooling/Heating Modules, Thermoelectric-2GOO - See Vol. C 

Cooling Sprays - See Refrigerants, Spray (Vol. C) 

Cords II< Tapes, Lacing-GOOO - See Vol. C 

Cords, Communication, Control, Microphone, etc. - See Cable, 
Specific Type (Vol. C) 

Cords, line 8. Set, Extension-GOOD - See Vol. C 

Cords, Line (Lamp) - See Cable, Multiconductor (Vol.G) 

Cords,Line, Resistance-GOOa - See Vo/_ C 

Cords, Patch-210.0 - See Vol. C 

Cords, Power-GOOO - See Vol. C 

Cords, Retractile-GOOO - See Vol. C 

Cords, Speaker Extension - See Cable, Audio (Vol. C) 

Cords, Telephone, Modular - See Cable, Telephone (Vol. C) 

Cords, Twin Lead - See Cable, Mu!ticonductor (Vol. C) 

Cords 8. Cable, Dial Drive-2400 - See VOI_ C 

Cords & Cord Sets, Telephone-SOUl) - See Vol. C 

Cords & Cord Sets, international-GOOO - See Vol. C 

Cores, Ceramic-1850 - See Vol. A 

Cores, Magnetic, Ferrite, L, E, etc.-1850 - See Vol. A 

Cores, MagnetiC, Ferrite, PotlCup-1850 - See 1101. A 

Cores, Magnetic, Ferrite, Slug-185O - See Vol. A 

Cores, MagnetiC, Ferrite, Toroid-185O - See Vol. A 

Cores, MagnetiC, Ferrite, Yoke Section-185O - See Vol. A 

Cores, MagnetiC, Metal Alloy (Other Than Silicon & Nickel-Iron)-
1850 - See Vol. A 

Cores, MagnetiC, Nickel-Iron, L, fE, F, 8. Ring Laminations-185O -
See Vol. A 

Cores, MagnetiC, Nickel-Iron, Toroid-185O -See Vol. A 

Cores, Magnetic, Powdered Iron, PotiCup-185O - See 1101. A 

Cores, MagnetiC, Powdered Iron, Slug-185O - See Vat. A 

Cores, Magnetic, Powdered Iron, Toroid-1850 - See Vol. A 

Cores, Magnetic, Powdered Permalloy, Toroid-185O - See Val. A 

Cores, Magnetic, Silicon C-1850- See Vol. A 

Cores, Magnetic, Silicon 1:1, EE, 8< ,F Laminations-185O - See Vol_ A 

Cores, Magnetic, Silicon, Toroid-1850 - See Vol_ A 

Cores, Magnets 8. Ferrites-1850 - See Vol. A 

§-Product sold through distributors t-Product meets Mil specs EEM 1989 
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Corners, Waveguide - See Bends & Twists, Microwave (Vol. A) 

Coulometers - See Timers, Electrolytic Cell (Vol. D) 

Countermeasures (CM) Sets (MIL)-2440 
§t Aydin Radar & r:w Division, Div. of Aydin Corporation, San Jose, CA 95119-1371 

........................................ 408-629-1100 
tDig~al Radio Corp. Redondo Beach, CA 90277.. ........ .. 213-318-4'114 
tMicrowaveSystems Inc., Syracuse. NY 13211-2100.... 315-437-9951 
t Plessey Electronic Systems Corp., Wayne, NJ 07470 .. 201·633·6000 
t Tracer Flight Systems. Inc, Tracor, Inc., A Westmark Co .. Santa Ana CA 92705 

.. .. .. .. .. .. .. .... 714-662-0333 

Counter/Timers-2900 - See Vol. D 

Counters, Bidirectional-2200 _. See Vol. D 

Counters, Coil Winding-2200 - See Vol. D 

Counters, Decade-2200 - See Vol. D 

Counters, Directional-2200 - See Vol. 0 

Counters, Electromagnetic-2200 - See Vol. 0 

Counters, Event-2200 - See Vol. D 

Counters, Frequency-2900 - See Vol. D 

Counters, Mechanical-2200 - See Vol. D 

Counters, Particle-2900 - See Vol. D 

Counters, Photoelectric-2200 - See Vol. D 

Counters, Predetermining - See Counters, Preset (Vol. OJ 
Counters, Preset-2200 - See 110/. D 

Counters, Printing-2200 - See Vol. D 

Counters, Proportional - See Counters, Particle (\/oi. D) 

Counters, Pulse-2200 - See Vol. D 

Counters, Reversible - See Counters, Bidirectional (Vol. DJ 

Counters, Revolution-2200 - See Vol. D 

Counters, Universal-2900 - See Vol. D 

Couplers, Acoustic-1900 - See Vol. D 

Couplers, Antenna-1900 - See Vol. D 

Couplers, Communications, Acoustic, Telephone-'1!~OO - See 
Vof.D 

Couplers, Directional-3450 - See Vol, A 

Couplers, Fiber Optic-2475 
t Inleroptics, Purdy Group, Burlingame, CA 94010,415-341-7727 .,,,,,.... 6'1214 
t Litton Poly-Scienlific, Div. of Utlon Industries, Blacksburg, IIA 21.\1)00-3100, 

703-953-4751 . __ ... __ •. __ •• , __ •. " ........ ", •.• " ........ """.,,"",,.. 8-1212' 
§ Motorola Semiconductor Prods. Sector, Phoenix, lIZ 115018-6396, 002-244-6900 

.. ,."" •. ____ ... , __ .••• ".,." ....... , •• , ....... , •..•.•.•. ,," .11.'2191-2102 
§ NEC ElectroniCS, Inc" l1IIollnll!lin View, CA 94039,415-960-000(1 

....... ,., .. ,., .. , ....... , .. , ... , .. ",., ..... ", .. ",.. a-1326-1327,1329 
Sharp Electronics Corp" Microelectronics Dill., Mahwah, NJ 07430, 201-529-8757 

.. "., .. ", .•. __ ..• , ............... " ..... , .. ,., •.•.... " ... e'1219,1995 
t ADC Telecommunications, Inc., Minneapolis, MN 55435 . " .. . . . . . . . . . .. .. 612-835-6800 

AT&T Microelectronies, Allentown, PA 18103 ................. 1-80{}-372-2447;111 can.: 
1-80{}-553-2448 

Canslar, Canada Wire & Cable, ltd, North York, Ont, CANADA M2H 3H7 
..... , ................................................................. 41&-756-4100 

§tCodenoli Technology Corp., Yonkers, NY 10701 ........................ 914-965-6300 
§ Computrol:An AEG Co. Ridgefield, CT 06877 .... ".................... 203-431-2000 

Corning Glass Works, Telecommunications Products Division, Corning, NY 14831 
. . . • . . • . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 607-974-7732 

GTE SUPPLY, GTE Communications Systems, SaR Lake C~, UT 8411'6 
. . .. . . . . . . . .. .. .. . .. . .. . . . .. .. . . . . . . . . . . . . . .. . . .. .. . .. . ....... "..... 800-4..'l3'4837 

Hewlett-Packard Co. Cupertino, CA 95014.............................. BO(}-752-0900 
§ 3M Fiber Optic Products, Inc. W. Haven, CT 06516 ..................... 203-934-7961 
tPaslernack Enterprises, Irvine, CA 92713 ............................... 714-261-1920 

Siecor Electro-Optic Products, Siecor Corporation, Research Triangle Pari<, NC 27709 
...................................................... 1-60(}-888-LAN1;919-481-5100 

Sum/tronies, Inc" Sumitomo Corporation, Sunnyvale, CA 94086 ......... 408-737-7683 
t Yorl< Technology, Inc., Burbank, CA 91502 .. .. . .... .. .. .. .. ... .. ........ 818-955-8927 

Couplers, Microwave-3450 - See Vol. A 

Couplers, Multiset - See Couplers, Antenna (Vol. 0) 

Couplers, Optoelectronic - See Isolators, Optoelectronic (Vol. B) 

Couplers, Rotary-3450 - See Vol. A 

Couplers (Mil). Directional-2440 
TRM, Inc., Manchester, NH 03103, 603-627-6000 •••.••• "......... Ao1861,1863 

§t Adams-Russa", Anzac Div., Burlington, MA 01803 ...................... 6'71-273-3333 

Current Limiters (MIL)-2440 

t Airtron, Litton Industries, Inc., Morris Plains, NJ 07950 ................... 201-539-5500 
t Channel Microwave, TRAK Microwave Corp, Dundee, SCOllAND DD2 1 TV 

.. .. .. .. • .. .. .. .... ............... ...... 44-382-661509 
t Dielectric Communications, General Signal, Raymond, ME 04071 ........ 207-655-4555; 

80{}-341-9678 
t KDI/Triangle Electronics, Whippany, NJ 07981 ......................... 201-887-5700 

MACOM,/nc., Burlington, MA 01803 .................................... 617-272-3000 
§t M! A-COM Omn; Spectra, Inc., Merrimack, NH 03054 . . . . . . . . . .. .. . . . . . .. 603-424-4111 
t Mite<: Electronics, Pointe Claire, QUEBEC, CANADA H9R 3X3 .......... 514-694-6666 
t Norsallndustries, Central Islip, NY 11722 ............................... 518-234-1200 
t Pasternack Enterprises, Irvine, CA 92713 ................. ,............. 714-261-1920 
t RLC Electronics,lnc., Mt Kisco, NY 10549 .............................. 914-241-1334 
t Sage Laboratories, Inc., NatiCk, MA 01760 .............................. 508-653-0844 

Telephonics Corporation/PRO Instruments, Huntington, NY 11743 
.............................................................. 518-549-8415/6102 

T ele-T ech Corporation, Bozeman, MT 59715 ........................... 408-586-0291 
t TRAK Microwave Ltd .. TRAK Microwllve Corp, Dundee, SCOTLAND 002 1TV 

.. .. .. . .. .. .. . .. .. .. .. .. .. .. . .. .... ".................... 44-382-561509 
t Transco Products, Inc., Camarillo, CA 93011-6003 . .................... 805-987-8007 
t Werlatone,lnc, Brewster, NY 10509 ........................ 914-279-6187 

Couplings, Quick-disconnect, Liquid or Gas-2500 - See Vol. C 

Couplings, Shaft, Rigid & Flexible-2400 - See Vol. C 

Covers, ProtectiVE! (Inc!. Dustcovers)-1400 - See Vol. C 

Crimping Services - See Services, Crimping (Vol. 0) 

Crossbars - See Scanners, Crossbar (Vol. DJ 

Crystal 81alll<s-2300 - See Vol. A 

Crystals, Frequency Control-2300 - See Vol. A 

Cffystals, Microprocessor-2300 - See Vol. A 

Crystals, Piezoelectric-2300 - See ·Vol. A 

Crystals, Quartz-23!lO - See Vol. A 

Crystals, Quartz, YO, Walches-2301l - See Vol .. A 

Crystals, Semiconductor(lngots & Wafers)-2300 - See Vol. A 

Crystals, Surface Mount-2300 - See Vol. A 

Crystals, YIG-2300 - See Vol. A 

Crystals (Mil)-2440 
t B-D Crystal Entprs., Inc., Subsidiary of HY-Q Inl'l, Erlanger, KY 41018, 

606-283-5000 ......... , .... , .. , •........... , ...................... A'1360 
t Bliley Electric Co., Elie, PI!. 16506,814-838-3571 ••..•••.••••.••.• 1'.·1355-1357 
t Colorad ... Crystal Corp., Loveland, CO 80537, 303-667-9248 •.•.•.•••••. A-13G'1 

Croven Crystals, WhHby, ON, CANADA LiN 5S5, 416-668-3324 •.•.•... 1'.'1371 
1 eTS Corp., Frequency COIItrol Div., (Formerly Knights Div.>, Sandwich, IL 60548, 

815-786-8411 ........... __ ............................. A·1372,1374-1376 
t Frequency ElectroniCS, Inc., Milchel Field, NY 11553, 516-794-4600 ..... A·1408 
t McCOll Electronics Co., A Sub. 0' Oak Industries, I\tt Holly Springs, PI'. 17065, 

717-486-3411 ....................................... ,...... Ao 1416,1418-1421 
Micro Crystal Division, SMH, New York, NY 10010, 212-505-5340 .•• A'1429-1430 
Monilor Products C .... , 'nc., Oceanside, CA 92054,619-433-4510 ••• A·1436-1437 

§t M-Tron Industries, Yanktan, SD 51073, 605-665-9321 •••••.•.•.••••••• A·1438 
Murall!l E.ie North America, Inc., Smyrna, GA 30060, 404-436-1300 ••.•.• 1'.·1440 

§ NEL Frequency Controls, Inc" Burlington, WI 531115, 414-763-3591 ..•.• 1'..1455 
Oscillalek, K & L Microwave, Olathe, KS 66062, 913-829-1777 ••••• 1'.0 1459-1461 

t Savoy ElectroniCS, Inc., R. Lauderdale, FL 333111, 305-563-1333;800-321-1282 

§t At~~~~~~' Ch~~~~~I~'C~;P~ F~i~~i~:NyD 111~~1527' :::.:: :::. ~:.":. 5;a:.6~= 
Cirtech, EG & G, Shawnee Mission, KS 66223 .......................... 913-681-2801 

§t Crystek Corp, Fl Myers, Fl33906 ...................................... 613-936-2109 
tCTS Corporation, Elkhart, IN 46514 ..................................... 219-293-7511 
t EG & G Frequency Products Inc. EG & G Inc., Cincinnati,OH 45232 . . .. 513-542-5555 

Frequency Control Products, Inc. American Time Products DN, Deer Pi<, NY t 1729 
............................ , ................... , . . . .. .. . . .. .. . . .. .. .... 516-243-5730 

tPiezo CryStal, Carlisle, PA 17013 ....................................... 717-249-2151 
t Piezo Techno!ogy Inc., Orlando, FL 32804 ............................... 407-298-2000 
t Reeves-Hoffman Diy. Dynamics Corporation 01 Ameries, Carlisle, PA 17013 

..........................................................•.......•.... 717-243-5929 
Sokol Crystal Products, Inc, Mineral Point WI 53665 .. . . . . . . . • • . . . . . . . . . 608-987-3363 

tValpey-Fisher:Matec Corp, HopkiniOl1, iliA 01748 ....................... 508-435-6831 

CupS, Encapsulation-1600 - See Vol. C 

Curing Systems, Photo Magnetic-1600 - See Vol. C 

Current limiters (MIL)-2440 
§ Bllssmann:Cooper Industries, SI. louis, MO 63178, 314-394-2877 • . • • • •• C·1295 

INRESCO,lnc, Pt Pleasant NJ 08742.: ................................ 201-892-5881 
t NWl Transformers, Bordentown, NJ 08505 ............................. 609-298-7300 

Phase Control Electronics, Glendale, NY 11385 ......................... 7t8-441-4278 
Triac Electronic Systems, Inc., Glendale, NY 11385 ..................... 718-441-4759 

§ World Products Inc., Sonoma, CA 95476 ................................ 707-996-5201 

Current Sensors-Also See Transducers, Volt, elc.-2200 - See 
Vol. D 

Current Sources-4000 - See Vol. D 

EEM 1989 §--Product sold through distributors t-Product meets MIL specs 



Data Links,Fiber Optic-2475 

Custom Molding Services, Plastics - See Services, Custom Molding, 
Plastics (Vol. OJ 

Cutters,· Diagonal - See Cutters, Manual (Vol. C) 

Cutters, Wire, Automatic - See Machines, Wire Measuring & Cutting 
(Vol. D) 

Cutters, Wire, Manual-5400 - See Vol. C 

Dampers, Servo-4900 - See Vol. D 

Dampers, Structural, Chassis, Panel, etc. - See Mounts, Shock & 
Vibration (Vol. C) 

Data Acquisition & Reduction Systems-Also See Modules, Data 
Acquisition-2325 - See Vol. D 

Data Collection EqUipment, Hand Held-2000 - See Vol. D 

Data Collection Equipment, Modular-2000 - See Vol. D 

Data Collection Equipment, Portable-2000 - See Vol. D 

Data Compressors, Digital-2000 - See Vol. D 

Data Display Indicators - See Displays Indicator Lights (Vol. B) 

Data Display Systems - See Displays, CRT (Vol. A), Terminals, Data 
Display (Vol. D) 

Data Links, Fiber Optic-2475 
AMP, Harrisburg, PA 17105, 717-564-0100 .•• •.••••••••••••.••••••••••• C'i151 
Amplifier Research, Souderton, PA 18694-9990, 215·723-8181 .•........ 001003 

§ Dymec Silicon Transistor Corp., Winchester, MA 01890, 617·129·7810 
•.•••••••••.•.••.•..••.••••.•.•••.••.••••.•.•.••.•••.•.••.•. B'1206-1207 

§t Interoptics, Purdy Group, Burlingame, CA 94010, 415·347·n27 .•...... 8 0 1214 
t Litton Poly-Scientific, Div. of Litton Industries, Blacksburg, 'IIA 24060-3100, 

703-953-4751 ............. , ....•.•.•.••••.•...•••.•.. 11'1208-1211,1213 
§t MERE!, Inc., Santa Monica, CA 90404-4998,213-828-7496 •.••••••••••• S'1215 
t Optelecom, Inc., Gaithersburg, IIIID 20Sn, 3014140-2121 ••••••••••••••• a.1216 

Ross Engineering Corp., Campbsll, CA 95008,4011-317-4621 •.•.••.•... 130 1217 
Sharp Electronics Corp., Microelectronics Dlv., Mahwah, NJ Q743{l, 201-529·8757 

• • . . . . . .. . • . • • . • . . . . . • . . • • .. • . • . . • • • • • . • • • .. • . • • • . • .. . . . • . .. 110 1219,1995 
Abom Electronics Inc, San Jose, CA 95131 .............................. 408-436-5444 

t ADC Telecommunications, Inc., Minneapolis, MN 55435 . . . . . . . . . . . • . . . . . 612-635-6800 
§t APEC Fiber Optics Corp., College Station, TX 77840 .................. 409-593-5397 

Artel Communications Corp., Hudson, MA 01749 ........................ 617-562-2100 
§ AT&T Microelectronics, Allentown; PA 18103 .................. 1·800-372-2447;ln Can.: 

1-600-553'2448 
Atlantic Scientific COrporatiOn. Melbourne, FL 32901 .................. 1-800-544-4737 
Augat Inc., Attleboro, MA 02703 ......................................... 617-222'2202 

§t Belden Wire and Cable, Cooper Industries, Richmond, IN 47375 ......... 317-963-5200; 
. aOO-BELDEN-1 

§Canoga-Perkins Corp, Chatsworth, CA 91311 .......................... 818·718-6300 
§tCodenoll Technology Corp., Yonkers, NY 10701 ........................ 914-965-6300 

§ Comdata Corp., Morton Grove, IL 80053 ................................ 312·470-9600 
§ Computrol:An AEG Co, Ridgefield, CT 06877 .................•.......•. 203-431-2000 

ETM Electromatic Inc, Newark. CA 94560 ............................... 415-797-1100 
Fibronics International Inc., COmmunications Way, Hyannis, MA 02601-1892 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 508-778-0700 
t Force, Inc., Christiansburg, VA 24073 ................................... 703-382-0462 
t Foundation Instruments Inc., Nepean, ON, CANADA K2E 7J6 ........... 613-226-4000 

Frequency Control Products, Inc., American Time Products Div, Deer PI<., NY 11729 
....................................................................... 516-243-5730 

Hewlett·Packard Co, Cupertino, CA 95014 ............................. 800-752-0900 
Richard Hirschmann of America Inc., Riverdale, NJ 07457 .............. 201-635-5002 

§HoneyweIiOptoelectronics, Richardson, TX 75081 ...................... 214-470-4271 
§ICS Electronics Corp., San Jose, CA 95131 ............................. 406-432-9009 
§ITT GiHiIian. ITT Corp, Van Nuys CA 91409 ............................ 816-988-2600 

JAE Electronics Inc., Santa Ana. CA 92705-5504 . . . . . . . . . . . . . . . . . . . . . . .. 714-250-8770 
Jaycor. San Diego, CA 92138 ........................................... 619-453-6580 
Kinetic Systems Corp, Lockport, IL 60441 . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 815-638-0005 

§t Laser Diode, Inc., Morgan Crucible, New Brunswick, NJ 08901 .......... 201-249-7000 
LeCroy Corp, Chestnut Ridge, NY 10977 ............................... 914-425-2000 

t Lightwave Communications, Inc, Ridgefield, CT 06877 .................. 203·438-3591 
tManage, Inc., Fibre Optics Elclrns. Sys. Grp., Chicopee, MA 01014 ...... 413-592-9123 
t Math Assocs, Westbury, NY 11590 . . .. .. ...... .. . .. ... .. . .... .. .... .... 516-334-6800 
§ 3M Fiber Oplic Products, Inc., W. Haven, CT 08516 ..................... 203-934-7961 
§ M~subishi Eletrns. America, Inc., Semiconductor Div., Sunnyvale, CA 94086 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-730-5900 
§ Motorola Serniconductor Prods. Sector, Phoenix. AZ. 85018-6606 ....... 602-244-6900 
§ NEC Electronics, Inc., Mountain View, CA 94039 ........................ 415-960-6000 
tOrtel Corp, Alhambra, CA 91803 .................... ~ ................... 818-281-3636 
§ ScientifIC Technologies, Optical Sensor Div. Inc., Hayward, CA94544 ... 415-471-9717 

Siecor Electro-Optic Products, Siecar COrporatiOn, Research Triangle Park, NC 27709 
...................................................... 1-80<H!88-lAN1;919-481-5100 

Signatron, A Unit of Sundstrand Corp, LeXington, MA 02173 ............ 617-861-1500 
SpecTran Corp., Sturbridge, MA 01566 ............................ 0 ••••• 508-347-2751 
Sumtlronics, Inc" Sumitomo Corporation, Sunnyvale, CA 94086 ......... 406-737-7683 

tTeledyne Microelectronics, Los Angeles, CA 90066 ...... 213-622-8229;213-870-9631 
§Teleme~ Geote~ Inc., Hauppauge, NY 11788 ............................ 516-436-7260 
§ TELTEC, INC, Minneapolis. MN 55425 . . . .. . . . .. . .. .. .. .. .. . .. .. .. . .. ... 612-854-9632 
§Thomas & Betts CorporatiOn, Bridgewater, NJ 08807 ................... 201-685-1600 

Zexco, Van Nuys CA 91401 ............................................ 818-997-7895 

PRODUCT INDEX & DIRECTORY 

Data Links, Freespace Communications-2475 
§ American Laser Systems, Inc., Gole!&, CA 93117 ......... . . . . . . . . . . . .. .. 805-967-0423 
t Aydin Vector Div, Aydin Corp., Newtown, PA 18940-0328 ............... 215-968-4271 
t HazeHine Corp, Emerson Electric Co" Greenlawn, NY 11740 ........... 516-261·7000 

HDSlnc.,Reston, VA 22091 ............................................ 703-620-6200 
t ISC Datacom, ISC Defense & Space, Sunnyvale, CA 94069 ............. 408-747-0300 
t Solid State Electronics Corp, Northridge, CA 91324. .. . . . . .. . . . . .. ... . .. 818-993-8257 

Zexco, Van Nuys,CA.91401 ............................................ 818-997-7895 

Data Links, Optical-2011O - See Vol. D 

Data Loggers-2325 - See Vol. D 

Data Security Devices: Encryptors, Decryptors - See Security 
Systems, Data (Vol. D) 

Data Switches - See Switches, Data (Vol. D) 

Data Systems (Mll)-3475 
Litton Poly-Scientific, Diy. of Litto" Industries, Blacksburg, VA 24060-3100, 

703-953-4751 ....................................... , .• 801208·1211,1213 
t Alden Electronics, Inc., Westboro, MA 01581 ............................ 508-366-8651 

Cyber Sys., Inc, Anaheim, CA 92806 .................................... 714-722-2051 
t Evershed & Vignoles, Ltd., Meggitt Holdings P. L C, Chiswick, London, ENGLAND W4 

5HJ ............................................•.....•..............•.. 01-994-3870 
t Pacific Electro Dynamics, Inc., Redmond, WA 98073-9745 .............. 206-881-1700 

Data Transiators - See Translators, Data 

DCXO - See Oscillators, Digitally Compensated Crystal (Vol. A) 

Decade Boxes, Capacitance-2900 - See Vol. D 

Decade Boxes, Inductance-2900 - See Vol. D 

Decade Boxes, ResistancE!-2900 - See 1101. 0 

Decade Boxes, Resistance, Programmable-2900 - See Vol. D 

Decade Boxes, Tran~ormer-2!l(!O - See Vol. D 

Decalcomania-Also See labels, Pressure Sensitille-2400 - See 
Vol. C 

Decapsulation Services - See Services, Decapsulation (Vol. OJ 
Decoders, Binary 10 Oecimal- See Converters, Binary To Decimal 

(Vol. D) 

Decoders, Digita! To Analog -See Converters, Digital To Analog 
(Vo!.D) 

Decoders, Pulse-190(l - See Vol. D 

Decoders, Readout - See Drivers & Decoders For Readouts (Vol. B) 

Decoders, Surface Mount-3130 - See Vol. A 

Decoders, Telemetry - See Decoders, Tone (Vol. Dj 

Decoders, Tone-'\900 - See Vol. D 

Decoders, Video-1900 - See Voi. D 

Decommutators, PCM-3500 
tAydin Corp, Horsham, PA 19044 .......................... : ............ 216-857-7510 
tDigital Radio Corp., Redondo Beach, CA 90277 ...... " ................. 213-316-4114 

Fairchild - Weston - Telemetry, Sarasota, Fl 34230 ..•.. ,............... 813-371-0811 
t Metraplex Corp, Frederick, MD 21701 .................................. 301-662-8000 

Decontaminants - See Cleaners & Solvents (Vol. C) 

Decoys (Mil), Buoy-2440 
§t Aydin Radar & EW Division, Div. of Aydin Corporation, San Jose, CA 95119-1371 

. . . . . . . . . .. .. . . . . . . .. . . .. . . . . . . . . . . .. . .. . . . . . .. . . . . . . . . . . .. . . . . . . .. 408-629-1100 
tGenerallnstrumen~ Govt Systems, Hicksville, NY 11802-0709 ... 516-933-3000 
tHaze~ine Corp, Emerson Electric Co., Greenlawn, NY 11740 ........... 516-261-7000 

Decoys (MIL), IR Flare-2440 
§t Aydin Radar & EW Division, Div. of Aydin Corporation, San Jose, CA 95119-1371 

....................................................................... 408-629-1100 

Decryptors - See Security Systems, Data (Vol. D) 

Degaussers - See Demagnetizers (Vol. C), Coils, Degaussing (Vol. A) 

Degreasers II< Cleaners, Machine - See Machines, Cleaning & 
Degreasing (Vol. Dj 

Degreasing Chemicals - See Cleaners & Solvents (Vol. C) 

Dehydrators-4100 - See Vol. D 

Delay Generators .- See Generators, Timing Digital (Vol. D) 

Delay Lines, Actille-2350 - See Vol. A 

Delay lines, Cable-2350 - See Vol. A 

Delay Lines, Digital-2350 - See Vol. A 

§-Product sold through distributors t-Product meets MIL specs EEM 1989 
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Delay Lines, Dispersive (Frequency Variable)-2350 - See Vol. A 

Delay Lines, Distributed Constant (Fixed)-2350 - See Vol. A 

Delay lines, Distributed Constant (Variable)-2350 - See Vol. A 

Delay Lines, Glass & Quartz-2350 - See Vol; A 

Delay Lines, Liquid-2350 - See Vol. A 

Delay lines, Lumped Constant (Electrically Variabie)-2350 - See 
Vol. A 

Delay lines, Lumped Constant (Fixed)-2350 - See Vol. A 

Delay lines, lumped Constant (Mechanically Variable)-2350 - See 
Vol. A 

Delay Lines, MagnetostricttDve-23S0 - See Vol. A 

Delay Lines, Programmable-2350 - See Vol. A 

Delay Lines, SAW -- See Surface Acoustic Wave Devices (Vol. A) 

Delay Lines, Slrip-2300 - See Voi. A 

Delay Lines, Surface MOl.lnt-2350 - Sel'! Vol. A 

Delay lines, Trimmer-2350 - See 1101. A 

Delay Lines, Ultrasonic-2350 - See 1101. A 

Delay Lines, Video. - See Delay Lines, Ultrasonic (Vol, A) 

Delay Lines, ~liI'll\leguide-2350 -" See !JeD. Jl 

Delay lilies 
Andersen l~tll""il'''"i''''. Bk~{bmtijeid, CT ordj,,32, /1iI3-~ef5-90!90 "." lte 15C6 

t Automatic con Corp., !:k~ignatr,=ml('3J jllc-o, Minmi, FL 3Si'it, 305-696-6660 
.I\·15ll6··150B 

BeJ lFu:!.e, :En·4.']~~ <~4G3 ". "".,. A .. ·ij51~.1520-1523 
Control rr-D,r.,,':dng:d£l!~tt, iNV ~'1?J5, 5'~f~··€i94l~@125 

•. __ .•.••.•.•.. _ ...•... _. _ ••.•.... _ ..••......•..•••....•...•.• " . .11-1540 
Data Delay [levices, Clift,,,., NJ 07013-1915, 201-173-2299 .. _..... "'-1553-'1555 

t ESC Eleclmnics Corp., Pali",,<II •• Pk-, NJ 07650, 21l1-94N)41l1l 
_ •..••. _ •.•.•.• _ .•........ _ •.......•..•.....•.••.• .11'136<1-'-1566,1568-1572 

JBM ElectroniCS, Inc., Mallenesler, NH 03102, 003-il23-0222 .. .11'·1578,1582-1583 
t Kappa Networl<s, ,,,,,., Rahway, NJ 07065, 201-39ij-9400;1··S00-223-0003 

" __ .••.•.•••..•.•...•...... "., ..•.. ".,," ...• 11'1585-1586,1600-1601,1603 
t KR Electronics, Inc., .IIvel1el, IIIJ 07001, 2U";·636-·1!1fJIl .•.............. ". 1\-1104 

Nytronics Component •. Grp., Inc., Darlingl"", SC :19532, 803-393-5421 
..... _ ...... _ .. _ ..• _ ... __ .. _ ................ _ ..... _ •..• _ ... ""16116-1007 

§t RCD Component", Inc_, lllianclle.'!e,. Nli 0:1-11]:1,003-1300-005<1 ...... _.... /1'2043 
Rhombus Industries, Hunl,nglon Bch_, C/\ 9:l&:i~-15!l5, ,"14'6911-0900 

...... _ ........... _ .. , _ .......... _ ... __ .... _ ... _ .......... " ... ""01522-1623 
t Technitrol, Philadelphia, PA 19134, :115-426-·9105 

................. " ... _ .. _ .. _"..... A.·j6:J()-1632,~¥t34,,16311·1637. 6 0 '1036 
§ Datatronics, ltd, Blue Jay. CA 92317 . 714-336-3561 
§ FDK America, [nc., fuji Electrochemical Co., Ltd., Cerritos, CA 9070~ ... ~(! 3-404-1770 

Matthey Electronics, T e~ev~sion EquipmellI As..soGiaiea, SOLith Sa~em, "I 0590 

Nann Pulse IndustrieS, BleB, CA 32670 
t Phonon ColjlOralion, Simsbury, GT ()60l0 .... 
t Polara Engineering loc_, Fullerton, CA 92633 
t Sawlek Inc. Orlando, FL 32860-9501 _ 

Tele-Tech Corporation, Bozeman, MT 59715 

Demagnetizers-11l50 - See Vel. A 

Demodulators-1900 _. See Vol. [) 

Demodulators, Magnetic-2200 - See Vol. D 

Densitometers-2900 - See Vol. D 

914--'63-8893 
714-529-2600 
203-651-0211 
714-521-0900 
407-8813-8860 
406-586-0291 

Deposition EqUipment, Vacuum II< Accessories-Also See 
Evaporation Equipment, Electron Beam-4100 _. See Vol. D 

Desiccators - See Dehumidifiers (Vol. C) 

Desks; Data Terminal - See Benches, Consoles, Tables (Vol. C) 

Desaldering Tools /I. Equipment - See Soldering Accessories (Vol. C), 
Soldering Equip. (Vol. C), Soldering Guns (Vol. C), etc. 

Detection &. Ranging Systems (Mll)-2440 
tHazeHine Corp., Emerson Electr;c Co., Greenlawn, NY 11740 ..... _. _. _. 516-261-7000 
tHoneywelllnc., Aerospace & Defense Grp., Minneapolis, MN 55408 ..... 612-870-5186 
t MIA COM Ltd_, Bedfordshire, ENGLAND LU5 4SX, England. _... 44(582}471200 
§MERET, Inc., Santa Monica, CA 90404-4998 _ '. __ .. ___ . ___ ... _ .. _ 213-828-7496 
§ Namco Controls, An Acme-Cleveland Co, Mentor, OH 44060 .. _ 216-948-9900 

§tSensall, Rosemount Corp., Hauppauge, NY 11788 _ 516-273-6600 
t Teledyne Ryan Electronics, San Diego, CA 92123 ...... _ . 619-560-6400 

Detection Systems, Laser-3700 
Antel Optronics Inc., Burlington, OntariO, CANADA l7M 1 AS _ 
EHec Instruments Inc. Daytona Sch, Fl32020 .. _ ... __ . _ .... _ 

t Force, Inc., Christiansburg. VA 24073 _ ....... _ . _ . _ . _ . _ .. _ .. _ . 
§ Namco Controls, An Acme-Cleveland Co, Menlor, OH 44060 _ ... _ . __ .. _ 

416-335-5507 
904-253-5328 
703-382-0462 
216-946-9900 

Detectors, Ground Fault-4300 
§SC Technology, Inc., Livermore, CA 94550 ._ ....... _ ...... _. ____ . __ .. __ . 415-373-9230 

Spiricon.lnc., Logan, VI 64321 _. _. _ ..... _ .... _. ___ . __ .. __ . _ .. ____ ._. _ .. 801-753-3729 

Detector Arrays, Infrared-3700 
§ Clairex Electronics, Clairex Corporation, Mt. Vernon, NY 10550, 914-664-6602 

................................................................. 8·1320 
§ Marktech International Corp., Menands, NY 12204, 518-436-5865 •••••••• 8·1172 
§ Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430, 201-529-8757 

....•.•.••••..•••.•...•.• _ •. _ ••. _ .•..• _ •.•.••• _ ••••.•••••••••••••• 8·1346 
Aborn Electronics Inc., San Jose, CA 95131 ___ ...... _. _ .... ___ . __ . _. _ .. _ 408-436-5444 
Antel Oplronics Inc., Burlington, Ontario, CANADA L7M 1M ............. 416-335-5507 

t EG & G Judson, Montgome'yville, PA 18936 __ ... __ ... _ ... _ .. _ . _ .. _____ . 215-368-6900 
E~ec Instruments Inc., Daytona Sch., FL 32020 ........ _ ......... _ ... _ .. 904-263-5328 
General Electric Solid State Div., GE ColjlOration, Somerville, NJ 06876 

201-685-6530 
§t Optek Technology Inc., McKinney, TX 75069 ... _ ... _. _ ....... ___ . _. _... 214-542-9461 

Ortel Corp., Alhambra, CA 91803 ... _ ... _ . _ .. _ . 818-281-3636 
Silicon Detector Corp., Camarillo, C.II 93010 . __ . _ . .. . ... _ ... _ ....... __ ". 805-484-2884 

t Silicon Sensors, Dodgeville, WI 53533 _. _ .. __ ..... ___ ... _ _" .. _ .. _ .. .... 608-935-2707 
Spiricon, Inc., logan, VI 84321 ... __ . _____ .. _ .... __ . _ . _ 801-753-3729 

t Teledyne Microelectronics, Los Angeles, CA 90066 . _. . _ 213-822-8229;213-870-9831 
tTexas Optoelectronics,lnc., Garland, TX 75042 _... .. _. _ .. __ .. _ .. _. _. 214-487-0085 

Detectors, Air Flow-290() - See Vol. D 

Detectors, RF-2900 - See Vol. D 

Detectors, Bar Code - See Readers, Bar Code (Vol. 0) 

Detectors, Coaxial-2900 - See Vol. D 

Detectors, Corolla - See Testers, Corona (Vol. 0) 

Detectors. Crystai-2300 - See Vol. A 

Detectors, Fiber Optic-Also See Diodes, PIN-2475 
Fiberoplic Systems, Inc., Simi Valley, CA 93063, 805-583-2088 .•.•..••. 8·1205 

§ MERET, 'nc., Santa Monica, CA 90404-4998, 213-828-7496 ••••••.••. _.. 8·1215 
§ NEe ElectroniCS, Inc., Mountain View, CA 94039, 415-960-6000 .•.• Bo 1325-1326 
§ P,C. Interface loc_, Irvine, CA 92718 714-472-9524 

Antel Oplronics Inc_, Burlington, Ontario, CANADA L7M lA6 ___ .. 416-335-5507 
§ Banner Engineering Corp., Minneapolis, MN 55441 __ . _ . _ . _ . __ . _ ... _ _ 612-544-3164 
t Centronic, Inc., Morgan Crucible Co., Electronics Div., Newbury Park, CA 91320-1702 

.... _ ...... _ .. _ .. _ .... _ ...... _. __ .... _. ___ .. _. __ .. _. _ ... __ . _ .... _. _ .. 805-499-5902 

t Computer Optical Products, Inc., SUb. of Hathaway Corp, Chatsworth, CA 91311-6910 
.... _ .. _ .. _ ... _. ______ . __ . _ .. ____ ..... __ . _. _. _ .. ___ . _. _. _ ..... _. _. _ 818-882-0424 

DSA, Inc.(Dai-lchi Shoji of America), Div. of Leader Instruments, New York, NY 10011 
........ _ ..... _ ... _. _ ...... _. _ ... _. _ ... _ .. _ ... _. _. __ ... _. __ .. _. _ ..... _. 212-691-9050 

§Efector.lnc., EXlon, PA 19341 215-524-2000;800-441-8246 
EG&G, Inc., Photon Devices, SalerT\ MA 01970 ..... _ ... _ ..... ____ .. _. __ 617-745-3200 

t EG & G Judson, Montgomeryville, PA 18936 .. _. _ . _ ... __ ... _ . _ ..... _ ... _ 215-368-6900 
Fibrenics Internalionallnc_. Communications Way, Hyannis, MA 02601-1892 

. _ .. " ___ ..... _ .. _ ....... _. __ ... _ .. __ . _. .. ... __ ... _ ... 508-778-0700 

§ General Electric Solid State Div., GE Corporation, Somerville, NJ 08676 
._ ...... " ............... "._ ..... _. __ ..... _ ... _ .. _ .... _._._ ..... _._. 201-685-6530 

General Fiber Optics, Inc., Cedar Grove, NJ 07009 .. _ .. _. _ .. __ .•.. _ " _ . _ 201-239-3400 
§t Germanium Power Devices, Andover, MA 01810 .. __ . . _ .. _ . __ .. _ .. _ . _ . 508-475-5982 

§ Hewlett-Packard Co_, Cupertino, CA 95014 ... _. _. _ .. _ ......... __ . _ ... _. 800-752-0900 
§ Laser Diode, Inc. Morgan Crucible. New Brunswick, NJ 08901 201-249-7000 

~t Motorola Semiconductor Prods- Sector, Phoenix, AZ 85018-6606 . _ . _ . .. 602-244-6900 
§t Oplek Technology Inc. McKinney, TX 75069 . _ ..... _ ...... _. _. _ ....... _ _ 214-542-9461 

Opta TechnologY,lnc_, Wheeling, IL 60090 . 0 ........ _ ... _. _. _. _ ......... 312-537-4277 
tOrtel Corp., Alhambra, C.II 91803. _ ... _ .... _. __ .. _. _ .... _. _. _. _. _ ... _ .... 818-281-3636 

Photon, Inc., Los Gatos, CA 95030 ........... _ ..... _ ........ _ ........ _ . _ 408-354-5600 
Rehlander Assocs., Beverly, MA 01915 . _ .. __ ............ _ .. _ . _ . _.. . .... 617-922-5961 

§Scientific Technologies, Optical Sensor Dlv_lnc. Hayward, CA 94544 ... 415-471-9717 
Sharp Electronics Corp_, Microelectronics Div, Mahwah, NJ 07430 .. ___ . 201-529-8757 

. Siemens Components, Inc., Special Products Div, Iselin, NJ 08830 _. __ ". 201-321-3400 
t Silicon Detector Corp., Camarillo, CA 93010 __ .... _ ... _ ... _ ... ____ .. _ ... _ 805-484-2864 
t Silicon Sensors, Dodgeville, WI 53533 _ .... _ ..... " .. __ ...... _ . _ . __ .. . ... 608-935-2707 
§ Skan-A-Matic, Electro Corporation, Sarasota, FL 3423Q-3049 . __ .. _..... 813-355-8411 

Spincon, Inc., Logan, UT 64321 __ . _. _. _. _ H _ ........ ___ ....... __ ..... __ • 601-753-3729 
Sumitronics, Inc" Sumilomo CorporatiOn, Sunnyvale, CA 94086 _. _ ..... _ 408-737-7683 

tTexas Optoelectronics, Inc., Garland, TX 75042 .. _ ... _. __ .. _ .. ___ .. _. __ 214-487-0085 
Welch Allyn, loc_, Industrial Products Division, Skaneateles Falls, NY 13153-0187 

.. _ .. __ . _ .. _ .......... ___ . _. _. _ .. _ .... ___ " _. __ . __ .. _ .... _____ .. _. __ ... _ 315-685-8945 

Detectors, Flaw & Def~ct-2900 - See Vol. D 

Detectors, GaAs-3450 - See 1101. A 

Detectors, Ground Fault-4300 
K-Tronics, K. T. Elcttns. Inc., Sunnyvale, CA 94086, 1-800-888-ELCO ••• 8.1375 

§ Qualilec Technologies. Inc., Palo Alia, CA 94303-1706, 408-984-1163 ... 001336 
§ ROD-L Elect,onics, Inc., Menlo Park, CA 94025, 415-322-G111 ••••• 001338-1339 

Shalltronix Corp., Selma, He 27576, 919-965-6346 • • • • • • • • • • • • • • • • . • • •. 001346 
t AEMC Corporation, Boston, MA 02111 ................. _ _ 617-451-0227;800-343-1391 

§tBrim Electronics, Fair Lawn, NJ 07410 .................. _ ... _ ... _ ....... 201-798-2886 
§ Current Ring Co. Inc., Ballwin, MO 63011 ............. _ . _... .. . .. ... . . .. 800-325-8653 
§Ericson Manufacturing Co. Willoughby, OH 44094 ...... _ ............... 218-951-8000 
t Greenlee Textron Inc.:Subsidiary of TeXlron Inc, Rockford, lL 61109 .. _ 815-397-7070 

Hipolronics Inc", Brewster, NY 10509 " __ . _. _. _. _. _ .. _. _ ...... _.......... 914-279-8091 
t Hughes Aircraft Co_, Microelctrns- Sys. Div. Irvine, CA 92715 .. _ ... __ " •. _ 714-752-3800 
§ Potter & Brumfield, A Siemens Co., Princeton, IN 47611.-0001 . _ ... _. _. _. 812-388-1000 
§ Reliance Electric Co_, Marketing Info Center, Cleveland, OH 44199 _..... Boo-245-4501 
§ Square D Co_, Palatine, IL 60067 _. _. _. _. _ .. __ ... __ ... _ ............ _..... 312-397-2600 
§SunshineScientific Instruments, Philadelphia, PA 19115 H •••••••• _ ••••• 215-673-5600 

EEM 1989 §-Product sold through distributors t-Product meets Mil specs 



Detectors, Ground Fault-4300 (Cont'd) 

§ Syracuse Electronics, Pass & Seymour, Inc., Syracuse, NY 13221 ....... 315-468-6211 
Trinetics Inc., Mishawaka, IN 46545-4899 ............................... 219-259-8535 

Detectors, Impedance ~ See Meters, Impedance (Vol. D) 

Detectors, Infrared-3700 
Amperex Electronic Company, A Div. of North American Philips Corporation, 

Slatersville, RI 02876, 401-762-3800 •• • • • • • • • . • • • • • • • • • . • • • • . •• 8 0 1317-1318 
t Analog Modules, Inc., longwood, FL 32750, 407-339-4355 .••••.••.•••. 001004 
§ Clairex Electronics, Clalrex Corporation, Mt. Vernon, NY 10550, 914-664-6602 

................................................................. 801320 
HEI, Inc., Optoelectronics Div., Victoria, MN 55386, 612-443-2500 ••..•.• 801322 

§ Martdech International Corp., Menands, NY 12204, 518-436-5865 • •• 801172-1173 
§ Sharp Electronics Corp., Microelectronics DiY., Mahwah, NJ 07430, 201-52908757 

................................................................. 8 0 1346 
§A E G Corporation, Somerville. NJ 08876-1269 ......................... 201-231-8300 

Antel Optronics Inc. Burlington, Ontario. CANADA L7M lA6 ............. 416-335-5507 
§Banner Engineering Corp., Minneapolis, MN 55441 ...................... 612-544-3164 
t Barnes Engineering Div. EDO Corporation, SheHon, CT 06464 .......... 203-926-1777 

Burleigh Instruments, Fishers. NY 14453 .. .. .. .. .. .... .. .. . .. .. . .. .. .... 716-924-9355 
§ Capintec Instruments, Ramsey, NJ 07446 ............................... 201-825-9500 
t Centronic, Inc., Morgan Crucible Co., Electronics Div., Newbury Park, CA 91320-1702 

....................................................................... 805-499-5902 
tCincinnati Elctrns., Cincinnati. OH 45241 ................................ 513-733-6100 
t Computer Optical Products, Inc., Sub. of Hathaway Co'll, Chatsworth, CA 91311-6910 

....................................................................... 818-882-0424 
§ Data Instruments, Inc., Acton, MA 01'120 ................................ 508-264-9550 
§ Dexter Research Ctr. Inc. Dexter. MI 48130 ............................ 313-426-3921 

Dolan-Jenner inds., Wobum, MA 01801 ................................. 617-935-7444 
Ealing Electro-Optics, Holliston, MA 01746 ............. 617-429-8370;1-800-343-4912 
EG&G, Inc., Photon Devices, Salem, MA 01970 ......................... 617-745-3200 
EG&G Gamma SCientifiC, Div. of EG&G Inc., San Diego, CA 92123 ...... 619-279-8034 

t EG & G Judson, Montgomeryville, PA 18936 .... ,.. .. .... . ...... .. .. .... 215-368-6900 
ElectroPhysics Corp., Nutley, NJ 07110 ................................. 201-667-2262 
EHec Instruments Inc., Daytona Bch" FL 32020 ......................... 904-253-5328 
Gamma Scientific Inc., San Diego, CA 92123 . .. .... .. .. ...... .. .. .. .. ... 619-279-6034 
General Electric Solid State Div., G.E. Corporation, Somerville, NJ 08876 

....................................................................... 201 c685-6530 
§tGermanium Power Devices, Andover, MA 01810 ........................ 508-475-5982 

Hamamatsu Photonics KK, Hamamatsu City, Shizuoka Prat, JAPAN .... 0534-52-2141 
HEI, Inc., Hybrid Electronics Div. Victoria, MN 55386 ............... 612-443-2500 
Hewlett-Packard Co., Cupertino, CA 95014 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 800-752-0900 

tHoneywell Inc., Aerospace & Defense Grp., Minneapolis, MN 55408 ..... 612-870-5186 
§t Honeywell OptoelectroniCS, Richardson, TX 75081' ...................... 214-470-4271 

Hy-Cal Engineering, EI Monte, CA .91 731 ........ ,....................... 818-444-4000 
t Infrared Industries, Inc., Orlando. Fl32826 .......................... ,... 407-282-7700 
§Leybold Inficon Inc., E Syracuse, NY 13057 ............................. 315-434-1100 

§t MERET, Inc., Santa Monica, CA 90404-4998 ............................ 213-828-7496 
§tMikron Instr. Wyckoff. NJ 07481 ........ '."""""'"'''''''''''''''''' 201-891-7330 

§Motorola Semiconductor Prods. Sector, Phoenix, />;Z 55018-6606 ....... 602-244-6900 
§ NEC ElectroniCs, Inc. Mountain View, CA 94039 ........................ 415-960-6000 

Optoelectronics/Textron, Petaluma, CA 94975-0039 ........... , ...... ;. 707-763-5900 
Opto Technology, Inc., Wheeling, IL 60090 .............................. 312-537-4277 
Ortel Corp. Alhambra, CA 91803 ........................................ 818-281-3636 
Philips Electronics Ltd, Philips Comps. Scarborough. ONTARIO, CAN. M1B 1MB' 

....................................................................... 416-292-5161 
t Raytheon Co .• Microwave & Power Tube Div., Waltham, MA 02154 ..... 617-899-8400 

Rodann Electronics Mfg. Co., Braa, CA 92621 ........................... 714-529-1301 
t Scienlech, Inc. Boulder, CO 80303 ...................... 303-444-1361 ;800-525:-0522 
§ Scientific Technologies, Optical Sensor Div. Inc. Hayward, CA 94544 ... 415-471-9717 
§ Siemens Components, Inc., Optoelectronics Division, Cupertino, CA 95014 

....................................................................... 408-257-7910 
Siemens Components, Inc., Special Products Div .• Iselin, NJ 08830 . . . . . . 201-321-3400 

t Silicon Detector Corp., Camarillo, CA 93010 . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 805-484-2884 
t Silicon Sensors, Dodgeville, WI 53533 .................................. 608-935-2707 
§Skan-A-Matic, Electro Corporation, Sarasota, FL 34230-3049 ........... 813-355-6411 

Sp;ricon, Inc., Logan, UT 84321 ............. ........................... 801-753-3729 
Sum~ronics, Inc" Sum~omo Corporation, Sunnyvale, CA 94066 ... ,..... 408-737-7683 

tTexas Optoelectronics, Inc., Garland, TX 75042 ......................... 214-487-0085 
tThermometrics, Inc. Edison, NJ 08817-4695 ............. " ............. 201-287-2870 
§ Thorn EMI Electron Tubes Inc. Fairfield, NJ 07006 .......... ""." .. .... 201-575-5586 
§ Victory Engineering Corp. Springfield, NJ 07081 ........................ 201-379-5900 

Detectors, leak-2900 - See Vol. 0 

Detectors, Light IntenSity - See Meters, Light, Nonphotographic 
(Vol. D) 

Detectors, MagnetiC - See Meters, Gauss (Vol. D) 

Detectors, Metal, Handheld-4100 - See Vol. 0 

Detectors, Metal, Walk Through-4100 - See Vol. 0 

Detectors, Microwave-3400 - See Vol. 0 

Detectors,Null- See Indicators, Null (Vol. D) 

Detectors, Phase Sensitive-2900 - See Vol. 0 

Detectors, Photovoltaic - See Cells, Photovoltaic (Vol. B) 

Detectors, RF-2900 - See Vol. 0 

Detectors, Radiation-2900 - See Vol. 0 

PRODUCT INDEX & DIRECTORY 

Detectors, Resistance Temperature (RTDs) - See Thermometers, 
Resistance (Vol. D) 

Detectors, Standing Wave-2900 - See Vol. 0 

Detectors, Tone-1900 - See Vol. 0 

Detectors, Ultraviolet-2900 - See Vol_ 0 

Detectors, Vacuum-4100 - See Vol. 0 

Detectors,Vibration - See Transducers, Vibration (Vol. B) 

Detectors, Video-2900 - See Vol. 0 

Detectors, Voltage-2900 - See Vol. 0 

Detectors (Mil), IR-2440 
t Alan Industries Inc., Columbus, IN 47201 ............................. ". 812-372-8869 
tCincinnati Elctrns., Cincinnati, OH 45241 ................................ 513-733-6100 

Ealing Electro-Optics, Holliston, MA 01746 ............. 617-429-8370;1-800-343-4912 
t EG & G Judson, Montgomeryville, PA 18936 .. .. .. .. .. .. ... ............. 215-368-6900 
t Honeywell Inc., Aerospace & Defense Grp. Minneapolis, MN 55408 ..... 612-870-5186 

§tLaser Precision Corp., Utica, NY 13502 ................................. 315-797-4449 
Silicon Detector Corp. Camarillo, CA 93010 . . . . . . . . . . .. . . . . . . . . . .. . . .. .. 805-464-2864 
Spil'icon. Inc .• Logan, UT 84321 ......................................... 801-753-3729 
Texas Instrs., Data Sys. Group, Dallas, TX 75380-9063 ............... l-BOo-527-35OO 

Detectors (MIL), Radar-2440 
§t Aydin Radar & f'W Division, Div. 01 Aydin Corporation, San Jose, CA 95119-1371 

....................................................................... 408-629-1100 
t Generallnstrumen~ Govt Systems, Hicksville, NY i 1802-0709 ......... 516-933-3000 
t Honeywell Inc., Aerospace & Defense Grp. Minneapolis, MN 55408 ..... 612-870-5186 
tM/A COM Ltd, Bed!ordshire, ENGLAND LU5 4S)(, England........... 44(582)471200 
§ Sparkomatic, Milford, PA 18337 .................. "..................... 717 .. 296-6444 

DIACs-4BOO - See Vol. A 

Dials, Instrument, Metal, Plastic, etc.-2400 - See Vol. C 

Dials, Turns Counting-2400 - See Vol. C 

Dielectric Heating Equipment-4i00 - See Vol. 0 

Dielectrics - See Films (Vol. C), Insulation Materials (Vol. C) 

Differentials, MeChanical - See Gears & Gear Mechanisms (Vol. 8) 

Digital Panel Meters - See Meters, Panel (Digital) (Vol. D) 

Digital Tape Recorders - See Recorders, Computer Data (Vol. D) 

Digitizers, Audio (Sonic)-2000 - See Vol. 0 

Digitizers, Video-2000 - See Vol. 0 

Digitizers, Pencil Follower (Incl. Coordinate & Graphic)-2000 - See 
Vol. D 

Digitizers, Transient & Waveform-2900 - See Vol. 0 

Dimmers, Light - See Controls, Lamp Dimming, Flashing (Vol. D) 

Diode Arrays (Incl. Photo)-3700 
American Microsemiconductor, Ine., Madison, NJ 07940, 201-377-9566 •• A02155 
DiaUght Corp" A Cambridge Elctrns. Inds. Co., Manasquan, NJ 08736, 

201-223-9400 ...... " ..................... ,.,., ...... ,..... 8'1133-1140 
§ EG & G Vactec, Sl LoUiS, MO 63132, 314-423-4900 • , •••••••.••..• , •. ,. 8 0 1321 
t Electronic Devices, Inc., Yonkers, NY 10110, 914-965-4400 . • . • . • .• A02178-2179 

HEI, Inc., OptoelectroniCS Div., Victoria, MN 55386, 612-443-2500 ••• 8 0 1322-1323 
t International Sensor Systems, Inc., Aurora, NE 68818, 402-694-6111 •••• Ao 1749 

K & M ElectroniCS, W. Springfield, MA 01089,413-781-1350 ,.......... .A·1963 
Motorola Semiconductor Prods. S9Clor, Phoenix, AZ 85018-6606, 602-244-6900 

..................... , ............................. , ............. Ao2186 
§t Oplek Technology Inc., McKinney, TX 75069, 214-542-9461 .••••• ,..... 8·1333 

Oplo Diode Corp., Newbury Park, CA 91320, 805-499-0335 ••• , • • • • • • • •• 8 0 1334 
Philips ECG, American Philips Co., WaHham, MA 02254, 617-890-6107 .• Ae2197 

tSiionex Inc., Plattsburgh, NY 12901, 518-561-3160 .................... 8.1347 
Advanced Detector Corp., Applied Sclar Energy Corp. Industry. CA 91746 

....................................................................... 818-368-6886 
§ A E G Corporation, Somerville, NJ 08876-1269 ......................... 201-231-8300 
t A.S.I. Microsystems, Inc., (Formerly Andrich Systems, Inc.). Bohemia, NY 11716 

........... , ....................... ,................. ................... 516-589-5656 
t Assembly Specialists, Acton, MA 01720 ................................. 617-263-9100 
t Allantic Solar Products, BaHimore, MD 21237 ............ 301-686-2500;800-237-6527 
t Basic ElectroniCS, Inc. Stanton, CA 90680 .............................. 714-530-2400 
§ Bradford Electronics, Inc., Bradford, PA 16701 ........................... 814-362-5700 
tDionics, Westbury, NY 11590 ........................................... 516-997-7474 

EG&G, Inc., Photon Devices, Salem, MA 01970 ................. "....... 617-745-3200 
t EG & G Judson, Montgomeryville, PA 18936 ....... , .. .... .. .. .. .. .. .... 215-368-6900 

EG&G Reticon, Div. 01 EG&G. Sunnyvale, CA 94066-4197 .............. 408-736-4266 
ELMA Electronic Inc., Fremon~ CA 94538 ............................... 415-656-3400 

§t General Electric Solid State Div., G.E Corporation, Somerville, NJ 08876 

Hamamatsu Photonics KK, Hamamatsu City, Shizuoka Prel, JAPAN ... . 
HEI, Inc., Hybrid Electronics Div. Victoria, MN 55386 ................... . 

§ Hewlett-Packard Co., Cupertino, CA 95014 ............................. . 
Hitachi America, Ltd., San Jose, CA S5131 ............................. . 

§t Honeywell Optoelectronics, Richardson, TX 75061 ..................... . 

201-685-6530 
0534-52-2141 
612-443-2500 
800-752-0900 
408-435-8300 
214-470-4271 

§-Product sold through distributors t-Product meets MIL specs EEM 1989 



PRODUCT INDEX & DIRECTORY 
ISLProductslnt'l,ltd,Syosset NY 11791-6093 "" 516-937-3475 

tLedtronics, Inc" Torrance, CA 90505 """"""'" 213-549-9995 
§ Lite-On Inc" Milpitas, CA 95035 """""""""" 408-946-4873 

Marktech International Corp, Menands, NY 12204 . 518-4.16-5865 
§t MERET, Inc, Santa Monica, CA 90404-4998 ".,. 213-828-7496 
t Microsemi Corp., Santa Ana, CA 92704 '" .. , ... , .. , 714-979-8220 

NEC Electronics, Inc, Mountain View, CA 94039 ., 415-960-6000 
Optoelectronics/Textron, Petaluma, CA 94975-0039 ., 707-763-5900 
Opta Technology, Inc, Wheeling, IL 60090 , 312-537-4277 

§ Pioneer Components, Brooklyn, NY 11234 . 718-444-3880 
§ Rollm ColjlOratian, Ilvine, CA 92718 ' '" 714-855-2131 
§SC Technology, Inc" livermore, CA 94550. 415-373-9230 
§ Semtech, Newl:>ury Park CA 91320 ., , , ' 805-498-2111 
§ Shakai Far Eas~ Ltd, Hartsdale, NY 10530 914-681-0700 
§ Siemens Components, Inc" Oploelectronics Division, Cupertino, CA 95014 

,,,.,,",,. """" """."."",,. ""."",,. 408-257-7910 
Siemens Components, Inc., Special Products Div., Iselin, NJ 08830 , " , . , 201-321-3400 
Silicon Deleclor Corp, Camarillo, CA 93010 .. , ,.,"',."., .. ,""',',. 805-484-2884 

t Solid Slate Devices, La Mirada, CA 90638 . ".,"""',.,""',. 213-921-9660 
§t Solitron DeVices, Inc" Semiconductor Group, Riviera Beach, FL 33404-9978 

" .... " " , "" " , .. " , .. , " " .. , '" 407-848-4311 
Spirieon, Inc" Logan, LIT 8432'1 '.,. 801-753-3729 
Sprague Electric ('-ompany, DislbnDiv" Mansfield, MA 02G48-9102 , . , , , 617-339-8900 
Sprague Electric Company, The Semiconductor Group, Worcester, MA 01613-2036 

." .. " .. ""... 617-853-5000 
§ SPS Inc, (Muirhead Vactric), Sp'inglield, NJ 07031 " 201-376-1222 
t Texas OptoelectroniCS, Inc" Garland, TX 75042 , .. ,' 214-487-0085 

Thor Eleclronics, linden, NoJ 07036 ................. 201-486-3300 
§t VCH Incorporated, Chicago Miniature, Bullalo Grove, Il 60089 "', 312-459-3400 
i VoHage MuHipliers, Inc., Visalia, CA 93291 ".,.. .,.".,','," 209-65.1-1402 

Diodes, A'/aianctie-480!l - See 1101. A 

Diodes, BllckwarrJ-lI800 - See Vol. A 

iOli(Jldes, Bml~,,,:!o\I\Bn -- See Diodes, Avalanche (Vol. A) 

t:iiod,<'!s, Chip, IJnp!llckaged,-4800 "'- See Vol. flo 

Diodes, Electro!mmi!1!lscen! (iI'Iadiatil1!llI-481l0 - See Vol. t. 

Diodes, Frequency Multiplier-liSOO - See Vol. A 

Diodes, Germanium-4800 - See Vol. A 

Diodes, Gl.lnl1-4800 - See Vol. A 

O!odes, High Voltage n,OOO '\folts & Over)-4S00 - See Vol. A 

Diodes, Hot Carrier-4800 .- See Vol. A 

Diodes, Impatt-4BOO -"' See !lol. A 

Diodes, !nfrared-4800 - See Vol. A 

Diodes, laser-41100 - See Vol. A 

Diodes, light Emitting (lEDs)-3700 
§ A E G COrpi".l;,,", Telefunken Semiconduc\ol'S DiY., Som .. ",ili", iIIJ 011876-1269, 

2111-231-11300 .,' ,"' ., .... ".,." ... ,.,.,."., ... , .. , .. ,., .. , •. "., B.112. 
A",,,,,rex EIec1rcmic Company, A Div. of North American Philips Corporation, 

SI"j"l1I"i!I", 111102876,401 .. 762-3800 """" , ..................... ' Bo 1318-13111 
§ AND, William J. Purdy Co., Burlingame, ell. 94010,415-347-9916 .,.,.,. Bo1129 
§ Arcoiec1ric Corp" Canoga Park, CA 91304, 818-700-1933 ,.,' •.•.. 0.1130·1131 
§ ClaiMx ElectroniCS, Clail'Elx Corporation, lilt. Vernon, NY 10550, 914·664-6602 

." .. ,', .. "',.".,.,., .. ,.,., ...... ,.".,.,,.' •.. ,., ...... ,., .. , B·1320 
§ !li&light Corp" A Cambridge Elclrns. Inds. Co" Manasquan, NJ 08736, 

201-223-9400 , . ., •.. .,.,., ... , .. ,.".,., ... , ...... ,.... 8 0 1133-1138,1140 
§ EG 11. G Vaclec, St louis, MO 63132, 314-423-4900 .................... B·1321 

ELMA EIec1ranic Inc" Fremont, CA 94538, 415-655-3400 .,. ,........... C.1585 
t Gilway Technical Lamp, Woburn, MA 01801, 617-935-4442 ........ e0 1144-1145 
§ Golden Pacific EIec1ronics, Inc, Placentia, CA 92670, 714-993-6970 •. ,. ~ B01151 

HE!, Inc., Optoelectronics Di"., Victoria, MN 55386, 612-443-2600 ••• 8'1322-1323 
§Idea, Inc., Brea, CA 92621,213-697-4332 ..... , ....... ,.,' ..... , ...... e'1086 
§Induslrial!levices, inc" Hackensack, NJ 07601, 201-489-8989 •..• ' B0 1159,1161 

Inle.-Markel, Glenview, IL 60025, 312-729-5330 ., .•..••.. ,., ••.• ".... B·11711 
ISL Products Inl'l, ltd., Syosset, NY 11791-6093, 516-937-3475 ., •• ,.,.. A'1085 

§ JKL Components Cerporation, Pacoima, CA 91331, 818-896-0019 ••• ,.. B·1163 
tledl,onics, Inc" Torrance, CA 90505, 213-549-9995 , ........... ,. B0 1020,1167 
§ Marktech International Corp., Menands, NY 12204, 518-436-5865... 13.1172-1113 

§t IliERET, Inc., Santa Monica, CA 90404-4998, 213-828-7496 ., .• ,........ B.1215 
lII;neico Inc. - A Talley Ind., Thomaston, CT 00787'()459, 203-283-8261 .• B'1175 
NEC Elec1ronics, inc., Mounlain View, CA 94039, 415-960-6000 ..••••••• B.1324 

§ NKK Switches 01 America, Inc., Scottsdale, AZ 85260, 602-991-0942 
.. ' ............... , .... , ... , ...... , ........ , ... , ...... , ..... B0 1817-1821 

§ Oplek Technology Inc., McKinney, TX 75069, 214-542'9461 •••••••••••• B'1333 
Opla Diode Corp., Newbury Park, CA 91320, 805-499-0335 .••.•.. , , •. ,. B·1334 

t Oxley, Inc., Branford, CT 06405, 203-488-1033 ., ••• , •.• ,."., •• ,. 8 0 1025,1179 
Philips ECG, American Philips Co., Waltham, MA 02254, 61NI90-6107 ., A'2197 

§ Sharp EIec1ronics Corp" lIIicroelec1ronics Dlv" Mahwah, NJ 07430, 201-529-8757 
... , ....... , ..... ,.,...................... Ao2200,8·1180-1182,1339,1344 

§ Shelly ASSOCiates, Inc., Tustin, CA 92680, 714-669-9850 .,............. 8'1122 
§ Shokai Fa. East, Ltd" Hartsdale, NY 10530, 914-681011700 ............ ,. 8.1187 

Silonex Inc., Plattsburgh, NY 12901, 518-561-3160 .•.• , •. , •.• , •• ".... 8·1347 
t Sloan Co., Sun Valley, CA 91353'()367, 213-875-1123 ••••••••••••• B0 1188-1195 

§t Sorenson Ughled Controls, HartlQrd, CT 06114, 203-527-3082;1-800-243-0240 
............. , .... , ........ , ................................ , .... B'1198 

Diodes, Liquid Crystal (LCDs)-3700 
Visual Communications Co., Inc., San Diego, CA 92126, 619-549-6900 

.,."., .. ,.,., ... " .. " ... , ........ , .... ,., .. , ...... " ...... 8·1199-1203 
§t AC, Interlace Inc., Irvine, CA 92718 """ ""'"'''''''''''' """""" 714-472-9524 

§ A E G Corporation, Somerville, NJ 08878-1269 " .. "",, .. ,""".,,'" 201-231-8300 
§ Alpha Dist. Corp" Richfield, OH 44286 . , , , , , , , , , . , ,. 218-659-7100 

Mair Exchange Corporation, Northridge, CA 91324 ,.,., 818-701-6977;800-824-5620 
§ Augat Alcoswitch, Augallnc" N, Andover, MA 01845 '.',,"'. 508-685-4371 
§Baknollndustries Inc, Missiasauga, ONT, CANADA L5L lXl 416-828-2400 

Brady, W. H, Co., Xymox Div., Milwaukee, WI 53201 414-355-8300 
§t Codenoll Technology Corp" Yonkers, NY 10701 .,',.".,',., 914-965-6300 

Communicalion Devices, Inc" Scarborough, Ont, CAN M1H3A4 " .. "", 416-439-6320 
t Computer Optical Products, Inc., Sub, 01 Hathaway Corp., Chatsworth, CA 91311-6910 

,.,.,""",.,"',. ".,",.,',.,"',."'''''''''',, .... ,''''''., 818-882-0424 
§ Data Display Producls, Los Angeles, CA 90009 .,",'".,"",.,."',,., 213-640-0442 
§ Distributor & Special Products, Thomson Consumer Electronics, Inc, Deptford, NJ 08096 

_ .. """., .. ",.',.", .. """",,,,,, .. ,,,,,,,,,,,,.... 609-853-2525 
Eaton Corp.lCuller-Harnmer Prods, Aerospace & Commercial Controls Div" Milwaukee, 

W153216. .. .. "",,.,," "'" .. " """ , .. "" .... " ".,,",,'''', 414-449-7487 
Ei North America, New York, NY 10021 " ..... " " ... " "." " .... "" .. 212-517-5622 

§ Electro-Mech Components, Inc., South EI Monte, CA 91733-3689 .... " 818-442-7180 
t Electronics Research Associates Inc., Winsted CT 06098 , , . , , , ,. , , , , , ., 203-379-2731 
§Everlighl - USA, Glendora, CA 91740 ' .. ,," """." " ... ".,,"""'" 213-697-5067 
§ EXFO E.O, Engineering, Quet>ec City, 0lIet>ec, CANADA Gl N 3Y2 , , , ,., 418-683-0211 
t Fema Elctrns, Corp" E. Brunswick, NJ 08816 ", .... ,',."',,.,',.,"'" 201-236-1223 
t Fibronics International Inc., Communications Way, Hyannis, MA 02601-1892 

.,.,., .. ,.,',.,"', .. " .. ,', ...... " .. ,.,""', .. ,." ..... ,',",'" 508-778-0700 
§GG-Thorsen, Rockford, IL 61105-1209 .. """,,,, " .... , .... " " ... ,," 815-968-9661 
§Genisco Technology Corp" La Mirada, CA 90638 .. ,', .... "',''''',., .. 714-523-7001 

Hamamatsu Photonics KK, Hamarnatsu City, Shizuoka Pre!, JAPAN.", 0534-52-2141 
HEI, Inc" Hybrid Electronics Div" Victoria, MN 55386 ".,.":,,.,""',., 612-443-2500 

§ Hewlett-Packard Co" Cupertino, CA 95014 , , .. , , , , , , , . , , , , , , , . , , : , .... ,. 800-752-0900 
Hitachi America, Ltd, San Jose, CA 95131 "" .. "" .. "" .. "" .... "" 408-435-8300 

§t Honeywell Optoelectronics, Richardson, TX 75081 """""'" .. ,,,,", 214-470-4271 
§ IDEC Corporation, Sunnyvale, CA 94089-2211 .,"',.,'.,""""',.,.,' 408-747-0550 
§IEE (Industrial Electronic Engineers), Van Nuys, CA 91405 "''''''" ... , 818-787-0311 
t Imlranic" Induslries, Sl Petersburg, FL 33716 ", .. "',',,.,."""""" 813-572-9010 
§ Inslrument Design Engrg. Assoc, Inc, 8n>.a, CA 92621 """,,""'" 213-697-4332 

§tLamp Technology, Inc., Bohemia, NY 11716 . """. ,." .......... 518-567-1800 
§t laser Diode, Inc., Morgan CruCible, New Brunswick, NJ 08901 ,.. 201-249-7000 
~ Ledco Div" St Paul, MN 55107 ",',. ,."." .... ".,',.,. 612-222-2791 
§ Leecrafl Mfg" long Islood City, NY 11101 "'" 718-392-8800 
§Lite-On Inc" Milpitas, CA 95035 "." ,.,.,"" , .. " ... ,',",',",'".,',' 408-946-4873 
§ UtteHuse, Inc" Sub. 01 Tracor, Inc, Des Plaines, IL 60016 .""""""", 312-824-1188 
§ lumex Opta/Comps., Inc" Palatine, IL 60067 .".",',' ... ,"."""",. 312-359-2790 
t Math Assocs" Westbury, NY 11590 "" .. """".,, "" """." " ... " 516-334-8800 
§MG Electronics, Hauppauge, NY 11788 .. ",,,,,, .. "" .. "''',, ... ,,'' 516-582-3400 
t Micropac Inds., Inc., General Sensors Div" Garland TX 75040 "',.".," 214-272-3571 
§ Milsubishi Elc!rns, America, Inc, Semiconductor Div, Sunnyvale, CA 94086 

'''" .. , .. "."" .... "." ......... ,,"" 408-730-5900 
Mouser Electronics, Mansfield, TX 76083 . ",."',,',', 800-346-6873 

§ NTE Electronics, Inc, Bloomlield,NJ 07003 201 .. 748-5089 
Opto Technology, Inc, Wheeling, IL 60090 .,""".,', 312-537-4277 

§Oshino Electric Lamp Works, ltd, Shinagawa-Ku, Tokyo, JAPAN""" '" 03-471-8548 
Philips Electronics ltd, Philips Comps" Scarborough, ONTARIO, CAN, Ml B 1 M8 

.", ... ,"".", .. "" .. " " .... , .. ,' ,,, .. ,,,, .. "",,.,, .... ,, ".. 416-292-5161 
§ Pioneer Components, Blooklyn, NY 11234 . , . , , .. ' '. "'.""""'" 718-444-3880 
't Rebco IOl9malional, San Jose, CA 95136 ,,, .. ,,".,, .... , .. ,,""""" 408-723-2932 
§ Relay Specialties, Oakland, NJ 07436 ... " .. " " " "" ." ..... "....... 201-337-1000 
§ Rohm Corporation, Irvine, CA 92718 " ... " ... "" .. ""."""" .. ".,, 714-855-2131 
§Sanyo Semiconductor Corp" Allendale, NJ 07401 ",.,., .. , .... ,"", .. , 201-825-8080 

Sctrrafllncorporated, Schroll GMBH, Warwick, RI 02886 .,""""""" 401-732-3770 
§ SchrollllK Ltd., Hemel Hempstead, Harts, ENGLAND HP2 4SG ", , ' , , .. 0442-40471/6 
§Schurter, Inc., Petaluma, CA 94952 "" ... " ... " .... """", .. ". "' .. 707-778-6311 

Senior Inds., Inc" Wood Dale, IL 60191 " .. ,,, ..... , .. "'" "" " .. "" .. 312-350-1800 
tShogyo Intemational Corp" Great Neck, NY 11021 ,""""'" .. " .. " .. 516-466-0911 
§ Siemens Components, Inc., OptoelectroniCS Division. Cupertino, CA 95014 

,.,",',.,"',.,.,' ,.".,",',.,' , .... ,,", ,., .. ' ,.,,' ,.,',., ,., , .. ,.,' 408-257-7910 
Siemens Components, Inc., Special Products Div, Iselin, NJ 08830 .. , ' " 201-321-3400 

§ Silicon Sensors, Dodgeville, WI 53533 ", .... ,"" .... , .. """ .... ,,... 608-935-2707 
§Solid State, Inc., Bloomfield, NJ 07003 .,," "."" .. " " .. "."''''',, .. 201-429-8700 

Stetco, Inc" Franklin PI<., IL 60131 " .. , .. """ ...... ,"", .. ,,, .. , .. ,,.. 312-671-4208 
Stetron International, Inc" Buffalo, NY 14203 """""' .. ,.".""""" 718-854-3443 

§Teknalionallnds., Inc, Rochester, NY 14620-1103 ,.,,,,,,.",,,,,,"'" 716-232-1291 
t Texas OptoelectroniCS, Inc., Garland, TX 75042 .. ,,', .. ,.,"',.,',.,"" 214-487-0085 

§t VCH Incorporaled, Chicago Miniature, Buffalo Grove, IL 60089 ".,.".,' 312-459-3400 
§ Wamco, Inc, Fountain Valley, CA 92708 "".".".,,",,""""""'" 714-545-5560 

Wilbrechl Electronics, Sl Paul, MN 55107 . "".""." ". '" """, .... 612-222-2791 

Diodes, Limiting-41100 - See 1101. A 

Diodes, liquid Crystal (lCDs)-3700 
A E 10 Corporation, Telefunken Semiconductors DIY., Somerville, NJ 08876-1269, 

201-231-8300 ..................................... ,.............. 8·1127 
!lensitron Corporation, DE!nsitron Inte,lIIIIianal, Tomlnce, eA 90505, 213-530-3530 

, • , , •.•....•.. , ...•. : ..•.•...••••••.•.•• , •.••••••••• , • , , •• ,. B-1062-1063 
Oc"lar inc., Richardson, TJ( 75080, 214-437-2561 •••••••••••••.• , 8·1099-1101 
Sharp Eleo:lronics Corp., Microelectronics Div., Mahwah, NJ 07430, 201-529-8767 

, ........ ' .. , ................... , ... , ................... B·1339,1344,1346 
§Alomergic Cllemelals Corp, Farmingdaie, NY 11735-1527 "" """" '. 516-694-9000 
tFema Elclrns, Corp., E. Brunswick, NJ 08816" """' .. "" .. ", .. , .. '" 201-236-1223 

ISl Products Inl'l, Ltd, Syosset NY 11791-6093 ".,""', .. ,.".,.,",. 516-937-3475 
§Optrex/Saiori, Torrance, CA 90505 .,',.,,"", ""., '"'' , .. ,," '''" .. 213-378-9478 

Philips Electronics Ltd, Philips Comps., ScarIlorough, ONTARIO, CAN. Ml B 1 M8 
""'''''''''',.,''''"',.',,. "'" " .. ,""', .... ,"""" ,,," ... " .. 416-292-5161 

§ Rei:>co Internationa~ San Jose, CA 95136 """"'''''"."" .... ,,,.... 409-729-2932 
§ Sam Sung Eletm, Dvcs., Amartca, Inc, La Mirada, CA 90638 213-802-8425 

EEN! 1989 §-Product sold through distributors t-Product meets Mil specs 



Diodes, Liquid Crystal (LCDs)-3700 (Cont'd) 
§ Sanyo Semiconductor Corp, Allendale, NJ 07401 .............•..•...... 

Stetron International, Inc., Buffalo, NY 14203 ......................•..... 
t UCE, Inc, Norwalk, CT 06854 .......................................... . 

VL Electronics, Inc, Varitroroix L m., los Angeles, CA 90039 

Diodes, Matched Pairs·4800 - See Vol. A 

Diodes, Matched Quads-4800 - See Vol, A 

Diodes, Microwave Detector·4800 - See Vol. A 

Diodes, Microwave Mixer-4800 - See Vol. A 

Diodes, Noise·4800 - See Vol. A 

Diodes, Photoelectric-3700 

201 ·825-9080 
71EHI54--3443 
203--838·7509 
213--661-8883 

§ Clairex ElectroniCS, Clairex Corporation, Mt. Vernon, NY 10550, 914·664·6602 
.. , .. , ........ , ........ , •••• , .................................... B·,320 

. § EO & 0 Vactec, 51 Louis, MO 83132, 314-423-4900 ••.. ,............... B.,321 
NEC ElectroniCS, Inc., Mountain View, CA 94039, 415-960·6000 

........................ , ............ , .. .. . . . • .. .. BoI324·1326,1328·1331 
§ Oplek Technology Inc., McKinney, TX 75069, 214·542·9461 ,........... B.,333 

Opto Diode Corp., Newbury Park, CA 91320, 805·499-0335, " ••.•••• , •.• B·,334 
t Silonex Inc., Plattsburgh, NY 12901, 518·561·3160 •••.•••••••••.•••••• B.,347 
§ Advanced Detector Corp., Applied Solar Energy Corp.. Industry, CA 91746 

..............•.....•................ , ................... , . .. . . . . .. . . .. 81 &-369-6886 
§A E G Corporation, Somerville, NJ 0887&-1269 ......................... 201·231·8300 
§A E G Corporation, Telefunken Semiconductors Div., Somerville, NJ 0987&-1269 

.........................................•..•.......................... 201·231·8300 
Ante! Optronics Inc., Burlington, OntariO, CANADA L7M lA6 ............. 41&-335-5507 

t Centronic, Inc., Morgan Crucible Co, Electrohics Div., Newbury Park, CA 9132~ 1702 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 805·499-5902 . 

t Computer Optical Products, Inc., Sub. of Hathaway Corp, Chatsworth, CA 91311 ·691 0 
· . . . .. . .. . .. . .. .. ... .. . . .. . . . . . . . . . . . . . .. . .. . .. . .. . . . .. .. . .. . . .. . . . . . .. 81 &-882-0424 

EG&G, Inc., Photon Devices, Salem, MA 01970 ......................... 617·745·3200 
§Hewlett·Packard Co, Cupertino, CA 95014 .............................. 8~152·09oo 

§tHoneywell Optoelectronics, Richardson, TX 75081 ...................... 214-470-4271 
Marklech International Corp, Menands, NY 12204 ...................... 51&-43&-5885 

§tMERET, Inc., Santa Monica, CA 90404·4998 ............................ 213·82&-7496 
§NTE Electronics, Inc, Bloomfield, NJ 07003 ............................. 201·74&-5089 

Philips Electronics Ltd, Philips Comps., Scarborough, ONTARIO, CAN. M1 B 1 Me 
....................................................................... 416·292·5161 

§ Relay SpeciaRies, Oakland, NJ 07436 ................................... 201·337·1000 
§Shokai Far East Ltd., Hartsdale, NY 10530 ............................. 914-661-0700 
t Silicon Detector Corp, Camarillo, CA 93010 . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 805·484-2884 
t Silicon Sensors, Dodgeville, WI 53533 .................................. 60&-935-2707 

Sprague Electric Company, Distbn.Div., Mansfield, MA 02048-9102 ...... 617·339-8900 
Sprague Electric Company, The Semiconductor Group, Worcester,MA 01613·2036 

· . .. . .. . .. . .. . . .. . .. . . . . . . . . . . .. . .. . .. . . .. .. .. . .. . .. . .. . . . .. . . . .. . .. . .. 617·853·5000 
§t Thor Electronics, Linden, NJ 07036 ..................................... 201-48&-3300 

§ Thorn EMI Electron Tubes Inc, Fairfield, NJ 07006 .. ... .. . ... . . . . . .. . . .. 201 ·575-5588 
§ Tacos America, Inc., Tokyo Cosmos Electric Co., LId., Arlington Heights, IL 60005·3904 

....................................................................... 312·364·7277 

Diodes, PIN·4800 - See Vol. A 

Diodes, Power, Surface Mount·4800 - See Vol. A 

Diodes, Schottky·4800 - See Vol. A 

Diodes, Selenium - See Rectifiers, Selenium (Vol. A) 

Diodes, Silicon-4800 - See Vol. A 

Diodes, Step Recovery·4800 - See Vol. A 

Diodes, Switching-4800 - See Vol. A 

Diodes, Switching, Surface Mount·4800 - See Vol. A 

Diodes, Temperature Compensating-4800 - See Vol. A 

Diodes, Trigger -:- See Diodes, Avalanche (Vol. A) 

Diodes, Tuning, Surface Mount-4800 - See Vol. A 

Diodes, Tunnel·4800 - See Vol. A 

Diodes, Varactor-4800 - See Vol. A 

Diodes, Varactor, Surface Mount·4800 - See Vol. A 

Diodes, Video Detector - See Diodes, Microwave Detector (Vol. A) 

Diodes, Zener & Stabistors (Forward Reference Diodes)-4800 - See 
Vol .. A 

Diodes, Zener, Surface Mount·4800 - See Vol. A 

Diodes (MIL)-2440 
t Voltage Multipfiers, Inc., Visalia, CA 93291, 209·651·1402 •• A.2208--2209, B.1039 

Cir-Q-Tel, Inc, BeRsville, MD 20805 ..................................... 301·94&-1800 
tEG & G Judson, Montgomeryville, PA 18936 ............................ 215-36&-6900 

§tFEI.Microwave, Inc, Frequency Electronics, Inc, Sunnyvale, CA 94086 .. 40&-732--0880 
Fenwal Electronicsl APD, Kidde, Inc., MiHord, MA 01757 ................. 50&-47&-6000 

t Koep Precision Standards, Inc, South Plainfield, NJ,07080 ........ 201·757·2220/2277 
MACOM, Inc., Burlington, MA 01803 .................................... 617·272·3000 
Micronetics, Norwood, NJ 07648 ........................................ 201·767·1320 

§t Microsemi Corp.. Santa Ana, CA 92704 ................................. 714·979-8220 

PRODUCT INDEX & DIRECTORY 
Semicon Components, Inc, Div. 01 Semicon, Inc, Burijngton, MA 01803 ..........•...... 

617·272·9015 
Sprague Electric·Company, Distbn.Div., Mansfield, MA 0204&-9102 ...... 617·339-8900 
Sprague Electric Company, The Semiconductor Group, Worcester, MA 01613--2036 

.. . . .. . .. . .. .. . . . . . . .. . .•.. . . .•. . . . . .. . .. .. . . .. . .. . . . . . .. . . .. . .. . .. . ..• 617-853·5000 

Diplexers, Antenna-1900 - See Vol. 0 

Direction Finding Sets & Systems (MIl)-2440 
t Digital Radio Corp., Redondo Beach, CA 90277 ......................... 213-31&-4114 
t Electrospace Systems, Inc., Richardson, TX 75083·1359 .......... 214-47~2106/2107 
t E·Systems, Melpar Div., Falls Church, VA 22046 ........................ ' 703·~5.900 
t Generallnstrumen~ Govt Systems, Hicksville, NY 11802·0709 " . ....•.• 51 a-:933--3ooo 
t Glatzer Industries Corp., New Rochelle, NY 10801 •..•.............•.... 914-57&-2700 
t Lockheed Electronics Co., Inc., Lockheed Corporation, Plainfield, NJ 07061 

....................................................................... 201·757·1800 
t Microwave Systems Inc., Syracuse, NY 13211 ·21 00 .................... 315-437·9951 
t Radio Research Instrument Co., Inc., Waterbury, CT 06704-3506 . . . . . . . . 203·753--5840 

Discharge Systems, 'Energy-4000 - See Vol. D 

Discriminators-1900 - See Vol. D 

Disks, Alignment, Flexible Disk Drive-2000 - See Vol. D 

Disks, Computer Memory' - See Memory Systems, Disk (Vol. D) 

Disks, Diagnostic, Flexible Disk Drive·2000 - See Vol. D 

Disks, MagnetiC 3N"-2000 - See Vol. D 

Disks, MagnetiC, 5&- Flexible-2000· - See Vol. D 

Disks, MagnetiC, 8" Flexible·200l) - See Vol. D 

Disks, MagnetiC, Front-loading Cartridge·2000 - See Vol. D 

Disks, MagnetiC, Pack-2000 - See Vol. D 

Disks, Magnetic, Sub-4"-2000 - See Vol. D 

Disks, MagnetiC, Top-loading Cautridge-2000 - See Vol. D 

Disks, MagnetiC, Winchester Module-2000 - See Vol. D 

Disks, Memory, Flexible - See Memory Systems, Disk, Flexible (Vol. OJ 

Disks, Optical Encoder - See Encoders, Shaft Angle, Optical (Vol. B) 

Dispensers, Adhesive-1SQO - See Vol. C 

Dispensers, DIP 8< IC - See Machines, Component Handling (Vol. D) 

Display Modules-2450 
Amperex Electronic Company, A 0i1l. of North American Philips Corporation, 

SlatersVille, RI 02876, 401·762·3000 ............................. ,.. B.1047 
AND, William J. Purdy Co., Burlingame, CA 94010, 415·347--11916 

.......... , .......... , .. , .......... , ••• ,............... 6 0 1048.1049,1129 
Applied Data Systems, Baltimore, MD 21202, 800·541·2003;301·576-0335 

..... ,., ........... , ...... , •.• , ......... , .......... , ..... , ....... e·1050 
Canyon Elctrns., Phoenix, AZ 85021, 502-944-4421 ., •• " •• ,., •••••• :.. 801051 
Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

312·360·3500 •• , ......... , .................................... ,.. B·1052 
Computron Oisplay Systems, Xce! Corporation, Pasadena, CA 91107, 

818·791·5600 ...... "., ...... , ...... , ................... ,........ B·1053 
§ Dale ElectroniCS, Inc" Columbus Div., Columbus, HE 68501·3647,402·564-3131 

............. , ................................................... B·1056 
Denaitron Corporation, Densitron International, Torrance, CA 90505, 213--530-3530 

••••••• " •••••••• , ••••••••••••••• " •• , •••••••••••••••••••• ,. B·1062·1053 
Dlaligh! Corp., A Cambridge Elctrns. Inds. Co., Manasquan, NJ 08736, 

201·223·9400 ................... , .................. , ...... , ..... , B·1065 
Dio·Rey, Div. ollnfo·Lite, Fairview, NJ 07022, 201--1141-4455.. 801066--1067,1073 
Electronics Research Associates Inc., Winsted, CT 06099, 203--379·2731 •••• , 

B·1075 
Electro·Numerics, Inc., Irvine, CA 92714, 114·250·1501 .••.••.•••.•.••. 001391 

§t Excel Technology Inti. Corp., Belle Mead, NJ 08502, 201-874-4747 •• B.1078·1079 
Hitachi America, Ltd., Electron Tube Division, Schaumburg, IL 60173, 

312·517·1144 , .................... , .. , ................. ,.... B.1082·1084 
§ Idea, Inc., Brea, CA 92621,213·697-4332 •.•••••••.•••••••..•.•.• B.1086,1166 
t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405, 818·787-0311 

.,." ............................ , ........ , ............. ,' ... , .... B·1087 
§IVO Industries, Inc., Eatontown, NJ 07724, 201·542·5151;800-932-0489 

............. , ••••• , ................ , .. " ................ B'1089,001149 
MicroDimensions, Inc" Mantor, OH 44060, 216-974-8070 •• " ••••• ".,.. B.1091 

§t NES, Inc. (Nationwide Electronic Syatems), CarpentersVille, IL 60110, 
312-426·6900 , •.• , .••• ,.............. B.1098,00 1153,1406-1408,1410·1411 

Ocular Inc., Richardson, TX 75080, 214-437·2561 ••••.••••••••••• B·1099·1101 
Optrex/Satori, Torrance, CA 90505, 213-378-9478 ., ••••.•••.•••• , B'1102·1104 
Seiko Instruments U.S.A., Inc" Components Oiv., Torrance, CA 90505, 

213·517·7770 ................................ , .......... ,........ B·1109 
Setra Systems, Inc., Acton, MA 01720, 508-263·1400;HI00·25·SETRA 

......................... , ....... , ........................ ,. B·1991·1992 
Staver Co., Inc., Bay Shore, NY 11706, 516-666-8000 ••••••••••••• B·1117·1121 
VL Electronics,. Inc., Varil,aniz Lm., Los Angeles, CA 90039, 213·661-8883 

....... , .... , ...................... , ..................... , .. , .... B·1123 
World Products Inc., Systems Devices Grp., Sonoma 95416,707·99&-5201 

............... , ...... ,., ....................... , ........ , ....... B·1125 
American Control Technology, Inc., West Dundee, IL 60118 •............ 312-42&-6780 

§-Product sold through distributors t-Product meets Mil specs EEM 1989 



PRODUCT INDEX & DIRECTORY 
§ Babcock Display Products, Inc., A Subsidiary of Babcock, Inc., Anaheim, CA 92805 

....................................... 714 .. 491-5121 
t Capitol Switch Inc, Danbury, CT 0681 0 ....... 203-744-3300 

C-Teklnc, Wakefield, MA 01880 .... 617-246-1720 
t Data Check Corporation, San Diego, CA 92126 . 619-578-0101 

Datel, Inc, Mansfield, MA 02048-1194 508-339-3000 
t DCllnc, Olathe, KS 66061 .... 913-782-5672 
§ Digitran Division, Xcel Corporation, Pasadena, CA 91107 81 8-791-5600 

Endicott Research Group, Endicott NY 13760 . 607-754-9187 
§Everlight - USA, Glendora, CA 91740 213-697-5067 
§ Extech Instruments Corp., Wanham, MA 02154 617-890-7440 
§ Futaba Corporation 0/ America, Electronic Components Div., Schaumburg, IL 60173 

................... .................... 312-884-1444 
t In/odex, Inc., Wolcott CT 06716 . . . . . . . . . . . ......... " . 203-879-4944 

Kinetic Systems Corp., Lockport, IL 60441 815-838-0005 
KMC Systems, Inc., Midland Pk, NJ 07432 .. 201-447-0007 
Kristel Corporation, West Chicago, IL 60185 312-293-0850 

t K-Systems of Texas, Inc., EI Paso, TX 79936 915-598-9769 
t Minelco Inc. - A Talley Ind., Thomaston, CT 06787-0459 203-283-8261 

NEI Ferranti-Packard Electronics, Mississauga, Ont, CANADA L4W 2Pl 

t Quantum Electronics, Inc, Lewistown, PA 17044 ............ . 
Sam Sung Elctrn. Dvcs., America, Inc., La Mirada, CA 90638 

§ Three-Five Sys-, Inc, Phoenix, AZ. 85201 . 

418-624-3020 
717-242-1132 
213-802-84Z5 
602-496-0035 

Display Power Supplies - See Converters, DC to DC (Vol. 0), Power 
Supplies, AC Output (Vol. 0) 

Displays, CRT-2450 
Computron Display Systems, Xcei Corporalion, i'asaderl~, CA 91107, 

818-791-5600 •.•.•..•.....•.••.•.•..•..........•.•..•.•....•.•... 8'1053 
Data Ray Corp., Broomfield, CO 80020, 303-469-5173 ••••.•.. ,.. .• B'1058-1060 
Genstar Rental Electronics, inc., Woodland Hills, eA 91367, 800-331-3440 (in 

CA);800-227-8409 ............ " .... " ............ " ... "............ .." 1)'1:1'71 
§Idea, Inc., Bres, CA 92621, 213-697-4332 .......................... , ... " ... B-l0B6 
t Infodex, Inc., Wolcott, CT 06716, 203-879-4944 ................. 101'1010 .. 10'11 ;lOBa 
§ Leader Instruments Corp., Hauppaull", NY 11788·3694, 516-231 .. S.QOO .... 0 0 1310 

World Products Inc", Systems Devices G,p., Sonoma 95476, 707-996-S2C1 
.............................................................................. S01125 

ASC Systems, Sl Clair Shores, MI 48081 313 .. 779-8700 
Aspect Electronics Inc, Sunnyvale, CA 94086 ... 408-737-2290 
Aydin Corp, Horsham, PA 19044 ........... 215-657-7510 

tCELCO, Mahwah, NJ 07430 ........ 201-327-1123 
tCollins Avionics Divisions, Rockwell Inti., Cedar Rapids, IA 52498 319-395-1000 
§ Colorgraphic Communications Corp., Atlanta, GA 30366 ..... 404-455-3921 
§Computerware, Inc., Vienna, VA 22180 703-821-8200 
§ Conrac Display Products, Inc., A Mark IV Industries Co., Dualle, CA 91010 

........................................... 8113-303-0095 
Dale Electronics, Inc., Columbus Div., Columbus, NE 68601-3647 . 402-564-3131 

t Data Check Corporation, San Diego, CA 92126 619-578-0101 
§Data Rentals/SIs-, Inc, BUibank, CA 91505.. 818-843-1221 

Daytronic Corp., Hawker Siddeley, Miamisburg, OH 45342 513-866-3300 
Digttal Equip., Marlborough, MA 01752 
Digitran Division, Xcel Corporation, Pasadena, CA gil 07 .. 

§Dolronix, New Brighton, MN 55112 .......... .." .......... . 
§ Everlight- USA, Glendora, CA 91740 .......... . 

GTE SUPPLY, GTE Communications Systems, Salll.ake City, lIT 841 '16 

818-791-5600 
612-633-1742 
213-697-5067 

"""""'"'''''''''''''''''''''''''''' 800-433-4637 
t HazeRine Corp., Emerson Electric Co., Greenlawn, NY 11740 516-261-7000 

Hitachi America, Ltd., San Jose, CA 95131 .. ,...... 408-435-8300 
t Imaging & Sensing Technology Corp., Horseheads, NV 14845 . 607-798-3372 
t ISC Cardian Electronics, Inc., Woodbury, NY 11797 ... 516-921-7300 
t Kaiser Electronics, Kaiser Aerospace & Elctms" San Jose, CA 95134 408-4-12-3000 

Kikusui Intemational Corp., Torrance, CA 90503 213-371-4662:800-.545-8764 
§ Krenz Electronic, Inc., San Clemente, CA 92672 . 714-361-6866 

Kristel Corporation, West Chicago, Il60185 .... 312-293-0850 
lee Data Corporation, Minneapolis, MN 55344 . . . . . . . . . . . . . . . 612-828-0300 
Matrix Corp., Raleigh, NC 27610 ................ . . . . . . . . . . . . . . . .. 919-833-2000 

§ Matrox Electronic Systems, Ltd, Dorval, QU, CANADA H9P 2T 4 . . . . . . . .. 514-685-2630 
§Metra Instruments, Inc, San Jose, CA 95131 ............................ 408·432-1'110 
§Mitsubishi Electronics, Torrance, CA 90502 ............................. 213-217-5732 
§ Sumitronics, Inc" Sumitomo Corporation, Sunnyvale, CA 94085 ... ".. 408-737-7683 
tSystems Research Laborotories, Arvin/Calspan, Dayton, OH 45440 ..... 513"426-6000 

Tektronix, Inc., Beaverton, OR 97077 .. .. .. .. .. ...... .. .. .. .. .. .. .. ... 800-835-9433 
§tTettron,lnc., Birdsboro, PA 19508 ....................................... 215-582-2711 

Texscan Instruments, Texscan Corporation, Indianapolis, IN 46226 . 317-545-4196 
§ Thor ElectroniCS, Linden, NJ 07036 ............. ".................. 201-486-3300 

U.S. Instr. Rentals, San Mateo, CA 94403 ............................. 600-824-2873 
XKD Corporation, Los Gatos, CA 95030 ............................. ' 408-395-3700 

t ZenHh CRT & Components Operations, Glenview, IL 60025 312-391-7733 
Zenith Components Group, ZenHh Electronics Corp., Glenview, IL 60025 

312-391-7733 

Displays, Dot Matrix-2450 
Altair Exchange Corporation, Northridll", CA 91324, 8"18-701-6977;800-824-5620 

...................... , .... , •. , •. " .. " ............. , .•.•.•. , •.•..•. 9·1043 
§ Amperex Electronic Company, A Div. of North American Philips Corporalion, 

Slatersville, RI 02876, 401-762-3800 ........................ " .••. ",., 8.1047 
§ AND, William J. Purdy Co., Burlingame, CA 94010, 415-347-9916 , .. 8·1048,1129 

C9M America Corp., Santa Monica, CA 90404, 213-828-8245 •••..• 0·1082-1083 
§ Dale ElectroniCS, Inc., COlumbus Div., Columbus, NE 68601-3647, 402-564-3131 

....... , ........ ,." ....... , ........... , ............. ,,, .... , Bo l055,1057 
§ Densilron Corporation, Densllron International, Torrance, CA 90505, 213-530-3530 

......... , , .... , .• , ........ , •• , ••.• , •.•.• , , ..... , .... , , ......... , 9·1062 
Dio-Rey, Dlv. of Info-Lile, Fairview, NJ 07022, 201-941-4455 .. 9 0 1066-1071,1073 

Displays, Edge lighted & Back lighted-2450 
§t Electronics Research Associates Inc., Winsted, CT 06098, 203-379-2731 ••••• 

801075 
§ Everlight - USA, Glendora, CA 91740, 213-697-5067 ••••••••• ,. _ •• , ••• , 8'1143 

Fujitsu of America, Santa Clara, CA 95054, 408-562-1000 ••.•.• ,....... 8 01080 
Hamlin LCD, A Div. of Standish Inds.., Lake Mills, WI 53551, 414-648-2315 

............................. , ..... ".,,, ...... , ................... 9 01081 
Idea, inc., 8rea, CA 92621, 213-697-4332 ......................... Bo l086,1166 

t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405,818-787-41311 
......................... , ........................................ 9 0 1087 

§ IVO Industries, Inc., Eatontown, NJ 07724, 201-542-5151 ;800-932-0489 .. 9 01089 
t Ledtronics, Inc., Torrance, CA 90505, 213-549-9995 .•.•. "............. 801167 

MicroDimensions, Inc" Mentor, OH 44060, 216-974-8070 .••....• "...... 9·1091 
NEe Electronics, Inc., Mounlain View, CA 94039,415-960-6000 .•• ,..... 9 01093 
Ocular Inc,. Richardson, TX 75080, 214-437-2561 .•...•.••.•..••. 8.1099-1101 
Optrex/Satori, Torrance, CA 90505,213-378-9478 ....•.•••••. , ..• 9·1102-1104 
Sam Sung Elctm. Dycs., America, Inc., La Mirada, CA 90638, 213-802-8425 

•..•...• , •.• " .•.........•....••.•• , ..... , •.•.••.. " .••• ,." ....... Bol106 
§ Seiko Instruments U.S.A., Inc., Components Div., Torrance, CA 90505, 

213-517-7770 ............. , •.•..•.•.• , ••••• , ..• , ..•..•.•..•.• , •••..• 9 01109 
§ Sharp Electronics Corp., Microelectronics DiY., Mahwah, NJ 07430, 201-529-8757 

. " ............ ' .. '"'' .... ..... .................... 8·1110-1111,1113-1116 
Staver Co., Inc., aay Shore, NY 11706, 516-666-8000 ••. B·1117-1118,1120-1121 
Vl ElectroniCS, Inc., Varitronix LID., Los Angeles, CA 90039, 213-661-6883 

•••••• " •••• '.0 ......... " ..................... , .............. , •••• "... 9.1123 
World Products Inc., Sysl .. ms Devices Grp., Sonoma 95476, 707-996-5201 

"., ........•. , ............ " •. ,., ........ ",., .. , ................ ,.". B0 1125 
§ AG Interface Inc, Irvine, CA 92718 ..................................... 714-472-9524 
§ Babcock Display Products, Inc., A Subsidiary of Babcock, Inc., Anaheim, CA 92805 

....................................................... 714-491-5121 
§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087 .... 3'12-360-3500 
§Chrono-Iog Corp, Havertown, PA 19083 ........... ........ 215-853-1130 
§ Colorgraphic Communications Corp., Allanla, GA 30366 ................ 4tJ4..455-3921 

Communication Devices, Inc., Scarborough, Onl., CAN M1 H3A4 . . . . . 416-439-6320 
Compulerwise, Olathe, KS 66062 .......... "..... .. .. .... .. ... 913-829-0600 
Crystaloid Electronics, Hudson, OH 44236 ........ 216-655-2429 

§'t Digital Electronics, Hayward, CA 94544-7831 ..... 415-471-4700 
Digital Equip., Marillowugh, MA 01752 
Dotronix, New Brighton, MN 55112 .... "....... 612-633-1742 

t, Eaton Corp.!MSC Products, Costa Mesa, CA 92621 714-642-2427 
t EEV Inc., Elmsford, NY 10523 . . . . . . . . . . . . . . 914-592-6050 
tFema Elctrns. Corp., E Brunswick, NJ 08816 ............................ 201-238-1223 
§ Futaba Corporation of America, Electronic Components Div, Schaumburg. IL 60173 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ................. 312-884-1444 
Hamlin, lake Mills, WI 53551 ......................... ................. 414-648-2361 
Hewlett-Packard Co., Cupertino, CA 95014 .. . .. .. .... .................. 800-752 .. 0900 
Hitachi America, lid., San Jose, CA 95131 .............................. 408-435-8300 

§ Instrument Design Engrg. Assoc" Inc., Brea, CA 92621 .................. 213-697-4332 
Internationallnstrumentatiorr, Inc., Westlake VIg.. CA 91361 ............. 805-495-7673 

§ Lite-On Inc., Milpitas, CA 95035 .................................. 408-946-4873 
§ Noritake Co., Inc., Noritake Co., limited (Japan), Torrance, CA 90505 .... 213-373-6704 
t Orbit Instrumen! Corp., Hauppauge, NY 11788 .. 516-435-8300 
tOrbit Instrument of Cal., Cypress, CA 90630 ................. 714-527-0561 

Philips Electronics Ltd, Philips (',amps., Scarborough, ONTARIO, CAN. M1B lM8 
................................... 416-292-5161 

§Rohm Corporalion, Irvine, CA 92718 ................................... 714-855-2131 
Shapiro SCientific Inst, Corona del Mar, CA 92625 ...................... 714-675-1024 

§ Shelly Associates, Inc., Tustin, CA 92680 ......... ..................... 714-669-9850 
§t Siemens Components, Inc., Optoelectronics Division, Cupertino, CA 95014 

.................................................................. 408-257-7910 
Siemens Components, Inc., Special Products Div., Iselin, NJ 08830 .... 201-321-3400 

t Teiedyne Microelectronics, Los Angeles, CA 90066 .".... 213-822-8229;213-870-9831 
§ Texas Instruments, Dala/lmage Sensing (apia), Dallas, TX 75265 .... 214-995-6611 

Texas Optoelectronics, Inc., Garland, TX 75042 ..... "'............ 214-487-0085 
§ Thor ElectroniCS, Linden, NJ 07036 .... "........................ 201-486-3300 
§ Three-Five Sys., Inc., Phoenix, AZ. 85201 . ........................ 602-496-0035 
tTransicoil, Inc., Worcester, PA 19490-9990 .............................. 215-277-1300 
t UCE, Inc., Norwalk, CT 06854 ........................................... 203-838-7509 

Displays, Edge lighted & Back lighted-2450 
AND, William J, Purdy Co., e ... ,lingeme, CA 94010, 415-347-9916 _.,.... 9 01048 
Dio-Rey, Div, 01 info-Ute, Fairview, iIIJ 07022, 201-941-4455 .••••.••• ,.. 9·1073 
Hitachi America, LId., Electron Tube Division, Schaumburg, Il 60173, 

312-517-1144 ......... , ... ", •. ,., ........ " .•.•...•.••. ,.,. _. B.1082-1084 
§ Sharp Electronics Corp., liIIicroelectronics Div., Mahwah, NJ 07430, 201-529-8757 

,." .• , .• , .•• , ....... ".,., •.• , ...... , ............. B·1110-111',1113-1116 
Shelly Associates, Inc., Tustin, CA 92680, 714-669-9850 •• , •••.• _ ••• _.. 9.1122 
VL Electronics, Inc., Va,ilronix LTD., Los Anll"les, CA 90039,213-661-6883 

.............. " .................................. , ....... , ..... , .... 8'1123 
World Products Inc., Systems Devices Grp., Sonoma 95416, 707-1198-5201 

..... , ..• ,., ...... ,., .. ,.,,,., ... , ......... ,., ............... , .... 8 0 1125 
Arnerican Control Technology, Inc., West Dundee, IL 60118 ......•...... 312-426-6780 

t Barrington Plastics, Mt Laurel, NJ 08054 ............................... 609-235-5151 
Communication Devices, Inc., Scarborough, Ont, CAN M1H3A4 ......... 416-439-6320 

t Control Displays, Inc., Colmar, PA 18915 ................................ 215-822-3363 
Cryslaloid Electronics, Hudson, OH 44236 .............................. 216-655-2429 

§ Dale Electronics, Inc., Columbus Div., Columbus, NE 68601-3647 ....... 402-564-3131 
Display Devices, Inc., Encinilas, CA 92024 .............................. 619-753-0113 

t Eaton Corp./MSC Products, Costa Mesa, CA 92627 .. : ................. 714,64~-2427 

t Fema Elctrns. Corp., E Brunswick, NJ 08816 ............................ 201-238-1223 
GM Nameplate, Inc., Seattle, WA 98119 .. .. .. .. .. .. .. .. .. .... .. .. .. .. ... 206-264-2200 
Inlaq Electrotouch Sys-, GM Nameplate, Inc, Seattle, rNA 98119 ........ 206-264-5475 
KMC Systems, Inc., Midland Pk., NJ 07432 .............................. 201-447-0007 
Micro SwHch, A Honeywell Div., Freeport, IL 61032 .•. .. .. .. .. . . . . . . . . . .. 815-235-6600 

§ Optrex/Satori, Torrance, CA 90505 ............................. "...... 213-378-9478 
t Penn Keystone Corp., Wallingford, CT 06492 ................ 203-294-0537 

Shapiro Scientific Inst, Corona del Mar, CA 92625 ..... ................ 714-675-1024 

EEM 1989 §-Product sold through distributors t-Product meets Mil specs 



Displays, Edge Lighted & Back Lighted-2450 (Cont'd) PRODUCT ..... ILIO=A DIRECTORY 

t Spectra Lux Corp, Kirkland,WA 98034 ........................•.....•.. 206-747-0560 
§ Sunshine Scientific Instruments, Philadelphia, PA 19115 ................ 215-673-5600 

Texas Optoelectronics, Inc., Garland, TX 75042 ......................... 214-487-0085' 
§ Three-Five Sys., Inc., Phoenix, AZ 85201 ................................ 602-496-0035 
tTransicoi\ Inc, Worcester, PA 19490-9990 .............................. 215-277-1300 
t UCE, Inc., Norwalk, CT 06854 . ' ...................................... , .. . 203-836-7509 

Displays, Electroluminescent-2450 
§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087. 

312-360-3500 .................................................... 8.1052 
Densitron Corporation, Densilron International, Torrance, CA 90505, 213-530-3530 

...................... ; .......................................... 8'1062 
Hitachi Al1)erica, ltd., Electron Tube DiviSion, Schaumburg, IL 60173, 

312-517-1144 ............................................... a'1082-1084 
Idea, Inc., 8rea, CA 92621,213-697-4332 ............................. B'1086 

t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405,818-787-0311 
................................................................. 801087 

tlnfodex, Inc., Wolcott, CT06716, 203-879-4944 ............. 8'1010-1011,1088 
§ Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430, 201-529-8757 

............................................................ B·1110-1113 
World Products inc., Systems Devices Grp., Sonoma 95476, 707-1196-5201 

......................................................... ,.. B'1124-1125 
§Allen-Bradley Co, Industrial Control Div, Milwaukee, WI 53201 .......... 414-382-2000 

Bonar Kard-O-Ute, Inc, King of Prussia, PA 19406 ...................... 215-277-2910 
Communicafioh Devices, Inc., Scarborough, Onl, CAN Ml H3A4 ...... , .. 416-439-8320 

§tDigilal Electronics, Hayward, CA 94544-7831 ........................... 415-471-4700 
Endicott Research Group, Endicol\ NY 13760 .............. , ........... 607-754-9187 
'Fulaba Corporation 01 America, Electronic Components Div, Schaumburg, IL 60173 

.............................................. , ............. , .......... 312-884-1444 
GM Nameplate, Inc, Seattle, WA 98119 ,.............. ... . . .. .. .. .. .. ... 206-284-2200 
Intaq Electrotouch Sys., GM Nameplate, Inc., Seattle, WA 98119 ........ 206-284-5475 
NEC Electronics, Inc., Mountain View, CA 94039 ........................ 415-960-6000 

t arM Instrument Corp, Hauppauge, NY 11788 .................. ,....... 516-435-8300 
t Orbit Instrument 01 Cal, Cypress, CA 90630 .... . ...................• , 714-527-0561 

Shapiro Scientific Inst., Corona del Mar, CA 92625 .... , ................. 714-675-1024 
Shelly Associates, Inc, Tustin, CA 92680 .,.............. . ...... ,...... 714-669-9850 

§ Sumilronics, Inc. Sumilomo Corporation. Sunnyvale, CA 94066 ......... 408-737-7683 
tTeledyne Microelectronics, Los Angeles, CA 90066 ...... 213-822-8229;213-870-9831 
t UCE, Inc., Norwalk, CT 06854 .......................... .. .. .. .. .. . .. .... 203-!!38-7509 

VL Electronics, Inc., Varfironix LTD, Los Angeles, CA 90039 ............ 213-661-8883 

Displays, Electromagnetic-2450 
§ Densitron Corporation, Densitron International, Torrance, CA 90505, 213-530-3530 

............................... , .................. , .............. B·l062 
NEI Ferranti-Packard Electronics, Mississaug8, Ont, CANADA L4W 2P1, 

416-624-3020 .................................................... a·lot5 
Staver Co.; Inc., Bay Shore, NY 11706. 516-666-11000 ••• , ••.•.•••• B·1117-1121 
lEE (Industrial Electronic Engineers), Van Nuys, CA 91405 ... 818-'787-0311 

t Minelco Inc. - A Talley Indo Thomaston, CT 007B7-0459 ................ 203-283-8261 

Displays, Electromechanical-24S0 
§t Densitron Corporation, De~s;lron International, Torrance, CA 90505, 213-530-3530 

........................ , ........................................ 8·1062 
ElectrodynamiCS, Inc., A Talley Ind ... eo", Rolling Meadows, Il 60008. 

312-259-0740 ......................................... ,.......... 001145 
t Minelco Inc. - A Talley Ind., Thomaston, CT 06781-0459,203-263-8261. •. B.1175 

Staver Co., Inc., aay Shore, NY 11706, 516-666-8000 ...•.•..•.... S·1117-1121 
World Products 'nc., Systems Devices Grp .. Sonoma 95416, 707-996-5201 

.................................................. : .............. 8·1125 
tBowmar Instrument Corp., Aerospace D;v, Ft Wayne, IN 46809 •........ 219-747-3121 

lEE (Industrial Electronic Engineers), Van Nuy5, CA 91405 .............. 816-787-0311 
§ Micro Switch, A Honeywell Div, Froopor\ IL 61032. . . . . . . . . . . . . . . . . . . . . 815-235-6600 

NEI Ferranti-Packard Electronics, Mississauga, ant. CANADA L4W 2Pl 

t Novatronics Inc., Stratford, Ontario, CANADA N5A 6V6 ................. . 
t Penn Keystone Corp, Wamnglord, CT 08492 ......................... .. 

Schroff Incorporated, Schroll GMBH, Warwick, RI 02666 .......•........ 

Displays, Fiber Optic-2450 

416-624-3020 
519-271-3880 
203-294-0537 
401-732-3770 

AND, William J. Purdy Co., Burlingame, CA 94010, 415·347-9916 ••••••• B.1049 
§t Eaton Corp'/MSC Products, Costa Mesa, CA 92627 ......... ;.......... 714-842-2427 

Futaba Corporation of America, Electronic Components Div., Schaumburg,IL 60173 
......................... , ........................ , .................... 312-884-1444 

tGalileo Electro-OptiCS Corp, Sturbridge, MA 01566 ..................... 508-347-9191 
General Fiber Optics, Inc., Cedar Grove, NJ 07009 ................... ,.. 201-239-3400 

§ Mitsubishi Electronics,Torrance, CA 90502 ,............................ 213-217-5732 
t Teledyne Microelectronics, los Angeles, CA 90066 ...... 213-822-8229;213-870-9831 
tTransicoil, Inc., Worcester, PA 19490-9990 ...... , ....................... 215-277-1300 

Displays, Graphic-2450 , 
AHair Exchange Corporation, Northridge, CA 91324,818-701-6977;800-824-5620 

.......................... ,................................. 13'1042-1043 
§ Amperex Electronic Company,A Di". of North American Philips Corporation, 

SlatersVille, RI 02876, 401-762-3600 ................................ B'1047 
§ AND, William J. Purdy Co., Burlingame, CA 94010, 415-347-9916 .••• ,.. B'1129 

Applied Data Systems, Baltimore, MD 21202, 800-541-2003;301-576-0335 
..................................... , ........................... 8·1050 

Bergquist, MinneapoliS, MN 55435, 800-328-3882 • • • . • . • . • • • • • • • . • • • • •• 13'1858 
Bona!tKard-o-lite, Inc., King of Prussia, PA 19406, 215-277-2910 •••••• B·1132 
CBM America Corp., Santa Monica, CA 90404, 213-828-8245 ••••.• 001082-1083 

§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 
312-360-3500 ............................ ,....................... B.1052 

§ Dale ElectroniCS, Inc., Columbus Div., Columbus, NE 68601-3647, 402-564-3131 
............................................................ B'1055-1056 

tDCllnc., Olathe, KS 66061, 913-782-5672 ........ , .................... a'1061 
§t Densitron CorporaIiIln, Densitron International, Torranc;e, CA 90505, 213-530-3530 

........................................................... , B·l062·1063 

Dio-Rey, Div. of InfO-Lite, Fairview, NJ 07022, 201-941-4455 ••••.••••.•. B.l073 
Dixson, Inc., Grand Junction, CO 81503, 303-242-8863 (ext 223) • _...... 001382 
Endicctt Research Group, Endicott, NY 13760, 607c754-8187 •••••• B'1076-1077 
Everllghl • USA, Glendora, CA 91740, 213-697-5067 ••••• ,.............. B'1143 

§t Excel Technology Inti. Corp., Belle Mead, NJ 08502, 201-874-4747 •• a·1078-1079 
§ Fujitsu of America, Sanla Clara, CA 95054,408-562-1000 •••••••••••••• B.1080 

Genstar Rental ElectroniCS, Inc., Woodland Hills, CA 91367,800-331-3440 (in 
CA);800-227-8409 ................................................ 0.1277 

Hamlin LCD, A Div. of Standi,S!! In<l .... Lake Mills, WI 53551, 414-648-2315 
........................................................ , ........ B'1081 

Idea, Inc., Brea, CA 92621, 213-697-4332 ., •••••••••••••••••• ,........ B'1166 
t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405, 818-787-0311 

, ................................................................ B-1087 
IVO Industries, Inc., Eatontown, NJ 07724, 201-542-5151;800-932..(l489 •• B'1089 
Jayeo Plastics of California, 'nc., Orange, CA 92665, 714-974'1701 ••••• B-1869 
MicroDimensions, Inc., I/Ienlor, OH 44060, 216-974-8070 ••••••••••••••• B·1091 
NEC ElectroniCS, Inc., ~ounl"in View, CA 94039, 415-860-5000 ••.....•. B.1092 

§ Oplrex/Salori, Torrance, CA 90505, 213-378-9418 •••••••••••••••• B'1102-1104 
Sam Sung Elclrn. DYes" Amerlca,lnc., La Mirada, CA 90838, 213-802-8425 

..................... _ ............................ ,......... 130 1106-11011 
§ Seiko Instruments U.S.A., Inc., Components Oiv., Torrance, CA 90505, 

213·517-7770 ....................................... , .... ,....... 5-1109 
Sharp Electronics Corp., Microelectronics Div., Mahwah, Nd 07430,201-529-8757 

................................................................. B·1183 
Staver Co., Inc., Bay Shore, NY 11706, 516-666-8000 .................. B.112O 
VL ElectroniCS, Inc., Valilron;x L m., Los Angeles, CA 90039, 213-661-8883 

................. , ............................................. ,. B·1123 
World Products Inc" Systems Devices Grp., Sonoma 95476,707-996-5201 

••.••.•.••••••••••••••• , ••.••• "., ............................... B-1125 
t Adage, Inc., Billerica, MA 01821 .................................. ,...... 508-667-7070 
t Alden Electronics, Inc, Westboro, MA 01581 ............................ 508-366-8851 

ASC Systems, St Clair Shores. MI48081 ............................... 313-779-8700 
t Aydin Corp., Horsham, PA 19044 ........... , ........................... 215-657-7510 
§ Babcock Display Products, Inc, A Subsidiary of Babcock, Inc, Anaheim, CA 92605 

.............. , ................. ' ...................................... 714-491-5121 
tBar,inglon Plastics, Mt Lau,el, NJ 08054 ................... : ........... 609-235-5151 
§ Colorgraphic Communications Corp., Atlanta, GA 30366 ...........•.... 404-455-3921 

Cott Electronics Co., Inc., lenexa, KS 65219 ............................ 913-886-1673 
§ Conrae Display Products, Inc., A Mark IV Industries Co., Duarte, CA 91010 

, ........... , ..................... , .................................... 816-303-0095 
Crystaloid Electroni~s, Hudson, OH 44236 .•............................ 216-655-2429 
Data Ray Corp, Broomfield. CO 80020 .............. ,.......... 303-469-5173 

§tDigital Electronics, Hayward, CA 94&44-'1831 ........................... 415-471-4700 
Digttal Equip., Marlborough, MA 01752 
Dotronix, New Brighton, MN 55112 ..................................... 612-833-1742 

t Fema Elctrns. Corp., E. Brunswick, NJ 08816 .. .. .. . .. .. .. .. .. .. .. .. .. ... 201-238-1223 
§ Futaba Corporation 01 America, Electronic Components Div" Schaumburg, Il 60173 

.... , ..... ' .................................................... , .. . . ... 312-884-1444 
GM Nameplate, Inc, Seattle, WA 98119 ................. .. .... .. .. .. .... 206-284-2200 
Hamlin, Lake Mills, WI 53551 ." .......................... ,.' ......... 414-848-2361 

t HazeHine Corp., Emerson Electric Co, Greenlawn, NY 11740 ........... 516-261-7000 
t Inlodex, Inc., Wolcol\ CT'06716 .. .. .. . .. .. .. .. .. . .. .. .. .. . .. .. .. .. .. .. .. 203-879-4944 

KeHron Corp., Miniprinters Div., Wenham, MA 02154 .................... 617·894-8700 
KMC Systems, Inc., Midland PI<. NJ 07432 .............................. 201-447-0007 
Matrox Electronic Systems, ltd, DorVal, QU, CANADA H9P 21'4 . , . . . . . . . 514-665-2830 
Mauell Corp., Dillsburg, PA 17019 ' ..................................... , 717'432-8686 

§Metra Instruments, Inc., San Jose, CA 95131 .................. ' .......... 406-432-1110 
§ M~subishi Electronics, Torrance, CA 90502 ..... , ... ,., .......... ,.,.... 213-217-5732 
§ Norilake Co, Inc., Noritake Co .• Limited (Japan), Torrance, CA 90505 .... 213-373-6704 

Raster Graphics, Inc., Bend, OR 97701 .................................. 503-388-2584 
Sumitronics, Inc. Sumitomo Ccrporalion, Sunnyvale, CA 94086 ......... 408-737-7683 

t Systems· Research laborotories, ArvinfCalspan, Dayton, OH 4&440 . . . .. 513-426-6000 
Taliq Corp, Sunnyvale, CA 94089 ....................................... 408-745-0750 

t T ei<lronix, Inc., Beaverton, OR 97077 ...... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 800-835-9433 
tTeledyne Microelectronics, Los Angeles, CA 90066 ...... 213-822-6229;213-870-9831 

Displays, Graphic Systems-2000 - See Vol. D 

Displays, Head Up (HUD)-2450 
§ Futaba Corporation of America, Electronic Components Div, Schaumburg, IL 60173 

, ..... , ... , ..... , ............................................ 312-884-1444 
tGameo Electro-Optics Corp., Sturbridge, MA 01566 ..................... 508-347-9191 
t Imaging & SenSing Technology Corp., Horseheads, NY 14845 .. ,....... 607-796-3372, 
t Kaiser Electronics, Kaiser Aerospac"" & Elclms., San Jose, CA 95134 ... 409-432-3000 

Displays, Indicator Lighls-2450 
Altair Exchange Corporation, Northridge, CA 91324, 818-701-6977;800-824-5620 

....................................................... ; ......... B'1042 
Dio-Rey, Div. ollnfo-Lile, Fairv;ew, NJ 07022, 201-941-4455 •••••••••••• B.l073 

t Electronics Research Associates Inc., Winsted, CT 06098, 203-379-2731 ••••• 
B·,075 

§IEE (Industrial Electronic Enginears), Ven Nuys, CA 91405, 818-787-0311 
................................ , ............... , ................ 13'1087 

t Ledlronics, Inc., Torrance, CA 90505, 213-549-9995 ••.•.•.• ,........... B'1167 
§ lI'Iarktech International Corp., Menands, NY 12204, 518-436-5965... 801172-1173 

Sam Sung Elctrn. Dvcs., America. Inc., La Mirada, CA 90638, 213-802-8425 
............................................................ B"106-11011 

§Allen-Bradley Co., Industrial Control Div, Milwaukee, WI 53201 .......... 414-382-2000 
Cap"ol Switch Inc., Danbury, CT 06810 ............................ , .... 203-744-3300 
Communication Devices, Inc, Scarboroug~, ant, CAN M1H3A4 ......... 416-439-8320 
Orosspoin~ Div. of Info-Lite, Fairview, NJ 07022 ......................... 201-941-4455 

§ Dreels Switch, Inc, Waukegan, IL 60087 ...•............. 312-662-7667;800-323-9605 
t Ealon. Corp.lMSC Products, Costa Mesa, CA 92627 .................... 714-842-2427 

§t Eaton Corp.lCutler-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 
WI 53216 ............................................................. 414-449-7487 

§tGlar-Ban, A Mark IV Company, Tonawanda, NY 14150 .................. 716-694-5076 

§-Product sold through distributors t-Product meets MIL specs EEM 1989 



PRODUCT INDEX & DIRECTORY 
Hewlett-Packard Co, Cupertino, CA 95014 . 

t Interface Products, Inc., Oceanside, CA 92056 
Interswitch, Wm. J. Purdy Co., Burlingame, CA 94010 

§t JKL Components Corporation, Pacoima, CA 91331 .. 
tKolT)I Electronics Co., ernon Technologies,'Seattle, WA 98109 

§tLedco Div, Sl Paul, MN 55107 " 
Leecraft MIg., long Island City, NY 11101 .. 
Micro Switch, A Honeywell Div" Freeport, IL 61032 .,. 

t Minelco Inc, - A Talley Ind, Thomaston, CT 06787-0459 . 
Mouser Electronics, Mansfield, TX 76063 

t Penn Keystone Corp" Wallingford, CT 06492 
§ Rohm Corporation, Irvine, CA 92718 .' 
§ Schurter, Inc" Petaluma, CA 94952 
§ Siemens Components, Inc" Optoelectronics Division, Cupertino, CA 95014 

800-752-0900 
619-945-0230 
415-347-8217 
818-896-0019 
206-281-1300 
612-222-2791 
718-392-8800 
815-235-6600 
203-283-8261 
800-346-6873 
203-294-0537 
714-855-2131 
707-778-6311 

.. " .... """ ... " ... ,, 408-257-7910 
Texas Optoelectronics, Inc., Garland, TX 75042 . 

§ Three-Five Sys., Inc" Phoenix, AZ 85201 .... 
§t VCH Incorporated, Chicago Miniature, Buffalo Grove, IL 60089 . 
§t Waroco, Inc" Fountain Valley, CA 92708 

Wilbrecht Electronics, Sl Paul, MN 55107 .. 

214-487-0085 
602'496-0035 
312-459-3400 
714-545-5560 
612-222-2791 

Displays, Intelligent-2450 
Applied Data Systems, aaHimore, 111021202,800-541-2003;301-516-0335 

13·1050 
§ Cherry Electrical Prod .. cts, Cherry Corporation, W.ukegan, Il 00087, 

312-360-3500 ............................................. ,........... a·1052 
Dio-Rey, Dj'l. of Info-ute, Fairview, NJ 0'7CJ22, 201-941-4<155 .•.... ..••.• a'1072 
Eleclronics Research Associates Inc., Winsted, CT 06098, 203·379-2731 ....• 

a-10·?S 
t lEE (Industrial ElecltOIl;C Engineers), Vall Nuys, CII. 91405, 818-787-0311 

............... , .. , .... , .... , ............. , ... , ... , ............... a·l087 
§ Morktech Inlernalio".1 Corp., Menands, 1liiY 12204, 518-436-5Il65 .... a·1172-1173 

MicroDimensions, Inc., Me"tor, OH 44000, 216-974-11070 .................. a.1091 
VL Electronics, inc., \/arit,onix l m., I-os Angeles, CA 90039, 213-661-8883 

............. , .................. , ................................................ B·1123 
§Action Instruments, San Diego, CA 9212a.. 619-279-5726 
§ Allen-Bradley Co." induBI,ia! Control Div., Milwaui(e€, WI 53201 . 414-382-2000 
§ Mech Corp., Somerville, NJ 08876 ...... 201-359-4454 

American Control Technology, inc., West Dundee, It 60118 . 312-426-6780 
§ Babcock Display Products, Inc., A Subsidiary of Babcock, Inc., Anaheim, CA 92805 

714-491-5121 
tCapitol Swijch Inc" Danbury, CT 06810 . .................... 203-744-3300 
§Cincinnati Eleclrosyslems, Loveland .. OH 45140 513-831-6800 
§ Colorgraphic Communications Corp., Atlanta, GA 30366 .' 404-455-3921 
Co~ Electronics Co., Inc., Lenexa, KS 66219 ....... 913-888-1673 

§Corman Technologies Inc., Waterloo, Ontario, CANADA N2V tN2 519-884-4430 
§Dale Electronics, Inc., Columbus Div." Columbus, NE 68601-3647 402-564-3131 

Daytronic Corp, Hawker Siddeley, Miamisburg, OH 45342 .. 513-866-3300 
t Fema Elctms. Corp., E. Brunswicl<, NJ 08816 ........ ,... 201-238-1223 
§ Futaba Corporation of America, Electronic Components Div" Schaumburg, IL 60173 

.............................. 312-884-1444 
t ISC Cardion Electronics, Inc, Woodbury, NY 11797 . 516-921-1300 

Keltron Corp" Miniprint,;.s Div." Waftharn, MA 02154 .. 617-894-8700 
§ Kessler-Ellis Prods, Allanlic Highlands, NJ 07716 201-291-0500;800-631-2165 
§Krenz Electronic, inc., San Clemen,e, CA 92672 714-361-6866 
§Optrex/Satori, Torrance, CA 90505 .,. 213-373-9478 

Pacific Communications, Santa Ana, CA 92705 114-546-0147 
§ Shelly Associates, Inc, Tustin, CA 92680 ." 714-669-9850 

§t Siemens Components, Inc., OptoelectroniCS Division, Cupertino, CA 95014 
...................... 408·~!57-7910 

T elctronix, inc., Beaverton, OR 97077 ..... . . 600-835·9433 
§ Three-Five Sys., Inc., Phoenix, Jl..2 85201 . 602-496-0035 

VCE; Inc., Norwalk, CT 068!>4 .... ,... . . . . . . 203-838-7509 

Displays, Laser-2450 
t Laser Concepts, Omega Organization Inti., Seattle, WA 98133 .. .. 206-364·7881 

Displays, light-emitting Diode (lED)-24S0 
AHair Exchange Corporalion, Northridge, CA 91324,818-701-6977;800-824-5620 

..•... ,.,............. . .............................. .. ..••. B'1042-1043 
§ AND, William J. Purdy Co., Burlingame, CA 94010, 415-347-9916 .• , e'1049,1129 

Canyon Elclrns.., Phoenix, AZ 85021, tiIl2-944-4421 ...................... B'1051 
Crouzet Controls, Inc., Schaumburg, iL 60173-5419, 312-843-2200 ....... S'1711 

§ C-Tek Inc., Wakefield, MA 01880, 617-246-1720 .,., ..... ,............... 001142 
DCI Inc .. , Olai:he, KS 66061, 913-782-5672............................. 0'1380 
Densitron Corporalio", Densitron International, Torrance, CA 90505,213-530-3530 

........................................... , ....................... e'1062 
§ Dialighl Corp., A Cambridge Elctrns. Inds. Co., Manasquan, NJ 08736, 

201·223.9400 ....................................... ~.............. B'1065 
Dio-Rey, Div. of Info-ute, F.i",iew, NJ 07022, 201-941-4455 

.. • . . • . • . . . • . • • . • . • • . • • . . • . • • . • . • . • . . • . • • • . .• a·1066-1068,1070-1071,1073 
§ EAO Switch CIII'p., Milford, CT 05460,203-1177-4577 ••••.•• , ••••••• ,... eo1732 

§t Electronics Research Associates Inc., Winsted, CT 06098, 203-379-2731 ...... 
e'1075 

§ Everlighl- USA, Glendo,a, CA 91740,213-697-5067 .•.••.•.•.•...•.... a'1143 
§Golden Pacific ElectroniCS, Inc, Placentia, CA 92670,714-993-6970 ..... , S·1151 
§Idea, Inc., Brea, CII 92!i,21, 213-697-4332 ........................... B 0 1086,1166 

§t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405, 818-787-0311 

Industrial Devices, Inc., Hacken""ck, NJ 07601, 201-489-8989 ••• , ••.••. 
§ Inter-Market, Glenview, IL 60025, 312-729-5330 •.•..•••.•.•.••••.•.•.. 
§ IVO Industries, Inc., Eatontown, NJ 07724, 201-542-5151;800-932-0489 

B'1087 
B'1158 
Bo1178 

, .......................... ,............... ................ B'1089, 001148 
t Ledtronics, Inc., Torrance, CA 90505,213-549-9995 .•••.•••••• ,....... B'1167 
§ Marktech International Corp., Menands, NY 12204, 518-436-6865.... Bo 1172-1173 

Displays, Lighted Segment-2450 
§t NES, Inc. (Nationwide Electronic Systems), Carpentersville, IL 60110, 

312-426-5900 ........... , ................... ,.... B'1098,D'1153,1406-1407 
§ Newport Electronics, Santa Ana, CA 92704-4426,714-540-4914......... 001412 

Oslo Controls, Cheshire, CT08410-1511, 203-272-2794 .. , •••.•• , •••.••• B'1827 
Seiko Instruments U.S.A., Inc., Components Div., Torrance, CA 90505, 

213-517-7770 ....• , .................. , •• "......................... B'1109 
Setra Systems, Inc., Aelon, MA 01720, 508-263-14oo;1-800-25-SETRA 

,..................... .. ..................................... e'1991-1992 
§ Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430, 201-529-8757 

., •.• , ................................................. , •••• , •.••• B·1183 
Sloan Co., Sun Valley, CA 91353-0367, 213-875-1123 ••• B'1188-1191,1193-1195 
VL ElectrOniCS, Inc" Varitronix L TO" Los Angeles, CA 90039, 213-661-8883 

.,' •• ,' .............. ,., .................. ,....................... B'1123 
World Products Inc" Systems Devices Grp., Sonoma 95476, 707-996-5201 

.. , •.• , •..•••..••• ,............................................... B'1125 
§ A.C.lnterface Inc., Irvine, CA 92718 ..................................... 714-472-9524 
§ A E G Corporation, Somerville, NJ 08876-1269 ...... ................... 201-231-8300 
§A E G Corporation" Telefunken Semiconductors Div" Somerville, NJ 08876-1269 

................................. , ......... ,.. 201-231-8300 
Artisan Controls Corp, ParsIppany, NJ 07054 .... ,...................... 201-428-1770 
Auga~ Inc., Interconnection Products Group, Attleboro, MA 02703 ....... 508-222-2202 

t Capitol Switch Inc., Danbury" CT 06810 ................. 203-744-3300 
§ Chrono-Iog Corp., Havertown, PA 19083 ........... 215-853-1130 
§ Cincinnati Electrosystems, Loveland, OH 45140 . . . . . . 513-831-6800 

Communication Devices, Inc, Scarborough, Ont, CAN Ml H3A4 . . . . . . . . . 416-439-6320 
§Corman Technologies Inc., Waterloo, Ontario, CANADA N2V lN2 ....... 519-884-4430 

Digijec, Marion, OH 43302 .............................................. 614-387-3444 
t Eaton Corp.lMSe Products, Costa Mesa, CA 92627 .................... 714-642-2427 
§ Electro Industries, Div. E.1. Elctrns, Inc, Westbury, NY 11590 ............ 516-334-0870 
§Electrol Co., York, PA 17405 ............................................ 717-848-1722 
t Evershed & Vignoles, Ltd., Meggitt Holdings P. L C, Chiswick, London, ENGLAND W4 

5HJ .................................................................... 01-994-3670 
§ Extech Instruments Corp., Wattham, MA 02154 ......................... 617-890-7440 
t Fema Elctms. Corp., E. Brunswick, NJ 08816............. 201-238-1223 
tGIlway Technical Lamp, Woburn, MA 01801 ........................... 617-935-4442 
§ Hewlett-Packard Co., Cupertino, CA 95014 . . . . . . . . . . . . . . . 800-752-0900 
tHughes Aircraft Co., Microelctrns, Sys, Div., Irvine, CA 92715.......... 714-752-3800 
§ IDEC Corporation, Sunnyvale, CA 94089-2211 ........ ................. 408-747-0550 

Interswitch, Wm. J. Purdy Co., Burliogame, 'cA 94010 ................. 415-347-8217 
KeHren Corp., Miniprinters DiY., WaHham, MA 02154 .................... 617-894-8700 

t Korry Electronics Co., Criton Technologies, Seattle, WA 98109 .......... 206-281-1300 
Ledco Div., St Pau( MN 55107 ......................................... 612-222-2791 

§ Lite-On Inc., Milpitas, CA 95035 ..................... , ...... , ..... "..... 408-946-4873 
§ Lumex Oplo/Comps" Inc, Falaline, IL 60067 ........................... 312-359-2790 

Matrix Corp., Raleigh, NC 27610 ....... ,................................ 919-833-2000 
MicroDimensions, Inc, Mentor, OH 44060 ............................... 216-974-8070 
Micro Switch, A Honeywell Oiv., Freeport, IL 61032............ 815-235-6600 

t Minelco Inc. - A Talley Ind, Thomaston, CT 06787-0459 .,............... 203-283-8261 
§ NEe Electronics, Inc., Mountain View, CA 94039 ........................ 415-960-6000 
§ Paccom, Redmond, WA 98052 . . . .. . . . . . . . . . . . .. . . .. . . . .. 206-883-9200;800-426-6254 
t Pho-Tronics Div, E R. Wagner Mfg. Co, Milwaukee, WI 53224 414-355-6704 

§tQuality Technologies, Palo AHa, CA 93404 ............ , ................. 415-493-0400 
§Quantum ElectroniCS, Inc., Lawislown, PA 17044 ........................ 717-242-1132 
§ Rohm Corporation, Irvine, CA 92718 ................................. 714-855-2131 

Schroff Incorporated, Schroff GMBH, Warwick, RI 02886 ................ 401-732-3770 
§Schurter, Inc., Petaluma, CA 94952 ..................................... 707-778-6311 

Senior Inds,,, Inc., Wood Dale, IL 60191 .................................. 312-350-1600 
§Shelly Associates, Inc, Tustin, CA 92680 ................................ 714-669-9850 
§Shokai Far Eas~ Ltd, Hartsdale, NY 10530 .............................. 914-681-0700 
§ Siemens Components, Inc., Optoelectronics Division, Cupertino, CA 95014 

..................................................................... , 408-257-7910 
Siemens Components, Inc., Special Products Div" Iselin, IIIJ 08830 ...... 201-321-3400 

t Silicon Sensors, Dodgeville, WI 53533 .................................. 608-935-2707 
t Teledyne Microelectronics, los Angeles, CA 90066 ...... 213-822-8229;213-870-9831 
§ Texas Inslrs., Inc., Dallas, TX 75380 ........................... 800-232-3200 (ext 700) 
§ Texas Instruments, Data/lmege Sensing (Opto), Dallas, TX 75266 ..•... 214-995-6611 
tTexas OptoelectroniCS, Inc., Garland, TX 75042 ......................... 214-487-0085 

Texmate, Inc., Solana Beach, CA 92075 ...... , .. ,....................... 619-481-7177 
§ Thor Electronics, Linden, NJ 07036 ..................................... 201-486-3300 
§ Three-Five Sys., Inc., Phoenix, AZ 85201 ................................ 602-496-0035 

§t VCH Incorporated, Chicago Minialure, Buffalo Grove, Il 60089 ....•. ,... 312-459-3400 
§ Warnco, Inc, Founiain Valley, CA 92708 .......... _..................... 714-545-5580 

Wilbrecht ElectroniCs, St Paul, MN 55107 ..•............................ 612-222-2791 

Displays, lighted Segment-2450 
Altair Exchange Corporalion, Northridge, CA 91324, 818-701-6977;800-824-5620 

........................... , ........... , ....................... , •• B'1043 
§ AND, William J. Purdy Co., Burlingame, CA 94010,415-347-9918 •••• '.:. e·1129 

Canyon Elctrns.., Phoenix, AZ 85021, 602-944-4421 •• ,................. B'1051 
Crouzel Controls, Inc., Schaumburg, IL 60173-5419,312-843-2200 •••••• B'1711 

§ Dialight Corp., A Cambridge Elc\rns.. Inds. Co., Manasquan, NJ 08736, 
201-223-9400 .... , •.• ,........................................... B'1066 

Dio-Rey, 01". of Info-Ute, Fairview, NJ 07022, 201-941-4455 •• e'1066-1068,1073 
t Eleclronics Research Associates Inc., Winsted, CT 06098, 203-379-2731 ••••• 

B·1075 
Everlighl- USA, Glendora, CA 91740, 213-697-5067 ••••••••• ,......... B·1143 
Hamlin LCD, A Div. 01 Standish Inds.., Lake Mills, WI 53551, 414-648-2315 

................................... , ... " •••••••••• , •• , ••• ,., •••• e'1081 
Idea, Inc., Brea, CA 92621, 213-697-4332 ............................. e'1166 

t lEE (Industrial Eleelronic Enginee~), Van Nuys, CA 91405, 818-787-0311 
. .............. , .......... , •••• , ••••.• , ••.•••• , • , •.•.•• , • . • • • • • • •• 801087 

Inter-Market, Glenview, IL 60025, 312-729-5330 ••••• ,................. a'1178 
IVO Industries, Inc.., Eatontown, NJ 07724, 201-542-5151 ;800-932-0489 • • e-l089 

§t NES, Inc. (Nationwide Electronic Systems), Carpentersville, IL 60110, 
312-426-5900 , .•••.• , ............................... ,............. B·1098 

EEM 1989 §-Product sold through distributors t-Product meets MIL specs 



Displays, UghtedSegment-2450 (Cont'd) 
§ Sharp Electronics Corp., Microelectronics Dlv., Mahwah, NJ 07430, 201·529-8757 

••. ; •.•••••••••••••••••••••••••• '.................. B'1110-1111,1113,1345 
Shelly Assqciates, Inc., Tustin, CA 92680, 714-669-9850 ••••••••••••••• 801122 
Staver Co., Inc., Bay Shore; NY 11706, 516-866-8000 ••••••••••••• B'1118-1119 
World Producta,lnc., Systems Devices Grp., Sonoma 95476, 707-996-5201 

••••••••••••••••••••••.••••••.••••••••••••••••••••••••.•••••••••• B'1125 
§A E G Corporation, Somerville, NJ 0867&-1269 ......•............•..... 201-231-8300 

American Control Technology, Inc., West Dundee, IL 60118 ,.,.......... 312-42&-6780 
§ Babcock DIsplay Products, Inc., A SUbsidiary of Babcock, Inc.. Anaheim, CA 92805 

. . .. . .. ... . . ..•.•.• ... ... . .. .. . .. . ..... .. . .. .. . . .. . .. .. . .. .. . ..•.•. .... 714-491-5121 
Capftol Switch Inc, Danbury, CT 08610 ................................. 203-744-3300 

§ CherTY Electrical Products, CherTY Corporation, Waukegan, IL 60087 ...• 312-36()-35oo 
§ Cincinnati Electrosystems, Loveland, OH 45140 .. .. . .• .•. . .. . • .. . . . . . .. . 513-831-6800 
§Dale Electronics, Inc., Columbus Div, Columbus, NE 68601-3647 ....... 402-564-3131 

DensRron Corporation, Densitron Internationa~ Torrance, CA 90505 ..... 213-530-3530 
§t Digital Electronics, Hayward, C.., 94544-7831 ........................... 415-471-4700 
§tEaton Corp./MSC Products, Costa Mess, CA 92627 .................... 714-642-2427 

t EEV Inc.. Elmsford, NY 10523 '" ...•........ " . .. . . . . .. ..•.. .. .•.. .. . ... 914-592-6050 
t Evershed & Vignoles, ltd., Meggitt Holdings P. L C, Chiswick, London, ENGLAND W4 

51-U .......•...............•............................•..•............ 01-994-3670 
tFema Elctrns. Corp., E. Brunswick, NJ 08616 ............................ 201-238-1223 

Futaba Corporation 01 America, Electronic Components Div, Schaumburg. Il60173 
....................................................................... 312-864-1444 

Ghielmetti, Inc.. Los Angeles, CA 90028-8770 ..•.•...................... 213-483-5111 
GM Nameplate,lnc., Seattle, WA 98119 ................................. 20&-284-2200 
Hamlin, Lake Mills, WI 53551 ........................................... 414-648-2361 

§ Hewlett-Packard Co, Cupertino, CA 95014 .. . . . . . . . . . . .. . .. . . . . .. . . . . . .. 800-752-0900 
InterswRch, Wm J. Purdy Co, Burlingame, CA 94010 ................... 415-347-8217 

§ JKL Components Corporation, Pacoima, CA 91331 ..................... 818-89&-0019 
§ Lfte{)n Inc., Milpitas, CA 95035 ......................................... 408-946-4873 
t Minelco Inc. - A Talley Ind, Thomaston, CT 06787-0459 ................ 203-283-8261 

NEI Ferranti-Packard Electronics, Mississauga, On!., CANADA L4W 2Pl 
.. . .. .. . .. .. . .. . . .. . . . .. . . . . . . . . .. .. .. . . . .. .. . .. . . . . . . . .. . . . . . . . .. . . . .. 41 &-624-3020 

Senior Inds, Inc., Wood Dale,IL 60191 .................................. 312-350-1600 
Shapiro Scientific InaL Corona del Mar, CA 92625 ...................... 714-675-1024 

§ Siemens Components, Inc, Optoelectronics Qivision, Cupertino, CA 95014 
.....................•......................................•.......... 408-257-7910 

Siemens Components, Inc, Special Products Div, Iselin, NJ 08330 .•. . .. 201-321-3400 
§ Thre<rFive Sys., Inc, Phoenix, AZ 85201 ................................ 602-49&-0035 
t Transicoi~ Inc., Worcester, PA 19490-9990 .. . .. . .. .. .. .. .. .. ... . .. . .. ... 215-277-1300 

§t VCH Incorporated Chicago Miniature, Buffalo Grove, Il 60089 .......... 312-459-3400 
§tWarnco,lnc.. Fountain Valley, CA 92708 ................................ 714-545-5560 

Displays, Uquid Crystal (LCD)-2450 
§ Amperex Electronic Company, A Div. 01 North American Philips Corporation, 

Slatersville, RI 02876, 401-762-3800 •.•••••••••.•••.••••••••••• B.1046-1047 
§ AND, William J. Purdy Co., Burlingame, CA 94010, 415-347-9916 ••• Bol048-1049 

Bonar Kard-O-ute, Inc., King 01 Prussia, PA 19406, 215-277-2910 •••••. B'1132 
CBM America Corp., Sante Monica, CA 90404, 213-828-8245 •••.••••••• 001083 
C-Tek Inc., Wakefield, MA 01880, 517·246-1720 ••••••••••••••••••••••• 001142 
Data Ray Corp., Broomfield, CO 80020, 303-469-5173 • • • • • • • • • • • •• B-l058·1060 

tDCIInc., Olathe, KS 66061, 913-782-5672 ............................. B.1061 
§t Electronics Research Associates Inc., Winsted, CT 06098, 203-379-2731 •.••• 

B-1075, 
§t Excel Technology Inti. Corp., Belle Mead, NJ 08502, 201-874-4747 •• B*1078-1079 

§ Hamlin LCD, A DiY. 01 Standish Inds., Lake Mills, WI 53551, 414-648·2315 
••••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••••••• 6'1081 

§ Hitachi America, LId., E_on Tube Division, Schaumburg, IL 60173, 
312-517-1144 ............................................... B.l082-1084 

t IEii' (Industrial E_onlc Engineers), Van Nuys, CA 91405, 818-787-0311 
••••••••.•.••••••.••••••••••••••••••••••••.••••••••••• , ••••••.••• B·l087 

§t NES, Inc. (Nationwicte Electronic Systems), Carpentersville, IL 60110, 
312-426-5900 ............................................ B*1098, 001153 

§ Newport ElectroniCS, Santa Ana, CA 92704-4426,714-540-4914......... 001412 
t Ocular Inc., Richardson, TX 75080, 214-437-2581 •••••••••••••••• 8-1099-1101 
§ Oplrex/Satori, Torrance, CA 90505, 213-378-9478 •••••••••••••••• 6.1102-1104 
§ Salko Instruments U.s.A., Inc., Componente DiY., Torrance, CA 90505, 

213-517-7770 ....................................... ;............ B·1109 
Setre Systems, Inc., Acton, MA 01720, 508-263-1400;I-800·25-SETRA 

............................................................ 8'1991·1992 
Sharp Electronics Corp., Mlcrocolectronics Dlv., Mahwah, NJ 01430, 201-529-8757 

............................................. 8'1110-1111,1113-1116,1345 
§ Shally Associates, Inc., Tusltn, CA 92680, 714-669-9850 •.•.••••••••••• B'1122 

VL Electronics, Inc., Varilronix Lm., Los Angeles, CA 90039,213-661-8863 
................................................................. 8'1123 

World Producta Inc., Systems Devices Grp., Sonoma 95476, 707-996-5201 
•••••••••••••••• , •.•••••••••.•••••••••••••••••••••••••••••••••••• 8'1125 

§A.C.lnt!,rface Inc.. Irvine, CA 92718 ..................................... 714-472-9524 
§Aclion Instruments, San Diego, CA 92123 ............................... 619-279-5726 

A E G Corporation, Somerville, NJ 0887&-1269 ......................... 201-231-8300 
§AIps Electric (USA), Inc.. Sen Jose, CA 95134 ........................... 408-432-6000 

Communication Devices, Inc.. Scarborough, Onl., CAN Ml H3A4 . . . . . . . .. 418-439-6320 
Compulerwise, Olathe, KS 66062 ...................................... , 913-829-0600 
Cryslaloid Electronics, Hudson, OH 44236 .............................. 21 &-655-2429 

§t Densitron Corporation, Densitron Intemationa~ Torrance, CA 90505 .,... 213-530-3530 
Displaytech, Inc., Boulder, CO 80301 .................................... 303-449-8933 

t EEV Inc.. Elmsford, NY 10523 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 914-592-8050 
EHorm. Inc., Reno, NV 89510 .. . . .. . .. .. . . .. . .. . . . . .. .. . .. . . . . . .. .. .. . ... 702-356-1734 
Endicott Research Group, EndiCOtt, NY 13760 .............•............ 607-754-9187 

§ Epson America, 1nc./DEM Div, Torrance, CA 90505 .................... 213-534-4500 
t Evershed & Vignoles, Ltd., Meggitt Holdings P. L C, Chiswick, London, ENGLAND W4 

5I-U .................................................................... 01-994-3670 
§ Extech Instruments Corp., Waltham, MA 02154 ......................... 617-890-7440 
tFema Eictms. Corp, E. Brunswick, NJ 08816 ............................ 201-238-1223 

Hamlin, Lake Mills, WI 53561 ........................................... 414-648-2361 
HHachi America, ltd., San Jose, CA 95131 .............................. 408-435-8300 

PRODUCT INDEX & DIRECTORY 
t Hughes Aircraft Co, Microeictrns. Sys. Div, Irvine, CA 92715 ......•..... 714-752-3800 

Intemationallnstrumentation, Inc, Wesllake VIg., CA 91361 ............. 805-495-7673 
Kessler-Ellis Prods., Atlantic Highlands, NJ 07716 ........ 201-291-()5O();800-831-2165 
Kyocera Northwest, Electronic Components Group, Vancouver, WA 98661 

.. ,.. . . . .. . . . .. .. . . . . .. . .. . . . . . •. . .. . .. . .. . . ... .. . .. . .. .. . . .. .. . . .. . . . . 20&-696-2640 
§I.XD,lnc., Beachwood, OH 44122 ....................................... 21&-292-3300 

MaHess Five, Inc., Los Angeles, CA 90025 ............... 213-82&-8133;800-533-2297 
MFI, los Angeles, CA 90025 ..........••...•............. 213-82&-8133;800-533-2297 
Mouser Electronics, Mansfield, TX 76083 .,.............................. 800-34&-8873 
PhiUps Electronics Ltd, Philips Comps., Scarborough, ONTARIO, CAN. M1B IM8 

.....................................................•........•........ 41&-292-5161 
§ Relay Specialties, Oakland, NJ 07436 ................................... 201-337-1000 

Sam Sung Elctrn. Oves., America, Inc., La Mirada, CA 90638 ............ 213-802-8425 
Shapiro Scientific Ins!., Corona del Mar, CA 92625 ...................... 714-675-1024 
SMK Electronics Ccrporation, U.SA, Placentia, CA 92670 . . . . .. . . . • . • . .. 714-99&-0960 

§ Sumitronics, Inc .. Sumftomo Corporation, Sunnyvale, CA 94086 ..•...... 408-737-7683 
Supertek Electronics, Inc., Arlington Heights, lL 60005 . . . • . . . . . . . . . . . . . .. 312-981-5655 
Taliq Corp, Sunnyvale, CA 94089 ....................................... 408-745-0750 

tTeledyne Microelectronics, Los Angeles, CA 90066 ...... 213-822-8229;213-870-9831 
Texmate, Inc., Solana Beach, CA 92075 ................................. 619-481-7177 

§ Thor ElectroniCS, Linden, NJ 07036 ..................................... 201-46&-3300 
§ Thre<rFive Sys., Inc., Phoenix, AZ 85201 ................................ 602-49&-0035 
tTransicoil,lnc., Worcester, PA 19490-9990 .............................. 215-277-1300 
t UCE, Inc., Norwalk. CT 06854 . . . .. .... . .. . . . . . .. . .. . . . . .•.•. . .•. .. . .. ... 203-838-7509 

Displays, LCD, Sheets-2450 
AND, WIlliam J. Purdy Co., 8urlingame, CA 94010, 415-347-9916 ••••••• 801049 
Hitachi America, Ltd" Electron Tube Division, Schaumburg, 1l60173, 

312-517-1144 ............................................... 6.1082-1064 
Ocular Inc., Richardson, TX 75080, 214-437-2581 ••.•.••••••.•••• S01099-1101 
VL ElectroniCS, Inc., Vari!ronix LTD., Los Angeles, CA 90039, 213-581-8863 

................................................................. B·1123 
tFema Elctms. Corp., E. Brunswick, NJ 08816 ............................ 201-238-1223 
§Optrex(Satori, Torrance, CA 90505 ..................................... 213-378-9478 

Supertek Electronics, Inc., Arlington Heights, Il 60005 .. . . . . . . . • . . • . . . . .. 312-981-5655 

Displays, Message-2450 
AND, William J. Purdy Co., Burlingame, CA 94010, 415-347-9916 ••••••• B'1129 
Crosspoint, Div. of Into-Ute, Fairview,NJ 07022, 201-941-4455 ••••••••• 8-1709 
Dio-Rey, Div. of Into·LIte, Fairview, IIJ 07022, 201-941-4456 •• 11.1070,1072-1073 
Fujitsu 01 America, Santa Clara, CA 95054, 408-562-1000 •••••••••••••• 6-1080 
Hitachi America, Ltd., Eleclron Tube Division, Schaumburg, IL 60173, 

312-517·1144 ............................................... B'1082-1084 
ldea,lnc., Srea, CA 92621,213-697-4332 ............................. 8.1166 
Jayco Plasltcs 01 California, inc., Orange, CA 92665, 714-974-1701 ••••• 8'1869 
MicroDimensions, Inc., Mentor, OH 44000, 216-974-8070 •.•••••••••••.• 6'1091 

§t NES, Inc. (Nationwide Electronic Systems), Carpentersville, IL 60110, 
312-426-5900 .......................................... 001153,1406-1410 

Ocular Inc., Richardson, TX 75080, 214-437-2581 .••••••••••••••• B-1099·1101 
Oplrex/Satori, Torrance, Cit. 90505,213-378-9478 ••• _............ 8-1102-1104 
Shelly Associstes, Inc., Tuatln, CA 92680, 714-669-9850 •••••••.••••••• 8-1122 
Staver Co., Inc., 8ay Shore, NY 11706, 516-658-8000 •••••.••••••• S.112O-1121 
American Control Technology, Inc., West Dundee, IL 60118 ............. 312-42&-6780 

t Aydin Corp., Horsham, PA 19044 ....................................... 215-657-7510 
§ Babcock Display Products, Inc., A Subsidiary 01 Babcock, Inc., Anaheim, CA 92805 

....................................................................... 714-491·5121 
Capitol SwHch Inc., Danbury, CT 08610 ................................. 203-744-3300 

§ CherTY Electrical Products, Cheri)' Corporation, Waukegan, Il6ooB7 .... 312-360-3500 
§Cincinnati Electrosystems, Loveland, OH 45140 ......................... 513-831-6800 

Con Electronics Co.,lnc., Lenexa, KS 66219 ............................ 913-888-1673 
§ Dale Electronics, Inc., Columbus Div. Columbus, NE 88601·3647 ......• 402-584-3131 
t DCllnc, Olathe, KS 66061 .............................................. 913-782-5672 
§ Futaba Corporation of America, Electronic Components Div, Schaumburg. Il 60173 

......... , .............................................................. 312-884-1444 
§Kessler-Ellis Prods., Atlantic Highlands, NJ 07716 ........ 201-291-0500;800-831-2165 

NEI Ferranti-Packard Electronics, Mississauge, Onl., CANADA l4W 2Pl 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41 &-624-3020 

t Penn Keystone Corp., Wallingford, CT 08492 ...•.........•.••.......... 203-294-0537 
tQuanlum Electronics,lnc, Lewislown, PA 17044 ......... , .............. 717-242-1132 
§Sharp Electronics Corp; Microelectronics Div, MahWah, NJ 07430 ...... 201-529-8757 

Siemens Components, Inc, Optoelectronics Division, Cupertino, CA 95014 
.. . . . .. .. . .. . . . . .. . . . . ... . •..•.. . . . . ..•• . .. . .. ..•.. .. . .. . .. ..•. .. . . •... 408-257-7910 

Telegenix, Inc., Div. ollnductolherm Industries, CherTY Hil~ NJ 08034 .. ; 609-424-5220 
t UCE, Inc, Norwalk, CT 06854 ....................... : ....... ,. . .. .. . .•.. 203-838-7509 

World Products Inc., Systems Devices Grp, Sonoma 95476 .. . . . . .. . .•.. 707-99&-5201 

Displays, Multifunction-2450 . 
c-Tek Inc., Wakefield, MA 01880, 617-246-1720 ••••••••••••••••.• 001142-1143 
Fujitsu 01 America, Santa Clara,CA 95054, 408-562-1000 .•.••••••••••• 801080 
Hitachi America, Ltd., Electron Tube Division, Schaumburg, IL 60173, 

312-517-1144 •••••••••••••••••••••• _........................ B-1082-1064 
Ladtronics, Inc., Torrance, CA,90505, 213-549-9995 ••••••••••••••••••• B'1167 
Ocular Inc., RichardSOn, TX 75080, 214-437-2561 •••.•••••••••••• B'1099-1101 
Optrex/Satori, Torrance, CA 90505, 213-378-9478 •••••••••••••••• 8·1102-1104 
World Products Inc., Systems Devices Grp., Sonoma 95476, 707-996-5201 

••••••••••••••••••••••••••••••••••••• _ ••••••••••••••••••••••••••• B·1125 
§ Action Instruments, Sen Diego, CA 92123 . . . . . . . . . . .. . . . .. . . .. . . . .. .. . .. 619-279-5726 
§ Attech Corp, Somerville. NJ 08876 ..................................... 201-359-4454 

American Control Technology, Inc., W~Dundee, Il 60118 ..•..•.....•. 312-42&-6780 
Capitol Switch Inc., Danbury, CT 06810 ................................. 203-744-3300 
CoH Electronics Co., Inc., Lenexa, KS 88219 ............................ 913-888-1673 
Dale Electronics, Inc.. Columbus Div, Columbus, NE 68601-3647 ....... 402-564-3131 

t Kaiser Electronics, Kaiser Aerospace & Elctrns, Sen Jose, CA 95134 •.• 408-432·3000 
Taliq Corp., Sunnyvale,CA 94089 ....................................... 406-745-0750 

§-Product sold through distributors t-Product meets MIL specs EEM 1989' 



PRODUCT INDEX & DIRECTORY 

Displays, Planar Gas Discharge-2450 
canyon Elctrna., Phoenix, AZ 85021, 502-944-4421 .•.•....•.•.••••.•.• a'1051 

§ Babcock Display Products, Inc., A Subsidiary 01 Babcock, Inc, Anaheim, CA 92805 
....................................................................... 714·491-5121 

§Dale Electronics, Inc, Columbus Ow, Columbus. NE 68601-3647.. 402-564-3131 
§Densitron Corporation. DensHron Intemalionai Torrance. CA 90505 .... 213-53(}-3530 
tDisplays.lnc., Lewistown, PA 17044 ... ........... ........... ..... 717-242-2541 
t Evershed & Vignoles. Ltd.. Meggitt Holdings P. L C, Chiswick, london. ENGLAND W4 

5HJ ....................................... 01-994-3670 
flEE (Industrial Electronic Engineers). Van Nuys. CA 91405. 818-787-0311 

§t Interstate Electronics Corp. Anaheim, CA 92803 ..... ... 714-758-0500 
t Quantum Electronics. Inc., Lewistown. PA 17044 ..... 717-242-1132 

Displays, Plasma-2450 
§ Cherry Electrical Products, Cherry Corporation. Waukegan, IL 60087, 

312-360-3500 .................................................... a'1052 
§ Dale Electronics, Inc., Columbus Div., Columbus, NE 68601-3647, 402-564-3131 

............ ,. •..•.... ...................................... a'1055-1057 
§t Densilron Corporation, Densitron International, Torrance, CA 90505, 213-530-3530 

................................................................. a'1063 
Endicott Research Group, Endicott, NY 13760, 607-754-9187 ••.••.••••• a'1076 

§ Fujitsu 01 America, Santa Clara, CA 95054, 408-562-1000 ••••.••••••.•. a'1080 
tlEE (Industrial Electronic Engineers), Van Nuys, CA 91405, 818-787-0311 

................................................................. a'1087 
World Products Inc., Systems Devices Grp .• Sonoma 95476, 707-996-5201 

................................................................. ao1125 
§ Babcock Display Products. Inc .• A Subsidiary of Babcock, Inc .• Anaheim, CA 92805 

.............. .. ..................................... 714-491-5121 
futaba Corporalion of America, Eleclronic Components Div .• Schaumburg. Il 601'13 

.......................... .................... .. ......... 312-884-1444 
t Librascope Corporation. A Subsidiary althe Singer Co., Glendale. CA 91201 

.............. .................. 818-244-6541 
tMmopoCorp, Melville, NY 11747. 516-42(}-0200 
tOrtJil InstnJmenlCcrp. Hauppauge. NY 11788.. 5'16-435-8300 
tOrbil Instrument 01 Cal. Cypress. CA 90630 ...... . .... 714-527-0561 

Sumilronics. Inc. Sumitomo C'..orporation. Sunnyvale. CA 94086 408-737-7683 
T elegenix. Inc .• Div. of Inductotherm Industries, Chem/ Hill, NJ 06034 609-424-5220 

Displays, Programmable-2450 
AND, William J, Purdy Co., Burlingame. eft. 94010,415-341-9916 ....... e·l048 

§ Ch,ono-Iog Corp •• Havertown, PA 19083, 215-853-1130 .•.••.•.•.•.•.•• 0.1084 
Dia-Ray, Div. of tnlo-lile, Fairview, NJ 07022, 201·941-4455 

......................................... ,........ 6'1066-1067,1072-1073 
l\licroDimensions, Inc., Menlor, OH 44060, 216-974-8070 •..•••.••.•.••• a·l091 
NES, Inc. (Nationwide Electronic Systems), Carpentersville, IL 60110, 

312-426-5900 .............................. •.•.•.••.•••.•.••..•. a·l098 
Seiko Instrumenta U.s.A., Inc., Components Div., Torrance, CA 90505, 

213-511-7770 .................................................... 13-1109 
§ Action Instrumenls. San Diego, CA 92123 . 619-279-5726 
§ Allen-Bradley Co .• Industrial Control Div., Milwaukee, WI 53201 .......... 414-382-2000 
§ Attech Corp. Somerville. NJ 08876 201-359-4454 

American Control Technology, Inc .• West Dundee.ll60118 . 312-426-6780 
tAydin Corp. Horsham, PA 19044 .... .......... ......... 215-657-7510 
§ Babcock Display Products. Inc. A Subsidiary 01 Babcock, Inc. Anaheim, CA 92805 

............................ 714-491-5121 
§ CherTY Electrical Products. Cherry Corporation, Waukegan. Il 60087 ... , 3'12-36(}-35oo 
§Cincillnati Electrosystems, Loveland, OH 45140.... 513-831-6800 

Colt Electronics Co .• Inc, Lenexa, KS 66219 ........................ 913-888-1673 
\iDals Electronics, Inc. C'..olumbus Div .• Columbus. NE 68601-3647 ....... 402-564·3131 
§ Futaba Corporation of America, Electronic Components Div .• Schaumburg, Il 60173 

.................. .. ................................ 312-884-'1444 
§ fIT GiHilian. fIT Co:p, Van Nuys, CA 91409 ............................ 818-988-2600 
§Kessler-Ellis Prods., Atlantic Highlands, NJ 07716 ........ 20'1-291-0500;80(}-631-2165 

Malrox Electronic Systems, Ltd. Dorval. QU, CANADA K9P 2T4 ......... 514-685-2630 
Omega Engineering, Stamford. CT 06907 ............................... BQ(}-826-6342 

§"t Siemens Components. Inc .• OptoelectroniCS Division. Cupertino. CA 95014 
................................................................ 408-257-7910 

§ Throo-Five Sys., Inc. Phoenix, AZ 85201 ...... ............. 602-496-0035 

Displays, Projection Type (CRT; Electromechanical; Film; 
light Valve)-2450 

§ Sharp Electronics Corp" Microelectronics Div., Mahwah, NJ 07430, 201-529-8757 
............................ ,.......................... 6 0 1110.1111,1113 

Aydin Corp .• Horsham, PA 19044 ....................................... 215-657-7510 
t Devco Engineering, Fairtieid, NJ 07006 ................................. 201-GAB-0321 

Dotrooix, New Brighton. MN 55112 ..................................... 612-633-1742 
Hughes Aircraft Co., Industrial Products Division, Carlsbad, CA 92009 ... 619-931-3000 
Hughes Aircraft Co., Mieroelclrns. Sys. Diy, Irvine, CA 92715 ............ 714-752-3800 

tlEE (Industrial Electronic Engineers), Van Nuys. CA 91405 .............. 818-787-0311 
t Librascope Corporation. A Subsidiary of the Singer Co .• Glendale. CA 91201 

...................................................................... 818-244-6541 
Mftsubishi Electronics. Torrance, CA 90502 .......... , .................. 213-217-5732 

t Orbit Instrumenl Corp, Hauppauge, NY 11788 , . . . . . . . . . . . . . .. 516-4-15-8300 
tOrbfi Instrument 01 Cal, Cypress. CA 90630 ............................ 714-527-0561 

Shapiro Scientific Inst, Corona del Mar. CA 92625 ...................... 714-675-1024 
§t Shelly Associates. Inc, Tustin, CA 92680 ............ ,................. 714-669-9850 

1" Systems Research Laboratories, Arvin/Calspan, Dayton, OH 45440 . . ... 513-426-6000 
tTerminal Data Corp .• Rockville. MD 20855 .,.......... ................ 301-921-8282 
t UCE, Inc. Norwalk, CT 06854 ........................................... 203-838-7509 

Displays, Remote-2450 
Applied Data Systems, Oaltimore, MD 21202, 800-841-2003;301-576-0335 

t DCllne., Olathe, KS 66061, 913-182-5672 ............................ . 
DiD-Rey, Div. of Info-ute, Fairview, NJ 07022,201-941-4455 .•••••.••••• 

§ Electro-NumeriCS, Inc., Irvine, CA 92714, 714-260-1501 •••••••.•••.••.• 

B·1050 
001380 
a'1072 
001391 

Displays, Surface Mount-2450 
§ IVO Industries, Inc., Eatontown, NJ 07124, 201-542-5151;800-932-0489 

................................... :..................... a o l089,Oo1148 
§t NES, Inc. (Nstionwide Electronic Systems), CarpentersVille, IL 60110, 

312-426-5900 .................................. a'I098,OoII53,I406-1411 
Newp<llt ElectroniCS, Santa Ana, CA 92704-4426, 714-540-4914 •••• 001412-1413 
Staver Co., Inc., Bay Shore, NY 11706, 516-666-8000 •••••.••.•.•• a.1117-1121 

§ Action Instruments, San Diego, CA 92123 ..... .. .. .. .. .. .... ...... .. .. .. 619-279-5726 
Adams-Russell. Inc .• Hunt Valley, MD 21030 ............................ 301-771-0077 

§ Attech Corp., Somerville. NJ 08876 ..................................... 201-359-4454 
Austron. Inc. Austin. TX 78761-4766 .................................. " 512-251-2341 

§ Babcock Display Products, Inc, A Subsidiary 01 Babcock. Inc., Anaheim, CA 92805 
.................................... " .............................. 714-491-5121 

tCapilol SwHch Inc .• Danbuoy, CT 05610 ................................. 203-744-3300 
§Chrono-Iog Corp .• Havertown, PA 19083 ................................ 215-853-1130 
§ Cincinnati Electrosystems, Loveland, OH 45140 ... ,..................... 513-831-6800 
§ Colorgrsphic Communications Corp. Atlanta, GA 30366 ................ 404-455-3921 
Co~ Electronics Co, Inc .• lenexa, KS 66219 ........... , ........... ,.... 913-888-1673 
G-Tek Inc., Wakefield. MA 01880 ....................................... 617-246-1720 

§ Dale Electronics. Inc., Columbus Div. Columbus, NE 68601-3647 ....... 402-564-3131 
Datachron Inc .• Anaheim. CA 92805.. 714-385-1705 
Daytronic Corp .. Hawker Siddeley. Miamisburg. OH 45342 513-866-3300 

§t Excel Technology Inti. Corp .• Belle Mead, NJ 08502 .. 201-874-4747 
t Inlodex, Inc. Wolcott, CT 06716 . 203-879-4944 
Inter-Marke~ Glenview, Il60025 312-729-5330 

§Kessler-Ellis Prods .. Atlantic Highlands. NJ 07716 ....... 201-291-05OO;8Q(}-831-2165 
KMC Systems. Inc .• Midland Pk, NJ 07432....... 201-447-0007 

§lFE, Instruments Div. Clinton, MA 01510-3099 .... .... 508-835-1000 
Systems Data, Inc .• Akron. OH 44321 . . . . . . . . . . . . . . . . . 216-666-0085 

t UCE, Inc .• Norwalk, CT 06854 .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. . 203-838-7509 
§ Video. Inc., Beaverton. OR 97005 ....................................... 503-641-1804 

Displays, Status-2450 
Altai,. Exchange Corporation, Northridge, CA 91324, 818-701-6971;800-824-5620 

..................... , ........................................... a'1042 
§ Amperex ElectroniC Company, A Diy. 01 North American Philips Corporation, 

SlatersVille, RI 02816, 401-762·3800 ........................ ,... •.•. 0'1047 
C-le~ inc., Wakefield, MA 01880,617-246-1120 .................. 001142-1143 

§ Diali!!h! Corp., A Cambridge Elctms. Inds. Co., Manasquan, NJ 08736, 
2111-223-9400 ............................................ ,....... a·l065 

l' Dio .. Rey, Diy. 0' Inlo-lile, FO;iView, NJ 07022, 20H141-4455 ..... .•.... a'1073 
Electro-Numerics, Inc., In,ina, CA 92714, 714-250-1501 ••.•.••••.••.•.• 001391 

§ 1110 Industries, Inc., Eatontown, NJ 07724, 201-542-5151;600-932-0489.. B'1089 
MicroDimensions, Inc., Mentor, OH 44060, 216 .. 914-8070 •.•..•.•••..•.• 0'1091 

t Minelco tnc. - A TaUey Ind., Thomaston, CT 06787-0459,203-283-8261 .• 0·1175 
§t NES, Inc. (Nationwide Electronic Systems), CarpentersVille, tl60110, 

312-426-5900 ......................... ".,................ 001153,1406-1411 
Sam Sung Elctrn. DYes., AmericlI, inc., La Mirada, CA 90538, 213-802-6425 

............................................... "........ ..•. B·l106-1108 
Sharp Electronics Co'p., Microelectronics Diu., Mahwah, NJ 07430, 201-529-8757 

..................... , .•.•.•.••.•.••.• " .......................... a·1345 
§t Shelly Associates, Inc., Tustin, CA 92680, 714-669-9850 ............... a'1122 

Slaver Co., Inc., aay Shore, NY 11706, 516-666-0000 .•..•.•..•.•. Elo1117-1121 
§A E G Corporation, Somerville. NJ 08876-1269 .......... 201-231-8300 
§ Mech Corp .• Somerville. NJ 08876 ............ . .. 201-359-4454 

ASC Systems. 51 Clair Shores, MI48061 .............................. 313-779-8700 
Automation Displays Inc .• Eau Claire, WI 54703 .... . .... , .. ,.. . .. 715-834-9595 

§ Babcock Display Products, Inc, A Subsidiary of Babcock, Inc. Anaheim, CA92005 
................. ..................... .. ............... 714-491-5121 

Canyon Elelms., Phoenix, AZ. 65021 ... . .... , ..... , ., . . . . . . . .. 602-944-4421 
tCap~ol Switch Inc, Danbury, CT 06810 .................................. 203-744-3300 
§Cincinnati Electrosyslems, Loveland, OK 45140 ............. 513-831-6800 

con Electronics Co., Inc .• Lenexa, KS 66219 ................... .,....... 913-886-1673 
Datum Inc, Timing/ Aaeam Divisions, Anaheim, CA 92806-5790 ........ 714-533-6333 
Daytronic Corp .• Hawker Siddeley, Miamisburg, OH 45342 .......... ,... 513-866-3300 

t DCllne. Olathe. KS 66061 .............................................. 913-782-5672 
Display Devices. Inc., Encinitas. CA 92024 .................... " ......... 619-753-0113 
Hughes Aircraft Co., Mieroelctms. Sys. Div, Irvine. CA 92715 ............ 714"752-3800 

t lEE (Industrial Electronic Engineers). Van Nuys, CA 91405 .............. 816-787-0311 
t Inlodex, Inc .• Wolcott, CT 06716 .. . .. ... . ................. .,............ 203-879-4944 
t ISC Cardian Electronics. Inc .• Woodbury, NY 11797 ..................... 516-921-7300 
§JKL Components Corporation. Pacoima, CA 91331 ..................... 818-896-0019 

Kenron Corp., Miniprinters Div., Wanham MA 02154 ............. ,...... 617-894-8700 
KMC Systems. Inc, Midland Pk. NJ 07432 ,............................. 201-447-0007 

§ M~subishi Electronics. Torrance, CA 90502 . . . . . . . . . .. .. .. 213-217-5732 
NEI Ferranti-Packard Electronics, Mississauga, Dnt, CANADA L4W 2Pl 

.. .. .. .. .. .. .. .. .. .. . .. .. .. .. . .. .. .. .. .. .. . .. . .. .. .. .... 416-624-3020 
t Penn Keyslone Corp., Wallingford, CT 06492 ......... : ........... ,..... 203-294-0537 
tQuantllm Electronics, Inc .• Lewistown. PA 17044 ........................ 717-242-1132 

Schaevilz Engineering, Pennsauken, NJ OS'll(}-1489 ........ , .. , ....... 609-662-8000 
§t Sorenson Lighled Controls. Hartford, CT 06114 ........ 203-527-3092;1-8Q(}-243-0240 

tTeledyne Microelectronics, Los Angeles, CA 90086 , ..... 213-822-8229;213-870-9831 
§ Three-Five SYS. Inc, Phoenix, AZ 85201 ............ ".................. 602-496-0035 
tTransicoil.lnc. Worcester, PAI949(}-9990 .............................. 215-277-1300 
t UCE, Inc., Norwalk, CT 06854 ............................................ 203-838-7509 
§ Video. Inc .• Beaverton, OR 97005 ....................................... 503-641-1804 

Displays, Storage Tube - See Displays, CRT (Vol. A) 

Displays, Surface Mount-2450 
Idea, Inc., area, CA 92621,213-697-4332 ............................. B'1166 

§t NES, Inc. (Nationwide Electronic Systems), Carpentersville, IL 60110, 
312-426-5900 .................................................... 0'1098 

t Oarlington Plastics, Mt Laurel, NJ 08054 ......................... 609-235-5151 
tData Check Corporation. San Diego, CA 92126 ................... 619-578-0101 

Dio-Rey, Div. of Info-Lite. Fairview. NJ 07022 , ........ ,............ 201-941-4455 

EEM 1989 §-Product sold through distributors t'-Product meets MIL specs 



Displays, Surface Mount-2450 (Cont'd) 
§ Futaba Corporation of America, Electronic Components Div. Schaumburg, IL 60173 

............•.......................... .'. . . . . . . . • . . . . . . . . . . . . . . . . . . . . .. 312-884-1444 
t Metron Optics Inc., Solana Beach, CA 92075-0690 . . . . . . . . . •. . . . . . . . . . .. 619-755-4477 

NEI Ferranti-Packard Electronics, Mississauga, ant, CANADA L4W 2Pl 
416-624-3020 

Displays, Touch Sensitive (Infrared & Mechanical) - See Touch 
Monitors (Vol. D), Touch Panels (Vol. D), Touch Terminals (Vol. D) 

Displays, Tube - See Tubes, Readout (Vol. A) 

Displays, Vacuum Fluorescent-2450 
§t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405, 818-787.0311 

................................................................. B-l087 
§ NEC ElectronicS, Inc., Mountain View, CA 94039, 415-960-6000 •••• B01092-1093 
§ Babcock Display Products, Inc., A Subsidiary of Babcock, Inc. Anaheim, CA 92805 

.............................................................. , .. , .•. ,. 714-491-5121 
Comark Corp., Medfield, MA 02052 ... ,." .. , ................ ,."." .. ,. 506-359-81,61 
Oensilron Corporation, Oensilron Internationa~ Torrance, CA 90505 , .. ,' 213-530-3530 

§t Digital Electronics, Hayward CA 94544-7831 ........................... 415-471-4700 
§t Futaba Corporation of America, Electronic Components Div. Schaumburg, IL 60173 

.,., .. ' .. ' .. '.,. ,."., ... , .. ' ... , ........... , .. , .. ' ......... ,'., ..... ,' 312-884-1444 
§ Noritake Co. Inc., Norilake Co., Umited (Japan), Torrance, CA 90505 , . " 213-373-6704 

Varo Electron Devices:An Irna Inds. Co, Garland, TX 75046 ............. 214-487-4129 

Display Sets (MIL), Computer-2440 
Intranics, Inc., Newton, MA 02158, 617-964-4000 •••.•••••••••••••••••• Bo l018 
Control Displays, Inc., Colmar, PA 18915 ................................ 215-822-3383 
C-Tek Inc, Wakefield, MA 01880 ........................................ 617-246-1720 

tlEE (Industrial Electronic Engineers), Van Nuys, CA 91405 .............. 818-787-0311 
t Librascope Corporation, A Subsidiary of the Singer Co., Glendale, CA 91201 

....................................................................... 818-244-6541 
tMiRope Corp., Melville, NY 11747 ....................................... 516-420-0200 
t Northem Precision Labs., Fairfield, NJ 07006 ...............•........... 201-227-4800 
t Plessey Electronic Systems COrp, Wayne, NJ 07470 ................... 201-833-6000 

Dissipators, Heat - See Heat Sinks, Semiconductor (Vol. C), Heat 
Sinks, Soldering (Vol. C) 

Distortion Analyzers, Indicators - See Analyzers, AF (Vol. D) 

Distortion Correction, CRT-2450 
Intronics, Inc., Newton, MA 02158 ....................................... 617-964-4000 

Distributed Control Systems & Components-2200 - See Vol. D 

Dividers, Analog-3130 - See Vol. A 

Dividers, Frequency-3450 - See Vol. A 

Dividers, Power (LF, HF, VHF, UHF)-3450 - See Vol. A 

Dividers, Power, Microwave-3450 - See Vol. A 

Dividers, Voltage-Also See Networks, Resistance; Transformers, 
Voltage Dividing-2900 - See Vol. D 

Doublers, Frequency - See Multipliers, Frequency (Vol. A) 

Doublers, Voltage-Also See Rectifiers, Bridges & Assemblies-4800 
- See Vol. A 

Down Converters-3400 - See Vol. D 

Drafting Machines-4200 - See Vol. C 

Drafting Symbols, Dry Transfer, Pressure Sensitive, etc. (Incl. 
Lettering)-4200 - See Vol. C 

Drawers, Sliding-1400 - See Vo/.C 

Drills & Accessories, Manual & Power-5400 - See Vol. C 

Drivers & Decoders For Readouts-2450 
§ Dialight COrp., A Cambridge Elctrns. lnels. Co., Manasquan, NJ 08736, 

201-223-9400 .................................................... B-l065 
Dio-Rey, Div. of Info-Uta, Fairview, NJ 07022, 201-941-4455 ., B-1068-1071,1073 

§t Electronics Research Associates Inc., Winsted, CT 06098, 203-379-2731 ••••• 
B·1075 

Orbit Instrument of CaL, Cypress, CA 90630, 714-527-0561 ••••••••••••• 0e1155 
Philips ECG, American Philips Co., Wa_ham, MA 02254, 617-l190-6107 •• Ao2197 

§ AL TEK Corporation, Silver Springs, MD 20904-7802 ..........•..•.....• 301-572-2555 
AT&T Microelectronics, Allentown, PA 18103 .................. 1-800-372-2447;ln Can.: 

1-800-553-2448 
Automation Displays Inc, Eau Claire, WI 54703 .•....................... 715-834-9595 

§ Babcock Display ~cts, Inc., A Subsidiary of Babcock, Inc., Anaheim, CA 92805 
.......•...............................................•............... 714-481-5121 

§C-Tek Inc, Wakefield, MA 01880 ........................................ 617-246-1720 
CTS Corporation, Microelectronics Div. W. Lafayette, IN 47906 ......•.. 317-483-2565 

t Dionics, Westbury, NY 11590 ........................................... 516-997-7474 
tExar Corp., San Jose, CA 95161-9007 .................................. 408-732-7970 

§t General Electric Solid Stale Div, G.E Corporation, Somerville, NJ 08876 

~~';.w,~~~~?'~~, C.U~ino, CA 95014 ............................ .. 
I '~L. \IIIUU~UIdI cltft,;uumc tnglneers), van NUys, CA 91405 ............. . 
§LSI Computer Systems, Inc., Melville, NY 11747 ........................ . 

NEC Electronics, Inc., Mountain View, CA 94039 ....................... . 

201-885-6530 
800-752-0300 
818-787-0311 
516-271-0400 
415-960-6000 . 

PRODUCT INDEX & DIRECTORY 

NEI Ferrant~Packard Electronics, Mississall9a, Ont, CANADA L4W 2Pl 

t Orbit Instrument Corp., Hauppauge, NY 11788 ......................... . 
Shelly Associates, Inc., Tustin, CA 92680 .............................. . 

§tTeledyne Semiconductor, Mountain View, CA 94039-7267 ............. . 
t UCE, Inc., Norwalk, CT 06854 : ........................................ .. 
§ Wilson, H. F, Engineering Co., Glen Ellyn, IL 60137 ................... .. 

Drivers, Chopper-1100 - See Vol. D 

Drivers, Hardware & Software-2000 - See Vol. D 

Drivers, Nut-5400 - See Vol. C 

Drivers, Solenoid-4550 

416-624-3020 
518-435-8300 
714-669-9650 
415-968-9241 
203-838-7509 
312-469-8473 

t Ross Engineering Corp., Campbell, CA 96008, 408-377-4621 ••••.•••••• B-1615 
§t Antex Electronics COrp., Gardena, CA 90248 .... . .. . .. .. .. .. .. .. .. .. .... 213-532-3092 
t Circuit Technology Inc., Farmingdale, NY 11735 ........................ 516-293-8686 
tDionics, Westbury, NY 11,590 ........................................... 516-997-7474 
tLinear Motions Co. Valinda, CA 91744 .................................. 818-918-7806 
§MKC Electronics Corp., Overland Park, KS 66215 , ............... , ...... 913-894-9711 
§ Nameo Controls, An Acme-Cleveland CO. Mentor, OH 44060 .. ,........ 216-946-9900 

§tSilicon General, Garden Grove, CA 92641 ............................... 714-698-8121 
Teledyne Semiconductor, Mountain View, CA 94039-7267 .............. 415-968-9241 
VoKel<, Amityville, NY 11701 ............................................ 516-842-2772 

Drivers, Speaker-1300 - See Vol. D 

Drivers, Surface Mount-1100 - See Vol. D 

Drivers, Switch·3450 - See Vol. A 

Drivers, Tube - See Drivers & Decoders lor Readouts (Vol. B) 

Drives & Drive Mechanisms (Dial)-240() - See Vol. C 

Drives/Subsystems, Core Disk Emulator-2000 - See Vol. D 

Drives/Subsystems, Disk, 3N" DiskeUe-2000 - See Vol. D 

Drives/Subsystems, Disk, 3&' Winchester-2000 - See Vol. D 

Drives/Subsystems, Disk, 5&' DiskeUe-2000 - See Vol. D 

Drives/Subsystems, DiSk'iS& Winchester-2000 - See Vol. D 

Drives, Subsystems, Disk, 8" Diskette-2000 - See Vol. D 

Drives/Subsystems, Disk, 8" Winchester-2000 - See Vol. D 

Drives/Subsystems, Disk, 14". Winchester-2000 - See Vol. D 

Drives/Subsystems, Disk, Fixed-2000 - See Vol. D 

Drives/Subsystems, Disk, Fixed/Removable-2000 - See Vol. D 

Drives/Subsystems, MagnetiC Tape, & Cartridge-2000 - See 
Vol. D 

Drives/Subsystems, MagnetiC Tape, Cassette-2000 - See Vol. D 

Drives/Subsystems, Magnetic Tape, Reel-to-Reel-2000 - See 
Vol. D 

Drives/Subsystems', Semiconductor Emulator-2000 - See Vol- D 

Dry Transfer Letters & Numbers -See Kits, Marking (Vol. C) 

Ducts, Wiring-SOOO - See Vol. C 

Dummy Loads, Electronic-2900 - See Vol. D 

Dummy'Loads, Microwave-29QO - See Vol. D 

Dummy.Loads, Power-2900 - See Vol. D 

Dummy Loads, Programmable-2900 - See Vol. D 

Dummy Loads, Resistive-2900 - See Vol. D 

Dummy Loads (MIL), RF-2440 
t Alan Industries Inc., Columbus, IN 47201 .............................•.. 812-372-8869 
t Amphenol RF Operations, Amphenol Corporation, Danbury, CT 06810.. 203-743-9272 
t Antenna Specialists, The Allen Group, Cleveland, OH 44139 ............ 216-349-8400 

§t Bird Electronic Corp, Cleveland, OH 44139-2794 ....................... 216-248-1200 
tCompac, Holbrook NY 11741 .......................................... 516-585-3400 
tElectro Impulse, Red Bank, NJ 07701-0870 ............................. 201-741-0404 

Electronic Systems Div., Servo Corp. 01 America, Hicksville, NY 11802 .. 516-938-9700 
t KDI/Triangle Electronics, Whippany, NJ 07981 ......................... 201-887-5700 

§tMlA-cDM Omni Spectra, Inc., Merrimack, NH 03054 .................... 603-424-4111 
t. NH Research, Incorporated, Instrumentation Products Division, Irvine, CA 92714 

....................................................................... 714-474-3900 
Pasternack Enterprises, Irvine, CA 92713 .................•..•.........• 714-261-1920 

t Trompler Electronics, Inc,. Sterling Holding, Westlake Village, CA 91359-5069 
...................................................................•... 818-707-2020 

Varian, Continental Electronics Division, Dallas, TX 75227 .............. 214-381-7161 

Duplexers, Microwave-3400 - See Vol. D 

Duplexers, Nonmicrowave-1900 - See Vol. D 

§-Product sold through distributors t-Product meets MILspecs EEM 1989 



PRODUCT INDEX & DIRECTORY 

Duplicators, Magnetic Tape-1300 - See Vol. D 

Dust Covers - See Covers, Protective (Vol. C) 

DVMs - See Meters, Volt, Digital (Vol. D) 

Earphones - See Headphones (Vol. OJ 
Earth Stations, TV, Receive Only-1900 - See Vol. D 

Earth Stations; TV, Receive/Transmit-1900 - See Vol. D 

Edge Clips, Surface MOl.lnt-2500 - See Vol. C 

Edge Connectors, Surface Mount-2100 - See Vol. C 

Editing Equipment, Tape-1300 - See Vol. D 

Ejectors & Extractors, PC Boards - See Pullers, Circuil Board (Vol. C) 

Elaslomers, Conductive - See Conductive Elastomers (Vol. C) 

Elastomers, Heat Shrinkable - See Caps, Forms & Tapes, Heat 
Shrinkable (Vol. C) 

Electret - See Micl"Ophones, Condensar (Vol. D) 

Electrical Measurement & Test St!rvices - See Services, Electrical 
Measurement 8, Test (VoL OJ 

Electrodes, Electroplating - See Elc'Clroplating Equipmenl & Supplies 
(Vol. D) 

Electrodes, Bigh lfoltage-2900-- See lIo!_ 0 

Elecl"mmllgnets-1850 - See 1/01_ II 

Electronic Countei COlmtermeaSUrt9S (ECCM3 Fi,;(es IMil)-
2440 

r All Systems, inc., Ealon Corp., Deer Park) NV i ~ "128 
t GincinnaH Eiclms., ClncinnRti, OH 4524"1 
t Digital Radio Corp, Hed<Jcdo Beach, CA90277 
t General Instrument, Govt Systems, HicksviHe, NY 11802-0709 
t Hazeftine Corp., Emerso" Electric Co .• Greenlawn, NY 11740 
tMicrowave Systems Inc., Syracuse, NY "13211-2100 ... 

New Wave Instruments, Provo, UT 84604 . 

516-595-3094-
!j 13"'T~3-6·! 00 
213-a16-.iit14 
516-933-3000 
516-261-7000 
315-437-9951 
601-373-4909 

t Optical & Conductive Coatings, Meridian Inds., IIlC., Pacheco, CA 94553 

t Signatron, A UnIT of Sundstrand C.orp, Lexington, MA 021-'3 .. " 
ST Research CotlYJration, Newington, VA 22122 ... 

415-7.98-6066 
617-B61-1500 
7o:l-55[)-7000 

Electronic Countermeasures (ECM) (Mil), Cruise Missiles-
2440 

t All Systems, Inc, Eaton Corp, Deer Par •• NY 11729 . . .. 516-595-3094 
§t Aydin Radar & E'.It/ Division, Div. of Aydir; Corporation, San Jose, CA 95119-1371 

408-629-1100 
tMicrowave Systems Inc, Syracuse, NY 13211-2100 ., 31~'4.17-9951 

ECM Sets (MIL)-2440 
t AIL Systems. Inc .• Eaton Corp" Door Park, NY 11729 . 51 & 595-30S4 

Arnerican Eloc"(fonic L2boratones, JI1(;., Lansdaie, Pi.), 19446 . ;.21.5-822-2929 
§t Aydin Radar & EW Division, Div. of Aydin COlTporation, San Jose, CA 95119-1371 

............. "............... 408-629-1100 
t Digital Radio Corp, Hedondo Beach, CA 90277 , 213-316·4114 
tGenerallnstrumenl, Gmrl Systems, Hicksville, NY 11802-0709 516'9,33-3000 
t Microwave Systems Inc, Syracuse. NY 13211-2100 ". 315-437-9951 
t Radio Research Instrumenl Co., Irlc, Waterbury. GT 06704-3506 203-753-5840 
t Signalron, A Unit of Sundstrand Corp" Lexington. MA 02173 .. 617-861-1500 

ST Research Corporation, Newington, VA 22' 22, 703-55(}-7000 
t Systems Research Laborotories. ArvinlCalspan, Dayton, OH 45440 ... , 513-426-6000 
t Tracor Flight Systems, Inc, Trucor, Inc, A Wastmark Co, Santa. Ana, CA 92705 

. . . . ... 714-662-0333 

ECM Systems (MiL)-2440 
t All. Systems, Inc .• Eaton Corp., Deer Park, NY 11729 , , , , . , , . . . . . . . .. ... 516-595-3094 
t American Electronic Laboratories,lnc., Lansdale, PA 19446 "'" , ... ,., .. 215-822-2929 

§t Aydin Radar & 81-1 Division, Div. ot Aydin Corporation, San Jose, CA 95119-1371 
.............. ,.."......... 408-629-1100 

tDigital Rsdio Corp, Redondo Beru:h, CA 90277 ,..,.............. 213-316-4114 
t E·Syslems, Greenville Div., Groonville, TX 75401 214-455-3450 
t General Instrumen~ Govt Systems, Hicksville, NY 11802-0709 " 516-933-3000 
t Microwave Systems Inc., Syracuse. NY 13211-2100 ............ 315-437-9951 
t Systems Research laboratories, Arvinl Calspan, Dayton, OH 45440 , . . . 513-426-6000 
t Tracor Flight Systpms, inc., Tramr, Inc., A Weslmark Co., Santa Ana, CA 92705 

. . . . . . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. ................ 714-662-0333 
tWalkins-.Johnson C,o., Palo Alto, CA 94304 ., ........................... 415-493-4141 

ECM Systems (MIL), Oeceptive-2440 
t AIL Systems, Inc, Ealon Corp, Deer Park, NY 11729 . . . . . 515-595-3094-

American Electronic laboratOries, Inc., Lansdale, PA 19446 .. 215-822-2929 
t Aydin Corp., Horsham. PA 19044 ... , ... , ...... 215-657--7510 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, San Jose, CA 95119-1371 
... " ................................................................ ·405-629-1100 

t Digital Radio Corp, Redondo Beach, CA 90277 .... ,....... 213-316-4114 
t General Instrument Govt Systems, Hicksville, NY 11802-0709 ......... 516-933-3000 
tMicrowave Systems Inc, Syracuse. NY 13211-2100 .................... 315-437-9951 
t Systems Research laborotories, Arvin/Calspan, Daylon, OH 45440 ... , ' 513-426-6000 

Emitters/ Detectors, Infrared-3700 

Electronic Intelligence (Elint) (MIL)-2440 
Adams·Russell,lnc., Hunt Valley, MO 21030 ........................... 301-771-0077' 

tAil Syslems.lnc., Eaton Corp, Deer Park, NY 11729 ....... ' ... " ...... 516-595-3094 
t American Electronic Laboratories, Inc., Lansdale, PA 19446 . 215-822-2929 

~t Aydin Radar & EW Division, Oiv. of Aydin Corporation, San Jose, CA 95119-1371 
".................................... ................ 406-629-1100 

t Condor Systems, Inc., San Jose, CA 95124 ..................... 408-371-9580 
tDigital Radio Corp., Redondo Beach, CA 90277. ............ .... 213-316-4114 
t Electrospace Systems, Inc., Richardson, TX 75083-1359 .......... 214-470-2106/2107 
t E-Systems, Greenville Oiv, Greenville, TX 75401 .. ' ............ ,... 214-455-3450 
t General Instrumen~ Govt Systems. Hicksville, NY 11802-0709 ......... 516-933-3000 
t Microwave Systems Inc., Syracuse, NY 13211-2100 .............. ' 315-437-9951 

New Wave Instruments, Provo, ur 84604 . , ......... , .. ,' ..•. . . . . . . . . . .. 801-373-4909 
t Sanders! A Lockheed Co, Diy, Microwave Technlg. CIT" Manchester, NH 03108 

.. . .. . . . . . . . . .. . .. . . . . . . . .. . . .. . .. 603-645-6000 X 5548 
tSCOPE Incorporated, Resion, VA 22090 ......................... 703-471-5600 

ST Research Corporalion, Newington, VA 22122 ........ , ....... , .... , 703-550-7000 
tTeledyne Ryan ElectroniCS, San Di€90, CA 92123 .......... 619-560-6400 
; Watkins-Johnson Co., Palo Atto, CA 94304 .......... ".. 415-493-4141 

Electronic loads - See Dummy loads (Vel. D) 

Electronic Support Measures (ESM) Sets (Mll)-2440 
t AIL Systems, Inc., Eaton Corp, Deer Parl~ NY 1 "1729 . . . . . . . . 516-595-3094 

P,merlCBn Electronic Laboratories, Inc, Larlsdale, PA 19446 ...... ,...... 21 :;-822-2929 
"[ Digital Radio Corp., Redondo Beach, CA 90277 . . ........... , 213-316-4114 
t· E-Systems, Melpar Oiv., Falls Church, VA 22046 ,............... 703-560-5000 
t General Instrument. Gov!. Systems, Hicksville, NY 11802-0709 .,' 516-933-3000 

GTE Government Systems Corp .. Mountain View, CPO 94039 .... 415-966·2000 
t Halemne Corp., Emerson Electric Co .. Greenlawn, NY 11740 516-261-7000 
t Microwave Systems Inc., Syracuse, NY 13211-2100 315-437-9951 
"t Pacific Electro Dynamics, Inc., Redmond, WA 98073-9745 206-881--1700 

ST Research Corporation, NeWington. VA 22122 ... "...... 703-550-7000 
tWeJkins-,.Iohnson Co, Palo Me. CA 94304 , .. ,... 415-493-4141 

Electronic Warfare Sets {MIl)-2440 
1" AIL Systems, Inc .• Eaton Pa",- NV 11729 . 516·5'95-3094 
t !lmerican Electronic Lru"'''''''fles, inc., lansdai", PA 19446 . 215-822 .. 2929 

§l Aydin Radar & F:W Divisk.m, 01\1. Aydin Corporation, San Jose, CPO 95'119-137'1 
408-629-1100 

-;- I)igitai Radfo Corp., r:-.!jac.loncjn BOP,Gh. C,t\ 8~)277' . 213-316-4114 
-tGenerat Instrument, GO\l'I. Systems, Hicksville, NY 11802-0709 516-933-3000 
t Lockheed Electronics Co., Inc., Lockheed Corporation, Plainfield, N.J 07061 

." ..... "...... 201-757-1600 
tMicrowave Systems Inc., Syracuse, NY 13211-2100 ... 315-437-9951 
t Plessey Electronic Systems Corp, Wayne, NJ 0"7470 .. 201-633-6000 
r RadiO Research Instrument Co., Inc., Wal"rtJury, CT 06704-3506 .... ,... 20..,-753-5840 

Republic Electronics C..o., Hauppauge, NY 11788 . . . . . 516-273-9800 
t SCOPE Incorporated, Reslon, VA 22090 ... . .. , .. " ..... , 103-471-5600 
t Sigmtron, A Unrt of Suntistm"d Corp, lex;ng,on, MA 02173 . 617-861-1500 

ST Research Crnporation, Newington, VA 22122... 703-550-7000 
tSystems Research Laborotories.. Arvin/Caispan, Dayton, OH 45440.... 513-426-6000 
tTmr.or Flight Systerns, !nc., Tracor, inc., A Westrnark Co., Santa Ana, eft. 92705 

... " ......... .,"." ... ". 714-662-0333 

E!ectroplating Equipm*"nt &. Supp'ies.-41ilO -- See Vol. D 

Elm;tms!atic DiSG1UI~g(! GW'iS - Also Soo Generators, I:SD .. 2900 -
Se6l Vo$ .. £J 

Gra"!ll<Ila,,d, !'IV 14012, 716-n3,7634 
......... " ....... ".. ' .. '" ....... " ... "." ... " ............. ' 002244 

Schafe'''''' EMe:, inc", insi,. Oi\(., Un;","" NlJ 01'183, 2tlHi51-11644;SOO-367-5566 
""""""""" ' ... , ," .•. " """'"'''''''''''''''''''' , ... 001343 

Inc", Elk Grove. IL 60007 ................... "........ 312-981-9212;800-STATIC-O 
EI€i(;!r'a-~lat"ics, Penrii Corp., Amslerdam, NY 12010 .. , .. , .. , ........... 518-943·2600 
Groonwicll Instruments USA, Charlolle, IIIC 282()5 .... ,... 704-376-7805 

t f(eyTek instrument Corp., Wilmington, W'.A O'i 887 , . . 506-658-0880 
Plastic Capacrtors, inc., Chicago, IL 60639 .. , .... ,., .... , 312-489-2229 

§ Samironics Corp., Peachtree City, GA. 30269 , ........... , 404-487-6681 
Simco Co., Hatfield, PA 19440 ........................... 215-822-2171 

§tStackbin Corp., Lincoln, RI 02865 ............... , ........ 401-333-1600;800-333-1603 

Elements, Sensing - See Transducers (Vol. B) 

Elilllinators, Batlel'Y - See Power Supplies, AC 10 DC Adapter (Vol. OJ 

Emitter location 8. Identification System (Mil), Automatic 
Groumi Transportab!e-2440 

t General Instrument, Golft Systems, Hicksville, NY 11802-0709 
t Haz"~I,,e Corp., Emerson Electric Co., Greenlawn, NY 11740 ..... , ..... 
t Signalron, A Unit of Sundstrand Corp, Lexington. MA 02173 .. , ... , .. , 
t Walkins-Johnson Go .• Palo Ana, CA 94304 ............ , .. ,., ...... . 

Emitters/ Detectors, Infrared-3700 

51&933-3000 
516-261-7000 
617-861-1500 
415-493-4141 

Amperex Electronic Company, A Div. of North AmllOiCllII "'hmps CO'll"mtion, 
Slatersville, RI 02876, 401-162-3800 .. , .•. , •...•••.•. , .•. , •. ,.. Bo1317-1318 

Philips ECG, 'Ameri""" Pllilips W"ltham, MA 02254,617-390-6107 ., ... ·2197 
Preil Electron'c Industries, Un"., Zurich, IL 60047-2578,312-438-4000 

... ' .......... '" ............. , .,., ........ :.".,., ...... , ..•.... B·1882 
§ Sharp Eleclronics Corp.,liIicroelectronics 01"., Mah", .. h, NJ07430, 201-529-3157 

.• ' _'., .• , ............. ,., ..... ,., .................. , .•.... , B·1345-1346 
Abom Electronics loc., San Jose, CA.95131 , ..... ,.,.,., ., ....... ,..... 408-436-5444 
A E G Corporation, Somerville, NJ 08876-1269 ".... .......... 201-231-8300 

t Analog Modules. inc., Longwood, FL 32750 ..... , .. , .. ,....... 407-339-4355 
§ Banner Engineering Corp., Minneapolis, MN55441 ... ,' 612-544-3164 

EEM 1989 §-Product sold through distributors t-Product meets MIL specs 



Emitters/Detectors, Infrared-3700 (Cont'd) 
t DBA Systems, Inc, Melbourne, Fl 32902-0550 ................••....... 305-727-{)660 
§Everlight - USA. Glendora. CA 91740 ................................•.. 213-697-5067 
§ General Electric Solid Slate Div, G.E Corporation, Somerville. NJ 08876 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-685-6530 
Hewlett-Packard Co.. Cupertino. CA 95014.............................. 8OCJ..?S2-0900 

§ Idea. Inc.. Brae. CA 92621 ................................. ,............. 213-697-4332 
t Ledco Div, St Pau~ MN 55107 ........•..... :.......................... 612-222-2791 
t Ledtronlcs, Inc.. Torrance. CA 90505 ..•..•............•..•.............. 213-549-9995 
§ MERET, Inc.. Santa Monica. CA 90404-4998 ..........•......•......•... 213-828-7496 

Micro SwRch, A Honeywell Div, FreeportlL 61032 ..............•....... 815-235-6600 
§t Motorola Semiconductor Prods. Sector, Phoenix, AZ. 85018-6606 ..•.... 602-244-6900 

§Optek Technology Inc.. McKinney, TX 75069 ..............•............. 214-542-9461 
§Opto Technology,lnc.. Wheeling.IL 60090 .............................. 312-537-4277 

Ortel Corp, Alhambra. CA 91803 .•....................................... 818-281-3636 
Philips Electronics Ud. Philips Comps., Scarborough, ONTARIO, CAN. MIB 1MB 

....•........................•.•.................................•..... 418-292-5161 
§Rohm Corporation. Irvine. CA 92718 ......• , ............................. 714-855-2131 
§Shokai Far East. Lid.. Hartsdale. NY 10530 .......•............•.....•.. 914-681-0700 
§ Siemens Components, Inc.. Optoelectronics Division.Cuperlino. CA 95014 

........................................................................ 408-257-7910 
Siemens Components, Inc.. Special Products Div, Iselin. NJ 08830 ...... 201-321-3400 

t Silicon Sensors. Dodgeville. WI 53533 .................................. 608-935-2707 
tTexas Optoelectronics, Inc.. Garland. TX 75042 •........................ 214-487-0085 

Zexco, Van Nuys, CA 91401 ............................................ 818-997-7895 

Emitters, Fiber Optic-Also See Diodes, Laser-2475 
§t MERET, Inc., Santa Monica, CA 90404-4998, 213-828-7496 •.•••.•••••• ;. S.1215 

§AC.lnterface Inc, Irvine, CA 92718 ..........................•.......... 714-472-9524 
A E G Corporation. Somerville. NJ 08878-1269 ......................... 201-231-6300 
AT&T Microelectronics, Allentown, PA 18103 .................. 1-800-372-2447;ln Can.: 

1-800-553-2448 
§Banner Engineering Corp, Minneapolis, MN 55441 , ......... , ........... 612-544-3164 

§tCodenoll Technology Corp., Yonkers, NY 10701 ........................ 914-965-6300 
Dolan-Jenner Inds., Wobum, MA 01801 ............ ............ 617-935-7444 

§EXFO E.O. Engineering. Quebec City, Quebec, CANADA G1N 3Y2 ...... 416-663-0211 
Fibronics Intemationallnc., Communications Way, Hyannis, MA 02601-1892 

...................................................... , . . . . . . . . . . . . . . .. 508-778-0700 
General Electric Solid State Div, G.E Colporation, Somerville. NJ 08876 

•••••••••••••••• , •••• , ••••••• , •••• 0"""", •••••• , •••••• ' , •••••••••••• 201-665-6530 
General Fiber Optics, Inc.. Cedar Grove, NJ 07009 ........ , .. '.......... 201-239-3400 
Hewlett-Packard Co, Cupertino, CA 95014 , .....•..•.. 0 • • • • • • • • • • • • • • • •• SQO-752-09OO 
HHachi America, lId, San Jose, CA 95131 .............................. 408-435-8300 

§ Honeywell Optoelectronics, Richardson, TX 75081 ........ , ........... ,. 214-470-4271 
t Math Assocs., Westbury, NY 11590 ........ , ................. , . . . • . • . . .. 516-334-6800 

§t Motorola Semiconductor Prods. Sector, Phoenix, AZ 85018-6606 .•..... 602-244-6900 
§t Optek Technology Inc., McKinney, TX 75069 .......... , .......... ,...... 214-542-9461 

Opto Technology, Inc.. Wheeling, IL 60090 .......... ,................... 312-537-4277 
Ortel Corp, Alhambra. CA 91803 ............................... , .. " .•.. 818-281-3636 
Rehlander Assocs., Beverly, MA 01915 ................................. 617-922-5961 
Siemens Components, Inc.. Special Products Div., Iselin, NJ 08630 .. . . .. 201 -321-3400 

t Silicon Sensors, Dodgeville, WI 53533 .................................. 608-935-2707 
tTexas Optoelectronics, Inc.. Garland. TX 75042 ......................... 214-487-0085 

Thomson Electron Tubes & Devices Corp., Special Products Div, Dover, NJ 07601 
...........•.......................................... "............... 201-328-1400 

Zexco, Van Nuys, CA 91401 ............................................ 818-997-7695 

Emulators. In-circuit-2900 - See Vol. D 

Emulators, RTS-2900 ..,.. See Vol. D 

Emulators, Terminal-2900 - See Vol. D 

Encapsulating Materials - See CO(l1pounds, Encapsulating, Molding, 
Potting (Vol. C) 

Encapsulation Services - See Services, Encapsulation (Vol. 0) 

Enclosures, Circuit Board, ModUle, & Relay Mounting-1400 - See 
Vol. C 

Enclosures,CRT - See Mounts CRT (Vol. C) 

Enclosures, Equipment & Panel Mounting-1400 - See Vol. C 

Enclosures, Instrument, With Integral Connectors-1400 - See 
Vol. C 

Enclosures, Keyboard-1400 - See Vol. C 

Enclosures, Nonmetallic-1400 - See Vol. C 

Enclosures, Portable, Metallic & Nonmetallic-1400 - See Vol. C 

Enclosures, Power Distribution-1400 - See Vol. C 

Enclosures, Shielded-1400 - See Vol. C 

Enclosures, Shipping, Metallic & Nonmetallic-1400 - See Vol. C 

Enclosures, (MIL)-2440 
Amco engineering, Schiller PI!., Il60176, 312-671-6670;800-833-3156 

............................................................ C·l008-1009 
C8btron Systems, Inc., Northbrook, IL 60062, 312-498-6090 •••••••••••• C.1014 
Clarostat MIg. Co., Inc., Hawker Siddeley, PLC., Dover, NH 03820, 
603-742-112O,1IOO-872~2 ....................................... B.1940 

tCompac, Holbrook, NY 11741, 516-585-3400 ..................... C'1016-1017 
ECS Composites, Grants Pasa, OR 97526, 503-476-8871 •••••••••• C'1022-1023 

PRODUCT INDEX' & DIRECTORY 

EG & G Birtcher, EG & G, Inc., EI Monte, CA 91734-1268,818-442-2572 
• • • • . • . • . • • • • . • • • • • • • • • • • • • • • • • . • • • • • • • . • • • . • •• • • • • • •• •• • • •• Co1024-1025 

t Electronic Enclosures, Div. Wyle Labs, EI Segundo, CA 90245, 213-643-8181 
................................................................. C'1027 

t Equipto Electronics Corp., Aurora, IL 60506, 312-897-4691 ••••••••••••• C-1040 
t Gemini, Cannon Falls, MN 55009, 507-263-3957;800-533-3631 •••••••••• C-1055 
t Optima Enclosures, Tucker, GA 30084-5088, 404-496-4000 . • • • . • • • • • • •• C'1062 

Par Metal Products, Inc., Brooklyn, NY 11216, 718-774-5900 ••••••••••• C'1076 
Rantec Division, Emerson Electric Co., Los Osos, CA 93402, 805-528-5858 

• • • • • • • • • .. • • • • • • • .. .. .. • • .. • .. .. .. • .. • .. .. • .. • .. • .. .. .. • • .. 002034,2036 
t Skydyne Dlv. of AAR, Srooks & Perkins, Port JerviS, NY 12771, 

914-856-6655;800-428-CASE •.••••••.•••••••••••••••••••••••• Col095-1096 
TDJ Co., Inc., San Diego, CA 92110,619-276-5920 ••••••••••••••• C'1102-1103 
Zero Corp., Surbsnk, CA 90503, 818-846-4191 •••••••••••••••••••••••• C.1122 
ADE, Inc.. Chicago, IL 60633 ............................................ 312-646-3400 
A E G Corporation. Somerville, NJ 08876-1269 ........................• 201-231-8300 
Anvil Cases, Inc, Rosemead. CA 91770 ................... 818-575-8614;800-242-4466; 

600-423-4279(outside CAl 
t Ark Elctrns. Corp., Southampton. PA 18966 ............................. 215-322-6510 

ELMA Electronic Inc, Fremont CA 94538 ............................... 415-656-3400 
EmcorProducts, Crenla,lnc., Rochester, MN 55901 ..............•...... 507-289-3371 

t General Devices Co, Inc.. Indianapolis, IN 46239-9632 . .. . .. . .. . . .. . . ... 317-897-7000 
tHoffman Engineering, Anoka. MN 55303 ................................ 612-421-2240 
t Hudson Industries, Hudson, NH 03051 .................................. 603-88()'7712 
tlnstrument Enclosures, Sun Valley, CA 91352 ........................... 818-788-4622 
t Langley:FleeI Aerospace, Inc, San Diego, CA 92112 .................... 619-264-3181 

Mini-Systems, Inc., Electronic Package Div, Plainville" MA 02762 ..... ,.. 508-695-2000 
Rose Enclosures Sys., Inc., Frederick. MD 21701 .....•.................. 301-698-9800 

t STRONGBOX, Culver City, CA 90231-2726 . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 213-305-8288 
t Trilobyte Computer Corporation, San leandro, CA 94577 ............... 415-895-1100 

Encoders, Digital - See Encoders, Shaft Angle (Vol. B) 

Encoders, Displacement, Linear-5500 
Canon U.s.A., Elclrn. Comps. Div., Lake Success, NY 11042, 516-488-6700 

................................................................. S·1938 
t Computer Optical Products, Inc., SUb. of Hathaway Corp., Chatsworth, CA 

91311-6910,818-882-0424 ........................................ S-1942 
Eltrol Corporation, Canoga Park, CA 91304, 818-709-0131 • • • • • • • • • • • • • • S.1241 
Enprotech Corp., Kalamazoo, MI49007, 616-381-0665 ••••.•.•••••••••• B-1953 

t ltek Encoder, Newlon, MA 02161-1953,617-969-7300 ••••••••••••• S·1960-1961 
Orbit Instrument of Cal., Cypress, CA 90630, 714-527-0561 ••••.•••••••• 001155 

tTransmagnalics, Farmingdale, NY 11735, 516-293-3100 ••••• ; ••••• 001203-1205 
U. S. Digital Corp., Los Alamitos, CA 90120, 213-594..Q094 ••••••••••••• S01997 

t Vernitech:Vernitron Corp., Deer Pk., NY 11729, 516-586-5100 ••••••••••. S'1037 
§Allen-Bredley Co, Industrial Control Div, Milwaukee, WI 53201 .......... 414-382-2000 

Astrosystems, Lake Success, NY 11042 ................................ 516-328-1600 
Burleigh Instruments, Fishers, NY 14453 . , . . • . . .. . . . . . . . . • . . • . . • . . . . . . • . 716-924-9355 

tCompuler Conversions Corp., E. Northport, NY 11731 ................... 516-261-3300 
C-Tek Inc., Wakefield, MA 01880 ........................................ 617-248-1720 
Dynamics Research Corp., Encoder Division, Wilmington. MA 01887-2193 

• ................................. , • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 508-658-6100 
tFarrand Controls, Div. 01 Farrand Industries, Inc, Valhalla. NY 10595 .... 914-761-2600 
t Force, Inc, Christiansburg, VA 24073 ................................... 703-382-0462 

Hathaway Corporation:Motion Control Div, Tulsa, OK 74116 ............ 918-438-7600 
§ Honeywell Optoelectronics, Richardson, TX 75081 .... , ... ,............. 214-470-4271 
§JMR ElectroniCs, Bronx, NY 10461 ..................................... 212-597-6050 
tOrbit Instrument Corp. Hauppauge. NY 11788 .......................... 518-435-6300 

Perfect Gear & Instrument, Designatronics, Inc.. New Hyde Park, NY 11040 
.......... '., .•...... , .................•.....................•.......•. 516-328-3300 

§ Photoswitch Div, Allen Bradley Co.. Wanham. MA 02154 ... . . . .. . .. ..• .. 617-468-8000 
tTeledyne Gurley, Troy, NY 12181 ....................................... 518-272-6300 
§ Temposonics, MTS Sys. Corp, Plainview, NY 11803 .............•...... 516-349-1950 

Transducer Systems, Inc.. Kulpsville, PA 19443 ......................... 215-258-4611 
Waters Manufacturing, Inc., Talley Industries, Wayland. MA 01778....... 508-356-2777 

Encoders, Fiber Optic-2475 
t Computer Optical Products, Inc., Sub. of Hathaway Corp., Chatsworth, CA 

91311-6910,818-892-0424 ........................................ S-I942 
Eltrol Corporation, Canoga Park, CA 91304, 818-709-0131 •• • • • • • • • • • • •• Bo1241 
Fiberoptlc Systems, Inc., Simi Valley, CA 93053, 806-583-2088 ••••••••• Bo1205 

t Hathaway Corporation:Molion Control Div., Tulsa, OK 74116, 918-438-7800 
................................................................. B-1253 

t WHon Encoder Div., Chatsworth, CA 91311, 818-341-6161 ,............ S·1963 
PITTMAN, Penn Engrg. & MIg. Corp., Harleysville, PA 19438, 215-256-6601 

• ••••••••••••••••••••••••••••.•••••••••••••••• '. • • • • • • • • • • • •• S·I295-1296 
Standard Grigsby, Inc., Flint Industries, Aurora, IL 60507, 312-844-4300 

• • • • • • • • . . • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• Bo1842-1843 
§t APEC Fiber Optics Corp, College StatiOn. TX 77640 .•......•. ,......... 409-693-5397 
§tCodenoll Technology Corp., Yonkers, NY 10701 ........................ 914-965-6300 

§JMR Electronics, Bronx, NY 10461 ..................................... 212-597-6050 
§3M Fiber Optic Products. Inc., W. Haven, CT 08516 ..................... 203-934-7961 

Silicon Detector Corp, Camarillo, CA 93010 . . . . • . . . . . . . . . . . . . . . • . . . . . . . . 805-484-2884 
Sumitronics, Inc" Sumnomo Corporation, Sunnyvale. CA 94088 ......•.. 408-737-7883 

tTeledyne Microelectronics, Los Angeles, CA 90066 ...... 213-822-8229;213-870-9631 
tTeledyne Ryan Electronics, San Diego, CA 92123 ...................... 619-56()'64oo 

Encoders, MagnetiC Strip-5500 
Utton Encoder Div., Chatsworth, CA 91311, 816-341-6161 ••••••••••••• S.1963 

§ Xico, Inc., Chatsworth, CA 91311, 818-709-4403....................... 001117 
tClilton Precision, Litton Systems, Inc, Clifton Hgts., PA 19018 ........... 215-622-1000 

Eicom Industries, Inc., Sl Louis, MO 63132.............................. 314-429-3100 
§Identatronics, Inc, Elk Grove.IL 80007 ................. 312-437-2654;I-8OCJ..323-5403 
§ Mag-Tek, Carson, CA 90746 ............................................ 213-631-8602 

Micro Mo Electronics, Inc.. St Petersburg, Fl33701 ......•.........••.. 813-822-2529 
Verlex Indusllies, Inc, Clifton. NJ 07014 ................................ 201-472-1331 

§-Product sold through distributors t-Product meets MIL specs EEM 1989 



PRODUCT INDEX & DIRECTORY 
Encoders, Proo1-2(01) - See Vol. D 

Encoders, Shaft Angle, Contacting-5500 
Alrflyle Elclrns. Co., Bayonne, NJ 07002, 201-436-2230 ••••••.••.•.•••. Bo1233 
BEl MoIion Systems Co., Computer Products Div., San Marcos, CA 92069, 

619-471-2600 .......... ,......................................... Bo1934 
8EI Motion Systems Co., In""llIrisl Encoder Div., Goleta, CA 93117, 805-966-0782 

................................................................. B0 1934 
BEl Motion SyllIems Co •• Position Controls Div., Carlsbad, CA 92008, 

619-931-0200 .•...•....•...••...•......•.•.•....•.•....•...•..••• B'1934 
§ Bourns, Inc., Resistive Components Group, Riverside, CA 92507, 714-781-5050 

............................... , ................................. A0 2085 
§ Clarostat Mfg. Co., Inc., Hawker Siddeley, PLC., Dover, NH 03820, 

603-742-1120,800-872-0042 ...................... ........... Bo1940-1941 
t Computer Conversions Corp., E. Northport, NY 11731, 516-261-3300 .•.• 1)01158 

Data Technology, Inc., Woburn, MA 01811,617-935-8820 ••••.••.. 8'1945-1947 
t ILC Data Device Corp., Bohemia, NY 11716, 516-567-5600 •••••.•.•.... Do1182 
t Utton Encoder Div., Chatsworth, CA 91311,818-341-6161 ............. B·1963 

Omega Engineering, Stamford, CT 06007, 800-a~6-6342 •••••••••• B·1988-1989 
U. S. Digital Corp., Los Alamijos, CA 00720,213'594-0094 ..•.•...•..•. 11.1997 

tVernitech:Vernitrol1 Corp., Deer Pk., NY 11729, 516-586-5100 .•••. 6·1037,1998 
§t Allen-Bradley Co, Industrial Control Div., Milwaukee. WI 53201 414-382-2000 

BEl Motion Systems Co, Corporate Off, Carlsbad, CA 92009 .,......... 619-931-1500 
tClifton Precision.Utton Systems, Inc,. Clifton Hgts.. PA 19018 , 215-622-1000 

Industrial Drives, A Kollmorgen Div, Radford, VA 24141 ...... 703-639-2495 
§ Kessler-Ellis Prods.. Atlantic Highlands, NJ 07716 ...... , 20'1-291-0500;800-631-2165 

Micro Switch. A Honeywell Div, Freeport, Il 61032 ... _ .......... , 815-235-6600 
Motor-Tronics,lnc, Vista. CA 92083 ... . .............. _ 619-727-7430 

§ Namco Controls, An Acme-Cleveland Co, Mentor. OH 44060 216-946-9900 
Noble U.s.A., Inc, Rolling Meadows, Il 60008 . 312-364-6038 
Northern Precision labs.. Fairfield, No) 07006 ' .. , ... ,. 201-227-4800 

tOrM Instrument Corp., Hauppauge, NY 11788. 516-435-8300 
Ormec Systems ('.Drp .• Rochester. NY 14625 716-385-3520 
Piher International Corp, Mt Prospect IL 60056 :JI2-390-6630;800-323'6693 
Texas instrs., Inc., Dallas, TX 75380 _ GC()-232-32'JO (exl700) 
Trans-Tek, Ellington. CT 06029 203-872-8351 

§ Veeder-Roo~ Hartford, CT 06102 .. 203-527-7201 

Encoders, Shaft Angie, Magnetic-5500 
Hathaway Corporation:Molio" Conl.m Div., Tul$3, OK 74116, 918-436-11100 

.............................. ,,, .............................. e-1253 
t ftC Data Device Corp., Sohemia, NY 11116, 516-567-5600 ••••.•.•••.•• 0·1182 

Utton Encoder Div., Chatsworth, CA 91311,618-341-&161 •.•... ,...... 8-1963 
t Micro 1110 Electronics, Inc., St.. Petersburg, Fi.. 33701,813-622-2529 .•.•• S-1966 

Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430, 201-529-8757 
................................. , ................................ 11-1995 

tTransmagnelics, Farmingdale, NY 11735, 516-293-3100 •..••..•••. Do1203-1205 
t Aeroflex laboratories InG .• ARX, Inc, Plainview. NY 11603 ...... ,....... 516-694-6700 

Astrosystems. lake Success. NY 11042 516-328-1600 
B & B Motor & Control Corp .• B & B Long Island City, Burlington, CT 06013 

....... _ .. . .. . 203-673-7151 ;800-638-7808 
t Clifton PreciSion. Litlon Systems, Inc., Clifton Hgl8., PA 19018 _... 215-622-1000 
tComputer Conversions Corp,. E Northport, NY 11731 . .. _ .. ,........ 516-261-3300 
t Farrand Conlrals, Div. of Farrand Industries, Inc, Valhalla. NY 10595 .... 914-761-2600 
§ Hitachi America. Ltd., Tarrylown. NY 10591 914-631-0600 

Innovalek Microsystems, Inc .• Millerton, NY 12546-9720 914-373'9003 
International Machine & Tool Corp, Warwick, RI 02888 40-1-467-6905 
IVO Industries, Inc, Eatontown, ~U 07724, ...... 201-542-5151;800-932-0489 
Kessler-Ellis Prods., Atlantic Highlands, NJ 07716 .. , ..... 201-291-0500;800-631-2165 

t Ub,ascope CoipOration. A Subsidiary althe Singer Co., Glendole. CA 91201 
.................... .. .............. ,.... 818-244-6541 

§Mura!a Manufacturing Co, ltd., Naglloka-Kyo-Shi, Kyoto. JAPAN 617 075-951-9111 
t Orbit Instrument Corp., Hauppauge, NY 11788 ...... , _ ... _ . . 516-435-8300 
t Performance Controls. Inc., Horsham, PA 19044 ..... ,. 215'675-6500 
§ T emposonics, MTS Sys. Corp., Plainview, NY 11803 .,........ 516-349-1950 

§tVega Precision Labs., Vienna, VA 221BO ... , ... , ........ 703-938-6300 
tVernitach:Vemitron Corp., Deer Pk, NY 11729 ............ 516-586-5100 

Encoders, Shaft Angle, Opticai-5500 
Barber Colman Co. (A Siebe Co.l, Motor Division, Rockford, II. 61125-7040, 

815-397-7400 .................................................... 8'1235 
8Elllllo!ion Systems Co., Computer Products Div., Ssll Marcos, CII 92069, 

619-471-2600 ......... ,.......................................... S.1934 
8EI MoIion Systems Co., Digital Products D;¥., U1tle Rock, AR 72203, 

501-851-4000 .................................................... 1'1'1934 
BEl Molion Systems Co., industrial Encoder Di"., Goleta, CA 93117, 005-968-0782 

................................................................. 8'1934 
BEl Molion Systems Co., Posilion Conlrols Div., Carlsbad, CA 92008, 

619-931-0200 .................................................... B'1934 
Canon U.SA, Elctrn. Comps. Div., lake Success, NY 11042, 516-488-6700 

....................................................... B'1237,1937-1938 
§ Cllllrostal Mig. Co., Inc., Hawker Siddeley, PLC., Dover, NH 03820, 

003-742-1120,800-872-0042 .................................. 8'1940-1941 
telifion Precision, Litton Systems, Inc., Clifton Hgts., PA 19018, 215-622-1000 

................................................................. 8·1238 
t Computer Optical Products, Inc., Sub. 01 Hathaway Corp., Chalsworth, CA 

91311-6910,818-882-0424 ........................................ 8·1942 
§ Data Technology, Inc., Woburn, I'IIA 01811,611-935-8820 •••.••••• 8'1945-1947 

Disc Instruments, Honeywell, Costa !llesa, CII 92626, 114-433-0343 
............................................................ 8'1949-1951 

Enprotech Corp., Kalamazoo, 111149007, 616-381-0665 •..•.•.•.•.••.••• 8·1953 
Hathaway Corporation:MoIion Control Div., Tulsa, OK 74116, 918-438-7800 

............................................................. , .... B01253 
t Itek Encoder, Newton, MA 02161-1953, 617-969-7300 .• ".......... B·1960-1961 
§ IVO Industries, Inc., Eatontown, NJ 07724, 201-542-5151;800-932-0489.. S·1962 
t Utton Encoder Oiv., Chatsworth, CA 91311, 818-341-6161 •••••.••••••• B'1963 

Encoders, (MIL)-2440 
t Lucas Ledex Inc., Vandalia, OH 45377-0427, 513-898-3821 •••••••• 8 0 1964-1965 
t Measurement Systems, Inc., Norwalk, CT 06654,203-838-5561 ••••••••• Do1152 

Micro Mo ElectroniCS, Inc., SL Petersburg, Fl33701, 813-822-2529 ••••• -801281, 
1966 

Servo-Tek Products Co., Hawthorne, NJ 07506, 201-427-3100 •••••.••.. Bo1302 
§ Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430, 201-529-11757 

..................... 0 ........................................... ao l995 
t Stock Drive Products, Div. 01 Designalronlcs, Inc;, New Hyde Pk., NY 11040, 

516-328-0200;328-3300 ........................................... a·1305 
U. S. Digital Corp., Los Alamitos, CA 90720,213-594-0994 .••••. "...... 8 0 1997 

tVernitech:Vernitron Corp., Deer Pk., NY 11729, 516-586-5100 ••••• Bo1037,1998 
§t Allen-Bradley Co, Industrial Control Div, Milwaukee, WI 53201 ....... : .. 414-382-2000 

§ AL TEK Corporation. Silver Springs, MD 20904-7802 .. c • • • .. .. .. • • • .. ... 301-572-2555 
§ Automatic Timing & Controls Co. King 01 Prussia, PA 19406 ............. 2t 5-337-5500; 

8Q0-441-8245 
§ B & B Motor & Control Corp, B & B long Island City, Burlington, CT 06013 

.".......................... 203-673-7151;800-638-7808 
t Computer Conversions O>rp., E Northport, NY 11731 ...... _ ........... 516-26-1-3300 
§(,~Tek Inc .• Wakefield, MA 01880 ............. ,,, .... _ ... 617 .. 246-1720 

Dynamics Research Corp_. Encoder Division. Wilmington. MA 01887-2193 
508-656-6100 

§ Dynapar, Gurnee, IL 60031 312 .. 662-2666 
EG&G ReticoR, Div, 01 EG&G, Sunnyvale. CA 94086-4197 . 408-738-4266 
Elm Systems. Wauconda. IL 60084 ,., 312-526-5003 

§ Encoder Products, Sandpoin~ 10 83864 . . . . . . . . . . . . . . . 208-263-8541 
Epson America.lnc./OEM Div .• Torrance. CA 90505 213-534-4500 
Escap Products, Hauppauge. NY 11788 .............. 516-234-3900 
Fibaroplic Systems, Inc, Simi Valley. CA 93083 . 805-563-2088 
FSI/Fork Standards, Inc, lombard,ll60148 ....... 312-231--3511;312-932-9380 

§Goroos. A Flint Industries Company. Rogers, AR. 72757, AR 72'!57 .... 50-1-636-5000 
tHH Controls Co .• Inc.. Arlington, MA 02174 ",... 617-646-2626 

§t Honeywell Optoelectronics, Richardson. TX 75081 ,. 214-4704271 
IMC Magnetics Corp, fMC/Hansen. Princeton, IN 47570-0023 . 812-385-3415 
Industrial Drives, A Kollmorgen Div, Radlord. VA 24141 703 .. 639-2495 

§I{ess!er--Ellis Prods., Atlantic Highl2nds, NJ 07716 _ 201-291-0500;800-631-2165 
Marldech International Corp, Menands, NY 12204 ,..... . .... ,., _ . . . . .. 518436-5805 

tMa;<an Pmcision Motors, inc., Burlingame, CA 94010 .......... 415-697-9614 
§ Malian Con,ml Devices, An lOG "' G T orqua Systems Co, Lowell, MA 01851 

..... _.............. . ............. 617-454-'3407 
§t Optek Technology Inc .. , 15069....... 214'542-9461 

OplC! Technology, Inc, Wheeling. 60090, ....... _ 312-537-4277 
t Orbit Instrument Corp, Hauppauge. NY 11788 ... 516-435-8300 

Oriel Corp .• Stratford. CT 06497-0872 ....... _ . . .. . . . . 203-377-8282 
Ormec Systems Corp., Rochester, NY 14625 716-385-3520 

§ Photoswitch Div., Allen Bradley Co, WaHham, MA 02154. 6H-466-8000 
PMI Motion Technologies, Commack, NY 11725-5703 . 516--864-1000 
Portescap U.S, Inc, Hauppauge. NY 11788 .. , .... , ... _ 516-234-3900 

§t Renco, Robbins & Myers, Goleta. CA 93117-3094 ...... ", .... 805-96'3-1525 
SPS Inc. (Muirhead Vactnc). Springfield, NJ 070Bl 201-376-1222 

tTeledyne Gurley. Troy. NY 12181 _.. .." ........... 518-272-6300 
t Teladyne Ryan ElectroniCS, San Diego, CA 92123 619-560-6400 

Taka America. Inc, Mt Prospect. Il G0056 _ .... _ 312-297-0070 
§ Veeder-Root, Hartford, CT 06102 . .. .. ... .. .. . .. 203-527-7201 

§tWide Range Elctrns. Corp., St louis. MO 6.1026 .. , ................. , 314-343-9191 
21-TECH Inslrumant CorlJ .• Mountain View. CA 94039-1567 .......... ,.. 415-966-6484 

Encoders, Shaft Position _. See Encoders, Shalt Angle (Vol. B), 
Resolvers, Synchro (Vol. D) 

Encoders, Tone-1900 .- See Vol. 0 

Encoders, (Mll)-2440 
BE! Motion Systems Co., Digitsl Products DiY., Uttle Rock, AR 72203. 

501-851-4000 ........ , .•• , ................ ,...................... !3·11l34 
BEl Molion Systems Co., "osilion Controls Oiv., Carlsbad, CA 92008, 

619-931-0200 ................................................. ,.. a-1934 
Clarosta! Mfg. Co., Inc., Hawker Siddeley, PLC., Dove" NH 03820, 

003-742-1120,800-872-0042 "...................................... Bo1941 
Emcor Products, Crenla, Inc., Rochester, Mill 55901, 507-289-3371 •••••. C.1039 

t Hathaway Corporation,Meli"n Control Div., Tulsa, OK 74116, 918-438-111100 
................................................................ 8·1253 

Itek Encoder, Newton, Nil'. 02161-1953,617-969-7300 ••.•.•.••.••• 13·1900·1961 
t litton Encoder Div., Chatsworth, CA 91311,818-341-6161 .•••••.•••••• a·1963 
t Aydin Vector Div., Aydin Corp, Newtown. PA 18940-0328 .. , ........... , 215-968-4271 
tDigital Radio Corp, Redondo Beach, Cp.. 90277 ............... c..... 213-316-4114 
t Teladyne Ryan ElectroniCS, San Diego. CA 92123 ................. _ . ... 619-56D-6400 

Encryptors - See Security Systems, Data (Vol. D) 

Engineering Reference Books - See Technical Books (Vol. D) 

Energy Management Systems-2200 - See Vol. D 

Environmental Testing Services - See Services, Environmental 
Testing (Vol. D) 

Epoxies - See Compounds, Enscapsulating, Molding, Potting (Vol. C), 
Adhesives (Vo!. C) 

Equalizers, Audio-1300 - See Vol. D 

Equalizers, Delay-1900 - See Vol. D 

Equalizers, Phase-1900 - See Vol. D 

Erasers, Magnetic Tape (Bulk)-1300 - See Vol. D 

EEM 1989 §-Product sold through distributors t-Product meets MIL specs 



Ethernet Extenders~2475 

Erasing Equipment, EPROM-3130 - See Vol. A 

Escutcheons-2400 - See Vol. C 

Etchants, Fluorocarbon-1600 - See Vol. C 

Etchants, Printed Circuit·1700 ~ See Vol. C 

Etching & Engraving - See Services, Melal Etching, Engraving (Vol. 0) 

Ethernet Extenders-2475 
§t C8n0ga-Perkins Corp., Chatsworth, CA 91311 ..............•......•.... 618-718-6300 

Siecor Electr<Hlptic Products, Siecor Corporation, Research Triangle Park, NC 27709 
...................................................... 1-600-88&LAN1;919-481-51oo 

Evaporation Equipment, Electron Beam-4100 - See Vol. D 

Exciters - See Oscillators (Vol. A) 

Exciters, Vibration - See Testers, Vibration (Vol. D) 

Expanders, Data-2440 
§Data Translation, Inc., Marlboro, MA 01752 .............................. 508-481-3700 

DEI, Escondido, CA 92025 .......................................•...... 619-743-6344 
Erbtec Engineering, Inc., Boulder, CO 80301 ............................ 303-447-8750 

Expanders, Meter - See Multipliers, Meter (Vol. D) 

Extractors, Circuit Board, Tube - See Pullers, Circuit Board (Vol. C) 

Extractors, DIP, IC, & Pin Grid Array-5400 - See Vol. C 

Eyelets-2500 - See Vol. C 

Fabrics, Conductive-4525 - See Vol. C 

Facsimile Equipment-1900 - See Vol. D 

Fans, Axial-2600 - See Vol. C 

Fans, Propeller-2600 - See Vol. C 

Fans, Tubeaxial-2600 - See Vol. C 

Fans, Vaneaxial-2600 - See Vol. C 

Fans/Blowers (MIL)-2440 
Mclean Engineering, Zero Corporation, Princeton Junction, NJ 08550, 

609-799-6100 .•••.•..•..••••.••••••.....••.•.••.•.••.••.•. ,...... C.,675 
§ Stock Drive Products, Div. of Designalronics, Inc., New Hyde Pk., NY 11040, 

518-328-6200;328-:j300 ••••••.••.•.••.••.•..•.•..•...•••..•.•.••.• B.,305 
t Ashland Elec. Prods., Inc., Rochester, NH 0:3867 ........................ 60:J-335-11oo 

Bosch, Robert Corp., Broadview, IL 60153 .............................. 312-865-5200 
tHi-Tech, Inc, Zion, IL 60099 ............................................. 3'12-746-2447 
tiMe Magnetics Corp, Eastern Div, Westbury, NY 11590 ............ C ... 516-334-7070 
§ Interfan, William J. Purdy Co, Burlingame, CA 94010 ................•... 415-347-1203 
t Kooltronic, Inc., Hopewell, NJ 08525 .................................... 609-466-3400 
t Kooltronic, Inc, Ventura, CA 93003 ..................................... 805-642-8521 
tMerril~ Inc, Gwynedd Valley, PA 19437 ................................. 215-643-2116 
t MFM Technology, Inc, Affiliate 01 Unitrode Corp., Ronkonkoma, NY 11779 

....................................................................... 516-467-5151 
§ NIDEC Corporation, Torrington, CT 06790 .............................. 203-462-4422 
§OrilH1tal Motor U.sA Corporation, Torrance, CA 90503 .................. 21:J-SI5-2264 
§ Precision Fabrication Technologies, Inc, Monon, IN 47959 ............ 1-800-558-7297; 

Fasteners, .Cable & Wire - See Wire & Cable Ties (Vol. C) 

Fasteners, Metal-2500 - See Vol. C 

Fasteners, Nonmetallic-2500 - See Vol. C 

FauH Locators - See Detectors (Vol. D) 

Feedhorns,. Satellite Antenna-1900 - See Vol. D 

Feedthrus & Seals, Environmental-2500 - See Vol. C 

Ferrite Material & Parts-1850 - See Vol. A 

Ferrules, Cable-end-2500 - See Vol. C 

219-253-6666 

Fiber Optic Components - See Adapters (Vol. B), Attenuators (Vol. B), 
Cable (Vol. B), Connectors (Vol. B), Couplers (Vol. B), Detectors 
(Vol. B), Isolators (Vol. B), Light Sources (Vol. B), Receivers (Vol. B), 
Transmitters (Vol. B) 

Fiber Optic Data Links - See Data Links, Fiber Optic (Vol. B) 

Fiber OptiC Scanners - See Scanners, Fiber Optic (Vol. B) 

Fiber OptiC Splices & Splicing Equipment-2475 
AMP, Harrisburg, PA 17105, 717-564-6100 .••••.•••••••••.••.••.•.••.• Co1157 

t Interoptics, Purdy Group, Burlingame, CA 94010, 415-347-7727 •••.••.• B"2'4 
UIton Poly-Sc:ientific, Dlv. of Utton Industries, Blacksburg, VA 24060-3100, 

703-953-4751 ••••.•.•.••••.•••••••••••••••••.••.••••••.••••.••••• B"2'2 
MOLEX, Inc., Usle, IL 60532, 312-969-4550 ••••.•.•.•••••.•••••.•.•.•• C"88' 
GTE Fiberoptic Products, Williamsport PA 17701 ... 717-326-6591;I-S00-FBR-DPTICS 
GTE SUPPLY, GTE Communications ~tems, Salt Lake City, lIT 84116 

.. . . . .. .. .. . .. . .. . .. ... . . .. .. . .. . .. . .. . .. .. .. .. .. .. . .. .. .. .. . . .. . . .. . . . 800-433-4837 

PRODUCT INDEX ·&DIRECTORY 

t INTELCO, Acton, MA 01720 ............................................ 508-264-4485 
§t Light Control Systems Inc., Tyngsboro, MA 01879....................... 617-649-9870 

§ 3M Fiber Optic Products, Inc., W. Haven, CT 06516 .............•....... 203-934-7961 
§ NEC Electronics, Inc., Mountain View, CA 94039 ..........•............. 415-960-6000 
t OpteleCom, Inc., Gaithersburg, MD 20877 ......... ;..................... 301-840-2121 
t Power Technology, Inc;, Little Rock, AR 72219 ......................•... 501-568-1995 

Teleterminal Corp., Greenland, NH 03840 ............................... 60:r431-12oo 
§ Thomas & Betts Corporation, Bridgewater; NJ 08807 ...•.....•.....•..• 201-685-1600 
t York Technology, Inc., Burbank,CA 91502 .............................. 818-955-8927 

Fiber Optics (MIL)~2440 . 
Jan Hardware Mfg. Co., Long Island City, NY 11101, 718-361-6800 ••.••• C'1586 

t Utton Poly-Scientific, Div. of Utton Industries, Blacksburg, VA 24060-3100, 
703-953-4751 ..................................... B'1208-1210,1212-1213 

§t MERET, Inc., Sante Monica, CA 90404-4998, 21H28-7496 ••••.•.•..•.. 8'1215 
§t AC. Interface Inc., Irvine, CA 92718 ..................................... 714-472-9524 

Ametek Controls Div, Ametek Fiber OptiC Products, Feasterville, PA 19047 
· . . . . . . . . . .. . . . . .. .. . . . . . . . .. .. . . . . . . . . . .. . .. . . . . .. .. . . . . .. . . . . .. .. . .. . 215-355-6900 

§t AMP, Harrisburg, PA 17105 ............................................. 717-564-0100 
AT&T Microelectronics, Allentown, PA 18103 .................. 1-800-372-2447;ln Can.: 

1-800-553-2446 
§ Berk-Tek Inc., New Holland, PA 17557 .................................. 717-354-6200 
tCircuitTechnology Inc., Farmingdale, NY )1735 ........................ 518-29:r8686 

§t Codenoll Technology Corp., Yonkers. NY 10701 ........................ 914-965-6300 
t Computer Optical Products, Inc., SUb. 01 Hathaway Corp, Chatsworth, CA 91311-6910 

· ......•.....•......•..•.•............. ,. .. . .•.. .. . . .. .•. .. . .••.. ..• . .. 818-882-0424 
Corning Glass Works, Telecommunications Products Division, Coming, NY 14631 

· .............. : . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . .. 607-974-7732 
Dowty RFllnds. Inc./Communicetions Div, The Dowty Grp. PLC, Boonton, NJ 

07005-0239 .,........................................................ 201-334-3100 
Ealing Electro-Optics, Holliston. MA 01746 ............. 617-429-6370;I-aoo-343-4912 

t Eaton Corp'/MSC Products, Costa Mesa, CA 92627 ..............•..... 714-642-2427 
Fiberoptic Systems, Inc., Simi Valley, CA 93063 .............•........... 805-583-2088 

t Fibronics International Inc., Communications Way, Hyannis, MA 02601-1892 
........ : ........... 0.................................................. 508-778-0700 

t Force, Inc., Christiansburg, VA 24073 ................................. ,. 703-382-0462 
t Foundation Instruments Inc., Nepean, ON, CANADA K2E 7J6 ........... 61:J-226-4ooo 

FSI/Fork Standards, Inc., Lombard, IL 60148 ............. 312-231-3511 ;312-932-9380 
tGalileo Electro-Optics Corp, Slurbridge,MA 01566 ..................... 508-347-9191 
t Giannini Instnute, IndiO, CA 92201 ...................................... 619-347-2633 

GTE Fiberoptic Products, Williamsport PA 17701 ... 717-326-6591;I-S00-FBR-DPTICS 
GTE SUPPLY, GTE Communications Systems, SaH Lake City, lIT 64116 

.. . . . . . . . . . . . . . . .. . . . . . . . . . . . .. .. . .. . .. .. . . . . . . .. .. .. . . . . .. . . . . .. . . . .. . 800-433-4637 
§Hewlett-pacI<ard Co, Cupertino, CA 95014.............................. 800-752-6900 

§t ITT Cannon:Military/Aerospace Div., Santa Ana, CA 92705-5684 ...•.... 714-557-4700 
LeCroy Corp, Chestnut Ridge, NY 10977 ............................... 914-425-2000 

§tMikron Inslr., Wyckoff, NJ 07481 ........................................ 201-691-7330 
§ NEC Electronics, Inc, Mountain View, CA 94039 .....•.................• 415-96C1-6000 

Omega Engineering, Stamford, CT 06907 ............•.................. aOO-826-6342 
t Optelecom, Inc., Gaithersburg, MD 20877 ............................... 301-840-2121 

Pasternack Enterprises,.lrvine, CA 92713 ............................... 714-261-1920 
Raychem Corp., Elctrns. Grp., Menlo Park, CA 94025 ...... ; ............. 415-361-3860 
Rehlander Assocs., Beverly, MA 01915 ................................. 617-922-5961 

t Ross Engineering Corp, Campbell, CA 95008 ... ; . . .. .. ..•. .. ..• . .•. . . .. 408-377-4621 
SpecTran Corp, Sturbridge, MA 01566 .................................. 506-347-2751 

§tStandard Wire & Cable Co., Rancho Dominguez, CA 90220 .............. 213-609-1811; 
800-447-0006/821-527 

Sumit,onics, Inc" Sumitomo Corporation, Sunnyvale, CA 94086 ......... 408-737-7663 
tTeledyne Microelectronics, Los Angeles, CA 90066 ...... 213-822-B229;21H70-9831 
t Teledyne Ryan Electronics, San Diego, CA 92123 ..............•....•.. 619-560-8400 
§ Thomas & Betts Corporation, Bridgewater, NJ 08807 ................... 201-685-1600 

U.S. Instr. Rentals, San Mateo, CA 94403 ............................... 800-624-2873 
Welch Allyn, Inc., Industrial Products Division, Skaneateles Falls, NY 1315:r0187 

· .......................................................• '. . . . . . . . . . . . . . 315-685-6945 

Fiber Optic Test Equipment - See Te~t Equipment, Fiber Optic 
(Vol. B), Testers, Fiber Optic (Vol. D) 

Films, Masking-2500 - See Vol. C 

Films, Resistance-4700 - See Vol. A 

Filters, AC Power Line-2700 - See Vol. A 

Filters, AF-2750 - See Vol. A 

Filters, Air - See Air Cleaners & Filters (Vol. C) 

Filters, Air (for Clean Room)-2550 - See Vol. D 

Filters, Air (for Disk Drives)-2750 - See Vol. A 

Filters, Analog - See Filters, Continuously Variable (Vol. A) 

Filters, Antenna-2750 - See Vol. A 

FiHers, Antialias-2750 - See Vol. A 

FiHers, Band Elimination-2750 - See Vol. A 

Filters, Bandpass-2750 - See Vol. A 

FiHers, Bandpass, SAW (Surface Acoustic Wave)-2750 - See Vol. A 

Filters, Band Reject, Band Stop - See Filters, Band Elimination 
(Vol. A) 

Filters, Ceramic-2750 - See Vol. A 

§-Product sold through distributors t-Product meets MIL specs EEM 1989 



PRODUCT INDEX & DIRECTORY 
Filters, Ceramic, Surface Mount-2750 - See Vol. A 

Filters, C08xial-2750 - See Vol. A 

Filters, Color, Panel Light - Also see Lenses, Readout & 
Display; Lenses, Filters, Windows, Infrared-2460 

tAME Corporation, Towaco, NJ 07082'()195, 201-263-1700 ..•.••••..••.• a·1678 
AND, William J. Purdy Co., aurlingame, CA 94010, 415-341-9916 •.• a·l049,1129 
Everlight - USA, Glendora, CA 91740, 213-697-5061 .......•......•.... a·1143 
Gilway Technical Lamp, Woburn, MA 01801,617-935-4442 .•..•••• a·1146,1149 

t Homalite, Inc., Wilmington, DE 19804, 302-652·3686 .•.•..•.•.... . ...•. a·l085 
Idea, Inc., 8re8, CA 92621, 213-697-4332 ............................. a·1166 
Intaq Electrolouch Sys., GM Nameplate, Inc., Seattle, WA 98119, 206-284·5475 

................................................................. a'1866 
t JMJ Technical Prods., Newark, NJ 07105, 201-589-4257 •.•....•.•.•... C·1612 

Lamb Industries, Inc., Portland, OR 97225, 503-297-8878 .•....•••.•... a·1164 
Ledtronics, Inc., Torrance, CA 90505, 213-549-9995 •••••.•.••.....•.•. a·1167 

§ RMF Products, Inc., Batavia, IL 60510, 312-879'()020 .. . . •••.. . ...•.•. .. C.1613 
§ Sloan Co., Sun Yalley, CA 91353'()367, 213-875-1123 ••.•••...••.•.••.. a·1195 

APM-Hexseal, Englewood, NJ 07631 .................... 201-56ff.5700 
t Don1ech, Inc. Doylestown, PA 18901 ............... 215-348-5010 
§Electro-Mech Components, Inc., South EI Monte, CA 91733-3689 ....... 818-442-71.80 

GM Nameplate, Inc., Seattle, WA 98119 ......................... 206-284-2200 
t Hoffman Engineering Corp. Stamford, CT 06902 .. . ........ '.' . . . . . . . . .. 203-325-8933 

Jan Hardware Mig. Co. Long Island CiIy, NY 11101 ..................... 718-361-0800 
t Libbey-0wens-Ford Co. Uberty Mirror Products, Brackenridge, PA 15014 

Polaroid Corporation, PolariZer Div. Norwood, MA 02062 .. 
RFI Corporation, Bay Shore, NY 11706 
Rolyn OptiCS Co. Covina, CA 91722-2199 '" 
Savoy Electronics. Inc. Ft Lauderdale, FL 33310 . 
Schott Glass Technologies, Inc., Duryea, PA 18642 

t Wamco. Inc. Fountain Yalley, CA 92708 

Filters, Comb-2750 - See Vol. A 

'" 412-224-1800 
800-225-2770 
516-231-6400 

818-815-5707/5717 
305-563-1333;800-327-1282 

717-457-7485 
714-545-5560 

Filters, Continuously Variable-2750 _. See Vol. A 

Filters, Crysta! (Inc!. Monolithic Devices)-2300 - See Vol. A 

Filters, Delay-27oo - See \101. A 

Filters, Digital-2750 - See Vol. A 

Filters, Display-2450 
Everlight - USA, Glendora, CA 91740, 213-697·5067 ••.•.••.•.•.•...•.. 8·1143 

t Homolite, Inc" Wilmington, DE 19804, 302-652-3686 ••••.••••.•.•... '" B·l085 
Idea, Inc., Brea, CA 92621, 213-697-4332 ............................. Bo1166 
Meluchen Capacitors, Inc., Old Bridge, NJ 08857,201-679-3366 Ao1107 

t Balzers Optical Corporation, Marlboro, MA 01752 . . . . ... 617-481-9860 
Crosspoint Div. of Info-Lite, Fairview, NJ 07022 201-941-4455 

tDontech.lnc., Doylestown, PA 18901 215-348-5010 
International Polarizer, Inc., Marlborough, MA 01752 508-481-7495 
Polaroid Corporation, Polarizer Div. Norwood, MA 02062 800-225-2770 

§ Screen Data Corp., Dover, NJ 07801 .. 201-887-7713;800-248-1212 
§Sun-Flex Co. Inc., Novato, CA 94947... .... .... ..... 415-883-1221 
tWamco, Inc, Fountain Valley, CA 92708 ... 714-545-5560 

Filters, EMI/RFI-270() - See Vol. A 

Filters, Equalizer-27oo - See Vol. A 

Filters, Harmonic-21oo - See Vol_ A 

Filters, High Pass-27S0 - See Vol. A 

Filters, Hybrid-2750 - See 1101. A 

Filters, 11"-2750 - See Vol. A 

Filters, Ladder-27oo - Seellol. A 

Filters, LC-2750 - See Vol. A 

Filters, Line - See Filters, EMI/RFI (Vol. A) 

Filters, Linear Pl1aoo-2150 - See Vol. A 

Filters, Low Pass·,2750 - See Vol. A 

Filters, Mecilanical-2750 - See Vol. A 

Filters, Microwave-MOO - See Vol. A 

Filters, Notch - See Filters, Band Elimination (Vol. A) 

Filters, Optical-3700 
Jan Hardware Mig. Co., long Island City, NY 11101, 718-361--tl800 ,..... C·1586 

§ Alan Gordon Enlprs., Inc. N. Hollywood, CA 91601 ...................... 816-985-5500 
§ Babcock Display Products, Inc., A Subsidiary of Babcock, Inc., Anaheim, CA 92805 

.................................... , .... : ............... 714-491-5121 
tBalzers Optical Corporation, Marlboro, MA 01752 ....................... 617-481-9860 

Burleigh Instruments, Fishers, NY 14453 ......... .716-924-9355 
tDontech, Inc. Doylestown. PA 18901 ................................... 215-348-5010 

Ealing Electro-Optics, Holliston, MA 01746 ............. 617-42ff.8370;1-800-343-4912 
t Evaporated Coatings, Inc. Willow Grove, PA 19090 ..................... 215-65ff.3080 
t Hoffman Engineering Corp., Stamford, CT 06902 ............... . . . . . . . .. 208-325-8933 
t Homalite, Inc, Wilmington, DE 19804 ................................... 302-852-3686 

International Polarizer, Inc. Marlborough, MA 01752.................... 508-481-7495 

Filters (MIL), Electrical & Networks-2440 
t JMJ Technical Prods., Newark, NJ 07105 ............................ ,.. 201-589-4257 
t Libbey-Owens-Ford Co., Liberty Mirror Products, Brackenridge, PA 15014 

................................ . ................................ 412-224-1800 
t Melles Grio~ Inc., Irvine, CA 92714 ...................................... 714-261-5600 
t Optical & Conductive Coatings, Meridian Inds., Inc. Pacheco, CA 94553 

. . . . . . . . . . .. . . .. . . . . .. . . . . . . . . . . . . . ... ............................... 415-798-6066 
§ Optics for Research, Inc., Caldwell, NJ 07006 ........................... 201-228-4480 
tOptima Precision,lnc., Rancho Palos YBfdes, CA 90274 .. 800-544-4418;213-377-4118 
t Oxley, Inc., Branford, CT 06405 ......................................... 203-488-1033 
t Plumer Precision Optics, Pennsburg, PA 18073 ......................... 215-67ff.6272 
t Pomfret Research OptiCs, Orange, VA 22980 ........................... 703-854-4350 

Rolyn Optics Co. Covina, CA 91722-2199 ........................ 818-915-5707/5717 
Schott Glass Technologies, Inc. Duryea, PA 18842 ..................... 717-457-7485 
Silicon Sensors, Dodgeville. WI 53533 , ....................... " 608-935-2707 

§Sun-Flex Co., Inc., Novato, CA 94947 ................................... 415-883-1221 

Filters, Programmable - See Filters, Variable (Vol. A) 

Filters, RF-2750 - See Vol. A 

Filters, Single Sideband-2750 - See Vol. A 

Filters, Synchronous Tracking-2750 - See Vol_ A 

Filters, Telemetering-1900 - See Vol. D 

Filters, Tone, Telegraph-2750 - See Vol. A 

Filters, Tunable - See Filters, Continuously Variable (Vol. A) 

Filters, Tuning Fork-2300 - See '101. A 

Filters, UHF & VHF-2750 - See Vol. A 

Filters, Variable-2750 - See Vol. A 

Filters, Vestigial Sideband-2750 - See Vol. A 

Filters, Video-2750 - See Vol. A 

Filters, Wave!:.Juide-34S0 - See Vol, A 

Filters, YIG-2"lSO - See Vol. A 

Filters (MIL), Electrical & Networks-2440 
Chesterfield Products, Elmwood Park, NJ 07407, 201-797-9655 ••.•. .••. A·l690 
Comstron Corp., Melville, NY 11747, 516-156-1100 ...•••••••••.••.••.• A·1691 

t Eagle, Fallbrook, CA 92028,619-728-6000 ....•.•..•.•.•.•.•.•.•. Ao17oo,1702 
t Electronic Precision Components Corporation, Mt Vernon, NY 10550, 

914-664·2333 ..................................................... A.1692 
t ESC Electronics Corp., Palisades Pk., NJ 07650, 201-947'()400 •.•.•..•. A·1693 

Filter Concepts Inc., Santa Ana, CA 92707, 714-545-7003 •.•.••.• , Ao l660-1661 
t filtron Co., Inc., Sub. of ARX Inc., Old Bethpage, NY 11804, 516-752-1144 

.......................... , •....•..•.•.•....•..•.•......•.•....• , A·,694 
iiisorlie, Inc., Olathe, KS 66061, 913-782-0012 , ...... " ....... ,........ A.2307 
JMK, Inc., Amherst, NH 03031, ;;;603-886-4115 •.•..••••••••.•....• ,.. A·1663 

t KR ElectroniCS, Inc., Avenel, NJ 07001, 201-636-1900 .•.•..•.•..• A·,704-1705 
Metuchen CapaCitors, Inc., Old aridge, NJ 08857, 201-679-3366 .•. Ao1706-1707 
Micl"Osonics inc., Weymouth, iliA 02188, 617-337-4200 •••.•.•.•.•••.••. A·1442 

§t Murata Erie North America, Inc., Smyrna, GA 30081.1, 404-436-1300 .• "'·1440,1708 
t O,,!ey, Inc., Branford, CT 06405,203-488·1033 ••••.. , ••••• ,.,. A·Hi5, a 0 1025 

RFI Corporal;"", Bay Sho .... , NY 11706, 516-231-6400 ., .... ,........... A.1667 
§t Tuson'x, inc., Tucsol1, AZ 85740-7144, 602-744-0400 , •.• ,., •...•..• '.. A01SS1 

Alpha Components, Mechanicsburg, PA 17055 ... 717-697-8595 
AMP, Harrisburg, PA 17105...................... ................. 717-564-0100 

t Ark !:Ictrns. Corp., Southampton, PA 18966 ..... ....................... 215-322-6510 
Cir-Q-Tel, Inc., Beltsville, MD 20805 .................................... ". 301-946-1800 

)' Cietsch, EG & G, Shawnea Mission, KS 66223 ...... ".................... 913-681-2801 
Control Concepts Corp., Binghamton, NY 13902-1380 .................. 607-724-2484 

t Cornell-Dubilier Elctrns., Wayne, NJ 07470 .............. "............... 201-694-8600 
t EG & G Frequency Products Inc., EG & G Inc, Cincinnati, OH 45232 . . .. 513-542-5555 
t Elmag Division, Lindgren RF Enclosures, Riviera Bell. FL 33404 ........ 407-881-9292 

Elpac Components, Elpac Electronics, Inc., Santa Ana, CA 92705 ....... 714-97ff.4440 
Engineered Components Co., San luis Obispo, CA 93403-8121 ........ 805-544-3800 

tFerretec Inc. Milpitas, CA 95035-6315 .................................. 406-263-1216 
FU-Coil Company, Inc. Garden City, NY 11530 .......................... 516-228-9445 
Frequency Selective Networks, Woodside, NY 11377 .................•. 718-424-7500 

t Hertz Finer, Syosse~ NY 11191 ........................................ 516-822-4770 
§t Hi-Q Crystals, Hybrids International Ltd, Olathe, KS 66062 .............. 913-764-4544 

Hughes Aircraft Co., Microelctms. Sys. Div., Irvine, CA 92715 ............ 714-752-3800 
Hycomp, Inc. Marlborough, MA 01752 .................................. 508-485-6300 

t Integrated Microwave, San Diego, CA 92121 .. . ............... ' . , . . . .. 61 ff.2S9-26OO 
t K&L Microwave, Inc., Salisbury, MD 21801 ........................ , .. ,.. 301-74ff.2424 
tMagnetic Component Engineering, Inc., Culver City, CA 90230 .......... 213-398-4761 

Marway Prods. Inc, Santa Ana, CA 92703 .. . .. . .. . . . . . . . . . .. . . . . .. . . . .. . 714-973-1800 
North Hills Electronics, Glen Cove, NY 11542 . . . . .. . .. . . . ... . . .. . . . . .. .. 518-671-5700 

tOPT Industries Inc. Phillipsburg, NJ 08865 ............................. 201-454-2600 
t Pico Electronics,. Inc., Mt Yernon, NY 1055;! ..... "....... 914-69ff.5514;8()(}-431-1084 

Piconics, Tyngsboro, MA 01879 ............... "........................ 508-64ff.7501 
t Piezo Technology Inc. Orlando, Fl32804 .... , ................. ' ...... :. 407-298,2000 
t Polyphase Instrument Ft Washington, PA 19034 ....................... 215-643-6950 
t Reeves-Hollman Div, Dynamics Corporation 01 Amarica, Carlisle, PA 17013 

. . . . . . . . . . . . . . . . .. . . . . .. . . .. . . . . . .. .. ... .. .. .. . . . .. . .. .. .. . . . . . .. . . . ... 717-243-5929 
tSFE Technologies, San FBfnando, CA 91340 ........... ,. .............. 818-365-9411 

Sokol Crystal Products, Inc., Mineral Point WI 53565 ............ ' . . . . . .. 608-987-3383 
Spaclrum Control, Inc., Erie, PA 16505 ........... ., ..................... 814-455.()986 

t Stanford Applied Engrg. Inc., Santa Clara, CA 95054 .................... 408-988-0700 
Tele-Tech Corporation, Bozeman, MT 59715 .............. ,....... 406-588-0291 

EEM 1989 §-Product sold through distributors t-Product meets MIL specs 



Filters (MIL), Electrical & Networks-2440 (Cont'd) PRODUCT INDEX & DIRECTORY 
t Transco Products, Inc., Gamarillo, CA 93011-6003 .......•........•..... 805-987-8007 
t TIE, Incorporated, los Angeles, CA 90064 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 213'4711-8224 

§t Tycor Intemationallnc., Calgary, Alberta, CANADA T2H 1 L9 . . . . • . . . . . . .. 403-259-3200 
§t United Transformer Co.:Div. of Opt Industries Inc., PhillipsbiJrg, NJ 08865 

.......................... , ............................... , . . .. . . .. . . .. 201-454-2600 
Vemifron Piezoelectric Div, Bedford, OH 44146-5478 ................... 216-232-8600 

Flanges, Waveguide-34oo - See Vol. A 

Flanges (MIL), Waveguide-2440 
t Intemational Telecommunications Components, Inc., Deer Park, NY 11729 

....................................................................... 516-243·1444 
Lectronic Research Labs., Inc., Camden, NJ 08104 ...................... 609-541·4200 
MACOM, Inc., Burlington, MA 01803 .................................... 617-272-3000 

§ Micro-Coax Components, Inc., a UTI Company, Collegeville, PA 19426 .. 215-489-3700 
Microwave Development laboratOries, Natick, MA 01760 ............... 617-655-0060 

t Mttec Electronics, Pointe Claire, QUEBEC, CANADA H9R 3X3 .......... 514-694-6666 

Flashers-2200 - See Vol. D 

Flashers (MIL)-2440 
t Logttek, Inc., Ronkonkoma. NY 11779 .. .. .. ...... ........ .. .. .. .. .. ..... 516-467-4200 

Master Electronic Controls, Los Angeles, CA 90025 ..................... 213-452-1336 
tModular Devices, Shirley, NY 11967 .................................... 516-345-3100 
t Scientific Technologies, Optical Sensor Div. Inc, Hayward, CA 94544 ... 415-471-9717 

Flat Packages, Integrated Circuit - See Packages, Integrated Circuit 
(Vol. A) 

Fluid Flow Indicators - See Meters, Fluid Flow (Vol. D) 

Flux, Brazing & Soldering Materials-4600 - See Vol. C 

FOil, Magnetic-18oo - See Vol. A 

Foil, Magnetic Shielding - See Shields, Magnetic (Vol. C) 

Forks, Tuning - See Tuning Forks (Vol. A) 

Forms, Coil - See Coil Assemblies & Forms (Vol. A) 

Frames, Cabinet & Rack-1400 - See Vol. C 

Freezer Cabinets - See Refrigerators, Environmental Test (Vol. D) 

Freeze Spray - See Refrigerants, Spray (Vol. C), Coolants, Circuil & 
Component (Vol. C) 

Frequency Analyzers - See Analyzers, Spectrum (Vol. D) 

Frequency Extenders - See Dividers, Frequency (Vol. A) 

Frequency Sources - See Oscillators (Vol. A) 

Frequency Standards - See Standards, Frequency (Vol. D) 

Frozen Epoxies - See Compounds, Encapsulating, Molding, Potting 
(Vol. C) 

Furnaces, Electric-4100 - See Vol. D 

Furnaces, Gas (Production)-4100 - See Vol. D 

Furnaces, Infrared-4100 - See Vol. D 

Furnaces, Ultraviolet-4100 - See Vol. D 

Furnaces, Vacuum-4100 - See Vol. D 

F=urniture, Electronic Lab. - See Benches, Consoles,Stools, Tables 
(Lab & Shop) (Vol. C) 

Fuse Clips - See Clips & Holders, Fuse (Vol. B) 

Fuse Elements-4300 
§ 8usamann:Cooper Industries, St LoUiS, MO 63178, 314-394-2877 • • . • • .• C'1295 
§ FlC Corp., Rockville, Me 20852, 301-881-8124;800-638-6594 •.••••••• ,.. 8'1367 

utteHuse, Inc., Sub. of Tracor,lnc., Des Pleines, IL 60016,312-824-1188 , •.•• 
8'1361 

§Schurter, Inc., Petaluma, CA 94952, 707-778-6311 ,." •••• Ao1670-1671, 8'1408 
Concord Electronics Corporation, New York, NY 10012 ............... 1-212-777-6571 

§t Ercona, Patchogue. NY 11772 .................................... ,..... 516-758-0700 
Ferraz Corporation, Parsippany, NJ 07054 ......•........ 201-428-8400;800-526-9067 
Panel Components Corp. Santa Rosa, CA 95408 ........•.............. 707-523-0600 

§ Power Dynamics Inc., Wast Orange, NJ 07052 .......................... 201-736-5722 
§ Sernikron, Inc., Hudson, NH 03051-0066 ............... 603-883-8102;1-800-256-1308 

Fuseholders - See Clips & Holders, Fuse (Vol. 8) 

Fuses-4300 
§ Bel Fuse, Jersey City, NJ 07302, 201-432-0463 ................... 801355-1358 

§t 8ussmann:Cooper Industries, St Louis, MO 63178, 314-394-2877 ••• ,... C'1295 
Elcom Systems, Inc., Boca Raton, FL 33487, 305-994-1774 ••••••••• ,... A'1779 

§t utteHuse, Inc., Sub. of Tracor, Inc., Des Plaines, IL 60016, 312-824-1188 
•• _ ••••••••••••• _ ••••••• , ••••••••••••••• , • • • • • • • • • • • • • • • • • •• 8'1376-1365 

Matsuo ElectroniCS, Huntington Beach, CA 92648,714-969-2491 •••••••• A'11l7 
Panel Components Corp., Sante Rosa, CA 95406,707-523-0&00 •••••••• 8'1403 

§tRCD Components,lnc., Manchester, NH 03103, 603-669-0054 •••••••••• A'2043 
§ Schurter, Inc., Petaluma, CA 94952,707-77'8-6311 ••••• ,............... 8'1406 

Alden Products Co., Brockton, MA 02403 ............................... 506-583-0160 
§ Mach Corp., Somerville, NJ 08876 .. ,.................................. 201-359-4454 

§t Beswick:Coopsr UK Ltd., Frome, UNITED KINGDOM SAIl 1 PP .. .. .•.•• (0373) 64311 
§t Brush Fuses Inc, Des Plaines, IL 60018 ................................ 312-299-2211 

§Concord Electronics Corporation, New York, NY 10012 ............... 1-212-777-6571 
§Ercona, Patchogue, NY 11772 .......................................... 516-758-0700 

§t Ferraz Corporation, Parsippany, NJ 07054 ..•............ 201-426-8400;800-526-9067 
§ FIC Corp., Rockville, MD 20852 .......................... 301-881-8124;8C>0-638-6594 
t Fuses Unlimited, DEI, Chatsworth, CA 91311 .......................... 818-882-1515 
§GC-Thorsen, Rockf.,rd, IL61105-1209 .................................. 615-966-9661 
§ Gould Shawmut Newburyport, MA 01950 ......................•. 506-462-6662/3131 
§ International Components Corp., Melville, NY 11747 .................... 516-293-1500 
t KRL/Bantry Components, Inc., Manchester, NH 03103 ........•......... 603-668-3210 

K-Tronics, K T. Elctrns.lnc. SunnyvoJe, CA 94086 .......... .•....... 1-800-886-ELCO 
tMaxwell Laboratories, Inc., San Diego, CA 92123-1508 ................. 619-279-5100 

Mepcopal Company, San Diego, CA 92121 ............................. 619-453-0332 
§ Mouser Electronics, Mansfield, TX 76083 ............................... 800-346-6873 

Omega Engineering, Stamford, CT ()()907 ............................... 800-826-6342 
§ Power Dynamics Inc., West Orange, NJ 07052 . . . . .. .. . .. . .. . .•.. .. . . ... 201-736-5722 

Raychem Corp., Elctrns. Grp., Menlo Park, CA 94025 .. ,................. 415-361-3860 
§ Reliance Electric Co., Marketing Info Center, Cleveland, OH 44.199 ...... 800-245-4501 
§San-O Industrial Corp., Bohemia, NY 11716 ............................. 516-567-5556 
§Semikron, Inc, Hudson, NH 03051-0066 ............... 803-883-8102;1-800-258-1308 
t Shogyo International Corp., Great Neck, NY 11021 .... , ..... ,........... 516-466-0911 
§Shokai Far East Ltd., Hartsdale, NY 10530 ............................. 914-881.-0700 

Swttches Unlimtted, Inc, Woodside, NY 11377 ........... 716-478-5000;800-221-0487 

Fuses, Failure Indicating-4300 
8el Fuse, Jersey City, NJ 07302, 201-432-0463 •••••• _ ••••• , • • • • •• 8 0 1355-1358 

§t Bussmann:Cooper Industries, St Louis, MO 63178, 314-394-2877 • . • • . •• Col295 
§ FIC Corp., Rockville, MD 20852, 301-881-8124;800-636-6594 ••.••••••••• B'1367 
§ UtteHuse, Inc., Sub, of Tracor, Inc" Des Plaines, IL 60016, 312-824-1188 ., ••• 

B'I361 
Panel Components Corp., Santa Rosa, CA 95406, 707-523-0600 ••.• ,... 8'1403 

§ Schurter, Inc., Petaluma, CA 94952, 707·778-6311 •••• ,................ 8'1408 
Alden Products Co, Brockton, MA 02403 ............... ,............... 506-583-0160 

§ Mach Corp., Somerville, NJ 08876 ..................................... 201-359-4454 
§t Beswick:Coopsr UK Ltd., Frome, UNITED KINGDOM SAil 1 PP . .. . . . ... (0373) 64311 

§ Brush Fuses Inc., Des Plaines, IL 60018 ................................ 312-299-2211 
Concord Electronics Corporation, New York, NY 10012 ............... 1-212-777-6571 

§·t Fenaz Corporation, Parsippany, NJ 07054 ............... 201-428-8400:800-526-9067 
t Fuses Unlimited, D.E!., Chatsworth, CA 91311 .......................... 818-882-1515 
§Gould Shawmu~ Newburyport, MA 01950 ........................ 506-462-6662/3131 
§ Power DYnamiCS Inc., West Orange, NJ 07052 .......................... 201-736-5722 
§ Reliance Electric Co., Marketing Info Center, Cleveland, OH 44199 .... ,' 800-245-4501 
§San-O Industrial Corp., Bohemia, NY 11716 ............................. 516-567-5556 

Fuses, Fuseholders, Boxes & Panels (MIL)-2440 
§ Bussmann:Cooper Industries, St. lOUiS, MO 63178, 314-394-2877 •. , ••• , C·I295 

Connector Corp., Chicago, IL 60646, 312-539-3108 •.• , .••• , _ ••• ,...... C'1315 
§ Dabum Electronics 8< Cable Corp., Northvale, NJ 07547, 201-768-5400 •. C'1848 

§t FIC Corp., ROCkville, Mil 201152, 3OHI81-8124;8OO-636-6594 •••• , ••.•• _. B·1367 
§t Ultelluse, Inc., Sub. of TracDr, Inc., Des Plaines, iL 60016,312-824-1188 

., ... , ••• , .. , ....... , ....................... _ ............... B'1376-1365 
Marway Prod .. inc., Santa Ana, CA 92703, 714-973-1800 ••••••••••••••• 002214 

t Alan Industries Inc., Columbus, IN 47201 ............. ., .. .... ...... ..... 812-372-8869 
!it Beswick:Coopsr UK Ltd., Frome, UNITED KINGDOM SA 11 1 PP .. . .•. . .. (0373) 64311 

Concord Electronics Corporation, New York, NY 10012 ............... 1-212-777-6571 
Doran Manufacturing Co., Cincinnati, OH 45225 ......................... 513-681-5424 

§ Ferraz Corporation, Parsippany. NJ 07054 ............... 201-428-8400;800-526-9067 
§ Globlek, Inc, N. Bergen, NJ 07047 ...................................... 201-861-0246 
§ International Components Corp, Melville, NY 11747 .................... 516-293-1500 

ISL Products int'l, LId, Syossel, NY 11791-6093 ........................ 516-937-3475 
§t Keystone Electronics Corp., AstOria, NY 11105-2017 .................... 718-956-8900 

§ National Te~ Tronics, Meadville, PA 16335 " .................... ,........ 814-724-6440 
§ Power Dynamics'lnc., West Orange, NJ 07052 .......................... 201-736-5722 
§Reliance Electric Co, Marketing Info Center, Cleveland, OH 44199 ...... 800-245-4501 
§ San-O Industrial Corp., Bohemia, NY 11716............................. 516-567-5556 
§Schurter, Inc., Petaluma, CA 94952 ....................... " .. " ........ 707-778-6311 
§Shokai Far Eas~ Ltd, Hartsdale, NY 10530 ....................... " .... 914-681-0700 

Swttches Unlimtted, Inc., Woodside, NY 11377 ........•.. 716-478-5000;600-221-0487 

Fuses, International, 5x20 mm-4300 
§ Bel Fuse, Jersey City, NJ 07302, 201432-0463 ................... B01356-1357 

§t Bussmann:Cooper Industries, St Louis, 1'110 63178, 31~-2877 • • • • . • . C'1295 
Litlelfuse, Inc., Sub. of Tracor, Inc., Des Plaines, IL 80016,312-824-1188 

............... ' .................................. 8 0 1376-1380,1362-1365 
Panel Compofl9nte Corp., Santa Rosa, CA 95406,707-523-0600 ,....... B'1403" 

§ Power Dynamics Inc., West Orange, NJ 07052, 201-736-5722 ••• ,....... C·1916 
§ Attach Corp., Somerville. NJ 08876 ..................................... 201-359-4454 

§t Beswick:Cooper u.K. LId., Frome, UNITED KINGDOM SAIl 1 PP . .. . ..... (0373) 64311 
§Brush Fuses Inc., Des Plaines, IL 60018 ................................ 312-299-2211 

Concord Electronics Corporation, NeN York, NY 10012 ............... 1-212-777-6571 
§t Ercona, Patchogue, NY 11772 .......................................... 516-756-0700 

§ Ferraz Corporation, Parsippany, NJ 07054 .....•......... 201-426-9400;800-526-9067 
§ FIC Corp, Rockville, MD 20652 ..........•............... 301-881-8124;800-636-6594 

Fuses Unlimited, D.E.I. Chatsworth, CA 91311 .......................... 818-882-1515 
§Schurter, Inc., Petaluma, CA 94952 ,.................................... 707-776-6311 
§ Shokai Far East Ltd., Hartsdale, NY 10530 ........ :.................... 914-681-0700 

Fuses, Thermal-4300 
Allen Co., Inc., Robert G., N. Hollywood, CA 91605,818-765-8300; 800-999-3711 

........... ,., ....................................... , ...... , .... A·1871 
§t 8usamann:Cooper Industries, St Louis, MO 63178, 314,394·2877 •••••• , C·1295 

§ FIC Corp., ROCkville, Me 20852, 301-881-8124;800-638-6594 ••••••••••• , B0 1367 
Ketema/Roden Division, Anaheim, CA 92806, 714-630-Q081 ••••••• 8'1899-1900 

§-Product sold through distributors t-Product meets MIL specs EEM 1989 



PRODUCT INDEX & DIRECTORY 
Keystone Carbon, 'Thermistor Oiv., St Marys, PA 15857, 814·781·1591 

............................................................ 6 0 1902.1903 
Uttelfuse, Inc., Sub. of irscor, Inc., Des Plaines, IL 60016,312-824'1188 

.................................................. 6 0 1376.1380,13112.13115 
Matsuo Electronics, Huntington Beach, CA 92648,714'969·2491 ...•...• A-ll17 
Micro Devices p,oom.1 Group, The",,·Q·Disc, inc., lIIIans1ield, OH 44907, 

419·525-8500 ............................................ ,....... Bo 1402 
Thenn·O-Disc, Inc., Sub. Emersen Elec. Co., Mansfield, OH 44907,419'525-8500 

..................................................... ' ... , ....... B·1921 
Accurate Electronics, Elyria, OH 44036 216-366-6330 
Bel Fuse, Jersey City, NJ 07302 . . .. 201-432-0463 

§ Beswick:Coopcr UK Ltd., Frome, UNITED KINGDOM BAil lPP ., (0373) 6431'1 
§ Chatham Controls, Chatham. NJ 07928 . 20'1-635-8892 

Concord Electronics Corporation. New York, NY 10012 ".".",. "" 1-212-777-6571 
Elmwood Sensors, Pawtucket. RI 02861 .. , .. , .. 401-727-1300 
Ferraz Corporation, Parsippany, NJ ()7054 201-428-8400;800-526-9067 
KRLlBantry Compcnenls, Inc, Mancheste', NH 03'103 ....... 603-668-3210 

§Midwest Components, Inc, Muskegon, \11149443 ....... ............. 616-7T/-2502 
Mouser Electronics, Mansfield, TX 76063 ., ........... ,................ 800-346-6873 

§ Murata Manufacturing Co, Ltd, Nagaoka-Kyo-Shi, Kyoto, JAPAN 617 ... 075-951-9111 
Optrex/Satori, Torrance, CA 90505 .... 213-378-9478 

§ Power Dynamics Inc., West Orange, NJ 07052 ...... 201-736-5722 
Raychem Corp, Elctms. Grp., Menlo Park, GA 94025 . 4'15··361-3860 

§ Heliance Electric Go, Mar'eling Info Center, Clevelana, OH 44199 .. 800 .. 245-4501 
§ San-O Industrial Corp., Bohemia, NY 11716 . 516-567 .. 5556 
~Shokai Far E~ LId., Hartsdale, NY 10530 .. 914-681-0700 

Western Eictrn. Comps. Corp, Camarillo, CA 93010 ............ 805-482-8002 

Gailrarlomcters - See Meters, Galvanometer (Vol. OJ 

Gaskets - See Seals (Vol. C) 

Gaskets, Shielding, !'IF-Also See Shields, AF-4525 - .see Vol. C 

Gates, Compul.er Cil'!:ui, ;iiilNlO, OR, NOR, etc"l .. - See Cards, Logic 
(Vol. D) 

Gauges, Displacem.elllt, Line1!r-54fiO - See 11'0,( C 

Gauges, Humidii~l"-:!'!'1!lO -- Sf;),!, Ifa/. tJ 

Gauges, ionizfliion-:l90(J - See liol. D 

Gauges, Pressure-Also See Trcmsducers, Pressure-2900 - See 
1101. D 

Gauges, Strain-5500 
HElM, Inc., Ma,lb",o, Mil. IllH51., 501i .. 624-4501l ...... " .•......• _. . 8-19511-1959 

§t NES, inc. (Nationwide Elecl"oflic Sysl .. ",s), Carpentersville, Il 90110, 
312-426-5900 ............•.....•........•. _ . .. . • . • . .. . . • . . . . • . . •. D"lilOS 

§ Newport Eleclronics, Sonia II"., CA 92704-4426, 714-540-4914 •.•.•..•• 1)·,412 
Omega ""!linearing, Slaml<",,:!, Cl' 06907, 000-8:>6-6342 

.• , •..................... !:l"jg12-191S"i9liB-191l9, C'1907, 0-133'1,14'14-1415 
BlH EIe<.1ronics, Inc, Canton, MA 0202H:l111 ............... 617-82'1-2000 
CDS - Colorado Dala Sys .• Englewood, 00 80'110 ...... 303-762-1640;800-CDS-ATE1 
Enlran Devices, Fairfield, NJ 070()6 .................. 20j-227-1002;800-635-0650 
Flolek Corporation, Tucson, AZ 857'14 602-294-9222 

§ Helm Instrumen'l Co, Inc, Maumee, OH 4:1537 , ..... ,.. 419-893 .. 4,156 
§tKisller-Morse, Redmond, WA 980-'3 20&·881 .. 8000 

tKulite Semiconductor Prads., inc., Leonia, 1\!J (Y1605 .. 20",-461-0900 
MeasuJ'ernents Group, Inc., Raleigh, NC 276"11 . 9'~9-365-3a0(1 

l' Plezo Electlic Products, Inc, Melucllen, NJ 08840 .. 201-548 .. 2800 
Sensatec, Inc, C-olumbus, Of-! 43212 ... 614-486 .. 7723 

Gauges, l'emperatllre-29()(l - See 1/'01. D 

Gearheads 8< Speed Reducers - Also see gears and geey 
mechanisms-3500 

Eastern Air !levlces, !nc., [love" !\Iii 03920, 003,,742 .. 3330 ............ , .• 
§Jan Hardware MIg. Co., Long isl",,,d City, NY '11101, 718-361-1,1800 ..... . 
t Maxon Precision Molors, 'nc., Bu,lingame, CA 94010,415·697 .. 9514 .. , . 

§t Micro Mo ElectroniCS, lru::., !It I"ele",burg, Fl 33701, 1113-822-2529 

6·1240 
C·15116 
6-1278 

.......... , .. , .. , ...................... ,.................. B·1282-128:1,1966 
SAIA Inc., Elkhart, IN 46515-3030, 219-262-4418 •.• .••.•••..•.•... B.1300-1301 

t St<!Ck Dri"" ProouCls, DIy, aI o..s'gn&lro"ic3, Inc., New Hyde Pl<., NY i1040, 
516-328-0200;328-3300 ., ... , .• ,.,""." ... ,.......... ...... 11"1305 

§t Berg, W. M,lne. East Rockaway, NY 11516 ............................ 516-599-5010 
§t Berger-Lahr Corp. Jallrey, NH 03452 ....... ' ........... , ..... ' 603-532-7701 

tBowmar Instrument Corp, Aerospace Div .. , Ft Wayne, IN 46809 ........ , 219-747-3121 
Canon USA, Elctm. Comps. Div, Leke Success, NY 11042 ..... , ....... 516-488-6700 

§Dolan-Jenner Inds., Wobum, MA 01801 ..... , ............. 617-935-7444 
§Eleclrol Co, York, PA 17405........ ......... ... ............ . ... 717-848-1722 

Escap Products, Hauppauge, NY 11788 ..... "......................... 515-234-3900 
t Evershed & Vignoles, Lid. Meggitt Holdings P. L C. Chiswick, London, ENGLAND W4 

5HJ ............................................. : . .. . . .. . .... 01-994-3670 
§tGlobe Motors, Dayton, OH 45404 ........................... , ......... ' 513-228-3171 
t IMC Magnetics Corp. Eastern Div. Westbury, NY 1 i 590 ........ ,....... 516-334 .. 7070 
t PIC Design, Remington Technologies, Inc., Middlebury, CT 06762 ..... 203-758-8272 

Porlescap U.S, Inc, Hauppauge, NY 11788 ............................. 516-234-3900 
t Precision Mechanisms, Westbury, NY 11590 .. .. .. .. .. .. . .. .. .. .. . . .. . .. 516-ED3-5955 

Robbins & Myers/Electro-Cra!!, Eden Prairie, MN 55344 ................ 612-942-3600 
§SPS Inc. (Muirhead Vaclric), Spf;nglield, NJ 07081 ...................... 201-376-1222 
t Sterling Instruments, New Hyde PI<, NY 1 ~ 040 ........................... 516-328-3300 
tTechno, A DSG Company, New Hyde Park. NY 11040 ......... 51&·328-3970 
tTransicoil,lnc, Worcester, PA 19490-9990. . .................... 215-277-1300 
tValley Electromagnellcs, Spring Valley, IL 61362.. . ............. 815-684-2348 
t VemRech:Vemitron Corp" Deer PI<, NY 11729 .. . . . . . . . . . . . . . . 51 &·586-51 00 

Generators, Hall-5500 

Gears 8, Gear MeChanisms (Precision)-2500 - See Vol. C 

Generator Groups (Mil), Signal-2440 
t Rohde & Schwarz, Inc, lanham, MO 20706 ... , . . . . . . 301-459-8800 

Generators, AM .. 2900 - See Vol. D 

Generators, AM/FM··2900 .- See 1/01. D 

Generators, Arbitrary Waveform-2900 - See Vol. D 

Generators, Audio-2900 - See Vol. D 

Gei1er~1Iors, Bar, Dot 8. Crosshatch-2900 - See Vol. D 

Generators, Baud Rate-1900 - See Vo/_ D 

Gemm:.tors, Character-2325 - See Vol_ D 

Generators, Coior Bar·2900 - See 110/. D 

Generator:;, Digital Delay - See Generators, Timing, Digital (Vol. 0) 

Generatow, Electrical Powe.-4000 - See Vol. 0 

Generatowl>, Electrostatic Discharge· Also See Electrostrntic 
Discl!31'ge Guns-290(l - See Vol. D 

Ge"er",Q!'s, FM-2!)1l0 -- See '101. D 

G.enerator::;, fM/Stereo·29(lO - See Vol. D 

Generators, Frequency Synthesi;ter-2900 - See lIoK. 0 

Generator.s, FUllction-2900 - See Vol. 0 

Geile.'a!m'!';, Han-5500 
~~Jl~, i'~" ~,!}i., ~~'U~"J Orb:iHndo, fL 328'01') 407<"618~OOOO •••••••• 6-1935, D"1136~1139 

t A.£Wf.:'J.'t!e''t: Lab~}rator~es inc., ARK, !nc., Plainview, NY 11803 51 H-694-6700 
Y f\msn:::3 ! 1-\l?rDspace COtlil'G!5, f;annil1gdale, g>.N '11735 , 5,6-694-5100 

c,voI'(J;,onelicr..lnc., Oak I~idge, TN 378.30.. .............. .... 615-482-9551 
Inds. Inc./lnstrumentation Div., The Dowty Glp. PLC, Boonton, NJ 

(>7,",0,.-",">0 201-334-3100 

take Shore Cryotrol1iGs, Inc., Westerville, OH 43081 
LOJ Incorpcralsd, Troy, MI 48099-0219 . 

Instrumentation, ir.dianapolis, IN 46226 ... 

614-891-2243 
313-528-2202 
317-545-2102 

Sernitronics, inc., Columbus, OH 43212 .. 
§ RelElY Sp(~cialtie.s, Oakland, !\ll 074-36 . 
§ WaU<€( Scientific, Worcester, MA O·~ 600 .. 

.............. 614-486-9561 
201-337-1000 

508-852-:J674;508-853-3232 

G,,:m~r<lJ~ms, Harm(Jrlic .. 29(l(J - See !/ol. !D 

Gen»rators, High Power f'~lse-2900 - See Vol. D 

Genem!(.irfii, !mpu!se-:!!9ClO - See Vol. D 

(le!lemtms, Infrared - See lamps, Infrared (Vol. 8) 

Generators, Ion - Also see Static Eliminating Materials and 
Eqli!!lr:1!m!; G~'lerator'" ESD-29(lO -- Se<ll! Itol. D 

Ge'Mml~!)m, lig;jt!~ Pulse,290G - Soo !foff. !D 

GemenlJior$, low Fmquellcy-2!lOO - See Vol. !D 

Genl&ftl.tofs, Marller-290G - Sile Ifol. D 

Ge~le"a~of5, Mfcrowl1lve-340(l - See Vol. D 

Generil~.ors, Noise, Random (Eiectrical}-2!100 - See Vol. D 

Generators, Optical Signal -' See Generators, Light Pulse (Vol. D) 

Generators, Phase-2!K1{1 - See Vol. D 

Ge!1erntors, f'rogramm!lb!e, FUi'l(:rlio!l-2~1l!l - See Vol, D 

Generators, Programmable, Pulse-290!l - See Vol. D 

Generators, Programmable, Synthesizers-2900 - See Vol. D 

Generators, Pseudorandom Bit Sequence (PRBS)-29110 - See 
Vol. D 

Generators, Pulse-2900 - See Vol. D 

Generators, Pulse, N"tiol'lai Instmmentation Module (1IIIM)-2900 -
See Vol. D 

Generators, Rf·2900 - See Vol. D 

Generators, Sawtooth, Sine - See Generators, Function (Vol. D) 

Generators, Signal-Also See Generators, Specific Type-2900 - See 
Vol. D 

Generators, Sine/Cosine Function (Module)-3130 - See Vol. A 

EEM 1989 §-Product sold through distributors t-Product meets MIL specs 



Hardware (MIL), Connector-2440 

Generators, Spectrum - See Generators, Sweep (Vol. OJ 
Generators, Spike-29.o.o - See Vol. D 

Generators, Square Wave - See Generators, Function (Vol. OJ 
Generators, Surge-29.o.o - See Vol. {) 

Generators, Sweep-29.o.o - See Vol. D 

Generators, Telephone Ringing-190.o - See Vol. D 

Generators, Time Code-2.o.o.o - See Vol. D 

Generators, liming, Digital-2.o.o.o - See Vol. D 

Generators, Tone-29.o.o - See Vol. D 

Generators, Tone Burst-290.o - See Vol. D 

Generators, Transient line Voltage-29.o.o - See Vol. D 

Generators, UHF/VHF-29.o.o - See Vol. D 

Generators, Ultrasonic-290.o - See Vol. D 

Generators, White Noise-290.o - See Vol. D 

Generators, Word-29.o.o - See Vol. D 

Geophysical Equip. - See Transducers (Vol. B) 

Germanium - See Crystals, Semiconductor (Vol. A) 

Glass Diode Sleeves-250.o - See Vol. C 

Glass Parts-250.o - See Vol. C 

Glues - See Adhesives (Vol. C) 

Graphic Recording instruments - See Recorders (Vol. D) 

Graphic Recording Paper 8. Supplies-30.o.o - See Vol. D 

Graphite Parts-250.o - See Vol. C 

Grilles & Accessories, Speaker-1300 - See Vol. D 

Grilles, Metal, Plastic-1400 - See Vol. C 

Grommets & Bushings-250.o - See Vol. C 

Ground Fault Detectors & Accessories - See Detectors, Ground Fault 
(Vol. D) 

Ground Strips-19.o.o - See Vol. D 

Guides, Circuit Board-14.oO - See Vol. C 

Gyros (All Types)-22.oO - See Vol. D 

Hall Effect Devices - See Generators, Hall (Vol. B), Magnetoresislors. 
Hall (Vol. A), Multipliers, Hall (Vol. A). Probes.' Hall (Vol. A). Switches. 
Hall Effect (Vol. B) 

Handlers, Integrated Circuit (Automatic)-4100 - See Vol. D 

Handles For Cabinets, Circuit Boards, Racks, etc.-14.o.o - See 
Vol. C 

Handsets, Chestsets, Headsets, etc.-130.o - See Vol. D 

Hardwara - See Fasteners (Vol. C). Clamp,s (Vol. C). Terminals (VotC). 
etc. 

Hardware (MIL), Conneetor-2440 
Amphenol Corporation. Corporate Headquarters, Wallingford, CT 064$2, 

203·265-8910 ............................................... e·1266-1267 
t Jettron Products Inc., E. Hanover, NJ 07936, 201-887-0571 •••.•..• C.1392·1393 

U.s. Tenninals, Cincinnati, OH 45243, 513·561-11145 ••••••••••••••••••• C'1557 
t Amphenol RF Operations, Amphenol Corporation, Danbury, CT 06610 .. 203-743-9272 

Autosplice, Inc.: Woodside, NY 11377 ................................... 71 &-429-0500 
Autoswage Products, Shetton, CT 06484 ............................... 203-929-1401 

§t Cinch Connector Division, Labinal Components & Systems Inc., Elk Grove Village, IL 
60007 .............................................................. .. 312-961-6000 

§t ITT Cannon:Mililary I Aerospace Div, Santa Ana, CA 92705-5664 ...... ,. 714-557-4700 
§t Lyn-Tron, Inc., Burbank, CA 91505 ....................... 213·649-6211;800-423-2734 

t Micro Plastics Inc., Flippin, AR 72634 ................................... 501-453-2261 
§ National TeHronies, Meadville, PA 16335 .............................. 814-724-6440 

Harnesses, Wire - See Cable Assemblies & Harnesses (Vol. C) 

Headers, Connector - See Connectors, Cable (Vol. C), Connectors, Flat 
Cable (Vol. C), etc. 

Headers, DIP-21.oO - See Vol. C 

Headers, Hermetic - See Seals, Hermetic (Vol. C), Services. Hermetic 
Sealing (Vol. D) 

PRODUCT INDEX & DIRECTORY 
Headers,Programmable-21.o.o - See Vol. C 

Headers, Relay & Transformer-21.o.o - See Vol. C 

Headers, Shrouded-210.o ~ See Vol. C 

Headers, Socket-21.oO - See Vol. C 

Headers, Strip-210.o "'- See< Vol. C 

Headers, Transistor & Diode-250.o - See Vol. C 

Headphones-13.o.o - See Vol- D 

Heads, MagnetiC Recording-13.o.o - See Vol. D 

Headsets (MIL)-2440 
RDI Elctrns., Inc., New Rochelle, NY 10801 ............ : . . . . • . . . . . • . . . .. 914·632·2828 

§t Rye Industries, Inc., Mamaroneck, NY 10543 •..•. ,...................... 914-69B-OOBO 
t Shogyo International Corp, Great Neck, NY 11021 .......•. , ... t. , . .. ... 516-466-0911 

Heat Dissipators - See Heat Sinks, Semiconductor (Vol. C), Heat Sinks, 
Soldering (Vol. C) 

Heaters, Immersion-41.oO - See Vol. D 

Heaters & Heating Elements (For Components & 
Equipment)-Also See Ovens-5300 

Kelema/Rodan Division, Anaheim, CA 92906, 714·630-0081 ••.•• _ • • • • • • B'1900 
§ Keystone Carbon, Thermistor Div., St. Marys, PA 15857, 814-781·1591 •• B'1903 
§ Murata Erie North America, Inc., Smyrna, GA 30080, 404-436-1300 •••••• A'l999 

Omega Engineering, Stamford, CT 06907,800-826-6342 .•••.•• B0 1988,001414 
Acme Elec. Heating Corp., Hialeah, FL 33013 , .................... ,..... 305-685-8326 
Ajax Magnethermic Corp., Warren, OH 44482 ... , ..... ,................. 216-372-8511 

t Armstrong World Inds, Lancaster, PA 17604 ............................ 717-397-0611 
t Blue M, A Unit 01 General Signal, Blue Island, IL 60406 .......•......... 312-385-9000 
t The Carborundum Company, Electronic Ceramies, Niagara Falls, NY 14302 

...... , , ........................................ , . . . . . . . . . . . . . . . . . . . . .. 716-276-2000 
§t Casso-Solar, Pomona, NY 10970 ....................................... 914-354-2500 
t DELTA M Corporation, Oak Ridge, TN 37830 ........................... 615-483-1569 

§tDespatch Industries, Minneapolis, MN 55440-1320 .................... ' 612-331-1873 
t Electrofilm, Valencia, CA 91355 ......................................... 80~257-2240 

Eraser Co .. Syracuse, NY 13221 ........................................ 315-454-3237 
§ GTE Corp, Sylvania Emissive P,ods.lProcess Heat, Exeter, NH 03833 .. 603-772-4331 
§ Hoffman Engineering, Anoka, MN 55303 ... "........................... 612-421·2240 
§ Law, R E Instrumen~ Inc" Palos Hills, Il 60465 , ...•...•.•. , ... ,........ 312·974-4000 
§ Midwest Components, Inc., Muskegon, MI49443 •. , ........ , .•. , ...•. ,.. 616-777-2602 
tMinco Products, Minneapolis, MNS5432 ................................ 612-571·3121 
t Molecu-Wire, Farmingdale. NJ 07727 ................................... 201·938-9473 
Mu~i-Amp Corp, TBG, Dallas, TX 75237 ............ ".................. 214-333-3201 

t OAL Associates, Inc., Escondido, CA 92025 ., .. , ...... , ......... ,....... 619-743-7143 
tOcean State Thermotics, Inc, Sm~hfield, RI 02917 " ........... , ........ 401·231-4640 
§ Pamran Inc., Racine, WI 53404 .................... ".................... 414-637-7999 

§t Philips Elme!, LeWiston, ME 04240 . , .... , ..•... , .......... , .. , .. ,. . .•. .. 207-784-3591 
Raychem Corp., Elctrns. Grp., Menlo Pari<, CA 94025 ' ......... , . ... . . . .. • 415-361-3860 

§Shokai Far Eas~ LId, Hartsdale, NY 10530 .......................... ". 914-681-0700 
tThermolab, N. Hollywood, CA 91605 .................................... 818-787-4064 

Toeas America, Inc., Tokyo Cosmos Electric Co, lid., Arlington Heighls, IL 60005-3904 
............................... , . . . . . . . . . . . . . .. . . .. . . . . .. . .. . . . . .. . .. .. 312-364-7277 

tTrent,lnc., Philadelphia, PA 19127 ...................................... 215-482-5000 

Heat Exchangers & Systems-260.o - See Vol. C 

Heat Guns, Production-54oo - See Vol. C 

Heating Elements, Infrared-5300 
§t Remtek Corporation, Fremont, CA 94538,415-490-3999 ••••.••••••••••• C·1701 

Acme Elec. Heating Corp., Hialeah, R 33013 ........................... 305-685-8326 
§tCasso-Solar, Pomona, NY 10970 ......... ' ............................. ; 914-354-2500 
t Glenro, Inc., Paterson, NJ 07501 .................. ,...... 201-279-5900;800-922-0106 
tOeean State Thermoties, Inc, SmHhfield, RI 02917 , ..................... 401-231-4640 

Omega Engineering, Stamford, CT 06907 ........................... ,... 800-826-6342 
§ S. F. Products Corporation, Southport, CT 06490 ..... , ... , .. , . . . . . . • . . .. 203-929-6180 

Heat Pumps - See Cooling/Heali)1g Modules, Thermoelectric (Vol. B) 

Heat Shrinkable Elastomers, Plastics. - See Caps, Forms & Tapes, 
Heat Shrinkable (Vol. C), Tubing, Heat Shrinkable (Vol. C) 

Heat Sinks, Semiconductor-2600 - See Vol. C 

Heat Sinks, Soldering-460.o - See Vol. C 

Heat Sinks, Surface Mount-260.o - See Vol. C . 

Heat Sinks (MIL)-2440 
§t AA VID Engineering, Inc., Laconia, NH 03247-0400, 603-528·3400 ••• C.1634·1636 

BergqUist, Minneapolis, MN 55435, 600-328-3882. • • • • • • • • • • • • • • • • • • • •• C.1696 
§t IERe, Burbank, CA 91502, 213-849·2461 ............................. C·l663 
§t Thermalloy, Inc., Dallas, TJ( 75381-11839, 214-243-4321 ••••••••.•••••••• Col689 
§tCalmark Corp., San Gabrie~ CA 91776 .................................. 818-287-D451 

Delbert Blinn Co, Pomona, CA 91769 ......... ,......................... 714-629-3900 
Dow Corning Corp., Midland, MI 48686-0994 . . . . . . . . . . • . . . . . • . . •• . • . . •. . 517-496-4000 

t IMC Magnetics Corp., Thermal Products Group., Jericho, NY 11753 .. . •. 516-938-0800 
§Mann, Henry, Inc., Huntingdon Valley, PA 19006 .... , ................... 215-355-7200 
tM P C, Santa Ana, CA 92704 ........................................... 714-775-0211 
t Noren Products Inc" Menlo PI<, CA 94025 .............................. 415-322·9500 

Precision Extrusions, Inc., Bensenville, IL 60106 ......................... 312-766-0340 

§-Product sold through distributors t-Product meets MIL specs EEM 1989 



PRODUCT INDEX & DIRECTORY Indicators, Circuit Condition, On, Off, etc.-2460 
t Products Engrg. Corp., Azusa, CA 91702 .......... ,. ................. 816-969-5879 
t Slaver Co., Inc., Bay Shore, NY 11706 ... .. .. .. . .. .. . .. 516-666-8000 
tThermacore Inc., Lancaster, PA 17601 ............................. 717-569-6551 

Unitrack Industries, Inc, West Chester, PA 19380 ..... . ...... ,......... 215-692-0800 

Hermetic Sealing - See Machines, Hermetic Sealing (Vol. OJ, Seals, 
Hermetic (Vol. C), Services, Hermetic Sealing (Vol. 0) 

High Vacuum Services - See Services, High Vacuum (Vol. OJ 

Hinges-2500 - See Vol. C 

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

Holders, Brush - See Brushes & Brush Assemblies (Vol. 8) 

Holders, Circuit Board (Production Type)-4100 - See Vol. D 

Holders, Crystal-2300 .- See Vol. A 

Holders, Oiode-2500 - See Vol. C 

Holders, Fuse - See Clips &. Holders, Fuse (Vol .. 8), Panels, Fuse 
(Vat B) 

Holders, Lamp - See Sockets, Lamp & lamp Assemblies (Vol. B) 

Holders, Test Lead-29{)O -- See Vol. D 

Holders, Tube - See Aelainers, Tube (VoL!>.) 

Holders & Carriers, Chip (Capacitor, ie, LSIH2'100 - See Voi. C 

Holders & Carriers, IC, LSI (l"ackaged)-313(J _. See Vol. A 

Honeycomb Sheets, Panels, I[ltc.-2500 .- See Vol. C 

.. 

Housings, Circuit Moduie-- See Enclosures, Circuit Board, Module & 
Relay Mounting (Vol. Cl 

Housings, Pl1otomu!tiplie~ '1n.;be - Sao Photomultiplier Tube Housings 
(Vol. A) 

. Housings, Terminal-1400 - See ·Vol. C 

Hum Eliminators~2700 - See Vol. Ji 

Hybrid Circuits -. See Circuits, Hybrid (Vol. A) 

Hybrid Voltage Regulators - See Regulators & Stabilizers (Vol. D) 

Identification, Friend or Foe {IFF} ESM (Mil)-2440 
t Collins Avionics Divisions, Rockwell Inti., Cooar Rapids, IA 52498 .. 
t Hazeltine Corp., Emerson Electric Co., Greenlawn, NY 11740 .. 
t ISC Cardian Electronics. Inc, Woodbury, NY 11797 ..... 

319-395-1000 
516-261-7000 
516-921-7300 

t MIA COM LId. Bedfordshire, ENGLAND LU5 4SX, England ..... 
t Radio Research Instrumenl Ce., Inc., Waterbury, CT 06704-3506 

44(582)471200 
203-753-5840 

t Republic Eleclronics Ce, Hauppauge, NV ,'1768 ........ . 
t Signatron, A Unit 01 Sundstrand Corp_ lexington, MA 02173 

Igniters, Piezo-2300 -- See '11"1. A 

516-273-9800 
617-861-1500 

Image Processing Systems- See Processors, Image (Vol. D) 

Imagers, Thermal-2900 - See Vol. D 

Imagers, Charge-Coupled De\l~ces-3700 
EG&G Reticon, Div. of EG&G, Sunnyvale, CA 94086-4197 408-736-4266 
Tektronix, Inc, Baaveiton, OR 970TT . .. .............. 800-835-9433 

§ Texas Instruments, Data/Image Sensing (Opto), Dallas, TX 75265 . 214-995-6611 
Thomson Electron Tubes & Devices Corp, Thomson CSF, Totowa, NJ 07511 

.................................................................... 201-812-9000 
§t Vicon Industries, Inc.llilelville, NY 11747 ............. ............. 516-293-2200 

IEEE 488 (GPIB) Bus - See Controllers, IEEE 488 (GPIB) (Vol. C), 
Cable, IEEE (Vol. 0) 

Impedance Comparators - See Bridges, Impedance (VOl. 0) 

Impedance Converters, Microwllve-3400 - See Vol. D 

Inclinometers-2900 - See Vol. D 

Incremental Magnetic Recorders - See Recorders, Computer Data 
(Vol. D) 

Indexers (Stepping Motor)-3500 
§ Superior Electric, Bristol, CT 06010,203-582-9561 ••••..•.•• , •.•• , B-1306-1307 

Design Components, Inc., Franklin. MA 02038 ............ 506-526-7300;800-841-4811 
International Machine & Tool Corp. Warwick, RI 02888 ................. 401-467-6905 

§Super Vexta, Torrance, CA 90503-7395 ................................. 213-515-2264 

Indexiog Mechanism, Electromechanical-2400 - See Vol. C 

Indexing Tables, Electromechanical-2400 - See Vol. C 

Indicator lights - See Lights, Indicator (Vol. B) 

Indicators, Angle-Also See Encoders, Shaft Position-5500 
BEl Motion Systems Co., Computer Products Div., San Marcos, CA 92069, 

619-471-2600 .................................................... a'1934 
t BEl Motion Systems Co., Digital Products Div., Little Rock, AR 72203, 

501-1l51-4000 ..................................................... B-1934 
BEl Motion Systems Co., Industrial Encoder Div., Goleta, CA 93117,805-968-0782 

................................................................. B0 1934 
BEl Motion Systems Co., \'osilion Controls Div., Carlsbad, CA 92008, 

619-931-0200 ..•.••.....•...•.....•.•..•...•.•.•....••.•.•.•...•. B·1934 
t Computer Conversions Corp., E. Northport, NY 11731, 516-261-3300 

................... , ....•. . .. ........... . ....... ............. 001158-1159 
t Conlrol Sciences, Inc., Chatsworth, CA 91311,818-709-5510 .•.••. 001163,1165 
t Control Technology Co., Inc., Long Island City, NY 11101,718-361-2133 .•.•• 

002247 
Disc Instruments, Honeywell, Costa Mesa, CA 92626, 714-433-0343 

................................................................ 8 0 1949-1950 
t Interlace Engineering Inc., Holbrook, Mil. 02343,617-986-2600 ...... 001190-1191 

Itek Encoder, Newton, Mil. 02161-1953, 617-969-7300 •.•••.•..•... 8'1950-1961 
Litton Encoder Div., Chatsworth, CA 91311,818-341-6161 ••.....•.•.•. S'1963 

t North Atlantic Industries, Hauppauge, NY 11788, 516-582-6500 ••.•.•.•• 001328 
Transducers & Systems, A Prime Technology Company, N. Branford, CT 06471, 

203-481-5721 ..................................................... B'1996 
tTransmagnetics, Farmingdale, NY 11735, 516-293-3100 ••.••.•••.• D0 1202,1205 

U. S. Digital Corp., los Alamitos, CA 90720, 213-594-0094 ••• _......... Bo l997 
t \/ernitech:Vernitron Corp., Deer Pk., NY 11729, 516-586-5100 •....•...• 8 0 1037 

Airflyte Elctrns. Co., Bayonne, NJ 07002 . 201-436-2230 
t Analog Devices, Inc., Norwood, MA 02062-9106 ................ 617-329-4700 

Astrosystems, lake Success, NY 11042 . 516-326-1600 
BEl Motion Systems Co., Corporate Off. Carlsbad, CA 92009 .. 619-931-1500 

tClifton PreciSion, litton Syslems, Inc, Clifton Hgts., PA 19018 .. 215-622-1000 
G-Tek Inc., Wakefield, MA 01880 ........ ............... 617-246-1720 

tEIe<.1ricTachometer. Philadelphia, PA 19142 ................ 215-726-7723 
t Evershoo & Vignolas. LId, Meggitt Holdings P. L C, Chiswick, LonL"'n, ENGLAND W4 

5HJ . . ... 01-994-3670 
t HH Con!mls Co .• Inc.. Arlington, MA 02174 .... ................ 617-646-2626 
t Humphr3Y, Inc., San Diego, CA 92123..... ............. 619-565-6631 
t ILC Data Device Corp .• Bohemia, NY '11716 516-567-S600 
t Industrial Control Co., Rockladge, FL 32955 407-259-7105 

Innovatek Microsystems, Inc, lIiIillerton, NY 12546-9720 914-373-9003 
international Machine & Tool Corp, WarwIG~ RI 02888 .. 401·-467-6905 

§t Meco Induslries, lIiIechanical Engraving Co, Inc, Bronx, NY 10470. .... 212-324-4455 
t Metric Systems, Ft Wa~on Beach, FL 32546-9990 . . . . . . . . . . . . . . . . . . . ... 904-2#9600 
t Natel Engineering Co., Inc., Simi Valley, CA 930&'3 ...................... 805-581-3950 
t Northern Precision Labs., Fwrtield, NJ 07006 201-227-4800 

Schaevilz Engineering. Pennsauken, NJ 08110-1469 609-662-8000 
tTeledyne Gurley, Troy, NY 12181 ........ 516-272-6300 

Trans-Te" Ellington, CT 06029 .................... 203-872-8351 
§tVeeder-Roo~ Hartford, CT06102 ........................ 203-527-7201 

tVemilron Controls, Vernitroro Corporation, San Diego, CA 92073 ........ 619-426-5581 
t Warren-Knight Instrument Co. Warren Industries, Inc, Philadelphia, PA 19116 

.. . .. . .. . .. ... ..................... 215-464-9300 
Walers Manufacturing, Inc., Talley Industries, Wayland, MA 01778 . . . . . . . 506-358-2777 

Indicators, Azimuth-5500 
t Co!!lrol Technology Co., Inc., Long Islnntl City, NY 11101, 7'18-361-2133 ...•• 

0·2247 
t Interisce Engineering Inc., Holbrook, Mil. 02343,617-986-2600 •••. , 001190-1191 

North Allantic Industries, Hauppauge, NY 11700, 516-582-6500 , ••• _.... De1328 
t Argent Electronics, TroY,OH 45373............................ 513-335-0031 

Astrosystems, lake Success, NY 11042................ .. ........... 51&321H600 
tClilton Precision, lillon Systems, Inc. Clifton Hgts., PA 19018..... . ... 215-622-1000 
t Computer Conversions Corp., E. Northport, NY" 1731 ................... 51&261-3300 

C·Tek Inc, Wakefield, MA 01880 ........ .0 ............................... 617-246-1720 
t Evershoo & Vignolas, LId. Meggitt Holdings P. L C., Chiswick, London, ENGLAND W4 

5HJ ................................................................... 01-994-3670 
t GAP Instrument Corp., Hauppauge, NY 11788 ...................... 516-273-0909 
t Humphrey, Inc., San Diego, CA 92123 .. .. .. .... ..... .. .. .. .. .... .. .. 61 g.·565-6631 
t Industrial Control Co., Rockledge, Fl321155 .......................... 407-259-7105 

Jewell Electrical Instruments, Manchester, NH 03106-4038 ,........ 603--669-6400 
§tMeco industries, Mechanical Engraving Co,!nc., Bronx. NY 10470. 212-324:4455 
t Metric Systems, Ft WaHon Beach, FL 32546-9990 .. , . . . . . . . . . . . . . . . . . .. 994-244-9600 
t Natel Engineering Co, Inc., Simi Valley, CA 93063 .. ................... 605-581-3950 

Precision Speciafties, Inc., Northridge, CA 91324 .... ................... 81 &349-9774 
tTranslcoil, Inc., Worcester, PA 19490-9990 .............................. 215--277-1300 
tTransmagnetics, Farmingdale, NY 11735 ............................... 516-293-3100 

§t Veeder-Roo~ Hartford, CT 06102 ........... .0.......................... 203-527-7201 
tVemilech:Vernltron Corp, Deer PI<., NY 11729 .......................... 516-586-5100 
tVernHron Controls, VernHron Corporation, San Diego, CA 92073 ........ 619-426-5561 
t Warren-Knight Instrument Co., Warren Industries, Inc., Philadelphia, PA 19115 

. .. . . . . . . . . . . . . . . . .. . . .. . .. . . .. . .. . . .. . .. . . . . . . .. . . . . .. .. . . .. . . .. . . .... 216-464-9300 

Indicators, Capacitor Leakage - See Testers, Capacitor (Vol. 0) 

Indicators, Circuit Condition, On, Off, etc. 
(Electromechanical)-Also See Indicators, Instrument, 
Flag, Pointer, etc.-2460 

Airpax Co., Cheshire Div., Cheshire, CT 06410,203-271-6000 ••••.•.•••• 001131 
Dialighl Corp., A Cambridge Elctrns. Inas. Co., Manasquan, NJ 08736, 

201-223-9400 ..................................... 6.1133-1135,1137-1141 
§t Electro-Mach Components, Inc., South 51 Monte, ell. 91133-3689, 818442-7180 

................................................................. 9-1728 
§t FIC Corp., Fiockville, MD 20852, 301-681-11124;1100-638-6594 • . • • • • • • . • • • 8·1367 

§ Industrial Devices, Inc., Hackensack, NJ 07601, 201-489-8989 
....................................................... 8 0 1168,1160-1162 

Marway Prods. Inc., Sanla Ana, CA 92103, 714-973-1800 ••••••• ,....... 002214 

EEM 1989 §-Product sold through distributors t-Product meets MIL specs 



Indicators, Circuit Condition, On,OO, etc.-2460 (Cont'd) PRODUCT INDEX & DIRECTORY 
t Mlnelco Inc. - A Talley Ind., Thomaston, CT 06787-11459, 203-283-8261 •• B'1175 
§ Pullzzl Engineering, Inc., Santa Ana, CA 92704-6865, 714-540-4229 ••••• Do2231 
§ Shelly Asaociate8,lnc., Tustin, CA 92680, 714-669-9850 ................ B·1122 

Staver Co., Inc., Bey Shore, NY 11706, 516-666-8000 ••••••••••••• B-1117-1118 
t Vernitron Controls, VernHron Corporation, San Diego, CA 92073, 619-428-5581 

•••••••••••••••••••••• ; •••••••••••••••••••••••••••••••••••••••••• B·1313 
Applied Controls Co., Inc., Fairfield, NJ 07006-2828 .....•............•.. 201-227-5454 

§t C & K/Unimax, Inc., C & K Components, Inc., Wallingford, CT 08492 .•.. 203-269-8701 
t Capitol SwHch Inc., Danbury, CT 06810 .......... ,...................... 203-744-3300 

Components Unlimiied, Inc., Portland, OR 97223 ......•.........•.....•. 503-620-3522 
Computer Doctors, College Park, MD 20740 .. , •...•.. 1-800-RAM-STAR;301-474-3095 

§ Current Ring Co. Inc., Ballwin, MO 63011 ............................... 800-325-8653 
§Diversilied Electronics, Inc, Evansville, IN 47706-1140 .................. 812-426-2806 
§ Oreals SwHch, Inc., Waukegan, IL 60097 ..•.............. 312,662-7667;800-323-9605 
§ EBton Corp./CUller·Hamrner Prods, Aerospace & Commercial Controls Div, Milwaukee, 

WI 53216 .•..........•........••....................................• 414-449-7487 
ELMA Electronic Inc., Frernon~ CA 9453B ............................... 415-656-3400 
EMICO Inc., Dublin, PA 18917 .......................................... 215-249-9330 

§ Ericson Manufacturing Co., Willoughby, DH 44094 ...................... 216-951-8000 
§GG-Thorsen, Rockford, IL 61105-1209 .................................. 815-968-9661 

GTE SUPPLY, GTE Communications Systems, San Lake CHy, UT 84116 

Korry Electronics Co., Criton Technologies, Seattle, WA 98109 ....••..•. 
Landi. & Gyr, Inc., Pleasantville, NY 10570 ........................... .. 
Lark Electronics, Inc., New YOlk, NY 10040 ........................... .. 
LedIronics, Inc., Torrance, CA 90505 ..................•............•.... 

§ LHe-On Inc., Milpitas, CA 95035 ....................................... .. 
§ Lumex Opto/Comps., Inc, Palatine, IL 60097 ......................... .. 

Micro Pneumatic Logic, inc., Fort Lauderdale, FL 33309-1786 .......... . 
§ Micro SwHch, A Honeywell Div, Freeport, IL 61032 .................... .. 

§tModUlec, Manchester, NH 03103 ..................................... .. 
. NEI Ferrant~Packard Electronics, Mississauga, Ont, CANADA l4W 2Pl 

800-433-4837 
206-281-1300 
914-747-3540 
212-569-0430 
213-549-9995 
408-946-4873 
312-359-2790 
305-973-6166 
815-235-6600 
603-669-5121 

. .. . .. .. . .. . . .. .. . . .. .. .. . . . . .. . . . . .. . . .. .. . . . . .. .. .. . .. . .. . .. . .. .. .. .. 416-624·3020 
t Novatronics Inc., Stratford, Ontario, CANADA NSA 6V6 .................. 519-271-3880 

Oshino Electric Lamp Works, Ltd., Shinagawa·Ku, Tokyo, JAPAN .......... 03-471-8548 
t Penn Keyslone Corp, Wallingford, CT 08492 .................. ••. . . .. .. 203-294-0537 

Sharp Electronics Corp, Microelectronics Div, Mahwah, NJ 07430 ...... 201-529-8757 
Silicon Sensors, Dodgeville, WI 53533 .................................. 608-935-2707 

§ Square 0 Co., Palatine, IL 60067 . .. .. . . . . . . . . .. .. . .. . .. . . . . .. ..•.. . . . ... 312-397-2600 
t SR Engineering, BW liP International, Inc, Garden Grove, CA 92843 .... 714-554-4200 

Star Micronics, Inc., OEM Division, Piscataway, NJ 08854 ............... 201-572-9512 
§SwHc~ Inc., A Raytheon Company, Chicago, IL 80630 .............. 312-792·2700 
§ Sylvania Miniature Lighting, GTE Corporation, Hillsboro, NH 03244 ..... 603-464-5533 
§Techn~Tool, Plymouth Meeting, PA 19462 .............................. 215-625-4990 
§ Time Mark Corp, Tulsa, OK 74116 . .. .. .. . .. .. . .. .. . .. . . .. • . . . . . .. .. . ... 918-438-1220 

§t VCH Incorporated, Chicago Miniature, Bullalo Grove, Il 60099 . . . . . . . . .. 312-459-3400 

Indicators, Computer Type & Data Display - See Lamps, Dial, Panel, 
Pilot Incandescent & Accessories (Vol. 8) 

Indicators, Distortion - See Analyzers, AF (Vol. D) 

Indicators, Elapsed Time-2200 - See Vol. D 

Indicators, Electromechanical - See Indicators, Circuit Condition, On I 
Off (Vol. 8) 

Indicators, Frequency - See Meters, Frequency (Vol. 0) 

Indicators, Directional-2200 - See Vol. D 

Indicators, Illumination - See Meters, Light (Nonphotographic) (Vol. D) 

Indicators, Instrument, Flag, Pointer, etc.-2450 
Airpax Co., Cheshire Dlv., CheshIre, CT 06410,203-271-0000 ••••••••.•• 001137 
FlC Corp., ROCkville, MD 20852, 301-881-8124;800-638-6594 • • • • . • • • • • • • B'1367 
Internationallnstrurnents:APrirne Technology Company, N. Branford, CT06471, 

203-481-5721 .................................................... Do1402 
Marway Prods. Inc., Santa Ana, CA 92703, 714·973-1800 ••••••.••••.••• 002214 

t MlnelCO Inc. - A Talley Ind., Thomaston, CT 06787-11459,203-283-8261 •• Bo1175 
Oxley, Inc., Branford, CT 06405, 203-488-1033 ••••••••••••••••••••••.• 8 0 1025 
Sorenson Ughted Controls, Hartford, CT 06114, 203·527-3092;1-800-243.0240 

•••••••••••••••••••••••••••••••••••.••••.••••••••.••••••••••••••• B01198 
Staver Co.,lnc., Bay Shore, NY 11706, 516-666-8000 ••.•••••••••• B01117-1118 
Advanced Techn. Research Labs., Alexandria, VA 22312 .....•.......•.. 703-7S()'2920 
Alrpax CO, Sensor Div, A Division of North American Philips Corp, Cheshire, CT 08410 

. .. .. . .. .. . .. .. . . .. . .. .. . .. . .. . .. . .. . .. . . .. .. . . . .. .. . .. . . .. .. .. . .. . .... 203-272-0301 
Beede Electrical Instrument Co, Inc., Penacook, NH 03303.............. 603-753-6362 

§ Chassell Corp, Newtown, PA 18940 ....... ,............................ 215-968-0660 
t Clifton Precision, Litton Systems, Inc., Cliiton Hgts., PA 19018 ..........• 215-822-1000 

Components UnUmited, Inc., Portland, OR 97223 ....•..•................ S03-620-3522 
Crompton Instruments, Inc., Glendale Heights, IL 60139 ................. 312-351·9888 
Crompton Instrs., Hawker Siddley, Elk Grove Village, Il 60007 .......•.. 312-593-1.107 
Dixson, Inc., Grand Junction, CO 81503 .. .. ... .. .. ... .. .. . .•.. 303-242-8863 (ext 223) 
ELMA Electronic Inc., Fierno~ CA 94538 ............................... 415-856-3400 
EMICO Inc., Dublin, PA 18917 .......... :............................... 215-249-9330 

§FENWAL INC, Ashland, MA 01721 ..................................... 508-881-2000 
Hickok Electric Instrument, Cleveland, OH 44108 .......•.....•..•...... 216-541-8060 

t kIeai Precision Meter, Brooklyn, NY 11222 .............................. 212-383-6904 
Jewell Electricallnstrumants, Manchester, NH 03108-4038 ...•.•.••.••• 603-669-8400 
LedIronics, Inc., Torrance, CA 90505 .................................... 213-549-9995 

§ Lile-On Inc, Milpitas, CA 95035 ........... :............................. 408-946-4873 
§ Love Controls Corp., Wheefing, IL 60090 '" . . .. .. .. .. .. . .... .. .. .. .. .. . . 312-541-3232 
§Lumex Opto/Comps., Inc., Palatine, Il60067 ........................... 312.359-2790 
§ModUlec, Manchester,NH 03103 ....................................... 603-669-5121 

NEI Ferranti-Packard Electronics, Mississauga, Ont, CANADA L4W 2Pl 
418-824-3020 

t Novatrenic. Inc, Stratford, Ontario, CANADA N5A 6V6 .. . .• . . • • . .. . . . . .. 519-271-3880 
t Penn Keystone COrp, Wallingford, CT 08492 ....•.........••.•.•....... 203-294-0537 
§ Ragen Data Systems, Inc., Central ISlip, NY 11722 ...................... 516-234-3600 

Sensitive Research Instruments, Mt Vernon, NY 10550 .•.....•.....•... 914-899-9717 
Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430 ...... 201-529-8757 

t SR Engineering, BW liP Intemational, Inc., Garden Grove, CA 92843 .•.• 714-554-4200 
§ Sunshine Scientffic Instruments, Philadelphia, PA 19115 ••........•..... 215-873-5600 
tTeledyne Ryan Electronics, San Diego, CA 92123 ...................... 619-56()'6400 
tVern~ech:Vernitron Corp, Deer Pk., NY 11729 .......................... 516-586-5100 

Indicators, Liquid Level-2200 - See Vol. D 

Indicators, Null-2900 - See Vol. D 

Indicators, Numeric Readout - See Tubes, Readout (Vol. A) 

Indicators, Phase Rotation-2200 - See Vol. D 

Indicators, Phase Sequence-2200 - See Vol. D 

Indicators, Positioning-2200 - See Vol. D 

Indicators, Power Level - See Monitors, Power (Vol. DJ 

Indicators, Pressure - See Gauges, Pressure (Vol. OJ 

Indicators, Proximity - See Sensors, Proximity (Vol. OJ 

Indicators, RF - See Meters, Frequency (Vol. 0) 

Indicators, Rotary Shaft Position - See Encoders, Shaft Angle (Vol. B) 

Indicators, Servo-4900 - See Vol. D 

Indicators, Shorted Turn - See Testers, Coil (Vol. D) 

Indicators, Sound Level - Soo Meters, Audio Level (Vol. OJ 

Indicators, Speed-3500 
Contfol Technology Co., Inc., Long Island City, NY 11101, 718-361·2133 

Disc Instruments, Honeywell, Costa 1\I!esa, CA 92626, 714-433.(l343 
Do2247 

.................... , ............ , .......................... 9·1949-1950 
Dixson,lnc., Grand Junction, CO 61503, 303-242-8863 (ex1223)... Do1381,l383 
Servo-Tek Products Co., Hawthorne, NJ 07506, 201-427-3100 •••••••••• 13-1302 

§ Action Instruments, San Diego, CA 92123 .... . .. .. .. .. .. . .. . .. . .. . .. .. .. 619-279-5726 
tAEMCCorpo,ation, BasIon, MA02111 ................... 617-451-0227;Boo-343-1391 

Airpax CO., SIlf'.sor Div, A Division of North American Philips Corp., Cheshire, CT 06410 
............................................. , . .. . .. . .. . . . . .. . . . .. .. . .. 203-272-0301 

t Ametek, Inc, Mansfield & Green DiY, Largo, FL 34843 ................•. 813-536-7631 
§Analogic Corp, Peabody, MA 01961 .................................... 508-9n-3000 
t Alec, Inc., Houston, TX 77055........................................... 713-468-7971 

Beede Electrical Instrument Co., Inc., Penacook, NH 03303 .. . . . . . . . . . . . . 603-753-8362 
Bently Nevada Corp., Minclsn, NV 89423 ................. 800-227-5514;702-782-3611 

§ Biddle Instruments, Blue Ball, PA 19422 ................................ 215-646-9200 
§Bindicator, Port Huron, MI48061-0009 .................................. 313-987-2700 
§ Chassell Corp., Newtown, PA 18940 .................................... 215-968-0660 

Controlex, Inc., New Boslon, NH 03070 ................................. 603-487-5512 
Crompton Inslruments, Inc., Glendale Heights, IL 60139 ..•.....•.....•.. 312-351-9868 
Crompton Inslrs, Hawker Siddley, Elk Grove Village, IL 6llOO7 .......•.. 312-593-1107 

§G-Tek Inc., Wakefield, MA 01660 ........................................ 617"246-1720 
DigHec, Marion, OH 43302 .............................................. 614-397-3444 

§ Dynapar, Gurnee, IL 60031 ............................................. 312-662-2666 
Eldec Corp, Monitor & Control Div, Lynnwood, WA 98046-0100 ......•. 206-743-1313 

t Electric Tachometer, Philadelphia, PA 19142 .......... : .............. ,.. 215-128-7723 
Eslerline Angus Instrument Corp, Indianapolis, IN 46224 ............. ,.. 317-244-7611 

t Evershed & Vignoles, Ltd., MeQgitt Holdings P. L C, Chiswick, London, ENGLAND W4 
5HJ .................................................................... 01-994-3670 

t Faria, Thomas G., Corp, Uncasville, CT 06382.0983 •.........•........• 21J3..848-9271 
Harrel, Inc., E. Norwalk, CT 06855 .. .. .. .. . .. .. . .. . .. . .. . .. . .. .. .. . .. .... 203-866-2573 

t Howell Instruments, Fl Worth, TX 76107 ........................ , ....... 817-336-7411 
§ IVO Induslries, Inc, Eatontown, NJ 07724 ................ 201-542-5151 ;800-932-0489 

Jewell Electrical Instruments, MancMsler, NH 03108-4038 •.....•...... 603-669-6400 
§Jumo Process Contro~ Inc., Bergantield, NJ 07621 ...................... 201-501-(1060 

Mag-COn, St Pau~ MN 55113 .....•. '" . . . .. . ...... .. .. . . . . ... .. . .. . . ... 612-633-8820 
Matrix Inslrumant CO., Houston, TX 77043 .............................. 713-461-2131 

§t NES, Inc. (Nationwide Electronic Systems), Carpentersville, IL 60110 .. .. 312-426-5900 
PPM,lnc., Cleveland, DH 44139 ........................................ 216-349-2300 

§ Ragen Data Systems, Inc., Central Islip, NY 11722 .......•.............. 516-234-3800 
Richard-Lee Co., Cranlord, NJ 07016 ................................... 201-278-0710 
SG8-THOMSON Microelectronics, Phoenix, /IOZ. 85022 ••........ , .•. . .•. 602-867-6100 

t Stemco Inslrumants, Con Induslries, Longview, TX 75607 ....•........•. 214-843-3236 
§ Sunshine Scientific Insl,umants, Philadelphia, PA 19115 ..........•...•. 215-873-5600 
tTeledyne Gurley, Troy, NY 12181 ....................................... 518-272-6300 
§ Torq Corp., Bedford, OH 44146 .•......................•..•...•.•..•...• 216-232-4100 
§Westberg Manufacturing Inc. (WESTACH), Sonoma, CA 95476 ......... 707--938-2121 

Westronics Inc. of Texes, Ft Worth, TX 76161 .........•...............• 817-625-2311 

Indicators, Temperature - See Meters, Temperature (VoL D) 

Indicators, Temperature (Not Meter Type)-5300 
Frequency and Time Systems,lnc., DATUM,INC., Beverly, MA 01915, 

508-927-8220 .................................................... Do1271 
Omega Engineering, Stamford, CT 06907, 800-826-6342 •••••••••• Dol0.15,l331 

§ Action Instruments, San Diego, CA 92123 .. .. . .. . . .. . . . .. . . .. .. .. .. . . . .. 619-279-5726 
§Acurex Corp./Autodata Div, Mountain View, CA 94039 ................. 415-967-9100 

Advanced Techn. Research Labs., Alexandria, VA 22312 ....•.....•..... 703-75()'2920 
Analogic Corp, Peabody, MA 01961 ..••...•.......•..••....•.....•..•.. 508-977-3000 

§-Product sold through dis~ributors t-Product meets MIL specs EEM 1989 



§t Anrilsu Meter Co. of America, Franklin lakes, nJ 07417 ..............•.. 201-648-0033 
t Atec, Inc., Houston, TX 77055 ............•.........................•.... 713-466-7971 
§ Athena Controls, Inc., Plymouth Meeting, PA 19462 ..................... 215-826-2490 

§t Bailey Controls Co, Div. of Babcox & Wilcox, Wickliffe, OH 44092 . . . . . .. 216-585-8500 
8arber-COlman Co, Indllnstrs. Div, Rockford, IL 61125-7040 ........... 815-877-0241 
Biddle Instruments, Blue Bell, PA 19422 ................................ 21 ~646-92oo 

§ Capintec Instruments, Ramsey, nJ 07446 .........•..................... 201-825-9500 
C.G.lnstruments, Dayton, OH 45459 .................................... 513-434-7643 

§ Chassell Corp., Newtown, PA 18940 .................................... 215-966-0660 
Daytronic Corp., Hawker Siddeley, Miamisburg, OH 45342 .............. 513-866-3300 

§ Eagle Signal Controls:A Mark IV Iods. Co, Austin, TX 78753 ............ 512-837-8300 
§ EDL, Inc., Hauppauge, NY 11788 ...................... 516-435-2808; 1-800-DIAL EDL 

Eidec Corp, Mon~or & Control Div, Lynnwood, WA 98046-0100 ........ 206-743-1313 
§ Everest Interscience, Inc, Fullerton, CA 92834-3640 ..........•......... 714-992-4461 
§Extech Instruments Corp, Waltham, MA02154 ......................... 617-890-7440 
§ FENWAL INC, Ashland MA 01721 ..................................... 506-881-2000 

§t Fenwal Electronics/ APD, Kidde, Inc, MiHord, MA 01757 .. . .. .. . .. .. . .. .• 506-476-6000 
Fuji Electric Corp. 01 America, Los Angeles, CA 90017 .................. 213-622-4490 

§tGordon Co.:Watlow, Richmond, IL 60071 ............................... 815-676-2211 
Gould Ine.,.Recording Systems Division, Cleveland OH 44114 .......... 216-361-3315 

t Harrel, Inc., E Norwalk, CT 06855 ....................................... 203-866-2573 
t Howell Instruments, Ft Worth, TX 76107 ................................ 817-336-7411 
§IR Scientific, Carlisle, MA 01741 ........................................ 506-667-7110 
§Jumo Process Controllne., Bergenfield, nJ 07621 ...................... 201-501-0060 

Keystone Carbon, Thermistor Div, St Marys, PA 15857 ................. 814-781-1591 
tLake Shore Cryotronics, Inc, Westerville, OH 43061 .................... 614-891-2243 

Leeds & Northrup, General Signal fiorth Wales, PA 19454 .. . . . . . . . .. ... 215-699-2000 
§Love Controls Corp, Wheeling, IL 60090 ................................ 312-541-3232 

3M Fiber Optic Products, Inc, W. Haven, CT 06516 ..................... 203-934-7961 
Metrix Instrument Co, Houston, TX 77043 .............................. 713-461-2131 

§ National Controls Corp, W. Chicago, IL 80185 .......................... 312-231-5900 
§Pacific Transducer Corp., Los Angeles, CA 90064 ....................... 213-476-1134 

PPM, Ine., Cleveland OH 44139 ............................... : ........ 216-349-2300 
Prince Instruments, Inc., Southampton, PA 18966 
Richards, Arklay S, Co., Ine., Newton Highlands, MA 02161-1793 ........ 617-527-4385 

t Rustrak Instruments, Mark IV Company, E Greenwich, RI 02818 ......... 401-884-6800; 
. 800-332-3202 

§Solder Absorbing Technology (SAT), A Spirig Co, Springfield, MA 01108 

§ Sunshine Scientific Instruments, Philadelphia, PA 19115 .............. .. 
§ Tempil Div, Big Three Inds., S. Plainfield, NJ 07080 .............•....... 
t Transicoillnc., Penn Airborne Products, Southampton, PA 18966 ....... . 
§ Un~ed Electric Controls, Watertown, MA 02172 ........................ . 
§ West Instrument A Mark IV Company, Schiller Park, IL 60176 .......... . 

Indicators, Tilt-2200 - See Vol. D 

800-626-8862 
215-673-5600 
201-757-8300 
215-355-3400 
617-926-1000 
312-676-6400 

Indicators, VSWR - See Meters, Standing Wave Ratio (Vol. D) 

Indicators (MIL), Fault Locating-2440 
t Airpax Co., Cheshire Div., Cheshire, CT 06410, 203-271-6000 •••••••.••• [)O1137 

Dio-Rey, Div. 01 Info-Lite, Fairview, NJ 07022, 201-941-4455 •••••••••••• Bol073 
AC Corp., Rockville, MD 20852,301-881-8124;800-638-6594 .•••••.•.••• Bo1367 

t Minelco Inc. - A Talley Ind., Thomaston, CT 06787-()459, 203-283-8261 •• Bo1175 
Qualitec Technologies, Inc., Palo Alto, CA 94303-1706, 408-984-1763 ••• [)O1336 
Biddle Instruments, Blue Bell, PA 19422 ................................ 215-646-9200 
Caprtol Swrtch Inc., Danbury, CT 06810 ................................. 203-744-3300 

§ Current Ring Co. Inc, Ballwin, MO 63011 ............................... 800-325-8653 
Ledtronics, Inc., Torrance, CA 90505 .................................... 213-549-9995 

t Systems Research Laborotories, Arvin/Caispan, Dayton, OH 45440 . . . .. 513-426-6000 
§t VCH Incorporated, Chicago Miniature, Buffalo Grove, IL 60089 .. .. . . . . .. 312·459-3400 

Inductance Comparators - See Bridges, Inductance (Vol. D) 

Inductance Standards - See Standards, Inductance (Vol. D) 

Induction Potentiometers - See Resolvers, Synchro (Vol. D) 

Inductors - See Coils (Vol. A) 

Inductors (MIL) - See Coils (MIL) (Vol. B) 

Inductors, Surface Mount-1800 - See Vol. A 

Infrared Emitter Detectors - See Emitters/Detectors, Infrared (Vol. B) 

Infrared (IR) Equipment (MIL)-2440 
§American laser Syslems, Ine., Goleta, CA 93117 ........................ 805-967-0423 

Burleigh Instruments, Fishers, NY 14453 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 716-924-9355 
§ Capintec Instruments, Ramsey, nJ 07446 .. .. . .. .. .. .. .. .. .. . .. .. .. .. .. . 201-825-9500 

§tCesso-Solar, Pomona, NY 10970 ....................................... 914-354-2500 
tCincinnati Elctms., Cincinnati, OH 45241 ................................ 513-733-6100 

§tCodenoll Technology Corp, Yonkers, NY 10701 ........................ 914-965-8300 
t Diversified Optical Products, Inc., DiversHied Optical Corp, Salem, NH 03079 

. . .. .. . .. . . .. . . . . . . . . .. . . . .. . . . . .. .. . .. .. . .. . . . . . . . . . .. . .. .. . . .. . . .. . .. 603-896-1880 
§EDL, Inc., Hauppauge, NY 11788 ...................... 516-435-2808;1-8QO-DIAL EDL 

EG&G Gamma Scientific, Diy. of EG&G Ine., San Diego, CA 92123 ...... 619-279-8034 
ElectroPhysics Corp., Nutley, nJ 07110 ................................. 201-667-2262 
ELVO:Division 01 Zumbach Electronics Corporation, Mt Kisco, NY 10549 

....................................................................... 914-241-1008 
§Everest Interscienca, Inc., Fullerton, CA 92834-3640 .................... 714-992-4461 
tGlenro, Inc., Paterson, nJ 07501 ......................... 201-279-5900;800-922-0106 
tHoneywelllnc, Aerospace & Defense Grp., Minneapolis, MN 55408 ..... 612-870-5166 
t IR Scientific, Carlisle, MA 01741 ........................................ 506-667-7110 

§tMikron Instr, Wyckoff, nJ 07481 ........................................ 201-891-7330 
tPhoto Research:Kollmorgen, Chatsworth, CA 91313-2192 .............. 816-341-5151 
tRedlometrics, Inc., Huntsville, AL 35803 ................................. 205-881-1272 

Instrumentation, Fiber Optic-2475 
tScientific Technologies, Optical Sensor Div.lnc., Hayward, CA 94544 ... 415-471-9717 
§8. F. Products Corporation, Southport, CT 06490 ........................ 203-929-6180 

§t UTI Instruments Co., Mil~es, CA 95035-2008 .......•..•............... 406-945-1955 
§t Xedar Corp. Boulder, CO 80301 ...........•............................ 303-443-6441 

Infrared Soldering - See Soldering Equipment, Infrared (Vol. D) 

Inks for Thick Film Microcircuits-1700 - See Vol. C 

Input/Output Equipment, Voice-2000 - See Vol. D 

Input/Output Switching Modules - See Modules, Control & Switching 
(Vol. D) 

Inserters, DIP & IC - See Extractors, DIP & IC (Vol. C) 

Insertion Loss Measurement Systems-2900 - See Vol. D 

Inserts - See Bushings, etc. (Vol. C) 

Inspection Systems, Visual, Surface Mount-4100 - See Vol. D 

Installation EqUipment, Fiber Optic-2475 
Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430, 201-529~757 

• • • .. • • • • • • • .. .. • • • ... .. .. .. .. • .. • .. .. .. • . .. .. .. • .. .. • • • .. •• Bo1218-1219 
Dubbeldee Harris Diamond Corp.:D. Drukker & Zn. N. V, Mt Arlington, NJ 07856 

............•....................•......•.........•.....••....•........ 201-770-1420 
§EXFO EO. Engineering, Quebec C~, Quebec, CANADA GIN 3Y2 ...... 418-683-0211 
t Foundation Instruments Inc., Nepean, ON, CANADA K2E 7J6 ........... 613-226-4000 

GTE SUPPLY, GTE Communications Systems, SaIl lake C~, UT 84116 
.. .. . .. . . . . . . . . . . .. . . .. . .. .. .. . . .. .. . .. .. . .. . .. .. . . . .. . .. . . .. . .. . . .. . .. 8Q0-433-4837 

t INTELCO, Acton, MA 01720 .........••................................. 506-264-4485 
NEC Electronics, Ine., Mountain View, CA 94039 ........................ 415-960-8000 

§ Paledin Corp., Newbury Park, CA 91320 ................................ 805-499-0318 

Instrumentation, Fiber Optic-2475 
Dymec Silicon Transistor Corp., Winchester, MA 01890,617-729-7870 

• .. . • • .. . • .. •• • • .. .. .. .. • • .. • .. .. .. . .. • .. .. • .. .. .. • .. • • .. • •• Bol206-1207 
t Ross Engineering Corp., Campbell, CA 95008, 408-377-4621 •••••••.••• 801615 

Biddle Instruments, Blue Beil, PA 19422 ................................ 215-646-9200 
§EXFO E.O. Engineering, Quebec City, Quebec, CANADA GIN 3Y2 ...... 418-683-0211 
t Fibronics International Inc., Communications Way, Hyannis, MA 02601-1892 

· . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . .. • . . . . .. 506-776-0700 
tGalileo Electro-Optics Corp, Sturbridge, MA 01566 ..................... 506-347-9191 

GTE SUPPLY, GTE Communications Systems, SaIl lake C~, UT 84116 
· . . . .. . . . . . . . . . . . . .. .. . . .. . . . .. . .. .. . . .. . . . . . .. .. . . .. . .. .. . . . . . . . .. .. .. 800-433-4837 

Hewlett-Packard Co, Cupertino, CA 95014 .............................. 800-752-0900 
t INTELCO, Acton, MA 01720 ..........................................•. 506-264-4485 

LeCroy Corp., Chestnut Ridge, NY 10977 ............................... 914-425-2000 
3M Fiber OptiC Products, Inc, W. Haven. CT 06516 ........... 203-934-7961 
R.shlander Assocs., Beverly, MA 01915 ................................. 617-922-5961 

§SC Technology, Inc, Liverrrore, CA 94550 .............................. 415-373-9230 
Tektronix, Inc, Beaverton, OR 97077 .................................... 800-835-9433 
U.S. Instr. Rentals, San Mateo, CA 94403 ............................... 800-824-2873 
Volpi-MFG·USA, Auburn, NY 13021 .................................. ,. 315-255-1737 
Welch Allyn, Ine.,lndustriai Products Division, Skaneateles Falls, NY 13153-0187 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .. 315-685-8945 

Instrument Design Services (Industrial) - See Services, Instrument 
Design (Industrial) (Vol. D) 

Instrument Parts, Precision - See Bearings (Vol. C), Gears & Gear 
Mechanisms (Precision) (Vol. C) 

Instruments, Test & Measuring,.Cryogenic-2900 - See Vol. D 

Instruments, Test & Measuring, GPIB (IEEE 488) Compatible-2900 -
See Vol. D 

Instruments, Test & Measuring, Personal Computer-2900 - See 
Vo/.D 

Insulation Materials-3100 - See Vol. C 

Insulation Parts, Fabricated-3100 - See Vol. C 

Insulators, Antenna-3100 - See Vol. C 

Insulators, Bushing (Metallized) - See Bushings, etc. (Vol. C) 

Insulators, Clip, Test & Battery-3100 - See Vol. C 

Insulators, Heat Sinks-3100 - See Vol. C 

Insulators, Mica-3100 - See Vol. C 

Integrated Circuit Handlers - See Handlers, Integrated Circuit 
(AutomatiC) (Vol. D) 

Integrated Circuit Interconnect Systems-3200 - See Vol. C 

Integrated Circuit Design Aids-4200 - See Vol. C 

Integrated Circuits, Bipolar, Digital, Surface Mount-3130 - See 
Vol. A 

Integrated Circuits, Bipolar, Linear, Surface Mount-3130 - See 
Vol. A 

EEM 1989 §-Product sold through distributors t-Product meets MIL specs 



Integrated Circuits, Bipolar, Memories, Surface Mount-313O __ See 
Vol. A 

Integrated Circuits, Custom/Semicustom, Surface Mount-313O -
See Vol. A 

Integrated Circuits, Custom/Semicustom-313O - See Vol. A 

Integrated Circuits, Data Aquisitlon System-313O - See Vol. A 

Integrated Circuits, Dlgital-313O - See Vol. A 

Integrated Circuits, Digital, Surface Mount-313O - See Vol. A 

Integrated Circuits, Gate Array, Surface Mount-313O - See Vol. A 

Integrated Circuits, Interface-313O - See Vol. A 

Integrated Circuits, Interface, Surface Mount-313O - See Vol. A 

Integrated Circuits, Unear-313O - See Vol. A 

Integrated Circuits, Unear, Surface Mount-313O - See Vol. A 

Integrated Circuits, Logic, Surface Mount-313O - See Vol. A 

Integrated Circuits, LogiC, programmable-313O- See Vol. A 

Integrated Circuits, Memory-313O - See Vol. A 

Integrated Circuits, Microprocessor-313O - See Vol. A 

Integrated Circuits, Microprocessor, Surface Mount-313O - See 
Vol. A 

Integrated Circuits, MOS, Digital, Surface Mount-313O - See Vol. A 

Integrated Circuits, MOS, Linear, Surface Mount-313O - See Vol. A 

Integrated Circuits, MOS, Memory, Surface Mount-313O - See 
Vol. A 

Integrated Circuits, Silicon Monolithic, Unpackaged Chips-3130-
See Vol. A 

Integrated Circuits, Standard Cells-313O -- See Vol. A 

Integrators, Electronic-2325 - See Vol. 0 

Integrators, Mechanical & Electromechanical-2200 - See Vol. 0 

Intensifiers,lmage-2450 
A E G Corporation, Somerville, NJ 08876-1269 .••.•...•................ 201·231-8300 

t Colorado Video, Inc., Boulder, co 80306 .•.. . . . . . . . . . . • . . .• . . . . . . . . . . . . • 303-530-9580 
§ Data Translation, Inc., Marlboro, MA 01752 • . • . . . . . . . . . . . . . . . . • . . . . . . . . . . 508-481-3700 
tEEV Inc., Elmsford, NY 10523 •.........•.•.......•....••............••.• 914-592-6050 

ElectroPhysics Corp., Nutley, NJ 07110 ..................••........••.•. 2OHl67-2262 
General Electric Solid State Div. G.E Corporation, Somerville, NJ 06676 

Hamamatsu Photonics K.K., Hamamatsu City, Shizuoka Pre!, JAPAN ..•• 
lmaging.& Sensing Technology eow.. Horseheads, NY 14845 •.....•..• 
Interelectronics Corp., Congers, NY 10920 .••.......•.••.•.........••... 

t Utton Electron Devices, San Carlos, CA 94070 ..•..•.............•....• 
§ Siemens Components, Inc., Special Products Div. Iselin, NJ 09830 , ..... 

§t Varo Electron Devices:An lmo lnels. Co., Garland, TX 75046 ..•.......... 

Intercom Systems -- See Switching Systems, Audio (VoL 0) 

Interconnection Systems-3200 - See Vol. C 

Interfaces, Computer/Peripheral-2000 - See Vol. 0 

Interfaces, Telex/Computer-1900 - See Vol. 0 

Interrupters, Ground Fault-4300 

201-685-6530 
0534-52-2141 
607-796-3372 
914-El.8-8ooo 
415-591-6411 
201-321-3400 
214-467-4129 

K-Tronles, K. T. EJctms. Inc., Sunnyvale, CA 94086, 1-600-888-ELCO ••• 8-1375 
Marway Prods. Inc., Santa Ana, CA 92703, 714-973-1800. • • • • • • • • • • • • • •• 002214 
Panna Power EJctms., Chicago, IL 60648, 312-647-&414 •••••••.••••••• C-1620 

§ Ericson Manufacturing Co., Willoughby, OH 44094 ...................... 216-951-8000 
t Square 0 Co. Palatine, IL 60067 •...•.....•.•....•.....•..•..•.......... 312-397-2600 
§Syracuse Electronics, Pass & Seymour, Inc., Syracuse, NY 13221 .•....• 315-468-6211 

Interrupters, Optoelectronic-3700 
§ Clairex ElectroniCS, Clalrex Corporation, Mt. Vemon, NY 10550, 914-664-6602 

.' •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 8'1320 
NEC Electronics, Inc., Mountain View, CA 94039, 415-960-6000 

• • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • •• • • • • • • • • • • • • • • • • • 801325-1326,1332 
§ Sharp Electronics Corp., Mlcroelectronles DiY., Mahwah, NJ 07430, 201·529-8757 

• •• ; • • • • • • • • • • • • • • • • • • • • • • • • •• • • • •• • • • •• • • • • • • • •• • • • • • • • • • •• 8'1340-1343 
t Computer Optical Products, Inc., Sub. of Hathaway Corp. Chelswor1h, CA 91311-6910 

· . . • . . . • . . • . . . . . . . . • . . • . • . • . . • . . . . . .. . . • . .. • . . . • • • . • . .. • . . • • • . . . . . . . . .• 818-882-D424 
§ General Electric Solid State Div. G.E. Corporation, Somerville, NJ 06676 

§t Optek Technology Inc. McKinney. TX 75069 •....•..•..•............•..• 
Siemens Components, Inc., Special Products Div. !seDn, NJ 08830 •.•..• 

t Silicon Sensors, Dodgeville, WI 53533 ................................. . 
Texas Instruments, DaIaIlmage Sensing (Opto), Dallas, TX 75265 ..... . 

201-685-6530 
214-542-9461 
201-321-3400 
608-935-2707 
214-985-6611 

Interrupters, Photo-3700 
NEC ElectroniCS, Inc., Mountain View, CA 94039, 41W60-6000 

•••••••••••••••••••••••••••••••••••••••••••••••••• 8 0 1325-1326,1330-1332 
§ Sharp Electronics Corp.,' Microelectronics DiY., Mahwah, NJ 07430, 201-529-8757 

••••••••••••••••••••••••••••••••••••• ; , • • • • • • • • • •• • • • • • . • • •• 801340·1343 
t Atlantic Solar Products, BaRimore, MD 21237 •.....•. ~", 301-696-2500;600-237-6527 
t Computer Optical Products, Inc., Sub. 01 Hathaway Corp.,.chatsworth, CA 91311-6910 

. . . • . . • . . . . . . . . •. . . . . . . . . • . . •• . . . . . • . . . . . . . . •. . . • . • . . . . . . . . . • • . • . . •• . . . 818-682-D424 
t Silicon Sensors, Dodgeville, WI 53533 ........ :......................... 608-935-2707 

Interrupters, Power-4300 
Potter & 8rumfleld, A Siemens Co., Princeton, IN 47671-0001, 812-386-1000 

................................................................. 8 0 1406 
Schurter, Inc., Petaluma, CA 94952, 707-778-6311 ••••••••••••••••••••• 8'1408 

§Electronic Specialisls, Naticl<, MA 01760 ................. 617-655-1532;800-225-4876 
t LSI Jennings, San Jose, CA 95122-2696 . . .. . .. . . • . .. .. .. . .. .. .. . .. .. ... 408-292-4025 

Marway Prods. Inc., Santa Ana, CA 92703 . .. . .. . .. . .. . .. . . .. .. .. . .. ... .. 714-973-1600 
Mechanical Products Inc. Jackson, MI49204 ................ '.......... 517-782-0391 

t Ross Engineering Corp. Campbell, CA 95008 .•. .. . .•.••.••.. ... .•. .•... 408-377-4821 
Schaffner EMC, Inc., Instr. Div. Union, NJ 07083 ......... 201-851-D644;800-367-5566 

Interrupters, Vacuum-4300 
t Ross Engineering Corp., campbell, CA 95008, 408-377-4621 ••••••••••• 8'1615 
tLSI Jennings. San Jose, CA 95122-2596 ................................ 408-292-4025 

Intervalometers - See Timers (Vol. 0) 

Inverters, DC to AC -- See Power Supplies, AC Output (Vol. 0) 

Inverters (MIL), DC to AC-2440 
Ayionic Instruments, AYenel, NJ 07001, 201-388-3500 •••••••••••••.••• 002172 

lon, implanter, medium current-4100 - See Vol. 0 

Isolators, Antenna-1900 - See Vol. 0 

Isolators, Ferrite-3450 - See Vol_ A 

Isolators, High Voltage-4050 - See Vol. 0 

Isolators, Line-4050 - See Vol. 0 

Isolators, Microwave (All Types)-3450 - See Vol. A 

Isolators, Multi-channel-1900 - See Vol. 0 

Isolators, Optoelectronic-3700 
§ A E G Corporation, Telefunken Samiconductors Div., Somerville, NJ 08876-1269, 

201-231-8300 .................................................... 8'1127 
§ Amperex Electronic Company, A Diy. of North Americsn Philips Corporation, 

Slatersville, RI 02876, 401-762-3800 •••••••••••••••••••••••••••••••• 8'1317 
§ Clairex ElectroniCS, Clairex Corporation, Mt. Vernon, NY 10550, 914-664-6602 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 8·1320 
§ EG & G Vactec, St. Louis, MO 63132, 314-423-4900 • • • • • • • • • • • • • • • • • • •• 8·1321 

Grayhillinc., La Grange,IL60525, 708-354-1040 ...................... 8'1511 
§ Marktech Intarnational Corp., Menands, NY 12204, 518-436-5865 • •• 8'1172-1173 

Marway Prods. Inc., Santa Ana, CA 92703, 714-973-1800 ••••••••••••••• 002214 
§ NEC Electronics, Inc., Mountain View, CA 94039, 415-960-6000 • • •• 8'1326-1329 

PhlUpa ECG, American Phllipa Co., Waltham, MA 02254, 617-890-6107 •• A'2197 
§ Sharp Electronics Corp., Microelectronics DiY., Mahwah, NJ 07430, 201-529-8757 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 8'1335 
Aborn Electronics Inc., San Jose, CA 95131 ............................. 408-436-5444 

§A E G Corporation. Somerville, NJ 08876-1269 ..........•............•. 201-231-8300 
§ APEC Fiber Optics Corp., College Station, TX 77940 ..................•. 409-693-5397 

AT&T Microelectronics, Allentown, PA 18103 ............•..•.. 1-600-372-2447;ln Can: 
1-600-553-2448 

t Atlantic Solar Pioducts, Baltimore, MD 21237 ............ 301-686-2500;600-237-6527 
tDionics, Westbury, NY 11590 ........................................... 516-997-7474 
§ FDK America, Inc., Fuji Electrochemical Co. Ltd., Cerritos, CA 90701 .... 213-404-1770 
§ General Electric Solid State Div. G.E Corporation, Somerville, NJ 06676 ' 

... . .. .. .. . .. . .• . . . . .. .. .• . .. . .•.•• . .. ..•.. .. .•.. .. .••..• . .•. . .. .. ..... 201-685-6530 
Hamamatsu Photonics KK., Harnamatsu City, Shizuoka Prel, JAPAN.... 0534-52-2141 

§ Hewlett-Packard Co. Cupertino, CA 95014 .....•...•.•............•..... 600-752-0900 
§ Lumex Opto/Comps., Inc., Palatine, IL 60067 ......•...........•..•..... 312-359-2790 

§t MERET, Inc., Santa Monica, CA 90404-4998 .. .......................... 213-826-7496 
§t Motorola Semiconductor Piods. Sector, Phoenix, AZ. 85018-6606 ..••... 602-244-6900 

§ NTE Electronics, Inc. Bloomfield, NJ 07003 ............................. 201-748-5069 
§Optek Technology Inc., McKinney, TX 75069 ............................ 214-542-9461 
§ Optics for Research, Inc., Caidwel~ NJ 07006 ........................... 201-226-4480 

Opto 22, Huntington Bch; CA 92649 .........•.•........................ 714-891-5861 
§t Qualily Technologies, Palo Alto, CA 93404 .. .. .. . . .. . .. . . . . . . . .. . .. .. ... 415-493-0400 
§t Raytheon Co., Quincy, MA 02169 ....................................... 617-479-5300 

Rehlander Assocs., Beverly, MA 01915 ................................. 617-922-5961 
t Shokai Far Eas~ LId., Hartsdale, NY 10530 ............................. 914-881-0700 
§ Siemens Components, Inc., Optoelectronics Division, Cupertino, CA 95014 

....................................................................... 408-257-7910 
Siemens Components, Inc., Special Products Div.IseHn, NJ 09830 •..... 201-321-3400 

t Silicon Sensors, Dodgeville, WI 53533 ........................ ,......... 606-935-2707 
tSilonex Inc., Plattsburgh, NY 12901 ..................................... 518-581-3160 

SSAC Incorporated, Baldwinsville, NY 13027 ........................... 315-838-1300 
§t Teledyne Solid State, A Div. of Teledyne Relays, Hawthorne, CA 90250 

.........•..•.....•............•.....•............•..............•...•. 213-777-0077 
§t Texas Instrs., Inc., Dalles, TX 75360 . .. . . .. .. .. .•.. .. ..•.. . .... 600-232-3200 (ext 700) 

§Texas Instruments, Data/Image Sensing (Opto), Dallas, TX 75265 ...... 214-995-6611 

Isolators, Signal (I, V,)-1900 - See Vol. 0 

Isolators, Source - See Isolators, Line (Vol. 0) 

§-Product sold through distributors t-Product meets MIL specs EEM1989 



Isolator Systems, Multiplexed-1900 - See Vol. D 

Jack Adapters (All Types)-2100 - See Vol. C 

Jack Covers-2100 - See Vol. C 

Jack Panel Assemblies & Access. - See Panels, Jack (Vol. C) 

Jacks (All Types)-2100 - See Vol. C 

Jacks, Modular Telephones-2100 - See Vol. C 

Jacks (MIL)-2440 
AMP, Harrisburg, PA 17105, 717·564'{)100 .••...••...•.•..•.•••.••...• C-1157 

t Andon Elctrns. Corp., Uncoln, RI 02865, 401·333'{)388 ..•••••.••.. •.••• C'1269 
§ Concord Electronics Corporation, New York, NY 10012, 1-212·777-6571 ••••.• 

C-1313 
t Daburn Electronics & Cable Corp., Northvale, NJ 07647, 201-768-5400 •• C-1848 

Jolo Industries, Inc., Garden Grove, CA 92643,714·554-6840........... C-1395 
§ Switchcraft, Inc., A Raytheon Company, Chicago, IL 60630, 312-792-2700 

........................................................... " C-1535-1536 
Texas Instruments, Connector System, Attleboro, MA 02703, 

508-699-5269;508-699-3450 ....................................... C-1543 
U.S. Terminals, CinCinnati, OH 45243, 513-561-8145 .••.•.•......•..•.. C-1557 

t Accurate Electronics, Elyria, OH 44036 .. 216-366-6330 
t ADC Telecommunications, Inc., Minneapolis, MN 55435 . . . . . .. 612-835-6800 

Autoswage Products, Shenon. CT 06484 203-929-1401 
t DSA, Inc.(Dai-lchi Shoji 01 America). Div. of Leader Instruments, New York, NY 10011 

................ f... .. ... 212-691-9050 
§t MI A-GOM Omni Spectra, Inc. Merrimack, NH 03054 . . . . . . . . . . . . . . . . .. 603-424-4111 

tShogyo International Corp, Great Neck, NY 11021 ...................... 516-466-0911 
tTrompler Electronics. Inc., Sterling Holding, Westlake Village, CA 91359-5069 

................ .............. 818-707-2020 

Jammers (MIL)-2440 
t American Electronic Laboralories, Inc. Lansdale, PA 19446 ..... 
t Cincinnati Elctrns.. Cincinnati, OH 45241 .. ' 
t lilian Electron Devices, San Carlos, CA 94070 ..... 
t Lockheed Electronics Co. Inc .• lockheed C'Alrporalion, Plainfield, NJ 07061 

215-822-2929 
513-733-6100 
415-591-8411 

201-757-1600 
tSignatron, A Unrt 01 Sundstrand C.arp. Lexington, MA 02173 ............ 617-861-1500 
tWatkins-Johnson Co., Palo Alto, CA 94304 ............................. 415-493-4141 

Jamming Systems (MIL)-2440 
t American Electronic LalJoratories, Inc. Lansdale, PA 19446 ............. 215-822-2929 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, San Jose, CA 95119-1371 
. . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. 408-629-1100 

t E-Systems, Greenville Div., Greenville, TX 75401 ....................... 214-455-3450 
tSignatron, A Unit of Sundstrand Corp. LeXington, MA 02173 ..... 617-861-1500 
t Tracor Flight Systems, Inc. Tracor, Inc., A Westmarl< Co. Santa Ana, CA 92705 

............. .............. ............ 714-662-0333 
tWatkins-Johnson Co. Palo Mo, CA 94304 ...................... .. 415-493-4141 

Jigs And Fixtures, Chassis 8. Circuit Board-4100 - See Vol. D 

Joint Compounds, Semiconductor - See Coatings, Compounds, 
Lubricants, etc., Heat Conductive (Vol. C) 

JOints, Rotary, Fiber Optic-2475 
Adams R~e Products, Inc. Glendale, CA 9'1204 ....... .. ............. 818-241-5121 

tUlia" Poly-Scientific, Div: of Utlon Industries, Blacksbur!l VA 24060-3100 
.. .. .. .. .. . .. .. . . .. .. .. .. . . .. .. . .. .. ... 703-953-4751 

§3M Fiber Optic Products, Inc. W. Haven, CT 06516 .... 203-934-7961 
Sumitronics, Inc_ Sumitomo Corporation, Sunnyvale, CA 94086 ........ 408-737-7683 

Joints, Rotary, Microwave-3450 - See Vot A 

Joysticks - See Controls, Computer Input (Vol. Dj 

Joysticks, Indllctive-2200 - See VO/_ D 

Joysticks, Potentiometer-2200 - See Vol. D 

Joystick, Toggle Switch-2211O - See Vol. D 

Jumpers, Bonding-2100 - See 110/_ C 

Jumpers, Circuit Board-2100 - See Vol. C 

Jumpers, Wire, Terminateci - See Cords, Patch (Vol. C) 

Junctions, Hybrid, Microw8ve-3450 - See Vol. A 

Keyboard Legends and Symbols-5150 
Digitran Division, Xcel Corporation, Pasadena,. CA 91107, 818-791-5600 .••••. 

9'1860 
Flex-Key Corp., Sub. of IIstronics Corp., Gloucester, MA 01930,508-281-2040 

............................................................... ., B'1863 
Grayhiillnc., La Grange, IL 60525, 708-354-1040 •••.••.•••.•••••• a'1S64-1865 
Inlerswitch, Wm. J. Purdy Co., Burlingame, CII 94010, 415-347-8217 ••.• a'1867 
Jayeo Plastics 01 California, Inc., Orange, CA 92565,714-974·1701 •••.•••••• 

a-1868·1869 
Lucas Dur.lith Corporation, Millville, NJ 08332, 609-825-6900 ••••••.••• 9 0 1873 

§ Mechanical Enterprises, Herndon, VA 22070, 703-435-9496 ••••••• 9 0 1801,1877 
MOLEX, Inc., Usia, IL 60532, 312-969-4550 ••••••••.•••••• ,........... 9-1815 

t Orbit Instrument of Cal., Cypress, CA 90630, 714-527-0561 • • • . • • . • • • • • • 9-1881 
Preh Electronic Industries, Inc., Lake Zurich, IL 60047-2578, 312-438-4000 

........ " ........... , ........................................... 9-1882 
t Risk, George, IOOs., Kimball, IIIE 69145, 308-235-4645 •.••••••••.••••.• 9-1883 

Veetronix, Inc., Lexington, NE 68850, 308-324-4600 ••••••••.•.•••••• ,. 9-1853 
Advanced Input Devices, Coeur d'AIene, 10 83814 ...................... 208-765-8000 

§ Alps Electric (USA), Inc. San Jose, CA 95134 ........................... 408-432-8000 
Arkay Engravers, Inc., Ronkonkoma, NY 11779 ......................... 518-467-7795 

t Barrington PlastiCs, Mt Laurel, NJ 06054 ............................... 609-235-5151 
§ Bowmar Instrument Corp. Data Entry Division; Clearwater, FL 34622-4796 

........................................ ,.............................. 813-573-2525 
Conductive Rubber Technology, Santa Barbara, CA 93103 ............. 805-965-6511 
Control Displays, Inc., Colmar, PA 18915 ................................. 215-822-3383 
Electronic Components Groupe, Stein Industries, Inc., Minneapolis, MN 55403 

........................................................ 612-375-9639;800-826-8719 
§ Electronics Research Associates Inc., Winsted, CT 06098 . .. . . .. . . . .. ... 203-379-2731 

GM Nameplate, Inc., Seattle, WA 961 j 9 .. .. .. .. .. .. .. .. . .. .. .. .. . .. .. ... 206-284-2200 
Intaq Electrotouch Sys., GM Nameplate, Inc., Seattle, WA 98119 ........ 206-284-5475 

t Interface Products, Inc., Oceanside, CA 92056 ...•...................... 619-945.{)230 
nw Cortron, Illinois Tool Works, Elmhurst, IL 80126 .................... 312-279-9110 
Mantex Corp., Oxford, MI48051 ........................................ 318-628-8200 

§ MEC AlS, Ballerup, DENMARK DK-2750 ............................ 011-4542973366 
Plasticorp, Harbor City, CA 90710 ....................................... 213-539-9530 

Keyboards, Address Encoded-5150 
§ Cherry Electrical Producto, Cherry Corporation, Waukegan, IL 60087, 

312·360-3500 .................................................... 9-1859 
t Flex-Key Corp., Sub, 01 Astronics Corp., Gloucester, MA 01930, 508·281·2040 

................................................................. 9-1863 
Mechanical Enterprises, Herndon, VII 22070, 703-435-9496 ••••••• 9 0 1801,1876 
Oak Switch Systems, Cl)'lItal Lake, IL 60014, 815-459-5000 •••.•••••••• 9-1880 

t Orbit Inslrument 01 Cal., Cypress, CII 90630, 714-527-0561 ••.•.•••••••• 9-1881 
Preh Electronic Industries, Inc., Lake Zurich, IL 60047-2578, 312-438-4000 

••••.•••• , ••.•••••••••••••••••.•••••.•••••.•.•••••.•.•.•.• , •••••• 9-1882 
t Risk, George, Inds., Kimball, NE 69145, 308-235-4645 .,., ••••.•••.• ,.. 9-1883 

Advanced Input Devices, Coeur d'Alene, ID 83814 ...................... 208-765-8000 
§Alps Electric (USA), Inc., San Jose, CA 95134 ........................... 408-432-6000 
§Ash-Lan Camps., Ash-Lan, Inc., Dallas, TX 75244 ....................... 214-851-4005 
t Bowmar Instrument Corp. Aerospace Div., Ft Wayne,lN 46809 ......... 219-747-3121 
§ Bowmar Instrument Corp., Data Entry Division, Cleruwater, FL 34622-4796 

....................................................................... 813-573-2525 
tCapitol Switch Inc., Danbury, CT 06810 ................................. 203-744-3300 
t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405 .............. 818-787-0311 

Innovatek Microsystems, In~. Millerton, NY 12546-9720 ................ 914-373-9003 
ITW Cortron, Illinois Tool Works, Elmhurst IL 60126 .................... 312-279-9110 

§Keytek Keyboards Canada Inc., Aurora, Ontario, CANADA L4G 3W8 .... 41&727-9491 
Mantex Corp. Oxford, MI48051 ........................................ 318-628-8200 
Maxi-Switch Co., Sub. of EECO, Minneapolis, MN 55433 ................ 612-755-7660 

t Orbit Instrument Corp., Hauppauge, NY 11788 .......................... 516-435-8300 
t SMK Electronics Corporation, U.SA, Placentia, CA 92670 ............... 714-996-0960 

Keyboards, Capacitive-5150 
t Amkey, Methuen, MA 01844, 508-915-5445 •••••••••••••••••••••. 9-1856-1857 

Digitran Division, Xeel Corporation, Pasadena, CA 91107,818-791-5600 •••••• 
8-1860 

A E G Corporation, Telefunken Semiconductors Div., Somerville, NJ 08876-1269 . 
....................................................................... 201-231-8300 

§ Alps ElectriC (USA), Inc., San Jose, CA 95134 ........................... 408-432-6000 
Brady, W. H. Co., Xymox Div., Milwaukee, WI 53201 ..................... 414-355-8300 
Computron Display Systems, Xcel Corporation, Pasadena, CA 91107 ... 818-791-5600 

§ Sumitronics, Inc .. Sumitomo Corporation, Sunnyvale, CA 94086 ......... 408-737-7683 

Keyboards, Conductive Rubber-5150 
Intaq Electrmouch Sys., GM Nameplate, Inc., Seattle, WA 98119,206-284-5475 

................................ " ............................... 9-1866 
Jayco Plastics 01 calHornia, Inc., Orange, CA 92565, 714-974-1701 •.•. , 9-1868 
Advanced Input Devices, C<.eur d'Alene, 10 83814 ...................... 208-765-8000 

tAME Corporation, Towaco, NJ 07082-0195 ............................. 201-263-1700 
§ Ash-Lan Comps., Ash-Lan, Inc.; Dallas, TX 75244 ...•..............•.... 214-851-4005 
§ Bowmar Instrument Co'!>. Data Entry Division, Clearwater,FL 34622-4796 

............................................•.......................... 813-573-2525 
t Flex-Key Co'!>. Sub. of Astronics Co'!>. Gloucester, MA 01930 .... , ..... 508-281-2040 

Ghielmetti, Inc. Los Angele", CA 90028-8770 .........•................. 213-463-5111 
GM Nameplate, Inc, Seattle, WA 98119 ................ "................ 206-284-2200 

§ lEE (Industrial Electronic Engineers), Van NUys, CII 91405 .............. 818-787·0311 
§Maxi-Switch Co., SUb. of EECO, Minneapolis, MN 55433 ................ 612-755-7660 

OMNI Switch USA, Inc. Phoenix, /lIZ 85027 ............................. 602-562-0629 
Shin-Etsu Polymer America, Inc. Union City, CA 94587 ..... 415-475-8000 
SMK Electronics Corporation, u.SA, Placentia, CA 92670 . .. 714-996-0960 

Keyboards, Ferrite Core-5150 
nw Cartron, Illinois Tool Works, Elmhurst, IL 60126 ..•..... 

§ Keytek Keyboards Canada Inc.,Aurora, Ontario, CANADA L4G 3W8 

Keyboards, Full Travel-5150 

312-279-9110 
416-727-9491 

t Amkey, Methuen, MA 01844, 508-975-5445 •••••••••••••• , •• , •••• B-1856-1857 
§ Cherry Electrical Products, Cherry CorporatIon, Waukegan, IL 60087, 

312-360-3500 ......................................... ,.......... 9-1859 
en ElectroniCS, Stratford, CT 06497,203-386-9779 •••••••••••••••••••• 001087 

§t Digilran Division, Xeel Corporation, Pasadena, CA 91107, 818-791-5600 •••••. 
9-1860 

§ Grayhillinc., La Grange, IL 60525, 7011-354·1040 •••••••••••••••••••••• 9-1865 
§ Mechanical Enterprises, Herndon, VA 22070,703-435-9496 •• 9·1801,1876-1877 
§ Oak Switch Systems, Crystal Lake, IL 60014, 815-459-5000 ,........... 9-1880 
§ Preh Electronic Industries, Inc., Lake Zurich, IL 60047-2578, 312-438-4000 

.......................... " ..................................... B-1882 
Texas Instruments, Connector System, Attleboro, MA 02703, 

508·699-5269;508·699-3450 .. " ....... " ........................ ,. 9-1885 
Advanced Input Devices, Coeur d'Alene, 10 83814 ...............•.•.•.. 208-765-8000 
A E G Corporation, Telefunken Semiconductors Div. Somerville, NJ 08876-1269 

..........•................ , .......•........ ".......................... 201-231-8300 

EEM 1989 §-Product sold through distributors t-Product meets MIL specs 



Full Travel-5150 (Cont'd) 
§AIps Electric (USA), Inc., San Jose, CA 95134................. ..•........ 408-,432-6000 
§ Ash-Lan Comps., Ash-Lan, Inc., Dallas, TX75244·....................... 214-851-4005 

Bowmar Instrument Corp., Aerospace Dlv. Ft Wayne, IN 46B09 ...•...•. 219-747-3121 
§ Bowmar Instrument Corp. Data Enlly Division, Clearwater, Fl34622-4796 

._ •..•..•.••...•.•...•.•...•...••...•......••.•......••••... , .,. " ••... 813-573-2525 
t C8pitoI Switch Inc. Danbury, CT 06810' . . • . . . . . . • . . • . . . . . •• . . . . . . . . . . . .. 203-744-3300 
§Cincinnati Electrosystems, Loveland, OH 45140 .••....•..•••.........•.• 513-831-6800 

Computron Display Systems, Xcel Corporation, Pasadena, CA 91107 ... 81IH91-5600 
Conductive Rubber Technology, Santa Barbara. CA 93103 ......•.....• 805-965-6511 

t Control Displays, Inc., Colmar, PA 18915 •.•.. • •. . • . . • . . . . . . . . . • . . . . . • . .. 215-822-3383 
DSA, 1nc.(DaHchi Shoji of America), Dlv. 01 Leader Instruments, New York, NY 10011 

••..........•......•...•......•.••.••.........•......•.•......•..•..... 212-691-9050 
§ EECO Incorporated, Santa Ana, CA 92702-t1659 ........••..•.....•..... 714-835-6000 

Electronics Research Associates Inc., Winsted, CT 06098 .. . . . . •• . . . . . . . 203-379-2731 
tFlex-Key Corp., Sub. 01 AsIronics Corp., Gloucester, MA 01930 .......... 508-281-2040 
§ Fujitsu of America, Santa Clara, CA 95054 •..•..•....•.•.....•.••....... 408-562-1000 
t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405 ....•....••..• 818-787-0311 

Intaq Electrotouch Sys., GM Nameplate, Inc., Seattle, WA 98119 •....... 208-284-5475 
rrw Cortron, Illinois Tool Works, Elmhurst, IL 60126 .••.....•.•.....•... 312-279-9110 

§ Keylek Keyboards Canada Inc., Aurora. Ontario, CANADA L4G 3W8 .... 418-727-9491 
§ Maxi-Switch Co. Sub. 01 EECO, Minneapofis, MN 55433 ...•......•..... 612-755-7660 

Noble U.s.A, Inc., Rolling MeadOws, IL 60008 ..•........•......•........ 312-364-6038 
Shin-Etsu Polymer America, Inc., Union City, CA 94587 .....•........... 415-475-9000 
SMK Electronics Corporation, U.s.A., Placentia, CA 92670 ......••.•..•.• 714-99&0960 
Spectra Lux Corp., Kirkland, WA 98034 ...•.•..•......•........ ;........ 208-747-0560 

Keyboards, Hard Contact-5150 
t Amkey, Methuen, MA 01844, 508-975-5445 •••••••••••••••••••••• B'1856-1857 
§ Cherry Electrical Products, Cherry Cotporation, Waukegan, IL 60087, 

312-360-3500 ••••••••••••••••••••••• ,............................ B'1859 
§GrayhiU Inc., La Grange,IL 60525,708-354-1040 •••••••••••••••••••••• 801865 

Jayco Plastica 01 calHomia, Inc., Orange, CA.92665, 714-974-1701 ••••• B'1888 
§ Mechanical Enterprlaes, Herndon, VA 22070, 703-435-9496 ••••••• B·1801,1878 
§ Preh Electronic Industries, Inc., Lake ZUrich, IL &0047-2578, 312-438-4000 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•• B·1882 
t Risk, George, IneIs., Kimball, NE 69145, 308-235-4645 ••••••••••••••••• B·l883 

Tex .. Instruments, Connector System, AII/eboro, MA 02703, 
508-699-5269;508-699-3450 ••••••••••••••••••••••••••••••••••••••• B·l885 

Advanced Input Devicas, Coeur d'Alene, 10 83914 ...................... 208-765-8000 
§AIps Electric (USA), Inc., San Jose, CA 95134 ........................... 408-432-6000 
§Ash-Lan Comps., Ash-Lan, Inc. Dallas, TX 75244 ....................... 214-851-4005 
tBowmar Instrument Corp., Aerospace DiV. Ft Wayne, IN 46809 ........ " 219-747-3121 
§ Bowmar Instrument Corp., Data En!Iy Division, CIa_ater, Fl 34622-4796 

..•........•......................•....•.. " ...•...••.•..••..• ,......... 813-573-2525 
Brady, W. H. Co. Xymox Div. Milwaukee, WI 53201 ......•...•.....•..•. 414-355-8300 

t Capitol SwHch Inc., Danbury, CT 08810 ................................. 203-744-3300 
Eaton Corp./MSC Products, Costa Mesa CA 92627.................... 714-642-2427 
EECO Incorporated, Santa Ana. CA 92702-0659 ••.••..••.•......•.....• 714-835-6000 

t FleX-Key Corp., Sub. 01 Astronics Corp., Gloucester, MA 01930.......... 508-281-2040 
tlEE (Industrial Electronic Engineers), Van Nuys, CA 91405 .............. 818-787-0311 

rrw Cortron, IIUnois Tool Works, Elmhurst, IL 60126 .....•.....•........ 312-279-9110 
§ Keytak Keyboards Canada Inc., Aurora, Ontario, CANADA L4G 3W8 .... 416-727-9491 

Marquardt Switches Inc., Cazenovia, NY 13035 .•........•...•.•........ 315-655-6050 
§ Maxi-SwHch Co., Sub. 01 EECO, Minneapolis, MN 55433 ....•.....•...•. 612-755-7660 

Oaf< Switch Systems, Crystal lake, IL 60014 .•.....••.•.........•..•..•• 815-459-6000 
SMK Electronics COrporation, u.S.A., Placentia, CA 92670 .. .. . . . • . . . . . • • 714-99&0960 
Spectra Lux Corp. Kirkland, WA 98034 .......................•.•....... 208-747-0560 

Keyboards, Ughted-5150 
t Flex-Key Corp., Sub- of Astronics Corp., Gloucester, MA 01930, 508-281·2040 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 801863 
§ Grayhlll Inc., La Grange, IL 60525, 708-354-1040 ••••••••••••••••• B.,864-1865 

Low Key Corporation, Strong Group; Gloucester, MA01930, 508-281-6448 
• • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • ••• • • • • • • • • • • • • • • • • • • • • • • • • •• 801870-1872 

t Orbit Instrument 01 cal, Cypress, CA 90630, 714-527-6561 •• • • • •• • • • . •• 801881 
t RIsk, George, Inds., Kimball, NE 69145, 308-235-4645 ••••••••••••••••• 801883 

Advanced Input Devices, Coeur d'Alene, ID 83914 .............•........ 208-765-6000 
§Ash-Lan Comps., Ash-Lan,lnc., Dallas, TX 75244 ....................... 214-851-4005 
§ Bowmar Instrument Corp., Data En!Iy DIvision, Clearwater, FL 34622-4796 

....................................................................... 813-573-2525 
Brady, W. H. Co. Xymox Div. Milwaukee, WI 53201 ......•.......•...... 414-355-8300 

t Capitol SwHch Inc., Danbury, CT 06810 ................................. 203-744-3300 
tControl Displays, Inc., Colmar, PA 18915 ................................ 215-822-3383 

Ghielmetti, Inc., Los Angeles, CA 90028-8nO ........................... 213-463-5111 
Intaq Electrotouch Sys., GM Nameplate, Inc., Seattle, WA 98119 ...•.... 208-284-5475 

t Interlace Products, Inc., Oceanside, CA 92056 .......................... 619-945-0230 
rrw Cortron, llfinois Tool Works, Elmhurst, IL 60126 .................... 312-279-9110 
Memtron Technologies, Inc., Frankenmuth, MI48734 •. . .. 517-652-2656;800-234-7525 
OMNI Switch USA, Inc., Phoenix, AZ 85027 ............................. 602-582-0629 
Shin-Etsu Polymer America, Inc., Union City. CA 94587 .•..•.••...•.••.. 415-475-9000 
Spectra Lux Corp., Kirkland, WA 98034 ....•..•.....••.•...•.....•...... 208-747-0560 

t Stacoswitch, Coate Mesa, CA 92626 .. .. . .. . • . . . . • . . .... .. . . • . • . . .. ... .. 714-549-3041 
§Topflight. Yorl<, PA 17404 ................................ 717-843-9901;800-233-9386 

Keyboards, Low Profile-5150 
§ CheRy ElectrIcal Products, Cherry Corporation, Waukegan,lL 60087, 

312-360-3500 .................................................... 801859 
§t Digitran DivIsIon, Xcel CorporatIon, Paaadena, CA 91107, 818-791-5600 •••••• 

B·,860 
t Flex-Key Corp., Sub. 01 Aatronics Corp., Gloucester, MA 01930, 508-281-2040 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 801863 
§ Grayhlllinc., La Grange, ill 60525, 708-354-1040 •••••••••••• _ • • •• 801864-1865 

Low Key Corporation, Strong Group, Gloucester, MA 01930, 508-281-0448 
• • • • • • • • • • •• • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • •• B·1871-1872 

oak SwItch SyaIema, Crystal Lake,lL 60014, 815-459-5000 •••••••••••• B.l880 
t Orbit Instrument 01 cal, Cypress, CA 90630, 714-527-6561 ............. ' 801881 

PRODUCT INDEX & DIRECTORY 
§ Preh Electronic Induslrlea, Inc., Lake Zurich, IL &0047-2578, 312-438-4000 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• B·,882 
§t Risk, George, ,Inds., Kimball, NE 69145, 308-235-4645 ••••••••••••••••• B·1883 

Advanced Input Devices, Coeur d'AIene, 10 83914 ...................... 208-765-8000 
A E G Corporation, Telefunken Semiconductors Dlv. Sornerlille, NJ 08876-1269 

· .. ..•.. .. .. .. .. . ••..• . .•.. ... .. ..•..•.•..•. ..••.•. .••.•.. .•..•. . •.. ... 201-231-8300 
§ Alps Electric (USA), Inc., San Jose, CA 95134 .......... . .. .. .. .. .. • .. . .. 408-432-6000 
§Ash-Lan Comps., Ash-Lan, Inc. Dallas, TX 75244 ....................... 214-851-4005 
t Bowmar Instrument Corp., Aerospace Dlv~ Ft Wayne, IN 46B09 .•.•...•. 219-747-3121 
§ Bowmar Instrument Corp. Data En!Iy DiVision, Clearwater, FL 34822-4796 

· . . .. . . . . ... . . . .. .. .. . • .. .. . . . . .. .. .. . ... .• . . . . .. . .. .. . . . .. .. .. . . . .. .. • 813-573-2525 
Brady, W. H. Co., Xymox Dlv. Milwaukee, WI 53201 ....•...•..••.•.•.... 414-355-8300 
Computron Display Systems, Xcel Corporation, Pasadena, CA 91107 •.• 818-791-5600 
DSA, Inc.(Dai-lchi Shoji of America), Div. of Leader Instruments, New York, NY 10011 

....................................................................... 212-691-9050 
t Eaton Corp./MSC Products, Coate Mesa, CA 92627 •....•.....••.•..... 714-642-2427 
§ EECO Incorporated Santa Ana, CA 92702-0659 ....•••••.•..•.•..••..•• 714-835-6000 
§ Electronics Research Associates Inc., Wonsted, CT 06098 •. . • • . . • . . . . . . . 203-379-2731 
§ Fuj~su Of America, Santa Clara, CA 95054 .............................. 408-582-1000 

Ghielmetti, Inc., Los Angeles, CA 90028-8770 ........................... 213-463-5111 
tGM Nameplate, Inc., SeatI/e, WA 98119 ................................. 206-284-2200 
t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405 .............. 819-787-0311 

Intaq Electrotouch Sys., GM Nameplate, Inc., Seattle, WA 98119 .•...•.• 208-284-5475 
rrw CorlrOn, Illinois Tool Works, Elmhurst, IL 60126 ..•....•.........•.. 312-279-9110 

§ Keytek Keyboards Canada Inc., Aurora, Ontario, CANi\DA L4G 3W8 ..•• 416-727-9491 
§ Max~Switch Co. Sub. 01 EECO, Minneapolis, MN 55433 .•..•...•.....•. 612-755-7660 

Memtron Technologies, Inc., Frankenmuth, MI48734 ..... 517-652-2656;800-234-7525 
Moxness Products, Inc., Versa Technologias, Racine, WI 53405 .......... 414-554-5050; 

800-558-5706 
NMB Technologias, Chatsworth, CA 91311 ............................. 818-341-3355 
Noble u.S.A., Inc., RolUng MeadOws, IL 60008 ........................... 312-384-6038 
SMK Electronics Corporation, u.S.A., Placentia, CA 92670 ... "........... 714-99&0960 

t Stacoswitch, Coate Mesa, CA 92626 .. .. .. . .. . . .. . . . . .. .. . . ... .. .... .... 714-549-3041 
SUmitronies, Inc" Sumnomo Corporation, SUnnyvale, CA 94086 •....••.. 408-737-7683 

§ Texas Instruments, Connector System, Attleboro, MA 02703 ...•......... 508-699-5269; 
508-699-3450 

§ Texas Instrs., Matis. & Controls Grp., Attleboro, MA 02703 .• . .•.•• . .. .•.. 617-699-3800 
tTransicoil,lrn;.. Worcester, PA 19490-9990 .............................. 215-2n-1300 

Keyboards, Membrane-5150 
Bergquist, Minneapolis, MN 55435, 800-328-3882 •• • • • • • • • • • • • • • • • • • • •• 801858 

§ Cherry Electrical Products, Cherry Corporation, Waukegan, ill 60087, 
312-360-3500 .................................................... B·1859 

Electronics R_arch Associates Inc., Winsted, CT 06096, 203-379-2731 ••••• 
801861 

Jayco Plastica 01 calHomia, Inc., Orange, CA 92865, 714-974-1701 ••••• 801888 
Low Key Corporation, Strong Group, Gloucester, MA 01930, 508-281-0448 

............................................................ 801870,1872 
Lucas Duralilh Corporation, Millville, NJ 08332, 609-825-6900 •••••••••• B.1873 
Memtron Technologies, Inc., Frankenmuth, Ml48734, 517-652-2656;600-234-7525 

•••••••••••••••••••••••••••••••••••••••••••.••••••••.•••••••••••• B·1878 
MOLEX, Inc., Usle, IL 60532, 312-969-4550 ••••••••••••••••••• 801815, C'1451 
NMB Technologies, Chatsworth, CA 91311,818-341-3355 •••••••••••••• 801879 

§ oak Swftch Syatems, Crystal Lake, IL 60014, 815-459-5000 •••••••••••• B·l880 
PacTec, LaFrance Corp., Philadelphia, PA 19153, 215-365-8400 ••••••••• Col088 

§ Preh Electronic Industries, Inc., Lake Zurich, IL &0047-2578, 312-438-4000 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 801882 

Advanced Input Devlcas, Coeur d'Alene, 10 83814 ...................... 208-765-8000 
A E G Corporation, Telefunken Semiconductors Div, Somerville, NJ 06876-1269 

....................................................................... 201-231-8300 
§ Alps Electric (USA), Inc. San Jose, CA 95134 ........................... 408-432-6000 
§Ash-Lan Comps., Ash-Lan, Inc., Dallas, TX 75244 ....................... 214-851-4005 
tBarrington Plastics, Mt Laure~ NJ 08054 ............................... 609-235-5151 
§ Bowmar Instrument Corp., Data Entry DIvision, Clearwater, Fl 34622-4796 

· " .. . . .. .. .. . . .. .. .. . . .. . .. . .. .. • .. • . . . . . •• . •• . • . . .. • . . . . .. . . .. .. .. ... 813-573-2525 
§Brady, W. H., Co., Xymox Dlv. Milwaukee, WI 53201 ..••..•..•.....•.•.•. 414-355-8300 
tCAM Graphics Co.lne.. Amityville, NY 11701 .......................... 516-842-3400 
§Cincinnati Electrosystems, Loveland, OH 45140 ......................... 513-831-6800 

ConductiVe Rubber Technology, Sanla Barbara. CA 93103 ............. 805-965-6511 
DOW SWITCH, Wilmington, MA 01887 .................................. 617-935-6395 

§ EECO Incorporated, Santa Ana, CA 92702-0659 ....•..•.•.......•••.•.• 714-835-6000 
Endicott Research Group, Endicott, NY 13760 .......................... 607-754-9187 

t Flex-Key Corp., Sub. of Aslronics Corp., Gloucester, MA 01930 • . . • . .• . . . 508-281-2040 
§ Fujitsu 01 America, Santa Clara, CA 95054 .............................. 408-582-1000 

Ghielmelti, Inc., Los Angeles, CA 90028-8nO ........................... 213-463-5111 
t GM Nameplate, Inc. Seattle, WA 98119 ....... . .. .. .. .. .. • . .. .. .. .. .. ... 206-284-2200 

GTl/Circuits Div. Leesburg, IN 46538................................... 219-453-3261 
The Hall Company, Urbana, OH 43078 ................................. 513-652-1376 

t Hallmark Nameplate, Inc., Fanningdale, NY 11735 •...••••........••.•.. 800-645-9502 
HMW Enterprises, Inc., Etters, PA 17319 ................................ 717-938-4691 

t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405 ...•..•....... 818-787-0311 
Intaq Electrotouch Sys., GM Nameplate, Inc., Seattle, WA 98119 .•.•...• 208-284-5475 

§ Kessler-Ellis Prods., Atlantic Highlands, NJ 07716 ........ 201-29HI500;800-631-2165 
Mantex Corp., Oxford, MI 48051 ........................................ 313-628-8200 
Maxi-Switch Co. SUb. of EEco, Minneapolis, MN 55433 ................ 612-755-7660 
Methode Electronies, Inc., Chicago; IL 60656 ............................ 312-867-9600 

§t Miller Dial Corp., EI Monte, CA 91731 ................................... 818-444-4555 
Moxness Products, Inc., Versa Technologies, Racine, WI 53405 .•.•.•...• 414-554-5050; 

800-558-5706 
OMNI Switch USA, Inc., Phoenix, AZ 85027 .. . .. . .. .. . . .. • .. .. .... • .. .. . 602-582-0629 

§ Schurter, Inc., Petaluma, CA 94952 •..••..••••.••...•..•.....•.••....••. 707-n8-8311 
t She/dah~ Inc., Northfield, MN 55057 ..•....•.•.••.•....•.•••.•.••..•..•. 507-663-8000 

Shin-Etsu Po~r America. Inc., Union City, CA 94587 •.....•..•.....•. 415-475-9000 
SMK Electronics Corporation, u.S.A., Placentia, CA 92670............... 714-996-0960 
Texas Instruments, Connector System, Attleboro, MA 02703 .••.....•..•• 508-699-5269; 

508-699-3450 

§-Product sold through distributors t-Product meets MIL specs EEM 1989 



PRODUCT INDEX & DIRECTORY 
Texas Instrs., Matis. & Controls Grp., Attleboro, MA 02703 ............... 617-699-3800 

§Topflighl, York, PA 17404 ..•............................. 717-843-9901;800-233-9386 

Keyboards, Modular-5150 
§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

312-360-3500 •••••••••••••••••••••••••••••••••••••••.•.•.•••••••• a.,859 
§ Grayhillinc., La Grange, IL 60525, 708-354-1040 ••.•••••••••••••.••••• a.,865 

MOLEX, Inc., Usle, IL 60532,312-969-4550 •••••••.••••••••.••••.••••• a.,8,5 
Oak Switch Systems, Crystal Lake, IL 60014, 815-459-5000 •••••••••••. a.,860 

§ Preh Electronic Industries, Inc., Lake Zurich, IL 60047-2578,312-438-4000 
................................................................. a·,882 

§t Risk, George, Inds., Kimball, NE 69145, 308-235-4645 .••••••••.••••••. a.,883 
Texas Instruments, Connector System, Attleboro, MA 02703, 

508-699-5269;508-699-3450 ....................................... a.,885 
Advanced Input Devices, Coeur d'Alene, ID 83814 ...................... 208-765-8000 

§ Alps Electric (USA), Inc, San Jose, CA 95134 ...................... .. ... 408-432-6000 
§Ash-Lan Comps, Ash-Lan, Inc., Dalles. TX 75244 ....................... 214-851-4005 

Bowmar Inslrument Corp, Aerospace Div, Ft Wayne, IN 46809 ......... 219-747-3121 
§ Bowmar Inslrument Corp, Data Entry Division, Clearwater, FL 34622-4796 

· . .. . . . . . . . . . . . . . .. . .. .. . . . . . . . . . .. .. . . .. . . . .. . .. . .. . . .. .. . . . . . .. . . . ... 813-573-2525 
EECO Incorporated, Santa Ana, CA 92702-0659 ........................ 714-835-6000 
Electronic Componenls Groupe, Stein Industries, Inc, Minneapolis, MN 55403 

........................................................ 612-375-9639;8Q0-826-8719 
ELMA Electronic Inc, Fremon~ CA 94538 ............................... 415-656-3400 

t Flex-Key Corp, Sub. of Astronics Corp., Gloucester, MA 01930 . . . . . . . . .. 508-281-2040 
Ghielmetti, Inc, Los Angeles. CA 90028-8770 ........•.................. 213-483-5111 

t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405 .............. 818-787-0311 
ITW Cortron, Illinois Tool Works, Elmhurst IL 60126 .................... 312-279-9110 

§ Keytek Keyboards Canada Inc, Aurora, Ontario, CANADA L4G 3W8 .... 416-727-9491 
§MEC AIS, Ballerup, DENMARK DK-2750 ........................... 011-4542973386 

Keyboards, Pad-5150 
t Amkey, Methuen, MA 01844, 508-975-5445 •••••..••••••••••.••.• a.'856-'857 
§Cherry Electrical Products, Cherry Corporation, Waukegan,lL 60087, 

312-360-3500 .................................................... a·,859 
§ Digltran Division, Xcel Corporation, Pasadena, CA 91107, 818-791-5600 .•••.. 

801860 
§ Electronics Research Associates Inc., Winsted, CT 06098, 203-379-2131 ••••. 

a-1861 
t Flex-Key Corp., Sub. 01 Astronics Corp., Gloucester, MA 01930, 508-281-2040 

................................................................. a·,863 
§Grayhillinc., La Grange, IL 60525, 708-354-1040 •••••••••••.••••• a.'864-1865 
§Mechanlcal Enterprises, Herndon, VA 22070, 703-435-9496 ....... a.'80',1876 

NMa Technologies, Chatsworth, CA 91311,818-341-3355 ••.•.•••••••.• a.,879 
§ Oak Switch Systems, Crystal Lake, IL 60014, 815-459-5000 .•.••••••••• a.,860 
t Orbit Instrument of Cal., Cypress, CA 90630, 714-52HI561 ••••••••••••• a.,881 
§ Preh Electronic Industries, Inc., Lake Zurich, IL 60047-2578, 312-438-4000 

................................................................. a·,882 
§t Risk, George, Inds., Kimball, NE 69145, 308-235-4645 •••.•••••••••••.• a·,883 

Advanced Input Devices, Coeur d'Alene, ID 83814 ...................... 208-765-8000 
§ Alps Electric (USA), Inc., San Jose, CA 95134 ........................... 408-432-6000 
§ Ash-Lan Comps, Ash-Lan, Inc, Dalles. TX 75244 .......•............... 214-851-4005 
t Bowmar Instrument Corp, Aerospace Div, Ft Wayne, IN 46809 ......... 219-747-3121 
§ Bowmar Instrument Corp., Data Entry Division, Clearwater, FL 34622-4796 

...................................................................... 813-573-2525 
Computron Display Systems, Xcel Corporation, Pasadena, CA 91107 ... 818-791-5600 
Conductive Rubbar Technology, Santa Barbara, CA 93103 .:........... 805-965-6511 

tControl Displays, Inc., Colmar, PA 18915 ................................ 215-822-3383 
Eaton Corp.lMSC Products, Costa Mesa, CA 92627 ....•............... 714-642-2427 
ELMA Electronic Inc., Fremont CA 94538 .... .. .. .. .. .. .. .. .. .. .. .. .. ... 415-656-3400 

§GC-Thorsen, Rockford, IL 61105-1209 .................................. 815-968-9861 
Ghielmettl, Inc, Los Angeles, CA 90028-8770 ........................... 213-463-5111 

t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405 .............. 818-787-0311 
§ Keytek Keyboards Canada Inc., Aurora, Ontario, CANADA L4G 3We .... 416-727-9491 

Mantex Corp., Oxford, MI48051 ........................................ 313-628-8200 
Maxi-Switch Co, Sub. of EECO, Minneapolis, MN 55433 ................ 612-755-7660 
Memtron Technologies, Inc, Frankenmuth, MI48734 ....• 517-652-2656;800-234-7525 
MOLEX, Inc., Lisle, IL 60532 ............................................ 312-969-4550 

t Orbit Instrument Corp, Hauppauge, NY 11788 ................•......... 516-435-8300 
§ Schurter, Inc., Petaluma, CA 94952 ..................................... 707-778-6311 

Shin-Etsu Polymer America, Inc., Union City, CA 94587 ..........•...... 415-475-9000 
SMK Electronics Corporation, U.s.A, Placentia, CA 92670 ............... 714-996-0960 

Keyboards, Photo-opiical-5150 
§ Bowmar Instrument Corp, Data Entry Division, Clearwater, FL 34622-4796 

· . .. . . .. . . . .. . . .. . . . . . . . . . .. .. . .. . . ....•.. .. . . . . .. . .. . . . .•. .. . . .. .. . . .. 813-573-2525 

Keyboards, Programmable-5150 
t Amkey, Methuen, MA 01844,508-975-5445 •••••••••••••••••••••• a.'856-1857 

Oak Switch Systems, Cryatal Lake,IL 60014, 815-459-5000 •••••••••••• a.,860 
Advanced Input Devices, Coeur d'Alene, 1083814 ...................... 208-765-8000 

tAydin Corp, Horsham, PA 19044 ....................................... 215-657-7510 
§ Bowmar Instrument Corp., Data Entry Division, Clearwater, FL 34622-4796 

· . .. . .... .. . . . . . . . . . . . . . . . . .. . . .. . . . . . . . .. . . . .. . . . . . . . . . .. . .•. . .. . . . . .. 813-573-2525 
§Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087 .... 312-360-3500 
tDa-TechCorp., Ivyland, PA 18974 ...................................... 215-322-9410 

HMW Enterprises, Inc., Etters, PA 17319 ................................ 717-938-4691 
§Keytek Keyboards Canads Inc., Aurora, Ontario, CANADA L4G 3W8 .... 416-727-9491 

Mors Technologies Inc., Mars Grou!>,France, St Laurent Quebac CANADA H4T lA7 
· . . . .. .. .. . .. . .. . . .. . .. .. .. . .. . .. . .. .. . .. . .. .. . .. . .. .. . .. .. . .. . . . . .. ... 514-735-4411 

Keyboards, Reed-5150 
t Risk, George, Inds., Kimball, NE 69145, 308-235-4645 •••••••••.••••••• a·I883 
t Capitol Switch Inc., Danbury, CT 06810 ................................. 203-744-3300 
tDa;Tech Corp., Ivyland, PA 18974 ...................................... 215-322-9410 

EECO Incorporated, Santa Ana, CA 92702-0659 ........................ 714-835-6000 
Max~Swnch Co., Sub. of EECO, Minneapolis, MN'55433 .•.............. 612-755-7660 

Keypads-5150 

Keyboards, Solid State-5150 
t Amkey, Methuen, MA 01844, 508-975-5445 ••••.••••••••••••.•••• a.,856-1857 
§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 6OCN!7, 

312-360-3500 .................................................... a.,859 
rTW Cortron, Illinois Tool Works, Elmhurs~ IL 60126 .................... 312-279-9110 

§ Keytek Keyboards Canada Inc, Aurora, Ontano, CANADA L4G 3W8 .... 416-727-9491 

Keyboards, Wireless-5150 
Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

312-360-3500 .................................................... a.,859 
Digltran Division, Xcel CO!pOration, Pasadena, CA 91107, 818-791-5600 •••••• 

801860 
Advanced Input Devices, Coeur d'Alene, 10 83814 ...................... 208-765-8000 

§Ash-Lan Comps., Ash-Lan,loc., Dalles. TX 75244 ....................... 214-851-4005 
§ Bowmar Instrument Corp., Dala Entry Division, Clearwater, FL 34622-4796 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ................... 813-573-2525 
Computron Display Systems, Xcel Corporation, Pasadena, CA 91107 ... 818-791-5600 

Keyboards & Keypads (MIL)-2440 
t Amkey, Methuen, MA 01844, 508-975-5445 ••••••.••.•.•••..•.••• a.,856-,857 

§t Dlgltran Division, Xcel CO!pOralion, Pasadena, CA 91107, 818-791-5600 •••••• 
a·,860 

Electronics Research Assoolatss Inc., Winsted, CT 06098, 203-379-2731 .•••• 
a·,86, 

t Flex-Key Corp., Sub. of Aslronics Corp., Gloucester, MA 01930, 508-281-2040 
•••••••.••.••••••••••••••••••••••••••.••••••••••••••••••••••••••• a-1863 

Inlaq Electrotouch Sys., GM Nameplats, Inc., Seattle, WA 98119, 206-284-5475 
................................................................. a·,886 

Jayeo Plastics C)! Callfomia, Inc., Orange, CA 92665, 714-974-1701 ••••• a.,869 
Low Key Corporation, Strong Group, Glouceatsr, MA 01930, 508-28HI448 

................................................................. a·,870 
t Orbillnstrument of Cal., Cypress, CA 90630, 714-527-0561 • • • • . • • • • • • •• a.,88, 
t Risk, George, Inds., Kimball, NE 6914!!, 308-235-4645 ••.•.•••.•••.•.•. a.I883 
§ Bowmar Instrument Corp, Data Entry Division, Clearwater, FL 34622-4796 

. . . . . . . . . . . . . . . . . . .. .. . .. . . . .. .. ...................................... 813-573-2525 
tCapitol Switch Inc., Danbury, CT 06810 ................................. 203-744-3300 

Computron Display Systems, Xeel Corporation, Pasadena, CA 91107 ... 818-791-5600 
tControl Displays, Inc., Colmar, PA 18915 ................................ 215-822-3383 
§ Fujitsu 01 America, Santa Clara, CA 95054 .............................. 408-562-1000 
t GM Nameplate, Inc, Seattle, WA 98119 .... ........ ... ...... .. .. ........ 206-284-2200 
tlEE (Industrial Electronic Engineers), Van Nuys, CA 91405 .............. 818-787-0311 
t Interiace Products, Inc., Oceanside, CA 92056 .......................... 619-945-0230 
t Spectra Lux Corp, Kirkland, WA 98034 ................................. 206-747-0560 
tTransicoil, Inc., Worcester, PA 19490-9990 .............................. 215-277-1300 

Keyers, Tone-1900 - See Vol. D 

Keypads-5150 
§ C & K Components, Inc., Newton, MA 02158-1082,617-964-6400 .•.•.•. a.,692 
§ Cherry Electrical Products, Cherry Corporation, Waukegan, tL 60087, 

312-360-3500 .................................................... a.,859 
§ Digltran Division, Xcel Corporation, Pasadena, CA 91107, 818-791-5600 •••••• 

a·,860 
t Flex-Key Corp., Sub. of Astronics Corp., Gloucester, MA 01930, 508-281-2040 

................................................................. a·,863 
§ Grayhillinc., La Grange, IL 60525,708-354-1040 ................. a.'864-1865 

Interswitch, Wm. J. Purdy Co., aurlingame, CA 94010, 415-347-8217 •••• a.,867 
Jayco Plastics of California, Inc., Orange, CA 92665, 714-974-1701 ••••• a·,868 

§ MeChanical Enterprisas, Herndon, VA 22070, 703-435-9496 •• a.'80t,1876-1an 
Memlron Technologies, Inc., Frankenmuth, MI48734, 517-652-2656;800-234-7525 

................................................................. a·,878 
MOLEX, Inc., Usle, IL 60532, 31.2-969-4550 ........ ,.................. a.,815 

§ Oak Swilch Systems, Cryatsl Lake, IL 60014, 815-459-5000 •••••••••••• a.,860 
§ Preh Electronic Industries, Inc., Lake Zurich,lL 60047-2578, 312-438-4000 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• a·,882 
t Risk, George, Inds., Kimball, ME 69145, 308-235-4645 ••••••••••••••••• a.,883 
§ Texas Instruments, Connector Syatsm, Attleboro, MA 02703, 

508-699-5269;508-699-3450 ....................................... a.,885 
Veelronix, Inc., Laxington, NE 68850, 308-324-4600 ••••••••••••••••••• a·,853 
Advanced Input Devices, Coeur d'Alene, ID 83814 ................ ,..... 208-765-8000 
AME Corporation, Towaco, NJ 07082-0195 .•................... ,....... 201-263-1700 
Bowmar Instrument Corp., Aerospace Div, Ft Wayne, IN 46809 ......... 219-747-3121 

§ Brady, W. H, Co, Xymox Div., Milwaukee, WI 53201 ..................... 414-355-8300 
§Cineinnati Electrosyslems, Loveland, OH 45140 ......................... 513-831-6800 

Computron Display Systems, Xcel Corporation, Pasadena, CA91107 ... 818-791-5600 
Conductive Rubber Technoiogy, Santa Barbara, CA 93103 ............. 805-965-6511 

tControl Displays, Inc., Colmar, PA 18915 ................................ 215-822-3383 
§ EECO Incorporated, Santa Ana, CA 92702-0659 .....•.....•......•..... 714-635-6000 

Electronic Components Groupe, Stein Industries, Inc., Minneapolis, MN 55403 
'" . . .. . .. . .. . .. . . . . .. ... .. . . . .. . . . . . . .. . .. . . . . . . ... .. .. 612-375-9639;800-826-8719 

Electronics Research Associates Inc., Winsted, CT 06098 ............... 203-379-2731 
Endicott Research Group, Endicott, NY 13760 .......................... 607-754-9187 
Grimes Compeny, Brea, CA 92621 ...................................... 714-671-3931 

t lEE (Induslrial Electronic Engineers), Van Nuys, CA 91405 .............. 818-787-0311 
Intaq Electrotouch Sys" GM Nameplate, Inc., Seattle, WA 98119 ........ 206-284-5475 

§Keytek Keyboards Canada Inc, Aurora, Ontario, CANADA L4G 3We .... 416-727-9491 
Mantex Corp, Oxford, MI48051 ........•............................... 313-628-8200 
Moxness Products, Inc., Versa Technologies, Racine, WI 53405 .......... 414-554-5050; 

800-558-5706 
DMNI Swnch USA, Inc., Phoenix, f!IZ. 85027 ............................. 602-582-0629 
Plasticorp, Harbor City, CA 90710 ... . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .. 213-539-9530 

§ SchUrler, Inc., Petaluma, CA 94952 ..................................... 707-778-6311 
Shin-Etsu Polymer America, Inc., Union City, CA 94587 .............•... 415-475-9000 
SMK Electronics Corporation, U.s.A, Placentia, CA 92670 . . . . . . . . . . . . . .. 714-996-Q960 

§ Texas Inslrs., Matis. & Controls Grp, Attleboro, MA 02703 . ..... .. . . ..... 617-699-3800 

EEM 1989 §-Product sold through distributors t-Product meets MILspecs 



Kits, Fiber Optic-.2475 
Kits, Breadboarding (For Engineers)-4200 - See Vol. C 

Kits, Connector-2100 - See Vol. C 

Kits, Enclosure Prototyping-1400 - See Vol. C 

Kits, Fiber Optic-2475 
§ AMP, Hanisburg, PA 17105, 717-564.0100 ••• ,......................... C-ll57 
t Co~ Optical Products, Inc., Sub. of Hathaway Corp., Chatsworth, CA 91311-6910 

.•...•........•...............•....•..........•.•...................... 818-S82-0424 
Contact East, N. Andover, MA 01845 ..•.•.. . . . . •. • . . . . . . . . . • . .. . . . . . . . .. 508-682-2000 

t Daniels Manufacturing Corp., Orlando, FL 32809 .........•.......•..•... 407-855-6161 
Ealing EIec1rQ-Op1ics, Holliston, MA 01746 ...•.•.•...•. 617-429-8370;1-800-343-4912 

t Foundation Instruments Inc., Nepean, ON, CANADA K2E 7 J6 ........... 613-226-4000 
General Fiber Optics, Inc., Cedar Grove, NJ 07009 .........•.......•.... 201-239-3400 
GTE SUPPlY, GTE Conununications Systems, Salt Lake City, UT 84116 

. • . . . . . • . . . . . . . . . . • . . . . • . .. . . . . • . . . . . . . . • . • . . . . . • . . . . • . . . . •• . . . . . . . . . .. 800-433-4837 
t INTElCO, Acton, MA 01720 ............................................ 508-284-4465 
§3M Fiber Optic Products, Inc., W. Haven, CT 06516 ..................... 203-934-7961 

NEC Electronics, Inc., Mounlain View, CA 94039 ........................ 41 &-960-6000 
t Optelecom, Inc., Gaithersburg, MD 20877 ............................... 301-840-2121 

Aehlander Assocs., Beverly, MA 01915 ................................. 617-1122-5961 
§ Thomas & Betts Corporation, Bridgewater, NJ 08807 •......•.........•. 201-86&-1600 

Kits, Marking (Dial, Instrument, Equipment, etc.)-2400 - See Vol, C 

Kits, Potentiometer, Rheostat-4750 - See Vol. A 

Kits, Printed Circuit-1700 - See Vol. C 

Kits, Programming Board-4200 - See Vol. C 

Kits, Shielding-4525 - See Vol. C 

Kits, Terminal-2100 - See Vol. C 

'Kits, Training Aid-4200 - See Vol. C 

Knobs - Also see Dials, Instrument-2400 - See Vol. C 

Knobs, Collet-2400 - See Vol. C 

Knobs, Limit Stop-2400 - See Vol. C 

Knobs, Locking, Control Shaft-2400 - See Vol. C 

Knobs, Slip Clutch-2400 - See Vol. C 

Knobs, Torque, Incremental, Ratio Drive-2400 - See Vol. C 

Labels, Coatings, Crayons, Pellets, etc., Temperature 
Indicating-5300 

§EDl, Inc. Hauppauge, NY 11788 ...................... 516-43&-2808;1-800-DIAL EDl 
§ Everest Interscience, Inc., Fullerton, CA 92634-3640 ............•....... 714-992-4461 

Omega Engineering, Stamford, CT 06907 ............................... 9Q().626-6342 
§t Solder Absorbing Technology (SAT), A Spirig Co. Springfield, MA 01106 

.. . . .. .. . .. .. . .. . .. . .. . .. .. . . . .. .. . .. .. .. . . .. .. . . . . . .. .. .. . . .. . . . . .. .. . 800-628-8882 
§ Tempil Div. Big Three Inds., S. Plainfield, NJ 07090 .•................... 201-757-8300 

Labels, PreSSure Sen$itive, Adhesive-2400 - See Vol. C' 

Laboratories, Testing -' See Services, Electrical Measurement & Test 
(VotD) 

L8cing, Cable - See Cords & Tapes, Lacing (Vote) 

Laminates, Clad Metal, Continuous Strip-2500 - See Vol. C 

Laminates, Metal Clad (Including Copper)-2500 - See Vol. C 

Laminates, Plastic Impregnated (Unclad)-2500 - See Vol. C 

Laminates, Plastic (With Integral Heating Elements)-5300 
Flexible Technologies Division, Arion, Inc., E. Providence, AI 02914 ...... 800-556-7683 
Hughes Aircralt Co. Microelctms. Sys. Div. Irvine, CA 92715 ....•....... 714-752-3800 

§ ldentatronics, Inc., Elk Grove, IL 60007 ....•............ 312-437-2654;1-800-323-5403 

Lamp Adapters-2460 
Gilway Technical Lamp, Woburn, MA 01801, 617-935-4442... a-1145,l147-1149 
Ladtronics, Inc., TorranCe, CA 90505, 213-549-9995 ••••••••••••••••••• a-ll67 
Display Devices, Inc., Encinitas, CA 92024 .............................. 619-753-0113 

§ Lite-On Inc., Milpitas, CA 95035 ......................................... 408-946-4873 
§ Switchcraft, Inc., A Raytheon Company, Chic8g0,IL 60830 ..........•..• 312-792-2700 

Lamp Assembly Color Filters, Lens Mountable-2460 
Altair Exchange Corporation, NortMdge, CA 91324, 81$-701-6977;800-824-5820 

••••••••••••••••••.•••••••••••••••••••••••••••••••••••••••••••••• a-1128 
Dio-Ray, Div. of Info-Ute, FairvieW, NJ 07022, 201-941-4455 ••••••• 801068,1073 

§ Industrial Devices, Inc., Hackensack, NJ 07601, 201-489-8989 ..... a-1158,1162 
Lamb Industries, Inc., Portland, OR 97225, 503-297-8878 .•••••••••••••• B'll64 
Ladtron~,lnc., Torrance, CA 90505, 213-549-9995 ••••••••••••••••••• a·1167 
Marktech International Corp., Menands, NY 12204, 518-436-5865 ••• a-1172-1173 
Runde! Procfa., Allied Control, Plantsville, CT 06479, 203-821-8771 •••••• a-1832 

§t Sorenson Ughted Controls, HerHorel, CT 06114, 203-527-3092;1-800-24300240 
................................................................. a-ll98. 

tAME Corporation, Towaco,NJ 07082.0195 ............................. 201-263-1700 
t APM-Hexseal, Englewood, NJ 07831 ................................... 201-569-5700 

Ealing ElectrQ-Op1ics, Holliston, MA 01746 .........•... 617-429-8370;1-800-343-4912' 
§t Ercona. Patchogue, NY 11772 •..................................•..•.•. 516-758-0700 

PRODUCT INDEX & DIRECTORY 
Gilway Technical Lamp, Woburn, MA 01801 .••.•..•.........•.•••.••... 617-835-4442 

t Lamptronix Co. Ltd, CIystaI Lake, Il 80014 ............................. 815-455-0400 
Leecraft Mig., Long Island City, NY 11101 ............................... 718-392-8800 

§Lumex Opto/Comps., Inc., Palatine, IL 60067 ........................... 312-359-2790 
Oak SWftch Systems, Crystal Lake, It. 60014 ............................ 815-459-5000 
Penn Keystone Corp. Wallingford, CT 06492 ........................... 203-294-0537 

t Shogyo Intemationai Corp. Great Neck. NY 11021 ..•.....•...•.•....... 516-466-0911 
§ Visual Communications Co. Inc., San Diego, CA 92126 ................. 619-549-6900 

Lamp Drivers-2460 
Dio-Rey, Div. of Info-Ute, Faiiview, NJ 07022,201-941-4455 •• a·l066-1067,1073 
Industrial Devices, Inc., Hackensack, NJ 07601, 201-489-8989 ••••• 801158,1162 
Automation Displays Inc., Eau Claire, WI 54703 ......................... 71 &-834-9595 

tCircuK Technology Inc., Farmingdale, NY 11735 ........................ 516-293-8686 
§ Data Display Products, Los Angeles, CA 90009 ......................... 213-640-0442 

lEE (Industrial Electronic Engineers), Van Nuys, CA 91405 .............. 818-787-0311 
KMC Systems, Inc. Midland PI<, NJ 07432 .............................. 201-447-0007 

§ Lite-On Inc., Milpitas, CA 95035 ......................................... 408-946-4873 
SGS-THOMSON Microelectronics, Phoenix, P;z 85022 ....•..•..••.•••.. 602-867-8100 

§tSilicon Genera~ Garden Grove, CA 92641 .............................. 714-898-8121 
§ SSAC Incorporated, Baldwinsville, NY 13027 ........................... 315-638-1300 

Struthers-Dunn Military Relays, Sub. Of NyIronics, Inc., Pitman, NJ 09071-0001 
... . •.. . . .. ..•. . .. . .. ..•. . . . . . ... .. .. . .•..•. .. . .•.•. ..•.. .•. ... .. . .. ..• 609-581H500 

Struthers-Dunn Industrial & Comrnerical Aelays, Sub. of Nytronics, Inc., Darlington, SC 
29532 . . .. . .. . .. .. .. . .. . . . . .... • .. .. . .. . .. .. .. . .. .. .. .. . . .. .. .. .. .. ... 803-393-5421 

§t Teledyne Crystalonics, Teledyne Industries, Inc., Cambridge, MA 02140 
....•...............•..................•..•.....•...•..•..•............ 617-491-1670 

Lamp Holders - See Sockets, Lamp & Lamp Assemblies (VoL B) 

Lamps, Arc-2460 
§ Bulbtronics, Inc. Farmingdale, NY 11735 ....... 516-249-2272;1-800-854-8542 Eastem 

Aeg 
§Christie Electric Corp., Gardena. CA 90248 .............................. 213-715-1402 
§ Control Laser Corp., Orlando, FL 32809 ........•........•..•........•... 407-438-2500 

Ealing EIectro-Optics, Holliston, MA 01746 ............. 617-429-8370;1-800-343-4912 
EG&G,Inc., Electro-Optics Div. Salem, MA 01970 ....................... 508-745-3200 

§ Ericson Manufacturing Co. Willoughby, OH 44094 ...•...•.•..•......•.. 216-951-8000 
§Gates, Gao. W. & Co. Inc. Franklin Sq., NY 11010 ...................... 516-352-2904 

Gilway Technical Lamp, Woburn, MA 01801 ............................ 617-93&-4442 
§GTE Sylvania Lighting, Sylvania Ughting Center, Danvers, MA 01923 ... 617-777-1900 
§ Hanovia. Canrad, Newark, NJ 07106.................................... 201-589-4300 

ILC Technology, Inc. Sunnyvale, CA 94089 ............................. 408-745-7900 
Imaging & Sensing Technology Corp. Horseheads, NY 14845 ....•..•.. 607-796-3372 

§tLampTechnology, Inc., Bohamia. NY 11716 ............................ 516-567-1600 
§lurnex Opto/Comps., Inc., Palatine, IL 60061 ........................... 312-359-2790 

UVP, Inc., San Gabrie~ CA 91778 ....................................... 818-26&-3123 
Voltarc Tubes, Fairfield, CT 06430 ...•......•............•.............. 203-25&-2833 
Xenon Corp., Woburn, MA 01801 ....................................... 617-938-3594 

Lamps, Deutenium-2460 
§ Bulbtronics, Inc., Farmingdale, NY 11735 ...•.•. 516-249-2272;1-800-654-8542 Eastem 

Aeg 
Ealing Electro-Optics, Holliston, MA 01746 ............. 617-429-8370;I-aoo-343-4912 

§Gates, Gao. W. & Co. Inc., Franklin Sq., NY 11010 ...................... 516-352-2904 
Hamamatsu Pholonics KK., Hamarnatsu City, Shlzuoka Pre!, JAPAN .• • . 0534-52-2141 
Imaging & Sensing Technology Corp., Horseheads, NY 14845 .......... 807-796-3372 

Lamps, Edge'Lighting, Panel-2460 
Altair Exchange Corporation, Not1hridge, CA 91324, 818-701-6977;800-824-5820 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 801128 
§t Lamptronix Co., Ltd., Crystal Lake, IL 60014, 815-455-0400............. 801165 

Uttelfuse, Inc., Sub. of Tracor, Inc., Dea Plaines, IL 60016,312-824-1188 ••••• 
a-1171 

Sorenson Ughted Controls, Hartford, CT 06114,203-527-3092;1-800-243-0240 
.••••.•••••••••••••••.•••••••••••.••••••••••••••••••••••••••••••• a·ll98 

§Bulbtronics, Inc. Farmingdale, NY 11735 ....... 516-249-2272;1-a00-654-8542 Eastem 
Aeg 

EG&G, Inc. ElectrcrOptics Div, Salem, MA 01970 ....................... 508-74&-3200 
tGilway Technical Lamp, Woburn, MA 01801 ............................ '617-935-4442 

§tGIar-Ban, A Mark IV Company, Tonawanda, NY 14150 .................. 716-894-5076 
Hewl9tt-Packard Co. Cupertino, CA 95014 . .. . .. . .. .. .. .. . . .. .... .. .. ... 800-752o(19OQ 

t Hoffman Engineering Corp., Stamford, CT 06902 ........................ 203-325-8933 
§t JKL Components Corporation, Pacoima, CA 91331 ..................... 818-896-0019 

Lamp Technology, Inc., Bohemia. NY 11716 ............................ 516-567-1600 
Leecraft Mig., Long Island City, NY 11101 ............................... 716-392-8800 

t locTite Luminescent Sys., Inc, LocTrte Corp. Lebanon, NH 03766 •.••.. 803-448-3444 
Oak Switch Systems, Crystal Lake, IL 60014 ...•....•..........•....•.. , 81&-459-5000 
Penn Keystone Corp., Wallingford, CT 06492 ..•.•...•..•.........•..•.. 203-294-0537 
Precision Lamp, Inc., Cotati, CA 94931 .................................. 707,79200333 

tShogyo Intemationai Corp. Great Neck, NY 11021 ...................... 516-466-0911 
tSpectra Lux Corp. Kirkland, WA 98034 ................................. 206-747-0680 

Wamco, Inc., Fountain Valley, CA 92708 ................................ 714-545-5580 

Lamps, Electroluminescent-2460 
AND, William J. Purely Co., aurlingame, CA 94010, 415-347-9916 ••• 801048-1049 

t Bonar Karel-a-Ute, Inc., King of Prussia, PA 19406, 215-277-2910 •••••• a-ll32 
Lamplronix Co., Ltd., Crystal Lake, Il60014, 815-455-0400............. a-ll65 

§ lucas DuralKh Corporation, Millville; NJ 08332, 609-825-8900 •••••••••• a-1873 
Rundel Prods., Allied Control, Plantsville, CT 06479, 203-821-8771 •••••• a-l832 
DOW SWITCH, Wilmington, MA 01887 .................................. 617-93&-8395 

t Durel Corporation, Affiliate of 3M & Aogers Corp., Tempe, P;z 85282 .... 602-731-8200 
t E-L Products Corp. Sub.of Astronics eo. E. Aurora, NY 14052 ...•...... 716-85&-0800 

Endicott Aesearch Group, EndIcott, NY 13760 .......................... 607-754-9187 
GM Nameplate, Inc., Seattle, WA 98119 .. .. . .. • .. .. .. .. .. .. .. . .. .. .. .. .. 206-294-2200 

t Hoffman Engineering Corp~ Stamford, CT 06902 •.•.••••••. . • . • . . •. . . • . . 203-32&-8933 
Intaq Electrotouch Sys., GM Nameplate, Inc., Seattle, WA 98119 .....•.. 206-2~5475 

§-Product sold through distributors t-Product meets MIL specs EEM 1989 



t locTrte Luminescent Sys., Inc., LocTrte Cofp, Lebanon, NH 03766 ...... 603-448-3444 
Optrex/Satori, Torrance, CA 90505 ..•......•.....•.....•..•......•..... 213-378-9478 

t UCE, Inc., NorWalk, CT 06854 ..............•......•.....•...........•• " 203-838-7509 
World Products Inc., Systems Devices Grp, Sonoma 95476 .......•..... 707-996-5201 

Lamps, Exciter ,Photographic-2460 
t Gilway Technical Lamp, Woburn, MA 01801, 617-935-4442 ••••••••••••• a·1149 
§Bulbtronics, Inc., Farmingdale, NY 11735 ....... 516-248-2272;1-8Q0-654-8542 Eastern 

Reg 
§ GTE Sylvania Lighting, Sylvania Lighting Center,Danvers, MA 01923 ... 617-777-1900 
§LampTechnology, Inc, Bohernia, NY 11716 ............................ 516-567-1800 
§ North American Philips Lighting, Hightstown, NJ 08520 ................. 608-448-4000 
t Shogyo International Corp., Great Neck, NY 11021 ...................... 516-466-0911 
§Shokai Far Eas~ Ltd., Hartsdale, NY 10530 ............................. 914-681-0700 

Xenon Cofp, Woburn, MA 01801 ....................................... 617-938-3594 

Lamps, Flashtube-2460 
EG&G, Inc., Electro-Optics Div, Salem, MA 01970 ................•...... 508-745-3200 
Gates, Gao. W, & Co, Inc, Franklin Sq., NY 11010 ...................... 516-352-2904 
ILC Technology, Inc, Sunnyvale, CA 94089 ............................. 408-745-7900 

t Imtronics Industries, SL Petersburg, FL 33716 ........................... 813-572-9010 
t Lamp Technology, Inc., Bohemia, NY 11716 ............................ 516-567-1800 

RDI Elctms., Inc, New Rochelle, NY 10801 ............................. 914-832-2828 
tShogyo International Corp., Great Neck, NY 11021 ...................... 518-466-0911 
§Shokai Far Eas~ Ltd., Hartsdale, NY 10530 ............................. 914-681-0700 
§ Siernens Components, Inc, Special Products Div, Iselin, NJ 08830 . . . . . • 201-321-3400 

VoHarc Tubes, Fairfield, CT 06430 ...................................... 203-255-2833 
§ Xenon Corp, Woburn, MA 01 BOI ....................................... 617-938-3594 

Lamps, Fluorescent-2460 
AHair Exchange Corporation, Northridge, CA 91324,818-701-6977;800-824-5620 

................................................................. a·1128 
Gilway Technical Lamp, Woburn, MA 01801, 617-935-4442 ••••••••••••• a.1145 

§ JKL Components Corporation, PaCOima, CA 91331, 818-896-0019 •.••• ; a.1183 
tShogyo International Corp., Great Neck, NY 11021, 516-466-G911 ••••.•• a.1186 
§ Shokel Far East, Ltd., Hartadale, NY 10530, 914-681.0700 •••••••••••.•• a.1187 
§Bulbtronics, Inc., Farmingdale, NY 11735 ....... 516-248-2272;1-800-654-8542 Eastern 

Reg 
Electra-Tec, Impart Industries, Inc, Otsego, M149078 .... 8QO-225-3532;616-694-2058 

§t Ericson Manufacturing Co, Willoughby, OH 44094 .............•........ 216-951-8000 
§Gates, Gao. W, & Co,Inc., Franklin S(h NY 11010 ...................... 516-352-2904 

Leecraft MIg., long Island City, NY 11101 ............................... 718-392-8800 
§tLuxo Lamp Corp, Port Chester, NY 10573 .............................. 914-937-4433 

§Mann, Henry, Inc., Huntingdon Valley, PA 19006 ........................ 215-355-7200 
§ McGill Manufacturing Co, Inc, Valparaiso, IN 46383 .................... 218-465-2200 
§ Techn~ Too~ Plymouth Meeting, PA 19462 ............. .. .. .. .. .. .. .. ... 215-825-4990 

VoHarc Tubes, Fairfield, CT 06430 .........•..................•......... 203-255-2833 

lamps, Glow - See Lamps, Neon (VoL B) 

Lamps, Hollow Cathode-2460 
§Bulbtronics, Inc., Farmingdale, NY 11735 ....... 516-248-2272;1-8Q0-654-8542 Eastern 

Reg 
Hamamatsu Photonics KK, Hamamatsu City, Shizuoke Pre!, JAPAN.... 0534-52-2141 

§ Imaging & Sensing Technology Corp., Horseheads, NY 14845 .......... 607-796-3372 

Lamps, Incandescent-2460 
AHair Exchange Corporation, Northridge, CA 91324,818-701-6977;800-824-5620 

.................................................................. a·1044 
§ Dialight Corp., A Cambridge Elctrns. Inds. Co., Manasquan, NJ 08736, 

201-223-9400 ............................................... a.1140-1141 
Dio-Rey, Div. 01 Info-Ute, Fairview, NJ 07022, 201-941-4455 •• a.1066-1069,1073 

§t Electronics Reaearch Associates Inc., Winsted, CT 06088, 203-379-2731 ••••• 
a·1075 

tGilway Technical Lamp, Woburn, MA 01801, 617-935-4442 ........ a·1146-1148 
§Induatr\al Devices, Inc., Hackensack, NJ 07601, 201-489-8989 ..... a·1160-1161 
§ Inter-Market, Glanview, IL 60025, 312-729-5330 •••••••••••.••••••••.•• a.1178 

§t JKL Components Corporation, Pecoima, CA 91331, 818-896-0019 ••.••• a.1163 
t Lamptronix Co., Ltd., Crystal Lake, IL 60014, 815-455-0400 ••••••••.•••• a.1165 
t Ledtronics, Inc., Torrance, CA 90505, 213-549-9995 ••••••••••••••••••• a·1167 

Minelco Inc. - A Talley Ind., Thomaston, CT 06787-0459, 203-283-8261 •• a.1175 
Oshino Electric Lamp Works, Ltd., Shinagawa-Ku, Tokyo, JAPAN, 03-471-8548 

•.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• a·1176-1177 
t Oxlay, Inc., aranford, CT 06405,203-488-1033 ••••••••••.•••••.••••••• B.1179 

Runde! Prods., Allied Control, Plantsvilla, CT 06479,203-621-6771 •• a.1832-1833 
§t Shelly ASSOCiates, Inc., Tustin, CA 92680, 714-6&9-9850 .••••••••••••••• a·1122 

t Shogyo International Corp., Great Neck, NY 11021, 516-466-G911 .•••••• a·1186 
§ Shokei Far Eaat, Ltd., Hartadala, NY 10530, 914-681.0700 •••••••••••••• a·1187 
§Sloan Co., Sun Vallay, CA 91353.0367, 213-875-1123 •••••••• a·1188,119O-1195 

Sorenson Ughted Controls, Hartton:I, CT 06114, 203-527-3092;1-800-243-0240 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• a·1198 

§t Sylvania Ministure Ughting, GTE Corporation, Hillsboro, NH 03244, 603-464-5533 
••••••• ,.................................................... a·1152-1157 

Visusl Communications Co., Inc., San Diego, CA 92126, 619-549-6900 
......................................................... '" 801200-1203 

Arcolectric Cofp, Canoga Park, CA 91304 .............................. 818-700-1933 
Augat Aicoswitch, Augat Inc., N. Andover, MA 01845 .................... 508-685-4371 

§ Bulbtronics, Inc., Farmingdale, NY 11735 ....... 516-248-2272;1-8QO-654-8542 Eastern 
Reg 

Communication Devices, Inc., Scarborough, Ont. CAN M1 H3A4 . . • . . . . . . 416-438-8320 
Data Display Products, Los Angeles, CA 90009 ................... ,..... 213-640-0442 
Eaton CorpJCutIer-Harnmer Prods, Aerospace & Commercial Controls Div, Milwaukee, 

WI53216 ............................................................ 414-448-7467 
§t Ericson Manufacturing Co., Willoughby, OH 44094 ...................... 216-951-8000 
§tGIar-Ban, A Mark IV Company, Tonawanda, NY 14150 .................. 716-694-5076 

GTE Sylvania Lighting, Sylvania Lighting Camer, Danvers, MA 01923 ... 617-777-1900 
§ IDEC Corporalion, Sumyvale, CA. 94088-2211 .......................... 408-747-0550 

§ lEE (Industrial Electronic Engineers), Van Nuys, CA 91405 .............. 818-787-0311 
§Jensen Tools, Inc, Axia, Inc., Phoenix, AZ 85044 ........................ 602-968-6241 

Lamb Industries, Inc., PorIIand, OR 97225 •......•....•.•.•.•....•....... 503-297-8878 
§Ledco Div, SL Pau~ MN 55107 ......................................... 612-222-2791 

Leecraft MIg., Long Island City, NY 11101 ............................... 718-392-8800 
§ LitteHuse, Inc., Sub. 01 Tracor, Inc., Des Plaines, IL 60016 . .. .. . .. . .. .•... 312-824-1188 

§tLumex Opto/Cornps., Inc, Palatine, II. 60067 ........................... 312-358-2790 
t Lumitron, Summit, NJ 07902-0267 ...................................... 201-273-8998 

§tLuxo Lamp Corp, Pori Chester, NY 10573 .............................. 914-937-4433 
§ Mann, Henry, Inc., Huntingdon Valley, PA 19006 ..................•..... 215-355-7200 
§ McGill Manufacturing Co., Inc., Valparaiso, IN 46383 .................... 218-465-2200 

Micro Lamps Inc., Batavia, IL 60510 .. .. .... .. ..... .. .. ........ .. .. .. .... 312-878-0900 
Micro Switch, A Honeywell Dlv, Freeport. IL 61032 .. . .•. . .. ... .. . .. .. ... 815-235-6600 

§ Mouser Electronics, Mansfield, 1)( 76063 ............................... 800-346-6873 
Oak Sw~ch Systems, Crystal Lake, IL 60014 .. . .. . .. .. .. . . . .. .. .. . .. .... 815-458-5000 

§t Precision Lamp, Inc, Cotati, CA 94931 .................................. 707-792-0333 
. RDI Elctrns., Inc., New Rochelle, NY 10801 ............................. 914-832-2829 

§ Relay SpeciaHies, Oakland, NJ 07436................................... 201-337-1000 
§ Schurter, Inc., Pataluma, CA 94952 ..................................... 707-778-6311 
§Techni-Too~ Plymouth Meeting, PA 19462 .............................. 215-82&-4990 

§tVCH Incorporated, Chicago Miniature, Buftalo Grove,IL 60089 .......... 312-458-3400' 
§t Warnco, Inc, Fountain Valley, CA 92708 ................................ 714-545-5560 

Welch Allyn, Inc., Industrial Products Division, Skaneateles Falls, NY 13153-0187 
....................................................................... 315-685-8945 

Wilbrechl Electronics, Sl Paul, MN 55107 ............................... 612-222-2791 

lamps, Indicator - See Lamps, Miniature & Subminiature (Vol. B) 

Lamps, Infrared-2460 
tOxlay, Inc., aranford, CT06405, 203-488-1033 ........................ a·1179 

A E G Corporation, Somerville, NJ 08876-1269 ........•................ 201-231-8300 
§Bulbtronics, Inc, Farmingdale, NY 11735 ....... 516-248-2272;1-8Q0-654-8542 Eastern 

Reg 
§t Casso-Solar, Pomona, NY 10970 ....................................... 914-354-2500 

Ealing Electro-Optics, Holliston, MA 01746 •......•..... 617-428-8370;1-s00-343-4912 
EG&G, Inc., Electro-Optics Div, Salem, MA 01970 ....................... 508-745-3200 
ElectroPhysics Corp, Nutley, NJ 07110 ................................. 201-667-2262 
Eraser Co., Syracuse, NY 13221 ........................................ 315-454-3237 
Gamma Scientific Inc, San Diego, CA 92123 ............................ 618-278-8034 
Gilway Technical Lamp, Woburn, MA 01801 ...........................• 617-935-4442 

§tGlar-Ban, A Mark IV Company, Tonawanda, NY 14150 .................. 716-694-6076 
GTE Sylvania Lighting, Sylvania Lighting Center, Danvers, MA 01923 ... 617-777-1900 

§ Hanovia, Canrad, Newark, NJ 07105 .................................... 201-588-4300 
ILC Technology, Inc., Sunnyvale, CA 94089 ....................••.•..... 408-745-7900 

§ Lamp Technology, Inc, BoMmie, NY 11716 ............................ 516-567-1800 
t Ledlronics, Inc., Torrance, C!I 90505 .................................... 213-548-9995 
§ Lil8'On Inc, Milpitas, CA 95035 ......................................... 408-946-4873 
§ Lumex Opto/Comps, Inc., Palatine, IL 60067 •...•...........•.••.•..... 312-358-2790 
§ NEC Electronics, Inc, Mou"..ain View, CA 94039 ........................ 415-960-6000 
§ North Ameiican Philips Ughting, Hightstown, NJ 08520 .........•....... 609-448-4000 
§ i'lTE Electronics, Inc., BIoorr.field, NJ 07003 ............................. 201-748-5089 
t OAL Associates, Inc., Escondido, CA 92025 ............................. 618-743-7143 

§t Optek Technology Inc., McKinney, 1)( 75069 .•.......................... 214-542-9461 
§ Opto Technology, Inc., Wheeling, IL 60090 .............................. 312-537-4277 

Scanning Devices, Inc., Wallharn, MA 02154 ............................ 617-891-8991 
§ Shokai Far Eas~ Ltd., Hartsdale, NY 10530 ............................. 914-681-0700 

Silicon Sensors, Dodgeville, WI 53533 .................................. 608-935-2707 
§ Three-Five Sys., Inc., Phoenix, AZ 85201 ................................ 602-496-0035 

§tVicon Industries, Inc. Melville, NY 11747 ................................ 516-293-2200 

Lamps, Krypton-2460 
JKL Components Corporation, Pacoima, CA 91331, 818-896-0019 •••••• 801163 

§ Shokei Far Eaat, Ltd., Hartsdala, NY 10530, 914-681.0700 •••••••••••••• a·1187 
§ Bulbtronics, Inc., Farmingdale, NY 11735 •..•.•. 516-248-2272;1-8Q0-654-8542 Eastern 

Reg 
GilwayTechnicai Lamp, Woburn, MA 01801 ............................ 617-935-4442 

§t Precision Lamp, Inc., Cotati, CA 94931 .................................. 707-792-0333 
§Xenon Corp, Woburn, MA 01601 ....................................... 617-938-3594 

lamps, LED & LCD - See Diodes, Light Emitting (Vol. B), Diodes, 
Liquid Crystal (Vol. B) 

lamps, Magnifying, Inspection-4100 - See Vol. D 

Lamps, Mercury Vapor-2460 
Altair Exchange Corporation, Northridge, CA 91324, 818-701-8977;800-824-5620 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 801128 
§American Ultraviol~ Murray HiI~ NJ 07974 ............................. 201-665-2211 

Aristo Grid Lamp Prods., Roslyn, NY 11576 ............................. 516-484-6141 
§ Bulbtronics, Inc., Farmingdale, NY 11735 ....... 516-248-2272;1.:a00-&54-8542 Eastern 

Reg 
Ealing Electro-Optics, Holliston, MA 01746 •..•...••.•.• 617-428-8370;1-8QO-343-4912 

§Gates, Gao. W, & Co. Inc., Franklin Sq. NY 11010 ............... : ...... 516-352-2904 
§ GTE Sylvania Lighting, Sylvania Ughting Cerrter, Danvers, MA 01923 ... 617-777-1900 

Hamamatsu Phcrtonics KK, Hamamatsu City, Shizuoka Pref, JAPAN.... 0534-52-2141 
§ Hanovia, Ganrad, Newark, NJ 071 05 .••.........•...•.•.............•... 201-588-4300 
§Lamp Technology, Inc., Bohemia, NY 11716 ............................ 516-567-1800 
§ North American Philips Lighting, Hightstown, NJ 08520 •....•.••........ 608-448-4000 
t Shogyo International Corp, Great Neck, NY 11021 ...................... 516-466-0911 
§ Shokai Far E_ Ltd., Hartsdale, NY 10530 ............................. , 914-681-0700 

§t Spectronics Corp~ Westbury, NY 11590 .•...•....•....•.•.......•...•.. 516-333-4840 
UVP, Inc., San Gabrie~ CA 91778 ....................................... 818-285-3123 
VOHarC Tubes, Fairfield, CT 06430 ...................................... 203-255-2833 

Lamps, Nanopulse-2460 
Xenon Corp., Woburn, MA 01801 ....................................... 617-938-3594 

EEM 1989 §-Product sold through,distributors t-Product meets MIL specs 



Lamps, Neon-2460 

Lamps, Neon-2460 
§ ArcoIectric Corp., canoga Park, CA 91304, 818-700-1933 ••••••••• 801130-1131 
§ Dlallght Corp., A camblidge EIctms. IneIs. Co., Manasquan, NJ 08736, 

201-223-9400 ••••••••••••••••••••••••••••••••••••••••••••••• 801140-1141 
tGilway Technical Lamp, Woburn, MA 01801, 617-935-4442 ............. B·1145 
§ 1nclu8lria1 Devices,lnc., Hackansack, NJ 07601, 201-489-8989 ••••• B.1161-1162 
§ Inter-Market, Glenview, IL 60025, 312-729-5330 ....... ..... .. • • .. • .... 801178 

§t JKLComponents Corporation, Pacoima, CA 91331, 81Il-89&0019 •••••• B.1163 
§t Shelly Aa8ocIatas, Inc., Tustin, CA 92680, 71~-9850 ••••••.•••..•.• 801122 
t ~o IntemalionaICorp •• GreatHack.NY11021.516-468-0911.......B.1186 
§ Shokai Far East, Ltd., Hartadale, NY 10530, 914-68f.C1700 •••••••••••••• B·1187 
§$loanCo., Sun Valley, CA 9135:H367, 213-875-1123 ••• B.1188,1192-1193,1195 

§t Sorenaon Ughtad ConIroIa, Hartford, CT 06114, 203-527-3092;1-800-24U240 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• B·1198 

§ Sylvania Miniatura Ughtlng, GTE Corporation, Hillaboro, NH 03244, 803-464-5533 
................................................................. B·1153 

Altair Exchange Corporation, Northridge. CA 91324 •..•.. 816-701-69n;800-824-562O 
ArisIo Grid Lamp Prods.. Roslyn. NY 11576 .••.•..••..••...•....•......• 516-484-6141 

§ Augat Alcoswitch, Augat Inc., N. Andover, MA 01845 ...•..•..•...•...•.• 508-685-4371 
§Bulbtronics, Inc., Farmingdale, NY 11735 ....•.. 516-249-2272;1-800-654-8542 Eastern 

Reg 
Communication Devices, Inc., Scarborough, OnL CAN M1 H3A4 . . . . .. . • . 416-439-6320 

§ Data Display Products, Los Angeles, CA 90009 ......................... 213-640-0442 
Eaton Corp./CuIIer-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 

WI 53216 ............................................................ 414-446-7487 
§EIectro-MecI1 Components, Inc., South EI Monte, CA 91733-3689 ......• 818-442-7180 

§tGenisco Technology Corp., La Mirada, CA 90638 ....................... 714-523-7001 
t ImIronics Industries, St Petersburg. FL 33716 .. . .... . .. .. .. .. .. . .. .. . .. • 813-572-9010 

In1emaIionaI Mirooelectronics, Arfing1on, TX 76003 ......•.••.•....•....• 817-561-2244 
§t Lamp Technology, Inc., Bohemia, NY 11716 ............................ 516-567-1800 

t Lamptronix Co. Lid., Crystal Lake, IL 60014 ............................. 815-455-0400 
§Ladoo Div, St Paul, MN 55107 ......................................... 612-222-2791 
t Ledtronics, Inc.. Torrance, CA 90505 .................................... 213-549-9995 

LaecrafI MIg., Long Island City, NY 11101 ............................... 716-392-8600 
§UtteIfuSe, Inc.. Sub. 01 Tracor, Inc., Des Plaines, IL 60016................ 312-624-1186 
§Lumex Opto/Comps., Inc., Palatine, IL 60067 ........................... 312-356-2790 

Micro Lamps Inc., Batavia, IL 80510..................................... 312-876-0900 
Mouser Electronics, Mansfield, TX 76063 ............................... 800-346-6873 

§ Oak Switch Systems, Crystal Lake, IL 60014 ............................ 815-456-5000 
Oshino Electric Lamp Works, Lid., Shinagawa-Ku, Tokyo, JAPAN .••..••... 03-471-8548 
Precision Lamp, Inc., Cotati, CA 94931 .................................. 707-792-0333 
RDi EIctms., Inc., New Rochelle, NY 10801 •....•...•.•.•..•..........•. 914-632-2628 

§ Relay Speciallles, Oakland, NJ 07436 .................................... 201-337-1000 
§ Schurter,lnc., Petaluma, CA 94952 ..................................... 707-n6-5311 

UVP,Inc., San Gabriel, CA 91n8 ....................................... 818-285-3123 
§t VCH Incorporated, Chicago Miniature, Buffalo Grove, IL 60089 ••.•. . . . • . 312-456-3400 

Voltarc Tubes, Fairfield, CT 06430 ...................................... 203-255-2633 
Wamco, Inc.. Fountain Valley, CA 92708 •..••.•.•.•.....•..•....••...... 714-545-5580 
Wilbrecht Electronics, St Pau~ MN 55107 ............................... 612-222-2791 

Lamps, Oil Tight-2460 
§ DiaHght Corp., A cambridge Elctms. Inds. Co., Manasquan, NJ 08736, 

201-223-9400 ............................................... 801140-1141 
§ Ericson Manufacturing Co. WillOughby, OH 44094 .............. ........ 218-951-8000 
t Ledtronics, Inc.. Torrance, CA 90505 .................................... 213-546-9995 

§tOak Switch Systems, Crystal Lake, IL 60014 ...................... ;..... 815-456-5000 
§Relay SpeciaIIIes, Oakland, NJ 07436................................... 201-337-1000 
§ Squara D Co. Palatine, IL 60067 . .. ... . .. .. . .. .... .. .. . .. .. .. .. .. .... .. . 312-397-2600 

§t VCH Incorporated, Chicago Miniature, Buffalo Grove, IL 60089 .•.. . . .. .. 312-456-3400 

Lamps, Press-to-Test-2460 
§t Glar-Ban, A Mark IV Company, Tonawanda, NY 14150 .. .. .... .. .. .. .. .. 716-694-5076 
§tOak Switch Systems, Crystal Lake, H. 60014 ............................ 815-456-5000 

§ Reley Specialties, Oakland, NJ 07436................................... 201-337-1000 
§Squara D Co. Palatine,IL 60067 ........................................ 312-397-2600 

Lamps, Projection-2460 
§AIan Gordon En1prs., Inc., N. Hollywood, CA 91801 ...................... 816-985-5500 
§Bulbtronics, Inc., Farmingdale, NY 11735 ....... 516-249-2272;1-600-654-8542 Eastern 

Reg 
§ Christie Electric Corp., Gardana, CA 90248 . . .. .. .. . .. .. .. .. ... .... ... .. . 213-715-1402 

Ealing Electro-Optics, Holliston, MA 01746 ......•...•.. 617-429-6370;1-800-343-4912 
§ Ercona, Patchogue, NY 11772 .......................................... 516-756-0700 
§ Genisco Technology Corp., La Mired&, CA 90638 •.•.•.•.•..•........... 714-523-7001 

Gilway Technical Lamp, Wobum, MA 01801 .•.•.•.....•.••.•........... 617-935-4442 
§GTE Sylvania Ughtlng,Syivania Ughting Center, Danvers, MA 01923 ... 617-7n-1900 
§ Hanovia, Canrad, Newark, NJ 07105 ........... .. .. .. .. .. .. .. .. .. .. .. .. . 201-586-4300 

Lamb Industries, Inc., Portland, OR 97225 .•..••...•....•.••....... ,. ..•• 503-297-8878 
§Lamp Technology, Inc., Bohemia, NY 11716 ............................ 516-567-1800 
t Lamplronix Co. lid., Crystal Lake, IL 80014 ............................. 815-455-0400 
§ North American Philips Ughting, Hightstown, NJ 08520 •... :............ 606-446-4000 

§t Precision Lamp, Inc.. Cotati, CA 94931 ••.....•..•..••.••........••..•.•. 707-792-0333 
§ Shelly Associates, Inc., Tustin, CA 92880 ............................... 714-686-9850 
tShogyo International Corp., Great Neck, NY 11021 ...................... 516-466-0911 
§Shokai Far East, Lid., Hartsdale, NY 10530 ............................. 914-681-0700 

Lamps, Solid State - See Diodes, Light Emitting (Vol. 8), Diodes, Liquid 
Crystal (VoL 8) . 

Lamps, Stroboscopic Source-2460 
AIpha-M Corp., Dallas, TX 75229 ...... .... ............. ...... .. ... ...... 214-406-0424 

§ Bulbtronics, Inc., Farmingdale, NY 11735 ..•.••. 516-246-2272;1-BO!Hl54-8542 Eastem 
Reg 

EG&G, Inc, EIecIro-Optics Div, Salem, MA 01970....................... 506-745-3200 
Electro Scientific Industries, Inc. (ESI), Portland, OR 97229 .•..•......... 503-841-4141 
Xenon Corp., Woburn, MA 01801 ....................................... 617-936-3594 

PRODUCT INDEX & DIRECTORY 

Lamps, Tritium (Hydrogen 3) Powered-2460 
t NRD Inc., Subsidiary of Mark IV IneIs., Inc., Grand Island, NY 14072, 716-773-7634 

................................................................. 002244 

Lamps, Tungsten Halogen-2460 
AND, William J. Purdy Co., Burlingame, CA 94010, 415-347-9916 ••••••• a.1049 

tGliway Technical Lamp, Woburn, MA 01801, 617-935-4442 •••••••• 801146-1149 
Altair Exchange Corporallon, Northridge, CA 91324 ...•.• 818-701-69n;800-624-5620 
American UHraviolet, Murray Hil~ NJ 07974 .............................. 201-665-2211 

§BulblrOnics, Inc., Farmingdale, NY 11735 ....... 516-246-2272;1-8DO-654-8542 Eastern 
Reg 

Communication Devices, Inc., Scarborough, Ont, CAN Ml H3A4 ..... . . . . 416-439-6320 
Ealing Electro-Optics, Holliston, MA 01746 ............. 617-429-8370;1-6D0-343-4912 
EG&G Gamma ScientiIic, Div. 01 EG&G Inc., San Diego, CA 92123 •. , . . . 616-276-8034 
Gamma Scientific Inc., San Diego, CA 92123 .. . . .. .. . .. .... .. .. .. .. .. ... 616-279-6034 

§Getes, Geo. W, & Co. Inc., Franklin Sq., NY 11010 ...................... 516-352-2904 
§GTE Sylvania Ughling, Sylvania Ughling Center, Danvers, MA 01923 ... 617-n7-1900 
§JKL Components Corporation, Pacoima, CA 91331 ..................... 816-896-0019 

§tLamp Technology, Inc., Bohemia, NY 11716 , ........................... 516-567-1800 
t lamptronix Co. Ltd., Crystal Lake, IL 60014 ............................. 815-455-0400 

Leecrafl MIg., Long Island City, NY 11101 ............................... 716-39241800 
§ North American Philips Ughling, Hightstown, NJ 08520 ..••....•...•..•. 609-448-4000 

§t Precision Lamp, Inc., Cotati, CA 94931 •......•.•...•..•.....•......•..•. 707-792-0333 
§ Shelly Associates, Inc., Tustin, CA 92680 ............................... 714-669-9850 
tShogyo Intemational Corp., Great Neck, NY 11021 ...................... 516-466-0911 
§ Shokai Far Eas\ Ltd., Hartsdale, NY 10530 .................... ......... 914-681-0700 
. Welch Allyn, Inc, Industrial Products Division, Skaneateles Falls, NY 13153-0187 

.. .. . .. .. .. .. . .. .. .. . .. .. .. . .. .. . . . .. .. .. . .. .. . .. . . .. • .. .. • .. . .. .. . .. .. 31!H>85-8945 

Lamps, Ultraviolet-2460 
JKL Componenta Corporation, Pacoima, CA 91331,81Il-89&0019 •••••• B.1163 

§American Ultraviolet, Murray HiI~ NJ 07974 ............................. 201-865-2211 
Aristo Grid Lamp Prods., Roslyn, NY 11576 ............................. 516-484-6141 

§ BUlblronics, Inc., Farmingdale, NY 11735 .; .••.. 516-246-2272;1-800-854-8542. Eastern 
Reg 

t Clean Room Prods., Ronkonkoma, NY 11 n9-652B ••..•..............•• 516-586-7000 
Ealing Electro-Optics, Holliston, MA 01746 •..•...•..... 617-429-6370;1-600-343-4912 

.EG&G,Inc., Electro-Optics Div, Salem, MA 01970 ....................... 506-745-3200 
§Gates, Geo. W, & Co. Inc., Franklin Sq., NY 11010 ...................... 516-352-2904 

Gilway Technicat Lamp, Wobum, MA 01801 ............................ 617·935-4442 
GTE Sylvania Lighting, Sylvania Ughting Center, Danvers, MA 01923 ... 1l17-n7-1900 
Hamamatsu Corporation, Bridgewater, NJ 08607 ......•..•..•.........• 201 -231-0960 
Hamamatsu Photonics KK., Hamamatsu City, Shizuoka Pre!, JAPAN.... 0534-52-2141 

§ Hanovia, Canrad, Newark, NJ 07105 .................................... 201-566-4300 
Imaging & Sensing Technology Corp., Horseheads, NY 14845 •......... 807-796-3372 

§ Lamp Technology, Inc., Bohemia, NY 11716 ............................ 516-567-1800 
§ Luxo Lamp Corp. Port Chester, NY 10573 ....•.•...•........•.•.•.....• 914-937-4433 
§Shokai Far East, Ltd., Hartsdale, NY 10530 ............................. 914-681-0700 

§tSpectronicsCorp., Westbury, NY 11590 ................................ 516-333-4840 
§Techni-Tool, Plymouth Meeting, PA 19462 ............ : ................. 215-825-4990 
§ UVP, Inc., San Gabrie~ CA 91778 ....................................... 816-285-3123 

Vactronic Lab. Equip. Inc, Bohemia, NY 11716 .......................... 516-567-0520 
Voltarc Tubes, Fairfield, CT 06430 ...................................... 203-255-2633 

§ Xenon Corp, Wobum, MA 01801 ....................................... 617-936-3594 

Lamps, Xenon-2460 
§t JKL Components Corporation, Pacoima, CA 91331, 816-896-0019 •••••• 801163 

§ Shokai Far Elat, Ltd., Hartsdale, NY 10530, 914-681-0700 •••••••••••••• 801187 
§ Alan Gordon Entprs., Inc., N. Hollywood, CA 91601 ..••..............••.. 816-965-5500 
§ Bulbtronics, Inc., Farmingdale, NY 11735 ..•.... 516-246-2272;1-800-654-8542 Eastern 

Reg 
§Christie Electric Corp., Gardena, CA 90248 .............................. 213-715-1402 

Ealing Electro-Optics, Holliston, MA 01746 . .. . .. .. . . ... 617-429-6370;1-8DO-343-4912 
EG&G, Inc., Electro-Op1ics Div, Salem, MA 01970 .•. . . . . • . . . . . . . . . . . . . .. 508-745-3200 
Electro Scientific Industries, Inc. (ESI~ Portland, OR 97229 .•.........•.. 503-641-4141 

§Gates, Geo. W, & Co. Inc., Franklin Sq., NY 11010 ...................... 515-352-2904 
GTE Sylvania Lighting, Sylvania Ughting Center, Danvers, MA 01923 •.. 617-n7-1900 
Hamarnatsu Photonics K.K., Hamarnatsu City, Shizuoka Pral, JAPAN. • .. 0534-52-2141 

§Hanovia, Canrad, Newark, NJ 07105 .................................... 201-586-4300 
ILC Technology, Inc., Sunnyvale, CA 94089 ............................. 406-745-7900 

t Imtronics Industries, St Petersburg, FL 33716........................... 813-572-9010 
§LampTechnology, Inc., Bohamia, NY 11716 ............................ 516-567-1600 
§ Lumex Opto/Comps., Inc., Palatine, 11_ 60067 ....••.....•....•.•.....•.. 312-356-2790 
§ North American Philips Ughling, Hightstown, NJ 08520 ................. 809-448-4000 

§t Precision Lamp, Inc., Cotati, CA 94931 .................................. 707-792-0333 
UVP,Inc., San Gabriel, CA 91778 .................................... : .. 818-285-3123 
Xenon Corp., Woburn, MA 01801 ....................................... 617-938-3594 

LANs - See Networks, Computer, Local Area (Vol. D) 

Laser Systems-4100 - See Vol. 0 

Laser Components & Laser Accessories-3700 
t Analog Moclulea, Inc., Longwood, FL 32750, 407-339-4355 ••••••••••••• 001004 

Avtech ElecIroaystems Ltd., Ottawa, Ontario, CANADA K2C 3H4, 613-226-Sm 
................................................................. 001220 

Advanced Kinetics, Costa Mesa, CA 92627 .•...•.••..•....•.•.•.•...... 714-846-7165 
§ Aerotech, Inc., Pittsburgh, PA 15239 .................................... 412-983-7470 
t Andersen Laboratories, Bloomfield, CT 06002 .. .. .. • . .. .. .. . . .. .. . .. . .. . 203-286-9090 
§Apollo Lasers, Inc, Chatsworth, CA 91311 .............................. 816-407-3000 

AT&T Microelectronics, Allen1own, PA 18103 .....•...•.•...•.. 1-8DO-372-2447;1n Can.: 
1-600-553-2448 

§ Atomergic Chametals Corp., Farmingdale, NY 11735-1527 ........•..•.. 516-694-9000 
§t Aydin Radar & EW Division, Div. 01 Aydin Corporation, SanJase, CA 95116-1371 

. . .. . .. . .. .. .. .. . .. .. .. . • . .. .. .. . . .. .. .. .. . .. .. .. .. .. . . .. .. .. .. .. .. .. .. 408-626-1100 
Burleigh Instrurnentis, Fishers, NY 14453................................ 716-924-9355 
Chicago Laser Systems, Inc, Chicago. IL 60634 ........................ 312-282-2710 

§-Product sold through distributors t-Product meets MIL specs EEM 1989 



tCleveland Crystals, Euclid, OH 44117 ................................... 216-486-6100 
tCoherent General, Inc. Sturbridge, MA 01566 ........................... 508-347-2661 
tCoheren~ Inc. Palo Alto, CA 94303 ..................................... 415-493-2111 

Computer Peripherals Inc. Newbury Pk, CA 91320 ...... 805-499-5751 ;800-854-7600 
t Control Laser CoIp. Orlando, FL 32809 .................. .. . .. .. ... 407-438-2500 
t Diversified Optical Products, Inc. Diversified Optical Corp., Salem, NH 03079 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ................. 603-898-1880 
t D. 0. Industries, Rochester, NY 14623 . . . . . . . . . . . . . . . . . . . . . . . . . . .. 716-359-4000 

Ealing Electro-Opiics, Holliston, MA 01746 ............. 617-429-8370;1-800-343-4912 
EG&G, Inc. Electronics Components Diy. Salem, MA 01970 ............ 508-745-3200 

t Electric Motor Engineering, Glendale, CA 9t201 ........................ 818-502-1866 
ElectroPhysics Corp., Nutley, NJ 07110 ................................. 201-667-2262 
Electro Scientific Industties, Inc. (ESI), Portland, OR 97229 .............. 503-641-4141 
E~ec Instruments Inc. Daytona Bet\., FL 32020 ......................... 904-253-5328 
GTE Government Systems Corp. Mountain View, CA 94039 ............ 415-966-2000 

§Hewlett-Packard Co. Cupertino, CA 95014 .............................. 800-752-0900 
Hitachi America, Ltd., San Jose, CA 95131 .............................. 408-435-8300 
Hughes Aircraft Co., Industrial Products Division, Carlsbad, CA 92009 ... 619-931-3000 

t KLC/Karllambrecht Corp. Chicago, IL 60618 .......................... 312-472-5442 
t Kontes, Kimble Div. of Owens/lL., Vineland, NJ 08360 . . . . . . . . . . . . . . . . . .. 609-692-8500 

§tLaser Concepts, Omega Organization Inll. Seattle. WA 98133 ........... 206-364-7881 
Lincoln Laser Co. Phoenix, IV'. 85004 .................................. 602-257-0407 

§Macrodyne, Schenectady, NY 12301 .................................. 518-356-3500 
tMaxwelllaboratories, Inc. San Diego, CA 92123-1506 .... 619-279-5100 
t Melles Grio~ Inc. Irvine, CA 92714 ...................................... 714-261-5600 

§t MERET, Inc. Santa Monica, CA 90404-4998 ............................ 213-828-7496 
§ NEC Electronics, Inc. Mountain View, CA 94039 ................... ".... 415-960-6000 
Nol~ J. A. Co., Monroeville, PA 15146 ................................... 412-733-1089 
Photon, Inc, los Gatos, CA 95030 ...................................... 408-354-5600 
Power Technology, Inc., Little Rock, AR 72219 .......................... 501-568-1995 
Quantronix, Smithtown, NY 11766 ...................................... 516-273-6900 
Raytheon Co. Laser Products, Quincy, MA 02169 ....................... 617-479-5300 
Recognition Technology. Inc. Westborough, MA 01581 .. .............. 617-366-4800 

§RMF Products, Inc, Batavia, IL 60510 ................................... 312-879-0020 
Sharp Electronics Corp., Mici'oelectronics Div. Mahwah, NJ 07430 ...... 201-529-8757 
Spiricon, Inc. logan, lIT 84321 ......................................... 801-753-3729 
Staftalllnc, Cranston, RI 02910 .......................................... 401-461-5554 

§ Sun Research, Inc~ New Durham, NH 03855 ........................... 603-859-7110 
T sktroni", Inc, Beaverton, OR 97077 ................................... 800-835-9433 

t Union Carbide Corporation, Industrial Chemicals Div. Crystal Products Dept, San Diego, 
CA 92123 ............................................................ 619-279-4500 

tu. S. Laser Corp. Wyckoff, NJ 07481 ................................... 201-848-9200 
Xenon Corp. Woburn, MA 01801 ....................................... 617-938-3594 

Laser Diodes - See Diodes, Laser (Vol. A) 

Latches, Panels & Cabinets-2400 - See Vol. C 

LeOs - See Diodes, liquid Crystal (Vol. B) 

Lead Assemblies, High Voltage-Also See Connectors; Cable 
Assemblies & Harnesses-SOOO - See Vol. C 

Lead Preparation Equipment, Surface Mount-4100 - See Vol. D 

leads, Test & Adapters-2900 - See Vol. D 

LEOs - See Diodes, light Emitting (LEOs) (VoL B) 

light Emitting Diodes (LEOs), Surface/Mount-3700 
Claire. ElectroniCS, Claire. Corporation, Mt. Vernon, NY 10550, 914-664-6602 

•.••...••.••••••.••.•••••.••••.•.•••.••••.•••••••••••••••.•• "'_" B·132O 
Dialigh1 Co"", It cambridge Elclrns. I"ds. Co., Manasquan, NJ 08736, 

201-223-9400 ......................................... ,.......... B.1139 
§ Everligh1- U.SA, Glendora, CA 91740, 213-697-5067 ••..••••••.•••••••• B.1143 
§ Idea, Inc., Brea, CA 92621, 213·697-4332 ••.•••.••.••••••.••••••• B.1086,1166 

IDEC Corporslioo, Sunnyvale, CA 94089-2211, 408-747-C155O •••• ,...... 6·1754 
§Industrial Devices,lnc., Hackensack, NJ 07601, 201-48908989 ..... B·1158-1159 

A E G Corporation, Telefunken Semiconductors Div. Somerville, NJ 06676-1269 
....................................... , ............................... 201-231-8300 

AT&T Microelectronics, Allentown, FA 18103 .................. 1-800-372-2447;ln Can.: 
1-800-553-2448 

§ Baknor Industries Inc., Mississauga, ONT. CANADA L5L IXI ........... 416-828-2400 
§ C & K/Unimax, Inc., C & K Components, Inc. Wallingford, CT 06492 •..• 203-269-8701 

ELMA Electronic Inc., Fremont CA 94536 ............................... 415-656-3400 
§EPD Electronics, Inc, Gardena, CA 90247 .............................. 213-515-4996 
§ Hewlett-Packard Co, Cupertino, CA 95014.............................. 800-752-0900 

International Mircoelectronics, Arlingfon, TX 76003 ...................... 817-561-2244 
Ledtronics, Inc, Torrance, CA 90505 .................................... 213-549-9995 

§t Lumex Opto/Comps., Inc. Palatine, IL 60067 ....••....................• 312-359-2790 
Mouser Electronics, Mansfield, TX 76063 ............................... 800-346-6873 
NEC Electronics, Inc., Mountain View, CA 94039 .............•......•... 415-960-6000 

§ Relay Speclellies, oakland, NJ 07436................................... 201-337-1000 
§ Rohm Corporation, Irvine, CA 92718 .................................... 714-855-2131 

Senior Iods., Inc, Wood Dale, IL 60191 .................................. 312-35D-16oo 
§Sharp Electronics Corp. Microelectronics Div. Mahwah, NJ 07430 ...... 201-529-8757 
§ Shelly Associates, Inc, Tustin, CA 92660 ............................... 714-669-9850 
§Shokai Far East, Ltd., Hartsdale, NY 10530 ............................. 914-681-0700 

Switches Un6mited, Inc. Woodside, NY 11377 ......•.... 718-478-5000;800-221·0487 
§ Three-Five Sys., Inc. Phoenix, IV'. 85201 ................................ 602-496-0035 
TopIlig~ York, FA 17404 ................................ 717-843-9901;800-233-9396 

§ Visual Communications Co., Inc., San Diego, CA 92126 ................. 619-549-6900 

Lenses, Filters, Windows, Infrared - Also see Filters, Color, 
Panellightj lenses, Readout" Display-3700 

IDEC Corporation, Sunnyvale, CA 94089-2211, 408-747-C155O ••••••• ,... B.1754 

Oxley, Inc., BranfOrd, CT 06405, 203-488-1033 •••••••• , •••••••••••••••. 801179 
t Balzers Optical Corporation, Marlboro, MA 01752 .................•.•..• 617-481-9860 

Burleigh Instruments, Fishers, NY 14453 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 716-924-9355 
Ceramasea~ New lebanon, NY 12125 .................................. 518-794-7800 

tCleveland Crystals, Euclid, OH 44117 ................................... 216-486-6100 
tCohere~ Inc., Palo Afto, CA 94303 ..................................... 415-493-2111 
t DiversHied Optical Products, Inc., Diversified Optical CoIp. Salem, NH 03079 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 603-898-1880 
t D. O. Industries, Rochester, NY 14623 .................................. 716-359-4000 
t Dontech, Inc. Doylestown, PA 18901 ................................... 215-348-5010 

Dubbeldee Harris Diamond Corp.:D. Drukker & Zn N.V. Mt Arlington, NJ 07856 
......................................................•..•............. 201-770-1420 

t Ealing Electro-Optics, Holliston, MA 01746 ............. 617-429-8370;1-800-343-4912 
§tErcona, Patchogue, NY 11772 .......................................... 518-758-0700 
§tGlar-Ban, A Mark IV Cempany, Tonawanda, NY 14150 .................. 716-694-5076 

§ IR Scientnic, Carlisle. MA 01741 ........................................ 508-667-7110 
t JMJ Technical Prods., Newark, NJ 07105 ............................... 201-589-4257 
t KLC/Karllarnbrecht Corp., Chicago, Il 60618 ..................•....... 312-472-5442 
t Ledtronics, Inc. Torrance, CA 90505 .................................... 213-549-9995 
§ Lumex Opto/Comps., Inc, Palatine, IL 60067 ...................•.....•. 312-359-2790 
t Melles Grio~ Inc., Irvine, CA 92714 ...................................... 714-261-5600 
§ Optics for Research, Inc, Caldwel~ NJ 07006 ........................... 201-228-4480 
tOptima Precision, Inc., Rancho Palos Verdes, CA 90274 .. 800-544-4418;213-377-4118 
t Plumer Precision Optics, Pennsburg, PA 18073 .......................•. 215-679-6272 
§ RMF Products, Inc., Batavia, Il6051 0 .. .. .. .. .. .... .. .. .. .......... .. ... 312-879-0020 
t Saphikon, Inc., MiKord, NH 03055 ....................................... 603-673-5831 

Savoy Electronics, Inc., Fllauderdele, Fl33310......... 305-563-1333;800-327-1282 
Schott Electronics, Seymour, CT 06483 ................................. 203-881-0102 
Schott Glas.~ Technologies, Inc. Duryee. PA 18642 ..................... 717-457-7485 

§ Shokai Far Eas~ Ltd., Hartsdale, NY 10530 ............................. 914-681-0700 
§ Visual Communications Co. Inc, San Diego, CA 92126 ................. 619-549-6900 
§ Carl Zeiss, Inc •. Thornwood, NY 10594.................................. 914-747-1800 

Lenses, Optical" Camera-3700 
Savoy Electronics, Inc., Ft. lauderdale, FL 33310, 305-563-1333;800-327-1282 

................................................................. A·1482 
§AIen Gordon Entprs., Inc. N. Hollywood, CA 91601 ...................... 818-985-5500 
t Balzers Optical Corporation, Marlboro, MA 01752 ....................... 617-481-9860 
t Coheren~ Inc., Palo Mo, CA 94303 ..................................... 415-493-2111 
t Diversified Optical Products, Inc., DiversHied Optical Corp., Saiem, NH 03079 

. . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .. 603-898-1880 
t D. O. Industries, Rochester, NY 14623 .................................. 716-359-4000 
t Ealing Electro-Optlcs, Holliston, MA 01746 ............. 617-429-8370;1-800-343-4912 

§tErcona, Patchogue, NY 11772 .......................................... '516-758-0700 
§ General Hardware MIg., New York, NY 10013 .......................... 212-431-6100 

Heitz, Karl, Inc, Woodside, NY 11377 ................................... 718-585-0004 
t KLC/Karl Lambrecht Corp. Chicago, IL 60618 .......................... 312-472-5442 
t Melles Grio~ Inc., Irvine, CA 92714 ...................................... 714-261-5600 
§ Optics for Research, Inc., Caldwel~ NJ 07006 ........................... 201-228-4480 
t Plumer Precision Optics, Pennsburg, PA 18073 ......................... 215-679-6272 

Rolyn Optics Co., Covina, CA 91722-2199 ........................ 618-915-5707/5717 
Schott Glass Technologies, Inc., Duryee. PA 18642 ..................... 717-457-7485 

§ Stenning Instnnents, Inc, Pacific Palisades, CA 90272 .................. 213-459-2930 
§t Vicon Industties, Inc, Melville, NY 11747................................ 516-293-2200 

§ Carl Zeiss, Inc. Thornwood, NY 10594 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . ... 914-747-1800 

lenses, Readout" Display - Also see Filters, Color, Panel 
light; lenses, filters, Windows, Infrared-2450 

IDEC Corporation, Sunnyvale, CA 94089-2211, 408-747-0550 ••••••••••. B.1754 
§ Industrial Devices,lnc., Hackensack, NJ 07601, 201-489-8989 ••••• B·1158,1162 

LedIronics,lnc., Torrance, CA 90505,213-549-9995 ••••••••••••••••••• B.1167 
Oxley, Inc., Branford, CT 06405,203-488-1033 ........................ 6·1179 

§Sloan Co., Sun Valley, CA 91353-0367, 213-875-1123 •••••••• B.1188,1191-1195 
§t Sorenson Ugh1ed Centrols, Hartford, CT 06114, 203-527-3092;1-1100-243-0240 

••••.••••••.•••••••••••••••••••••••••• , •••••••••••••••••••••••.•• 6·1198 
§ Visual Communications Co., Inc., San Diago, CA 92126, 619-549-6900 

....... , •• "................................................ B·1199-1203 
Atlantic Optical Moulding, Webster, MA 01570 .....•.................... 617-943-1746 

t Balzers Optical Corporation, Marlboro, MA 01752 ....................... 617-481-9860 
Display Devices, Inc., Encin~.as, CA 92024 .................... ,......... 619-753-0113 

tDontech, Inc, Doylestown, PA 18901 ................................... 215-348-5010 
§ Electro-Mech Components, Inc., South EI Monte, CA 91733-3669 ....... 818-442-7180 

§t Ercona, Patchogue, NY 11772 .......................................... 516-758-0700 
§tGlar-Ban, A MSrk IV Company, Tonawanda, NY 14150 .................. 716-694-5076 

lEE (Industtial EI.ectronic Engineers), Van Nuys, CA 91405 ...........••. 818-787-0311 
t JMJ Technical Prods., Newark, NJ 07105 ....•..•...........•.....••.••. 201-589-4257 

Leecraft Mig. Long Island City, NY 11101 ............................... 718-392-8800 
§ Lucas Duralith Corporation, Millville, NJ 08332 ..•.•..•. . . . • . . . . . . . . • . • • . 609-825-6900 
tMelies GnO!, Inc. Irvine, CA 92714 ...................................... 114-261-5600 
t Moldtronics, Inc., Downers Grove, IL 60515 ............................. 312-968-7000 
§ NOBEX Div. GrHfith Plastics Corp., Burlingame, CA 94010 .••...•.•..... 415-34208170 
Nol~ J. A. Co. Monroeville, PA 15146 ................................... 412-733-1089 
Oak Swnch Systems, Crystai lake, IL 80014 ....•.•....•.............•.. 815-459-5000 

§ Optics lor Research, Inc, Caldwel~ NJ 07006 ........................... 201-228-4480 
Penn Keystone Corp., Wallingford, CT 06492 ........................... 203-294-0537 
Polaroid Corporation, Polarizer Div. Norwood, MA 02082 .....••.....•.• 800-225-2770 

§ RMF Products, Inc, Batavia, Il60510 ......•......• ,.................... 312-879-0020 
Rolyn Optics Co. Covina, CA 91722-2199 ........................ 818-915-5707/5717 

§ Shelly Associates, Inc, Tustin, CA 92880 ............................... 714-689-9850 
§tVCH Incorporated, Chicago Miniature, Buffalo Grove, IL 60089 •......... 312-459-3400 

Lids, Hybrid Package-3130 - See Vol_ A 

light Choppers-3700 
EBling Electro-Optics, Holliston, W. 01746 ............. 617-429-8370;1-800-343-4912 
EG&G Gamma Scientific, Div. 01 EG&G Inc, San Diego, CA 92123 ...... 619-279-8034 

EEM 1989 §-Product sold through distributors t-Product meets MIL specs 



t Bectro-Opticallndusl!ies, Santa Barbara, CA 93130 ..•......• 805-964-6701 (ext 280) 
t Frequency Control Products, Inc., American TIme Pro<ructs Div, Deer PI<., NY 11729 

...................•.••............•.•.....••.............•.•...•...... 516-243--5730 
ITHACO,lnc., Meas. & Controllnstrs. Div, fthaca, NY 14851-6437 ...•..• 607-272-7640 

t Millivac Instruments, Inc., SchenecIady, NY 12301 .....•............•..• 516-355-8300 
Motorola Ceramic Products, Components Division, Albuquerque, NM 87113 

....................... , .. .. .. . .. . .. . .. .. .. . .. .. . .. .. .. .. .. . .. .. . .. .. .. 505-822-8801 
t Philamon, Inc., Farmingdale, NY 11735 .............•..•............•..• 516-249-2700 

Stanford Resch. Sys., Inc., Sunnyvale, CA 94089 , •.•..... ,.............. 408-744-9040 

Ught Pens-2000 - See Vol. D 

Light Sources, Fiber Optic - Also see Generators, light 
Pulse-2475 

AMP, Harrisburg, PA 17105, 717-564-Gloo ............................ Ce1157 
Berkeley Nucleonics Corp., RichmotlCl, CA 94804. 415-234-1100 •••••••• 1)01230 
Aberoplic Systems. Inc.. Simi Valley. CA 93063. 805-583-2088 ••••• ,... 8'1205 

§ NEC Electronics. Inc.. Mountain View. CA 94039. 415-960-6000 ••••••• •• 8"324 
t Advanlest America, Inc., Lincolnshire, IL 60069 • . . • . . • . . . . . . . . . • . . . . . . . . . 312-834-2552 

Antal Optronics Inc., Burlinglon, Ontario, CANADA 1..7M 1 A6 .. . • . . • . . . . . • 416-335-5507 
§ Banner Engin~ng Corp., Minneapolis, MN 55441 .........•..........•. 612-544-3164 
§ Bulbtronics, Inc., Farmingdale, NY 11735 .....•. 516-249-2272;1-8QO.654-8542 Eastern 

Reg 
C.G. Instruments, Dayton, OH 45459 .................................... 513-434-7643 

§t Codenoll Technology Corp., Yonkers, NY 10701 ........•........•...... 914-965-6300 ~ 
Oolan-Jenner Iods., Woburn, MA 01801 ................................. 617-935-7444 
DSA, 1nc.(Dai-lchi Shoji of America), DiY. of Leader Instruments, New York, NY 10011 

....................................................................... 212-691-9050 
Eaiing Electro-Optics, Holflston, MA 01746 ............. 617-429-8370;I-8QO.343--4912 

§Efector,lnc., Exton, PA 19341 ............................ 215-524-2000;800-441-8246 
Fiberoptics Technology, Inc., Pomfret, CT 06258 ..•..•... 203-926-0443,800-433-5248 
Fibronics International Inc., Communications Way, Hyannis, MA 02601-1 B92 

.. . ... ... ...... ........ .. ..... .... .. .. . .. . .. . . .. . .. ..... ... .. . .. ... .... 508-778-0700 
Gates, Geo. W, & Co., Inc., Franklin Sq., NY 11010 ...................... 516-352-2904 

t Gilway Technical Lamp, Wobum, MA 01801 ............................ 617-935-4442 
t INTELCO, Acton, MA 01720 ............................................ 508-264-4485 

§t Lamptronix Co., Ltd, Crystal Lake,IL 60014 ..............•.............. 815-455-0400 
§tLaser Diode, Inc., Morgan Crucible, New Brunswicl<, NJ 08901 ..•....•.. 201-249-7000 

§ Laser Precision Corp, Utica, NY 13502 ...................... :.......... 315-797-4449 
§ Lumex Opto/Cornps., Inc., Palatine, IL 60067 •.•................ ,....... 312-359-2790 

3 M Photodyne Inc., Camarillo. CA 93010 ........... ~ , .. , . . . . . . . • . . . . . . . 805-388-8378 
Ortel Corp., Alhambra, CA 91803........................................ 818-281-3836 
Rehlander Assocs., Beverly, MA 01915 ................................. 617-922-5961 
Schott Glass Technologies, Inc., Duryea, PA 18642 ..................... 717-457-7485 
Sharp Electronics Corp., Microelectronics Div, Mahwah, NJ 07430 .••..• 201-529-8757 
Sumitronics, Inc" Sumftomo Corporation, Sunnyvale, CA 94066 ....••..• 408-737-7683 
Tektronix, Inc., Beaverton, OR 97077 ............•......•.•...••....•.... 8QO.835-9433 

t Texas Optoelectronics, Inc., Garland, TX 75042 ........•......... ,...... 214-487-0085 
, U.s. Instr. Rentals, San Mateo, CA 94403 ............................... 800'824-2873 

Volp~MFG-USA. Auburn, NY 13021 .... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 315-255-1737 
Welch Allyn, Inc., Industrial Products Division, Skaneateles Falls, NY 13153-0187 

.. .. .. .. .. . . .. . .. . .. .. . .. .. . . . .. . . .. .. .. .. .. . .. .. .. . . . . . . .. .... .. . .. . .. 315-685-8945 
tXenon Corp, Woburn, MA 01801 ...... : ................................. 617-938-3594 
t York Technology, Inc., Burbank, CA 91502 ..•................••......... 818-955-8927 

Light Sources, Infrared - Also see Generators, Light Pulse-
3700 

Berkeley Nucleonics Corp., Richniond, CA 94804, 415-234-1100 ••• ,.... 001230 
§ Attech Corp, Somerville, NJ 08876 ..................................... 201-359-4454 
t Analog Modules, Inc., Longwood, FL 32750 ............................. 407-338-4355 
§Banner Engin~ng Corp., Minneapolis, MN 55441 ...................... 612-544-3164 
§ Bulbtronics, Inc, Farmingdale, NY 11735 .•...•. 516-249-2272;1-800-654-8542 Eastam 

Reg 
e.G. Instruments, Dayton, OH 45459 ....................•....•......•... 513-434-7643 
Data Instruments, Inc., Acton, MA 01720 ......•......................... 508-264-9550 
Ealing EIectro-Optics, Holliston, MA 01746 ............. 617-429-8370;1-800'343--4912 
EG&G Gamma Scientific, Div. of EG&G Inc., San Diego, CA 92123 ...... 619-279-8034 

§t Glar-Ban, A Mark IV Company, Tonawanda, NY 14150 .... .. .. .. .. .. .. .. 716-694-5076 
High Technology Sensors, Inc., Longwood, FL 32779 ................... 407-423-1755 

§IR Scientific, Carlisle, MA 01741 ........................................ 508-667-7110 
§t Laser Diode, Inc., Morgan Crucible, New Brunswicl<, NJ 08901 ......••.. 201-249-7000 

Ledtronlcs, Inc. Tonance, CA 90505 .................................... 213-549-9995 
§ NEC Electronics, Inc, Mountain View, CA 94039 ........................ 415-960-6000 

Ortel Corp., Alhambra, CA 91803 .......... ,............................. 818-281-3636 
t Radiometries, Inc., Huntsville, AL 35803 .................•..•.....•.....• 205-881-1272 
t Texas Optoelectronics, Inc., Garland, TX 75042 ................... ,..... 214-487-Q0B5 

Zexco, Van Nuys, CA 91401 ............................................ 818-997-7895 

Light .Sources, Photoelectric-3700 
§ EG & G VaCleC, SL Louis, MO 63132, 314-423-4900 ••••••••••••••••••• , 8'1.321 
§Attech Corp., Somerville, NJ 08876 ...................................... 201-359-4454 
t Ametek, Inc., Mansfield & Green Div, Largo, FL 34643 ..•..•............ 813-536-7831 
§Banner Engi~ng Corp., Minneapolis, MN 55441 ....................... 612-544-3164 
§Oolan-Jenner Iods., Woburn, MA 01801 ................................. 617-935-7444 

Eating Electro-Optics, HoIHston, MA 01746 ............. 617-429-8370;1-8Q0.343--4912 
§Efector,lnc., Exton, PA 19341 ............................ 215-524-2000;800-441-8246 

FSIIFork Standards, Inc., Lombard, IL 60148 ............ , 312-231-3511 ;312-932-9380 
§ Laser Diode, Inc., Morgan Crucible, New Brunswick, NJ 08901 ...•...•.• 201-249-7000 

LeecraII Mig., Long Island Cfty, NY 11101 ............................... 718-392-6800 
§Micro Switch, A Honeywell DiY, Freeport, IL 61032 ...................... 815-235-6600 
tPhoto Research:Kollmorgen, Chatsworth, CA 91313-2192 .............. 818-341-5151 

Rehlander Assocs., Beverly, MA 01915 .... ,............................ 617-922-5961 
§Relay Specialties, 0aIdand, NJ 07436 ................................... 201-337-1000 

Rodann Electronics MIg. Co., Brea, CA 92621 .....•......•..•........... 714-529-1301 
Scanning Devices, Inc., Waltham, ~ 02154............................ 617-891-6991 

§Scientlfic Technologies, Optical Sensor DiY. Inc., Hayward, CA 94544 ... 415-471-11717 

§Skan-A-Matic, Electro Corporation. Sarasota. FL 34230-3049 ....... :... 813-355-8411 

Light Sources, Stroboscopic-3700 
t Bruel & Kjaer Instrs.lnc., Marlboro, MA 01752-3093 •........•..•........ 508-481-7000 
Ea~ng Electro-Optics, Holliston, MA 01746 ............. 617-429-8370;1-8QO.343--4912 

§ Sunshine ScientifIC Instruments, Philadelphia, PA 19115 ................ 215-673-5600 
Vpnco, Inc., Novi, MI48050 ............................................. 313-344-0050 
Xenon Corp., Woburn, MA 01801 ... : ................................... 617-938-3594 

Light SQurces, Ultraviolet-3700 
Injectorall Electronics (Women Ownad). Bohemle, NY 11716, 516-563-3388 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• C,'125 
t American Ultraviolet Murray HiI~ NJ 07974. ............................. 201-665-2211 
§ Bulbtronics,lnc., Farmingdale, NY 11735 .....•.. 516-249-2272;1-800'654-8542 Eastam 

Reg 
Contact East, N. Andover, MA 01845 ...••••.. .. . .••••. .•.•• ..•.....••..• 508-682-2000 
Ealing Electro-Optics, Holliston, MA 01748 ............. 617-429-8370;1-8QO.343--4912 
EG&G Gamma Scientific, Div. of EG&G Inc., San Diego, CA 92123 ..•..• 619-278-8034 

§Gates, Geo. W, & Co., Inc., Franklin Sq., NY 11010 ...................... 516-352-2904 
GTE Sylvania Lighting, Sylvania Lighting Center, Danvers, MA 01923 ... 617-777-1900 
Imaging & Sensing Technology Corp., Horseheads, NY 14845 •..•...••• 607-796-3372 

§t Powertron Corp., Sparta, NJ 07871 .....•.....•.•••.•..•..•..•..••...... 201-579-5599 
§t Spectronics Corp., Westbury, NY 11590 ................................ 516-333-4840 
t Stenning Instrments, Inc., Pacific Palisades, CA 90272 .•..•..••.••.•.•.. 213-459-2930 
§UVP,lnc., San Gabriel, CA 91778 ....................................... 818-285-3123 

Xenon Corp., Woburn, MA 01801 ................................... ,.... 617-938-3594 

Lights, Indicator-2460 
Altair Exchange Corporation, Northridge, CA 91324. 818-701-6977;800-824-5620 

•••••••••••••••••.••••••••••••••••• , ••••••••• , •••••••••• ,... 801042,1044 
§ AND, William J. Purdy Co.. 8urlingame, CA 94010. 415-347-9916 ••••••• 801129 
§ Arcolectrlc Corp., Canoga Park, CA 91304, 818-700-1933 ••••••••• 801130-1131 
§ C & K/Unimax, Inc., C & K Componenta, Inc., Wallingford, CT 06492, 

203-269-11701 .................................................... 8'1694 
§t Dialight CorP .. A Cambridge Elctrns. IneIs. Co., Manasquan, NJ 08736, 

201-223-9400 ........... ,................................... 801133-1141 
Dio-Rey, Div. of Info-Lite, Fairvie .... NJ 07022, 201-941-4455 •••••••••••• 801073 

§ EAO Switch Corp., MiHord. CT 06460, 203-677-4577 ••••••• ,........... 8'1732 
§t Electronics Research Associates Inc., Winsted, CT 06098, 203-379-2731 ••••• 

8'1075 
, Everlight - USA, Glendora, CA 91740, 213-697-5067 ••••••••••••••••••• a·1143 

§tFlC Corp., Rockville, MD 20852,301-881-11124;800-638-6594............ a"367 
. t Gilway Technical Lamp, Wobum. MA 01801.617-935-4442 •••••••• a'1145-1148 

Idea, Inc., 8rea, CA 92621, 213-697-4332 ............................. 8'1166 
§ Industrial Devices. Inc., Hackensw.:k, NJ 07601, 201-489-8989 ••••• a'1158-1162 
§ Intar-Market, Glenview, IL 60025, 312-729-5330 ••••••••••••• ,......... a'll78 

ITW Switches, Illinois Tool Works, Chicago, IL 60634, 312-282-4040 • • • •• 801762 
§t JKL Componanta Corporation, Paeoima, CA 91331, 818-896-0019 •••••• a'1163 

Lamb Indu_s, Inc., Portland, OR 97225, 503-297-9878 •••••••••••••• 801164 
§t Lamptronix Co., Ud., Crystal Lake, IL 60014, 815-455-0400 ••••••••••••• 801165 
t Ledtronics, Inc., Torrance.CA 90505. 213-549-9995 ••••••••••••••••••• a'll67 

Manufacturers Componenta. Inc., Hialeah, FL 33016, 305-556-4481;800-367.(1377 
................................................................. 8·1788 

§ NKK Switches of America, Inc., Scottadale. AZ 85260, 602-991-G942 
••••• , ••••••••• , . • • • • • • • • • • • . • • • • • • • • • • •• • • • • • • • • • • • • • • • • • •• a·1817-1821 

§ Oslo Controls, Cheshire, CT 06410-1511,203-272-2794 •••••••••••••••• a'1827 
t Oxley, Inc., Branford, CT 06405,203-488-1033 ••••••••••••••••••••• ,.. 801179 

Rundel Prods., Allied Control, Plantavllle, CT 06479, 203-621-6771 •• 8'1832-1833 
Sam Sung Elctrn. Dves., AmerIca, Inc., La MIrada, CA 90638. 213-802-8425 

••••••••••••••••••••••••••••••••• ,.......................... 801106-1108 
§t Shelly Associates, Inc., Tustin. CA 92680. 714-669-9850 ••••••••••••••• a'll22 

§ Shokai Far East, Ltd., Hartadale, NY 10530, 914-881-G700 ••••••••••••• , B'1187 
§Sloan Co., Sun Valley, CA 91353-G367. 213-675-1123 ••••• ' ••••• ". B"188-'190 

§t Sorenson Ughted Controls, Hartford, CT 06114, 2D3-527-3092;HIDD-243-G240 
•••••• , ••.••••••••••••••••••••••••••••••••••••••••••••••••••••••• 8'1198· 

§ VISUal Communications Co., Inc., San DIego, CA 92126. 619-549-6900 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 8"199-'203 

Allied Contro~ PlaI)tsville, CT 06479 .................................... 203-621-6771 
APM-Hexseal, Englewood, NJ 07631 ................................... 201-569-5700 

§ Arrow Hart Components, Cooper Industries, Charlottesville, VA 22906-9050 
.... ,.................................................................. 804-974-5100 

§t Audiosone, Inc., Stratford, CT 06497 ...............•..•......•..•....... 203-377-4475 
§ Augat Alcoswnch. Augat Inc., N. Andover, MA 01645 ........... ,........ 508-685-4371 
§ Bulbtronics, Inc., Farmingdale, NY 11735 ....•.. 516-249-2272;1-800-654-8542 Eastern 

Reg 
§C & K Components, Inc., Newton, MA 02158-1082 ...................... 617-964-6400 
t CapRol Switch Inc, Danbury, CT 06810 ...•...••••...••......•.••..••..• 203-744-3300 
§Cole Hersee Co., Boston, MA 02127-2467 .............................. 617-268-2100 

Communication Devices, Inc. Scarborough. Ont, CAN M1H3M . . . . . • . • • 416-439-6320 
Crosspoint, Div. of Infc>-Lfte, Fairview, NJ 07022 ......................... 201-941-4455 

§ Data Display Products, Los Angeles, CA 9ODD9 .••..•...•..•.•.......... 213-640-0442 
t Devco Engineering, Fairfield, NJ 07006 ................................. 201-cAB-0321 

Display Devices, Inc., Encinitas, CA 92024 .............................. 619-753-0113 
§ Dreefs Swftch. Inc., Waukegan, iL 60087 •••.....••.••..•. 312-662-7667;8QO.323-96Q5 
t Eaton CorpJMSC Products, Coste Mesa, CA 92627 ••.......•..••..•..• 714-642-2427 

, §t Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls DiY, Milwaukee, 
WI53216 ............................................................ 414-449-7487 

§t Electro-Mech Components, Inc., South EI Monte, CA 91733-3689 •.. ,... 816-442-7180 
Entreiec, Aisthom International, Spring Valley, NY 10977 ..•......•..•.•• 914-425-7460 

t FOght Connector, TransTechnology Electronics, Peoria, IL 61615-1584 .• 309-693-3300 
§GC-Thorsen, Rockford, iL 61105-1209 .................................. 815-968-9681 

§t Genisco Technology Corp, La Mirada, CA 9063B ....................... 714-523-7001 
§tGIar-Ban, A Mark IV Company, Tonawanda, NY 14150 .................. 716-694-5076 

GTE Sylvania Lighting,'Sylvania Lighting Center, Danvers, MA 01923 ... 617-777-1900 
§ IDEC Corporation, Sunnyvale, CA 94089-2211 ..• ,...................... 408-747-0550 
§ lEE (Industrial Electronic Engineers), Van Nuys, CA 91405 .............. 811H87-Q311 

§-Product sold through distributors t.;...Product meets MIL specs EEM 1989 



t Imtronics Industries, Sl Petersburg, FL 33716........................... 813-572-9010 
§lamp Technology,lnc. Bohemia. NY 11716 .............•.............. 516-567-1800 

§tLedco Div. Sl Paul, MN 55107 ......................................... 612-222-2791 
§tLeecraft Mig.. Long Island City, NY 11101 .............................. 718-392-8800 
§t LitteHuse. Inc. Sub. of Tracor, Inc. Des Plaines, IL 60016 ................ 312-824-1188 
§Lumex Opto/Comps..lnc.. Palatine,lL 60067 .......................... 312-359-2790 
§ MEC AlS, Ballerup, DENMARK DK-2750 ............................ 011-4542973366 
§Merix Chemical Co. Chicago,lL 60649 ................................. 312-221-8242 
§ MG Electronics. Hauppauge, NY 11788 . .. . .... ........................ 516-582-3400 

Micro Lamps Inc. Batavia. IL 60510 .. .. . .. . .. . .. .. . . .. .. .. .. .. .. . .. . .... 312-879-0900 
§Micro Switch, A Honeywell Div. Freeport, Il61032 ...................... 815-235-6600 

NEC Electronics. Inc., Mountain View, CA 94039 ........................ 415-960-6000 
§t Oak Switch Systems, Crystal Lake, IL 60014 ............................ 815-459-5000 

§ Oshino Electric Lamp Works, Ltd., Shinagawa-Ku, Tokyo, JAPAN .......... 03-471-8548 
Penn Keystone Corp. Wallingford, CT 06492 ........................... 203-294-0537 
PyI .... National Division, BRlntec Corp. Chicago, IL 60651 ................ 312-342-6300 

§ Relay SpeciaHies, Oakland, NJ 07436 ................................... 201-337-1000 
§ Schurter, Inc, Petaluma. CA 94952 ..................................... 707-778-6311 

Sharp Electronics Corp., Microelectronics Div, Mahwah, NJ 07430 ...... 201-529-8757 
t Shogyo Intemational Corp. Great Neck, NY 11021 ..............•....... 516-466-0911 
§ Swnchcraft, Inc, A Raytheon Company, Chicago, IL 60630 ............ ,. 312-792-2700 

§t Sylvania Miniature Lighting, GTE Corporation, Hillsboro, NH 03244 ..... 603-464-5533 
§tVCH Incorporated, Chicago Miniature, Buffalo Grove, Il60089 .......... 312-459-3400 

§ Wilbrecht Electronics. St Paul, MN 55107 .. . .. . .. .. .. .... .............. 612-222-2791 

Lights, Panel - See Lights, Indicator (Vol. B) 

Lights, Pilot - See Lights, Indicator (Vol. B) 

Limit Stops - See Knobs, Limit Stop (Vol. C) 

Limit Stops, Mechanical-2500 - See Vol. C 

Limiters, Current-4300 
§t Bussmann:Cooper Industries, 51. Louis, MO 63178, 314-394-2Sn . • . . . •. C-1295 

§ FIC Corp., Rockville, MD 20852, 301-881-8124;800-638·6594 •••...•.••.• B-1367 
Keystone Carbon, Thennistor Dlv., 51. Marys, PA 15857, 814-781-1591 

.......................................... , .•••.•..•.•••..•• B-1901,1903 
§ PolyPhase, Corporation, Gardnerville, NV 89410-1237, 

702·782-2511;800-325-7170 ..•••••.•.•••••••.•••.•••..••••.••••••• B-1405 
Raychem Corp., Elctrns. Grp., Menlo Park, CA 94025, 415-361-3880 •••.• B-1407 
Schurter, Inc., Petaluma, CA 94952, 707-n8-6311 •.•.•...••......•••.• 8-1408 
Thenn-O-Disc, Inc., Sub. Emerson Elec. Co., Mansfield, OH 44907, 419-525-8500 

............................................ , .................... 8-1921 
§t Aydin Radar & fW Division, Div. of Aydin Corporation, San Jose, CA 95119-1371 

. . .. . .. . . . . . . . .. . .. .. . . .. . . .. . . . . . . . . . . . . .. . .. .. . . . . . . .. . . . . . . . . . . .. . .. 408-629-1100 
§ Bumdy Corporation, Norwalk" CT 06852 ..................... . .. .. . .. ... 203-838-4444 

Hijran Corporation, Flemington, NJ 08822-9943 .. . . . . . . . . . . . . . . . . . . . . . .. 201-782-5525 
Mechanical Products Inc, Jackson, MI 49204 ........................... 517-782-0391 
Micro Devices Product Group, Therm-O-Disc, Inc., Mansfield, OH 44907 

.. . .. . .. .. . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . . .. 419-525-8500 
§ Midwest Components, Inc. Muskegon, MI 49443 ........................ 616-777-2602 
t NWl Transformers, Bordentown, NJ 08505 ............................. 609-298-7300 
§ Payne Engineering, Scott Depot WV 25560 ............................. 304-757-7353 

Siemens Components, Inc. Special Products Div, Iselin, NJ 08830 ...... 201-321-3400 
§tSilicon General, Garden Grove, CA 92641 .............................. 714-898-8121 

§Square 0 Co. Palatine, IL 60067 ........................................ 312-397-2600 
Techno, Inc, Van Nuys, CA 91405 ...................................... 818-781-1642 
Texas Instruments, Connector System, Attleboro, MA 02703 ............. 508-699-5269; 

Texas Instrs., Matis. & Controls Grp. Attleboro, MA 02703 .............. . 
Western Elctrn. Comps Corp. Camarillo, CA 93010 .................... . 

§ World Products Inc. Sonoma. CA 95476 ...................... .. 

Limiters, Microwave-3450 - See Vol. A 

508-699-3450 
617-699-3800 
805-482-8002 
707-996-5201 

Limiters, Surge - See Suppressors, Transient Voltage (Vol. B) 

Line Conditioners-4050 - See Vol. D 

Line Controlled Switches - See SWitches, Data (Vol. D) 

Line Stretchers, Microwave-3450 - See Vol. A 

Liners, Tube Shield - See Shields, Tube (Vol. C) 

LNA-LNB, Satellite Antennas-1900 - See Vol. D 

Loads, ElectroniC, Variable-Also See Dummy Loads-2900 - See 
Vol. D 

Locators, Static-2900 - See Vol. D 

Locators, Open Short-2900 - See Vol. D 

Locks, Dial & Shaft-2400 - See Vol. C 

Logic Cards (without Components) - See Boards, Plug-in (Vol. C) 

Logic Circuits - See Cards, Logic (Vol. D), Modules, Logic (Vol. A) 

Loudspeakers - See Speakers (Vol. D) 

Louvers, Vents, & Windows (For Equipment) - See Enclosures, 
Equipment & Panel Mounting (Vol. C) 

Lubricants-1600 - See Vol. C 

Lugs, Terminal- See Terminals, Lug (Vol. C) 

Magnets (Mil), Permanent-2440 

LVDTs - See Transducers, Displacement (Vol. B) 

Machines & Accessories, Semiconductor Manufacturing-4100 -
See Vol. D 

Machines & Tools, Crimping - See Tools, Crimping & Swaging (Vol. C) 

Machines, Automatic Heat Shrink-4100 - See Vol. D 

Machines, CapaCitor Winding-4100 - See Vol_ D 

Machines, Cleaning & Degreasing-Also See Cleaners, Ultrasonic-
4100 - See Vol. D 

Machines, Coil Winding-4100 - See Vol. D 

Machines, Component Handling, Feeding, Insertion & Sorting-4100 
- See Vol. D 

Machines, Drilling, Laser-4100 - See Vol. D 

Machines, Hermetic Sealing-4100 - See Vol. D 

Machines, Induction Heating (Electronic)-4100 - See Vol. D 

Machines, Lead Cutting & Forming-4100 - See Vol. D 

Machines, Magnet Wire Twisting-4100 - See Vol. D 

Machines, Marking & Numbering-4100 - See Vol. D 

Machines, Marking, Laser-4100 - See Vol. D 

Machines, Mask Alignment & Exposure-4100 - See Vol. D 

Machines, Metallizing, Vacuum - See Deposition Equipment, Vacuum 
& Accessories (Vol. D) 

Machines, Plastic Molding-4100 - See Vol. D 

Machines, Plating-4100 - See Vol. D 

Machines, Printed Circuit Drilling, Etching & Punching-4100 - See 
Vol. D 

Machines, Terminallnstalling-4100 - See Vol. D 

Machines, Ultrasonic Bonding-4100 - See Vol. D 

Machines, Vibration Fatigue Testing - See Testers, Vibration (Vol. D) 

Machines, Wafer Alignment - See Machines, Mask Alignment & 
Exposure (Vol. D) 

Machines, Wire Marking, Manual & Automatic-4100 - See Vol. D 

Machines, Wire Measuring & Cutting-4100 - See Vol. D 

Machines, Wire Stripping, Laser-4100 - See Vol. D 

Machines, Wire Wrapping - See Tools, Wire Wrapping (Vol. C) 

MagnetiC Materials - See Cores, Magnetic (All Types) (Vol. C), Ferrite 
Material & Parts (Vol. C) 

Magnetizers-2900 - See Vol. D 

Magnetodiodes - See Magnetoresistors, Hall (Vol. A) 

Magnetometers-2900 - See Vol. D 

Magnetoresistors, Hall-4800 - See VOI_ A 

Magnetrons - See Tubes, Microwave (Vol. A) 

Magnets, Focusing - See Magnets, Permanent (Vol. C) 

Magnets (Lab. Type)-1850 - See Vol. A 

Magnets, Permanent-1850 - See Vol. A 

Magnets, Superconducting-1850 - See Vol. A 

Magnets (MIL), Permanent-2440 
t Arnold Engineering Company, SUb. SPS Technologies, Marengo, IL 60152 

.......................................................... : ..........•.. 815-568-2000 
Jobmaster Corp. Randallstown, MD 21133-0207 ......... 301-655-1400;800-642-1400 

t Magnet Sales & Mig. Co. InG., Culver City, CA 9023D-6127 ............... 213-391-7213; 
800-421-6692 

t Ogallala Elctrns., Div. Arnold Engrg. Co, Ogallala. NE 69153 ........•... 308-284-4093 
tThe Permanent Magnet Co. Inc., Indianapolis, IN 46226 ................. 317-547-1336 

Steward, D. M. Mig. Co., Chattanooga. TN 37401 ....................... 615-867-4100 

Magnifying Glasses, Inspection-4100 - See Vol. D 

Maintenance, Self, Computers-2000 - See Vol. D 

Manufacturing, Turnkey-4100 - See Vol. D 

Markers, Dry Transfer - See Kits, Marking (Vol. C) 

EEM 1989 §-Product sold through distributors t-Product meets MIL specs 



Ughts, Indicator-2460 

Markers, Identification - See Labels (Vol. C), Nameplates (Vol. B), 
Machines, Marking and Numbering (Vol. D) 

Markers, RF - See Generators, Marker (VoL D) 

Markers, Terminal - See Kits, Marking,· etc. (Vol. C) 

Markers, Wire, Tab & Sleeve - See Wire Markers (Vol. C) . 

Mark Recognition Equipment, Optical-2000 - See Vol. D 

Masers & Accessories-3450 - See Vol. A 

Mask Alignment & Exposure Systems - See Machines, Mask 
Alignment & Exposure (Vol. 0) 

Masks, Solder-4600 - See Vol. C 

Material, Permanent Magnet-1850 - See Vol. A 

Materials, Shock, Noise, & Vibration Control-2500 - See Vol. C 

Materials, Thick Film-1600 - See Vol. C 

Matrices, Switching-Also See Boards, Programming-2000 - See 
Vol. D 

Measuring Equipment, Fiber Optic, Attenuation 8. Bandwidth-22Oll 
- See Vol. D 

Media, Magnetic - See Disks, MagnetiC (Vol. D), Tape, MagnetiC (Vol. 0) 

Megaphones - See Amplifiers (Vol. D) 

Memories, DRAM, Surface Mount-3130 - See Vol. A 

Memories, RAM, Surface Mount-3130 - See Vol. A 

Memory Devices/Controllers, Bipolar, Add-.in-2000 - See Vol. D 

Memory Devices/Controllers, Bipolar, Add-on-2000 - See Vol. D 

Memory Devices/Controllers, Bubble, Add-on-2000 - See Vol. D 

Memory Devices/Controllers, CCD, Add-in-2000 - See Vol. D 

Memory Devices/Controllers, MOS, Add-in-2000 - See Vol. D 

Memory Devices/Controllers, MOS, Add-on-2000 - See Vol. D 

Memory Systems, Bubble-2000 - See Vol. D 

Memory Systems, Core-2000 - See Vol. D 

Memory Systems, Delay Une-2000 - See Vol. D 

Memory Systems, Disk-2000 - See Vol. D 

Memory Systems, Disk, Flexible-2000 - See Vol. D 

Memory Systems, Semiconductor-2000 - See Vol. 0 

Memory Systems, Tape-2000 - See Vol. D 

Message Repeaters, Telephone-1900 - See Vol. D 

Meter Cases - See Enclosures, Equipment & Panel Mounting (Vol. C) 

Meter Controllers - See Relays, Meter (Vol. B) 

Meter Expanders - See Multip6ers, Meter (Vol. 0) 

Meters, Acceleration - See Accelerometers (Vol. B) 

Meters, Admittance-2900 - See Vol. D 

Meters, Ampere, AC-2900 - See Vol. D 

Meters, Ampere, DC-2900 - See Vol. D 

Meters, Ampere, RF-2900 - See Vol. D 

Meters, Ampere, True RMS-2900 - See Vol. D 

Meters, Ampere Hour-2900 - See Vol. D 

Meters, Attenuation-2900 - See Vol. D 

Meters, Audio Level-2900 - See Vol. D 

Metel'$, Bar Graph-2950 - See Vol. D 

Meters, Battery Capacity-2900 - See Vol. D 

Meters, Capacitance, Inductance-2900 - See Vol. D 

Meters, Clamp-on-2900 - See Vol. D 

Meters, Coercivity-2900 - See Vol. D 

Meters, Conductal'lce-2900 - See Vol. D 

Meters, Counting Rate, Nuclear-2900 - See Vol. D 

Meters, Decibel Indicating-2900 - See Vol. D 

Meters, Deviation-2900 - See Vol. D 

Meters, Digital ESR-2900 - See Vol. D 

Meters, Digital RPM-2900 - See Vol. D 

Meters, Digital, 2-wire, 4-20 mA Current Loop-2950 - See Vol. D 

Meters, Dissolved Oxygen-29llO - See Vol. D 

Meters, Distortion & Noise-2900 - See Vol. D 

Meters, Edgewise-2950 - See Vol. D 

Meters, Elapsed Time - See Indicators, Elapsed Time (Vol. D) 

Meters, Electrometer-2900 - See Vol. D 

Meters, EMC - See Meters, RFI (Vol. D) 

Meters, FM Deviation-2900 - See Vol. D 

Meters, Field Strength-2900 - See Vol. D 

Meters, Fluid Flow-2200 - See Vol. D 

Meters, Flux-2900 - See Vol. D 

Meters, Frequency-2900 - See Vol. D 

Meters, Frequency Deviation-2900 - See Vol. D 

Meters, Galvanometer-2900 - See Vol. D 

Meters, Gauss-2900 - See Vol. D' 

Meters, Hand Held-2900 - See Vol. D 

Meters, Humidity-2900 - See Vol. 0 

Meters, Illuminated Scale-2950 - See Vol. D 

Meters, Impedance-2900 - See Vol. D 

Meters, Kilovolt-2900 - See Vol. 0 

Meters, Laser Energy - See Monitors, Laser Energy (Vol. D) 

Meters, Ught (Nonphotographic)-2900 - See Vol. D 

Meters, Megohm-2900 - See Vol. D 

Meters, Microampere - See Meters, Ampere (Vol. D) 

Meters, Micro Ohm-2900 - See Vol. 0 

Meters, Microwave-2900 - See Vol. D 

Meters, Modulation-2900 - See Vol. D 

Meters, Moving Coil-2950 - See Vol. D 

Meters, Moving Iron-2950 - S!*, Vol. D 

Meters, Moving Scale-2950 - See Vol. D 

Meters, Multifunction (Analog)-2900 - See Vol. D 

Meters, Multifunction (Digital)-2900 - See Vol. D 

Meters, Noise & SOund Level-2900 ""' See Vol. D 

Meters, Null-2950 - See Vol. D 

Meters, Ohm-2900 - See Vol. D 

Meters, Optical Power-2900 - See Vol. D 

Meters, Panel (Analog)-2950 - See Vol. D 

Meters, Panel, Bargraph - See Meters, Bargraph (Vol. D) 

Meters, Panel (Digital)-2950 - See Vol. D 

Meters, Peak Power-2900 - See Vol. D 

Meters, PH-2900 - See Vol. 0 

Meters, Phase-2900 - See Vol. D 

Meters, Power- See Meters, Watt (Vol. D) 

Meters, Power Factor-2900 - See Vol. D 

Meters, Q-2900 - See Vol. D 

Meters, Rate (Pulsed)-2900 - See Vol. D 

Meters, Ratio-2900 - See Vol. D 

§-Product sold through distributors t-Product meets MIL specs EEM 1989 
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Meters, Reflectometer-2900 - See Vol. D 

Meters, Relay - See Relays; Meter (Vol. B) 

Meters, Resistance-2900 - See Vol. D 

Meters, RFI-2900 - See Vol. D 

Meters, S Unit-2900 - See Vol. D 

Meters, Slope - See Inclinometer (Vol. 0) 

Meters, Snap-around - See Meters, Clamp-on (Vol. 0) 

Meters, Standing Wave Ratio-2900 - See Vol. D 

Meters, Static Decay-2900 - See Vol. D 

Meters, Taut Band-2950 - See Vol. D 

Meters, Temperature (Contacting)-2900 - See Vol. D 

Meters, Temperature, Dial type (Noncontacting) - See Pyrometers 
(Vol. 0) 

Meters, Temperature, Infrared-2900 - See Vol. D 

Meters, Thermal Transfer-2900 - See Vol. D 

Meters, Time Interval - See Timers, Interval (Vol. 0) 

Meters, Vacuum Tube VoH (VTVM)-2900 - See Vol. D 

Meters, VAR-2900 - See Vol. D 

Meters, Vibration-2900 - See Vol. D 

Meters, VoH, AC-2900 - See Vol. D 

Meters, VoH/ Ampere - See Meters, Watt (Vol. 0) 

Meters, VoH, DC-2900 - See Vol. D 

Meters, VoH, Differential - See Meters, Volt (Vol. 0) 

Meters, VoH, Digital-2900 - See Vol. D 

Meters, VoH, Potentiometric-2900 - See Vol. D 

Meters, VoH, RF-2900 - See Vol. D 

Meters, VoH, Sampling-2900 - See Vol. D 

Meters, Volt, True RMS-2900 - See Vol. D 

Meters, VU-2900 - See Vol. D 

Meters, Watt-2900 - See Vol. D 

Meters, Watt Hour-2900 - See Vol. D 

Meters, Watt, RF-2900 - See Vol. D 

Meters, Wave-2900 - See Vol. D 

Meters, Waveguide - See Meters, Microwave (Vol. 0) 

Meters (MIL)-2440 
Airpax Co., Cheshire DiY., Cheshire, CT 06410,203·271-6000 ••••••••••• B·1931 
Datel, Inc., Mansfield, MA 02048-1194,508-339-3000 ••••••••.••••••••• 001170 
I.M-C., (International Mierotronics Corp.), Tuscon, AZ 85714, 

602-748-7900;1-800-433-3767 ••.•••••••••••••••••••••••• Do1398,14OO-1401 
Intemationallnstruments:APrime Technology Company, N. Branford, CT 06471, 

203-481-5721 ............................................... Do1402-1403 
Jobmaster Corp., Randallstown, MD 21133-G207, 301-655-1400;800-642-1400 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A'1329 
Qualltec Technologles,lnc., Palo Alto, CA 94303-1706, 408-984-1763 ••• Do1336 

t Bowmar Telecommunications Div, Acton, MA 01720. .. . . . . .. .. .. . . . . ... 508-263-8365 
tGralex Industries, Tanytown, NY 10591 ................................. 914-631-2978 
t Ideal Precision Meter, Brooklyn, NY 11222 .. .. .. .. .. .. .. .. .. .. .. . .. .. ... 212-383-6904 

Mercer Electronics, Simpson Electric Co., Elgin, IL 60120 ............... 312-697-2260 
t Millivac Instruments, Inc., Schenactady, NY 12301 ..........•.....••.... 518-355-8300 
tPhoto Research:Kolimorgen, Chatsworth, CA 91313-2192 .............. 818-341-5151 
tShogyo Intemational Corp., Great Neck, NY 11021 ...................... 518-466-0911 

Simpson Electric Co., Elgin, IL 60120 ................................... 312-697-2260 
Telephonics Corporation/PRO Instruments, Huntington, NY 11743 

................................................................. 518-549-6415/6102 
§ Triplett Corporation, Bluffton, OH 45817-9987 ........................... 419-358-5015 

Microcircuit Production Equip.-4100 - See Vol. D 

Microcircuits - Sl;le Integrated Circuits (Specific Types) (Vol. A) 

Microcircuits, Thick Film - See Circuits, Hybrid, Thick Film (Vol. A) 

Microcircuits (MIL)-2440 
t Aeroflex Laboratories Inc., ARX, Inc., Plainview, NY 11803, 516-694-6700 

•••••••••••••••••••••••••••• , •••••••••••••••••••••••••.•.•.•••••• A'1737 
Dale Electronics, Inc., Columbus Div., Columbus, NE 68601-3647, 402-564-3131 

• • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • . • . • .• A'1940-1942 

Microcircuits (Mil), TTl., Schottky,-2440 
§t Dale Electronics, Inc., EI Paso DiY., EI Paso, TX 79928-6728, 915-592-3253 

• •••••••••••••••••••••••••••••••••••••••• , ••••••••••••••• , •• A'1927-1928 
Dale ElectroniCS, Techno Division, Van Nuys, CA 91405-1139,818-781-1642 

................................................................. A'1924 
Interpoint Corporation, Redmond, WA 98073-9705,206-882-3100 ••• A'1750-1751 

t Mlni-Syatems, Inc., Electronic Package Div., Plainville, MA 02762, 508-695-2000 
................................................................. A'1752 

t Advanced Analog, Intach, Sonta Clara, CA 95050 ....................... 408-988-4930 
Aeroflex Laboratories Inc, ARX, Inc., Plainview, NY 11803 .............. 516-694-6700 

t Allied-Signal Aerospace Co, Communications Div, Towson, MD 21204 
....................................................................... 301-583-4000 

t A.S.!. Microsystems, Inc., (Formerly Andrich Systems, Inc.), Bohemia, NY 11716 
....................................................................... 518-SS9-5656 

Beckman Industrial Corp, Subsiqiary of Emerson Electric Co., Fullerton, CA 92635 
....................................................................... 714-447-2300 

CTS Corporation, Microelectronics Div, W. Lafayette, IN 47906 ......... 317-463-2565 
t Datel, Inc.. Mansfield, MA 02048-1194 .................................. 508-339-3000 

§t General Electric Solid Slate Div, G.E. Corporation, Somerville, NJ 08876 
· . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-685-6530 

Hycomp, Inc, Marlborough, MA 01752 .................................. 508-485-6300 
Intepro Systems Inc., Lexington, MA 02173 ............................. 617-883-9500 

t Leach Control Products Div., Leach Corporation, Buena PI<., CA 90620 .. 714-739-0770 
t NCR Microelectronics, NCR Corporation, ColOrado Springs, CO 80916 ... 303-598-5795; 

800-543-5618 
Ohmtek Inc., Vishay, Niagara Falls, NY 14304 .. .. .. .. .. .. .. . . .. .. .. .. .. . 716-283-4025 

§t Raytheon Semiconductor, Mountain View, CA 94043 ................... 415-968-9211 
tTeledyne Microelectronics, Los Angeles, CA 90066 ...... 213-822-8229;213-870-9831 

Texas Instrs., Data Sys. Group, Dallas, TX 75380-9063 ............... 1-800-527-3500 

Microcircuits (MIL), Linear-2440 
t Advanced Analog, Intech, Santa Clara, CA 95050 ....................... 408-988-4930 

§t Advanced Linear Devices, Inc., Sunnyvale, CA 94088-4606 ............. 408-720-8737 
t A.S.!. Microsystems, Inc., (Formerly Andrich Systems, Inc.), Bohemia, NY 11716 

...............•.................................•..................... 516-589-5656 
t Aydin Corp, Horsham, PA HI044 ........................................ 215-657-7510 

Beckman Industrial Corp, Subsidiary of Emerson Electric Co, Fullerton, CA 92635 
.....................•................................................. 714-447-2300 

t Datel, Inc., Mansfield, MA 02048-1194 .................................. 508-339-3000 
§t General Electric Solid Slate Div, G.E. Corporation, Somerville, NJ 08876 

...........................................•.....•..................•.. 201-685-6530 
§t Raytheon Semiconductor, Mountain View, CA 94043 ................... 415-968-9211 
§tSilicon General, Garden Grove, CA 92641 .............................. 714-898-8121 

tTeledyne Microelectronics, Los Angeles, CA 90066 ...... 213-822-8229;213-870-9831 
Teledyne Semiconductor, Mountain View, yA 94039-7267 .............. 415-968-9241 
Texas Inslrs., Data Sys. Group, Dalles, TX 75380-9063 ............... 1-800-527-3500 

tThird Domain,lnc, Tucson, AZ 85731-7568 ............................. 602-290-1820 

Microcircuits (MIL), Low Power Schottky-2440 
Alpha Industries,lnc., Woburn, MA 01601 ............................... 617-935-5150 

t AS. .. Microsystems, Inc, (Formerly Andrich Systems, Inc.), Bohemia, NY 11716 
· . .. . .. . . . . .. .. . . . . . .. ... . . . . . . . . .. . . ... ... . . .. .. .. . . . .. .. .. . . .. . . .. . .. 516-589-5656 

Beckman Industrial Corp, Subsidiary of Emerson Electric Co, Fullerton, CA 92635 
· . . . . . . . •.. . . .. .. . . . . ... .. . . . . .. . .. .•.. . . . . . . .. .. .. . . . . .. . .. .. .. .. .. . .. 714-447-2300 

tTeledyne Microelectronics, Los Angeles, CA 90066 ...... 213-822-8229;213-670-9831 
Texas Instrs, Data Sys. Group, Dalles, TX 75380-9063 ............... 1-800-527-3500 

Microcircuits (MIL), Memories, CMOS, Hybrids-2440 
tlnternatlonal Sensor Systems,lnc., Aurora, NE 68818,402-694-6111 

............................................................ A'1748-1749 
Q-Tech Corp., Culver City, CA 90232-3510,213-836-7900 •••••••••••••• A'1469 

t Advanced Analog, Intech. Santa Clara, CA 95050 ....•.................• 408-988-4930 
t AS.!. Microsystems, Inc., (Formerly Andrich Systems, Inc.), Bohemia, NY 1,1716 

· . . . .• . . . . . . . . . . ... . . . ..• . . . . . . .. .. . . ..•. . . . ... .. . .. . . .. .. .. . . .. . . .. ... 516-SS9-S656 
Beckman Industrial Corp., Subsidiary of Emerson Electric Co, Fullerton, CA 92635 

.....•.................................................•........•..•... 714-447-2300 
tCincinnati Elctms., Cincinnat\ OH 45241 ................................ 513-733-6100 
t EMC Technology Inc, Cherry Hilt NJ 06034 .......................... '" 609-429-7800 

§t General Electric Solid State Div, G.E. Corporation, Somerville, NJ 08876 
· .. . .. .. .. . . .. ... . . . . . . . . . .. .. . . .. .. .. .. . . ... .. ...... ... . .. .. .. . . . .. . .. 201-685-6530 

t Hon Inc., Irvine, CA 92718 .............................................. 714-859-8800 
§t Integrated Device Technology, Inc., Santa Clara, CA 95054-3090 ....... ~08-727-6116 

Memory X, San Diego, CA 92123 ....................................... 619-292-1151 
M-Tron Industries, Yankton, SO 57078 .................................. 605-685-9321 

t Northwest Microcircuits, Inc, Corvallis, OR 97333 . . . . . . . . . . . . . • . . . . . . • .. 503-753-8242 
Sunrise Electronics, Inc, Glendora, CA 91740 ........................... 818-914-1926 

tTeledyne Microelectronics, Los Angeles, CA 90066 ...... 213-822-8229;213-870-9831 
§t VLSI Technology, Inc., San Jose, CA 95131 ............................. 408-434-3100 

Microcircuits (MIL), TTL, Schottky, Microprocessor-2440 
t International Sensor Systems, Inc., Aurora, NE 68818, 402-694-6111 

, •• , •••••••••••••••••••••••••••••••• ,....................... A'1748-1749 
Aeroflex Laboratories Inc., ARX, Inc., Plainview, NY 11803 ......•....... 518-694-6700 

t ASJ. Microsystems, Inc., (Formerly Andrich Systems, Inc.), Bohemia, NY 11716 
· . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . • . . 518-SS9-5656 

Beckman Industrial Corp., Subsidiary of Emerson Electric Co., Fullerton, CA 92635 
....................................................................... 714-447-2300 

Sunrise Electronics, Inc, Glendora, CA 91740 ....•....•...•..•..•...•••. 818-914-1926 
Texas Instrs., Data Sys. Group, Dallas, TX 75380-9063 •.........•.... 1-8OQ-527-35OO 

Microcomput~r Boards-3130 - See Vol. A 

Micrometers - See Testers, Thickness (All Types) (Vol. 0) 

Microphone Accessories (Incl. Stands, Holders, Booms)-1300 -
See Vol. D 

Microphones, Bone Conduction-1300 - See Vol. D 

EEM 1989 §-Product sold through distributors t-Product meets MIL specs 



Microphones (MIL)-2440 
Microphones, Carbon-1300 - See Vol. D 

Microphones, Cardioid-1300 -'- See Vol. D . 

Microphones; Ceramic-1300 - See Vol. D 

Microphones, Condenser (Incl. Electret)-1300 - See Vol. D 

Microphones, Crystal-1300 - See Vol. D 

Microphones, Dynamic-1300 - See Vol. D 

Microphones, Lavalier-1300 - See Vol. D 

Microphones, Magnetic-1300 - See Vol.D 

Microphones, Oninidirectional-1300 - See Vol. D 

Microphones, Subminiature-1300 - See Vol. D 

Microphones, Wireless-1300 - See Vol. D 

Microphones (MIL)-2440 . 
§t Audiosone, Inc., Stratford, CT 06497 ...................•...............• 203-377-4475 
§t Shure Brothers Inc., Evanston, IL 60202-3696........................... 3t2-866-22OO 

Sumitronics, Inc, Sumltomo Corporation, Sunnyvale, CA 94086 .....•... 408-737-7683 

Microprocessor _ See Integrated Circuits, Micr9processor (Vol. A) 

Microprocessor Development Systems-2900 - See Vol. D 

Microscopes, Scanning, Laser, Acoustic-4100 - See Vol. D 

Microscopes-3700 
t Assemtes~ Haverhil~ MA 01832 ....................•................... 508-373-6800 
§ Cambridge Instruments, Inc., Optical Systems Division, Buffalo, NY 14240 

...................................•............................•..•... 716-891-3000 
Ealing Electro-Optics, Holliston, MA 01746 ............. 617-429-8370;1-8()().343-4912 
ElectroPhysics Corp., Nutley, NJ 07110 ..........................•...... 20Hl67-2262 

§t Excel Technology Inti. Corp, Belle Mead, NJ 08502 ....................• 201-874-4747 
§ Hacker Instruments, Fairfie~ NJ 07007 .............•................... 201-22s.B450 

Jonard Industries Corp., Tuckahoe, NY 10707 .........................• 914-793-0700 
t Melles Grio~ Inc, Irvine, CA 92714 ..........•........................... 714-261-5600 
t Metron Optics Inc, Solana Beach, CA 92075-0690 ..................•..• 619-755-4477 
§ Pacific Transducer Corp, Los Angeles, CA.90064 ....................... 213-478-1134 

Research Devices, The American Optical Corp, Piscataway, NJ 08856 •................ 
201-572-4800 

§Solder Absorbing Technology (SAn, A Spirig Co., Springfield, MA 01108 
....................................................................... 8()().62B-8862 

Techni-Too~ Plymouth Meeting, PA 19462 .............................. 215-825-4990 
§t Vision. Engineering, Inc, New Milford, CT 06776 . . • . • . . . . . . • . . . . . . . . . . . . . 203-355-3776 

§ Walker Scientific, Worcester, MA 01606 .................. 508-852-3674;508-853-3232 
§ Garl Zeiss, Inc., Thomwood, NY 10594 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 914-747-1800 

Microscopes, Measuring-2900 - See Vol. D 

Microwave Comb Generator - See Generators, Microwave (Vol. D) 

Microwave Integrated Circuits (MICs)-34oo - See Vol. A 

Microwave Receivers - See Receivers, Microwave (Vol. D) 

Microwave Systems, Local Distribution-3400 - See Vol. D 

Mirrors, Front Surface-3700 
Ealing Electro-Optics, Holliston, MA 01746 ............. 617-429-8370;1-800-343-4912 

t Evaporated Coatings, Inc., Willow Grove, PA 19090 ..................... 215-659-3080 
t Ubbey-Owens-Ford Co, Liberty Mirror Producls, Brackenridge, PA 15014 

....................................................................... 412-224-1800 
t Melles Grio~ Inc., Irvine, CA 92714 ...................................... 714-261-5600 

Matron Optics Inc., Solana Beach. CA 92075-0690 ..... ,................ 619-755-4477 
§ Optics for Research, Inc, Caldwel~ NJ 07006 ........................... 201-228-4480 
tOptima Precision, Inc., Rancho Palos Verdes, CA 90274 .. 800-544-4418;213-377-4118 
tPlumer Precision Optics, Pennsburg. PA 18073 ......................... 215-679-6272 

Rolyn Optics Co., Covina, CA 91722-2199 ........................ 818-915-5707/5717 
§ WECO Electrical Connectors, Inc, Kirkland, Quebec, CANADA H9H 3L4 

.. . . . .. ... . .. ..•.. . .. . .. .. . .. ..•. . . . . . . .. ... . . .. .. .. .. . . .. . .. ... .. .. ... 514-694-9136 

Mirrors, Rear Surface-3700 
Ealing Electro-Optics, Holliston, MA 01746 ... , . .. . . . ... 617-429-8370;1-8()().343-4912 

tEvaporatedCoatings, Inc., Willow Grove, PA 19090 ..................... 215-659-3080 
t Libbey-Owens-Ford Co, Liberty Mirror Products, Brackenridge, PA 15014 

....................................................................... 412-224-1800 
tMel1es Griot Inc., Irvine, CA 92714 ...................................... 714-261-5600 
tOptima Precision, Inc.. Rancho Palos Verdes, CA 90274 .. 800-544-4418;213-377-4118 

Rolyn Optics Co, Covina, CA 91722-2199 ........................ 818-915-5707/5717 

Mixers, Audio-1300 - See Vol. D 

Mixers, Microwave-34oo - See Vol. A 

Mixers, RF-34oo - See Vol. A 

Modems - ~ Modulator/Demodulators, Data (Vol. 0) 

MOdems, Broadband RF-1900 - See Vol. D 

Modems, CATV-1900 - See Vol. D 

PRODUCT INDEX & DIRECTORY 

Modems, Communications, Eliminator/Line Driver-1900 - See 
Vol. D 

Modems, Communications, Line Receivers-1900 - See Vol. D 

Modems, Communications, Long Haul-1900 - See Vol. D 

Modems, Communications, Short Haul (Limited Distance)-1900 -
See Vol. D 

Modems, Wireless-1900 - See Vol. D 

Modular Telephone Cords - See Cable, Telephone (Vol. D) 

Modulation Transfer Analyzers - See Analyzers, Transfer Function 
(Vol. D) . 

Modulator/Demodulators, Data-2000 - See Vol. D 

Modulator/Demodulators, Laser-3700 
t Andersen Laboratories, Bioomfie~ CT 06002 . . .. . . • . . • . . . . . . . . . . . . • . . . . 203-266-9090 
§Artel Communications Corp., Hudson, MA 01749 ........................ 617-562-2100 
t CATEL Telecommunications, Frernon~ CA 94537 ....................... 415-659-8988 
t Coherent Inc., Palo Mo, CA 94303 ..................................... 415-493-2111 
§Data-Design Labs., Cucamonga, CA 91730 ............................. 714-967-2511 

RE Instruments Corp., Westlake, OH 44145 .....•.....•...............•.. 216-871-7617 

Modulators, AM-1900 - See Vol. D 

Modulators, FM-1900 - See Vol. D 

Modulators, Light-3700 
NEC Electronics, Inc., Mountain View, CA 94039, 415-960·6000 •••...••. Be1326 

t Andersen Laboratories, Bloomfield, CT 06002 • . . . . . • . . . . . . . . . . . . . . . . . • . . 203-286-9090 
t Cleveland Crystals, Euclid, OH 44117 ................................... 216-486-6100 
§Data-Design labs., Cucamonga, CA 91730 ............................. 714-987-2511 

Displaytech, Inc., Boulder, CO 80301 .................................... .303-449-8933 
t Electro-Optical Industries, Santa Barbara, CA 93130 ........•. 805-964-6701 (ext 280) 

FG Engineering. Fredonia, AZ 86022 . . • . . . • . . . . . . . . • . . . . . . . . . . . . . . • . . . .. 602-643-7375 
Frequency Control Products, Inc, American TIme Products Div, Deer Pit, NY 11729 

..............................................•......•.....•......•..•. 516-243-5730 
t INTELCO, Acton, MA 01720 ........................ ,................... 508-264-4465 

§tLaser Concepts, Omega Organization Int~ Seattle, WA 96133 ........... 206-364-7881 
Motorola Ceramic Products, Components Division, Albuquerque, NM 87113 

. . .. . .. . .. .. . . .. . .. .. . .. .. . .. . .. . . . . .. .. .. . .. . .. . .. ... . . .. .. . • . .. .. . .. . 505-822-8801 
RE Instruments Corp., Westlake, OH 44145 ............................. 216-871-7617 
Tektronix, Inc, Beaverton, OR 97077 .................................... 800-835-9433 

Modulators, Magnetic-2200 - See Vol. D 

Modulators, Microwave-3400 - See Vol. D 

Modulators, Phase-1900 - See Vol. D 

Modulators; Pulse-3400 - See Vol. D 

Modulators, RF-1900 - See Vot. D 

Modulators, Satellite Antennas-1900 - See Vol. D 

Modulators, Video-2200 - See Vol •. D 

Modules, Amplifier-Also See Amplifiers, Specific Types-3130 - See 
Vol. A 

Modules, Analog Multiplier-3130 - See Vol. A 

Modules, Analog-to-Digital Conversion-3130 - See Vol. A 

Modules, CAMAC-2900 - See Vol. D 

Modules, Control & Switching-2200 - See Vol, D 

Modules, Data Acquisition-2325 - See Vol. D 

Modules, Data Retention-2325 - See Vol. D 

Modules, DIN Interface-2100 - See Vol. C 

Modules, Delay Line-23oo - See Vol .. A 

Modules, Digital-to-Analog Conversion-3130 - See Vol. A 

Modules, Display - See Display Modules (V~1. B) 

Modules, Encoding/Decoding-3130 - See Vol. A 

Modules, Filter-3130 - See Vol. A 

Modules, I/O Relay-3130 - See Vol. A 

Modules, Logic-Also See Cards; Circuits; Networks-3130 - See 
Vol. A 

Modules, MIC-3130 - See Vol. A 

Modules, Logic, Surface Mount-3130 - See Vol. A 

Modules, NIM-2900 - See Vol. D 

§-Propuct sold through distributors t-Product meets MIL specs EEM 1989 



Modules, OscilJator-2300 - See Vol. A 

Modules, Power Entry, Filtered-2700 - See Vol. A 

Modules, RMS-to-DC Conversion-3130 - See Vol. A 

Modules, Sample & Hold-3130 - See Vol. A 

Modules, Switching-5100 
American Control Technology. Inc.. West Dundee. IL 60118. 312-426-6760 

••••••••••••••.••.•.••••••.•••••••••••••••••.•••••••••••••••••••• 801679 
Burgess Switch Co.. American Electronic Components. Elkhart. IN 46515. 

219-262-8608 ••••••••.••••.•••••••••••••••••••••••••••.•.•••••••• B01688 
Collmer Semiconductor. Inc •• Dallas. TX 75244. 800-52NI251;214-233-1589 

• • • • • • • • • • • • • • • . • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • . • . • • • • • • • • •• A02170-2171 
Croaapoint, Dlv. of Info-ute, Fairview. NJ 07022. 201-941-4455 ••••••••• B01709 
Crouzet Controls. Inc.. Schaumburg.IL 60173-5419.312-843-2200 •••••• Bo1711 
CYTEC Corp •• Penfield. NY 14526, 716-381-4740;800-346-3117 ••••••••• 001241 
Electronic Componente Groupe. Stein Induatrie8, Inc., Minneapolis, MN 55403, 

612-375-9639;800-826-8719 .................................. B01733-1735 
§ Gordos. A Flint Industries Company. Roge .... AR. 72757. AR 72757. 501-636-5000 

............................................................ B01503-1506 
Lucas Ladex Inc., Vandalia. OH 453n-D427. 513-898-3621 ••••••••••••• B01785 
Marl.ee Switch Co., Upland, CA 91786. 714-982-8988 •••••••••••••••••• Bol789 

§ Powerex. Westinghouse. GE, Mitsublshi. Youngwood. PA 15697, 412-925-7272 
................................................................. A02202 

T-Bar Incorporated, a Data Switch Co., Shelton, CT 06484, 203-926-1801 
••••.•.••••••••.•••••••••••••••••••••••••••••••.•.••••••••••••••• Bo1850 

Advanced Systems Concepts, Altadena, CA 91001 ..................... 818-791-0983 
CapHol Switch Inc. Danbury, CT 06810 ................................. 203-744-3300 
Ghielmetli, Inc, Los Angeles, CA 90028-8nO ........................... 213-463-5111 

§ IntemalionaIRectifierCorp.SemiconductorDiv.EISegundo.CA 90245 
· .................................•...................•........ '.' . . .. .. 213-772-2000 

tLorch Electronics:Div. 01 VernHron Corp. Englewood, NJ 07631 ......... 201-568-8282 
Power Dynamics Inc., West Orange, NJ 07052 .........................• 201-736-5722 

t Racal-Dana Instrs. Inc., Irvine, CA 92718 ................................ 714-859-8999 
Solid State Electronics Corp., Northridge, CA 91324 ..................... 818-993-8257 

§t Solitron Devices, Inc., Semiconductor Group, Riviera Beach, FL 33404-9978 
....................................................................... 407-848-4311 

tTeledyne Microwave, Mountain View, CA 94043 ........................ 415-968-2211 
§tTaledyne Solid State, A Div. of Teledyne Relays, Hawthorne, CA 90250 

213-777-0077 
§ WECO Electrical Connectors, Inc. Kirkland, Quebec, CANADA H9H 3L4 

....................................................................... 514-694-9136 

Modules (MIL), Electronic-2440 
t ILC Data Device Corp •• Bohemia, NY 11716, 516-587-5600 •••.••••••••• 001183 

RTS Systems,Inc.. Burbank. CA 91506. 818-566-6700 .•••••• 001052.1076-1077 
t Aydin Vector DIv. Aydin Corp. Newtown, PA 18940-0328 ............... 215-968-4271 
t Oensepac Microsystems, Inc., Garden Grove, CA 92641-1428 ........... 714-898-0007; 

8QO-64-CHIPS 
§ Ericson Manufacturing Co., Willoughby, OH 44094 ...................... 216-951-8000 
§ Integrity Technology, Milpitas, CA 95035 ...........•.................... 408-262-8640 
t Lorch Electronics:Div. 01 Vernitron Corp., Englewood, NJ 07631 ......... 201-569-8282 
t Modular Devices, Shirley, NY 11967 .................................... 516-345-3100 
t Natal Engineering Co, Inc., Simi Valley, CA 93063 .......•..........•... 805-581-3950 

Solid State Electronics Corp., Northridge, CA 91324 .... '" . . . . . . . . .. . . .. 818-993-8257 
tTeledyne Microelectronics, Los Angeles, CA 90066 ...... 213-822-8229;213-870-9831 
tTransmagneHcs, Farmingdale, NY 11735 ............................... 516-293-3100 

Modules (MIL), Standard Electronic-2440 
t ILC Data Device Corp., Bohemia, NY 11716, 516-567-5600 ••••••••••••• 001183 
t Koep Precision Stsndards.lnc.. South Plainfield. NJ 07080,201-757-2220/2277 

• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 001310 
Oensepac Microsystems, Inc. Garden Grove, CA 92641-1428 ........... 714-898-0007; 

800-64-CHIPS 
§ Ericson Manufacturing Co., Willoughby, OH 44094 .....................• 216-951-8000 

GTE Products Corp., Williamsport, PA 17701 ............................ 717-328-6591 
tTetedyne Microelectronics, Los Angeles, CA 90066 ...... 213-822-8229;213-870-9831 

Molding Services - See Services. Molding (Vol. 0) 

Monitors, Current-2200 - See Vol. D 

Monitors, Data Link-1900 - See Vol. D 

Monitors, Error Rate-1900 - See Vol_ D 

Monitors, Frequency-2900 - See Vol. D 

Monitors, Humidity-2200 - See Vol_ D 

Monitors, Laser Energy-2200 - See Vol. D 

Monitors, Line & Program-1900 - See Vol. D 

Monitors, Modulation-2900 - See Vol. D 

Monitors, Phase & Phase Angle-2900 - See Vol. D 

Monitors, Phase Sequence & Loss-2200 - See Vol. D '. 

Monitors, Power, AC & DC-2200 - See Vol. D 

Monitors, Power, AF-1300 - See Vol. D 

Monitors, Power Failure-2200 - See Vol. D 

Monitors, Power, Microwave-2900 - See Vol. D 

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

Monitors, Response Time-2900 - See Vol. D 

Monitors, Television, Fiberoptic-2475 
Dymec Silicon Transistor Corp., Wlncheatar. MA 01890.617-729-7870 

............................................................ B01206-1207 
§Speco DIv. Components SpeciaHies, Irlj:., Undenhurst, NY 11757 ........ 516-957-8700; 

800-645-5516 
§tTettron, Inc, Birdsboro, PA 19508 ....................................... 215-582-2711 
§tVicon Industries, Inc. Melville, NY 11747 ................................ 516-293-2200 

Monitors, Temperature-Also See Controls, Temperature-
5300 

Action Instruments. Sen Diego, CA 92123, 619-279-5726 ••••••••••••••• 001157 
t Chromalox Instrs. & Controls. La Vergne, TN 37086-3538, 615-793-3900 •••.•• 

001141 
Detel.lnc., Mansfield. MA 02048-1194,508-339-3000 •••••••••••••••••• 001169 
Frequency and TIme Systems, Inc., DATUM, INC •• Beverly. MA 01915. 

508·927-8220 .................................................... 001271 
Ketema/Rodan Division, Anaheim. CA 92806,714-830-0081 ••••••• B01898-19OO 
Keystone carbon. Thermistor Dlv., St Marys. PA 15857, 814-781-1591 •• B01903 

§t NES, Inc. (Nstlonwide Eledronic Systems). carpentersville. IL 60110, 
312-426-5900 ......................... ,.......................... 001153 

Omega Engineering. Stsmford, CT 06907. 800-826-6342 •••••••••• 001414-1415 
PPM. Inc., Cleveland. OH 44139. 216-349-2300 ••••••••••.••••••••••••• 001334 
Sensor Scientific. Inc •• Fairfield. NJ 07006. 201-227-7790;800-524-1610 

•.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• B01918-1919 
Western Elctrn. Comps. Corp •• camarillo, CA 93010, 805-482-8002 •• B01922-1925 
Active Control Instrumentation, Key Largo, FL 33037 .................... 305-451-1000 

§Acurex Corp.lAutOdata DIv. Mountain View, CA 94039 ................. 415-967-9100 
ADAC Corp, Woburn, MA 01801 ......•................................. 617-935-6668 
Advanced Techn. Research Labs., Alexandria, VA 22312 ................ 703-750-2920 

§ Attech Corp. Somerville, NJ 06876 ..................................... 201-359-4454 
§ Amprobe Instrument Core Industries, Inc, Lynbrook, NY 11563 ......... 516-593-5600 

Analogic Corp., Peabody, MA 01961 ..................•................. 508-977-3000 
§ARGA Controls, Pasadena, CA 91105 ................................... 213-682-3314 

ASC Systems, Sl Clair Shores, MI 48081 ............................... 313-779-8700 
§ Atkins Technical Inc., Gainesville, FL 32608 . . . . .. . . . .. . . . . . .. .. . . .. . . . .. 904-378-5555 

Berber-Colman Co. Indllnstrs. Div. Rockford, IL 61125-7040 ........... 815-877-0241 
§Beckman Industrial Corp., Emerson Electric Co. San Diego, CA 92123 .. 619-495-3200 
§ Beeda Electrical Instrument Co. Inc, Penacook, NH 03303 •. . . . . .. ..•. .. 603-753-6382 

Bently Nevada Corp. Minden, NY 89423 ............•.... 800-227-5514;702-782-3811 
Burling Instruments, Chatham, NJ 07928 .....•.......•...•............. 201-635-9481 

§Capintec Instruments, Ramsay, NJ 07446 ............................... 201-825-9500 
CDS - Colorado Data Sys., Englewood, CO 80110 ...... 303-762-1640;soo-cDS-ATEl 

t Climatronics, Bohemia, NY 11716 ...................................... 516-567-7300 
tCML MACARA, A Marine Electric Systems Co. Clifton, NJ 07014-1135 ................ . 

201-471-8800 
Controlex, Inc., New Boston, NH 03070 ................................. 603-487-5512 

tControl Technology Co. Inc, Long Island.CHy, NY 11101 ............... 718-361-2133 
Cromplon Inslrs., Hawker Siddley, Elk Grove Villege,IL 80007 .......•.. 312-593-1107 
Cybernetic Micro Sys., San Gregorio, CA 94074 . . . . . . . . . . . . . . . . . . . . . . . .. 415-726-3000 
Data World Products, FranC<3Stown, NH 03043 •.........•............... 603-588-3746 
Daytronic Corp, Hawker Siddeley, Miamisburg, OH 45342 .............. 513-866-3300 
DigHaI Dynamics, Inc. Scotts Valley, CA 95066 ......................... 408-438-4444 

§ DigHec, Marion, OH 43302 .............................................. 614-387-3444 
t Dranetz Technologies, Inc. Edison, NJ 06818-4019 ..................... 201-287-3680 

Electric Tachometer, Philadelphia, PA 19142 ..........•.............•.•. 215-728-n23 
§ Electromatic Controls Corp, Hoffman Estates, IL 60195-2010 ........... 312-882-5757 
§ E-Squared Technology Corp. Ventura, CA 93003 .....•................. 805-644-9544 

Esterilne Angus Instrument Corp., Indianapolis, IN 46224................ 317-244-7611 
§FENWAL INC. Ashland, MA 01721 ..................................... 508-881-2000 

Flotek Corporation, Tucson, AZ 85714 .................................. 602-294-9222 
§ John FlUke MIg. Co., Inc, Everett, Wa 98206, WA 98206 ................ 206-356-5400 

§tGordon Co.:Watlow, Richmond, IL 80071 ............................... 815-678-2211 
Gordon Products, Brookfield, CT 06804 ... , ...... ........ .... ...... .. ... 203-775-4501 

§ Hafstrom Technical Products, Inc., San Diego, CA 92109 .. .... . . ..•... .. 619-274-8822 
tHancock Electronics Corp., Hingham, MA 02043 ........................ 617-740-4190 

Harrel, Inc., E. Norwalk, CT 06855 ...................................... , 203-886-2573 
§Helm Instrument Co. Inc, Maumee, OH 43537 .......................... 419-893-4356 
t Howell Instruments, Ft Worth, TX 76107 ................................ 817-336-7411 
t Hy-Cal Engineering, EI Monte, CA 91731 ................................ 818-444-4000 

International Instruments:APrime Technology Company, N. Branford, CT 06471 
•........•......•..•....•...•......•.•...•...............•.•...•....•.• 203-481-5721 

§ Intra-computer. New York, NY 10001 ................................... 212-947-5533 
Kinetic Systems Corp, LocIcport, IL 80441 ............................. , 815-838-0005 
Lake Shore Cryotronics, Inc, Westerville, OH 43081 ......•.••....•..••• 614-891-2243 
Leeds & Northrup, General Signa~ Norih Wales, PA 19454 .•.•.•.•...••. 215-699-2000 

§ Love Controls Corp., Wheeling, IL 60090 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 312-541-3232 
Mag-Con, St Pau~ MN 55113 .......................................... , 612-833-8820 

§Metra Instruments, Inc., San Jose, CA 95131 ............................ 408-432-1110 
Metrix Instrument Co. Houston, TX 77043 .............................. 713-461-2131 
Metrosonics, Inc., Rochester, NY 14692-3075 ........................... 718-334-7300 
Midwest Components, Inc, Muskegon, M149443 ...•....•.....•.•...•... 616-777-2602 

§tMikron Instr. Wyckoff, NJ 07481 ........................................ 201-891-7330 
Minco Products, Minneapolis, MN 55432................................ 612-571-3121 

t Narda Microwave Corp. Subsidiary of LoraI Corp., Hauppauge. NY 11788 
....................................................................... 516-231-1700 

§ Newport Electronics, Santa Ana, CA 92704-4426 ..•.....•..•...•.•..•.. 714-540-4914 
§Non-Unear Systems/Div. of Kaypro Corp., Solana Bcho CA 92075 ...... 619-481-3953 
§ Pacific Transducer Corp., l.cs Angeles, CA 90064 ....................... 213-478-1134 

Princo Instruments, Inc., Southampton, PA 18966 
tRelco Products, Denver, CO 80237 ..................................... 303-756-1143 

Richard-Lee Co., Cranford, NJ 07016 ................................... 201-278-0710 
Rochester Instrument Systems, Rochester, NY 14805 .................. 716-263-7700 

EEM 1989 §-Product sold through distributors t-Product meets MIL specs 



Monitors, Temperature-5300 (Cont'd) 
t Rustral< Instruments. Mark IV Company, E. Greenwich, RI 02616 ..•.....• 401-884-66()O; 

800-332-3202 
Serial Lab Prods., Inc., Marlboro, MA 01752 ....•..•......•......•.•...•• 617-481-1684 

§ S. F. Products Corporation, Southpor1; CT 06490 ....•.•. " . . •• . •. . • . . . . . 203-929-6180 
§Sofre~ Inc., Eden Prairie, MN 55344 .............•..... 612-937-8835;I-800-B-SOFREl 

Solder AbsorbIng Technology (SAD, A Spirig Co, Springfield, MA 01106 
.....•.•..........•.....••..•••....• , •. . . . . . . • . . . . . • . . . . . . . . . . . •. . • .. . . 800-628-8862 

§ Spectral Dynamics Division, Scientifk>.Atlanta, Inc., San Diego, CA 92123-0575 
.•...•....•..............•.........•.•...••.•...•....................•. 619-496-3400 

Strawberry Tree Computers, Sunnyvale, CA 94066 .•................. ,. 409-736-3063 
§Sunshine Scientific Instruments, Philadelphia, PA 19115 ..............•. 215-673-5600 
§ Superior Electric, Bristo~ CT 06010 .••...........•...............•...... 203-582-9561 
t Syscon Inti., Inc, So. Bend, IN 46618-1096 . . . . . . . . . . . . . . • . . . . . . . . . • . . . . . 219-232-3900 

Technical Service Laboralory Inc., Ft Wahon Beach, Fl32548.......... 904-243-3722 
Teledyne Semiconductor, Mountain View, CA 94039-7267 .......•....•. 415-968-9241 

§Tempil Oiv, Big Three IneIs., S. Plainfield, NJ 07080 ...•.....•..••....... 201-757-6300 
§ Templronic CoIporation, Newton, MA 02156 •......•.••• ~............... 617-969-2501 

Texmate, Inc., Solana Beach, CA 92075 •.•..•...•....•.•.•......•....... 619-481-7177 
t Thermo Electric, Saddle Brook, NJ 07662 '" ... .. ..•.. . . .• .••. . .. . .. . ... 201-843-5800 
tVirTis Co, Gardiner, NY 12525 .......••.•...•.....•.•.•.•.........•.... 914-255-5000 

Warren G-V, Unit of Signal Co, Whippany, NJ 07981 .....••..........•.. 201-386-1200 
§ Yellow Springs Instrument Co. Yellow Springs, OH 45387 ......•....... 513-767-7241 
§ Yokogawa Corp. of America, Newnan, GA 30265 ...............•..••... 404-253-7000 

Monitors, Touch - See Touch Monitors (Vol. OJ 
Monitors, Vibration-2200 - See Vol. D 

Monitors, Video-1900 - See Vol. D 

Monitors, Voltage - See Meters, Volt (Vol. OJ 
Monitors, Waveform - See Oscilloscopes (Vol. 0) 

Monitors (MIL), Data-2440 
Dixson, Inc., Grand Junction, co 81503, 303-242-8863 (ext 223) 

••••••••••••••••••••••••••••••••••••••••••••••••••••••• 001381,1384-1385 
t Infodex, Inc., Wolcott, CT 06716,203-879-4944 ••••••••••••• 8·1010-1011,1088 

Infronlcs, Inc., Newlon, MA 02158, 617-964-4000 •••••••••••••••••••••• B.l018 
tAydin Corp., Horsham, PA 19044 ....................................... 215-657-7510 
tAydin Vector Div, Aydin Corp., Newtown, PA 18940-0328 ............... 215-969-4271 

Computer Doctors, College Pari<, MD 20740 .......... 1-8OO-RAM-STAR;301-474-3095 
§Science/Electronics, Dayton, OH 45401-0986 .......................... 513-859-5555 
§ Solre~ Inc., Eden Prairie, MN 55344 . . . . . . . . . . . • . . . . . . . 612-937-8835;1-800-8-SOFREl 
§ Sunshine Scientific Instruments, Philadelphia, PA 19115 .•... ,.......... 2,15-673-5600 

Motor 8. Generator Armatures, Rotors, Stators.-3500 
Barber Colman Co. (A Siebe Co.), Motor Division, Rockford, IL 61125-7040, 

815-397-7400 .............................................. : ..... B.1235 
tGeorator Corp., Manassas, VA 22110-0070,703-368-2101 ••••••••• 002198-2199 

Inland Motor/Kolimorgen, Sierra Vista, AZ 86635,602-459-1150 ••• B.1260-1264 
Penn-Tran Corp., Wingate, PA 16880, 814-355-1521 ••••••••••••••••••• A.1246 

t Vernltec:h:Vernitron Corp., Deer Pk., NY 11729, 516-586-5100 ••••• B·l037,1316 
Arc Systems, Inc., Hauppauge, NY 11788 ............................... 516-562-8020 

t Ashland EIec. Prods., Inc., Rochester. NH 03867 ...•..................•. 603-335-1100 
§Axial Magnelics, Tencallnc., Simi Valley, CA 93065 ..................... 818-999-4850 
tDanmar IneIs., Chatsworth, CA 91311 ............................. 818-882-7979/5280 

Easlern Air Devices, Inc., Dover, NH 03820 ............................. 603-742-3330 
t EEMCO Div, Dalron Systems Inc., Los Angeles, CA 90039 ....•......... 818-247-7060 
t Fabricasl, S. EI Monte, CA 91733 •............•......•.•......•......... 818-443-3247 

Framar Metal Products Co., Inc., Kenilworth, NJ 07033 ........•......... 201-241·0710 
tGIobe Mofors, Dayton, OH 45404 ....................................... ·513-228-3171 

Hathaway Corporation:Motion Control Div, Tulsa, OK 74116 ..•......•.. 918-438-7800 
tlMC Magnetics Corp., Eastern Oiv, Westbury, NY 11590 ................ 516-334-7070 
§Industriallndexing Systems, Inc., Victor, NY 14564 ...................... 716-924-9181 
tlnland Motor, Kollmorgen Corp., Radford, VA 24141 ..................... 703-639-9045 
tMagnetic Technology, Canoga PI<., CA 91303 .....••......•.•..•.....•.. 818-887-7700 
t Novatronics Inc., Stratford, Ontario, CANADA NSA 6V6 .... .. • .. .. .. .. ... 519-271-3880 

PMI Moiion Technologies, Commack, NY 11725-5703 .................. 516-864-1000 
§ Powertron, Contraves Goerz Corp., Charlotte, NC 28210 ..........•..... 704-525-8962 
§Reliance Electric Co, Marketing Irno Center, Cleveland, OH 44199 ...... 800-245-4501 

Sierracin/Magnedyne, Carlsbad, CA 92008 ...•......................... 619-438-3321 
t Valley Electromagnetics, Spring Valley, IL 61362 .... , ................. " 815-664-2348 

Motor Assemblies with Integral Tachometer/Encoder-3500 
Barber Colman Co. (A Siebe Co.), Motor Division, Rockford, IL 61125-7040, 

815-397-7400 .................................................... B.1235 
Data Technology, Inc., Woburn, MA 01811, 617-935-8820 ••••••••• B.1945-1947 
Hathaway Corporation:Mo\Ion Control Div., Tulsa, OK 74116, 918-438-7800 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• B·1253 
t Industrial Drives, A Kollmorgen Div., Radford, VA 24141, 703-639·2495 •••••• 

801258 
t Maxon Precision Motors, Inc., Burlingame, CA 94010, 415-697-9614 • • • •• 801278 

§t Micro Mo Electronics, Inc., St Petersburg, FL 33701, 813-822-2529 ••••• B'1281, 
1966 

t Motor Technology, Inc., DaylOn, OH 45429,513-294-1041 ••••••••• 801284-1286 
PITTMAN, Penn Engrg •. " Mfg. Corp., Herleysvllle, PA 19438, 215·258-6601 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• B'1296 
§ Shinano Kenshi Corp. (SKC), N. Hollywood, CA 91605, 818-764-4268 •• , B'1303 
t Stock Drive Producta, Div. of Designatronlcs, Inc., New Hyde Pk., NY 11040, 

518-328O()200;328-3300 ........................................... 801305 
§ Mech Corp, Somerville, NJ 08876 ..................................... 201-359-4454 
t Astromec, Inc., carson City, NY 89706 .•...........•.................... 702-883-9226 
t Clifton Precision, Utton Systems, Inc., Clifton Hgts., PA 19018 .•.•..•.... 215-622-1000 
t Computer Optical Products, Inc., Sub. of Hathaway Corp., Chatsworth, CA91311-691 0 

....... , .. .. .. . .. . . .. . .. .•.. ..•. . . .... . ..•. . ....•.. ••. .. . .•.. . . .•.. .... 818-882-0424 
Escap Products, Hauppauge, NY 11788 ................................ 516-234-3900 

Hnachi America, LId.. Tarrytown, NY 10591 ............................. 914-631-0600 
tlMC MagnetiCS Corp., Eastern Div, Westbury, NY 11590 ................ 516-334-7070 
§ Industrial Indexing Systems, Inc., Victor, NY 14564 ... .. .. . .. . ...... .. .. . 716-924-9181 
t Inland Motor IKolimorgen, Sierra Vista, AZ 85635 ...........•..•........ 602-459-1150 
t Inland Motor, Kollmorgen Corp., Radford, VA 24141 ...•.....•. :......... 703-639-9045 
tMagneticTechnology, Canoga Pk.. CA 91303 ........................... 818-887-7700 

Ormec Systems Corp., Rochester, NY 14625 ........................... 716-385-3520 
Parvex Division, Aisthom Internationa~ Inc. Spring Valley, NY 10977 .... 914-425-6906 
PMI Motion Technologies, Commack. NY 11725-5703 : ................. 516-864-1000 
Portescap U.S.,lnc., Hauppauge, NY 11786 ............................. 516-234-3900 
SPS Inc. (Muirhead Vactric), Springfield, NJ 07081 .....•................ 201-376-1222 

§ Westamp, Santa Monica, CA 90404..................................... 213-393-0401 

Motor Generator Sets-4000 - See Vol. D 

Motorized Components - See Potentiometers, Motorized (Vol. ), 
Rheostats, Motorized (Vol.), Transformers, Variable, Motorized' 

Motorized Micropositioners-4900 - See Vol. D 

Motorized Potentiometers - See Potentiometers, Motorized 

Motorized Transl.ation Stages-4900 - See Vol. D 

Motor Speed Drives - See Controls, Motor Speed (Vol. 0) 

Motors, . Brush, DC-3500 
Automation, Inc., Ann Arbor, MI48108, 313-662-7771 ••••••••••••••••• B·1234 
Barber Colman Co. (A Siebe Co.l, Molor Division, Rockford, IL 61125-7040, 

815·397-7400 .................................................... B'1235 
§ Bodine Electric Company, Chicago, IL 60618,312-478-3515 ••••••••.••• B-1236 

Crouzel Controls, Inc., Schaumburg, IL 60173-5419, 312-843-2200 •••••• 801239 
t Eltrol Corporation, Canoga Park, CA 91304, 818-709O()131 •••••••••• ,... Bo1241 

Hathaway Corporation:Motion Control Div., Tulsa, OK 74116, 918-438-7800 
................................................................. B'1253 

tlndustrial Drives, A Kollmorgen Div., Radford, VA 24141, 703-639-2495 
............................................................ B0 1258-1259 

t Micro Mo ElectroniCS, Inc., St. Petersburg, FL 33701, 813-822-2529 
............................................................ B01280-1281 

t Motor Technology, Inc., Dayton, OH 45429, 513-294·1041 ....•..•• B0 1284-1286 
PITTMAN, Penn Engrg ... Mig. Corp., Harleysville, PI< 19438, 215-258-6601 

............................................................ B0 1296-1297 
Super Vexta, Torrance, CA 90503-7395, 213-515-2264 ••••••••••••••••• B01293 
TS Products, Inc., Arleta, CA 91331, 818-896-6676 •••••••••••••••••••• 002248 

t American ElectroniCs, Fullerton. CA 92631 •...............•............. 714-B71-3020 
t Astrornec, Inc.. Carson City, NY 89706 .................................. 702-883-9226 
§ Baldor Electric Company, Fort Smith, AR 72902 ........................ 501-646-4711 
§ B & B Motor & Control Corp., B & B Long Island City. Burlington, CT 06013 

........................................................ 203-673-7151;800-638-7806 
Bosch, Robert, Corp., Broadview, IL 60153 .................•............ 312-865-5200 

t Computer Optical Products, Inc., Sub. 01 Hathaway Corp., Chatsworth, CA 91311-6910 
. .. . . . .. . . .. .. . . . . .. . .. . . .. . . .. . .. . .. .. . . . . . . . . . .. . . . . .. .. .. . . . . .. . .. .. 818-882-0424 

t Dynamic Air Engrg.. Inc., Santa Ana, CA 92705-5697 .................... 714-54()-looo 
§ Electric Motor Engineering, Glendale, CA 91201 ........................ 818-502-1866 

Electrol Co., York, PA 17405 ............................................ 717-848-1722 
Escap ProductS, Hauppauge, NY 11786 ......... , ...................... 516-234-3900 
Fincor, York, PA 17402 ................................................. 717-751-4206 

§Generallndustries, Elyria, OH 44035 .................................... 216-323-3136 
General Numeric Corporation, Elk Grove Village, IL 60007 ........•..... 312-640-1595 

§ Harowe SelVo Controls, Inc.:A Fasco Co, West Chester, PA 19380 ..... 215-692-2700 
Hftachi America, LId, Tarrytown. NY 10591 ............................. 914-631-0600 

tiMe MagnetiCS Corp, Eastern Div, Westbury, NY 11.590 ..•............. 516-334-7070 
IMe Magnetics Corp,IMe/Hansen, Princeton, IN 4767()-0023 .......... 812-385-3415 
Industrial Indexing Systems, Inc., Victor, NY 14564 ..............•....... 716-924-9181 

t Inland Motor IKolimorgen, Sierra Vista, AZ 85635 ...................•... 602-459-1150 
tlnland Motor, Kollmorgen COrp, Radford, VA 24141 ..................... 703-639-9045 
t Lucas Western Inc, Electro Systems Division, Brea, CA 92621 .....•.... 714-671-4500 

Mabuchi Motor America Corp., New York, NY 10016 .................... 212-686-3822 
tMaxon Precision Motors, Inc. Burlingame, CA 94010 .................... 415-697-9614 

Northem MagnetiCS Inc, Van NUys, CA 91406 .......................... 818-997-8675 
Ormec Systems Corp, Rochester, NY 14625 ........•..•..•............ 716-385-3520 

§Pacific Scientific Co. Rockford, IL 61105 ................................ 815-226-3100 
Parvef Division, Aisthom International, Inc, Spring Valley, NY 10977 .... 914-425-6906 
Performance Controls, Inc, Horsham, PA 19044 ........................ 215-675-6500 
PMI Motion Technologies, Commack, NY 11725-5703 .................. 516-864-1000 
Portescap U.s., Inc., Hauppauge, NY 11788 .................•........... 516-234-3900 

§ Reliance Electric Co, Marketing Info Center, Cleveland, OH 44199 ...... 800-245-4501 
Robbins & Myers/Electro-Craft, Eden Prairie, MN 55344 ................ 612-942-3600 
Shinano Kenshi Corp. (SKC). N. Hollywood, CA 91605 .................. 818-764-4266 
Sierracin/Magnedyne, Carlsbad, CA 92008 .....•........•.............. 619-438-3321 

§SPS Inc. (Muirhead Vactric), Springfield, NJ 07061 ...................... 201-376-1222 
tTransicoil,lnc., Worcester, PA 19490-9990 .............................. 215-277-1300 

Vasal< Inds., Inc., Valhalla, NY 10595 .... ............................. 1-800-67-VASAK 
§ Westamp, Santa Monica, CA 90404 .. . .. . . .. . . . . . . .. . . . . .. .. .. .. . . . .. ... 213-393-0401 

Motors, Brushless, DC-3500 
t Aeroflex Laboratories Inc., ARX, Inc., Plainview, NY 11803, 515-694-6700 

............ , .. • • .. .. • • .. .. .. • .. • .. • • • • .. • .. • • .. .. • • .. .. • ... B'I226-1227 
t BEl MoIion Systems Company, Kimco Magnetics Division, San Marcos, CA 92069, 

619-744-5671 .......................... ;;........................ B.1934 
t Clifton Precision, Litton Systems, Inc., Clifton Hgta., PA 19018, 215-622-1000 

................................................................. B'1238 
t Computer Optical Producta, Inc., Sub. of Hathaway Corp., Chatsworth, CA 

91311-6910,818-882-0424 ........................................ B'1942 
§ Eastern Air Devices, Inc., Dover, NH 03820, 603-742-3330 •••••••••••••• 801240 
§ abm Industries, Inc., Fannington, CT 06032, 203-674-1515 •••••••• C'1844,1646 
t Ellrol Corporation, Cenoga Park, CA 91304, 818-709O()I31 •••••••••••••• B·1241 

§-Productsold through distributors t-Product meets MIL specs EEM 1989 



Hathaway Corporation:Motlon Control Dlv., Tulsa, OK 74116, 918-438-7800 
••.••.•••.••••••••••••••••••••••••.••••.•••••••••••••••••••.••••• a·1253 

Indek Corporation, San Jose, CA 95131, 408-432-1199 •••••••••••••.••• C.1665 
tlndustrlal Drives, A Kollmorgen Dlv., Radford, VA 24141, 703-639-2495 

•••••••••••. ••••.•••••••••••.••••••••••••.••••••••.••••••••• a·1258-1259 
tMaxon Precision Motors, Inc., aurllngame, CA 94010,415-697-9614 ••••• a.1278 

MFM Technology, Inc., Affiliate 01 Unltrode Corp., Ronkonkoma, NY 11779, 
516-467-5151 ••••••••••.••••••.•••••••••••••••••••••••••••.•••••• 801279 

t Micro Mo ElectroniCS, Inc., St. Petersburg, FL 33701, 813-822-2529 
•.•••.••••.••••••••.••••••••••.•.•••••••••••••••••••••••••.• a·1280-1281 

t Motor Technology, Inc., Dayton, OH 45429, 513-294-1041 .•.•••••• a.1284-1286 
NMa Technologies, Chatsworth, CA 91311, 818-341-3355 •••••••.• a.1288-1289 

§ Oriental Motor U.S.A. Corporation, Tonance, CA 90503,213-515-2264 
• . • • • . • • • • . • . • • . • . • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• a·129O-1292 

PITTMAN, Penn Engrg. & MIg. Corp., Harleysville, PA 19438, 215-256-6601 
•..•••.•.••••••••.••••.•••.••••.•.••••••••••••.•••••••••••••••••• a·1295 

SAIA Inc., Elkhart, IN 46515-3030, 219-262-4418 . • . • • • • • • • • • • • • • •• a.13OO-1301 
§ Shinano Kenshi Corp. (SKC), N. Hollywood, CA 91605, 818-764-4266 ••• a·1303 
t Stock Drive Products, Div. 01 Design8lronlcs, Inc., New Hyde PI<.., NY 11040, 

516-328~200;328-3300 .•••.••••.••••••••••.•••••••••••••••••.•••• a·1305 
Superior Electric, Bri8l0l, CT 06010,203-582-9561 ••••••••••••••••••••• a·1306 
Syneklron Corporation, Portland, OR 97223, 503-684-3090 •••••••• a·1308-1309 
U.S. Toyo Fan Corp., San Gabriel, CA 91776, 818-287-5297 •••••.••••••. C.1695 

t Vernltron Controls, Vemitron Corporation, San Diego, CA 92073, 619-428-5581 
............................................................ a·1313-1314 

Airpax Co, Cheshire Diy, Cheshire, CT 06410 ...................•...... 203-271-6000 
Arc Systems, Inc, Hauppauge, NY 11786 ............................... 516-582-8020 

t Ashland Elec. Prods.. Inc., Rochester. NH 03867 ........................ 603-335-1100 
t Astra DynamiCS. Inc, Woburn. MA 01801 ............................... 617-935-4944 
t Astromec, Inc., Carson City, NY 89706 ............................ '. . . . .. 702-883-9226 

Automotion, Inc., Ann Arbor, MI48108 .................................. 313-662-7771 
§ Axial Magnetics, Tencallnc, Simi Valley. CA 93065 ..............•...... 818-998-4850 
§ Baldor Electric Company. Fort Smith. AR 72902 ........................ 501-646-4711 
§ B & B Motor & Control Corp, B & B Long Island City. Burlington. CT 06013 

..................................................... : .. 203-673-7151;800-&38-7808 
Bosch. Robert, Corp, Broadview. IL 60153 .............................. 312-865-5200 

tBrailsford & Co, Rye. NY 10580 ........................................ 914-967-1820 
Buehler Products, Inc. Raleigh. NC 27606 .............. ............... 919-469-8522 
Canon U.SA, Elctrn. Comps. DiY. lake Success. NY 11042 ............. 516-488-6700 
Digital Motor. Inc., Portland, OR 97229-5892 ............................ 503-629-9692 

tEG & G Rotron, Custom Div, Woodstock, NY 12498 .................... 914-679-5201 
t Electric Indicator Company Inc, Norwalk, CT 06851 ..................... 203-647-5861 
ETR~ Inc, Monroe. NC 28110 . . . . . . . . .. . . . . . . . . . . ... . . . . . . . . .. . . .. .. . ... 704-289-5423 

t EYershed & Vignoles, Ltd. Meggitt Holdings P. L C, Chiswick, London. ENGLAND W4 
5HJ .................................................................... 01-994-3670 

General Numeric Corporation, Elk Grove Village.IL 60007 .............. 312-640-1595 
t Globe Motors, Dayton, OH 45404 ... . .. ... . . . .. .. ... . .. ..... ... .. ... .. .. 513-228-3171 
§ Harowe Servo Controls, 1nc.:A Fasco Co, West Chester. PA 19380 ..... 215-692-2700 

Hnachi America, Ltd. Tarrytown, NY 10591 ............................. 914-631-0600 
t IMC Magnetics Corp. Eastern Div, Westbury. NY 1 t590 ................ 516-334-7070 
§lndustriallndexingSystems, Inc. Victor. NY 14564 ...................... 716-924-9181 
t Inland Motor/Kollmorgen. Sierra Vista, AZ 85635 ....................... 602-459-1150 
tlnland Motor. Kollmorgen Corp. Radford, VA 24141 ..................... 703-639-9045 
§ Japanese Products Corp. Elmsford, NY t 0523 . . . . . . . . . . . . . . . . . . . . . . . . .. 914-592-8680 

Utten Encoder Div, Chatsworth. CA 91311 ............................. 818-341-616t 
t Lucas Western Inc. Electro Systems Division. Brea, CA 92621 .......... 714-671-4500 
tMagnetic Technology. Canoga Pk.. CA 91303 ........................... 818-887-7700 

Motion Control Group, American Precision Industries, Oceanside. CA 92054 
....................................................................... 619-439-7500 

Motor-Tronics, Inc, Vista, CA 92083 .................................... 619-727-7430 
Namiki Precision Jewel Co. ltd., Hackensack, NJ 07601 ................ 201-343-3080 

t NIDEC Corporation. Torrington, CT 06790 .................•............ 203-482-4422 
Northern Magnetics Inc., Van Nuys, CA 91406 .......................... 818-997-8675 

t Novatronics Inc, Stratford, Ontario, CANADA N5A 6Ve '" . .. 519-271-3880 
Ormec Systems Corp, Rochester, NY 14625 ........................... 716-385-3520 

§t Pacific Scientific Co. Rockford, Il 61105 ................................ 815-226-3100 
Paps! Mechatronic Corp, Newport, RI 02840 . . .. . . . . . . .. . . . . . . . . .. . . . . .. 401-849-8810 
Parf<er Hannifin Corporation, Compumotor Division, Petaluma, CA 94952 

........................................................ 707-778-1244;800-358-9068 
Parvex Division. Alsthom International, Inc., Spring Valley. NY 10977 ...• 914-425-6908 

§ Powertron. Contraves GoelZ Corp, Charlotte, NC 28210 ................ 704-525-8962 
PDWR-UPS Corp, Shirley. NY lt967 ................. 5t6-345-5700;1-800-333-POWR 

§ Reliance Electric Co., Marf<eting Info Center, Cleveland, OH 44199 ...... 800-245-4501 
Robbins & Myers/Electro-Craft, Eden Prairie. MN 55344 ................ 612-942-3600 

tSierracin/Magnedyne, Carlsbad, CA 92008 ............................. 619-438-3321 
t Sterling Instruments, New Hyde Pk., NY 11040 ......................... 516-328-3300 
§SuperVexta, Torrance. CA 90503-7395 ................................. 213-515-2264 
tTechno. A DSG Company. New Hyde Park, NY 11040 .................. 516-328-3970 
tTransicoi~ Inc, Worcester. PA 19490-9990 .............................. 215-277-1300 

Vasak Inds, Inc., Valhalla, NY 10595 ................................. 1-800-67-VASAK 
§ Westamp. Santa Monica, CA 90404 . .•. . .. . . . . . . . .. . . . .. . . . . .. ... . . .. ... 213-393-0401 

Motors, Clock & Timing-3500 
Airpax Co. International Div. Cheshire, CT 06410 ....................... 203-272-0301 
Autotrol Corporation, Crystal lake, Il 60014 ............................ 815-459-3080 

§Bodine Electric Company, Chicago, IL 60618 ........................... 312-478-3515 
§t Cramer Co, Old Saybrook, CT 06475 ................................... 800-247-6784 

§ Crouzet Controls, Inc., Schaumburg, Il 60173-5419 ..................... 312-843-2200 
Eastern Air Devices, Inc., Dover. NH 03820 ............................. 603-742-3330 

t Haydon Switch & Instrument, Waterbury, CT 06705 ........•............ 203-756-7441 
§t Hurst Manufacturing Corp, Emerson Elec. Co., Princeton, IN 47670 ..... 812-385-2584 

IMC MagnetiCS Corp, Eastern Div, Westbury, NY 11590 ..........•..... 516-334-7070 
IMC MagnetiCS Corp, IMC/Hansen, Princeton. IN 47670-0023 .......... 812-385-3415 
Inland Motor/Kollmorgen. Sierra Vista, AZ 85635 ....................... 602-459-1150 

§ landis & Gyr, Inc. Pleasantville, NY 10570 ............................. 914-747-3540 
Mabuchi Motor America Corp., New York, NY 10016 .................... 212-688-3622 

Magnetic Technology, Canoga Pk., CA 91303 ...•.........•...•......•.. 818-887-7700 
Mallory Timers, Emhart EIec./EIctm. Grp., IndianapoUs, IN 46201 ......•. 317-838-5353 
Micro Mo Electronics, Inc., 51 Patersburg, FL 33701 ... . . . • . . . . . . . . . . . . . 813-822-2529 

§ Paragon Electric Co. Inc, Two Rivers, WI 54241 ........................ 414-793-1161 
SAIA Inc, Elkhart, IN 46515-3030 ....................................... 219-262-4418 
Valley Electromagnetics, Spring Valley, IL 61362 ........................ 815-664-2348 

Motors, Control-3500 
§ aarber Colman Co. (A Siebe Co.), Motor DMsion, Rockford, IL 61125-7040, 

815-397-7400 .................................................... a.1235 
§ aodine Electric Company, Chicago, IL 80618,312-478-3515 •••••••••••• a.1236 
tClillon Precision, Utton Systems, Inc., Clifton Hgta., PA 19018, 215-622-1000 

•••••••• , •••••••••••••••••••••••••••••••••••••••••••••••••••••••• a·1238 
t Computer Optical Products, Inc., Sub. 01 Hathaway Corp., Chataworth, CA 

91311-6910, 818-882~424 •••••••••••••••••••••••••••••••••••••••• a.1942 
§ Hurst Manufacturing Corp., Emerson EIec. Co., Princeton, IN 47670, 812-385-2564 

••••••••.••••••.•••••••.••••••••••••• , •••••••••••.••••••.••••.••• a·1256 
t Industrial Dlives, A Kollmorgen Dlv., Radford, VA 24141, 703-639-2495 •••••• 

801258 
t Motor Technology, Inc., Dayton, OH 45429, 513-294-1041 ••••••••• a.1284-1286 

pmMAN, Penn Engrg. & MIg. Corp., Harleysville, PA 19438, 215-256-6601 
................................................................. a·1295 

t Stock Drive Products, Div. 01 Designatronics, Inc., New Hyde Pic., NY 11040, 
516-328~2oo;328-3300 ........................................... a.1305 

Vemitron Controls, Vemitron Corporation, San Diego, CA 92073, 619-428-5581 
••.••••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••• a·1313 

t Aerollex laboratories Inc, ARX, Inc. Plainview. NY 11803 .............. 516-694-6700 
Airpax Co. International Div, Cheshire, CT 06410 ............. ' .......... 203-272~Ot 

§ Allen-Bradley Co. Industrial Control Div, Milwaukee, WI 53201 .......... 414-382-2000 
§ Mech Corp .. Somerville, NJ 08876 ..................................... 201-359-4454 
§ Arnerace Corporation, Heckeltstown. NJ 07840 ......................... 201-852-t 122 
§Anaheim Automation. Anaheim. CA 92801 .............................. 714-992-6990 

Arc Systems, Inc, Hauppauge. NY 11788 ............................... 516-582-8020 
ASC Systems, 51 Clair Shores, MI4B081 ............................... 313-779-8700 

t Aslro Instrument Corp, Pompano Baacb, FL 33064 ..................... 305-973-8900 
Automotion, Inc., Ann Arbor. MI48108 .................................. 313-662-7771 

§ Axial Magnetics, Tencallnc.. Simi Valley. CA 93065 ..................... 818-998-4850 
§ B & B Motor & Control Corp. B & B long Island City, Burlington, CT 06013 

........................................................ 203-673-7151;800-&38-7806 
§ Berkeley Process Control Inc.. Richmond, CA 94804 . . . . . . . • . . . . . . . . . . .. 415-526-3333 

Bartsch u.s., Vista, CA 92063 ........................................... 619-727-7420 
Buahler Products, Inc., Raleigh, NC 27606 .............................. 919-489-8522 

§Carter Motor. Warren, Il61087-0647 ................................... 815-745-2100 
§ Centent Co.. Santa Ana, CA 92707 ...................................... 714-979-8491 

§t Cramer Co. Old Saybrook, CT 06475 ............•............•......... 800-247-8784 
Cross Electronics. Warrendale, PA 15086 ... ' ............................ 412-776-1591 

§Crouzel Controls, Inc, Schaumburg, Il60173-5419 ..................... 312-843-2200 
Eastern Air Devices, Inc. Dover, NH 03820 ............................. 603-742-3330 

tEEMCO Div, Datron Systems Inc., Los Angeles, CA 90039 .............. 818-247-7060 
t Electric Indicator Company Inc, Norwalk, CT 06851 ..................... 203-647-5861 

§t Electrol Co.. York, PA 17405 ............................................ 717-848-1722 
Escap Products. Hauppauge, NY 11786 ................................ 516-234-3900 

t Evershed & Vignoles, ltd, Meggitt Holdings P. L C. Chiswick, London, ENGLAND W4 
5HJ .................................................................... 01-994-3670 

Fincar. York, PA 17402 ................................................. 717-751-4206 
General Numeric Corporation. Elk Grove Village, Il 80007 .............. 312-64D-1595 

tGlobe Motors. Dayton, OH 45404 ....................................... 513-228-3171 
t Haydon Switch & Instrumen~ Waterbury, CT 06705 .........•........... 203-756-7441 
t Honeywell Inc., Commercial Bldgs. Grp., MN 27-4231, Minneapolis, MN 55408 

....................................................................... 612-870-2294 
Howard Industries. Inc., Milford, Il 60953 . . . . .. . . .. .. .. .. .. . .. . . .. .. . . ... 815-869-4105 

t IMC Magnetics Corp., Eastern Div. Westbury. NY 11590 ................ 516-334-7070 
§Industriallndexing Systems, Inc., Victor, NY 14564 ...................... 716-924-9181 
§Inartial Motors, Doylestown. PA 18901 .................................. 215-345-10tO 

Inland Motor/Kollmorgen, Sierra Vista, AZ 85835 ....................... 602-459-1150 
t Inland Motor. Kollmorgen Corp, Radford, VA 24141 ..................... 703-839-9045 
§ Klockner Moeller. NatiCk, MA 01760 .................................... 508-655-1910 

Uncaln Laser Co, Phoenix, AZ 85004 ...•...............•.............. 602-257-0407 
t lucas Western Inc.. Electro Systems Division, Brea, CA 92621 .......... 714-671-4500 
tMagnetic Technology, Canoga Pk., CA 91303 ........................... 818-867-7700 

Magnum Opus Custom Elctm. Engrg., Iselin, NJ 08630 • ..•..• ...•. ... •.. 201-283-4925 
Mallory Timers, Emhart EIec./EIctm. Grp., Indianapolis, IN 46201 ........ 317-638-5353 

tMaxon Precision Motors, Inc.. Burlingame, CA 84010 .................... 415-697-9614 
Micro Mo Electronics, Inc., Sl Petersburg, FL 33701 ••..•....•......•..• 813-822-2529 

t Micro Natworks, Unitrode Corporation, Worcester, MA 01606 ...•...•... 508-852-5400 
Motion Control Group, American Precision Industries, Oceanside, CA 92054 

....................................................................... 619-439-7500 
Motor-Tronics.lnc., Vista, CA 92083 ................................ > .... 619-727-7430 

§Oriental Motor U.SA Corporation, Torrance, CA 90503 .................. 213-515-2264 
Ormec Systems Corp., Rochester. NY 14825 ...•.........•............• 716-385-3520 

§Pacific Scientific Co, Rockford, 1161105 ................................ 815-226-3100 
Parvex DiviSion, Alsthom Internationa~ Inc., Spring Valley. NY 10977 .... 914-425-6908 
PMI Motion Technologies, Commack, NY 11725-5703 .•.....•.....•..•• 516-864-1000 
PortescapU.s.,lnc. Hauppauge, NY 11786 ............................. 516-234-3900 

§ Reliance Electric Co., Marf<eting Info Center, Cleveland, OH 44199 ...... 800-245-4501 
Robbins & Myers/Electro-Craft, Eden Prairie, MN 55344 .•....•......... 612-942-3600 
Servo-Tel< Products Co. Hawthorne, NJ 07506 ......................... 201-427-3100 
Shinano Kenshi Corp. (SKC), N. Hollywood, CA 91605 .....•............ 818-764-4266 

tSi81Tacin/Magnedyne, Carlsbad, CA 92008 ............................. 619-438-3321 
§t Solitron Devices, Inc., Serniconductor Group, Riviera Baach, FL 33404-9978 

. .. . . . . . .. .. .. . .. . . . . .. . . . . . .. . . .. .. . . .. • . . . . . . . . .. . . • .. .. . . . .. .. . . .. .. 407-848-4S11 
t Sterling Instruments. New Hyde Pk.. NY 11040 ......................... 516-328-3300 

§t Superior Electric, Bristol. CT 06010 .•.•..•... i ......... ·· .... · ... ·· ... ·. 203-582-9561 
§Super VeJda, Torrance, CA 90503-7395 ................................. 213-515-2264 
tTechno, A DSG Company, New Hyde Park, NY 11040 .................. 516-328-3970 
tTransicoi~ Inc., Worcester. PA 1949Q-9990 .............................. 215-277-1300 

EEM 1989 §-Product sold through distributors t-Product meets MIL specs 



Triac Electronic Systems, Inc, Glendale, NY 11385 ..........•..•......• 718-441-4759 
tVernRech:VernRron Corp., Deer Pi<, NY 11729 ...• , ........•..•.• ;...... 516-586-5100 
§ WestinghOuse Electric Corp., Control Division, Oldsmar, Fl 34667 .••. :. 813-855-4621 

Motors, DC Timing-3500 
~ Alr Devices, Inc., Dover, NH 03820, 603-742-3330 • • • • • • • • • • • • •• 1101240 
Shinano Kenahi Corp. (SKC), N. Hollywood, CA 91605, 818-764-4266 ••• B'1303 

t Stock DrIve Products, Div. of Designatronics, Inc., New Hyde PII., NY 11040, 
. 516-328002OO;328~ ••••••••• ;................................. 1101305 

Airpax Co., CheshIre Div, cheshire, CT 06410 •...•..•...........•..•... 203-271-6000 
Airpax Co., International Div, Cheshire, CT.06410 ...••.....•.....•...... 203-272-0301 
Autotrol Corporation, CrysteI Lake, IL 600.14 ......•..................... 815-459-3080 
Bertsch U.S, Vista, CA 92083 .. . . . . . . • . . • . . . . . . . . . • . . . . . . . . . . . . • . • . . . . .. 619-727·7420 
Cramer Co., Old Saybrook, CT 06475 .......• , ....•.. ;.................. 8()()'247-6764 

§Crouzet Controls, InC., Schaumburg, IL 60173-5419 ......•.••..••.....•. 312-843-2200 
IMC Magnetics Corp., IMC/Hansen, Princeton, IN 4767().()Q23 .......... 812-385-3415 
Micro Mo Electronics, Inc., St Petersburg, Fl33701 ..........•........ , 813-822-2529 
TranSicoi~ Inc., Worcester, PA 19490-9990 .•......•.........•........... 215-277-1300 

Motors, Drag Cup-3500 
t AerofkIX Laboratories Inc., ARX, Inc., Plainview, NY 11803 ........•..•.. 516-694-6700 
t American Electronics, Fullerton, CA 92631 ..•...•........•...•.•......•. 714-871-3020 
t Aslro Instrument Corp., Pompano Beach, Fl 33064 ...•......•.......... 305-973-8900 
tEEMCO Div, Datron Systems Inc., Los Angetes,CA 90039 .....••...•... 816-247-7060 
t Evershed & Vignoles, Lid. Meggitt Holdings P. L c.. Chiswick, London, ENGLAND W4 

StU .................................................................... 01-994-3670 
§Harowe Servo Controls, 1nc.:A Fasco Co, West Chester, PA 19360 •.... 215-&92-2700 
t IMe Magnetics Corp., Eastern Div, Westbury, NY 11590. ..........•..... 516-334-7070 

Parvex Division, Aisthom Internationa~ Inc., Spring Valley, NY 10977 .... 914-425-6908 
SPS Inc. (Muirhead V8ctric), Springfield, NJ 07081 ..............•....... 201-376-1222 

tTransicoi~ Inc., Worcester, PA 19490-9990 .......•..•..•.........•.•.... 215-277-1300 
tVernRech:VernRron Corp., Deer Pi<, NY 11729 .•..............•.•..••..• 516-586-5100 

Motors, Fractional Horsepower-3500 
t Aeroflex Laboratories Inc., ARX, Inc., Plainview, NY 11803, 516-694-6700 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• B'1225-1227 
§ Barber Colman Co. (A SIebe Co.), Motor Dlvlalon, Rockford, IL 61125-7040, 

815-397-7400 .................................................... B'1235 
t BEl MotIon Syatems Company, Kimco Magnetics DivisiOn, San Marcos, CA 92069, 

619-744-5671 •••••••••••••••••••••••.••••••••••••••••••••••••••.• B'1934 
§ Bodine Electric Company, Chicago, IL 60618, 312-478-3515 •••••••••• " B'1236 
t Clifton Precision, Utton Systems, Inc., Clifton Hgta., PA 19018, 215-622-1000 

• ••••••••••••••••••••••••••••.••••••••.••••••••.•• '" •••••••••••• 1101238 
Eastern Air Devices, Inc., Dover, NH 03820, 603-742-3330 ••••••••••.••• B.124O 

§ebm Industries, Inc., Farmington, CT06032, 203-674-1515 ., •••••• C'1644,1646 
Hathaway Corporetlon:Motion Control DiY., Tulsa, OK 74116, 918-438-7800 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Bo1253 
§ Howard Industriea, Inc., Milford; IL 60953, 815-888-4105 ••••••••••••••• Col660 
§ Mabuchi Motor America Corp., New Y(!rk, NY 10016, 212-686-3622 ••••• Bo1277 
t Maxon Precision Motors, Inc., Burlingame, CA 94010, 415-697-9614 • • • •• Bo1278 

MFM Technology, Inc., Affiliste of UnItrode Corp., Ronkonkoma, NY 11779, 
516-467-5151 .................................................... Bo1279 

§t Micro Mo EleCtronics, Inc., St. Pateraburg, FL 33701,813-322-2529 
• ••••••••••••••••••••••••••• : • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• Bol280-1281 

t Motor Technology, Inc., Dayton, OH 45429,513-294-1041 ••••••••• Bol284-1286 
NMB Technologies, Chatsworth, CA 91311, 818-341-3355 ••••••••• Bol288-1289 

§ Oriental Motor U.s.A. CorporatIon, Torrance, CA 90503,213-515-2264 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • •• •• •• • • • • • • •• B·129O-1292 

PmMAN, Penn Engrg. & MIg. Corp., Herleysville, PA 19438, 215-256-6601 
• ••• ; • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• 1101295-1297 

t Stock Drive Products, Diy. of Oasignatronics, Inc., New Hyde PII., NY 11040, 
516-328.0200;328-3300 ••••••••••••••••••••••••••••••••••••••••••• Bol305 

Superior Electric, Briatol, CT 06010, 203-582-9561 ••••••••••••••••••••• Bol306 
§Super Vexta, Torrance, CA 90503-7395,213-515-2264 ••••••••••••••••• Bo1293 

Synektron Corporation, Portland, OR 97223, 503-684-3090 •••••••• Bol308-1309 
t Airpax Co., Cheshire Div, Cheshire, CT 06410 ........................... 203-271-6000 

Airpax Co., International Div, Cheshire, CT 06410 ....................... 203-272-0301 
§ Amerace Corporation, Hackettstown, NJ 07840 ......................... 201-652-1122 
t American Electronics, Fullerton, CA 92631 .......•...........•....••.... 714-671-3020 

Arc Systems, Inc., Hauppauge, NY 11788 ............................... 516-582-8020 
t Ashland Elec. Prods., Inc., Rochester, NH 03867 •.........•..........•.. 603-335-1100 
t Astro Instrument Corp., Pompano Beach, Fl 33064 .•........••..•...... 305-973-8900 
t Astromec. Inc., Carson CRy, NV 89706 .................................. 702-883-9226 
t Autotrol Corporation, Crystal Lake, IL 60014 .••........•............•... 815-459-3080 
§ Axial Magnetics, Tencallnc., Simi Valley, CA 93065 ..................... 816-996-4850 
§ BaIdor Electric Company, Fort Smith, AR 72902 .......................• 501-646-4711 
§ B & a Motor & Control Corp. B & B Long Island CRy, Burtington, CT 06013 

........................................................ 203-673-7151;800-638-7808 
Berger-Lahr Colp, Jaffrey, NH 03452 ...•..•...............•..••.•...... 603-532-7701 
Bertsch U.s. Vista, CA 92083 ........................................... 619-727-7420 
Buehler Producls, Inc., Raleigh, NC 27606 ....•..•......•..•............ 919-469-8522 
canon U.SA., EICtm Comps. Div, Lake Success, NY 11042 . . . • . . • . . . . .. 516-486-6700 

§Carter Motor, Warren,lL 61087-0647 ................................... 815-745-2100 
t Computer Optical Producls, Inc., Sub. of Hathaway Corp., Chatsworth, CA 91311-6910 

• . . • . . . . . . . . . . • . . . . . . . . • . . . • . . . . • • . . . . . • . • . . . . . . . . . . • . • . . . . . . . . . • . . . . .. 818-882-0424 
§t Cramer Co., Old Saybrook, CT 06475 ...•...•....••........•..•..•. :.... 800-247-6784 

Digital Motor, Inc., Portland, OR 97229-5692 ............................ 503-629-9692 
tEG & G Rotron, Custom Div, WoodsIock,NY 12498 ..................... 914-679-5201 
t EIecIric Indicator Company Inc., Norwalk, CT 08851 ...............•..... 203-847-5881 
§EIectric Motor Engineering, Glendale, CA 91201 ........................ 818-502-1886 
§EIectroI Co., York, PA 17405 ............................................ 717-846-1722 

Escap Products, Hauppauge, NY 11788 ................................ 516-234-3900 
t Evershed & Vignoles, Lid. Meggitt Holdings P. L C, Chiswick, London, ENGLAND W4 

5HJ .................................................................... 01·994-3670 
Fincor, York, PA 17402 ................................................. 717-751-4206 

§ General Industries, Elyria, OH 44035 .............. . . • . • . • . . • . . . . . . • . . • . . 216-323-3136 

General Numeric Corporation, Elk Grove Village, IL 60007 ............•. 312-640-1595 
§tGIobe Motors, Dayton, OH 45404 ....................................... 513-226-3171 

Hankscraft Motors, Diy. of Gerber Prods. Co, Reedsburg, WI 53959 .••.• 608-524-4341 
§ Harowe Servo Controls, 1nc.:A Fasco Co., West Chester, PA 19360 .•.•• 215-692-2700 
t Haydon Swnch & Instrument Waterbury, CT 06705 ..................... 203-756-7441 
t Hartner DiY.:Exide Corp., Cleveland, OH 4411.1 .......................... 216-252-4242 
§ Hurst Manufacturing Corp., Emerson EIec. Co, Princeton, IN 47670 .•..• 812-385-2564 

IMe Magnetics Corp., Eestern Div, Westbury, NY 11590 ........••..•.•. 516-334-7070 
IMC Magnetics Corp.,IMC/Hansen, Princeton, IN 47670-0023 ....•....• 812-385-3415 
Inland Motor/Kollmorgen, Sierra Vista, I\Z. 85635 •.•...•...........•.... 602-459-1150 

t Inland Motor, Kollmorgen Corp., Radford, VA 24141 ....•..•..•.......... 703-639-9045 
§ Japanese Products Colp, Elmsiord, NY 10523 ••.•.••......•..•.... _. • .. 914-592-6880 
t Lucas Western InC., Eleclro Systems Division, Brea, CA 92621 .......... 714-671-4500 
t Magnetic Technology, Canoga Pi<, CA 91303 .••... . . . . . . . . • • . • . . . . . . . .. 819-887-7700 
t Mclean Engineering, Zero Corporation, Princeton Junction, NJ 08550 .. 609-799-0100 
tMerrill,lnc., Gwynedd Valley, PA 19437 ................................. 215-843-2116 

Motor-Tronics, Inc, VISta, CA 92083 .................................... 619-727-7430 
Namiki Precision Jewel Co, Ud., Hackensack, NJ 07601 •.•••.•..•••.•.. 201-343-3080 

§tPacific Scientific Co., Rockford, IL 61105 ................................ 815-228-3100 
Paps! Mechatronic Corp, Newport, RI 02840 ..••...•.... , .... , ••..•...•. 401-649-8810 
Parker Hannifin Corporation, Compumotor Division, Petaluma, CA 94952 

..................................... ,.................. 707-778-1244;800-358-9068 
Parvex Division, Aisthom Intemationa~ Inc., Spring Valley, NY 10977 .... 914-425-6908 
PMI Motion Technologies, Commack, NY 1172S-:5703 .................. 516-864-1000 
PortescapU.s.,lnc., Hauppauge, NY 11788 ............................. 516-234-3900 

§ Powertron, Contraves Goerz Corp., Charlotte, NC 28210 .......•.....•.. 704-525-8962 
§ Reliance Electric Co., Marketing Info Center, CleVeland, OH 44199 ....•. 800-245-4501 

Robbins & Myers/Electro-Crafl, Eden Prairie, MN 55344 .•.............. 612-942-3600 
SAIA Inc, Elkhart, IN 46515-3030 ........................................ 219-262-4418 

§Shinano Kenshi Corp. (SKC), N. Hollywood, CA 91605 •..•.............. 818-764-4266 
tShogyo International Corp., Great Neck, NY 11021 ...................... 516-466-0811 
t Sierracin/Magnedyne, Carlsbad, CA 92008 ....•.....••..•...........•.. 619-436-3321 

SPS Inc. (Muirhead Vaclric), Springfield, NJ 07081 ....•..•.............. 201-376-1222 
t Sieriing Instruments, New Hyde ~I<., NY 11040 ..........•.............• 516-329-3300 
tTechno, A DSG Company, New Hyde Park, NY 11040 .................. 516-328-3970 
Transicoi~ Inc., Worcester, PA 19490-9990 .............................. 215-277-1300 

tValley Electromagnetics, Spring Vallay,IL 61362 ........................ 815-664-2348 
Vasak Inds., Inc, Valhalla, NY 10595 ........ •... ..•.•.• ..... .•....... 1-800-67-VASAK 

tVernRech:VernRron Corp., Deer PI<., NY 11729 .......................... 516-586-5100 
Vernhron Controls, Vemn<on CorporatiOn, San Diego, CA 92073 ........ 619-428-5581 

Motors, Gearhead-3500 
§ Barber Colman Co. (A Siebe Co.), Motor Division, Rockford, IL 61125-7040, 

815-397-7400 .................................................... Bo1235 
§ Bodine Electric Company, Chicago, IL 60618, 312-478-3515 •••••••••••• B'l236 

canon U.s.A., Elctrn. Comps. Div., Lake Success, NY 11042, 516-488-6700 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1101237 

§ Crouzat Controls, Inc., Schaumburg, IL 60173-5419, 312-843-2200 •••••• 1101239 
Eastern Air Oavlces,lnc., Dover, NH 03820, 603-742-3330 •••••••••••••• 1101240 
Hathaway Corporetion:Motion Control Div., Tulsa, OK 74116, 918-436-7800 

••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••• B·1253 
§ Howard Industries, Inc., Milford, IL 60953, 815-889-4105 ••••••••••••••• C'I660 

Industrial Drives, A Kollmorgen Dlv., Radford. VA 24141, 703-639-2495 •••••• 
1101258 

t Maxon Precision Motors, Inc., Burlingame, CA 94010, 415-697-9614 • • • •• 1101278 
§t Micro Mo ElectroniCS, Inc., St. Petersburg, FL 33701, 813-822-2529 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• 1101280-1281 
t Motor Technology, Inc., Dayton, OH 45429, 513-294-1041 ••••••••• Bol284-1286 
§ Oriental Motor U.S.A. Corporation, Torrance, CA 90503, 213-515-2264 

••••••••.••••••••••••••••••••••• , • • • •• • • • • • • • • • • • • • • • • • • • • •• Bo129O-1292 
PITTMAN, Penn Engrg. & Mfg. Corp., Harleysville, PA 19438, 215-256-6601 

............................................................ Bol295,l297 
§ Shinano Kenahi Corp. (SKCI, N. Hollywood, CA 91605, 818-764-4266 ••• Bol303 
t Stock Drive Products, Diy. of DesignBtronics, Inc., New Hyde PII., NY 11040, 

516-328.0200;328-3300 ........................................... B'1305 
. § Superior Electric, Briatol; CT 06010, 203-582,.9581 •• • • • • • • • • • • • • • • • • • •• Bol306 
§ Super Vaxta, Torrance, CA 9050.3-7395, 213-515-2264 ••••••••••••••••• Bol293 
tVernltech:Vemltron Corp., Deer Pk., NY 11729, 516-586-5100 •••••••••• 1101316 
t Aeroflex Laborjrt0ries Inc, ARX, Inc., Plainview, NY 11803 ..•.•...•..... 516-694-6700 

Airpax Co., International Div, Cheshire, CT 06410 ........•..•........... 203-272-0301 
t American Electronics, Fullerton, CA 92631 .............................. 714-671-3020 

Arc Systems, Inc., HaUPP8Uge, NY 11788 .... , .......................... 516-582-6020 
t Ashland EIec. Prods., Inc, Rochester, NH 03867 ..•.........•..•........ 603-335-1100 
t Aslro Instrument Corp., Pompano Beach, Fl.33064 .........•......•.... 305-973-8900 
t Astromec, Inc, Carson CRy, NV 89706 .................................. 702-689-9226 

Autolrol Corporation, Crystal Lake, IL 60014 ............................ 815-459-3080 
§ Baldor Electric Company, Fort SmRh, AR 72902 ........................ 501-846-4711 
§ B & B Motor & Control Corp., B& B Long Island CRy, Burlington, CT 06013 

........................................................ 203-673-7151;800-638-7808 
§tBerger-Lahr Corp., Jaffrey, NH 03452 ................................... 603-532-7701 

Bertsch U.s., Vista, CA 92083 ........................................... 619-727-7420 
Buehler Products, Inc., Raleigh, NC 27606 .............................. 919-469-8522 

§Carter Motor, Warren,lL 61087-0647 .:., ............................... 815-745-2100 
§t Cramer Co, Old Saybrook, CT 06475 .•..••.•...•......................• 800-247-6784 

t EEMCO DiY, Datron Systems Inc., Los Angeles, CA 90039 ..•..•........ 818-247-7060 
t Electric Indicator Company Inc., Norwalk, CT 08851 .............•..•..•. 203-847-5861 
§ Electric Motor Engineering, Glendale, CA 91201 ........................ 818-502-1866 
§ Electrol Co., York, PA 17405 .......................................... ;. 717-846-1722 

Escap Producls, Hauppauge, NY 11788 ................................ 516-234-3900 
t Evershed & Vignoles, Lid. Meggitt Holdings P. L C, Chiswick, London, ENGLAND W4 

5HJ .................................................................... 01-994-3670 
§ Generallnduslries, Elyria, OH 44035 .................................... 216-323-3136 

§tGlobe Motors, Dayton, OH 45404 ....................................... 513-226-3171 
Hankscraft Motors, Div. of Gerber Prods. Co., Reedsburg, WI 53959 .•••. 606-524-4341 

§ Harowe Servo Controls, 1nc.:A Fasco Co., West Chester, PA 19360 ..... 215-892-2700 
.tHaydon SwRch & Instrument Waterbury, CT 06705 ..................... :roa:.756-7441 

§-Product·soldthrough distributors t-Product meets MIL specs EEM 1989 



PRODUCT INDEX & DIRECTORY 
§t Hurst Manufacturing Corp, Emerson EIec. Co., Princeton, IN 47670 ..... 812-385-2564 
tlMC Magnetics Corp., Eastern Div, Westbury, NY 11590 ...........•.... 516-334-7070 
§Japanese Products Corp., Elmsford, NY 10523 .....................•.... 914-592-8880 
t Lucas Western Inc., Electro Systems Division, Brea, CA 92621 .......... 714-671-4500 
t Motion Control Group, American Precision Industries, Oceanside, CA 92054 

.....•................•.....•.........•..................•.........•... 61~9-75oo 
Motor-Tronics, Inc., VISta, CA 92083 .................................... 619-727-7430 
Namiki Precision Jewel Co, Ltd.. Hackensack, NJ 07601 ................ 201-343-3080 
NIDEC Corporation, Torrington, CT 06790 .............................. 203-462-4422 

t Novatronics Inc, Stratford, Ontario, CANADA N5A 6V6 .................. 519-271-3880 
PMI Motion Technologies, Commack, NY 11725-5703 .................. 516-864-1000 
Portescap U.s, Inc., Hauppauge, NY 11788 .................... :........ 516-234-3900 
Robbins & Myers/Electro-Craft, Eden Prairie, MN 55344 ................ 612-942-3600 
SAIA Inc., Elkhart, IN 46515-3030 .................•..................... 219-262-4418 
Servo-Tek Products Co, Hawthome, NJ 07506 ......................... 201-427-3100 

§SPS Inc. (Muirhead Vactric), Springfield, NJ 07081 ........... ......... 201-376-1222 
tTransicoi~ Inc, Worcester, PA 1949(}.9990 .............................. 215-2n-13oo 
tValley Eleclromagnetics, Spring Valley,IL 61362 ........................ 815-664-2348 

Motors, Gyro-3500 
t Vemitech:Vernitron Corp., Deer Pk., NY 11729, 516-586-5100 ••••.•••.• B'1316 
t Vemltron Controls, Vemllron Corporation, San Diego, CA 92073, 619-428-li581 

..................................... : ••••••.•.••••.•.•.••••.•••• B'1313 
t Aeroflex Laboratories Inc, ARX, Inc, Plainview, NY 11803 .............. 516-694-6700 

Axial Magnetics, Tencallnc, Simi Valley, CA 93065 ..................... 816-996-4850 
tClifton Precision, Litton Systems, Inc., Clifton Hgts., PA 19018 ........... 215-622-1000 
tEEMCO Div, Datron Systems Inc., Los Angeles, CA 90039 .............. 816-247-7060 

§t Harowe S8IVO Controls, Inc.:A Fasco Co, West Chester, PA 19380 ..... 215-692-2700 
MagnetiC Technology, Canoga PI<., CA 91303 ........•.................. 818-887-7700 
SPS Inc. (Muirhead Vactric), Springfield, NJ 07081 ...•..•............... 201-376-1222 
Transicoi~ Inc., Worcester, PA 1949(}.9990 .............................. 215-277-1300 

Motors, Hysteresis-3500 
§ Oriental Motor U.S.A. Corporation, Torrance, CA 90503, 213-515-2264 

•.••••••••••••••.•.•.••••••••.•..•.•••••.••.•••••••••.••.••• B'1290-1292 
§ Super VeJda, Torrance, CA 90503·7395, 213-515·2264 ••••••.••.•.••••. B'1293 
t Vemitech:Vemitron Corp., Deer Pk., NY 11729, 516-586-5100 •••••••••• B'1316 
t Aeroflex Laboratories Inc., ARX, Inc., Plainview, NY 11803 .............. 516-694-6700 
t American Electronics, Fullerton, CA 92631 .....•........................ 714-871-3020 

Arc Systems, Inc, Hauppauge, NY 11788 ............................... 516-582-8020 
t Ashland Elec Prods., Inc, Rochester, NH 03887 ........................ 603-335-1100 
t Astra Instrument Corp, Pompano Beach, FL 33064 ..........•.......... 305-973-8900 

Autotrol Corporation, Crystal Lake, IL 60014 ..........•................. 815-459-3080 
§ 8 & 8 Motor & Control Corp., 8 & 8 Long Island City, Burlington, CT 06013 

........................................................ 203-673-7151;800-636-7808 
§Bodine Electric Company, Chicago, Il60618 ................•.......... 312-478-3515 
tClifton Precision, Litton Systems, Inc., Clifton HQ1s., PA 19018 ........... 215-622-1000 
§ Cramer Co., Old Saybrook, CT 06475 ......................... . .. . .. . . .. 800-247-6784 

Crouzet Controls, Inc, Schaumburg, IL 60173-5419 ..................... 312-843-2200 
Eastern Air Devices, Inc., Dover, NH 03820 ...................•......... 603-742-3330 

t EEMCO Div, Datron Systems Inc, Los Angeles, CA 90039 .............. 816-247-7060 
tElectric Indicator Company inc., Norwalk, CT 06851 ..................... 203-847·5861 
t Evershed & Vignoles, Ltd.. Meggitt Holdings P. L C, Chiswick, london, ENGLAND W4 

5HJ .....•........•..................................................... 01-994-3670 
§Generallndustries, Elyria, OH 44035 .................................... 216-323-3136 

§tGlobe Motors, Dayton, OH 45404 ......................•................ 513-228-3171 
§t Hurst Manufacturing Corp, Emerson Elec. Co, Princeton, IN 47670 ..... 812-385-2564 

IMC Magnetics Corp, Eastem Div, Westbury, NY 11590 .............•.. 516-334-7070 
IMC Magnetics Corp, IMe/Hansen, Princeton, IN 4767()'0023 .......... 812-385-3415 

§ Japanese Products Corp, Elmsford, NY 10523 . . . . . . . . . . . . . . . . . . . . . . . . .. 914-592-8880 
lincoln Laser Co, Phoenix, AZ 85004 ..............•.....•............. 602-257-0407 

tlucas Western Inc, Electro Systems Division, 8rea, CA 92621 .......... 714-671-4500 
Magnetic Technology, Canoga PI<., CA 91303 ........................... 818-887-7700 

t Mclean Engineering, Zero Corporation, Princeton Junction, NJ 08550 .. 609-799-0100 
t NIDEC CorporatiOn, TOrrington, CT 06790 ..........................•... 203-482-4422 
t Novatronics Inc., Stratlord, Ontario, CANADA N5A 6V6 . . . . . . . . . . . . . . .. .. 519-271-3880 

Papst Mechatronic Corp., 'Newpo~ RI 02840 . . . . . . . . . . . . . • . . . . . . . . . . . . .. 401-849-8810 
Paragon Electric Co., Inc, Two Rivers, WI 54241 ................. ,...... 414-793-1161 

§ Shinano Kenshi Corp (SKC), N. Hollywood, CA 91605 .................. 818-784-4266 
t Sienacin/Magnedyne, Carlsbad, CA 92008 ............................. 619-436-3321 

SPS Inc. (Muirhead VacIric), Springfield, NJ 07081 ...................... 201-376-1222 
Valley Electromagnetics, Spring Valley, Il 61362 ........................ 815-664-2348 

Motors, Incremental, stepping - See Motors, Stepping (Vol. B) 

Motors, Jnduction-3500 
Barber Colman Co. (A Siebe Co.), Motor Division, Rockford, Il61125-7040, 

815-397-7400 ........................................... : • • • • • • • • •• B'1235 
§ Sodine Electric Company, Chicago, IL 60618, 312-478-3515 •••••••••••• B'1236 
§ Cromet Controls, Inc., Schaumburg, IL 6017G-5419, 312.&43-2200 •••••• 8<1239 

Eastern Air DeVices, Inc., Dover, NH 03820, 603-742-3330 • • • • • • • • • • • • •• B'1240 
tlndustrial Drives, A Kollmorgen Div., Radford, VA 24141,703-639-2495 •••••• 

8<1259 
§ Oriental Motor U.s.A. Corporation, Torrance, CA 90503, 213·515-2264 

• • • • • • • • • • • . • . • • • • • • • • • . • • • • • • • • • • . • • • . • • • • •• • • • • • • • • • . • • • •• B-1290-1292 
§ Shinano Kenshi Corp. (SKC), N. Hollywood, CA 91605, 818-764-4266 ••. 8<1303 
§ Super VeJda, Torrance, CA 90503-7395, 213-515-2264 ••••••••.•••••.•• B'1293 
t Aeroflex laboralories Inc., ARX,1nc, Plainview. NY 11803 ........•.. : .. 516-694-6700 
t American Electronics, Fullerton, CA 92631 .....•...•.••..•.•.........•.. 714-871-3020 

Arc Systems, Inc., Hauppauge, NY 11788 ............................... 516-582-8020 
t Ashland Elec Prods, Inc., Rochester, NH 03887 ••....•......•..•...•.•. 603-335-11 00 
t Astro Dynamics, Inc., Woburn, MA 01801 .......•................•...... 617-935-4944 
t Astra Instrument Corp, Pompano Beach, FL 33064 .... :................ 305-973-8900 
t Astromec. Inc., Carson City, NV 89706 ......•..•........•......•........ 702-883·9226 
§ Axial Magnetics, Tencallnc., Simi Valley, CA 93065 ........•......•.•... 818-998-4850 
§Baldor Electric Company, Fort SmHh, AR 72902 ••...........•..••...... 501-846-4711 

Motors, Permanent Magnet-3500 
§ 8 & B Motor & Control Corp., 8 & 8 long Island City, Burlington, CT 06013 

...............••....................................•.. 203-673-7151;8D0-638-7808 
t Clifton Precision, Litton Systems, Inc, Clifton HQ1s., PA 19018 ....•...... 215-622-1000 
t EEMCO Div, Datron Systems Inc., los Angeles, CA 90039 .........•.... 816-247-7060 
t EG & G Rotron, Custom Div, Woodstock, NY 12498 •...............•... 914-679-5201 
t Electric Indicator Company Inc., Norwalk, CT 08851 ...................... 203-847-5861 

Electro-PaCifiC, Goleta, CA 93117 .............................•......•.. 805-964-0751 
t Evershed & Vignoles, LId., Meggitt HOldings P. L C, Chiswick, London. ENGLAND W4 

5HJ .........•........................•................................. 01-994-3670 
General Numeric Corporation, Elk Grove Village, IL 60007 .....•........ 312-640-1595 

§t Globe Motors, Dayton, OH 45404 ......•.•...........................•.. 513-226-3171 
If" Hertner Div.:Exide Corp., Cleveland, OH 44111 ...........•.............. 216-252-4242 
§ Howard Industries, Inc, Minard, IL 60953 .. . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . 815-889-4105 

§t Hurst Manufacturing Corp., Emerson Elec Co, Princeton, IN 47670 .•... 812-385-2584 
tiMe Magnetics Corp, Eastern Div, Westbury, NY 11590 ................ 516-334-7070 
§Japanese Products Corp, Elmsford, NY 10523 ...............•.......... 914-592-8880, 
t Lucas Western Inc., Electro Systems DivisiOn, Brea, CA 92621 .......... 714-671-4500 
t McLean Engineering, Zero Corporation, Princeton Junction, NJ 08550 .. 609-799-0100 
t Merrill, Inc, Gwynedd Valley, PA 19437 ....................•............ 215-643-2116 

Micro Mo Electronics, Inc, Sl Petersburg, FL 33701 .................... 813-822-2529 
NIDEC Corporation, Torrington, CT 06790 .............................. 203-462-4422 
Northern Magnetics Inc., Van Nuys, CA 91406 ...........•.............. 818-997-8675 
Papst Mechatronic Corp, Newpo~ RI 02840 . . . . . . . . . . . . . . . . . . . . . . . . . . .. 40t-!149-8810 

§ Reliance Electric Co, Marketing Inlo Center, Cleveland, OH 44199 ...... 8DO-24S-4501 
Robbins & Myers/Electro-Crafl. Eden Prairie, MN 55344 ................ 612'942-3600 

t Sienacin/Magnedyne, Carlsbad, CA 92008 ............................. 619-436-3321 
SPS Inc. (Muirhead Vactric), Springfield, NJ 07081 ...................... 201·376-1222 

tTransicoi~ Inc, Worcester, PA 1949().9990 ........................•..... 215-2n-13oo 
Valley Electromagnetics, Spring Valley,lL 61362 ........................ 815-664-2348 

tVemHech:Vemitron Corp., Deer PI<., NY 11729 ...............•.......... 516-586-5100 

Motors, Linear-3500 
t Stock Drive Products, Div. of Deslgnatronics, Inc., New Hyde Pk., NY 11040, 

516-328-11200;328-3300 ••••••••••••••••••.••••••••••••••••.••••••• S'1305 
Airpax Co, Cheshire Div, Cheshire, CT 06410 ...............•......•... 203-271-6000 
Anorad Corp., Hauppauge, NY 11788 ................................... 516-231-1995 

§ 8 & 8 Motor & Control Corp, 8 & 8 Long Island City, Burlington, CT 06013 
.................................•...................... 203-673-7151;8D0-638-7808 

t Component Speciatlies Corp, Temple City, CA 91780 . . . . . . . . . . . . . . . . . .. 213-283-0015 
Crouzet Controls, Inc., Schaumburg, IL 60173-5419 ................•.... 312-843-2200 
Hathaway Corporation:Motion Control Div, Tulsa, OK 74116 ............ 916-436-7800 

t HaYdon Switch & Instrumen~ Waterbury, CT 06705 ..................... 203-756-7441 
Inland Motor, Kollmorgen Corp, Radford, VA 2414t ..•.................• 703-639-9045 
Northern Magnetics Inc, Van Nuys, CA 91408 ...•..................•... 816-997-8675 

tOptima Precision,lnc., Rancho Palos Verdes, CA 90274 .. 8DO-s#4418;213-377-4118 
Onnec Systems Corp, Rochester, NY 14625 ..................•........ 716-385-3520 
Parker Hannifin Corporation, Compumotor Division, Petaluma, CA 94952 

........................................................ 707-n6-1244;8DO-358-9068 
Sierracin/Magnedyne, Carlsbad, CA 92008 ...•......................... 61 ~6-3321 
SPS Inc. (Muirhead Vactric), Springfield, NJ 07061 ...................... 201-376-1222 
Unico, Franksville, WI 53126-0505 .......................•...........•.. 414-886-5678 

Motors, Miniature - See Motors, Fractional HP (Vol. B) 

Motors, Permanent Magnet-3500 
§ Barber Colman Co. (A Siebe Co.), Motor Division, Rockford, IL 61125-7040, 

815·397-7400 .................................................... B'1235 
t BEl Motion Systems Company, Kimco MagnetiCS Division, San Marcos, CA 92069, 

619·744-5671 .................................................... S'1934 
§ Bodine Electric Company, Chicago, Il 60618, 312-478-3515 •••••••••••• 8'1236 
t Clifton Precision, litton Syatems, Inc., Clifton Hgts., PA 19018, 215-622-1000 

•••••.••••••.••••••••••••••.••••••••••••••••••••••••••••••••••••• S'1238 
§ Crouzet Controls, Inc., Schaumburg, IL 60173-5419, 312.&43-2200 •••••• 8<1239 

Eastern Air Devices, Inc., Dover, NH 03820, 603-742-3330 • • • • • • • • • • • • •• S'1240 
t ERrol Corporation, Canoga Park, CA 91304, 818-709-0131 •••••••••••••• S'1241 

Hathaway Corporation:Motion Control Div., Tulsa, OK 74116, 918-438-7800 
•••.•.••••.••••••••.••••••.•••••••••••••••••••••••••••••••••••••• S'1253 

tlnduatrial Drives, A Kollmorgen DiY., Radford, VA 24141, 703-639-2495 
• • • • • • • • . • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• B'1256-1259 

t Maxon Precision Motors, Inc., Burlingame, CA 94010, 415-697-8614 ••••• 8<1278 
MFM Technology, Inc., Affiliate of Unitrode Corp., Ronkonkoma, NY 11779, 

516-467-5151 ••• .,............................................... S·1279 
§t Micro Mo ElectroniCS, Inc., St. Petersburg, Fl33701, 813-822-2529 

• • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• 8<1280-1281 
t Motor Technology, Inc., Dayton, OH 45429, 513-294-1041 ••••••••• 801264-1286 

NMS Technologies, Chatsworth, CA !l1311, 816-341·3355 ••••••••• B·1288-1289 
PITTMAN, Penn Engrg. & Mfg. Corp., Harleysville, PA 19438, 215-256-5601 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• S·1296 
SAIA Inc., Elkhart, IN 46515-3030, 219-262-4418 • • • • • • • • • • • • • • • • •• S·1300·1301 

§ Shinano Kenshi Corp. (SKC), N. Hollywood, CA 91605, 818-764-4266 ••• B'1303 
t Stock Drive Products, Div. of Designatronlcs, Inc., New Hyde Pk., NY 11040, 

516-328-11200;328-3300 ........................................... 8<1305 
§t Superior Electric, Briatol, CT 06010, 203-582-9561 •••• • • • • • • ••• • • • • • • • • 8<1306 

t Aeroflex Laboretories Inc, ARX, Inc., Plainview, NY 11803 ...•...•...... 516-694-6700 
§ Aerotech, Inc., Pittsburgh, PA 15238 ...........•..•......••.•..........• 412-963-7470 
t Airpax Co, Cheshire Div, Cheshire, CT 06410 ...........•..•....•...•.. 203-271-6000 
t Airpax Co,lnternational Div, Cheshire, CT 06410 .............•..•...... 203-272-0301 
§ Amerace Corporation, Hackettstown. NJ 07840 ..•......••.....•...••..• 201-852-1122 
t American Electronics, Fullerton, CA 92631 .........•.•......•...•...•... 714-871-3020 
§ Anaheim Automation, Anaheim, CA 92801 ...... ;....................... 714-992-6990 

Arc Systems, Inc, Hauppauge, NY 11788 ...•........•.........•••...•.. 516-582-8020 
t Astro Instrument Corp, Pompano Beach, FL 33064 ......•••............ 305-973-89OC 
t Astromec, Inc., Carson City, NV 89706 .•.. ,. . . • .. . . . . . . . • . . . . . • . . . . . . . . .. 702-BB3-922f 
t Autotrol Corporation, Crystal Lake, Il60014 .•..•...............•.....•. 815-459-308( 
§Axial Magnetics, Tencallnc, Simi Valley, CA 93065 •.....•....•.......•. 816-996-4851 
§ Baldor Electric Company, Fort Smith, AR 72902 .........•.............. 501-646-471 

EEM 1989 §~Product sold through distributors t-Product meets MIL specs 



Motors, Permanent Magnet-3500 (Cont'd) 
§ B & B Motor & Control Corp, B & B Long Island City, Burlington, CT 06013 

........................................................ 203-673-7151;800-638-7808 
§t Berger-lahr Corp., Jaffrey, NH 03452 ..................•............•..• 603-532-7701 

Bertsch U.s., Vista, CA 92083 ........................................... 619-727-7420 
Buehler Products, Inc., Raleigh, NC 27606 .............................. 919-489-8522 

§carter Motor, Warren, IL 61067-0647 .•.....•............•............•. 815-745-2100 
§tCramer Co, Old Saybrook, CT 06475 ................................... 800-247-6784 

Digital Motor, Inc., Portland, OR 97229-5892 ............•.....•..•...... 503-629-9692 
t EEMCO Div, Datron Systems Inc., Los Angeles, CA 90039.............. 818-247-7060 
t EG & G Rotron, Custom Div, Woodstock, NY 12498 . . . . . . • . • . . . . . . . . • . . 914-679-5201 
tEIe,ctric Indicator Company Inc., Norwalk, CT 06851 ..................... 203-847-5861 
§ Electric Motor Engineering, Glendale, CA 91201 ........................ 818-502-1866 
§Electrol Co., York, PA 17405 ............................................ 717-848-1722 

Escap Products, Hauppauge, NY 11788 ................ :............... 516-234-3900 
t Evershed & Vignoles, LId., Meggitt Holdings P. L C, Chiswick, London, ENGLAND W4 

5HJ ..........•....•......•.•.....•......•..........•.••.....••......... 01-994-3670 
Fincor, York, PA 17402 : ................................................ 717-751-4206 

§ General Industries, Elyria, OH 44035 ................... . .... ... .. . .. .... 216-323-3136 
General Numeric Corporation, Elk Grove Village, IL 60007 .............. 312-640-1595 

tGiannini Institute, Indio, CA 92201 ...................................... 619-347-2833 
§tGIobe Motors, Dayton, OH 45404 ....................................... 513-228-3171 

Hankscraft Motors, Div. of Gerber Prods. Co., Reedsburg, WI 53959 .. . . . 608-524-4341 
§ Harowe Servo Controls, 1nc.:A Fasco Co., West Chester, PA 19380 ....• 215-692-2700 
tHaydon Sw~ch & Instrumen~ Waterbury, CT 06705 ..................... 203-756-7441 
§ Howard Industries, Inc., Milford, IL 60953 . .. . .. . .. .. .. . .. . .. .. .. .. .. .. ... 815-889-4105 

§t Hurst Manufacturing Corp., Emerson EIec. Co., Princeton, IN 47670 ..... 812-385-2584 
IMC Magnetics Corp., Eastern Div, Westbury, NY 11590 •.•............• 516-334-7070 
IMe Magna\i\:s Corp, IMC/Hansen, Princeton, IN 47670-0023 .......... 812-385-3415 

§t Inertial Motors, Doylastown, PA 18901 .................................. 215-345-1010 
t Inland Motor IKollmorgen, Sierra Vista, Ai. 85635 ..............•........ 602-459-1150 
tlnland Motor, Kollmorgen Corp., Radford, VA 24141 ..................... 703-639-9045 
§Japanase Products Corp., Elmsford, NY 10523 .......................... 914-592-8880 
§landis & Gyr,lnc., Pleasantville, NY 10570 ............................. 914-747-3540 

Litton Encoder DiY, Chatsworth, CA 91311 ............................. 818-341-6161 
tLucas Western Inc., Electro Systems Division, Brea, CA 92621 .......... 714-67.1-4500 
§ Mabuchi Motor America Corp., New York, NY 10016 ............•....... 212-886-3622 
tMagnetic Technoiogy, Canoga Pk., CA 91303 ........................... 818-887-7700 

Mallory Timers, Emhart Elec./Elctrn Grp., Indianapolis, IN 46201 .•...... 317-636-5353 
Micronel U.S, Vista, CA 92083 .......................................... 619-727-7400 
Namiki Precision Jewel Co, Ltd., Hackensack, NJ 07601 ••.............. 201-343-3060 
NIDEC Corporation, Torrington, CT 06790 ..•.........•.........•....... 203-462-4422 
North""" Magnetics Inc, Van Nuys, CA 91406 .......................... 816-997-8675 
Ormec Systems Corp, Rochester, NY 14825 ........................... 716-385-3520 

§tPacific Scientific Co., Rockford, 1161105 ............... .................. 815-226-3100 
Papst Mechatronic Corp, Newport, RI 02840 . . .. ... ..•.. .. . .. . .. ... ..•.. 401-849-8810 
Paragon Electric Co., Inc., Two Rivers, Wl54241 ........................ 414-793-1161 
PMI Motion Technologies, Commack, NY 11725-5703................... 516-864-1000 
Portescap U.s., Inc., Hauppauge, NY 11788 ............................. 516-234-3900 

§ Reliance Electric Co., Mar1<eIing Info Center, Cleveland, OH 44199 ...... aoo-245-4501 
Robbins & Myers/Electro-Cra~ Eden Prl!irie, MN 55344 ...... , ......... 612-942-3600 
Servo-Tel< Products Co., Hawthorne, NJ 07506 ......................... 201-427-3100 

t Sierracin/Magnedyne, carlsbad, CA 92006 .....•.....•.•..........•.••. 619-438-3321 
§SPS Inc. (Muirhead Vactric). Springfield, NJ 07081 ...................... 201-376-1222 

Transicoil,lnc., Worcester, PA 1949()-999O ..... , ........................ 215-277-1300 
tValley Electromagnetics, Spring Valley,lL 61362 ........................ 815-864-2348 
tVernHech:VernitronCorp., Deer PI<., NY 11729 .......................... 516-586-5100 
§ Westamp, Sanla Monica, CA 90404 . . . • . • . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . 213-393-0401 

Motors, Selsyn - See Motors, Synchronous (VoL B) 

Motors, Servo-4900 - See Vol. D 

Motors, Squirrel. Cage-3500 
§ Bodine Electric Company, ChIcago, IL 60618, 312-478-3515 ••• • • • • • • • •• 8.1236 
t Aeroflex Laboratories Inc., ARX, Inc, Plainview, NY 11803 .............. 516-694-6700 
§ Attech Corp., Somerville, NJ 08876 ..................................... 201-359-4454 

Arc Systems, Inc., Hauppauge, NY 11788 ••..•...........•............•. 516-582-8020 
§ BaIdor Electric Company, Fort SmHh, AR 72902 ...•............•......• 501-646-4711 

Eastern Air Devices, Inc., Dover, NH 03820 ............................. 603-742-3330 
§ ebm Industries, Inc, Farmington, CT 06032 ............................. 203-674-1515 
tEEMCO Div, Datron Systems Inc, Los Angeles, CA 90039 .............. 818-247-7060 
t Electric Indicator Company Inc., Norwalk, CT 06851 •..•.•............... 203-847-5861 

Electr<>-Pacific, Goleta, CA 93117 ...•.•............•.........•......•... 805-964-0751 
t Hertner Div.:Exide Corp., Cleveland, OH 44111 .......................... 216-252-4242 
§ Howard Industries, Inc., Milford, IL 60953 ....... .. .. .. .. .. .. .. .. .. .. . .... 815-889-4105 
t Lucas Western Inc., Electro Systems DivisiOn, Brea, CA 92621 ..•...•... 714-671-4500 
t Mclean Engineering, Zero Corporation, Princeton Junction, NJ 06550 .. 609-799-0100 
§ Reliance Electric Co., Marketing Info Canter, Cleveland, OH 44199 .•..•. ' aoo-245-4501 

SAIA Inc., Elkh~ IN 48515-3030 ....................................... 219-262-4418 
tSierracin/Magnedyne, Carlsbad, CA 92008 ............................. 619-438-3321 

SPS . Inc. (Muirhead Vactric), Springfield, NJ 07061 ......•..•......••.•.. 201-376-1222 
tVernilech:VemiIron Corp., Deer PI<., NY 11729 ...........•......•..•.•.. 516-586-5100 

Motors, Stepping-3500 
§Bodlne Electric Company, Chicago, IL 60618, 312-478-3515 • • • • • • • • • • •• 801236 

Canon U.s.A., EIcIrn. Comps. Div., Lake Success, NY 11042, 516-488-6700 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 8·1237 

tCllfton Precision, Litton Systems,Inc., Clifton Hgts., PA 19018, 215-622-1000 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 8·1238 

§ Crouzet Controls, Inc., Schaumburg, IL 60173-5419, 312-843-2200 •••••• 801239 
§t HU1'81 Manufacturing Corp., Emerson EIee. Co., Princeton, IN 47670, 812-385-2564 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 801254-1256 
Inland Motor/KollmOrgen, SIerra Vista, AZ 85635,602-459·1150 •• , 8.1260.1264 
NMB Technologies, Chatsworth, CA 91311, 818-341-3355 •••••••••••••• 8.1288 

§ OrIental Motor U.s.A. Corporation, Torrance, CA 90503, 213-515-2264 
••••••••••••••••••••••••••••••••••••••••••••• , •••••••••••••• ·8·1290-1292 

PRODUCT INDEX & DIRECTORY 
SAIA Inc.,Elkhart, IN 46515-3030, 219-262-4418.................. 801300-1301 

§ Shlnano Kenshl Corp. (SKC),N. Hollywood, CA 91605, 818-764-4266 ••• 801303 
t Stock Drive Products, Div. of Deslgnatronlcs, Inc., New Hyde Pic., NY 11040, 

516-328-0200;328-3300 ••••••••••••••••••••• ;..................... 8.1305 
§t Sul*ior ElectriC, 8ristol, CT 06010, 203-582-9561 ••••••• • • • • • • • • • •• • •• a·1306 
§ Super Vexta, Torrance, CA 90503-7395, 213,515-2264 ••••••••••••••••• 801293 
t Techno, A DSG Company, New Hyde Park, NY 11040, 516-328-3970 

• • :. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • •• 8·1310-1311 
t Vemitech:Vernitron Corp., Deer Pic., NY 11729, 518-586-5100 ••••• 801037,1316 

Vernltron Controls, Vernitron Corporation, San Diego, CA 92073, 619-428-5581 
• .••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••• 801313 

t Abrams Instrument Corp., Okemos, MI48864 ...•......•.....•.....•.... 517-332-6405 
t Aeroflex Laboratories Inc, ARX, Inc., Plainview, NY 11803 •..•..•......• 516-694-6700 
§Aerolech, Inc., Pittsburgh, PA 15238 .................................... 412-963-7470 

Airpax Co., International Div, Cheshire, CT 06410 ....................... 203-272·0301 
§ Amerace Corporetion, Hackettstown, NJ 07840 ......................... 201-852-1 i 22 
t American Electronics, Fullerton, CA 92631 .............................. 714-871-3020 
§ Anaheim Automation, Anaheim, CA 92801 .............................. 714-882-6990 

Arc Systems, Inc., Hauppauge, NY 11788 ............................... 516-582-8020 
t Astro Instrument Corp, Pompano Beach, FL 33064 •...•...•• , .. •••.. . .. 305-973-8900 

Autotrol Corporation, Crystal Lake,IL 60014 ............................ 815-459-3080 
§ B & B Molor & Control Corp, B & B Long Island CiIy, Bur6ngton, CT 06013 

........................................................ 203-673-7151;800-638-7806 
§t Berger-Lahr Corp., Jaffrey, NH 03452 •.....•. ;.......................... 603-532-7701 

Cyberpak Co., La Grange, IL 60525 .... , ................................ 312-354-0012 
DigiialMotor, Inc., Portland, OR 97229-5892 ...............••.....•..... 503-629-9692 
Ealing Electro-Optics, Holliston, MA 01746 ............. 617-429-6370;1-800-343-4912 
Eastern Air Devices, Inc., Dover, NH 03820 ............. ,............... 603-742-3330 
Electric Motor Engineering, Glendale, CA 91201 .•......... '.' •• . .• . . • . . . 818-502-1866 
Escap Products, Hauppauge, NY 11788 ................................ 516-234-3900 

§ FDK America, Inc., Fuji Electrochemical Co, Ltd., Cerritos, CA 90701 ...• 213-404-1770 
tGAP Instrument Corp. Hauppauge, NY 11788 .......................... 516-273-0909 

§t Harowe Servo Controls, 1nc.:A Fasco Co., West Chester, PA 19380 ..... 215-692-2700 
t Haydon Switch & Instrumem Waterbury, CT 06705 ••................... 203-756-7441 
tlMC Magnetics Cofll, Eastern Div, Westbury, NY 11590 ................ 516-334-7070 

Inland Motor, Kollmorgen Corp, Radford, VA 24141 ...............•..•. « 703-639-9045 
§ ISKRA Electronics, Inc., Plainview, NY 11803 ........................... 516-349-0222 
§Japanese Products Corp, Elmsford, NY 10523 .......................... 914-592-8880 

Litton Encoder Div, Chatsworth, CA 91311 ...•.....•.....•...•..•..•... 818-341-8161 
Magnetic Technology, Canoga PI<., CA 91303 .......•.........•.......•. 818-887-7700 
Matrix Corp., Raleigh, NO 27610 ........................................ 919-633-2000 
Maxwell Electronios, Research Triangle Park, NO 27609 ........•.....•. 919-846-1633 

t Melles Gri~ Inc.,lrvine, CA 92714 ...................................... 714-261-5600 
Mesur-Matic Elctrns., Salem, MA 0197()-2294 .•..••.......•.•.•..•...... 617-745-7000 
Micro Mo Electronics, Inc., St Petersburg, FL 33701 . • . . • • . . . . . . . . . . . . .. 813-822-2529 

t Motion Control Group, American Precision Industries, Oceanside, CA 92054 
... ;................................................................... 619-439-7500 

Namiki Precision Jewel Co, Ltd., Hackensack, NJ 07601 ................ 201-343-3060 
Northern Magnetics Inc., Van Nuys, CA 91406 •..•..•. :................. 818-997-8875 

t Optima Precision, Inc., Rancho Palos Verdes, CA 90274 .. 800-544-4418;213-377-4118 
§tPacific Scientific Co., Rockford, IL 61105 ................................ 815-226-3100 

Parker Hannifin Corporation, Compurnotor Division, Petaluma, CA 94952 
· . .. . . .. .. .. .. .. .. .. . .. . .. .. .. . . .. .. . .. . .. .. . .. .. . .. . ... 707-778-1244;800-358-9068 

Portescap U.s., Inc, Hauppauge, NY 11788 ............................. 516-234-3900 
§SPS Inc. (Muirhead Vactric), Springfield, NJ 07061 ...................... 201-376-1222 

Sumitronics, Inc. Sumitorno CorporatiOn, Sunnyvale, CA 94088 ...•..•.• 408-737-7683 
tTransicoi~ Inc., Worcester, PA 19490·9990 .............................. 215-277-1300 

Valley Electromagnetics, Spring Valley, IL 61362 • . . • . . • . . • . . . • . •• . . . . . .. 815-664-2348 

Motors, Synchronous-3500 
§ Bodine Electric Company, Chicago, IL 60618, 312-478-3515 •••••••••••• 8.1238 
§Croozet Controls,lnc., Schaumburg,lL 60173-5419,312-843-2200 •••••• 801239 

Eastern Air Devices,lnc., Dover, NH 03820, 603-742-3330 •••••••••••••• 801240 
§t Hurat Manufacturing Corp., Emerson EIee. Co., Princeton, IN 47670, 812-385-2564 

• ••••••••••••••••••••••••••••••••••• , • • • • • • • • •• • • • • • • • • • • • •• 801254-1256 
t Industrial Drives, A Kollmorgen Div., Radford, VA 24141,703-639-2495 •• , ••• 

B·1258 
§ Oriental Motor U.s.A. Corporation, Torrance, CA 90503, 213-515-2264 

• • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • •• • • • • • • • • •• 8·1290-1292 
SAJA Inc., Elkhart, IN 46515-3030, 219-262-4418 • • • •• • • • • • • • •• • • •• 801300-1301 

§ Shinano Kenshl Corp. (SKC), N. Hollywood, CA 91605, 818-764-4266 ••• 8.1303 
tStock DrlveProducts, Div. of Designatronlca,lnc., New Hyde Pk., NY 11040, 

516-328-0200;328-3300 ••••••••••••••••••••••••••••••••••••••••••• B.1305 
§t Superior Electric, Brtstol, CT 06010, 203-582-9561 •••• • • • • • • • • • • • • • • • •• 801306 

§ Super Vexta, Torrance, CA 90503-7395, 213-515-2264 ••••••••••••••••• 8.1293 
t Vemitech.:Vemitron Corp., Deer Pk., NY 11729, 518-586-5100 •••••••••• 801316 
t Aeroflex Laboratories Inc., ARX, Inc, Plainview, NY 11803 .•.•...•...... 516-894-6700 

Airpax Co, International Div, Cheshire, CT 06410 ....................... 203-272-0301 
t American Electronics, Fullerton, CA 92631 .......................... ,.... 714-871-3020 

Anahelm Automation, Anaheim, CA 92801 .•..•........••.•...•....•.••. 714-882-6990 
Arc Systems, Inc., Hauppauge, NY 11788 ............................... 516-582-8020 

t Ashland Elec. Prods., Inc., Rochester, NH 03867 ........................ 603-335-1100 
t Astro Instrument Corp., Pompano Beach, FL 33064 ..•..•••••.....•..•.. 305-973-8900 

Autotrol Corporation, Crystal Lake, IL 60014·............................ 815-458-3060 
§ Baldor Electric Company, Fort Sm~h, AR 72902 ................ "...... 501-846-4711 
§ B & B Motor & Control Corp., B & B Long island City, Burlington, CT 06013 

.. . .. . .. .. .. .. .. . .. .. . .. . .. .. . . . .. . .. .. .. .. .. .. .. • .. . ... . 203-673-71 &1 ;800-638-7808 
§t Berger-Lahr Corp., Jaffrey, NH 03452 ..... .............................. 603-532-7701 

tCIifIon Precision, Litton Systems, Inc., Cllfton Hgts., PA 19018 ..•......•. 215-622-1000 
§t Cramer Co., Old Saybrook, CT 06475 ..•........•......•.••..•...•..•... 800-247-6784 

EEMCO Div, Datron Systems Inc., Los Angeles, CA 90039 ....•.••..•..• 818-.247-7060 
t Electric Indicator Company Inc., Norwalk, CT 06851 .••.•.....••.••..•..• 203-847-5881 

Fincor, York, PA 17402 ................. ................................ 717-751-4206 
§ Gen9raflndustries, Elyria, OH 44035 .... .. .. .. . .. . ... ... .. .. . . .. .. .. . .. . 216-323-3136 

General Numeric Corporation, Elk Grove Village, IL 60007 •.•.....••..•. 312-640-1595 
§t Globe Motors, Dayton, OH 45404 ....................................... 513-228-3171 

§-Product sold through distributors t-Product meets MIL specs EEM 1989 



PRODUCT INDEX & DIRECTORY 
§t Harowe Selvo Controls, 1nc.:A Fasco Co., west Chester, PA 19380 215-692-2700 

t Haydon Switch & InsIrumen~ Waterbury, CT 06705 ..•.................. 203-756-7441 
tlMC Magnetics Cotp., EaStern Div. Westbury, NY 11590 ................ 516-334-7070 
t Inland Motor, Kollmorgen Corp., Radford, VA 24141 ............•........ 703-639-9045 
§ Japanese Products Corp. Elmsford, NY 10523 . . . . . . . . . . . . . . . . . . . . . . . . .. 914-592-8880 
§ Landis & Gyr, Inc. Pleasantville, NY 10570 ............ ,................ 914-747-3540 

Lincoln Laser Co. Phoenix, P;z 85004 .................................. 602-257-0407 
tLucas Western Inc., Electro Systems Division, Brea, CA 92621 ........... 714-671-4500 

Magnetic Technology, Canoga PI<., CA 91303 ........................... 816-887-7700 
Mallory Timers, Emhart EIec./EIctm. Grp,lndianapolis, IN 46201 ........ 317-636-5353 

t Mclean Engineering, Zero Corporetion, Princeton Junction, NJ 08550 .. 609-799-0100 
t Melles Griot Inc., Irvine, CA 92714 .....................•................ 714-261-5600 

Micro Mo Electronics, Inc. St Petersburg, FL 33701 .........•.......... 813-822-2529 
t Motion Control Group, American Precision Industries, Oceanside, CA 92054 

........................•............•..•.............................. 619-439-7500 
t NIDEC Corporation, Torrington, CT 06790 ..•........................... 203-482-4422 

Northern Magnetics Inc., Van Nuys, CA 91406 .......................... 816-997-8675 
t Novatronics Inc., Stratford, Ontario, CANADA NSA 6V6 .................. 519-271-3880 

§tPacific Scienlific Co. Rockford, IL 61105 ••.•.........................•.. 815-226-3100 
Papst Mechatronic Corp. Newport, RI 02840 .. . . . . . . . . . . . . . . . . . . . . . . . . .. 401-649-6810 

§ Paragon Electric Co., Inc., Two Rivers, WI 54241 ..............•......... 414-793-1161 
§ Reliance Electric Co. Marketing Info Center, Cleveland, OH 44199 ...... 800-245-4501 

Robbins & Myers/Electro-Craf!, Eden Prairie, MN 55344 ................ 612-942-3600 
t Sierracin/Magnedyne, Carlsbad, CA 92008 ............................. 619-436-3321 
§ SPS Inc. (Muirhead Vactric), Springfield, NJ 07081 ...................... 201-376-1222 

Valley Electromagnetics, Spring Valley, IL 61362 ........................ 815-664-2348 

Motors, Synchronous, Polarized - See Motors, Synchronous (Vol. B) 

Motors, Timing - See Motors, Clock & Timing (Vol. B) 

Motors, Torque (Inc!. Torquers)-3500 
t Aeroflex Laboratories Inc., ARX, Inc., Plainview, NY 11803, 516-694-6700 

•••••••••••••••••••••••••••••••••.••••••••••••••••••••••••••••••• 8·1227 
8arber Colman Co. (A Siebe Co.), Motor Division, Rockford, IL 61125-7040, 

815-397-7400 •••••.••••••••.••••••••••••••••••••••••••••••••••••• 8.1235 
§ 80dlne Electric Company, Chicago, IL 60618, 312-478-3515 •••••••••••• 8·1236 

Canon U.s.A., Elctrn. Comps. Div., Lake Success, NY 11042, 516-488-6700 
••.••.•.•. ••••.•.•.•.••.•. •••• .•••••. ••••.•.•.••••. ••••••.••••.•• 8'1237 

t Clifton Precision, Litton Systems, Inc., Clifton Hgts., PA 19018, 215-622-1000 
•••.•.•••••••••••••••••••••••••••••••••.•.•••••••••.•••.•••••••.• 8·1238 

t Computer Optical Products, Inc., Sub. of Hathaway Corp., Chatswortih, CA 
91311.&910, 818-882.0424 •.•.•.•.....••.•.•...•.•.•.•.•.•••...... 8.1942 

§ Crouzet Controls, Inc., Schaumburg, IL 60173-5419, 312-843-2200 .••••• 8'1239 
Eastern Air Devices, Inc., Dover, NH 03820, 603-742-3330 ••••••••••.•.• 8.1240 
En Systems, Polaris IndL Entprs., Oceanside, CA 92054, 619-757-7770 •••••• 

8·1244 
Hathaway Corporation:Molion Control Div., Tulsa, OK 74116, 918-438-7800 

................................................................. 8·1253 
Hurat Manufacturing Corp., Emerson Elec. Co., Prlncaton, IN 47670, 812-a::S-2564 

............................................................ 8·1254-1255 
tlndustrial Drives, A Kollmorgen Dlv., Radford, VA 24141,703-639-2495 ••.••• 

8'1258 
MFM Technology, Inc., Affiliate of Unitrode Corp., Ronkonkoma, NY 11779, 

516-467-5151 ••••.••••••••••••.•.•••••••••••••••••••••••••••••••• 8·1279 
t Micro Mo Electronica, Inc., St Petersburg, FL 33701, 813-822-2529 .•.•• 8·1281 
t Motor Technology, Inc., Dayton, OH 45429, 513-294-1041 ••••••••• 8.1264-1286 

NMB Technologies, Chatswortih, CA 91311,818-341-3355 .•.••••••••••• 8'1289 
§ Oriental Motor U.s.A. Corporation, Torrance, CA 90503, 213-515-2264 

............................................................ 6·1290-1292 
PIlTMAN, Penn Engrg. & MIg. Corp., Harleysville, PA 19438, 215-256-6601 

............................................................ 8·1296-1297 
SAIA Inc., Elkhart, IN 46515-3030, 219-262-4418 •••••••••••••.•••• 8'1300-1301 
Shinano Kenshi Corp. (SKC), N. Hollywood, CA 91605,818-764-4266 ••. 8.1303 
Stock Drive Products, Div. of Designatronlcs, Inc., New Hyde Pic., NY 11040, 

516-328.0200;328-3300 •••••.••••••••••••••••••••••••••••••••••.•. 8·1305 
Superior Electric, BrIstol, CT 06010, 203-582-9561 • • • • • • • • • • • • • • • • • • . •• 8·1306 

§ Super VeJda, Torrance, CA 90503-7395, 213-515-2264 ••••••••••••••••• 8·1293 
t Vemltron Controls, Vemilron Corporation, San Diego, CA 92073, 619-428-5581 

• • • • • . • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • •• 8'1313-1315 
Airpax Co.lntemational Piv. Cheshire, CT 06410 ........•.............. 203-272-0301 
Arc Systems, Inc., Hauppauge, NY 11768 •.............................. 516-582-8020 

t Ashland EIec. Prods., Inc., Rochester, NH 03867 ........................ 603-335-1100 
§ Axial Magnetics, Tencallnc., Simi Valley, CA 93065 ..................... 816-996-4850 
§ Baldor Electric Company, Fori SmHh, AR 72902 .....•..•............... 501-646-4711 
§ B & B Motor & Control Corp., B & B Long Island City, Burlington, CT 06013 

.........•......•......................................• 203-873-7151;BGO-636-7808 
Buehler Products, Inc., Raleigh, NC 27606 .............................. 919-469-8522 
Cramer Co. Old Saybrook, CT 06475 ................................... 800-247-6764 

t Electric Indicator Company Inc., Norwalk, CT 06851 ..................... 203-647-5861 
t Globe Motors, Dayton, OH 45404 ............................•.......... 513-226-3171 
§Harowe Servo Controls, Inc.:A Fasco Co, West Chester, PA 19380 ..... 215-692-2700 

Howard Industries, Inc., Minard, IL 60953 . . . . . • . . . . . . . • . . . . . . . . . . . . . . . .. 815-889-4105 
IMC Magnetics Cotp., Eastern Div. Westbury, NY 11590 ...... ,......... 516-334-7070 

t Inland Motor/Kolimorgen, Sierra Vista, P;z 85635 ..•...........•........ 602-459-1150 
t Inland Motor, Kollmorgen Corp., Radford,. VA 24141 ..................... 703-639-9040 
§ Japanese Products Corp, Elmsford, NY 10523 . . . . . . . . . . . . . . . . . . . . . . . . .. 914-592-8880 

Litton Encoder Div. Chatsworth, CA 91311 .......•.....•............... 816-341-6161 
t Magnetic Technology, Canoga PI<., CA 91303 ...........•............... 816-887-7700 
t Maxon Precision Motors, Inc., Burlingante, CA 94010.................... 415-697-9614 

MFE Instruments Corp., Salem, NH 03079 ..............•............... 603-893-1921 
Micronel U.s. Vista, CA 92063 . . • . . . . . . • . . . . . . . . . • . . . • . . . . . . . . . . . . . . . . . . 619-727-7400 

t NIDEC Corporation, Torrington, CT 06790 ......•....................... 203-482-4422 
Norihem Magnetics Inc., Van. Nuys, CA 91406 ..•.......•.•............. 816-997-8675 

§ Pacific Scientific Co, Rockford, IL 61105 ..............................•. 815-226-3100 
Parvex Division, Alsthom Internaliona~ Inc, Spring Valley, NY 10977 .••. 914-425-6908 

Multiplexers, Fiber Optic-2475 
PMI Motion Technologies, Commack, NY 11725-5703 ..........•.••.... 515-864-1000 

§ Reliance Electric Co. Marketing Info Center, Cleveland, OH 44199 .•.•.. BGO-245-4501 
t Sierracin/Magnedyne, Cartsbad, CA 92008 ............................. 619-436-3321 

SPS Inc. (Muirhead Vaclric), Springfield, NJ 07061 •..................... 201-376-1222 
tTransicoil, Inc. Worcester. PA 19490-9990 .............................. 215-277-1300 

Motors, Universal, AC or DC Operation-3500 
Automotion, Inc., Ann Arbor, MI48108, 313-662-7771 ••••••••••••••••. 8.1234 
8arber Colmsn Co. (A Siebe Co.), Motor Division, Rockford, IL 61125-7040, 

815-397-7400 .................................................... 8.1235 
§ Bodine Electric Company, Chicago, IL 60618, 312-478-3515 •••••••••••. 8.1236 
t Motor Technology, Inc., Dayton, OH 45429, 513-294-1041 ••••••••• 8'1264-1286 

Oriental Motor U.S.A. Corporation, Torrance, CA 90503, 213-515-2264 
• . • • • . • • • • .. • . • • • • • .. • • • • • • • • • • • • .. • • • • • • • • • • • • .. .. .. • • • • • •• 8'1290-1292 

Shinano Kenahl Corp. (SKC), N. Hollywood, CA 91605, 818-764-4266 ••• 8'1303 
Super Vexta, Torrance, CA 90503-7395, 213-515-2264 ••••••••••••••••• 8'1293 

t Autotrol Corporation. Crystal Laka,IL 60014 .........•.................. 815-459-3080 
§ Baldor Electric Company, Fori SmHh, AR 72902 ..........•...••.•...... 501-646-4711 
§ B & B Motor & Control Corp, B & B Long Island City, 8urlington, CT 06013 

........................................................ 203-673-7151;BGO-636-7BOB 
§Carter Motor, Warren, IL 61087-0647 .................................•. 815-745-2100 
t Dynamic Air Engrg., Inc, Santa Ana, CA 92705-5697 ..................•. 714-540-1000 
t Electric Indicalor Company Inc., Norwalk, CT 06851 ..................... 203-647-5861 

§t Globe Motors, Dayton, OH 45404 ....................................•.. 513-226-3171 
Hathaway Corporation:MoIion Control Div. Tulsa. OK 74116 .........•.. 916-436-7600 
Micro Mo Electronics, Inc., St Petersburg, FL 33701 .... . . . .. . . . . . . . • • . . 813-822-2529 
Parvex Division, Aisthom International. Inc., Spring Valley. NY 10977 •... 914-425-6908 
PITTMAN, Penn Engrg. & MIg. Corp. Harleysville, PA 19438 ............ 215-256-6601 

§ Reliance Electric Co., Marketing Info Center, Cleveland, OH 44199 ...... 800-245-4501 
§SPS Inc. (Muirhead Vactric), Springfield, NJ 07081 ...................... 201-376-1222 
t Valley Eleclromagnetics, Spring Valley, IL 61362 ........................ 815-664-2348 

Motors, (Mll)-2440 
Aeroflex Laboratorias Inc., ARX, Inc., Plainview, NY 11803, 516-694-6700 

................................................................. 8·1227 
Hathaway Corporalion:Molion Control Div., Tulsa, OK 74116, 918-438-7800 

................................... , ••••••••••.••••••••.•••••••.• 8·,253 
t Industrial Drives, A Kollm<>rgen Div., Radford, VA 24141, 703-639-2495 •••••• 

801259 
t Motor Technology, Inc., Dayton, OH 45429,513-294-1041 •••.••••• 8·1264,1286 
t Astromsc, Inc., Carson City, NV 89706 •................................. 702-683-9226 
t Clifton Precision, Litton Systems, Inc., Clifton Hgts., PA 19018 ........... 215-622-1000 
t Hertner Div.:Exide Corp. Cleveland, OH 44111 .......•.................. 216-252-4242 
tlMC MagnetiCS Corp. Eastern Div. Westbury, NY 11590 ................ 516-334-7070 
t Lucas Western Inc., Electro Systems Division, Brea, CA 92621 .......... 714-671-4500 
t Micro Mo ElectroniCS. Inc., St Petersburg, FL 33701 .................... 813-822-2529 
t Novatronics Inc. Stratford, Ontario, CANADA N5A 6V6 .................. 519-271-3680 

Sierracin/Magnedyne, Carlsbad, CA 92008 ............................. 619-436-3321 
SPS Inc. (Muirhead Vactric). Springfield, NJ 07081 ...................... 201-376-1222 

Mounts, Antenna-1900 - See Vol_ 0 

Mounts, CRT & Accessories-2500 - See Vol. C 

Mounts, Crystal-2300 - See Vol. A 

Mounts, Integrated Circuit - See Sockets, Integrated Circuit (Vol. C), 
Boards, Plug-In (Vol. C) 

Mounts, Microwave-3450 - See Vol. A 

Mounts, Mobile Antenna - See Mounts, Antenna (Vol. 0) 

Mounts, Satellite Antennas-1900 - See Vol. 0 

Mounts, Shock & Vibration-2501l - See Vol. C 

Mounts, Thermistor-5lOO 
Dale Electronica, Inc., EI Paso DIY., EI Paso, TX 79926-6728, 915-592-3253 

............................................................ 8·'890,1893 
§t Fenwal Electronical APD, Kidde, Inc., Milford, MA 01757, 508-478-6000 •• 8·,896 

Quality Thermistor, 8oise, 10 83709, 208-377-3373 ••••••• ,.... Ao 2199, 8·1914 
Western Elctrn. Comps. Corp., Camarillo, CA 93010, 806-482-8002 ., 8"922-1925 

t Globe Plastics, Pomona, CA 91766 ............•.....•.•......•.......•. 714-623-2747 
Keterna/Rodan Division, Anaheim, CA 92806 ........................... 714-630-0081 

t Maury Microwave Corp., Cucantonga, CA 91730 ..........•....•.......• 714-987-4715 
t Microlab/FXR, Livingston, NU 07039 ..................•........•........ 201-992-7700 

Micro Plastics Inc., Flippin, AR 72634 ................................... 501-453-2261 
t Milross Controls, Inc. Southampton, PA 18966 .....•..•..•..........•.•. 215-355-0200 

Omega Engineering, Stamford, CT 06907 ..•...........................• 800-626-6342 
§t Telephonics Corporation/PRD Instruments, Huntington, NY , 1743 

........................................ '" ..•...•..•............ 516-549-641516102 

Mounts, Transistor (Incl. Kits) - See Pads, Transistor Mounting 
(Vol. C) 

Mouse Devices - See Controls, Computer Input (Vol. 0) 

Multibus - See Board Computers & Subassemblies, Multibus (Vol. 0) 

Multiplexers, Analog-2325 - See Vol. D 

MuHiplexers, Digita'-2325 - See Vol. 0 

Multiplexers, Fiber Optic-2475 
AMP, Harrisburg, PA 171G5, 717-564.0100 •••••••••••••••••••••••••••• C'1157 

t Inleroptica, Purdy Group, Burlingame, CA 94010,415-347-7727 8·1214 

EEM 1989 §-Product sold through distributors t-Product meets MIL specs 



(Cont'd) 
t Utton Poly-Scientific, Diy. of Uttonlndustries,lIIecksburg, VA 24060-3100, 

703-953-4751 .................................................... a·1212 
§t MERET, Inc., Santa Monica, CA 90404-4998, 213-828-7496 ••••••••••••• a·1215 

t Optelecom, Inc., Gaithersburg, MD 20877,301-840-2121 ••••••••••••••• a·1216 
§t APEC Fiber Opties Corp. College Station, TX 77840 ........••........... 409-693-5397 

AT&T Microelectronics, Allentown, PA 18103 ...............•... 1-800-372-2447;ln Can.: 
1,800-553-2448 

Atlantic Scientific Corporation, Melbourne. FL 32901 ... ;.............. 1-800-544-4737 
Aydin Corp. Horsham, PA 19044 ....................................... 215-857-7510 

§t <:anoga-Pefkins Corp., Chatsworth, CA 91311 .. . .. .. . .. . .. . .. .. . .. . .. .. 81IH18-63oo 
tCATEL Telecommunications,Fremonl, CA 84537 ....................... 415-859-8988 
§ Control Cable, Inc., Baftimore, MD 21207 ; . .. .. .... .. .. .. .. .. .. .. .. .. .... 301-298-4411 

§tDataproducts New England, Inc.. Wallinglord, CT 06492 ................. 203-265-7151 
EIecsys,lnc. Div. of C & C Jetronic, Princeton, NJ 08540 ................ 609-921-2726 

t Fib,onies Intemationallnc. Communications Way, Hyannis. MA 02601-1892 
.. . .. . .. . .. .. . . . .. .. .. .. . .. .. .. . .. . .. . .. . .. .. . . . . . .. . .. . .. .. ... . .. .. .. . 508-778-0700 

t Foundation Instruments Inc., Nepean, DN, CANADA K2E 7 J6 ....•...... 613-226-4000 
GTE Flberoptic Products. Williamsport. PA 17701 ... 717-326-6591;I-aOO-FBA..QPTICS 
GTE SUPPLY, GTE Communications Systems. Saft Lake City, UT 84116 

§ ICS Electronies Corp., San Jose, CA 95131 ............................ . 
Kinetic Systems Corp.loct<porl, IL 60441 .....•........................ 

t Lightwave Communications. Inc. Ridgefield, CT 06877 .............•.... 
3M Fiber Optic Products, Inc., W. Haven, CT 06516 ................... .. 
MICRO DATA SYSTEMS, Thomasville. GA 31799 ..................... . 
RE Instruments Corp. Westlake, OH 44145 ........................•.... 

§ SC Technology, Inc., Livermore, CA 94550 .............•................ 
Sumilronics, Inc., Sumnomo Corporation, Sunnyvale, CA 94096 ........ . 

Multiplexers, Frequency Division-1900 - See Vol. D 

Multiplexers, Statistical-1900 - See Vol. D 

Multiplexers, Time Division-1900 - See Vol. D 

Multiplexers, Transmission-1900 - See Vol. D 

Multiplexers, Video-1900 - See Vol. D 

Multipliers, Analog-2325 - See Vol. D 

Multipliers, Channel Electron-2325 - See Vol. D 

Multipliers, Crystal-1900 - See Vol. D 

Multipliers. Diode-1900 - See Vol. D 

Multipliers, Frequency-34oo - See Vol. A 

Multipliers. Hall-4800 - See Vol. A 

Multipliers. Magnetic Analog-2200 - See Vol. D 

Multipliers, Meter-2900 - See Vol. D 

Multipliers, Servo-4900 - See Vol. D 

Nameplates-2400 - See Vol.C 

Network Processors-1900 - See Vol. D 

800-433-4637 
408-432-9009 
815-838-0005 
203-438-3591 
203-934-7961 
912-226-1709 
216-871-7617 
415-373-9230 
408-737-7663 

Networks, Computer, local Area-2000 - See Vol. D 

Networks, Crossover, Attenuator (Audio)-1300 - See Vol. D 

Networks, Digital Data, Equipment-1900 - See Vol. D 

Networks, Directional Antenna Phasing-1900 - See Vol. D 

Networks, Hybrid-2000 - See Vol. D 

Networks, Hybrid Substrates-3130 - See Vol. A 

Networks, ladder-4700 - See Vol. A 

Networks, lC-2700 - See Vol. A 

Networks, line Impedance Stabilization-1900 - See Vol. D 

NetworkS, Matching-1900 - See Vol. D 

Networks, Phase-2700 - See Vol. A 

Networks, Pulse Forming-2700 - See Vol. A 

Networks, Rejection - See FiHers (Vol. A) 

Networks, RC-2000 - See Vol. D 

Networks. Resistance-4700 - See Vol. A 

Networks, Resistance, Trimmer-4700 - See Vol. A 

Networks, Resistance, Voltage Divider-4700 - See Vol. A 

Networks, Video-2700 - See Vol. A 

Networks, (MIL), Resistance-2440 
§ Bouma, Inc., ResIstive Componenta Group, Riyerside, CA 92507, 714-781-5050 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A-1877 

PRODUCT INDEX & DIRECTORY 
Dale Electronics, Inc .. Columbus Div., Columbus, NE 68601-3647, 402-564-3131 

• ...... ; ..... ; .................... ; .................... '.' ... A0 1940-1942 
§t Dale ElectroniCS, Inc., EI Paso DIv., EI Paso, TX 79926-6728, 915-592-3253 

• ••••••••••••••••••••••••••••• ; •••••••••••••••••••••••• ; ••••••• " A·1928 
Dale ElectroniCS, Inc., Norfolk DiY., Norfolk, NE 68701-2242, 402-371~ 

• ••••••••••••••••••••••••••••••••••••••••• '. • • • • • • • • • • • . • • • •• A-1935-l936 
t Electro-Films, Inc., Warwick, R102886, 401-738-9150 •••••••••••• ,..... A·1945 

International Resistive Company, Boone, NC 28607, 704-264-8861 •••••• A.1955 
Kelvin Industries, Inc., Shennan Oaks, CA 91403-3501, 818-990-1192 

•.•.•••.•....•.••.•.••••••••.•.•••.•••.••••••••••••••.••.••• A0 1964-1965 
t Mepco/Centrslab, North American Philips Corporation, Minersl Wells, TX 76067, 

817-325-7871 ....................................... A·1981 , a'1022-1023 
Mini-Systems, Inc., Thick/Thin Film Division, NCIIth Attleboro, MA 02761, 

508-895-0203 .................................................... A.1997 
Ohmtek Inc., Vishay, Niagara Falls, NY 14304, 716-283-4025 ••••••••.•. A.2025 

t Piconics, Tyngsboro, MA 01879, 508-649-7501 •••••••••••••••••••••••• A.2031 
§t RCD Components, Inc. ,Manchester, NH 03103, 603-669-0054 •••••••••• A-2043 

Ullronix, Inc., Vishay, Grsnd Junelion, CO 81502, 303-242~10 •••••••• A-2058 
Vishay Resistive SysiemsGroup, Melvern, PA19355, 215-844-1300 

• ..................................... " • • .. • • • • .. • • • .. • .... A·2076-2077 
§tAlien Bradley Co., Electronic Components Div. A Rockwelliniernational Co. EI Paso, TX 

79936 .. . . . . . .. . . . .. • . .. . . . . .. . . .. . . . . . .. .. . .. . .. . .. . .. 915-592-4888;800-592-4888 
Beckrilan Industrial Corp. Subsidiary of Emerson Electric Co. Fullerlon, CA 92635 

...........................................•...•............ ,.......... 714-447-2300 
§t California Micro Davices. Inc., Milpitas, CA 95035 , ..... ,................ 408-263-3214 

CTS Corp., Resistor Network Div., (Formerly CTS Corp., Beme Div.), Beme, IN 46711 
...........•......•.................... , •. ,............................ 219-589-3111 

t MagnetiC Component Engineering, Inc, Culver cny, CA 90230 .......... 213-398-4761 
t Mepco/Centralab Corp. Hclqrtr., North American Philips Corporation, Riviera Baach, FL 

33404 ..... , . .. .. . . . . . . . . .. . . . .. . .. . .. . . . . .. .. . . . . .. .. .. .. . . . .. . . . .. .. 407-881-3200 
Mepco/Centralab, North American Philips Corporation, W. Palm Bch, FL 33407 

· ............. , ............... , . . . . . . . • .. . . . . • . . . . . . . . • . . . . . . . . . . . . . . .. 305-842-3201 
Mini-Systems, Inc., SunbeH Microelectronic Division, Deltona, FL 32725 

..................................................... , .• ,.............. 407-574-0208 
t Norihwest Microcircuits, Inc., Corvallis. OR 97333 ....................... 503-753-8242 
t Philips Circuit AsSemblies, A Subdivision 01 North American Philips Corp, West 

Lafayette, IN 47906 ....... ' ......................... ,................ 317-463-2536 
Powerex,Westinghouse, GE, Milsubishi, Youngwood, PA 15597 ........ 412-925-7272 

§tSfernice, Inc., Grand Junction, CO 81502 ........ ; .. , .................... 303-242-0810 
Sprague Electric Company:Thick Film Products Hudson, NH 03051 .... 603-881-7200 
Sprague Electric Company, FIL -MAG Business Unit, San Diego, CA 92154-3463 

.................................................. , .....•....... ,...... 619-575-9353 
Techno, Inc., Van Nuys, CA 91405 ...................................... 818-781-1642 

NIM Modules - See Modules, NIM (Vol. 0) 

Nuclear EMP (NEMP) Protectors-4300 
§ PolyPhase. Corporation, Gardnel"\lille, NV 894111-1237, 

702-782-2511;800-325-7170 ....................................... B.1405 
Axis Corporation, San Diego, CA 92111 ................................. 619-56()-7737 
General Electric Solid State Div. G.E Corporation, Scmerville, NJ 08876 

Nuclear Penetrations-2900 - See Vol. D 

Null Detectors - See Indicators, Null (Vol. D) 

Nuts, Metal-2oo0 - See Vol. C 

Nuts, Plastic - See Fasteners, Nonmetallic (Vol. C) 

Oils - See lubricants (Vol. C) 

Opamps ;- See Amplifiers, Operational (Vol. DJ 

Optical Breadboards-4200 - See Vol. C 

Optical Character Readers (OCR)-2000 - See Vol. D 

Optical Component Mounts & Accessories-3700 

201·685-6530 

Jan Hardware Mfg. Co., Long Island City, NY 11101, 718-36H)800 ••...• C.I586 
Utton Poly-Scientific, Diy. of Uttonlndustries, Blacksburg, VA 24060-3100, 

703-953-4751 ~................................................... a'1213 
NEC ElectroniCS, Inc., Mountain View, CA 94039, 415-960-8000 •• •• a.1328-1331 

§Aerotech,lnc., Pittsburgh, PA 15238 .................................... 412-963-7470 
t Balzers Optical Corporation, Marlboro, MA 01752 ........•.....•........ 617-481-9660 

Burleigh Instruments, Fishers, NY 14453 .... .. .. .. .. .. . • .. .. . .. .. .. .. ... 716-924-9355 
t Diversified Optical Products. Inc., Divarsified Optical Corp., Salem, NH 03079 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . 603-898-1880 
t D. O.lndustries. Rochester, NY 14623 .................•..•...........•. 716-359-4000 

Ealing Electro..Qptics, HOIlis1on, MA 01746 ......•...•.. 617-428-8370;1-800-343-4912 
§tErcona, Patchogue, NY 11772 .......................................... 516-758-0700 

Frequency Control Products, Inc., American Time Products Div. Deer PI<., NY 11729 
...••........................................•.....................•... 516-243-5730 

§tGeneral Cable Co. Fiber Optics Div. S. Plainfield, NJ 07080 ............ 201'768-3200 
t KLC/Karl Lambrecht Corp. Chicago, IL 6061 B .......... ,............... 312-472-5442 
t Ma1h Assocs., Westbury, NY 11590 .....•............................... 516-334-8800 
tMelles Griot, Inc., Irvine, CA 92714 ...................................... 714-261-5600 
NoI~ J. A Co., Monroeville, PA 15146 ........................••......... 412-733-1089 

§ Optics lor Research, Inc. Caldwel~ NJ 07006 ........................... 201-228-4480 
t Optima Precision, Inc. Rancho Palos Verdes, CA 90274 .. 800-544-4418;213-377-4118 

Oplo Technology, Inc. Wheeling, IL 60090 ..•............•.....•........ 312-537-4277 
Oriel Corp., Stratford, Cl06497-0872 ....•..................•..•........ 203-377-8282 

t Pomfret Research Optics, Orange, VA 22960 .................. , ...... ,. 703-854-4350 
Rolyn Optics Co. Covina, CA 91722-2199 ........................ 818-915-5707/5717 

tCarI Zeiss, Inc. Thornwood, NY 10594 .............. , ................... 914-747-1800 

Optical-Coupler Isolators - See Isolators, Opto (Vol. B) 

B-70 §-Product sold through distributors t-Product meets MIL specs EEM 1989 



PRODUCT INDEX & DIRECTORY 
Optical Design Service - See Services, Optical Design (Vol. 0) 

Optical Disk Drives-2000 - See Vol. D 

Optical Radiation Measuring-2900 - See Vol. D 

Optical Signal Sources - See Generators, Light Pulse (Vol. 0) 

Optocouplers-3700 
§ A E G Corporation, Telefunken Semiconductors Div., Somerville, NJ 08876-1269, 

201-231-11300 ..•.................•...•..••.....•.•••.•.•..•...•.. B·1127 
§ Amperex Electronic Company, A Div. of North American Philips Corporation, 

Siatersville, RI 02876, 401-762-3800 .•.•....•.•.•.••...•.•......•••. B·1317 
§ Clairex Electronics, Clairex Corporation, Mt. Vernon, NY 10550, 914-664-6602 

· ...............•......•.....•.•.....•.....•.•..•.•.•.•..•.•...•. B·132O 
Utton Poly-Scientific, Diy. of Utton Industries, Blacksburg, VA 24060-3100, 

103-953-4751 .•..•..•.••..•..•..•.•.••••.•..•...•...•••..•.•••.•• B·1213 
§ Marklech International Corp., Menands, NY 12204, 518-436-5865... B.1172-1173 

§t Motorola Semiconductor ProdS. Sector, Phoenix, AZ 85018-6606, 602-244-6900 
...••......•.......•..............•..............•........•. A·2191-2193 

§ Optek Technology Inc., McKinney, TX 75069, 214-542-9461 ••.••••••••• B·1333 
Opto Diode Corp., Newbury Park, CA 91320, 805-499-0335 • . • . . • • . . • • •. B.1334 

§ Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430, 201-529-8757 
· . . . . • . • • . . • • . • . . . • . . . . . . . . . . • . . . . . . . • . . . . . . • • . • •. B'1219,1335-1338,1995 

Silicon Detector Corp., Camarillo, CA 93010, 805-484-2884 .......• B01348-1349 
Slionex Inc., Plattsburgh, NY 12901, 518-561·3160 ••.•...•••..•...•.• , B·1347 
AT&T Microelectronics, Allentown, PA 18103 .................. 1-8()(}.372-2447;ln Can.: 

1-800-553-2448 
§ General Electric Solid State Div, G.E. Corporation, Somerville, NJ 08876 

· ........... " ........................................................ 201-685-6530 
§ Hewlatl-Packard Co., Cupertino, CA 95014 .............................. 800-752-0900 

Philips Electronics Ltd, Philips Comps., Scarborough, ONTARIO, CAN. MIS 1MB 
....................................................................... 416-292-5161 

§tOuality Technologies, Palo Ano, CA 93404 .............................. 415-493-0400 
§ Siemens Components, Inc., Optoelectronics Division, Cupertino, CA 95014 

........................................................ 408-257-7910 
§ Three-Five Sys, Inc, Phoenix, AZ 85201 ................................ 602-496-0035 

Optocouplers, Surface Mount-3700 
A E G Corporation, Telefunken Semiconductors Div., Somerville, NJ 08876-1269, 

201-231-8300 ..•...•..•. _, ..•.•.••. _............................. B·1127 
§Marklech International Corp., Menands, NY 12204, 518-436-5865 ••. B·1172-1173 

Motorola Semiconductor Prods. Sector, Phoenix, AZ 85018-6606, 602-244·6900 
· .. . • .. • .. . • . . . • . . • . • . . . • • . . .. .. • • • . .. • . . • • • .. • • • • . . • . .. • • .• A02191-2192 

§ Optek Technology Inc., McKinney, TX 75069, 214-542-9461 .••....••.•. B01333 
Opto Diode Corp., Newbury Park, CA 91320,805-499-0335............. B01334 

§ Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430, 201-529-8757 
.......•..•.•.•....•.•..•.•.•.••..•..••..••...•..... , .. B01219,1335-1338 

Silonex Inc., Plattsburgh, NY 12901, 518-561-3160 ..•.......•......•.. 8 01347 
Amperex Electronic Company, A Div. of North American Philips CorporatiOn, Slatersville, 

RI 02876 ....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 401-762-3800 
tCrystek Corp, Ft Myers, FL 33906 ...................................... 813-936-2109 
§ General Electric Solid State Div, G.E. Corporation, Somerville, NJ 08876 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .............. 201-685-6530 
§t Quality T echnoiogies, Palo AHo, CA 93404 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 415-493-0400 

§ Three-Five Sys, Inc, Phoenix, I\l. 85201 .................. c. 602-496-0035 

Oscillators, Audio (Module)-2300 - See Vol. A 

Oscillators, AudiO (Test) - See Generators, Audio (Vol. 0) 

Oscillators, Beat Frequency (BFO)-2300 - See Vol. A 

Oscillators, Bias-2300 - See Vol. A 

Oscillators, Cavity-2300 - See Vol. A 

Oscillators, Clock-2300 - See Vol. A 

OSCillators, Crystal Control/ed (Module)-2300 - See Vol. A 

OSCillators, Decade (Test)-2900 - See Vol. D 

Oscillators, Digitally Compensated Crystal (DCXO)-2300 - See 
Vol. A 

Oscillators, LC-2300 - See Vol. A 

Oscillators, Low Frequency (Module)-2300 - See Vol. A 

OSCillators, Microwave-3450 - See Vol. A 

Oscillators, Oven-2300 - See Vol. A 

OSCillators, Power (Module)-2300 - See Vol. A 

Oscillators, Programmable-2300 - See Vol. A 

OSCillators, Pulse (Module)-2300 - See Vol. A 

Oscillators, Pulse (Test) - See Generators, Pulse (Vol. 0) 

Oscillators, RC (Module)-2300 - See Vol. A 

OSCillators, Reed-2300 - See Vol. A 

Oscillators, RF (Module)-2300 - See Vol. A 

Oscillators, RF (Test) - See Generators, RF (Vol. 0) 

Oscillators (MIL), VCO, Solid State, RF-2440 
OSCillators, Sinusoidal (Module)-2300 - See Vol. A 

Oscillators, Sinusoidal (Test) - See Generators, Function (Vol. 0) 

OSCillators, Square Wave (Module)-2300 - See Vol. A 

Oscillators, Square Wave (Test) - See Generators, Function (Vol. 0) 

OSCillators, Surface Mount-2300 - See Vol. A 

OSCillators, Sweep - See Generators, Sweep (Vol. 0) 

OSCillators, Telemetry-1900 - See Vol. D 

Oscillators, Temperature Compensated-2300 - See Vol. A 

OSCillators, Test Equipment - See Generators (Specific Types) 
(Vol. 0) 

OSCillators, Trigger Coherent-2300 - See Vol. A 

OSCillators, Tuning Fork Controlled - Also see Resonators-2300 -
See Vol. A 

OSCillators, UHF/VHF (Module)-2300 - See Vol. A 

OSCillators, UHF/VHF (Test) - See Generators, UHFIVHF (Vol. 0) 

Oscillators, Ultrasonic (Module)-2300 - See Vol. A 

Oscillators, UltrasoniC (Test) - See Generators, Ultrasonic (Vol. 0) 

OSCillators, Voltage Controlled Crystal (VCXO)-2300 - See Vol. A 

OSCillators (MIL), Crystal &Ior Ovens-2440 
Austron, Inc., Austin, TX 18761-4766, 512-251-2341 ...•..•.•..••.••••• A01348 
B-D Crystal Entprs., Inc., Subsidiary of HY-Q Intl, Erlanger, KY 41018, 

606-283-5000 .................................................... A01350 
t Bliley Electric Co., Erie, PA 16506, 814-838-3571 •..•...•..•..••••••••• A01351 
t Connor-Winfield Corp., Aurora, IL 60505-1335, 312-851-4722 •.••.•••••• A01369 
t CTS Corp., Frequency Control Div., (Formerly Knights Diy.), Sendwlch, IL 60548, 

815-786-8411 ..................................... A01375,1385-1387,1390 
Dale ElectroniCS, Inc., Tempe DiY., Tempe, AZ 85282-1883, 602-967-1874 

•.•.••••••••.•.••.•••.••••••••••••••••••••••••••••••••••••••••••. A01397 
Datum Inc., Timlngl AacOln Divlaions, Anaheim, CA 92606-5790,714-533-6333 

................................................................. 001066 
t Frequency Electronics, Inc., Mitchel Field, NY 11553, 516-794-4500 •••.• A'1409 

Utton Electron Devices, San Carloa, CA 94070,415-591-8411 •.•••.•... B.1021 
t McCoy Electronics Co., A Sub. of Oak Industries, Mt. Holly Springs, PA 11065, 

717-486-3411 ............................................... A01423,1425 
MF Elctrns. Corp., New Rochelle, NY 10801, 914-576-6510 .....••• A01426-1427 
Micro Cryatal Division, sMH, New Vork, NY 10010, 212-505-5340 •.• A01429-1430 
Microsonics Inc., Weymouth, MA 02188, 617-337-4200 . . • • . . . . . • • • • • . •• A01442 

§t Monitor Products Co., Inc., Oceanside, CA 92054, 619-433-4510 •.. A01436-1437 
t Q-Tech Corp., Culver City, CA 90232-3510, 213-836-7900 ••...•••. A.1469-1470 
t Reeves-Hoffman DIY., Dynamics Corporation of America, Carlisle, PA 17013, 

717-243-5929 ............................................... A01472-1473 
Spectrum Technology, Inc., DATUM, Incorporated, Goleta, CA 93436, 

805-964-7791 ............................................... A01484-1487 
Statek Corp., Orange, CA 92688, 714-639-7810 • . • • . • . . . • • . . • • . • • • . • . .. A01489 

t Vectron laboratOries, Inc., Norwalk, CT 08850, 203-853-4433 ••.•.• A01492-1493, 
1496 

Xsis ElectroniCS, Inc., Shawnee, KS 66216, 913-631-0448 •..••.••• A01500-1501 
Comstron Corp, Melville, NY 11747 .................................... 516-756-1100 

tCrystek Corp, Fl Myers, FL 33906 ............ , ......................... 813-936-2109 
CTS Corporation, Elkhart, 111146514 ..................................... 219-293-7511 

t EG & G Frequency Products Inc., EG & G Inc, Cincinnati OH 45232 . . .. 513-542-5555 
t Frequency and Time Systems; Inc, DATUM, INC, Beverly, MA 01915 ... 508-927-8220 

Frequency Control Products, Inc., American Time Products Div, Deer PI<., NY 11729 
....................................................................... 516-243-5730 

t FSI/For1< Standards, inc., Lombard, IL 60148 ...... . . . . . . . 312-231-3511 ;312-932-9380 
tGreenray Inds., Inc, Mechanicsburg, PA 17055 .......................... 717-766-0223 

Hughes Aircraft Co, Microelctrns. Sys. Div,lrvine, CA 92715 ............ 714-752-3800 
t K&L Microwave, Inc., Salisbury, MD 21801 .............................. 301-749-2424 
tMicrowave Systems Inc., Syracuse, NY 13211-2100 .................... 315-437-9951 

MITEQ inc., Hauppauge, NY 11788 ..................................... 516-436-7400 
t Ovenaire-Audio-Carpenter, Oak Industries, Cheriollesville. VA 22901 .... 804-977-8050 
t Piezo Technology Inc., Orlando, FL 32804 .............................. 407-298-2000 
t Savoy ElectroniCs, Inc., Ft Lauderdale, FL 33310......... 305-563-1333;800-327-1282 

TOYOCOM USA INC, ArHng\On Heights, IL 60005 ..........•........... 312-593-8780 
tVaipey-Fisher:Matec Corp, Hopkinton, MA 01748 ............ , .•........ 508-435-6831 
§Zeta Labs, San Jose, CA 95134 ........................................ 408-434-3600 

Oscillators (MIL), VCO, Solid State, RF-2440 
t Andersen Laboratories, Bloomfield, CT 06002, 203-286-9090 ••••••••••• A01343 

Ball Corp., Efrstom Division, Irvine, CA 92718-1605, 714-710-5000 •••..• A01349 
t Connor-Winfield Corp., Aurora, IL 60505-1335, 312-851-4722 ••••••••••• A01388 
t Frequency Electronics, Inc., Mitchel Field, NY 11553, 516-794-4500 ••••• A01409 

Utton Electron Devices, San Carloa, CA 94070, 415-591-8411 •••••••.•• B01021 
t McCoy Electronics Co., A Sub. of Oak Industriea, Mt. Holly SprInge, PA 17065, 

717-486-3411..................................................... A01424 
Mlcrosonics Inc., Weymouth, MA 02188,617-337-4200 ••••••••.••.••••. A'1442 
Monitor Products Co., Inc., Oceanside, CA 92054, 619-433-4510 ••••••.• A01437 
M-Tron Industriea, Yankton, SD 51078, 605-665-9321 ••••••••..••.•••.. A.1439 

t Q-Tech Corp., Culver CIty, CA 90232-3510,213-836-7900 •••••.•••••••• A01469 
t Vectron laboratOries, Inc., Norwalk, CT 06850, 203-853-4433 . . • • • . • • • .• A·1492 
t Anghel Laboratories, Inc., F&irfield, NJ 07006 ........................... 201-575-1116 

§t Avantek, Inc., MilpiIes, CA 95035-7492 ................................ ,. 408-432-3080 

EEM 1989 §-Product sold through distributors t-Product meets Mil specs 
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t Aydin Corp. Horsham, PA 19044 , .•.••.••...•.....•.•.•....•........... 
t Aydin Vector Div. Aydin COrp., Newtown, PA 18940-0328 ••..•....••.... 

Comstron COrp., MeMl1e, NY 11747 •.•..•.•.•...•..••••..••.•...... , .... 
t CTystek Corp, Fl Myers, Fl 33906 .... '" ........................... ; ...•. 

215-657-7510 
215-966-4271 
516-755-1100 
813-936-2109 
617-329-2460 Daroon Electronics Div. Westwood, MA 02090 •.•••..••....•.•..••.•.•.. 

t Eaton COrporation, Microwave )'roducls Division, Sunnyvale, CA 94086 
· . . . . . . . . . . . •• . . . • . . • . . . . •. . . . . . .. . . . . . . • . •. . •• . . . . . . • . .• . • . . •• . . . . . • . . 406-773-3700 

EpsIIon-lambda EICIms. COrp., Geneva,Il60134 .••••......•....•...•.. 312-232-9611 
tGreenray Inds., Inc., Mechanicsburg, PA 17055 ........•....•............ 717-766-0223 

HDS Inc., Reston, VA 22091 ............................................ 7~2()..62OO 

Hughes Aircraft CO. MicroelClms. Sys. Div.lrvine, CA 92715 ...••......• 71.4-752-3800 
tK&L Microwave, Inc., Salisbury, MD 21601 .... ; ......................... 301-749-2424 

Luff Research, JackSon Hgts., NY 11372 . . • . . . . . • . . • . . . • . . • . . . . . . • . • . . . . 716-429-5900 
MACOM, Inc., Burlington, MA 01803 .................................... 617-272-3000 

t Magnum Microwave COrp., Fremont, CA 94538 ......................... 415-657-9898 
tMicrowave :;lystems Inc., Syracuse, NY 13211-2100 .................... 315-437-9951 

MITEQ Inc., Hauppauge, NY 11788 ..................................... 516-436-7400 
tOvenaire-Audto-Carpenter, Oak industries, Charlollesville, VA 22901 .... 604-977-8050 
t Plazo Technology Inc., Ortando, FL 32804 •.••.•.••...•.....••.•..•...•. 407-296-2000 
t Premier MIcrowave, Port Chesler, NY 10573 .. • . . • . • . • . . . . • . . • • . . . . • . . • . 914-939-8900 
t RF MonoIithics, Inc.,DaItas, TX 75244 .................................. 214-233-2903 

Sanders Associates, Inc., ECBD, A Lockheed Company, Manchester, NH 0310a-as00 
· . .... .. . .. .. • .... .. .... .. • • .. . .. .. .. . .. . .. . .. . .. .. • .. .. .. • .. • . .. .. . ... 603-645-5548 

t Sandersl A Lockheed Co. Div. MIcrowave Technlg. Ctr. Manchester, NH 03108 
· ...••••..•..•...••.•.....•.....• , . . • • . . • . . . . . . . • . • . . . . . . . . • . . • 603-645-6000 X 5548 

Sivers IMA, Div. of Philips, Culver City, CA 90230 ....................... 213-390-7477 
tSolid State Electronics COrp., Northridge, CA 91324 ..................... 816-993-8257 
t Teledyne Microwave, Mountain View, CA 94043 ........................ 415-968-2211 

Tete-Tech Corporallon, Bozeman, MT 59715 ........................... 40&-586-0291 
Texas Instrs.. Date:;lys. Group, Dalles, TX 75380-9053 ............... 1-800-527-3500 

§tToko America, Inc., Mt Prospect. 1160056 .............................. 312-297-0070 
tTRAK MIcrowave COrp., Tampa, FL 33634 .............................. 813-884-1411 
t Vaipey-FiSher:Matec Corp, Hopkinton, MA01749 •......••..........•... 5Oa-435-6831 
. WILMANCO, Noi'lhridge, CA 91324 ..•.....•..•.........•......... 816-993-1662/1663 
t Z Communlcallons, Inc., Fl Lauderdale, Fl 33309 ...................... 305-735-1000 
§ Zate Labs., Sen Jose, CA 95134 ........................................ 408-434-3600 

Oscillographs, Direct Writing-3000 - See Vol. 0 

Oscilloscope Accessories-2975 - See Vol. 0 

OSCilloscopes, Digital-2975 - See Vol. 0 

Oscilloscopes. General Purpose-2975 - See Vol. 0 

OSCilloscopes, High Frequency (Above 200 MHz)-2975 - See 
Vol. 0 

OscillOSCOpes, Low Frequency (DC to 3 MHz)-2975 - See Vol. 0 

Oscilloscopes, Mid Frequency (DC to 200 MHz)-2975 - See Vol. 0 

OSCilloscopes, Multibeam-2975 - See Vol. 0 

OSCilloscopes, Multiple Channel-2975 - See Vol. 0 

OSCillOSCOpes, Portable, Battery Operated-2975 - See Vol. 0 

OSCillOSCOpes, Programmable-2975 - See Vol. 0 

OScilloscopes, Sampling-2975 - See Vol. 0 

OSCilloscopes, Storage-2975 - See Vol. 0 

Oscilloscopes, Triggered Sweep-2975 - See Vol. 0 

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

Outlets, Power, International-2100 - See Vol. C 

Ovens, Adhesive C8ring-4100 - See Vol. 0 

Ovens, Aging, Burn-in, Life Test-2550 - See Vol. 0 

Ovens, Crystal & Component-2300 - See Vol. A 

Ovens, Drying (for Electronic Instruments)-4100 - See Vol. 0 

Ovens, Electric - See Furnaces, Electric (VoL 0) 

Ovens, IR, for Surface Mount Devices-4600 - See Vol. C 

Ovens, Vacuum-4100 - See Vol. 0 

Packages, Integrated Circuit-3130 - See Vol. A 

Packaging Materials, Antistatic-1400 - See Vol. C 

Packaging Materials, Foam & Plastic-1400 - See Vol. C 

Packaging Panels, Integrated Circuits - See Boards, Plug-in (Vol. C) 

Packaging Services - See Services, Packaging (VoL 0) 

Pads, L, T, & H - See Attenuators, Audio (VoL 0) 

Pads, Transistor Mounting-2100 - See Vol. C 

Paints, Conductive, Electric - See Coatings, Conductive, Electric 
(VoL C) 

Paints, Finlshing-1600 - See Vol. C 

Paints, Metallic, Conductive-1600 - See Vol. C 

Paints, Radioactive - See Coatings, Radioactive (Vol. C) 

Paints, Resistive-Also See Inks for Thick Film Microcircuits-1600 -
See Vol. C 

Panel Equipment - See Dials (VOl. C), Connectors (Vol. C), Jacks 
(VoL C), Lights, Indicator (Vol. B), etc. 

Panel Marking Kits - See Kits, Marking (Vol. C) 

Panels, Back Lighted & Edge Lighted-2450 
Bergquist, MlnneapoUs, MN 55435, 800-328-3882 .•••••• , • • • . • • • • • • • • •• 801858 
Sam Sung Elctm. DYes., America, Inc., La4lirada, CA 90638, 21~-8425 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 801107-1108 
AdvancEJd Input Devices, COeur d'Alene, 10 83814 ...•...••......•...... 2oa-765-8000 
AND, William J. Purdy Co. BurDngame, CA 940.10 ....................... 415-347-9916 
Automallon Displays Inc., Eau Claire, WI 54703 •.........••.••..•..•..•. 715-634-9595 

t Barrington Plastics. Mt Laure~ NJ 08054 ............................... 609-235-5151 
§ Brlidy, W. H. Co., Xymox Div. Milwm,kee, WI 53201 ......•...•.•...•...• 414-355-6300 
§ C & K/Unimax, Inc., b & KCOmponents. Inc., Wallington!, CT 08492 .... 203-269-8701 
t COntrol Displays, Inc., COlmer, PA 18915 ................................ 215-822-3363 

Dio-Ray, Div. of Info.l.ite, Fairview, NJ 07022 ........................... 201-941-4455 
Display Devices, Inc., Encinitas, CA 92024 .............................. 619-753-0113 

t DOW SWITCH, Wilmington, MA 01887 .....••.•..•....•..•..•.....•..... 617-935-6395 
t Eaton Corp./MSC Products, Costa Mesa, CA 92627 .....•..•......•..•. 714-642-2427 
t E-I. Products Corp., Sub.of Astronics Co. E Aurora, NY 14052 .....•.... 716-655-0800 

GM Nameplate, Inc., Seattle, WA 98119 ................................. 206-284-2200 
t Hallmark Nameplate, Inc. Farmingdale, NY 11735 .••...........•......• BO()..645-9502 

Intaq Electrotouch Sys., GM Nameplate, Inc., Seattle, WA 98119 ........ 206-284-5475 
t Interlace Products, Inc., Oceanside, CA 92056 .......................... 619-945-0230 

KMC Systems, Inc., Midland Pk., NJ 07432 .............................. 201-447'()()()7 
t Kony Electronics CO. Crilon Technologies, Seattle, WA 98109 .......•.. 206-281-1300 
§ Lucas Duralijh COrporatiOn, MiIMIle, NJ 08332 •.. . . • . . . . . . . . . . . . . . • . . • .. 609-825-6900 

Mauell COrp, Dillsburg, PA 17019 •..••..•.....•.........•..•..•...•.•.•. 717-432-8686 
§tMilier Dial COrp., EI Monte, CA 91731 ................................... 818-444-4555 

DMNI Swilch USA, Inc., Phoenix, AZ 85027 •• . . • . . . . . . . . . . . . . . . . . . . . . . . . 602-5B2-Cl629 
t Penn Keystone COrp., Wallingtord, cr 06492 ................•.......... 203-294-0537 
t Spectra Lux COrp., Kirkland, WA 98034 ...•.•................•.......... 206-747-()560 

Technical Panels, Inc., Temple City, CA 91780 .......................... 8O().343-1170 
tTransicoil, Inc., Worcester, PA 19490-9990 .............................. 215-277-1300 

Panels, Electroluminescent-2450 
Bergqulat, Minneapolis, MN 55435, 800-328-3882 • • • • • • • • • • • . • • • • • • • • •• aol858 
Bonar Kard-O-I.iIe, Inc. King of Prussia, PA 19406 ...................... 215-277-2910 
Brady, W. H., CO .. Xymox Div, Milwaukee, WI 53201 .,................... 414-355-8300 
Cheny Electrical Produc1s, Cherry Curporetion, Waukegan, Il 80087 .... 312-360-3500 
DiD-Ray, Div. of Info-Ute, Fairview, NJ 07022 ........................... 201-941-4455 
row SWITCH, Wilmington, MA 01887 .................................. 617-935-6395 

t E-I. Products COrp., Sub.of Astronics CO. E Aurora, NY 14052 •..•...... 716-655-0800 
GM Nameplate, Inc., Seattle, WA 98119 ... .. ............ ....... .. .. ..... 206-284-2200 
Intaq Bectrotouch Sys., GM Nameplate, Inc., Seettle, WA 98119 ........ 206-284-5475 
Micro Swilch, A Honeywell Div. Freeport, 1l61032 ...................... 815-235-6600 

§t Miller Dial COrp., EI Monte, CA 91731 ................................... 816-444-4555 
t Spectra Lux COrp., Kirkland, WA 98034 ................................. 206-747"()560 
tTransicoi~ Inc., Worcester, PA 19490·9990 .............................. 215-277-1300 

Panels, Fuse-4300 
§ UtteHuse, Inc., Sub. of Tracor, Inc., Des Plaines, IL 60016, 312-824·1188 ••••• 

aol381 
Schulter, Inc., Petaluma, CA 94952, 707·778-6311 ••••••••••••••••••••• ao1408 
Accurate Electronics, Elyria, OH 44036 ................................. 216-36&6330 
Augat/RD~ Carol Stream, 1160188 ..................................... 312-682-4100 

§ Beswick:Cooper UK L1d, Frome, UNITED KINGDOM SA 11 1 PP . . . . • . . .. (0373) 64311 
Doran Manufacturing CO, Cincinnati, OH 45225......................... 513-681-5424 
ELMA Electronic Inc. Fremont CA 94538 ............................ '" 415-656-3400 
Fenaz Corporallon, Parsippany, NJ 07054 ...•..•.••.•... 201-426-84oo;8()()"526-9067 
Fif.COil COmpany, Inc., Garden City. NY 11530 ..•.•.......•..•....... '" 516-22a-9445 

t Grim COrporallon, Medford, NJ 08055-0988............................. 609-267-7950 
GTE SUPPLY, GTE COmmunications Systems, Salt Lake City, trr 84116 

................................................... '.' .. . .. .. .. .... .. ... 800-433-4937 
Marway Prods. Inc., Santa Ana, CA 92703 ............................... 714-973-1800 

§t Meco Industries, Mechanical Engraving CO. Inc., Bronx, NY 10470 ...... 212-324-4455 
Rateico, Power Systems Div, Seattle, WA 98109-5589 .••..•............ 206-624-7770 

§San-O Industrial COrp., Bohemia, NY 11716 ............................. 516-567-5556 
§Trimm, Inc., Div. of Newton Instr. co. Libertyville, I~ 60048 •.•......•...• 312-362-3700 
§USD Products, Cooper Industries, Chicago, IL 60656 •.......•.....••..•. 312-887-4600 

Panels, IC Packaging - See Boards, Plug-in (Vol. C) 

Panels, Jack-2100 - See Vol. C 

Panels, Metal - See Enclosures, Circuit Board, Module & Relay 
Mounting (Vol. C) 

Panels, Meter - See Enclosures, Circuit Board, Module, & Relay 
Mounting (Vol. C) 

Panels, Patch - See Panels, Jack (Vol. C) 

Panels, Power BUS for ICs-3200 - See Vol. C 

Panels, Relay Rack - See Enclosures, Circuit Board, Module, & Relay 
Mounting (Vol. C) 

§-Product sold through distributors t-Product meets MIL specs EEM 1989 



PRODUCT INDEX & DIRECTORY 
Panels, Touch - See Touch Panels (Vol. 0) 

Paper Tape Equipment, Punch-2000 - See Vol. D 

Paper Tape Equipment, Reader-2000 - See Vol. D 

Paper Tape Equipment, Reader / Punch-2000 - See Vol. D 

Paper, Graphic Recording-3000 - See Vol. D 

Paper, Thermal-2QOO - See Vol. D 

Patch Boards - See Boards, Programming (Vol. C) 

PC Instruments - See Instruments. Test & Measuring, Personal 
Computer (Vol. D) 

Peak Sense & Hold Amplifiers - See Amplifiers. Peak Sense & Hold 
(Vol. D) 

Peltier (ThermoelectriC) Heat Pumps - See Cooling/Heating Modules, 
Thermoelectric (Vol. B) 

Perforators, Paper Tape (Electrically Powered)-2000 - See Vol. D 

Personal Computer Instruments - See Instruments, Test & Measuring, 
Personal Computer (Vol. 0) 

Phones - See Handsets, Chestsets, Headphones, Headsets, etc. (Vol. 0) 

Photocells & Phototubes - See Cells, Photoconductive (Vol. B) 

Photodetectors, GaAs-3700 
A E G Corporation, Telefunken Semiconductors Div., Somerville, NJ 08876-1269, 

201-231-8300 .................................................... 8-1127 
§ Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430, 201-529-8757 

............................... ,.................... A'2201, B'1219,1346 
Aborn Electronics Inc, San Jose, CA 95131 ... :......................... 408-435-5444 
Antel Op1ronics Inc., Burlinglon, Ontario, CANADA L7M 1AS .......... ,.. 415-335-5507 

tCentronic, Inc, Morgan Crucible Co, Electronics Div., Newbury Park. CA 91320-1702 
· . .. . . . . .. . .. . .. .. .. . .. .. . . . .. . .. . . . .. . . .. . . .. . . . . .. . . . . .. . .. . . . . . . . . .. 805-499-5902 

Ealing Electro-Optics, Holliston, MA 01746 ............. 617-429-8370;1-800-343-4912 
NEC Electronics, Inc, Mountain View, CA 94039 ........................ 415-960-6000 

§ Omron Electronics, Inc, Consumer & Commertcal Div., Schaumburg. IL 60173 
· ............................ , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312-843-7900 

§ Siemens Components, Inc, Optoelectronics Division, Cupertino, CA 95014 
· ...................................... ' . . . . .. . .. . . . .. . . . . . .. . . . . . . . . .. 408-257-7910 

Siemens Components, Inc., Special Products Div, Iselin. NJ 08830 ...... 201-321-3400 
tTexas Optoelectronics, Inc., Garland, TX 75042 ......................... 214-487-0085 

Photodectectors, Silicon-3700 
A E G Corporation, Telefunken Semiconductors Div., Somerville, NJ 08876-1269, 

201-231-8300 .................................................... 8·1127 
§ Clairex ElectroniCS, Clairex Corporation, ML Vernon, NY 10550, 914-664-6602 

................................................................. 8'1320 
§t Motorola semiconductor Prods. Sector, Phoenix, AZ 85018-6606, 602-244-6900 

.•.•••.....••.•••......•.......••.•.•••.••.•••••••.•.•••.•.• A'2191-2192 
§ Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430, 201-529-8757 

............................................................ 8 0 1219,1346 
Silicon Detector Corp., Camarillo, CA 93010,805-484-2884 •••••••. a.1348-1349 

tSilonex Inc., Plattsburgh, NY 12901,518-561-3160 .................... a 0 1347 
Abom Electronics Inc, San Jose, CA 95131 ............................. 408-435-5444 
Antel Optronics Inc., Burlington, Ontario, CANADA l7M 1A6 ............. 418-335-5507 

t Atlantic SOlar Products, Baltimore, MD 21237 ............ 301-686-2500;800-237-6527 
tCenlIonic, Inc., Morgan Crucible Co., Electronics Div, Newbury Park, CA 91320-1702 

· .................................................................... ,. 805-499-5902 
Ealing EleclIo-Optics, Holliston, MA 01746 ............. 617-429-8370;1-800-343-4912 

§Ercona, Patchogue, NY 11772 .......................................... 515-758-0700 
§ (leneral Electric Solid State Div, G.E Corporation, Somerville, NJ 06876 

• . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-685-6530 
t Giiway Technical Lamp, Woburn, MA 01801 ' ...........•................ 617-935-4442 

Hamarnatsu Corporation, Brtdgewater, NJ 08607 ....................... 201-231-0960 
Hewlett-Packard Co, Cupertino, CA 95014 .............................. 800-752-0900 
NEC Electronics, Inc., Mountain View, CA 94039 ........................ 415-960-6000 

§ Omron Electronics, Inc, Consumer & Commerical Div., Schaumburg, Il 60173 
....................................................................... 312-843-7900 

§Optek Technology Inc, McKinney, TX 75069 ............................ 214-542-9461 
t Texas Optoelectronics, Inc, Garland, TX 75042 ......................... 214-487-0085 

Thomson Electron Tubes & Devices Corp., Thomson CSF, Totowa, NJ 07511 
....................................................................... 201-812-9000 

§ Three-Five Sys., Inc, Phoenix, AZ 65201 ................................ 602-496-0035 

Photoelectric Equipment - See Alarms, Controls, Photoelectric (Vol. 8) 

Photoelectric Tubes - See Cells, Photoconductive (Vol. 8) 

Photoemissive Detectors - See Cells, Photoemissive (Vol. B) 

Photographic Services - See Services, PhotographiC (Vol. 0) 

Photometers - See Meters, Light (Vol. 0) 

Photoresistors-3700 
§t Datak corp., N. Bergen, NJ 07047, 201-863-7667 _..................... C'1726 

Siemens Components, Inc, Special Products Div,lselin, NJ 08830 ...... 201-321-3400 

Phototransistors, Surface Mount-4800 - See Vol. A 

Polarizers-3700 
Pick and Place Equipment, Automatic-4100 - See Vol. D 

Pick and Place Equipment, Manual-4100 - See Vol. D 

Pickups, MagnetiC, Proximity, Torque, Vibration, etc. - See 
Transducers, Specific Type (Vol. B) 

Pickups, Telephone (For Recording)-1300 - See Vol. D 

Piezoelectric Ceramics-2300 - See Vol. A 

Piiot Lights - See Lights, Indicator (Vol. B) 

Pin Grid Arrays - See Sockets, Pin Grid Array (Vol. C) 

Pin Straighteners, Tube-5400 - See Vol. C 

Pins, Cotter, Dowel, Taper, etc.-2500 - See Vol. C 

Pins, Electrically Conductive-2100 - See Vol. C 

Pins, Mechanical-2500 - See Vol. C 

Plastic Raw Materials, Liquids, Pellets, Powders, Resins-1600 -
See Vol. C 

PlastiCS, Custom Molding - See Services, Custom Molding, Plastic 
(VoL D) 

PlastiCS, Encapsulating - See Compounds, Encapsulating, Molding, 
Potting (Vol. C) 

Plastics Fabrication - See Services, Plastics Fabrication (Vol. 0) 

Plastics, Heat Shrinkable - See Caps, Forms & Tapes, Heat Shrinkable 
(Vol. C), Tubing, Heat Shrinkable (Vol. C) 

Plated Wire Memory Systems - See Memory Systems (Vol. 0) 

Plates, Instructional, Name, Silk Screen - See Nameplates (Vol. B) 

Plates, Multihole-2500 - See Vol. C 

Platforms, Thermal - See Thermal Platforms (Vol. D) 

Plating Services - See Services, Plating (Vol. 0) 

Players, MagnetiC Tape - See Recorders, MagnetiC Tape (Vol. D) 

Pliers-5400- See Vol. C 

Plotters/Hard-Copy Devices-2000 - See Vol. D 

Plotters, X-V, & Accessories-3000 - See Vol. D 

Plug & Jack Sets-2100 - See Vol. C 

Plug Adapters-2100 - See Vol. C 

Plug Buttons-2500 - See Vol. C 

Plug Caps & Shells-2100 - See Vol. C 

Plugboard Programming Systems -- See Boards. Programming 
(Vol. C) 

Plugs, Electrical (All Types)-2100 - See '101. C 

Plugs, Fused-2100 - See Vol. C 

Plugs, Hole-2500 - See Vol. C 

Plugs, Power, International-2100 - See '101_ C 

Plugs (MIL)-2440 
§t Daburn Electronics & Cable Corp., Northvale, NJ 01647, 201-768-5400 

. ..... ......................... ............................. C'1848,1853 
Texas Instruments, Connector System, Attleboro, MA 02703, 

508-699-5269;508-699-3450 •• ~ ••••••••••••••••••••••••••••••••.••• C'1543 
U.S. Terminals, Cincinnati, OH 45243, 513-561-11145 ••••••••••••••••••• C·1557 

t ADC Telecommunica1ions, Inc., Minneapolis, MN 55435................. 612-835-6800 
Breeze-Illinois, TransTechnology Corp., Peoria, IL 61615-1584 .......... 309-693-3300 
Concord Electronics Corporation, New Vorl<, NY 10012 .•............. 1-212-777-6571 

t DSA, Inc.(Dai-lchi Shoji 01 Amenca), Div. of Leeder Instruments, New Vorl<, NY 10011 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . • . 212-691-9050 

tLynn ElectroniCS, Feasterville, PA 19047 ................. 215-677-6700;800-523-6075 
§t MIA-COM Omni Spectra, InG., Merrtmack. NH 03054 .. .. . .. .. .... . .•.•.. 603-424-4111 
t Trompter Electronics, Inc., Sieriing Holding. Westlake Village, CA 91359-5069 

..................................•.................................... 818-707-2020 

POinters, Dial-2400 - See Vol. C 

Polarizers-3700 
AMP, Harrisburg, PA 17105, 717-584-0100 ,............................ C·1157 

t Malies Griot Inc, Irvine, CA 92714 ...................................... 714-261-5600 

Polarizers, Satellite Antennas-1900 - See Vol. D 

Position Control Systems, Servo - See Controls, Servo Systems 
(Vol. D) 

':EM 1989 §-Product sold through distributors t-Product meets MIL specs 



gn+.a.n+iinft"ll.a.+a,1'C!> (MIL)-2440 

'Positioning Systems, Multiple Axis, Computer Guided-4100 - See 
Vol.D 

Posts, Binding-2100 - See Vol. C 

Posts, Harness Board-2500 - See Vol. C 

Potentiometer Elements-4750 - See Vol. A 

Potentiometers, Air Operated-4750 - See Val. A 

Potentiometers, Carbon Ceramic-4750 - See Vol. A 

Potentiometers, Carbon Film-4750 - See Vol. A 

Potentiometers, Ceramic Metal (CERMET}-4750 - See Vol. A 

Potentiometers, Composition, Carbon-4750 - See Vol. A 

potentiometers, Conductive Plastic-4750 - See Vol. A 

Potentiometers, Hot Molded-4750 - See Vol. A 

Potentiometers, Hybrid-4750 - See Vol. A 

Potentiometers, Lab Type-4750 - See Vol. A 

Potentiometers, Linear-4750 - See Vol. A 

Potentiometers, Metal Film-4750 - See Vol. A 

Potentiometers, Metal, Glazed - See Potentiometers, Ceramic Metal 
(Vol. A) 

Potentiometers, Motorized-4750 - See Vol. A 

Potentiometers, Multiturn-4750 - See Vol. A 

Potentiometers, Nonlinear-4750 - See Vol. A 

Potentiometers, Power - See Rheostats (Vol. A) 

Potentiometers, Pushbutton-4750 - See Vol. A 

Potentiometers, Rectilinear-4750 - See Vol. A 

Potentiometers, Servo MOunt-4750 - See Vol. A 

Potentiometers, Sliding-4750 - See Vol. A 

Potentiometers, Surface Mount-4750 - See Vol. A 

Potentiometers, Trimmer-4750 - See Vol. A 

Potentiometers, Trimmer, Carbon Composition - See 
. Potentiometers, Trimmer (Vol. A) 

Potentiometers, Trimmer, Carbon Film - See Potentiometers, 
Trimmer (Vol. A) 

Potentiometers, Trimmer, Ceramic Metal (CERMET) - See 
Potentiometers, Trimmer (Vol. A) 

PotentiometerS, Trimmer, Conductive Plastic - See Potentiometers, 
Trimmer (Vol. A) 

Potentiometers, Trimmer, Hot Molded - See Potentiometers, Trimmer 
(Vol. A) 

Potentiometers, Trimmer, Metal Film - See Potentiometers, Trimmer 
(Vol. A) 

Potentiometers, Trimmer, Wirewound - See Potentiometers, Trimmer 
(Vol. A) 

Potentiometers, Wirewound-4750 - See Vol. A 

Potentiometers (MIL)-2440 
§tBoums, Inc., Resistive Components Group, Riverside, CA 92507, 714-781-5050 

•••••• ; ....•.•.••••••••.•••••••••••..••••.••••••••••••••••••••••• A'2087 
§ Clarostat MIg. Co., Inc., Hawker Siddeley, PLC., Dover, NH 03820, 

603-742-1120,800-872-0042 ••••••••••••••••••••••••••.•••• Ae2089,801009 
§t Dale ElectroniCS, Techno Division, Van Nuya, CA 91405-1139, 818·781-1642 

• • • . . • • • • . • • • • • • • • • • • • • • • • • • • . • • • • •• • • • • • • . • • • • • • • • • • • • . • • •• A'2100-2103 
lET Labs, Inc., Westbury, NY 11590, 516-334-5959 ••••••••.•••••• 001286,1289 
JDK Controls,lnc., Newbury Park, CA 91320-1593, 805-499-7779 ••••••• A'2112 
Mallory Timers, Emhart EIec./Elctrn. Grp., IndianapoRs, IN 46201, 317-636-5353 

................................................................. A'2120 
Maurey Instrument Corp., Chicago, IL 60629, 312-581-4555 •.••••• Ae2121,2124 

§t Mepcopsl Company, San Diego, CA 92121, 619-453-0332 •••••••••••••• A'2132 
Murata Erie North America, Inc., Smyrna, GA 30080, 404-436-1300 •..••• A'2137 
Ohmite Manufacturing Co., Skokie, IL 80076, 312-675-2600 • • • . • • • • • • • •• A'2139 

t Precision Control Manufacturing, Inc., Seattle, WA 98109, 206-281-9380 •••••• 
A·2141 

Ultronlx, Inc., Vishay, Grand Junction, CO 81502, 303-242-0810 •••••••• A'2060 
§t Vemitron Corp., VRN Div., Sf. Patersburg, FL 33743, 813-347-2181 

.. .. • .. • .. . .. ... .. • .. .. .. • .. .. • • .. ... .. .. .. • .. .. .. • • • •• .. A'2149, 8'1038 
§t Vishay Reslstille Sysiema Group, Malvern, PA 19355, 215-644-1300 .•• •• A'2151 

PRODUCT INDEX & DIRECTORY 
waters Manufacturing, Inc., Talley Industries, Wayland, MA 01778, 508-358-2777 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••• Ao2153 
t Allen Bradley Co., Electronic Components Div, A Rockwelllntemalional Co., EI Paso, TX 

79936 ... .. .. .. . . . . . . . .. .. .. .... .. .. .. . .. . .. . .. . . . . . . .. 915-592-4688;800-592-4688 
§t Beckman Industrial Corp., Subsidiary of Emerson EleCtric Co, Fullerton, CA 92635 

........................... ;........................................... 714-447-2300 
tCarter ManulacttJrtng Corporation, Botton, MA 01740 ................... 503-779-5501 
tLitton Potentiometer Div, Mt Vernon, NY 10551 ........................ 914-864-7733 
§ Mallory Components Division, Emh!ll1 EIec./Elclm. Grp, Woodstock, Ont, CANNJA N4S 

7Wa ............................................... ,................. 519-539-4891 
t Penny & Giles, Santa Monica, CA 90401 ................................ 213-393-1497 
t Robert Shaw Instrument Div, Natick, MA 01760 ........................ 617-875-9711 

§t Sfemice, Inc., Grand Junction, CO 81502................................ 303-242-0810 
Techno, Inc, Van Nuys, CA 91405 ...................................... 811H81-1642 

§t Vamislor Corp., Sevierville, TN 37862 ................................... 615-453-0001 

Power Amplifiers ~ See Amplifiers, Power (Vol. 0) 

Power Entry Module - See Adaptors, US to EuropeanPower (Vol. C) 

Power Distribution Modules-4000 - See Vol. D 

Power Line Monitor Printers - See Printers, Event (Vol. OJ 

Power Modules-4000 - See Vol. D 

Power Receptacles - See Sockets, Power (Vol. C) 

Power Supplies, AC to DC Adapter-4000 - See. Vol. D 

Power Supplies, AC Input, Up to 30 VDC Output-4000 - See Vol. D 

Power Supplies, AC Input, 31 to 300 VDC Output-4000 - See 
Vol. D 

flower Supplies, AC Input, 301 to 1,000 VDC Output-4000 - See 
Vol.D 

Power Supplies, AC Input, Greater than 1,000 VDC Output-4000 -
See Vol. D 

Power Supplies, Avalanche, Photodiodes-4000 - See Vol. D 

Power Supplies, AC Output-4050 - See Vol. D 

Power Supplies, Bipolar-4000 - See Vol. D 

flower Supplies, Constant Current-4000 - See Vol. D 

Power Supplies, Constant Voltage - See Power Supplies, linear 
(Vol. OJ 

Power Supplies, Constant Voltage/Constant Current-4000 - See 
Vol. D 

Power Supplies, DC Input, AC Output-4050- See Vol. D· 

Power Supplies, DC Input, DC Output - See Converters, DC to DC 
(Vol. D) 

Power Supplies, Encapsulated-4000 - See Vol: D 

Power Supplies, Enclosed-4000 - See Vol. D 

Power Supplies, Ferroresonant-4000 - See Vol. D 

Power Supplies, High Voltage - See Power Supplies, AC Input, 
Greater than 1,000 VDC Output (Vol. 0) 

Power Supplies, Isolated-4000 - See Vol. D 

Power Supplies, Lab (Incl. Metered Units)-4000 - See Vol. D 

Power Supplies, Laser - See Power Supplies, AC Input, Greater than 
1,000 VDC Output (Vol. 0) 

Power Supplies, Laser Diodes-4000 - See Vol. D 

Power Supplies, Linear·4000 - See Vol. D 

Power Supplies, Logic Level (Incl. Microprocessor) - See Power 
Supplies, AC Input, Up to 30 VDC Output (Vol. D) 

Power Supplies, Microwave - See.Power Supplies, AC Input, Greater 
th~ 1,000 VDC Output (Vol. 0) 

Power Supplies, Multiple Output-4000 - See Vol. D 

flower Supplies, Open Frame-4000 - See Vol. D 

Power Supplies, Photomultiplier - See Power Supplies, AC Input, 
Greater than 1,000 VDC Output (Vol. D) 

Power Supplies, Plug In-4000 - See Vol. D 

Power Supplies, Precision, Low Noise-4000 - See Vol. D 

Power Supplies, Printed Circuit C8rd-4000 - See Vol. D 

§-Product sold through distributors t-Product meets Mil specs EEM 1989 



PRODUCT INDEX & DIRECTORY Printed Circuits & Printed Circuit Materials-2440 
Power Supplies, Programmable-4000 - See Vol. D 

Power Supplies, Proportional (to Input) Output-4000 - See Vol. D 

Power Supplies, Redundant-4000 - See Vol. D 

Power Supplies, Standby (Emergency)-4000 - See Vol. D 

Power Supplies, Submodular-4000 - See Vol. D 

Power Supplies, SWitching-4000 - See Vol. D 

Power Supplies, Switching, Battery Backup-4000 - See Vol. D 

Power Supplies, Uninterruptible (UPS)-40SO - See Vol. D 

Power Supplies, Wall Plug-in - See Power Supplies, Plug-in (Vol. 0) 

Power Supplies, Welding, Electroplating - See Power Supplies, AC 
Inpu~ Greater than 1,000 VDC Output (Vol. 0) 

Power Supplies (MIL), DC-2440 
Abbott Technologies, Inc., Burbank Division, Transformers, Burbank, CA 91506, 

818-841-3630 .................................................... 001563 
t Abbott Transistor Labs, Power Supplies, Loa Angeles, CA 90034, 213-936-8185 

................................................................. 001545 
t Acopian, Easton, PA 18044, 215-258-5441 •.••...•••••••••••••••••.••• 001587 
t Advanced Analog, Intech, Santa Clara, CA 95050,408-988-4930 •..•..•• 001616 

Analog Modules, Inc., Longwood, FL 32750, 407-339-4355 •••••••••.••• 001004 
t Applied Power Conversion, Technology Dynamics, Inc., Bergenfield, NJ 07621, 

201-385-0500 .......................................... 001620-1622,1625 
t Arnold Magnetics, Camarillo, CA 93010,805-484-4221 ••. 001630-1632,1634-1635 
t Avionic Instruments, Avenel, NJ 07001, 201-388-3500 

............................................. 001642,2166-2167,2170,2173 
Bertan AssocI., Hicksville, NY 11801, 516-433-3110 ••••.••••.••••••••• 001649 

t Christie Electric Corp., Gardena, CA 90248,213-715-1402 •.••.•...••••• 001680 
Condor D.C. Power Supplies, Inc., Oxnard, CA 93033, 805-486-4565; 

....•••..•••.•.•••..• .•. .......................... 001702-1703,1705-1710 
Converter Concepts, Inc., Pardeeville, WI 53954, 608-429-2144 •••• 001711-1713 

t D & B Power, Inc., Bayahore, NY 11706, 516-586-5955 •••.•..••..••..•. 001717 
t Del Elclms. Corp., Mt. Vernon, NY 10550, 914-699-2000 ••.•.•.•••• 001719,1721 
t EG & G Almond Instruments, CoVina, CA 91724, 818-967-9521 ••••.•••. 001734 

Electronic Measurements, Neptune, NJ 07753, 201-922-9300 ••••••••••• 001740 
t EMCO High VoHage Co., Sutter Creek, CA 95685, 209-223-3626 ••••••.• 001751 

Ericsson Components, Inc., Richardson, TX 75081, 214-480-8300 •.••••. 001763 
Inlerelectronics Corp., Congers, NY 10920, 914-EL8-8000 .•••••..••••.• 001811 
Kaiser Systems, Inc., Beverly, MA 01915, 508-922-9300 ••.••••••••.•.•• 001846 
Kepco, Inc., Flushing, NY 11352, 718-461-7000 .•••.••••.•••.•••• 0.1851-1853 

t Utton Electron Devices, San Carloa, CA 94070,415-591-8411 •• B.1021,001898 
t Logitek, Inc., Ronkonkoma, NY 11779, 516-467-4200 ••••• B·1566-1568, 0·1899 

Melcher, Inc., Melcher A.G., Ashland, MA 01721,508-881-4715 •..•.••.• 001911 
Mid-Eastern Industries, Mt. Holly, NJ 08060, 609-267-3811 .••••.•• 001914-1915 

t Modular Devices, Shirley, NY 11967, 516-345-3100 .................... 001918 
North Hills ElectroniCS, Glen Cove, NY 11542,516-671-5700 •. 0.1930,1932-1933 
Pacific Power Source Corp., Huntington Bch., CA 92649, 

714-1198-2691 ;800-854-2433 .. • . .. . • • . • . • • . . • . • . • . • . .. . • . . .. . .. .. .• 002218 
t Penn-Tran Corp., Wingate, PA 16880,814-355-1521 •••.••••.•. B.1027,001945 

Pice ElectroniCS, Inc., Mt. Vernon, NY 10552, 914-699-5514;800-431-1064 
................................................................. 0·1947 

Pilla, industries, Inc., City of Industry, CA 91746, 818-369-3750;818-333-8803 
............................................................ 001972-1973 

Power-One O.c. Power Supplies, Camarillo, CA 93010,805-987-8741 
.................................................. 001990-1991,1996-1997 

Power Switch Corporation, Moonachie, NJ 07074, 201-641-4544 ••• 001999-2000 
Powertec Power Supplies,lnc., Oiv.of Astec America, Chatsworth, CA 91311-6168, 

818-882-0004 .................................................... 0.2004 
t Power Ten, Inc., Sunnyvale, CA 94086, 408-738-5959 • ••••.•••••••••••• 002021 

Ritz Electronics/Relco, New Dundee, Ont, CANADA NOB 2EO, 519-696-2616 
......................................................... C·1087, 002041 

t RO ASSOCiates, Inc., Sunnyvale, CA 94088, 408-744-1450 ••.••••.• B.1028-103O 
Tamura Corporation of America, Carson, CA 90746-3518, 213-638-1790 

....................................................... 002068,2071,2079 
t Technipower, A Penril Co., Danbury, CT 06813, 203-748-7001 .......... 002081 

U.S. Power-Converting Compsny/Relco, Leonard V. Snow & Assocs., Torrance, 
CA 90503, 213-316-9984 .......................................... C·1087 

t Voltampere Corp., Lynbrook, NY 11563, 516-887-9443 •••••••••..•••••. 002127 
Xentek, Inc., Vista, CA 92083, 619-727-0940 ••.••••.••••••••••••• 002147-2149 
Zenith Components Group, Zenith Electronics Corp., Glenview, IL 60025, 

312-391-7733 ............................... ..................... 002154 
§Abbott Technologies, Inc., Sun Valley Division, Power Supplies, Sun Valley, CA 91352 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 818-841-3630 
t Adtech Power Inc, Anaheim. CA 92806 ................................. 714-634-9211 
t Advance Conversion Devices Co, Fjandolph, NJ 07869 ................. 201-989-0095 

Astrosystems, Lake Success, NY 11042 ................................ 516-326-1600 
t ATC Power Systems, Inc., Nashua, NH 03063........................... 603-882-1366 

Autronics Corp., Arcadia, CA 91006 ..................................... 818-445-5470 
§tAydin Radar & EW Division, Div. of Aydin Corporation, San Jose, CA 95119-1371 

. .. . . . . . . . . .. . .. . . . . . . . . .. . .. . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . .. 408-629-1100 
t Aydin Vector Div., Aydin Corp., Newtown, PA 1894D-0328 ............... 215-968-4271 
fB C Systems, Inc., Setauke~ NY 11790 ................................. 516-751-9370 
t Boeing Electronics, Seattle, WA 98124-6269 ........... , ................ 206-657-7474 
t Brandt Electronics, Inc., Mounlain View, CA 94043 ...................... 415-967-4944 
t CEAG Electric Corp, Hauppauge, NY 11788 ............................ 516-582-4422 
t CML MACARR, A Marine Electric Systems Co, Clifton, NJ 07014-1135 ................ . 

201-471-6800 
t Computer Products Inc, Power Conversion, Fremon~ CA 94538 ........ 415-657-9637 

§t CPS, Inc., Sunnyvale, CA 94089 .. .. . . .. .. .. .. .. .. .. .. .. .. .. .. .. ... 408-734-8980 

Custom Power Systems, Ronkonkoma, NY 11779-9990 ..........•..... 516-467-5328 
t Electronic Development Associated, Inc., Dix Hills, NEW YORK 11746.. 516-673-3881 
t Electro Vector, Inc., Forestville, CA 95436 ..........•........ :........... 707-887-2292 

Elgar Electronics Corporation, San Diego, CA 92121 ..... 619-450-0085;800-854-2213 
tE M S Development Corp, Farmingdale, NY 11735 : .................... 516-293-7900 
t Engineered Magnetics, Inc, A Fleet Aerospace Company, Rancho Oominguez, CA 90221 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213-635-9555 
tErM Electromatic Inc, Newark, CA 94560 ............................... 415-797-1100 
tFerranti Venus, Inc., Ferranti International, Farmingdale, NY 11735 ...... 516-293-4100 
§ HBS Equipment Corporatior~ Los Angeles, CA 90040 ................... 213-726-3033 
tHelionetics, Inc, DECC Div, Irvine, CA 92714 ........................... 714-261-8313 

High Voltage Technology Inc., Yonkers, NY 10701 ...................... 914-423-6636 
International Power D.C., Power Supplies Inc., Camarillo, CA 93010 ..... 805-987-7900 
KeHec Florida, Inc, Microwave Pro, Amstar Electronics Group, Ft WaHon Bch., FL . 

32549-2917 .............................. ,............................ 904-244-0043 
t LH Research, Inc., Tustin, CA 92680 .................................. 1-800-547-2537 
t Mep Controls, Bordentown, NJ 08505 .... .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... 609-298-7300 

MIL Electronics, Inc., Dracu~ MA 01826 ................................. 508-453-6000 
James Millen Elctms, Caywood Elec. Inc, No. Andover, MA 01845 ...... 508-475-7631 

t NWL Transformers, Bordentown, NJ 08505 ............................. 609-298-7300 
t Oeco Corp, Milwaukie, OR 97222 ..........................•........... 503-659-7932 

OPT Industries Inc, Phillipsburg, NJ 08865 ............................. 201-454-2800 
t OrM Instrument of Cal, Cypress, CA 90630 ............................ 714-527-0561 
tPacific Electro Dynamics, Inc, Redmond WA 98073-9745 .............. 206-881-1700 

Performance Controls, Inc, Horsham, PA 19044 ........................ 215-675-6500 
t Plastic CapaCitors, Inc., Chicago, IL 60639 .............................. 312-489-2229 
t Powercube Corp, Sub. Unitrode Corp, Billerica, MA 01821 .............. 617-667-9500 
t Power Functions Engineering, Garland, TX 75042 ...................... 214-278-0996 
t Power Magne-Tech Corporation, Perth Amboy, NJ 08861 ............... 201-826-4700 

Power Star, Inc., Irvine, CA 92714 ........................ 714-261-5377;800-854-9420 
t Power Sys. Grp., Rantec Div, Emerson Elec. Co.. Chatsworth, CA 91311 

· . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 818-885-8223 
Powertech,lnc, Fairlawn, Nol 07410 .................................... 201-791-5050 
Pylon Elex Development Co. Ltd, Lachine. PO, CANADA Has 1Z3 ...... 514-637-1186 

t Rantec, Emerson Electric, Chatsworth, CA 91311 ....................... 818-885-8223 
t Rantec Division, Emerson Electric Co., Los Osos, CA 93402 ............ 605-528-5858 
t Sierra West Power Systems, Las Cruces, NM 88001 .................... 505-522-8828 
t SMI Corp., Superior MIg. & Instr. Corp, Maspeth, NY 11378-1220 ....... 718-476-3000 

Sola, A Unit of General Sign., Elk Grove Village, IL 60007-5666 ......... 312-439-2800 
Spellman High VoHage Elclms. Corp., Plainview, NY 11803 ............. 516-349-8686 

tTechnology Dynamics Inc., Bergenfield, NJ 07621 ...................... 201-385-0500 
Tecnetics, Computer Products/Tecnetics, Boulder, CO 80306 .......... 303-442-3837 
Tectrol, Inc., Downsview, Ontario, CANADA M3J 3E5 .................... 416-630-8108 
Todd Products Corp., Brentwood, NY 11717 ............................ 516-231-3366 

tTrio LaboratOries, Inc, Plainview, NY 11803 ............................. 516-349-0400 
Urban ElectroniCS, Dover. MA 02030 .... .. ...... ...... .... . .... .. .. .. ... 617-329-4068 

§t URDC, Acme Electric Corporation, West Jordan, UT 84084 ............. 801-561-9385 
t Varian Microwave Equip. Div, Varian Assocs., Inc., Santa Clara, CA 95054 

· . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .. . . . .. . .. . . . . . .. . . . . .. .. .. . . . .. . . . .. . ... 408-496-6273 
Varo Electron Devices:An lmo Inds. Co, Garland, TX 75046 ............. 214-487-4129 
Wall Industries, Exeter, NH 03833 ....................... 603-778-23oo;800-321-WALL 

t Westcor Corporation, Los Gatos, CA 95032 • . . . . . . . . . . . . .. ............. 408-395-7050 

Power Supplies (MIL), AC-2440 
Avionic Instruments, Avenel, NJ 07001, 201-388-3500 .••.•.•••..•.•.•• 002172 
Utton Electron Devices, San Carlos, CA 94070, 415-591-8411 •••••.•••• Bo.1021 
Penn-Tran Corp., Wingate, PA 16680, 814-355-1521 ••••••••••••.•••••• 8·1027 
Unitron Inc., Dallas, TX 75238, 214-340-8600 •• • • • • • • • • • • • • . • . • . •• 002176-2177 

Power Supplies for Displays - See Converters, DC to DC (Vol. 0), 
Power Supplies, AC Output (Vol. 0) 

Power Supply Interfaces & Accessories-4000 - See Vol. D 

Preamplifiers-1100 - See Vol. D 

Prebonding Etchants - See Chemicals, Etching (Vol. C) 

Preforms, Precious Metal-2S00 - See Vol. C 

Preforms, Soldering-4600 - See Vol. C 

Prescalers-2900 - See Vol. D 

Preselector-Mixers-3450 - See Vol. A 

Preselectors-1900 - See Vol. D 

Pressure Indicators - See Gauges, Pressure (Vol. D) 

Pressure Vessels - See Chambers, Pressure (Vol. OJ 

Pressurization Units - See Chambers, Pressure (VoL 0) 

Printed Circuits & Printed Circuit Materials (MIL)-2440 
E.M.S., Oiv. of Sandberg Industries, Tustin, CA 92680, 714-669-9473 

.. .......................................................... C·1714-1715 
Globtek, Inc., N. Bergen, NJ 07047, 201-861-024, •••••••••.••••••••••• A02303 
Interpoint Corporation, Redmond, WA 99073-8705, 206-882'3100 .•• A·1750-1751 
Mini-Systems, Inc., Electronic Package Div., Plainville, MA 02762, 508-695-2000 

................................................................. Ao1752 
Associated Circuits Inc., San Carlos, CA 94070 ..........•......•....... 415-592-7528 
Computron Display Systems, Xcel Corporation, Pasadena, CA 91107 ... 818-791-5600 

tCuplex, Inc., Garland, TX 75040 ........................................ 214-276-0333 
t DataCon, Inc., Burlington, MA 01803 .................................... 617-273-5800 

§t Digitran Division, Xcel Corporation, Pasadena, CA 91107 ............... 8I1H91-5600 
DOW SWITCH, Wilminglon, MA 01887.................................. 617-935-6395 

EEM 1989 §-Product sold through distributors t-Product meets MIL specs 



Printed Circuits & Printed Circuit Materials-2440 (Cont'd) PRODUCT INDEX & DIRECTORY 
t Electrohome Lim~ed, Circu~ Board Operations, Kitchener. Ontario. CANADA N2G 4J6 

..........•.....•........••.........•....•...........•....••........•.. 519-744-7111 
Garry Electronics, Div. of Brintec Corp. Laghome, PA 19047 .....•...... 215-949-2300 

§ HewteII-Packard Co. Cupertino, CA 95014 . • . • . • . . . . •• . • . . . . . . • . . . • . . • .. 800-752-0900 
t Honeywell Inc., Aerospace & Defense Grp., MinneapoHs, MN 55408 ••..• 612-870-5186 

§t InjecIoraII Electronics (Woman Owned). Bohemia, NY 11716 . . . . . . . . . • .. 516-563-3388 
Intepro Systems Inc., Lexington, MA 02173 ...•.......•.•.....•......... 617-863-8500 

tLogic Technology. Inc., MIn View. CA 94043 ............................ 415-967-1007 
§Longshlne Technlg.lnc., San Jose, CA 95132 .•......•...•.••..•..•.•... 408-942-1746 

PC!< Technology Div. Kollmorgen Corp., Melville, NY 11747 ..••.•..•... 516-454-4400 
t Poly Circuits, Inc., Bensenville. IL 60106 ........•.........•.......•..•. " 312-860-35!l0 
;t Precision Graphics Inc., Raritan, NJ 08669 ....••..•...•..•.....•.•...... 201-707-8880 

Ragen Corp., Systems Div. N. Arlington, NJ 07032 ....•..•.......•.....• 201-997-1000 
Ritz Electronics/Relco. New Dundee, Ont, CANADA NOB 2EO •........ 519-896-2616 

t Rogers Corporation. Flexible Interconnections Div. Chandler. AZ. 85244 
. • . . . . . . • • •• . • . . . . . . • . . • . . • . • . . . . . . . • . . .. . . . . . • . . • . . . . . . • • . . . . . . . • . . . .. 602-963-4584 

t Rogers Corporation, Soladyne Div. San Diego, CA 92111 .......•.•...•• 619-279-7872 
t Sheldeh~ Inc., Northfield, MN 55057 ......•....•........••.....•......•• 507-663-8000 
§Sumilronics, Inc" Sumitomo Corporation, Sunnyvale, CA 94066 ......... 408-737-7883 

Tadiran Elee.lnds.lnc., Port Washington, NY 11050 .................... 516-621-4980 
§ U.s. Power Converting Company/Relco. Leonard V. Snow & Assocs., Torrance, CA 

90503 ...................................................... ;......... 213-316-9984 
Vem Kiebler AsslJc., Wheaton, IL 60187 ................................ 312-668-5407 

Printer/Plotters-2000 - See Vol. D 

Printers, Daisywheel-2000 - See Vol. D 

Printers, Digital-2000 - See Vol. D 

Printers, Dot Matrix Impact-2000 - See Vol. D 

Printers, Event-3000 - See Vol. D 

Printers, Jet Ink-2000 - See Vol. D 

Printers, Laser-2000 - See Vol. D 

Printers, Line - See Printers, Digital (VoL D) 

Printers, Page-2000 - See Vol. D 

Printers, Screen, Stencil-4100 - See Vol. D 

Printers, Serial-2000 - See Vol. D 

Printers, Solder, Paste, Surface Mount-41oo - See Vol. D 

Printers, Thermal-2000 - See Vol. D 

Printers, Thermal, Color-2000 - See Vol. D 

Printing, Dry Transfer - See Kits, Marking (Vol. C) 

Probe Cards, Semiconductor Testing-4100 - See Vol. D 

Probes, Hall-48oo - See Vol. A 

Probes, High Voltage (1,000 Volts & Over)~2900 - See Vol. D 

Probes, IC-2900 - See Vol. D 

Probes, Logic Test-2900 - See Vol. D 

Probes, Microwave-3450 - See Vol. A 

Probes, Oscilloscopes-2975 - See Vol. D 

Probes, RF-2900 - See Vol. D 

Probes, Temperature-2900 - See Vol. D 

Probes, Test Lead-2900 - See Val. D 

Process Control Systems-2200 - See Vol. D 

Processors, Array - See Array Processors (Vol. D) 

Processors, Communications, Front End-1900 - See Vol. D 

Processors, Communications, Message Switching-1900 - See 
Vo/.D 

Processors, Communications, Network Node-1900 -See Vol. D 

Processors, Communications, standalone-1900 - See Vol. D 

Processors, Display-2450 
Motorola Semiconductor Prods. Sector, Phoenix, AZ 85018-6606, 602-244-6900 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Ao2194 
Appfoed Data Systems,. Baltimore, MD 21202 ............. 800-541-2003;301-576-0335 
Genisco Memory Prods. Corp., Cypress, CA 90630 . . . • . • . . . . . . . • . • . . • . • . 714-220-0720 

t Hazeltine Corp., Emerson Electric Co., Greenlawn, NY 11740 ........... 518-261-7000 
tlSCCardion Electronics, Inc., WOOdbury. NY 11797 ..................... 516-921-7300 
t Kaiser Electronics, Kaiser Aerospace & EIctms., San Jose, CA 95134 ... 408-432-3000 

Matrox Electronic Systems, Ltd., Dorva~ au. CANADA H9P 2T4 . . • . • • . .. 514-685-2630 

Processors, Image-2000 - See Vol. D 

Processors, Video Slgnal-1900 - See Vol. D 

Program Board Connectors.- See Connectors, Plug-in, Program Board 
(Vol. C) 

Programmers, Cam & Drum-2200 - See Vol. D 

Programmers, Matrix Boards - See Boards, Programming (Vol. C) 

Programmers, Power-2200 - See Vol. D 

Programmers, Power Supply-4000 - See Vol. D 

Programmers, PROM & Logic Array-3130 - See Vol. A 

Programmers, Punched Card-2000 - See Vol. D 

Programmers, Tape-2000 - See Vol, D 

PROM Programmers - See Programmers, PROM & Logic Array (VoL A) 

Protectors, Brownout-4300 
t Controlled Power Co., Troy. MI48083, 313-528-3700;1-800-521-4792 

.. • .. .. .. .. .. .. .. .. • .. • • .. .. • .. .. • .... • .. • • .. .. .. • ...... .... 1)02183-2184 
liipotronics Inc •• Brewster. NY 10509, 914-279-1091 •••••••••••••• 1)02204-2205 
Hilran Corporation, Flemington, NJ 08822-9943, 201-782-5525 •••••••••• 1)02201 

t Pacific Power Source Corp;, HUntington Bch., CA 92849. 
714-898-2691 ;800-854-2433 ....................................... 1)02218 

§ Penna Po_r Elctms., ChiCago, IL 60648, 312-647-9414 ••••••••••••••• Bol404 
§ PolyPhaser Corporation, Gardnerville, NV 89410-1237, 

702-782-2511;600-325-7170 ....................................... Bo1405 
Abacus Controls Inc., Somerville, NJ 06876 .•.....................•..•.. 201-526-6010 
Active Controllnstrurnenlation. Key laIgo. Fl33037 .....•..•...•.....•. 305-451-1000 
Albar. Inc., Lynnwood, WA 96036 ......•....•......•..... 206-771-4006;800-822·5227 

§t Brooks Power Systems, Bensalem, PA 19020 .......... 215-244-0264;1-800-523-1551 
§ Con1rol Cable. Inc., Baftimore, MD 21207 ................................ 301-298-4411 
t Daftec Corporation. A Fiskars Co. San Diego, CA 92110 .• 619-291-4211 ;800-854-2658 
§ Diversified Elec1ronics, Inc., Evansvi"s. IN 47706-1140 ..........•.....•. 812-426-2806 

§tEFI EIc1ms., Saft Lake City. Lrr 84119 .................... 801-977-9009:800-221-1174 
§ Elgar Electrcnics Corporation. San Diego, CA 92121 ..... 619-450-0085;800-854-2213 

GIobtek, Inc, N. Bergen. NJ 07047 ...................................... 201-861-0246 
§t North Hills Electronics Inc. Power Products Div. Glen Cove, NY 11542-3796 

• . . . . .. . . .. . .. . .. ... . .. .. . . .. .. .. . .. . .. . .. .. .. . .. . .. . .. . .. . . . . .. .. .. ... 516-671-5700 
Siemens Components, Inc., Special Products Div.lselin. NJ 08830...... 201-321-3400 

§Sola, A Uni1 of General Sign, Elk Grove Village, IL 60007-5666 .•......• 312-439-2800 
§ Sunshine Scientific Instruments. Philadelphia, PA 19115 ... ,............ 215-673-5600 

§t Superior Electric, Bristol. CT 06010 ..................................... 203-582-9561 
Sylvania GTE Control Devices, S1emflSh, ME 04064 .................... 207-642-4535 
Topaz, Inc., San Diego. CA 92123-1165 ...•.....•...•.....•..•...•.....• 619-279-0631 

Protectors, Surge - See Suppressors, Transient VoHage (Vol. B) 

Protocol Converters-1900 - See Vol. D 

Proximity Transducers - See Current Sensors (Vol .. D). Transducers, 
Volt, etc. (Vol. B) 

Public Address Systems-1300 - See Vol. D 

Pullers, Circuit Board-5400 - See Val. C 

Pullers, Tube-5400 - See Vol. C 

Pulleys.2500 - See Vol. C 

Pulsers, Diode - See Power Supplies, AC Input, Greater than 1.000 
VDC Output (Vol. D) 

Pulsers, Logic Test-29oo - See Vol. D 

Pumps, Vacuum-4100 - See Vol. D 

Punches, Chassis-54oo - See Vol. C 

Pyrometers, Infrared-2900 - See Vol. D 

Pyrometers, Optical, Noninfrared-5300 
J·B-T Instruments, Inc., New Haven. CT 06508-1818,203-776-1111 ••••• 1)01405 
Omega Engineering. Stamford, CT 06907, 800-828-6342 ••••••••••••••• 1)01415 
Acme EIee. Heating Corp., Hialeah, FL 33013 ........................... 305-685-8326 
Barber-Colman Co., Indl. Instrs. Div. Rockford, IL 61125-7040 .....•...•. 815-677-0241 
Beede Electrical Instrument Co, Inc., Penacook, NH 03303.............. 603-753-8362 

§ Capintec Instruments, Ramsey. NJ 07446 •..•.. .. . .•... ..•.. ... ••. .. . ••. 201-825-8500 
§ Epic, Inc.. New York, NY 10038 .............•..•.........•............•. 212-349-2470 
§ Larson Instrument, Orangeburg, NY 10962.. .. .............. ...... ...... 914-359-3800 

Leeds & Northrup. General Signa~ North Wales, PA 19454 ...•.•...•.•.. 215-699-2000 
§t Mikron Instr. Wyckoff, NJ 07461 ........................................ 201-891-7330 

Modutec. Manchester. NH 03103 ....................................... 603-669-5121 
§Syscon IntI., Inc., So. Bend, IN 46618-1096 .............................. 219-232-3900 

Triplett Corporation. Bluffton, OH 45817-9987 ...•.••...•.•......•..•.••. 419-358-5015 
§ Westberg Manufacturing Inc. (WESTACH). Sonoma, CA 95476 .•.••..•. 707-938-2121 

Pyrometers, Recording-2900 - See Vol. D 

Q Bus - See Board Computers & Subassemblies (Vol. D) 

Quartz, Fused-2300 - See Vol. A 

Quartz, Raw - See Crystals, Quartz (Vol. A) 

. Racks, Aging - See Ovens, Aging, Bum-in, life Test (Vol. D) 

§-Product sold through distributors t-Product meets MIL specs EEM 1989 



PRODUCT INDEX & DIRECTORY 

Racks, Cabinet - See Enclosures, Equipment & Panel Mounting 
(Vol. C) 

Racks, Circuit Board - See Enclosures, Circuit Board, Module & Relay 
Mounting (Vol. C) 

Racks, Desk & Console - See Enclosures, Equipment & Panel 
Mounting (Vol. C) 

Racks, Module - See Enclosures, Circuit Board, Module & Relay 
Mounting (Vol. C) 

Racks, Relay & Mounting - See Enclosures, Circuit Board, Module & 
Relay Mounting (Vol. C) 

Radar Systems (MIL)-2440 
Electronic Systems Div., Servo Corp. of America, Hicksville, NY 11802, 

516-938-9700 ••.••••••••••••••••••••.••••.••••••.•.••••.•••• A'1782-1783 
Alpha Industries, Inc., Wobum, MA 01801 ............................... 617-935-5150 

§tAydin Radar & EW Division, Div. of Aydin Corporation, San Jose, CA 95119-1371 
. . . . . . . .. . . . . .. .. . . . . . . . . .. .. . .. . . . . . . .. . . . . . . .. . .. . . . . . . . . . . . . . . .. . ... 408-629-1100 

tDatron Systems, Inc., Simi Valley, CA 93065-1650 ...................... 805-584-1717 
t E-Systems, Greenville Div, Greenville, TX 75401 ....................... 214-455-3450 
t E-Systems, Melpar Div, Falls Church, VA 22046 ........................ 703-56(}-50oo 
tlTT Gilfillan. ITT Corp, Van Nuys, CA 91409 ............................ 818-988-2600 
t Radio Research Instrument Co, Inc, Waterbury, CT 06704-3506 . . . . . . .. 203-753-5840 
tTeledyne Ryan Electronics, San Diego, CA 92123 ............. 619-56Cf-84oo 

Radar System Components-3450 - See Vol. A 

Radio Communications Systems - See Communications Systems 
(Vol. D) 

Radiographic Equip. - See X-ray Inspection Equip. (Vol. D) 

Radiometers-2900 - See Vol_ D 

Radomes & Windows, Microwave-3450 - See Vol. A 

Reactors, Charging-5600 - See Vol. A 

Reactors, Epitaxial - See Machines & Accessories, Semiconductor 
Manufacturing (Vol. D) 

Reactors, Filter-5600 - See Vol. A 

Reactors, Loading-5600 - See Vol. A 

Reactors, Saturable-1800 - See Vol. A 

Reactors (MIL)-2440 
§tAydin Radar & EW Division, Div. of Aydin Corporation, San Jose, CA 95119-1371 

.. . . . . . . . . . . . . . . . . . . . .. . .. . .. . . . . . . . . . .. . . . .. . . . . . . . . .. . .. .. . .. . . . . . . .. 408-629-1100 
tOeI Elctms. Corp, Mt Vernon, NY 10550 ................................ 914-699-2000 
t Hadley, Robert M. Co, Inc., Los Angeles, CA 90037 ............•........ 213-234-9091 

§tMicrotran Co. Inc, Valley Stream, NY 11582 ............................ 516-561-6050 
t NWL Transformers, Bordentown, NJ 08505 ....•........................ 609-298-7300 

OPT Industries Inc., Phillipsburg, NJ 08865 ............................. 201-454-2600 
t Perkin-Elmer Corp, Elctm. Prods. Dept., Norwalk, CT 06859-0132 ....... 203-762-4786 
tTorotel Prods. Inc., Grandview. MO 6403(}-3199 ........................ 816-761-6314 

§t United Transformer Co.:Div. of Opt Industries Inc, Phillipsburg, NJ 08865 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-454-2600 

t Wirebenders .Inc, Phoenix, AZ 85021 ................................... 602-861-1856 

Readers, Badge-2000 - See Vol. D 

Readers, Bar Code-2000 - See Vol. D 

Readers, Character-2000 - See Vol. D 

Readers, Key-2000 - See Vol. D 

Readers, MagnetiC Card-2000 - See Vol. D 

Readers, MagnetiC stripe Card-2000 - See Vol. 0 

Readers, Punched Card-2000 - See Vol. D 

Readers, Punched Tape-2000 - See Vol. D 

Readers, static Card-2000 - See Vol. D 

Readers, Time Code-2000 - See Vol. D 

Readouts - See Tubes, Readout (Vol. A) 

Reamers-5400 - See Vol. C 

Receivers, AM/FM (Incl. Precision Test)-2900 - See Vol. D 

Receivers, Communication-1900 - See Vol. 0 

Receivers, Fiber Optic-2475 
,AMP, Harrisburg, PA 17105, 717-564-0100 ............................ C'1157 

t Analog Modules, Inc., Longwood, FL 32750, 407-339-4355 ., •• ,." ••• ,. 001004 
Interoplics, Purdy Group, Burlingame, CA 94010,415-347-7727 """" B'1214 

§t MERET, Inc., Santa Monics, CA 90404-4998, 213-828-7496 ••••••••••••• B.1215 
t Ross Engineering Corp., campbell, CA 95008,408-377-4621 ••• B'1217,D'1340 

Receivers (MIL), ESM-2440 
Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430, 201-529-8757 

••••• , ........................................................... 801219 
Antel Optronics Inc., Burlington, Ontario, CANADA L7M lA6 ............. 416-335-5507 

§t APEC Fiber Optics Corp, College Station, TX 77840 ..............•..... 409-693-5397 
§Artel Communications Corp., Hudson, MA 01749 ........................ 617-562-2100 

AT&T Microelectronics, Allentown, PA 18103 .................. 1-800-372-2447;ln can: 
1-80(}-553-2448 

§t Cadenoll Technology Corp., Yonkers, NY 10701 ........................ 914-965-6300 
§ Dymec Silicon Transistor Corp., Winchester. MA 01690 ..........•...... 617-729-7870 
t Force, Inc., Christiansburg, VA 24073 .................•.. ,.............. 703-382-0462 
t Foundation Inslruments Inc., Nepean, ON, CANADA K2E 7J6 •.......... 613-226-4000 

H & L Instruments, Burlingame, CA 94010 .............................. 415-342-7850 
§ Hewlett-Packard Co, Cupertino, CA 95014 . . .. . .. .. • . .• .. .. . .. .. .. . .. ... 80(}-752-0900 

§t Honeywell Optoelectronics, Richardson, TX 75081 ....•.....•.•.•..•.•.. 214-47Cf-4271 
§t Laser Diode, Inc., Morgan CruCible, New Brunswick, NJ 08901 .....•.•.. 201-249-7000 

LeCroy Corp., Chestnut Ridge, NY 10977 ............................•.. 914-425-2000 
Utton Poly-Scientific, DIv. of Litton Industries, Blacksburg, VA 24060-3100 

. . . . . . . . . ..... .. . .. ..... .. .. . .. .. .. . .. . .... .. .. . . .. .... . . ... .... ... .... 703-953-4751 
t Manage, Inc., Fibre Optics Elctms. Sys. Grp., Chicopee, MA 01014 ...... 413-592-91.23 
tMath Assocs, Westbury, NY 11590 ..................................... 516-334-6800 
§3M Fiber Optic Products, 111f'~ W. Haven, CT 06516...................... 203-934-7961 

3 M Photodyne Inc., Camarillo, CA 93010 ............................... 805-388-8378 
§ NEC Electronics, Inc, Mountain View, CA 94039 ........................ 415-96(}-6OOQ 
tOptelecorn, Inc, Gaithersburg, MD 20877 ............................... 301-84(}-2121 
tOrtel Corp, Alhambra, CA 91803 ........................................ 818-281-3636 

Silicon Detector Corp, Carnruillo, CA 93010 ............................ ' 805-484-2884 
§t SpecTran Corp., Sturbridge, MA 01566 . .. .. .. . . .. . . . . .. . . . . .. .. . .. .. . . .. 508-347-2751 

Sumitronics, Inc" Sum~omo Corporation, Sunnyvale, CA 94086 ......... 408-737-7683 
Tektronix, Inc., Beaverton, OR 97077 .................................... 800-835-9433 

tTeledyne Microelectronics, los Angeles, CA 90066 ...... 213-822-8229;213-87(}-9831 
§tVicon Industries, Inc, Melville, NY 11747 ................................ 516-293-2200 

Receivers, Field Intensity, Microwave - See Receivers, Microwave 
(Vol. D) 

Receivers, Fixed Frequency-2900 - See Vol. D 

Receivers, Frequency Shift-1900 - See Vol. D 

Receivers, Headphone - See Handsets, etc. (Vol. D) 

Receivers, Loran & Omega-1900 - See Vol. D 

Receivers, Microwave-3400 - See Vol. D 

Receivers, Monitoring, Communications-1900 - See Vol. D 

Receivers, NBS-2900 - See Vol. D 

Receivers, Telemetry-1900 - See Vol. D 

Receivers, Tone-1900 - See Vol. D 

Receivers, TV - See Monitors, Video (Vol. D) 

Receivers (MIL)-2440 
t Datum Inc., TImingl Aacom Divisions, Anaheim, CA 92806-5790,714-533-6333 

., •••• , •••••• , ... ,.,,, ...................................... , .... 001066 
Electronic Systems Dlv., Servo Corp. of America, Hicksville, NY 11802, 

516-938-9700 ............................................... A'1782-1783 
Utton Poly-Scientific, Div, of Utton Industries, Blacksburg, VA 24060-3100, 

703-953-4751 ........ ,...................................... B'1208-1211 
t Andersen laboratories, Bloomfield, CT 06002 . . . . . . . . . . • . •• . . . . . . . . . . . .. 203-286-9090 
tAydin Vector DIv., Aydin Corp., Newtown, PA 18940-0328 ............... 215-988-4271 
t Camomia Microwave, Sunnyvale, CA 94088 ...... ;..................... 408-732-4000 
t Dig~al Radio Corp., Redondo Beach, CA 90277 ......................... 213-316-4114 
t Frequency and Time Systems, Inc. DATUM, INC, Beverly, MA 01915 ... 508-927-8220 
t Hazenine Corp, Emerson Electric Co., Greenlawn, NY 11740 ........... 516-261-7000 

Hughes Aircraft Co, Microelctms. Sys. DIv, Irvine, CA 92715 ............ 714-752-3800 
t Microwave Systems Inc., Syracuse, NY 13211-2100 .................... 315-437-9951 
tMITEO Inc., Hauppauge. NY 11788 ..................................... 516-436-7400 
tSolid State Electronics Corp., Northridge, CA 91324 ..................... 818-993-8257 
tStanford Telecommunications, Inc, Santa Clara, CA 95054 ............. 408-748-1010 
t Teledyne Ryan Electronics, San Diego, CA 92123 ...................... 619-56Cf-64oo 

Tel ... Tech Corporation, Bozeman, MT 59715 .•......................... 406-586-0291 

Receivers (MIL), Elint-2440 
Adams-Russell, Inc., Hunt Valley, MD 21030 ............................ 301-771-0077 
American Electronic laboratories, Inc., lansdale, PA 19446 ............. 215-822-2929 

t Andersen Laboratories, Bloomfield, CT 06002 •..••.......•..... , . . . . . . .. 203-288-9090 
tCondor Systems, Inc., San Jose, OA 95124 ............................. 408-371-9580 
t Digital Radio Corp, Redondo Beach, CA 90277 .,....................... 213-316-4114 
t General Instrument Govt Systems, Hicksville, NY 11802-0709 ,........ 516-933-3000 
t Microwave Systems Inc., Syracuse, NY 13211-2100 .................... 315-437-9951 
tMITEO Inc, Hauppauge, NY 11788 ..................................... 516-436-7400 
tRHG Electronics laboratory, Inc., Adams RusseI~ Deer Park, NY 11729 

....................................................................... 516-242-1100 
ST Research Corporation, Newington, VA 22122 ................ ., .. .. .. 703-550-7000 

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

Receivers (MIL), ESM-2440 
t American Electronic Laboralories, Inc., Lansdale, PA 19446..... . . . . • . .. 215-822-2929 
t Anaren Microwave. E. Syracuse, NV 13057 .....•.....•..•............•. 315-432-8909 
t Andersen laboratories, Bloomfield, CT. 06002 . . . . . . . . . . . . • . . . • . . . . . . . . • . 203-286-9090 
t Cincinnati Elctms, Cincinnati, OH 45241. .. .. .. .. .. .. .. . .. . . .. . .. .... . .. 513-733-8100 
tGenerallnstrument Govt Systems, Hicksville, NY 11802-0709 ..... , ... 516-933-3000 
tMicrowave Systems Inc., Syracuse, NY 13211-2100 .................... 315-437-9951 

MITEO Inc, Hauppauge, NY 11788 ..................................... 516-436-7400 

EEM 1989 §-Product sold through distributors t-Product meets Mil specs 



Receivers (MIL), ESM-2440 (Cont'd) 
ST Research Corporation, Newington, VA. 22122 .•....•........•.....•.. 703-550-7000 

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

Receivers (MIL), Radio-2440 
Electronic Systems Div., Servo Colp. of America, Hicksville, NY 11802, 

51&938-e7lfO ••••••••••••••••••••••••••••••••••••••••••••••• A.1782-1783 
UUon Poly-8clentlflc, Div. of UUon Industries, Blacksburg, VA 24060-3100, 

703-953-4751 ••••••••••••••••••••••••••••••••••••••••••••••• B'1208·1211 
t Aydin Co"" Horsham, PA 19044 .. , .......... ,......................... 215-657·7510 
tAydin Vector Div, Aydin Corp., Newtown, PA 18940'0328 ............... 215-968-4271 
t Cincinnati EIcIms., Cincinnati, OH 45241 ............. ;.................. 513-733-6100 
tCollins Avionics Divisions, Rockwelllnt~ Cedar Rapids,1A 52498 ...•... 319-395-1000 
t Digital Radio Corp., Redondo Beach, CA 90277 ......................... 213-316-4114 
t E-Systems, Melpar Div, Falls Church, VA 22046 .•......•.........•....• 703-560-5000 
t Gormar>-Redlich MIg. Co, Athens, OH 45701 .•.........•......•.•...... 614-593-3150 
t Hazeltine Corp., Emerson Electric Co, Greenlawn, NY 11740 ........... 51 &261-7000 
tMicrowave Systems Inc., Syracuse, NY 13211-2100 .................... 31&437-9951 
t Solid State Electronics Corp., Northridge, CA 91324 .................... , 818-993-8257 

Tele-Tech Corporation, Bozeman, MT 59715 ...............••.......... 40&56&0291 
t Watkins-Johnson Co, Palo Alto, CA 94304 ............................. 41 &493-4141 

Receivers (MIL), Surveillance-2440 
Electronic Systems Div., Servo Corp. of America, HiCksville, NY 11802, 

516-938.,9700 ••••••••••••••••••••••••••••••••••••••••••••••• A'1782-1783 
Adam&-Russel~ Inc., Hunt Valley, MD 21030 ..............•.....•....... 301-771-0077 

t American Electronic Laboratories, Inc., Lansdale, PA 19446 ......•...... 215-822-2929 
t Andersen Laborato~es, Bloomfield, CT 06002 . • . . • . . . . . . . . • . . . . . . . . . . . . • 203-28&9090 
tCondor Systems, Inc., San Jose, CA 95124 ............................. 408-371-9560 
t DigItal Radio Corp., Redondo Beach, CA 90277 ......................... 213-31 &4114 
t General Instrument, Govt Systems, Hicksville, NY 11802-0709 ........• 51 &933-3000 
tLNR Communications, Inc., Hauppauge, NY 11788 ...................... 51&273-7111 
tMicrowave Systems Inc, Syracuse, NY 13211-2100 .................... 31&437-9951 
t RHG Electronics Laboratory, Inc., Adams Russel~ 0- Park, NY 11729 

t StanlO<d Telecommunications, Inc., Santa Clara, CA 95054 ............ . 
t Teledyne Ryan Electronics, San Diego, CA 92123 .........•............ 

Tele-Tech Corporation, Bozeman, MT 59715 .......................... . 
t Watkins-Johnson Co, Palo Alto, CA 94304 ............................ . 

51&242-1100 
40&748-1010 
619-560-6400 
40&58&0291 
41&493-4141 

Receptacles - See Connectors (Vol. C), Jacks (Vol. ), Sockets 

Receptacles, Power - See Sockets, Power (Vol C) 

Recognition & Response Equipment, Speech-2000 - See Vot. D 

Recorders, Cartridge, Bubble Memory-2000 - See Vot. D 

Recorders, Computer Data-2000 - See Vot. D 

Recorders, Electrostatic-3000 - See Vol. D 

Recorders, Event/Multievent-3000 - See Vol. D 

Recorders, FM - See Recorders, Magnetic Tape (Vol. 0) 

Recorders, Graphic - See Recorders, Specific Types (Vol. 0) 

Recorders, Magnetic Tape-2000 - See Vot. D 

~ Recorders, Polar-3000 - See Vol. D 

Recorders, Program Loading-2000 - See Vot. D 

Recorders, Pyrometer - See Pyrometers, Recording (Vol. 0) 

Recorders, Sound Level-1300 - See Vol. D 

Recorders, Strip Chart-3000 - See Vol. D 

,Recorders, Transient-3000 - See Vot. D 

Recorders, Vibration-3000 - See Vot. D 

Recorders, Video-1900 - See Vot. D 

Recorders, X-V - See Plotters x-v (Vol. 0) 

Recorders (MIL), Magnetic Tape-2440 
Phi Technologies, Inc., Oklahoma City, OK 73105, 405-521-9000 

....................................................... 001048,1074-1075 
t Analog Equipment Corporation, Palm Beh. Gardens, FL 33418 .......... 407-622-3715 
t Broel & Kjaer Instralnc., Marlboro, MA 01752-3093 ...•........•......•. 508-481-7000 
t Fairchild Weston, Data Recorders, Fairchild Weston Sys, Inc., Sarasota, FL 34230 

....................................................................... 813-371-0811 
t Genisco Memory Prods. Corp., Cypress, CA 90630 ..........• , . " ... , .. , 714-220-0720 
t Lockheed Electronics Co, Inc., Lockheed Corporation, Plainfield, NJ 07061 

.................................. ..................................... 201-757-1600 
tReproduction Technologies Inc., Bristo~ IN 46507-0518 ................. 219-848-5233 
tSea Data, Inc., Newton, MA 02156 ...................................... 617-244-8191 

Thorn EMI Technology Inc., Atlanta, GA 30350........... 404-567-0017;800-243-2572 

Recorders (MIL), RHAW-2440 
t Analog Equipment Corporation, Palm Bch. Gardens, FL 33418 ..•...•... 407~22-3715 
t Fairchild Weston, Data Recorders, Fairchild Weston Sys., Inc., Sarasota, FL 34230 

....•..••.•..............•......•......•..•......•......•.•......•.... , 813-371-0811 
t Reproduction Technologies Inc., Bristo~ IN 46507-0518 ............... ; . 219-848-5233 

Recording Systems (MIL)-2440 
§t Astro-Med, I~, W. Warwick, RI 02893, 401-828-4000 ., . • • • • • • • • • • • • • •• 001437 

PRODUCT INDEX & DIRECTORY 
Phi Technologies, Inc., Oklahoma City, OK 73105, 405-521-9000 

• . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • •• 001048,1074-1075 
t Analog Equipment CorporatIon, Palm Beh. Gardens, FL 33418 ..•.•..•.. 407-822-3715 

Digital Dynamics, Inc., Scotts Valley, CA 95066 ......................... 408-438-4444 
t Fairchild Weston, Data Recorders, Fairchild Weston Sys, Inc., Sarasota, FL 34230 

..................................................... .................. 813-371-0811 
tlrnage Graphics, Inc., SheHon, CT 06484 ................................ 203-92&0100 
t Reproduction Technologies Inc., Bristo~ IN 46507-0518 ..•..•...•.•...•. 219-848-5233 

§tSaylor Electronics Inn Inc, Carson City, NV89703 ....•.••.....•.....•. 702-883-4184 
tSea Data, Inc., Newton, MA 02156 ...................................... 617-244-8191 

. Rectifier Assemblies-4800 - See Vot. A 

Rectifiers, Blocks-4800 - See Vot. A 

Rectifiers, Bridges & Assemblies-4800 - See Vot. A 

Rectifiers, Cartridge-4800 - See Vot. A 

Rectifiers, Electron Tube - See Tubes, Rectifying (VoL A) 

Rectifiers, General Purpose, Surface Mount-4800 - See Vot. A 

Rectifiers, Germanium-4800 - See Vot. A 

Rectifiers, Schottky, Surface Mount-4800 - See Vot, A 

Rectifiers, Selenium-4800 - See Vot. A 

Rectifiers, Silicon-4800 - See Vol. A 

Rectifiers, Silicon Controlled - See Thyristors (Vol. A) 

Rectifiers, Surface Mount-4800 - See Vot. A 

Rectifiers, Ultrafast-4800 - See Vot. A 

Rectifiers (MIL), Semiconductor-2440 
t Electronic Devices, Inc., Yonkers, NY 10710, 914-Il65-4400 • • • • • • •• A.2178-2179 
tVoltage MuHipliers, Inc., Visalia, CA 93291,209-651-1402 •• A'2208-2209, B.1039 

§t Intemational Rectifier Corp, Semiconductor Div, EI Segundo, CA 90245 
................................................................... '.... 213-772-2000 

§t Microsemi Corp., Santa Ana, CA 92704 ................................. 714-979-8220 
t NWL Transformers, Bordentown, NJ 09505 .•..•..........•............. 609-298-7300 

Semicon Components, Inc., Div. of Semicon, Inc., Burlington, MA 01803 .•............... 
617-272-9015 

§t Semtech, Newbury Park, CA 91320 ..................................... 80&498-2111 
Sprague Electric Company, Dis1bn.Div, Mansfield, MA 02048-9102...... 617-339-8900 
Sprague Electric Company, The Semiconductor Group, Worcester, MA 01613-2036 

.. .. . .. .. . . . . . . .. . .. .. .. .. .. • . .. . .. .. . . .. . . .. .. . .. .. . .. . .. .. .. . . .. .. . .. 617-853-5000 

Reducers, Speed - See Gear Heads & Speed Reducers (Vol. B) 

Reels, Tape - See Tape Recording Accessories (Vol. 0) 

Reference Books _. See Technical Books (VoL 0) 

References, DC Voltage-2900 - See Vot. D 

Refrigerants, Spray-1600 - See Vot. C 

Refrigerated Cooling Equipment - See Air Conditioners (Vol. C) 

Refrigerators, Environmental Test-2550 - See Vot. D 

Regulators, Current-4000 - See Vol. D 

Regulators, Frequency-4050 - See Vol. D 

Regulators & References, Silicon-Also See Diodes, Zener & 
Stabistors-4800 - See Vot. A 

Regulators & Stabilizers, Voltage-Also See Transformers, Voltage 
Regulating-4000 - See Vot. D 

Regulators, Pulse-Width Modulating, Surface Mount-3130 - See 
Vot.A 

Regulators, Voltage, Surface Mount-4800 - See Vot. A 

Relays, Antenna - See Relays, RF (Incl. Antenna & Coaxial) (Vol. B) 

Relays, Audio Operated - See Relays, Frequency Selective (Vol. B) 

Relays, Coaxial - See Relays, RF (Vol. B) 

Relays, Contact - See Relays, Power (Vol. B) 

Relays, Cradle-4500 
§ Allied Control, Plantsville, CT 06479, 203-621-6m ••••••••••••••• Be1416,1419 
§ Aromat Corp., New Providenca, NJ 07974, 2010464-3550 •••••••••• B'1432,1435 

Elchhoff Electronics, Warwick, RI 02886, 401-738-1440 ••••••••••• a.1470-1471 
§ Schrack North America Corp., Ronkonkoma, NY 1177!1-7209, 51&73NI099 

............................................................ a'1617-1622 
§ Alarm Controls Corporation, 0- Pal'k, NY 11729 .................. ;... 516-586-4220 
§ ~can Zettler, Aliso Viejo, CA 92656 .. .• .•..• ... .. . .. .. ..•. . .. .. .•.•. 714-831-5000 
§FEME Electronics, Inc., Plymouth MealIng, PA 19462 .................... 215-941-0366 
§ Une Elecmc Products, Hartford, CT 06141 ...•......... 203-659-3573;1-1100-331-1137 
§ Magnecraft Electric Co., Northbrook, IL 6006~5376 ..•.•.. .. .••. .. . ••. .. 312-584-8800 

Master Electronic Controls, Los Angeles, CA 90025 ..•.•..••.•...•..•..• 213-452-1336 

§ ... Product sold through distributors t-Product meets MIL specs EEM 1989 



§ Phoenix Contac~ Harrisburg, PA 17111 ................................. 717-944-1300 
§ Potter & Brumfield, A Siemens Co., Princeton, IN 47671-0001 ........... 812-386-1000 

Relays, Crystal Can, 1/2 Crystal Can-4500 
§t Airpax Co., Frederick Div., Frederick, MD 21701, 301-663-5141 ..•••.••• B'1413 

t Allied Control, Plantsville, CT 06479, 203-621-6771 •••••••.••••••• B'1415-1416 
Altech Corp., Somerville, NJ 08876, 201-359-4454 ••••••••.•.•.••.•.••• B'1421 

t Electronic Specialty Corp., Vancouver, WA 98665, 206-574-5000 •••••.• 8'1469 
§t Genlcom Corp., Waynesboro, VA 22980,703-949-1471 •.•••.••••. B'1488-1489 
§t HI-G Company, A Subsidiary of Nytronics Inc., Hartford, CT 06114,203-522-8600 

............................................. B'1523-1527,1529-1530,1532 
§t Potter & Brumfield, A Siemens Co., Princeton, IN 4767HlOO1, 812-386-1000 

....................................................... B'1597,1599,1606 
Aromat Corp., New Providence, NJ 07974 .............................. 201 -464-3550 

t Babcock, Inc., Orange, CA 92667 ....................................... 714-633-3700 
§t Communications Instruments, inc. Fairview, NC 28730 ......•.......... 704-628-1711 

tComputer Components, Inc., Pelham, NY 10803 ........................ 914-738-1611 
§tDeutseh Relays, Inc., East North~ NY 11731 ......................... 516-499-6000 

Master Electronic Controls, Los Angeles, CA 90025 ..................... 213-452-1336 
§Relay Specialties, Oakland, NJ 07436 ................................... 201-337-1000 

. t Sigma Instuments, Pacific Scientific, Weymouth, MA 02189 ..•.......... 617-340-0700 
§tSolid State Electronics Corp. Northridge, CA 91324 ..................... 818-993-8257 
§tStruthers-Dunn Milftary Relays, Sub. Of Nytronics, Inc. Pitman, NJ 08071-0901 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 609-589-7500 
§t Struthers-Dunn Industrial & Commarical Relays, Sub. 01 Nytronics, Inc. Darlington, SC 

29532 .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. ................... 803-393-5421 
tWal~ A. T. Co. WlIIWick, RI 02886 ....................................... 401-739-0740 

Relays, Current Sensing-4500 
Airpax Co., Frederick Div., Frederick, MD 21701, 301-663-5141 .• , •.•.• , B'1413 
Allied Control, Plantsville, CT 06479,203-621-6771 •..• ,., •... , •.. ,.,.. B'1417 

§ Allech Corp" Somerville, NJ 08876, 201-359-4454 .•.••.•.•..•.• , . • • . .. B'1421 
§ American Relays, Inc., Santa Fe Springs, CA 90670,213-944-0447 •..••. B'1422 
§ American Zettler, Aliso Viejo, CA 92656, 714-831-5000 •••.••.•.• " B'1428-1431 
§ Aromat Corp., New Providence, NJ 07974, 201-464·3550 •.••.•.•.. B'1432-1434 
§ C,P. Clare Corp., Chicago, IL 60645, 312·262-7700 .• ,.................. B'1442 

Coto Corporation, Providence, RI 02907, 401-943·2686 .•.••.•••.....•. B'1451 
Douglas Randall, PawcatUCk, CT 06379, 203-599-2075 •...•. . . . • • • . . • •• B'1465 

§t Genicom Corp., Waynesboro, VA 22980, 703·949-1471 ................. B'1488 
§t Heinemann Electric Co., Lawrenceville, NJ 08648-0800, 609-882-4800 •.. B'1370 

Hi-G Company, A Subsidiary of Nytronics Inc., Hartford, CT 06114,203-522-8600 
............................................................ B'1529-1532 

Leach Relay Division, Leach Corporation, Loa Angeles, CA 90003, 213-232-8221 
................................................................. B'1560 

t Logltek, Inc., Ronkonkoma, NY 11779, 516-467-4200 ..•••.•.•••.. B'1566-1568 
LSI Jenninge, San Jose, CA 95122-2696,408-292-4025 .••••..•.•• B'1570-1571 

§Mldlex Relays, Inc., EI Paso, TX 79906, 915·772-1061;1-800-MIDTEX1 ... B'1582 
§ Potter & Brumfield, A Siemens Co., Princeton, IN 47671-0001, 812-386-1000 

................................................................. B'1597 
Schrack North America Corp., Ronkonkoma, NY 11779-7209, 516·737-0099 

............................................................ B·1617-1622 
Struthers-Dunn Industrial & Commerieal Relays, SUb. of Nytronies, Inc., 

Darfington, SC 29532, 803-393-5421 .••••.••••••.•••••.••••••• B'1634-1639 
§Action Instruments, San Diego, CA 92123...................... 619-279-5726 
t American Aerospace Controls, Farmingdale, NY 11735 ........ 516-694-5100 

§t Amper~e Co. Inc. Union City, NJ 07087 ................................ 201-864-9503 
§ARGA Controls, Pasadena. CA 91105.......................... 213-682-3314 
t Argenl Electronics, Troy, OH 45373 ..................................... 513-335-0031 
t Babcoc~ Inc., Orange, CA 92667 ............................. 714-633-3700 
§ Basler Elec, Highland, IL 62249 ........................................ 618-654-2341 

Cardinal Control Co. Kensington, CT 06037 ............................ 203-828·6379 
Computer Components, Inc., Pelham, NY 10803 ........................ 914-738-1611 

§ Comell-Dubilier Elctms./Sangarno Comps., New Bedford, MA. 02744, MA 02741 
. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 508-996-8561 

Crompton Instruments, Inc, Glendale Heights, IL 60139 ................. 312-351-9888 
Crompton Instrs., Hawker Siddley, Elk Grove Vii/age, IL 60007 .......... 312-593-1107 

§Diversified Electronics, Inc. Evansville, IN 47706-1140 .................. 812-426-2806 
§ Durakoo~ Inc. American Electronic Components, Elkh~ IN 46514 ..... 219-264-1116 
§ Eagle Signal Controls:A Mark IV Indo, Co. Austin, TX 78753 ............ 512-837-8300 

§t Eaton Corp.lCutler-Harnmer Prods, Aerospace & Commercial Controls Div, Milwaukee, 
WI53216 ............................................................ 414-449-7487 

Elec-Trol, Inc, Saugus, CA 91350 .......... .. . .. .. .. . .. .. .. . .. . .. .. . .... 805-252-8330 
Filth DimenSion, Inc., Trenton, NJ 08638 ................................ 609-393-8350 

§ Furnas Elec., Batavia. IL 60510 ........................................ 312-879-6000 
§ Gunther, W, GmbH, D 8500 Numberg 82, WEST GERMANY ......... (0)911/65521 or 

65520 
Hasco Components, Inc., Bellrose Village, NY 11001 .................... 516-328-9292 
INRESCO, Inc., Pt Pleasan~ NJ 08742 .................................. 201-892-5881 

§ Instrumentation & Control Sys., IGaInc., Addison, IL 60101 .............. 312-543-6200 
Jaico Products, Jaidinger MIg. Co., Inc, Chicago, Il 60622 .............. 312-421-1090 

t Jellren Products Inc., E Hanover, NJ 07936 ............•............... 201-887-0571 
§ Larsen Instrumen~ Orangeburg, NY 10962 .. . . .. . .. .. .. . .. .. . .. . . .. . .... 914-359-3800 

§t Leach Control Products Div, Leach CorporatiOn, Buena Pk.,CA 90620.. 714-739-0770 
Liberty Controls, Shorewood, IL 60435 .................................. 815-725-2241 

§tLine Electric Products, Hartford, CT 06141 ............. 203-659-3573;1-800-331-1137 
§ Magnecraft Electric Co., Northbrook, IL .60062·5376 . .. .. . . . . . ... .. ... . .. 312-564-8800 

Master Electronic Controls, Los Angeles, CA 90025 ................ . . . .. 213-452-1336 
§ Ohmfte Manufacturing Co, Skokie, IL 60076 .........•....••.....•...... 312-675-2600 

Relay Service Co. Chicago, IL 60651 ................................... 312-252-2700 
§Relay SpeciaRies, Oakland, NJ 07436 ................................... 201-337-1000 
§Sigma Instuments, Pacific Scientific, Weymouth, MA 02189 ............. 617-340-0700 
§ Square D Co. Palatine, IL 60067 . .. . . . . ... . . . .. .. ... .. . . .. .. . . . . ... . . . .. 312-397-2600 

. §tSTI, Control Components Div, San Diego, CA 92126-4507 ............... 619-566-7680; 
800-826-5053 

Struthers-Dunn Milftary Relays, Sub. Of Nytronics, Inc., P~man, NJ 08071-0901 
. . . . . . • . . • . . . . . . . . . . . . .. .......•...............•...............•...... 600-589-7500 

Tempo Instrumen~ Inc, Commack, NY 11725 ......................... .. 
§ Theta-J Corporation, Wakefield, MA 01880 ............................. . 
§Time Mark Corp. Tulsa, OK 74116 ..................................... . 
Un~ed Technologies Control Systems, Logansport, IN 47401 .......... . 

§ Wabash Magnetics, Wabash. IN 46992 ................... . 
t Wilmar Electronics, Inc., Torrance, CA 90505 ........................... . 

Relays, Differential-4500 

516-864-3700 
617-246-4000 
918-438-1220 
219-747-6142 
219-563-2191 
213-326-6668 

§ C.P. Clare Corp., Chicago, IL 60645, 312·262·7700 ••••.•••..•.•..•.•.•• B'1442 
§t Leach Relay Division, Leach Corporation, Los Angeles, CA 90003, 213·232-8221 

................................................................. B'1559 
§Action Instruments, San Diego, CA 92123 ............................... 619-279-5726 

§t Amperite Co. Inc. Union City, NJ 07087 .. ..................... 201-864-9503 
§t Antex Electronics Corp., Gardena. CA 90248 ............................ 213-532-3092 

§ ARGA Controls, Pasadena. CA 91105................................... 213-682-3314 
t Argent Electronics, Troy, OH 45373 ....................... ............. 513-335-0031 
§ Basler Elec., Highland, IL 62249 .......................... ............. 618-654-2341 

Cardinal Control Co. Kensington, CT 06037 .............. ............. 203-828-6379 
t Computer Components, Inc .. Pelham, NY 10803 ......... .............. 914-738-1611 

Dcuglas Randall, Pawcatuck, CT 06379 ................................ 203-599-2075 
Fifth Dimension, Inc. Trenton, NJ 08638 ................................ 609-393-8350 
Hasco Components, Inc, Bellrose Village, NY 1 1001 .................... 516-328-9292 

§ Larson instrumen~ Orangeburg. NY 10962 . . . . . . . . . . . .. . . . . . . . . . .. . . . . .. 914-359-3800 
Master Electronic Controls, Los Angeles, CA 90025 ..................... 213-452-1336 

§Potter & Brumfield, A Siemens Co. Princeton, IN 47671-0001 ........... 812-386-1000 
§Struthers-Dunn Milftary Relays, SUb. Of Ny\ronics, Inc. Pftman, NJ 08071-090'1 

... , . . . .. . . .. . . . . . . . . . . . . .. . .. .. .. . .. . . . . . . . . .. .. . . . . . . . . .. . . . . . . . . . . .. 609-589-7500 
§ Struthers-Dunn Industrial & Commencal Relays, Sub. of Nytronics, Inc., Darlington, SC 

29532 .. . . . . . . . . . . . . . . .. . .. .. .. . . . .. . . . . . .. . . . . . . . . . . . . . .. . . . . .. . . . . .. 803-393-5421 
United Technologies Control Systems, Logansport, IN 47401 ........... 219-747-6142 

tWilmar Electronics, Inc., Torrance, CA 90505 ............................ 213-326-6666 

Relays, Frequency Selective-4500 
§ Mech Corp., Somerville, NJ 08876 ..................................... 201-359-4454 

§t Antex Electronics Corp., Gardena, CA 90248 . . . . . . . . . . . .. . . . . . . . . . . . . . .. 213-532-3092 
t Argent Electronics, Troy, OH 45373 ..................................... 513-335-0031 

Cardinal Control Co., KenSington, CT 06037 ............................ 203-828-6379 
Crompton Instruments, Inc. Glendale Heights, IL 60139 ................. 312-351-9888 

§Diversified Electronics, Inc, Evansville, IN 47706-1140 .................. 812-426-2806 
. Dcuglas Randall, Pawcatuck, CT 06379 ................................ 203-599-2075 
t Electronic Specialty Corp., Vancouver, WA 98665 ....................... 206-574-5000 

Hasea Components, Inc., Bellrose Village. NY 11001 .................... 516-328-9292 
§t Leach Control Products Div. Leach Corporation, Buena Pk., CA 90620 .. 714-739-0770 
§tLine Electric Products, Hartford, CT 06141 ............. 203-659-3573;1-800-331-1137 

Master Electronic Controls, Los Angeles, CA 90025 ...•................. 213-452-1336 
Matrix Systems Corp., Calabasas, CA 91302 ............................ 818-992-6776 

§McCurdy Radio Industries Limited, Toronto, Ont, CAN M4A 2L4 ........ 416-751-6262 
tSolid State Electronics Corp. Northridge, CA 91324 ..................... 818-993-8257 
tTempo Instrumen~ Inc. Commack, NY 11725 ........................... 518-864-3700 
§ Telragenics, Butte, MT 59701 .......................................... 406-782-9161 
t Wilmar Electronics, Inc., Torrance, CA 90505 ............................ 213-326-6668 

Relays, General Purpose-4500 
Airpax Co., Frederick 01'1., Frederick, MD 21701, 301·663-5141 •.•.••.•• B'1413 

§ Allied Control, Plantsville, CT 06479,203-621-6771 ••••••••••••••. B'1417,1419 
Attech Corp., Somerville, NJ 08876, 201·359-4454 ••.••••••••••••.••••. Bo1421 

§ American Zettler, Aliso Viejo, CA 92656,714-831·5000............ B'1428-1431 
§ Aromat Corp., New Providence, NJ 07974, 201-464-3550 ••••• 8 0 1432,1435,1438 
§ Augat Alcoswilch, Auget Inc., N. Andover, MA 01845,508-685-4371 

............................................... ,............ B'1686-1687 
C.P. Clare Corp., Chicago. IL 60645, 312-262-7700 ••• " ••.••••••• "....... B'I442 
Colo Corporation, Providence, RI 02907, 401-943-2686 ••••••••••••.•.• B'1451 
Crydom Company, Cerritos, CA 90701, 213-865-3536 .•••••••••••••••.• B01458 

§ Deltrol Controls, Milwaukee, WI 53215, 414-671-6800 ••••••••••••• 801462·1463 
Eichhofi Electronics, Warwick, RI 028611, 401-738-1440 

............................................... Ao 1652,1654, B·1470-1471 
Fifth Dimension, Inc., Trenton, NJ 08638, 609-393-8350 ••••••.•••• B'1474-1475 

§ Fujitsu of America, Santa Clara, CA 95054,408-562·1000 
........................................ B·1478-1479,1481-1482,1484-1487 

§t Genicom Corp., Waynesboro, VA 22980, 703-949-1471 ••••.•.••••••.•• B.1491 
§ Globtek, Inc., N. Bergen, NJ 07047, 201-861-0246 ••••••.••••••.•.••.•• B.1493 

Gordos, A Flint Industries Company, Rogers, AR. 72757, AR 72757, 501-636-5000 
................................................................ 8'1495 

§ Grayhillinc., La Grange, IL 60525,708-354·1040 •••••••••••••••••••••• B-1510 
Hamlin, Lake Mills, WI 53551, 414-648·2361 ••••••••••••••••••••••••• ". 8'1513 

§t Hi-G Company, A Subsidiary of Nytronics Inc., Hartford, CT 06114, 203-522-8600 
............................................................ 801522,1531 

§ IDEC Corponation, Sunnyvale, CA 94089-2211, 408·747-8550 ••••••••••• B'154O 
International Rectifier COI1'o, Semiconductor Div., EI Segundo, CA 90245, 

213-772-2000 .................................................... B'1543 
§ ITT Components, ITT Corporation, Irvine, CA 92718, 714-727-3001 

.................. ; .......................... , .... B·1544·1545,1548-1551 
§t Leach Relay Division, Leach Corporation, Los Angeles, CA 90003, 213-232-8221 

.. . • • • . • • .. . • . .. • • .. .. • • • .. .. .. • • .. • • .. • • • .. • .. .. .. • • • • • .... B'1559-1580 
§t Une Electric Products, Hartford, CT 06141, 203-659-3573;1-800-331-1137 

................................................................. B-1565 
Mallory Timers, Emhart EIec.lElctrn. Grp., Indianapolis, IN 46201, 317-636-5353 

................................................................. B·1575 
§ Midlex Relays, Inc., EI Paso, TX 79906, 915-772-1001;1-800-MIDTEX1 

........................................................... , B·1580·1581 
§ NEC Electronics,lnc., Mountain View, CA 94038, 415-960-6000 •••• B'1586,1588 

Omega Engineering, Stamford, CT 06907, 800-826-6342 ••••••..•.•.••. a·1823 
§ Omron ElectroniCS, Inc., Consumer & Commerical Div., Schaumburg. IL 60173, 

312-843-7900 .......................................... B'1593-1594,1596 
§t Potter & Brumfield, A Siemens Co., Princeton, IN 47671-0001, 812·386-1000 

............................................................ B0 1597,1602 

EEM 1989 §-Product sold through distributors t-Product meets Mil specs 



Relays, General Purpose-4500 (Cont'd) 
§ Schrack North AmerIca Corp., Ronkonkoma, NY 11779-7209, 516-737.0099 

• • •• • • • • • • • • • • •• • • • • • • • • • • • • • •• • • • • •• • • • • • • • • • • • • • • • • • • • • • •• 801617-1622 
§ Struthera-Dunn Military Relays, Sub. Of Nytronics, Inc., Pitman, NJ 0807HI901, 

609-589-7500 •••••••••••••••••••••••••••••• ,................ a-1632-1633 
§ Struthera-Dunn Industrial & Commerical Relays, Sub. of Nytronlcs, Inc.. 

Darlington, SC 29532, 803-393-5421 •••••••••••••••••••••••••• a-1634-1639 
§t Teledyne Relays, Teledyne, Inc., Hawthorne, CA 90250, 213-777.0077 

••••••••••••••••••••• '....................................... a-1640-1650 
§Actlon Instruments, San Diego, CA 92123 ............................... 619-279-5726 
§ AUen-Bradley Co., Industrial Control Div, Milwaukee, WI 53201 •.•.....•• 414-362-2000 

, § Amerace Corporation, Hackettstown, NJ 07640 ........•..•.....•......• 201-852-1122 
§ American Control Products, Div. 01 Precision Timer Co., Inc., Westbrook, CT 06498 

...•...........•... :. . . . . . . . • . . . . . . .• . • . . • . . . . . . . . . . . . • . . • . . . . . • . . . . . . . 203-399-6253 
Antex Electronics Corp, Gardena, CA 90248 . . . . . . . . . . . • . . . . . . . . • . . . . . . . 213-532-3092 

§t Associated Electronics & MIg. Corp., Upper Monlclair, NJ 07043 ....•... 201-783-7800 
§ Automatic S*itch Co., Florham Park, NJ 07932 ....................... 1-201-966-2000 

BabCock, Inc., Orange, CA 92667 ..•...•.....•......•.••..•...•.•...•..• 714-633-3700 
§Bosch, Robert, Corp., Broadview, IL 60153 .............................. 312-865-5200 
§ Brentak Intemationa\ Inc., Reading, PA 19601 •..•...•.....•.•. ,........ 215-375-7200 

Cardinal Control Co., Kefll!ington, CT 06037 .••.....•....•.. ,........... 203-82&-6379 
§t Communications Instruments, Inc., Fairview, NC 28730 •..•............. 704-628-1711 
§ Comel~DubiRer Elctms./Sangarno Camps., New Bedford, MA. 02744, MA 02741 

.. . .. .. . .. .. .. .. .. . .. . .. . .. .. .. .. .. .. ... .. .. . .. . .. .. . . .. .. . . . . .. .. . .... 50&-996-8561 
§ComeI~Dubilier EIcIms., Wayne, NJ 07470 .............................. 201-694-8600 

Douglas RandaI\ Pawcatuck, CT 06379 ........ ,....................... 203-599-2075 
§ Durakoo\ Inc., American Electronic Components, Elkhart, IN 46514 ..... 219-264-1116 
§ Eagle Signal Controls:A Mark Winds. Co., Austin, TX 78753 ...•........ 512-837-8300 

§t Eaton Corp./Cutler-Harnmer Prods, Aerospace & Commercial Controls Div, Milwaukee, 
WI53216 ............................................................ 414-449-7487 

§ Electric SwHches, Inc., Los Angeles, CA 90039 •.........•.... ,.......... 213-660-1310 
EIee-Tro\ Inc., Saugus, CA 91350 ................... :...... .. .. . .. .. .... 805-252-8330 

§Electrornatic Controls Corp, Hoffman Estates, IL 60195-2010 ........... 312-882-5757 
t Electronic SpeclaHy Corp., Vancouver, WA 98665 ....... ,............... 206-574-5000 

Elmwood Sensors, Pawtucket, RI 02861 ..... ' .......................... 401-727-1300 
§ Emi Components, Richmond, VA 23236 .. , ............ " ..........•. ,.. 804-794-6367 
§ FEME Electronics, Inc, Plymouth Meeting, PA 19462 ..•..•.•... ,......... 215-941-0366 
§ Furnas EIee., Batavia, IL 60510 ......................................... 312-879-6000 
§GG-Thorsen, Rockford, IL 61105-1209 .................................. 815-96&-9661 

GTE SUPPlY, GTE Communications Systems, San Lake City, UT 84116 
.. . .. . .. .. .. .. . .. .. . .. .. .. .. .. .. . .. . .. .. .. . .. . .. .. .. . .. . .. .... .. .. .. ... 800-433-4837 

GTE Switching & Telephone Products, Nor1hlake, IL 60184 ............. 312-681-7100 
§Guardian Elee. MIg. Co., Chicago, 1[60607 ............................. 815-337-0050 
§ Gunther, W, GmbH, D 8600 Numberg 82, WEST GERMANY •.....•.. (0)911/65521 or 

65520 
Hasco Components, Inc., BeUrose Village, NY 11001 .......•.•.......•.. 51&-32&-9292 
Hold-Heel Producls Corp, Chicago, II. 60640 ............ 312-728-4454;312-72&-4455 

§ Inmark Corp, Norwalk, CT 06854 ....•.•..•.....•.....•...•.....•..•.•.. 203-866-8474 
§ Interconnect Devices, Inc., Kansas City, KS 66106 .•.................... 913-342-5544 

International Mircoeleclronics, Arlington, TJ( 76003 .....•........•......• 817-561-2244 
§ISKRA Electronics, Inc., Plainview, NY 11803 ........................... 516-349-0222 

Jaico Products, Jaidinger Mig. Co., Inc., Chicago, IL 60622 ............•. 312-421-1090 
§Magnecralt Electric Co., NorthbroOk, IL 60062-5376 ..................... 312-564-8800 

Master Electronic Controls, Los Angeles, CA 90025 •.. . . . . •• . • . . . . . . . . . . 213-452-1336 
Mouser Electronics, Mansfield, TX 76063 ............................... aoo-346-6873 

§OhmHe ManuiacturingCo, Skokie, IL 60076 ............................ 312-875-2600 
§ Omron EIcIms., Inc., Control Comps. Div, Schaumburg, IL 60173 ........ 312-843-7900 
§Original Electric MIg. Co, Inc., Middlesex,NJ 08846 ..................... 201-271-5nO 
§Philips ECG, American PhiHps Co., Waltham, MA 02254 ................. 617-890-6107 

Relay Service Co, Chicago, IL 60651 . ................................... 312-252-2700 
tRelay Specialties, Oakland, NJ 07436 ................................... 201-337-1000 
§ Shokai Far East, Lid., Hartsdale, NY 10530 ............................. 914-681-0700 
t Solid State Electronics Corp., Nor1hridge, CA 91324 ..• . . . . . . . . . . . . . . • . .. 81 &-993-8257 

SpecIron Glass & Electronics, Inc, Hauppauge, NY 11788 .•.........•.. 516-562-5600 
§ Spernco Switches, St Clair Shores, MI 48060 ........................... 800-482-2828 
§ Square D Co., Palatine, Il60067 . ... ....•.. ... ... .. ..•.. .. . . . .•.• .. .. ... 312-397-2600 
§Stancor Products, HamiRon Standard Controls, Logansport, IN 46947 ... 219-722-2244 

Stelron International, Inc., Buffalo, NY 14203 ......•........•. :.......... 716-654-3443 
t ST!, Control Components Div, San Diego, CA 92126-4507 ....•.. : ..••... 619-568-7680; 

aoo-826-5053 
Switches UnlimHed, Inc., Woodside, NY 113n ........... 71&-47&-5OOO;8OD-221-Q487 

§ Syracuse EIctms. Div. of Pass & Seymour, Syracuse, NY 13221 .. . . . . .. 315-48&-4911 
§ Syracuse Electronics, Pass & Seymour, Inc., Syracuse, NY 13221 ....•.. 315-468-6211 

TaneAlarm Products, Floral Park, NY 11001 ............................ 51&-32&-3351 
§ T-Ber Incorporated, a Data SwHch Co, Shehon, CT 06484 . . . . . . . . • . . . . .. 203-926-1801 
§ Theta-J Corporation, Wakefield, MA 01880 ........ .. .. .. .. .. .. .. . .. .. ... 617-246-4000 
§Time Mark Corp., Tulsa, OK 74116 ...................................... 91&-438-1220 

UnHed Technologies Control Systems, Logansport, IN 47401 ..•........ 219-747-6142 
Vanguard Relay Corp., Warwick, RI 02886 ........................ ,..... 401-732-0700 

Relays, High Voltage (500 Volts & Over)-4500 
§ Allech Corp., Somerville, NJ 06876, 201-359-4454 ••••••••••••••••••••• 801421 
§ American Relays, Inc., Santa Fe Springe, CA 90670, 213-944.Q447 •••••• B-1422 

Aromat Corp., New Providence, NJ 07974, 201-464-3550 • • • • • • • • • • • • • •• a-1434 
§ C.P. Clare Corp., Chicago, IL 60645, 312-262-7700 • • • • •• • • • • • • • • • • •• • •• a-1442 
t Computer Componenta, Inc., Pelham, NY 10803, 914-738-1611 ••••••••• 801449 

Colo Corporation, Providance, RI 02907, 401-943-2686 •••••• B-1451-1453,1455 
§ Crydom Company, Cenitos, CA 90701, 213-865-3536 .. • • • • • • .. • .. a.1456,1458 

Douglas Rendall, Pawcatuck, CT 06379, 203-599-2075 ••••••• 801464-1465,1468 
F1fIh Dimension, Inc.; Trenton, NJ 08638, 609-393-8350 ••••.••••••••••• 801475 
Globtek, Inc., N. Bergen, NJ 07047, 201-861-0246 ••••••••••••••••••••• Co1369 

§ Gordos, A FHnt Industries Company, Rogers, AR. 72757, AR 72757, 501-836-5000 
....................................................... 801495,1488,1504 

§ International Rectifier Corp., Semiconductor DIY., EI SegundO, CA 90245, 
213-772-2000 •••••••••••••••••••••••••••••••••••••••••••••••••••• 801543 

t Kilovac Corp., Santa aarbara, CA 93140-4422, 805-684-4560 •••••• a-1552~1557 
t LSI Jenninge, San !Jose, CA 95122-2696, 406-292-4025 ••••••••••• a-1571-1572 

NEC Electronics, Inc., Mountain View, CA 94039, 415-960-6000 • • • • • • • •• a-1587 
§ Omron ElectroniCS, Inc., Consumer & Commerical DIY., Schaumburg, IL 60173, 

312-843-7900 .................................................... a-1596 
§ Potter & Brumfield, A Siemens Co., PrInceton, IN 47671-0001, 812-388-1000 

•••••••••••••••••••••••••••••••••••••• : •••••••••••••••••••••••••• 801597 
§t Ross Engineering Corp., Cempbell, CA 95008,408-377-4621 ••••••••••• ·a-1615 

§Silicon Power Cube Corp., Long Beach, CA 90805,213-634-9390 .•• a 0 1624-1626 
Airpax Co., Frederick Div, Frederick, MD 21701 .....•.•..•......•.....•. 301-683-5141 
Allied Control, Plantsville, CT 08479 ..•..•..•..•....... '.' ....... , . • • . . .. 203-621-6771 
Durakoo~ Inc., American Electronic Components, Elkhart, IN 46514 ...•. 219-264-1116 

§t Eaton Corp.lCutier-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 
WI53216 ............................................................ 414-449-7487 

EIee-Tro~ Inc, Saugus, CA 91350 .....•............•..••.....•..•...•.•. 805-252-8330 
ElectroswHch, Unn 01 Electro Switch Corp., Weymouth, MA 02188....... 617-335-5200 

§ FEME Electronics, Inc., Plymouth Meeting, PA 19462 • . . • . . . . . . . . • . . . . . • . 215-941-0366 
Gordon Products, Brookfield, CT 06804 .•....•.•.•.•...•.•... , ..•... , .•. 203-n5-4501 

§Gunther, W, GmbH, D 8600 Numberg 82, WEST GERMANY ......... (0)911/65521 or 
65520 

Hasco Components, Inc., Bellrose Village, NY 11001 ......•..•...•..•..• 516-32&-9292 
H~G Company, A Subsidiary 01 Nytronics Inc, Hartford, CT 06114 .....• 203-522-8600 

§t Interconnect Devices, Inc, Kansas City, KS 66106 ,..................... 913-342-5544 
§ Magnecralt Electric Co., Northbrook, R. 60062-5376 ........•..•.•...•. " 312-564-8800 

Master Electronic Controls, Los Angeles, ,CA 90025 .•...•.....•..•...... 213-452-1336 
§ Relay Specialties, Oakland, NJ 07436................................... 201-337-1000 
§Square D Co., Palatine, IL 60067 ........................................ 312-397-2600 

Slandex Electronics, Standex Internetional Cincinnati, OH 45209 •..••.• 513-871-3777 
§ Struthers-Dunn Mill1ary Relays, Sub. or Nytronics, Inc., Pitman, NJ 08071-0901 

................................................................... : • .. 609-589-7500 
§ Struthers-Dunn Industrial & Commerical Relays, Sub. 01 Nytronics, tnc., Darlington, SC 

29532 '" .. . .. . . .. .. . .. .. . .. . .. .. .. . . .. .. . .. .. .. .. .. . .. . .. .. • .. .. ..... 803-393-5421 
§ Wabash Magnetics, Wabash, IN 46992 ................................. 219-583-2191 

Relays, Hybrid-4500 
§ Aromat Corp., New PrOVidence, NJ 07974, 201-464-3550 • • • • • • • • • • • • • •• 801439 
§ C.P. Clare Corp., Chicago, IL 60645, 312-262-noo • • • • • • • • • • • • • • • • • • • • • a-1442 

§tGenicom Corp., Waynesboro, VA 22980,703-949-1471 ................ a-1488 
§Gordos, A Flint Induatries Company, Rogers, AR. 72757, AR 72757, 501-636-5000 

••••••••.•.•••••••••••••••••••••••••••••••••.••••• a-1499,1501-1502,1504 
§t Hi-G Company, A Subsidiary of Nytronics Inc., Hartford, CT 06114,203-522-8600 

............................................................ a-1534-1535 
§t Leach Relay Division, Leach Corporation, Los Angeles, CA 90003, 213-232-8221 

••••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••• a-1559 
Matrix Systems Corp., Celabasas, CA 91302, 818-992-6776" • • • • • • • • • • •• a-1579 

§ Potter & arumfield, A Siemens Co., PrInceton, IN 47671-0001, 812-388-1000 
............................................................. a-1597,1603 

§Sillcon Power Cube Corp., Long Beach, CA 90805, 213-634-9390 '" 801624-1627 
§ T-Bar Incorporated, a Data Switcil Co., ShsIton, CT 06484,203-926-1801 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 801850 
§t Teledyne Relays, Teledyne, Inc..' HawthOrne, CA 90250, 213·777.0077 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • •• 801640-1650 
Antex Electronics Corp., Gardena, CA 90248 . .. ... .•. .. ..•..•.. .. .. .. ... 213-532-3092 

t Argent Electronics, Troy, OH 45373 •..... , . .... . .. ... . .•. . ..•.. .. ..•.. .. 513-335-0031 
t Babcock, Inc, Orange, CA 92667 .....•...............•..•......•..•.... 714-633-3700 

Cardinal Control Co, Kensinglon, CT 06037 ...........•..•........•..•• 203-82&-6379 
Control Engrg., Inc., Wast Springfield, MA 01089 ........................ 413-781-1330 
Douglas Randal\ Pawcatuck, CT 06379 ................................ 203-599-2075 

§ Eagle Signal Controls:A Mark IV Inds. Co, Austin, TX 78753 .......•..•. 512-837-8300 
§t Eaton Corp./CutIer-Harnmer Prods, Aerospace & Commercial Controls Div, Milwaukee, 

WI 53216 ............................................................ 414-449-7487 
Elee-Tro~ Inc., Saugus, CA 91350 . . . .. .. .. . .. .. .. . .. .. .. .. .. .. .. • .. . .. .. 805-252-6330 
Electronic Specialty Corp., Vancouver, WA 96665 ....................... 206-574-5000 

§ Emi Components, Richmond, VA 23236 ................................ 804-794-6367 
§Gunthar, W, GmbH, D 8600 Numberg 82, WEST GERMANY •......•. (0)911/65521 or, 

65520 
§ IDEC Corporation, Sunnyvale,CA 94089-2211 .......................... 40&-747-0550 

§tLeach Control Producls Div, Leach Corporation, Buena Pk., CA 90620 .. 714-739-0770 
§ Magnecralt Electric Co., Northbrook, IL 60062-5376..................... 312-584-8800 

Master Electronic Controls, Los AngEIIes, CA 90025 ...................... 213-452-1336 
§Midlex Relays, Inc, EI Paso, TX 79906 ........... c ..... 915-772-1061;1-800-MIDTEXl 
§ Phoenix Contac1, HarrisbUIg, PA 17111 ................................. 717-944-1300 

Relay Service Co., Chicago, IL 60651 ................................... 312-252-2700 
§Square D Co, Palatine, IL 60067 ............................... , ........ 312-397-2500 
§Struthers-Dunn Mill1ary Relays, Sub. or Nytronics, Inc., Pitman, NJ 08071-0901 

.. .. .. .. .. .. . . . .. . . .. .. .. .. . .. . . . .. .. . .. . .. . .. .. . .. .. . .. . .. .. . .. .. . . ... 609-589-7500 
§ Struthers-Dunn Industrial & Commerical Relays, Sub. 01 Nytronics, inc, Darlington, SC 

29532 . . . . .. .. . . .. .. . .. .. .. .. . .. .. .. . .. . .. .. .. .. . .. .. .. .... .. . .. .. .. .. 803-393-5421 
tTeledyne Microelectronics, Los Angeles, CA 90066 ...... 213-822-8229;213-870-9831 

§tTeledyne Solid State, A Div. of Teledyne Relays, Hawthorne, CA 90250 
....................................................................... 213-n7-oon 

§ Thata..J Corporation, Wakefield, MA 01880 '" .. ............ .... ..... .... 617-246-4000 
United Technologies Control Systems, Logansport, IN 47401 ...••...•.. 219-747-6142 
Vanguard Relay Corp., Warwick, AI 02886 .............................. 401-732-0700 

Relays, Impulse - See Relays, Stepping (Vol. B) 

Relays, I/O Modules - See Modules, I/O Relays (Vol. A) 

Relays, latching-4500 
§ Allied Control, Plantsville, CT 06479, 203-621-6n1 •••••••••••••••••••• a-1419 
§ Amertcan Relays, Inc., Santa Fe SlIrings, CA 90670, 213-944.Q447 •••••• a-1422 
§ American Zettler, AUso Viejo, CA 92656,714-831-5000............ 801428-1431 
§ Aromat Corp., New ProvIdence, NJ 07974, 201-464-3550 

................................................... 801432,1434,1437,1439 
§ c.P. Clare Corp., Chicago, IL 60845, 312-262-noo • • • • • • • • • • • • • • • • • • • •• a-1442 

§t Communications Instruments, Inc., fairview, NC 28730, 704-628-1711 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 801444-1445 

§-Productsoldthrough distributors t-Product meets MIL specs EEM 1989 



Coto Corporation, Providence, RI 02907, 401-943-2686 •••••••••••••••• e·1451 
§ Deltrol Controls, Milwaukee, WI 53215, 414-671-6800 •.••••••.•.••••••• e.1462 

Eichhoff Electronics, Warwick, RI 02886, 401-738-1440 ••••••••••• 8.1470-1471 
t Electronic Specialty Corp., Vancouver, WA 98665,206-574-5000 ••••.•• e.1469 

Fifth Dimension, Inc., Trenton, NJ 08638, 609-393-8350 ••••.••••••.•••• e·1474 
§t Genicom Corp., Waynesboro, VA 22980, 703-949-1471 ••.•.••••.• e.1488-1489 

§ m Components, m Corporation, Irvine, CA 92718,714-727-3001 •• e.1546-1550 
§t Leach Relay Division, Leach Corporation, Los Angeles, CA 90003, 213-232-8221 

............................................................ e·1559-1563 
§t Une Electric Products, Hartford, CT 06141, 203-659-3573;1-800-331-1137 

................................................................. e·1565 
t LSI Jennings, San Jose, CA 95122-2696, 408-292-4025 •••••••.••. e·1572-1573 
§ Midtex Relays, Inc., EI Paso, TX 79906, 915-772-1061;1-800-MIDTEX1 

............................................................ e·1581-1582 
NEC ElectroniCS, Inc., Mountain View, CA 94039, 415-960-6000 

....................................................... e.1586-1587,1591 
§ Omron Electronics, Inc., Consumer & Commerical Dlv., Schaumburg, IL 60173, 

312-843-7900 ............................................... 8.1592-1596 
§t Potter & 8rumfield, A Siemens Co., Princeton, 1104 47671-0001, 812-386-1000 

....................................................... 8.1597,1603,1606 
§ Schrack North America Corp., Ronkonkoma, NY 11779-7209, 516-737-0099 

............................................................ 8·1617-1622 
§ Struthers-Dunn Industrial & Commerical Relays, Sub. of Nytronics, Inc., 

Darlington, SC 29532, 803-393-5421 ••.•••.••.•••••.••.•• 8.1635-1636,1638 
§ T-8ar Incorporated, a Data Switch Co., Shelton, CT 06484,203-926-1801 

................................................................. 8·1850 
§t Teledyne Relays, Teledyne, Inc., Hawthorne, CA 90250, 213-777-0077 

............................................................ 8·1640-1650 
§ Wabash Magnetics, Wabash, IN 46992, 219-563-2191 •.•••.••••.•.••••• 8.1653 
§Action Instruments, San Diego, CA 92123 .............................. 619-2'19-5726 

AD. Data, Inc.:Photographic Sciences Corp.(PSC), Webster, NY 14580 .. 716-265-1600 
Advanced Components Inds., Inc. Spitznagel GmbH, EI Segundo, CA 90245 

....... __ ........................ _.................... 213-322-4249 
Airpax Co. Frederick Div. Frederick, MD 21701 ...... _ .............. _ ... 301-663-5141 

t Alarm Controls Corporalion, Deer Park, NY 11729 ......•. __ . _ .... _. _ .. _ 516-586-4220 
§ Allen-Bradley Co, Industrial Control Div. Milwaukee, WI 53201 _......... 414-382-2000 
§AmeraceCorporation, Hackettstown, NJ 07840 ......................... 201-852-1122 

Amerace Corp. Elastimold Div., Hackettstown, NJ 07840 .............•.. 201-852-1122 
t Babcock, Inc. Orange, CA 92667 ........................ _.............. 714-633-3700 

Cardinal Control Co. KenSington, CT 06037 _ .. __ . . . . . . . . . . . . . . . . . . . . . .. 203-828-6379 
t Compuler Components, Inc. Pelham, NY 10603 ........................ 914-738-1611 

Control Engrg., Inc. West Springfield, MA 01089 ........................ 413-781-1330 
§ Cornel~Oubilier Elctrns./Sangarno Comps., New Bedford, MA 02744, MA 02741 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . .. 508-996-8561 
§Cornell-Oubilier Elctrns., Wayne, NJ 07470 .............................. 201-684-8600 

§t Deutsch Relays, Inc, East Northport, NY 11731 .................•....... 516-499-6000 
Douglas Randall, Pawcatuck, CT 06379 .. "............................ 203-599-2075 

t Dow-Key Microwave Corporation, Ventura, CA 93003 .. . . . .. .. . .. . .. . ... 805-65(}'0280 
§ Eagle Signal Controls:A Marl< IV Inds. Co. Austin, TX 78753 ............ 512-637-6300 

§t Eaton Corp.lCuiler-Hammer Prods, Aerospace & Commercial Controls Oiv., Milwaukee, 
WI 53216 ........................................................... 414-449-7487 

§ Elec-Trol, Inc. Saugus, CA 91350 ............... .. . .. . .. . .. .. .. . .. . .. ... 805-252-6330 
Electroswitch, UnH of Electro SwHch Corp., Weymouth, MA 02188 ....... 617-335-5200 

§FEME Electronics, Inc., Plymoulh Meeting, PA 18462 .................... 215-941-0366 
§ Furnas Elec. Batavia, IL 60510 ............... _ .. .. .. .. .. .. . .. . . . .. ..... 312-879-6000 

§tGems Sensors Division, IMO Delavallnc., Plainville, CT 0602-1 198 .•... 203-677-1311 
GTE SUPPLY, GTE Comrnunications Systems, Satt Lake City, UT 84116 

....... _ . . . . . . . .. . . .. . . . . .. . .. . .. . . . . . . . . . .. .. . .. . . . .. .. . .. . .. . .. . . . . .. 80(}'433-4637 
GTE SwHching & Telephone Products, Northlake, IL 60164 ............. 312-681-7100 
Hasco Components, Inc, Bellrose Village, NY 11001 .... _............... 516-328-9292 

§ IDEC Corporation, Sunnyvale, CA 94089-2211 .......................... 408-747-0550 
Information Transfer Indl.lnc.. Holcomb, NY 14469 ...................... 716-657-7074 

§ Inmarl< Corp. Norwalk, CT 06854 ....................................... 203-868-8474 
Jaico Procucts, Jaidinger MIg. Co. Inc., Chicago, IL 60622 .............. 312-421-1090 

t Kilovac Corp. Santa Barbara, CA 9314(}'4422 .......................... 805-684-4560 
Liberty Controls, Shorewood, IL 80435 .................................. 815-725-2241 

§Magnecrafl Electric Co. Norihbrook, IL 60062-5376 ..................... 312-564-8800 
Master Electronic Controls, los Angeles, CA 90025 ........ . . . . . . . . . . . .. 213-452-1336 
Matrix Systems Corp. Calabasas, CA 91302 ............................ 818-992-6776 

§ Ohmite Manufacturing Co, Skokie, IL 60076 ............................ 312-675-2600 
§Omron Elctrns., Inc. Control Comps. Div. Schaumburg, IL 60173 ........ 312-843-7900 

Original Electrtc Mig. Co., Inc., Middlesex, NJ 08848 ..................... 201-271-5770 
Relay Service Co. Chicago, Il60651 .................................. 312-252-2700 

t Relay Specialties, Oakland, NJ 07436 . . . . .. . . . . . .. . . . .. . .. . .. .. . . . .. . . .. 201-337-1000 
t Ross Engineering Corp. Campbell, CA 95008 . . . . . . . . .•. . . . . .• . . . . . .. . .. 408-377-4621 
t Sage LaboratOries, Inc. Natick, MA 01760 .............................. 508-653-0844 
tSigma Instuments, Pacific Scientific, Weymoulh, MA 02189 ............. 617-34(}'07oo 
tSolid State Electronics Corp, Northridge, CA 91324 ..................... 618-993-8257 
§ Spernco SwHches, St Clair Shores, MI 46080 ........................... 800-462-2828 
§Square 0 Co. Palatine, IL 60067 ........................................ 312-397-2600 

Standex Electronics, Standax Internationa( Cincinnati, OH 45209 ....... 513-871-3777 
Stetron Intemational, Inc. Buffalo, NY 14203 ............................ 716-854-3443 

§ Strulhers-Dunn MilHary Relays, SUb. Of Nytronics, Inc., PHman, NJ 08071-0901 
....................................................................... 609-569-7500 

Switches Unlimtted, Inc., Woodside, NY 11377 ........... 718-478-5000;600-221-0487 
tTeledyne Microwave, Mountain View, CA 94043 ........................ 415-966-2211 

§t Teledyne Solid State, A Oiv. of Teledyne Relays, Hawthorne, CA 90250 
....................................................................... 213-777-0077 

Vanguard Relay Corp. Warwick, RI 02886 ......•.....•................. 401-732-0700 

Relays, Mercury-Wetted Contacts-4500 
§ American Relays, Inc" Santa Fe Springs, CA 90670, 213-944-G447 .,.,.. 8'1422 

§t C.P. Clara Corp., ChiCago, IL 60645, 312-262-7700 ••••••••• ,...... 8·1442-1443 
t Computer Components, Inc., Pelham, NY 10803, 914-738-1611 •• ,...... 8.1449 

Coto Corporation, PrOvidence, RI 02907, 401-943-2686 ,..... 8.1451-1452,1455 
FIlth Dimension, Inc., Trenton, NJ 08638, 609-393-8350 ,., •• ,..... 8.1474-1475 

§ Gordos, A Flint Industries Company, Rogers, AR. 72757, AR 72757, 501-636-5000 
• ••.• , •••••••••••••••••••••••••••••••••••• , ••••••••••• , • • • •• e·1495-1498 

§ Hamlin, Lake Mills, WI 53551, 414-648-2361 •••• ,...................... e.1513 
Leach Relay Division, Leach Corporation, Los Angeles, CA 90003, 213-232-8221 

..................... , ........... , ............................... 8·1562 
Matrix Syatems Corp., Calabasas, CA 91302, 818-992-6776 .••••.••••••• 8.1579 

§ Mldtex Relays, Inc., EI Paso, TX 79906, 915-772-1061;1-800-MIDTEX1 ••• 8.1584 
§ NEC ElectroniCS, Inc., Mountsin View, CA 94039,415-960-6000 •••••.••. 8.1591 
§ Potter & BrUmfield, A Siemens Co., Princeton, IN 47671-0001, 812-386-1000 

...... , ............. ,., .... , ... , .. , ••• ,., .... , ................... 8·1597 
t 8abcock, Inc., Orange, CA 92667 ....................................... 714-633-3700 
§Cosar Corporation, Dallas, TX 75238 .................... 214-340-4584;800-527-1207 

Douglas Randall, Pawcatuck, CT 06379 ................................ 203-599-2075 
Durakool, Inc., American Electronic Components, Elkhart, IN 46514 ..... 219-264-1116 

§EI & S Corporation, Stoneham, MA 02180 ............................... 617-438-5300 
§ Elec-Trol, Inc., Saugus, CA 91350 ........................ .. .. .. . .. .. . ... 605-252-8330 

Gordon Products, BrOOkfield, CT 06804 ..... ; . . . . . .. .. .. .. . . .. . .. . . . .... 203-775-4501 
§ Gunther, W., GmbH, 0 8500 Numberg 82, WEST GERMANY ......... (0)911/65521 or 

65520 
Hasco Components, Inc., Bellrose Village, NY 11001 .................... 516-328-9292 

§ Magnecrafi Electric Co, Norihbrook, IL 60062-5376 .. .. . . . .. .. . . . . . .. . .. 312-564-8800 
Master Electronic Controls, Los Angeles, CA 90025 ..................... _ 213-452-1336 

§ Relay Speciafties, Oakland, NJ 07436................................... 201-337-1000 
Spectron Glass & Electronics, Inc. Hauppauge, NY 11788 .............. 516-582-5600 

§t Struthers-Dunn Military Relays, SUb. Of Nytronics, Inc. Pitman, NJ 08071-0901 
· ................................................. _ . . . . . . . . . . . . . . . . . . .. 609-589-7500 

§ Struthers-Dunn Industrial & Cornmerical Relays, Sub. of Nytronics, Inc. Darlington, SC 
29532 ........................................... _ ............... _ ... ' 803-393-5421 

§ Wabash Magnetics, Wabash, IN 46992 ................................. 219-563-2191 

Relays, Meter-4500 
§t NES, Inc. (Nationwide Electronic Systems), Carpentarsvllle, IL 60110, 

312-426-5900 ............................................ 8.1098,001410 
A & 0 Elec. Instrs., Glendale, NY 11385 ................................. 718-275-6516 
Airpax Co. Sensor Div. A Dlvision 01 North American Philips Corp. Cheshire, CT 06410 

...................................................................... ' 203-272-0301 
§ ARGA Controls, Pasadena, CA 91105 . . . . . . . . .. . . . . . .. . . . .. . . . . . . . .. . . .. 213-882-3314 
§ Beckman Industrial Corp., Emerson Electric Co. San Diego, CA 92123 .. 619-495-3200 
§ Beede Electrical Instrument Co. Inc. Penacook, NH 03303 .......... _ . . 603-753-6362 

Calex Mig. Co. Inc., Pleasant HiI~ CA 94523 ............................ 415-932-3911 
Crompton Instruments, Inc. Glendale Heights, IL 60139 .... ............ 312-351-9888 
Crompton Instrs., Hawker Siddley, Elk Grove Village, IL 60007 .......... 312-593-1107 
Digilec, Marion, OH 43302 ....................... .. . .. ..... .. ..... ....... 614-387-8444 

§Electro Industries, Div. E.I. E:ctrns., Inc. Westbury, NY 11590 ............ 516-334-0870 
I.M.C., (International Microtronics Corp.), Tuscan, AZ 85714 .............. 802-748-7900; 

1-800-433-3767 
§t Internationallnstruments:APrirne Technology Company, N. Branford, CT 06471 

.............................. _ .................... _................... 203-481-5721 
§Jewell Electricallnstrumenls, Manchester, NH 03108-4038 ............. 603-669-8400 
§ Larson Instrumen~ Orangaburg, NY 10962.............................. 914-359-3800 
§LFE, Instruments Div. Clinton, MA 0151(}'3099 ......................... 506-635-1000 
§ Martel ElectroniCs, Windham, NH 03087 ................. 803-893-0886;800-821-0023 

Master Electronic Controls, los Angeles, CA 90025 ............ . .. . . 213-452-1336 
§ Newport Electronics, Santa Ana, CA 92704-4426 .................. 714-540-4914 

Q. V.S. Inc. East Orange, NJ 07017 ..................................... 201-673-3996 
§ Sigma Instuments, Pacific Scientific, Weymoulh, MA 02189 .. _. . . . . . .. .. 617-34(}'07oo 
§Simpson Electric Co. Elgin, Il80120 ................................... 312-697-2260 
§ Struthers-Dunn Military Relays, Sub. Of Nytronics, Inc., Pitman, NJ 08071-0901 

· ..........................•..................................... _ " . . . . 609-589-7500 
§ Struthers-Dunn Industrial & Commerlcal Relays, Sub. of NytroniCS; Inc. Darlington, SC 

29532 .. . .. . . . .. . . . .. .. . .. .. . . . . . .. .. . . . . .. . . . . .. .. . . . . . . . . . .. .. . .. ... 803-393-5421 
Texmate, Inc., Solana Beach, CA 92075 ................................. 619-481-7177 

§ Yokogawa Corp. of America, Newnan, GA 30265 ..................... 404-253-7000 

Relays,Motor Start-4500 
Airpax Co., Frederick Div., Frederick, MD 21701,301-663-5141 ••••.•••• 8.1413 

§Aromat Corp., New Providence, NJ 07974, 201-464-3550 •••.•••••• 8.1437,1439 
§ C.P. Clare Corp., Chicago, IL 80645, 312-262-7700 • • . • • • . • • • • • • • • • • • • • • B·1442 

Coto Corporation, Providence, RI 02907, 401-943-2686 ••••••••.••••••• 8·1451 
Douglas Rendall, PawcatUCk, CT 06379, 203-599-2075 .•• . • • • • • • •• 8.1466-1468 
Fujitsu of America, Sants Clara, CA 95054, 408-562-1000 •••••••••••••• 8·1460 
Hasco Components, Inc., Bellrose Village, NY 11001, 516-328-9292 ••••• 8·1521 

§ m Components, m Corporation, Irvine, CA 92718, 714-727-3001 •••••• 8'1551 
§t Leach Relay Division, Laach Corporation, Los Angeles, CA 90003, 213-232-8221 

· .•.•.••••.••.•.•••.••••••••••••••••• ". , •••••••• , ••••.•••.•• , B·1559-1563 
§ Une Electric Products, Hartford, CT 06141,203-659-3573;1-800-331-1137 

.................................. , ... , ...... ,., ........ , ........ B·1565 
LSI Jennings, San Jose, CA 95122-2696, 408-292-4025 •••••••••••••••• 8·1571 

§ Midtex Relays, Inc., EI PaOlO, TX 79906, 915-772-1061;1-800-MIDTEX1 
• •• , .......... , ............................................ , 8·1584-1585 

§ Potter & 8rumfield, A Siemens Co., Princeton, IN 47671-0001, 812-386-1000 
.. , ........................ , ............................... , 8·1597,1601 

§ Struthers-Dunn Industrial & Comrnerical Relays, Sub. of NytrOnics, Inc., 
Darlington, SC 29532, 803-393-5421 ••••• ,.................... 8·1635,1637 

§ Attech Corp. Somerville, NJ 08876 ..................................... 201-359-4454 
§ Arrow Han Components, Cooper Industries, Charlottesville, VA 22906-9050 

.....•................................................................. 604-974-5100 
§Augat Alcosw~ch,.Augat Inc., N. Andover, MA 01845 .................... 508-885-4371 

Bosch, Robert, Corp., Broadview, IL 60153 .............................. 312-885-5200 
Cardinal Control Co. KenSington, CT 08037 ............................ 203-828-6379 

§ Cornell-Dubilier Elctms./Sangamo Comps., New Bedford, MA 02744, MA 02741 
· . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 508-996-8561 

§ Durakool, Inc., American Electronic Components, Elkhart IN 46514 ..... 219-264-1116 
Electronic Specialty Corp., Vancouver, WA 98665 ....................... 208-574-5000 
Elmwood Sensors. Pawtucket, RI 02861. ................................ 401-727-1300 

§ Furnas Elec.. ~via, IL 60510 ......................................... 312-879-6000 

EEM 1989 §-Product sold through distributors t-Product meets MIL specs 



Relays, Motor Start-4500 (Cont'd) 
§ Gordos, A Flint Industries Company, Rogers, AR 72757, AR 72757 ..... 501-636-5000 
§ Gunther, W, GmbH, 0 8500 Numberg 82, WEST GERMANY ......... (0)911/85521 or 

85520 
§KB Electronics, Brooklyn, NY 11207 .................................... 718-257-3300 
§ Magnecraft Electric Co., Northbrook, IL 60062-5376 . . . . . . . . . . . . . . . . . . . .. 312-564-8800 

Master Electronic Controls, Los Angeles, CA 90025 .............•....... 213-452-1336 
Omega Engineering, Stamford, CT 06907 ................•......•....... 800-826-6342 

§ Original Electric MIg. Co., Inc, Middlesex, NJ 08846 .. .. ..... ... .. .... ... 201-271-5770 
§ Payne Engineering, Scott Depot WV 25560 " ....................•.... ,.. 304--757-7353 
§ Reliance Electric Co, Marketing Info Center, Cleveland, OH 44199 .... ,. 800-245-4501 
§Sigma Instuments, ~aciIic Scientific, Weymouth, MA 02189 '" .......... 617-340-0700 
§Square 0 Co, Palafine, IL 60067 ........................................ 312-397-2600 
§ Struthers-Dum MilitaJy Relays, Sub. 01 Nytronics, Inc, Pftrnan, NJ 08071..()9()1 

... , ................................................................... 609-SS!H5oo 
Texas Instruments, Connector System. Allleboro, MA 02703 ............. 508-698-5269; 

508-698-3450 
Texas Instrs., Malls. & Controls Grp., Attleboro, MA 02703 ............... 617-698-3800 
Unfted Technologies Control Systems, Logansport, IN 47401 ........... 218-747-6142 
Vanguard Relay Corp., Warwick, RI 02886 .............................. 401-732-0700 

Relays, Phase Sensing-4500 
§ Altech Corp., Somerville, NJ 08876, 201-359-4454 ••••.•.•••••.•••••••• S01421 

§t HI-G Company, A Subsidiary of Nytronlcslnc., Hartford, CT 06114,203-522-8600 
• •••••••••••••••••••••••••••.••••••••.•••••••••••••••.••••••••••• S01538 

Leach Relay DIvision, Leach Corporation, Los Angeles, CA 90003, 213-232-8221 
•.••••••••••.•••••••••••••••.••••••••••••.••••.•.••••.•.•.••••.•• S01561 

§ Mldtex Relays, Inc., EI Paso, TX 79906, 915-772-1061;1-800·MIDTEX1 
• • . • • • • • • • • • . • • • • • • • • • • . • • • • • • • • • • . • • • • • • . • • • • • • . • • • • . . . • • • • S01583-1585 

§ Silicon Power Cube Corp., Long Beach, CA 90805, 213-634-9390 ••• S01624-1625 
§t STI, Control Componenta Div., Sen Diego, CA 92126-4507, 

619-568-7680;800-828-5053 ....................................... 801631 
§ Allen-Bradley Co., Industrial Control Div, Milwaukee WI 53201 .......... 414-382-2000 

§t Antex Electronics Corp, Gardena, CA 90248 ., . . . . . . . . . . . . . . . . . . . . . . . . . . 213-532-3092 
§ARGA Controls, Pasadena, CA 91105 ................................... 213-682-3314 
t AIgenI Electronics, Troy, OH 45373 ..................................... 513-335-0031 

• t Babcock, Inc, Orange, CA 92667 ....................................... 714-633-3700 
cardinal Control Co, Kensington, CT 06037 ............................ 203-828-6379 
Crompton Instruments, Inc, Glendale Heights, IL 60139 .. ,.............. 312-351 -9886 
Crompton Instrs., Hawker Siddley, Elk Grove Village, Il 60007 .......... 312-593-1107 
Crydom Company, Cerritos, CA 90701 .................................. 213-865-3536 

§Diversified Electronics, 1nc,'Evansville, IN 47708-1140 .................. 812-426-2808 
§ Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee 

WI 53216 .......................................................... ,. 414-449-7487 
§ Electromafic Controls Corp, Hoffman Estates, IL 60195-2010 ........... 312-882-5757 
t Electronic Specially Corp., Vancouver, WA 98665 ....................... 208-574-5000 
§ Furnas Elec, Batavia, IL 60510 ......................................... 312-879-6000 

§t Leach Control Products Div, Leach Corporafion, Buena PI<., CA 90620.. 714-739-0770 
t LogiIek, Inc, Ronkonkoma, NY 11779 ... . .. .. .. . . .. . .. .. .. . . . .. . . . . . .... 518-467-4200 

Master Electronic Controls, Los Angeles, CA 90025 ..................... 213-452-1336 
§ Relay Specialties, Oakland, NJ 07436 ...................•............... 201-337-1000 
§ Struthers-Dunn MilHary Relays, Sub. 01 Nytronics, Inc, Pftrnan, NJ 08071..()9Ql 

................................. '" ................................... 609-588-7500 
§ Struthers-Dunn Industrial & Commerical Relays, Sub. 01 Nytronics. Inc, Darlington, SC 

29532 ..................... ; ........................................ ,. 803-393-5421 
§ Syracuse Elctms. Div. of Pass & Seymour, Syracuse, NY 13221 ........ 315-488-4911 
t Tempo Instrument Inc, Commack, NY 11725 . . . . . . . . . . . . . . . . . . . • . . . . . . . 516-864-3700 
§Time Mark Corp., Tulsa, OK 74116 ...................................... 918-438-1220 
t Wilmar Electronics, Inc, Torrance, CA 90505 .. . . . . . . .. . . . . . . . . . . . . . . . . . . 213-328-6668 

Relays, Plug-in-4500 
t Airpax Co., Frederick Div., Frederick, MD 21701,301-663-5141 •.••••••. S01413 

Allied Control, Plantsville, CT 06479, 203-621-11771 .•••••••.••.• ,. So1415-1419 
Allech Corp., Somerville, NJ 08876, 201·359-4454 •••••••••••••••.••••. S01421 

§ Aromat Corp., New Providence, NJ 07974, 201-464-3550. . • • . 801435,1437-1439 
§ C.P. Clare Corp., Chicago, IL 60645, 312-262-7700 • • • • • • • • • • • • • • • . • • • •• Sol442 
t Computer Componenta, Inc., Pelham, NY 10803, 914-738-1611 •••••.••• S01449 
§ Dellrol Controls, Milwaukee, WI 53215, 414-671-6800 ••••••••••••• SoI462-1463 

§t Electronic SpecIalty Corp., Vancouver, WA 98665,206-574-5000 •••••.• So1469 
§t Genlcorn Corp., Waynesboro, VA 22980,703-949-1471 ••••••••••••••.• S01489 

Globtek, Inc., No Bergen, NJ 07047, 201-86H1246 •.•••••••••••••••••.• C01369 
§Gordos, A FlInt Induatrles Company, Rogers, AR. 72757, AR 72757,501:.&38-5000 

•••.••••••••.•.•••••••••••••••••••••••••••••••••••••.•• 801503,1505-1506 
§ Grayhillinc., La Grange, IL 60525, 708-354-1040 .••••••••••••••.••••.• 801510 

§t Hi-G Company, A Subsidiary of Nytronlca Inc., Hartford, CT 06114, 203-522-8600 
.•••••••••• ,................................................ S01528,1538 

§ITTComponenta,ITTCorporat/on, Irvine, CA92718, 714-7274001 •• S01547,1551 
§t Leach Relay Division, Leach Corporation, Los Angeles, CA 90003, 213-232-8221 

• ••.••. " •• , .•••••••••••••••••.••••.••••••••••••••••• " , • • •• S01561-1583 
§t Une Eleclr\c Products, Hartford, CT 06141, 203-659-3573;1-800-331-1137 

••••.••.•••••••••• , ••••••••••••••••••••••••••••••••••••••••.••••• 801565 
Master Electronic Controls, Los Angeles, CA 90025, 213-452-1336 .• Sol578-1571 

§ Mldtex Relays, Inc., EI Paso, TX 79906, 915-772~1061;1-800-MIOTEX1 
• ••• '. • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • ••• •• •• • • • • • •• • . • •• •• S01580-1581 

§ Omron Electronics, Inc., Consumer & Commerical Div., Schaumburg, IL 60173, 
312-843-7900 .......................... , ..... : • . • . .. .. • • • ... 801595-1596 

§ Potter & Srumfield, A Siemens Co., Princeton, IN 47671-0001, 812-3&8-1000 
• • • • • • • • • • • • • • • • • • • • • • • • • S01597, 1800-1601,1603-1604,1608-1608,1610-1611 

§ Schrack NoI1h America Corp., Ronkonkoma, NY 11779-7209, 518-737-0099 
••••••••••.••••••••••••••••••.•.•.••••••••••.•••••••• •.•••••• S01617-1622 

STI, Control Componenta Olv., Sen Diego, CA 92126-4507, 
619-568-7680;800-828-5053 •••••••.•.••••••••.•.•••••••••••••••••• S01631 

§t SlJvlhers.Dunn Military Relays, Sub. 01 Nytronlcs, Inc., PItman, NJ 0807HI901, 
609-589-7500 ............................................... 801632-1633 

§t SlJvlhers.Dunn Induatrlel & Commerical Relays, Sub. of Nytronlca, Inc., 
Darlington, SC 29532, 803-393-5421 •••••••••••••••••••••••••• 801638-1637 

PRODUCT INDEX & DIRECTORY 
§t Teledyne Relays, Teledyne, Inc., Hawthorne, CA 90250, 213-177-0077 

• •• • • • • ••• • .. • • • • • . • ... • • • • • .. • • • • • • • • .. • . • • • • • • • • • • • • • • • • •• S01640-1650 
§ AcIIon Instruments, Sen Diego, CA 92123 . , ..................... """ .. . 618-279-5726 

Advanced Components Iods, Inc, Spitznagel GmbH, B Segundo, CA 90245 
....... , .................... , .................................. , ....... 213-322-4249 

§ Amerace Corporation, Hackettstown, NJ 07840 ......................... 201-1152-1122 
§ American Control Products, Div. of Precision Tomer Co., Inc, Westbrook, CT 06498 

....................................................................... 203-398-6253 
§Americen Zettler, Aliso Viejo, CA 92656 ................................. 714-631-5000 

§t AmperIte Co., Inc, Union City, NJ 07087 .................•.............. 201 -864-9503 
Antex Electronics Corp., Gardena, CA 90248 ... .. . . .. .. .. .. . .. .. .. .. . ... 213-532-3092 

tBabcock, Inc, Orange, CA 92667 ....................................... 714-633-3700 
§ Bosch, Robert, Corp., Broadview,.IL 60153 .............................. 312-865-5200 
§ Brentek Intemafional, Inc, Reading, PA 19601 ... .-.. .. .. .. . .. . .. .. .. .... 215-375-7200 

Cardinal Control Co., Kensington, CT 06037 ............................ 203-828-6379 
§t Communicafions Instrull1E1nts, Inc, Fairview, NC 28730 ................. 704-628-1711 

Cornell-Dubilier Elctms./Sangamo Comps., New Bedford, MA 02744, MA 02741 
....................................................................... 508-998-8561 

§ Comell-Dubiliar Elctms., Wayne, NJ 07470.............................. 201-694-8800 
Douglas Randall, Pawcatuck, CT 06379 ................................ 203-598-2075 

§Eagle Signal Controfs:A Mark IV IrIds. Co, Austin, TX 78753 ........•... 512-637-6300 
§ Eaton CorpJCutler-Hammer Prods, Aerospace & Commercial Controls DiY, Milwaukee 

WI 53216 ................... , ........................................ 414-448-7487 
§FEME Electronics, Inc., Plymouth Meeting, PA 19462 .................... 215-941-0366 

GTE SUPPLY, GTE Communications Systems, Safi Lake City, UT 84116 
....................................................................... Il00-433-4837 

GTE SwHching & Telephone Products, Northlake, IL 60164 ............. 312-681-7100 
§Guardian Elec. MIg. Co, Chicago,lL 60607 ............................. 815-337-Q050 
§ Gunther, W. GmbH, 0 8500 Numberg 82, WEST GERMANY ......... (0)911/65521 or 

65520 
Hasco Components, Inc, Bellrose Village, NY 11001 .................... 518-32&9292 

§IDEC Corporation, Sumyvale, CA 941)88-2211 .......................... 408-747-0550 
Information Trensfer Indio Inc., Holcomb, NY 14469 ...................... 716-657-7074 
ISL Products Int'~ Ltd., Syosset NY 11791-6093 ........................ 518-937-3475 
Jaico Products, Jaidinger MIg. Co., Inc, Chicago, IL 60622 .............. 312-421-1090 
Leach Control Products Div., Leach Corporafion, Buena PI<., CA 90620 ., 714-738-0770 
Liberty Controls, Shorewood, IL 604S5 .................................. 815-725-2241 

§ Magnecrait Electric Co, Northbrook, IL 60062-5376 .................••. , 312-564-8800 
§ Ohmile Manufacturing Co., SkOkie, IL 60076 ............................ 312-675-2600 
§Omron Elctms., Inc., Control Comps. DiY, Schaumburg, IL 60173 ........ 312-843-7900 
§Original Electric MIg. Co., Inc, Middlesex, NJ 08646 ..................... 201-271-5770 

Relay Service Co., Chicago, IL 60651 ................................... 312-252-2700 
§Shokai Far East Lld, Hartsdale, NY 10530 ............................. 914-681-0700 
§Sigma Instuments, Pacific Scientific, Weymouth, MA 02189 ............. 617-340-0700 
t Solid State Electronics Corp, Northridge, CA 91324 ..................... 818-993-8257 
§ Spemco SwHches, St Clair Shores, 1>11 48080 .. .. . .. . .. .. .. . .. . .. .. .. ... 800-482-2828 
§Square 0 Co., Palafine, IL 60067 ........................................ 312-397-2600 
§Stancor Products, Hamifion Standard Controls, Logansport, IN 48947 ... 218-722-2244 

Switches UnlimHed, Inc, Woodside, ~N 11377 ........... 71 &478-5000;800-221-0487 
§ TapeswHch Corp. of America, Farmingdale, NY 11735 .................. 516-694-6312 

United Tachnologies Control Systems, Logansport, IN 47401 ........... 218-747-6142 
§ VenguardRelay Corp., Warwick, RI 02886 .............................. 401-732-0700 

Relays, Power-4500 
Airpax Co., Frederick DIY., Frederick, MD 21701,301-663-5141 ••• , ••••• 801413 
Allied Control, PlantSVille, CT 06479,203-621-6771 •••••••••••••••••••• So1417 

§ Altech Corp., Somerville, NJ 08876, 201-359-4454 •••.••••••••••••••••• a01421 
§ American Zettler, Aliso Viejo, CA 92856, 714-831-5000 •••••.••••• , S01428-1431 
§ Aromat Corp., New Providence, NJ 07974, 201-464-3550 

.................................................. S.1432-1433,1438-1439 
§ C.P. Clare Corp., Chlcego, IL 60645, 312-262-7700 •• • • • • • . • • • . • • • • • • • •• 801442 

Colo Corporation, Providence, RI 02907, 401-943-2686 •••••••••••••••• S01451 
§Crydom Company, Cerritos, CA 90701, 213-865-3536 •.•.••••••••• S01456,1458 
§ Dellrol Controls, Milwaukee, WI 53215, 414-671-6800 .••.••••••••• 801482-1463 

Douglas Randall, PawcatUCk, CT 06379, 203-599-2075 •••••••••••• S01464-1468 
Eichholl ElectroniCS, Warwick, RI 02886,401-138-1440 ••• Aol852, S01470-1471 
fujitsu of America, Santa Clara, CA 95054, 408-562"1000 ••••••••• S01485-1487 

§t Genlcom Corp., Waynesboro, VA 22980,703-949-1471 ••••••••••• S01489,1491 
§Globtek,lnc., N. Bergen, NJ 07047, 201-86H1246 ••••••••••••••••••••• S01493 
§ Gordos, A flint Industries Company, Rogers, AR. 72757, AR 72757, 501-638-5000 

• •••••••••••• f. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• S01498-15OO 
§ Grayhillinc., L4I Grange, Il60525, 708-354-1040 •••••••.••.•••••.••••• So1510 

HamDn, Lake Mills, WI 53551, 414-648-2361 .•••••••••••••.•.••••.••••• S01513 
Hasco Components, Inc., Bellrose Village, NY 11001, 516-328-9292 

• .•.••••.•••••••••••••••.••••••• ". . • • • • . • • • • . • • • • • . • • • • . • • • •• 801518-1521 
§t HI-G Company, A Subsidiary of Nytronlcslnc., Hartford, CT 06114,203-522-8600 

• • • • • . • • • • . • . • • • • • • • • • • • • • • • • • • • • . • • • • • • . • • • • . • • • • • • • • • SoI522,I530-1531 
§ IDEC CorporaUon, Sunnyvala, CA 94089-2211,408·747-«1550 ••••••••••• Sol540 

International Rectifier Corp., Semiconductor Div., EI Segundo, CA 90245, 
213-772-2000 .................................................... 801543 

§ ITT Componenta, ITT Corporation, Irvine, CA 92718, 714-727-3001 •• S01547,1551 
t Kilovac Corp., Senta Sarbara, CA 93140-4422, 805-664-4580 •••••• 801552-1557 

§t Leach Relay Division, Leach Corporation, Los Angeles, CA 90003, 213-232-8221 
• • • • • • • • • . • • • • • • . • • • • . • • • .• • . • . • • • • • • . • • • • • • • • . • • • • • • • • 801559,1561-1563 

§Une Electric Products, Hartford, CT06141, 203-659-3573;1-800-331-1137 
•••••••••••.•••••••••••.•.•••••••••••.••••••••••.•••••••••••••.• _ S01565 

t lSI Jennings, Sen Jose, CA 95122-2696, 408-292-4025 ••••••••••• 801571-1572 
Mallory TImers, Emhart Elec./ElctrrL Grp.,lndianapoDs,IN 46201, 317-636-5353 

••••••.••••••••••••••••••••.•••.•.••.•.•.••••.••••••••••••••••••• S01575 
Marway Prods. Inc., Santa Ane, CA 92703, 714-973-1800 .•••••••••••••• 002214 
Master ElectroniC Controls, Los Angeles, CA 90025, 213-452-1336 •••••• 801576 

§ Mldlex Relays, Inc., EI Paso, TX 79906., 915-772-1061;1-800-MIOTEXI 
• ••••••.•••••••.••••••.•••••••••••••.••••••••••••••••••• , • •• Sol580-1585 

§ NEC ElectroniCS, Inc., Mountain VIew, CA 84039, 415-960-6000 •••• S01588-1589 
§ Omron ElectroniCS, Inc., Consumer & COmmerical DIY., Schaumburg, IL 60173, 

312-843-7900 ••••.••••••••.•••••••••••••.•••••••••••••••••••. 801594-1596 

§-Product sold through distributors t-Product meets MIL specs EEM 1989 



PRODUCT INDEX & DIRECTORY 
§ Potter & Brumfield,A Siemens Co., Princeton, IN 47671-0001, 812-386-1000 

• • . • • • • • • • • . • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • . • . • • . • • • • • • B·1597,1604-1606 
§t Ross Engineering Corp., Campbell, CA 95008, 408-3n-4621 ..•.••••.•• B·1615 

§ Schrack North America Corp., Ronkonkoma, NY 11779-7209, 516-737-0099 
.•••••••••••••••••••••••••••••••.••••••••••••.•••••••••••••• B·1617-1622 

§ Silicon Power Cube Corp., long Beach, CA 90805,213-634-9390 ••• B.1624-1627 
§ Struthers-Dunn Industrial & Commerical Relays, Sub. of Nytronics, Inc., 

Darlington, SC 29532,803-393'5421 .••.••••••••.•.••••••••••• B.1634-1639 
Teledyne Relays, Teledyna, Inc., Hawthorne, CA 90250, 213'777-oon 

• • • . • . . • . • . • • • . • • . • • . • • . • • • • . • • • . • • . • • • • • • • • . • • . • • • • • • • • • • •• B·1640-1650 
Advanced Components Inds., Inc. Spitznagel GmbH, EI Segundo, CA 90245 

. . . . . . . . . . . .. .. . .. . . . . .. . .. . . .. . . . .. .. . . . . .. . .. .. .. .. . ... 213'322-4249 
§Allen-Bradley Co. Industrial Control Div. Milwaukee, WI 53201 .......... 414-382-2000 
§ Amefican Control Products, Div. 01 Precision TImer Co. Inc. Westbrook, CT 06498 

· . . . . . . . . . . . . . . . . . . . . .. . . . .. . . . . .. . . . . . .. . . . . . . . . . . . . . . . . . .. . .. .. .. . . .. 203-399-6253 
§t Antex Electronics Corp. Gardena, CA 90246 ............•............... 213'532-3092 

§ Augat AlcOswrrct\ Augat Inc., N. Andover. MA 01845 .................... 508-685-4371 
t Babcock, Inc.. Orange. CA 92667 ....................................... 714-633'3700 

. §Basler Elec., Highland, IL 62249 ........................................ 616-654-2341 
§Bosct\ Robert, Corp. Broadview.IL 60153 .............................. 312-865-5200 

Cardinal Control Co., KenSington. CT 06037 ............................ 203-828-6379 
§t Communications Instruments, Inc. Fairview, NC 28730 .................. 704-626-1711 

t Compac. Holbrook, NY 11741 .......................................... 516-585-3400 
§Comell-Dubilier Elctms,/Sangamo Comps., New Bedford, MA 02744, MA 02741 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 508-996-8561 
Crompton Instruments, Inc. Glendale Heights, Il60139 ................. 312-351-9888 
Crompton Inslrs., Hawker Siddley, Elk Grove Village, Il60007 .......... 312-593'1107 
Cross Electronics, Warrendale, PA 15086 ............................... 412-n6-1591 

§ Curtis Instruments, Inc., Mt Kisco, NY 10549 .. .. .. .. .. .. . .. .. .. .. .. .. ... 914-666-2971 
§t Deutsch Relays, Inc., East Northport, NY 11731 ......................... 516-499-6000 

t DoW-Key Microwave Corporation, Ventura, CA 93003 .. . . . . . . . . . . . . . . . . . 805-650-0260 
§ Durakool, Inc.. American Electronic Components, Elkhart, IN 46514 ..... 219-284-1116 
§ Eagle Signal Controls:A Mark IV Inds. Co. Austin, TX 78753 ............ 512-837-8300 

§t Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div. Milwaukee. 
WI53216 ............................................................ 414-449-7487 

Elec-Tro\ Inc., Saugus, CA 91350 ....................................... 805-252-8330 
Electronic SpeciaITy Corp. Vancouver, WA 98665 ....................... 206-574-5000 

§ Electrosw~ch. Un~ of Electro Sw~ch Corp. Weymouth, MA 02188 ... .. .. 617-335-5200 
Elmwood Sensors, Pawtucket RI 02861 .......................... 401-727-1300 

§ Emi Components, Richmond, VA 23236 ................................ 804-794-6367 
§ FEME Electronics, Inc., Plymouth Meeting; PA 19462,................... 215-941-0366 

Fifth Dimension, Inc. Trenton, NJ 08638 ................................ 609-393'8350 
§GG-Thorsen, Rockford, Il61105-1209 .................................. 815-966-9661 
§ Gunther, W. GmbH, D 8500 Numberg 82, WEST GERMANY ......... (0)911/65521 or 

65520 
§ ITT Schadow. Eden Prairie, MN 55344 ........ , .. .. .. .. .. • .. .. .. . .. .. ... 612-934-4400 

Jaico Products, Jaidinger MIg. Co. Inc., Chicago, IL 60622 .............. 312-421-1090 
Uberty Controls, Shorewood, IL 60435 ........ , ......................... 815-725-2241 

§ Love Controls Corp. Wheeling, IL 60090 ................................ 312-541-3232 
§ Magnecraft Electric Co. Northbrook, IL 60062-5376 ....... , . . . . . . . . .. ... 312-584-8800 
§ Ohm~e Manufacturing Co. Skokie, IL 60076 ............................ 312-675-2600 
§Omron Elctms., Inc. Control Comps. Div, Schaumburg, Il60173 ........ 312-843'7900 
§ Opto 22, Huntington Bch. CA 92849 .................................... 714-891-5861 
§ Original Electric Mig. Co. Inc. Middlesex, NJ 08846 ...........•. ,....... 201-271-5770 
§ Payne Engineering, Scon Depot WV 25560 .. .. .. .. . .. .. .. .. .. .. . .. .. ... 304-757-7353 
§ Phoenix Contact, Harrisburg, PA 17111 ................................. 717-944-1300 
§ Relay Speciafties, Oakland, NJ 07436 ................................... 201-337-1000 
§ Shokai Far East Ltd, Hartsdale. NY 10530 ............................. 914-681-0700 
tSolid State Electronics Corp. Northridge, CA 91324 ..................... 818-993'8257 
§ Spemco Sw~ches, St Clair Shores, MI 46080 ........................... 800-462-2828 
§ Square D Co. Palatine, IL 60067 ........................................ 312-397-2600 
§ Stancor Products, Haminon Standard Controls, Logansport, IN 46947 ... 2t9-722-2244 

Stetron Internationa~ Inc. Buffalo. NY 14203 ............................ 716-854-3443 
§Struthers-Dunn MiI~ary Relays, Sub. Of Nytronics, Inc.. P~, NJ 08071-0901 

· . . . . . . . .. . . . . .. . . . .. . .. .. . . . . . . . . . . . . . . .. . . . .. . .. • . . . .. .. . .. .. . . . . . ... 609-589-7500 
Sw~ches Unlimited, Inc., Woodside. NY 113n ........... 716-476-5000;800-221-0467 

§ Syracuse Elctms. Div. of Pass & Seymour, Syracuse, NY 13221 ... . . . .. 315-488-4911 
tTeledyne Microelectronics, Los Angeles, CA 90066 ...... 213'822-8229;213'870-9831 

§tTeledyne Solid State, A Div. of Teledyne Relays, Hawthorne, CA 90250 

Un~ed Technologies Control Systems, logansport, IN 47401 .......... . 
Vanguard Relay Corp. Warwick, RI 026B6 ............................. . 
Wilmar Electronics, Inc., Torrancs, CA 90505 ........................... . 

213'7n-oon 
219-747-6142 
401-732-0700 
213-326-6668 

Relays, Printed Circuit Mounting (Incl. Transistor & DIP 
Case Types)-4500 

Airpax Co., Frederick Div., Frederick, MD 21701,301-663-5141 ••••••••• B.1413 
§Alfied Control, Plantsville, CT06479, 203-621-&nl •••••••••• B.1415,1418-1419 
§Aftech Corp., Somerville, NJ 08876, 201-359-4454 ••••••••••••••••.•••• a-1421 
§ American Relays, Inc., Santa Fa Springs, CA 90670, 213-944-0447 •••••• B.1422 
§ American Zettler, ARlO Viejo, CA 92656, 714-831-5000 • • • • • • • • • • .• 801428-1431 
§ Aromat Corp., New Providence, NJ 07974, 201-464-3550 •.•••••••• a.1432'1441 
§C.P. Clare Corp., Chicago, Il60645, 312-262-noo •••..•.••.•..••• a.I442-1443 

§t Communications Instrumenta, Inc., Fairview, NC 28730, 704-628-1711 ••• a.1448 
t Computer Componants, Inc., Pelham, NY 10803, 914-738-1611 ••••••••• B.1449 

Colo Corporation, Providence, RI 02907, 401-943'2886 ••••.•••••• a.1451-1455 
§Crydom Company, Cenit08, CA 90701, 213-865-3536 ........ B.1456,I~58,1460 

Douglas Randall, Pawcatuck, CT 06379, 203'599-2075 •••••••••••• B.1465,1468 
Eichhoff ElectroniCS, Warwick, RI 02886, 401-738-1440 

•••••••••••••••.••••••••••••••••••••••••••••••• A'1652,l655, B.1470-1471 
Electronic Specialty Corp., Vancouver, WA 98665, 206-574-5000 .••••.• B.1469 
Fifth Dimension, Inc., Trenton, NJ 08638, 609-393-8350 ••••••••••• a'1474-1475 

§ Fujitsu of America, Santa Clara, CA 95054, 408-562-1000 •.••••••• B'1478-1487 
§tGenlcom Corp., Waynesboro, VA 22980, 703'949-1471 ••••••••••• a.I488,1490 

§ Gloiltek, Inc., N. Bergen, NJ 07047, 201-861-0246 ••••••••••••••••••••• B.1493 

Relays, Printed Circuit Mounting -4500 
§ GOrd08, A Rint Industries Company, Rogers, AR. 72757, AR 727fi1, 501-636-5000 

............................................. B·1494,1496-1499,l501-1502 
§ Grayhlllinc., La Grange, IL 60525, 708-354-1040 ••••••••••••••••• 8.1510-1511 
§ Hamlin, Laka Mills, WI 53551, 414-648-2361 ........................... 801513 

Hasco Componanta, Inc., Bellrose Village, NY 11001, 516-328-9292 
· • • . • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• B·1514-1521 

§t Hi-G Company, A Subsidiary of Nytronics Inc., Hartford, CT 06114, 203-522-8600 
• .. • • . .. .. .. .. . • .. • .. .. • .. .. • • .. .. • • .. • .. .. .. • • .. .. .. .. • • ... B·1522-1529 

Hold-Heet Proclucta Corp., Chicago, Il60840, 312-728-4454;312-728-4455 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• B·1539 

§IDEC Corporation, Sunnyvale, CA 94089-2211, 408-747-0550 ••••••••••• 801541 
International Rectifier Corp., Semiconductor Div., EI Segundo, CA 90245, 

213-772-2000 .................................................... 801543 
§ ITT Componanta, ITT Corporation, lrvlna, CA 92718,714-727-3001 •• a.1544-1551 

Kilovac Corp., Santa Barbera, CA 93140-4422, 805-684-4560 •••••• 801552-1553 
§t Leach Relay Division, Leach Corporation, los Angeles, CA 90003, 213-232-8221 

• •.••••••••••••••••••.•••••.••••••.••••••••••••• , ••••••••• " a·1562-1563 
t LSI Jennings, San Jose, CA 95122-2696, 408-292-4025 •••••••••••••••• 801570 

Master Electronic Controla, los Angeles, CA 90025, 213-452-1336 •• a.1576-1577 
§ Mldtex Relays, Inc., EI Psso, TX 79906, 915-772-1061;1-800-MIDTEXl 

................................................... B.1580-1581,1583'1585 
§ NEC Electronics, Inc., Mountain View, CA 94039, 415-960-6000 

.................................................. 801586-1588,1590-1591 
§ Omron ElectroniCS, Inc., Consumer & Commerical Div., Schaumburg, Il60173, 

312-843-7900 ............................................... 801592-1596 
§t Potter & Brumfield, A Siemens Co., Princeton, IN 47671-0001, 812-386-1000 

• • • • • • • • • • • • . • • • • • • • • . • • • • • • • • • • • . • • • • • • B·1597-1602,1604,1607,1810-1612 
§Schrack North America Corp., Ronkonkoma, NY 11779-7209, 516-737-0099 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • •• B·1617-1822 
Sharp Electronics Corp., Microelectronics Dlv., Mahwah, NJ 07430, 201-529-8757 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.••• a·1623 
§ Silicon Power Cube Corp., long Beach, CA 90805, 213'834-9390 ••• B.1625,1627 

Standex Electronics, Standex international, Cincinnati, OH 45209, 513-671-3777 
• ••••••••••••••••••••••••••••• '" •••••••••••••••••••••••••••••••• a·1629 

§ Struthers-Dunn Industrial & Comrnarical Relays, Sub. of Nytronics, Inc., 
Darlington, SC 29532, 803'393'5421 •••••••••••••••••••••••••• B.1634,1639 

§t Teledyna Relays, Taledyne, Inc., Hawthorne, CA 90250, 213'777-oon 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• B·1640-1650 

§ Wabash Magnetics, Wabash, IN 46992, 219-563-2191 ••••••••••••• B.1652-1653 
Advanced Components Inds., Inc.. Spitznagel GmbH, EI Segundo, CA 90245 

........................................................................ 213'322-4249 
§ American Control Products, Div. of Precision TImer Co. Inc.. Wastbrook, CT 06498 

· .. .. .. .. .. .. .. .. .. . . . . . .. . .. . .. . . .. . . . .. . .. . .. .. .. . .. .. . .. .. .. .. . . .. .. 203-399-6253 
§t Amperite Co., Inc.. Union CITy, NJ 07067 ................................ 201-884-9503 

Antex Electronics Corp., Gardena, CA 90246 .......................... " 213'532-3092 
§ Augat Alcoswftch, Augat Inc., N. Andover, MA 01845 .•.................. S0&685-4371 
t Babcock, Inc., Orange, CA 82667 ....................................... 714-633'3700 
§ Bosct\ Robert, Corp. Broadview, IL 60153 .............................. 312-665-5200 

Cardinat Control Co. Kansington, CT 06037 ............................ 203-828-6379 
§Cornell-Dubilier Elctms./Sangamo Comps., New Bedford, MA 02744, MA 02741 

· . .. . .. . . . .. . . . . . .. .. . .. . . . . .. . .. . . .. .. . . . .. . .. . .. .. . .. .. .. .. .. . • .. . ... 508-996-8561 
§Comell-Dubilier Elctms., Wayne, NJ 07470 .............................. 201-694-8800 
§Cosar Corporation, Dallas, TX 75238 .................... 214-34D-4654;8OD-S27-1207 
§Denrol Controls, Milwaukee, WI 53215 .................................. 414-671-6800 
§ Durakoo( Inc.. American Electronic Components, Elkhart, IN 46514 ..... 219-284-1116 
§ Eagle Signal Controls:A Mark IV Iods. Co., Austin, TX 78753 ............ 512-837-8300 
§Elec-Trol, Inc. Saugus, CA 91360 ....................................... 805-252-8330 
t Electro Nationa~ Canton, MS 39046 .................................... 801-1159-5511 
§ Em; Components, Richmond, VA 23236 •..........•..•...........•..... 804-794-6367 
§ FEME Electronics, Inc.. Plymouth Meeting, PA 19462.................... 215-941-0386 

Gordon Products, BrOOkfield, CT 06804 .. .. .... ...... ...... .... .. ....... 203-775-4601 
GTE SUPPLY, GTE Communications Systems, SaIl Lake CITy, UT 84116 

.. . . . .. .. .. . . . . . . .. . .. . .. . .. .. .. . .. .. . .. . .. .. . .. .. .. .. .. .. .. .. . .. .. .... 800-433-4637 
GTE SWitching & Telephono Products, Northlake, Il60164 ............. 312-681-7100 

§Guardian Elec. Mig. Co., Chicago, Il60607 ............................. 815-337-0050 
§Gunther, W. GmbH, D 6500 Numberg 82, WEST GERMANY ......... (0)911/65521 or 

65520 
Hughes Aircraft Co. Microelctrns. Sys, Div. Irvine, CA 92715 ............ 714-752-3800 

§ Inmark Corp. Norwalk, CT 06854 ....................................... 203-886-6474 
INRESCO, Inc., Pt Pleasant NJ 08742 .................................. 201-892-5881 

§ ITT Schadow, Eden Prairie, MN 55344 . ... .. . .. .•.. .. . ..•.. .. .. .•. ..•... 612-934-4400 
Leach Control Products Div., leach Corporation, Buena Pk, CA 90620 " 714-739-0nO 
Une Electric Products, Hartford, CT 06141 •............ 203'659-3573;1-600-331-1137 

§ Magnecraft Electric Co. Northbrook, IL 60062-5376 .. . . . . . . . . . . • . . . . . . . . 312-664-8800 
Mallory TImers, Emhart EIec./EIctm. Grp., Indianapolis, IN 46201 ........ 317-636-5353 

§Omron Elctms., Inc.. Control Comps. Div. Schaumburg, 1180173 ........ 312-843'7900 
§Opto 22, Huntington Bch., CA 92649 .................................... 714-691-5881 
§ Original Electric Mig. Co., Inc.. Middlesex, NJ 08846 ....... '" . . .. . . .. ... 201-271-5nO 

Preferred Electronics, Inc., Westfield, MA 01086 •.......•.......•........ 413'566-2301 
Relay Service Co., Chicago, Il 80651 •.........•.....•.•.......•........ 312-252-2700 

§ Reliance Electric Co., Marketing Into Center, Cleveland, OH 44199 ....•. 800-245-4501 
§Shokai Far East Ltd., Hartsdale, NY 10530 .............................. 914-681-0700 
§Sigma Instuments, Pacific Scientific, Weymouth, MA 02189 ............. 617-340-0700 
§Solid State Relays, Oak Brook, IL 60521 ................................ 312-932-1660 

Spectron Glass & Electronics, Inc.. Hauppauge, NY 11788 ••............ 516-582-5600 
Stalron International, Inc.. Buffalo, NY 14203 ...........•...•.. ,......... 716-854-3443 
ST!, Control Components Div. San Diego. CA 92126-4507 ............... 619-566-7880; 

800-626-5053 
§ Struthers-Dunn Military Relays, Sub. Of Nytronics, Inc.. Pitman, NJ 08071-0901 

· ... " ....... , .. .. . . ..... .. ..•.•. . .. ... ..•.. •. ..•.. . .. •.•.. . .. ••..•. •.• 809-589-7500 
§t Teledyne Solid State, A Div. of Teledyne Relays, Hawthorne, CA 90250 

Thermosen, Stamford, CT 06904 ...................................... . 
§t Theta-J Corporation, Wakefield, MA 01880 ............................ .. 

Un~ed Technologies Control Systems, Logansport, IN 47401 .........•. 
Vanguard Relay Corp., Warwick, RI 02888 ............................ .. 

213'777-oon 
203-324-6125 
617-246-4000 
219-747-6142 
401-732-0700 

EEM 1989 §-Product sold through distributors t-Product meets Mil specs 



Relays, Programmable-4500 

Relays, Programmable-4500 
AJtech Corp., Somerville, NJ 08876. 201-359-4454 • • • • • • • • • • • • • • • • • • • •• 8-1421 

§ Hi-G Company, A Subsidiary of Nytroilics Inc., Hartford, CT 06114, 203-522-8600 
........................................ , •••••••••••••••••.••••.•• 8-1538 

Matrix Systems Corp., Calabasas, CA 91302, 818-992'6776 • . • • • • • • • • • •• 8<1519 
§ Midtex Relaye, Inc., EI Paso, TX 79906, 915-772·1061;1-800-MIDTEX1 ••• 8-1585 
§ PotIer Ii Brumfield, A Slemeila Co., Princeton, IN 47671-0001, 812-386-1000 

• • •• • • • •• • • • • • • . • • • • • • • • • • • • •• • • • • • • • • • • • •• • • • • • • • • • • • • • • . • • 8<1597,1607 
§ Amerace Corporation. Hackettstown, NJ 07840 ..... :................... 201-852-1122 
§ American Control Products, Div. of Precision Timer Co., Inc., Westbrook, CT 06498 

· ..... , ......................................... " . . . .... .. .. .. .. .. .... 203-399-6253 
Cardinal Control Co., Kensington, CT 06037 ...... ,..................... 203-828'6379 
COS - Colorado Data Sye., Englewood, CO 80110 ...... 303-762-1640;fIOO.CDS-ATE1 
CYTEC Corp., Penfield, NY 14526 .......... ,............ 716-381-474O;8()(}'34&'3117 

§ Eagle SIgnal Controls:A Mark IV Inds. Co., Austin, TX 78753 ............ 512-837-8300 
§Gems Sensors Division, IMO Delavallnc, Plainville, CT 0602-1198 ..... 203-677-1311 

GTE SUPPI. Y, GTE Communications Systems, Salt Lake City, lfT 84116 
· ........................... , .. .. . .. .. . .. .. .. . .. . . . .. .. .. . . .. . .. .. . .. .. 800-433-4837 

GTE Switching & Telephone Produc\s, Northlake, IL 60184 ............. 312'681-7100 
§ Gunther, W, GmbH, D 8500 Numberg 82, WEST GERMANY .......... (0)911 /65521 or 

65520 
Information T~ IndL Inc., Holcomb, NY 14469 ...................... 716'657-7074 
Master Electronic Controls, Los Angeles, CA 90025 ..... . .. .. .. .. ... .... 213-452-1336 
Switches Unlimned, Inc., Woodside, NY 113n ........... 718-478-5OOO;800-221-D487 

Relays, RF (Incl. Antenna & Coaxial)-4500 
§ American Relays, Inc., Santa Fe Springs, CA 90670, 213·944-0447 •••••• 8<1422 
§ Aromat Corp., New ProvIdence, NJ 07974, 201-484-3550 •• • . •• . . • . • • • •• 8<1434 
§c.P. Clare Corp., Chicago, IL60645, 312-262-noo ..................... 8-1442 

§t Communications Instrumenta, Inc., Fairview, NC 28730,704-628-1711 
• • • • • • • • • • . • • • • • . • • . . • • • • • • • • . • . • • . • . • • • • • • . • • • • • • • . . • • B-1444-1445,1448 

Compac, Holbrook, NY 11741, 516-585-3400 •••••••••••••.••••••••.••• 8-1703 
Colo CorporaUon, Providence, RI 02907, 401-943-2686 •••••.••••••••.• 8<1451 
CYTEC Corp., Panlield, NY 14526, 716-381-4740;800-346-3117 .••••.••• D<1241 
Fifth Dimension, Inc., Trenton, NJ 08638, 609-393-8350 .•.••••.••••.•.. 8-1474 

§t Genlc:om Corp., Waynesboro, VA 22980,703-949-1471 .••.•••.••• 8-1488-1490 
Gordos, A FUnt Industries Company, Rogers, AR. 72757, AR 72757,501-636-5000 

• • • • • • • • • • • • • • • • • • • • • • • . . • • • • • • • • • • . • . • • • . . . • • . • • • • • • • • • • •.. 8-1494-1496 
§t HI-G Company, A Subsidiary of Nytronlcs Inc., Hartford, CT 06114,203-522-8600 

............................................................ 8-1522,1532 
§ ITT Components, ITT Corporation, Irvine, CA 92718,714-727-3001 •.••.. 8-1548 

Kilovac Corp., Santa Barbara, CA 93140-4422, 805-684-4550 •.•••• 8<1552-1556 
t LSI Jennings, San Jose, CA 95122-2696, 408-292-4025 ••••.•••••• B-1570-1573 

Matrix Systems Corp., Cslaliasas, CA 91302, 818-992-6n& • . • • • • • • • • . •. 8-1519 
§ Omron ElectroniCS, Inc., Consumer & Commerical Div., Schaumburg, IL 60173, 

312-843-7900 ............................................... 8-1592-1593 
§t Teledyne Relaye, Teledyne, Inc., Hawthorne, CA 90250, 213-7n.oon 

• ••••••••••••••••••••••.••.••.•••••••••••.••••••••••••••• , •• 8-1640-1650 
COS - Colorado DaIs Sys., Englewood, CO 80110 ...... 303-762-1640;8OO-CDS-ATEI 

§Cosar Corporation, Dallas, TX 75238 .................... 214-340-4584;8()()'527-1207 
tDaico Industrias, Inc., Compton, CA 90224 .............................. 213-631-1143 

§t Dow-Key Microwave Corporation, Ventura, CA 93003 .. , . . . . . . . . . . . . . . .. 605'650-0260 
§ Elec-Tro~ Inc., Saugus, CA 91350 ....................................... 805-252-8330 
t Electronic Speciaity Corp., Vancouver, WA 98665 ....................... 206-574-5000 
§ Gunther, W, GmbH, D B500 Numberg 82, WEST GERMANY ......... (0)911/65521 or 

65520 
Hasco Componenls, Inc., Bellrose Village, NY 11001 .................... 516-328-9292· 
INRESCO, Inc., Pl Pleasant, NJ 08742 .•............ '" ................. 201-1192-5881 
Leach Relay Division, Leach Corporalion, Los Angelas, CA 90003 ...... 213-232-8221 

§ Magnecraft Electric Co, Northbrook, It 60062-5376 . . . . . . . . . . . . .. . . . . . .. 312-564-8800 
MarLee SwitCh Co, Upland, CA 91786 ..........................•....... 714-982-69BB 
Master Electronic Controls, Los Angeles, CA 90025 ,.................... 213-452-1336 
Mouser Electronics, Manslield, TX 76063 ............................... 800-346'6873 

§ NEJpenIhe, Inc., Palo Alto, CA 94303 ..... . . . . . . . . . . . . . .. 415-B56-9332;800-NEPEIffiiE 
§Omron Eic1ms., Inc., Control Camps. Div, Schaurnburg,IL 60173 ........ 312-843-7900 
tALC Electronics, Inc., Mt Kisco, NY 10549 .............................. 914-241-1334 
t Sage Laboralorias, Inc., Natick, MA 01760 .............................. 506'653-0844 
t Teledyne Microwave, Mountain View, CA 94043 ........................ 415-968-2211 

Tharmosen, SIsrnford, CT 06904 ....................................... 203-324'6125 
t Transco Products, Inc., camarillo, CA 93011'6003 ...................... 805-987-8007 

Unadilla Antenna MIg. Co, Andover, MA 01810 ......................... 508-475-7831 
Vanguard Relay Corp., Warwick, RI 02886 .............................. 401-732-0700 

§ Wabash Magnetics, Wabash, IN 46992 ................................. 219-563-2191 

Relays, Reed-4500 
§ American Relaye, Inc., Santa Fe sPrIngs, CA 90670,213-944-0447 ••••.• 8-1422 
§ Arqrnat Corp., New Providence, NJ 07974, 201-464-3550 • • • •• 8-1433-1434,1439 
§ c.P. Clare Corp., Ch~, IL 60645, 312-262-noo • • • • •• • • • • • • • • •• 8<1442-1443 
t Computer Componenta, Inc., Palhani, NY 10803, 914-738-1611 ••••••••• 8-1449 

Colo Corporation, Providence, RI 02907, 401-943-2686 •••••••.••• 8-1451-1455 
Douglas Rendall, Pawcatuck, CT 06379, 203-599-2075 ••••••••.••• .8<1464-1465 

§ Gordos, A Flint Industries Company, Rogers, AR. 72757, AR 72757, 501-636-5000 
• • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • •• 8<1494-1498 

Hasco Components, Inc., Bellrose Village, NY 11001, 516-328-9292 
• ••••••••••••••••••••••••.•••• " •• • • • •• • • • • • . • • • • • • • • • • • • • •• 8<1514-1515 

t LSI Jennings, San Jose, CA 95122-2696, 408-292-4025 •••••••••••••••• 8-1572 
§ Mldtex Relaye, Inc., EI Paso, TX 79906, 915-772-1061;1-800-MIDTEXI 

, • • • • • • • • • • •• • • • • . • • • • • • • • • . • • . • • • • • . • • • • • • • • • • • • • . • • • • • • • • .8-1584-1585 
§ Potter Ii Brumfield, A SIemens Co., Princeton, IN 47671-0001,812-386-1000 

• •••••••••••••.••.•••.•••••.•• '" • • • • • • • • • • • • • • • • • • • • • • . • • •• 8<1597-1598 
§ standex ElectroniCS, standex international, Cincinnati, OH 45209, 513-871-37n 

....... ; .. .. • .. • .. .. .. .. • .. .. .. .. .. .. • .. .. • .. .. .. • .. .. .. • A-I298, 8<1629 
§t Struthera-Dunn Military Relays, Sub. 01 Nytronics, Inc., Pllman, NJ 0807HI901, 

609-589-7500 •••••••••••••••••••••••••• ; ••••• ,.............. 8<1632-1633 
§Struthera-Dunn Industrial & Commerlcal Relaye, Sub. of NytronIca, Inc., 

Darlington, SC 29532, 603-393-5421 ............................... 8<1639 

PRODUCT INDEX & DIRECTORY 
§ Wabash Magnetics, Wabash, IN 40992, 219-563-2191 •••••••••.••• 8<1652-1653 
t Babcock, Inc., Orange, CA 92667 ...........•........................... 714-633-3700 
§ Baknor Industries Inc., Mississauge, ONT, CANADA L5L lXl ........... 416-828-2400 
§Cosar Corporation, Dallas, TX 75238 ................. '" 214-340-4584;800-527-1207 
§ Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Conlrols DiY, Milwaukee, 

WI53216 ............................................................ 414-449-7467 
§EI & S Corporation, Stoneham, MA 02180 ............................... 6t7-438-53OO 
§ Elec-Trot Inc., Saugus, CA 91350 ........... '" ....... ....• . .•..... ..... 805-252-8330 
tEleclro National, Canton, MS 39046 .................................... 601-859-5511 
§Electronic Applications Co., EI Monte, CA 91734 ........................ 818-442-3212 
§ Erni Components, Richmond, VA 23236. ...•...........................• 804-794'6367 

Fifth Dimension, Inc., Trenton.NJ 0B638 ................................ 608-393-8350 
Gordon Products, Brookfield, CT 06504 ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203-775-4501 
GTE SUPPLY, GTE Communications Systems. Salt Lake City, lfT 84116 

· .. .. .. .. . .. . .. . .. . .. . .. .. .. . . . . .. .. . .. .. . . . .. .. . .. .. . .. .. . .. .. . .. .. ... 800-433-4837 
GTE Swnching & Telephone Products, Northlake, IL 60164 ............. 312-681-7100 

§ Gunther, W, GmbH, D 8500 Numberg 82, WEST GERMANY ......... (0)911/85521 or 
. 65520 

§Hamlin, Lake Mills, WI 53551 ........................................... 414'648-2361 
Information Transfer 1nd1.1nc., Holcornb, NY 14469...................... 716'657-7074 
INRESCO, Inc., Pl PIeasan~ NJ 08742 .................................. 201-892-5861 

§ Interconnect Devices, Inc., Kansas City, KS 66106 ...................•.. 913-342-5544 
Intemational Mircoelectronics, Arlington, TX 76003 ...................... 817-561-2244 

§ Magnecrafl Electric Co, Northbrook, IL 60062-5376 .......•.•...•.. " . . . 312-564-8800 
Master Electronic Controls, Los Angeles, CA 90025 .... . . . . . . . . . . . . .. . .. 213-452-1336 
Matrix Systems Corp., Calabasas, CA 91302 ................ "........... 818-992'6n6 

§MKC Electronics Corp., Overland Park, KS 66215 ....................... 913-894-9711 
Mouser Electronics, Mansfield, TX 76063 ............................... 800-346-6873 

§ NEC Electronics, Inc., Mountain View, CA 94039 ........................ 415-960-8000 
§ Original Electric MIg. Co, Inc., Middlesex, NJ 0B846 ..................... 201-271-5nO 
§ Relay Specialties, Oakland, NJ 07436 .. .. . .. .. .. . .. . . .. .. . .. ... . .. . .. .. . 201-337-1000 
§Shokal Far East, Ltd., Hartsdale, NY 10530 ... ,......................... 914-681-0700 

§t Solid State Electronics Corp., Northridge, CA 91324 .... . . . .. . . . . . . . . . . . . 818-993-8257 
§Sond State Relays, Oak Brook, IL 60521 ................................ 312-932-1660 
§Spectron Glass & Electronics, Inc., Hauppauge, NY 11788 .............. 516-582-5600 
t SR Engineering. BW liP Intemationa~ Inc., Garden Grove, CA 92643 .... 714-554-4200 

Tane Alarm Products, Floral Park, NY 11001 ............................ 516-328-3351 
tTeledyne Microwave, Mountain View, CA 94043 ........................ 415-968-2211 

Thermosen, Stamford, CT 06904 ....................................... 203-324'6125 

Relays, Reed, Surface Mount-4500 
§ American Relays, Inc., Santa Fe Springs, CA 90670,213-944-0447 •••••• 8-1422 
tComputer Components, Inc., Palham, NY 10803, 914-738-1611 ••••••••• 8<1449 
§ Colo Corporation, Providence, RI 02907, 401-943-2686 ••.•.••••••••••• 8<1451 
§ Gordos, A Flint Industries Company, Rogers, AR. 72757, AR 72757, 501-636-5000 

.••••••••.•••••••••••.•.••••••••.••••••.•••••••••••••••••.••••••• 8-1494 
Hasco Componenta, Inc., Bellrose Village, NY 11001, 516-328-9292 ••••• 8-1514 

§ Potter" Brumfield, A Siemens Co., Princeton, IN 47671-0001, 812-386-1000 
••••.••••.••••••••..•..•••••••••.•••••..•••••••.•••••••.•••• 8-1597-1598 

SChrack North America Corp., Ronkonkoma, NY 11779-7209, 516-737041099 
• • . • . • • • • • • . • • • • • • . • . • • • • . • • • • •• • • . • • • •• • . . • • • • • . • • • • • • • • • •• 8-1617-1622 

Struthers-Dunn Industrial & Commericsl Relaye, Sub. of Nytronica, Inc., 
Darlington, SC 29532, 803-393-5421 .......................... • .... 8-1639 

§ Baknor Industries Inc., Mississauge, ONT, CANADA L5L 1Xl ........... 416-828-2400 
§ Fujnsu of America, Santa Clara, CA 95054 .............................. 408-562-1000 
§ Hamlin, Lake Mills, WI 53551 ........................................... 414'648-2361 
§ IDEC Corporation, Sunnyvale, CA 94089-2211 .......................... 408-747-0550 

Intemational Mircoelectronics, Arlington, TX 76003 ...................... 817-561-2244 
Magnecraft Electric Co., Northbrook, IL 60062-5376 . . . . . .. . . . . .. . . . . . . . . 312-504-8800 
Master Electronic Controls, Los Angeles, CA 90025 ... . . . . . .. . . . . . . . . . .. 213-452-1336 
Mouser Electronics, Manslield, TX 76063 ............................... 800-346-6973 

§Spectron Glass & Electronics, Inc., Hauppauge, NY 11788 .............. 516-582-5600 
§ Wabash Magnetics, Wabash, IN 46992 ................................. 219-563-2191 

Relays, Sealed-4500 
Alrpax Co., Frederick Div., FrederIck, MD 21701, 301-663-5141 ••••••••• 8-1413 

t Allied Control, Plantsville, CT 06479, 203-&21'6nl ••••••••.• 8<1415,1417,1419 
§ American Relaye, Inc., Santa Fe Springs, CA 90670, 213-944-0447 •••••• 8<1422 
§ AmerIcan Zettler, Aliso Vl8jo, CA 92656, 714-831-5000............ 8-1426-1431 
§ Aroma! Corp., New Providence, NJ 07974, 201-464-3550 

• • . • . • • • • • • • • • • • • • • • • • • • • . • •• • • • • • • • • • • • • • • • • •• • •• 8-1432-1434,1436-1439 
§ c.P. Clare Corp., Chicago, It 60645, 312-262-noo • • • • • • • • • • • . • • •• 8-1442-1443 

§t Communications Instrumenta, Inc., Fairview, NC 28730, 704-628-1711 
• • • • . • •• • • . . • • • • • • • • • • • • • • • • • •• •• • • • • • • • • • • • • • • • • • • • • • • • • • •• 8<1444-1448 

t Computer Componenta, Inc., Palham, NY 10803, 914-738-1611 ••••••••• 8<1449 
Coto CorporaUon, ProvIdence, RI 02907, 401-943-2686 •••.•••••••••••• 8-1451 
Deltrol Controls, Milwaukee, WI 53215, 414-671-6800 ••••••••••••• B-1462-1463 
Douglas Randall, PawcatUCk, CT 06379, 203-599-2075 • • • • • • • • • • •• 8<1465-1468 
Eichhofl ElectroniCS, Warwick, RI 02886, 401-738-1440 

• .. . • .. .. • .. .. .. .. • .. .. • .. .. • .. .. .. .. .. .. .. . .. • A-I652-1655, 8<1470-1471 
FIlth Dimension, Inc., Trenton, NJ 08638, 609-393-8350 •••••••••••••••• 8<1475 

§ Fujitau of Americs, Santa Clara, CA 95054, 408-562-1000 ••••••••• 8<1478-1485 
§tGenlcom Corp., Waynesboro, VA 22980, 703-949-1471 ................ 8<1488 

§Gordos, A FUnt Industries Company, Rogers, AR. 72757, AR 72757, 501-638-5000 
• • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • •• • . • • • •• • • • • • • • • • • • • •• 8·1494-1502 

§ Grayhillinc., La Grange, IL 60525, 708-354-1040 •••••••••••••••••••••• 8<1510 
Hasco Components, Inc., Bellrose Village, NY 11001, 516-328-9292 

... • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • .. • • • • • • • • • • • • • • 8<1514,1516-1521 
§t Hi-G Company, A Subsidiary of Nytronics Inc., Hartford, CT 06114,203-522-8600 

.................................................. 8<1522,1528,1531-1532 
§ ITT Components, ITT Corporation, Irvtne, CA 92718, 714"727-3001 

.••••••••••••••••••••••••••••••••••••••••••••••••• 8·1544-1547,1549-1550 
Kllovac Corp., Santa Barbara, CA 93140-4422, 805-884-4550 •••••• 8-1552-1553, 

1555 
§t Laach Relay Division, Leach Corporation, Los Angelea, CA 90003, 213-232-8221 . 

• • • • • • • • • • • • • • • • • • • • .... • •••• • •• •••••• •• • • • • • •• •• • • • • • • • • • •• 8<1561-1563 

§-Product sold through distributors t-Product meets MIL specs EEM 1989 



§t Une Electric Products, Hartford, CT 06141,203-659-3573;1-800-331-1137 
•••••••••••••. '" ••••••••••••••.••••••••••••••••••••••••••••••••• a'1565 

t LSI Jennings, San Jose, CA 95122-2696, 408-292-4025 •••••••••••••••• a01572 
§ Mldtex Relays, Inc., EI Paso, TX 79906, 915-n2-1061;1-800-MIDTEX1 

•••••••••••••••••••••••••••••••••••••••••••••••.••••••• a 01580,1582-1585 
§ NEC Electronlcs,lnc., Mountain View, CA 94039,415-960-6000 •••• 801586-1587 
§ Omron Eleclronics, Inc., Consumer & Commerlcal DiY., Schaumburg, IL 60173, 

312-843-7900 •.•.••••••.•.••••••••.••••••••••••••••••••••.•• a 01592-1595 
§t Potter & arumfield, A SIemens Co., Princeton, IN 47671.{1Q01, 812-386-1000 

•••••••••••••••••••••••.•.••••••••••..•••••.• a'1597-1599,1603,1606-1608 
§Schrack North AmerIca Corp., Ronkonkoma, NY 11779-7209, 516-737~ 

••••••••••.•.••••••.•.•.••••.•..••.••.•••.•••••••••••.•••.•• a o1617-1622 
sn, Control Components Dlv., San Diego, CA 92126-4507, 

619-566-7680;800-826-5053 ••.••••.•••...•••••••••••••••••••••..•• a01631 
Struthers-Dunn Industrial & Commerlcal Relays, Sub. of Nytronlcs, Inc., 

Darlington, SC 29532, 803-393-5421 •••.•••••••••••••••.••.•.• a'1634-1635 
§ T-Bar Incorporated, a Data Switch Co., Shelton, CT 06484,203-926-1801 

• ••••••••••••••.••••••.•.•••••••••••••.•••••.••.•••••.••.••••••.• a'1850 
Teledyne Relays, Teledyne, Inc., Hawthome, CA 90250, 213-m~n 

••••••••••••••••••••••••.••••••••.•••••••••••••.•••••••••••• a'1640-1650 
Advanced Components Inds., Inc., Spitznagel GmbH, EI Segundo, CA 90245 

· .... .. .. . . . .. . .•.. .. . .. ..• . . .. . .. . . . . . ... .. . ... . . . . . . . . . .. . . . . ..• .. . .. 213-322-4249 
§Brentel< International, Inc., Reading, PA 19601 .......................... 215-375-7200 

Cardinal Control Co. Kensington, CT 06037 ............................ 203-828-6379 
§COmel~Dubilier Elctrns./Sangamo Comps., New Bedford, MA 02744, MA 02741 

· ........•................................................•.....•.... " 508-996-8561 
§Comel~Dubilier Elctrns., Wayne, NJ 07470 .............................. 201-694-8600 

Daico Industries, Inc., Compton, CA 90224 .............................. 213-631-1143 
§t Deutsch Relays, Inc. East Northport, NY 11731 ......................... 516-499-6000 

Diversified Electronics, Inc., Evansville, IN 47706-1140 .................. 812-426-2806 
EIec-Tro~ Inc., Saugus, CA 91350 .. . . . .. . .. . .. . . . . . . . .. . . .. . .. . ....•.. .. 805-252-8330 

t Electronic Specialty Corp. Vancouver. WA 98665 ....................... 206-574-5000 
§FEME Electronics, Inc., Plymouth Meeting, PA 19462 .................... 215-941-0366 

Gordon Products, Brookfield, CT 06804 ................................. 203-775-4501 
§t Guardian Elec. MI~ Co. Chicago, Il60607 ............................. 815-337-0050 

§Hamlin, leke Mills, WI 53551 ........................................... 414-648-2361 
§ IDEC Corporation, Sunnyvale, CA 94089-2211 .......................... 406-747-0550 
§ Inmark Corp. Norwalk, CT 06854 ....................................... 203-866-8474 
§ ITT Schadow, Eden Prairie, MN 55344 .................................. 612-934-4400 

leach Control Products Div. leach Corporation, Buena Pk., CA 90620 " 714-739-0770 
§ love Controls Corp. Wheeling, IL 60090 ................................ 312-541-3232 

Magnecraft Electric Co. Northbrook, Il60062-5376..................... 312-564-8800 
Master Electronic Controls, los Angeles, CA 90025 ...........•......... 213-452-1336 

§Omron Elctrns., Inc., Control Comps. Div. Schaumburg, Il60173 ........ 312-843-7900 
§Original Electric MIg. Co. Inc., Middlesex, NJ 06846 ..................... 201-271-5770 
§Sigma Instuments, Pacific Scientilic, Weymouth, MA 02189 ............. 617-34()'0700 

Switches Unlimiled, Inc., Woodside, NY 11377 ......•..•. 718-476-5OOO;8Q().221-0487 
Thermosen, Stamford, CT 06904 ....................................... 203-324-6125 

Relays, Solid State-4500 
§Allied Control, Plantsville, CT06479, 203-621-6771 .................... a'1418 

Aromat Corp., New Provldence, NJ 07974, 201-464-3550 .••.• a o 1432,1439-1441 
§Crydom Company, Cenritos, CA 90701, 213-865-3536 •.••••••••••• Bo1456-1460 
§ Douglas Randall, PawcatUCk, CT 06379,203-599-2075 .•.••.• 801464,1466-1468 
§ Gordos, A Flint Industries Company, Rogers, AR. 72757, AR 72757, 501-636-5000 

............................................................ B'1499-1500 
§ Grayhillinc., La Grange, Il60525, 708-354-1040 •••••••••••••••••••••• a-1510 

§t Hi-G Company, A Subsidiary of Nytronics Inc., Hartford, CT 06114,203-522-8800 
................. ,........................... B'1522-1527,1532-1533,1537 

§ IDEC Corporation, Sunnyvale, CA 94089-2211, 408-74NI550 ,.......... a'1541 
§ ln1ernational Rectifier Corp., Semiconductor DiY., EI Segundo, CA 90245, 

213-m-2000 .................................................... a'1543 
§Midtex Relays,lnc., EI Paso, TX 79906, 915-n2-1061;1-800-MIDTEXl 

............................................................ a'1582-1585 
Omega Engineering, Stamford, CT 06907,800-826-6342 ••.•.•• ao1823, C'1907 

§ Omron ElectroniCS, Inc., Consumer & Commerlcal Div., Schaumburg, IL 60173, 
312-843-7900 ............................................... a 01592-1593 

§ Potter & arumfield, A Siemens Co., Princeton, IN 47671.{1Q01, 812-386-1000 
•••••••••••••••••••••••••••••••••••••••••••.•••••• a'1597,1800,1&09-1613 

§ Sharp Electronics Corp., Microelectronics Dlv., Mahwah, NJ 07430, 201-529-8757 
................................................................. a·1623 

§ Silicon Power Cube Corp., Long Beach, CA 90805, 213-634-9390 
••••••••••••••••••••••••••••••.•••••••••••.••••.•••••.• a'1624-1625,l627 

Teledyne Relays, Teledyne, Inc., Hawthorne, CA 90250, 213-m~n 
................... " • • • • .. • .. . . .. .. • . • • • • • • • • • • .. • • • • • .. ... a'1640-1650 

§ Action Instruments, San Diego, CA 92123 .. .. .. .. .. .. .. .. .. .. .. .. . .. .... 619-279-5726 
Allen-Bradley Co., Industrial Conlml Div. Milwaukee, WI 53201 .......... 414-382-2000 

§ Alpha Dist Corp., Richfield, OH 44286 .................................. 216-659-7100 
§ Amerace Corporation, Hackettstown, NJ 07840 ......................... 201-852-1122 

Amerace Corp. Elastimold Div, Hackettstown, NJ 07840 ................ 201-852-1122 
§t Antex Electronics Corp., Gardena, CA 90248 .................... , . . . . . .. 213-532-3092 

t Applied Controls Co. Inc., Fairfield, NJ 07006-2828 .....•............•.. 201-227-5454 
t Argent ElectrOnics, Troy, OH 45373 .•...............................•... 513-335-0031 
t Babcock, Inc, Orange, CA 92667 ....................................... 714-633-3700 

Barber-Colman Co., Indl.lnstrs. Div. Rockford, Il61125-7040 ........... 815-877-0241 
§ Basler Elec., Highland, Il 62249 ...........•............................ 618-854-2341 

Cardinal Conlml Co. Kensington, CT 06037 ............................ 203-828-6379 
Cross Electronics, Warrendale, PA 15086 ............................... 412-776-1591 
Daytronic Corp. Hawker Slddeley, Miamisburg, OH 45342 ...•.......... 513-866-3300 

tDionics, Westbury, NY 11590 ........................................... 516-997-7474 
§ Diversified Electronics, Inc., Evansville, IN 47706-1140 •...•............. 812-426-2806 
§Eagle Signal Controls:A Mark IV Iods. Co., Austin, TX 78753 ............ 512-637-8300 
§ Eaton Corp.lCutler-Hammer Prods, Aerospace & Commercial Controls Div. Milwaukee, 

WI 53216 ....................... ' .................................... 414-449-7487 
§EDL., Inc. Hauppauge, NY 11788 ...................... 516-435-2808;1-8Q().DIAL EDl 
§EI & S Corporation, Stoneham, MA 02180 ............................... 617-438-5300 

§ Elec-Tro\ Inc., Saugus, CA 91350 ....................................... 805-252-8330 
§ Electromatic Controls Corp., Holfman Estates, Il 60195-2010 ........... 312-682-5757 

Electronic Specialty Corp., Vancouver, WA 98685 ....................... 206-574-5000 
Enerco, Inc., Seattle, WA 98108 ......................................... 206-762-1422 

§ Gems Sensors Division, IMO Delavallnc., Plainville, CT 0602-1196 ..... 203-677-1311 
§ Guardian Elec MI~ Co. Chicago, Il60607 ............................. 815-337~ 
§ Gunther, W, GmbH, D 8500 Nurnberg 82, WEST GERMANY ....•.... (0)911/85521 or 

65520 
Hasco Components, Inc. Bellrose Village, NY 11001 .................... 516-328-9292 

§ Instrumentation & Control Sys., 1CS.lnc., Addison, Il60101 ., ............ 312-543-6200 
International Mircoetectronics, Arlington, TX 76003 ...................... 817-561-2244 

§ ITT Components, ITT Corporation, Irvine, CA 92718 ........... .. .. .. .... 714-727-3001 
Klockner Moeller, Natick, MA 01760 .................. ;................. 508-855-1910 

§tLeach Control Products Div., leach Corporation, Buena PI<., CA 90620.. 714-739-0770 
§Magnecralt Electric Co. Northbrook, Il60062-5376 .............•.•..... 312-564-6800 

Master Electronic Controls, Los Angeles, CA 90025 ......... ,........... 213-452-1336 
Matrix Systems Corp. Calabasas, CA 91302 ............................ 818-992-6776 

§ MKC Electronics Corp., Overland Park, KS 66215 ....................... 913-894-9711 
Mouser Electronics, Manslield, TX 76063 ............................... 8Q().346-6873 
National Controls Corp., W. Chicago, Il 60185 .......................... 312-231-5900 

§Omron Elctrns., Inc., Control Comps. Div. Schaumburg, Il60173 ........ 312-843-7900 
§ Opto 22, Huntington Bch. CA 92649 .................................... 714-891-5861 

Paragon Electric Co, Inc. Two Rivers, WI 54241 ........................ 414-793-1161 
§ Payne Engineering, Scott Depo~ WV 25560 ...•..... " . .. . . . . .. . .. . . .. .. 304-757-7353 

Phase Control Electronics, Glendale, NY 11385......................... 718-441-4278 
§Philips ECG, American Philips Co. Waftham, MA 02254 ................. 617-890-6107 
§ Phoenix Contact, Harrisburg, PA 17111 ................................. 717-944-1300 
t Preferred Electronics, Inc., Westfield, MA 01086 ......................... 413-568-2301 

Princo Instruments, Inc., Southampton, PA 18966 
t PSG Inds., Perkasie, PA 18944 .. .. .. .... .... .. .. ........ .... .. .. .. .. .... 215-257-3621 

Regent Controls, Inc., SheRon, CT 06484-0767 .. . . . . . . . . . . . . . . . . . . . . . . . . 203-736-2924 
§Relay Specialties, Qakland, NJ 07436 ................................... 201-337-1000 
tRlC Electronics, Inc., Ml Kisco, NY 10549 .............................. 914-241-1334 
t Sage laboratories, Inc. NatiCk, MA 01760 .............................. 508-853-0644 
§Scientific Technologies, Optical Sensor Div.lnG. Hayward, CA 94544 ... 415-471-9717 
tShokai Far East, Ltd. Hartsdale, NY 10530 ............................. 914-681-0700 

§t Solid State Electronics Corp. Northridge, CA 91324 . . . . . .. . .. . . .. .. .. ... 818-993-8257 
§Solid State Relays, Oak BrMk, Il60521 ................................ 312 .. 932-1660 
§ Spemco Switches, St Clair Shores, MI 48080 ..........................• 800-482-2828 
§ Square D Co., Palatine, Il 60067 ........................................ 312-397-2600 
§ SSAC Incorporated, Baldwir.sville, NY 13027 ........................... 315-638-1300 
§ Struthers-Dunn Military Relays, Sull Of Nytronics, Inc., Pitman, NJ 08071-0901 

. . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 609-589-7500 
§ Struthers-Dunn Industrial & Commarical Relays, Sub. 01 Nytronics, Inc., Darlington, SC 

29532 ... .. .. . .. . . .. . . .. . . .. .. . .. .. .. .. . . . . . . . .. . .. . .. . .. . .. .. .. .. . ... 803-393-5421 
§ Syracuse Electronics, Pass & Seymour, Inc., Syracuse, NY 13221 ....... 315-468-6211 

Tapeswitch Corp. of America, Farmingdale, NY 11735 .................. 516-694-8312 
§t Teledyne Solid Stale, A Div. of Teledyne Relays, Hawthorne, CA 90250 

Tempo Instrument, Inc., Commack, NY 11725 .......................... . 
§t Theta-J Corporation, Wakefield, MA 01580 .............................. . 

t Tong HSing Elctm. Iods. lid., Oram, UT 84058 ......................... . 
Triac Electronic Systems, In~. Glendale, NY 11385 .................... . 
United Technologies Control Systems, logansport, IN 47401 .......... . 

§ Wheelock, Inc., long Branch, NJ 07740 ................................ . 

Relays, Solid State, Surface Mount-4500 

213-7n-0077 
516-864-3700 
617-246-4000 
801-226-1383 
718-441-4759 
219-747-6142 
201-222-6880 

Allied Control, Plantsville, CT 06479, 203-621-6771 •••••••• , •••.••• ,... 801418 
Aromal Corp., New Providence, NJ 07974, 201-464-3550 • , • • • • • • •• a'144O-1441 
Crydom Company, Cerritos, CA 90701, 213-865-3536 •• , • • • • • • • • • . • • . • • a'1460 
Master Electronic Controls, los Angeles, CA 90025,213-452-1336 •• B'1576-1577 
Omega Engineering, Stamford, CT 06907, 800-826-6342 •••.••••••••.•• a'1823 
Altach Corp. Somerville, NJ 08676 ..................................... 201-359-4454 
Micltex Relays, Inc., EI Paso, TX 79906 ................. 915-772-1061;1-8O().MIDTEXI 
Potter & Brumfield, A Siemens Co., Princeton, IN 47671-0001 ........... 812-386-1000 
Switches Unlimited, Inc. Woodside, NY 11377 ........... 718-478-5000;8OQ--221-0487 

Relays, Stepping-4500 
t lucas ledex Inc., Vandalia, OH 453n-0427, 513-898-3621 •••• ,... 801964-1965 
§ Potter & arumfield, A Siemens Co., Princeton, IN 47671.{1Q01, 812,396-1000 

, ••.•.•••••••••••••••.•••••••••••••••• , •••••••••••••••••.•• ; ••••• a'1603 
§ Struthers-Dunn Industrial & Commerlcal Relays, Sub. of Nytronics, Inc., 

Darlington, SC 29532, 803-393-5421 •••••••••••••••••••••••••• 801536,1638 
Airpax Co., Frederick Div. Frederick, MD 21701 ...................•...•. 301-863-5141 

§ Belloiram Corporation, Pelham, NH 03076 ....•.......... 603-635-2103;8Q().343-0039 
§t Communications Instruments, Inc., Fairview, NC 28730 •..............•. 704-628-1711 

Electroswitch, Unit 01 Electrt) Switch Corp. Weymouth, MA 02t88 •.. ;... 617-335-5200 
GTE Switching & Telephone Products Northlake,ll60164 ............. 312-681-7100 

§ Guardian Elec MIg. Co., Chicago. Il 60607 ............................. 815-337-0050 
Master Electronic Conlmls, los Angeles, CA 90025 .. . . . . . . . . . . . . . . . . . • . 213-452-1336 

§Micltex Relays, Inc. EI Paso, TX 19906 ................. 915-772-1061;1-8O().MIDTEXI 
Relay Service Co. Chicago, Il 60651 ................................... 312-252-2700 

§ Relay Specialties, Oakland, NJ 07436................................... 201-337-1000 
§ Reliance Electric Co. Marketing Info Center, Cleveland, OH 44199 ...••. 8Q().245-4501 
§Struthers-Dunn Military Relays, SUb. Of Nytronics, Inc., Pitman, NJ 08071-0001 

...........................•........................................... 609-589-7500 

Relays, Telephone-4500 
§ American Relays, Inc., Santa Fe Springs, CA 90670, 213-944-0447 .• • • • •• e"422 
§ c.P. Clare Corp., Chicago, Il60645, 312-262-nOG • • • • • • • • • • • • • • • • • • • •• a'1442 

§t Communications Inatruroonts, Inc., Fairview, NC 28730, 704-628-1711 ••• 801445 
Coto Corporation, Providence, RI 02907,401-943-2686 •••••••••••••••• e'I451 
International Rectifier Corp., Semiconductor Div., EI Segundo, CA 90245, 

213-m-2000 .,., ... ., .. ., • ., ....... ., .. ., ............ .,.,....... a·1543, 
§ ITT Components, ITT Corporation, Irvine, CA 92718, 714-727-3001 •••••• 801547 

EEM 1989 §-Product sold through distributors t-Product meets MIL specs 



Relays, Telephone-4500 (Cont'd) 
§ Omron Electronics, Inc., Consumer & Commerical Diy., Schaumburg, Il60173, 

312-843-7900 ............................................... a.I592-1593 
§ Schrack North America Corp., Ronkonkoma, NY 11779-7209, 516-737-G099 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • •• •• • • • • • • • • • •• a·1617-1622 
Airpax Co, Frederick Div. Frederick, MD 21701 ......................... 301-883-5141 

§American Zettler, Aliso Viejo, CA 92656 .................................. 714-631-5000 
§ Aromat Corp, New Providence, NJ 07974 .......... ; .... ,.............. 201-464-3550 

Bosch, Robert, Corp., Broadview,IL 60153 .............................. 312-865-5200 
Cardinal Control Co, Kensington, CT 08037 ............................ 203-828-6379 
DeRrol Controls, Milwaukee, WI 53215 .................................. 41+671-6800 
Elec-Tio~ Inc., Saugus, CA 91350 ........ , .. .. .. . . .. . . . . .. .. . .. ... .. . ... 805-252-8330 
Fifth Dimension, Inc., Trenton, NJ 08636 ......... .. .. .. .. .. . .. .. .. .. .. .. 609-393-8350 
Gordes, A Flint Industries Company, Rogers, AR. 72757, AR 72751 ..... 501-636-5000 
GTE SUPPlY, GTE Communications Systerns;"SaR Lake City, UT 84116 

.............................................. 0> .... ,. .. .. .... .. .. • .. .. 800-433-4837 
GTE Switching & Telephone Products, Northlake, R. 60164 ........... ' .. 312-681-7100 

§ Gunther, W. GmbH, D 8500 Numberg 82, WEST GERMANY ..••..... (0)911/65521 or 
65520 

Hasco Components, Inc., Bellrose Village. NY 11001 .................... 516-328-9292 
§t Int9l"CQnnect Devices, Inc., Kansas City, KS 66106 ...................... 913-342-5544 

§ ITT 8chadow, Eden Prairie, MN 55344 ... .. .. .. . .. .. .. . .. .. .. .. .. • .. .. .. 612-984-4400 
Liberty Controls, Shorewood, Il60435 .......•................•..•...... 815-725-2241 

§t Line Electric Products, Hartford. CT 06141 ............. 203-659-3573;1-800-331-1137 
§Magnecrait Electric Co. Northbrook, Il60082-5376 ....•.....•.......... 312.564-8600 

Master Electronic Controls, los Angeles, CA 90025 . . . . . . . . . . . • . . • . . • . .. 213-452-1336 
§Midtex Relays. Inc., EI Paso, TX 79806 ........•......•• 915-772-1061;1-600-MIDTEXI 
§ NEG Electronics, Inc., Mountain View, CA 94039 ...........••.•......... 415-960-6000 
§Omron EIctrns, Inc" Control Comps. Div. Sohaumburg, IL 60173 .....•.. 312-843-7900 
§ Original Electric Mig. eo.. Inc., Middlesex, NJ 08846 ..................... 201-271-5770 
§ Potter & Brumfield, A Siemens Co. Princeton, IN 47671-0001 .•..•...... 812-388-1000 

Relay Service Co, Chicago, IL 60651 ......•.....•......•.....•........• 312-252-2700 
§ Relay Specialties, Oakland, NJ 07436 .. . .. . .. .. .. .. .. • .. . .. .. .. . .. .. .. .. 201-337-1000 
§Shokai Far East, ltd., Hartsdale, NY 10530 ............................. 914·681-0700 

Statron International, Inc., Buffalo, NY 14203 ......•.........•..•..•..... 716-854-3443 
§t Theta.J Corporation, Wakefield, MA 01880 .....•..•.. " ........... , ... " 617-248-4000 

§ Wheelock, Inc., Long Branch, NJ 07740 ...............•.....•........... 201-222-6880 

Relays, Thermal-4500 
A1rpax Co., Frederick DiY., Frederick, MD 21701, 301-663-5141 ••••••••• a.I887 
Allech Corp., Somerville, NJ 08876, 201-359-4454 ••••••••••••••••••••• a.1421 

§ c.P. Clare Corp., Chicsgo, Il 60645, 312-262-7700 • • • • • • • •• • • • • • • • • • • •• a.I442 
Coto Corporation, Providence, RI 02907, 401-943-2686 ••••••••••• a.1451-1453 
Gord98, A Flint Industries Company, Rogers, AR. 72757, AR 72757, 501-636-5000 

•••••••••••••••••••••••••••••••••••••••• ; •••••••••••••••••••••••• a·1495 
§ Mlcllex RelaYll, Inc., EI Paso, TX 79906, 915-772-1061;HIOO-MIDTEX1 •• , a.1584 

§t AmperIte Co., Inc., Union City, NJ 07087 ................................ 201-864-9503 
Cambridge Aeroflo. Inc., Shirley, MA 01484 .........•.........•............ 508-45-2346 
Douglas Randal~ Pawcatuck, CT 06379 ................................ 203-599-2075 

§ Eaton Corp.!CutJer-Harnmer Prods. Aerospaca & Commercial Controls Div. Milwaukee. 
WI 53216 ............................................................ 414-449-7487 

EIec-Tro~ Inc. Saugus, CA 91350 ...•............•...................... 805-252-8330 
§ Gunther, W"GmbH, 0 8500 Nurnberg 82, WEST GERMANy .•...•.•. (0)911/65521 or 

65520 
Hold-Heet Producls Corp., Chicago, R. 60840 .•........•. 312-728-4454;312-728-4455 
Jaico Products, Jaidinger MIg. Co, Inc., Chicago, IL 60622 .•..•..•...•.. 312-421-1090 

t Jettron Products Inc., E. Hanover, NJ 07936 ............................ 201-887-0571 
Master Electronic Controls, Los Angeles, CA 90025 ...•........•........ 213-452-1336 
Prineo Instruments, Inc., Southampton, PA 18966 

tPSG Inds., Perkasie, PA 18944 .......................................... 215-257-3621 
§ Relay Specialties, Oakland, NJ 07436 .. . .. .. . .. .. . .. .. .. .. . . .. .. . .. .. ... 201-337-1000 
§ Square 0 Co., Palatine, IL 60067........................................ 312-397-2600 
§ Struthers-Dunn Military Relays, Sub. 01 Nytronics, Inc., Pitman, NJ 09071-0901 

· ..•......•.............. , ...... , ... .•. . ... . ..•..••.. . . . .. . .. ... ..•.••. 609-569-7500 
§ Struthers-Ounn Industrial & Commerical. Relays. Sub. of Nytronics, Inc., Dariington, SC 

29532 ............... '" . .. .. .. . .. .. . . .. .. .. .. .. .. .. .. .. . .. .. . . . .. .. .. 803-393-5421 
Sylvanip GTE Control Devices, Standish, ME 04064 ...•.....•....•....• 207-842-4535 
Texas Instruments, Connector System, Attleboro, MA 02703 .•.......•... 508-699-5269; 

506-699-3450 
Texas Instrs., Matis. & Controls Grp, Attleboro. MA 02703 . . . . . . . . . . . . . . • 617-699-3800 
Therrn-o-Diso, Inc., Sub. Emerson EIec. Co., Mansfield, OH 44907 .•. . . .. 419-525-8500 

§Wabash Magnetics, Wabash, IN 46992 ................................. 219-563-2191 
Warren GoV, Un~ of Signal Co" Whippany, NJ 07981 •.......... ;.,...... 201-388-1200 

Relays, Time Delay-4500 
§ Allied Control, Plarttsville, CT 08479, 203-621-6771 ••••••••••• ,........ a.1418 
§Aromat Corp., New Providence, NJ 07974, 201-484-3550 .•••••••••••••• a.1432 

Crydom Company, Cenit98, CA 90701, 213-885-3536 •••••••••••••••••• 801457 
§ Douglaa Randall, Pawcatuck, CT 06379, 203-599-2075 •••••••••••• a.1464,1467 
t Electronic SpecIalty Corp., Vancouver, WA 98665,206-574-5000 ••••••• a.1469 
§ HeInemann EleCtrIc Co., Lawrenceville, NJ 08648-0800, 609-882-4800 ••• a.1370 

§t HI-G Company, A Subsidiary of Nytronlcs Inc., Hartford, CT 06114, 203-522-8600 
••••••••••••••••••••••••••••••••••••••••••••••••••••••• a·1534-1535,1538 

Hold-Heel Products Corp., Chicago, Il60640, 312-728-4454;312-728-4455 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• a·1539 

t Logltek, Inc., Ronkonkoma, ,.Y 11779, 516-467-4200 ••••••••••• ,...... a.1588 
Master Electronic Controls, Los Angeles, CA 90025,213-452-1336 •••••• a.,577 

§ Mlcllex ReIaYll, Inc., EI Paso, TX 79906, 915-772-1061 ;1-800-MIDTEX1 
• •••••••••••••••••••••••••••••••••••••••••••••••••••••••• , •• a·'582-1585 

§PoIIer & Brumfield, A Siemens Co., Princeton, IN 4767HIOO1, 812-386-1000 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • •• • • • • • • • •• a·1597,1607-1608 

Schrack North America Corp., Ronkonkoma, NY 11779-7209, 516-73NI099 
.,. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• a·1617-1622 

§ Silicon Power Cube Corp., long Beach, CA 90805, 213-834-9390 ••••••• a.1624 
t m, Control Componenta DiY., San Diego, CA 92126-4507, 

819-588-7880;800-826-5053 •••••• ,................................ a.1631 

§t struthe ..... Dunn Military RelaYll, Sub. Of Nytronics, Inc., PHman, NJ 08071..()901, 
609-589-7500 .,............................................. a·1632-1633 

§t struthe ..... Dunn Industrial & Comrnerical Relays, Sub. of Nytronics, Inc., 
Darlington,SC 29532, 803-393-5421 ............................... a.1637 

§Action Instruments, San Diego, CA 92123 ..................... , ......... 619-279-5726 
§ Air-0-Tronics, Trush Group, Cazenovia, NY 13035 . . . . .. .. .. . .. ... . .. . .. 315-655-2387 
§AIIen-Bradley Co, Industrial Control Div, Milwaukee, WI 53201 .......... 414-382-2000 
§ Attach Corp., Somerville, NJ 08876 ....•................................ 201-359-4454 

§t Amerace Corporation, Hackettstown, NJ 07640 ......................... 201-852-1122 
Ameraca Corp, Elastimold Div., Hackettstown, NJ 07840 ...•.........•.. 201-852-1122 

§ American Control Products, Div. of Precision Tuner Co, Inc., Westbrook, CT 06496 
............................... , .. .. .. . . .. .. . .. .. .. .. . .. .. .. . .. . .. . .. .. 203-399-6253 

§t Amperite Co., Inc., Unioil City, NJ 07087 ................................ 201-864-9503 
§t Antex Electronics Corp., Gardena, CA 90248 . . . • . . . . . • . . • . . . • . . . . . •. . . . . 213-532-3092 

t Argent Electronics, Troy, OH 45373 ..•...•.....••....•..•...•........... 513-335-0031 
§ Artisan Controls Corp., Parsippany, NJ 07054 ........................... 201-428-1770 
§Automatic Timing & Controls Co., King of Prussia, PA 19408 ............. 215-337-5500; 

800-441-8245 
t Babcock, Inc., Orange, CA 92667 ....................................... 714-633-3700 
§ Blentek Intemationa~ Inc., Reading, PA 19601 ..•..•.....•.............. 215-375-7200 

Cardinal Control Co., Kensington, CT 08037 •...•..•.........•.......... 203-828-6379 
§ Cornell-Dubilier Elctrns., Wayne, NJ 07470.............................. 201-694-8600 
§ Cramer Co. Old Saybrook, CT 06475 ................................... 600-247-6784 
§ Deitrol Controls, Milwaukee. WI 53215 .................................. 414-671-6800 

§t Deutsch Relays, Inc., East Northport, NY 11731 ......................... 518-489-6000 
§ Diversified Electronics, Inc., Evansvills, IN 47706-1140 .................• 812-426-2806 
§ Durakool, Inc., American Electronic Components, Elkhart, IN 46514 .•... 219-264-1116 
§ Eagle Signal Controls:A Mark IV Inds. Co., Austin, TX 78753 .....•...... 512-837-8300 
§ Electromatic Controls Corp. Hoffmar. Estates. IL 60195-2010 •.......•.. 312-682-5757 
§ Erni Components, Richmond, VA 23236 ................................ 804-794-6367 
§ Fumas Elec., Batavia, IL 60510 ......................................... 312-879-6000 
§ Gems Sensors Division, IMO Delaval Inc., Plainville, CT 0602-1198 ..... 203-677-1311 

Genicom Corp., Waynesboro, VA 22980 ................................ 703-949-1471 
GTE SUPPLY, GTE Communications Systems. Satt Lake City, UT 84116 

.. .. . . . .. . .. . .. .. . .. .. . . . . . . .. .. .. . .. .. . .. .. . .. .. .. .. .. .. . .. . .. . .. .. ... 800-433-4837 
GTE Switching & Telephone Products, Northlake,ll60184 ............. 312-681-7100 

§ Gunther, W. GmbH, D 8500 Nurnberg 82, WEST GERMANY •.•..•... (0)911/65521 or 
65520 

§IDEC Corporation, Sunnyvale, CA 94089-2211 .......................... 408-747-0550 
§ Instrumentation & Control Sys., 1C8.1nc., Addison, IL 60101 .•.. ,......... 312-543-6200 

Jaico Producls, Jaidinger Mig. Co, Inc., Chicago, IL 60622 .........•..•. 312-421-1090 
t Jeltron Products Inc., E. Hanover, NJ 07936 ............................ 201-887-0571 
§ Law, R. E. Instrument, Inc., Palos Hills, IL 60465 ....•...............•.... 312-974-4000 

§t leach Control Producls Div, Leach Corporation, Buena Pk., CA 90620 •. 714-739-0770 
§ line Electric Products, Hartford, CT 06141 ...•..•..•..• 203-659-3573;1-800-331-1137 

Macrornatic Division, Milwaukee Elctrns. Corp. Milwaukee, WI 53223 ... 414-358-4000 
§ Magnecrafl Electric Co., Northbrook, Il60062-5376..................... 312-564-8800 
§ MKC Electronics Corp., Overiand Park, KS 66215 .........•............. 913-894-9711 
§ National Controls Corp" W. Chicago, IL 60185 ...........•.............• 312-231-5900 

Nolatron, Harrisburg, PA 17111 ......................................... 717-564-3398 
§ OhmHe Manufacturing Co, Skokie, Il60076 ............................ 312-675-2600 
§ Omron Elctrns., Inc., Control Comps. Oiv, Schaumburg, IL 60173 ........ 312-843-7900 

Paragon Electric Co, Inc., Two Rivero, WI 54241 ....•.....•............. 414-793-1161 
Regent Controls, Inc., Shatton, CT 06484-0767 ............•. , •• . . • . . . . . . 203-736-2924 

tReiay Specialties. Oakland, NJ 07436 ................................... 201-337-1000 
t Ross Engineering Corp" Carnpbel~ CA 95008 .. . . . . . • . . • . . . . . . . . . • . . . . .. 408-377-4621 
§Scientific Technologies,'Optical Senror Dill. Inc., Hayward, CA 94544 ... 415-471-9717 
t Sigrnapower, Inc., Carson, CA 90746 .. .. ...... ......... ...... .... .. ..... 213-32-Si9ma 
t Solid Slate Electronics Corp. Northridge, CA 91324..................... 818-993-8257 
§Square o Co, Palatine, Il60067 ........................................ 312-397-2600 
§SSAC Incorporated, Baldwinsville .. NY 13027 ...•....•..•............... 315-638-1300 

Switches Unlim~ed, Inc., Woodside, NY 11377 .......•... 718-478-5000;600-221-0487 
§t Syracuse Elctrns. Div. of Pass & Seymour, Syracuse, NY 13221 ........ 315-488-4911 

§Syracuse Electronics, Pass & Seymour, Inc., Syracuse, NY 13221 ....... 315-468-6211 
§tTeledyne Solid State, A Div. of Teledyne Relays. Hawthorne, CA 90250 

....................................................................... 213-777-0077 
tTernpo Instrument, Inc" Commack, NY 11725 ..•.....•.........•........ 516-864-3700 
§TenorCon1>any,NewBeriin,WI53151 ................................. 414-782-3800 

Texas Instruments, Connector System, Attleboro, MA 02703 •.........••. 508-699-5269; 
508-699-3450 

Texas Instrs., Malls. & Controls Grp., Attleboro, MA 02703 .............•. 617-699-3600 
Therm-O-Disc, Inc., Sub. Emerson Elec. Co., Mansfield, OH 44907 . . • . . . . 419-525-8500 
Timeco, Inc., Huntington, WV 25705 ...••....•..............•........... 304-523-5149 

§Time Mark Corp. Tulsa, OK 74116 ...................................... 918-438-1220 
Triac Electronic Systems,·lnc., Glendale, NY 11385 ..................... 718-441-4759 
United Technologies Control Systems, Logansport, IN 47401 .......•... 219-747-6142 

§ Vanguard Relay Corp., Warwick, RI 02888 .............................. 401-732-0700 
Warren GoV, Unij of Signal Co. Whippany, NJ 07981 .................... 201-386-1200 

t Wilmar Electronics, Inc., Torrance. CA 90505 . . . . • . . . . . . . . . . . . • . . • . . . • . . • 213-326-6868 

Relays, Transistor & DIP Case Types - See Relays, Printed Circuit 
. Mounting (Vol. B) 

Relays, Vacuum-4500 
Airpax Co., Frederick Diy., Frederick, MD 21701, 301-663-li141 •••••••.• 801413 

§ C.P. Clare Corp., ChiCago, IL 60645, 312-262-7700 ••••••••••••••••••• " a.1442 
§ Kilovac Corp., Santa Barbara, CA 93140-4422, 805-684-4560 •••••• 801552-1556 
t lSI Jennings, San Jose, CA 95122-2696, 408-292-4025 ••••••••••• a.1571-1573 
t Ross Engineering Corp., Campbell, CA 95008, 408-377-4621 ••••••••••• a.1615 
§ Gunther, W, GmbH, 08500 Numberg 82, WEST GERMANY .......• ; (0)911/65521 or 

65520 
Lectronic Research Labs., Inc. Camden, NJ 08104 .... , .. ; . • . . .• . . . . . • .. 609-541-4200 
Mesler Electronic Controls, Los Angeles, CA 90025 . . . . . . . . • . . . . . . . . . . .. 213-452-1336 
Spectron Glass & Electronics, Inc., Hauppauge, NY 11788 .............. 518-562-5600 

§ Struthers-Dunn MiI~ary Relays. Sub. 01 Nytronics, Inc., Pitman, NJ 08071-0901 
....................................................................... 609-589-7500 

§-Product sold through distributors f-Product meets MIL specs EEM 1989 



PRODUCT INDEX & DIRECTORY 
§ ~hefs..Dunn Industrial & Commerical Relays, Sub. of Nytronics, Inc., DarUngIon, SC 

29532 . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 803-393-5421 

Relays, VoHage Sensitive-4500 
Alrpax Co., Frederick Div., Frederick, MD 21701, 301-663-5141 •.••••••• B'1413 

§ Allied Control, Plantsville, CT 06479,203-621-6771 •.•••••.••.••••••••• B'1419 
§ Altech Corp., Somerville, NJ 08876, 201-359-4454 .•.•••.••••.••.•••••. B-1421 
§ American Rela~, Inc., Sents Fe Springs, CA 90670, 213-944-0447 •••.•• B-1422 

Aromat Corp., New Providence, NJ 07974, 201-464-3550 • • • . • • • • • • B"432-1435 
§ c.P. Clare Corp., Chiesgo, IL 60645, 312-262-7700 . • • • • . • • . . • . . • • • . • . • • B'1442 
t Computer Components, Inc., Pelham, NY 10803, 914-738-1611 .•••.•.•• B'1449 

Crydom Company, Cerritos, CA 90701, 213-865-3536 ••••.••.•.•.• B'1456,1458 
Douglas Randall, PawcatUCk, CT 06379, 203-599-2075 ••••••.•••.• B-1465,1468 
Electronic Specialty Corp., Vancouver, WA 98665, 206-574-5000 ••••••• B'1469 

§tGenicom Corp., Waynesboro, VA 22980,703-949-1471 •.•••• B"488-'489,1491 
Haaco Components,lnc., Bellrose Village, NY 11001, 516-328-9292 

••••••••••.••••••.•••••••••••••.•••••••.•••••.•••••••••••.•• B'1516,1518 
§t HI-G Company, A Subsidiary of Nytronics Inc., Hartford, CT 06114,203-522-8600 

................................................................. B·1522 
IDEC Corporation, Sunnyvale, CA 94089-22", 408-747-0550 •.•••••.••• B-I541 

§ ITT Components, ITT Corporation, Irvine, CA 92718, 714-727-3001 •••.•• B"547 
Lesch Relay Division, Lesch Corporation, Los Angeles, CA 90003, 213-232-8221 

............................................................ B-I561-1563 
§t UneEleclric Products, Hartford, CT 06141,203-659-3573;1-800-331-1137 

................................................................. B'1565 
t Logitek, Inc., Ronkonkoma, NY 11779, 516-467-4200 .................. B'l568 
§ Mldtex Relays, Inc., EI Paso, TX 79906, 915-772-1061;1-800-MIDTEX1 

............................................................ B-1582-1585 
Omron ElectroniCS, Inc., Consumer & Commeriesl Dlv., Schaumburg, IL 60173, 

312-843-7900 .................................................... B-1592 
§t Polter & Brumfield, A Siemens Co., Princeton, IN 47671-0001, 812-386-1000 

....................................................... B'1597,l601-1602 
Schrack NOrih Ameries Corp., Ronkonkoma, NY 11779-7209, 516-737-0099 

.. • .. • .. • • .. .. • • • .. • .. • .. • • .. • • • • • . • • . .. • • . . • • .. • .. . • . .. . • .• B'1617-1622 
§ Struthers-Dunn Industrial & Commeriesl Relays, Sub. of Nytronics, Inc., 

Darlington, SC 29532, 803-393-5421 .•.•••.•.••••.•••.•..•.•.• B-1634-1639 
§t Teledyne Relays, Teledyne, Inc., Hawthorne, CA 90250, 213-777-0077 

.................................. .......................... B'1640-1650 
§ Action Instruments, San Diego, CA 92123 .. .. .. .. . .. .. .. .. . . . .... .. .. . .. 619-279-5726 
§ American Zettler. AUso Viejo, CA 92656 .. . .. . .. .. .. .... . .. .. .. .. ... 714-831-5000 

§t Amperite Co. Inc., Union City, NJ 07087 ................................ 201-864-9503 
§ Antex Electronics Corp., Gardena, CA 90248 .. . . . . . . . . . . . . . . . . . . . . . . . . .. 213-532-3092 
§ARGA Controls, Pasadena, CA 91105 ................................... 213-682-3314 
t Argent Electronics, Troy, OH 45373 ..................................... 513-335-0031 
t Calex MIg. Co. Inc. Pleasant Hill, CA 94523 ............................ 415-932-3911 

Cardinal Control Co. Kensington, CT 06037 ............................ 203-826-6379 
§tCommunications Instruments, Inc. Fairview, NC 28730 ................. 704-626-1711 

Control Engrg., Inc. West Springfield, MA 01089 ....................... 413-781-1330 
Crompton Instruments, Inc., Glendale Heights, IL 60139 ................. 312-351-9888 
Crompton Instrs., Hawker Siddley, Elk Grove Village, IL 60007 .......... 312-593-1107 

§ Diversified Electronics, Inc. Evansville, IN 47706-1140 ...... ;........... 812-426-2806 
§ Ourakool, Inc. American Electronic Components, Elkhart, IN 46514 ..... 219-264-1116 
§ Eagle Signal ControlsA Mark IV Iods. Co. Austin, TX 78753 ............ 512-537-8300 
§ Grayhill Inc. La Grange, IL 60525 ....... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... 706-354-1040 
§ Guardian Elec. Mig. Co. Chicago, IL 60607 ............................. 815-337-0050 
§ Gunther, W. GmbH, 08500 Nurnberg 82, WEST GERMANY ......... (0)911/65521 or 

65520 
INRESCO, Inc., Pt Pleasant NJ 08742 .................................. 201-892-5881 

§ ITT Schadow, Eden Prairie, MN 55344 .... .. .. .. .. .. .. .. .. .. .. .. .. .. .... 612-934-4400 
Jaico Products, Jaidinger MIg. Co. Inc. Chicago, IL 60622 .............. 312-421-1090 
Larson Instrument Orangeburg, NY 10962 .............................. 914-359-3800 

§t Leach Control Products Div. Leach Corporation, Buena PI<., CA 90620 .. 714-739-0770 
§ Magnecralt Electric Co, Norihbrook, IL 60062-5376 . . . .. .. . . . . .. . .. .. . .. 312-564-6800 

Master Electronic Controls, Los Angeles, CA 90025 ..................... 213-452-1336 
§Omron Elctms., Inc., Control Camps. Div. Schaumburg, IL 60173 ........ 312-643-7900 

Relay Service Co. Chicago, IL 60651 ................................... 312-252-2700 
§ Sigma Instuments, Pacific Scientific, Weymouth, MA 02189 ',........... 617-340-0700 
§Square 0 Co. Palatine, IL 60067 ........................................ 312-397-2600 
tST~ Control Components Div. San Diego, CA 92126-4507 ............... 619-566-7680; 

800-S26-5053 
§ Struthers-Dunn Military Relays, SUb. 01 Nytronics, Inc., P~man, NJ 08071-0901 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 609-589-7500 
Tempo Instrument Inc., Commack, NY 11725 ........................... 516-864-3700 
Un~ed Technologies Control Systems, Logansport, IN 47401 ........... 219-747-6142 

§Wabash Magnetics, Wabash, IN 46992 ................................. 219-563-2191 
Warren G-V, Unit of Signal Co. Whippany, NJ 07981 .................... 201-386-1200 

t Wilmar Electronics, Inc, Torrance, CA 90505 ..............•......•...... 213-326-6668 

Relays (MIL)-2440 
t Alrpax Co., Frederick Div., Frederick, MD 21701, 301-683-5141 •••••••• , B'1413 
t Allied Control, PlantsVille, CT 06479,203-621-6771 •.••••••••••••• 801415-1416 

§tCommunlcations Instruments,lnc., Fairview, NC 28730,704-628-1711 
............................................................ B-1444-1448 

t Computer Components, Inc., Pelham, NY 10803, 914-738-1611 ••••••••• B-1449 
t Electronic Specialty Corp., Vancouver, WA 98665,206-574-5000 '" 801469,1664 

§tGenicom Corp., Waynesboro, VA 22980, 703-949-1471 •••••• B-1488-1489,1491 
§t Hi-G Company, A Subsidiary of Nytronics Inc., Hartford, CT 06114,203-522-8600 

.................... , .......... , ...... , ............... , B-1522-1528,153O 
§t Lesch Relay Division, Leach Corporation, Los Angeles, CA 90003, 213-232-8221 

' ••••••••••.•.••.•.••.•.•.••••••.•••••••• ,.................. B-1559-1563 
t LSI Jennings, Sen Josa, CA 95122-2696, 408;292-4025 ••••••••••• B-1570-1573 

§t Potter & Brumfield, A Siemens Co" Princeton, IN 47671-0001, 812-386-1000 
................... ,.,., .... , .......... , .. , ....... , ......... 801597,1606 

Struthers-Dunn Military Relays, Sub, 01 Nytronlcs, Inc., Pitman, NJ 08071-0901, 
809-569-7500 ...... , ...... , .......... , .... , ............... ,. B-1632-1633 

Resistors, Fuse-4300 
§t Teledyne Relays, Teledyne, Inc., Hawthorne, CA 90250, 213-777-0077 

.. , .......... , ............................ "................ B'1640-1650 
tComel~Oubilier Elctrns., Wayne, NJ 07470 .............................. 201-694-8600 

§tDeutsch Relays, Inc., East Norihport, NY 11731 ......................... 516-499-6000 
§t Eaton Corp.lCUller-Harnmer Prods, Aerospace & Commercial Controls Div. Milwaukee, 

WI53216 ............................................................ 414-449-7487 
Fifth Dimension, Inc. Trenton, NJ 08638 ................................ 609-393-8350 
Kilovac Corp., Santa Barbara. CA 93140-4422 ....•..................... 805-684-4560 

§tLeach Control Products Div. Leach Corporation, Buena PI<., CA 90620 .. 714-739-0770 
Master Electronic Controls, Los Angeles, CA 90025 ..................... 213-452-t 336 

§ScienlifjcTechnologies, Optical Sensor Div.lnc., Hayward, CA 94544 ... 415-471-9717 
t Solid State Electronics Corp. Norihridge, CA 91324 . . . .. .. . . . .. .. .. .. ... 816-993-8257 

Struthers-Dunn Industrial & Commerical Relays, Sub. of Nytronics, Inc. Darlington, SC 
29532 . . .. . .. .. . .. .. .. . . . . . . .. . .. . . .. .. .. .. . . . .. . .. .. .. . . . .. .. .. .. . ... 803-393-5421 

§t Teledyne Solid State, A Oiv. of Teleclyne Relays, Hawthorne, CA 90250 
....................................................................... 213-777-0077 

t Theta-J Corporation, Wakefield, MA 01880 ....................•......... 617-248-4000 

Rental & Lease Equipment-2900 - See Vol. 0 

Repair Equipment, Surface Mount-4100 - See Vol. 0 

Repair Services, Surface Mount Equipment-4100 - See Vol. 0 

Repeaters, Pulse - See Transponders (Vol. 0) 

Repeaters, Servo-4900 - See Vol. 0 

Resins, Encapsulating - See Compounds, Encapsulating, Molding & 
Potting (Vol. C) 

Resins, Synthetic - See Plastic Raw Materials (Vol. C) 

Resistance Comparators - See Bridges, Resistance (Vol. 0) 

Resistor Hardware-2500 - See Vol. C 

Resistor Networks, Surface Mount-4700 - See Vol. A 

Resistors, Adjustable-Also See Potentiometers; Rheostats-4700 -
See Vol. A 

Resistors, Ballast (Inc!. Tube & Solid State Devices)-4700 - See 
Vol. A 

Resistors, Beryllia Core - See Resistors, Integral Heat Oissipator 
(Vol. A) 

Resistors, Bulk Ceramic-4700 - See Vol. A 

Resistors, Carbon Film-4700 - See Vol. A 

Resistors, Ceramic Core-4700 - See Vol. A 

Resistors, Ceramic Metal (Cermet)-4700 - See Vol. A 

Resistors, Chip (For Microcircuits)-4700 - See Vol. A 

Resistors, CompoSition, Carbon-470Q - See Vol. A 

Resistors, Decade-4700 - See Vol. A 

Resistors, DepoSited Carbon-4700 - See Vol. A 

Resistors, Disk, Rod & Tube-4700 - See Vol. A 

Resistors, Film, Metallized & Nonmetallized-4700 - See Vol. A 

Resistors, Flame Retardant-4700 - See Vol. A 

Resistors, Flux Sensitive-4700 - See Vol. A 

Resistors, Foil, Ultraprecislon-4700 - See Vol. A 

Resistors, Four Terminal-4700 - See Vol. A 

Resistors, Fuse-4300 
§ Allen Co., Inc" Robert G., N. Hollywood, CA 91605, 818-765-8300; 800-999-3711 

• • , •••••• , •••••••• , ••••••••••••• , •••••••••••••••••• , • • • • • • • • • • • •• A-1871 
Bradford ElectroniCS, Inc., Bradford, PA 16701, 814-362·5700 •••••••••• A-1881 

§Colber Corp., Irvington, NJ 07111, 201-371-9500 ...................... A-1921 
Dale Electronics, Inc., Columbus DiY., Columbus, NE 68601-3647, 402-584-3131 

• •.•• , •••• , ••••••••••••••••• , • • • • • • • • • • • • • • • • • • • • • • • • •• A.1938,194O-1942 
§t International Resistive Company, Boone, NC 28607, 704-264-8861 •••••• A'1960 

§ KOA Speer ElectroniCS, Bradford, PA 16701, 814-362-5536 ••••••••• ,... A'1970 
§ KRL/Bantry Components, Inc., Manchester, NH 03103, 603-668-3210 ••• A-1975 

§t Micro-Ohm Corp., Duarte, CA 91010, 818-3575377 ••••••••••••••• ,.... A-1990 
§t RCD Components, Inc., Manchester, NH 03103, 603-669-0054 ••••••• ,.. A-2043 
§ RCL-Shallcross, Inc., Smithfield, Ne 27577, 919-934-5181 ••••••••• ,.,.. A'1959 

§t Dale Electronics, Inc. Noriolk Div. Noriolk, NE 68701-2242 .•........... 402-371-0080 
§GQ.Thorsen, Rockford, IL 61105-1209 .................................. 815-986-9661 

General Resistance, A Prime Technology Company, N. BranfOrd. CT 06471 
· . .. . . . .. . . . . . . . .. .. . . .. . . .. . .. . .. . . .. .. . . .. .. .. .... .. .. .. .. .. .. . . .. . .. 203-481-5721 

ISL Products Int'l, Ltd., Syosset, NY 11791-6093 ........................ 516-937-3475 
§Jaro Components, Inc., Ft Lauderdale, FL 33309-2863 .................. 305-771-7000 

Kelvin Industries, Inc., Sherman Oaks, CA 91403-3501 ........•......... 816-990-1192 
§Uberty InlL Corp. FIRSTOHM, Torrance, CA 90505 ..................... 213-539-6452 

Meissner Industries, Dover, NJ 07801 ................................... 201-366-1700 
§t Memcor-Truohm, Inc., Huntington, IN 46750 ............................ 219-356-4300 

EEM 1989 §-Product sold through distributors t-Product meets MIL specs 



Resistors, Fuse .. 4300 (Cont'd) 
§ NTE Electronics, Inc, Bloomfield, NJ 07003 ..................... ,....... 201-748-5089 

ACl-Shallcross, Manchester, NH 03102 ...................... ,......... 603-627-3831 
Slernica, Inc., Grand Junction, CO 81502................................ 303-242-0810 

§Shokai Far East, Uc1, Hartsdale, NY 10530 ............................. 914-681-0700 
Techno, Inc., van Nuys, CA 91405 ...................................... 818-781-1642 
Tel Labs, Inc., Slernica, Inc., Londonderry, NH 03053 .................... 603-825-8994 
Uhronix, Inc., Vishay, Grand Junction, CO 81502 .......... :............. 303-242-oB10 

t Vennont Precision Aesistor, Codeco Corp. of Vermon1, Stowe, VT 05872-1207 
............... , . . . . . . . . . . . . . . . . .. . . . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . 802-253-8587 

Vishay Aesistive Systems.Qroup, MalVern, PA 19355 ................... 215-644-1300 

ReSistors, Glass-4700 - See Vol. A 

ReSistors, Heat Sink Encased - See Resistors, Integral Heat 
Dissipator (Vol. A) 

ReSistors, High Frequency-4700 - See Vol. A 

ReSistors, High Megohm (Over 22 Megohms)-4700 - See Vol. A 

Resistors, High Temperature (Over 125 + C)-4700 - See Vol. A 

ReSistors, High Voltage (1,000 Volts & Over)-4700 - See Vol. A 

Resistors, Hot Molded-4700 - See Vol. A 

ReSistors, Integral Heat Dissipator-4700 - See Vol. A 

ReSistors, Low Temperature Coefficient-4700 - See Vol. A 

Resistors, Metal Film-4700 - See Vol. A 

Resistors, Metal Glazed-4700 - See Vol. A 

ReSistors, Metal Oxide-4700 - See Vol. A 

Resistors, Microwave-4700 - See Vol. A 

Resistors, Negative Temperature Coefficient-4700 - See Vol. A 

ReSistors, Noninductive-4700 - See Vol. A 

ReSistors, Oil Filled-4700 - See Vol. A 

ReSistors, Plug-in-4700 - See Vol. A 

Resistors, Positive Temperature Coefficient-4700 - See Vol. A 

Resistors, Power-4700 - See Vol. A 

ReSistors, Precision-4700 - See Vol. A 

Resistors, Pressure Sensitive-4700 - See Vol. A 

ReSistors, Rectilinear-4700 - See Vol. A 

ReSistors, Standards - See Standards, Resistance (Vol. D) 

Resistors,5trip-4700 - See Vol. A 

ReSistors, Suppressor-4700 - See Vol. A 

ReSistors, Surge-4700 - See Vol. A 

ReSistors, Surface Mount-4700 - See Vol. A 

ReSistors, Tapped-4700 - See Vol. A 

Resistors, Temperature Sensitive-S300 
Elliottl Jordan, A Sub. of Viahay Intertectmology, Malvern, PA 19355, 

215-644-1300 ••...•••••••••••••••.•.••••••••.••••••.••••••.•.•••• A01949 
§ International Resistive Company, Boone, NC 28607, 704-264-8861 •.•.•• A01954 

Kelvin Industries, Inc., Shennan Oaks, CA 91403-3501, 818-990-1192 ••• A01965 
§ Ketema/Roden Diylslon, Anahaim, CA 92606, 714-630-0081 • • . • . •. B01898-19OO 

§t KRL/Bantry Components, Inc., Manchester, NH 03103, 603-668-3210 . 
•••••••.••••••.••••••••••••••••••••••••••••••• , •.••••••••• " A01972-1973 

§t Micro-Ohm Corp., Duarte, CA 91010, 818-35753n •.•.•.•••••• A01988, a.1907 
PrecisIon Resistor Co., Inc., Largo, FL 34647, 813-541-5n1 •• Ao 2035,2038-2039 

§t Quality Thennlstor, BOiae, 1083709, 208-3n-3373 •••••••.•.••••.•.••• Ao2199 
§t RCD Components, Inc., Manchester, NH 03103, 603-669-0054 ••••.••••• A02042 

RCL-Shallcrosa, Inc., Smithfield, NC 27sn, 919-934-5181 •••••••••••••• A01981 
Vishay ResiatiYa Systems Group, Malvern, PA 19355, 215-644-1300 • • • .• A02073 
Western Elctrn. Compa. Corp., Camarillo, CA 93010, 605-482-8002 •• B01922-1925 
Batatherm Corp.. Shrewsbury, MA 01545 .............. :................ 508-642-0516 
California Micro Devices, Inc., Milpitas, CA 95035 ............. ".......... 408-263-3214 

I Canadian Thermostats & Control Devices Uc1, Montreal, PO. CANADA H4P2B8 
.........................................................••.•..•... , .,. 514-739-3274 

§ Dale Electronics, Inc., Columbus Div, Columbus, NE 68601-3647 ....... 402-584-3131 
§ Dale Electronics, Inc., No!foIk Div, Norfolk, NE 68701-2242 ............. 402-371-0080 
§DaIe Electronics, Techno Division, Van Nuys, CA 91405-1139 .......... 818-781-1642 

Degussa Corp., Temperature Sensing ProducJs. So. Plainfield, NJ 07080 

t Electro-Films,.1nc., Warwick, AI 02886 .................................. . 
t Imperial Astronics, Meridian Intl Corp., Northridge, CA 91324 ........... . 
§ Jaro Components, Inc., Fl Lauderdale; FL 33309-2883 ................. . 
t Lake Shore Cryotronics, Inc., Westerville, OH 43081 ........•........... 
§ Rahron Electronics, Miami, FL 33172 .................................. . 

ACl-Shalicross, Manchester, NH 03102 ............................... . 
§t Slemice, Inc., Grand Junction, CO 81502 ... " ........... " ....... '" ... . 

Techno, Inc., Van Nuys, CA 91405 ..................................... . 

201-757-6500 
401-738-9150 
818-886-7672 
305-nl-7000 
614-891-2243 
305-593-8033 
6~7-3831 
303-242-oBl 0 
818-781-1642 

PRODUCT INDEX & DIRECTORY 
Tel Labs, Inc, Slemica, Inc., Londonderry, NH 03053 •................... 603-825-8994 
Tepro of Florida, Clearwater,FL 33575 ................................. 813-796-1044 

tThermometrics, Inc., Edison, NJ 08817-4695 ............................ 201-287-2870 
Uhronix, Inc, Vishay, Grand Junction, cO 81502 ..... ; ................ :. 303-242-oBl0 
Wilbrecht Electronics, St Paul MN 55107 ............................... 612-222-2791 

Resistors, Tin Oxide-4700 - See Vol. A 

Resistors, Variable - See Potentiometers (Vol. A), Rheostats (Vol. A), 
Resistors, Adjustable (Vol. A) 

Resistors, Voltage Sensitive-4700 - See Vol. A 

ReSistors, Wirewound-4700 - See Vol. A 

Resistors, Zero-Ohm-4700 - See Vol. A 

Resistors (MIL)-2440 
Angstrohm Precision, Inc., A Sub of Vishay Intertechnology, Malvern, PA 19355, 

215-844-1300 ............................................... A01874-1875 
§tBoums, Inc., ResiatiYa Components Group, Riverside, CA 92507,714-781-5050 

••••••••••••.••••••..•••••.•.•••••••••••••.•••••••••••••••••.•••• A 0 1a76 
§t Bradford ElectroniCS, Inc., Bradford, PA 16701, 814-362-5700 

· ••••••.•.•.••••••••• , . • • • • • • • . • • • • • • • • • • • • • • • . • . • • • • •• A'1879-1880,1888 
Caddock Electronics,lnc., Riverside, CA 92507,714-788-1700 ••••• A'1890-1891 
Tha Carborundum Company, Electronic Ceramics, Niagara Falls, NY 14302, 

716-278-2000 .................................................... A01916 
Clarostat Mfg. Co., Inc., Hawker Siddeley, PLC., Dover, NH 03820, 

603-742-1120,800-872-0042 .••.•••.••••••.••.•.•.••.•.•.••••.•••.• B'1009 
§Colber Corp., Irvington, NJ 07111, 201-371-9500 ...................... A01921 

§t Dale ElectrOniCS, Inc., Columbus Div., Columbus, NE 68601-3647, 402-584-3131 
• . . • • . • • • • . • . • . • • • • . . • • • . • . • • • • . • • . • • • • • . • • • . • • • • . • • • • • •• • •• Ao1939-1942 

Dale ElectroniCS, Inc., EI Paso DiY., EI Paso, TX 79926-6728, 915-592-3253 
....•.•.•••••••••••.••••••.•.•.••••••.••••.•••.••••••••.••.• Ao1921-1928 

~t Dale ElectroniCS, Inc., Norfolk DiY., Norfolk, NE 68101-2242, 402-371-ooBO 
.•.••••.•.•••••••••••...••••.•.•••••••••••••. A01928,1931-1933,1935-1938 

§ Dale ElectronicS, Techno Division, Van Nuys, CA 91405-1139, 818-781-1642 
.•.. , ••••••.••.••••.•••..•••.•.••.•••••.•••.••...•.•.••••••••.•.• A01924 

Elliott/Jordan, A Sub. of Viahay Interlechnology, Malvem, PA 19355, 
215·644·1300 .......................... ;......................... A01948 

General Resistance, A Prime Technology Company, N. Branford, CT 06471, 
203-481-5721 .................................................... A01950 

Hi-G Company, A Subsidiary of Nytronics Inc., Hartford, CT 06114, 203-522-8600 
•••.••...•.•..•••••.••••••••••..•.••••••.•....•.•••.•..•••.•••..• B01529 

§t Intemational Resiative Company, Boone, NC 28607,704-264-8861 
• . .. • .. . . .. • .. . • .. .. .. . . • .. .. .. . .. .. .. .. .. .. . • .. .... Ao1960, B01015-1016 

Julie Research Labs., New York, NY 10001, 212-633-6625 •...•...•••••. Ao1962 
Kelvin Industries, Inc., Shennan Oaks, CA 91403-3501, 818-990-1192 

· . • • • • • •• . • • • • • • . • • • • • • . • . • . • . • • • • • • • • • • • . • • . • . • . • . • . • . . . . •. A01964-1965 
§ KOA Speer ElectroniCS, Bradford, PA 16701, 814-362-5538 • .. .... • . • .... .A.1968" 
t KRL/Bantry Components, Inc., Manchester, NH 03103, 603-668-3210 ••• Ao1972 
t Mapco/Centralllb, North Amarlcan PhlUps Corporation, Mineral Wells, TX 76067, 

817-325-7871 ....................................... A01981, B·1022-1023 
Micro-Ohm Corp., Duarte, CA 91010, 818-35753n •••••••••.•••.• Ao1987-1989 

t Milwaukee Resistor Corp., Milwaukee, WI 53204, 414-271-9900 •••••••.• Ao1992 
t Mini-Systems, Inc., Thick/Thin Film Division, North Attleboro, MA 112761, 

508-695-0203 .................................................... A'1OO7 
§ Nytronics Components Grp., Inc., Darlington, SC 29532, 603-393-5421 •• Ao2001 

§t OhmHe Manufacturing Co., Skokie, IL 60076, 312-675·2600 
••••..••••••• "................................ Ao2004,2007-2II09,2011,2018 

t Ohmtek Inc., Vishay, Niagara Falls, NY 14304, 716-283-4025 •.•••• Ao202O-2025 
t Pacific Resistor Co., Tarzana, CA 91358, 818-345-7811 .••••• ,.... A02028-2029 

Piconics, Tyngaboro, MA 01879,508-649-7501 .•••.••••••••.••••.•.••• Ao2031 
Precision ResiatiYe Products, Inc., Mediapolis, IA 52637, 319-394-9131 .• A02033 

t Precision Resistor Co., Inc., Largo, FL 34647, 813-541-5n1 ••••.•. A02035-2038 
§t RCD Components, Inc., Manchaster, NH 03103, 603-669-0054 ...... Ao 2042-2043 
§t RCL-Shallcrosa, Inc., Smithfield, NC 27577, 919-934-5181 •••.•.••••••.• Bo1017 
§t State of tha Art,lnc., State College, PA 16603-1797, 814-355-8004 •• Ao2045,2047 
§t Tepro of FlolIda, Clearwater, FL 33575, 813-796-1044 • •• Ao 2048-2050,2052-2053 

Vlctoreen, Inc., Solon, OH 44139, 218-248-9300 •••••.••••••••.•••.•••• A·2064 
§tVishay Resistive Systems Group, Malvem, PA 19355, 215-644-1300 

.. .. . . .. • .. • . .. .. . • . • . .. .. . • . • ... .. . . . • .. • . • .. • .. .. .. .. • .. .• A0201O,2072 
§t Allen Bradley Co, Electronic Components Div, A Aockwellinternational Co, EI Paso, TX 

79936 . .. . . . . . .. . . . .. .. .. . .. .. . . .. .. . . . . . .. . . .. .. .. .. .. 915-592-4888;800-592-4888 
§t Beckman Industrial Corp .• Subsidiary of Emerson Electric Co., Fullerton, CA 92635 

.. .. . . .. . . . . . . . .. . .. . .. .. . . . . .... .... ........ .... . .. . .. . .. ... ... .. . . . .. 714-447-2300 
Bradford Elctrns., Inc.. Special Aesistor Div, Aobbinsville, NC 28n1-1179 

.. . . . . .... .. . . . .. . ... . .. .. .. .. . .. .. .. .. .. ... . ... . . .. . .. . .. . .. .. ........ 704-479-6451 
§tCardomia Micro Devices, Inc., Milp~as, CA 95035 ....................... 408-263-3214 

Electro-RIms, Inc, Warwick, AI 02886 ................ ". .. .. .. .. .. .. .. .. .. 401-738-91S0 
Electronic Precision Components Corporation, Ml Vernon, NY 10550 ... 914-664-2333 

t Hycomp, Inc., Marlborough. MA 01752 .................................. 508-485-6300 
t Imperial AStronics, Meridian Intl Corp., Northridge, CA 91324 .. . . . . . . . . . . 818-886-7672 

KDl/Triangle Eiectronics, Whippany, NJ 07981 ......................... 201-887-5700 
Merncor-Truohm,lnc., Huntington, IN 46750 ............................ 219-358-4300 

tMepco/Centraiab Corp. Hdqrtr, Norfh American Philips Corporation, Riviera Beach, FL 
33404 . . • . •. • . • . . . . . . . . . . . . • . . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .• . • . 407-881-3200 

Mepco/Centralab, North American Philips Corporation, Los Angeles, CA 90039 
.. . .. .. . .. . .. . . .. . .. . .. . .. .. .. . .. .. . . . . .. ..... .. . .. . . . .. .. . .. .. .. . .. ... 818-240-4880 

Microplex, Inc., Anaheim, CA 92806 ....•.•....•.•......•. 714-979-8833;714-634-1535 
Mini-Systems, Inc., Sunbett Microelectronic Division, Deltona, FL 32725 

. ......................... , .,. .... ....• . ..... .. .. ........ .. . .. . .. ... ... 407·574-0208 
t Phmps Circuit Assernb6es, A Subdivi!!jon 01 North American Phmps Corp., West 

Lafayette, IN 47906 .................................................. 317-463-2536 
Pica Electronics, Inc, Ml Vernon, NY 10552 ............. 914-699-5514;800-431-1064 
Powerex, Westinghouse, GE, Mitsubish~ Youngwood, PA 15697 ........ 412-925-7272 

§tRCL-Shailcross, Manchester, NH 03102 ................................ 603-827-3831 

§-Product sold through distributors t-Product meets MIL sp~s EEM 1989 



PRODUCT INDEX & DIRECTORY 
§t Slernice, Inc., Grand Junction, CO 81502 .. . . .. .. .. .. .. .. .. . . . • . .. .. .. .. • 303-242-0810 
§tTechno, Inc., Van Nuys, CA 91405 ...................................... 818-781-1642 

Tel Labs, Inc., Slemice, Inc. Londonderry, NH 03053 .................... 603-625-8994 
§t Ullronix, Inc., Vishay, Grand Junction, CO 81502 ........................ 303-242-0810 
§tVamislor Corp. Sevierville, TN 37862 ................................... 615-453-0001 

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

Resolvers, Synchro-4900 - See Vol. 0 

Resonators, Ceramic-2300 - See Vol. A 

Resonators, CeramiC, Surface Mount-2700 - See Vol. A 

Resonators, Microwave, Dielectric-3450 - See Vol. A 

Resonators, SAW-2300 - See Vol. A 

Retainers, BaHery-2500 - See Vol. C 

Retainers, Relay-4500 
Allech Corp., Somerville, NJ 08876, 201-359-4454 .,................... B·1421 

§ American Zettler, Aliso Viejo, CA 92656 ................................. 714-831-5000 
§FEME Electronics, Inc., Plymouth Meeting, PA 19462 .................... 215-941-0366 
§ Potter & Brumfield, A Siemens Co. Princeton, IN 47671-0001 ........... 812-386-1000 

Retainers, Transistor & Diode-2500 - See Vol. C 

Retainers, Tube-2500 - See Vol. C 

Retractors & Carriers - See Cable Retractors (Vol. C) 

RFI Measuring Equipment-2900 - See Vol. 0 

RFI Shielding - See Shields, RF (Vol. C) 

RFI Testing Services - See Services, Electrical Measurement & Test 
(Vol. D) 

Rheostats-4750 - See Vol. A 

Rheostats, Motorized-4750 - See Vol. A 

Ribbons for Printers-2000 - See Vol. 0 

Rings, Refaining-2500 - See Vol. C 

Rings, Slip - See Slip Rings (Vol. B) 

Rivets-2500 - See Vol. C 

Robotic Pick & Place - See Arms & Manipulators, Robotic (Vol. D) 

Robotics - See Arms & Manipulators, Robotic (Vol. D), Control Systems, 
Robotic (Vol. DJ 

Robots, Machine Vision-4900 - See Vol. 0 

Robots, Pick and Place-4900 - See Vol. 0 

Rods, Ground-2500 - See Vol. C 

Rotators - See Antenna Rotators (Vol. D) 

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

Rubber, Conductive-1600 - See Vol. C 

Rubber Guards (For Equipment) - See Bumpers (Vol. C) 

Rubber, Silicone-1600 - See Vol. C 

Satellite Antennas - See Antennas, Satellite (Vol. D) 

Satellite Earth Stations, Transmit & Receive-1900 - See Vol. 0 

Scale Expanders, Meter - See Multipliers, Meter (Vol. D) 

Scalers, Binary, Decade-2325 - See Vol. 0 

Scales, Dial-2400 - See Vol. C 

Scales, Electronic (Counting/Weighing)-2900 - See Vol. 0 

Scanners, Bar Code - See Readers, BarCode (Vol. D) 

Scanners, Crossbar-1900 - See Vol. 0 

Scanners, Fiber Optic-2475 
Dymec Silicon Transistor Corp., Winchester, MA 01890, 617-729-7870 

• • • • • .. • • • • • .. • • .. .. • .. .. • • .. . • .. • . .. . .. .. • • • .. • .. • • • • • .. ... B·1208-1207 
Fiberoptic Systems, Inc., Simi Valley, CA 93063, 805-583-2088 ••••••••• 801205 
utton Poly-Scientific:, Div. 01 UUon Industries, Blacksburg, VA 24060-3100, 

703-953-4751 .......................................... B·1208,1210,1213 
Ross Engineering Corp., Campbell, CA 95008, 408-377-4621 •••••.••••• B·1217 
Dolan-Jenner Inds., Woburn, MA 01801 ................................. 617-935-7444 
General Fiber Optics, Inc., Cedar Grove, NJ 07009 .•.........•.......... 201-239-3400 
Micro Switch, A Honeywell Div. Freeport, IL 61032 ...................... 815-235-6500 
Rehlander Assocs.. Beverly, MA 01915 •...........•.........•.....•.... 617-922-5961 
Silicon Detector Corp., Camarillo, CA 93010 .. .. . • . .. . . .. . .. . . . .. .. . .. .. . 805-484-2864 

Sensors, Angle Measuring-5500 
Sum~ronics, Inc. Sumilomo Corporation, Sunnyvale, CA 94086 •.•....•. 408-737-7683 

Scanners, Flying Spot-1900 - See Vol. D 

Scanners, Infrared-2900 - See Vol. 0 

Scanners, Instrument, !nput/Output-2900 - See Vol. 0 

Scanners, Optical-2900 - See Vol. 0 

Scanners, Reed-2900 - See Vol. 0 

Scissors-5400 - See Vol. C 

Scope Dollies - See Carts & Dollies, Instrument & Equipment (Vol. C) 

SCRs - See Thyristors (Vol. A) 

SCR Firing Controls - See Controls, SCR (Vol. D) 

Scramblers, Data-2325 - See Vol. 0 

Scramblers/Descramb!ers, Video-1900 - See Vol. D 

Scramblers, Speech-1900 - See Val. 0 

Screens, Printed Circuit-1700 - See Vol. C 

Screwdrivers-5400 - See Vol. C 

Screws, lead, Feed & Translatory - See Drives & Drives Mechanisms 
(Dial) (Vol. C) 

Screws, Fastening-2500 - See Vol. C 

Scribers-5400 - See Vol.C 

Scribers, Wafer-Also See Machines & Accessories, Semiconductor 
Manufacturing-4100 - See Vol. D' 

Sealers - See Coatings (Vol. C) 

Sealing Equipment, Metal to Glass/Ceramic-4100 - See Vol. D 

Seals & Feedthrus, Environmental - See Feedthrus & Seals, 
Environmental (Vol. C) 

Seals, Ceramic To Metol-2500 - See Vol. C 

Seals, Glass To Metal-2500 - See Vol. C 

Seals, Hermetic-Also See Services, Hermetic Sealing-2500 - See 
Vol. C 

Seals, Microwave - See Gaskets, Shielding, RF (Vol. C), Seals, 
Waveguide (Vol. A) 

Seals, Pressure Sensitive-2500 - See Vol. C 

Seals, Waveguide-3450 - See Vol. A 

Search Unit, MagnetiC Tape - See Tape Search Equipment (Vol. 0) 

Security Systems, Access Control-2000 - See Vol. 0 

Security Systems, Dato-2325 - See Vol. 0 

Seismographs-2900 - See Vol. 0 

Seizers-5400 - See Vol. C 

Selsyns - See Motors, Synchronous (Vol. B) 

Semiconductor Material - See Crystals, Semiconductor (Vol. A) 

Semiconductor Wafer Fabrication, Assembling (Packaging)-4100 -
See Vol. 0 . 

Semiconductor Wafer Fabrication, Designing (Topological)-4100-
See Val. 0 

Semiconductor Wafer Fabrication, Maskmaking (Tooling)-4100 -
See Vol. 0 

Semiconductor Wafer Fabrication, Processing-4100 ..,. See Vol. D 

Semiconductor Wafer Fabrication, Testing/Trimming-4100 - See 
Vol. 0 

Semiconductors - See Diodes (Vol. A), Rectifiers (Vol. A), Transistors 
(Vol. A) 

Sensors - See Transducer listings (Vol. B) 

Sensors, Acoustic-2200 - See Vol. D 

Sensors, Angle Measuring-5500 
Data Technology, Inc., Woburn, MA 01811,617-935-8820 ••••••••• 
Disc Instruments, Honeywell, Costs Mesa, CA 92626, 714-433-0343 

B·1945-1947 

B·1949-1950 

EEM 1989 §-Product sold through distributors t-Product meets MIL specs 



Sensors, Angle Measuring-5500 (Cont'd) 
Durakool, Inc., American Electronic Componants, Elkhart, IN 46514,219-264.-1116 

. . . . . • • . . • • . . • • . . • • • • ... • • • .. . • . • • • • . • . • • • • • . • • • • • • • . • • • • . . • •. 0 0 1724-1725 
Hathaway Corporation,Motion Control Dlv., Tulsa, OK 74116, 918-438-7800 

••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.••• 601253 
Micro Mo EIecIronics, Inc., St. Petersbuf9, FL 33701, 813-822~2529 ••••• 0-1966 
U S. Digital Corp., Los Alamitos, CA 90720, 213-594-0094 ••••••••••••• 0'1997 

tComputer Conversions Corp, E. Northport, NY 11731 ................... 516-261-3300 
§tDova Controls, Redmond, WA 98052 .............................•.. : .. 206-881-7414 

tFarrand Controls, Div. of Farrand Industries, Inc., Valhalla, NY 10595 .... 914-761-2600 
tHumphrey, Inc., San Diego, CA 92123 .................................... 619-565-6631 
t Precision Specialties, Inc., Northridge, CA 91324 ...........•............ 816-349-9774 

Schaevi1z Engineering, Pennsauken, NJ 08110-1489 ................... 609-662-8000 
t Spectron Glass & Electronics, Inc., Hauppauge, NY 11788 .............. 516-582-5600 
t Stock Drive Products, Div. of Designatronics, Inc, New Hyde PI<., NY 11040 

.•............................................•.....•........ 516-328-0200;328-3300 
Teledyne Gurley, Troy, NY 12181 .....•........................•........ 518-272-6300 

§ Tocos America, Inc., Tokyo Cosmos Electric Co., ltd, Arlington Heights, IL 60005-3904 
....................................................................... 312-364-7277 

Trans-Tel<. Ellington, CT 06029 .................................•.•...... 203-B72-8351 

Sensors, CCO Image-3700 
§Allen-Bradley (',0., Industrial Control Div. Milwaukee, WI 53201 .•...•.... 414-382-2000 

§t Amperex Electronic Company, A Div. of North American Philips Corporalion, Slatersville, 
RI02876 ..................... , ....................................... 401-762-3800 

EG&G Reticon, Div. of EG&G, Sunnyvale, CA 94086-4197 ............•. 408-738-4266 
§ Falrchild Weston Systems, Inc. CCD Imaging Division, Milpites, CA 95035 

....................................................................... 408-433-2500 
Kyocera Northwest, Electronic Components Group, Vancouver, WA 96661 

....................................................................... 206-696-2840 
Micro Swilch, A Honeywell Div. Freeport, Il61032 ..................... , 815-235-6600 
PULNiX America, Inc., Sunnyvale, CA 94086 ....... :.................... 408-733-1560 
Tektronix, Inc., Baaverlon, OR 97077 ..... . . . .. .. .. . .. . . .. . . . . . .. •..... .. 800-835-9433 

§ Texas Instruments, Data/lmage Sensing (Opto), Dalles, TX 75265 ...... 214-995-6611 

Sensors, Chemical-2200 - See Vol. D 

Sensors, Fiber Optic-2475 
Rberoptlc Systems, Inc., Simi Valley, CA 93063, 805-583-2088 ••••••••• 0-1205 

t Hathaway Corporation:Motion Control Div., Tulsa, OK 74116, 918-438-7800 
•••••••••••••••••••••••••••••.••••••••••••••••••••••.••••.•••.••• B'1253 

§t MERET, Inc., Santa Monica, CA 90404-4998,213-828-7496·............. B-1215 
Sharp Electronica Corp., Microelectronics DiY., Mahwah, NJ 07430, 201-529-8757 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.••.••• B-1219 
Abom Electronics Inc., San Jose, CA 95131 ............................. 406-436-5444 

§ APEC Fiber Optics Corp. College Station, TX 77840 ...•...•.••......•.. 409-693-5397 
C.G. Instruments, Dayton, OH 45459 .................................... 513-434-7643 
Data Instruments, Inc., Acton, MA 01720 ................................ 508-264-9550 
Dolan-Jenner Iods., Woburn, MA 01801 ................................. 617-935-7444 

§Elector, Inc., Exton, PA 19341 ............................ 215-524-2000;800-441-8246 
EG&G Reticon, Div. of EG&G, Sunnyvale, CA 94086-4197 .............. 408-736-4266 

t Force, Inc., Christiansburg, VA 24073 .............................•..... 703-382-0462 
FSl/Fork Standards, Inc., Lombard, IL 60148 ............. 312-231-3511;312-932-9380 

t Galileo Electro-Optics Corp., Sturbridge, MA 01566 ...•................. 508-347-9191 
§ Hewlett-Packard Co, Cupertino, CA 95014 ............................. , 600-752-0900 
t Utton Poly-Scientific, Div. of Litton Industries, Blacksburg, VA 24060-3100 

.......•............................................................... 703-953-4751 
§ McGill Manufacturing Co, Inc., Valparaiso, IN 46383 ........•........... 219-465-2200 
§3M Fiber Optic Products, Inc. W. Haven, CT 06516 ..................... 203-934-7961 

3 M Photodyrie Inc., Camarillo, CA 93010 ............................... 805-368-8378 
Micro Swilch, A Honeywell Div, Freeport, IL 61032 ..............•....... 815-235-6600 

§ Motorola Semiconductor Prods Sector, Phoenix, ,.;z 85018-6606 ....... 602-244-6900 
§ Omron Electronics, Inc., Consumer & Commerical Div. Schaumburg, Il 60173 

..................... , ................................................. 312-843-7900 
Rehlander Assocs., Beverly, MA 01915 ................................. 617-922-5961 

§Relay Specialties, Oakland, NJ 07436 ................................... 201-337-1000 
Scanning Devices, Inc., Waltham, MA 021"54 ....................•....... 617-891-8991 

§Scientific Technologies, Optical Sensor Div.lnc., Hayward, CA 94544 .. , 415-471-9717 
t Silicon Detector COrp. Camarillo, CA 93010 . . . . . . . . . . . • . . . . .. . . . . . . . . . . . 805-484-2884 
§ Stenning Instrmants, Inc., Pacific Palisades, CA 90272 ..........•....... 213-459-2930 

Sumllronics, Inc" Sumijomo Corporation, SUnnyvale, CA 94OB6 ......... 408-737-7683 
tTel!l(!yne Ryan Electronics, San Diego, CA 92123 ......•.•..•.......... 619-560-6400 
tTexas Optoelectronics, Inc, Garland, TX 75042 ... : .................... , 214-487-0085 

Welch Allyn, Inc., Industrial Products Division, Skaneateles Falls, NY 13153-0187 
..•.............. '" . .. ... . . .. . .. . . . .. . ..• . . .. . .... .. . . .. .. . .. . .. . .. ... 315-685-8945 

tYork Technology, Inc., Burbank, CA 91502 .............................. 818-955-8927 

Sensors, Hall Effect-2200 - See Vol. D 

Sensors, Light-3700 
§ EG & G Vactec, 51 Louis, MO 63132, 314-423-4900 • • • • • • • • • • • • • • • • • • •• 8'1321 

Rberoptlc Systems, Inc., Simi Valley, CA 93063, 805-583-2088 ••••••••• 601205 
MepcolCentralab, North American Philips Corporation, Mineral Wells, TX 76067, 

817-325-7871 .................................................... A-1984 
NEC Electronics, Inc., Mountain View, CA 94039, 415-960-6000 ••.• B-I328-1331 
Opto Diode Corp., Newbury Park, CA 91320, 805-499~335 • • • • • • • • • • • •• 0.1334 
Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430, 201-529-8757 

•••••••••••••••••••••••••••••••.••••••.•••••••••••••••••••••••••• 0·1345 
t Sllonax Inc., Pfatlsbuf9h, NY 12901, 518-561-3160 •••••••••••••••••••• 0-1347 

Abom Electronics Inc., San Jose, CA 95131 ............................. 406-436-5444 
§ Advanced Detector Corp, Applied Solar Energy Corp., Industry, CA 91748 

...........................................•.•...............•......... 818-369-6886 
t Atlantic Soler Products, Beltimore, MD 21237 ............ 301-668-2500;800-237-6527 
§ CCD Imaging, Fairchild Weston Systems, Inc., Milpites, CA 95035 .;..... 406-433-2500 

Data Instruments, Inc., Acton, MA 01720 ....•..•.......... ' .....•.....•.. ' 506-264-9550 
EG&G Gamma Scientific, Div. of EG&G Inc., San DIego, CA 92123 ...... 619-279-8034 
EG&G Reticon, Div.oIEG&G, Sunnyvale, CA 94086-4197 .....•..•...•. 408-736-4266 

PRODUCT INDEX & DIRECTORY 
Evershed & Vignoles, Ltd, Meggitt Holdings P. LC. Chiswicl<, London, ENGLANDW4 

5HJ .................................................................... 01-994-3670 
t Force, Inc., Christiansburg, VA 24073 ..•.... , ..................... ;...... 703-382-0462 

FSl/Fork Standards, Inc., Lombard, IL 60148 .•... , .•.... , 312-231-3511;312-932-9380 
General Numeric Corporation, Elk Grove Village, IL 60007 ...•.....•..•. 312-640-1595 

§ Grasslin Controls Corp.:Grasslln Gmbh & Co. K.G., Ramsey, NJ 07448 •.••..••.•..••..• 
201-825-9696 

Hamamatsu Photonics KK, Hamamatsu City, Shizuoka Pre!, JAPAN.. .. 0534-52-2141 
§t Honeywell·Optoelectronics, Richardson, TX 75081 ...................... 214-470'4.271 

§ Industrial Computer Designs, Inc., Westlake Village, CA 91362 .......... 818-889-3179 
Kessler-Ellis Prods., AtlaJ1tic Highlands, NJ 07716 .. . . . . • • 201-291-0500;800-631-2165 
LEL Co, Cresskil~ NJ 07626 ....... ;.................................... 201-569-8641 

§ McGill Manufacturing Co. Inc, Valparaiso, IN 46383 •..••..•.•...•.•.... 219-485-2200 
§t MERET, Inc., Santa Monica, CA 90404-4998 ..•.....•...•..•.••.••...... 213-628-7496 

§Omron Electronics, Inc., Consumer & CornmericaI Div. Schaumburg, IL 60173 
....................................................................... 312-643-7900 

§Optak Technology Inc.. McKinney, TX 75069 .....•.... ""."" .......... 214-542-948t 
Opto Technology, Inc., Wheeling, IL 60090 ............. '................. 312-537-4277 
Rehlander Assocs., Beverly; MA 01915 ................................. 617-922-5961 

§ Relay SpeciaHies, Oakland, NJ 07436 ...•..•............•.........•..... 201-337-1000 
Rodann Electronics MIg. Co. Brea, CA 92621 ...........•.....•.....••.. 714-528-1301 
Scanning Devices, Inc., Waltham, MA 02154 ............... :.... .••..... 617-891-8991 

§Scientifoc Technologies, Optical Sensor Div. Inc., Hayward, CA 94544 ... 415-47t-9717 
tSilicon Detector Corp, Camarillo, CA 93010 ••..... : ..................... 806-484-2884 
t Silicon Sensors, Dodgeville, WI 53533 .................................. 608-935-2707 
§ Skan-A-Matic, Electro Corporation, Sarasota, FL 34230-3049 .•...•..... 813-355-8411 

Sprague Electric Company, Distbn.Div. Mansfield, MA 02048-9102...... 617-339-8900 
Sprague Electric Company, The Semiconductor Group, Worcester, MA Ot 613-2036 

........................•............•..•..•...•.......•......•......•. 617-653-5000 
§ Sprague Semiconductor Group:Sprague Electric Co. Worcester, MA 01605 

..................•.....................•......•.•......•....•.......•• 506-795-1300 
t Texas Optoelectronics, Inc., Garland, TX 75042 ....•...•....••.•..•...•. 214-487-1)085 
§ Thorn EMI Electron Tubes Inc., Fairfield, NJ 07006 .. . . . . . . . . . . . . . . . . . • . . 201-575-5566 
§ Tokin America, Inc, San Jose, CA 95134 . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . ,406-432-8020 

Varo Electron Devices:An lmo Inds. Co. Garland, TX 75046 ............. 214-487-4129 
Welch Allyn, Inc., Industrial Products Division, Skaneateles Falls, NY 13153-0187 

........•...................•.........•.•......•.....•......•.......... 315-685-8945 

Sensors, Liquid Flow-5500 
E-T-A Circuit Oreakers, Chicago, IL 60648, 312-847-8303............... 8-1956 
Hi·G Company, A Subsidiary of Nytronics Inc., Hartford, CT 06114, 203-522-8600 

••••.••••••••••••••••••••• , • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • B·1533,1538 
§ Elector, Inc., Exton. PA 19341 ..........•.....•..•........ 215-524-2000;800-441-8248 
§FENWAlINC., Ashland, MA 01721 ....•..•.....•....................... 508-881-2000 
t Force, Inc., Christiansburg, VA 24073 ................................... 703-382~ 

Micro Pneumatic Logic, inc, Fort lauderdale, FL 33309-1766 ...••..•... 305-973-6166 
Omega Engineering, Stamford, CT 06907 ............................... 800-826-8342 

tThermometrics, Inc., Edison, NJ 08817-4695 .....•.....•......•........• 201-287-2870 

Sensors, Liquid Level - See Transducers, Liquid level (Vol. B) 

Sensors, Moisture-5500 
Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430, 201-529-8757 

•.••••••••••••••••••••••••• ; ~ •••••••••••••••••••••••••••••••••••• 601345 
§Hy-Cal Engineering, EI Monte, CA 91731 ................................ 818-444-4000 
§ Moisture Register Products Div. Aqua Measure Instrument Co., Pomona, CA 

91768-3267 ............ ; ............................................. 714-594-5545 
Omega Engineering, Stamford, CT 06907 ............................... 800-828-6342 
Primo Company Lim~ed,Tokyo, JAPAN 181 ............................ 0422-43-3121 
Princo Instruments, Inc., Southampton, PA 18966 

Sensors, Proximity - See Transducers, Proximity (Vol. B).-

Sensors, Temperature - See Bolometers (Vol. 0), Thermistors (Vol. B), 
Transducers (Vol. A) 

Sequence Controllers - See Controllers, Programmable (Vol. OJ 
Services, Acoustical, Consulting-4100 - See Vo/ •. D 

Services, Assembly & Fabrication (Incl. R&D) - Also see Services, 
Metal Parts Fabrication; Services, Printed Circuit Products-4100 
- See Vol. D 

Services, Assembly, Surface Mount Technology-4100 - See Vol. D 

Services, Backplane Wiring - Also see Services, Wire Wrapping; 
Services, Cable Assembly - Also see Services,Crimping; 
Services, Wire Cutting & Stripping-4100 - See Vol. D 

Services, Board Assembly-4100 - See Vol. D 

Services, Cable & Harness Assembly-4100 - See Vol. D 

Services, Calibration & Instrument Repair-4100 - See Vol. D 

Services, Coating-4100 - See Vol. D 

Services, Component Testing & Screening-4100 - See Vol. D 

Services, Computer-Aided Design (CAD)-Also See Computers, 
CAD, CAM, & CAD/CAM-4100 - See Vol. D 

ServiCes, Computer Programming - Also see Services, Computer 
Systems, Specific Classification-2050 - See Vol. D 

§-Product sold through distributors f-Product meets MIL specs EEM 1989 



Services, Computer Systems, Builders-2050 - See Vol. D 

Services, Computer Systems, Consulting-2050 - See Vol. D 

Services, Computer Systems, Integrators-2050 - See Vol. D 

Services, Computer Systems, Turnkey-2050 - See Vol. D 

Services, Consulting, Chemical Analysis-4100 - See Vol. D 

Services, Consulting, Data Processing-4100 - See Vol. D 

Services, Consulting, Drafting-4100 - See Vol. D 

Services, Consulting, Engineering-4100 - See Vol. D 

Services, Consulting, Patent Development-4100 - See Vol. D 

Services, Consulting, Production-4100 - See Vol. D 

Services, Consulting, Research & Development-4100 - See Vol. D 

Services, Crimping - Also see Services, Wire Cutting & Stripping-
4100 - See Vol. D 

Services, Cryogenic-4100 - See Vol. D 

Services, Custom Cable Fabrication-SOOO - See Vol. C 

Services, Custom Molding,· Plastics - See Services, Plastic 
Fabrication & Molding (Vol. D) 

Services, Data Processing, Consulting - See Services, Consulting, 
Data Processing (Vol. D) 

Services, Decapsulation/Encapsulation-4100 - See Vol. D 

Services, Documentation (Incl. Technical Writing)-4100 - See 
Vol.D 

Services, Education/Training-4100 - See Vol. D 

Services, Electrical Measurement & Test-4100 - See Vol. D 

Services, Electroplating - See Services, Plating (Vol. D) 

Services, EMI/RFI Testing-4100 - See Vol. D 

Services, Encapsulation - See Services, Decapsulation/Encapsulation 
(Vol. D) 

Services, Environmental Testing-4100 - See Vol. D 

Services, Equipment Leasing/Rental-4100 - See Vol. D 

Services, Fluorocarbon Etching-4100 - See Vol. D 

Services, Failure Analysis - See Services, Reliability (Vol. D) 

Services, Fiberoptics, Consulting-4100 - See Vol. D 

Services, Hermetic Sealing-4100 - See Vol. D 

Services, High Vacuum-4100 - See Vol. D 

Services, Instrument Calibration - See Services, Calibration & 
Instrument Repair (Vol. D) 

Services, Instrument Design (Industrial)-4100 - See Vol. D 

Services, Integration, Computer Systems - See Services, Computer 
Systems, Integrators (Vol. D) 

Services, Laser, Consulting-4100 - See Vol. D 

Services, Magnetics-4100 - See Vol. D 

Services, Measurement & Test, Electrical - See Services, Electrical 
Measurements & Test (Vol. D), Services, Environmental Testing 

Services, Measuring - See Services, Instrument Calibration (Vol. D), 
Services, Testing & Measuring 

Services, Metal Etching, Engraving-4100 - See Vol. D 

Services, Metal Parts Fabrication-4100 - See Vol. D 

Services, Metallizing (Incl. Electroforming)-4100 - See Vol. D 

Services, Microprocessor Development - Also see Services, PROM 
& Array Programming-4100 - See Vol. D 

Services, Molding/Casting - Also see Services, Plastic Fabrication 
& Molding-4100 - See Vol. D 

Services, Optical Design-4100 - See Vol. D 

Services, Packaging-4100 - See Vol. D 

Services, Photographic-4100 - See Vol. D 

Services, Plastics Fabrication/Molding/Foaming/Finishing-4100 -
See Vol. D 

Services, Plating-4100 - See Vol. D 

Services, Precious Metal Refining-4100 - See Vol. D 

Services, Precious Metal Resmelting, Recovery, Recycling-4100 -
See Vol. D 

Services, PC Design/Preparation/Production-4100 - See Vol. D 

Services, PROM & Array Programming - Also see Services, 
Microprocessor Development-4100 - See Vol. D 

Services, Profile Extruders-4100 - See Vol. D 

Services, Qualification Testing - See Services, Environmental Testing 
(Vol. D) 

Services, Reliability-4100 - See Vol. D 

Services, Rental, Instruments & Equipment - See Test Equipment, 
Rental & Lease (Vol. OJ 

Services, Repair, Maintenance - See Services, Calibration & Repair 
Instrument (Vol. 0) 

Services, RFI Measuring - See Services, Electrical Measurement & 
Test (Vol. OJ 

Services, Silicon Foundry - See Silicon Foundry Services (Vol. D) 

Services, Silk Screening-4100 - See Vol. D 

Services, Soldering-4100 - See Vol. D 

Services, Technical Writing - See Services, Documentation (Vol. D) 

Services, Testing & Measuring - See Services, Electrical 
Measurement & Test (Vol. OJ, Services, Environmental Testing 

Services, Testing, Environmental - See Services, Environmental 
Testing (Vol. D) 

Services, Training/Education-4100 - See Vol. D 

Services, Vibration Surveys-4100 - See Vol. D 

Services, Welding & Brazing-4100 - See Vol. D 

Services, Wire Cutting & Stripping - Also see Services, Crimping-
4100 - See Vol. D 

Services, Wirewrapping/Soldering/Welding/Brazing - Also See 
Services, Backplane Wiring-4100 - See Vol. D 

Servo Systems-4900 - See Vol. D 

Shaft Encoders, Shaft Position - See Encoders, Shaft Angle (Vol. B) 

Shaft Locks - See Locks, Dial & Shaft (Vol C) 

Shafts & Adapters-Also See Couplings, Shaft, Rigid 8. 
Flexible-3500 

§ Jan Hardware MIg. Co., Long Island City, NY 11101, 718-36HNIOO •••••• C'1586 
MFM Technology, Inc., Affiliate 01 Unilrode Corp., Ronkonkoma, NY 11779, 

516-467-5151 •••••... ,........................................... a'1279 
t Micro Mo Electronics, Inc., St. Petersburg, FL 33701,813-822-2529 ..... a'1966 
§ B & B Motor & Control Corp., B & B Long Island City, Burlington, CT 06013 

........................ ,............................... 203-673-7151;800·63IH808 
§tBerg, W. M.lne., East Rockaway, NY 11518 ............................ 516-599-5010 

§Concord Electronics Corporation, New York, NY 10012 ............... 1-212-77Nl571 
§ Machine Components COIp, Plainview, NY 11803 .................... ". 51 &694-7222 

§tNorelcom Ind$., Farmingdale, NY 11735 ................................ 516-249-7245 
PIC Design, Remington Technologies, Inc., Middlebury, CT 06762 ....•.. 203-756-8272 

§ Vemaline Prods. Div., Warwick, RI 02887 .............................. '" 401-739-7600 

Shake Tables - See Testers, Vibration (Vol. D) 

Shells, Encapsulation - See Cups, Encapsulation (Vol. C) 

Shielding, EMI/RFI-4525 - See Vol. C 

Shielding (Mil), EMIIRFI-2440 
Ad-Vance Magnetics, Inc., Rochester, IN 46975, 219-223-3158 •••••.•... C'17311 
Allee Inc., North Andover, MA 01845, 508-681-1003 •...•••••••.....•.. C·1732 
Tech-Elch, Inc., Plymouth, MA 02360, 5011-747-0300 ••••••••••••••••••• C·1748 

Shielding Beads, Ferrite-4525 - See Vol. C 

Shielding Beads, Ferrite, Surface Mount-4525 - See Vol. C 

Shields, Cable - See Braid, Cable (Vol. C) 

Shields, Cathode-Ray Tube-4525 - See Vol. C 

EEM 1989 §-Product sold through distributors t-Product meets MIL specs 



Shields, Coil-4525 - See Vol. C 

Shields, Corona-4525 - See Vol. C 

Shields, Electrostatic - See Shields, Tube (Vol. C) 

Shields, Indicator Ught-4525 - See Vo/.C 

Shields, Magnetic-4525 - See Val. C 

Shields, Photomultiplier-4525 - See Val. C 

Shields, RF-Also See Gaskets, Shielding, RF-4525 - See Vol. C 

Shields, Transformer-4525 - See Vol. C 

Shields, Tube-4525 '- See Vol. C 

Shields, Wire - See Braid, Cable (Vol. C) 

Shift Registers-2325 - See Vol. D 

Shifters, Frequency - See Converters, Frequency to Frequency 
(Vol. 0) 

Shifters, Phase, Microwave-34SO - See Vol. A 

Shifters, Phase, RF-34SO - See Vol. A 

Shifters, Phase 60/400 Hz-40SO - See Vol. D 

Shrinkable Plasti.cs & Elastomers - See Caps, Forms & Tapes, Heat 
Shrinkable (Vol. C), Tubing, Heat Shrinkable (Vol. C) 

Shunts, Connector-2100 - See Vol. C 

Shunts, Meter-2900 - See Vol. D 

Shutters, Microwave-34SO - See Vol. A 

SIDACs-48oo - See Vol. A 

Signal Averagers-2900 - See Vol. D 

Signal Conditioners & Equipment-1100 - See Vol. D 

Signal Generators - See Generators, Specific Type (VoL 0) 

Signal Systems, Fiber Optic-2325 - See Vol. D 

Signal Tracers - See Testers, Signal TraCing (VoL 0) 

Silica, Fused-2S00 - See Vol. C 

Silicon Foundry Services-4100 - See Vol. D 

Silk Screening Services - See Services, Silk Screening (Vol. 0) 

Simulation Systems, Electromagnetic Pulse-HOO - See Vol. D 

Simulators, Data-2900 - See Vol. D 

Simulators, Digital Satellite-1900 - See Vol.D 

Simulators, Motion-2550 - See Vol. D 

Simulators, Optics-3700 
t Ubbey-Owens-Ford Co, Liberty Mirror Products, Brackenridge, PA 15014 

.........................................•............................. 412-224-1600 

Simulators, Power Failure-2900 - See Vol. D 

Simulators, Powerline Disturbance-2900 - See Vol. D 

Simulators, Radar-3475 - See Vol. D 

Simulators, Resolvers-29oo - See Vol. D 

Simulators, 5olar-2900 - See Vol. D 

Simulators, Thermocouple-29oo - See Vol. D 

Simulators (MIL)-2440 
tControl Technology Co., Inc., Long Island CIty, NY 11101, 718-361-2133 

002247 
Intronlca, Inc., Newton, MA 02158, 617-1164-4000 •••••••••••••••••••••• 1101018 

t American Electronic Laboratories, Inc., Lansdale, PA 19446 ............. 215-822-2929 
tCincinnati Elctms., Cincinnati, OH 45241 ................................ 513-733-6100 
t EMS Development Cotp.. Farmingdale, NY 11735 ..................... 516-293-7900 

Hadron, Inc., Fairfax, VA 22030 ......................................... 703-359-6100 
tLocus. Stale College, PA 16804 ........................................ 814-46&£275 
t Locus, Alexandria, VA 22303 ........................................... 703-9f;I()'1000 
t Microwave systems Inc., Syracuse, NY 13211-2100 .................... 315-437-9951 

Republic Electronics Co, Hauppauge, NY 11788 . .. .......... .. .... . .. .. 516-273-9800 
tSignatron, A Untt 01 Sundslrand Cotp.. Lexington, MA 02173 ....•....... 617-861-1500 

ST Researoh Corporation, Newington, VA 22122 ........................ 703-55()'7000 
t Systems Researoh Laborotories, Arvin/Calspan, Dayton, OH 45440..... 513-426-6000 
tTracor Flight Systems. Inc., Tracer, Inc, A Westmark Co., Santa Ana, CA 92705 

............................................... :....................... 714-862-G333 

Sinks, Heat - See Heat Sinks, Semiconductor (Vol.e), Heat Sinks, 
Soldering (Vol. C) 

Sleeves - See Tubing (Vol. C) 

Slides, Cabinet & Chassis-1400 - See Val. C 

Slip Clutch - See Knobs, Slip Clutch (Vol. C) 

Slip Rings & Assemblies-3500 
Alrflyte Elctms. Co., Bayonne, NJ 07002, 201-436-2230 ••••••••••• B'1228-1233 

t Fabricast, S. EI Monte, CA 91733, 818-443-3247 ••.•.•••.•••• B'1246,1249-1251 
t Graphite Melallizing Corp., Yonkers, NY 10702, 914-968-8400 ••••.••••• B'1252 
t utton Poly-$clentilic, Dlv. of utton Industries, Blacksburg, VA 24060-3100, 

703-953-4751 ............................................... 1101267·1276 
t Maurey Instrument Corp., Chicago, IL 60629, 312-581-4555 •••...••.... A'2129 

The J. M. Ney Company, Bloomfield, CT 06002,203-242-2281 •••••••••• 002241 
tDanmar Inds., Chatsworth, CA 91311 ............ ; ................ 816-882-7979/5280 

Fifth Dimension, Inc, Trenton, NJ 08638 ................................ 609-393-8350 
§ HeM, Inc., Marlboro, MA 01752 ....•.......•............................ 50&£24-4500 
tPrecision SpeciaHies, Inc, Northridge, CA 91324 ........................ 818-348-9774 

§t Superior Carbon Products, Inc., Walnut Grove, MS 39189 ............... 601-253-2442 
tTech Laboratories Inc., Palisades PI<.. NJ 07650 ........................ 201-944-2221 
tUn" Industries, Fullerton, CA 92631 ..................................... 714-871-4161 

Slip Rings & Assemblies (MIL)-2440 
Airllyte Elctrns. Co., Bayonne, NJ 07002, 201-436-2230 •••••• 1101228,1230,1233 

Slotted Lines, Microwave-34SO - See Vol. A 

Socket Adapters-2100 - See Vol. C 

Sockets, Array-2100 - See Vol. C 

Sockets, Burn In-2100 - See Vol. C 

Sockets, Capacltor-2100 - See Vol. C 

Sockets, Chip Carrier, Surface Mount-2100 - See Vol. C 

Sockets, CRT-21oo - See Vol. C 

Sockets, Crystal·2100 - See Vol. C 

Sockets, DiOOe-2100 - See Vol. C 

Sockets, DIP and DIL-2100 - See Vol. C 

Sockets, Disposable Carrier-2100 - See Vol. C 

Sockets, Integrated Circuit-2100 - See Vol. C 

Sockets, International-2100 - See Vol. C 

Sockets, Lamp & Lamp Assemblies-2460 
§ Arcolectric Corp., canoga Park, CA 91304, 818-700-1933 ••••••••• B'113O-1131 
§ Aries Electronics, Frenchtown, NJ 08825, 201-996-6841 •••••••••.••••• C'l272 
§ Biver, Inc., Irvine, CA 92718, 714-95HI808 •••••••••••••••••••••••.••• Col011 
§ Diallght Corp., A cambridge Elctms. Inds. Co., Manasquan, NJ 08736, 

201-223-9400 •••••••••••••.•••••••••••.••.••••..•••.•••••••• B'114O-1141 
tGilway Technical Lamp, Woburn, MA 01801, 617-935-4442 •••••••• 1101147-1149 
§ Industrial Devices, Inc., Hackensack, NJ 07601, 201-489-8989 ••••• B'1158,1160 
§ Inter-Market, Glellview, IL 60025, 312-729-5330 ••••••••.••••••••.•••• .B-1178 
§ ITW Swttches, Illinois Tool Works, Chicago, IL 60634, 312-282-4040 ••.•• B'l762 

JKL Components Corporation, Paeolma, CA 91331, 818~19 ••••.• 1101163 
t Ledtronlcs, Inc., Torrance, CA 90505, 213-549-9995 •.•.••••••••.• B'102O,1167 

§t utteHuse, Inc., Sub. of Tracor, Inc., Des Plaines, IL 60016, 312-l124-1188 ••••• 
B-1171 

§ Oshlno Electric Lamp Works, LId., Shinagawa-Ku, Tokyo, JAPAN, 03-471-l1548 
••••••.•••••••••.••••••.•.•.•••••••••••••••.••.•.••••••••••• B'1176-1177 

§ Sloan Co., Sun Valley, CA 91353-0367, 213-875-1123 ••••••••••••. B'1188-1195 
t Sorenson Ughted Controls, Hartford, CT 06114, 203-527-3092;1-800-243-G240 

••••••••••.••••••.••••.••••••.•••••••••••••••.••••...••.•••••.•.• B'1198 
§ Visual Communications Co., Inc., San Diego, CA 92126, 619-549-6900 

....................... , .................................... B·12OO-1203 
t Alden Products Co., Brockton, MA 02403 ............................... 508-583-0160 
§ Alpha Products, Inc., Westlake Village, CA 91362 ....................... 818-889-9304 
§American URraviolet, Murray HiI\ NJ 07974 ............................. 201-665-2211 

Andon Elctms. Cotp.. Uncoln, AI 02865 ................................. 401-333-0388 
§t Assllciated Electronics & MIg. CoIp., Upper Montclair, NJ 07043 ........ 201-783-7800 

§Augat Inc., AttleborO. MA 02703 ......................................... 617-222-2202 
§Augat Alcoswitch, Augallnc., N. Andover, MA 01845 ............. ,...... 50&£85-4371 

Augat, Inc., Interconnection Products Group, Attlaboro, MA 02703 ....... 508-222-2202 
Autoswage Products, SheRon, CT 06484 ............................... 203-929-1401 

§ Bulbtronics, Inc., Farmingdale, NY 11735 ....... 516-249-2272;HlOQ-654-8542 Eastern 
Reg 

Cinch Connector Division, Labinal Components & Systems Inc., Elk Grove Village, IL 
60007................................................................ 312-981-6000 

§Cole Hersee Co, Boston, MA 02127-2467 .............................. 617-266-2100 
Communication Devices, Inc., Scarborough, Ont, CAN M1 H3A4 ...... . .. 416'439-6320 

§ Data Display Products, Los Angeles, CA 90009 ......................... 213-64()'0442 
Display Devices, Inc., Encinijes, CA 92024 .............................. 61!H53-0113 
DSA, 1nc.(Dai-lchi Shoji of America~ Div. of Leader Instruments, New York, NY 10011 

... .. . .. .. . .. . . . .. .. .. . . .. .. .. . . .. . . .. ... .. .. .. .. . .. .. ... .. .. . .. .. .. ... 212-691-9050 
Dupree, Inc., Chino, CA 91710 .......................................... 714-597-4889 
Eaton Corp.lCutIer-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 

WI53216 ............................................................ 414-449-7487 
§t Electronic Essentials, Woodside, NY 11377 ............................. 718-898-8300 

§-Product sold through distributors t-Product meets MIL specs EEM 1989 



PRODUCT INDEX & DIRECTORY 
§t Electronics Research Associates Inc., Winsted, CT 06096 .............. . 

Enlrelec, AJsthom International, Spring Valley, NY 10977 ............... . 
Fastex, Illinois Tool Works, Des Plaines, IL 60016 ...................... . 

§t Garry Electronics, Div. of Brintec Corp, Laghome, PA 19047 ........... . 
§ GC--Thorsen, Rockford, IL 61105-1209 ................................. . 

General Electric Co, Accessory Equipment Plan\ Bridgeport, CT 06602 

§t Genisco Technology Corp, La Mirada, CA 90636 ...................... . 
§ Grayhilllnc, La Grange, IL 60525 ...................................... . 

GTI/Electronics Div, Hadley, PA 16130 ................................ . 
t Hoffman Engineering Corp, Stamford, CT 06902 ...................... .. 

International Configurations, Inc., Enfield, CT 06062 .................... . 
§ ITT Sealectro, Trumbull, CT 06611 .................................... .. 

Korry Electronics Co, Cnton Technologies, Seattle, WA 96109 ..•....... 
Lamb Industries, Inc., Portland, OR 97225 .............................. . 

§t Lamptronix Co, Ltd, Crystal Lake, IL 60014 ........................... .. 
§tLadco Div, St Pau( MN 55107 ........................................ . 

§ Leecrafl MIg., Long Island City, NY 11101 ............................. .. 
Marl< Eyelet Inc., AMP, Inc, Wolcott, CT 06716 ........................ .. 
Master Electronic Controls, Los Angeles, CA 90025 .................... . 
Micro Switch, A Honeywell Div, Freeport, IL 61032 .................... .. 

§ Schurter, Inc., Petaluma, CA 94952 .................................... . 
t Shogyo International Corp., Great Neck, NY 11021 .................... .. 
§ Shokai Far Eas\ Ltd., Hartsdale, NY 10530 ............................ . 
t Star Porcelain, Trenton, NJ 06636 ..................................... . 
§ Switchcrafl, Inc, A Raytheon Company, Chicago, IL 60630 ............. . 

§t Sylvania Miniature Lighting, GTE Corporation, Hillsboro, NH 03244 .... . 
§ Syracuse Electronics, Pass & Seymour, Inc, Syracuse, NY 13221 ...... . 
§ Three-Five Sys, Inc, Phoenix, AZ 65201 ............................... . 
§ Trimm, Inc., Div. of Newton Instr. Co, Libertyville, IL 60046 ............. . 

UVP, Inc., San Gabrie( CA 91776 ..................................... .. 
§ Wal~Able MIg. Corp, Elk Grove Vl, IL 60007 .......................... .. 

Wilbrecht Electronics, St Paul, MN 55107 .............................. . 

Sockets, Leadless Carrier-2100 - See Vol. C 

Sockets, LlF & ZIF-2100 - See Vol. C 

203-379-2731 
914-425-7460 
312-299-2222 
215-949-2300 
815-968-9661 

203-362-2000 
714-523-7001 
706-354-1040 
412-253-3161 
203-325-6933 
203-749-6380 
203-372-4118 
206-281-1300 
503-297-8676 
815-455-0400 
612-222-2791 
716-392-8800 
203-756-6847 
213-452-1336 
815-235-6600 
707-778-6311 
516-466-0911 
914-661-0700 
609-392-3154 
312-792-2700 
603-484-5533 
315-468-6211 
602-496-0035 
312-362-3700 
616-285-3123 
312-956-6000 
612-222-2791 

Sockets, Miniature & Subminiature - See Sockets, Diode (Vol. C) 

Sockets, Pin Grid Array-2100 - See Vol. C 

Sockets, Power (Receptacles).2100 - See Vol. C 

Sockets, Relay-2100 - See Vol. C 

Sockets, SIMM-2100 - See Vol. C 

Sockets, SIP-2100 - See Vol. C 

Sockets, Surface Mount-2100 - See Vol. C 

Sockets, Test-2100 - See Vol. C 

Sockets, Transistor-2100 - See Vol. C 

Sockets, Tube-2100 - See Vol. C 

Sockets (Mll)-2440 
§ AMP, Harrisburg, PA 17105, 717-584-0100 ••••.••••••••••••••••••••••. Co1157 

Aries Electronics, Frenchtown, NJ 08825, 201-996-6841 •••••••••• C01272,1275 
Augat, Inc., Interconnection Products Group, Attleboro, MA 02703, 508-222·2202 

................................................................. C01282 
CW Industries, Southhampton, PA 18966, 215-355·7080 ••••••••••.•••• C01320 
Dialight Corp., A Cambridge Elctrns. Inds. Co., Manasquan, NJ 08736, 

201-223-9400 ............................................... B-1140'1141 
t Jettron Products Inc., E. Hanover, NJ 07936, 201-887-0571 ••••••••••• •• Co1393 

Oxley, Inc., Branford, CT 08405,203-488-1033 •••••••••••••••••••••••• B01179 
Panduit Corp., Tinley Park, IL 604n-0981, 8OO-m-3300 ••••••••••••••• C01468 

§t Precicontact, Inc., Langhorne, PA 19047, 215·757·1202 ••••••••••• C01510·1512 
Sloan Co., Sun Valley, CA 91353-0367,213-875-1123 •••••••• B01188,1193-1195 
Texas Instruments, Connector System, Attleboro, MA 02703, 

508-699,5269;508-699-3450 •••••.••.••••••••••••••. C01543,1545,1547-1549 
U.s. Tennlnals, CinCinnati, OH 45243, 513-561-8145 ••••••.•.•••••••••• C01557 
ARdon Elctms. Corp, Lincoln, RI 02665 ................................. 401-333-0386 

t EBY Company, Philadelphia, PA 19124 ................................. 215-537-4700 
Garry Electronics, Div. of Brinlec Corp., Laghome, PA 19047 ............ 215-949-2300 
Jan Hardware MIg. Co, Long Island City, NY 11101 ..................... 718-361-0800 
Marl< Eyelet Inc., AMP; Inc., Wolcott, CT 06716 .......................... 203-756-8847 
Master Electronic Controls, Los Angeles, CA 90025 ......... , . . . . . . . . . .. 213-452-1336 
Oshino Electric Lamp Works, Ltd, Shinagawa-Ku, Tokyo, JAPAN .......... 03-471-6548 
Texas Inslrs., Data Sys. Group, Dalles, TX 75390-9063 ............... H!()()'527-35oo 

§tWells Electronics, South Bend, IN 46613 ................................ 219-267-5941 

Software, Applications-20SO - See .Vol. D 

Software, CAD-20SO - See Vol. D 

Software, Communications-20SO - See Vol. D 

Software, Compilers/Languages-20SO - See Vol. D 

Software, Computer Performance Measurement-20SO - See Vol. D 

Software, Data Base Management-20SO- See Vol. D 

Software, Data Base Management Dictionaries-20SO - See Vol. D 

Software, Data Base Query Language-20SO - See Vol. D 

Solenoids, Linear-4550 
Software, Data Communications Control-20SO - See Vol. D 

Software, DC Motor Control-20SO - See Vol. D 

Software, Disk/Tape File Utilities-20SO - See Vol. D 

Software, Emulation/Simulation-20SO - See Vol. D 

Software, Graphics-20SO - See Vol. D 

Software, Information Storage & Retrieval-20SO - See Vol. D 

_Software, Job Scheduling/Accounting-20SO - See Vol. D 

Software, Librarians-2ClSO - See Vol. D 

Software, Motion Control-20SO - See Vol. D 

Software, Operating Systems-20SO - See Vol. D 

Software, Operating Systems Enhancement-20SO - See Vol. D 

Software, Programming/Systems Development Aids-20SO - See 
Vol. D 

Software, Program Translators-20SO - See Vol. D 

Software, Report Generators-20SO - See Vol. D 

Software, Security-20SO - See Vol. D 

Software, Sort/Merge-2050 - See Vol. D 

Software, Spoolers-2050 - See Vol. D 

Software, Utilities-20SO - See Vol. D 

Solar Cells - See Cells, Photovoltaic (Vo/..8) 

Solder (All Types)-4600 - See Vol. C 

Solder Lugs - See Terminals, Lug (All Types) (Vol. C) 

Solder Pots & Baths-4600 - See Vol. C 

Soldering, Wave, ControI/Monitoring-4600 - See Vol. C 

Soldering Accessories-4600 - See Vol. C 

Soldering Equipment, Hot Gas-4100 - See Vol. D 

Soldering Equipment, Induction Heating-4100 - See Vol. D 

Soldering Equipment, Infrared-4100 - See Vol. D 

Soldering Equipment, Printed Circuit-4100 - See Vol. D 

Soldering Equipment, Resistance-4100 - See Vol. D 

Soldering Systems, Temperature Control/ed-4100 - See Vol. D 

Soldering EqUipment, Ultrasonic-4100 - See Vol. D 

Soldering Equipment, Vapor Phase-4100 - See Vol. D 

Soldering Guns, Irons & Desoldering Tools-4600 - See Vol. C 

Soldering Machines, Laser-4100 - See Vol. D 

Soldering (Mll)-2440 
Amphenol Corporation, Corporate Headquarters, WalUngford, CT 08492, 

203-265-8910 ............................................... C01266-1267 
t Amphenol RF Operations, Amphenol Corporation, Danbury, CT 06610 .. 203-743-9272 
t CAD Engrg. & Assembly Inc., Mentor, OH 44060 ........................ 216-255-7744 

Cardinal Control Co. Kensington, CT 06037 ............................ 203-826-6379 
§tCherntronics Inc, Hauppauge, NY 11766 ................ SI6-582-3322;8OQ.845-5244 
t ELVO:Division of Zumbach Electronics Corporation, Mt Kisco, NY 10549 

t Fusion Inc., Willoughby, OH 44094 ..................................... . 
§t Gardiner Solder Co., Div. of Gardiner Metal Co. Chicago, IL 60632 ..... . 

t GSI Corp., Timonium, MD 21093 ...................................... .. 
t Miller, LC, Co, Monterey Pk., CA 91754 .............................. .. 

MuRicore Solders, Westbury, NY 11590 ..................... , ......... .. 
§tOK Industries, Inc., Yonkers, NY 10701 ................................ . 

Solenoids, linear-4550 

914-241-1008 
216-946-3300 
312-847-0100 
301-252-1768 
213-268-3611 
516-334-7997 
914-969-8800 

Airpax Co., Frederick Div., Frederick, MD 21701,301-663·5141 ••••••••• B01413 
t Bicron ElectroniCS, Canaan, CT 06018, 203-824-5125 •••••••••••••••••• B·1657 
§ Deltrol Controls, Milwaukee, WI 53215, 414-671-8800 ••••••••••••• B01658·1661 
t Electro·Mechanisms, Inc., Duarte, CA 91010, 818-359-2535 ••••••• B01662·1663 
t Electronic Spacil!lty Corp., Vancouver, WA 98665, 206-574·5000 •••.••• B·l654 

Uberty Controls, Shorewood, IL 60435, 815-725·2241 ••••••••••••••••• B·1665 
§t Une Electric Products, Hmrtford, CT06141, 203-659-3573;1-800·331-1137 

................................................................. B·1565 
t Lucas Ledex Inc., VandaUa, OH 453n-0427, 513-698-3621 •••••••• B01666-1669 

§t Oak Switch Systems, Crystal Lake, IL 80014, 815-459-5000 •••••••••••• 801822 
§ Regdon SolenOid, Inc., W_ont,IL 60559,312·789-0600 •••••••• Bo1670-1671 
t Rosa Engineering Corp., Ca!Rpbell, CA 95008, 408-377-4621 ••••••••••• B-1615 
§ Allen-Bradley Co, Industrial Control Div, Milwaukee, WI 53201 .......... 414-362-2000 
t A.p.w. Co, Inc., Rockaway, NJ 07866 ..........................•........ 201-627·0643 
§AU1omatic Swnch Co., Florham Park, NJ 07932 .................. ..... 1-201-966-2000 

EEM 1989 §-Product sold through distributors t-Product meets MIL specs 



Solenoids, Linear-4550 (Cont'd) 
t Component SpeciaHies Corp. Temple City, CA .91780 .,... . . •. • . . •• . . ... 213-283-0015 

§t Densitron Corporation, Densitron IntematiOna~ Torrance, CA 90505 •.... 213-530-3530 
§t Dormeyer Inds., A. F. Dormeyer MIg. Co. Inc., Chicago, IL 60641 •.•..... 312-263-4000 

Endicott Coil Co. Inc., Binghamton, NY 13905 .......................... 807-797-1263 
The Five Star Co., Plantsville, CT 06479 ............................... '. 203-628-5561 

§ Guardian Elec. MIg. Co. Chicago, IL 60607 •.....••.•..... , ... " .. . .•.. .. 815-337-0050 
t IMC Magnetics Corp., Arizona Div. Tempe, AZ 85281 ..............•.... 802-968-4441 

§tUnear Motions Co', Valincla, cA 91744 ......•............•...... , ..•.... 818-918-7806 
tUsk, G. W. Co., Clifton Spriilgs, NY 14432 .........•.........•.......... 315-462-2611 

Mors Technologies Inc. Mors Group-France, St laur~ Quebec, CANADA H4T lA7 
..........................•...........•.........•..................•.... 514-735-4411 

§ Namco Controls, An Acrne-Clevelancl Co. Mentor, OH 44060 ......•...• 216-946-9900 
§Flelay Specialties, Oakland, NJ 07436 ................................... 201-337-1000 
tSA Engineering. BW/IP Intemationa~ Inc. Garden Grove, CA 92643 ...• 714-554-4200 

Vanguard Flelay Corp. Warwick, AI 02886 .......................•.....• 401-732-0700 
tWest Coast Elec. MIg.. Pararnoun~ CA 90723 .•. , .............•......... 213-633-1010 

Solenoids, Proportional-4550 
DeHrol Controls, Milwaukee, WI 53215, 414-671-6800 ••••••••••••• 801658·1661 

tLucas L.edex Inc., Vandalia,'OH453n-G427, 513-898-3621 .•• a o l566-1667,1669 
Regdon SolenOid, Inc., Westmont, IL 605\j9, 312-789-0600 •••••••• a o I670-1671 

§Automatic Switch Co., Florham Park, NJ 07932 ...•..................• 1-201-966-2000 
t Electronic SpeciaHy Corp., vancouver, WA 98665 .................•..... 206-57 ~5000 

Endicott Coil Co. Inc. Binghamton, NY 13905 .......................•.. 807-797-1263 
tUsk, G. W. Co. Clifton Springs, NY 14432 .....•.....•.................. 315-462-2611 
tSA Engineering. BW/IP Intematio~ Inc., Garden Grove, CA 92643 .•.. 714-554-4200 

Solenoids, Rotary-4550 
t Una Electric Products, Hartford, CT 06141, 203-659-3573;1-800-331-1137 

................................................................. aol565 
t Lucas L.edex Inc., Vandalia, OH 453n-G427, 513-898-3621 •••••••• a o l566-1669 

§t Oak Switch Systems, Cryatal Lake, IL 60014, 815-459-5000 •••••••••••• a o l822 
Regdon Solenoid, Inc., Westmont, Il605\j9, 312-789-0600 ••••••••••••• aol670 

§ Dale Electronics, Inc., Yankton Div. Yankton, SO 57078-0180 ........... 605-665-9301 
§t Densitron Corporation, Densitron Intematio~ Torrance, CA .. 90505 ..... 213-530-3530 

Endicott Coil Co., Inc., Binghamton, NY 13905 ......•................... 807-797-1263 
tldeal Precision Meter, Brooklyn, NY 11222 .......•..................•... 212-383-6904 
tLisk, G. W. Co, Clifton Springs, NY 14432 .......•.••.....•.........•... 315-462-2611 
tSA Engineering. BWIIP Internationa~ Inc., Garden Grove, CA 92643 .... 714-554-4200 

Solenoids, Stepping-4550 
t Lucas Ledex Inc., Vandalia, OH 453n-G427, 513-898-3621 ••• B'I566-1667,1669 

Dormeyer Inds., A. F. Dorrneyer MIg. Co, Inc., Chicago, IL 60641 .. . . . . .. 312-283-4000 

Solenoids (MIL)-2440 
t Bieron ElectroniCS, canasn, CT 06018,203-824-5125 .• , ••••.•••••• ,... a'I657 
t Electronic SpeciaHy Corp" Vancouver, WA 98665, 206-574-5000 ••• ,... a ol664 
t Ai!p8X Co., FrederickDiv. Frederick, MD 21701 •............•........... 301-683-5141 
t A.P.W. eo.. Inc., Aockaway, NJ 07866 ................................... 201-627-0643 
t Ideal Precision Meter, Brooklyn, NY 11222 ... . . . . . . . . . . . . . . . . . . . . . • . . . .. 212-383-6904 
tiMe Magnatics Corp. Arizona Div, Tempe, AZ 85281 ................... 602-968-4441 
t Una Electric Products, Hartlord, CT 06141 ............. 203-65&-3573; l-8OQ-331-1137 
tLisl<. G. w, Co. Clifton Springs, NY 14432 ..•........................... 315-462-2611 

Mors Technologies Inc., Mors Group-France, St Laurent Quebec, CANADA H4T lA7 
... ,. ...............................•.......................•.......... 514-735-4411 

t SA Engineering. BW liP Intemation~ Inc., Garden Grove, CA 92643 .... 714-554-4200 

Solvents - See Cleaners & Solvents (Vol. C) 

S100 Bus - See Board Computers & Subassemblies (Vol. Dj 

Sound Absorbing Materials-2500 - See Vo/.·C 

Sound Level Indicators - See Meters, Audio Level (Vol. D) 

Sound Recording Equip; - See Microphones (Vol DJ, Recorders 
(Vol. DJ, etc. 

Source & Detector Assemblies (SDAs)-3700 
Slionax Inc., Plattaburgh, NY 12901, 518-561-3160 •••••••.•••••••••••• a ol347 
Ealing Electro-Optics, HolliSton, MA 01746 .......... '" 617-429-8370;1-800-343-4912 

tTexes Optoelectronics, Inc., Garland, 1)( 75042 ...•.•................•.. 214-467-D085 

Spacers-2500 - See Vol. C 

Spaghetti - See Tubing, Spaghetti (Vol. C) 

Spark Gaps-4300 
Connector Corp., Ch1ca90, Il60646, 312-539-3108 •••• ,............... C0 1314 
Maida Development Co" Hampton, VA 23663, 804-723-0785 ••••• ,...... A-1978 

t Ross Engineering Cqrp., campbell, CA 95008, 408-3n-4621 ••.••• ,.... a o1615 
§t Aydin Aadar & EW Division, Div. of Aydin Corporation, San Jose, CA 9511&-1371 

. . . . . . . . . . . . . . . . . . . . • . . . • . • . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • • 406-62&-1100 
§ C.P. Clare Corp. Chicago, IL 60645 ...................•.•.•.•........... 312-262-7700 

EG&G,Inc., Electronics Components Div. Salem, MA 01970 •........... 506-745-3200 
§Hobson Bros., Chicago, IL 60630-3864 ................................. 312-283-3600 

Ion Physics Co. Wilmington, MA 01887 .........................•....... 508-658-6030 
Joslyn Electronic Systems, Goleta, CA 93116 •...........•............. , 805-968-3551 

t Lightning Protection Corp., Santa Barbara, CA 93180 ............. 805-967-5089/4577 
tMaxwell Laboratories, Inc., San Diago, CA 92129-1506 ......•.......... 61&-27&-5100 
t Physics International Co., Olin Defense Systems Grp. San Leandro, CA 945n 

., ........................... , ........................................ , 415-577-7236 
§PolyPhaser Corporation, Gardnerville, NY 89410-1237 ... 702-782-2511;800-325-7170 

Victoreen, Inc., Solon, OH 44139 .•....•.. , ...•..•...... ;................ 216-248-9300 
§ World Products Inc., Sonoma, CA 95476 ........•.....•............•.... 707-996-5201 

Speakers, Explosion & Flame Proof-1300 - See Vol. D 

PRODUCT INDEX & DIRECTORY 
Speakers, Horn~1300 - See Vol. D 

Speakers,lntercom-1300 - See Vol. D 

Speakers, Midrange-1300 - See Vol. D 

Speakers, Musicallnstrument-1300 - See Vol. D 

Speakers, Paging - See Speakers, Intercom (Vol. DJ 

Speakers, Pillow-1300 - See Vol. D 

Speakers, Public Address-1300 - See Vol. D 

Speakers, Replacement (Incl. Aircraft, Automotive & TV)-1300 -
See Vol. D 

Speakers, Submergence Proof-1300 - See Vol. D 

Speakers, Subminiature-Also See Bells, Buzzers, Gongs. Sirens & 
Aural Warning Devices-1300 - See Vol. D 

Speakers, Tweeter-1300 - See Vol. D 

Speakers, Weatherproof-1300 - See Vol. D 

Speakers, Woofer-1300 - See VoI.D 

Speakers (MIL)-2440 
§t Audiosone, Inc. Stratford, CT 06497 .................................... 203-377-4475 
§t MG ElectroniCs, Hauppauge, NY 11788 .. ..•.. .. . . ... . . ... . . . . .. . .•. . . .. 516-582-3400 

t MISCO/Minneapolis Speaker Co., Inc., Minneapolis, MN 55409 ......... 612-825-1010 
t Oaktron Manufacturing, Inc. Monroe. WI 53566 •..•......•..•........... 608-328'5580 
§ Poly-Planar Inc., Warminster, PA 18974 ................................. 215-675-7805 
t Speco Div. Components SpeciaHies, Inc., Undenhu~ NY 11757 ........ 516-957-8700; 

Speaker Systems-1300 - See Vol. D 

Spectrometers-2900 - See Vol. D 

8OQ-645-5516 

Speech Compression & Synthesis Equipment-2325 - See Vol. D 

Speed Drives, Motor - See Controls, Motor Speed (Vol. 0) 

Spiral Wrap - See Tubing, Spiral Wrap (Vol. C) 

Splicers, Coaxial Cable-MOO - See Vol. C 

Splicers, Fiber Optic-2475 
AMP, Harrisburg, PA 17105, 717-564-0100 ••••.••••••••.• , ••••••••••• , C-1157 

t Interoptics, Purdy Group, aurlingame, CA 94010; 415-347-7727 ,.,.,... e-1214 
AT&T Microelectronics, Allentown, PA 18103 ..........•....... l-8OQ-372-2447;ln Can.: 

1-800-553-2446 
t Foundation Instruments Inc., Nepean, ON, CANADA K2E 7 J6 ........•.. 613-226-4000 
t Power Technology, Inc., Lillie Rock, AR 72219 •.....................•... 501-568'1995 

§t Western Electronic Products Co. San Clemente, CA 92672 ......••..... . 714-492-4677 

Splicers, Wire (Incl. Butt & Cap Types)-MOO - See Vol. C 

Splices-2100 - See Vol. C 

Splices, Fiberoplic-2475 
t Interoplics, Purdy Group, aurlingame, CA 94010, 415-347-n27 ••••.••. a-1214 

§tAT&T Microelectronics, Allentown, P/\ 18103 ....... : .......... l-8OQ-372-2447;ln Can.: 
l-8OQ-553-2446 

§t General Cable Co., Fiber. Optics Div. S. Plairrlieid, NJ 07080 .•.....•.... 201-769-3200 
GTE Fiberoptic Products, Williamsport, PA lnOl ... 717-326-6591;1-8OQ-FBR-OPTICS 

§3M Fiber Optic Products, Inc. W, Haven, CT 06516 ...................•. 203-934-7961 

Splicing Equipment, Fiber Optic-MOO - See Vol. C , 
Splicing Equipment, MagnetiC Tape-1300 - See Vol. 0 

Splitters/Combiners, Power - See Dividers, Power (Vol. Aj 

Spoolers, Printer Buffers-2325 - S~ Vol. D 

Spoolers, Punched Tape - See Readers, Punched Tape (Vol. DJ 

Springs (All Types)-2500 - See Vol. C 

Stabilizers, Current - See Current Sources (Vol. D), Regulators, 
Current (Vol, DJ 

Stabilizers, Wne Impedance-4050 - See Vol. 0 

Stabilizers, Voltage - See Regulators & Stabilizers, Voltage (Vol. DJ, 
Transformers, Voltage Regulating (VoL A), Voltage Sources (Vol. OJ 

Stabilizers, Voltage/Current, Automatic - See Power Supplies; 
Constant Current (Vol, DJ 

Stalos (Stabilized Local Oscillators) - See Oscillators, Microwave 
(Vol. A) 

Stampings, Precious Metal - See Preforms, Precious Metal (Vol. C) 

Standards, Atomic Beam-2900 - See Vol. D 

§-Product sold through distributors t-Product meets MIL specs EEM 1989 



PRODUCT INDEX & DIRECTORY Suppressors, Transient Voltage {All Types)-4300 

Standards, Capacitance-2900 - See Vol. D 

Standards, Current-2900 - See Vol. D 

Standards, Delay Line-2350 - See Vol. A 

Standards, Frequency-2900 - See Vol. D 

Standards, Inductance-2900 - See Vol. D 

Standards, Magnetic Field-2900 - See Vol. D 

Standards, Noise-2900 - See Vol. D 

Standards, Phase-2900 - See Vol. D 

Standards, Phase Angle-2900 - See Vol. D 

Standards, Resistance-2900 - See Vol. D 

Standards, Temperature-2900 - See Vol. D 

Standards, Time-2900 - See Vol. D 

Standards, Voltage-2900 - See Vol. D 

Standards, Voltage Ratio-2900 - See Vol. D 

Standoffs - See Bushings, Glass, Plastic, Metal, etc. (Vol. C) 

Standoffs, PCB-2500 - See Vol. C 

Stands, Instruments-1400 - See Vol. C 

Stands, Instrument, Tilting-1400 - See Vol. C 

Stands, Printer/Terminal-1400 - See Vol. C 

Starters, Motor, Solid State-3500 
§ APEC Fiber Optics Corp.. College Station, TX 77840 ......•............. 409-693-5397 
§ Baldor Electric Company, Fort Sm~h, AR 72902 ........................ 501-84&4711 
§ Furnas Elec.. Batavia. IL 60510 ......................................... 312-879-6000 
§ NRD Inc. Subsidiary of Marl< IV Inds., Inc. Grand Island, NY 14072 ..... 716-773-7634 

Power Functions Engineering, Garland, TX 75042 ...................... 214-278-0996 

Static Eliminating Materials, Devices, & Equipment-4525 - See 
Vol. C 

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

STD Bus - See Board Computers & Subassemblies (Vol. D) 

Steppers, Indexing, Motor-3500 
Canon U.S.A., Elctrn. Camps. Div., Lake Suceesa, NY 11042,516-488-6700 

...................... _ .......................................... S'1237 
Epson America, 1nc.IOEM Div., TOlfanee, CA 90505, 213-534-4500 ••••. A'1403 

t Stock Drive Producta, Div. of Deslgnatronics, Inc., New Hyde Pk., NY 11040, 
516-328-0200;328-3300 ........................................... S'1305 

t Vemitech:Vernitron Corp., Deer Pk., NY 11729, 516-586-5100 •••••••••• S-1316 
ADVANCED MICRO SYSTEMS,INC. Hudson, NH 03051 ............... 603-882-1447 

tClilton Precision, litton Systems, Inc., Clifton Hgts., PA 19018 ........... 215-622-1000 
Design Components, Inc., Franktin, MA 02038 ............ 508-528-7300;800-341-4811 
Ealing Electr<rOptics, Holliston, MA 01746 ............. 617-429-8370;1-800-343-4912 
Escap Products, Hauppauge, NY 11788 ................................ 516-234-3900 
Maxwetl Electronics, Research Triangle Park, NC 27609 ................ 919-846-1633 
Portescap u.s. Inc., Hauppauge, NY 11788 ............................. 516-234-3900 

§ SPS Inc. (Muirhead Vaclric), Springfield, NJ 07081 ...................... 201-376-1222 
§t Superior Electric, Bristo~ CT 06010 ..................................... 203-582-9561 

tTransicoil, Inc., Worcester, PA 19490-9990 .............................. 215-277-1300 

Steppers, Indexing, Switch-5100 
t Machine Components Corp.. Plainview, NY 11803 ...................... 516-694-7222 
§SPS Inc. (MuirheadVaclric), Springfield, NJ 07081 ...................... 201-376-1222 

Stiffeners, PCB, .Glass Epoxy-1700 - See Vol. C 

Storage Equipment, Carlridge/Cassetle-1400 - See Vol. C 

Storage Equipment, Disk-1400 - See Vol. C 

Storage Equipment, Flexible Disk-1400 - See Vol. C 

Storage Equipment, Magnetic Card-1400 - See Vol. C 

Storage Equipment, Multifunctional-1400 - See Vol. C 

Storage Equipment, Printout-1400 - See Vol. C 

Storage Equipment, Reel-to-Reel Tape-1400 - See Vol. C 

Storage Racks, Circuit Board-1400 - See Vol. C 

Strain Reliefs, Cable & Wire-2500 - See Vol. C 

Strip-Une Components, Microwave-3450 - See Vol. A 

Strips, Ground-1900 - See Vol. D 

Strips, Marker & Fanning-GOOO - See Vol. C 

Stroboscopes - See Lamps, Stroboscopic Source (Vol. B) 

Substrates, Ceramic-2500 - See Vol. C 

Substrates, Flexible-2500 - See Vol. C 

Substrates, Glass-2500 - See Vol. C 

Substrates, Metallic-2500 - See Vol. C 

Substrates, Sapphire-2500 - See Vol. C 

Suppressors, Arc - See Protectors, Surge (Vol. B) 

Suppressors, Noise-2700 - See Vol. A 

Suppressors, Transient Voltage (All Types)-4300 
Amber Inds., Inc., Dallas, TX 75379, 214-490-9801 ,.................... B'1353 
Amphenol Corporation, Corporate Headquartera, Wallinglord, CT 06492, 

203-265-8910 .................................................... C'1267 
SH ElectroniCS, Inc., Surnsvllle, MN 55337, 612-894-9590 •••••••••••••• A-1206 

§Collmer Semiconductor,lnc., Dallas, TX 75244,800-527-0251;214-233-1589 
................................................................. A-2176 

t Controlled Power Co., Troy, MI48083, 313-528-3700;HI00-521-4792 
• • • • .. .. .. • • • . • • .. • • .. . • .. • . • • • .. .. .. .. • .. • • .. • .. .. • .. .. .... 002183-2184 

Dale ElectroniCS, Inc., EI Paso Div., EI Paso, TX 79926-6728, 915-592-3253 
............................................................ B'1891-1892 

Globtek, Inc., N. Be'gen, NJ 07047, 201-861-0246 ••••••••••••.•••••••• S'l369 
Hipofronics Inc., Srewster, NY 10509, 914-279-8091 •••••••••••••• 002203-2205 
Hitran Corporallon, Flemington, NJ 08822-9943, 201-782-5525 .••••••• " 002201 

§ ITW Paktron, Div. of Illinois Tool Works, Lynchburg, VA 24502, 804-239-6941 
••••••••••••••••••.••.•••••••••••••.••••••••.••••••••.•.•••• A-l088-1092 

Ketema/Rodan Division, Anaheim, CA 92806, 714-630-0081 • • • • • •• S'1898-19OO 
Keystone Carbon, Thermistor 01"., SL Marys, PA 15857, 814-781-1591 

............................................................ B-1901-1902 
Maida Development Co., Hampton, VA 23683, 804-723-0785 

.................................................. A-1104,1107,1978-1979 
Mallory Capacitor Co., Emhart Elctrl.lElctm. Grp., Indianapolis, IN 46241, 

317-856-3731 .................................................... A'1108 
Marway Prods. Inc., Santa Ana, CA 92703, 714-973-1800 •••••••••• 002214-2215 

§t MeG Elctrns., Deer Park, NY 11729, 516-586-5125 ••••••••••••••••••••• S.1387 
§ Motorola Semiconductor Prods. Sector, Phoenix, AZ 85018-6606, 602-244-6900 

................................................................. A'2189 
t Paclfic Power Souree Corp., Huntington Sch., CA 92649, 

714-898-2691 ;800-854-2433 •••••••••••••••••••••••• ".............. 002218 
§ Perma Power Elctrns., Chicago, IL 60648, 312-647-9414 

....................................... S'1404, C-1620-1621, 002224-2225 
Philips ECG, American Philips Co., Waltham, MA 02254, 617-890-6107 

.. . • . .. .. .. .. .. • . .. .. . • . • . • . . • • .. .. • . .. .. • .. • .. . .. . . • . • . • ... Ao2196-2197 
t Plco ElectroniCS, Inc., Mt. Vernon, NY 10552, 914-699-5514;800-431-1064 

A'1278 
§ PolyPhaser Corporation, Gardnerville, NV 89410-1237, 

702-782-2511;800-325-7170 ....................................... S'1405 
§ Pulizzi Engineering, tnc., Santa Ana, CA 92704-6865, 714-540-4229 ••••• 002228 

Raychem Corp., Elctrns. Grp., Menlo Park, CA 94025, 415-361-3860 •.••• S'1407 
§ Ritz Etectronics/Relco, New Dundee, Ont., CANADA NOB 2EO, 519-696-2616 

................................................................. C-1087 
Schurter, Inc., Petaluma, CA 94952, 707-nS-6311 •••.•••••••••••••.••• B'1408 

§t Superior Electric, Sristot, CT 06010, 203-582-9561 •• • • • • • • • • • • • • • • • • • •• 002233 
Therm-O-Disc, Inc., SUb. Emerson Elec. Co., Mansfield, OH 44907, 419-525-8500 

•• , ••.•••••••••.••••••••••••••••••••••••••••••••••••••••••••••••• S-1921 
Todd Producta Corp., Brentwood, NY 11717, 516-231-3366 •••••••••••• 002110 
Tri-Mag, Inc., Visalia, CA 93291,209-651-2222 •••••••••••••••••••••••• A-1679 

§ U.S. Power Converting Compsny/Relco, Leonard V. Snow & Assocs., Torrance, 
CA 90503, 213-316-9984 .......................................... C'1087 

Vltec Electronic Corporation, Visalia, CA 93291, 209-739-10n .....•..•. Ao2510 
§ World Producta Inc., Sonoma, CA 95476, 707-996-5201 •• A'1194-1195,2212-2213 

Acme Electric Corporation, Cuba, NY 14727 ............................ 716-968-2400 
Acme Transformer, Acme Electric Corporation, lumberton, NC 28358 ... 919-738-1121 
Anasco Corporation, Danvers, MA 01923 ................ 800-826-2726;506-777-8868 
APX-Arstan Products International Inc., Jericho, NY 11753 .............. 516-333-8100 

§ Atlantic Scientific Corporation, Melbourne, FL 32901 .................. l-8OD-544-4737 
§t Aydin Radar & r::w Division, Div. of Aydin Corporation, San Jose, CA 95119-1371 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . • . . . . . . . . . . . . . . . .. 408-629-1100 
§Beswick:Cooper UK Ltd., Frome, UNITED KINGDOM BAll1PP ......... (0373) 84311 
§ Brooks ElectroniCS, Philadelphia, PA 19140 ............................. 215-228-4433 

§tBrooks Power Systems, Bensalem, PA 19020 .......... 215-244-0284;1-8OD-523-1551 
§t Bud Industries, Inc. Willoughby, OH 44094-0431 ..•.....•.........•...•. 216-946-3200 

§C.P. Clare Corp. Chicago, IL 60645 ..................................... 312-262-7700 
Computer Power Inc. High Bridge, NJ 08829 ....•...•... 201-638-8000;800-526-5088 

§Computerware, Inc., Vienna. VA 22180 .................................. 703-821-8200 
§t Control Concepts Corp. Binghamton, NY 13902-1380 .................. 607-724-2484 

Cuesta Systems Corporation, San Luis Obispo, CA 93401 ............... 805-541-4160~ 
800-332-3440' 

§tCurrent Technology, Inc. Richardson, TX 75081 ........................ 214-238-5300 
§The Cylix Corporation, Westlake VI., CA 91361 .......................... 805-379-3155 
§ Dale ElectroniCS, Inc., Yankton Div. Yankton, SO 57078-Q190 ........... 605-885-9301 
§ Datatran Corp. Denver, CO 80223 ...................................... 303-778-0870 
De~ron, Inc., N. Wales, PA 19454-9990 ................................. 215-699-9261 

§ Distributor & Special Products, Thomson Consumer Electronics, Inc, Deptford, NJ 08096 
.. . .. . . . . .. . . . . .. . . . . . . . . .. . . . .. .. .. . .. . . .. . . . . .. . .. . .. . .. .. .. .. .. . .. .. 609-853-2525 

Dowty RFL Inds. Inc./Communications Div. The Dowty Grp. PLC, Boonton, NJ 
07005-0239 .......................................................... 201-334-3100 

§ Dynatech Computer Power, Inc., Scotts Valley, CA 95088 •.............. 408-438-5760 
t EEV Inc., Elmsford, NY 10523........................................... 914-592-6050 

§t EFI Elctrns. Sail Lake C~, lIT 84119.................... 801-977-9009:8OD-221-1174 
Electrocube, San Gabriel, CA 91176 .................................... 818-573-3300 

EEM 1989 §-Product sold through distributors t-Product meets MIL specs 



f~ Suppressors, Transient Voltage (All Types)-4300 (Cont'd)PRODUCTINDEX&DIRECTORV 
§ Electronic Specialists, Natick, MA 01760 ......•.......... 617-655-1532;800-225-4876 
§Electro Slandards Lab., Inc.. ProvidenCe, RI 02940 ...•..•••...•..•..•... 401-943-1164 

Elgar Electronics Corporation, San DiegQ, CA 92121 ....• 619-450-0085;800-854-2213 
§ Energy Electronic Systems, Inc, TImonium, MD 21093 ... 301-252-2240;800-233-4544 
§ E.P.D.lGenerai Power Corp., Anaheim, CA 92805-6508 ....•............. 714-520-0881; 

1-800-343-1813 
§ Ericson Manufacturing Co., Willoughby, OH 44094 •..................... 216-951-8000 

FegQr EIcIm. Comps., Inc., Nail. Mktg. Sis. OIls., Fagor EJecirotecnica S. Coop., Canoga 
Pk., CA 91304 .....•..•....•........•.....•............ 818-718-2500;800-624-5367 

§ FIC Corp, Rockville, MD 20852 .........•...•.... •.•...... 301-881-8124;600-638-6594' 
§t General Electric Solid SIaIe Div, G.E. Corporation, Somerville, NJ 08876 

201-685-6530 
§t General Semiconductor 100.. Inc., Square 0 Company, Tempe, I\Z 85281 

....................................................................... 602-968-3101 
§ Hammond Manufacturing Co, Buffalo, NY 14225 ...•..•..•........•.... 716-894-5710 
§ Hi-Tech Components, Mitsubishi International Corp., New York, NY 10022 

............................................. :.. .. .. .. .. .. . .. .. .. .. .. .. 212-605-2607 
Instrument Specialties Co., Delaware Water Gap, PA 18327 ............. 717~24-8510 

t International Power Machines, Garland, TX 75042 .........•.•.......... 800-527-1208 
Inter-Technical Group Inc.. WIMA Div, Elmsford, NY 10523 ............. 914-591-8822 

§ ISKRA Electronics, Inc., Plainview, NY 11803 ........................... 516-349-0222 
JMK, Inc, Amherst NH .03031 ......................................... ;;;603-886-4115 
Joslyn Electronic Systems, Goleta, CA 93116 ........................... 805-988-3551 
Kalglo Elclms. Co., Inc.. Bethlehem, PA 18017-9359 ...... 215-837-0700;800-524-0400 
K-Tronics, K T. EIcIms. Inc.. Sunnyvale, CA 94088 ................ ,.. 1-800-888-aCO 
L -Com Inc, N. Andover, MA 01845 .... . .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .... 508-682-6936 

t Lightning Protection Corp., Santa Barbara, CA 93160 ......•...... 805-967-5089/4577 
Uttelfuse, Inc., Sub. of Tracer, Inc, Des Plaines, IL 60016 ................ 312-824-1188 

§Love Controls Corp., Wheeling, IL 60090 .............. , ................. 312-541-3232 
Magnetek Triad, Huntington, IN 46750 •..•..•..•...............•........ 219-356-7100 
Micro Devices Producl Group, Thel'lTl-O-Disc, Inc.. Mansfield, OH 44907 

. .. . . .. . . . .. .. . .. .... . .. . .. . .. . .. .. .. . .. .. . .. . . .. .. .. . . .. .. ... . .. .. . .. .. 419-525-8500 
§t Microsemi Corp., Santa Ana, CA 92704 ................................. 714-979-8220 

§Midwes\ Components, Inc.. MuskegQn, M149443 ........................ 616-777-2602 
§ Murata Erie North America, Inc.. Smyrna, GA 30080 .. . . . . . . . . • . . . . . . . . . . 404-436-1300 
t Noble U.SA, Inc.. Rolling Meadows, Il 60008 ........................... 312-364-6038 

North Hills Electronics Inc., Power Products Div, Glen Cove, NY 11542-3796 
........................•.....•.......•................................ 516-671-5700 

§ NTE Electronics, Inc., Bloomfield, NJ 07003............................. 201-748-5089 
Omega Engineering, Stamford, CT 06907 ............................... 800-826-8342 
Phase Control Electronics, GIendl;lIe, NY 11385 ..... , .. .. . .. .. .. .. .. .. .. 718-441-4278 
Power Dynamics Inc.. West Orange, NJ 07052 .................. , . . . . . .. 201-736-5722 

§t Power Integrity Corp., Greensboro, NC 27429-0682 ...... 919-379-9773;800-237-6260 
§ SAFE Power Systems, Acme Electric Corporation, Ternpe,l\Z 65282 .. , 602-894-6864 
Sent~iller Corp., Lynbrook, NY 11563 .•......•...... 516-593-2025;800-645-5900 

§San-O Industrial Corp., Bohemia, NY 11716 ............................. 516-567-5556 
Sernicon Components, Inc.. Div. of Semicon, Inc. Burlington, MA 01803 .••.....•........ 

. 617-272-9015 
§Sernikron, Inc.. Hudson, NH 03051-D066 ............... 603-883-8102;1-800-258-1308 

Semtech, Newbury Park, CA 91320 . .. .. . . . .. . .. . . .. .. . . .. . . .. . .. .. . .... 805-498-2111 
§ Shape Magnetronics, Inc., Lombard, IL 60148 ........•. 312-620-8394;1-800-367-5811 

ShindengenAmerica Inc., Westlake V~ CA 91361....................... 800-634-3654 
§Siernens Components, Inc, Special Products Div, Iselin, NJ 08830 ...... 201-321-3400 
§ SL Weber, Inc, Mt Laurel; NJ 08054 ......•..•.....•..... 609-966-8888;800-257'-8384 
§ Sola, A Un~ 01 General Sign., Elk Grove Village, IL 60007-5866 •........ 312-439-2800 
§Square 0 Co, Palatine, IL 60067........................................ 312-397-2600 

S1aIfalllnc., Cranston, RI 02910 ........•........•............•.•........ 401-461-5554 
Sletron Internationa~ Inc, Buffalo, NY 14203 .................•.......... 716-854-3443 

§t SI-Semiconduclors of Indiana, Inc., Bloomington, IN 47402-0809 ,....... 812-332~1435 
§SunshineScientific Instruments, Philadelphia, PA 19115 ................ 215-673-5600 

§tSurgeonics Umited, Fort Edward, NY 12828 ............................ 518-747-2156 
SUIlon Designs, Inc.. Hhaca, NY 14850 ........•..................•...... 607-277-4301 
Sylvania GTE Control Devices, Standish, ME 04084 ................•... 207-642-4535 

§ Syracuse Electronics, Pass & Seymour, Inc.. Syracuse, NY 13221 ....... 315-468-6211 
§Teccor Electronics, Inc.. Irving, TX 75038 ............................... 214-58(H515 
§Techn~Too~ Plymouth Mealing, PA 19462 .............................. 215-825-4990 

Techno, Inc.. Van Nuys, CA 91405 ...................................... 818-781-1642 
§Telebyte Technology, Inc, Greenlawn, NY 11740 ........ 516-423-3232;800-835-3298 

Texas Instruments, Connector System, Attleboro, MA 02703 .........•... 508-699-5269; 
508-699-3450 

Texas Instrs., Matis. & Controls Grp, Attleboro, MA 02703 .. . . . . • . . . . . . .. 617-699-3800 
§TIIIndustnesInc., Copiague, NY 11726 ................................. 516-789-5000 

Topaz, Inc., San Diego, CA 92123-1165 ................................. 619-279-0831 
§t Transtector Systems, Inc., Hayden Lake, 10 83835 .•.................... 800-635-2537 

§Tripp-liIe, Chicago,lL 60610 ........................................... 312-329-1777 
§t Tycor International Inc, Calgary, Alberta, CANADA T2H 119 . • . . . . . . . . . . . 403-259-3200 

Victoreen, Inc.. Solon, OH 44139 ..........•............•.............•.. 216-248-9300 
tVictor Elec. Wire & Cable, W. Warwick, RI 02893 .. 401-821-1700;SALES 401-821-7800 
tThe Wirernold Company, W. Hartford, CT 06110 ........................ 209-233-6251 

Xentek, Inc., Vista, CA 92083 .......................................•.... 619-727-0940 

Surface Acoustic Wave, Delay Line-2350 - See Vol_ A 

Surface Acoustic Wave Devices-2350 - See Vo'_ A 

Surface Acoustic Wave, Filter-2700 - See Vol. A 

Surface Mounted AssemblieS, Devices & Technology - See Product 
type: Amplifiers, Circuits, Diodes, etc. 

Surveillance (MIL), EW Drone-3475 - See Vol_ D 

Surveillance Systems (MIL)-2440 
Adams-Russel~ Inc.. Hunt Valley, MD 21030 ...................•........ 301-771-0077 
American Electronic laboratOries, Inc.. Lansdale, PA 19446 ••........••. 215-822-2929 

tCohu,lnc., EIcIms. Div, San DiegQ, CA 92123 ........................... 619-277-6700 
tCondor Systems, Inc., San Joee, CA 95124 ............................. 408-371-9580 

tDigital Radio Corp., Redondo Beach, CA 90277 .. , ...................... 213-316-4114 
t Electrospace Systems, Inc, Richardson, TX 75083-1359 ..•...... . 214-470-2106/2107 
t E-Systerns, Greenville Div, Greenville, TX 75401 ....................... 214-455-3450 

Mathematical Systems Design, Inc.. Los Angeles, CA 90064 .•......•. ,. 213-47!HI80 
tMicrowave Systerns Inc., Syracuse, NY 13211-2100 .................... 315-437-9951 
tTeledyne Ryan Electronics, San Diego, CA 92123 ...................... 619-580-8400 

Switch Arrays-5100 
Crosspoint, Oiv. of Info-ute, FairvieW, NJ 07022, 201-941-4455 ••••••••• 801709 
CTS Corporation, Switch DiY., Paso Robles, Paso Roblea, CA 93446, 

805-238-0350 .................................................... 8 0 1716 
§ Dreefs Switch, Inc., Waukegan,IL 60087,312-662-7887;800-323-9605 ,.. aol722 

Grayhillinc., La Grange, IL 60525, 708-354-1040 •.••••••••••••••• 8 0 1743-1744 
Intaq Electrotouch Sys., GM Nameplate, Inc., Seattle, WA 98119, 206-284-5475 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 801866 
Lucas Durallth Corporation, Millville, NJ 08332, 609-825-6900 ••.••••••• 801873 
MarLee Switch Co., Upland, CA 91786, 714-982-8988 •••••••••••••••.•• aol789 
Micro Switch, A Honeywell Div., Freeport, IL 61032, 815-235-6600 ,...... ao1813 
MOLEX, Inc., Lisle, IL 60532, 312-969-4550 ••••••••• a.,815, CoI450-1451,1881 
Swltchcraft, Inc., A Raytheon Company, Chicago, IL 60630, 312-792-2700 

•••••••••••••• , •••••••••••••••••••••••••••••••••••••••••••••••••• aol849 
Amber Inds., Inc., Dallas, TX 75379 ..................................... 214-490-9801 
CRL Comps., Inc, A Cambridge Elctm.lnds. Co, Fort Dodge, IA 50501 ., 5·15-573-1300 

§t EECO Incorporated, Santa Ana, CA 92702-0659 ...........•..•..•.....• 714-935-6000 
t Electrospace Systems, Inc, Richardson, TX 75083-1359 •..•...... 214-470-2106/2107 

Jayco Plastics of CalHomia, Inc., Orange, CA 92665 ..•.....•. " .. . . . . . . . . 714-974-1701 
Lamb Industries, Inc., Portland, OR 97225 ................ :.............. 509-297-8878 

t Machine Components Corp, Plainview, NY 11803 •........•..•......•.. 518-694-7222 
t Premier Microwave, Port Chester, NY 10573 .. .. .. .. .. .. .. .. .. ... .. .. .. . 914-939-8900 

Switched Filter Banks-3450 - See Vol. A 

Switches, Backup-5100 
t Advanced Systems Concepts, Altadena, CA 91001 ...•................. 818-791-0983 
§ Attech Corp, Somerville, NJ 08876 ..................................... 201-359-4454 

Bytex Corp., Southborough, MA 01772 .................................. 617-460-0840 
t CapHol Switch Inc., Danbury, CT 06810 ................................. 209-744-3300 
§ Cole Hersee Co, Boston, MA 02127-2467 .............................. 617-288-2100 
§ COMCAB, Wakefield National, Inc., Nashport, OH 43830 ..•.....•....... 614-828-2468 

§t EECO Incorporated, San1a Ana, CA 92702-0659 ......•...•..•..•......• 714-835-6000 
§ Electro Standards Lab, Inc, Providence, RI 02940 ........•.....•......• 401-943-1164 

KAYCEE INDUSTRIES LTD, Bombay-3B, INDIA ........................ 263521/22/23 
Lamb Industries, Inc, Portland, OR 97225 ........•.....•.....•..•....... 509-297-8878 

t Machine Components Corp., Plainview, NY 11803 ...................... 516-694-7222 

Switches, Cam-5100 
§ Altech Corp., Somerville, NJ 08876, 201-359-4454 ••••••••••••••••••••• aol677 

8urgess Switch Co., American Electronic Components, Elkhart, IN 46515, 
219-262-8608 .......................................... 8 0 1688-1689,1691 

§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 
312-360-3500 .................................................... a·,698 

§ Dreefs Switch, Inc., Waukegan, IL 60087,312-682-7667;800-323-9605 ••• aol722 
Enprotech Corp., Kalamazoo, MI49007, 616-381-0665 ••••••••••••••••• 801953 
IIUnois Lock Co., The Eastern Co., Wheeling, IL 60090,312-537-1800 ••• , 801757 

§t ITW Switches, illinois Tool Works, Chicago,.IL 60634, 312-282-4040 • • • •• 801762 
t Pres-Air-Trol Corp., MamarOneck, NY 10543, 914-698-2026;800-431-2625 (outside 

NY) ............................................................. a·,831 
Rundel Prods., Allied. Control, Pla!llavllle, CT 06479, 203-621-6771 •••••• ao1833 

t Tech Laboratories Inc., Palisades Pk., NJ 07650, 201-944-2221 •••••••• , a 0 1851 
Allen Bradley Co, Electronic Components Div, A RockweIllntemational Co., EI Paso, TX 

79936 ................................................. 915-592-4888;800-592-4888 
§ American Control Products, Div. of Precision TImer Co, Inc., Westbrook, CT 06498 

, . . .. . . . .. .. . .. . .. . .. . .. . .. .. .. . .. . .. .. .. . .. . . . . .. . .. . .. . . . . .. . . .. . .. ... 203-399-6253 
Astrosystems, Lake Success, NY 11042 ................................ 516-328-1600 

§ Augat Alcoswitch; Augat Inc.. N. Andover, MA 01845 .......•.•..•..•.... 508-685-4371 
§Aulomatic TIming & Controls Co., King of Prussia, PA 19406 ............. 215-337-5500; 

800-441-8245 
capnol Switch Inc., Danbury, CT 06810 ................................. 203-744-3300 

§Chicago Lock Co., Chicago,lL 60641 ................................... 312-282-7177 
t Cole Instrument Corp., Sente Ana, CA .92704 . . .. . .. . .. .. .. .. .. • . . . . .. ... 714-556-3100 
t Computer Conversions Corp, E. Northport, NY 11731 ................... 516-261-3300 

§t EECO Incorporated, Sente Ana, CA 92702-0659 ...........•..•..•...... 714-835-6000 
Electrosw~ch, Un~ of Electro Switch Corp, Weymouth, MA 02188....... 617-335-5200 

t EnTech Corporation, Simsbury, CT 06070 ............... 203-658-2740;203-651.9657 
§Entrelec, Alsthom Internaliona~ Spring Valley, NY 10977 ................ 914-425-7460 

Ghielmetti, Inc, Los Angeles, CA 90028-8770 ........................... 213-463-5111 
§tJaico Producls, Jeidinger Mig. Co, Inc., Chicago,lL 60622 .............. 312-421-1090 

J. R. Merritt Controls, Inc., Stamford, CT 06902 .•...........••..•.....•.. 203-359-2113 
Micro Switch, A Honeywell Div, Freeport, IL 61032...................... 815-235-6600 

t Precision Mechanisms, Westbury, NY 11590 .. .... .. .. .. .. . .. .. .. .. .. ... 516-ED3-5955 
Relay Service Co, Chicago, IL 60651 .•......•.••...........•..••..•..•. 312-252-2700 

§ Relay Specialties, Oakland, NJ 07436................................... 201-337-1000 
tALC Electronics, Inc., Mt Kisco, NY 10549 .............................. 914-241-1334 
t Sage Laboratories, Inc.. Natick, MA 01760 .............................. 508-653-0844 
§ Square 0 Co, Palatine, IL 60067 ........•....•..•...•..•..•.•.....••.... 312-397-2600 

Techniques, Inc, Englewood, NJ 07631 ................................. 201-569-5900 

Switches, Capacitive - See Switches, Touch Actuated (Vol. B) 

Switches, Coaxial - See Switches, RF (Vol. B) 

SWitches, Coded-5100 
§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

312-360-3500 ••••••••••• , ..................... ,.................. a.,688 
t Cole Instrument Corp., Santa Ana, CA 92704, 714-556-3100 ••• , •••• ,.,. 801702 
§ Crouzel Controls, Inc., Schaumburg, IL 60173-5419, 312-843-2200· • • •• •• 801711 

§-Product sold through distributors t-Product meets MIL specs EEM 1989 



§t Dlgitran Division, Xcel Corporation, Pasadena, CA 91107,818-791-5600 ••.••• 
B·1720 

§t EECO Incorporated, Santa Ana, CA 92702-0659,714-835-6000 •••• B·1726-1727 
Electronic Componenta Groupe, Stein Industries, Inc., Minneapolis, MN 55403, 

612-375-9639;800-826-8719 .................................. B·1733,1735 
ELMA Electronic Inc., Fremont, CA 94538,415-856-3400 •••.•.••••••••• B.1738 

§Grayhillinc., La Grange,lL 60525,708-354-1040 •••••••••••••..•. B.1744,1749 
§ Intar-Market, Glenview, IL 60025, 312-729-5330 ....................... B.1178 
§ Int8l'8wltch, Wm. J. Purdy Co., Burlingame, CA 94010, 415-347-8217 •••• B.1867 
§ IVO Industries, Inc., Eatontown, NJ 07724, 201-542-5151;800-932-0489 •• B·1775 
t Janco Corp., Burbank, CA 91504,818-846-1800 ....................... B·1779 
tLuess Ledex Inc., Vandalia, OH 45377-0427,513-898-3621 .•••.•.• B.1667,1784 

Mepcopal Company, San Diego, CA 92121, 619-453-0332 •••••.•••••.•• B·1803 
§ NKK Switches of America, Inc., Scottsdale, AZ 85260, 602-991-0942 

....................................................... B·1816,1818-1821 
§t Oak Switch Systems, Crystal Lake, IL 60014, 815-459-5000 •••••.•.•••• B.1822 
§t Standard Grlgaby, Inc., Flint Industries, Aurora, IL 60507, 312-844-4300 •••••. 

B·1842 
tTach laboratories Inc., Pallaades Pk., NJ 07650, 201-944-2221 .•••••••• B·1851 

Airflyle Elctms. Co. Bayonne, NJ 07002................................. 201-436-2230 
§ Alps Electric (USA), Inc., San Jose, CA 95134 ........................... 406-432-6000 

American Control Technology, Inc., West Dundee, IL 60118 ............. 312-426-6780 
AMP, Harrisburg, PA 17105 ............................................. 717-564-0100 
Augat Inc. Attlebcro, MA 02703 . .............. 617-222-2202 

§ Augat Alcoswttch, Augat Inc. N. Andover, MA 01845 .................... 506-685-4371 
Computron Display Systems, Xcel Corporation, Pasadena, CA 91107 ... 816-791-5600 
CTS Corporation, Elkhart, IN 46514 ..................................... 219-293-7511 
CTS Coljl. Electromechanical Div. (Formerly Elkhart Div.), Elkhart, IN 46514 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 219-295-3575 
CTS ColjlOration, Microelectronics Div. W. Lafayette, IN 47906 ......... 317-463~2565 

§CTS Corporation, Swttch Div. Paso Robles, Paso Robles, CA 93446 .... 805-238-0350 
EM.s. Div. of Sandberg Industries, Tustin, CA 92680 ................... 714-669-9473 
Enerco, Inc. Seattle, WA 98108 ......................................... 206-762-1422 

§ Emi Components, Richmond, VA 23236 ................................ 804-794-6367 
§Gunther, W. GmbH, 0 8500 Numberg 82, WEST GERMANy ......... (0)911/65521 or 

65520 
Hartmann. Ijamsville, MD 21754 ........................................ 301-831-1055 

§ ITT Schadow, Eden Prairie, MN 55344 .. .. ... .. .. . .. . .. .. .. .. . .. .. .. .. .. . 612-934-4400 
JAE Electronics Inc., Santa Ana, CA 92705-5504 ........................ 714-250-8770 

t Maurey Instrument Coljl. Chicago, IL 60629 ............................ 312-581-4555 
§ Noble u.SA, Inc., Rolling Meadows, IL 60008 .........•................. 312-364-6038 
§ Omron Electronics, Inc. Consumer & Commerical Div., Schaumburg, IL 60173 

..................................................................... " 312-843-7900 
§ Piher Intemational Coljl. Ml Prospect, IL 60056 ......... 312-39(}'6680;800-323-6693 

SGS-THOMSON Microelectronics, Phoenix, AZ 85022 .................. 602-867-6100 
Shallco, Inc. Smnhfield, NC 27577 ...................................... 919-934-3135 
SMK Electronics Corporation, U.SA, Placentia, CA 92670 . . . . . . . . . . . . . . . 714-996-0960 
Standard Grigsby Inc. W. Gunther GMBH, 0 8500 Nurnberg 82, WEST GERMANY 

.•.•....................................•................................ 0911-65521 
TEL TEC, INC. Minneapolis, MN 55425 . .. .. .. .. .. .. .. .. .. .. . .. .. 612-854-9632 

§ Via West Interface, Inc. Tucson, AZ 85705 ............................... 602-623-5716 

Switches, Crossbar - See Switches, Matrix (Vol. 8) 

Switches, Data, Manual-2325 - See Vol. D 

Switches, Data, Programmable-2325 - See Vol. D 

Switches, Decade-5100 
§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

312-360-3500 .................................................... B·1698 
§ Digltran Division, Xcel Corpcration, Paaadena, CA 91107, 818-791-5600 •••••• 

B'172O 
IVO Industries, Inc., Eatontown, NJ 07724, 201-542'5151 ;800-932-0489 • • B.1775 
JAE Electronics Inc., Santa Ana, CA 92705-5504, 714-250-8770 • • • . • • . •. B.1777 

§t Oak Switch Systems, Crystal Lake, IL 60014, 815-459-500" •••••••••••• B.1822 
t Tach Laboratories Inc., Paliaades Pk., NJ 07650, 201-944-2221 •••.••••• B.1851 

American Control Technology, Inc., west Dundee, IL 60118 ............. 312-426-6780 
§C & K Components, Inc., Newton, MA 02158-1082 ...................... 617-964-6400 
tCole Instrument Cerp., Santa Ana, CA 92704............................ 714-556-3100 

Computron Display Systems, Xcel ColjlOration, Pasadena, CA 91107 ..• 818-791-5600 
§tCrouzet Controls, Inc., Schaumburg, IL 60173-5419 ..................... 312-843-2200 

§ EECO IncoljlOraled, Santa Ana, CA 92702-0659 ................•....... 714-835-6000 
Hartmann, Ijamsville, MD 21754 ........................................ 301-831-1055 
Interswttch, WrnJ. Purdy Co., Burlingame. CA 94010 ................... 415-347-8217 
Meissner Industries, Dover, NJ 07801 ................................... 201-366-1700 

§Power Dynamics Inc., West Orange, NJ 07052 .......................... 201-736-5722 
§Shallco, Inc., Sm~hfield, NC 27577 ...................................... 919-934-3135 

SMK Electronics Corporation, U.SA, Placentia, CA 92670 •.. . . . . . . . . . . •. 714-996-0960 
§Standard Grigsby, Inc., Flint Industries, Aurora, IL 60507 ................. 312-844-4300 
§Veeder-Roo~ Hartford, CT 06102 ...................................... 203-527-7201 

Switches, Diode-3450 - See Vo/.,A 

Switches, DIP-5100 
§t American Research & Engineering, Elgin, IL 60123, 312-1188-7245 •• • • • • • a·1680 

§ Aries ElectroniCS, Frenchtown, NJ 08825, 201-996-6841 •••••••••••.••• C.1272 
§ Augat Alcoswitch, Augat Inc., N. Andover, MA 01845, 508-685-4371 

.. • .. • . .. • .. • • • .. • .. . .. .. • • .. • .. • .. • . • . • . . • • • . • • • • . .. .. • • ... B·1666-1687 
8urgess SwItch Co., American Electronic Cemponents, Elkhart,lN 46515, 

219-262-8608 ........................................ _........... 8.1688 
§C & K Components, Inc., Newton, MA 02158-1082,617-964-6400 ••• 8.1692-1593 

CRL Compe., Inc., A Cambridge EIctrn. Inds. Co., Fort DOdge, IA 50501, 
515-573-1300 .................................................... B·1704 

§ CTS Corporation, Switch Dlv., Paso Robles, Paso Robles, CA 93446, 
805-238-0350 ............................................... 801712-1716 

§ EECO Incorporated, Santa Ana, CA 92702-0659, 714-835-6000 ••••••••• 8·1726 

ELMA Electronic Inc., Fremont, CA 94538, 415-656-3400 ••••••••••••••• B.1738 
§t Grayhillinc., La Grange, IL 60525, 708-354-1040 ••••••••••••••••• 801743-1744 

Interawltch, Wm. J. Purdy Co., Burlingame, CA 94010, 415-347-8217 •••• 801867 
JAE Electronics Inc., Santa Ana, CA 92705-5504, 714-250-8770 • • •• B·1776-1777 

§ Lamb Industries, Inc., Porlland, OR 97225,503-297-6878 •••• B·1164,1780-1781 
LZR ElectroniCS, Inc., Gaithersburg, MD 20879, 301-921-9440 ••••• B.1786-1787 

§ Mepcopal Company, San Diego, CA 92121, 619-453-0332 •• A.2132-2133, B.1803 
§ NKK Switches of America, Inc., Scottsdale, AZ 85260, 602-991-0942 

· • • . • . • . • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• B·1816-1821 
§ Omran Electronics, Inc., Consumer & Commerical Div., Schaumburg, IL 60173, 

312-843-7900 .................................................... B.1825 
§ Shelly Associates, inc., Tuatin, CA 92680, 714-669-9850 •••••••••••.••• B.1122 
§Alps Electric (USA), Inc., San Jose, CA 95134 ........................... 406-432-6000 

American Switch Co'll, Wakefield, MA 01880 ........................... 617-246-1007 
§t AMP, Harrisburg, PA 17105 ............................................. 717-564-0100 

§Annulus Technical Industries, Inc. Ancaster, Ontario, CAN L9G 4G4 .... 416-648-8100 
§AstrLan Comps., Asl>-Lan, Inc., Dallas, TX 75244 ....................... 214-851-4005 
§ Augat Inc. Attleboro, MA 02703 .............................. '" . .. .. . .. 617-222-2202 

§tCTS Corporation, Elkhart, IN 46514 ..................................... 219-293-7511 
Electronic Components Groupe, Stein Industries, Inc. Minneapolis, MN 55403 

........................................................ 612-375-9639;800-826-8719 
§ Guardian Elec. Mig. Co. Chicago, IL 60607 ............................. 815-337-0050 

Hartmann, Ijamsville, MD 21754 ........................................ 301-831-1055 
Hasco Components, Inc. Bellrose Village, NY 11001 .................... 516-328-9292 
ICQ.RALL Y Corporation, Palo Mo, CA 94303 ... .. .. .. .. .. .. . .. .. .. .. ... 415-856-9900 

t Imtronics Industries, St Petersburg, FL 33716 . . .. . . .. .. .. . . . . . . . .. . . .. .. 813-572-9010 
§ Indek Corporation, San Jose, CA 95131 ................................. 406-432-1199 

International Mircoelectronir.s, Arlington, TX 76003 ................. , .... 817-561-2244 
ITT Components, ITT ColjlOration. Irvine, CA 92718 " . . . . . . . . . . . . . . . . . . . 714-727-3001 
ITT Schadow, Eden Prairie, MN 55344 .. .. . . .. .. .. ... . . . . . . . . .. . . . .. . . .. 612-934-4400 

§ Mallory Capacnor Co., Emhart ElctrLfEIctm. Grp., Indianapolis, IN 46241 
· . " . . . .. . . . . . . .. . .. ... ..... .. . .. .. ... . . .. . . .. . . .. .. . . . .. .. . . . . ... .. . .. 317-856-3731 

§ MG ElectroniCs, Hauppauge, NY 11788 ................................. 516-582-3400 
t Minelco Inc. - A Talley Ind., Thomaston. CT 06787-0459 ................ 203-283-8261 

Mouser Electronics, Mansfield, TX 76063 ............................... SOO-346-8873 
Noble U.SA, Inc., Rolling Meadows, IL 60008 .. :........................ 312-364-6038 

§ Omron Elctms., Inc. Control Comps. Div. Schaumburg, IL 60173 ........ 312-843-7900 
Senior Inds., Inc., Wood Dale, IL 60191 .................................. 312-35(}'1600 

§ Shallco, Inc., Smithfield, NC 27577 ...................................... 919-934-3135 
§ Shokai Far Eas~ LtcL Hartsdale, NY 10530 ............................. 914-681-0700 
§ SMK Electronics Corporation, U.SA, Placentia, CA 92670 ............... 714-996-0960 
§ Spemco Switches, St Clair Shores, MI 48080 .....................•..... 800-482-2828 

Switches Unlimned, Inc., Woodside, NY 11377 ........... 718-478-5000;SOO-221-0487 
§TEL TEC, INC. Minneapolis, MN 55425 . . .. . . .. . . . . ... . . . . . . .. . . ... . . .. .. 612-854-9632 
§ Tocos America, Inc. Tokyo Cosmos Electric Co. LtcL Arlington Heights, IL 60005-3904 

....................................................................... 312-364-7277 
§Vemitron Coljl, VRN Div. St Petersburg, FL 33743 .................. : .. 813-347-2181 

Switches, Fiber Optic-2475 
AMP, Harrisburg, PA 171Q5, 717-564-0100 ••.•••.•.••.•••••••••••••••• C·1157 
Grayhlllinc., La Granpe, II- 60525, 708-354-1040 •••.•••••.••••.••••••. B.1749 

§C & K Components, Inc. Newton, MA 02158-1082 ...................... 617-984-6400 
§ EAO Swnch Corp., MiHord, CT 06460 ...................•............... 203-877-4577 

Fiberoptic Systems, Inc., Simi Valley, CA 93063 ......................... 805-583-2088 
t Frequency Control Producte, Inc. Amarican Time Products Div. Deer Pk, NY 11729 

............................................................ 516-243-5730 
Gems Sensors Division. IMO Delavallnc., Plainville, CT 0602-1198 ..... 203-677-1311 
Litton Poly-Sclentific, Div. of Litton Industries, Blacksburg, VA 24060-3100 

· ........•......................... '" ... , .. .. . .•.. . . .. .. . . .. .. .. . . . . .. 703-953-4751 
MarLee Switch Co., Upland, CA 91786 .................................. 714-982-8988 

§ McGill Manufacturing Co., Inc., Valparaiso, IN 46383 .................... 219-465-2200 
§3M Fiber OptiC Products, Inc. W. Haven. CT 06516 ..................... 203-934-7961 

Micro SwHch, A Honeywell Div. Freeport, Il61032...................... 815-235-6600 
§ NEC Electronics, Inc., Mountain View, CA 94039 ............•......•.... 415-96(}.6000 
t Otto Controls, Otto Engineering, Carpanlersville, Il 60110 .. .. .. . . .. .. ... 312-428-7171 
t Penn Keystone Corp., Wallingtord, CT 06492 ............................ 203-294-D537 
§ SC Technology, Inc., Livermore, CA 94550 ...........................•.. 415-373-9230 
t York Technology, Inc., Burbank, CA 91502 .............................. 818-955-6927 

Switches, Float-5100 
Durakoo~ Inc. American Electronic Components, Elkhart, IN 46514 ..... 219-264-1116 

§t Gems Sensors Division, IMO Delavallnc. Plainville, CT 0602-1198 ..... 203-677-1311 
t Pressure Controls, Inc. Balleville, NJ 07109 .•........................... 201-751-6002 

Signal Systems Intennational, Lavalette, NJ 08735 '" ................... 201-741-1120 
t Square 0 Co., Palatine, IL 60067 .....•.........•.•................•..... 312-397-2600 

Switches, Foot Pedal, Mat, Ribbon, etc.-5100 
§ Altach Corp., Somerville, NJ 08876, 201-359-4454 •••••••••••••••••••• , 8·1677 

§t Pres-Alr-Trol Corp., Mamaroneck, NY 10543, 914-698-2026;800-431-2625 (outside 
NY) ............................................................. a·1831 

§ Furnas Elec., Batavia, IL 60510 ......................................... 312-679-6000 
§GG-Thorsen, Rockford, IL 61105-1209 .................................. 815-968-9661 

Ghielmetti, Inc. Los Angeles, CA 90028-8770 ........................... 213-463-5111 
§ LeWa Service Corp., Collegs Point, NY 11356 .......................... 718-939-7171 

§t Linemasler Swnch, Woodstock, CT 06281 ............•................. 203-974-1000 
§ Marquardt Switches Inc. Cazenovia, NY 13035 .•......•.•.............. 315-655-8050 
§Marsh Products, Inc., Batavia, IL 60510 ................................. 312-879-8008 

J. R. Merritt Controls, Inc. Stamford, CT 06902 •.•...............•....... 203-359-2113 
§ Relay Specialties, Oakland, NJ 07436................................... 201-337-1000 
§Square 0 Co., Palatine, Il60067 ........................................ 312-397-2600 

Switches Unlimited, Inc. Woodside, NY 11377 ........•.. 718-478-5000;800-221-0487 
§Tapesw~ch Coljl. of America, Farmingdale, NY 11735 .................. 516-694-6312 

Switches, Hall Effect-5100 
§ EAO Switch Corp., Milford, CT 06460, 203-877-4577 ••••••••••••••••••• a·1732 
§ CRL Comps., Inc., A Cambridge EIctm. Inds. Ce. Fort Dodge, IA 50501 .. 515-573-1300 

EEM 1989 §-Product sold through distributors t-Product meets MIL specs 



Durakoo( Inc., American Electronic Components, Elkhart, 111146514. ••... 219-264--1116 
Unemaster Switch, WoodstocI<. CT 06281 ..•...•.•...........•....•.••.. 203-974-1000 

§ Machine Components Corp., Plainview, NY. 11803 ....••..•...•.•....... 516-694-7222 
Micro Pneumatic Logic, inc., Fort Lauderdale, FL 33309-1786 •..•.•.•... 305-973-6166 

§ Micro Switch, A Honeywell Div, Freeport. IL 61032 .,. .•.. ..•.... .. . ... .. 815-235-6600 
§Omron Electronics, Inc., Consumer & Commerical Div, Schaumburg.1L 60173 

.... .. ..... ... .. .... .•.. .. . .. . .. ... ... ...•.. .. . .. . .. ..•. .• . • ... .. . ..... 312-843-7900 
SGS-THOMSON Microelectronics, Phoenix, lIZ 85022 •................. 602-667-6100 
Sprague Electric Company, DistbnDiv, Mansfield, MA 02048-9102 ...... 617-339-8900 
Sprague Electric Company, The Semiconductor Group, Worcester, MA 01613-2036 

............................................................... " . .. .•. 617-853-5000· 
Wabash Magnetics, Kearney-National Inc., Huntington, IN 46750 .......• 219-356-8300 

Switches, High Voltage (Over 250 Volts)-5100 
§t ASM Corporation, Smithfield, NC 27577, 919-934-3104 ••••••••••••••••• a01685 
t Cole Instrument Corp., Santa Ana, CA 92704, 714-556-3100 •••••••• ,... 801702 

Douglas Randall, Pawcstuck, CT 06379,203-599-2075 •••••••••••••.•.• a01468 
Dow-Key Microwave Corporation, Ventura, CA 93003, 805-650-0280 •••• a01721 

§ Dreefs Switch, Inc., Waukegan, IL 80087, 312-662-7667;800-323-9805 ••• a01722 
§ Durakool, Inc., American Electronic Components, Elkhart, IN 46514, 219-264-1116 

•••••••••••••••••••••••••••••••• , •••••••••••••••••••••••.••••••.•. a01724 
§ EAO Switch Corp., Milford, CT 06460, 203-8n-4577................... a01732 

EnTech Corporation, Simsbury, CT06070, 203-658-2740;203-651-9657 •• a01739 
Hamlin, Lake Mills, WI 53551, 414-648-2361...................... a01513,1751 
Hermetic SWitch, Chickasha, OK 73018, 405-224-4046 ••••••••••••••••• a01753 
Illinois Lock Co., The Eastam Co., Whseling, IL 60090, 312-537-1800 ., •• a.1757 

t LSI Jennings, San Joss, CA 95122-2696, 408-292-4025 •••••••••••••••• a01571 
§ Omron Electronics, Inc., Consumer & Commerical Div., Schaumburg, IL 80173, 

312-843-7900 •••••••••••••••••••••••••••••••••••••••••••••••••••• a01824 
t Ross Engineering Corp., Campbell, CA 95008, 408-3n-4621 •........•. a01615 

Standax Electronics, Standax Intemstional, Cincinnati, OH 45209, 513-871-37n 
• • • • • • • • • • •• • • • • • • • • • • • • . • • • • • • • • . • • • • • •• • • • • • • • • • • • • • • • • • •• aol844-1845 

§ Attech Corp., Scmerville, NJ 08876 ..................................... 201-359-4454 
§ Arrow Hart Components, Cooper Industries, Charlottesville, VA 22906-9050 

............................................•.•......•................. 804-974-5100 
§t Aydin Radar & EW Division, Div. of Aydin Corporation. San Jose, CA 95119-1371 

· .. . .. . .. . . . .. .. . .. .. . .. . .. . . . . .. .. .. .. .. .. .. . . .. . . . .. .. .. .. . .. . . . .. . .. 406-629-1100 
Beckman Industrial Corp., Cedar Grove Div, Cedar Grove, NJ 07009.... 201-239-6200 

§ CarlingswRch, Inc., Plainville, CT 06062-1156 ................•.......... 203-793-9281 
Del EIctms. Corp, Mt Vernon, NY 10550 ............................ ,... 914-699-2000 

§t Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 
WI53216 ............................................. , .............. 414-449-7487 

EG&G, Inc.. Electronics Components Div, Salem, MA 01970 ............ 508-745-3200 
§tElectroswitch, Un~ of Electro Sw~ch Corp., Weymouth, MA 02188 ....... 617-335-5200 

Entech Systems, Inc., Simsbury, CT 06070 ..........•.........•......... 203-651-9557 
Ferraz Corporation, Parsippany, NJ 07054 .......•....... 201-428-84oo;8()O.526-9067 
Fifth Dimension, Inc., Trenton. NJ 08638 ................................ 609-393-8350 

§ Gunther, W, GmbH, 0 8500 Numberg 82, WEST GERMANY ........• (0)911/65521 or 
, 65520 

Hasco Components, Inc, Bellrose Village, NY 11001 ....•..............• 516-328-9292 
t Haydon SwHch & InstrurnenI, Waterbury, CT 06705 .....•.....•......... 203-756-7441 
tJanco Corp., Burbank, CA 91504 ........................................ 818-846-1800 
t Kilovac Corp., Santa Barbara, CA 93140-4422 ..........•............•.• 605-684-4560 

Landis & Gyr.lnc.. Pleasantville, NY 10570 ............................. 914-747-3540 
t Maxwell Laboralories, Jnc., San Diego, CA 92123-1506 ................. 619-279-5100 

J. R Merrill Controls. Inc.. Stamford, CT 06902 .......................... 203-359-2113 
§Micro SwRch, A Honeywell Div, Freeport, IL 61032 ...................... 815-235-6600 
§ OhmRe Manufacturing Co., SkOkie, IL 60076 ...............•.....••..... 312-675-2600 
§Omron Elctms., Inc., Control Comps. Div, Schaumburg, IL 60173 ........ 312-843-7900 
t Physics International Co., Olin Defense Systems Grp, San Leandro, CA 945n 

.. . .. .. .. . . . .. . .. .. .. . .. . .. .. . . .. . . . . .. .. . .. . .. .. .. . .. . .. . .. . .. . .. .. ... 415-577-7236 
t Precision Mechanisms, Westbury, NY 11590 .. .. .. .. .. .. .. .. .. .. .. .. .... 516-ED3-5955 
tRadio SwRch Corp, Marlboro, NJ 07746 ................................ 201-462-6100 
§ Square D Co., Palatine, Il 60067 .... .... .... .... .... .... .... .. ........... 312-397-2600 
§ Standard Grigsby, Inc., Flint Industries, Aurora, IL 60507 . . . . . • . . . . . . . . . .. 312-844-4300 

§t Syracuse Electronics, Pass & Seymour,Inc.. Syracuse, NY 13221 ....... 315-468-6211 
tTech Laboratories Inc., Palisades PI<., NJ 07650 ..................•..... 201-944-2221 

Teledyne Kinetics, Div. olTeledyne, Inc., Solana Beach, CA 92075 ...... 619-755-1181 
§Wabash Magnetics, Wabash, IN 46992 ................................. 219-563-2191 

Switches, Interlock-5100 
§ aurgess Switch Co., American Electronic Components, Elkhart, IN 46515, 

219-262-8608 ............................................... 801690-1691 
§ Cherry Electricsl Products, Cherry Corporation, Waukegan, IL 60087, 

312-360-3500 .................................................... a01701 
§ Dreefs Switch, Inc., Waukegan, IL 80087, 312-662-7667;800-323-9605 '" B0 1722 

Durakool, Inc., American Electronic Components, Elkhart,IN 46514, 219-264-1116 
• ••••••••• ' •••••••••••••••••••••••••••••••••••••••••• " • • • • •• a01724-1725 

§ EAO Switch Corp., Milford, CT 06460, 203-877-45n ••••••••••••••••••• a01732 
§ Electronic Components Groupe, Stain Industries, Inc., Minneapolis, MN 55403, 

612-375-9639;800-826-8719 ....................................... a01735 
t EnTech Corporation, Simsbury, CT 06070, 203-658-2740;203-651-9557 " a01739 
§ ITT Schadow, Eden Prairie, MN 55344, 612-934-4400 •••••••••••••••••• a01760 
§ ITW Switches, llfinois Tool WOriks, Chicago, IL 80634, 312-282-4040 • • • • • 801762 
t Lucas Ledex Inc., Vandalia, OH 453n-0427, 513-898-3621 •••••.••••••• a01784 
§ MIcro Switch, A Honeywell Div., Freeport, IL 61032, 815-235-6600 

•••••••••••••••••••••••••••••••••••••••••••••••••• a01808-1809,1811-1812 
Rundel Prods., AiDed Control, PlantsVille, CT 06479, 203-621-6n1 •••••• a01833 
Standex Electronics, Standex Intemational, Cincinnati, OH 45209, 513-871-37n 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• a01845 
§ Swltcheraft, Inc., A Raytheon Compeny, ChJcago, IL 60630, 312-792-2700 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 801847,1849 
§ Attech Corp, Scmerville, NJ 08876 ..................................... 201-359-4454 

American SwRch Corp., Wakefield, MA 01880 ........................... 617-246-1007 
§ C & K/Unimax, Inc., C & K Components, Inc., Wallingford, CT 06492 .... 203-269-8701 
t Capitol SwRch Inc., Danbury, CT 06810 •.•.......•..•............•...... 203-744-3300 

§CarlingswHch, Inc., Plainville, CT 06062-1156 ........................... 203-793-9281 
§t C.P. Clare Corp, Chicago,lL 60645 ..................................... 312-262-7700 

. Cole Hersee Co_ Boston, MA 02127-2467 .............................. 617-268-2100 
t Cole Instrument Corp., Santa Ana, CA 92704 ...................... '" .. , 714-556-3100 
§CRL Comps., Inc, A Cambridge EIctrn IneIs. Co, Fort Dodge, IA 50501 .. 515-573-1300 

DSA, 1nc.(DaHchi Shoji 01 America), Div. 01 l.eiIder Instruments, New YorI<, NY 10011 
........................................................................ 212-691-9050 

§t Eaton Corp./MSC Products, Costa Mesa. CA 92627 .........•..•....... 714-642-2427 
§t Electro-Mech Components, Inc.. South EI Monte, CA 91733-3689 ....... 616-442-7180 

t Enlech Systems, Inc., Simsbury, CT 06070>. . . • . . . . . . . . . • . . . . . • . . . • . • . . . . 203-651-9557 
FEME ElectroniCs. Inc., Plymouth Meeling, PA 19462 ............••..•.. , 215-941-0366 
Filth Dimension, Inc., Trenton, NJ 08638 ................................ 609-393-8350 

§Hamlin, Lake Mills. WI 53551 ........................................... 414-648-2361 
t Kilovac Corp., Santa Barbara, CA 9314D-4422 ............•.....•....... 805-684-4560 
§ Marquardl Switches Inc., Cazenovia, NY 13035 .........•........•...... 315-655-8050 
§ Noble u.SA, Inc., ROiling Meadows, IL 60006 ........................... 312-364-6038 
§ Omron Electronics, Inc., Consumer & Commencal DiY, Schaumburg. IL 60173 

................... , ............ , ...................................... 312-843-7900 
tOlio Controls, OlIo Engineering. Carpentersville, IL 60110 ............... 312-428-7171 

Signal Systems Internaticna~ Lavalel1e, NJ 06735 ................ ,..... 201-741-1120 
Switches UnlimRed, Inc.. Woodside, NY 113n ........... 718-478-5OOO;8()O.221-0487 
Tricon Industries, Inc., Electromechanical Division, Downers Grove, Il 60515-4076 

.........................•......•............•..•...................... 312-964-2330 

Switches, Keyboard-5150 
§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

312-380-3500 ............... '..................................... 801701 
Dlgltran Division, Xcel Corporatlon, Pasadena, CA 91107, 818-791-5600 •••••• 

801720 
§ EAO Switch Corp., Milford, CT 06460, 203-8n-45n ...........•.•..... 801732 
§ Electronic Componente Groupe, Stein Industries, Inc., Minneapolis, MN 55403, 

612-375-9639;800-826-8719 .••••••••••••••••••••••••••••••••• aol733-1734 
Grimes Company, area, CA 92621,714-671-3931 •••••••••••••••••••••• ao175O 

§ ITT Schadow, Eden Prairie, MN 55344, 612-934-4400 ••••••••••••• a01758-1759 
Jayco Plastics of California, Inc., Orange, CA 92665, 714-974-1701 ••••• 801868 
Low Key Corporation, Strong Group, Gioucestar, MA 01930, 5Q8-28HI448 

•••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••••• 801872 
§ Mechanical Enterprises, Hemdon, VA 22070, 703-435-9496 •• a 0 1601,1876-18n 

MOLEX,lne., Lisle, IL 60532, 312-969-4550 ••••••••• 801815,Co1450-1451,1881 
NMa Technologies, Chataworth, CA 91311, 818-341-3355 •••••••••••••• a01879 

§ Oak Switch Systems, Crystal Lake, IL 60014, 815-459-5000 •••••••••••• a01822 
§ Preh Electronic Industries, Inc., Lake Zurich, IL 60047-2578, 312-438-4000 

•••••••••••••••••••••••.••••.••••••••••••••••••••• , •••••••••••••• a01630 
Texas Instruments, Connec1or Systam, Attleboro, MA 02703, 

·508-699-5269;508-699-3450 ....... " ............................... a.1885 
Veetronix, Inc., Laxington, NE 68850, 308-324-4600 •••••••••••••• a01852-1853 
Advanced Input Devices, Coeur d"Alene,ID 83814 ...................... 208-765-8000 

§ Alps Electric (USA), Inc, San Jose, CA 95134 ..........•................ 408-432-6000 
§ Ash-Lan Comps., Ash-Lan, Inc., Dallas. TX 75244 ..... ;................. 214-851-4005 
§ Bowrnar Instrument Corp, Data Entry Division, Clearwater, FL 34622-4796 

..................................•...•...............•......•.....•... 813-573-2525 
§ Brady, W. H., Co., Xymox Div, Milwackee, WI 53201 ..................... 414-355-8300 
tCapitol Switch Inc., Danbury, CT 06810 ................................. 203-744-3300 

Computron Display Systems, Xcel Corporation, Pasadena, CA 91107 ... 818-791-5600 
§Corby Industries, Inc., Allentown, PA 18103 ............................. 215-433-1412 
§CRL Comps., Inc., A Cambridge Elctm.lnds. Co, Fort Dodge, IA 50501 .. 515-573-1300 

DOW SWITCH, Wilmington, MA 01887 .. ........ .. .. .. ....... .. .... .. ... 617-935-6395 
DSA, Inc.(Dai-lchi Shoji 01 America), Div. 01 Leader Instruments, New YorI<, NY 10011 

.•........•..............••.•.........•.........................•...... 212-691-9050 
t Eaton Corp.lMSC Products, Costa Mesa. CA 92627 ....•..•............ 714-642-2427 
§ EECO Incorporated, Santa Ana, CA 112702-0659 .•............•......... 714-835-6000 
§ Electric SwRches, Inc, Los Angeles, CA 90039 .......................... 213-66D-1310 
§ Electronics Research Associates Inc., Winsted, CT 06098 .........•..... 203-379-2731 

ELMA Electronic Inc., Fremont, CA 94538 ............................... 415-656-3400 
§ FujRsu of America, Santa Clara, CA 95054 .............................. 409-562-1000 
§GC-Thorsen, Rockford, IL61105-1209 .... , ............................. 815-968-9661 

Ghielmetti, Inc., Los Angeles, CA 9OO28-8nO ........................... 213-463-5111 
§ Grayhill Inc, La Grange, IL 60525 ....................................... 706-354-1040 
§ Gunther, W, Gmbtj, 0 8500 Numberg 82, WEST GERMANY .......•. (0)911/65521 or 

85520 
t Hollman Engineering Corp., Stamford, CT 06902 ...........•.....•....•. 203-325-6933 

Intaq Electrotouch Sys., GM Nameplate, Inc., Seattle, WA 98119 ......•. 206-284-5475 
t Interface Products, Inc., Oceanside, CA 92056 .......•............•..... 619-945-0230 

Intemational Mircoelectronics, Ariington, TX 76003 .. . . . . . . . • . . . . . . • . . • .. 817-561-2244 
ITW Cortron, Illinois Tool Works, Elmhurst, IL 60126 .................... 312-279-9110 

, JAE Electronics Inc, Santa Ana, CA 92705-5504 . . . . . . . • . . . . . . . • . . . . • . .. 714-250-8770 
Korry Electronics Co, Criton Technologies, Saaltle, WA 98109 .......... 206-281-1300 
Manufacturers Components, Inc., Hialeah, FL 33016 ..... 305-556-4481 ;8()o'367-03n 

§Marquardl SwitcheS Inc., Cazenovia, NY 13035 .......•........•........ 315-655-8050 
§Marsh Products, Inc., BataYia, IL 60510 ................................. 312-879-6006 
§ Maxi-SwHch Co, Sub. of EECO, Minneapolis, MN 55433 ................ 612-755-7660 
§ MEC AI$, Ballerup, DENMARK DK-275O .•.. ,........................ 011-4542973366 

Mouser Electronics, Mansfield, TX 76063 ............................... 8()0.346-6873 
t Risk, George, Inds., Kimball, NE 69145 .................................. 308-235-4645 
§ Schurter, Inc, Petaluma, CA 94952 ..................................... 707-778-6311 
§Sookai Far East, Ltd., ~e, NY 10530 ............................. 914-681-0700 

SMK Electronics Corporation, USA, Placentia, CA 92670 ....•..•..•..• , 714-996-0960 
Spectra Lux Corp, Kirkland, WA 88034 ................................. 206-747-0560 

§ Standard Grigsby, Inc., Flint Industries, Aurora, IL 60507 ..• ;, ... .•.•. . . .. 312-844-4300 
Standard Grigsby Inc, W. Gunthar GMBH, 0 8500 Numberg 82, WEST GERMANY 

......................................................................... 0911-65521 
Technical Panels. Inc., Temple CRy, CA 91780 .......................... 8()o'343-1170 
Texas Inslrs., Matis. & Controls Grp., Attleboro, MA 02703 ............... 617-699-3800 
Thermotech Div. 01 Menasha Corp., Hopkins, MN 55343 .••.•...•.....•. 612-933-9400 

§ Toko America, Inc., Mt Prospect.lL 60056 ...... ..............•..•..•.... 312-297-0070 
tTransicoi( Inc., Worcester, PA 1949().999O .............................. 215-2n-1300 

§-Product sold through distributors t-Product meets MIL specs EEM 1989 



Switches, Key Lock-5100 
§ Arrow Hart Components, Cooper Industries, CharlotteSVille, VA 22906-9050, 

804-974-5100 .•.•••.•••••••••.•••.••••••••••••••••••••••••••••••• B·1684 
§ Augal Aicoswitch, Augallnc., N. Andover, MA 01845, 508-685-4371 

.•••.•.•••••.••.•••.•.••••••• .••.• •••••.•••••••••.••••••.••• B·1686-1687 
Burgess SwHch Co., American Electronic Components, Elkhart, IN 46515, 

219-262-8608 .•.•••.••.•.••••.•••...••••.••••.•••.••••••.•••••.•• B·1690 
§ C & K Components, Inc., Newton, MA 02158-1082, 617-964-6400 ••••••• B.1693 
§ Carlingswitch, Inc., Plainville, CT 06062-1156, 203-793-9281 .••.•.....•• B.1697 

Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 
312-360-3500 .••••..•••••••••••••••••..••••••••.••••.••..•.•..•.• B.1701 

t Cole Instrument Corp., Santa Ana, CA 92704, 714-556-3100 •••.•.•..•.• B·1702 
CRL Comps., Inc., A Cambridge Elctrn. Inds. Co., Fort Dodge, IA 50501, 

515-573-1300 .•..•.•••.•...••.•..•.•••••.•.••.•.•..•.•.•.•.••.•.• B.1704 
§ EAO Switch Corp., Milford, CT 06460,203-877-4577 ..•.•..•.•..•••••.• B.1732 

Electroswitch, Unit elf Electro Switch Corp., Weymouth, MA 02188, 617-335-5200 
••.•...•.••••.•...••.•.•...••.••..••.•...•..•.•••..•.•...••••••.• B·1736 

§ Electroswitch, Southern Div., Electro Switch Corp., Raleigh, NC 27604, 
919-833-0707 ..•••••.•.•.•..•...•..•.•.•..•.•.•.•.••••.••••••••.• B·1737 

EL",A Electronic Inc., Fremont, CA 94538, 415-656-3400 ••••••.••••••.• B.1738 
EnTech Corporation, Simsbury, CT 06070,203-658-2740;203-651-9557 •• B.1739 
IDEC Corporation, Sunnyvale, CA~4089-2211, 408-747-0550 ••••••••••• B.1755 

§ Illinois Lock Co., The Eastern Co., Wheeling, IL 60090, 312-537-1800 
.,. ..•..•.•.•.•.••.•...•.••. •...•. ..••.•..•••••••.•••••••••. Bo1756-1757 

ISL Products Inl'l, LId., Syosset, NY 11791-6093, 516-937-3475 .•••••••• A.1085 
ITW Switches, Illinois Tool Works, Chicago, IL 60634, 312-282-4040 •.••• B·1762 

t Janco Corp., Burbank, CA 91504, 818-846-1800 •••.••.•.••••••.••••••• B·1779 
lamb Industries, Inc., Portland, OR 97225, 503-297-8878 •.•.•.••.••••• B·1164 

t Lucas Ledex Inc., Vandalia, OH 45377-0427, 513-898-3621 .••••.•• B.1687,1784 
§ Micro Switch, A Honeywell Div., Freeport, IL 61032, 815-235-6600 .• B0 1811-1812 

§t Oak Switch Systems, Crystal lake, IL 60014, 815-459-5000 •..•.••••••• B·1822 
§ Omron ElectroniCS, Inc., Consumer & Commerical Div., Schaumburg, IL 60173, 

312-843-7900 ....•.. •.••.•.•.••.•.•.••.•.•.•.••••.•••.••.••••••• B.1825 
§ Oslo Controls, Cheshire, CT 06410-1511,203-272-2794 ••..•..•.•••••.• B.1827 

Rundel Prods., Allied Control, Plantsville, CT 06479,203-621-6771 •••••• B.1833 
§ Alarm Controls Corporation, Deer Park Ny 11729 ...................... 516-586-4220 
§Allen-BradleyCo_lndustrial Control Div_ Milwaukee, WI 53201 .......... 414-382-2000 

Allied Contro( Plantsville, CT 06479 .............. 203-621-6771 
§ Mech Corp_ Somerville, ~ 08876 ..................................... 201-359-4454 

Ark-Les, Watertown, MA 02172 .................•....................... 617-924-2330 
Augat Inc., Attleboro, MA 02703 ......................................... 617-222-2202 

§ Bowmar Instrument Corp., Data Entry Division, Clearwater, FL 34622-4796 
................................................................. , .. , .. 813-573-2525 

§t Brim Electronics, Fair Lawn, NJ 07410 ........... "" ... """.,,.,,".. 201-796-2886 
§ C & K/Unimax, Inc_ C & K Components, Inc., Wallingford, CT 06492 .... 203-269-8701 
t Capitol Swilch Inc_ Danbury, CT 06810 .... , ......... ,........ 203-744-3300 
§Chicago lock Co_ Chicago, IL 60641 ., .. , .... ' ....... ,. 312-282-7177 
§Cole Hersee Co_ Boston, MA 02127-2467 .............................. 617-268-2100 
§ COMCAB, Wakefield National, Inc., Nashport, OH 43830 ......... ,...... 614-828-2468 
§Corby Industries, Inc_ Allentown, PA 18103 ............................. 215-433-1412 
§Crouzel Controls. Inc_ Schaumburg, IL 60173-5419..... ..... 312-843-2200 
§ DSA, Inc.(Dai-lchi Shoji of America), Div. of leader Instruments. New York, NY 10011 

.............................. , ..... , .................. ,............... 212-691-9050 
§ Eaton Corp./CUller-Hammer Prods. Aerospace & Commercial Controls Div_ Milwaukee, 

WI 53216 ............................................................ 414-449-7487 
E.M.S_ Div. 01 Sandberg Industries, Tustin, CA 92680 .......... ,........ 714-669-9473 
Entech Systems. Inc_ Simsbury, CT 06070 .. .. .. .. . .. .. .. . .. .. ...... .... 203-651-9557 
Entrelec, Aisthom International, Spring Valley, NY 10977 , ........ " ..... 914-425-7460 

§Fumas Elec_ Batavia, IL 60510 .. , ...................................... 312-879-6000 
Ghielmetti, Inc_ Los Angeles, CA 90028-8770 .................... 213-463-5111 

§ Grayhill Inc_ la Grange, IL 60525 ........................................ 708-354-1040 
International Mircoelectronics, Arlington, TX 76003 ..... , ...... ,. 817-561-2244 
JAE Electronics Inc, Santa Ana, CA 92705-5504 . . . . . . . . .. ."""""" 714-25(}'8770 
Judea MIg. Inc., Harbor City, CA 90710 ....................... ".,.. 213-534-0959 
J. R Merritt Controls. Inc_ Stamford, CT 06902 ...... , ..... ' .... , .. ,.',.. 203-359-2113 

§ MG Electronics, Hauppauge, NY 11788 ......................... " ... '" 516-582-3400 
Mouser Electronics, Mansfield, TX 76063 ....... ,....................... 8QO.346-6673 

§ Omron Elctrn&, Inc., Control Comps. Div_ Schaumburg, Il60173 .... ,... 312-843-7900 
§ Power Dynamics Inc_ West Orange, NJ 07052 ...... ,................... 201-736-5722 
§Relay Specialties, Oakland, NJ 07436 ................................... 201-337-1000 
§ Schurter, Inc., Petaluma, CA 94952 ..................................... 707-778-6311 
§Shokai Far Eas~ LtcL Hartsdale, NY 10530 ............................. 914-681-0700 

SMK Electronics Corporation, USA, Placentia, CA 92670 ............... 714-996-0960 
§ Spemco Swdches, St Clair Shores, MI 48080 ................... :....... 800-482-2828 
§ Square 0 Co_ Palatine, Il60067 ................................... ,.... 312-397-2600 

§t Syracuse Electronics, Pass & Saymour, Inc., Syracuse, NY 13221 ....... 315-488-6211 
Tansitqr Electronic§, Bennington, VT 05201 ............................. 802-442-5473 
T ocos America, Inc_ Tokyo Cosmos Electric Co_ LtcL Arlington Heights, Il 60005-3904 

.. , ......................... "., ..................... , .......... ,., .... 312-364-7277 
§ Taka America, Inc_ Mt Prospect" IL.8OO56 .............................. 312-297-0070 

Switches, Leaf, Single/Multiple-5100 
Shogyo International Corp., Great Neck, NY 11021, 516-466-0911 ••••••• B·1841 

§ C & K/Unimax, Inc_ C & K Components, Inc_ Wallingford, CT 06492 ,... 203-269-8701 
Capitol Swilch Inc_ Danbury, CT 06810 ................................. 203-744-3300 

tEnT ech Corporation, Simsbury, CT 06070 ..... ,......... 203-658-2740;203-651'9557 
Swilches Unlimiled Inc., Woodside, NY 11377 ........... 718-478-5OOO;8QO.221-0487 
Tricon Industries, Inc, Electromechanical Division, Downers Grove, Il60515-4076 

.................................. , ..... , ..... , ....................... , 312-964-2330 

Switches, Lever-5100 
§ Attech Corp., Somerville, NJ 08876, 201-359-4454 •••.••••••••••••••••• B·1677 
§ American Switch Corp., Wakefield, MA 01880,617·246-1007 ••••••••••• B·1661 

Arcolectric Corp., Canogs Park, CA 91304, 818-700-1933 •••••••••••••• B.,683 
§ Arrow Hart Components, Cooper Industries, Charlottesville, VA 22906-9050, 

804-974·5100 .................................................... B01684 

Burgess Switch Co., American Electronic Components, Elkhart, IN 46515, 
219-262-8608 ............................................... B.1688-1689 

§ C & K Components, Inc., Newton, MA 02158-1082,617-964-8400 ••• B.1692-1693 
§ Cherry Electrical Producto, Cherry Corporation, Waukegan, Il 60087, 

312-360-3500 .......................................... B.1698-1701,1859 
CRl Comps., Inc., A Cambridge Elctm. Ind&. Co., Fort Dodge, IA 50501, 

515-573-1300 .................................................... B.1704 
§t Digitran Division, Xcel Corporation, Pssadana, CA 91107, 818-791-5600 •.••.• 

801720 
§ DSA, 1nc.(Dai-lchi Shoji elf America), Div. elf Laader Instruments, New York, NY 

10011,212-691-9050 ............................................. B.1723 
§ EAO Switch Corp., Milford, CT 06460, 203-877-4577 ••••••••••••••••••• B.1732 
t EnTech Corporation, Simsbury, CT 06070, 203-658-2740;203-651-9557 •• B.1739 

§t ITW Switchas, Illinois Tool Works, ChiCago, Il60634, 312-282-4040 • • • •• B.1762 
McGill Manufacturing Co., Inc., ValparaiSO, IN 46383, 219-465-2200 

• . • .. • . • • • • • • • • .. .. • .. • • • • • .. • • • • • • • .. . • .. .. .. • .. .. .. • .. • • •• B·1799-18OO 
§ Micro Switch, A Honeywell Dlv., Freeport, Il61032, 815-235-6600 

....................................................... a·1808-1809,1812 
§ NKK Switches of America, Inc., ScoItsdale, AZ 85260, 602-991-0942 

• • . • . • • .. • .. .. . • • • • .. • .. . • • .. . • . . • .. .. . • • . • . • • .. • • • • . • • • • • •• B·1816-1821 
§t Oak Switch Systems, Crystallaka, Il 60014, 816-459-5000 ••••.••••••• B.1822 

Omega Engineering, Stamford, CT 06907,800-826-6342 .,............. B·1823 
§t Otto Controls, Otto Engineering, CarpentersVille, Il60110, 312-428-7171 

................................................................. 801828 
Rundel Prod&',Allled Control, PlantSVille, CT 06479,203-621-8771 •••••• B.1833 
Shogyo International Corp., Great Neck, NY 11021, 516-466-0911 ••••••• B.1841 

§ Switchcraft, Inc., A Raytheon Company, Chicago, Il60630, 312-792-2700 
................................................................. B·1847 

§Allen-Bradley Co., Industrial Control Div, Milwaukee, WI 53201 ..•....... 414-382-2000 
§ Alpha Products, Inc., Westlake Village, CA 91362 ....................... 818-889-9304 
§Alps Electric (USA), Inc_ San Jose, CA 95134 ........................... 406-432-6000 
§ Augat Alcoswitch, Augat Inc., N. Andover, MA 01845 ...... ,............. 508-685-4371 
§ C & K/Unimax, Inc., C & K Components, Inc., Wallingford, CT 06492 .... 203-269-8701 
t Capilol Switch Inc, Danbury, CT 06810 ................................. 203-744-3300 
§ Cole Hersee Co., Boston, MA 02127-2487 ............................... 617-266-2100 
tCole Instrument Corp, Santa Ana, CA 92704 ............................ 714-556-3100 

Computron Display Systems, Xcel Corporalion, Pasadena, CA 91107 ... 818-791-5600 
t Control Products, Inc_ E. Hanover, NJ 07936 ............................ 201-887-9400 
§Crouze1 Controls.lnc_>Schaumburg, IL 60173-5419 ..................... 312-843-2200 

§t Eaton Corp.fCUller-Hammer Prods, Aerospace & Commercial Controls Div_ Milwaukee, 
WI 53216 ............................. ,., ............................ 414-449-7487 

§t Electric Swilches, Inc., los Angeles, CA 90039 ... ,...................... 213-660-1310 
Entech Systems. Inc, Simsbury, CT 06070 .............................. 203-651-9557 

§ Furnas Elec_ Batavia, Il60510 ......................................... 312-879-6000 
§GG-Thorsen, Rockford, Il61105-1209 .................................. 815-966-9661 
§ Gunther, W_ GmbH, 0 8500 Numberg 82, WEST GERMANY ......... (0)911/65521 or 

65520 
Hasco Components. Inc., Bellrose Village, NY 11001 .................... 516-328-9292 

§t J-B-T Swilches, CUller-Hammer Prods., Eaton Corp, New Haven, CT 06509 
· . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 203-772-2220 

Manufacturers Components, Inc, Hialeah, Fl33016 ..... 305-556-4481;8QO.367-0377 
§ Marquardt Switches Inc., Cazenovia, NY 13035 .................... ,.... 315-655-8050 

J. R. Merril1 Controls. Inc.. Stamford, CT 06902 .. , ....... , .......... ,.... 203-359-2113 
§ MG Electronics, Hauppauge, NY 11788 .... . .. .. .. .. .. . .. .. .. .. .. .. . .. .. 516-582-3400 

§t Namco Controls. An Acme-Cleveland Co, Mentor, OH 44060 ........... 216-946-9900 
Noble USA, Inc_ Rolling Meadows, Il 60008 ........................... 312-364-6038 

§ Omron ElectroniCs. Inc., Cor,sumer & Comrnericai Div, Schaumburg, Il 60173 
...... , ........................................ ,....................... 312-843-7900 

§Omron Elctrns., Inc, Control Comps. Div_ Schaumburg, Il60173 ........ 312-843-7900 
Preh Electronic Industries, Inc., Lake Zurich, IL 60047-2578 ............. 312-436-4000 

t Radio Switch Corp., Marlboro, NJ 07748 ................................ 201-462-6100 
§ Relay Specianies, Oakland, NJ 07436................................... 201-337-1000 

Signal Systems Intemalional, Lavalette, NJ 08735 ...................... 201-741-1120 
SMK Electronics Corporation, USA, Placentia, CA 92670 . . . . . . . . . . . . . . . 714-996-0960 

§ Spemco Switches, St Clair Shores, MI 48060 ........................... 800-482-2828 
§t Standard Grigsby, Inc, Flint Industries, Aurora, 1160507 .. , .. .. .. . .. . .. .. 312-844-4300 

Switches Unlimited, Inc, Woodside, NY 11377 •. , ..... ,.. 718-478-5000;800-221-0487 
Texas Inslruments, Connector System, Attleboro, MA 02703 ............. 508-699-5269; 

508-699-3450 
Texas Instrs., Matis. & Controls Grp_ Attleboro, MA 02703 ....... , . . . .. .. 617-699-3800 
Tocos America, Inc., Tokyo Cosmos Electric Co, LtcL Arlington Heights, IL 60005-3904 

.................................. , ............................... _.. 312-384-7277 

Switches, Limit-5100 
§ Altach Corp., Somerville, NJ 08876, 201-359-4454 • • • • • • • • • • • • • • • • • • • •• a'1677 
§ Burgess. Switch Co., American Electrbnic Components, Elkhart, IN 46515, 

219-262-8608 ............................................... B'1690-1691 
§ Cherry Electrical Products, Cherry CorporatIon, Waukegan, Il 60087, 

312-360-3500 .................................................... B·1699 
t Computer Conversions Corp., E. Northport, NY 11731, 516-261-3300 • • •• 001159 

CRl Comps., Inc., A Cambridge Elctm. Inds. Co., Fort Dodge, IA 50501, 
515-573-1300 •••••••••••••••••••••••••••••••••••••• ,............. B·1704 

§t ITW Switches, illinOis Tool Worke, Chicago, IL 60634, 312-2112-4040 .-.:-.. B·1762 
§ Micro Switch, A Honeywell DiY., Freeport, IL 61032, 815-235-6600 •• B·1808-1809 

Omega Engineering, Stamford, CT 06907,800-826-6342 ••••••••••••••• B·1823 
§t Otto Controls, Otto Engineering, Carpentersville, IL 60110, 312-428-7171 

••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••••••.• B·1829 
§ Allen-Bradley Co., Industrial Control Div_ Milwaukee, WI 53201 .......... 414-382-2000 
§American Switch Corp., Wakefield, MA 01880 ........................... 617-246-1007 

Aromat Corp., New Providence, NJ 07974 .............................. 201-464-3550 
Astrosystems, Lake Success, NY 11042 ................................ 516-328-1800 

§ Augat Alcoswitch, Augat Inc.. N. Andover, MA 01845 .....•........•..... 506-685-4371 
§ C & KlUnimax, Inc., C & K Components, Inc., Wallingford, CT 06492 .... 203-269-8701 
§Cole Hersee Co, Boston, MA 02127-2487 ... ' ........................... 617-266-2100 
t Control ProdUcts, Inc., E. Hanover, NJ 07936 ...................•........ 201-887-9400 

§t Crouze1 Controls. Inc_ Schaumburg, IL 60173-5419 ..................... 312-843-2200 

EEM 1989 §-Product sold through distributors t-Product meets MIL specs 



Data Instruments, Inc., Acton, MA 01720 ...•........•......•...•........ 508-264-9550 
§ Dillon, W. C, Weigh-Tronix, Inc., Fairmont, MN 56031 ......•............. 507-238-4461 

§t Eaton Co/Jl/CUtier-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 
WI 53216 ....••.....................•....... .........•...•............ 414-44!H487 

ElMA Electronic Inc., Fremont, CA 94538 .....................•......... 415-658-3400 
FEME EleCtronics, Inc., Plymouth Meeting, PA 19482 ..........•......... 215-941-0366 
Fifth Dimension, Inc., Trenton, NJ 06638 .•.............................. 609-393-8350 

§Fumas Elac., Batavia, Il60510 ..•...•.••............•..•............... 312-879-6000 
t Giannini Institute, Indio, CA 92201 .........•............................ 619-347-2833 
§Gordon Products, Brookfield, CT 06804 ............•..............•..... 203-775-4501 
§ Grayhillinc., La Grange, IL 60525 ..............•........................ 708-354-1040 

Hamlin, Lake Mills, WI 53551 ..•.....•...............•......•........... 414-648-2361 
tHaydon Switch & Instrument, Waterbury, CT 06705 ..•..•......•........ 203-758-7441 
t Janco Corp., Burbank, CA 91504 . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . .. . . . . . . 818-848-1800 

KAYCEE INDUSTFlIES LTD, Bombay-38, INDIA ...........••......... '. 283521/22/23 
t Machine Components Corp, Plainview, NY 11603 ....•.•............... 518-694-7222 

Magnetoelastic Devices, Pittsfield, MA 01202 •....................•..... 413-445-5608 
§ McGill Manufacturing Co., Inc., Valparaiso, IN 48383 ........•........... 219-485-2200 
§ 3M Fiber Optic Products, Inc, W. Haven, CT 06516 ...•........•......•. 203-934-7961 

§t Namco Controts, An Acme-Cleveland Co, Mentor, OH 44060 ..•......•. 218-948-9900 
§ Omron Electronics, Inc., Consumer & Commerical DiY, Schaumburg, IL 60173 

. . . . . . . . . . . . . . . . . . . .. . . . • . . . . . . . . . . . . . . . . . .. . . . . . . . . . • . . . . . • . . . . . . . . . .. 312-843-7900 
§Omron EIcIms, Inc., Control Comps. Div, Schaumburg, IL 60173 ......•. 312-843-7900 

Parker Hannifin Corp., Cleveland, OH 44112-1290 .•...............•..•. 218-531-3000 
tPrecision Mechanisms, Wastbury, NY 11590 ................•........... 518-ED3-5955 

§t Pres-Air-Trol Corp., Mamaroneck, NY 10543 ••... \114-698-2026;800-431-2625 (outside 
NY) 

§ Relay Specialties, Qakland, NJ 07436 . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . 201-337-1000 
t Saint Switch, Inc., Sl Charies, IL 60174 ...•.•.........•................. 312-377-3779 
§Scientific Technologies, Optical Sensor Div.lnc., Hayward, CA 94544 ... 415-471-9717 
§Shokai Far East. Ltd, Hartsdale, NY 10530 ..........•..........•.....•. 914-681-0700 

Signal Systems Intemational, Lavalette, NJ 08735 ....•...............•. 201-741-1120 
Spectron Glass & Electronics, Inc, Hauppauge, NY 11788 .............. 518-582-5600 

§ Spemco Switches, Sl Clair Shores, MI 46080 ........................... 8~2-2826 
§Square D Co., Palatine, Il60067 ........................................ 312-397-2600 
tSterling Instruments, New Hyde PI<., NY 11040 ..............•.........• 518-328,3300 
Sw~ches Unli~ed,Inc., Woodside, NY 11377 ........... 718-478-5000;800-221-0487 

tTechno, A DSG Company, New Hyde Park, NY.l104O ..•.......•.....•. 518-328-3970 
§ Temposonics, MTS Sys. Corp., Plainview, NY 11803 .................... 518-349-1950 

Texas Instruments, Connector System, Attleboro, MA 02703 ...........•. 508-699-5269; 
508-699-3450 

Texas Instrs., Matis. & Controls Grp., Attleboro, MA 02703 .•...•.•...•... 617-699-3800 
§Un~ed Electric Controls, Watertown, MA 02172 ......................... 617-928-1000 
§ Veeder-Root Hartford, CT 06102 .............. :........................ 203-527-7201 

Switches, Lock - See Switches, Key Lock (Vol. B) 

Switches, law Vo~age-5100 
§ Chelry Eleclncal Products, Cherry Corporation, Waukegan, IL 60087, 

312-360-3500 .................................................... B.I699 
§ CRl Comps., Inc., A Cambndge Elctrn. Inds. Co., Fort Dodge, IA 50501, 

515-573-1300 •••••••••••••••••••••••••••••••••••••••••••••••••••• B'1704 
t EnTech Corporation, Simsbury, CT 06070, 203-658-2740;203-651-9557 ., 801739 

Memtron Technologies, Inc., Frankenmuth, M! 48734, 517-652-2656;800-234-7525 
••••••••••••••••••••••••••••••••••••••••••••••••••••.••••••••••• , B'1876 

§ NKK Switches 01 Amenca, Inc., Scottsdale, AZ 85260, 602-991-4942 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• B·1816-1821 

Veetronix, Inc., lexington, NE 66850, 308-324-4600 ••••••••••••••••••• 801852 
§ AHech Corp, Somerville, NJ 06876 ..•..•............•...............•.. 201-359-4454 
§ Annulus Technical Industries, Inc., Ancaster, Ontario, CAN LeG 4G4 .... 418-648-8100 
§ Augal AIcosw~ch, Augat Inc., N. Andover, MA 01845 .................... 508-685-4371 
§ C & K Components, Inc., Newton, MA 02158-1082 •..................... 617-964-6400 
t Cap~ol Sw~ch Inc., Danbury, CT 06810 ................................. 203-744-3300 
§Carlingswooh, Inc., Plainville, CT 06062-1156 ........................... 203-793-9281 
§Cole Hersee Co, Boston, MA 02127-2467 .............................. 617-268-2100 

§tCW Industries, Southhampton, PA 18966 ............................... 215-355-7080 
§ Dreefs SwRch, Inc., Waukegan, IL 60067 ................. 312-662-7667;800-323-9605 

ElMA Electronic Inc., Fremon~ CA 94538 ............................... 415-656-3400 
EMS, Div. of Sandberg Industries, Tustin, CA 92680 ................... 714-669-9473 
General Electric Co, Accessory Equipment Plant Bridgeport, CT 06602 

.. . . .. . .. .. . . .. . .. .. .. .. .. .. .. .. .. .. . .. . .. . .. .. .. . .. .. . .. .. .. . . .. . .. . .. 203-362-2000 
Imaging & Sensing Technology Corp., Horseheads, NY 14845 .......... 607-798-3372 
ITI Schadow, Eden Prairie,MN 55344 .................................. 612-934-4400 
JAE Electronics Inc., Santa Ana, CA 92705-5504 .. . . . . . . . . . . . . . . . . . . . . .. 714-250-6770 
lamb Industries, Inc., Portland, OR 97225 .........•......•........•..... 503-297-8878 

§ McGill Manufacturing Co, Inc., Valparaiso, IN 48383 .••........•........ 219-485-2200 
MEC AI$, Ballerup, DENMARK DK-2750 ......•...............•..... 011-4542973366 
Micro Swooh, A Honeywell Div, Freeport, IL 61032 .. . .. .. .. .. ..•.. .. . ... 815-235-6600 

§ Omrcn Electronics, Inc., Consumer & Commerical Div, Schaumburg, IL 60173 
....................................................................... 312-843-7900 

Switches, Matrix-5100 
CrossPOint, Div. oIlnfo-Lile, Fairview, NJ 07022, 201-941-4455 ••••••••• 801109 
CYTEC Corp., Penfield, NY 14526, 716-381-4740;800-346-3117 ••••• '.' •• 001241 

§ Electronic Componenta Groupe, Stein Industries, Inc., Minneapolis, MN 55403, 
612-375-9839;800-826-8719 ••••••••••••••••••.•••••••••••••.•••••• 801735 

Frequency Electronics, Inc., Mitchel Field, NY 11553, 516-794-4500 ••••• A'I409 
Inlonnation Transfer IndL Inc., Holcomb, NY 14469, 716-657-7074 •• 001187-1188 

§ ITW Switches, illinois Tool Works, Chicago, IL 60834, 312-282-4040 •••• , B'I762 
t MarLea SwItch Co., Upland, CA 91766, 714-982-6988 •••••••••••••••••• B'1769 

MatrIx Systema Corp., Calabasaa, CA 91302, 818-992-6776 •••••••••••• , B'1579 
§ T-Bar Incorporatad, a Data Switch Co., Shallon, CT 06484,203-926-1801 

••••••••••••••••••••••••••••••••••••••• , •••••••••••••••• , •••••••• B·185O 
A.D. Data, Inc.:Photographic Sciences COrP.(PSC), Webster,. NY 14880 .. 718-265-1600 
Advanced Input Devices, Coeur. d'Alene, ID 83814 .••....•...•..•......• 208-765-6000 
Amber Iods., Inc., Dallas, TX 75379 ...•.......•...••...•.•....•.•....... 214-490-9801 

§ Augat Alcosw~ch, Augat Inc., N. Andover, MA 01845 •..•..••..•...•••... 508-685-4371 
Bytex Coip, Southborough, MA 01772 .. .............. . .. . .... . . .. .. .... 617-480-0840 

t Capitol Swooh Inc., Danbury, CT 06810 .•........................•.....• 203-744-3300 
Communicalion Devices, Inc., Scarborough, On!., CAN Ml HaM ..•..• , . • 418-439-8320 

t Daico Industries, Inc, Compton, CA 90224 .............................. 213-831-1143 
§t Eaton Corp./MSC Products, Costa Mesa, CA 92627 ••.•..•...••..•.•... 714-642-2427 
t Electrospace Systems, Inc., Richardson, TX 75083-1359 .......... 214-470-2106/2107 
t FEI Microwave, Inc, Frequency Electronics, Inc., Sunnyvale, CA 94086 .• 408-732-0880 

Ghielmetti, Inc., Los Angeles, CA 90028-6770 ...............•.....•....• 213-483-5111 
§Giltronix, Menlo Park, CA 94025 ........................................ 415-493-1300 
§Glasgal Communications, Inc, Northvale, NJ 07647 ..................... 201-768-8082 
t Grim Corporation, Medford, NJ 08055-0968 ............................. 609-267-7950 

Hewlett-Packard Co., Cupertino, CA 95014.............................. 800-752-0900 
t Hoffman Engineering Corp., Stamford, CT 06802 . . . . . . . . . . . . • . . . . . . . . . .. 203-325-8933 
t JFW Industries, Inc, Indianapolis, IN 46237 ............................. 317-887-1340 

Keithley Instrs., Cleveland, OH 44139 ................................... 216-248-0400 
L-Com Inc., N. Andover, MA 01845 ...................................... 508-682-6936 

t Loral Microwave-Wavecorn, Northridge, CA 91324 ...... . .. .. .. .. .. .. . .. 818-682-3010 
Low Key Corporation, Strong Group, Gloucester, MA 01930............. 508-281-0448 

t LSI Jennings, San Jose, CA 95122-2696 ... ... . .. . ... .. . .. .... . .. . .. . ... 408-292-4025 
Mantex Corp, Oxtord, MI48051,........................................ 313-628-8200 

§McCurdy Radio Industries Limned, Toronto, Onl, CAN M4A 214 ........ 418-751-6262 
§ MEC AlS, Ballerup, DENMARK DK-2750 ......•......•........•...•. 011-4542973366 

Micro Swftch, A Honeywell Div, Freeport, IL 61032.,.................... 615-235-6600 
§"Mitel Semiconductor, Milel Corporation, Kanate, Onl, CANADA K2K 1 X5 

....................................................................... 613-592-5830 
lit Oxley, Inc., Branford, CT 06405 ......................................... 203-488-1033 

Precision FIHers, Ithaca, NY 14850 ....................................... 807-277-3550 
t Premier Microwave, Port Chester, NY 10573 ............................ 914-939-8900 
Raca~Milgo, Sunrise, Fl33323-2899 ........•..•..•..•.. 305-475-1801;800-327-4440 
Sanders ASSOCiates, Inc., ECBD, A Lockheed Company, Manchester, NH 03108-6500 

. . . . . .. . .. .. . . .. .. . . . . .. . . . . .. .. . .. . .. .. .. .. .. .. .. .. . . . .. . .. .. . . . .. . . .. 603-645-5548 
t Sandersl A Lockheed Co. Div. Microwave Technig. Ctr, Manchaster, NH 03108 

. ................ . . .. .. .. . . .. .. .. . .. .. . .. .. . .. . .. . . .. . .. .. . . . . .. 603-645-6000 X 5548 
Stoelting Co., Chicago, Il 60823 ....................•............•...... 312-522-4500 
Technical Panels, Inc., Temple~, CA 91780 ........... c .............. 800-343-1170 
Tektronix, Inc., Beaverton, OR 970n ................................ , . .. 800-635-9433 

t Teledyne Microwave, Mountain View, CA 94043 . . .. .. .. .. .. . . . .. .. . . .. .. 415-968-2211 
Tele-Tech CorporatiOn, Bozeman, MT 59715 .......•.....•......•.•..•• 406-588-0291 

§tVicon Industries, Inc., Melville, NY 11747 .....•.....................•.... 518-293-2200 

Switches, Membrane-5150 
Bergquist, Minneapolia, MN 55435, 800-328-3882 •••••.•••.••••••••••• , B'1856 
Bonar Kard-Q-Lile, Inc., King 01 Prussia, PA 19406, 215-277-2910 •••••• B'1132 

§ C & K Componenta, Inc., Newton, MA 02158-1082,617-964-6400 ••••••• B'I692 
EECO Incorporated, Santa Ana, CA 92702-4659,714-835-6000 ••••••••• B'I726 
Inlaq Electrotouch Sys., GM Nameplate, Inc., Seattle, WA 98119, 206-284-5475 

•.••.•••••••••••••••.••••••••••••••••••••••••••••••.•••••••••••••• B·I866 
§ ITI Schadow, Eden Preine, MN 55344, 612-934-4400 •••••••••••••••••• B'1759 

Jayeo Plastica 01 California, Inc., Orange, CA 92665, 714-974-1701 ••••• B'I868 
Low Key Corporation, Strong Group, Gloucester, MA 01930, 508-28HI448 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• B'1870-1871 
§ lucas Duralilh Corporation, Millville, NJ 08332, 609-825-6900 ••.••••••• B'1873 

Memtron Technologies, Inc., Frankanmuth, MI 48734, 517-652-2656;800-234-7525 
••••••••.••.•.••••••••••••••••••••••••••••••••••••••••••••••••••• 801876 

MOLEX, Inc., Lisle, IL 60532,312-989-4550 •••••••••••••• B.1815, C'1450,1881 
§ Oak Switch Syatems, Crystal LakG, IL 60014, 815-459-5000 ••••.•. B'1822,188O 

PacTec, LaFrance Corp., Philadelphia, PA 19153, 215-365-8400 ••••••••• C'1068 
§ Standard Grigsby, Inc., Flinllndustries, Aurora, Il60507, 312-844-4300 •••••• 

B'I842 
Advanced Input Devices, Coeur d'AIooe, 10 83814 .........•.....•.....• 208-765-8000 

§ Alps Electric (USA), Inc., Sen Jose, CA 95134 ........................... 408-432-6000 
§Ash-Lan Comps., Ash-Lan, Inc., Dallas, TX 75244 ....................... 214-851-4005 
t Barrington Plastics, Mt Laure~ NJ 08054 ............................... 609-235-5151 
t Basic Electronics, Inc., Stanton, CA 90680 .............................. 714-530-2400 
§ Bowmar Instrument Corp, Data Entry Division, Clearwater, Fl 34822-4796 

........ , . .. . . . .•. . .•. . . . .• .. . . .•.. . .. ... .• .. . ..•...•. ... . . ... .. .. . •. .. 813-573-2525 
§ Brady, W. H, Co., Xymox Div., Milwaukee, WI 53201 ..•..•............... 414-355-6300 
tCAM. Graphics Co, Inc., Amityville, NY 11701 .......................... 516-842-3400 

C.P. Clare Corp, Chicago, IL 60645 ........................•............ 312-282-7700 
§CRL Cornps., Inc, A Cambridge Elctrn Iods. Co., Fort Dodge, IA 50501 .. 515-573-1300 
t DOW SWITCH, Wilmington, MA 01687 .....•..•...............•...•..... 617-935-8395 
§ Electronics Research Associates Inc., Winsted, CT 06098 .. . . . . • . •• . . • .. 203-379-2731 

Endicott Research Group, Endicott, NY 13760 .............•......•..... 607-754-9167 
Ghlelmetti, Inc., Los Angeies, CA'9OO26-6770 ...........•..•.........•.• 213-483-5111 

t GM Nameplate, Inc, Seattle, WA 98119 .......•..•.•.•......•......••... 208-284-2200 
§ Gunther, W, GmbH, D 6500 Numberg 82, WEST GERMANY ......... (0)911/65521 or 

65520 
The Hall Company, Urbana, OH 43078 ................................. 513-652-1376 

t Hallmark Nameplate, Inc., Farmingdale, NY 11735 ....•...........•..... 800-845-9502 
JAE Electronics Inc, Santa Ana, CA 92705-5504 ; . . . . . . . . . . . • . . . . . • . . . . . 714-250-8770 
lafrance Corp., Philadelphia, PA 19153-3893 ........................... 215-365-6000 
Mantex Corp, Oxford, MI48051 ........................................ 313-626-6200 

§ Marsh Products, Inc., Batavia, IL 60510 ................................. 312-679-8008 
t Membronics Division, Chicago Decal Company, Chicago, IL 60818 •. .•.• 312-483-4007 

Micro Swooh, A Honeywell Div, Freeoort, IL 61032 ...................... 815-235-6600 
§tMilier Dial Corp, EI Monte, CA 91731 •......•..•..•..•.........•..•..•.. 818-444-4555 

Moxness Products, Inc., Versa Technologies, Racine, WI 53405 •......... 414-554-5050; 
800-558-5706 

§Schurter, Inc., Petaluma, CA 94952 ..................................... 707-778-8311 
t Sheldahl, Inc., Northfield, MN 55057 .................................... 507-663-6000 

SMK Electronics Corporation, U.SA, Placentia, CA 92670 ......•...•.... 714-998-0060 
t Square 0 Co, Palatine, IL 60067 ........ .................. ... ..... .. . ... 312-397-2600 

Technical Panets, Inc., Temple C~, CA 917\10 ....... < .................. 800-343-1170 
§ Toko America, Inc., Mt Prospect. IL 60056 .............................. 312-297-0070 
§ Topflight York, PA 17404 ..... .... . .. .................... 717-643-9901 ;800-233-8366 

§-Product sold through distributors t-Product meets MIL specs EEM 1989 



Switch~s, Mercury Displacement-5100 
§Durakool,lnc., American Electronic Components, Elkhart,lN 46514, 219-264-1116 

•••••••••.••••••••..••• ' ••.•.••.•.•••.••••.•.•.•.•..•.••.•••• B·1724-1725 
Frfth Dimension, Inc., Trenton, NJ 08638, 609-393-8350 •••••• B·1474,1740-1741 
Hamlin, Lake Mills, WI 53551, 414-648-2361 .••...•.••••.•.••.•.••••••• B.1751 

§ Micro Switch, A Honeywell DiY., Freeport, Il61032, 815-235-6600 ••.••. B.1811 
Risk, George, Inds., Kimball, NE 69145, 308-235-4645 ...•.•••.••.••••• B.1883 
standex Electronics, standex International, Cincinnati, OH 45209, 513-871-3777 

.••.•.•..•••.•...••••••.••••.•.••••••••.•....•.....••...•.......• B·1844 
C.P. Clare Corp, Chicago, IL 60645 ................. . .. 312-262-7700 

§ Eaton Corp.! Cutler-Hammer Prods, Aerospace & Commercial Controls Div., Milwaukee, 
WI 53216 ........................................................... 414-449-7487 

§ Gunther, W, GmbH, 0 8500 Numberg 82, WEST GERMANY ......... (0)911/65521 or 
65520 

Intemational Mircoelectronics, Arlington, TX 76003. . . .. . .............. . 
Mouser Electronics, Mansfield, TX 76063 ............. . 
Signal Systems Intemational, lavalette, NJ 06735 ........ . 

§ Spectron Glass & Electronics, Inc, Hauppauge, NY 11786 ............. . 

817-561-2244 
600-346-6673 
201-741-1120 
516-582-5600 

Thordarson Meissner, Components Corp. of Amer. Mt Carmel. IL 62863 

Switches, Microwave - See Switches, Diode (Vol. A) 

Switches, Momentary Action-5100 

618-262-5121 

§ Altech Corp., Somerville, NJ 08876, 201-359-4454 ..................... B.16n 
§ American Switch Corp., Wakefield, MA 01880, 617-246-1007 •••••.••••• B·1681 
§ Arcolectric Corp., Canoga Park, CA 91304, 818-700-1933 .••••.•••••••• B.1682 
§ Augat Alcoswitch, Augat Inc., N. Andover, MA 01845, 508-685-4371 •••• B.1687 
§ Burgess Switch Co., American Electronic Components, Elkhart, IN 46515, 

219-262-8608 ............................................... B.1690-1691 
§ Charry Electrical Products, Cherry Corporation, Waukegan, Il60087, 

312-360-3500 .................................................... B.l699 
§ CRl Comps., Inc., A Cambridge Elctm. Inds. Co., Fort Dodge, IA 50501, 

515-573-1300 .................................................... B.1704 
§t CW Industries, Southhamplon, PA 18966, 215-355-7080 .•.•.•.•.. B01718-1119 

§ Dreels Switch, Inc., Waukegan, Il 60087, 312-662-7667;800-323-9605 •.• B.1722 
§ DSA, Inc.(Dai-lchi Shoji of America), Div. of leader Instruments, New York, NY 

10011,212-691-9050 ........................................... ,. B.1723 
§ EAO Switch Corp., Milford, CT 06460, 203-8n-45n ................... B·1732 

§t Electro-Mach Components, Inc., South EI Monte, CA 91733-3689, 818-442-7180 
............................................................ B·1728-1729 

§ Electronic Components Groupe, Stein Industries, Inc., Minneapolis, MN 55403, 
612-375-9639;800-826-8719 .................................. B·1733-1735 

Electroswitch, Southem Div., Electro Switch Corp., Raleigh, NC 27604, 
919-833~707 .................................................... B.1737 

t EnTech Corporation, Simsbury, CT 06070,203-658-2740;203-651-9557 •• B.1739 
§ Grayhillinc., La Grange, Il60525, 708-354-1040 ...................... B.1145 

Grimes Company, Brea, CA 92621,714-671-3931...................... B-1750 
§ IDEC Corporation, Sunnyvale, CA 94089-2211, 408-747~550 •••••• Bo 1754-1755 
§ illinois lock Co., The Eastern Co., Wheeling, IL 60090, 312-537-1800 •.•• B·1757 
§ m Schadow, Eden Prairie, MN 5,';344, 612-934-4400 •••••••. B·1758-1759,1761 
§ nw Switches, Illinois Tool Works, Chicago, Il60634, 312-282-4040 ••.•• B.1762 
t Janco Corp., Burbank, CA 91504, 818-846-1800 ....................... B.1778· 

Lamb Industries, Inc., Portland, OR 97225,503-297-8878 ••••.•... B.1780-1781 
t lucas ledex Inc., Vandalia, OH 453n~427, 513-898-3621 •••••••.••••• B·1784 

Manufacturers Components, Inc., Hialeah, Fl33016, 305-556-4481 ;800-367~3n 
................................................................. B·1788 

§ McGill Manufacturing Co., Inc., ValparaiSO, IN 46383, 219-465-2200 ••••. B-1800 
§ Mechanical Enterprises, Herndon, VA 22070, 703-435-9496 ••.•.••••••. B.1801 
§ Micro SWitch, A Honeywell DiY., Freeport, IL 61032, 815-235-6600 

............................................... .... .... B·1808-1809,1812 
§ NKK Switches of America, Inc., Scottsdale, AZ 85260, 602-991~942 

............................................................ B·1816-1821 
§t Oak Switch Systems, Crystal Lake, IL 60014, 815-459-5000 •••••.•.•••. B.1822 

§ Omron ElectroniCS, Inc., Consumer & Commerical Div., Schaumburg, Il 60173, 
312-843-7900 .................................................... B·1825 

§Oslo Controls, Cheshire, CT06410-1511, 203-272-2794 ................ B·1827 
t Otto Controls, Otto Engineering, Carpentersville, Il60110, 312-428-7171 

............................................................ B·1828-1829 
Pres-Air-Trol Corp., Mamaroneck, NY 10543, 914-698-2026;800-431-2625 (outside 

NY) ............................................................. B.1831 
Rundel Prods., Allied Control, Plantsville, CT 06479, 203-621-6nl .. B·1832-1833 

§ Shelly Associates,. Inc., Tustin, CA 92680, 714-669-9850 •..•••.•••••••• B.1122 
§ Switchcra(t, Inc., A Raytheon Company, Chicago, Il60630, 312-792-2700 

............................................................ B·1847-1849 
§ T-Bar Incorporated, a Oats Switch Co., Shelton, CT 06484, 203-926-1801 

................................................................. B·1850 
Veetronix, Inc., lexington, NE 68850, 308-324-4600 •••••••••••••••••.• B·1852 
Aerospace OpUcs,lnc., Fort Worth, TX 76112 ........................... 817-451-1141 

§Allen-Bradley Co, Industrial Control Div. Milwaukee, WI 53201 .......... 414-382-2000 
§Alpha Products, Inc., Westlake Village, CA 91362 ....................... 816-869-9304 
§ Arrow Hart Components, Cooper Industries, Charlottesvilie, VA 22906-9050 

................................................ , ...................... 804-974-5100 
§Ash-Lan Comps., Ash-Lan, Inc, Dallas, TX 75244 ....................... 214-851-4005 

Augat Inc, Attleboro, MA 02703 .. .. .... . .. .. . .... .. .. .. .. . .. .. .. . .. ..... 617-222-2202 
t Basic Electronics, Inc, Stanton, CA 90680 .............................. 714-53G-2400 
§ Bowmar Instrument Corp.. Data Entry Division, Clearwater, Fl34622-4796 

. . .. . .. .... . .. . .. . .. . . . . . .. . . . . . . . . . . . . . . . . . .. . .. .. 613-573-2525 
§ Brady, W. H. Co., Xymox Div, Milwaukee, WI 53201 ..................... 414-355-6300 
§C & K Components, Inc., Newton, MA 02158-1082 ...................... 617-964-6400 
§ C & K/Unimax, Inc., C & K Components, Inc, Wallingford, CT 06492 .... 203-269-8701 
tCapitol Switch Inc., Danbury, CT 06610 ................................. 203-744-3300 
§ Carlingswitch, Inc, Plainville, CT 06062-tl56 ........................... 203-793-9281 
§ Clarostat Mig. Co, Inc., Hawker Siddeley, PlC. Dover. NH 03820 

.............•........................................•.. 603-742'1120,8QO-S72-0042 
§ Cole Hersee Co., Boston, MA 02127-2467 .............................. 617-268-2100 

Components Unlimited, Inc, Portland, OR 97223 ........................ 503-620-3522 
t Control Products, Inc. E. Hanover, NJ 07936 ....................... ,.... 201-887-9400 

CTS Corp., Electromechanical Div. (Formerly Elkhart Div.), Elkhart. IN 46514 
............................... ,.................................. 219-295-3575 

§t Eaton Corp.!MSC Products, Costa Mesa. CA 92627 ............. .... 714-642-2427 
§t Eaton Corp.lCuller-Hammer Prods, Aerospace & Commercial Controls Div. Milwaukee, 

WI 53216 ................... . ............... "........... 414-449-7467 
§t EECO Incorporated, Santa Ana, CA 92702-0659 ........................ 714-835-6000 
§tElectroswitch, Unit of Electro Sw~ch Corp. Weymouth, MA 02188 ....... 617-335-5200 

ELMA Electronic Inc. Fremon~ CA 94536 ............................... 415-656-3400 
EM.S., Div. of Sandberg Industries, Tustin, CA 92660 ...... 714-669-9473 

§t Entech Systems, Inc, Simsbury. CT 06070 ........... .............. 203-651-9557 
§FEME Electronics, Inc., Plymouth Meeting, PA 19462 ........ 215-941-0366 
§ Gaynor Electric Co. Thoma:;ton. CT 06787-0316 ....................... 203-283-4388 

Ghielmeiti, Inc., Los Angeles, CA 9OO26-S770 ........................... 213-463-5111 
§ Hirose Electric USA, Inc. (HRS), Div. of Hirose Electric Co. Ltd (Japan), Simi Valley, CA 

93065 .................................................. ' . . . . . . . . . . . .. 605-522-7958 
t Hollman Engineering Corp, Stamlord, CT 06902 .... . . . . . . . . . . . . . . . . . . .. 203-325-8933 

Intaq Electrotouch Sys., GM Nameplate, Inc., Seattle, WA 98119 ........ 206-284-5475 
International Mircoelectronics, Arlington, TX 76003 ..................... 817·561-2244 
JAE Electronics Inc., Santa Ana, CA 92705-5504 . . . . . . . . . . . . . . . . . . . 714-25G-8770 
Jayco Plastics of California, Inc" Orange, CA 92665 ..................... 714-974-1701 

§t J-B-T Sw~ches, Cutler-Hammer Prods., Eaton Corp. New Haven, CT 06509 
· . . . . . . . . . . . . . . .. . . . .. .. . . . . . . .. . . . .. . . . . . . . . . . . . . . . . .. . ....... ,..... 203-772-2220 

Judea Mfg. Inc., Harbor City, CA 90710 ...... ................ 213-534-0959 
§littelfuse, Inc., Sub. of Tracor, Inc, Des Plaines, Il60016 ..... 312-824-1188 

Low Key Corporation, Strong Group, Gloucester, MA .01930 . . 506-281-0448 
§t Machine Components Corp. Plainview, NY 11803 516-694-7222 

§Marquardt Switches Inc., Cazenovia, NY 13035 .... 315-655-S050 
§ MEC AlS. Ballerup, DENMARK DK-2750 .......... 011-4542973366 

J. R. Merritt Controls, Inc, Stamford, CT 06902 ..... 203-359-2113 
Microavionics Corp. Costa Mesa. CA 92626 ....... 714-957-6904 
Micro Pneumatic logic, inc., Fori Lauderdale, FL 33309-1786 ..... 305-973-6166 
Mouser Electronics, Mansfield, TX 76063 .............. S()(}'346-6873 

§ Noble USA, Inc., Rolling Meadows, IL 60008 .............. 312-364-6038 
§Omron Elctrns., Inc. Control Comps. Div, Schaumburg,IL 60173.... 312-843-7900 
§ Philrnore Manufacturing, Rockford, IL 61125-1386 • '. . .......... ,. 815-229-7773 
§ Piher International Corp., Mt Prospect. IL 60056 ......... 312-39G-6680;8()(}'323-6693 
§ Power Dynamics Inc., West Orange, NJ 07052 ........................... 201-736-5722 
§ Preh Electronic Industries, Inc. Lake Zurich, IL 60047-2578 ............. 312-438-4000 

Relay Service Co. Chicago, IL 60651 ................................... 312-252-2700 
§t Risk, Gecrge, Inds., Kimball, NE 69145 ................... :.............. 308-235-4645 

§ Schurter, Inc., Petaluma, CA 94952 ..................................... 707-778-6311 
§ Seacor, Inc., Westwood, NJ 07675 ...................................... 201-666-5600 

Senior Inds .• lnc., Wood Dale,IL 60191 .................................. 312-35G-1600 
Shogyo International Corp, Greal Neck, NY 11021 ....................... 518-466-0911 

§ Sorenson Lighted Controls, Hartford, CT 06114 ........ 203-527-3092;1-8()(}'243-0240 
tSquare D Co.; Palatine.ll60067 ........................................ 312-397-2600 
t Slacoswitch, Costa Mesa. CA 92626 ................... , .. . .. .. . .. . .. ... 714-549-3041 

Switches Unlimited, Inc., WoodSide, NY 11377 ........... 718-476-5000;800-221-0487 
§ Toko America. Inc., Mt Prosoect" IL 60056 ........................... ... 312-297-0070 
tTransicoil, Inc., Worcester, PA 19490-9990 .............................. 215-27'7-1300 

Trieon Industries, Inc. Electromechanical Division, Downers Grove, IL 60515-4076 
· . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . . . . .. . . .. ............... 312-964-2330 

Wilbrechl Electronics, St Paul. MN 55107 ..... , . .. . . . . . . . . . . . . . .. . ... 612-222-2791 

Switches, Multiposition-5100 
Airflyte Elctrns. Co., Bayonne, NJ 07002, 201-436-2230 .••. ,........... B'1233 

§ Allech Corp., Somerville, NJ 08876, 201-359-4454 ••••••••••••••.•.•••• Bo16n 
§t ASM Corporation, Smithfield, NC 275n, 919-934-3104 ••••••••••••••••• B·1685 

§ Augat Alcoswilch, Augat Inc., N. Andover, MA 01845,508-685-4371 •••• B·1687 
Barber Colman Co. (A Siebe Co.), Motor Division, Rockford, Il61125-7040, 

815-397-7400 .................................................... 801235 
§ C & K Components, Inc., Newton, MA 02158-1082,611-964-6400 ..• B.1692-1693 
§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

312-360-3500 .................................................... B.l699 
t Cole Instrument Corp., Santa Ana, CA 92704, 714-586-3100 •••..•.••••• B.1702 
§CRL Comps., Inc., A Cambridge Elctrn.lnds. Co., Fort Dodge, IA 50501, 

515-573-1300 .................................................... B.1704 
Crosspoint, Div. of Info-lite, Fairview, NJ 07022, 201-941-4455 ••••••••• 8·1709 

§t CW Industries, Southhampton, PA 18966, 215-355-7080 ••••••••••••••• B'1718 
§t Digitra" Division, Xcel Corporation, Pasadena, CA 91107, 818-791-5600 •••••• 

8'1720 
t Dow-Key Microwave Corporation, Ventura, CA 93003, 805-850~260 •••• 8'1721 
§ Dreefs Switch, Inc" Waukegan, Il60087, 312-662-7667;800-323-9605 ••• B.1722 

§t EECO Incorporated, Sants Ana, CA 92702-0659, 714-835-6000 •• ,. Bo1726-1727 
§ Electronic Components Groupe, Stain Industries, inc., Minneapolis, MN 55403, 

612-375-9639;800-826-8719 .................................. Bo1734-1735 
§t Electroswitch, Unit of Electro .Switch Corp., Weymouth, MA 02168, 617-335-5200 

................................................................. B·1736 
§ Electroswitch, Southern Div., Electro Switch Corp., Raleigh, NC 27604, 

919-833~707 .................................................... B.1737 
ElMA Electronic Inc., Fremont, CA 94538, 415-656-3400............... Bo1739 

t EnTech Corporation, Simsbury, CT 06070, 203-658-2740;203-651-9657 •• B.1739 
§ Grayhillinc., La Grange, Il 60525, 708-354-1040 ••••••••••••••••.••.•• B·1746 

IDEC Corporation, Sunnyvale, CA 94089-2211, 408-747~550 ••••••••••. B.1765 
Interswitch, Wm. J. Purdy Co., Burlingame, CA 94010, 415-347-8217 •.•• B'1867 

§ m Schadow, Eden Prairie, MN 55344, 612-934-4400 •••••••••••••••••• B0 1760 
ITW Switches, Illinois T~I Works, Chicago, Il60634, 312-282-4040 • . . •• B.1762 

§ IVO Industries,lnc., Eatontown, NJ 07724,201-542·5151;800-932-0489.. B-1nS 
JAE Electronics Inc., Santa Ana, CA 92705-5504, 714-250-8770 . • •• Bo1n6-1777 

t Janco Corp., Burbank, CA 91504,818-846-1800 ........ ,.............. B'l778 
Lamb Industries, Inc., Portland, OR 97225, 503-297-8878 ••••••••• B'1780-1781 

t lucas ledex Inc., Vandalia, OH 45377-8427, 513-898-3621 •••••••• B'1667,1784 
Manufacturers Components, Inc., Hialeah, Fl33016, 305-556-4481 ;800-367~3n 

• •••••••••••••.•••.••••••.••••.••••••••••••••.•.••.••.•.••.••.••• 9<01788 

EEM 1989 §-Product sold through distributors t-Product meets MIL specs 



Switches, Multiposition-5100 (Cont'd) 
§t Oak Switch Systems, Crystel Lake, IL 60014, 815-459-5000 •••••••••.•• a-1822 

Omega Engineering, Stamford, CT 06907, 800-826-6342 ••••••••••••••• a-1823 
Omron Electronics, Inc., Consumer & Commerlcel Div., Scheumburg, IL 60173, 

312-843-7900 .................................................... a-1825 
tOlto Controls, 0110 Engineering, Carpentersville, IL 60110, 312-428-7171 

•.••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••• a-1829 
Rundel Prods., Allied Control, Plantavllle, CT 06479,203-621-6771 •• • • • • a-1833 

§ Swltchcraft, Inc., A Raytheon Company, Chicago, IL 60630, 312-792-2700 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• 801848-1849 

t Tech LabOrstOries Inc., Palisadea Pk., NJ 07650, 201-944-2221 ••••••••• a-1851 
Wilcoxon R_rch, Rockville, MD 20850, 301·330-8811 ••••••••••••••. a-2000 
Allied Control, Plantsville, CT 06479 ..................................... 203-621-6771 

§Alpha Products Inc.. Westlake Village. CA 91362 ....................... 818-889-9304 
§AIps Electric (USA), Inc., San Jose, CA 95134 ........................... 408-432-6000 

American Control Technology, Inc, West Dundea, IL 60118 ............. 312-426-6780 
§American Switch Corp.. Wakefield, MA 01880 ........................... 617-246-1007 
§AMP, Harrisburg. PA 17105 ...............•............................. 717-564'0100 

Arcolectric Corp, Canoga Park, CA 91304 .............................. 818-7DO-I933 
§ Anow Hart Components, Cooper Industries, Charlottesville, VA 22906-9050 

· . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . 804-974-5100 
Augat Inc.. Attleboro. MA 02703 ......•........ , . .. .. .•. . . .. .. .. . .. . .. . .. 617-222-2202 

t capitol Switch Inc.. Danbury, CT 06810 ................................. 203·744-3300 
§ Carlingswitch, Inc.. Plainville, CT 06062-1156 ........................... 203-793-9281 

Chicago Lock Co, Chicago.IL 60641 i .... .............................. 312-282-7177 
Components Unlimned, Inc., Portland, OR 97223 .•........•............. 503-620-3522 
Computron Display Systems. Xcel CoIporation, Pasadena, CA 91107 ... 818-791-5600 

§EDL.Inc.. Hauppauge, NY 11788 ...................... 516-435-2808;1-8DO-DIAL EDL 
EM.S, Div. 01 Sandberg Industries, Tus1in, CA 92880 ............•...... 714-669-9473 

§tEntech Systems. Inc, Simsbury, CT 06070 .............................. 203-651-9557 
§ Gunther, W, GmbH, 08500 Numberg 82, WEST GERMANY.. .. ... .. (0)911/65521 or 

6;;520 
Judco MIg. Inc.. Harbor cnv, CA 90710 ................................. 213-534-0959 

t Kilovac CorP.. Santa Barbara, CA 93140-4422 .........•......•......... 805-684-4560 
§t Machine Components Corp, Plainview, NY 11803 ...................... 516-694-7222 

Mallory TImers, Emhart EIec./EIc1rn Grp, Indianapolis, IN 46201 .....•.. 317·836-5353 
§ MEC AlS, Ballerup. DENMARK DK-2750 ............................ 011-4542973366 
t Microavionics Corp, Cos1a Mesa, CA 92626 .........................•.. 714-957-6904 

Micro Switch, A Honeywell Div, Freeport.lL 61032 ...................•.. 815-235-6600 
Noble USA. Inc.. Rolling MeadoWs, Il 60006 ........................... 312-364-6038 

§ Omron Elctms., Inc.. Control Comps. Div, Schaumburg. IL 60173 ........ 312-843-7900 
Power Dynamics Inc, West Orange, NJ 07052 ....•..................•.. 201-736-5722 
Preh Electronic Indus1ries, Inc.. Lake Zurich, IL60047-2578 ............. 312-438-4000 
Radio Switch Corp.. Marlboro, NJ 07746 ................................ 201-462-6100 

tALC Electronics, Inc, Mt Kisco, NY 10549 .............................. 914-241-1334 
t Ross Engineering Corp.. Campbel~ CA 95008 . .. . .. . .•.. . . .. . .•.. .... •.. 408-377-4621 
§ Silacor, Inc.. Westwood, NJ 07675 ........ ;............................. 201-666-5600 
§ Shallco, Inc.. Smilhfield, NC 27577 ...................................... 919-934-3135 

Signal Systems International, Lavalette, NJ 08735 ...................... 201-741-1120 
Spectrol Electronics, cny of Indus1ry, CA 91745 . . . . . .. . . .. . .. .... . . .. ... 818-964-6565 

§Slandard Grigsby, Inc., Flint Industries, Aurora,IL60507 ................. 312-844-4300 
Sw~ches Unlim~ed, Inc, Woodside, NY 11377 .•. .' ....... 718-478-5000;800-221-0467 

t Teledyne Microwave, Mountain View, CA 94043 ........................ 415-968-2211 
t Transco Products, Inc, Camarillo, CA 93011-6003 ...................... 805-987-8007 

Wilbrecht Electronics, StPau~ MN 55107 ............................... 612-222-2791 

Switches, Optical-3700 
§ Clairex Electronics, Clairex Corporation, ML Vernon, NY 10550, 914-664-6602 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 801320 
HEI, Inc., Optoelectronics Div., Victoria, MN 55386, 612-443-2500 ••• a-1322-1323 

§ Marktech International Corp., Menands, NY 12204, 518-436-5865... a-1172-1173 
§t Optek Techncllogy Inc., McKinney, TX 75069, 214-542-9461 •••••••••.•• 801333 

Opto Diode Corp., Newbury Park, CA 91320, 805-499.0335 • • • • • • • • • • • •• a'l334 
Silonex Inc., Plattsburgh, NY 12901, 518-561-3160 •.•••••••••••••••••• 8'1347 

§ Bowmar lns1rument Corp.. Data Entry Division, Clearwater, FL 34622-4796 
....................................................................... 813-573-2525 

t Computer Optical Products Inc.. Sub. of Hatha1l!ay Corp.. Chatsworth, CA 91311-6910 
....................................................................... 818-882-0424 

HE~ Inc.. Hybrid Electronics Oiv, VICtoria, MN 55386 ..................•. 612-443-2500 
Hewlett-Packard Co, Cupertino, CA 95014.............................. 800-752-0900 

§ 3M Fiber Optic Products Inc, W. Haven. CT 06516 ......•.............. 203-934-7961 
§ Omron Electronics, Inc, Consumer & Commerical Oiv, Schaumburg. IL 60173 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . .. 312-643-7900 
§Opto Technology, Inc., Wheeling, IL 60090 .............................. 312-537-4277 
§Photoswitch Div, Al,len Bradley Co.. WaRham, MA 02154 ................ 617-468-8000 
§ SC Technology, Inc, Uvermore, CA 94560 .............................. 415-373-9230 

Sprague Electric Company, The Semiconductor Group, Worcester, MA 01613-2036 
..........•..........................................•......•.•........ 617-853-5000 

t UCE. Inc.. Norwalk, CT 08854 ....................................... :. .. 203-638-7509 

Switches, Paddle Handle-5100 
§ Arcolectric Corp., Canoga Park, CA 91304, 818-700-1933 ••••••••• a-I882-1883 
§ Arrow Hart Components, Cooper Industries, Charlotleaville, VA 22906-9050, 

804-974-5100 ............................................. ' ....... a.1884 
. § Augat Alcoswitch, Augat Inc., N. Andover, MA 01845, 508-685-4371 

••••••••••••••••••••••••••••••••••••• :...................... a-1886-1687 
§t Digitran Division, Xcel Corporation, Pasadena" CA 91107, 818-791-5600 •••••• 

a-1720 
§ DSA, 1nc.(Dal-1ch1 Shoji of America), Div. of Leader Instruments, New York, NY 

10011,212-691-9050 ••••••••••••••••••••••••• ;................... a-1723 
EnTech Corporation, Simabury, CT 06070, 203-658-2740;203-651-9567 •• a-1739 

§ ITW Switches, IIUnci8 Tool Works, Chicago, IL 60634, 312-282-4040 • • • •• a-1762 
§ Lamb Industrlea, Inc., Portland, OR 97225,503-297-8878 ••••••••• 801780-1781 
§ McGill Manufacturing Co., Inc., Valparaiso, IN 48383, 219-465-2200 .•••• a-1798 
§ Micro Switch, A Honeywell Div., Freeport, IL 61032, 815-235-6600 •••••• a-1812 
§ NKK Swltchea of America, Inc., Scottsdale, AZ 85260,602-991-0942 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• a-1818-1817 

PRODUCT INDEX & DIRECTORY 
Rundel Prods., Allied Control, Plantsville, CT 06479, 203-621-6771 •••• _. 801833 
Airpax Co.. Cambridge Division, Cambridge. MD 21613 ................. 301-228-4600 

§Alpha Products Inc.. Westlake Village. CA 91362 ....................... 816-889-9304 
§American Switch Corp.. Wakefield, MA 01880 ........................... 617-246-1007 

Augat Inc., Attleboro, MA 02703 ......................................... 617-222-2202 
§ C & K Components, Inc., Newlon, MA 02158-1062 ...................... 617-964-6400 
t Capitol SwRch Inc.. Danbury, CT 08810 ............•......•..•....••.... 203-744-3300 
§Carlingswnch, Inc.. Plainville, CT 06062-1156 ........................... 203-793-9281 
§Cole Hersee Co, Boston. MA 02127-2467 .............................. 617-268-2100 

Communication Devices, Inc.. Scarborough. ant, CAN Ml H3A4 .. . . . . . . . 416-439-8320 
Computron Display Systems, Xcel Corporation. Pasadena, CA 91107 ... 818-791-5600 

t Control Products Ire, E Hanover, NJ 07936 ••..•.. .. . .. ..•..•. .. ..•. . •. 201-887-9400 
§ CTS CorporatiOn. Switch Div, Paso Robles, Paso Robles, CA 93446 .... 805-238-0350 
§ Dreefs Sw~ch, Inc.. Waukegan, IL 60087 ...........•...•. 312-662-7667;800-323-9605 

§t Eaton Corp.!Cutler-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 
WI 53216 .......................................... , ................. 414-449-7487 

IGO-RALL Y Corporalion, Palo ARo, CA 94303 ...... .. .. .. .. .. • .. .. .. . .. . 415-656-9900 
§ J-B-T Switches, Cutler-Hammer Prods, Ealon Corp.. New Haven, CT 06509 

.............•........ , . ..•.. ..•.. .. . .. ... ..•..••. ... .. ... ..•. . .•..• . .• 203-772-2220 
t Line Electric Products, Hartford, CT06141 ...•..•..•... 203-659-3573;1-800-331-1137 

§tMachine Components Corp, Plainview, NY 11803 ...................... 516-694-7222 
Manufacturers Components, Inc.. Hialeah, FL 33016 ..... 305-566-4481 ;8D0-367-0377 

§Marquardl Sw~ches Ire, Cazenovia, NY 13035 ......................... 315-655-8050 
§MG Electronics. Hauppauge, NY 1,1788 ................................. 516-582-3400 
§Power Dynamics Ire, West Orange, NJ 07052 .......................... 201-736-5722 
§ Seacor, Inc.. Weslwood, NJ 07675 ...................................... 201-666:-5600 

Senior Inds, Inc., Wood Dale, IL 60191 .................................. 312-35(}-1600 
SMK Electronics Corporation, U.SA, Placentia, CA 92670 ........•.....• 714-996-0960 

§ Spemco Switches, St Clair Shores, MI 48080 ........................... 8D0-462-2828 
§Switchcrait, Inc.. A Raytheon Company, Chicago, IL 60830 .............. 312-792-2700 

SwHches Unlimned, Inc, Woodside, NY 11377 •..•......• 718-478-5000;800-221-0487 
§ Syracuse Electronics, Pass & Seymour, Inc.. Syracuse, NY 13221 ....... 315-488-6211 

Switches, Peripheral-5100 
MerLea Switch Co., Upland, CA 91786, 714-982-8988 •••••••••••••••••• 8·1789 

t Advanced Systems Concepts, Altadena, CA 91001 .. .. . . . . .. . . .. .. . . ... 818-791-0983 
American Control Technology, Inc., West Dundee, IL 60118 .•.•.....•... 312-426-6780 

§ Dataprobe, Englewood, NJ 07831 ..........•............•..............• 201-569-6464 
§ Electro Standards Lab, Inc., Providence, RI 02940 ................•.•... 401-943-1164 

ELMA Electronic Inc.. Fremont, CA 94538 ............................... 415-656-3400 
EM.S, Div. of Sandberg Indus1rieS, Tus1in, CA 92880 ........... ,....... 714-669-9473 

§ Glasgal Communications, Inc, Northvale, NJ 07647 ..................... 201-766-8082 
§ T -Bar Incorporated, a Data Swnch Co, SheRon, CT 06484 .,............ 203-926-1801 
tTerminel Data Corp, Rockville, MD 20855 .............................. 301-921-8282 
§ Via West Interlace, Inc., Tucson, AZ 85705 .... .. .. . .. .. .. .. . .. .. .. .. . .. . 602-623-5716 

Switches, Photoelectric-3700 
Clairex ElectroniCS, Clairex Corporstlon, ML Vemon, NY 10550, 914-664-6602 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.••• a-1320 
§ EG & G Vactec, Sl Louis, MO 63132, 314-423-4900 • • • • • • • • • • • • • • • • • • •• a·1321 

HEI, Inc., OptoelectroniCS DiY., Victoria, MN 55386, 612-443-2500 ••• a-1322-1323 
§ Optek Technology Inc., McKinney, TX 75069, 214-542-9461 •••••••••••• 80 1333 

Opto Diode Corp., Newbury Park, CA 91320, 805-499.0335 ••••• _....... a-1334 
Silonex Inc., Plattsburgh, NY 12901, 518-561-3160 •••••••••••••••••••• a-1347 

§Allen-Bradley Co..lndus1rial Control Div, Milwaukee, WI 53201 .......... 414-362-2000 
§ ARech Corp, Somerville, NJ 08876 ..................................... 201-359-4454 
§ Banner Engineering CorP. Minneapolis, MN 55441 •............•.....•.. 612-544-3164 

Burgess Switch Co, American Electronic Components, Elkhart. IN 46515 
. . . . . . . . . . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . . • . . • . . . . . . . . . . . . • . . . . . . . . • . . . • . 219-262-8609 

§Efector, Inc., Exton, PA 19341 ............................ 215-524-2000;800-441-8246 
§Electromatic Controls Corp, Hoffman Estates,1L 60195-2010 ........... 312-862-5757 
§Furnas Elec, Balavia,IL 60510 ......................................... 312-879-6000 
§ Grasslin Controls Corp.:Grasslin Gmbh & Co, KG, Ramsey, NJ 07446 .•............... 

201-825-9696 
HEI, Inc., Hybrid Electronics Div, Victoria, MN 55386 .................... 612-443-2500 

§ IDEC CoIporatlon" Sunnyvale, CA 94089-2211 .......................... 408-747.0550 
§ McGill Manufacturing Co.. Inc.. Valparaiso, IN 48383 ..•................. 219-465-2200 
§Micro Switch, A Honeywell Div, Freepor1,IL 61032 ...................... 815-235-6600 
§Omron Elctms.,lnc.. Control Comps. Div, Schaumburg.IL 60173 ........ 312-643-7900 

Opto Technology, Inc.,' Wheeling, IL 60090 .............................. 312-537-4277 
§ Photosw~ch Div, Allen Bradley Co.. Waltham. MA 02154 . ... .•. .•. .. . .•. 617-466-8000 
§ Redington Counters, Windsor, CT 06095 .. .. .. . .. .. .. .. .. .. .. .. • .. .. .... 203-888-6205 

Rehlander Assocs.. Beverly, MA 01915 ................................. 617-922-5961 
Scanning Devices, Inc.. WaRham, MA 02154 ............................ 617-691-6991 

tSquare 0 Co, Palatine,IL 60067 ........................................ 312-397-2600 
Switches Unlimited, Inc., Woodside, NY 11377 ..•..•..... 718-478-5000;800-221-0487 

Switches, Port Sharing-5100 
t Advanced Systems Concepts, AHadens, CA 91001 ...................•. 818-791-0983 
§Annulus Technicallndus1ries,lnc.. Ancester, Ontario, CAN LOO 4G4 .... 416-648-8100 
Cap~ol Sw~ch Inc, Danbury, CT 08810 ................................. 203-744-3300 
Capulum Cable Technology, Ltd., Nepean, Ontario, CANADA K2H 9Cl .. 613-726-1988 

§ Dataprobe, Englewood, NJ 07831 ..•............•..•...............•.... 201-569-6464 
§ Electro Standards Lab, Inc.. Providence, RI 02940 .......•.............. 401-943-1164 
§Glasgal Communications, Inc., Northvale, NJ 07647 ..................... 201-768-8082 

Information Transfer Indl.lnc.. Holcomt>, NY 14469 ...................... 716-657-7074 
L -Com Inc., N. Andover, MA 01645 .. .. .. .. .. • .. .. .. .. .. .. .. .. .... .. .. . .. 508-682-6936 

§ T-Bar Incorporated, a Data SwHch eo.. Shelton, CT 06484 .....••..•..•. 203-926-1801 
§ Telebyte Technology, Inc.. Greenlawn, NY 11740 ........ 518-423-3232;800-835-3298 
§ Terminal Data Corp, Rockville, MD 20856 ............•.........•.....•. 301-921-8282 
§ Via West Interlace, Inc.. Tucson, AZ 85705 .. . ........ ........ .... ....... 602-623-5716 

Switches, Power-5100 
§ Aitech Carp., Somerville, NJ 08876, 201-359-4454 • • • • • • • • • • • • • • • • . • • •• a-1677 

Arcolectric Corp.,Canoga Park, CA 91304, 818-700-1933 •••••••••••••• 801883 

6-102 §-Product sold through distributors f-Product nieets MIL specs EEM 1989 



§ Arrow Hart Components, Cooper Industriaa, Charlottesville, VA 22906-9050, 
804-974-5100 •••••••••••••••••••••••••••••••••••••••.•••••••••••• 8'1684 

§t ASM Corporation, Smithfield, NC 27577, 919-934-3104 • • • • • • • • • • • • • • • • • 8'1685 
§ C & K Components, Inc., Newlon, MA 02158-1082, 617-964-6400 ••••••• 8'1693 
§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

312-360-3500 •••••••••••••••••••••••••••••••••••••••••••••••••••• 8'1700 
t Cole Instrument Corp., Sants Ana, CA 92704,714-556-3100 •.••.•.•.•.• 8'1702 

CRL Comps., Inc., A cambridge Elctrn. Inds. Co., Fort Dodge, IA 50501, 
515-573-1300 •••••.•.•••.••••.•••••••••••.•••.•.•••••••••••.••••• 8'1704 

§t CW Industries, Southhampton, PA 18966, 215-355-7080 ••••.•.••. 8'1718·1719 
§ Dreels Switch, Inc., Waukegan, IL 60087, 312-662-7667;800-323-9605 ••• 8'1722 
§ DSA, Inc.(Dal-lchi Shoji of America), Div. of Leader Instruments, New York, NY 

10011,212-691-9050 .•..•.••••••••••••.•.••.•...•.•••••••••..•••• 8'1723 
§ Durakool, Inc., American Electronic Components, Elkhart, IN 46514, 219-264-1116 

.•.•.••.•••••••• .•.•..•.•.•.•.•••••••••••.•.•.•.•••••••••••• 8'1724-1725 
§ EAO Switch Corp., Milford, CT 06460,203-877-4577 ••••••.•.••.•.•.•.• 8'1732 

§t Electro-Mach Components, Inc., South EI Monte, CA 91733-3689, 818-442-7180 
.•.••••.•••••.••••.•..•.•.••••••••.•••.••.•.•...•.•••••••••••••.• 8'1729 

§ Electronic Components Groupe, Stein Industries, Inc., Minnaapolls, MN 55403, 
612-375-9639;800-826-8719 •..••••••••.•••••.•...•.••••••••••••••• 8'1734 

§t Electroswltch, Unit of Electro Switch Corp., Weymouth, MA 02168, 617-335-5200 
••.•.••••..••••••••••••••.•.•.•••••••••••••.•••..•••••••••••••••• 8'1736 

Electroswltch, Southern Diy., Electro Switch Corp., Raleigh, NC 27804, 
919-833-0707 •••••.••••.•••.•.•••••••••••.•..••.••••••••••••••••• 8'1737 

t EnTech Corporation, Simsbury, CT 06070,203-658-2740;203-651·9557 •• 8'1739 
§t Heinemann Electric Co., Lawrenceville, NJ 08648-0800, 609-882-4800 ••. 8'1371 

Hermetic Switch, Chickasha, OK 73018, 405-224-4046 •.•••••••••••.••. 8'1753 
Illinois Lock Co., The Eastern Co., Wheeling, IL 60090,312-537-1800 

••••••••••••.•.•.•••.•••••••••••...••..••••.•••••••..••••••• 8'1756-1757 
§t ITW Switches, illinois Tool Works, Chicago, IL 60634, 312-282-4040 •.••• 8'1762 

t Kilovac Corp., Sants 8arbara, CA 93140-4422, 805-684-4560 .••.•. 8'1552,1554 
§ Lamb Indua1rles, Inc., Portland, OR 97225, 503-297-8878 •.••••••. 8'1780-1781 

Manufacturers Components, Inc., Hialeah, FL 33016, 305-556-4481 ;800-367-0377 
•••••••••.••.•••••••••••••••••••••.•.•••••••••••••••.••••••.•••••.• 8'1788 

§ Marquardt Switches Inc., Cazenovia, NY 13035, 315-655-8050 ••.•• 8'1791,1797 
Marway Prods. Inc., Santa Ana, CA 92703, 714-973-1800 ••.•.•••••••••• 002214 

§ McGill Manutscturing Co., Inc., Valparaiso, IN 46383, 219-465-2200 
.••.•••••••••.•..•..•••.•.•.•.••.•••.••••.••..•.••••.•..•.•. 8'1798-1800 

§ Micro SWitch, A Honeywell Div., Freeport, IL 61032, 815-235-6600 .•.••• 8'1812 
§ NKK Switches of America, Inc., Scottsdale, AZ 85260, 602-991-0942 

••.•.••.•..••••••••••••••••. .•.••••••••••••••••.•••••••••••• 8'1820-1821 
§t Oak Switch Systems, Crystal Lake, IL 60014, 815-459-5000 •••••••••••• 8'1822 

§ Omron Electronics, Inc., Consumer & Commerical Div., Schaumburg, IL 60173, 
312-843-7900 •••••••••••••••••••••••••••••••••••••••.••.•••• 8'1824-1825 

Oslo Controls, Cheshlra, CT 06410-1511, 203-272-2794 ••••.•.•..•.•.•. 8'1827 
Otto Controls, Otto Engineering, Carpentersville, IL 60110,312-428-7171 

••.•••••••.•••••.•.••.•...•.••••••.•.••••.•••.•••••••••••••••• ; •• 8'1829 
§ Preh Electronic Indua1rlaa, Inc., Lake Zurich, IL 60047-2578, 312-438-4000 

.•••••••••••••••••.•••••••••••••.•.•.•••••••••••••.•.••.•.••••••• 8'1830 
t Ross Engineering Corp., Campbell, CA 95008,408-377-4621 •.•.••••••• 8'1615 
§Schurter, Inc., Petaluma, CA 94952, 707-778-6311 •••••.••..•.•••• C'1521-1522 

Shogyo International Corp., Grest Neck, NY 11021, 516-466-0911 .•••.•. 8'1841 
Stsndex Electronics, Stsndex International, CinCinnati, OH 45209, 513-871-3177 

•••••.•••••••••••••••••.•.•.•••••••••••••.••••••.••••••••••• 8'1844-1845 
§ Swltchcraft, Inc., A Raytheon Company, Chicago, IL 60630, 312-792-2700 

.•••••••••••••••••••••••••••••••..•••••.••••••••••.••••.•.•• 8 0 1848-1849 
Tech Laboratories Inc., Palisadaa Pk., NJ 07650, 201-944-2221 ••••••••• 8'1851 

§Aller>-Bradley Co., Industrial Control Div" Milwaukee, WI 53201 .......... 414-382-2000 
§ Alps Electric (USA), Inc" San Jose, CA 95134 ........ .. . . . . . . . . . . . . .. . .. 406-432-6000 
§American Switch Corp., Wakefield, MA 01880 .........................•. 617-246-1007 

Aroma! Corp" New Providence, NJ 07974 .........................•..•. 201-464-3550 
§ Augat Aicoswitch, Augat Inc" N. Andover, MA 01845 .................... 508-685-4371 
t Aydin Vector Div" Aydin Corp" Newtown, PA 1894(}0328 .... ,.......... 215-968-4271 

Burgess Switch Co" American Electronic Components, Elkhart, IN 46515 
....................................................................... 219-262-8608 

§Carlingswitch, Inc., Plainville, CT 06062-1156 ...................•....... 203-793-9281 
§C.P. Clare Corp, Chicago,lL 60645 ..................................... 312-262-7700 

Components Unlimited, Inc, Portland, OR 97223 ........................ 503-62(}3522 
§CTS Corporation, Elkhart, IN 46514 ..................................... 219-293-7511 

CTS Corp, Electromechanical Div" (Formerly Elkhart Div.), Elkhart, IN 46514 
.•..•.. . . . .•... .. . . . . . . .•. . .. . .. . .. . .. . . . . .. . . . . . . .. .. . . . . . . . . . . . .•.. .. 219-295-3575 

§ CTS Corporation, Switch Div" Paso Robles, Paso Robles, CA 93446 .... 805-238-0350 
Detta Products Corporation, Fremont, CA 94538 ........................ 415-770-0660 

t DoW-Key Microwave Corporation, Ventura, CA 93003 .................•. 805-650-0260 
§t Eaton Corp.!MSC Products, Costa Mesa, CA 92627 .................... 714-642-2427 
§t Eaton Corp.!Cutler-Hammer Prods, Aerospace & Commercial Controls Div., Milwaukee, 

WI53216 .................................•.......................... 414-449-7487 
§ Entech Systems, Inc., Simsbury, CT 06070 .... . . . . . . . . . . . . . . . . . . . . . . . . . . 203-651-9557 

Ferraz Corporation, Parsippany, NJ 07054 ............... 20t -428-8400;800-526-9067 
§Fumas EIec., Batavia, IL60510 .......•................................. 312-879-6000 
§ Grayhilllnc" La Granga, IL 60525 ....................................... 708-354-1040 
§ Gunther, W" GmbH, D 8500 Numberg 82, WEST GERMANY ......... (0)911/65521 or 

65520 
§ I1T Schadow, Eden Prairie, MN 55344 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 612-934-4400 
tJanco Corp., Burbank, CA 91504 ........................................ 816-846-1800 
§Landis & Gyr, Inc" Pleasantville, NY 10570 ............................. 914-747-3540 
t LSI Jennings, San Jose, CA 95122-2696 .. . .... .. . .. . . . . .. .. . . . . . . . . . ... 408-292-4025 

Lucas Ledex Inc., Vandalia, OH 45377-0427 ............................ 513-898-3621 
§t Machine Components Corp, Plainview, NY 11803 ........•............. 516-694-7222 

J. R Menlli Controls, Inc" Stamford, CT 06902 .•.........•.............. 203-359-2113 
§ MG Electronics, Hauppauge, NY 11788 ...............•........•........ 516-582-3400 

Noble U.s.A, Inc., Rolling Meadows, IL 60008 ........................... 312-364-6038 
§ Ohmite Manufacturing Co" Skokie,lL 60076 .......•........•.....•..... 312-675-2600 
§Omron Elctms., Inc, Control Camps. Div" Schaumburg, IL 60173 .....•.. 312-843-7900 
§ Payne Engineering, ScalI Oepo~ WV 25560............................. 304-757-7353 

Power Dynamics Inc., West Oranga, NJ 07052 .......•......•.....•..•.. 201-736-5722 

t Radio Switch Corp" Marlboro, NJ 07746 ...... :......................... 201-482-8100 
§ Relay SpeciaRies, Oakland, NJ 07436................................... 201-337-1000 
t RLC Electronics, Inc., Mt Kisco, NY t 0549 ..........•................... 914-241-1334 

Schaffner EMC, Inc., Instr. Div., Union, NJ 07083 ....•.... 201-851-0644;80Q-367-5566 
Shalleo, Inc" Smithfield, NC 27577 ...................................... 919-934-3135 

§Shokai Far East, Ltd, Hartsdale, NY 10530 ............................. 914-681-0700 
SMK Electronics Corporation, USA. Placentia, CA 92670 . . . . . . . . . . . . . .. 714-996-0960 

§ Spemco Switches, St Clair Shores, MI 48080 ........................... 800-482-2828 
t Square D Co" Palatine, IL 60067 ........................................ 312-397-2600 
§ Standard Grigsby, Inc., Flint Industries, Aurora, IL 60507 .. . . . . . . . . . . . . . .. 312-844-4300 
§Struthers-Dunn Military Relays, Sub. Of Nytronics, Inc" Pitman, NJ 0807t-0901 

.. . . . . . . . . . . . . . . .. . . . . .. . .. . . . . . . . . . . . .. . .. . . . . .. . . . . . . . . . . .. . . .. . . . . .. 609-589-7500 
§ Struthers-Dunn Industrial & Commerical Relays, Sub. of Nytronics, Inc., Darlington, SC 

29532 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .. 803-393-5421 
§t Syracuse Electronics, Pass & Seymour, Inc., Syracuse, NY 13221 •...... 315-468-6211 

Tansitor Electronics, Bennington, vr 05201 ..................•.•........ 802-442-5473 
Teledyne Kinetics, Div. of Teledyne, Inc" Solana Beach, CA 92075 ...... 6t9-755-1181 

§ USD Products, Cooper Industries, Chicago, IL 60656 .................... 312-887-4600 

Switches, Pressure-5100 
Omega Engineering, Stamford, CT 06907,800-826-6342 ••••••••••••••• 8'1823 

t Pres-Air-Trol Corp., Mamaroneck, NY 10543, 914-698-2026;800-431-2625 (outstde 
NY) ••••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••• 8'1831 

§ Automatic Switch Co" Florham Park NJ 07932 ....................... 1-201-966-2000 
§t Barksdale Controls Div" lme Delavallnc., Los Angeles, CA 90058 ..•.... 213-589-6181 

cambridge Aeroflo, Inc" Shirley, MA 01464 .............................. " 508-45-2346 
§Cole Hersee Co" Boston, MA 02127-2467 .............................. 617-268-2100 
§Crouzet Controls, Inc., Schaumburg, IL 60173-5419 ..................... 312-643-2200 
tEdcliff Div" Systron Donner, Monrovia, CA 91016 ..•.................•.. 818-358-4571 
t Electro National, Canton, MS 39046 .................................... 60t-859-55t 1 
t Gutton Industries, Inc" Servonic Div" Costa Mesa, CA 92627 ............• 714-642-2400; 

800-854-4066 
§ IC Sensors, Inc., Milpitas, CA 95035 . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . .. 408-432-1800 

Micro Pneumatic Logic, inc., Fort Lauderdale, FL 33309-1788 ........... 305-973-6166 
Micro SWitch, A Honeywell Div" Freeport, IL 61032 ...........•.......... 815-235-6600 

§ Norgren, Uttleton, CO 80120-1663 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 303-794-2611 
t Pressure Controls, Inc., Belleville, NJ 07109 ............................. 201-751-5002 
§ Reliance Electric Co" Marketing Info Center, Cleveland, OH 44199 ...... 800-245-4501 

Signal Systems Internationa~ Lavaleite, NJ 08735 ...................... 201-74 t -1120 
t Square 0 Co" Palatine, IL 60067 ........................................ 312-397-2600 
§Tapeswitch Corp. 01 Americs, Farmingdale, NY 11735 .................. 516-694-6312 
§ United Electric Controls, Watertown, MA 02172 ......................... 617-926-1000 

Switches, Program-5100 
American Control Technology, Inc., West Dundee, IL 60118,312-426-6780 

••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••.••• 8'1679 
§t American Research & Engineering, Elgin, IL 60123, 312-888-7245 ., • • • •• 8'1680 

Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 
312-360-3500 ••••••••••••••••••••••••.••••••••••••••••••••••••••• 8'1700 

Crosspoint, Div. of InfO-Lite, Fairview, NJ 07022, 201-941-4455 ••••••••• 8'1709 
§t Digitran Division, Xcel Corporation, Pasadena, CA 91107, 818-791-5600 •••••• 

8'1720 
§t EECO Incorporated, Sants Ana, CA 92702-0659,714-835-6000 ••••••••• 8'1726 
§ Interswitch, Wm. J. Purdy Co., 8urlingame, CA 94010,415-347-8217 •••• 8'1867 
§ IVO Industries, Inc., Eatontown, NJ 07724, 201-542-5151;800-932-0489 •• a'1775 
§ Jolo Indua1rles, Inc., Garden Grove, CA 92643, 714-554-6840 • • • • • • • . • .• C'1396 
t Lucas Ledex Inc., Vandalia, OH 45377-0427, 513-898-3621 •••••••.••••• 8'1667 

Oak Switch Systems, Crystal Lake, IL 60014, 815-459-5000 ••••••.••••• 8'1822 
§t Stsndard Grigaby, Inc., Flint Industriaa, Aurora, IL 60507, 312-844-4300 •••••• 

8'1842 
t Tech Laboratories Inc., Palisades Pk., NJ 07650, 201-944-2221 ••••••••• 8'1851 

Airflyte Elctrns. Co" Bayonne, NJ 07002 .. .. .. . . ... .. . .. .. . ... . . .. . . . .. .. 201-438-2230 
§Alps Electric (USA), Inc., San Jose, CA 95134 ..•...................•.... 408-432-6000 
§ Attech CorP., Somerville, NJ 08876 ......... ,........................... 201-359-4454 
§ Amerace Corporation, H!lI(kettstown, NJ 07840 ......................... 201-852-t 122 
§ American Control Products, Div. of Precision Timer Co" Inc" Westbrook, CT 06498 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203-399-6253 
§AMP, Harrisburg, PA 17105 ................. ......... ........ .•......... 717-564-0100 

Augat Inc., Attleboro, MA 02703 .......•.................................. 617-222-2202 
§Augat Alcoswilch, Augal Inc., N. Andover, MA 01845 .................... 508-685-4371 
§Automatic Timing & Controls Co, King of Prussia, PA 19406 ............. 215-337-5500; 

800-441-8245 
CDS - Colorado Data Sys., Englewood, CO 80110 ...... 303-762-1840;8OO-CDS-ATEI 

tCole Instrument Corp., Santa Ana, CA 92704 ............................ 714-556-3100 
Computron Display Systems, Xcel Corporation, Pasadena, CA 91107 ... 818-791-5600 

§Cramer Co., Old Saybrook, CT 06475 .........................•.......•. 800-247-6784 
§Crouzet Controls, Inc., Schaumburg, IL 60173-5419 ..............•...... 312-843-2200 

§tCTS Corporation, Elkhart, IN 46514 ..•.................................. 219-293-7511 
CTS Corp., Electromechanical Div" (Formerly Elkhart Div.J, Elkhart, IN 46514 

. . • . . . . . . . . . . . . . . . • . • . . . . . . . . . . . • . . . . . . . . . • . . • . . . . . . . . . . . . . . . • . . . . . . . .. 219-295-3575 
§ Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div" Milwaukee, 

WI 53216 ............................................................ 414-449-7487 
t Electrospace Systems, Inc" Richardson, TX 75083-1359 .•........ 214-47(}21 06/21 07 
§ Grasslin Controls Corp.:Grasslin Gmbh & Co., KG" Ramsey, NJ 07446 ................. . 

201-825-9696 
Grayhill Inc., La Grange, IL 60525 ..........•....•.•.•................... 708-354-1040 

§ Gunther, W" GmbH, D 8500 Numberg 82, WEST GERMANY ......... (0)9t 1 165521 or 
~ 65520 

Hewlett-Packard Co" Cupertino, CA 95014 ....... 0....................... 800-752-0900 
t Interiace Products Inc., Oceanside, CA 92056 ...............•...•...... 619-945-0230 

Inter-Market, Glenview, IL 60025 ........................................ 312-729-5330 
§ I1T Sealectro, Trumbull, CT 06611 ............................•......... 203-372-4118 

JAE Electronics Inc, Santa Ana, CA 92705-5504 .. . . . . . . . . . . . . . . . . . . . . . . 714-250-8770 
t Lorch Electronics:Div. 01 Vemitron Corp" Englewood, NJ 07631 ......... 201-569-8282 
§MEC AlS, Ballerup, DENMARK DK-27S0 .: .......................... 011-4542973366 

Micro Swtlch, A Honeywell Div" Freeport, IL 61032 ...................... 815-235-8800 

EEM 1989 §-Product sold through distributors t-Product meets MIL specs 



Switches, Program-5100 (Cont'd) 
§ NKK Switches of America, Inc.. Scottsdale, AZ 85260 .....••............ 602-991-0942 

Oleklron Corp., Signal Technology Corp., Webster, MA 01570 .•...•.•... 508-943-7440 
§ Power Oynamics Inc.. West Orange, NJ 07052 ..•.. . . . . . . . . . . . • . . .• . . . .. 201-736-5722 
t Precision Mechanisms, Westbury, NY 11590 . .. . . . . . . . . • . . . . . . . . . . • . . . .• 516-ED3-5955 
§ Relay Specialties, Oakland,NJ 07436................................... 201-337-1000 

Shallco, Inc.. Smithfield, NC 27577 ..•............•......•...... ,........ 919,934-3135 
§Siernens Components, Inc, Special Products Div,lselin, NJ 08830 ...... 201-321-3400 

SMK Electronics Corporation, U.s.A, Placentia, CA 92670 ....••...•..•.. 714-996-0960 
Standard Grigsby Inc.. W. Gunther GMBH, D 8500 Numberg 82, WEST GERMANY 

.......•.....•.••.........•..............•...................••..•....... 0911-65521 
Techniques, Inc.. Englewood, NJ 07631 ...•..•........... '" ............ 201-569,5900 

§ Tenor Company, New Berlin, WI 531:;1 •..•..•.•.•...•..•............... 414-782-3800 

Switche$, Proximity-5100 
§ aurgess Switch Co., American Electronic Components, Elkhart, IN 46515, 

219-262-8608 •••••••••••••••••••••••••••••••••••••••••••••••••••• a-1689_ 
Douglas Randall, Pawcatuck, CT06379, 203-599-2075 ••••••••••••••••• a-1465 

§ Durakool, Inc., American Electronic Components, Elkhart, IN 46514, 219-264-1116 
••••••••••••••••••••••••••••••••• '........................... Be1724-1725 

Hermetic Switch, Chickasha, OK 73018, 405-224-4046 ••••••••••••••••• a-1753 
§ Micro Switch, A Honeywell DIY., Fraeport, IL 61032, 815-235-6600 •• Be1804-1806 

§t Risk, George, Incls., Kimbell, NE 69145, 308-235-4645 •••••••••••••••.• a-1883 
Standex Electronics, Standex International, Cincinnati, OH 45209, 513-871-3777 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• Be1844-1845 
t Aeroflex Laboralories Inc.. ARX, Inc.. Plainview, NY 11803 .•............ 516-694-6700 
§ Allen-Bradley Co., Industrial Control Div, Milwaukee, WI 53201 .....•.... 414-382-2000 
§ Attech Corp., Somerville, NJ 08876 .•.........••..................•..•.. 201-359,4454 
§Augai AIcoswilch, Augat Inc.. N. Andover, MA 01845 .................... 508-685-4371 
§ C & K Components, Inc.. Newton, MA 0215&-1092 ...................... 617-964-6400 
§ C.P. Clare Corp, Chicago, Il 60645 ..................................... 312-262-7700 
t Computer Components, Inc.. Pelham, NY 10803 ........................ 914-736-1611 
§ Ealon Corp.lCutler-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 

WI 53216 ........•.......•............................•.............. 414-449,7487 
§ Elector, Inc.. Exton, PA 19341 •..........................• 215-524-2000;800-441-8248 
t Eldec Corporalion, Sensing Systems Div. Bothel~ WA 98041-3002 •.... 206-487-4000 
§ EIecIron1aIic Controls Corp., Hollman Estates, Il 60195-2010 ........... 312-882-5757 
t Electro Nalionai Canton, MS 39046 ....•...•....•................•..... 601-859,5511 

Fifth Dimension, Inc.. Trenton, NJ 08638 ................................ 609,393-6350 
FSIIFork Standards, Inc., lombard,ll 60148 • .. .. .. . .. .. • 312-231-3511 ;312-932-9380 

§Furnas Elec, Batavia,ll60510 ......................................... 312-879,6000 
t GlannlnllnstiMe, Indio, CA 92201 ...................................... 619,347-2633 
§Gordon Products, Brooklield, CT 06804 ................................. 203-775-4501 
§ Gunther, W, GmbH, 0 8500 Numberg 82, WEST GERMANY ..•...... (0)911/65521 or 

65520 
§ Hamlin, lake Mills, WI 53551 ........................................... 414-64&-2361 

INRESCQ, Inc.. pt Pleasant, NJ 08742 ................•..•..•..•..•....• 201-892-5881 
§ IVO Industries, Inc.. Eatontown, NJ 07724 •. . . . . . • . •• . •• . . 201-542-5151 ;800-932-0489 

KAYCEE INDUSTRIES lTD, Bombay-38, INDIA ...... ; ................. 263521/22/23 
Kessler-Ellis Prods., Atlantic Highlands, NJ 07716 .•.....• 201-291-D500;800-631-2165 

§ Namco Controls, An Acme-Cleveland Co, Mentor, OH 44060 ........... 216-946-9900 
§ Norgren, li11Ie1on, CO 80120-1663 . . .. .. .. . .. .. . .. .. .. .. . .. . .. . .. . ... ... 303-794-2611 
§ Omron EIc1ms., Inc.. Control Comps. Div, Schaumburg, IL 60173 ........ 312-843-7900 

Philips EIecIronics lid, Philips Comps., Scarborough, ONTARIO, CAN. MIB lM8 
....................................................................... 416-292-5161 

§PhotoswHch Div, Allen Bradley Co, WaI1ham, MA 02154................ 617-466-8000 
§ Redington Coun1ers, Windsor, CT 06095 .. .. . .. .. . .. . .. .. . . . . .. .. . .. . .. . 203-688-6205 

Rehlander Assocs, Beverly, MA 01915 ................................. 617-922-5961 
§Scientilic Technologies, Optical Sensor Div.lnc.. Hayward, CA 94544 ... 415-471-9717 

Sensor Corp, Scottdale, PA 15663 ...................................... 412-887-4080 
Signal Systems Internalion~ Lavalette, NJ 08735 ...................... 201-741-1120 

§ Skan-A-Metic, Bec1ro Corporalion, Sarasota, Fl 34230-3049 ........... 813-355-8411 
§ SpecIron Glass & Electronics, Inc.. Hauppauge, NY 11788 .•............ 516-582-5600 
§ Spemco Switches, St Clair Shores, MI 48060 ........................... 800-482-2828 
tSquare 0 Co., Palaline, Il80067 ........................................ 312-397-2600 

SWi1ches Unlimited, Inc.. Woodside, NY 11377 .••.••..•.. 715-478-5000;800-221-0487 
Tane Alann Products, Floral Park, NY 11001 ............................ 516-32&-3351 
Transducers & Systems, A Prime Technology Company, N. Branford, CT 06471 

............ :.......................................................... 203-481-5721 
Transducer Systems, Inc, Kulpsville, PA 19443 ......................... 215-256-4611 

§ Veeder-Roo~ Hartford, CT 06102 ....................................... 203-527-7201 

Switches, Pushbutton, lIIuminated-5100 
Amertcan Control Technology, Inc., west Dundee, IL 60118, 312-426-6780 

•••••••••••••••••••••••••••••••••••••••••••••••• , •••••••••••••••• B-1679 
§ Amertcan Switch Corp., Wakefield, MA 01880, 617-246-1007 ,.......... a-1681 
§ ArcoIecIric Corp., canoga Park, CA 91304, 818-700-1933 •••••••••••••• a-1682 
§ Arrow Hert Components, Cooper Indulllries, Charlottesville, VA 22906-9050, 

804-874,5100 •••••••••••••••••••••••••••••••••••••••••••••••••••• a-1684 
§ Augat Alcoswitch, Augat Inc., N. Andover, MA 01845, 508-885-4371 

............................................................ a-1686-1687 
§ C & K Components, Inc., Newton, MA 02158-1082, 617-964-6400 ••••••• a-1693 

§t C & K/Unlmax, Inc., C & K Components, Inc., Walnngford, cr 06492, 
203-269-8701 •••••••••••••••••••••••••••••••••••••••••••••••••••• a-1684 

carlingswitch, Inc., Plainville, CT 06082-1158, 203~793-9281 •••••••••••• a-1696 
§ Cherry Eleclrlcal Products, Cherry Corporation, Waukegan, IL 60087, 

312-360-3500 ............................................... a-1701,1859 
§ CAl Compa., Inc., A cambridge EIctm. Ind& Co., Fort Dodge, IA 50501, 

515-573-1300 .................................................... a.1704 
CW Indulllries, Soulhhampton, PA 18966, 215-355-7080 ••••••••••••••• a.1719 

§t Dlgitran Dlvlalon, Xcel Corporation, Pasadena, CA 91107, 818-791.-5600 •••••• 
Be1720 

§ Drae18 Switch, Inc., Waukegan, IL 60087, 312-682-7667;800-323-9605 •••. a-1722 
§ DSA, 1nc.(Dai-lchi Shoji of America), Dlv. of Leader Instruments, New York, NY 

10011,212-691-9050 ............................................. Be1723 
§ EAO SWitch Corp., Milford, CT 06460, 203-877-4577 ••••••••••••••••••• a-1732 

§t Electro-Mach Components, Inc., South EI Monte, CA 91733-3689, 818-442-7160 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••. a-1728-1729 

t EnTech Corporation, Simsbury, CT 06070,203-658-2740;203-651-9557.. a-1739 
§ IDEC Corporation, Sunnyvale, CA 94089-2211, 408-747-D550........... Be1754 
§ m Schedow, Eden Prairie, MN 55344; 612-934-4400 •••••••••••••••••• a.1760 

§t ITW Switches, Illinois Tool Works, Chicago, IL 60634, 312-282-4040 • • • •• Be1762 
IVO Industries, Inc., Eatontown, NJ 07724, 201-542-5151 ;800-932-0489 •• a-1775 

§ Lamb Industrles,lnc., Portland, OR 97225,503-297-8878 •• (. a-1164,1780-1781 
t Lucas Leclex Inc., Vandalia, OH 45377-(1427, 513-898-3621 ••••••••••••• Be1784 

Manufacturera Components, Inc., Hialeah, FL 33016,305,556-4481;800-367-0377 
................................................................. a-1788 

§ McGill Manufacturing Co., Inc., Valparaiso, IN 46383, 219-465-2200 ••••• a01798 
§ Mechanical Enterprlll9S, Herndon, VA 22070,703-435-9496 •••••••••••• a-1801 

§t Micro Switch, A Honeywell DIY., Freeport, IL 61032, 815-235-6600 •••••• Be1812 
§ MOLEX, Inc., Usle, IL 60532,312-969.-4550 ••.•••••• Be1815, Ce1450-1451,1881 
§ NKK Switches of America, Inc., Scottsdale, AZ 85260, 602-891-0942 

••••••••••••••••••••••••••••••••••••••••.••••• _ •••••••••••• , a01816-1821 
§t Oak Switch Systems, Crystal Lake, IL 60014, 815-459-5000 •••••••••••• a01822 

§ Omron Electronics, Inc., Consumer & Commerlcal Div., Schaumburg, IL 60173, 
312-843-7900 •••••••••••••••••••••••••••••••••••••••••••••••••••• a'1825 

Oslo Controls, Cheshire, CT 06410:1511, 203-272-2794 •••••••••••••••• a-1827 
§ Preh Electronic Industrlea, Inc., Lake Zurich, IL 60047-2578, 312-438-4000 

• ••••••••••••••.••••••••••••••••••••••••••• , ••••••••••••••••••••• a-183O 
§t RIsk, George, Ind&, Kimball, NE 69145, 308-235-4645 ••••••••••••••••• a-1883 

Rundel Prods., Allied Control, Plantsville, CT 06479,203-621-6771 •• a 0 1832-1833 
§ Schulter, Inc., Pataluma, CA 94952, 707-778-6311 •••••••• a-1835, C01521-1522 
§ Shelly Assoclatea, Inc., Tuatin, CA 92680, 714-669-8650 ••••••••••••••• a-1122 
t Shogyo Interne1ional Corp., Graat Neck, NY 11021, 516-466-0911 ••••••• a-1841 
§ Soranson Ughted Controls, Hartford, CT 06114,203-5270 3092;1-800-243-0240 

• •••••.•••••••••••••••.•••••••••••••••••..•••••••••••••••••••••••• Be1198 
§ Swltchcraft, Inc., A Raytheon Company, Chicago, IL 60630, 312-792-2700 

• , • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • •• a-1847-1649 
Veetronix, Inc., Lexington, NE 68850, 308-324-4800 •••••••••••••• a-1852-1853 

§Adale1-PlM Div, Div. Scott & Fe1zer Co, Cleveland, OH 44135 .......... 216-267-9000 
Advanced Input Devices, Coeur d'Alene, ID 83814 ...•.........•.....• :. 208-765-8000 

t Aerospace Op1ics, Inc., Fort Worth, TX 76112 .... , ...................... 817-451-1141 
§ Allen-Bradley Co., Industrial Control Div, Milwaukee, WI 53201 .......... 414-382-2000 

Allied Control, Planlsville, CT 06479 .................................... 203-621-6771 
§ Alpha Products, Inc, Westlake Village. CA 91362 .......•...•........... 81 &-989,9304 
§AIps Electric (USA), Inc, San Jase, CA 95134 ........................... 408-432-6000 
§Mech Corp.. Somerville, NJ 08876 ..................................... 201-359,4454 
§Ash-Lan Comps., Ash-Lan, Inc.. Dallas, TX 75244 ....................... 214-851-4005 
§ Bowmar Instrument Corp.. Data En\l'y Division, Clearwater, FL 34622-4796 

....•.. .. . .. . .•. ... . .. . .. . . .. . . . . . ..•. ... .. .. .. . . . .... . . . .•. ..•... ..•.. 813-573-2525 
t C&pItol Switch Inc.. Danbury, CT 06810 ................................. 203-744-3300 

Componenls UnlimHed, Inc., Portland, OR 97223 ........••..•..•........ 503-620-3522 
Computron Display Systems, Xcsi Corporalion, Pasadena, CA 91107 ... 81 &-791-5600 

§ CTS Corporalion, Sw~ch Div, Paso Robles, Paso Robles, CA 93446 .... 805-236-0350 
§t Eaton Corp./MSC Products, Costa Mesa, CA 92627 ....•....... ,....... 714-642-2427 
§t Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 

WI 53216 ............................................................ 414-449,7487 
§ Electric Switches, Inc.. Los Angeles, CA 90039 .......................... 213-660-1310 
§ EIec1ronic Componen1s Groupe, Stein Industries, Inc, Minneapolis, MN 55403 

· . . . .. • .. . . . . . .. . .. . .. . .. .. .. . . .. • .. .. . .. .. .. . .. . . .. .. .• 612-375-9639;800-826-8719 
t Entech Systems, Inc.. Simsbury, CT 06070 ..•.........................•. 203-651-9557 
§ Entrelec, Alsthom Internalional, Spring Valley, NY 10977 ..............•. 914-425-7460 
§ Furnas Elec, Batavia,ll60510 ................................... ;..... 312-879,6000 
§ GO-Thorsen, Rockford, IL 61105-1209 .................................. 815-96&-9661 

Ghielmet1\ Inc., los Angeles, CA 90028-8770 ........................... 213-483-5111 
GM Nameplate, Inc, Seattle, WA 98119 ..................... ,........... 206-284-22Dq 

§ Grayhill Inc.. La Grange, Il 60525 ....................................... 70&-354-1040 
Hasco Components, Inc., Bellrose Village. NY 11001 ....••..•..•........ 516-32&-9292 
ICO-RAlL Y Corporation, Palo Alto, CA 94303 ...•.•. . . . . . . . . . . . . . . . . . . .. 415-856-9900 

§ lEE (Industrial EIec1ronic Engineers), Van Nuys, CA 91405 .............. 81&-787-D311 
tlnterface Producls, Inc., Oceanside, CA 920.56 .......................... 619,945-0230 

International Mircoelec1ronics, Arlington, TX 78003 .•.•.........•......•. 817-561-2244 
ISL Products Int'I,l1d., Syosset, NY 11791-6093 ........................ 516-937-3475 
JAE Electronics Inc., Santa Ana, CA 92705-5504 . . . . . • . . • . . . • . . • . . • . . . • . 714-250-8770 

§tJanco Corp.. Burbank, CA 91504 ........................................ 81&-846-1800 
§ J-B-T Switches, Cutler-Hammer Prods., EaIon Corp.. New Haven, CT 06509 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . • . 203-772-2220 
Kaut & Bux Manufacturing Co., Mundelein, Il60060 ....•.......•....... 312-949,8505 

t Korry EIec1ronics Co, Cri1an Technologies, seattle, WA 98109 ..•..•.... 206-281-1300 
Leecraft Mfg., long Island City, NY 11101 ............ ,.................. 71 &-392-8800 

§ litteHuse, Inc., Sub. of Tracor, Inc., Des Plaines, Il60016 .. '.............. 312-824-1188 
§ Marquardt SwHches Inc., Cazenovia, NY 13035 ....................•.... 315-655-8050 
§ Maxi-SwHch Co., Sub. of EECO, Minneapolis, MN 55433 ....•........... 612-755-7660 
§ MEC AlS, Bellerup, DENMARK DK-275O ................... :........ 011-4542973366 

Me1hode Electronics, Inc., Chicago, It. 60656 ...•..••.•.................. 312-667-9600 
§ MG EIec1ronics, Hauppauge, NY 11788 .................... .. .. . .. . .. ... 516-582-3400 
t Microavionics Corp.,Costa Mesa, CA 92626 .•.•..••.•.............•..•. 714-957-6904 

Mouser Electronics, Mansfield, TX 76063 ............................... 800-34&-6873 
§Omron Elctrns., Inc., Control Comps. Div, Schaumburg, Il60173 ........ 312-843-7900 
§ Pres-Air-Trol Corp., Mamaroneck, NY 10543 ..•.. 914-69&-2026;800-431-2625 (outside 

NY) 
§ Qualtek EIec1ronics Corp.. Mentor, OH 44060 ........................... 21 &-951-3300 
§RelaySpeciaities, Oakland, NJ 07436 ................................... 201-337-1000 

Saint SwHch, Inc.. St Charles, Il60174 ................................. 312-377-3779 
§ Seacor, Inc.. Westwood, NJ 07675 ...................................... 201-666-5600 

Shin-E1su Polymer America, Inc., Union City, CA 94587 ................. 415-475-9000 
§Shokei Far ~ ltd., Hartsdale, NY 10530 ............................. 914-681-0700 

SMK Electronics Corporalion, U.sA, Placentia, CA 92670 ..•....•.•..... 714-996-0960 
§ Spernco Switches, St Clair Shores, MI 48080 ....................... ;... 800-482-2928 
tSquare 0 Co, Palaline, Il60067 ............ ;........................... 312-397-2600 
t Stacoswilch, Costa Mesa, CA 92626 . .•.••. .. ... ..•. .. .. ..•..•..•..•.... 714-549,3041 
§ Standard Grigsby, Inc, Flint Industries, Aurora, Il 60507 . . . . . . . . . • . . • . . .. 312-844-4300 

§-Product sold through distributors t-Product meets MIL specs EEM 1989 



Switches Unlim~ed, Inc, Woodside, NY 11377 ........... 718-478-5000;800-221-0487 
Texas Instruments, Connector System, Attleboro, MA 02703 ............. 508-699-5269; 

Texas Instrs., Malls. & Controls Grp, Attleboro, MA 02703 .. ' ..... . 
§ T ako America, Inc, Mt Prospect" IL 60056 ......... . 
tTransicoil, Inc., Worcester, PA 1949(}-9990 ...................... . 

§tVicon Industries, Inc, Melville, NY 11747 ............ , ................ .. 

Switches, Pushbutton, Nonilluminated-5100 

508-699-3450 
617-699-3800 
312-297-0070 
215-277-1300 
516-293-2200 

§ American Switch Corp" Wakefield, MA 01880, 617-246-1007 .,......... e-1681 
§ Arcolectric Corp., Canoga Park, CA 91304, 818-700-1933 ••.• ,.... e-1682-1683 
§ Arrow Hart Componants, Cooper Industries, Charlottesville, VA 22906-9050, 

804-974-5100 ............................. , .. ,................... 801684 
§ Augat Alc08Witch, Augetlnc., N. Andover, MA 01845,508-685-4371 

...................................... ,..................... e-1686-1687 
§ eurgess Switch Co., American Electronic Componanle, Elkhart, IN 46515, 

219-262-8608 .................................................... e-1689 
§ C & K Componanle, Inc., Newton, MA 02158-1082,617-964-6400 ••• e-1692-1693 
§ ChelT)' Electrical Products, ChelT)' Corporation, Waukegan, IL 60087, 

312-360-3500 .......................................... e-17oo-1701,1859 
t Cole Inatrument Corp., Santa Ana, CA 92704,714-556-3100 ••••••••.••• e-1702 
§CRL Comps., Inc., A Cambridge Elctrn. Inds. Co., Fort Dodge, IA 50501, 

515-573-1300 ............................... ,.................... e-1704 
§t Digitran Division, Xcel Corporation, Pasadena, CA 91107, 818-791-5600 •••••. 

e-172O 
§ Dreefs Switch, Inc., Waukegan, IL 60087, 312-662-7667;800-323-9605 .•• e-1722 
§ DSA, Inc.(Dai-lchi Shoji 01 America), Div. 01 Leader Instruments, New York, NY 

10011,212-691-9050 ............................................. e-1723 
§ EAO Switch Corp., Milford, CT 06460, 203-877-4577 ••••••••••••••••••• e-1732 

§t Electro-Mech Componants, Inc., South EI Monle, CA 91733-3689, 818-442-7180 
............................................................. : ... e-1729 

§ Electronic Componants Groupe, Stein Industries, Inc., Minneapolis, MN 55403, 
612-375-9639;800-826-8719 ..•.•.••••••.•.•.•..•••••••••••••• e 0 1733-1735 

t EnTech Corporation, Simsbury, CT 06070, 203-658-2740;203-651-9557 •• e-1739 
§Grayhillinc., La Grange, IL 60525,108-354-1040 •••.••.•••.•• ,........ e-1745 

Grirnas Company, erea, CA 92621, 714-671-3931...................... e-175O 
§IDEC Corporation, Sunnyvale, CA 94089-2211, 408-747-0550 ••••••••••• e-1754 
§ Inter-Markel, Glenview, IL 60025,312-729-5330 •••••••••.•••••••••••.• e-1178 
§ m Schadow, Eden Prairie, MN 55344, 612-934-4400 ••.••••.••••• e-1760-1761 

§t ITW Switches, Illinois Tool Works, Chicago, IL 60634, 312-282-4040 ••••• e-1762 
IVO Induatries, Inc., Eatontown, NJ 07724, 201-542-5151;800-932-0489 •• e-1775 
JAE Electronics Inc., Santa Ana, CA 92105·5504, 714·250-8770 • • • . • • • • • e-1777 

§t Janco Corp., eurbank, CA 91504, 818-846·1800 ....................... e-1779 
§ Lamb Industries, Inc., Portland, OR 97225, 503·297-8878 •••• e'1164,178O·1781 
tLucas Ledex Inc., Vandalia, OH 45377-0427, 513-898·3621 •••••••• e 0 1667,1784 

Manufacturers Components, Inc., Hialeah, FL 33016, 305-556-4481 ;800·367-0377 
................................................................. e-1788 

§ Mechanical ,Enterprises, Herndon, VA 22010, 703-435·9496 •••••••••••. 801801 
§t Micro SWitch, A Honaywell Div., Freeport, IL 61032,815-235-6600 •••••• e-1812 

§ NKK Switches 01 America, Inc., Scottsdale, AZ 85260, 602·991-0942 
.......................................................... " e'1816-1821 

§ Oak Switch Systems, Cryatal Lake, IL 60014, 815-459·5000 •••••••••••• e-1822 
§ Omron Electronics, Inc., Consumer & Commerical Div., Schaumburg, IL 60173, 

312-843·7900 .................................................... B'1825 
§ Oslo Controls, Cheshire, CT 06410·1511,203-272'2794 .••••••••••••••• e 0 1827 

§t Otto Controls, Otto Engineering, CarpentersVille, IL 60110,312-428·7171 
............. ............................................... e-1828·1829 

§ Preh Electronic Induatries, Inc., Lake Zurich, IL 60047·2578, 312-438-4000 
••••.•••..•••••••••••••.••••••••••••••••••••••••••••••••••••••••• e-183O 

§ Pres· Air· Trol Corp., Mamaroneck, NY 10543, 914·698·2026;800-431·2625 (outside 
NY) ............................................................. e-1831 

§t Risk, George, Inds., Kimball, NE 69145, 308·235-4645 •••••••••••••••.• e-1883 
Rundel Prods., Allied Control, Planleville, CT 06479,203·621·6771 •• e-1832·1833 

§ Schurter, Inc., Petaluma, CA 94952, 107-178-6311 •...•... e-1835, C-1521·1522 
§ Shelly ASSOCiates, Inc., Tustin, CA 92680,714·669·9850 ••••••••••••••• e-1122 

Shogyo International Corp., Great Neck, NY 11021, 516-466-0911 ••••••• e-1841 
§ Switchcralt, Inc., A Raytheon Company, Chicago, IL 60630,312·792·2700 

....................... ..................................... e'1847,1849 
§ T·Bar Incorporated, a Data Switch Co., Shelton, CT 06484,203-926-1801 

.••••••.•••••••••••••••••••••••••••••••••.••••••••••••••••••••••• e-185O 
Veetronlx, Inc., Lexington, NE 68850, 308·324-4600 •••••••••••••• e-1852·1853 
Advanced Input Devices, Coeur d'Alene, /0 83814 ...................... 208-765-8000 

§Allen-Bradley Co, Industrial Control Div, Milwaukee. WI 53201 .......... 414-382-2000 
Allied Contro~ Plantsville, CT 06479 .......... "........................ 203-621-6771 

§Alpha Products, Inc, Westlake Village, CA 91362 ....................... 818-889-9304 
§ Alps Electric (USA), Inc., San Jose, CA 95134 ....... ,................... 408-432-6000 
§ Attech Corp, Somerville, NJ 08876 ..................................... 201-359-4454 
§ Amptronix, Inc, Rowland Heights, CA 91748 ............................ 213-666-1564 

Ar1<-Les, Watertown, MA 02172 ......................................... 617-924-2330 
§ Ash-Lan Comps., Ash-Lan, Inc., Dallas, TX 75244 ....................... 214-851-4005 

Augat Inc, Attleboro, MA 02703 .. . .. .. .. .......... .. ... .. .. ... .... .. .... 617-222-2202 
§ Bowmar Instrument Corp, Data Entry Division, Clearwater, FL 34622-4796 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . • . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • .. 813-573-2525 
C & K/Unimax, Inc, C & K Components, Inc, Wallingford, CT 06492 .•.. 203-269-8701 

tCap~ol Sw~ch Inc, Danbury, CT 06810 ................................. 203-744-3300 
§ Carlingsw~ch. Inc., Plainville, CT 06062-1156 """""""""'"'''''' 203-793-9281 
§Cole Hersee Co, Boston) MA 02127-2467 .............................. 617·268-2100 

Components Unlimited, Inc., Portland, OR 97223 ........................ 503-62(}-3522 
Computron Display Systems, Xcel Corporation. Pasadena, CA 91107 ... 818-791-5600 

t Control Products, Inc, E. Hanover, NJ 07936 .....•...................... 201-887-9400 
§ Crouzet Controls, Inc, Schaumburg, IL 60173-5419. .. .. .. . . . . . . . .. . . . . .. 312-843-2200 
§ CTS Corporation, Sw~ch Div, Paso Robles, Paso Robles, CA 93446 .... 805-238-0350 

§t Eaton Corp.lMSC Products, Costa Mesa, CA 92627 ..........•......... 714-642-2427 
§tEaton Corp./Cutler-Hammer Prods, Aerospace &,Commercial Controls Div, Milwaukee, 

WI 53216 ...........•.....•...............•..•.......... , .•.......... 414-449-7487 
§ Electric Sw~ches, Inc, Los Angeles, CA 90039 .......................... 213-66(}-1310 

§ Electronics Research Associates Inc., Winsted, CT 06098 .... . .. ... . . ..•. 203-379-2731 
t Entech Systems, Inc., Simsbury, CT 06070 ..........•.......... '" . . . ... 203-651-9557 
§ Entrelec, Aisthom International, Spring Valley, NY 10977 ............•... 914-425-7480 
§ FEME Electronics, Inc., Plymouth Meeting, PA 19482 . . . • . . . . . . . . . . . . . . . . 215-941-0366 
§Gaynor Electric Co, Thomaston, CT 06787-0316 ....................... 203-283-4388 
§ GG-Thorsen, Rockford, IL 61105-1209 ... .. .. .. .. .. .. .. .. .. .. . .. • .. .. • .. 815-968-9661 

Ghielmetti, Inc., Los Angeles, CA 90028-8770 .••............ ~ . . . . . . . . . .. 213-463-5111 
t Giannini Institute, Indio, CA 92201 ...................................... 619-347-2833 

GM Nameplate, Inc, Seattle, WA 98119 .. ......... .. ...... ........ ...... 206-284-2200 
§t Guardian Elec. MIg. Co., Chicago, IL 60607 ..••....•.•.•...•....•....... 815-337-0050 

§ Gunther, W, GmbH, 0 8500 Numberg 82, WEST GERMANY .... ,.... (0)911/65521 or 
65520 

t Haydon Switch & Instrument Waterbury, CT 06705 ..•..•......•......•. 203-756-7441 
ICO-RALL Y Corporation, Palo AnD, CA 94303 . • . . . . . . . . • . . . . . . . . . • . . . . . . 415-856-9900 

t Imtronics Industries, Sl Petersburg, FL 33716........................... 813-572-9010 
International Mircoelectronics, Arnngton, TX 76003...................... 817·561-2244 
International Resource Svcs., Miami, FL 33166 .. . . . . .. . .. . .. .•... . . ... .. 305-884-2924 
m Componenls, ITT Corporation, Irvine, CA 92718 ..................... 714-727·3001 
Jaico Products, Jaidinger MIg. Co, Inc, Chicago, IL 60622 .............. 312-421-1090 

§ J-B-T Switches, Cutler-Hammer Prods., Eaton Corp, New Haven, CT 06509 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 203-772·2220 

Judco MIg. Inc, Harbor City, CA 90710 ................................. 213-534-0959 
Kaut & Bux Manufscturing ('.0, Mundelein, IL 60060 .................... 312-949-8505 

t Korry Electronics Co, Criton Technologies, Seattle, WA 98109 .......... 206-281-1300 
Line Electric Products, Hartford, CT 06141 ............. 203-659-3573;1-80(}-331-1137 

§ Litlelfuse, Inc, Sub. of Tracor, Inc., Des Plaines, IL 60016 ................ 312·824-1188 
§tMachine Components Corp., Plainview, NY 11803 ...................... 516-894-7222 

§ Marquardt Sw~ches Inc., Cazenovia, NY 13035 ......................... 315-655-8050 
Maxi-Sw~h Co., Sub. of EECO, Minneapolis, MN 55433 ................ 612-755-7660 

§ McGill Manufacturing Co., Inc, Valparaiso, IN 48383 .................... 219-465-2200 
§ MEC AIS, Bal/erup, DENMARK DK·2750 ............................ 011-4542973366 
§ MG Electronics, Hauppauge, NY 11788 ................................. 516-582-3400 
t Mi/ross Controls, Inc., Southampton, PA 18966 . . .. .. . .. . .. . .. . .. .. . .. ... 215-355-0200 

Mouser Electronics, Mansfield, TX 76063 ............................... 80(}-346-6873 
Noble U.S.A., Inc., Rolling Meadows, IL 60008 ........................... 312-364-6038 

§Omron Elctrns., Inc., Control Comps. Div, Schaumburg, IL 60173 ........ 312-843-7900 
Phi/more Manufacturing, Rockford, IL 61125-1386 ...................... 815-229-7773 

§QuaRek Electronics Corp., Mentor, OH 44060 .. , ........................ 216-951-3300 
RDI Elctms., Inc., New Rochelle, NY 10801 ............................. 914-632-2828 
Saint Sw~ch, Inc, Sl Charles, IL 60174 ................................. 312-377-3779 

§ Seacor, Inc., Westwood, NJ 07675 ...................................... 201-666-5800 
Senior IndB., Inc., Wood Dale, IL 60191 .................................. 312-35(}-16oo 
Shin-Etsu Polymer America, Inc., Union City, CA 94587 ..........•....•. 415-475-9000 

§ Shokai Far East, Ud., Hartsdale, NY 10530 ............................. 914-681-0700 
§ SMK Electronics Corporation, U.S.A., Placentia, CA 92670 .. . . . . . . . . . . . . . 714-996-0960 

Spectrol Electronics, City of Industry, CA 91745 ......................... 818-964-6565 
tSquare 0 Co, Palatina, IL 60067 ........................................ 312-397-2600 
§ Standard Grigsby, Inc, Flint Industries, Aurora, IL 60507 ................. 312-844-4300 

Standard Grigsby Inc, W. Gunther GMBH, 0 8500 Numberg 82, WEST GERMANY 
......................................................................... 0911-65521 

Switches Unlimited, Inc., Woodside, NY 11377 ........... 718-478-5000;800-221-0487 
Tapesw~ch Corp. of America, Farmingdale, NY 11735 ............•..... 516-694-6312 

§ Tektone Sound & Signa~ Lake Park, FL 33403 .. "...................... 407-844-2383 
t Thermo Electric, Saddle Brook, NJ 07662 .. .. .. .. . .. .. .. .. .. .. . .. .. .. ... 201-843-5800 
§ Tocos America, Inc., Tokyo Cosmos Electric Co, Ud., Arlington Heights, IL 60005-3904 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312-384-7277 
§ Toko America, Inc., Mt Prospect" IL 60056 .............................. 312-297-0070 
tTransicoi/, Inc., Worcester, PA 1949(}-9990 ................. ,............ 215-277·1300 

Tricon Industries, Inc., Electromechanical Division, Downers Grove, Il60515-4076 
.......................•..•............•............................... 312-964-2330 

§tVicon Industries, Inc, Melville, NY 11747 ................................ 516-293-2200 
Wi/brecht Electronics, Sl Pau~ MN 55107 ........•.....•..•............. 612·222-2791 

Switches, Reed-5100 
Coto Corporation, Providence, RI 02907, 401-943·2686 •••••••••••••••• e-1451 
Douglas Randall, PawcatUCk, CT 06379, 203-599·2075 ••••••••••••••••• e-1465 

§t Hamlin, Leke Mills, WI 53551, 414·848-2361...................... e-1751,1957 
Hasco Componants, Inc., Ballrose Village, NY 11001, 516-328-9292 ••••• e-1752 
Hennelic Switch, Chickasha, OK 73018, 405-224-4048 ••••••••••••••••• e-1753 
MarLee Switch Co., Upland, CA 91788, 714-982-8988 •••••••••••••••••• B,'789 
Midwest Componants, Inc., Muskegon, MI 49443, 616-777·2602 ••••••• " B-1910 
Oak Switch Systems, Crystal Leke, IL 60014, 815-459·5000 ..•••••••••• 8'1822 

§t Risk, George, Inds., Kimball, NE 69145, 308·235-4645 ••••••••••••••••• e-1883 
Stendex Electronics, Stendex International, CinCinnati, OH 45209, 513-671-3777 

............................................... A-1298, e0 1629,11144-1845 
Veetronlx, Inc., Lexington, NE 68850, 308·324-4600 ••••••••••••• ,..... e.1852 
AD. Data, Inc.:Photographic Sciences COrP.(PSC), Webster, NY 14580 .. 716-265-1600 

§ Augat Alcoswitch, Augat Inc., N. Andover, MA 01845 ........•........••. 508-685-4371 
§C & K Components, Inc., Newton, MA 02158-1082 ...................... 617-964-6400 
tCapitol Switch Inc., Danbury, CT 06810 ................................. 203-744-3300 
§ C.P. Clare Corp, Chicago, IL 60645 .....• ,.............................. 312·262-7700 
§ Eaton Corp.lCutier-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 

WI53216 ......................•........••...•.....•.•..••.....•..... 414-449-7487 
Electric Device, Canfield, OH 44406 .................................... 216-533-1111 

t Electro Nationa~ Canton, MS 39046 •.•.•..........•.............•...... 601-859-5511 
Fifth Dimension, Inc., Trenton, NJ 06638 ",,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 809-393-8350 
GTE SUPPLY, GTE Communications Systems, Sail Lake City, UT 84116 

............... , ............................ " .............. " ......... 800-433-4837 
GTE S~ching & Telephone Products, Northlake, IL 60164 ......•.•...• 312-681·7100 

§ Gunther, W., GmbH, 0 8500 Numberg 82, WEST GERMANY ....•.•.. (0)911/65521 or 
65520 

INRESCO, Inc., PI Pleasant NJ 06742 ........ \ .. .. .. .. .. .. .. .. .. .. .. .. . 201-892·5881 
Inlernational Mircoelectronics, Ariington, TX 76003 ...................... 817·561-2244 

§ Marquardt Switches Inc., Cazenovia, NY 13035 .............•......•.... 315-655-8050 
§Max~Switch Co., Sub. of EECO, Minneapolis, MN 55433 ..... " ......... 612-755-7660 

Mouser Electronics, Mansfield, TX 76063 •..•.....•..................•.. 800-346-6873 

EEM 1989 §-Product sold through distributors t-Product meets MIL specs 



§ Norgren, Uttletoo. CO 80120-1663 .....•.......•..•.•.....•.•.....•..... 303-794-2611 
§Shokai Far East, Lid., Hartsdale, NY 10530 ...... "..................... 914-681-0700 

Signal Systems Intemational. Lavalette, NJ 08735 ...................... 201-741-1120 
SMK Electronics Corporation, U.SA. Placentia, CA 92670 ..•. . . . . . . . . . .. 714-996-0960 

§ Spectron Glass & Electronics, Inc.. Hauppauge. NY 11788 .......•...... 516-582-5600 
Tane Alarm Products, Floral Park, NY 11001 .......................... " 516-328-3351 

tTeIedyne Microwave. Mountain View, CA 94043 ........................ 415-968-2211 
§Wabash Magnetics, Wabash, IN 46992 ................................. 219-563-2191 

Switches, RF-5100 
Belllnds., J. W. Miller Div., Gardena, CA 90247-1059, 213-537-5200 ••.•• Ao1205 

t Cornpac, Holbrook, NY 11741, 516--585-3400 •••••••••••••••••••••••••• 801703 
§t CW Industries, Southhamplon, PA 18966, 215-355-7080 ••••••••••••••• ao1719 

CYTEC Corp., Penfield, NY 14526, 716-381-4740;800-346-3117 ••••••••• 001241 
§t Dow-Key Microwave Corporation, Ventura, CA 93003, 805-650-0260 •••• 801721 

Frequency Electronica, Inc., Mitchel F'reld, NY 11553, 516-794-4500 ••••• Aol409 
tGeneral Microwave Corporation, Amityville, NY 11701, 516-226-8900 •••• A-1784 

Hennetic Switch, Chickasha, OK 73018, 405-224-4046 ••.••••••.••••••• ao1753 
Information Transfer Indl.lnc., Holcomb, NY 14469, 716-657-7074 •••••• 001187 

t Janco Corp., aurbank, CA 91504, 818-846-1800 • • • • • • • • • • • • • • • . • • • • • • • 801779 
Kay Elemetrica Corp., Pine arook, NJ 07058-9798, 201·227-2000 ••••••• Ao1785 
Kilovac Corp., Santa Barbara, CA 93140-4422, 805-684-4560 •••••••••• _ a'l552 

t LSI Jennings, San Jose, CA 95122-2696, 408-292-4025 •••••.••••• aol570,1573 
t MarLee Switch Co., Upland, CA 91786, 714-982-8988 •••••••••••••••••• a.1789 

Matrix Systems Corp., ca'abases, CA 91302, 818-992-6776 • • • • • • • • • • • •• a ol579 
Mini-Clrcuits Lab., arooklyn, NY 11235-0003, 718-934-4500 •••••••••••• A'I787 
Oak Switch Systems, Crystal Lake, IL 60014, 815-459-5000 •••••••••••• a ol822 

§t Adams-Russell, Anzac Div, Burlington, MA 01803 ...•...............•.. 671-273-3333 
t Alan Industries Inc.. Columbus, IN 47201 ................................ 812-372-8869 
t Avantek, Inc.. Milpitas, CA 95035-7492 .........•........................ 406-432-3080 
t Bird Electronic Corp., Cleveland, OH 44139-2794 ....................... 216-248-1200 
§Control Cable, Inc., Banimore, MD 21207 ................................ 301-298-4411 
t Daico Industries, Inc., Compton, CA 90224 .............................. 213-631-1143 

§t Dielectric Communications, General Signal, Raymond, ME 04071 ........ 207-655-4555; 
800-341-9678 

DOW SWITCH, Wilmington, MA 01887 .................................. 617-935-6395 
EaIon Corporation, Microwave Products Division, Sunnyvale. CA 94066 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-773-3700 
t Electronic Systems Div, Servo Corp. of America, Hicksville. NY 11802 .. 516-938-9700 

Fifth Dimension,.Inc., Trenton, NJ 08638 ................................ 609-393-8350 
§Glasgal Communications, Inc., Norihvale. NJ 07647 ..................... 201-768-8082 

Hirose Electric U.SA, Inc. (HRS), Div. 01 Hirose Electric Co. Ltd (Japan), Simi Valley, CA 
93065 .......................................................... : .. . .. 805-522-7958 

t JFW Industries, Inc.. Indianapolis, IN 46237 ............................. 317-887'1340 
§K&L Microwave, Inc, Saiisbury,MD 21801 .............................. 301-749-2424 

KDI/Triangle Electronics, Whippany, NJ 07981 ......................... 201-667-5700 
Lectronic Research Labs., Inc., Camden, NJ 08104 ..•. . . . . . . . . . . . . . .. . .. 609-541-4200 

tLoral Microwave-Wavecorn, Norihridge, CA 91324 ...................... 816-882-3010 
tLorch Electronics:Div. of Vern~ron Corp., Englewood, NJ 07631 ..•...... 201-569-8282 

MACOM,Inc., Burlington, MA 01803 .................................... 617-272-3000 
§t MI A-COM Omni Spectra, Inc, Merrimack, NH 03054 ... .. . .. . .. . . .. . .. .. 603-42<1-4111 
§t Micronetics, Norwood, NJ 07648......................................... 201-767-1320 

§ Namco Controls, An Acme-Cleveland Co, Mentor, OH 44080 ........... 216-948-9900 
t Narda Microwave Corp, Subsidiary of Loral Corp, Hauppauge. NY 11788 

....................................................................... 516-231-1700 
Olektron Corp, Signal Technology Corp, Webster, MA 01570 ........•.. 508-943-7440 
Peca, Inc., Bensalem, PA 19020 ................................. ,....... 215-245-1550 

t Premier Microwave, Port Chester, NY 10573 ... . . . . . . . . . . . . . . . . . . . . . . • .. 914-939-8900 
tRadio Switch Corp, Marlboro, NJ 07746 ................................ 201-462-6100 

Reeve Electronics, Mellish E. Murray, Chicago, IL 60812 •............•.. 312-670-0150 
t ALC Electronics, Inc, Mt Kisco, NY 10549 .............................. 914-241-1334 
t Ross Engineering Corp, Carnpbel~ CA 95008 ... ..•.. ... .. . ... .. ..•.. ... 406-377-4621 

sanders Associates, Inc, ECBD, A Lockheed Company, Manchester, NH 03106-8500 
.. . .. . .. . .. . .. .. .. . .. . .. . .. . . .. . .. .. . . .. . . .. .. . .. .. . . .. .. . . .. . . . . .. . ... 603-645-5546 

t Sandersl A Lockheed Co. Div. Microwave Technlg. Ctr, Manchester,NH 03108 
.. . . .. . . . .. . .. . . .. . . .. .. .. .. . .. . .. .. . .. . . .. .. .. . .. .. .. . .. . . .. .. 603-645-6000 X 5548 

tSector Microwave Indlnc., Deer Park, NY 11729 ....................... 516-242-2300 
t Sivers 1MA, Div. of Philips, CUlver City, CA 90230 ................... ,... 213-390-7477 
§ Standard Grigsby, Inc., Flint Industries, Aurora, IL 60507 ... . . • . . . . . . • . . . . 312-84<1-4300 

Support Systems Inll Corp., Richmond, CA 94804 .............•......•. 415-23<1-9090 
t Tachonics Corporation, Grumman Corp., Plainsboro, NJ 08536 ....•.... 608-275-2550 
t Teledyne Microwave. Mountain Voew, CA 94043 ........................ 415-966-2211 

Tele-Tech Corporation, Bozeman, MT 59715 ........................... 406-566-0291 
Telonic/Berkeley, Berkeley Inds.lnc, Laguna Beach, CA 92652 .......•. 71<1-494-9401 
TiHek UmRed, Kernptville, Ontario, CANADA KOG lJO ................. 613-256-5928 

§ Toko America, Inc., Mt Prospect" IL 60056 .............................. 312-297-0070 
tTransco Products, Inc., Camarillo, CA 93011-6003 ...................... 805-987-8007 
tVectronics Microwave Corp., Middlesex, NJ 08846 .......•.............. 201-356-2377 
§ Wabash Magnetics, Wabash, IN 46992 ......................... .... .. .. . 219-563-2191 
t Watkin!hlohnson Co, Palo AKo, CA 94304 ............................. 415-493-4141 
t Waveline. W. Caldwel( NJ 07006 ................................ ,'...... 201-226-9100 

Western Multiplex Corp., San Carlos, CA 94070 ...................... '" 415-592-6932 
Wide Band Engineering Co., Inc., Phoenix, lIZ. 85036 •. . . . . . . . • . . . • . . . . . . 602-25<1-1570 

Switches, Rocker-5100 
§ American Switch Corp., Wakefield, MA 01880, 617~246-1007 ••••••••••• 8 0 1681 
§ Arcolectric Corp" Cenog8 Park, CA 91304,818,700-1933 •••••••••••••• 8'1682 
§Arrow Hart Componenta, Coope~ Industries, Charlottesville, VA 22906-9050, 

804-974-5100 .................................................... 801684 
§ Augs1 AIcoswitch, Augat Inc., N. Andover, MA 01845, 508-885-4371 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• aol686-1687 
§ C " K Componenta, Inc., Newton, MA 02158-1082, 617-964-6400 ••• aol692-1693 
§ carlingswitch, Inc., Plainville, CT 06082-1156,203-793-9281 •••••••••••• a'I695 
§ CRL Comps., lilc., A cambridge EICtm. Inds. Co., Fort Dodge, IA 50501, 

515-573-1300 •••••••••••••••••••••••••••••••••••••••••••••••••••• aol104 
§Crouzel ControIs,Inc., Schaumburg,lL 80173-5419,312-843-2200 •••••• 801711 

§t CW Industries, Southhampton, PA 18966, 215-355-7080 ••••••••••••••• a01719 
§ Dreefa Switch, Inc., Waukegan, IL 60087, 312-862-7667;800-323-9605 ••• a'1722 
§ DSA, Inc.(Dai-lchi Shoji of America), Div. of Lesder Instrumenta,New York, NY 

10011,212-691-9050 ............................................. aol723 
EECO Incorporated, Santa Ana, CA 92702~659, 714-835-6000 ••••••••• 801726 

§ Electronic Components Groupe, stein Industries, Inc., Minneapolis, MN 55403, 
612-375-9639;800-826-8719 ••.••••••••••••••••••••••••••••••• aol733-1734 

EnTech Corporation, Simsbury, CT 06070, 203-658-2740;203-651-9557 •• aol739 
Globlek, Inc.·, N. Bergen, NJ 07047, 201-861-0246 ••••••••••••••••••••• Col369 
Grayhillinc., La Grange, IL 60525, 708-354-1040 ••••••••••••••••• 801743-1744 

§t Heinemann Electric Co., lawrenceVille, NJ 08648-0800, 609-882-4800 ••• aol371 
ISL Products Int'l, Ltd., Syosset, NY 11791-8093, 516-937-3475 ••••••••• Aol08S 

§ITT Schedow, Eden Prairie, MN 55344, 612-934-4400 .................. aol760 
§ ITW Switches, illinois Tool Works, Chicago, IL 60634, 312-282-4040 ••••• aol762 
§ Lamb Industries, Inc., Portland, OR 97225, 503-297-8878 ••••••.•• aol780-1781 

LZR Electronlca, Inc., Gaithersburg, MD 20879,301-921-9440 •••••••••• aol786 
Manufacturers Componanta, Inc., Hialeah, FL 33016, 305-556-4481 ;800-367~377 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 801788 
§ Marquardt Switches Inc., cazenOvia, NY 13035, 315-655-8050 ••••• aol792-1797 
§ McGill Manufacturing Co., Inc., Valperaiso, IN 46383, 219-465-2200 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • •• • • • • • • • •• •. ao.I798-1800 
§ Micro Switch, A Honeywell Div., Freeport, IL 61032, 815-235-6600 •••••• 801812 
§ NKK Switches of America, Inc., Scottsdale, ~ 85260, 602-991-0942 

.................................................. a01816-1817,182O-1821 
§ Oak Switch Sysfems, Crystal Lake, IL 60014, 815-459-5000 •••••••••••• 801822 

Oslo Controls, Cheshire, CT (16410-1511,203-272-2794 •••••••••••••••• aol827 
Panel Components Corp., Santa Rosa, CA 95406, 707-523-0600 •••••••• Co1471 
Schurter, Inc;, Petaluma, CA 94852,707-778-6311 ••••••••••••••••••••• aol835 

t Shogyo Intarnstional Corp., Great Neck, NY 11021, 516-466-0911 ••••••• aol841 
§ SWitchcraft, Inc., A Raytheon Company, Chicago, IL 60630, 312-792-2700 

• . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • •• • • • • • • • • • • • • • • •• aol847-1848 
Airpax Co, Cambridge Division, Cambridge, MD 21613 ................. 301-228-4600 

§ Alpha Products, Inc., Westlake Village. CA 91362 ....................... 818-899-9304 
§Alps Electric (USA), Inc, San Jose, CA 95134 ............................ 406-432-6000 
§AMP, HarriSburg, PA 17105 ...... : ...................................... 717-56<1-0100 

Ark-Les,Watertown. MA 02172 ......................................... 617-924-2330 
§Ark-Ies Special Products Corp, Raleigh, NC 27620 ..................... 919-826-6201 

Aromat Corp, New Providence. NJ 07974 .............................. 201-464-3550 
Augat Inc., Attleboro, MA 02703 .•.. , .... . ... ... .. . .. ... .. ... ... .. . .. . ... 617-222-2202 

tCapiiol Switch Inc., Danbury. CT 08810 ................................. 203-74<1-3300 
§Cole Hersee Co., Boston, MA 02127-2467 .............................. 617-268-2100 

Communication Devices, Inc., Scarborough, Ont. CAN Ml H3A4 . . . . . . . . • 416-439-6320 
Components Unlimited, Inc, Portland, OR 97223 ......•......•......•..• 503-620-3522 
CTS Corporation, Elkhart, IN 46514 ..................................... 219-293-7511 

§ Eaton Corp.lCUtler-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee. 
WI 53216 ....•.........•.•.............•..•.........•........•....... 41 <1-449-7487 

§ Electric Switches, Inc., Los Angeles, CA 90039 . . . . . . . . . • . • . . . . . . . . . . . . . • 213-660-1310 
§ Entech Systems, Inc.. Simsbury. CT 06070.............................. 203-651-9557 
§ FEME Electronics, Inc., Plymouth Meeting, PA 19462.................... 215-941-0366 
§ GC-Thorsen, Rockford, IL 61105-1209 ..... >............................ 815-966-9661 

General Electric Co., Accessory Equipment Plant, Bridgeport, CT 06602 
· . .. . .. . .. .. .. . .. . .. .. .. .. .. .. . . .. .. . .. . .. .. .. ... . .. . . . . .. .. . .. .. . . .. .. 203-362-2000 

Hasco Components, Inc., Bellrose Village. NY 11001 .................... 516-326-9292 
ICO-RALL Y Corporation, Palo AnD, CA 94303 .. . .. . . .. .. . . . .. . .. . .. . .. .. 415-656-9900 
Illinois Lock Co, The Eastern Co, Wheeling, IL 60090 ................... 312-537-1800 

t Imtronics Industries, Sl Petersburg, FL 33716 ... .. .. .. .. .. . .. .. .. . .. . ... 813-572-9010 
International Mircoelectronics, Arlington, TX 76003 ...................... 817-561-2244 

§ J-B-T Switches, Cutler-Hammer Prods., Eaton Corp, New Haven, CT 06509 
· .. .. . .. . . . . . . . .. .. .. . .. . . .. . . . . .. . . . . . .. . .. .. . . .. . . .. .. . .. . . .. . .. . .. .. 203-772-2220 

Judco Mig. Inc., Harbor City, CA 90710 ......................... ;....... 213-53<1-0959 
Kaut & Bux Manulacturing Co, Mundelein, IL 60080 ......••...•.....•.. 312-949-8505 
Leecrait MIg., Long Island City, NY 11101 ............................... 716-392-8800 

§ UtteHuse, Inc., SUb. of Tracor, Inc., Des Plainas, IL 60016 . . . • . . . . . . . . . • .. 312-824-1188 
t Measurement Systems, Inc, Norwalk, CT 06854 .•..••.....•..•......... 203-836-5561 
§ MG Electronics, Hauppauge. NY 11788 ......... .. .. .. .. . .. . .. . .. .. .. ... 516-562-3400 

Mouser Electronics, Mansfield, TX 76083 ............................... 800-346-8873 
§ Omron Electronics, Inc., Consumer & Commerical Div, Schaumburg, IL 60173 

· .. . .. . .. . .. . . . .. .. . .. . .. . .. . . . .. . . .. .. . .. .. . . .. .. . ... .. .. .. . .. . .. . . ... 312-843-7900 
§ Power Dynamics Inc, West Orange. NJ 07052 ....•..•...............•.. 201-736-5722 
§ Relay Specianies,'Oakland, NJ .07436................................... 201-337-1000 

Senior IOOs., Inc., Wood Dale. IL 60191 .................................. 312-350-1600 
Shin-Etsu Polymer Amarica, Inc., Union City, C": 94587 ..•.............. 415-475-9000 

§Shokai Far East Ltd., Hartsdale, NY 10530 ............................. 91<1-681-0700 
§SL Weber, Inc, Mt Laurel, NJ 08054 .•...............•... 609-666-8888;800-257-8364 

SMK Electronics Corporation, U.SA, Placentia, CA 92670 •..•.. . . . . . . . .. 714-996-0960 
§ Spamco Switches, Sl Clair Shores, MI 46080 .....•.............•..•.... 800-482-2828 
Sw~ches Unlimited, Inc., Woodside, NY 11377 .......•... 718-476-5000;800-221-0487 

§t Syracuse Electronics, Pass & Seymour, Inc., Syracuse. NY 13221 ..•.... 315-466-6211 
Tane Alarm Products, Floral Park, NY 11001 ............................ 516-326-3351 
Texas Instruments, Connector System, Attleboro, MA 02703 •...•........ 508-699-5269; 

508-699-3450 
Texas Inslrs., Matis. & Controls Grp., Attleboro, MA 02703 ...... . .. . . . ... 617-699-3800 

§ Tocos America, Inc., Tokyo Cosmos Electric Co, LId., Arlington Heights, IL 60005-3904 
....................................................................... 312-36<1-7277 

§ Toko America, Inc., Mt Prospect" IL 60056 .............................. 312-297-0070 

Switches, Rotary-5100 
Alrflyte Elctrns. Co., aayonne, NJ 07002, 201-436-2230 ,............... 801233 

§ Altech Corp., Somerville, NJ 08876, 201-359-4454 ••••••••••••••••••••• 801677 
§ Arrow Hart Componenta, Cooper Industries, Charlottesville, VA 22906-9050, 

804-974-5100 .................................................... aol684 
§t ASM Corporation, Smithfield, NC 27577, 919-934-3104 ••••••••••••••••• aol685 

§ Augat Alcoswltch, Augat Inc., N. Andover, MA 01845, 508-685-4371 
• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• " 801686-1887 

§ C " K Componenta, Inc., Newton, .MA 02158-1082, 617-964-6400 ••• 801692-1893 
t Cole Instrument Corp., Santa Ana, CA 92704, 714-556-3100 •••••••••••• a·I702 

§-Product sold through distributors t-Product meets MIL specs EEM 1989 



PRODUCT INDEX & DIRECTORY 
§tCRl Comps., Inc., A cambridge Elctrn.lnds. Co., Fort Dodge, IA 50501, 

515-573-1300 •••••••.••••••••••••••••••••••••••••••••••••••••.••. B·1704 
§ CTSCorporation, Switch DiY., Paso Robles, Paso Robles, CA 93446, 

8Os:.238~350 .................................................... B·1716 
§ EAO Switch Corp., Milford, CT06460, 203-8n-45n ................... B·1732 
§ EECO Incorporated, Santa Ana, CA 92702~659, 714-835-6000 ••••••••. B.1726 

Electronic Components Groupe, Stein Industrias, Inc., Minneapolis, MN 55403, 
612-375-9639;800-826-8719 ....................................... B·1734 

§t Electroswitch, Unit of Electro Switch Corp., Weymouth, MA 02188, 617-335-5200 
................................................................. B·1736 

ELMA Electronic Inc., Fremont, CA 94538, 415-656-3400 .••••.•.•.••••. B.1738 
t EnTech Corporation, Simsbury, CT 06070,203-658-2740;203-651-9557 •• B·1739 

§t Grayhillinc., La Grange, IL 60525, 708-354-1040 ••••••••••••••••. B.1746-1749 
IDEC Corporation, Sunnyvale, CA 94089-2211, 408-747~550 •.•.••••.•• B·1755 

§ illinois Lock Co., The Eastern Co., Wheeling, IL 60090, 312-537-1800 
........................................ ................ .... B·1756-1757 

Interswitch, Wm. J. Purdy Co., Burlingame, CA 94010, 415-347-8217 ••.. B.1867 
ISL Products Int'l, Ltd., Syosset, NY 11791-6093, 516-937-3475 ••.••.••• A·l085 

§ m Schadow, Eden Prairie, MN 55344, 612-934-4400 .................. B.1761 
§t ITW Switches, Illinois Tool Works, Chicago, IL 60634, 312-282-4040 •. ••• B·1762 

JAE Electronics Inc., Santa Ana, CA 92705-5504,714-250-8770 •...••••. B.ln6 
§t Janco Corp., Burbank, CA 91504, 818-846-1800 .................. B·ln8-1779 

t Lucas Ledex Inc., Vandalia, OH 453n~427, 513-898-3621 ••• B.1667,1784-1785 
McGill Manufacturing Co., Inc., ValparaiSO, IN 46383, 219-465-2200 ••••• B·1799 

§ Mepcopal Company, San Diego, CA 92121, 619-453~332 •. A·2132-2133, B·1803 
Motorols Semiconductor Prods. Sector, Phoanix, AZ 85018-6606, 602-244-6900 

................................................................. A·2184 
§ NKK Switches of America, Inc., Scottsdale, AZ 85260, 602-991~42 

....................................................... B·1816,1818-1821 
§t Oak Switch Systems, Crystal Lake, IL 60014, 815-459-5000 ••••...••••. B·1822 

§ Omron ElectroniCS, Inc., Consumer & Commerical Div., Schaumburg, IL 60173, 
312-843-7900 ............................................... B-1824-1825 

Otto Controls, Otto Engineering, Carpentersville, IL 60110, 312-428-7171 
................................................................. B·1829 

§ Preh Electronic Industries, Inc., Lake Zurich, IL 60047-2518, 312-438-4000 
................................................................. A·2142 

Rundel Prods., Allied Control, Plantsville, CT 06479, 203-621-6nl . ..... B·1833 
§Schurter, Inc., Petsluma, CA 94952, 707-n8-6311 ..................... B.1835 
§ Shallco, Inc., Smithfield, NC 275n, 919-934-3135 ••••••••.••.•.•• B.1836-1840 
§ Shelly Associates, Inc., Tustin, CA 92680, 714-669-9850 ............... B-1122 

Shogyo International Corp., Great Neck, NY 11021, 516-4~11 ••••••• B·1841 
§t Standard Grigsby, Inc., Flint Industries, Aurora, IL 60507, 312-844-4300 

.• ............. .•••.••••••••••.•... ......................... B·1842-1843 
t Tech Laboratories Inc., Palisades Pk., NJ 07650, 201'1144-2221 •.••••••. B·1851 
§Allen-Bradley Co" Industrial Control Div" Milwaukee, WI 53201 ..... , .... 414-382-2000 
§Alpha Products, Inc" Westlake Village, CA 91362 ....................... 818-889-9304 
§ Alps Electric (USA), Inc" San Jose, CA 95134 .............. , ' .. , .... , . ,. 408-432-6000 
§AMP, Harrisburg, PA 17105 ................ 717-564-0100 

Arcolectric Corp" Canoga Park, CA 91304 ",. 818-700-1933 
Ark-Les, Waterlown, MA 02172 '.',. 617-924-2330 
Astrosystems, Lake Success, NY 11042 518-328-1600 
Augat Inc, Attleboro, MA 02703 ,.".,"" .".".".".,'" 617-222-2202 
Bosch, Robert, Corp" Broadview, IL 60153 .................. ,........... 312-865-5200 

§Carlingswitch, Inc, Plainville, CT 06062-1156 .............. , ............ 203-793-9281 
Carson Manufacturing Co" Inc" Indianapolis, IN 46220 .................. 317-257-3191 

tCarier Manufacturing Corporation, Bo~on, MA 01740 ................... 508-779-5501 
§ Clarosta! MIg. Co" Inc" Hawker Siddeley, PLC" Dover, NH 03820 

".,'.', .. ',., .. '., .. ,.,' ... ,',.".,"",.".".,"', .. ,' 603-742-1120,800-872-0042 
§ Cole Hersee Co" Boston, MA 02127-2467 .............................. 617-268-2100 
§ COMCAB, Wakefield Nationa~ Inc" Nashport, OH 43630 "", .. "., .. ". 614-828-2468 
§ CTS Corporation, Elkhart, IN 46514 ................... , .. ,.............. 219-293-7511 

CTS Corp" Electromechanical Div" (Formerly Elkharl Div,), Elkhart, IN 46514 
"., ... ,.,',., .. "., ... "., .. , .. " ..... , .. , .. ".',',.,"',., .. ' ..... , .. 219-295-3575 

CTS Corporation, Microelectronics Div" W. Lafayette, IN 47906 ,., ... ,., 317-463-2565 
§Dreefs Switch, Inc" Waukagan,Il6oo87 , .. "."., .. ,.". 312-662-7667;800-323-9605 

DSA, Inc,(Dai-lchi Shoji of America), DIv, of Leader Instruments, New York. NY 10011 
"."." .. ', ... ,".' , •. , .. ,.,',.".,',., .. ".".".,." ... "."." •. , .. 212-691-9050 

Duncan Electronics, Inc., Costa Mesa, CA 92626 ".,",."."." .... , .. , 714-545-8261 
§tElectric Switches, Inc., Los Angeles, CA 90039 .......................... 213-660-1310 

t Electro National, Canton, MS 39046 ....................... '............ 601-859-5511 
§t Electroswitch, Southern Div" Electro Switch Corp., Raleigh, NC 27604 .' 919-633-0707 

t E.M.S_ Div. of Sandberg Industries, Tustin. CA 92680 "."."., .. ".,'" 714-669-9473 
Entech Systems, Inc" Simsbury, CT 06070 .. .. .. . .. .. . .. .. .. .. .. .. .. .... 203-651-9557 

§ Entrelec, Alsthom International, Spring Valley, NY lOOn.,."., ..... ,... 914-425-7460 
§ Emi Components, Richmond, VA 23236 ................................ 804-794-6367 
§ FEME Electronics, Inc" Plymouth Meeting, PA 19462.................... 215-941-0366 
§ GC-Thorsen, Rockford. IL 61105-1209 ... .. .. .. .. .. .. .. .. . .. . .. .. .. .. ... 815-966-9661 

General Electric Co" Accessory Equipment Plant Bridgeport, CT 06602 
,." .. , .. , .... , .. ,." ..... , ...... ,., ...................... , ........ ,." 203-382-2000 

Ghielmetti.lnc, Los Angeles, CA 90028-8770 .... , .................... ,. 213-463-5111 
t Giannini Instilute, Indio, CA 92201 ...... " ........................ ,,,... 619-347-2833 
§ Gunther, W" GmbH, D 8500 Nurnberg 82, WEST GERMANY ..... ,... (0)911/65521 or 

65520 
t Interlace Products, Inc., Oceanside, CA 92056 ....... "., .. , .. , .. "..... 619-945-0230 

International Mircoelectronics, Arlington, TX 76003 .. ',.,".' .. "."..... 817-561-2244 
K&L Microwave, Inc., Salisbury, MD 21801 , ..... " ................. " ... 301-749-2424 
Kaut & Bux Manufacturing Co., Mundelein, IL 60060 .... , ... , .... "., .. ' 312-949-8505 
KAYCEE INDUSTRIES LID" Bombay-38, INDIA., .. ".". ,', .. "."",., 263521122/23 

§ Kessler-Ellis Prods.. Atlantic Highlands, NJ 07716 , ... , .. , 201-291-0500;800-631-2165 
Lamb Industries, Inc., Poriland, OR 97225 .... " ......... " ..... " .. "... 503-297-8878 

§ Littelfuse, Inc" Sub. of Tracor, Inc" Des Plaines, IL 60016 ...... , .. , " , " . 312-824-1188 
t Litton Poly-ScientifiC, Div. of Litton Industries, Blacksburg, VA 24060-3100 

......... , ... , ...... , ........ ,., ... , .. " ....... , .. , .. ,., ,., .. , .. "." .. 703-953-4751 
Mallory TImers, Emharl Elec.lElctrn, Grp., Indianapolis, IN 46201 ., .. ". .317-638-5353 
'Manufacturers Components, Inc" Hialeah, FL 33016 ., .. ' 305-556-4481 ;800-367-0377 

tMaurey Instrument Corp., Chicego,lL 60629 " .... ""." ............... 312-581-4555 

SWitches, Sealed-51 00 

J. R Merritt Controls, Inc., Stamford, CT 06902 ..... '.,.,',., .. , .. ",.,., 203-359-2113 
Methode Electronics, Inc., Chicago, IL 60656 ,.,."""',.,.,',.,' ... ,.,' 312-867-9600 

t Microavionics Corp" Costa Mesa. CA 92626 ...... ' 714-957-6904 
t Microlab/FXA, Livingston, NJ 07039 , ... ".".,.,.,.,""'" 201-992-7700 
§ Micro Switch, A Honeywell Div" Freeport, IL 61032 ... ,.,.,' 815-235-6600 
§ Microwave Development Laboratories, Natick, MA 01760 ,., 617-655-0060 
t Minelco Inc, - A Talley Ind.. Thomaston, CT 06787-0459 .,.,., .... , .... , 203-263-8261 

Mouser Electronics, Manslield, TX 76063 .. ,., .... ,.', ... ,., ... "., .... , 800-346-6873 
Noble U.SA, Inc" Rolling Meadows, IL 60008 .. , .... , ... , .... , ... "., .. , 312-364-6038 

§ Ohmite Manufacturing Co., Skokie, IL 60076 ,." ......•. , .... ,.......... 312-675-2600 
Omaga Engineering, Stamford, CT 06907 .... " .. " ........... " ....... , 800-826-6342 

§Omron Elctms., Inc" Control Comps. Div" Schaumburg, Il60173 ........ 312-843-7900 
§ Piher International Corp" Mt Prospect. IL 60056 , .... ,.,. 312-390-6660;800-323-6693 
§ Power Dynamics Inc" West Orangs, NJ 07052 " ... , ... , .. ,............. 201-736-5722 
t Radio Switch Corp" Marlboro, NJ 07746 , ........ ", ..... "............. 201-462-6100 
t Ross Engineering Corp" Campbel~ CA 95008 . , . , , .. , ' . , . , , , .... , .. . . ... 408-377-4621 
§ Seacor, Inc" Westwood, NJ 07675 ........ " .... , .............. "" 201-668-5600 

Senior1nds" Inc., Wood Dale,IL 60191 ... ,.',.,.,.,. '.',.".,.,"'" 312-350-1600 
§Shokai Far East. Ltd. Hartsdale, NY 10530 ............................. 914-681~7oo 
§ Spectrol ElectroniCS, City of Industry, CA 91745 . , ... , ' . , . , . ' . , . , .. , , , . ,. 818-964-6565 
§ Spemco Switches, St Clair Shores, MI 48080 .,., , , . , , . , , . , , . , . , , . , , , , .. 800-482-2828 

Standard Grigsby Inc" W, Gunther GMBH, D '8500 Numberg 82, WEST GERMANY 
""',., .. ,"""",., ... ,., .. " ..... "." ....... ,.".,"',.,. 0911-65521 

Telonic/Berkeley, Berkeley Inds. Inc" Laguna Beach, CA 92652 .. , ..... , 
§ TEL TEC, INC" Minneapolis, MN 55425 ....................... .. 

Teliex Instruments, Inc., Fairview Village, PA 19409-0281 "' .. ,.' 
t Thermo Electric, Saddle Brook, NJ 07662 ..................... .. 
§ Toko America. Inc .• Mt Prosoect" IL 60056 ............................ .. 

Switches, Sealed-5100 

714-494-9401 
612-854-9632 
215-539-6050 
201-843-5800 
312-297-0070 

AME Corporation, Towaco, NJ 07082~195, 201-263-1700 ••••••••.•• ".. a.1678 
§t American Research & Engineering, Elgin, IL 60123, 312-888-7245 .••.••. B-1680 

§ Augat Alcoswitch, Augat Inc., N. Andover, MA 01845, 508-685-4371 .••• B'1687 
§ Burgess Switch Co., American Electronic Components, Elkhart, IN 46515, 

219-262-8608 .•• , ........... , ..... , ............. ", •••..•. " ..•••• , Bol689 
§ C & K Components, Inc., Newton, MA .02158-1082, 617-964-6400 .•• B.1692-1693 
§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

312-360-3500 .............. "................................ 8 0 1699,1701 
t Cole Instrument Corp., Santa Ana, CA 92704, 714-556-3100 •.••..••.••• B·'1702 
§ CRL Comps., Inc., A cambridge Elctrn. Inds. Co., Fort Dodge, IA 50501, 

515-573-1300 .................................................... B'1704 
CTS Corporation, Switch Div., Paso Robles, Paso Robles, CA 93446, 
8.o5-238~350 .................. "............................ a·1712-1715 

§ CW Industries, Southhaml>ton, PI< 18966, 215-355-7080' • • • • • • • • • • • • • •• "B-1718 
§t Digitran Division, Xcel Corporation, Pasadena, CA 91107, 818-791-5500 •••••• 

B·1720 
Douglas Randall, PawcatUCk, CT 06379,203-599-2075 •.•••••.•••••••.• a·1465 
DSA, Inc.(Dai-lchi Shoji of America), Div. of Leader Instruments, New York, NY 

10011,212-691-9050 ......... , ...... , ............................ B.1723 
§ Durakool, Inc., American Electronic Components, Elkhart, IN 46514, 219-264-1116 

...................... " .. , ..... ,............................ B·1724-1725 
§ EAO Switch Corp., Millord, CT .06460, 203-8n-4577 .•...••...••.••••.. 8·1732 
§ EECO Incorporated, Santa Ana, CA 92702~659, 714-835-6000 •••• Bo1726-1727 
§ Electronic Components Groupe, Stein industries, Inc., MinneapoliS, MN 55403, 

612-375-9639;80.0-826-8719 ..... , ............. ".............. 8·1733-1734 
Electroswilch, Unit of Electro Switch Corp., Weymouth, MA 02188,617-335-5200 

............. " ... , ............................................... B·1736 
Fifth Dimension,lnc., Trenton, IIIJ 08639, 609-393-8350 ••••.•••••. 8 0 1740-1141 

§ Grayhillinc., La Grange, IL 60525,708-354-1040 .......... , ....... ,... Bo1745 
• Hamlin, Lake Mills, WI 53551, 414-6411-2361 •••••••••••••••.•••.• , ..•.• B·1751 

Inter-Market, Glenview, Il60025, 312-729-53311 ••.•.•••••..•. ,........ 6·1178 
§ m Schadow, Eden Prairie, Mill 55344, 612-934-4400 ............. Bo 1758-1760 

§t ITW Switches, Illinois Tool Works, Chicago, IL 50534,312-282-4040'. •••• Bo1762 
t Janco Corp., Burbank, CA 91504, 816-846-1800 ••.•••.•.••.•••••.•. '," aoins 

Kilovac Corp., Santa Barbara, CA 93140-4422, 805-684-4560 •••••.•.••• 9.1553 
§ Lamb Industries, Inc., Portland, OR 97225, 503-297-8878 ••••••••• Bo1760-1781 

low Key Corporation, Strong Group, Gloucester, Mil. 01930, 508-281~448 
, ........................... , .. • .. .. • . • • . .. . . • .. .. . .. • . .. ... 801871-1872 

t Lucas Ledex Inc., Vandalia, OH 453n~27, 513-896-3621 .•.•.•. " Bo1667,1785 
LZR Electronics, Inc., Gaithersburg, MD 20879, 301-1121-9«0 •.••• ".... 8.1787 

§ McGill Manufacturing Co., Inc., ValparaiSO, IN 46383, 219-465-2200 
............................................... ' ......... , ... 801799-1800 

Mechanical Enterprises, Herndon, VA 22070, 103-435-9496 •. a o1801,1876-1Sn 
Mepcopal Company, San Diego, CI< 92121,619-453-0332 ••••••••••• ,.. Bo1803 

§t Micro Switch, A Honeywell Div., Freeport, IL 51032, 815-235-6500 •• Bo 1810,1812 
MOlEX, Inc., Usle, IL 60532, 312-969-4560 ••••.••• "............. C·1450-1451 

§ NKK Switches of America, Inc., Scottsdale, AZ 95260, 602-881~2 
..... , ........... ,., •• , .................. , .................. B·1816-1821 

§t Oak Switch Systems, Crystal Lake, IL 60014, 815-459-5000 ••••••••.••• B·1822 
t Otto Controls, Otto Engineering, Carpentersville, IL 60110, 312-428'7171 

.. .. • • • • .. .. • • • .. • • .. • .. • • . • • • • .. .. • • .. .. . .. .. .. . .. • • .. .. .. • B·1828-1829 
§t Pres-Air-Trol Corp., Mamaroneck, NY 10543, 914-698-2026;600-431-2625 (outside 

NY) ............................................................. Bo1831 
Rundel Prods., Allied Control, Plantsville, CT 06479, 203-621-6771 .••••. 8.1833 
Standex Electronics, Standex International, Cincinnati, OH 45209, 513-871-3777 

..................... ,...................................... B011144-1645 
§T-Bar Incorporated, a Oats Switch Co., Shelton, CT064114, 203-926-1801 

..................... , .... , ................ " ••• , ................. e·1850 
t Tech Laboratories Inc., Palisades Pk., NJ 07650, 201-944-2221 •• ,...... 8-1851 

Veetronix, Inc., f.exington, NE 68850, 308-324-4600 •••••••• ,.,........ S·1852 
Advanced Input Devices, Coaur d'Alene, ID 83814 ...................... 206-765-8000 

t Aerospace Optics, Inc" Fort Worth, TX 76112 ...... ,.................... 817-451-1141 
§American SWITch Corp., Wakefield, MA 01880 ........................... 617-248-1007 

AMP, Harrisburg, PA 17105 ............................................. 717-564-0100 
Arcolectric Corp" Canoga Park, CA 91304 ........................ ,..... 818-700-1933 

§ Aroma! Corp., New Providence, NJ 07974 .............................. 201-464-3550 

EEM 1989 §-Product sold through distributors t-Product meets MIL specs 



§ Asrow Hart Components, Cooper Industries, Charlottesville, VA 22906-9050 
.....•.....................................•.•••.......•...•..•........ 804-974-5too 

Augat Inc.. Attleboro. MA 02703 ...................................... , ... 6t 7-222-2202 
§ 80wmar Instrument Corp., Data Entry Division, Clearwater. FL 34622-4796 

· ............ _ . _ . .. .. . .. . . .. .. . .. . .. . .... .. . . .. . .. .. . ... .. .. . .. . ... 813-573-2525 
§Brady, W. H., Co. Xymox Div. Milwaukee, WI 53201 ..................... 414-355-8300 

C & K/Unlmax, Inc. C & K Components, Inc.. Wallingford, CT 06492 ..•. 203-269-8701 
§Carlingswitch, Inc.. Plainville, CT 06062-1156 ........................... 203-793-9281 
§C.P. Clare Corp. Chicago, IL 60645 ..................................... 312-262-noo 
§ Clarostat MIg. Co., Inc.. Hawker Siddeley. PLC. Dover. NH 03820 

· ...................................................... (. 603-742-1120,800-872-0042 
§Cole Hersee Co., Boston, MA 02127-2487 .............................. 617-268-2100 
§ COMCAB, Wakefield Nationa~ Inc.. Nashport, OH 43830 ................ 614-828-2468 

Computron Display Syst9nls, Xcel Corporation, Pasadena, CA 91107 ... 818-791-5600 
tControI Products, Inc.. E Hanover, NJ 07936 ............................ 201-887-9400 

Crouzet Controls, Inc., Schaamburg, It 60173-5419 .............•....... 312-843-2200 
§t Eaton Corp.lCutler-Hammer Prods, Aerospace & Commercial Controls Div. Milwaukee, 

WI 53216 ............................................................ 414-449-7487 
§ Electronics Research Associates Inc.. Winsted, CT 06098 . . . .. . .. ..•.. .. 203-379-2731 
§ElectroswRch, Southern Div. Electro SwRch Corp., Ralaigh, NC 27604 .. 919-833-0707 

ELMA Electronic Inc.. Fremont, CA 94538 .. .. .. .. .. .. . .. .. .. .. .. .. .. .... 415-658-3400 
Entech Systems, Inc.. Simsbury, CT 06010 ... .. .. . .. . .. . .. . .. . . .. .. . .... 203-651-9557 

§FEME Electronics, Inc.. Plymouth Meeting, PA 19482 .................... 215-941-0365 
tGiannini InstRute, Indio, CA 92201 ...................................... 619-347-2833 
§ Gunther, W. GmbH. 0 8500 Numberg 82, WEST GERMANY ......... (0)911/65521 or 

65520 
Hasco Components, Inc., Bellrose Village, NY 11001 ..................•. 518-328-9292 

t Haydon Switch & Instrument, Waterbury, CT 06705 ................... :. 203-758-7441 
Hermetic SwRch, Chickasha, OK 73018 .. . .... .. .. .. . .. . .. .. • . . .. .. .. ... 405-224-4048 
ln1aq Electrotouch Sys. GM Nameplale, Inc.. Seattle, WA 98119 •....... 206-264-5475 

§ Inlerswitch, Wrn J. Purdy Co., Burlingame, CA 94010 ................... 415-347-8217 
ITT Components, ITT Corporation. Irvine. CA 92718 . . .... . . . .. . .. . .. .. .. 714-727-3001 
JAE Electronics Inc., Santa Ana, CA 92705-5504 .. . . . . . . . . . . . . . . . . . . . . .. 714-250-8770 

§t J-B-T SwRches, Cutler-Hammer Prods. Eaton Corp. New Haven, CT 06509 
· . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . .. 203-772-2220 

t K&L Microwave, Inc., Salisbury. MD 21801 .............................. 301-749-2424 
Utton Poly-Scientific, Div. 01 Utton Industries, Blacksburg, VA 24060-3100 

· ....... : .............................. _ . . .. .•.. ....••.... . ..... . .. . .•. 703-953-4751 
t LSI Jennings, San Jose, CA 95122-2696 .. . .. ... .. . .. .... .. . ... .. . .. ..•. 408-292-4025 

MEC NS. Ballerup. DENMARK DK-2750 ............................ 011-4542973366 
Midwest Components, Inc., Muskegon, M149443 ........•..............• 618-777-2602 

§ Omron Electronics, Inc.. Consumer & Commerical Div. Schaumburg, IL 60173 
.. . .. .. . .. . .. .. .. . . .. .. . .. .. . .. .. .. .. .. .. . .. .. .. .... . .. . .. . .. . .. . .. .. .. 312-843-7900 

§ Power Dynamics Inc.. West Orange. NJ 07052 .. . . . . . . . . . • . . . . . . . . . . . . .. 201-738-5722 
§t Risk, George. Inds., Kimball. NE 69145 .......•••........................ 308-235-4845 
tRLC Electronics,·Inc., Mt Kisco. NY 10549 ............................... 914-241-1334 
t Saint SwRch, Inc. St Charlas, IL 60174 ................................. 312-377-3779 

Schroll Incorporated, Schroll GMBH. Warwick, RI 02886 ................ 401-732-3770 
§Shallco.lnc., SmRhfield, NC 27577 ...................................... 919-934-3135 

Signal Systems International, Lavalette, NJ 08735 ...................... 201-741-1120 
§t Standard Grigsby. Inc.. Flint Industries, Aurora, IL 60507 ...............•. 312-844-4300 

SwRches UnlimRed, Inc. Woodside, NY 11377 .....•.•... 718-478-5000;800-221-0487 
§ Tapeswitch Corp. 01 America, Farmingdale, NY 11735 .................. 518-694-6312 
t Transco Products, Inc.. Camarillo. CA 93011-6003 ...................... 805-987-8007 

Switches, Slide-5100 
§t American Research & Engineering, Elgin, IL 60123, 312-888-7245 •• • • • • • B'1680 

Arcolectric Corp.. Canoga Park. CA 91304. 818-700-1933 ,............. B01883 
§ Arias ElectroniCS, Frenchtown, NJ 08825, 201-996-6841 ••••••••••••••• Co1272 
§ Augat Alcoswitcih, Augat Inc.. N. Andover. MA 01845, 508-685-4371 

• •••••••••••••••••• , •••••••••••••••••••••• , • • • • • • • • • • • • • • • •• B01686-1687 
§ C & K Components, Inc., Newton. MA 02158-1082. 617-984-8400 ••• B01692-1693 

Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 
312-360-3500 .................................................... B01700 

§ CTS Corporation. SwItch Div., Paso Robles, Paso Robles, CA 93446, 
805-238-G350 ............................................... 801713.1715 

§t CW Industries, Southhampton, PA 18966, 215-355-7080 ••••• , • • •• Bo1718-1719 
§ Dabum Electronics & Cable Corp., Northvale, NJ 07647, 201-768-5400 •• C.1848 
§ DSA, Inc.(Dai-lchi Shoji of America). Div. of Leader Instruments. New York, NY 

10011.212-691-11050 ............................................. B01723 
ElectrOnic Components Groupe, Stein Industries. Inc.. Minneapolis. MN 55403. 

612-375-9639;800-826-8719 •••••••••••• , •••••••• , •••••••• ,... B01733-1734 
Grayhlllinc.. La Grange, IL ~525, 708-354-1040 ••••••••.•••••••• B01743-1744 

§ Illinois Lock Co., The Eastern Co., WheeUng, IL 60090. 312-537-1800 
• ••••••••••••••••••••••••••••••••••••••• , • • • • • • • • • • • • • • • • • •• B01758-1757 

§ ITW Switches, Illinois Tool Works, Chicago, IL 60634, 312-282-4040 • • • •• 801762 
JAE Electronics Inc.. Sants Ana, CA 92705-5504, 714-250-8770 • • • • • • • •• B01n6 

§ Lamb Industries, Inc., Portland. OR 97225. 503-297-8878 •••• B01164.1780-1781 
§ Marquardt Switches Inc., CazenOVia, NY 13035. 315-655-8050 •••••••••• 801791 
§ NKK Switches of America, Inc .• Scottsdale, AZ 85280, 502-99100942 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • •• B'1816-1817,1819-1821 
oak SwItch Systems, CryaIaI Lake, IL 60014, 815-459-5000 .,.......... 801822 

§ Prell ElectrOnic Industries. Inc.. Lake ZUriich. IL 60047-2578, 312-438-4000 
• •••••••••••••• , • , •••••••••••••••••••••••• , •••••••• , • •• • • • • • • • • •• B·1830 

t Shogyo ln1arnatlonal Corp.. Great Neck. NY 11021, 516-466-0911 ••••••• 801841 
§ Swltchcralt, Inc., A Raytheon Company, Chicago. IL 60630, 312-792-2700 

•••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••••••• B01849 
Airllyte EIctms. Co. Bayonne, NJ 07002................................. 201-438-2230 

§ Alpha Products, Inc.. Westlake Village, CA 91362 .................•..•.. 818-889-9304 
§Alps Electric (USA~ Inc.. San Jose, CA 95134 ........................... 408-432-6000 
§AMP. Harrisburg, PA 17105 ............................................. 717-564-0100 
§Annulus Technical Industries, Inc.. Ancester. Ontario. CAN LeG 4G4 .... 418-648-8100 

APX-Arstan Products International Inc., Jericho. NY 11753 .............. 518-333-8100 
§ Ark-Les, Watertown, MA 02172 •...•.•..........................•.•..••. 617-924-2330 
§ Ark-Ies Special Products Corp., Raleigh, NC 27620 ........•......•..•.. 919-828-6201 

§ Asrow Hart Components, Cooper Industries, Charlottesville, VA 22906-9050 
....................................................................... 804-974-5100 

'Augst Inc. Attleboro, MA 02703 ......................................... 617-222-2202 
§ CariingswRch. Inc.. Plainville, CT 06062-1156 .•...•..•..........••.•..•. 203-793-9281 

Components UnlimRed, Inc., Portland, OR 97223 .....................•.. 503-620-3522 
CTS Corporation, Elkhart, IN 48514 .................... ................. 219-293-7511 

§ Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div. Milwaukee, 
WI53216 ............... ............................................. 414-449-7487 

§ Electric SwRches, Inc.. Los Angeles, CA 90039 .......................... 213-660-1310 
§Gaynor Electric Co. Thomaston, CT 06787-0316 ...................... ; 203-283-4388 
§ GC-Thorsen. Rocktord, IL 61105-1209 .................................. 815-968-9661 
§Guardlan EIec. MIg. Co. Chicago.lL 60607 ............................. 815-337-0050 
§Gunther. W. GmbH. 0 8500 Numberg 82, WEST GERMANY ......... (0)911/65521 or 

65520 
ICO-RALL Y Corporation, Palo Alto, CA 94303 .......... ". .. .. .. .. .. .. .. 415-858-9900 

tlmtronics Industries, St Petersburg, FL 33716 ........................... 813-572-9010 
International Resource Svcs. Miami. FL 33166 .•. . . . . . . . . . • . • . . •• . • . . • . . 305-884-2924 
ISL Products Int'l, Ltd., Syosset. NY 11791-6093 ........................ 518-937-3475 
ITT Schadow. Eden Prairie. MN 55344 . . . . . .. .. . .. . .. .. • .. . .. . . .. . .. . .. . 612-934-4400 
IlT Seaiectro. Trumbul~ CT 06611 .•.•......•.•.......•..•..•....... :... 203-372-4118 
Judea MIg. Inc. Harbor CRy. CA 90710 ................................. 213-534-0959 
Kaut & Bux Manufacturing Co., Mundelein, IL 60060 ..•..•..•..•........ 312-949-8505 

§ leecralt Mig., Long Island CRy. NY 11101 ............................... 718-392-8800 
§Lutron Electronics Co. Coopersburg, PA 18036 ......................... 215-282-3800 

Manufacturers Components, Inc.. Hialeah, FL 33016 ..... 305-558-4481;800-367-0377 
Noble U.sA, Inc.. Rolling Meadows, IL 60008 ..•......•..•..•..•........ 312-364-6038 

§Power Dynamics Inc.. West Orange. NJ 07052 .......................... 201-738-5722 
RDi EIctms,Inc., New Rochelle, NY 10801 ............................. 914-632-2828 

tResistance Technology Inc., St Pau~ MN 55112 ........................ 612-636-9770 
tRoanwel~ New York, NY 10014 ........................................ 212-989-1090 

Senior Inds., Inc. Wood Dale, IL 60191 .................................. 312-35Q-16oo 
§Shokai Far Eas~ Ltd., Hartsdale. NY 10530 ............................. 914-B81-G7oo 

SMK Electronics Corporation. U.SA, Placentia, CA 92670 ............... 714-998-0980 
§ Spemco Switches, St Clair Shores, MI 4BOBO . . • • . • • . . • . • • . . • . . . • . . • . . • . 800-482-2828 

SwHches UnlimRed.lnc., Woodside, NY 11377 ........... 718-478-5000;800-221-0487 
Texas Instruments, Connector System. Attleboro, MA 02703 •............ 506-699-5269; 

508-699-3450 
Texas Instrs. Matis. & Controls Grp. Attleboro. MA 02703 ....•..•.••..•. 617-699-3600 
Wilbrechl Electronics, Sl Paul. MN 55107 ............................... 612-222-2791 

Switches, Snap Action (All Types)-5100 
Altach Corp., Somerville, NJ 08875. 201-359-4454 •••••••••••••••• ,.... 8016n 

§ American Switch Corp •• Wakefield. MA 01880,617-248-1007 ••••••••••• 801681 
§ Augat Alcoswitch, Augat Inc., N. Andover. MA 01845. 508-685-4371 •••• 801687 
§ Burgess Switch Co •• American Electronic Components, Elkhart. IN 46515, 

219-262-8608 ......................... ,..................... B01690-1691 
§C & K Components,lnc., Newton. MA 02158-1082.617-964-6400 ••••••• B'1692 

§t C & KI Unimax, Inc., C & K Components, Inc.. Wallingford, CT 06492. 
203-269-8701 .................................................... 801694 

Carllngswilch, Inc., Plainville. CT 06082-1156.203-793-9281 .••••••••••• B01695 
§Cherry Electrical Products, Cherry Corporation, Waukegan.IL 60087. 

312-360-3500 .................................................... 801700 
§ CRL Comps.. Inc.. A Cambridge Elctrn. Inds. Co.. Fort Dodge, IA 50501, 

515-573-1300 .................................................... B01704 
§t CW Industries, Southhampton, PA 18966, 215-355-7080 ••••••••••••••• 801719 

§ Dreefs Switch, Inc., Waukegan, IL 60087, 312-662-7667;800-323-9605 ••• B01722 
§ DSA. Inc.(Dai-lchi Shoji of America). Div. of Leader Instruments, New York. NY 

10011.21:;!-69HI050 ............................................. B01723 
Electronic Components Groupe. Stein Industries, Inc., Minneapolis. MN 55403. 

612-375-9639;800-826-8719 ••••••••••••••••••• ,., •••••••••• ,. 801733-1735 
§t Electro.witch, Unit of Electro Switch Corp., Weymouth, MA 02188, 617-335-5200 

• ••••• , •••••••• , •••••• , ••• , ••••••••••••••• , • • • • • • • • • • • • • • • • • • • • •• 801736 
ElectrOSwitch. Southern Div., Electro Switch Corp., Raleigh, NC 27604. 

919-833-G707 .................................................... B01737 
EnTach Corporation, Simsbury. CT 06070.203-658-2740;203-651-9557 •• B01739 

§ Grayhlllinc., La Grange, IL 60525, 708-354-1040 •••••••••••••••••••••• B01745 
t Heinemann Electric Co., Lawrenceville. NJ 08848-GBOO. 609-882-4800 ••• B01371 

ITT Schadow, Eden Prairie. MN 55344, 612-934-4400 •••••••••••••••••• B01760 
§t ITW Switches, Illinois Tool Works. Chicago. IL 60634. 312-282-4040 • • • •• B01762 

Jayco Plastics of Califomia, Inc •• Orange, CA 92665. 714-974-1701 •••••••••• 
801868-1889 

§ Lamb Industries, Inc.. Portland, OR 97225. 503-297-8878 , ••••• ;,. 801780-1781 
§ McGill Manufacturing Co.. Inc.. ValparaiSO, tN 46383. 219-465-2200 ••••• 801800 

§t Micro Switcih, A Honeywell Div •• Freeport. IL 61032. 815-235-6600 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • •• • • • • • • • • • • • • • • • • • • •• .801608-1809.1812 

Midwest Components. Inc., Muskegon, MI49443, 618-7n-2602 • • •• • • ••• 801910 
§ NKK Switches of America, Inc., Scottsdale. AZ 85260, 602-991-0942 

• ••••••••••••••••••••• , • , ••••••••••••••• , •••••••••••••• , • • •• B'1816-1821 
Oak Switch Systema, Crystel Lake, IL 60014, 815-459-5000 •••••••••••• 801822 

§ Omron Electronics. Inc.. Consumer & Commerical Div •• Schaumburg, IL 60173, 
312-843-7900 ' ••••••••••••• , ••••••••••••••• , •• , • • • • • • • • • • • • • • • • • •• 801824 

§t Otto Controls, Otto Engineering, Carpentersville, IL 60110, 312-428-7171 
• •••••••••••••••• , •••••••••••••••• , •••••••••••••••• , •••••• , • • • • •• 801828 

§Po_r Dynamics Inc •• West Orange, NJ 07052, .201-736-5722 • • • • • • • • • •• C01507 
§ Schurter. Inc •• Petaluma, CA 94952, 707-na-6311 ••• ,............ A01670-1671 

Advanced Input Devices, Coeur d'A1ene, 10 83814 •••...•............... 208-765-8000 
Airpax Co., Cambridge Division. Cambridge, MD 21613 ..... , ........... : 301-228-4600 

§ Allen-Bradley Co., Industrial Control Div. Milwaukee, WI 53201 .••...•... 414-382-2000 
§ Alpha Products, .Inc., Westlake Village, CA 91382 ....................... 818-889-9304 
§ Alps Electric (USA). Inc., San Jose. CA 95134 ........................... 408-432-6000 
§ Annulus Technical Industries, Inc., Ancaster. Ontario. CAN L9G 4G4 .... 418-648-8100 
§Arcolectric Corp., Canoga Park, CA 91304 .............................. 818-700-1933 

Ark-Les, Watertown, MA 02172 ......................................... 617-924-2330 
§ Aromat Corp., New Providence, NJ 07974 .............................. 201-464-3550 

§t Arrow Hart Components, Cooper Industries, Charlottesville, VA 22908-9050 
....................................................................... 804-974-5100 

§-Product sold through distributors . t-Product meets MIL specs EEM 1989 



PRODUCT INDEX & DIRECTORY 
§ Ash-Lan Comps, Ash-Lan, Inc., Dallas, TX 75244 ....................... 214-851-4005 

Augat Inc., Attleboro, MA 02703 . .. . .. . .. . . . . .. . . . . ... .. . . . . . . . . ... ... . .. 617-222-2202 
§Barksdale Controls Div.lmo Delavallnc..los Angeles CA 90058 ....... 213-589-6181 
§ Bowmar Instrument Corp. Data Enlry Division, Cleruwater, FL 34622-4796 

....................................................................... 813-573-2525 
Chicago Lock Co. Chicago.lL 60641 ................................... 312-282-7177 

§Cole Hersee Co. Boston, MA 02127-2467 .............................. 617-268-2100 
§t Columbus Electric Mig. Co. SwHch Division, Piney Flats, TN 37686 '" 1-800-251-7828 

Components UnlimHed, Inc. Portland, OR 97223 . . . . . . . . . . . . . . . . . . . . . . .. 503-62!>-3522 
t Control Products, Inc., E. Hanover, NJ 07936 .. . . . . . . . . . . . . . . . . . . . . . . . . .. 201-887-9400 

§t Crouzet Controls, Inc., Schaumburg, IL 60173-5419 ... . . . . . . . . . . . . . . . . .. 312-643-2200 
CTS Corporation, Elkhart, IN 46514 ..................................... 219-293-7511 

§ EAO SwHch Corp. MiHord, CT 06460 ................................... 203-877-4577 
§t Eaton Corp.lMSC Products, Costa Mesa. CA 92627 .................... 714-642-2427 
§t Eaton Corp.lCutler-Hammer Prods, Aerospace & Commercial Controls Div. Milwaukee, 

WI 53216 ............................................................ 414-449-7467 
§Electric SwHches, Inc. Los Angeles CA 90039 .......................... 213-66<>-1310 

ELMA Electronic Inc. Frernon~ CA 94538 ...•..... . . . . . . . . . . . . . . . . . . . . .. 415-656-3400 
t Elmwood Sensors, Pawtucket, RI 02861 ................................ 401-727-1300 
§ Entech Systems, Inc., Simsbury, CT 06070 .............................. 203-651-9557 
§ FENWAL INC. Ashland, MA 01721 ............................. 508-881-2000 

Fifth Dimension, Inc., Trenton, NJ 08638 ........................ 609-393-8350 
§GC-Thorsen, Rockford, IL 61105-1209 .......................... 615-988-9661 
§Gunther, W. GmbH, 0 8500 Numberg 82, WEST GERMANy.... " (0)911/65521 or 

65520 
The Hall Company, Urbana, OH 43078 ....................... ..... 513-652-1376 

tHaydon SwHch & Instrumen~ Waterbury, CT 06705.............. 203-756-7441 
lCD-RALLY Corporation, Palo Mo, CA 94303 . . . . . . . . . . . . . . . . . . . . . . . . . . 415-856-9900 
Intaq Electrotouch Sys., GM Nameplate, Inc. Seattle, WA 98119 ........ 206-264-5475 
International Mircoelectronics, Arlington, TX 76003 ...................... 817-561-2244 
Jaico Products, Jaidinger Mig. Co. Inc., Chicago, IL 60622 .............. 312-421-1090 

§ J-B-T SwHches Cutler-Hammer Prods., Eaton Corp. New Haven, CT 06509 
....................................................................... 203-772-2220 

Kaut & Bux Manufacturing Co. Mundelein, IL 60060 .................... 312-949-8505 
KAYCEE INDUSTRIES LTD. Bombay-38, INDIA ........................ 263521/22/23 

§Landis & Gyr, Inc.. Pleasantville, NY 10570 ........................ 914-747-3540 
Leecraft Mig, long Island CHy, NY 11101 ..... .......... ........... 718-392-8800 
Linernaster SwHch, Woodstock, CT 06281 .......................... 203-974-1000 

§ litteHuse, Inc. Sub. of Tracor, Inc. Des Plaines, IL 60016 . . . . . . . . . . . 312-824-1188 
Low Key Corporation, Strong Group, Gloucester, MA 01930........ 508-281-0448 

§t Machine Components Corp., Plainview, NY 11803 .........•.........•.. 516-694-7222 
Mantex Corp., Oxford, MI48051 ........................................ 313-628-8200 
Manufacturers Components, Inc. Hialeah, FL 33016 ..... 305-556-4481 ;800-367-0377 

§Marquardt SwHches Inc.. Cazenovia, NY 13035 ......................... 315-655-8050 
J. R Merritt Controls, Inc. Stamford, CT 06902 .......................... 203-359-2113 
Milross Controls, Inc. Southampton, PA 18966 .......................... 215-355-0200 
Mouser Electronics, Mansfield, TX 76063 ............................... 800-346-6873 
Noble USA. Inc., Rolling Meadows, IL 60008 ........................... 312-364-6038 

§Omron Elctms.,lnc., Control Comps. Div. Schaumburg, IL 60173 ........ 312-843-7900 
t OrM Instrument of Cal. Cypress, CA 90630 ............................ 714-527-0561 
§ Relay Specialties, Oakland, NJ 07438 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-337-1000 
t Roanwel~ New York, NY 10014 ........................................ 212-989-1090 
t Saint SwHch, Inc., St Charles, IL 60174 ....•...............•............ 312-377-3779 

Schroff Incorporated, Schroff GMBH, Warwick, RI 02886 ................ 401-732-3770 
§Seacor, Inc., Westwood, NJ 07675 ............•...............•......... 201-666-5600 

Shin-Etsu Polymer America, Inc. Union CHy, CA 94587 ................. 415-475-9000 
§Shokai Far East, Ltd., Hartsdale, NY 10530 ............................. 914-681-0700 
§ SL Waber, Inc. Mt Laure~ NJ 08054 " . . . . . . . . . . . . . . . . . . . 609-866-8888;800-257-8364 

SMK Electronics Corporation, USA. Placentia, CA 92670 ............... 714-996-0960 
§ Spemco SwHches, St Clair Shores, MI 48080 ........................... 800-482-2828 
tSquare 0 Co. Palatine, IL 60067 ........................................ 312-397-2600 
§Stancor Products, Hamitton Standard Controls, Logansport, IN 46947 ... 219-722-2244 
§ Standard Grigsby, Inc. Flint Industries, Aurora, Il 60507 ................. 312-844-4300 
t Sundstrand Data Control Inc. Sundstrand Corporation, R,edmond, WA 98073-9701 

. . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . .• 206-885-3711 
SwHches Unlimtted, Inc.. Woodside, NY 11377 ........... 718-478-5000;80<>-221-0487 

§t Syracuse Electronics, Pass & Seymour, Inc.. Syracuse, NY 13221 ....... 315-468-6211 
Tech Laboratories Inc.. Palisades PI<., NJ 07650 •....................... 201-944-2221 
Texas Instruments, Connector Systenj Attleboro, MA 02703 ............. 508-699-5269; 

508-699-3450 
Texas Instrs., Matis. & Controls Grp., Attleboro, MA 02703 .•............. 617-699-3800 

§ Toko America Inc.. Mt Prospect.lL 60056 •...............•............. 312-297-0070 
§Torq Corp. Bedford, OH 44146 ......................................... 216-232-4100 

Tricon Industries, Inc, Electromechanical Division, Downers Grove, IL 60515-4076 
...............................................•......•................ 312-964-2330 

§ Untted Electric Controls, Watertown, MA 02172 .•....................... 617-926-1000 

Switches, Solid State-5100 
§ aurgess Switch Co., American Electronic Components, Elkhart, IN 46515, 

219-262-8608 ••••••• _....................................... a'1690-1691 
CRL Comps., Inc., A Cambridge Elctrn. Inds. Co., Fort Dodge, IA 50501, 

515-573-1300 .................... _............................... a'1704 
Crosspoint, Div. of Info-Lite, Fairview, NJ 07022, 201-941-4455 ••••••••• a.1709 

§ Crydom Company, Carritos, CA 90701, 213-865-3536 . • • . • • • • a'1456-1458,1460 
§ Douglas Randall, PawcatUCk, CT 06379, 203·599-2075 ••••••••••••••••• a.1466 
tFreql!ency ElectroniCS, Inc., Mitchel Field, NY 11553,516-794-4500 ••••. A'1409 

Hi-G Company, A Subsidiary of Nytronics inc., Hartford, CT 06114,203-522-8600 
............................................................ a'1537-1538 

§ rrw Switches, Illinois Tool Works, Chicago, IL 60634, 312-282-4040 . • . • • a'1762 
IVO Industries, Inc., Eatontown, NJ 07724, 201-542-5151;800-932-0489.. a'1775 

t MarLee Switch Co., Upland, CA 91786, 714-982-8988 ..••.•••••.••••••• a'1789 
§ Micro Switch, A Honeywell DiY., Freeport, IL 61032, 815-235-6600 •• a'1804-1806 

Oak Switch Systems, Crystal Lake, IL 60014, 815-459-5000 •.•••••••••• a'1822 
Omron Electronics, Inc., Consumer & Commerical Dlv., Schaumburg, IL 60173, 

312-843-7900 ....... _............................................ a'1824 

Switches, Step Type-51 00 

Philips ECG, American Philipa Co., WalUlam, MA 02254, 617-890-6107 
· • • • • • • .. . • . .. .. • • .. . .. . • . .. . • • • .. • .. . .. .. • • .. .. • • .. .. .. .. •• A 0 2196-2197 

Rundel Prods., Allied Control, Plantsville, CT 06479, 203-621-6771 ••• • •• a'1833 
Wilcoxon Research, Rockville, MD 20850, 301-330-8811 ••••••••••••••• a·2OOO 

§t Adams-Russell, Anzac Div. Burlington, MA 01803 '" ................... 671-273-3333 
Aeroflex Laboratories Inc. ARX, Inc., Plainview, NY 11803 ..... "'. . . . . . .. 516-694-6700 
American Control Technology, Inc., West Dundee, IL 60118 ............. 312-426-6780 

t Analog Devices, Inc. Norwood, MA 02062-9106 ..........•............. 617-329-4700 
Astro-Geo-Marine, Inc. Santa Barbara, CA 93101 ....................... 805-965-7005 
Astrosystems, Lake Success, NY 11042 .....................•.......... 516-328-1600 

§ Barksdale Controls Div., lmo Delavallnc.. Los Angeles, CA 90058 ....... 213-589-6181 
Cambridge Aerofla, Inc., Shirley, MA 01464 . . . . . • . . . . . . . . . • . . . . . . . . . . . . . . .. 508-45-2346 
Canadian Thermostats & Control Devices ltd., Montrea~ PO, CANADA H4P288 

...........................................................•...•....... 514-739-3274 
§C & K Components, Inc. Newton, MA 02158-1082 .............•........ 617-964-6400 

Coaxial Dynamics, Cleveland, OH 44135 .............................. 1-8QO-COAXIAL 
§ Cole Hersee Co., Boston, MA 02127-2467 .............................. 617-268-2100 

Cross Electronics, Warrendale, PA 15088 ............................... 412-776-1591 
tDaico Industries Inc. Compton, CA 90224 .............................. 213-631-1143 

Datel, Inc., Mansfield, MA 02048-1194 .................................. 508-339-3000 
tDionics, Westbury, NY 11590 ........................................... 516-997-7474 

DynagelControls, Inc., Canistota, SO 57012 . . . .. . . .. . .. . . . . .. . .. . . .. .. .. 605-296-3487 
§ EAO Switch Corp., MiHord, CT 06460 ................................... 203-877-4577 

§t Eaton Corp.!MSC Products, Costa Mesa. CA 92627 .................... 714-642-2427 
§ Eaton Corp.!Cutier-Hammer Prods, Aerospace & Commerctal Controls Div. Milwaukee, 

WI53216 ............................................................ 414-449-7487 
§Efector, Inc., Exton, PA 19341 ............................ 215-524-2000;800-441-8248 

Elec-Trol, Inc.. Saugus, CA 91350 ....................................... 805-252-8330 
§ Electromatic Controls Corp. Hoffman Estates, IL 60195-2010 ........... 312-882-5757 
t Electrospace Systems, Inc., Richardson, TX 75083-1359 .. . . . . . . .. 214-47!>-21 06/21 07 

Electroswitch, Southem Div. Electro Switch Corp. Raleigh, NC 27604 .. 919-833-0707 
Enerco, Inc., Seattle, WA 98108 ......................................... 206-162-1422 
General Magnetics, Bloomfield, NJ 07003 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-743-2700 

t General Microwave Corporation, AmHyville, NY 11701 ..............•... 516-226-8900 
t Ganisco Technology Corp., La Mirada, CA 90638 ....................... 714-523-7001 
§ Gunther, W, GmbH, 0 8500 Numberg 82, WEST GERMANy ......... (0)911/65521 or 

85520 
§ Halmar Electronics, Inc. Columbus, OH 43204 ............ . . . . . . . . . . . . .. 614-275-0530 

HEI, Inc., Optoelectronics Div., VictOria, MN 55388 ....................... 612-443-2500 
§t Honeywell Optoelectronics, Richardson, TX 75081 ...................... 214-47<>-4271 

t Hughes Aircraft Co. Microelctrns. Sys. Div. Irvine, CA 92715 ............ 714-752-3800 
tJFW Industries, Inc.lndianaoolis, IN 46237 ............................. 317-887-1340 

§t Leach Control Products Div. Leach Corporation, Buena PI<., CA 90620 .. 714-739-0770 
Linemaster Swttch, Woodstock, CT 06281 .............................. 203-974-1000 

tLorch Electronics:Div. of Vemttron Corp., Englewood, NJ 07631 ......... 201-569-8282 
§ Lutron Electronics Co. Coopersburg. PA 18036 ......................... 215-282-3800 

§t Machine Components Corp. Plainview, NY 11803 ...................... 516-694-7222 
MACOM, Inc. Burlington, MA 01803 .................................... 617-272-3000 
Matrix Systems Corp. Calabasas, CA 91302 ............................ 818-992-6776 

t Merrimac Industries, West Caldwell, NJ 07006 .......................... 201-575-1300 
Microphase, Norwalk, CT 06856 ........................................ 203-886-8000 

§t Micro Power Sys. Inc., Santa Clara, CA 95054........................... 408-727-5350 
t Norsallndustries, Central Islip, NY 11722 ............................... 516-234-1200 

Olektron Corp., Signal Technology Corp. Webster, MA 01570 ........... 508-943-7440 
Omega Engineering, Stamford, CT 06907 ............................... 800-826-8342 

§Omron Elctms.,lnc. Control Comps Div., Schaumburg, IL 60173 ........ 312-643-7900 
§ Payne Engineering, Scott Depo~ WV 25560 ............................. 304-757-7353 

Phase Control Electronics, Glendale, NY 11385 . . . . . . . . . . . . . . . . . . . . . . . .. 718-441-4278 
Power Functions Engineering, Garland, TX 75042 ...................... 214-278-0998 

t Premier Microwave, Port Chester, NY 10573 ....... " . .. . . . . . . . . . . . . . . .. 914-939-8900 
tPSG Inds. Perkasie, PA 18844 .......................................... 215-257-3621 

Regent Controls, Inc., SheHon, CT 06484-0767 . . . . . . . . . . . . . . . . . . . . . . . . .. 203-736-2924 
tRLC ElectroniCs, Inc, Mt Kisco, NY 10549 .............................. 914-241-1334 

Sanders Associates, Inc., ECBD, A Lockheed Company, Manchester, NH 03108-8500 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . .. 603-645-5548 

t Sandersl A Lockheed Co. Div. Microwave Technlg. Ctr. Manchester, NH 03108 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 603-645-6000 X 5548 

§ Scientific Technologies, Optical Sensor Div. Inc.. Hayward, CA 94544 ... 415-471-9717 
Signal Systems International, Lavalette, NJ 08735 ...................... 201-741-1120 

§t Siliconix, Inc., Santa Clara, CA 95054 '... . . ...... . . .. . . . .. . ... . . .. .. . . . .. 408-988-8000 
Sprague Electric Company, The Semiconductor Group, Worcester, MA 01613-2038 
....................................................•................... 61Hl53-SOOO 

§ SSAC Incorporated, Baldwinsville, NY 13027 ........................... 315-638-1300 
§ Struthers-Dunn MilHary Relays, Sub. 01 Nytronics, Inc.. Pitman, NJ 08071-0901 

· . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . 609-589-7500 
§ Struthers-Dunn Industrial & Commericai Relays. Sub. of Nytronics, Inc.. Darlington. SC 

29532 . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . • . . . . . . .. 803-393-5421 
§Teccor Electronics, Inc., Irving, TX 75038 ....•........•........•.....•.. 214-58!>-1515 

§tTeledyne Crystalonics, Teledyne Industries, Inc. Cambridge, MA 02140 

Tele-Tech Corporation, Bozeman, MT 59715 ......•.................... 
Tempo Instrumen~ Inc., Commack, NY 11725 ........ : ...•.............. 

§ Toka America, Inc., Ml Pr~, IL 60056 .....•...............•........ 
Triac Electronic Systems, Inc.. Glendale, NY 11385 .....•.............•. 

§ Untted Electric Controls, Walartown, MA 02172 ...................•..... 
§t Vicon Industries. Inc., Melville, NY 11747 .•.............................. 
t Watkins-Johnson Co., Palo ARo, CA 94304 ................•............ 

Wide Band Engineering Co., Inc.. Phoenix, P;z 85038 .....•.............. 

Switches, Step Type-5100 

617-491-1670 
406-586-0291 
516-864-3700 
312-297-0070 
718-441-4759 
617-926-1000 
516-293-2200 
415-493-4141 
602-254-1570 

§t ASM Corporation, Smithfield, NC 27577, 919-934-3104 •••••••••••••.••• 801685 
§ rrw Switches, Illinois Tool Works, Chicago, IL 60634, 312-282-4040 • • • •• B'1762 
t Janco Corp., Burbank, CA 91504, 818-846-1800 • • • • • • • • • • • • • • • • •• B'1778-1779 
t Lucas Ledex Inc., Vandalia, OH 45377-1l427, 513-89a-3621 •••••••• a'I667,1785 

Oak Switch Systems, Crystal Lake, IL 60014, 815-459-5000 •••••••••••• a'I822 

EEM 1989 §;....Product sold through distributors t-Product meets MIL specs 



Switches, Step Type-5100 (Cont'd) 
t Pres-Air-Trol Corp., Mamaroneck, NY 10543, 914-698-2026;800-431-2625 (outside 

NY) •••••••••••.••••••••••••••••••••••••••••••••••••••••••••••••• ~01831 

Rundel Prods., Allied Control,Plantsvllle, CT 06479, 203-621-6nl ....•. B01833 
§Schurter,lnc., Petaluma, CA 94952, 707-n8-6311 ••••••• ; •••••••• C01521-1522 
t Tech La~ories Inc., Palisades Pic., NJ Q7650, 201-944-2221 ••••••••• B01851 

Airllyte Elctms. Co, Bayonne, NJ 07002 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201-436-2230 
§AIps Electric (USA), Inc, San Jose, CA 95134 ........................... 408-432-6000 
§ Amerace Corporation, Hackettstown, NJ 07840 ..........•...•.......... 201-852-1122 
t Cole Instrument Corp, Santa Ana, CA 92704 . .. . . . . . . .. .. .. .. .. . .. . .. ... 714-556-3100 

§tCommunications Instruments, Inc., Fairview, NC 28730 ................. 704-826-1711 
§Crouzet Controls, Inc., Sohaumburg, Il60173-5419 ..................... 312-843-2200 
t Electro Natione~ Canton, MS 39046 ...................•................ 601-85~5511 

GTE SUPPlY, GTE Communications Systems, San Lake City, UT 84116 

GTE Sw~ching & Telephone Products, Northlake,lL 60164 ..•.......... 
ITT Sealectro, Trumbull, CT 06611 ...........•................•......... 
Utton Enooder Div, Chatsworth, CA 91311 ........................... .. 

§t Machine Components Corp., Plainview, NY 11803 .; .................. .. 
J. R Merritt Controls, Inc., Stamford, CT 06902 ........................ .. 
Noble U.s.A, Inc, Rolling Meadows, IL 60008 ...•........... , ...... , , . , .. 

§ Ohmije Manufacturing Co., Skokie; IL 60076 , .. , ......... , ..... , ... , ... . 
Relay Service Co, Chicago, IL 60651 .... , .. , .... , ............. ' .. , ... .. 

§ Relay Specianies, Oakland, NJ 07436 ....... , ...... , ..... , ..... , ... , .. .. 
Shallco, Inc., Sm~hfield, NC 27577 .................................... .. 

§ Tenor Comp;my. New Berlin, WI 53151 ................................ . 

Switches, Surface Mount-5100 

600-433-4837 
312-681-7100 
203-372-4118 
816-341-6161 
516-694-7222 
203-35~2113 

312-364-6038 
312-675-2600 
312-252-2700 
201-337-1000 
91 ~934-3135 
414-782-3800 

§ American Research & Engineering, Elgin, IL 6012:1, 312-6S8-7245 ••••••• B01680 
Arrow Hart Components, Cooper Industries, Charlottesville, VA 22906-9050, 

804-974-5100 .................................................... B01684 
§ Augal Alcoswitch, Augal Inc., N. Andover, MA 01845,508-685-4371 •••• B01687 
§ C & K Components, Inc., Newton, MA 02158-1082, 617-964-6400 ••••••• Bol692 

Cherry Electrical Produots, Cherry Corporation. Waukegan, IL 60087, 
312-360-3500 ............................................... 8 0 1699,1701 

Cole Inatrument Corp., Santa Ana, CA 92704, 714-556-3100 •••••••••••• B01702 
CRL Comps., Inc., A Cambridge Elctm. Inds. Co., Fort Dodge, IA 50501, 

515-573-1300 .................................................... B01704 
DSA, Inc.(Dai-lchl Shoji 01 America). Div. 01 Leader Inslruments, New York, NY 

10011,212-691-9050 ............................................. B01723 
EAO Switch Corp., Milford, CT 06460, 203-877-4Sn ••••••••••••••••••• Bo1732 

§ EECO Incorporated, Santa Ana, CA 92702-0659, 714-835-6000 ••••••••• B.1726· 
ITT Schadow, Eden Prairie, MN 55344, 612-934-4400 •••••••••••••••••• B.1761 
ITW Switches, Illinois Tool Works, Chicago, IL 60634,312-282-4040 •.••• B01762 
LZR ElectroniCS, Inc., Gaithersburg, MD 20879, 301-921-9440 ••••• B0 1786-1787 
Manufacturars Componenta, Inc., Hialeah, FL 33016, 305-556-4481 ;800-367-0377 

................................................................. B01788 
§ Mepcopal Company, San Diego, CA 92121,619-453-0332 •••••••••••••• B01803 

Prah Electronic Industries, Inc., Lake Zurich, IL 60047-2578, 312-438-4000 
..•••••••.••••••.•••••••••••••••••••••.••••••••••••••••••••••.••• B01830 

Rundel Prods., Allied Control, Plantsville, CT 08479, 203-621-Sn1 •••••• Bo1833 
Switchcraft, Inc., A Raytheon Company, Chicego, IL 60630, 312-792-2700 

B01847 
Burgess Swijch Co, American Electronic Components, Elkhart, IN 46515 

" .... , ..•.... , .. " .. , .. , .. "." ... ,., ............. , .... , .............. 21~262-8608 

§ Control Gable, Inc, Baftimore, MD 21207 .... ".......................... 301-298-4411 
§ CTS Corporation, Switch Div, Paso Robles, Paso Robles, CA 93446 .. ,. 805-238-0350 
t Daico Industries, Inc., Compton, CA 90224 .............................. 21i-S31-1143 

Electronic Components Groupe, Stein Industries, Inc, Minneapolis, MN 55403 
, .... , .. , .. ' ..... , .. ' .. , ..•....... , ..... "., ...... ".... 612-375-9639;800-826-8719 

General Electric Co, Accessory Equipment Plant Bridgeport, CT 06602 . 
.......... ,., ........ " .. , .... " .......... , .... , .. , ..... , ......... , .... 203-382-2000 

Intaq Electrotouch Sys.. GM Nameplate, Inc, Seattle, WA 98119 , .. ,.... 206-264-5475 
K-Two Industries, Palo Mo, CA 94306 .................. " .............. 408-72()'9316 
MEC AlS, Ballerup, DENMARK DK-2750 .......... " ...•... ' .•.... ,' 011-4542973366 

§ NKK Switches of America, Inc., SooItsdale, P;z 85260 ." .. ,., .. , .•.. , .. , 602-991-0942 
tResistance Technology Inc, St Paul, MN 55112 ... , .. , ............ , .. ,. 612-636-9770 
Sw~ches Unlim~ed, Inc, Woodside, NY 11377 ........ ,.. 716-478-5000;800-221-0487 
Wilbrecht Electronics, St Paul, MN 55107 .,., .. , ...... , .. ,'., ... , ...... , 612-222-2791 

Switches, Tap - See Switches, Rotary (Vol. B) 

Switches, Thermally Actuated-5300 
Airpax Co., Frederick Div., Frederick, MD 21701, 301-663-5141 ••••••••• B.1887 
Elmwood Sensors, Pawtucket, RI 02861, 401-727-1300 ........... B.1894-1895 
Fenwai Electronics/ APD, Kidde, Inc., Milford, MA 01757, 506-478-6000 •• B01896 
Ketema/Rodan DiVision, Anaheim, CA 92806, 714·630-0081 ••••••• B01898-1900 
Micro Devices Product Group, Therm-O-Diac,lnc., Mansfield, OH 44907, 

419-525-8500 .................................................... B01402 
Micro Switch, A Honeywell Div., Freeport, IL 61032, 815-235-6800 •••••• B01810 

§ Selco Products Co., SEL SaIea, Inc., Buena Park, CA 90621, 714-521-8673 
•••••••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••• B01917 

Therm-O-Diac, Inc., Sub. Emerson Elea. Co., Mansfield, OH 44907, 419-525-8500 
••••••••••••••••••••••••.••• , ••••••••••••••••••••• , •••••••••••••• 8'1921 

§ Aqualarm, Marine Safety Systems, Inc., Chula Vista, CA 92011 ., ....... , 61 ~575-4011 
§ Automatic SWITch Co, Florham Pari<, NJ 07932 ....................... 1-201-966-2000 
§ Barksdale Controls Div, lmo Delaval Inc., Los Angeles, CA 90058 .. , .. ,. 213-5~6181 

Burling Instruments, Chatham, NJ 07928 ....... , .. , ..... , .•..• " .. ,.... 201-635-9481 
Cambridge Aeroflo, Inc., Shirley, MA 01464 ...... , .. , ..... , ......... , .. .... 506-45-2346 
Canadian Thennostats & Control Devices Lid., Montreal, PO, CANADA H4P288 

...•... ,' ...•. , ..... "." ......... , ....•. , ......•........ ,., ....•..•. ,' 514-73~3274 

§ Capintec Instruments, Ramsey, NJ 07446 .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... 201-825-9500 
t Chaiham Controls, Chatham, NJ 07928 .. , .... , .... , .... , ............. ,. 201-635-8892 
tControl Products, Inc, E. Hanover, NJ 07936 , .•.. ... .. .. .. •. ..••.•.. .... 201-887-9400 
§ Eaton Corp./Cutler-Hammer Prods, Aerospace & COmmercial Controls Div, Milwaukee, 

WI 53216 ................. ".'" .............. , .. , ...... , ...... , ....... 414-44~7487 

§ E-Squared Technology Corp., Ventura; CA 93003 ...•...... , ... ".".... 805-644-9544 

PRODUCT INDEX &DIRECTORV 

§ FENWAL INc.. Ashland, MA 01721 ., ..•...•....•.... , .•....••. ,........ 506-881-2000 
General Electric Co., Accessory EqUipment Plant, Bridgeport, CT 06602 

.,., .... , ..... ,., ............................................ , ......... 203-382-2000 
Hold-Heet Products Corp, Chicago,lL 60640 ..... ,...... 312-726-4454;312-728-4455 
Jaico Products, Jaidinger MIg. Co., Inc., Chicago, IL 60622 ....... "..... 312-421-1090 

§ Midwest Components, Inc., Muskegon, MI 49443 .. , .•... , . , ...... , .. , .. , 616-777-2602 
Princa Instruments, Inc., Sou1hampton, PA 18966 

tPSG Inds., Perkasie, PA 18944 .......................................... 215-257-3621 
§Relay Specianies, Oakland, NJ 07436 ... , ...... , ........ , .... : .......... 201-337-1000 
§Shokai Far East, Ltd, Hartsdale, NY 10530 ............................. 914-88.1-0700 
§Stancor Products, HamiRon Standard Controls, Logansport, IN 46947 ... 21~722-2244 

t Sundstrand Data Control Inc., Sundstrand Corporation, Redmond, WA 98073-9701 
.. , .... ".".,' •.... , .. , .. , .•. , .. , .. , ....... ,.', ...••... , .• , ........ , ..• 206-885-3711 

Sylvania GTE Control Devices, Standish, ME 04084 •... , ...•........ ,.. 207-642-4535 
§ Tokin America, Inc, San Jose, CA 95134, ............... , .. ,............ 408-432-8020 
§ Un~ed Electric Controls, Watertown, MA 02172 ......................... 617-926-1000 

Warren G-V, Un~ of Signal Co" Whippany, NJ 07981 ..... ,.' .•.... ,..... 201-386-1200 
Western EIcIm. Comps. Corp., Camarillo, CA 93010 ,., ..... ,............ 805-482-6002 

Switches, Thumbwheel-5100 
American Control Technology, Inc., West Dundee, IL 60118, 312-426-6780 

•••••••••••.•••••••••.•••.••••••••.••••••••••••••••••••••••••••••. B·1879 
§ C & K Components, Inc., Newton, MA 02158-1082,617-964-6400 ••••••• B01692 
§ Cherry Electrical Produots, Charry Corporation, Waukegan, IL 60087, 

312-360-3500 ............................................... B'1700,1859 
§t Crouzet Controls, Inc., Schaumburg, IL 60173-5419, 312-843-2200 •••••• Bol711 
§t Digilran DiviSion, Xcal Corporation, Pasadena, CA 91107, 816-791-5600 •••••• 

B·172O 
§t EECO Incorporated, Sants Ana, CA 92702-0659, 714-835-6000 •••• B01726-1727 
§ Inter-Market, Glenview, IL 60025, 312-729-5330 ••••••••••••••••••••••• B0 1178 
§ Interswitch, Wm. J. Purdy Co., BurUngama, CA 94010, 415-347-8217 •••• Bol867 
§ IVO Industries, Inc., Eatontown, NJ 07724, 201-542-5151 ;800-932-0489 

•••••••••••••••••••••••••••••••••••••••••••• ,............... 801089,1775 
JAE Electronics Inc., Santa Ana, CA 92705-5504, 714-250-8770 • • • • • • • •• 8017n 

§ Omron ElectroniCS, Inc., Consumer & Commerlcal Dlv., Sohaumburg, IL 60173. 
312-843-7900 .................................................... B01825 

§ Shelly Asaociates, Inc., Tustin, CA 92680,714-669-9850 ••••••••••••••• B.1122 
t Tech Laboratories Inc., Palisades Pic., NJ 07650, 201-944-2221 ••••••••. 801851 
§ Augat Aicoswitch, Augat Inc" N, Andover, MA 01845 .. ,., .• ; .... ,....... 506-685-4371 
§ Cincinnati Electrosystems, Loveland, OH 45140" •. , .. ,................. 513-631-6800 

Cole Hersee Co., Boston, MA 02127-2467 .............................. 617-266-2100 
Computron Display Systems, Xcel Corporation. Pasadena, CA 91107 ... 816-791-5600 

§ Electric Sw~ches, Inc., Los Angeles, CA 90039 .......................... 213-6S()'1310 
Electrosw~h, Southem Div, Electro Sw~h Corp, Rateigh, NC 27604 .. 919-833-0707 

§ Emi Components, Richmond, VA 23236 ........ ,." •.........• , ..... ,.. 804-794-6367 
§GC-Thorsen; Rockford,lL 61105-1209 ...... , ...... ,." .... , ............ 815-968-9661 

Ghielmetli Inc, Los Angeles, CA 90026-8770 ........................... 213-463-5111 
International Mircoelectronics, Arlington, TX 76003 .... , ....... , .•...•. ,. 817-561-2244 
ISL Products Int'( Ltd, Syosset NY 11791-6093 ........................ 516-937-3475 

§ Kessler-Ellis Prods., Atlantic Highlands, NJ 07716 •.... ,.. 201-291-0500;800-631-2185 
Mouser Electronics, ManSfield, TX 76063 ............................... 800-346-8873 
Noble U.SA, Inc., Rolling Meadows,IL 60008 .•. , .. , .......• , ..•... ,.... 312-364-6038 

§Omron Elctms,lnc., Control Comps. Div, Sohaumburg, IL 60173 ..... , .. 312-843-7900 
§ 8eacor, Inc, Westwood, NJ 07675 ................ ".................... 201-686-5600 
§ Shokai Far East, Ltd, Hartsdale, NY 10530 .......... "................. 914-681-0700 

SMK Electronics Corporation, U.8A, Placentia, CA 92670 .•..... ,....... 714-996-0960 
§ Spemco SWitches, St Clair Shores, MI 48080 .. , ...... , ............... '. 800-482-2828 

Switches Unlimited, Inc., Woodside, NY 113n ." ..... ,., 716-47&5000;800-221-0487 
§ Tocos America, Inc., Tokyo Cosmos Electric Co., Lid., Arlington Heighls, IL 60005-3904 

, ..... , ...•.... ,., ,., ......... "." ....•. ,., ... ,."., ... , ..... , ... ,., .. 312-364-7277 

Switches, Tilt - See Switches, Mercury Displacement (Vol, B) 

Switches, Toggle-5100 
Altech COfP., Somerville, NJ 08876, 201-359-4454 ••••••••••••••••••••• 801677 

, § American Switch Corp., Wakefield, MA 01880, 617-246-1007 ••••••••••• B'1681 
§ Arcolectric Corp., Canoga Park, CA 91304, 818-700-1933 •••••••••••••• 801683 

§t Arrow Hart Components, Cooper Industries, Charlottesville, VA 22906-9050, 
804-974-5100 •• 1 .................................................. B01684 

,§ Augst Alcoswltch, Augal Inc., N. Andover, MA 01845,508-685-4371 
• • .. • • • • • .. • .. • .. • .. .. • .. • • . • .. .. .. .. • . • • .. • .. .. .. • • . .. .. ... 8'1686-1687 

§ C & K Componenta, Inc., Newton, MA 02158-1082,617-964-6400 •• , 8 0 1692-1693 
§Carlingswilch,lnc., Plainville, CT~6062-1156, 203-793-9281 ••••••• B01695-1696 
§ CRL Comps., Inc., A Cambridge Elctm •. Inds. Co., Fort Dodge, IA 50501, 

515-573-1300 .................................................... 801704 
§ OSA, Inc.(Dai:lchl Shoji 01 America), DiY. 01 Laeder Instruments, New York, NY 

10011,212-691-9050 ............................................. B01723 
t EnTech Corporation, Simsbury, CT 06070,203-658-2740;203-651-9557 •• B01739 

Grayhlllinc., La Grange, IL 60525, 708-354-1040 •••••••••••••••••••••• 801744 
§ Lamb Industries, Inc., Portland, OR 97225, 503-297-8878 •••• B01184,1780-1781 
§ McGill Manufacturing Co., Inc., ValparaiSO, IN 46383, 219-465-2200 ••••• Bo1798 

§t Micro Switch, A Honeywell Div., Freeport, IL 61032, 815-235-6600 •••••• 801813 
§ NKK Switches 01 America, Inc., Scottedale, AZ 85260, 602-991-0942 

.. • • • .. .. • • • • .. .. .. • .. • .. • • .. .. .. .. • .. .. • .. • • • • • .. • .. .. .. ... B01816-1821 
§t Otto Controls, Otto Engineering, Carpentersville, IL 60110, 312-428-7171 

• .. .. .. • .. • • • .. • • • . .. .. . .. • .. • .. • • • .. .. • • • .. • .. .. • .. .. • • • • •• B01828-1829 
Shogyo InternstionBI Corp., Gleat Neck, NY 11021, 516-456-0911 ••••••• B01841 
Swltchcraft, Inc., A Raytheon Company, Chicago, IL 60630, 312-792-2700 

B01847 
§ T-Bar Incorporated, a Oats Switch Co., Shelton, CT 08484,203-926-1801 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• B'1850 
t Tech Laboratories Inc., Palisadea Pic., NJ 07650, 201-944-2221 ••••••••• B01851 

Adams Rite Products, Inc., Glendale, CA 91204 .,.,..................... 816-241-5121 
Advanced Systems Concepts, Anadena, CA 91001 ..................... 816-791-()983 

t Airpax Co., CambrIdge Division, Cambridge, MD 21613 •...........•.... 301-226-4600 
§ Aller>-Sradley. Co., Industrial Control Div, Milwaukee, WI 53201 " .. ,..... 414-382-2000 

§-Product sold through. distributors t-Product meets MIL specs EEM 1989 



PRODUCT INDEX & DIRECTORY 
§Alpha Products, Inc., Westlake Village, CA 91362 .......... ........ 818-889-9304 
§ Amptronix, Inc., Rowland Heights, CA 91748 ...............•............ 213-668-1564 

Ark-Les, Watertown, MA 02172 ......................................... 617-924-2330 
§ Aroma! Corp, New Providence, NJ 07974 ............. ................ 201-464-3550 
§Ash-Lan Comps., Ash-Lan,Inc., Dalles, TX 75244 ....................... 214-851-4005 

Augat Inc., Attleboro, MA02703 .. .. .... .. .. .. .... .. .... .. .. .. .. .. .. .. ... 617-222-2202 
Bosch, Robert, Corp., Broadview, IL 60153 .............................. 312-865-5200 

§tBrim Electronics, Fair Lawn, NJ 07410 .................................. 201-798-2886 
§C & K/Unimax, Inc., C & K Components, Inc, Wallingford, CT 06492 .... 203-269-8701 
t Capitol Swijch Inc, Danbury, CT 08810 ................................. 203-744-3300 
§Cole Hersee Co, Boston, MA 02127-2467 ............................. 617-268-2100 

Communication Devices, Inc, Scarborough, Ont, CAN M1H3A4 ......... 418-439-6320 
Components Unlimijed, Inc, Portland, OR 97223 ........................ 503-620-3522 

t Control Products, Inc., E. Hanover, NJ 07936 . . . . . . . . . . .. . . . ... .. . . . ..•.. 201-887-9400 
§t Crouzet Controls, Inc, Schaumburg, IL 60173-5419 . . . .. . .. . . . . .. .. .. . .. 312-643-2200 
§t Eaton Corp.lCutler-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 

WI 53216 ............................................................ 414-449-7487 
§ Electric Swijches, Inc, Los Angeles, CA 90039 ....... .. .............. 213-660-1310 
§ Electronic Components Groupe, Stein Industries, Inc, Minneapolis, MN 55403 

. . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . .. .......... 612-375-9639;800-828-8719 
§FEME Electronics, Inc, Plymouth Meeting, PA 19462 .................... 215-941-0366 
§ Gaynor Electric Co, Thomaston, CT 06787-0316 .....•................. 203-283-4388 
§GG-Thorsen, Rockford, IL 61105-1209 ................... 815-968-9661 

General Electric Co, Accessory Equipment Plan~ Bridgeport, CT 06602 
· . .. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. .............. 203-382-2000 

Ghielmelti, Inc, Los Angeles, CA 90028-8770 ............ .............. 213-463-5111 
Hasco Components, Inc., Bellrose Village NY 11001 .................... 518-328-9292 

t Haydon Swttch & Instrumen~ Waterbury, CT 06705 ..................... 203-758-7441 
IGO-RALL Y Corporation, Palo AHo, CA 94303 .... .. .. . .. .. .. .. .. .. .. .... 415-858-9900 

t Imtronics Industries, Sl Patersburg, FL 33716 . . . . .. . .. . . . . . . . . . . .. .. . .•. 813-572-9010 
International Mircoelectronics, Arlington, TX 76003 . . . . . . . . . . . . . . .. .. .. .. 817-561-2244 
ISL Products Inl"l, Ltd., Syosse~ NY 11791-6093 ......... ,.............. 518-937-3475 

§ ITT Schadow, Eden Prairie, MN 55344 .......... .. .. .. .... .. .. .. .. ...... 612-934-4400 
§t J-B-T Swijches, Cutler-Hammer Prods., Eaton Corp, New Haven, CT 06509 

· . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . .. . . . . . . . .. ... 203-772-2220 
KAYCEE INDUSTRIES LTD, Bombay-38, INDIA ........................ 263521/22/23 
Kay Elemelrics Corp, Pine Brook, NJ 07058-9798 ...................... 201-227-2000 

tUne Electric Products, Hartford, CT 06141 ............. 203-659-3573;1-800-331-1137 
§ Lillelluse, Inc, Sub. of Tracor, Inc, Des Plaines, IL 60016 .. . . . . . . .. . .. ... 312-824-1188 

§tMachine Components Corp, Plainview, NY 11803 ...................... 51&694-7222 
Manufacturers Components, Inc., Hialeah, FL 33016 ..... 305-558-4481;800-367-0377 

§ Marquardt Swoches Inc, Cazenovia, NY 13035 ....•.................... 315-655-8050 
§ MEC A/S, Ballerup, DENMARK DK-2750 ............................ 011-4542973366 
§ MG Electronics, Hauppauge, NY 11788 ....... .. .. .. .. .. .. .. .. .. .. .. .... 516-582-3400 

Mouser ElectroniCS, Manslield, TX 76063 ............................... 800-348-6873 
OptrexlSatori, Torrance, CA 90505 ..................................... 213-378-9478 

§ Philmore Manufacturing, Rockford, IL 61125-1386 ..... ................ 815-229-7773 
§ Power Dynamics Inc., West Orange, NJ 07052 .•....... .............. 201-738-5722 
§ Relay Speciatties, Oakland, NJ 07436 .. .. .. .. .. .. .. .. .. .. .............. 201-337-1000 
t Resistance Technology Inc., St Pau~ MN 55112 ......... .............. 612-636-9770 
tRLC Electronics, Inc., Mt Kisco, NY 10549 ............................. 914-241-1334 
t Sage Laboratories, Inc, Natick, MA 01760 ............... .............. 508-653-0844 

Saint Sw~ch,lnc, St Charles, IL 60174 ................................. 312-377-3779 
§ Schroff UK lid., Hemel Hempstead, Harts, ENGLAND HP2 4SG ......... 0442-4047116 

Senior Inds., Inc., Wood Dale, IL 60191 ....................... 312-350-1600 
§ Shokai Far E~ lid., Hartsdale, NY 10530 ............................. 914-681-0700 
§ SMK Electronics CorporatiOn, U.SA, Placentia, CA 92670 ............. " 714-996-0960 
§ Spemco Switches, St Clair Shores, MI 48080 . . . . . . . . . . . . . .. . .. . . . . . . . .. 800-482-2828 

Switches Unlimited, Inc, Woodside, NY 11377 ........... 718-478-5000;800-221-0487 
§t Syracuse Electronics, Pass & Seymour, Inc., Syracuse, NY 13221 ....... 315-468-6211 

Tane Alarm Products, Floral Park, NY 11001 ............................ 518-328-3351 
Texas Instruments, Connector System, Attleboro, MA 02703 ............. 508-699-5269; 

508-699-3450 
Texas Instrs., Malls. & Controls Grp, Attleboro, MA 02703 ............... 617-699-3800 

§ T ocos America, Inc, Tokyo Cosmos Electric Co, Ltd., Arlingfon Heights, IL 60005-3904 
· .. .. . .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. .. . .. . . . . . . . . . . . .. . . . . . . . . . . . .. 312-364-7277 

Switches, Touch Actuated-5100 
§ Electronic Components Groupe, Stein Industries, Inc., Minneapolis, MN 55403, 

612-375-9639;800-826-8719 .................................. BaI733-1734 
Grimes Company, Oraa, CA 92621, 714-671-3931...................... 0 0 1750 
Intaq Electrotouch Sys., GM Nameplate, Inc., Seattle, WA 98119,206-284-5475 

................................................................. 0 0 1866 
§ m Schadow, Eden Prairie, MN 55344, 612-934-4400 .•••.•••••••••.••• 0 0 1760 

JayeD Plastics 01 Califomia, Inc., Orange, CA 92685, 714-974-1701 ••••• 0 0 1868 
low Key Corporation, Strong Group, Gloucester, MA 01930, 508-281-1)448 

................................................................. 0 0 1871 
MOLEX, Inc., Usle, IL 60532,312-969-4550 •••••.••••••••••••.••. C'1450-1451 

§ Oak Swttch Systems, Crystal Lake, IL 60014, 815-459-5000 .•••••••.•.• 0'1822 
",dams Rtte Products, Inc, Glendale, CA 91204 ......................... 818-241-5121 
Advanced Input Devices, Coeur d'Alene, 10 63814 ........•............. 208-765-8000 

§ Alps Electric (USA), Inc, San Jose, CA 95134 .............•............. 408-432-6000 
Arrow Hart Components, Cooper Industries, Charlottesville, VA 22906-9050 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 804-974-5100 
§ Bowmar Instrument Corp, Data Entry Division, Clearwater, FL 34622-4796 

....................................................................... 813-573-2525 
§Brady, W. H, Co, Xymox Div., Milwaukee, WI 53201 ..................... 414-355-6300 

CAM. Graphics Co, Inc, Amijyville, NY 11701 .......................... 516-842-3400 
t Capitol Switch Inc., Danbury, CT 06810 ......................... ....... 203-744-3300 

§t Eaton Corp.lMSC Products, Costa Mesa, CA 92627 .................... 714-642-2427 
§ Efector, Inc., Exton, PA 19341 ............................ 215-524-2000;800-441-8246 
§ Electronics Research Associates Inc, Winsted, CT.06098 .. . .. . .. . .. .... 203-379-2731 

Enerco,lnc., Saattle, WA 98108 .................................. : ...... 208-762-1422 
t GM Nameplate, Inc., Seattle, WA 98119 ................................. 208-284-2200 
§ Gunther, W, GmbH, D 8500 Numberg 82, WEST GERMANY ......... (0)911/65521 or 

65520 

Switches (MIL), RF-2440 
The Hall Company, Urbana, OH 43078 ................................. 513-652,1376 

t Hallmark Nameplate, Inc., Farmingdale, NY 11735 .....................• 800-645-9502 
t Ho~ Inc., Irvine, CA 92718 .............................................. 714-85.9-8800 
t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405 .............. 818-787-0311 

JAE Electronics Inc, Santa Ana, CA 92705-5504 ........................ 714-25()'8770 
§ Lucas Duralith Corporation, Millville, NJ 08332 .......................... 609-825-8900 
§ LUlron Electronics Co, Coopersburg, PA 18036 ......................... 215-282-3800 
§ Micro Switch, A Honeywell Div, Freeport, IL 61032 .. . . . . . . . . . . . . . . . . .. .. 815-235-6600 

§t Miller Dial Corp, EI Monte, CA 91731 .. .. .. .... .. .. .. .. .... .. .. .. .. .... 818-444-4555 
§t Pres-Air-Trol Corp, Mamaroneck, NY 10543 ..... 914-698-2026;800-431-2625 (outside 

NY) 
Relay Service Co., Chicago, IL 60651 ................................... 312-252-2700 

§ Standard. Grigsby, Inc., Flint Industries, Aurora, IL 60507 ................. 312-844-4300 
§Tapeswitch Corp. of America, Farmingdale, NY 11735 .................. 518-694-6312 

Technical Panels, Inc., Temple City, CA 91780 .......................... 800-343-1170 
§ Toko America, Inc., Mt Prospect" IL 60056 .............................. 312-297-0070 
§Topfligh~ York, PA 17404 ................................ 717-643-9901;800-233-9386 
tTransicoil, Inc., Worcester, PA 19490-9990 .............................. 215-277-1300 

Switches, Vacuum - See Switches, Pressure 

Switches (MIL), Non-RF-2440 
§t Arrow Hart Components, Cooper Industries, Charlottesville, VA 22906-9050, 

804-974-5100 .................................................... 0 01684 
ASM Corporation, Smithfield, NC 275n, 919-934-3104................. 0 01685 

§t Augat Alcoswitch, Augat Inc., N. Andover, MA 01845,508-685-4371 •.•• 0 01687 
Cole Instrument Corp., Santa Ana, CA 92704,714-556-3100 •••••••••••• 0 01702 

§ CTS Corporation, Switch Dlv., Paso Robles, Paso Robles, CA 93446, 
805-238-0350 .................................................... 0 01713 

§t Digitran Division, Xcel Corporation, Pasadena, CA 91107,818-791-5600 •.•.•• 
Bol720 

§t EECO Incorporated, Santa Ana, CA 92702-0659, 714-835-6000 •.••••.•. 0 0 1727 
t Electroswitch, Unit of Electro Switch Corp., Weymouth, MA 02188, 617-335-5200 

................................................................. 0 0 1736 
Electr08witch, Southern Div., Electro Switch Corp., Raleigh, NC 27604, 

919-833-0707 .................................................... 0 01731 
EnTech Corporation, Simsbury, CT 06070,203-658-2740;203-851-9557 .• Bol739 
Fifth Dimension, Inc., Trenton, NJ 08638, 609-393-8350 ••••••••••• 0 0 1740-1741 

§tGrayhUl inc., La Grange,IL50525, 708-354-1040 ••••••• 0 0 1743-1744,1746-1748 
Grimes Company, Oraa, CA 926Z1 , 714-671-3931...................... 0 01750 
Intaq Eleclrotouch Sys., GM Na_plate, Inc., Seattle, WA 98119, 206-284-5475 

................................................................. 001866 
ITW SWitches, Illinois Tool Works, Chicago, IL 60634, 312-282-4040 • • • • • 0 01762 

t Janco Corp., Ourbank, CA 91504, 818-846-1800 .................. Boln8-1779 
LSI Jennings, San Jose, CA 95122-2696, 408-292-4025 ••••••••••••••.• Bo1571 
Lucas Ladex Inc., Vandalia, OH 463n-0427, 513-898-3621 •.••••••••••• 0 0 1667 
LZR ElectroniCS, Inc., Gailhersburg, MD 20879, 301-921-9440 •.•••••••• 0 0 1787 
Micro SWitch, A Honeywell Div., Freeport, IL 61032, 815-235-6600 

....................................................... 0 0 1808-1809,1812 
t Oak Switch Systems, Crystal Lake, IL 60014, 815-459-5000 •••••••••••• 8 01822 
t Orbit Instrument 01 Cal., Cypress, CA 90630, 714-527-0561 •.••.••••.•.• 001155 
t 0110 Controls, 0110 Enginaering, Carpentersville, IL 60110, 312-428-7171 

..... ....................................................... 8·1828-1829 
Shallco, Inc., Smithfield, NC 27fi17, 919-934-3135 ••.••••.•.•..••. 8 01836,1840 
Tech Lab.oratories Inc., P~lisades Pk., NJ 07650, 201-944-2221 •••••.••• 0 01851 
Wilcoxon Research, Rockville, MD 20850, 301-330-8811 •••.••.•••••••. 0 02000 

t Accudyne Corp., Janesville, WI 53547 ................................... 608-752-9081 
Adams Rite Products, Inc., Glendale, CA 91204 ......................... 818-241-5121 

t Advanced Systems Concep:s, Altadena, CA 91001 ..................... 818-791-0983 
Aerospace Optics, Inc., Fort Worth, TX 76112 ; .......................... 817-451-1141 

t Capitol Swijch Inc., Danbury, CT 06810 ................................. 203-744-3300. 
Computron Display Systems, Xeel Corporation, Pasadena, CA 91107 ... 818-791-5600 

tControl Products,lnc., E. Hanover, NJ 07936 ............................ 201-887-9400 
Durakool,lnc., American Electronic Components, Elkhart, IN 46514 ...•. 219-264-) 116 

tElectrospace Systems, Inc, Richardson, TX 75083-1359 .......... 214-470-2106/2107 
tElmwood Sensors, Paw1uck~ RI 02881 ................................ 401-727-1300 

§t J-B-T Switches, Cutler-Hammer Prods., Eaton Corp, New Haven, CT 06509 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203-772-2220 

t Kilovac Corp., Santa Barbara, CA 93140-4422 ...................•...... 805-684-4560 
t Line Electric Products, Hartford, CT 06141 ............. 203-659-3573;1-800-331-1137 
tMachine Components Corp.. Plainview, NY 11803 ...................... 516-694-7222 
§ McGill Manufacturing Co., Inc., Valparaiso, IN 46383 .................... 219-465-2200 

Microavionics Corp, Costa Mesa, CA 92626 ...•........................ 71"4-957-6904 
t Orbit Instrument Corp., Hauppauge, NY 11788 ...•...................... 518-435-6300 

Power Dynamics Inc, West Orange, NJ 07052 .......................... 201-738-5722 
t Saint 1>wijch, Inc, St Chanes, IL 60174 ................................. 312-377.s779 
tTapesw~ch Corp. of America, Farmingdale, NY 11735 .................. 516-694-6312 
§ T-Bar Incorporated, a Data Switch Co, SheHon, CT 06484 .............. 203-926-1801 

Switches (Mil), RF-2440 
Arrow Hart Components, Cooper Industries, Charlottesville, VA 22906-9050, 

804-974-5100 .................................................... 0 01684 
ASM Corporation, Smithfield, NC 27Sn, 919-934-3104 ••••••••••••••••• 0 01665 
CTS Corporation, Switch Dlv., Paso Robles, Paso Robles, CA 93446, 

805-239-0350 .................................................... 0 01713 
§t Digilran Division, Xcel Corporation, Pasadena, CA 91107, 818-791-5600 •••••• 

0 01720 
EnTech Corporation, Simsbury, CT 06070,203-658-2740;203-651-9557 •• 001739 
Fifth Dimension, Inc., Trenton, NJ 08638, 609-393-8350 ••••••••••• 0 01740-1741 

t Janco Corp., Ourbank, CA 91504, 818-846-1800 •••••••••••••••••. 0'ln8-1779 
t LSI Jennings, San Jose, CA 95122-2696, 408-292-4025 •••••••••••••••• 0·1571 

Wilcoxon Research, ROCkville, MD 20850; 301-330-8811 •••••••••••.••• B0 2000 
Adams Rije Products, Inc, Glendale, CA 91204 ......................... 818-241-5121 

t Bird Electronic Corp, Cleveland, OH 44139-2794 ....................... 218-248-1200 
Computron Display Systems, Xcel Corporation, Pasadena, CA 91107 ... 818-791-5600 
Crosspoint Div. of Info-LHe, Fairview, NJ 07022 ..............•...•...... '201-941-4455 

EEM 1989 §-Product sold through distributors t-Product meets MIL specs 



Switches (MIL), RF-2440 (Cont'd) 

t Dalco Industries, Inc., Compton, CA 90224 .............................. 213-631-1143 
t Dow-~ey Microwave Corporation, Ventura, CA 93003. • . • • • . . • . . . . • • . . .. 80&650-0260 
tEIecIrospace Systems, Inc., Richardson, TX 75083-1359 •.•.•..••. 214-471>-2108/2107 
t Gen9ral Mlcrowave Corporation, Amityville, NY 11701 .•.•..••.......•.. 516-226-8900 
t JFW Industries, Inc., Indianapolis, IN 46237 ............................. 317-887-1340 
§K&L Microwave, Inc., Salisbury, MD 21801 .............................. 301-749-2424 

Una Electric Products, Hartford, CT 08141 ............. 203-659-3573;1-800-331-1137 
t Lora! Microwave-Wavecom, Northridge, CA 91324 •....•.•••..•.•... ;... 818-882-3010 
t Machine Components Corp., Plainview, NY 11803 ...................... 516-694-7222 
tMACOM, Inc., Burlington, MA 01803 .................................... 617-272-3000 
t Mart.ee SwItch Co. Upland, CA 91788 .................................. 714-962-8988 
t Norsallndustries, Central Islip, NY 11722 ............................... 516-234-1200 
t Premier Microwave, Port Chesler, NY 10573 .... . • . . • . . . . . . • . . . . . . • . .. .. 914-939-8900 

§t Risk, George, IneIs. Kimbal~ NE 69145 ..•..•..••.•.....••.•••..••••••... 308-2$.4645 
t AlC Eleclronics, Inc., Mt. Kisco, NY 10549 .............................. 914-241-1334 
t Sage Laboratories, Inc., Natick, MA 01760 .............................. 506-653-0844 

Standard Grigsby, Inc., Flint Industries, Aurora, IL 60507 .. . . . . . . . . . • . • • .. 312-844-4300 
§ Support Systems IntL COIp. Richmond, CA 94804 ...................... 415-234-9090 
t Teledyne Microwave, Mountain Voew, CA 94043 .................. ;..... 415-968-2211 

Tele-Tech Corporation, Bozeman, MT 59715 •....•.........•.....•..... 406-586-0291 
tTransco Products, Inc., Camarillo, CA 93011~003 ...................... 805-987-8007 

Switch Hardware-2500 - See Vol. C 

Switching Assemblies, PCB Mounted-5150 
Intaq ElectrotouchSys., GM Nameplate, Inc., Seattle, WA 88119, 206-284-5475 

• •••••••••••••••••••••••••••••.•••••••••••••••••••••••••••••••••• B·1866 
Int_wltch, Wm. J. Purdy Co., Burlingame, CA 94010, 415-347011217 •••• B'1867 
Jayco Plastics of CaIHomIa, Inc., Orange, CA 92665, 714-974-1701 ••••• B.1868 
Mechanical Enterprises, Herndon, VA 22070,703-435-9496 •••••••••••• B'1877 
Merntron Technologlea, Inc., Frankenmuth, MI48734, 517-882-2656;800-234-7525 

· ••••••••••••••••••••••.••••••••.•.••••.••••••••••••••••••••••••• B·1878 
oak Switch Syatema, CryataI Lake, IL 80014, 815-459-5000 •••••••••••. B.1880 

Switching Systems, Audio-1300 - See Vol. D 

Switching Systems, Test & Measurement-2900 - See Vol. D 

Switch Seals, Environmental-2500 - See Vol. C 

Swivel Units, Data Entry Terminals-1400 - See Vol. C 

Synchronizers, PCM Bit-1900 - See Vol. D 

Synchronizers (MIL), Antenna-2440 
Sanders AssocIates, Inc., ECBD, A Lockheed Company, Manchester, NH 03108-8500 

· . . . . . ... .. .. . . . . ... . .. . .. . . . . . . . . . . . . • . . .. . .. . .. . .. . .. .. .. . . . . • • . .. . ... 603-645-5548 
t Sandersl A Lockheed Co. Div. Microwave Technlg. Ctr. Manchester, NH 03108 

· . . . .. . . . . .. .. . • .. . . •• . • . . .. .. .. .. • .. . • . • . . .. . .. .• . • . .. . .. • ... • 603-645-6000 X 5548 
tWatkin&-Johnson eo. Palo Alto, CA 94304 ............................. 415-493-4141 

Synchros-4900 - See Vol. D 

Synchros & Resolvers (MIL)-2440 
t Computar Conversions Corp., E. Northport, NY 11731, 516-2.61-3300 •••• 001159 
t Vernitron Controls, Vemitron CorporaUon, Sen Diego, CA 92073, 619-428-5581 

••••••••••••••••••••••••••••••.••••••••••••••••••••••••.•.••••••• B'1313 
t American Electronics, Fullerton, CA 92631 ..•.•........••.•.....•.•..•.• 714-871-3020 
t Astro Instrument Corp., Pompano Beach, FL 33064 ....•...•..•..•.....• 305-973-8900 

Astrosystems, Lake Success, NY 11042 ................................ 516-328-1600 
§t Harowe Servo Controls, 1nc.:A Fasco eo. West Chester, PA 19380 ...•• 215-692-2700 

t Industrial Control eo. Rockledge, FL 32955............................. 407-259-7105 
t Innovate!< Microsysterns, Inc. Millerton, NY 12546-9720 ...•...•.....••.• 914-373-9003 
t Natel Engineering eo. Inc. Simi Valley, CA 93063 ...•.•...•..•...•.•... 805-581-3950 
t Novatronics lric., Stratford, Ontario, CANADA NSA 6V6 . . . . . • . . . . . . • . . . •. 519-271-3880 
t SPS Inc. (Muirhead VacIric), Springfield, NJ 07081 ...................... 201-376-1222 
tTransicoi~ Inc., Worcester, PA 19491>-9990 .............................. 215-277-1300 

Synchro Transmitters, Solid State-4900 - See Vol. D 

Synthesizers, Delay Une-2350 - See Vol. A 

Synthesizers, Freq~ency-2900 - See Vol. D 

Synthesizers, Speech-2325 - See Vol. D 

SyntheSizers, Waveform-2900 - See Vol. D 

Systems Integration - See Services, Systems Integration (VoL 0) 

Tables, X-Y Axis - See Simulators, Motion (Vol. 0) 

Tablets, Digitizing-2000 - See Vol. D 

Tachometers, Generator-4900 - See Vol. D 

Tachometers, Optical-4900 - See Vol. D 

Tachometers, Pulse-4900 - See Vol. D 

Tachometers, Stroboscopic-4900 - See Vol. D 

Tape and Reel Packaging-4100 - See Vol. D 

Tape Decks - See Recorders, Magnetic Tape (Vol. 0), Transports, Tape 
(Vol. 0) 

Tape Duplicators - See Duplicators, MagnetiC Tape (Vol. 0), 
Perforators,Paper Tape (Vol. 0) 

PRODUCT INDEX & DIRECTORY 
Tape Recording Accessories-1300 - See Vol. D 

Tllpe Search Equipment-2000 - See Vol. D 

Tape Winders-2000 _ See Vol. D 

TlipeS, Electricallnsulation-3100 - See Vol. C 

TlipeS, Films & Foils, Pressure Sensitive-2500 - See Vol. C 

Tapes, Heat Shrinkable - See Caps, Forms & Tapes, Heat. Shrinkable 
(Vol. C) 

Tapes, Magnetic, Cllrtridge-2000 .J.. See Vol. D 

Tapes, Magnetic, Reel-2000 - See Vol. D 

Tapes, Magnetic, .Digital Cassette-2000 - See Vol. D 

Tapes, Numerical Control-2000 - See Vol. D 

Tapes, Plastic Coated for Cable-2500 - See Vol. C 

Technical Books-4200 - See Vol. C 

Tees, Coaxial-3450 - See Vol. A 

Tees, Waveguide-3450 - See Vol. A 

Telecommunication Systems & Equipment - See Communications 
Systems, Telephone (Vol. 0) 

Telemetering Systems, ElectroniC - See Communications Systems, 
Telemetering (Vol. 0) 

Telephone Cords & Cord Sets - See Cords & Cord Sets, Telephone 

Telephone Handsets - See Handsets, etc. (Vol. 0) 

Telephone Ringing Generators - See Generators, Signal (Vol. 0) 

Telephone Sets, Exclusion Key-1900 - See Vol. D 

Telephone Systems, Telephones Sound Powered - See 
Communications Systems, Telephone (Vol. 0) 

Teleprinters, Auto Send/Receive-1900 - See Vol. D 

Teleprinters, Keyboard Send/Receive-1900 - See Vol. D 

Teleprinters, Receive Only-1900 - See Vol. D 

Teletypewriters & Equipment·1900 - See Vol. D 

Television Systems & Equipment, Cable (CATV) & Master Antenna 
(MATV) - See CATV Systems & Equipment (Vol. 0) 

Television Systems & Equipment Closed Circuit-1900 - See Vol. D 

Temperature Compensators-5300 
Kelema/Rodan Division, Anaheim, CA 92806, 714~.oo81 ••••••• B.'899-19OO 

t Micro-Ohm Corp., Duarte, CA 91010, 818-3575377 •••••.•.•.•••••••••• B'1907 
Quality Thennistor, Boise, 1083709, 208-377-3373 ••••••••••••••.••••• Ao2199 
Weatern Elctm. Comps. Corp., Camarillo, CA 93010, 805-482-8002 .• B.1922-1925 

§t Anritsu Meter Co. of America, Franklin Lakes, NJ 07417 ................. 20HI48-0033 
Betatherm Corp., Shrewsbury, MA 01545 ............................... 508-842-0516 

§ EDL, Inc., Hauppauge, NY 11788 ...................... 516-435-2808;1-800-DIAL EDl. 
§Jumo Process Control, Inc., Bergenfield, NJ 07621 ..... ,................ 201-501-0080 
§ KRLlBantry Components, Inc., Manchester,NH 03103 ........•......•.. 6~68-321 0 

Midwest Components, Inc. Muskegon, M149443 ........................ 616-7n-2602 
Pracision Resistor Co. Inc., Largo, FL 34647 •........•..•.........•..•.. 813-541-5771 
Riehard-LeeCo., Cranford, NJ 07016 •..•............•....... ,.......... 201-276-0710 

Temperature Indicators - See Meters, Temperature (Vol. 0), Labels, 
Temperature Indicating (Vol. B) 

Temperature Sensors - See Transducers, Temperature (Vol. B) 

Tensile Testers - See Testers, Material (Vol. 0) 

Terminal Blocks (Incl. Barrier Types)-2100 - See Vol. C 

Terminal Blocks, DIN Rail Mounting-2100 - See Vol. C 

Terminal Blocks, I'anel Mounting-2100 - See Vol. C 

Terminal Blocks, PC Board Mounting-2100 - See Vol. C 

Terminal Boards-2100 - See Vol. C 

Terminal Boards, Blocks, Strips (MIL)-2440 
Beau Products Div., Vemitron Corp., laconia, NH 03247, 603-524-5101 

............................. , • .. .. • . .... • .. .. • .. .. .. • . .. ... C'1290,1293 
Oxlay, Inc., Branford, CT 06405,203-488-1033 ••.••••••• ,............. B'1025 
WECO Electrical ConnectOfll, Inc., Mooers, NY 12958, 518-298-4810 

• • • . • • . • . • • • • • • . • • • • • • • • • • • • . • • • • • • • . • •• • • • • • • • . • • • • • • . • . • •• C'1564-1565 
§ WECO Electricsl Connectors, Inc., Kirkland, Quebec, CANADA H9H 3L4, 

514~-9136 ............................................... C'1564-1565 
Andon Elctms. Corp., Lincoln, RI 02855 ................................. 401-333-0388 

§-Product sold through distributors f-Product meets MIL specs EEM 1989 



Auga~ Inc., Interconnection Products Group, Attleboro, MA 02703 •. :.... 508-222-2202 
Concord Electronics Corporalion, New York, NY 10012 ............... 1-212-n7-6571 
Doran Manufacturing Co, CinCinnati, OH 45225 ......................... 513-681-5424 
Enlrelec, Alsthom Inlernalional, Spring Valley, NY 100n ................ 914-425-7460 
FIC Corp, Rockville, MD 20852 .......................... 301-881-8124;800-638-6594 

tFlight Connector, TransTechnology Electronics, Peoria, IL 61615-1584 .. 30~93-3300 

Jan Hardware Mig. Co, long Island City, NY 11101 ..................... 718-361-0800 
§Jolo Induslries Inc.. Garden Grove, CA 92643 .......................... 714-554-6840 
§ Reliance Comm/Tec, Reliance Electric, Cleveland, OH 44199 .......... 800-245-4501 

§tSyracuse Electronics, Pass & Seymour, Inc, Syracuse, NY 13221 ....... 315-468-6211 

Terminal Equipment, Digital-2000 - See Vol. D 

Terminal Strips (Inc I. Barrier Types)-2100 - See Vol. C 

Terminals, Communications-2000 - See Vol. D 

Terminals, Credit Authorization-2000 - See Vol. D 

Terminals, Crimp-2100 - See Vol. C 

Terminals, Data Display (Incl. Alphanumeric & Graphic)-2000 - See 
Vol. D 

Terminals, Data Entry, Multimedia-2000 - See Vol. D 

Terminals, Disconnecting-2100 - See Vol, C 

Terminals, Display-2000 - See Vol. D 

Terminals, Double Level-2100 - See Vol. C 

Terminals, Feedthru-2500 - See Vol. C 

Terminals, Ferrule, Cable-End-2100 - See Vol. C 

Terminals, Financial-2000 - See Vol. D 

Terminals, Fused-2100 - See Vol. C 

Terminals, Ground-2100 - See Vol. C 

Terminals, Intelligent/Programmable, Batch-2000 - See Vol. D 

Terminals, Intelligent/Programmable, Interactive-2000 - See Vol. D 

Terminals, Intelligent/Programmable, Multiprogramming-2000-
See Vol. D 

Terminals, Intelligent/Programmable, Multiuser-2000 - See Vol. D 

Terminals, Intelligent/Programmable, Real Time-2000 - See Vol. D 

Terminals, Intelligent/Programmable, Transaction Processing-2000 
- See Vol. D 

Terminals, LED/Lamp Indicators-2100 - See Vol, C 

Terminals, Lug (All Types)-2100 - See Vol. C 

Terminals, Miniature & Subminiature-2100 - See Vol. C 

Terminals, Point-of-Sale-2000 - See Vol. D 

Terminals, Printed Circuit Board-2100 - See 1101. C 

Terminals, Push-on, Quick Disconnect - See Connectors & 
Terminals, Push-on, Quick Disconnect (Vol. C) 

Terminals, Solderless-2100 - See Vol. C 

Terminals, Standoff-2100 - See Vol. C 

Terminals, Threaded-2100 - See Vol. C 

Terminals, Touch - See Touch Terminals (Vol. D) 

Terminals, Turret-2100 - See Vol. C 

Terminals, Wirewrap-2100 - See Vol. C 

Terminals (MIL), Ground Data-2440 
u.s. Terminals, Cincinnati, OH 45243, 513-56H1145 ••••••••••••••••••• CoI557 
Aug~ Inc., Interconnection Products Group, Attleboro, MA 02703 ....... 508-222-2202 

tAydin Corp, Horsham, PA 19044 ....................................... 215-657-7510 
tMiHope Corp, Melville, NY 11747 ....................................... 516-420-0200 
t Northem Precision Labs., Fairfield, NJ 07006 ........................... 201-227-4800 
t Slanford Telecommunicalions, Inc, Santa Clara, CA 95054 ............. 408-748-1010 

Terminations, Antenna-Also See Dummy Loads-2S00 - See Vol. C 

Terminations, Cable-2100 - See Vol. C 

Terminations, Fiber Optic-2475 
t Interoplics, Purdy Group, Burlingame, CA 94010, 415-347-n27 •...•.•• B.1214 

§t MERET,.Inc., Santa Monica, CA 90404-4998, 213-828-7496 ••••••••••••• B·1215 
Sharp Electronics Corp., Microelectronics DiY., Mahwah, NJ 07430, 201-529-8757 

•••••••••••••••••••••••••••••••••.••••.••••••••.••••••••••••••••• B·1219 
Auga~ Inc, Interconnection Products Group, Attleboro, MA 02703 ....... 508-222-2202 

Cinch Connector Division, Labinal Components & Systems Inc., Bk Grove Village, IL 
60007 ................................................................ 312-981-6000 

§ Concord Electronics Corporation, New York, NY 10012 ............... 1-212-7n-6571 
Dubbeldee Harris Diamond Corp.:D. Drukker & Zn N. V, Mt Arlington, NJ 07856 

....................................................................... 201-nG-1420 
Fibronics International Inc., Communications Way. Hyannis, MA 02601-1892 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 508-778-0700 
t Foundalion Instruments Inc.. Nepean, ON, CANADA K2E 7 J6 ........... 613-226-4000 
tLightConlrol Syslems Inc, Tyngsboro, MA 01879 ....................... 617-649-9870 
tMath Assocs., Westbury, NY 11590 ..................................... 516-334-6800 
tOplelecom, Inc, Gaithersburg, MD 20877 ............................... 301-840-2121 
§Phoenix Cont~ Harrisburg, PA 17111 ................................. 717-944-1300 

Sumnronics, Inc. Sumitomo Corporation, Sunnyvale, CA 94086 ......... 408-737-7683 
§ Thomas & Betts Corporation, Bridgewater, NJ 08807 ......•............ 201-665-1600 

U.S. Instr. Renlals, San Mateo, CA 94403 ............................... 800-824-2873 

Terminations, Microwave-3450 - See Vol. A 

Terminations, VHF, Video, Pulse-1900 - See Vol. D 

Termination Systems, Wire-2100 - See Vol. C . 

Test Assemblies (MIL)-2440 
Qualitec Technologies, Inc., Palo Alto, CA 94303-1706, 408-984-1763 ••• 001336 

t Cardinal Control eo.. KenSington, CT 06037 ............................ 203-828-6379 
Computer Doctors, College Park, MD 20740 .......... 1-800-RAM-STAR;301-474-3095 
Grim Corporation, Medford, NJ 08055-0968 ............................. 609-267-7950 
SPS Inc. (Muirhead Vactric), Springfield, NJ 07081 ...................... 2Ot-376-1222 

§ Sunshine Scientffic Inslruments, Philadelphia, PA 19115 ................ 215-673-5600 
U.S. Inslr. Renlals, San Mateo, CA 94403 ............................... 800-824-2873 

Test Equipment - See Meters, Acceleration, Admittance, etc. (Vol. D) 

Test Equipment, Closed Circuit TV-Also See Television Systems & 
Equipment, Closed-Circuit-2900 .,.. See Vol. D 

Test EqUipment, Color TV-2900 - See Vol. D 

Test Equipment, Data Communications, Monitors & Recorders-2900 
- See Vol. D 

Test Equipment, Fiber Optic-2475 
t AdYantest America, Inc., Uncolnshire, IL 60069,312-634-2552 ••••• 001215-1217 

Berkeley Nucleonics Corp.; Richmond, CA 94804,415-234-1100 •••••••• 001230 
Dymec Silicon Transistor Corp., Winchester, MA 01890, 617-729-7870 

............................................................ B·1206-1207 
Genstar Rental Electronics, Inc., Woodland Hills, CA 91367, 800-331-3440 (in 

CA);800-227-8409 ................................................ 0012n 
Litton Poly-Scientific, Diy. of Litton Industries, Blacksburg, VA 24060-3100, 

703-953-4751 .................................................... B·1208 
Ross Engineering Corp., Campbell, CA 95008, 40B-3n-4621 ••••••••••• B·1217 
Advantest Corporalion, Tokyo 163, JAPAN ................................ 03-342-7500 
Amelek Conlrols Div, Ametok Fiber Optic Products, Feasterville, PA 19047 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215-355-6900 
t Anritsu, Oakland, NJ 07436 .............................. 201-337-1111;800-255-7234 

Biddle Instruments, Blue Be!I, PA 19422 ................................ 215-848-9200 
Contact East, N. AndOver, MA 01845 .. . . . . . . . . . . . . . . .. . . . . . . . .. . .. . . . . . . 508-682-2000 
DSA, Inc.(Dai-lchi Shoji of America), Div. of Leader Instruments, New York, NY 10011 

.........................................•............................. 212-691-9050 
EG&G Gamma Scienlific, Oiv. of EG&G Inc., San Diego, CA 92123 ...... 619-279-8034 

§ EXFO EO. Engineering, Quebec City, Quebec, CANADA G1N 3Y2 ...... 418-683-0211 
§Feedback, Berkeley Hghls., NJ 07922 ................................... 201-484-5181 
t Force, Inc., Christiansburg, VA 24073 ................................... 703-382-D462 

GTE Fiberoplic Products, Williamsport, PA 17701 ... 717-328-6591;1-800-FBR-GPTlCS 
§ Hewlett-Packard Co., Cupertino, CA 95014 . .. . . . . . . . . . . . . . . . . . . . . . . . .. . . 800-752-0900 
t INTELCO, Aclon, MA 01720 ............................................ 508-284-4485 
t Math Assocs., Weslbury, NY 11590 .... .... . .. ... . . . . . . . .. . .. . . . .. . .. ... 516-334-6800 

3 M Photodyne Inc, Camarillo, CA 93010 ............................... 805-388-8378 
t Power Technology, Inc., Little Rock, AR 72219 .......................... 501-568-1995 
§ Siecor Electro-Oplic Products, Siecor Corporation, Research Triangle Park, NC 27709 

......................................... : ............ 1-800-88B-LAN1;919-461-5100 
Sumilronics, Inc. Sumnomo Corporation, Sunnyvale, CA 94086 ......... 408-737-7683 
Tektronix, Inc., Beaverton, OR 97077 .. . .. . .•.. .. .. . . . . . .. . .. .. .. ... .. . .• 800-835-9433 
U.S. Instr. Renlals, San Mateo, CA 94403 ................................ aoo-S24-2873 
Velmex, Inc, Easl Bloomfield, NY 14443 .....•........... 716-65Hi151;80Q-842-6448 

t York Technology, Inc., Burbank, CA 91502 .............................. 818-955-8927 

Test Equipment, Mechanical Impedance-2900 - See Vol. D 

Test Equipment, Memory Systems, Disk-2900 - See Vol. D 

Test Equipment, Motor-2900 - See Vol. D 

Test Equipment, Rental & Lease - Also See Services, Electrical 
Measurement & Test-2900 - See Vol. D 

Test Equipment, RFI Susceptibility-2900 - See Vol. D 

Test Equipment (MIL)-3475 
Ball Corp., Efratom Di1lision, Irvine, CA 92718-1605, 714-no-5000 .•.••• Ao1349 
Blue M, A Unit of General Signal, Blue Island, IL 60406, 312-385-9000 ••• 001206 
Cirrls Systems, Salt Lake City, UT 84115, 801-466-6600;800-424·n47 .•• 001233 
lET Labs, Inc., Westbury, NY 11590, 516-334-5959 ••••••••••••••• 001286-1293 
North Atlantic Industries, Hauppauge, NY 11788, 516-582-6500 ••••••••• 001328 

t Sunrise Electronics; Inc., Glendora, CA 91740, 818-914-1926 ••••••••••• 1)01348 
American Electronic Laboratories Inc., Lansdale, PA 19446 ....•........ 215-822-2929 
Astrosysterns, Lake Success, NY 11042 ................................ 518-328-1600 

EEM1989 §-Product sold through distributors t-Product meets MIL specs 



Test Equipment (MIL)-3475 (Cont'd) 

. t Atec, Inc.. Houston. TX 77055 ............. '" ....... '" .....•..•... ,...... 7t3-468-7971 
. t Bird Electronic Corp.. Cleveland, OH 44139-2794 ..........•••....•....• 216-248-1200 

Cincinnati SulrZero Prods., Cincinnati, OH 45241 '" ..................... 513-772-8810 
t Collins Avionics Divisiena. Rockwell Inti, Cedar Rapids, IA 52498 .....•. 319-395-1000 

§tColoradO Data Systems, Inc.. Englewood, CO 80110 ....•....•...•....•. 303-762-1640 
Custom ScL Instrs.. Cedar Knolls, NJ 07927 .. . . . . • . . . • . • . . • . • . . . • . . . . . . . 201-538-8500 

§EDL.,Inc.. Hauppauge, NY 11788 ...................... 516-435-2808;I-800-DIAL EDl 
tElectro-Opticallndustries, Santa Barbara, CA 93130 ...•...... 805-964-6701 (ext 280) 

Elgar/intepro Systems. San Diego, CA 92121 .......... 619-456-0261;1-801l-854-2213 
t Everett/Charles Test Equipment. Inc.. Pomona. CA 91767 .............. 714-621-9511 
t Hafslrom Technical Products, Inc.. San Diego, CA 92109 ... : ............ 619-274-8822 
t Hazeltine Corp.. Emerson Electric Co, Greenlawn, NY 11140 ........... 516-261-7000 
tHoneywelllnc.. Aerospace & Defense Grp.. Minneapolis. MN 55408 ..... 612-870-5186 
t Industnal Control Co., Rockledge, FL 32955............................. 407-259-7105 

Julie Research Labs., New York, NY 10001 ............................. 212-833-6625 
t Kay Elemetncs Corp, Pine Brook. NJ 07056-9798 •.....••.••.••........ 201-227-2000 

LTX. Westwood, MA02080 .... ; ........................................ 617-461-1000 
tNatel Engineenng Co., Inc, Simi Valley, CA 93063 ...................... 805-581-3950 
t NH Research, Incorporated, Instrumentation Products Division. Irvine, CA 92714 

............................................... '"...................... 714-474-3900 
tPacific ElectroDynamics, Inc.. Redmond, WA 98073-9745 .............. 206-881-1700 
tPhoto Research:KoIlmorgen. Chatswonh, CA 91313-2192 .............. 818-341-5151 

Plessey Electronic Systems Corp.. Wayne, NJ 07470 .................•. 201-633-6000 
t Production Autometion, Inc.. Santa Clara. CA 95054 ...••..•.•...•. " • . • . 408-980-9880 
t Radio Research Instrument Co, Inc.. Waterbury, CT 06704-3506 •.. . . . .. 203-753-5840 

Schenck Pegasus Corp, Troy, MI 48OB3 ................................ 313-889-9000 
t Tektronix, Inc, Beaverton, OR 97077 .. .. . .. . . .. . .. ... .. . ... . .. .. .. . .. . .. 800-835-9433 
tTeledyne Ryan Electronics, San Diego, CA 92123 ...................... 619-580-6400 

Telephonics Corporation/PRO Instruments, Huntington, NY 11743 
................................................................. 516-549-6415/6102 

tTnG-Tech International, San Fernando, CA 91340 ....................... 818-365-9200 
Varo Electron Devices:Anlmo Inds. Co., Garland, TX 75046............. 214-487-4129 
Veeco Instrull19l11s Inc.. Plainview, NY 11 B03 ........................... 516-349-8300 

t Watkins-Johnson Co., Palo Mo, CA 94304 ............................. 415-493-4141 
t Zehnte\ Inc.. Walnut Creek, CA 94598 ........................ ,......... 415-932-6900 

Test Fixtures, ATE-2900 - See Vol. 0 

Test Methods (MIL)-2440 
Instrument Spec;lalties Co., Dllleware Water Gap, PA 18327, 717-424-8510 

•••••••••••••••••••••••••••••.••••••••••••••••••••••••••••••••••• 1>1298 
Product Technology, Inc., Irvine, CA 92714, 714-474-8998 ••••.•••••••• C>1719 
Qualltec Technologies, Inc., Palo Alto, CA 94303-1706, 408-984-1763 .,. 1>1336 
LTX. Westwood, MA 02090 ............................................. 617-461-1000 
RTS Systems, Inc.. Burbank, CA 91506 ................................. 818-568-8700 

t Zehnlel, Inc.. Walnut Creek, CA 94598 .................................. 415-932-8900 

Test POints, PCB Mounted-2500 - See Vol. C 

Test Sets, Communications-1900 - See Vol. 0 

Test Sets (MIL)-2440 
Instrument Specialties Co., Delaware Water Gap, PA 18327, 717-424-8510 

•••••••••••••••••••••••••••••.••••••••••••••••••••••••••••••••••• 1>1298 
Qualltec Technologies, Inc., Palo Alto, CA 94303-1706,408-984-1763 ••. 1>1336 

t Atec, Inc.. Houston, TX 77055 ........................................... 713-468-7971 
t Boeing Electronics, Seattle, WA 98124-6269 .....•.•....•............... 206-657-7474 
tCabletest Products Co, Melrose, MA 02176 ............................ 617-665-2932 

CDS - ColoradO Data Sys., Englewood, CO 80110 ...... 303-762-154O;SOO-CDS-ATEI 
tComputer Conversions Corp.. E. Northport, NY 11731 , .................. 516-261-3300 
t Comtech Microwave Corp.. Comtach Corp.. Hauppauge, NY 11788 ..... 516-435-4646 
t Electro-Opticallndustries, Santa Barbara. CA 93130 ....•..... 805-964-6701 (exl280) 
tETM Electromatic Inc, Newark, CA 94560 .......................... , .. ,. 415-797-1100 
tHazeltine Corp, Emerson Electnc Co., Greenlawn, NY 11740 ........•.. 516-261-7000 
tHoneywelllnc.. Aerospace & Defense Grp.. Minneapolis. MN 55408 ..... 612-870-5186 
t Natel Engineenng Co, Inc.. Simi Valley, CA 93063 •.....•...•........... 805-581-3950 
t Northern Precision Labs., Fairfield, NJ 07008 ........................... 201-227-4800 
t Pacific Electro Dynamics, Inc.. Redmond, WA 98073-9745 ..•........... 206-881,1700 
t Production Automation, Inc.. Santa Clara. CA 95054 . .. . . • . . . • . . . . . . . • • .. 408-980-9880 
t Sunnse Electronics, inc.. Glendora, CA 91740 .......•...••..........•... 818-914-1926 
tTeledyne Ryan Electronics, San Diego, CA 92123 ...................... 619-580-6400 

Varo Electron Devices:An lmo Inds. Co., Garland, TX 75046 . . . . . • . . . . . • . 214-487-4129 
Wavetek San Diego, Inc.. San Diego, CA 92123 ....................... ,. 619-279-2200 

Test.Systems, Automatic DC-2900 - See Vol. 0 

Test Systems, Bosrd-2900 - See Vol. 0 

Test Systems, Component-2900 - See Vol. 0 

Test Systems, Computer Controlled (Automatic)-2900 - See Vol. 0 

Test Systems, Development Engineering - See Services, Assembly & 
Fabrication (Vol. 0) 

Test Systems, Functional-2900 - See Vol. 0 

Test Systems, Hall Effect-2900 - See Vol. 0 

Test Systems, IC-2900 - See Vol. 0 

Test Systems, Thermal Stress-2550 - See Vol. 0 
Test Systems, Ultrasonic, Computer Controlled-2900 - See Vol. 0 

Test Systems, VLSI & Memory-2900 - See .Vol. 0 

Testers, Accelerometer - See Calibrators, Accelerometer (Vol. 0) 

PRODUCT INDEX & DIRECTORY 

Testers, Armature-2900 - See Vol. 0 

Testers, Battery-2900 - See Vol_ 0 

Testers, Bit Rate-2900 - See Vol. 0 

Testers, Burn-in, Aging-2550 - See Vol. 0 

Testers, C8ble-2900 - See VOI_ 0 

Testers, Capacitor-2900 - See. Vol. 0 

Testers, Circuit - See Testers, Signal Tracing (Vol.O) 

Testers, Coil & Transformer-2900 - See Vol. 0 

Testers, Communication Equipment (Automatic)-2900 - See Vol. 0 

Testers, Component Linearity-2900 - See Vol. 0 

Testers, Corona-2900 - See Vol. D 

Testers, CRT -2900 - See Vol. 0 

Testers, Diode-2900 - See Vol. 0 

Testers, Electron Beam-2900 - See Vol. 0 

Testers, Electrical Parameter-2900 - See Vol. 0 

Testers, Electric Power - See Monitors, Power, AC & DC (Vol. 0) 

Testers, Encoder-2900 - See Vol. 0 

Testers, Fiber Optic-2900 - See Vol. D 

Testers, Ground Resistance - See Meters, Ohm (Vol. 0) 

Testers, Heat, Manual-2550 - See Vol. 0 

Testers, Hipot - See Testers, insulation Breakdown (Vol. 0) 

Testers, Insulation Breakdown-2900 - See Vol_ 0 

Testers, Insulation Resistance-2900 - See Vol. 0 

Testers, Integrated Circuit (Automatic)-2900 - See Vol. 0 

Testers, Integrated Circuit (Manual)-2900 - See VOI_ 0 

Testers, Interface-2900 - See Vol. 0 

Testers, LEO & LED Arrays-2900 - See Vol. 0 

Testers, Life, Component-2550 - See Vol. 0 

Testers, Logic Card-2900 - See Vol. 0 

Testers, Loopback-2900 - See Vol •. 0 

Testers, MagnetiC Core-2900 - See Vol. 0 

Testers, Magnetic Head Media-2900 - See Vol. 0 

Testers, MagnetiC Medium-2900 - See Vol. 0 

Testers, Magnetron-2900 - See Vol. 0 

Testers, Material-2550 - See Vol. 0 

Testers, Memory Board-2900 - See Vol. 0 

Testers, Meter-2900 - See Vol. 0 

Testers, MicrowaviI-2900 - See Vol. 0 

Testers, Modem-2900 - See Vol. 0 

Testers, Motor-2900 - See Vol. 0 

Testers, Multibus-2025 - See Vol. 0 

Testers,PIND-29OO - See Vol. 0 

Testers, Potentiometer-2900 - See Vol. 0 

Testers, Power Supply-2900 - See Vol. 0 

Testers, Pulse Jitter-2900 - See Vol. 0 

Testers, Relay-2900 - See Vol. 0 

Testers, Resistivity-2900 - See Vol. 0 

Testers, Resistor-2900 - See VOI_ 0 

Testers, ROM Devices-2900 - See Vol. 0 

Testers, Servo - See Analyzers, Servo (Vol. 0) 

Testers, Shock-2550 - See Vol. 0 

Testers, Short Turn - See Testers, Coil (Vol.O) 

§-Product sold through distributors t-Product meets MIL specs EEM 1989 



PRODUCT INDEX & DIRECTORY Thermocouples, Elements & Accessories-5300 
Testers, Signal Tracing-2900 - See Vol. D 

Testers, Solderability-4100 - See Vol. D 

Testers, Synchro/Resolver-2900 - See Vol. D 

Testers, Thickness (all types)-2900 - See Vol. D 

Testers, Thyristor-2900 - See Vol. D 

Testers, Tracking & Erosion Resistance (Insulation)-2900 - See 
Vol. D 

Testers, Transistor-2900 - See Vol. D 

Testers, Transmission & Delay-2900 - See Vol. D 

Testers, Tube-2900 - See Vol. D 

Testers, Vibration-Also See Services, Environmental Test-2900 -
See Vol. D 

Testers, Voltage-2900 - See Vol. D 

Testers, Voltage Breakdown-2900 - See Vol. D 

Testers, (MIL)-2440 
Qualitec Technologies, Inc., Palo AHo, CA 94303·1706, 408-984·1763 •.. 001336 

t Northern Precision Labs., Fairfield, NJ 07006 ................. 201-227-4800 
tPacific Electro Dynamics, Inc. Redmond, WA 98073-9745 ... 206-881-1700 
t Production Automation, Inc, Santa Clara, CA 95054 .. . . . . . . . . . 408-98()"9880 
tTrio-Tech International, San Fernando, CA 91340... 818-365-9200 

Testing, Environmental - See Services, Environmental Testing (Vol. OJ 
Thermal COllverters - See Converters, Thermal (Vol. B) 

Thermal Imagers - See Imagers, Thermal (Vol. OJ 
Thermal Platforms-2900 - See Vol. D 

Thermistors-S300 
Betatherm Corp., Shrewsbury, MA 01545, 508-842-0516 •.•..•.•....•.• 6'1889 
Cambridge Aeroflo, Inc., Shirley, MA 01464, 508-45-2346 ••.••••.•••..• C'1641 

§ Dale Electronics, Inc., EI Paso Div., EI Paso, TX 79926-6728, 915·592-3253 
............................................................ B'1890-1893 

Elmwood Sensors, Pawtucket, RI 02861, 401-727-1300 .•.••••..••.••.• B"895 
§t Fenwal Electronics/ APD, Kidde, Inc., Millord, MA 01757, 508-478-6000 •• 6'1896 
§t Ketema/Rodan Division, Anaheim, CA 92806, 714-630-0081........ B-1898-1900 

§ Keystone Carbon, Thennistor Div., Sf. Marys, PA 15857, 814-781·1591 
....... ...................... .......... ...... ............... B·1901·1903 

Mepco/Cent.alab, North American Philips Corporalion, Mineral Wells, TX 76067, 
817-325-7871 .................................................... A"981 

§ Midwest Components, Inc., Muskegon, M149443, 616·777-2602 •••• B'1910-1911 
§t Mursla Erie North America, Inc., Smyrna, GA 30080, 404-436·1300 ••.••• A'1999 

NES,lnc. (Nationwide Electronic Systems), Carpentersville, IL 60110, 
312-426-5900 .................................................... 001407 

Omega Engineering, Stamford, CT 06907,800-826·6342 ••••...•••..•.. C'1907 
t Quality Thermistor, Boise, 1083709, 208-Sn-3373 .•..•.• Ao 2198·2199, B-1915 

Western Elclrn. Comps. Corp., camarillo, CA 93010, 805-482-8002 •. B0 1922-1925 
Advanced Thermal Products, Inc, St Marys, PA 15857 .................. 814-772-0278 

§ Allen Co, Inc., Robert G, N. Hollywood, CA 91605 ....... 818-765-8300; 800-999-3711 
Alp~a Thermistor,lnc., San Diego, CA 92121 ............ 619-549-4660 
Attech Corp, Somerville, NJ 08876 ..................... 201·359-4454 

§ Atkins Technical Inc, Gainesville, FL 32608 ............ . . . . . . . . . . . . . .. 904·378-5555 
Barber-COlman Co., Indl.lnstrs. Div., Rocklord, Il61125-7040 ..... 815·877-0241 
Canadian Thermostats & Control Devices Ltd., Montreal, PQ, CANADA H4P2B8 

....................................................................... 514-739-3274 
tTha Carborundum Company, Electronic Ceramics, Niagara Falls, NY 14302 

............................................................. 718-278·2000 
§Colber Corp, Irvington, NJ 07111 ....................................... 201-371-9500 
§Dale Electronics, Techno Division, Van Nuys, CA 91405-1139 818-781-1642 

Daytronic Corp, Hawker Siddeley, Miamisburg, OH 45342 .............. 513-866-3300 
OigHec, Marion, OH 43302 .............................................. 614-387-3444 

§ Dowty Electronics Co, Therrnocontrol Div. Brandon, VT 05733 ......... 802-247-6811 
§EDL, Inc., Hauppauge, NY 11788 ...................... 516-435-2808;1-800-DIAL EDL 

Electronic Component Assembly, Inc., San Diego, CA 92121 ............ 619-549-0808 
tEMCA/ROHM & HAAS, Montgomeryville, PA 16936 .................... 215-855-1000 

Eldech Instruments Corp, Wa~ham, MA 02154 ......................... 617-890--7440 
§FENWAL INC. Ashland, MA 01721 ..................................... 508-881-2000 
§ GG-Thorsen, Rocklord, IL 61105-1209 ................. . .. . .. . .. ... . . . .. 815-968-9661 

§t Gordon Co.:Watlow, Richmond, IL 60071 ............................... 815-678-2211 
Hughes Aircraft Co, Microelctms. Sys. Div. Irvine, CA 92715 ............ 714-752-3800 

§ Industrial Computer Designs, Inc, Wesllake Village, CA 91362 .......... 818-889-3179 
Inlerelectronics Corp, Congers, NY 10920 .............................. 914-EL8-8000 
International Mircoelectronics, Arlington, TX 76003 ...................... 817-561-2244 
International Resistive Company, Boone, NC 28607 ........... . . . . . . . . .. 704·264-8861 

§Law, R E Instrument Inc., Palos Hills, IL 60465 ......................... 312-974-4000 
§Love Controls Corp, Wheeling, Il60090 ................................ 312-541'3232 

Mepco/Centralab Corp. Hdqrtr, North American Philips Corporation, Riviera Beach, FL 
33404 . .. . ... . .. . . . . . .. . .. . . ... .. . .. . . . . . . . . .. . . . . . .. . . . . . . .. . . .. . . . .. 407-881-3200 

Micro Devices Product Group, Therrn-O-Disc, Inc., Mansfield, OH 44907 
. . . . . . . . . .. . .. . . . . . . . . .. . . . . . .. . . . . .. . . . .. . . .. . . . . . . . . .. . . . . .. . . . . . . . .. 419-525·8500 

Mouser ElectronicS, Mansfield, TX 76063 ............................... 60()"348-6873 
§ Murata Manufacturing Co. Ltd., Nagaoka-Kyo-Shi, Kyoto, JAPAN 617 ... 075-951-9111 

Philips CircuH Assernblies, A Subdivision 01 North American Philips Corp, West 
Lafayelle, IN 47906 .................................................. 317'463-2536 

Philips Electronics Ltd, Philips Comps., Scarborough, ONTARIO, CAN. M1B lM8 
.............................................................. 418-292-5161 

t Piazo Electric Products, Inc, Metuchen, NJ 08840 ................•..... 201-548-2800 
Raychem Corp., Elctms. Grp. Menlo Pari<, CA 94025 .................... 415-361-3860 

§ RFL Inds., Inc., (DBA) Dowty Elctrns. Co, Brandon, VT 05733 ........... 802-247-6811 
§ Science/Electronics, Dayton, OH 45401·0986 .......................... 513-859-5555 
tSensor SCientific, Inc., Fairfield, NJ 07006 ................ 201-227-7790;aoo-S24-1610 

§t Siernice, Inc., Grand Junction, CO 81502 . . . . . . . . . .. .. .. .. . . . . . . . ... . .... 303-242-0810 
§Shokai Far East, ltd, Hartsdale, NY 10530 ............................. 914-681-0700 

Stetron International, Inc, Buffalo, NY 14203 ............................ 718-854-3443 
§ Sunshine Scientific Instruments, Philadelphia, PA 19115 ................ 215-673-5600 

Sylvania GTE Control Devices, Standish, ME 04084 .................... 207-642-4535 
§ TDK Corporation, Electronic Components & Materia~ Tokyo, JAPAN 103 

Techno, Inc, Van Nuys, CA 91405 .................................... .. 
§ T egam, Inc. Madison, OH 44057 ....................................... . 

Tharm-D-Disc, Inc, Sub. Emerson EIec. Co. Mansfield, OH 44907 ...... . 
tThermometrics, Inc, Edison, NJ 08817-4695 .......................... .. 
§ UnHed Electric Controls, Watertown, MA 02172 ........................ . 

§t Unitrode Corp., Watertown, MA 02172 ................................. . 
§t Victory Engineering Corp., Springfield, NJ 07081 ....................... . 
§t Weed Instrument Co., Inc., Round Rock, TX 78664-0300 ............... . 
§t Yellow Springs Instrument Co, Yellow Springs, OH 45387 ............. . 

Thermistors, Surface Mount-S300 

(03) 278-5111 
818-781-1642 
218-428-750S 
419-525-8500 
201-287-2870 
617-928-1000 
617-928-0404 
201-379-5900 
512-255-7043 
513-767-7241 

Betatherm Corp., Shrewsbury, MA 01545,508-842-0516 .••••.••••••••• B'1889 
§ Dale Electronics, Inc., EI Paso Div., EI Paso, TX 79926-6728, 915-592-3253 

............................................................ B'1890-1893 
Fenwal Electronics/APD, Kidde, Inc., Milford, MA 01757,508-478·6000.. B'1896 

§ Ketama/Rodan Division, Anaheim, CA 92806, 714-630-0081 ••••.••••.•. B'19OO 
Keystone Carbon, Thermistor Div., Sf. Marys, PA 15857, 814-781-1591 •• B'1902 
Midwest Components,lnc., Muskegon, MI49443, 616-777-2602 

..................... ,................................. B·I908-1909,1911 
Quality Thennistor, BOise, 1083709, 208-3n-3373 ............... A'2198-2199 

t Senso. SCientifiC, Inc., Fairfield, NJ 07006, 201-227-7790;800-524·1610 
. . .. ........................................................ B'1918-1919 

Western Elctrn. Comps. Corp., Camarillo, CA 93010, 805-482-8002 •• B'1922-1925 
Alpha Thermistor, Inc., San Diego, CA 92121 ............................ 619-549-4660 
Canadian Thermostats & Control Devices Ltd., Montreal, po, CANADA H4P2B8 

...................................................................... 514-739-3274 
§Dale ElectroniCS, Techno Division, Van Nuys, CA 91405-1139 .......... 818-781-1642 

Electronic Component Assembly, Inc., San Diego, CA 92121 ............ 619-549-0808 
§ FENWAL INC., Ashland, MA 01721 ..................................... 508-881-2000 

Instrulab, Dayton, OH 45404 ............................................ 513-223-2241 
§ Murata Manufacturing Co, Ltd., Nagaoka-Kyo-Shi, Kyoto, JAPAN 617 ... 075-951-9111 

Slemice, Inc., Grand Junction, CO 81502 ................................ 303-242-0810 
Stetron International, Inc. Buffalo, NY 14203 ............................ '718-854-3443 

tThermometrics, Inc. Edison, NJ 08817-4695 ............................ 201-287-2870 

Thermocouple Devices & Materials - See Cooling/Heating Modules, 
Thermoelectric (Vol. B) 

Thermocouple Interfaces for Personal Computers-2000 - See 
Vol. D 

Thermocouples, Elements & Accessories-5300 
Best Technology Inc., Seattle, WA 98109,206-382-1300................ B'1888 
calex MIg. Co., Inc., Pleasant Hill, CA 94523, 415-932-3911 ••••••••••••• 001008 
Meleor/Malerials Elctrn. Prods., Trenton, NJ 08648, 609-393-4178 •• B0 1904-1905 
NES, Inc. (Nationwide Electronic Systems), Carpentersville, IL 60110, 

312-426-5900 .................................................... 001407 
Omega Engineering, Stamford, CT 06907, 800-826-6342 •••••• .C·1907, 001015 
PPM,lnc., Cleveland, OH 44139, 216-349-2300 •••••••••••••••••••••••• 001334 
Quality Thermistor, Boise, 1083709, 208-3n-3373 ..........•......... B'1914 
Acme Elec. Heating Corp, Hialeah, Fl 33013 ........................... 305-685-8326 

t Alberox Corporation, New Bedford, MA 02745 .......................... 508-995-1725 
Alpha-M Corp. Dallas, TX 75229 . . .. . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . 214-406-0424 

§ Alpha Wire Corp., Elizabeth, NJ 07207-0711 ............................ 201-925-8000 
§ Anrilsu Meter Co. of Americ,," Franklin Lakes, NJ 07417 .. . . . . . . • . . . . . . . . 201-848-0033 
§ Athena Controls, Inc., Plymouth Meeting, PA 19462 •.•..............•... 215-828-2490 
§ AIkins Technical Inc, Gainesville, FL 32608 .. . . . .. . .. .. . . .. .. . .. . .. . .... 904-378-5555 
tAydin Vector Div., Aydin Corp. Newtown, PA 1894()"0328 ............... 215-968-4271 

§t Bailey Controls Co., Div. 01 Babcox & Wilcox, Wickliffe, OH 44092 •. . .. .. 218-585-8500 
Ballantine Laboratories, Inc, Sub. of ES.I. Inc., Boonton, NJ 07005 ...... 201-335-0900 
Barber-COlman Co, Indl. Instrs. Div. Rocklord, IL 61125-7040 ........... 815-877-0241 

§ Bartlett Instrument Co. Ft Madison, IA 52627 .......................•... 319-372-8366 
§ Beckman Industrial Corp., Emerson Electric Co. San Diego, CA 92123 .. 619-495-3200 

Burling Instruments, Chatham, NJ 07928 ............................... 201-635-9481 
Cerarnaseal, New Lebanon, NY 12125 .................................. 518-794-7800 
C.G. Instruments, Dayton, OH 45459 .................................... 513-434-7643 

§Colber Corp, Irvington, NJ 07111 ....................................... 201-371-9S00 
tDELTA M Corporation, Dak Ridge, TN 37830 ........ : .................. 615-463-1569 
§ Digitec, Marion, OH 43302 .............................................. 614-387-3444 
§ Dowty Electronics Co, Thermocontrol Div, Brandon, VT 05733 ..•...... 602-247-6811 
§ EDL, Inc., Hauppauge, NY 11788 ...................... 518-435-2808;1-800-DIAL EDL 

Electro Physics Co., Inc., Waukegan, IL 60085 ........... " ......... " ... 312·249-5801 
Elmwood ~ensors, Pawtucket, RI 02861 ................................ 401-727-1300 

t Engine Systems Division, Simmonds PreciSion, Norwich, NY 13615 ..... 607-335-5000 
§ E·Squared Technology Corp., Ventura, CA 93003 ......•.....•.....•.... 805-644-9544 
§ FENWAL·INC., Ashland, MA 01721 ..................................... 508-881-2000 
t FTS Systems, Inc., Stone Ridge, NY 12484 ............................. 914-887-0071 

General Resistance, A Prime Technology Company, N. Branford, CT 06471 
.................................................................•..... 203-481-5721 

tGIC Thermodynamics, Royal Oak, MI48073 ............................ 313-28()..1648 
§t Gordon Co.:Wallow, Richmond, IL 60071 ............................... 8t 5-678-2211 

Hades Manufacturing Corp, Farmingdale, NY 11735 •...••...........•.. 518-249-4244 

EEM 1989 §-Product sold through distributors t...,.Product meets Mil specs 



Thermocouples,Elements & Accessories-5300 (Cont'd) PRODUCT INDEX & DIRECTORY 
§t Heraeus Inc., Temp. Measurement Group, S. Plainfield, NJ 07080 ....... 201-755-4800 

Highllllld Technology, Inc., San Francisco, CA 94122 ...........•........ 415-753-5814 
Hy-Cal Engineering, EI Monte, CA 91731 ..............•..............••. 81a-444-4ooo 
Julie Research Labs., New York, NY 10001 ....•........................ 212-633-6825 

§Jumo Process Control, Inc., Bergenfield, NJ 07621 .•........•.........•. 201-501-0060 
tLake Shore Cryotronics, Inc., Westerville, OH 43081 .................... 614-891-2243 
§Law, R E.lnstrument, Inc., Palos Hills, IL 60465 ...................•...•. 312-974-4000 

Leeds & Northrup. General Signal, North Wales, PA 19454 .. . . . . . . . . .• .. 215-699-2000 
§ Love Controls Corp, Wheeling, IL 60090 ................................ 312-541-3232 

Minoa Products, Minneapolis, MN 55432 ..................•............. 612-571-3121 
§Modutec, Manchester, NH 03103 .•..................................•.. 603-669-5121 
t Narda Microwave Corp., Subsidiary of Loral Corp, Hauppauge, NY 11788 

..................••.•..............................................•.. 516-231-1700 
§ Pyrocom Co., Seettle, WA 98133 ................................ : . . . . . .. 206-365-3535 

§tRevere Corporation of America. Wallingford, CT 06492 ...•.........•.•. 203-269-7701 
§ RFL Inds., Inc., (DBA) Dowty Eiclms. Co, Brandon, VT 05733 ........... 802-247-6811 

RichardS, Arklay s., Co., Inc., Newton Highlands, MA 02161-1793........ 617-527-4385 
§ Science/Elecltonics, Dayton, OH .45401-0986 ......•........•.......... 513-859-5555 
§S. F. Products Corporation, Southport, CT 06490 .......................• 203-929-6180 

Solder Absorbing Technology (SAD, A Spirig Co., Springfield, MA 01108 

§Sunshine Scientific Instruments, Philadelphia, PA 19115 ............... . 
t Syscon Inti, Inc, So. Bend, IN 46618-1096 ............................. . 

Teledyne Semiconductor, Mountain View, CA 94039-7267 ............. . 
Telephonics Corporation/PRD Instruments, Huntington, NY 11743 

BO<Hl28-8862 
215-673-5600 
219-232-3900 
415-968-924.1 

.......•........•................................................ 518-549-6415/6102 
§ Temptronic Corporation, Newton, MA 02158 ............................ 617-969-2501 
t Thermo Electric, Saddle Brook, NJ 07682 .... . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-643-5800 
tThermometrics, Inc., Edison, NJ 08817-4695 •.....................•..... 201-287-2870 
§UnKed Eleclric Controls, Watertown, MA 02172 .< •••••••••••••••••••••••• 617-926-1000 

Veeoo Instruments Inc, Plainview, NY 11803 ..................•........ 516-349-8300 
§tWeed Instrument Co, Inc, Round Rock, TX 78664-0300 ..........•..... 512-255-7043 

§ WestCon, Marion, OH 43302............................................ 614-382-5771 
§ West Instrumen~ A Mark IV Company, Schiller Perk, IL 60176 ........... 312-678-6400 
§Yellow Springs Instrument Co, Yellow Springs, OH 45387 .............. 513-767-7241 

ThermoelectriC, Modules - See Cooling/Heating Modules, 
Thermolectric (Vol. 8) 

Thermographs-2900 - See Vol. D 

Thermometers, Electronic (All Types) - See Meters, Temperature 
(Vol. D) 

Thermometers, Microscopic, Infrared-2900 - S~e Vol. D 

Thermometers, Resistance-2900 - See Vol. D 

Thermostats-Also See Switches, Thermally Actuated; 
Controls, Temperature-S300 

t Alrpax Co., Frederick Div., Frederick, MD 21701, 301-683-5141 ••••••••• B'1887 
t Elmwood Sensors, Pawtucket, RI 02861, 401-727-1300 •••••••••••••••• B'1894 

Fenwal Electronics! APD, Kidde, Inc., Milford, MA 01757,508-478-6000.. B'1896 
Micro Devices Product Group, Therrn-Q-Disc, Inc., Mansfield, OH 44907, 

419-525-8500 •••••••••••••••••••••••••••••••••••••••••••••••••••• B'1402 
§ Selco Products Co., SEL Sales, Inc., Buena Park, CA 90621, 714-521-8673 

•••••••••••••••••••••••••.••••••.••••••••••• , •••••••••••••••••••• Bo1917 
Advanced Thermal Products, Inc., St Marys, PA 15857.................. 814-772-0278 

§t Amperite Co., Inc., Union CRy, NJ 07087 ................................ 201-864-9503 
Barber-COlman Co., Indl.lnstrs. Div, Rockford, IL 61125-7040 ........... 815-877-0241 

§ Barksdale Controls Div, lmo Dalavallnc, Los Angeles, CA 90058 . . . . . . . 213-589-6181 
§t Bud Industries, Inc, Willoughby, OH 44094-0431 .................•...•.. 216-946-3200 

Burling Instruments, Chatham, NJ 07928 .........................•..... 201-835-9481 
Canadian Thermostats & Control Devices Ltd., Montreal, PO, CANADA H4P288 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 514-739-3274 
t Chatham Controls, Chatham, NJ 07928 .•..•.. ... .. . .. .. .. . . . .. . . .. . .. .. 201-835-8892 

Dreets SwKch, Inc. Waukegan, IL 60087 ••.•............. 312-682-7687;800-323-9605 
§ Eaton Corp.lCutler-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 

WI53216 ............•..•............•............................... 414-449-7487 
§ E-Squared Technology Corp, Ventura, CA 93003 ....................... 805-644-9544 
§FENWAL INC, Ashland, MA 01721 ..................................... 508-881-2000 
§ Grasslin Controls Corp.:Grasslin Gmbh & Co, KG, Ramsey, NJ 07446 ................ . 

201-825-9696 
t Honeywell Inc., Commercial BIdgs. Grp;, MN 27-4231, Minneapolis, MN 55408 

. .•... . . . •. .. . .. . . . . ... .. . .. ... ..•..•.... ... ... ..•.. .. ..•. . . . . . ..•.. ... 612-87G-2294 
§Jumo Process Control,lnc., Bergenfield, NJ 07621 ...................... 201-501-ooao 
§Love Controls Corp, Wheeling, IL 60090 .......•...........•......•..•.. 312-541-3232 
§Midwest Components, Inc., Muskegon, MI49443 ...............•..•..... 616-777-2602 

Phase Control Electronics, Glendale, NY 11385 • . . . . . . . . . . . . . . . . . . • . . • .. 718-441-4278 
Princo Instruments, Inc., Southampton, PA 18966 

tPSG Inds., Perkasie, PA 18944 ...........•.............................. 215-257-3621 
§Shokai Far E~ Ltd., Hartsdale, NY 10530 .......•..................... 914-681-0700 
§Texas InslrS, Inc., Dallas, TX 75380 .. ;........................ 800-232-3200 (ext 700) 

Therm-O-Djsc, Inc., Sub. Emerson Elec. Co., Mansfield, OH 44907 .. . . . . . 419-525-8500 
Triac Electronic Systems, Inc, Glendale, NY 11385 ...............••.... 718-441-4759 

§Untted Electric Controls, Watertown, MA 02172 .............•........... 617-926-1000 
§ Vermont Automation Co, Inc., Essex Junction, VT 05452 .. .. .. . .. . . .. . .. 802-879-7571 

Warren G-V, UnH of Signal Co., Whippany, NJ 07981 ..............••.... 201-386-1200 

Thermowells-S300 
§DaTA M Corporation, Oak Ridge, TN 37830 ................•.•........ 615-483-1569 
§GIC Theirnodynamics, Royai Oak, MI48073 .................•.........• 313-280-1648 

§t Gordon Co.:Watlow, Richmond, iL 60071 •.............•.•...•..•....... 815-678-2211 
Hy-Cal Engineering, EI Monte, CA 91731 ...............•................ 81 a-444-4ooo 
Minoa Products, Minneapolis, MN fi5432 ....•.......•........•.......... 612-571-3121 
Omega Engineering, Stamford, CT 06907 ............................... 800-826-8342 

Princo Instruments, Inc, Southampton, PA 18968 
§ Pyrocom Co, Seattle, WA 98133 ..•.. . . . . . . . •. . . . . . . . . . . . . . . . . • • . . . . . . .. 206-365-3535 
t Thermo Electric, Saddle Brook, NJ 07682 •..• ... ... .. . .. .. ..•• . •. .•. ..•. 201-643-5800 

Thin-Film Memory Systems, Planar - See Memory Systems (Vol. D) 

Thyristors and SCRs, Surface Mount-4800 - See Vol. A 

Thyristors (Incl. Silicon Controlled Rectifiers) - Also see DIACs; 
TRIACs, SIDACs-4800- See Vol. A 

Thyristors (Mll)-2440 
§t Distributor & Special Products, Thorr.son Consumer Electronics, Inc, Deptford, NJ 08096 

. . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . •• . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . 609-853-'2525 
t NWL Transformers, Bordentown, NJ 08505 ............•..... '. . .•. . . .. .. 609-298-7300 

Ties, Wire & Cable - See Wire & Cable Ties (Vol. C) 

Time Delays, Precision-2900 - See Vol. D 

Time Dispenser, Microprocessor based-2200 - See Vol .. D 

Time Management Systems-2200 - See Vol. D 

Timers, Counting-2200 - See Vol. D 

Timers, Cycle & Reset-2200 - See Vol. D 

Timers, Delay-2200 - See Vol. D 

Timers, Electrolytic CeIl-2200 - See Vol. D 

Timers, Interval-2200 - See Vol. D 

Timers, Programmed-2200 - See Vol_ D 

Timers, Sequence-2200 - See Vol. D 

Timers, Solid State-2200 - See Vol. D 

ToolKits & Sets-5400 - See Vol. C 

Tools & Kits, Contact Insertion/Removal-5400 - See Vol. C 

Tools, Alignment & Tuning-5400 - See Vol. C 

Tools, Cable Tie-5400 - See Vol. C 

Tools, Connector-5400 - See Vol. C 

Tools, Crimping & Swaging-MOO - See Vol. C 

Tools, Heat Sealing-5400 - See'Vol. C 

Tools,< Lead Bending & Insertion-5400 - See Vol. C 

Tools, MagnetiC Pickup-5400 - See Vol. C 

Tools, Marking, Numbering, Engraving-5400 - See Vol. C 

Tools, Parts Handling, Vacuum Operated-54oo - See Vol. C 

Tools, Relay Servicing-5400 - See Vol. C 

Tools, Resistance Soldering - See Soldering Equip., Resistance 
·(Vol.C) 

Tools, Wire Wrapping-54oo - See Vol. C 

Torches, Soldering, Welding & Accessories-4600 - See Vol. C 

Toroids - See Coils, Toroidal (Vol. A) 

Torque Control- See Knobs, Torque, Incremental, Ratio Drive (Vol. C) 

Torquers, Gyro - See Motors, Torque (Vol. B) 

Totalizers, Digital-2200 - ~ee Vol. D 

TOUCh Monitors-2000 - See Vol. D 

Touch Panels-2000 - See Vol. D 

Touch Terminals-20oo - See Vol. D 

Tracers, Curve-2900 - See Vol. D 

Tracers, Signal - See Testers, Signal Tracing (Vol. D) 

Trackballs, XV Positioning-22oo - See Vol. D 

Tracking Systems (MIL)-2440 
Orbit Instrument of Cal" Cypress, CA 90630, 714-527-0561 • • • • • • • • • • • •• Do1155 

t Accusonic Division, Ferranti O.RE. Inc., Falmouth, MA 02541 ...•.•..... 617-548-5800 
t Aeroflex Laboratories Inc, ARX, Inc., Plainview, NY 11803 ..•.. ;........ 516-694-6700 
t Anaren Microwave, E. Syracuse, NY 13057 .......•...•........•........ 315-432-8909 
tControl Technology Co, Inc, Long Isllllld CRy, NY 11101 ...•..••..•.•.. 718-361-2133 
t Datron Systems, Inc., Simi Valley, CA 93065-1650 ..........•......•.... 805-584-1717 
t DBA Systems, Inc., Melbourne, FL 32902-0550 ..........•......•..••.•. 305-727-()680 
t Electrec, Inc., Anaheim, CA 92801 .....•.....••.•...•...•.•......•.•...•. 714-879-8021 

§-Product sold through distributors t-Product meets Mil specs EEM 1989 



PRODUCT INOEX & DIRECTORY 
t Electro-Magentic Processes, Inc.:Member of ISC Defense & Space, Chatsworth, CA 

91311-4858 .. .. . .. . . . .. . .. . .. . . . . . .. . .. . .. . . . . . . .. .. . .. . . . . . . . . . . .. .. 818-882-6333 
tElec1ronic Syslems Div, Servo Corp. of America, Hicksville, NY 11802 .. 518-938-9700 

EIec1rospace Systems, Inc., Richardson, TX 75083-1359 .......... 214-47{}-2106/2107 
t E-Systems, Greenville Div, Greenville, TX 75401 ....................... 214-455-3450 
t Honeywell Inc, Aerospace & Defense Grp, Minneapolis, MN 55408 ..... 612-87{}-5186 
t MFG, Parabam Div, Carson, CA 90745 ................................. 213-549-5044 
t Power Sys. Grp, Rantec Div, Emerson Elec. Co, Chatsworth, CA 91311 

t Radio Research Instrument Co, Inc., Waterbury, CT 06704-3506 ....... . 
Resdel Engrg. Corp, Resdel Inds., Arcadia, CA 91006 .................. . 

§tVega Precision labs., Vienna, VA 22180 ......... . ............. . 

Training Systems (MIL)-2440 
t Control Technology Co, Inc, long Island City, NY 11101 .............. . 
t Data-Design labs., Cucamonga, CA 91730 ............................ . 
t EMS Development Corp, Farmingdale, NY 11735 ............... , ... .. 
t E-Systems, Greenville Div, Greenville, TX 75401 ...................... . 
t Honeywell Inc., Aerospace & Defense Grp, Minneapolis, MN 55408 .... . 
t Matrox EIec1ronic Systems, lid, Dorval, au, CANADA Hgp 2T 4 ........ . 
t Microwave Systems Inc., Syracuse, NY 13211-2100 ................... . 
tSimulaser Corp, Cily of Industry, CA 91746 ........................... . 

Transceivers-1900 - See Vol. 0 

Transceivers (MIL)-2440 

818-888-8223 
203-753-5840 
213-684-2600 
703-938-6300 

718-361-2133 
714-987-2511 
518-293-7900 
214-455-3450 
612-87(}-5186 
514-685-2630 
315-437-9951 
818-369-1355 

Utton Poly-Scientific, Div. of Utton Industries, Blacksburg, VA 24060-3100, 
703-953-4751 ............................................... B'1208-1211 

tAydin Corp, Horsham, PA 19044 ....................................... 215-657-7510 
t Aydin Vec10r Div, Aydin Corp., Newtown, PA 1894(}-0328 ...... 215-968-4271 
tlLC Data Device Corp, Bohemia, NY 11716 ................... 518-667-5600 

Transducer Elements-5500 
Omega Engineering, Stamford, CT 06907,800-826-6342 •••.•••.••••.•• B'1988 

§ Atornergic Chemetals Corp., Farmingdale, NY 11735-1527 .............. 518-694-9000 
t Channel Industries, Santa Barbara, CA 93111 ........................... 805-967-0171 

Entran DeviCes, Fairfield, NJ 07006 ...................... 201-227-1oo2;80(}-635-0650 
tGeneral Microwave Corporation, Amilyville, NY 11701 ....... 518-228-8900 
t Hazehine Corp, Emerson Electric Co., Greenlawn, NY 11740 518-261-7000 
§ HBM, Inc, Marlboro. MA 01752 ...... ................ 508-624-4500 

Micro Swijch, A Honeywell Div, Freeport, Il61032........... 815-235-6600 
tNovotechnik U.s, Inc., Marlborough. MA 01752 ......................... 617-485-2244 
t Piezo Electric Products, Inc, Metuchen, NJ 08840 ...................... 201-548-2800 
tPiezo Kinetics Inc., Bellefonte, PA 16823 ................................ 814-355-1593 
§ Rye Industries, Inc, Mamaroneck, NY 10543 ............................ 914-698-0080 
t Schaemz Engineering, Pennsauken. NJ 0811 {}-1489 ................... 609-662-8000 

Spectrol Electronics, Cily of Induslly, CA 91745 ......................... 818-984-6565 
US. Instr. Rentals; San Mateo, CA 94403 ...........•................... So(}-B24-2873 
Vemijech:Vemitron Corp., Deer Pk., NY 11729 .......................... 518-588-5100 

t Waters Manufacturing, Inc, Talley Industries, Wayland, MA 01778 . . . . . .. 508-358-2777 

Transducers, Acceleration - See Accelerometers (Vol. B) 

Transducers, Audio-5500 
Bell, Floyd, Inc., Columbus, OH 43212, 614-294-4000 ••.• .•••.•..•. ..•• 001026 

t Blatek, Inc •• Bellefonte, PA 16823, 814-355-4910 ••••••.•••••.•..•.•••• B.1936 
§ Golden Pacific ElectroniCS, Inc. Placenlia, CA 92670, 714-993-6970 ••••• 001027 
§ International Components Corp., Melville. NY 11747, 516-293-1500 •••••• 001030 

LZR ElectroniCS, Inc., Gaithersburg, MO 20879, 301-921-9440 ••••.•••.• 0'1033 
§ Mallory capacitor Co •• Emhart Elclrl.1 Elctrn. Grp., Indianapolis, IN 46241, 

317-1156-3731 ............................................... 001038-1041 
§ MG ElectroniCS, Hauppauge. NY 11788, 516-582-3400 •.••••••••.•••••• 001043 
§ Murata Erie North America, Inc.. Smyrna. GA 30080, 404-436-1300 •••••• a·1967 
§ NTI< Technical CeramiCS, NGK Spark Plugs (USA), Inc., Springfield, NJ 07081, 

201-378-6070 .................................................... A-1711 
t Shogyo International Corp., Great Neck, NY 11021,516-466-0911 •.••••• 0'1054 

Saniesll, Inc., Trumbull, CT 06611, 203-452-9555 .•••.••.•.•••••••••••. 001057 
§ Star Micronics, Inc., OEM Division, Piscataway, NJ 08854, 201-572-9512 

....................................... ,.................... 0'1058-1062 
TDK Corporation, Electronic Components & Material, Tokyo, JAPAN 103, (03) 

278-5111 ........................................................ 001064 
§ AKG Acoustics, Inc, Stamford, CT 06902 ............................... 203-348-2121 
tBruel & Kjaer Instrs.lnc.,Marlboro, MA 01752-3093 ..................... 508-481-7000 
t Pieza Electric Products, Inc, Metuchen. NJ 08840 ...................... 201-548-2800 

§t Projects Unlimijed, Dayton, OH 45414 .................................. 513-89(}-1918 
Radio Materials Corp., Attica, IN 47918 ................. 317-762-2491;1-80(}-358-9956 

§ Rye Industries, Inc., Mamaroneck, NY 10543 ............................ 914-698-0080 
§ Shure Brothers Inc., Evanston, Il60202-3696........................... 312-868-2200 

Stanton Magnetics, Inc., Plainview, NY 11803 ........................... 518-349-0235 
Tauber Elctma Inc, San Diego, CA 92117 .............................. 619-274-7242 
US. Instr. Rentals, San Mateo, CA 94403 ............................... 80(}-824-2873 

§ Wheelock, Inc, Long Branch, NJ 07740 ................................. 201-222-8980 

Transducers, Ceramic-5500 
Blatek, Inc., Bellefonte, PA 18823, 814-355-4910 •••••••••••.•.••.••••. a.1936 
LZR Eleclronics, Inc., Gaithersburg, MO 20879,301-921·9440 ••••.• ,... 0'1033 

§ MG ElectroniCS, Hauppauge, NY 11788. 518-582-3400 ••••.•••••••••••• 0.1043 
§ NTI< Technical Ceramics, NGK Spark Plugs (USA), Inc., Springfield. NJ 07081, 

201-378-6070 ................................................ ,... A-1711 
t Bruei & Kjaer Instrs. Inc., Marlboro, MA 01752-3093 ................ ;.... 508-481-7000 
t Channel Industries, Santa Barbara, CA 93111 ........................... 805-967-0171 
t Intemational Transducer Corp, Channel Technologies, Inc, Santa Barbara, CA 93111 

. . . .. .. . .. . .. . . . . . . . . .. . .. . .. . . . . . . . . . . . .. . .. . .. . . . . .. . . .. . . . . . . . . .. . .. 805-683-2575 
§t Kyocera Northwes~ EIec1ronic Components Group, Vancouver, WA 96661 

.. . .. . . .. . .. . . .. . . .. . . . . . . . .. . .. . .. . .. .. .. . . . . . .. .. .. . . . .. . .. . . . . . .. . .. 208-698-2840 
Motorola Ceramic Products, Components Division, Albuquerque, NM 87113 

... , . . . . . . . . . • . . .........•............................. , . . . . . . . 505-822-8801 

Transducers, Flow-5500 
Motorola Inc., Auto. & IndL Elctms. Grp, Schaumburg, Il 60198 ......... 312-578-4850 

§ Murata Manufacturing Co., ltd, Nagaoka-Kyo-Shi, Kyoto, JAPAN 617 '" 075-951-9111 
t Piezo EIec1ric Products, Inc. Metuchen, NJ 09840 ...................... 201-548-2800 
t Piazo Kinetics Inc, Bellefonte, PA 16823 .. .. .. . .. .. .. . .. .. .. .. .. .. .. .... 814-355-1593 
§Steteo, Inc., Franklin Pk., Il60131 ....................................... 312-671-4208 

Transducers, Displacement-5500 
t Aeroflex Laboratorias Inc., ARX, Inc., Plainview, NY 11803, 516-694-6700 

................................................................. Bo1224 
Blatek, Inc., Bellefonte, PA 18823, 814-355-4910 ••••••.••.•.••.••••••• B'1936 
HBM, Inc., Marlboro, MA 01752,508-624-4500 •••••••••••••••••••• 8'1958-1959 

t Maurey Inatrument Corp., Chicago, IL 60629, 312-581-4555 ••••••• A'2121-2123 
Micro SWitch, A Honeywell Oiv., Freeport. IL 61032, 815-235-6600 •• a*I804-1806 
Pres-Air-Trol Corp., Mamaroneck, NY 10543, 914-698-2026;800-431-2625 (outside 

NY) ............................................................. B*1831 
t Vernitech:Vernitron Corp •• Deer Pic., NY 11729, 518-586-5100 •.•.•••••• A'2147 
t AEMC Corporation, Boston, MA 02111 ................... 617-451-0227;8O(}-343-1391 

Astrosystems, Lake Success NY 11042 ................................ 518-328-1600 
§Automatic Timing & Controls Co, King of Prussia, PA 19406 ............. 215-337-5500; 

80(}-441-8245 
Bently Nevada Corp., Minden, NV 89423 .. . . . .. . . . . . .. ... 80(}-227-5514;702-782-3611 

tBoums Instruments Inc., Riverside, CA 92507 ........................... 714-781-5148 
t Bruel & Kjaer Instralnc, Marlboro, MA 01752-3093 ..................... 508-481-7000 

Burleigh Instruments, Fishers, NY 14453 ............................... 718-924-9355 
t Celesco Transducer Prods, Inc., Canoga Pk, CA 91304-5005 ........ '" 818-884-6660 
§Ceramic Magnetics, tnc, Fairfield, NJ 07006 ............................ 201-227-4222 
fClilton Precision, litton Systems, Inc., Clifton Hg!s, PA 19018 ........... 215-622-1000 
f Columbia Resch. labs., Woodlyn, PA 19094 ............................. 215-872-3900 
fComputer Conversions Corp, E Northport, NY 11731 ................... 518-261-3300 

Computer Instruments Div., Hempstead, NY 11550 •.................... 518-483-8200 
Contaq Technologies Corp, Bristo~ VT 05443 .......................... 802-453-3332 
Daytronic Corp., Hawker Siddeley, Miamisburg, OH 45342 .............. 513-868-3300 
Disc Instruments, Honeywell, Costa Mesa, CA 92626 ................... 714-433-0343 

fFarrand Controls, Div. of Farrand Industries, Inc., Valhalla, NY 10595 .... 914-761-2600 
Genisco Technology Corp, Transducers Products Div, Simi Valley, CA 93065 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 805-581-3985 
Giddings & lewis Electronics, A Unit of AMCA International, Fond du lac, WI 54935 

.................................... : ............................ 414-921-7100 
Gould Inc., Recording Systems Division, Cleveland, OH 44114 .......... 218-361-3315 

t Gullon Industries, Inc., Servonic Div, Costa Mesa, CA 92627 ............. 714-642-2400; 
80(}-854-4066 

§ Gunther, W., GmbH, 0 8500 Numberg 82, WEST GERMANY ......... (0)911/65521 or 
65520 

t Humphrey, Inc. San Diego, CA 92123 ................................... 619-565-6631 
§t Kavlieo Corp, Moorpark, CA 93021 ..................................... 805-523-2000 

lEL Co., Cresskill, NJ 07626 .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. 201-569-8641 
fUlton Potentiometer Div., Mt Vernon, NY 10551 ........................ 914-684-7733 

Magnetoelastic Devices, Pittsfield, MA 01202 ........................... 413-445-5608 
3M Fiber Optic Products,lnc., W. Haven, CT 06516 ..................... 203-934-7961 
Motorola Ceramic Products, Components Division, Albuquerque, NM 87113 

· . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. .. . . . . . . . .. . . . . . . . .. . .. .. . . . .. . 505-822-8801 
MTS Systems, Minneapolis, MN 55424 ................................. 612-937-4000 
Northern Precision labs, Fairfield, NJ 07006 ........................... 201-227-4800 

t Novotechnik U.S., Inc., Marlborough, MA 01752 ......................... 617-485-2244 
Omutec, Ocietics, Inc .• Anaheim, CA 92802 .............................. 714-758-0200 
Piezo Electric Products, Inc_ Metuchen, NJ 08840 ...................... 201-548-2800 

§t Robinson-Halpern Products, TransicoiL Inc., Plymouth Meeling, PA 19462-0248 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . . . . .. . . . . . .. . . . . . . . . . . . . . . . . .. 215-825-9200 

t Schaevitz Engineering, Pennsauken, NJ 0811(}-1489 ................... 609-662-8000 
Sensolec, Inc., Columbus, OH 43212 ................................... 614-488-7723 

§ Spectral Dynamics Division, Scientific-Atlanta, Inc., San Diego, CA 92123-0575 
· . . . . . . . . . . . . . . . . . . .. ................................................. 619-498-3400 

t SR Engineering, BW liP International, Inc, Garden Grove, CA 92643 .... 714-554-4200 
Stoelting Co., Chicago. Il 60623 ........................................ 312-522-4500 
Teledyne/Geotech, Garland, TX 75041 ......... " ...................... 214-271-2561 

tTeledyne Gurley, Troy, NY 12181 ....................................... 518-272-6300 
§Temposonics, MTS Sys. Corp, Plainview, NY 11803 .................... 518-349-1950 

Transducers & Systems, A Prime Technology Company, N. Branford, CT 06471 
....................................................................... 203-481-5721 

Transducer Systems, Inc., Kulpsville, PA 19443 ......................... 215-258-4811 
Trans-T ek, Ellington, CT 06029 ......................................... 203-872--8351 
TRW Technar, Inc, TRW, Inc., Irwindale, CA 91706 •..................... 818-334-0250 
Unimeasure, Inc., Corvallis, OR 97330 .................................. 503-757-3158 

§ Veeder-Root Hartford, CT 06102 ....................................... 203-527-7201 
Vibrac, Amhers~ NH 03031 ............................................. 603-882-6777 

§ Vibre-Meter Corp, Billerica, MA 01822-5058 .....•...................•.• 508-663-7322 
tWaters Manufacturing, Inc, Talley Industries, Wayland, MA 0177a ......• 506-358-2777 

Transducers, Flow-5500 
Blatek, Inc., Bellefonte, PA 16823, 814-355-4910 ;..................... a'1936 
Omega Engineering, Stamford, CT 06907, 800-826-6342 ••.•••• ,....... S'1989 

§t Pres-Air-Trol Corp., Mameroneck, NY 10543, 914-698-2026;800-431-2625 (outside 
NY) ............................................................. a'1831 

Accusonic Division, Ferranti O.REInc., Falmouth, MA 02641 ............ 617-548-5600 
§t Bailey Controls Co, Div. of Bebcox & Wilcox, Wickliffe, OH 44092 . ... . .. 218-585-8500 
t Bristol Babcock Inc, Watertown, CT 06795 ........•..... 203-575-3OOO;80(}-243-3576 

Cambridge Aerotlo, Inc., Shirley, MA 01464 .. .. .. .. . .. .. .. .. . .. .. .. .. .. .... &08-45-2346 
t Columbia Resch. Labs., Woodlyn, PA 19094 ............................ 215-872-3900 

Computer Instruments Div., Hempstead, NY 11550 ........•............ 518-483-8200 
Controls Division, Amefek, inc, Feasterville, PA 19047 ...... : ........... 215-355-6900 

t EG & G Flow Technology, Inc., Phoenix, AZ 85072·...................... 602-437-1315 
§t Fenwal Electronicsl APD, Kidde, Inc., Minord, MA 01757 ................. 508-478-6000 
. § IC Sensors, Inc., Milpites, CA 95035 ....... .. .. .. .. . .. . .. . .. . .. . .. .. .. ... 408-432-1800 
t Kurz Instruments Inc., Monterey, CA 93940 ............................. BO(}-424-7356 

Micronel US, Vista, CA 92083 .......................................... 619-727-7400 
Micro Switch, A Honeywell Div, Freeport, Il61032 ...................... 815-238-6800 

EEM 1989 §-Product sold through distributors t-Product meets MIL specs 



Transducers, Flow-5500 (Cont'd) 
Midwest Components, Inc., Muskegon. Ml49443 .........•...•.•......•. 616-777-2602 

§t MKS Instruments, Inc., Andover, MA 01810 .................•........... 508-975-2350 
Motion S8f1SOIS, Inc., Cranford, NJ 07101 .......••..•.•..•.....•...•.•.. 201-925-3553 
Motorola Ceramic Products, Components Division, Albuquerque, NM 87113 

· . . . • . . . . • • • . . . . . . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . • . • . . . • • • . •• . . . . • . 505-822-8801 
Motorola Inc., Auto. & Indl EIctms. Grp., Schaumburg, IL 60196 ..•..•..• 312-576-4850 
Panamelrics, Waltham, MA 0221>4 .•...•..•..•.....•.........•••••...... 617-899-2740 
Robinson-Halpern Products, Trans1coi( Inc., Plymouth Meeting, PA 19462-0248 

· . . . . •• . . • . . • . . . . • . • . . • . • . . . . . . • . . . . . . • . . . . . . • . . . . . . . . . . . . • . . . . . • . . . . . • 215-825-9200 
Sensym, Inc., SUnnyvale, CA 94089 ..................................... 406-744-1500 
Validyne engineering Corporation, Northridge, CA 91324 • . . . . . . . . • . . • . .. 818-886-2057 
YokogawaCorp. of America, Newnan, GA 30265 •..•......•..••.•.....• 404-253-7000 

Transducers, Force-5500 
HaM, Inc., Marlboro, MA 01752, 508-624-4500 • • • • • • • • • • • • • • • • • • • • • • • •• 8<1958 
Omega Engineering, Stamford, CT 06907, 800-826-6342 ••••••••••• ;... aol988 
Transducers & Systems, A Prime Technology Company, N. Branford, CT 06471, 

203-481-5721 .................................................... a.1996 
t A. L Design, Inc., AmherSt, NY 14226 ................................... 716-833-8272 

BLH Electronics, Inc., Canton, MA 02021-9111 .......................... 617-821-2000 
t Bruel & Kjaer Instrs. Inc., Marlboro, MA 01752-3093 ..•••....•........... 508-481-7000 

Cambridge Technology, Inc., Watertown, MA 02172 ...•.....•........... 617-923-1181 
t Columbia Resch. Labs., Woodlyn, PA 19094 ............................ 215-872-3900 
§ Data Instruments, Inc., Acton, MA 01720 ..••....•..•..•..•..••..•....... 508-264-9550 

Daytronic Corp., Hawker Siddeley, Miamisburg, OH 45342 .............. 513-866-3300 
§ Dillon, W. C, Waigh-Troni><, Inc., Fairmont. MN 56031 ..............•.... 507-236-4461 
tEntran Devices, Fairfiek( NJ 07006 ...................... 201-227-1002;80(}635-0650 
t Genisco Technology Corp., Transducers Products DiY, Simi Valley, CA 93065 

· ......... : .. .. .. .. .. . .. . .. .. . . . .. .. .. . .. .. .. .. .. .. . . .. . .. . .. .. . .. . .... 805-,581-3985 
§ GSE, Core Inds., Farmington Hills, MI 48024 ............................ 313-416-7875 
§ Helm Instrument Co, Inc., Maumee, OH 43537 ......... ;................. 418-893-4358 
§ IC Sensors, Inc., Milpitas, CA 95035 .......... .. .. .. .. .. .. .. .. .. .. .. .. .. • 408-432-1800 

§t Interface, Inc., Scottsdale, AZ 85260 .................................... 602-948-5555 
§ Kavlico Corp., Moorpark. CA 93021 ..................................... 805-523-2000 
t KulHe Semiconductor Prods., Inc., Leonia, NJ 07605 ....•.........•..•.. 201-481-0900 

Lebow Products. Eaton Corp, Troy, MI48064 ........•..•......•.•...... 313-643-0220 
Magnetoelastic Devices, Pittsliek( MA 01202 ........................... 413-445-5608 

t PCB Piezotronics, Depew, NY 14043-2495 ............................. 716-664-0001 
§t Revere Corporation of America, Wallingford, CT 06492 .... ;............ 203-269-7701 

t Schaevitz Engineering, Pennsauken, NJ 08110-1489 .......••.......••. 609-662·8000 
Sensotec, Inc., Columbus, OH 43212 ................................... 614-486-7723 
Stoelting Co. Chicago, IL 60623 ........................................ 312-522-4500 
Unimeasure, Inc., CorvalUs, OR 97330 •.....•...................•.....•. 503-757-3158 
Vemhech:VemHron Corp., Deer PI<., NY 11729 .......................... 516-586-5100 
Vlbrac, Amherst, NH 03031 ..•..•.....•........•...•.........•........•• 603-882-8777 

§ Vibro-Meter Corp., Billerica, MA 01822-5058 ..........•............•.... 506-663-7322 
Wilcoxon Research, Rockville, MD 20850 ., .. , •••..•..•. . . .. . •... .• .. . .. 301-330-8811 

Transducers, Frequency - See Transducers, Volt, Watt, Current, etc. 
(Vol. B) 

Transducers, Humidity-5500 
tBrueI & Kjaer Instrs.lnc, Marlboro, MA 01752-3093 ..................... 508-481-7000 

§tHy-{:al Engineering, EI Monte, CA 91731 ................................ 818-444-4000 
§Jumo Process Contro( Inc., Bergenfiek( NJ 07621 ...................... 201-50Hl060 
§Marcon America Corp., Vernon Hills, IL 60061., .......................... 312-913-9980 
tThunder Scientific Corp, Albuquerque, NM 87123 ....... 505-265-8701;800-872-7728 

Transducers, Incremental Digital Position, Rotary - See Encoders, 
Shaft Angle,(Vol. B) 

Transducers, Liquid Level-5500 
Bialek, Inc., Bellefonte, PA 16823, 814-355-4910 ••••••••.••••••••••••• Bol936 
Durakool, Inc., American EIecIronic Components, Elkhari, IN 46614, 219-2&4-1116 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• a·1724 
American Magnetics, oak Ridge, TN 37831-2509 ....................... 615-482-1056 
Contaq Technologies Corp., Bristo~ VT 05443 ..•..............••....... 802-453-3332 
MrS Systems, Minneapolis, MN 55424 ................................. 612-937-4000 
Schaevitz Engineering, Pennsauken, NJ 08110-1489 ...........•..•.... 609-662-8000 

Transducers, Magnetic Pickup-5500 
t Aeroflex laboratories Inc., ARX, Inc., Plainylew, NY 11803, 516-694-6700 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• aol224 
Ahpax Co., Cheshire Diy., Cheshire, CT 06410, 203-271-6000 ••••• • • • • •• B01931 
Bell, F. W., Inc., Orlando, FL 32807, 407-618-6900 ••••••••••••••••••••• 001229 
HamOn, Laka Mills, WI 53551, 414-648-2361...................... 8<1751,1957 

t Internatlonal Electro Magnetics, Inc., Palatine, IL 80067, 312-358-4622 • • • 001032 
t Magnetic Shield CorporaUon, Perfection Mica Co., Bensenville, IL 60106, 

312-766-7800 .................................................... C.1743 
§t Micro Mo Electronics, Inc., St. Petersburg, FL 33701, 813-822-2529 ••••• a01966 

Micro SwItch, A Honeywell Diy., Freeport, IL 61032, 815-235-6600 •• 8<1804-1806 
Ohio Samltronlca, Inc., Columbus, OH 43212, 614-486-9581 •••• a·l983, 001330 
Standex EIectronIca, Standex'international, CIncinnati, OH 45209, 513-871-3777 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Bol645 
Airpax Co. Sensor Div, A Division of North American Philips cOrp., Cheshire, CT 06410 

.. .. . .... ... .. .. .. . .. . .. .. .. . .. . .. . .. .. . .. .. . .. . .. . . .. ... .. . .. .. . .. .. .. 203-272-0301 
§AKG Acoustics, Inc., Stamford, CT 06902 •..•..•.•••....•..•..•...•..•.. 203-346-2121 
§ALTEK Corporation, Silver Springs, MD 20904-7802 ..•................. 301-572-2555 
tBruel & Kjaer Instrs.lnc., Marlboro, MA 01752-3093 ..................... 506-481-7000 

Crompton Instruments. Inc.. Glendale Halghts.IL 60139 ................. 312-351-9888 
§C-Tek Inc., Wakefiek( MA 01880 ........................................ 617-246-1720 

Daytronic Corp., Hawker Siddeley, Miamisburg, OH 45342 ••.•...•..•.•. 513-866-3300 
Dixson, Inc., Grand Junction, CO 81503 ... .. .. • .. .... . . . .. .. .. 303-242-8863 (ext 223) 

§Dynapar, Gurnee, IL 80031 ............................................. 312-662·2666 
§t Electro Corporation, Sub. of Fasco Industries Inc., Sarasota, FL 34230-3049 ' 

.. . . .. .. .. .. .. .. . .. . .. .. .. . .. . .. . .. . .. .. .. .. . . . . . .. . .. .. .. .. .. . . .. .. ... 813-355-6411 

PRODUCT INDEX & DIRECTORY 
General Vibrations MIg. Co. Manchester, CT 06040 • . . . . . • . . . . . . . . . . . . • . 203-646-0090 
Giddings & Lewis Electronics, A Unh of AtN;A InternaHona( Fond du Lac, WI 54935 

....................................................................... 414-921-7100 
§ Grado Laboratorias, Brooklyn, NY 11220 ............................... 718-435-5340 

Motion Sensors, Inc., Cranford, NJ 07701 .......•..•..•......••....•.... 201-925-3553 
§ Richard-lee Co. Cranford, NJ 07016 .....••.•.••..•.•.........••....... 201-276-0710 
§ Rye Industries, Inc, Mamaroneck, NY 10543 ............................ 914-896-0080 

Sharp Electronics Corp, Microelectronics Div, Mahwah, NJ 07430 .....• 201-528-8757 
§Shokai Far Eas( Ltd., Harl$dale, NY 10530 ............................. 914-881-0700 
§ Spectral Dynamics Division, Scientific-Allanta, Inc., Sen Diego, CA 92123-0575 

.. . . . . .. ... .... . • ..... .. . ... .. . .. ..... .. ....... ... . . .. ......... . .. . . ... 619-496-3400 
Transducer Systems, Inc, Kulpsville, PA 19443 . . . . . . . . . . • • . . . . . . . . . . • • . • 215-256-4611 

§ Veeder-Root, Hartford, CT 08102 •......•...........•......•........•... 203-527-7201 
Wabash Magnetics, Keamey-Nationellnc, Huntington, IN 48750 ..•..... 219-356-8300 

Transducers, Magnetostrictive-5500 
Amperex Electronic Company, A Div. of North American Philips Corporation, Slatersville, 

AI 02876 ... .. . .. . . . .. .. . .. . .. . .. .. .. .. .. .. .. .. .. . . • . . .. .. .. .. .. .. . ... 401-762-3800 
Schaevitz Engineering, Pennsauken, NJ 08110-1489 •...............•.. 609-662-8000 

Transducers, Piezoelectric-5500 
Ball, Floyd, Inc., Columbus, OH 43212, 614·294-4000 ••••••••.••••••••• 001026 

§ Mallory Capacitor Co., Emhart ElcIrI./Elctrn. Grp., Indianapolis, IN 46241, 
317-856-3731 ............................................... 001038-1041 

Micro Switch, A Honeywell Div., Freeport, IL 61032, 815-235-6600 •••••• B.1807 
§ Murata Erie North America, Inc., Smyrna, GA 30080, 404-436-1300 •••••• B.1967 
§ NTK Technical Ceramlca, NGK Spark Plugs (USA), Inc., Springfield, NJ 07081, 

201-376-6070 .................................................... Ao1711 
§ Star Micronics, Inc., OEM Division, Piscataway, NJ 08854, 201-572-9512 

................................... , ................... 001058,1060,1062 
TDK Corporation, Electronic Cornponente IIr. Material, Tokyo, JAPAN 103, (03) 

278-5111 ........................................................ 001064 
Vernilron Piezoelectric DiY., BedlC>rd, OH 44146-5478, 216-232-8800 •••• A·1499 

§Atlas/Soundolier, Fenton, MO 63026 ................................... 314-349-3110 
§Atomergic Chernetals Corp, Farmingdale, NY 11735-1527 .............. 516-694-9000 
tBIatek, Inc., Bellefonte, PA 16623 ....................................... 814-355-4910 
t Bruel & Kjaer Inslrs. Inc, Marlboro, MA 01752-3093 .•.. ,................ 508-481-7000 

Burleigh Instruments, Fishers, NY 14453 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... 716-924'-9355 
t Channellndustrias, Santa Barbara, CA 93111 ........................... 805-967-0171 

Endevco, San Juan Capistrano, CA 92675 .............................. 714-493-8181 
Entran Devices, Fairfield, NJ 07006 ...................... 201·227·1002;800-635-0650 

§Ercona, Patchogue, NY 11772 .......................................... 516-758-0700 
General Vibrations MIg. Co. Manchester, CT 06040 .. . . . . . . . . . . . • . . • . . •. 203-846-0090 

t GuHon Industries, Inc., Servonic Div., Costa Mesa, CA 92627 •...•........ 714-842-2400; 
. 800-854-4066 

§ IC Sensors, Inc, MilpHas, CA 95035 .. .. .. .. .. .. .. .... .. .. .. .. .. .. .. .. .. . 408-432-1800 
t International Transducer Corp., Channel Technologias, Inc., Senta Barbara, CA 93111 

................................. , . .. . .. .. . .. .... .. . . .. . .. .. . .. .. .. . ... 805-663-2575 
§t Kyocera Northwest, Electronic Components Group. Vancouver, WA 98661 

............................................................... " . .. .. • 206-696-2640 
Motorola Ceramic Products, Components Division, Albuquerque, NM 87113 

....................................... , . .. . .. . .. .. . .. . .. .. . .. . .. . .. .. • 505-822-8801 
t PCB Piezotronics, Depew, NY 14043-2495 .....•................•...... 716-664-0001 
t Piazo Electric Products. Inc., Metuchen, NJ 08840 ............•..•...... 201-546-2800 
tPiezo Kinatics Inc, Bellefonte, PA 16323 ..... : .......................... 814'-355-1593 
t Pind Testers Inc., Irvine, CA 92118 ...................................... 714'-380-1551 

Primo Company UmHed, Tokyo, JAPAN 181 ............................ 0422-43-3121 
§tProjects UnlimUed. Dayton, OH 45414 .................................. 513-890-1918 

§Stetco, Inc., Franklin PI<., IL 60131 ................................ ; ...... 312-671-4208 
Stetron Internationa( Inc., Buffalo; NY 14203 ............................ 716-654-3443 
Taiyo Yuden (USA) Inc., Arlington Heights, IL 80005-4493 .•..•......... 312-364-6104 

§ Vibr~eter Corp, Billerica, MA 01822-5058 ............................ 506-663-7322 

Transducers, Position, Linear-5500 
t Computer Optical Products, Inc., Sub. of Hathaway Corp., Chatsworth, CA 

91311-6910, 818-882-0424 ........................................ aol942 
Durakool,lnc., American ElectrOnic Componente, Elkhart,lN 46614, 219-2&4-1116 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• a01724-1725 
Enprotech Corp., ,Kalamazoo, MI 49007, 616-381-0665 ••••••••••••••••• B.1953 
HBM, Inc., MarlbOro, MA 01752, 508-624-4500 • • • • • • • • • • • • • • • • • • • • • • • •• a.1958 
Micro Switch, A Honeywell Dlv., Freeport, IL 61032, 815-235-6600 •• a·.1804-1806 
Pres-AI .... Trol Corp., Mamaroneck, NY 10543, 914-698-2026;800-431-2625 (outside 

NY) ................................................ ; ............ Bo1831 
t Vernitech:Vernitron Corp., Deer Pic.., NY 11729, 516-586-5100 •••••••.•• A.2147 
t Watars Manufacturing, Inc., Talley Industries, Wayland, MA 01778, 508-358-2777 

••••••••••••••••••••••••••••••. '" ••••••••••••••••••••••••••••••. A·2152 
t AEMC Corporation, Boston, MA 02111 ................... 617-451-0227;800-343-1391 
§ APEC Fiber Optics Corp., College Station, TX 71640 ...••........•.....• 409-693-5397 

Astrosystems, Lake Success, NY 11042 ................................ 516-328-1800 
Bently Nevada Corp, Minden, NV 89423 . . . . . .• . •...•. ... 800-227-5514;702-782-3611 

t Bourns InstrtJ!Tlents Inc., Riverside, CA 92507 ........................... 714'-781-5148 
Burleigh Instruments. Fishers, NY 14453 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... 716-924'-9355 

t Celesco Transducer Prods., Inc., Canoga Pk, CA 91304-5005 .,. . . . . . . .. 816-884-8860 
tComponent SpeciaHies Corp, Temple CHy, CA 91780 ................... 213-283-0015 
tComputer Conversions Corp, E. Northport. NY 11731 ................... 516-261-3300 

Contaq Technologies Corp, Bristo(.VT 05443 ...•..•.......•........•.. 802-453-3332 
tControl Sciences, Inc., Chatsworth, CA 91311 ........................... 818-709-5510 

C-Tek Inc, Wakefiek( MA 01880 ........................................ 617-246-1720 
Daytronic Corp., Hawker Siddeley, Miamisb\Jrg, OH 45342 ...........•.. 513-866-3300 

§ Dova Controls, Redmond, WA 98052 ................................... 206-881-7414 
§ Electro Corporation, Sub. of Fasco Industries Inc., Sarasota, FL 34230-3049 

. .. . .. . .. .. . .. . .. .. . . .. .. . .. .. . . .. .. .. ... . .. . .. . .. .. .. . .. . .. . .. .. .. . .. . 813-355-8411 
tFarrand Controls, Div. of Farrand Industrias, Inc., Valhalla, NY 10595 .... 914'-761-2600 
t Force, Inc., Christiansburg, VA 24073 ....•.....•...............•...•.... 703-382-0462 
t Genisco Technology Corp., Transducers Products Div, Simi Valley, CA 93065 

.. . . .. .. .. . .. . .. . .. .. .. .. .. .. . .. .. . . .. .. .. . . .. .. . .. . .. . .. .. • .. .... .. .. . 805-581-3985 

§-Product sold through distributors t-Product meets MIL specs EEM 1989 



PRODUCT INDEX & DIRECTORY 
t Gutton Industries, Inc., Servonic Div, Costa Mesa, CA 92627 ............. 714-642-2400; 

800-854-4066 
Hathaway Corporation:Motion Control Div, Tulsa, OK 74116 ............ 918-438-7800 

tHumphrey, Inc, San Diego, CA 92123 .................................. 619-565-6631 
t JDK Controls, Inc, Newbury Park, CA 91320-1593 .... 805-499-7779 

§t Kavlico Corp, Moorpark, CA 93021 .............. 805-523-2000 
Litton Potentiometer Div, Mt Vernon, NY 10551 .... 914-664-7733 
Magnetoelastic Devices, Pittsfield, MA 01202 .......... 413-445-5608 
Motion Sensors, Inc, Cranford, NJ 07701 .............. 201-925-3553 

t Novotechnik U.S, Inc, Marlborough, MA 01752 ........ 617-485-2244 
Omutec, Odetics, Inc, Anaheim, CA 92602 ......................... 714-758-0200 

tPenny & Giles, Santa Monica, CA 90401 ......................... 213-393-1497 
Schaevitz Engineering, Pennsauken, NJ 06110-1469 ......... 609-662-6000 
Sensotec, Inc, Columbus, OH 43212 ............................. 614-466-7723 
Spectrol Electronics, City of Industry, CA 91745.............. .... 818-964-6565 

tTeledyne Gurley, Troy, NY 12181........................ ........... 518-272-6300 
Tocos America, Inc, Tokyo Cosmos Electric Co, Ltd, Arlington Heights, IL 60005-3904 

· . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. .. . .. . .. . . . . . . . . . . .. .. . . . . . . . . .. 312-364-7277 
Transducers & Systems, A Prime Technology Company, N. Branford, CT 06471 

· .................................................................... " 203-461-5721 
Transducer Systems, Inc, Kulpsville, PA 19443 .................... 215-256-4611 

tTransicoil, Inc, Worcester, PA 19490-9990 ............................. 215-277-1300 
Trans-Tek, Ellington, CT 06029 ......................... . .. 203-672-6351 
TRW Technar, Inc., TRW, Inc., Irwindale, CA 91706 ..................... 618-334-0250 
Unimeasure, Inc, Corvallis, OR 97330 ................................. 503-757-3158 
Validyne Engineering Corporation, Northridge, CA 91324 618-686-2057 
Vibrac, Amhers~ NH 03031 ............................. ............... 603-862-6777 

Transducers, Position, Rotary-5500 
BEl MoUon Systems Co., Digital Products Div., Uttle Rock, AR 72203, 

501-851-4000 .••..•.•.•.••••.•.•.••.•••.••.•.•••.••••••..•••.•••• B'1934 
BEl MOlion Systems Co., Position Controls Dlv., carlsbad, CA 92008, 

619-93H12OO .•••..••.••.•••..••..•••••.••.•••.•.••.•.•...••.•.•. B'1934 
Durakool, Inc., American Electronic Components, Elkhart, IN 46514, 219-264-1116 

.• •.•.••••..• .••..•...••.••••••. ..•.•.•..•.•.••.•.•.•..•.•.• B-I724-1725 
Enprotech Corp., Kalamazoo, MI 49007, 616-38HI665 ••••••••••.•.•••• B'1953 

t Micro Mo Electronics, inc., St. Petersburg, FL 33701,813-822-2529 ..... B-1966 
Transmagnetics, Fanningdale, NY 11735, 516-293-3100 ••....•.•..•.••. 0'1202 

§ APEC Fiber Optics Corp., College Station, TX 77840 .................... 409-693-5397 
Astrosystems, Lake Success, NY 11042 ............................ " 516-328-1600 
BEl Motion Systems Co, Computer Products Div, San Marcos, CA 92069 

....................................................................... 619-471-2600 
BEl Motion Systems Co, Industrial Encoder Div, Goleta, CA 93117 ..... 605-968-0782 
Bently Nevada Corp, Minden, NV 69423 ................. 600-227-5514;702-782-3611 

t Clifton Precision, Litton Systems, Inc, Clifton HgIs., PA 19018 ........... 215-622·1000 
tComputer Conversions Corp., E. Northport, NY 11731 ................... 516-261-3300 
tComputer Optical Products, Inc, Sub. of Hathaway Corp., Chatsworth, CA 91311-6910 

. .. .. .... .. .. .. .. .. .. .. .. .. ... 818-682-0424 
tControl Sciences, Inc, Chatsworth, CA 91311 ........................... 618-709-5510 

C-Tek Inc., Wakefield, MA 01680................................. 617-246-1720 
§Dova Controls, Redmond, WA 96052 ................................... 206-681-7414 
§Dynapar, Gurnee, IL 60031 .................. .... ...... ...... 312-662-2666 
tFarrand Controls, Div. of Farrand Industries, Inc., Valhalla, NY 10595 .... 914-761-2600 

Hathaway Corporation:Motion Control Div, Tulsa, OK 74116..... 918-438-7800 
t Humphrey, Inc, San Diego, CA 92123 .. .. .. .. .. .. ... .. .. .. . .. .. .. .. .. ... 619-565-6631 

International Machine & Tool Corp, Warwick, RI 02866 .......... 401-467-6905 
t JDK Controls, Inc, Newbury Perl<, CA 91320-1593 ...................... 805-499-7779 
t Kavlico Corp., Moorpark, CA 93021 ..................................... 605-523-2000 

Litton Potentiometer Div, Mt Vernon, NY 10551 ........................ 914-664-7733 
Motion Sensors, Inc, Cranfor~ NJ 07701 .....•......................... 201-925-3553 

t Novotechnik U.S, Inc, Marlborough, MA 01752 ......................... 617-485-2244 
Omutec, Odelics, Inc., Anaheim, CA 92602 ..•........................... 714-756-0200 

t Penny & Giles, Santa Monica, CA 90401 ................................ 213-393-1497 
t Schaevitz Engineering, Pennsauken, NJ 08110-1469 ................... 609-662-6000 

Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430 ...... 201-529-8757 
§ Spectral Dynamics Division, Scienmic-Atlanta, Inc, San Diego, CA 92123-0575 

· . . . . . .. . . . . . .. . .. . . . . . . . . . . . .. . .. . . . . . . . . . . .. . .. . . . . .. . . .. .. . . . .. . . . .. 619-496-3400 
Spectrol Electronics, City of Industry, CA 91745 ......................... 618-964-6565 

tTeledyne Gurley, Troy, NY 12181 ....................................... 518-272-6300 
Tacos America, Inc, Tokyo Cosmos Electric Co., Ltd., Arlington Heights, IL 60005-3904 

....................................................................... 312-364-7277 
Transducers & Systems, A Prime Technology Company, N. Branford, CT 06471 

....................................................................... 203-481-5721 
Transducer Systems, Inc., Kulpsville, PA 19443 ......................... 215-256-4611 

tTransicoil, Inc, Worcester, PA 19490-9990 .............................. 215-277-1300 
Trans-Tek, Ellington, CT 06029 ............................ ~ . . . . . . . . . . .. 203-872-6351 

t Vemnech:Vemnron Corp, Deer PI<., NY 11729 .......................... 516-586-5100 
t Vemnron Controls, Vamitron Corporation. San Diego, CA 92073 ........ 619-428-5561 

Vibrac, Amhers\ NH 03031 .....................................•....... 603-682-6777 
§ Vibro-Meter Corp, Billerica, MA 01622-5058 ............ .........•...•. 508-663-7322 
t Waters Manufacturing, Inc., Talley Industries, Wayland, MA 01778 .. . . ... 508-358-2777 

Transducers, Power - See Transducers, Volt, Watt, Currents, etc. 
(Vol. B) 

Transducers, Pressure-5500 
§ Data Instruments, Inc., Acton, MA 01720, 508-264-9550 ••.••••.•.•••••• B'1943 
tEntran Devices, Fairfield, NJ 07006, 201-227-1002;800-635-0650 •••••••• B-1954 

HBM, Inc., Marlboro, MA 01752, 508-624-4500 ••.•••••.•••••••.•••••••• a-1958 
§ Micro Switch, A Honeywell Div., Freeport, IL 61032,815-235-6600 ••.••• B-I807 
§ Motorola Semiconductor Prods. Sector, Phoenix, AZ 85018-6606, 602-244-6900 

.•••.•••••••••••.•••••.••••••••••.•••••••••••••••.••••.•••••••••. A-21!1O 
Omega Engineering, Stamford, CT 06907,800-826-6342 ••••••.••• B.1988-1989 

§t Pres-Air-Trol Corp., Mamaroneck, NY 10543, 914-698-2026;800-431-2625 (outside 
NY) ............................................................. B'1831 

Transducers, Proximity-5500 
Setre Systems, Inc., Acton, MA 01720, 508-263-1400;1-800-25-SETRA 

• • • • • • • • • . • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• B·199O-1992 
t Vemitech:Vemitron Corp., Deer Pic., NY 11729, 516-586-5100 •• A-2147, B-l037 
t A. L Design, Inc, Amhers\ NY 14226 ................................... 716-833-6272 

Amperex Electronic Company, A Div. of North American Philips Corporation, Slatersville, 
RI 02676 ............................................................. 401-762-3800 

§ APEC Fiber Optics Corp, College Station. TX 77840 .................... 409-693-5397 
§t Bailey Controls Co., Div. of Babcox & Wilcox, Wickliffe, OH 44092 . . . . . . . 216-585-8500 

Barber-Golman Co, Ind!. Instrs. Div, Rockford, IL 61125-7040 ........... 615-877-0241 
§ Barksdale Controls Div., lmo Delavallnc, Los Angeles, CA 90058 ....... 213-589-6181 
§ Bellofram Corporation, Pelham, NH 03076 ............... 603-635-2103;800-343-0039 

Bosch, Robert, Corp, Broadview, IL 60153 .............................. 312-865-5200 
t Bourns Instruments Inc, Riverside, CA 92507 ........................... 714-761-5146 
t Bristol Babcock Inc., Watertown, CT 06795 .............. 203-575-3ooo;6QO-243-3576 

Cambridge Aerotlo, Inc, Shirley, MA 01464 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 508-45-2346 
t CEC Instruments, lmo Industries Inc., San Dimas, CA 91773 ............ 714-394-4481 
t Celesco Transducer Prods., Inc, Canoga PI<., CA 91304-5005 . . . . . . . . . .. 618-684-6860 
t Channel Industries, Santa Barbara, CA 93111 ........................... 605-967-0171 
t Columbia Resch. Labs., Woodlyn, PA 19094 ............................ 215-872-3900 
tComputer Instruments Div., Hempstead, NY 11550 ..................... 516-463-8200 

Controls Division, Ametek, Inc., Feasterville, PA 19047 .................. 215-355-6900 
Daytronic Corp, Hawker Siddeley, Miamisburg, OH 45342 .............. 513-666-3300 

§ Dynisco, Norwood, MA 02062 .......................................... 617-769-6600 
t Edcliff Div, Systron Donner, Monrovia, CA 91016 ....................... 618-358-4571 
§ Electromatic Controls Corp, Hoffman Estatas, IL 60195-2010 ........... 312-882-5757 
§ Endevco, San Juan Capistrano, CA 92675 .............................. 714-493-8161 
§ Extech Instruments Corp, Wattham, MA 02154 ......................... 617-690-7440 
t Faria, Thomas G., Corp., Uncasville, CT 06382-0963 .................... 203-848-9271 
t Genisco Technology Corp., Transducers Products Div, Simi Valley, CA 93065 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 805-581-3985 
t Giannini Institute, Indio, CA 92201 ...................................... 619-347-2833 

Gould Inc., Recording Systems Division. Cleveland, OH 44114 .......... 216-361-3315 
§ GSE, Core Inds., Farmington Hills, MI 48024 ............................ 313-476-7875 
t Gutton Industries, Inc, Servonic Div. Costa Mesa, CA 92627 ............. 714-642-2400; 

600-654-4066 
Harrel, Inc, E. Norwalk, CT 06855 ...... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... 203-666-2573 
Honeywell Inc., Aerospace & Defense Grp, Minneapolis, MN 55408 ..... 612-670-5186 

§ IC Sensors, Inc, Milpnas, CA 95035 .... .. .. • .. .. .. .. .. .. .. .. .. .. .. .. .... 408-432-1800 
§ Jumo Process Control, Inc., Bergenfield, NJ 07621 ...................... 201-501-()O6() 
§ Kavlico Corp, Moorpark, CA 93021 ..................................... 805-523-2000 
t Kulite Semiconductor Prods., Inc., Leonia, NJ 07605 .................... 201-461-0900 

§t Kyocera Northwes\ Electronic Components Group, Vancouver, WA 98661 
.. .. . . .. . . . . .. .. . . . . . . . .. .. . . . .. .. .. . .. . .. .. . . . . . .. . .. .. . . . . . . . . . . .. ... 206-696-2840 

Lebow Products, Eaton Corp., Troy, MI48084 ...................•....... 313-843-0220 
LEL Co, Cresskill, NJ 07626 ............................................ 201-569-8641 
Leybold Inficon Inc, E. Syracuse, NY 13057............................. 315-434-1100 

t Litlon Potentiometer Div, Ml Vernon, NY 10551 ........................ 914-684-7733 
3M Fiber Optic Products, Inr~ W. Haven, CT 06516 ..................... 203-934-7961 
Midwest Components, Inc, Muskegon, M149443 ........................ 616-777-2602 

§t MKS Instruments, Inc., Andover, MA 01610 ............................. 508-975-2350 
Motorola Inc, Auto. & IndL Elctrns. Grp, Schaumburg,'IL 60196 ......... 312-576-4650 

§ Norgren, Littleton, CO 60120-1663 . . . . . . .. .. .. . .. . . .. . . .. . . . . .. .. . . .. ... 303-794-2611 
Optimum Applied Systems, Dobbs Ferry, NY 10522-1696 . . . . . . . . . . . . . .. 914-693-9001 

t Paine Corporation, Seattle, WA 96144 ................... 206-329-86oo;B00-426-0366 
t PCB Piezotronics, Depew, NY 14043-2495 .................•........... 716-664-0001 
t Penny & Giles, Santa Monica, CA 90401 ................................ 213-393-1497 

Philips Electronics Ltd, Philips Comps., Scarborough, ONTARIO, CAN. Ml B 1 M6 
....................................................................... 416-292-5161 

§Phoenix Conta~ Harrisburg, PA 17111 ................................. 717-944-1300 
t Piezo Electric Products, Inc" Metuchen, NJ 06840 .....................• 201-548-2800 
tPiezo Kinetics Inc., Bellefonte, PA 16623 ................................ 814-355-1593 

Pressure Systems, Inc., Hampton. VA 23666 ............................ 804-865-1243 
§Relay Speciatties, Oakland, NJ 07436 ................................... 201-337-1000 

§t RObinson-Halpem Products, Transicoi~ Inc, Plymouth Meeting, PA 19462-0248 
· ................... '.. .. . . . . . . . . . . .. .. . .. .. . .. .. .. . . .. .. .. . . .. .. .. .. .. . 215-625-9200 

tSchaevitz Engineering, Pennsauken, NJ 08110-1489 ................... 609-662-6000 
Sensotec, Inc., Columbus, OH 43212 ................................... 614-466-7723 

t Sensym, Inc, Sunnyvale, CA 94089 ..................................... 408-744-1500 
§ Spectral Dynamics Division, Scientific-Atlanta, Inc., San Diego, CA 92123-0575 

· . . . .. . . . . . . . . . . . . . . . . . . . . . .. • . .. .. . . .. . .. . . .. • ... .. .. . .. .. .. . . .. . .. ... 619-496-3400 
Stoelting Co, Chicago, IL 60623 .......................................• 312-522-4500 
Transducers & Systems, A Prime Technology Company, N. Branford, CT 06471 

· . .. . . . . . . . . . . . . . . . . . .. . . . . .. . .•.. .. ... ... . . . . .•. . . .. ... . .. .. .•.. .. . ... 203-461-5721 
§tTrans Metrics, Inc., Solon, OH 44139 .................................... 216-248-2229 

Unimeasure, Inc, Corvallis, OR 97330 ..................•.........•..... 503-757-3158 
Validyne Engineering Corporation. Northridge, CA 91324 .. . . . . . . . . . . . . .. 618-686-2057 

§ Vibro-Meter Corp., Billerica, MA 01822-5056 ............................ 508-663-7322 
§ Yellow Springs Instrument Co, Yellow Springs, OH 45387 .............. 513-767-7241 

Yokogawa Corp. of America, Newnan, GA 30265 •.............•......•• 404-253-7000 

Transducers, Proximity-5500 
Aeroflex Laboratories Inc., ARX,lnc., Plainview, NY 11803, 516-694-6700 

• ••••••••••.•••.••••••••.••.••••••••••••••••••••••••••••••••••••• B'I224 
Durakool, Inc., American Electronic Components, Elkhart, IN 46514,219-264-1116 

............................................................ B'1724-1725 
§ Hamlin, Lake Mills, WI 53551, 414-648-2361 ...................... B'1751,1957 

Hermetic Switch, Chickasha, OK 73018, 405-224-4046 ••••••••••••••••• B'1753 
§t Micro Switch, A Honeywell Div., Freeport, IL 61032, B15-235~ •• B-I804-1806 

Standex ElectroniCS, Standex International, Cincinnati, OH 45209, 513-871-3777 
................................................................. Bo1845 

§Amerace Corporation. HackeHstown, NJ 07840 ......................... 201-852-1122 
Bently Nevada Corp., Minden, NV 89423 ... , ............. 6QO-227-5514;702-782-36,11 
Contaq Technologies Corp., Bristo~ VT 05443 ...........•.....•........ 802-453-3332 

§ Dale Electronics, Inc., EI Paso Div, EI Paso, TX 79926-6728 ....•....... 915-592-3253 
§ Eaton Corp, Durant Products, Watertown, WI 53094..................... 414-261-4070 

EEM 1989 §-Product sold through distributors t-Product meets Mil specs 



Proximity .. SSOO (Cont'd) 
§ Electro Corporation, Sub. 01 Fasco Industries Inc., Sarasota, FL 34230-3049 

· . . . . . . . . . . . . . . . . . . • • . . . . • • • . . •• . • . .. • . . . . . . . . . • . . • . • . . . • . . • . . • • . • . . . .. 813-355-8411 
Epsilon-Lambda Elc1ms. Corp., Geneva, IL 60134 .••.•...•..•.....•..... 312-232-9611 
FSI/Fork Standards, Inc., Lombard, II. 60148 ••..•. . . . . • . • 312-231-3511 ;312-932-9360 
General Numeric Corporation, Elk Grove Village. IL 60007 ............•. 312-640-1595 

t GIG Thermodynamics, Royal Oak, MI 48073 .•..•.•...•.••.........•..•. 313-280-1648 
§ Gordon Products, Brookfield, CT 06804 . . . • . . . . . . . . • . . • . . . . . . . . . . . . . . . • . 203-n5-4501 
§ HBM, Inc., Marlboro, MA 01752 .•........••..•••......•............•..•. 508-624-4500 
§Industrial Computer Oes;gn., Inc., Westlake Village. CA 91362 ...•.•..•. 818-669-3179 

Inslrumentallon & Control Sys, 1C8.1nc., Addison, IL 60101 .........•.... 312-643-6200 
Kessler-Ellis Prods., Atlantic Highlands, ~ 07716........ 201-291-0500;800-631-2165 
3M Fiber Optic Products, Inc, W. Haven, CT 06516 .................• ,.. 203-934-7961 
Matrix Instrument Co, Houston, TX 77043 ..••..•...•.••...•... ,........ 713-461-2131 
Motion Sensors, Inc., Cranford, NJ OnOl ............................... 201-925c3553 

§ NTK Technical Ceramics, NGK Spark Plugs (USA), Inc., Springfield, NJ 07081 
· . . . . . . . . . . . . . • •. . . • . . • • . . . . . . . . . . . . . . . . . • . . . • . . . . . . . . . . . .. . . • . . . . . • . . • 201-376-6070 

§ Redington Counters, Windsor, CT 06095 •. ,.. . . . . . . . • . . • • . . • • . . . . • . . . ..• 203-688-6205 
Rehlander Assocs., Beverly, MA01915 ...•..•...•..•.••............•... 617-922-5961 

§Relay Specialties, QakJand, NJ 07436 ......•........••.......•...•...... 201-337-1000 
Schaevi1z Engineering, Pennsauken, NJ 08110-1489 ..•......•........• 609-662-8000 

§ Spectral Dynamics Division, Scientific-Atlanta, Inc., San Diego. CA 92123-0575 
· • . • . . . . • . • . • . . • . • . . . . . • . . • . . . . . . • . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . • 619-49&-3400 

§Spectron Glass & EleCtronics, Inc., Hauppauge, NY 11766 .............• 516-582-5600 
§Tenor Company, New Berlin, WI 53151 .•...•..•......•.•.....•.•...••.• 414-782-3800 

Transducers & Systems. A Prime Technology Company, N. Branford, CT 06471 
.•.•.........•......•..................•.........••.••.•......•..•..... 203-461-5721 

§ Vibro-Meler Corp, Billerica, MA 01922-5058 .•........•.•........•...... 506-863-7322 
Wabash Magnetics, Kearney-National Inc., Hunlington, IN 46750 . . . . . • . . 219-356-6300 

Transducers, Sonic-5500 
BeI~ Floyd. Inc., Columbus, OH 43212 .................................. 614-294-4000 

t Bialek. Inc., Bellefonte, PA 16823 ...........•........•...• ,............. 814-355-4910 
t Hazeltine Corp, Emerson Electric Co, Greenlawn, NY 11740 .••...•..•. 516-261-7000 
t International Transducer Corp., Channel Technologies, Inc., Santa Barbara, CA 93111 

· . . . . . . . • . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .. 905-683-2575 
Kistler-Morse, Redmond. WA 96073 ........•.........•.....••....•••.•. 206-881-6000 

§t Kyocera Northwest, Electronic Components Group. Vancouver, WA 98661 
· . . . . . . . . . . • . • . . . .. . .. . .. .. . .. .. .. . .. . . .. .. . . . .. . .. .. . . . . .. . .. .. ..... .. 206-69&-2640 

Motorola Ceramic Products, Components DivisiOn, Albuquerque, NM 87113 
· ................................................................... ,.. 505c822-8801 

§ NTK Technical Ceramics, NGK Spark Plugs (USA), Inc., Springfield, NJ 07081 
....................................................................... 201-376-6070 

t Piazo Kinetics Inc., Bellefonte, PA 16823 ................ '............... 814-355c1593 
§Sletco, Inc., Franklin PI<., IL 60131 ....................................... 312-671-4208 

Transducers, Strain Gauge-5500 
HBM, Inc., Marfboro, MA 01752, 508-624-4500 •••••• , •••••••••••• , B.1958-1959 
Omega Engineering, Stamford, CT 0&907,800-826-6342 •••••••••• B.I966-1966 
Acurex Corp.! Autodala Div, Mountain View, CA 94039 •..• '............ 415-967-9100 
A. L 0esign,1nc.. Amherst, NY 14226 ................................... 716-833-6272 
Barber-Colman Co., IndLlnsIrs. Div, Rockford, IL 61125-7040 ........... 815-877-0241 
BLH Electronics. Inc., Canton, MA 02021-9111 .......................... 617-821-2000 

t Bourns Instruments Inc., Riverside, CA 92507 .......•...•.•......•.. ,... 714-781-5148 
t CEC Instruments, lmo Industries Inc., San Dimes, CA 91 ns .•..•......• 714-394-4481 
t Columbia Resch. Labs., Woodlyn. PA 19094 ............................ 215-872-3900 
§ Data Instruments, Inc., Acton, MA 01720 ..................... :.......... 506-264-9550 

Daytronic Corp, Hawker Siddelay, Miamisburg. OH 45342 ....••........ 513-866-3300 
§t Dillon, w. C, Weigh-Tronlx, Inc., Fairmont MN 56031 •........•.....••.. 507-238-4461 
§ DynIsco, Norwood, MA 02062 •...•..........•...•...•.....•............ 617-769-6600 
t Edcliff Div, Systron Donner, Monrovia, CA 91016 ....................... 818-358-4571 
t Entran Devices, Fairfield, NJ 07006 ..•..•..•..•.........• 201-227-1002;800-635c0650 
t Genisco Technology Corp.. Transducers Products Div, Simi Valley, CA 93065 

.. . .. .. .. . .. . .. . .. . .. . . .. .. • .. .. . .. . •. .. .. • .. . .. .. .. .. . .. . .. . . • .. .. . ... 605-581-3985 
§ GSE, Core IIIds., Farmington Hills, MI48024 ............................ 313-476-7875 
t Gu~on Industries, Inc, Servonic Div, Costa Mesa, CA 92627 ...•......... 714-642-2400; 

. 800-854-4066 
§ Helm Instrument Co, Inc., Maumee, OH 43537 .......................... 419-893-4356 
$ Interface, Inc., Scottsdale, AZ 65260 .................................... 602-948-5555 

§t Kistler-Morse, Redmond, WA 98073 ............•.....•........•......•. 206-881-6000 
t Kulne Semiconductor Prods., Inc., Leonia, NJ 07605 ..•........••....... 201-461-0900 

Lebow Products, Eaton Corp.. Troy, MI48064 ........................... 313-643-0220 
Micro Switch, A Honeywell Div, Freeport, II. 61032...................... 815-235-6800 

t Paine Corporalion, Seattle, WA 98144 .....•.•...••...... 206-329-8600;800-426-0366 
Piazo Electric Products, Inc, Metuchen, NJ 06640 .•.....•.............. 201-548-2800 

§t Ravere Corporation of America, Wallingford, CT 06492 ..•......•....... 203-269-nOl 
Robinson-Halpern Products, Transiooi~ Inc., Plymouth Meeting, PA 19462-0248 

· . . • . . . . . . • . . . • • . . . . . . . . . . . . . . . • . . . . . . . . • . . • . . . . . . • . . . . . • . . . . . . • . . . . . . . 215-825-9200 
t Schaevilz Engineering, Pennsauken, NJ 08110-1489 .•...•....•..•...•. 609-662-8000 

Senso1ec, Inc., Columbus, OH 43212 ..•.•.......•.•......•.....•....... 614-486-7723 
§tTrans Metrics, Inc., Solon, OH 44139.................................... 216-248-2229 
§ Vibro-Meter Corp, Billerica, MA 01822-5058 ............................ 508-663-7322 

Transducers, Temperature-5500 
Amperex Electronic Company, A Dlv. of North American Philips Corporation, 

Slateravflle, AI 02876, 401-762-3800 ••••••••••••••••••••••••••• 8.1317-1318 
§ Dale ElectroniCS, Inc., EI. Paso DIv., EI Paso, TX 79926-6728, 915-592-3253 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• 8·1890-1893 
H8M, Inc., Marfboro, MA 01752, 508-824-4500 •••••••••• , • • • • • • • • • • •• •• B.1959 
Ketama/Rodan DIvision, Anaheim, CA 92806, 714-630-0081 ••••••• B.I899-1900 
Keystone CIIrbon, Thermistor DIv., $I. Marya, PA 15857, 814-781-1591 

••••••••••• : •••••••••••••••• ; ................................ B·I901-1903 
Micro Switch, A Honeywell DIv., Freeport, IL 61032, 815-235-6800 •• B.I806-1807 

§ Motorola Semiconductor Prods. Sector, Phoenix, AZ 85018-6606, 602-244-6900 
, ................................................................. A·2190 
Omega Engfneerlng, Stamford, CT 0&907, 800-826-6342 •••••••••• 801966-1966 

§ Quality T1Iermlstor, BoIse, 10 83709, 208-3n-3373 •••••••••••• A.2199, 801914 

PRODUCT INDEX & DIRECTORY 
Advanced Techn: Research Labs., Alexandria, VA 22312................ 703-750-2920 
Advanced Thermal Products, Inc., Sl Marys, PA 15857 ..•. • • . . . . • . • . . • .. 814-n2-0278 

§Alpha Wire Corp.. Elizabeth, NJ 07207-0711 ............................ 201-925-6000 
§t Amprobe Instrument Core Industries, Inc. Lynbrook, NY 11563 •.....•.. 516-593-5600 
t Analog Devices, Inc., Norwood, MA 02062-9106 ........................ 617"329-4700 
§ APEC Fiber Optics Corp, College Stallon, TX 77840 .••....••.•...•..••. 409-693-5397 

. § Atkins Technical Inc., Gainesville, FL 32608 . . . . • . . • • . . . . •• . . . . . • . . . . . . • . 904-376-5555 
§t Bailey Controls Co., Div. 01 Babcox & Wilcox, Wickliffe, OH 44092 . • . . • .. 216-585-8500 

Barber-Coiman Co,lndL InsIrs. Div, Rockford, II. 61125-7040 ..•..•....• 815-8n-0241 
Bently Navada Corp.. Minden. NV 89423 ................. 800-227-5$14;702-782-3611 
Balatherm Corp., Shrewsbury, MA 01545 ....... ........................ 506-842-0516 
Bosch, Robert, Corp. Broadview, IL 60153 .............................. 312-865-5200 

t Bristol Babcock Inc., Watertown, CT 06795 ...•.•..•.•... 203-575-3000;800-243-3576 
t Bruel & Kj_lnstrs, Inc., Marlboro, MA 01752-3093 •..•.•...•...•. ,..... 508-461-7000 

Burling Instruments, Chatham, NJ 07928 ••.•.•....•......•.... ,........ 201-635-9481 
Cambridge Aeroflo, Inc, Shirley, MA 01464 .. . .. ... . • . . .. .... .. .. . . .... . . .. 508-45-2348 

§ Capintec Instruments, Ramsey, NJ 07446 .•.....•..•....•.•..•..•....... 201-825-9500 
Controls Division, Ametek. Inc., Feasterville, PAl9047 .................. 215-355-6900 
Crompton Instruments, Inc, Glendale Heights, IL 60139 •..•..• ,......... 312-351-9866 
Crompton Inslrs., Hawker Sidclley, Elk Grove Village, IL 60007 ......•..• 312-593-1107 
Daytronic Corp.. Hawker Siddeley, Miamisburg. OH 45342 ...•...•.••..• 513-866-3300 
Degussa Corp.. Ternperature Sensing Products, So. Plainfield, NJ 07060 

· . .. .. .. . ... .. . .• . .• ..•.. .. . .•. .. ... .. ... ... .•..•. . . . .•..•. . .•. .. ..•..• 201-757-6500 
Digital Dynamics, Inc., Scotts Valley, CA 95068 .....•..•.........•..•.•• 408-438-4444 

§ Dowty Electronics Co. Thermocontrol Div. Brandon, VT 05733 ......... 902-247-8811 
§ EDL., Inc., Hauppauge, NY 11788 ...•......•..•.....•.. 516-435-2808;I-800-DIAL EDL 
t Entran Devices, Fairfield, NJ 07006 ...................... 201-227-1002;600-835-0650 
§ E-Squared Technology Corp., Ventura, CA 93003 ...•...... :............ 805-644-9544 
§ Everest Interscience, Inc, Fullerton, CA 92634-3640 ••...........•..•... 714-992-4461 
t Faria, Thomas G. Corp, Uncasville, CT 06382-0983 .•..••.......•...•.• 203-946-9271 
§FENWAL INC. Ashland, MA 01721 ." .................................. 508-661-2000 

§t Fenwai Electronicsl APD, Kidde, Inc., MiHord, MA 01757 ....•.....•...•.• 508-476-8000 
General Resistanca, A Prime Technology Company. N. Branford, CT 06471 

· .•...••...•.....•..•.. " ..•.•.... , . .. . . ...•. .. ... ..•. . •. .•. . .•.•... ... 203-481-5721 
§ Hades Manufecturing Corp., Farmingdale, NY 11735 . . . . . . . . . . . . . . . . . . .. 516-249-4244 
t Harre~ Inc., E Norwalk, CT 06855 .. .. .. .... .. • .. .. .. .. . .. • .. .. .. .. .. .. .. 203-666-2573 
tHy·Cal Engineering. EI Monte, CA 91731 ................................ 818-444-4000 
§Industrial Computer Oesigns,lnc, Westlake Village, CA 91362 .......... 816-669-3179 
t Instrulab, Dayton, OH 45404 ............................................ 513-223-2241 

International Resistive Company, Boone, NC 28607 •.••.... '" ..•.•..•.. 704-264-6661 
tKulne Semiconductor Prods. Inc, Leonia, NJ 07605 ..•.........•..•..•. 201-461-0900 
tLake Shore Cryotronics, Inc, Westerville, OH 43081 .................... 614-891-2243 

Larson Instrument, Orangeburg. NY 10962 .. , .. ,. . .. ..... .. .... .. •.•..•. 914-359-3800 
§Love Controls Corp.. Wheeling, IL 60090 ................................ 312-541-3232 
§ Martel Electronics, Windham, NH 03087 .....•..•..•..•.. 603-893-0886;800-821-0023 

3M Fiber Optic Products, Inc., W. Haven, CT 06516 •.....•......•....... 203-934-7961 
Meissner Industries, Dover, NJ 07801 ................................... 201-366-1700 

§MidwestComponents,lnc., Muskegon, MI49443 ........................ 616-7n-2602 
§t Mikron Instr, Wyckoff, NJ 07481 ........................................ 201-891-7330 

Minco Products, Minneapolis, MN 55432 ................................ 612-571-3121 
§ Newport EleCtronics, Santa Ana, CA 92704-4426 ...•..•.•...•.......... 714-540-4914 

Philips Electronics Ltd, Philips Comps., Scarborough, ONTARIO, CAN. MIB lM8 
....................................................................... 416-292-5161 

§Phoenix Contact, Harrisburg. PA 171.11 ................................. 717-944-1300 
t Piazo Electric Products, Inc, MetuooAn, NJ 06840 ...................... 201-548-2800 

PPM, Inc., Cleveland, OH 44139 ........................................ 216-349-2300 
Primo Company Umned, Tokyo. JAPAN 181 ............................ 0422-43-3121 
Princo Instruments, Inc., SouthamplOfl, PA 18966 

tPSG IIIds., Perkasie, PA 18944 .......................................... 215-257-3621 
Radio Materials Corp.. Attica, IN 47918................. 317-762-2491;1-800-356-9956 

§t RCD Components. Inc., Manchester, NH 03103 ..•..•.....••..•....•.... 603-669-0054 
RCL-Shallcross, Manchester, NH 03102 ................................ 603-627-3831 
RCL-8hallcross,lnc, Smithfield, NC 275n .............................. 919-934-5181 

tRelco Products, Denver, CO 80237 ..................................... 303-756-1143 
§ RFL Inds., Inc. (DBA) Dowty Elctrns. Co. Brandion, VT 05733 .•....•••.. 802-247-8811 

Rochesler Instrument Systems, Rochester, NY 14605 .........•.•..•... 716-263-noo 
§ S. F. Products Corporation, Southport. CT 06490 . . • . •• . . . . . . . . . . . • . . . . . • 203-929-6180 
§Spectral Dynamics Division, Scientific-Allanta, Inc., San Diego. CA 92123-0575 

....................................................................... 619-49&-3400 
t Syscon Inti, Inc., So. Bend, IN 46618-1096 ..... .. .. .. .. .. .. • .. .. . .. . .... 219-232-3900 
§ TDK Corporation, EleCtronic Components & Malerial, Tokyo, JAPAN 103 

· ......... '" .•.........•.................•......•.. " . •..•. .••.•.•.. •. (03) 278-5111 
Techno. Inc., Van Nuys. CA 91405 ...................................... 816-781-1642 
Tektronix, Inc, Beaverlon, OR 970n .•.. . .. . . . .•..•. . .•.•.. .•. ... .•..•.. 800-835-9433 

tThermo Electric, Saddle Brook, NJ 07662 ............................... 201-643-5600 
§ Tokin Americs, Inc., San Jose, CA 95134 . .. ..•.••. .. . ••. . . ..•. .. ..•..•.. 408-432-8020 
. Wabash Magnetics, Keamey-Nationallnc., Huntington, IN 46750 .•...•.. 219-356-8300 

§t Weed Instrument Co., Inc., Round Rock, TX 76664-0300 ................ 512-255-7043 
Western EIc1m. Comps Corp.. Camarillo, CA 93010 •...•.•.•••.•..•..... 805-482-8002 

§ Yellow Springs Instrument Co., Yellow Springs. OH 45387 ,............. 513-767-7241 

Transducers, Thermoelectric ~ See Transducers, Temperature (Vol. B) 

Transducers, Tilt - Also see Inclinometers-5500 
Durakool, Inc., American Electronic Components, Elkhart, IN 46514, 219-264-1116 

• • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • •• • • • • • •• • • • • • • • • • • • • • • • •• 8·1724-1725 
§t Dova Controls, Redmond, WA 98052 ........•...•.•..•...•.•...•..•.... 206-881-7414 

Intemalional Machine & Tool Corp, Warwick, RI 02668 •..•.....•..••... 401-467-8905 
t Penny & Giles, Santa Monica, CA 90401 ..•........•......•...•••....... 213-393-1497 

Schaavilz Engineering, Pennsauken, NJ 08110-1489 •••.•••.•.•••.•..•• 609-682-8000 
t Spectron Glass & Electronics, Inc., Hauppauge, NY 11766 •.••..••....•. 516-582-5600 

Transducers, Torque-5500 
Computer Optical Products, Inc., Sub. of Hatha_y Corp., Chatsworth, CA 

91311-6910,818-882-0424 ........................................ 801942 
HBM, Inc., Marlboro, MA 01752, 508-624-4500 • • • • • • • • • • • • • • • • • • • • • • • •• 8·1959 

§-Product sold through distributors t-Product meets MIL specs EEM 1989 



PRODUCT INDEX & DIRECTORY Transducers, Volt, Watt, Current VAR, Power-5500 
Omega Engineering, Stamford, CT 06807,800-826-6342 •••••••• _...... Bol988 
waters Manufacturing, Inc., Talley Industrlaa, Wayland, MA 01778, 508-358-2777 

••••.•••••• _ .•••.••••••.•••..••••••••••.•.••••••.••••.•••••.••••• A0 2153 
Acurex COIp.lAutodaia Div, Mountain View. CA 94039 ...............•. 415-967-9100 

tAL Design, Inc., Amherst, NY 14226 ..............•.................... 716-833-6272 
Androtek/dmi, Columbus, OH 43229.................................... 614-882-7821 
Bently Nevada Corp. Minden, NY 89423 ............. _ . .. 800-227-5514;702-782-3611 
Daytronic Corp. Hawker Siddeley, Miamisburg, OH 45342 ..•........... 513-866-3300 

§GSE, Core Iods, Farmington Hills, MI48024 ............................ 313-476-7875 
§ Interlace, Inc., Scottsdale, AZ. 85260 .................................... 602-948-5555 

Lebow Products, Eaton Corp. Troy, MI 48084 . • . . . . . . .. . . . . . .. . . . .. . .. .. 313-643-0220 
Magnetoelastic Devices, Pittsfield, MA 01202 .•......................... 413-445-5608 

tPenny & Giles, Santa Monica, CA 90401 ................................ 213-393-1497 
Schaevilz Engineering, Pennsauken, NJ 0811 D-1489 ................... 600-662-8000 
Sensotec,lnc., Columbus, OH 43212 ................................... 614-486-7723 
Transducer Systems, Inc., Kulpsville, PA 19443 . _....................... 215-256-4611 
Vibrac, Amherst, NH 03031 ............................................. 603-882-6777 

§ VibrcrMeter COIp. Billerica, MA 01822-5058 ......•............. 508-663-7322 

Transducers, Ultrasonic-5500 
t Blatek, Inc., Bellefonte, PA 16823, 814-355 .... 910 •••••••••••••••••••••• Bo1936 
§ NTK Technical CeramiCS, NGK Spark Plugs (USA), Inc., Springfield, NJ 07081, 

201-376-6070 .................................................... Aol711 
Accusonic DiviSion, Ferranti O.RE Inc., Falmouth, MA 02541 .•......... 617-546-5800 

§Amerace CorpOlation, Hackellstown, NJ 07840 ......................... 201-852-1122 
Anders, Inc., Simsbury, CT 06070 ............ _.......................... 203-656-7666 

§ Atomergic Chemetals Corp., Farmingdale, NY 11735-1527 .............. 516-694-9000 
t Channel Industries, Santa Barbara, CA 93111 _.......................... 805-967-0171 

Contaq Technologies Corp., Bristo( VT 05443 ..•....................... 802-453-3332 
t Dukane Corp. Communications Sys. Div. St Charles, IL 60174-9984 ... 312-584-2300 
tEOO Western Corp. EOO Corp., Saft Lake City, lIT 84115 .............. 801-486-7481 
§ Electro Corporation, Sub. of Fasco Industries Inc., Sarasota, FL 3423D-3049 

........................... , ..•...........•....... : . . . .. .. .. . .. .. . .. ... 813-355-8411 
§ Go. Thorsen, RocI<Iord, IL 61105-1209 .....•............................ 815-968-9661 
t Gufton Industries, Inc., Servonic Div. Costa Mesa, CA 92627 ............. 714-642-2400; 

800-854-4066 
International Mircoelectronics, Arlington, TX 76003 ...................... 817-561-2244 

t International Transducer Corp., Channel Technologies, Inc., Santa Barbara, CA 93111 
..•.. . . . . . .•.. . .. . .. . .. . .. . . . . . •. . •. . . . . . . .... . . . . . . . .. ..... . . .. . .. . . .. 605-683-2575 

Kistler-Morse, Redmond, WA 98073 .........•.....•.................... 206-881-8000 
Micro Switch, A Honeywell Div. Freeport, IL 61032 ...................... 815-235-6600 
Mouser Electronics, Mansfield, TX 76063 .......................•....... aoo-346-6873 

§ Murata Manufacturing Co., Ltd., Nagaoka-KycrShi, Kyoto, JAPAN 617 ... 075-951-9111 
Panametrics, Waftharn, MA 02254 •.........•.....................•..... 617-89~2740 

t Piezo Kinetics Inc., Bellefonte, PA 16823 ....•.....•.•................... 814-355-1593 
Primo Company Limfted, Tokyo, JAPAN 181 ...........................• 0422-43-3121 
Radio Materials Corp. Attica, IN 47918 . . . . . . . . . . . . . . . .. 317-762-2491 ;1.aoo-356-9956 

§t Sensal( Rosemount COIp. HauPPl/uge, NY 11788 ...................... 516-273-6600 
§Shokal Far East, Ltd., Hartsdale, NY 10530 ............................. 914-681-0700 

§t Sonicor Instrument Corp. Copiague, NY 11726 ......................... 516-842-3344 
§ Sonobond UHrasonics Inc., Inductotherm Industries, West Chester, PA 19380 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .. 215-696-4710;800-323-1269 
Stetco, Inc., Franklin Pk., IL 60131 ....................................... 312-671-4208 

§Tokin America, Inc., San Jose, CA 95134 .......•...............•........ 408-432-8020 
§Valpey-Fisher:Matec Corp, Hopkinton, MA 01748 ................ 508-435-6831 

Transducers, Velocity-5500 
Blatek, Inc., Bellefonte, PA 16823, 814-355 .... 910 ••••••.• _. • . • . • • . • • • .• Bo1936 

§ Vlbra-Melrlcs, Inc., Hamden, CT 08514, 203-288-6158;1-800-352-2001' ••• Bo1999 
Airpax Co. Sensor Div. A Division 01 North American Philips Corp., Cheshire, CT 06410 

· . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .. 203-272-0301 
Bently Nevada Corp. Minden, NY 89423 ................. 800-227-5514;702-782-3611 

t CEC Instruments, lmo Industries Inc., San Dimas, CA 91773 ............ 714-394-4481 
tCelesco Transducer Prods.. Inc., Canoga Pk., CA 91304-5005 ........... 818-884-6860 
t Computer Instruments Div. Hempstead, NY 11550 ...................•. 516-483-8200 

Disc Instruments, Honeywell, Costa Mesa, CA 92626 ................... 714-433-034.~ 

Electro Physics Co., Inc., Waukegan, IL 60085 . . .. ... . .. . .. . . . . . .. . .. .. .. 312-24~5801 

§ Fenwal Electronicsl APD, Kidde, Inc. Milford, MA 01757 ................. 508-478-6000 
General Vibrations MIg. Co. Manchester, CT' 06040 . . . . . . . . . . . . . . . . . . . . . 203-646-0090 

t Genisco Technology Corp. Transducers PrOducts Div. Simi Valley, CA 93065 
· . • . . . • . . . . . . • . . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .. 805-581-3985 

§ HBM, Inc., Marlboro, MA 01752 ............•............................ 508-624-4500 
tHumphrey, Inc., San Diego, CA 92123 ......•............................ 61~565-6631 

§ IC Sensors, Inc., Milpitas, CA 95035 .•.• . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . • 408-432·1800 
§ Kavlioo Corp, Moorpark, CA 93021 •.........•.......................... 805-523-2000 

Kinernetrics/Systents, Kinemetrics, Inc., Pasadena. CA 91107 ........... 816-795-2220 
t Kurz Instruments Inc., Monterey, CA 93940 ..............•.............. aoo-424-7356 

Matrix Instrument Co. Houston, TX 77043 .............................. 713-461-2131 
§t Micro Mo Electronics, Inc. St Petersburg, FL 33701 . . • . . . . . • . . • . . . . . . .. 813-822,2529 

Motion'Sensors, Inc., Cranford, NJ 07701 ............•............•..... 201-925-3553 
§t Robinson-Halpern Products, Transicoi( Inc., Plymouth Meeting, PA 19462-0248 

· . . • . . • . . • . . . . . . . . . . • . . • . . • . . . . . . • . . • . . . . . . . • . . . . . . . . . . . . . • . . • . . . . . . . .. 215-825-9200 
t Schaevilz Engineering, Pennsauken, NJ 0811 D-1489 ...•............... 609-662-6000 

Sensolec, Inc., Columbus, OH 43212 ...•.....•......................... 614-486-7723 
§t Systron-Donner Inertial Div. Concord, CA 94518 ..............•......... 415-671-6400 

Teledyne/Geotech, Garland, TX 75041 ........... , ..................... 214-271-2561 
tTeledyne Gu~ey, Troy, NY 12181 ...............•..•......•............. 516-272-8300 
§ Ternposonics, MTS Sys. Corp., Plalnview, NY 11803 ...............•.... 516-34~ 1950 

Transducers & Systents, A Prime Technology Company, N. Branford, CT 06471 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . •. . . . . . • . . .. 203-481-5721 

TransducerSystents, Inc., KulpsVille, PA 19443 •..................••.... 215-256-4611 
tTransiooi( Inc., WOIcoster, PA 1949D-9990 .................•......•..... 215-277-1300 

Trans-Tel<, Ellington, CT 06029 ......................................... 203-872-8351 
Vibrac, Amherst NH 03031 .............................................. 603-882-6777 

§ VibrcrMeIer COIp, Billerica, MA 01822-5058 ...........•.............•.. 508-663-7322 

Transducers, Vibration-5500 
Chatsworth Data Corporation, Chatsworth, CA 91311,818-341-9200 •••• Do1232 
Entran Devicaa, Fairfield, NJ 07006, 201-227-1002;800-635-0650 •••••••• Bo1955 
HBM, Inc., Marlboro, MA 01752, 508-624 .... 500 .•.•.•.• _ • . • . • . • • . .. Bo1958-1959 

§ Vlbra-Melrlcs, Inc., Hamden, CT 06514, 203-288-6158;1-800-352-2001 ••• Bol999 
Alpha-M Corp., Dallas, TX 75229 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 214-406-0424 
Benlly Nevada Corp., Minden, NY 89423 . . . . . . . . . . . • . • . .. aoo-227-5514;702-782-3611 

t Bruel & Kjaer Inslrs. Inc. Marlboro, MA 01752-3093 ..•.•.......•........ 508-481-7000 
t CEC Instruments, lmo Industries Inc., San Dimes, CA 91773 .....•...... 714-394-4481 
t Channel Industries, Santa Barbara, CA 93111 ....................•...... 805-967-0171 
t Columbia Resen Labs., Woodlyn, PA 19094 . .......................... 215-872-3900 
§Dova Controls, Redmond, WA 96052 .....................•............. 206-881-7414 

Electro Physics Co. Inc. Waukegan, IL 60085........................... 312-24~5801 

§ Endevco, San Juan Capistrano, CA 92675 ...... ,....................... 714-493-8181 
General Vibrations MIg. Co. Manchester, CT 06040 . . . . . . •. . . . . . . . . . . . . . 203-646-0090 

t Gutton Industries, Inc., Servonic Div. Costa Mesa, CA 92627 ...•.....•..• 714-642-2400; 
aoo-854-4066 

§ Helm Instrument Co. Inc., Maumee, OH 43537 .........................• 41 ~893-4356 
tHH Controls Co. Inc., Arlington, MA 02174 .............................• 617-646-2626 
§ IC Sensors, Inc. Milpftas, CA 95035 ........... " ...............••. '" ... 406-432-1800 

Kelmet, Inc., San Dimas CA 91773 ..................................... 714-599-0954 
KinemetricslSysterns, Kinemetrics, Inc. Pasadena, CA 91107 .........•. 818-795-2220 

t Knowles Electronics, Inc. Franklin Park, IL 60131 •..............•....... 312-455-3600 
Metrix Instrument Co. Houston, TX 77043 .............................. 713-461-2131 
Motion Sensors, Inc., Cranford, NJ 07701 . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-925-3553 

t PCB Piezotronics, Depew, NY 14043-2495 ............................. 716-684-0001 
Primo Company Limited, Tokyo, JAPAN 181 ............................ 0422-43-3121 

§ Projects UnHmfted, Dayton, OH 45414 •...........•..................... 513-89D-1918 
tSchaevilz Engineering, Pennsauken, NJ 0811D-1489 ................... 600-662-8000 

Sensotec, Inc., Columbus, OH 43212 ................................... 614-486-7723 
§ Spectral Dynamics Division, Scientific-Atlanta, Inc., San Diego, CA 92123-0575 

....................................................................... 619-496-3400 
§tSystron-Donner Inertial Div. Concord, CA 94518 .....•.................. 415-671-6400 

Teledyne/Geotech, Garland, TX 75041 .•....................•......•... 214-271-2561 
Trans-Tel<, Ellington, CT 06029 ......................................... 203-872-8351 
Unhollz-Dickie Corp. Wallingford, cr 08492 .... ,....................... 203-265-3929 

§ VibrcrMeter COIp. Billerica, MA 01822-5058 ............................ 508-663-7322 
t Wilcoxon Research, Rockville, MD 20850 ............................... 301-33D-8811 

Transducers, Volt, WaH, Current VAR, Power Factor, 
Frequency-5500 

Active Controllnstrumentallon, Key Largo, FL 33037,305 .... 51-1000 •••.• 
Aeroflex laboratories Inc., ARX, Inc., Plainview, NY 11803, 516-694-6700 

t American Aerospace Controls, Farmingdele, NY 11735, 516-694-5100 

Do1134 

Bo 1224 

..................... _ • • • • • . • .. • • • .. • .. .. • • • .. .. .. . .. • .. .... Bo1932-1933 
Bell, 1'. W., Inc., Orlando, FL 32807, 407-678-6900 ••••••••••••••••••••• Dol228 
Dynapower Corporation, Farmington Hills, MI48333, 313-553 .... 300 .•.••••••• 

Do173O-1732 
Flex-Core Div., Morlan & Assocs., Inc., Worthington, OH 43235, 614-889-6152 

................................................................. Ao2299 
LEM/Rekco, Germantown, WI 53022, 414-784-3430 ••••••••••••••••••• Dol1S1 
Ohio Semilronics, Inc., Columbus, OH 43212, 614-486-9561 

.......................................... B"968-'98',1984-'986, Do133O 
Wilcoxon Research, Rockville, MD 20850, 301-330-8811 ••.•.• _........ B 0 2000 

tAEMC Corporation, Boston, MA 02111 ................... 617-451-0227;800-343-1391 
§tAmprobe Instrumen~ Core Industries, Inc, Lynbrook, NY 11583 ......... 516-593-5600 

Androtek/dmi, Columbus, OH 43229.................................... 614-882-7821 
§ARGA Controls, Pasadena, CA 91105 .....................•............. 213-682-3314 

Best Technology Inc. Seallle, WA 98109 ............................... 206-362-1300 
t C & C Jetronic, Inc., Princeton, NJ 08540 .•.................•........... 600-921-8540 

Chauvin AmoUl', Chauvin Amoux-France, Dover, NH 03820 ............ 603-7 4~6434 
Crompton Instruments, Inc., Glendale Heights, Il60139 ................. 312-351-9888 
Crompton Instrs. HawkerSiddley, Elk Grove Village,IL 60007 .•........ 312-583-1107 
Cross Electronics, Warrendale, PA 15086 ............................... 412-776-1591 

§t Dielectric Communications, General Signal, Raymond, ME 04071 ........ 207-655-4555; 
800-341-9678 

Dowty RFL Inds. 1nc./Communications Div, The Dowty Grp. PLC, Boonton, NJ 
07005-0239 .......•.................•.............•.•................ 201-334-3100 

Dowty RFL Inds. Inc.llnstrurnentation Div. The Dowty Grp. PLC, Boonton, NJ 
07005-0239 ............................•.....•....................... 201-334-3100 

t Electro National, Canton, MS 39046 •.....•............................. 601-85~5511 
EWC,lnc. Kenilworth, NJ 07033 ..........•.....•....•... 201-245-3200;800-526-4048 

§ Fenwal Electronicsl APD, Kidde, Inc., MiKord, MA 01757 ................. 506-476-6000 
§ Halmar Electronics, Inc. Columbus, OH 43204 ....•...•........•••.•.•.. 614-275-0530 
§Micro Switch. A Honeywell Div. Freeport, 1161032 .............•...•.... 815-235-6600 
t Physics Intemational Co. Oron Defense Systems Grp., San Leandro. CA 94577 

....................................................................... 415-577-7236 
Rochester Instrument Systems, Rochester, NY 14605 ......•. ,......... 716-263-7700 
Rotek Instrument Corp., Wattharn, MA 02254 ......•..•.•...•..•. _....... 617-899-4611 
Scientific Columbus, Inc. Esterline Corporation, Columbus, OH 43223 .. 614-274-0400 

t Sigma Electronics Inc., Houston, TX 77099 ...•.....•........•.........• 713-933-4700 
Star Micronics, Inc., OEM Di·.ision, Piscataway, NJ 08854 ..........•.... 201-572-9512 
Tektronix,lnc. Beaverton, OR 97077 •........••...........•..•........•. 8()().835-9433 

§ TIme Mark Corp. Tulsa, OK 74116...................................... 918-438-1220 
Tokin America, Inc., San Jose, CA 95134 ........•...............•..•.... 408-432-8020 
U.S. Instr. Rentals, San Mateo, CA 94403 •......••.....•..........•..... 800-824-2873 

§ Yokogawa Corp. of America, Newnan, GA 30265 ......•................ 404-253-7000 

Transformers, Audio-SGOO - See Vol •. A 

Transformers, Autotransformer-S600 - See Vol. A 

Transformers, Bias - See Transformers, Power (Vol. A) 

Transformers, Bridging - See Transformers, Matching (Vol. A) 

EEM 1989 §-Product sold through distributors t-Product meets MIL specs 



Transformers (MIL), Audio, Power, RF-2440 
Transformers, Chip-5600 - See Vol. A 

Transformers, Chopper-5600 - See Vol. A 

Transformers, Constant Voltage-5600 - See Vol. A 

Transformers, Control - See Transformers, Power (Vol. A), 
Transformers, Synchro, Control (Vol. A) 

Transformers, Converter, DC To DC-5600 - See Vol. A 

Transformers, Current - See Transformers, Instrument (Vol. A) 

Transformers, Data - See Transformers, Telephone Coupling (Vol. A) 

Transformers, Decade-5600 - See Vol. A 

Transformers, Differential-5600 - See Vol. A 

Transformers, Discriminator-5600 - See .Vol. A 

Transformers, Donut - See Transformers, Toroidal (Vol. A) 

Transformers, Driver-5600 - See Vol. A 

Transformers, Ferroresonant-5600 - See Vol. A 

Transformers, Filament-5600 - See Vol. A 

Transformers, Flyback-5600 - See Vol. A 

Transformers, Foil Wound - See Coils, Foil Wound (Vol. A) 

Transformers, 400 Hz-5600 - See Vol. A 

Transformers, High VoHage (1,000 Volts & Over)-5600 - See Vol. A 

Transformers, Horizontal Sweep-5600 - See Vol. A 

Transformers, Hybrid-5600 - See Vol. A 

Transformers, IF-5600 - See Vol. A 

Transformers, Input-5600 - See Vol. A 

Transformers, Instrument-5600 - See Vol. A 

Transformers, Interstage-5600 - See Vol. A 

Transformers, Inverter-5600 - See Vol. A 

Transformers, Isolation-5600 - See Vol. A 

Transformers, Isolation, for LAf\ls-5600 - See Vol. A 

Transformers, Une-5600 - See Vol. A 

Transformers, Linear Variable-Differential - See Transformers, 
Differential (Vol. A) 

Transformers, Magnetic Amplifier-5600 - See Vol. A 

Transformers, Malching-5600 - See Vol. A 

Transformers, Microminiature-5600 - See Vol. A 

Transformers, Microphone-5600 - See Vol. A 

Transformers, Mixing-5600 - See Vol. A 

Transformers, Modulation-5600 - See Vol. A 

Transformers, Output-5600 -" See Vol. A 

Transformers, Plate-5600 - See Vol. A 

Transformers, Plug-in-5600 - See Vol. A 

Transformers, Power-5600 - See Vol. A 

Transformers, Power Distribution-5600 - See Vol. A 

Transformers, Printed Circuit Mounting-5600 - See Vol. A 

Transformers, Programmable Ratio-5600 - See Vol. A 

Transformers, Pulse-5600 -' See Vol. A 

Transformers, Ratio-5600 - See Vol. A 

Transformers, RF-5600 - See Vol. A 

Transformers, Reactor - See Reactors, Filter (VotA) 

Transformers, Rectifier-5600 - See Vol. A 

Transformers, Reference-5600 - See Vol. A 

Transformers, Rotary-5600 - See Vol. A 

Transformers, Scott T-5600 - See Vol. A 

PRODUCT INDEX & DIRECTORY 
Transformers, Servo-5600 - See Vol •. A 

Transformers, Split Bobbin-5600 - See Vol. A 

Transformers, Step Down, Step Up - See Transformers, Power 
(Vol. A) 

Transformers, Surface Mount-5600 - See Vol. A 

Transformers, Switching, Power-5600 - See Vol. A 

Transformers, Synchro Control-5600 - See Vol. A 

Transformers, Telephone Coupling-5600- See Vol. A 

Transformers, Toroidal-5600 - See Vol. A 

Transformers, Transistor-5600 - See Vol. A 

Transformers, Trigger - See Transformers, Pulse (Vol. A) 

Transformers, Variable-5600 - See Vol. A 

Transformers, Variable, Motorized-5600 - See Vol. A 

Transformers, Voltage Dividing-5600 - See Vol. A 

Transformers, Voltage Regulating-Also See Regulators & 
Stabilizers, VoHage-5600 - See Vol. A 

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

Transformers, Wideband-5600 - See Vol. A 

Transformers (MIL), Audio, Power, RF-2440 
t Abbott Technologies, Inc., Burbank Division, Transformers, Burbank, CA 91506, 

818..f141-3630 ••••••••••••••••••.••••••••.•.••••.•. A0 2219·2223,2225·223O 
Bey Electric, Inc., Uncoln Park, NJ 07035, 201-694-5000 ••••••.•.•.•••• Ao2263 
Dynage/Power & Magnetics, DIvision Of Oakleaf, Inc., Canistota, SO 57012, 

605-296-3462/3487 • • • • • • • • • • . . • . • • • • • • • . • • . • • • • . • . • • • • • • • • .• Ao2278-2279 
t EWC, Inc., Kenilworth, NJ 07033, 201-245-3200;800-526-4048 •••.• Ao2284,2297 
t Hisonlc, Inc., Olathe, KS 660&1, 913·782-0012 ....•.•.•..•.••••••.•••• Ao2307 

Magnelab, Boulder, CO 80301.,4&96, 303-442-6700 .•.••.••••••••• Ao2324-2325 
Magnetlco Inc., Holtsville, NY 11742, 516-654-1166 ••••••••••••.••••••• A-2331 

§t Microtran Co. Inc., Valley Stresm, NY 11562, 516-561-6050 
• • • • • • • • • • • • • • • • • • • .. • • • • • • .. • • • • • • • . • • • • . • • • • • • • • A0 2346,2352-2353,2359 

t North Hills ElectroniCS, Glen Cove, NY 11542, 516-671-5700 ••••••• A0 2366,2368 
t Pico Electronics, Inc., Mt. Vernon, NY 10552, 914-699-5514;800-431·1064 

•.••••••.••••.••••••••.•.••.••••••••.••••••••••.•••••••••••••.••• A0 2387 
t Polyphase Instrument, Ft. Washington, PA 19034, 215-643-8950 '" A0 242O-2421 
t Po_r Magna-Tech Corporation, Perth Amboy, NJ 08861, 201-826-4700 ••••.• 

" A0 2419 
tTamura Corporation of America, Carson, CA 90746-3518,213-638·1790 

.. • .. . • . . .. • .. . . . . .. .. . • . • .. .. .. .. • . .. • ... A0 1673,2466,2469-2470, 002079 
t Technltrol, PhilacJalphia, PA 19134, 215-426-9105 •••••••••••••••• B0 1032-1035 
t Torotal Prods. Inc., Grandview, MO 64030-3199, 816-761-6314 

· • • • • . • . • . • • • • . • • . • . • . • . • • . • . • • • • • • • • • . •• • • • • • • • •• Ae 2491·2492,2494·2496 
tTorwico Elctrns.lnc., Lakewood, NJ 08701, 201-364-1800 ••••••••• A02498-2499 
tTrans American Transformer, E. Setauket, NY 11733, 516-928-G762 .•.•• A0 2489 

Voltampera Corp., Lynbrook, NY. '1563,516-887-9443 ••••••••••••.•.•• 002127 
Wayne Transformers Co., Inc., A Marine Electric Syslema Co., Clifton, NJ 

07014-1135, 201-614·1100 .•.••.•••.•.•.••••••.••••••.•••••••••••. A0 2512 
t Adams-Maxwen Division, Coast Mag.,etics, Inglewood, CA 90302-1284 

· .. . . . .. . . .. . . . . .. .. .. .. . .. . . .. .. . . . .. . .. . . . . .. . . .. .. . .. .. .. . . . .. .. .... 213-673-3245 
§t Adams-Russen, Anzac Div. Burlington, MA 01803 ...................... 671-273-3333 

t Automatic Coil Corp. Sub. Designatronics, Inc., Miami, FL 33147 ........ 305-696-6660 
Berkshire Transformer Corp. Kent. CT 06757 ....... ,................... 203-927-3541 

tB. G.l.aboI'atories, Inc. Binghamlqn, NY 13904 ......................... 607-722-2376 
Dale Electronics, Inc., Yankton Div. Yankton, SO 57078-0180 ........... 605-665-9301 

t DeYoung Man,ufacturtng, Inc., Kirkland, WA 98034 ....................... 206-823-4798 
Electronic Transformer Corp.. Totowa, NJ 07511 ........................ 201-942-2222 

t Elnelic Electronics, Inc., Los Angeles, CA 90009-8232................... 213-515-1546 
Endicott Coil Co. Inc. Binghamton, NY 13905 .......................... 607-797-1263 

t Freed Transformer Co. Inc. Electronic Transformer Corp. Totowa, NJ 07511 
· . .. . .. . .. .. . . . .. . . . .. .. .. . .. . . .. . . .. . .. . .. . .. . . .. .. .. .. .. . .. .. .. . .. .. . 201-942-2222 

Genco Precision Corp. Deer Park, NY 11729 ........................... 516-242-3006 
t Hadley, Robert M. Co. Inc., los. Angeles, CA 90037 ..................... 213-234-9091 
t Hammond Manufacturtng Co. Buffalo, NY 14225 ....................... 716-894-5710 
t Magnecomp, Inc. Pickens, SC 29671 ................................... 803-878-4700 

Magnetek Triad, Huntington, IN 46750 .................................. 219-356-71 00 
t Magnetic CircuH Elements, Salinas, CA 93905 .......................... 408-757-8752 
t Magnetic Component Engineering, Inc., Culver City. CA 90230 .......•.. 213-398-4761 

MCI Transformer Corporation, Babylon, NY 11704 ...................... 516-587-()510 
t Milwaukee Transformer Co. MTE Corporation, Milwaukee, WI 53223 . . . . 414-356-5300 

Mouser Electronics, Mansfield, TX 76063 ............................... 8QO.346-6B73 
MTE Corp.. Milwaukee, WI 53223 ....................................... 414-358-5300 
Neshaminy Transformer. Neshaminy Electronics Corp.. Furlong. PA 18925 

....................................................................... 21&-794-7411 
t Onan Power/Electronics, Minneapolis, MN 55437 ....................... 612-921-5600 
t OPT Industries Inc. Phillipsburg, NJ 08865 .............................. 201-454-2600 
§ Pacific Coil Co., Inductor Supp., Inc., Bakersfield, CA 9330&-5495 ......... 80&-323-7714; 

800-332-C01l 
t Pacific Electro DynamIcs, Inc., Redmond, WA 98073-9745 .............. 206-881-1700 

PC Transformer Corp. West Babylon, NY 11704 ........................ 518-491-3300 
t Perkin-Eimer Corp. EIctrn Prods. Dept., Notwalk, CT 06859-0132 . . . . . .. 203-762-4786 
t Pcwer Sys. Grp.. Rantec Div. Emerson EIec. Co., Chatsworth, CA 91311 

818-885-8223 

§-Product sold through distributors t-Product meetl')MIL specs EEM 1989 



PRODUCT INDEX & DIRECTORY 
t Sierra West Power Systems, Las Cruces, NM 88001 .........•........•. 
t Sigma El8ctronics Inc, Houston, 1)( 77099 .............. , ...........•... 

§t Skyway Magnetics, Warner Springs. CA 92086 ...............•.......... 
tTexas Transformer Corp, Plano, 1)( 75086 ..•.......................... 

§t Thordarson Meissner, Components Corp. of Amer, Mt Carme~ IL 62863 

Todd Systems, Inc, Yonkers. NY 10701 ............................... . 
§t Toko America. Inc, Mt Prospect. Il 60056 .....................•........ 

Torema U.S.A., Inc, Houston,1)( 77063 ................................ . 
UIV9CO, Inc.. Foster City, CA 94404 .................................... .. 
Unrted Transformer Co.:Div. 01 Opt Industries Inc, Phillipsburg, I'U 08865 

505-522-8828 
713-933-4700 
61 !H82-3342 
214-424-1581 

618-262-5121 
914-963-3400 
312-297-0070 
713-977-2500 
415-574-1100 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-454-2600 
tVanguard Electronics Co., Gardena. CA 90248 .......................... 213-323-4100 

Transformers (MIL), Pulse & Variable-2440 
Bey Electric, Inc., Uncoln Park, NJ 07035, 201-694-5000 ••••.••••••..•• A02263 

t Bieron ElectroniCS, Canaan, CT 06018, 203-824-5125 •••.•..•.•.••.•.•. A02268 
t ESC Electronics Corp., Palleades Pk., NJ 07650, 201-947-11400 •.••.•.•• A02282 
t EWC, Inc., Kenilworth, NJ 07033, 201-245-3200;800-526-4048 .•••• A02284,2297 

Hisonic, Inc., Olathe, KS 66061, 913-782-11012 .••••.••••.•••••.••••.•• A02307 
t Magnecomp, Inc., Pickens, SC 29671, 803-878-4700 •••.•••.••••••••••. A02323 

Magnelab, Boulder, CO 80301-4696, 303-442-6700 ••••.•.•••••••• A02324-2325 
t Microtran Co. Inc., Valley Stream, NY 11582, 518-561-6050 

• • . • . • . • . • • • .. . . .. • . .. . • . . • .. • • • .. • • • .. • • • • .. .. • •. A02346,2352-2353,2359 
t North Hills ElectroniCS, Glen Cove, NY 11542, 518-671-5700 • • • • • .• A02366,2368 
t Plco ElectroniCS, Inc., Mt. Vernon, NY 10552, 914-699-5514;800-431-1064 

................................................................. A0 2387 
t Polyphase Instrument, Ft Washington, PA 19034, 215-643-6950 ••• Ao242O-2421 
t Power Magne-Tech Corporalion, Perth Amboy, NJ 08861, 201-826-4700 •••••• 

A02419 
Tamura Corporation 01 America, Carson, CA 90746-3518, 213-638-1790 

.. • .. .. . .. • • . • .. • • .. . • . . • . . . • . • . • • .. • .. • .. A01673,2466,2469-2470, 002079 
Technipo_r, A Penril Co., Danbury, CT 06813,203-748-7001 .••••••••• A02476 

tTechnitrol, Philadelphia, PA 19134, 215-426-9105 ••••••••..•.•••• 801032-1035 
tTrans American Transformer, E. Setauket, NY 11733, 516-928-0762 ••••. A02489 

§tVitec Electronic Cotp9ration, Viealia, CA 93291,209-739-1077 •••••..••• A02507 
§t Aydin Radar & EW Division, Div. of Aydin Corporation, San Jose. CA 95119-1371 

· . . . . . . . . . . . . . . . .. .................................................... 408-629-1100 
Bel Fuse, Jersey City, I'U 07302 ........................................ 201-432-0463 
Berkshire Transformer Corp, Ken~ CT 06757 ........................... 203-927-3541 

t B. G. Laboratories. Inc. Binghamton, NY 13904 ......................... 607-722-2376 
t BH Electronics, Inc, Bumsville, MN 55337 .............................. 612-894-9590 

Dale Electronics, Inc, Yankton Div. Yankton, SO 57078-0180 ........... 605-665-9301 
t DeYoung Manufacturing, Inc. Kirkland, WA 98034 ...................... 208-823-4798 

Epco Products Inc. WAllkill, NY 12589 .................................. 914-895-2033 
tHammond Manufacturing Co. Buffalo, NY 14225 ....................... 718-894-5710 

Magnetek Triad, Huntington, IN 46750 .................................. 219-358-7100 
t MagnetiC Component Engineering, Inc., Culver Crty, CA 90230 .,........ 213-398-4761 
tMagnetico Inc. Honsville, NY 11742 .................................... 516-654-1166 

MCI Transformer Corporation, Babylon, NY 11704 ...................... 518-587-0510 
Neshaminy Transformer, Neshaminy Electronics Corp. Furlong, PA 18925 

............................. , ......................................... 215-794-7411 
t OPT Industries Inc., Phillipsburg, I'U 08865 ............................. 201-454-2600 
§ Pacific Coil Co. Inductor Supp., Inc. Bakersfield, CA 93305-5495 ......... 805-323-7714; 

8DO-332-COIL 
t Power Sys. Grp. Rantec Div. Emerson Elec. Co., Chatsworth, CA 91311 

t Standex Electronics, Stande. International, Cincinnati, OH 45209 ...... . 
Tele-Tech Corporation, Bozeman, MT 59715 ...... , ................... . 

t Texas Transformer Corp. Plano, 1)( 75086 ........................... .. 
Thordarson Meissner, Components Corp. of Arner, Mt Carmel, IL 62863 

818-885-8223 
513-871-3777 
408-588-0291 
214-424-1581 

....................................................................... 618-262-5121 
§tToko America, Inc. Mt Prospec~, IL 60056 .............................. 312-297-0070 

United Transformer Co.:Div. of Opt Industries Inc.. Phillipsburg, I'U 08865 
............ " .. " ...................................................... 201-454-2600 

t Vanguard Electronics Co. Gardena. CA 90248 . .. .. .. .. .. .. . .. • .. .. .. ... 213-323-4100 
tWirebenders, Inc. Phoenix, AZ. 85021 ................................... 602-861-1856 

Transistor Arrays-4800 - See Vol. A 

Transistor Arrays, Surface Mount-4800 - See Vol. A 

TranSistor, Diode, Thyristor Heat Dissipators - See Heat Sinks, 
Transistor (Vol. C) 

Transistors, Bipolar-Also See Transistors, Silicon-4800 - See Vol. A 

Transistors, Bipolar, Surface Mount-4800 - See Vol. A 

Transistors, Chip, Unpackaged-4800 - See Vol. A 

Transistors, Darlington-4800 - See Vol. A 

TranSistors, Darlington, Surface Mount-4800 - See Vol. A 

TranSistors, Dual-4800 - See Vol. A 

TranSistors, Field Effect-4800 - See Vol. A 

Transistors, Field Effect, Surface Mount-4800 - See Vol. A . 

Transistors, Germanium-4800 - See Vol. A 

TranSistors, low Noise, GaAs, FETs - Also See TranSistors, 
Microwave-4800 - See Vo/_ A 

Transistors, Microwave-4800 - See Vol. A 

Transistors (MIL)-2440 
TranSistors, NPN, Surface Mount-4800 - See Vol. A 

Transistors, Photo (Incl. Arrays)-3700 
§ Clairex ElectroniCS, Clairex Corporation, Mt. Vernon, NY 10550, 914-664-6602 

................................................................. 801320 
§ EG & G Vactec, St Louis, MO 63132, 314-423-4900 • . • • • • • • • • • • • • • • • • .• 801321 

NEC ElectroniCS, Inc., Mountain View, CA 94039, 415-960-6000 
.................................................. B01325-1326,1328-1331 

§t Oplek Technology Inc., McKinney, 1)( 75069, 214-542-9461 ••.•.•.•..•. Bo1333 
Oplo Diode Corp., Newbury Park, CA 91320, 805-499-11335............. Bo1334 
Philips ECG, American P/lilips Co., Waltham, MA 02254, 617-890-6107 •• A02197 

t Silonex Inc., Plattsburgh, NY 12901, 518-561-3160 ••.••••.•.•..•.••••• 801347 
§A E G Corporation, Somerville, I'U 08878-1269 ......................... 201-231-8300 

A E G Corporation, Telefunken Semiconductors Div. Somerville, I'U 08878-1269 
....................................................................... 201-231-6300 

§ Distributor & Special Products, Thomson Consumer El8ctronics, Inc. Deptford, I'U 08096 
· . . . . . . . .. . . . . .. . . . . . . . . .. . .. . .. .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . ... 609-853-2525 

General Electric Solid State Div. G.E Corporation, Somerville, I'U 08876 
· ........................................ ' . . . . . . . 201-685-6530 

t Gilway Technical Lamp, Wobum, MA 01801 ........ ................... 617-935-4442 
§t Honeywell Optoelectronics, Richardson, 1)( 75081 .. 214-470-4271 

§ Lite-On Inc. Milpitas. CA 95035 .......................... .. . .. .. .. .. .. .. 408-948-4873 
t Micropac Inds., Inc. General Sensors Div. Garland, 1)( 75040 . . . . . . . . . .. 214-272-3571 

§t Motorola Semiconductor Prods. Sector, Phoenix, AZ. 85018-6606 ....... 602-244-6900 
§ NTE Electronics, Inc., Bloomfield, I'U 07003 .... 201-748-5089 

Opto Technology, Inc. Wheeling, IL 60090 .............................. 312-537-4277 
Philips Electronics Ltd, Philips Comps., Scarborough, ONTARIO, CAN. M1B lM8 

....................................................................... 418-292-5161 
Raytheon/TAG Semiconductors Ltd, Burlington, MA 01803 ... ". 617-272-3704 (3705) 

§ Sanyo Semiconductor Corp. Allendsle, I'U 07401 ....................... 201-825-8080 
§ Shokai Far Eas~ Ltd, Hartsdale, NY 10530 ............................. 914-681-0700 
§Siernens Components, Inc., Optoelectronics Division, Cupertino, CA95014 

.. " .................................................................... 408-257-7910 
t Silicon Sensors, Dodgeville, WI 53533 ............................ ".... 608-935-2707 

§t Teledyne Crystalonics, Teledyne Industries. Inc, Cambridge, MA 02140 

Thor Electronics, Unden, I'U 07036 ............. . 

TranSistors, PNP, Surface Mount-4800 - See Vol. A 

Transistors, Power-4800 - See Vol. A 

TranSistors, Power, Bipolar-4800 - See Vol. A 

617-491-1670 
201-486-3300 

TranSistors, Power, Bipolar, Surface Mount-4800 - See Vol. A 

Transistors, Power, FET·4800 - See Vol. A 

Transistors, Power, Field Effect, Surface Mount-4800 - See Vol. A 

Transistors, Pressure Sensitive-4800 - See Vol. A 

Transistors, RF-4800 - See Vol .. A 

TranSistors, RF, Surface Mount-4800 - See Vol. A 

TranSistors, Silicon-4800 - See Vol. A 

TranSistors, Switching-4800 - See Vol. A 

TranSistors, Switching, Surface Mount·4800 - See Vol. A 

TranSistors, Unijunction-4800 - See Vol. A 

TranSistors, Unijunction, Surface Mount·4800 - See Vol. A 

Transistors (MIL)-2440 
Amperex Electronic Company, A Div. 01 North American Philips Corporation, Slatersville, 

RI02876 ...........•................................................. 401-762-3800 
§t Distributor & Special Products. Thomson Consumer Electronics, Inc. Deptford, I'U 08096 

....................................................................... 609-853-2525 
§t General Electric Solid Stale Div., G.E. Corporation, Somerville, I'U 08876 

....................................................................... 201-685-6530 
§t Germanium Power Devices. Andover, MA 01810 ........................ 508-475-5982 
t Harris Microwave Semiconductor, Harris Semiconductor, Milpitas. CA 95035 

....................................................................... 408-433-2222 
t International Rectifier Corp., Semiconductor Div. EI Segundo, CA 90245 

....................................................................... 213-772-2000 
§t Motorola Semiconductor Prods. Sector, Phoenix, AZ. 85018-6606 ....... 602-244-6900 

t Powerlech, Inc. Fairlawn, I'U 07410 ................... "............... 201-791-5050 
§t Siliconix, Inc., Santa Clara. CA 95054 ................................... 408-988-8000 
§t Solitron Devices. Inc., Semiconductor Group, Riviera Beach, FL 33404-9978 

· ... " ...•.......•.... , . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 407-848-4311 
Sprague Electric Company, Distbn.Div.Mansfield, MA 02048-9102 •..... 617-339-8900 
Texas Instrs., Data Sys. Group, Dailas. 1)( 75380-9063 ............... 1-800-527-3500 
Thor Electronics, Linden, I'U 07036 ...................•................. 201-488-3300 

Translators, Data-2325 - See Vol. D 

Translators, Frequency Band-2750 - See 1101. A 

Translators, Time Code-2000 - See Vol. D 

Transmission line, Data - See Cable, Data Transmission (Vol. C) 

Transmission line, Wire & Cable - See Cable, Transmission Line 
(VoL C) 

EEM 1989 §-Product sold through distributors t-Product meets MIL specs 



Transmission Unes (MIL), RF .. 2440 

Transmission Lines (MIL), RF-2440 
t Amphenol RF Operations, Amphenol Corporation, Danbury, CT 06810 .• 203-743-9272 

Transmission Systems,Data-2000 - See Vol. 0 

Transmitters, Fiber Optic-2475 
F1beroptic Systems, Inc., SImi Valley, CA 93063, 805-583·2088 ••••••••• B'1205 
Interoptica, Purdy Group, Burlingame, CA 94010, 415-347-7727 •••••••• 1101214 
Utton Poly·Sclentillc, DIv. of Utton Industrlaa, BlaCksburg, VA 24060·3100, 

703-953-4751 ............................................... B·1208·1211 
§t MERET, Inc., Santa Monica, CA 90404-4998, 213-9211-7496 ••••••••••••• 1101215 

t Ross Engineering Corp., Campbell, CA 95008, 408·377-4621 . 
.................................................... B'1217,1615,001340 

Abom Electronics Inc.. San Jose, CA 95131 .............. ,.............. 408-436-5444 
AMP, Harrisburg, PA 17105 ............... :............................. 717-564-0100 

§t APEC Fiber Optics Corp., College Station, TX 77840 .•..•.....•......... 409-693-5397 
§Artel Communications Coip, Hudson, MA 01749 ..............•......•.. 617-562-2100 

Avantek, Inc., Milpitas, CA 95035-7492 ..•...............•.. ,............ 408-432-3080 
§tCodenolI Technology Corp., Yonkers, NY 10701 ....... '" ., ..•......... 914-965-6300 

§ Dymec Silicon Transistor Corp., Winchester, MA 01890 •....•........•.. 617-729-7870 
t Fibronics International Inc., Communications Way, Hyannis, MA 02601-1892 

.•.•................•..........•..•....••...............•..•.•....•.... 508-778-0700 
t Foundation Instruments Inc., Nepean, ON, CANADA K2E 7J6 ........... 613-226-4000 
§ Fuji Electric Coip. of America, Los Angeles, CA 90017 .......•....•..... 213-622-4490 

General Fiber Optics, Inc, Cedar Grove, NJ 07009 ........•..••......... 201-239-3400 
GTE SUPPLY, GTE Communications Systems, Sail Lake City, UT 84116 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 800-433-4837 
Hewlett-Packard Co.. Cupertino, CA 95014 .. . .. . .. .. .. . . ..•.. .. ... .. .... 800-752-0900 

§tHoneyweli Optoelectronics, Richardson, TX 75081 '" ..•......•......... 214-470-4271 
IPAC Grp., Bethel PI<., PA 15102 ..•..................•.•................ 412-831-9200 

§tLaser Diode,lnc.. Morgan Crucible, New Brunswick, NJ 08901 •..•...... 201-249-7000 
LeCroy Corp, Chestnut Ridge, NY 10977 ..•..•......•.................. 914-425-2000 

t Manage, Inc., Fibre Optics EIctms. Sys. Grp, Chicopee, MA 01014 ...... 413-592-9123 
tMathAssocS.. Westbury, NY 11590 ..............................•...... 516-334-6800 

3M Fiber Optic Products, Inc.. W. Havan, CT 06516 ..................... 203-934-7961 
3 M Photodyne Inc.. Camarillo, CA 93010 ......•......•........•........ 805-386-8378 

§t Mikron Instr, Wyckoff, NJ 07481 .........................•.....•........ 201-891-7330 
§ NEC Electronics, Inc.. Mountain View, CA 94039 ..•......•.............. 415-960-6000 
t Optelacorn, Inc.. Gaithersburg, MD 20877 ..........•..................•. 301-840-2121 
tOrtel Corp., Alhambra, CA 91803 .......•.•...............•.............. 818-281-3836 

§t SpecTran Coip, Sturbridge, MA 01566 •.. .. ... ..•. . . . .. .. .. . .. . . •.. .. . .. 508-347-2751 
tTeledyne Microelectronics, Los Angeles, CA 90066 ...... 213-822-8229;213-870-9831 

§tVicon Industries, Inc.. MeMIle, NY 11747 .......... ::.................... 516-293-2200 

·Transmitters, Fixed Frequency-1900 - See Vot. 0 

Transmitters, Infrared remote control transmitters for satellite T.V. 
receivers-1900 - See Vot. 0 

Transmitters, Laser-3700 
Analog Modules, Inc., Longwood, Fl32750, 407'-339-4355 ••••••••••••• 001004 

§ MERET, Inc., Santa Monica, CA 90404-4998, 213-8211-7496 •••••••••••.• B'1215 
§ American Laser Systems, Inc.. Golata, CA 93117 ,....................... 805-967-0423 

CATEL Telecommunications, Fremont, CA 94537 ........•...........•.. 415-659-8988 
§tCodenollTechnology Corp., Yonkers, NY 10701 ........................ 914-965-6300 

t Freed Transformer Co.. Inc., Electronic Transformer Corp., Totowa, NJ 07511 
.. .. ..... . .. . .. .. .. .. .. .. .. .. . .. . .. . .. .. .. . .. . .. .. .. .. .. .. . .. .. . .. .. ... 201-942-2222 

§tLaser Diode, Inc. Morgan Crucible, New Brunswick, NJ 08901 .......... 201-249-7000 
tOrtel Corp, Alhambra, CA 91803 ........................................ 818-281-3836 

Tektronix, Inc., Beaverton, OR 97077 ......•....•.••......••........•.... 800-835-9433 

Transmitters, Position-1900 - See Vot.O 

Transmitters, Process Control (Temperature, Pressure, 
Flow, etc. )-5500 

§ Action Instrumenta, San Diego, CA 92123,619-279-5726 ••••••••••••••• 001157 
§ Data Instruments, Inc., Acton, MA 01720, 508-284-9550 ••••••••••••.••• B'1943 

E·T·A Circuli Breakers, Chicago, IL 60648, 312-647-8303 ••••••••••••••• B'1956 
§t NES, Inc. (Nationwide Electronic Systems), CarpentersVille, IL 60110, 

312-426-5900 •••••••••••••••••••••••••••••••••••••••••••••••••••• 001153 
§ Newport Electronlca, Santa Ana, CA 92704-4426,714-540-4914.... 001412-1413 

Setra Systems, Inc., Acton, MA 01720, 508-263-1400;1-800-25-SETRA 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• 1101990·1992 

§t Bailey Controls Co, Div. of Babcox & Wilcox, Wickliffe, OH 44092 . .. . ... 216-565-8500 
§ Beckman Industrial Corp, Emerson Electric Co.. San Diego, CA 92123 .. 619-495-3200 

Brooks Instrument Div, Emerson Elec. Co, Hatfield, PA 19440 •.•..•.... 215-362-3500 
tCeIesco Transducer Prods., Inc.. Canoga PI<., CA 91304-5005 •........•. 818-884-6860 
§Ch~1I Corp., Newtown, PA 18940 .................................... 215-968-0660 

Computer Instruments Div. Hempstead, NY 11550 ..................... 516-483-8200 
Controls Division, AmeIek, Inc.. Feasterville, PA 19047 .................. 215-355-6900 
Degussa Corp., Temperature Sansing Products, So. Plainfield, NJ 07080 

....................................................................... 201-757-8500 
DGH Corporation, Manchester, NH 03108 •. , .............•......•...... 6013-622-0452 
Entran Devices, Fairfield, NJ 07006 ...................... 201-227-1002;800-635-0650 

§Extech Instruments Corp., Waltham, MA 02154 ......................... 617-890-7440 
§ Fuji Electric Corp. of America, Los Angeles, CA 90017 .••..•..•...•.•... 213-622-4490 
§Hy-Cal Engineering, EI Monte, CA 91731 ................................ 818-444-4000 

Kistler-Morse, Redmond, WA 98073 .................................... 206-881-8000 
t Kurlle Semiconductor Prods., Inc., Leonia, NJ 07605 ....•...•..•.•..•... 201-461-0900 

leeds & Northrup, General Signa~ North Wales, PA 19454 .•. . .• . • • • . . • . 215-699-2000 
§Love Controls Corp., Wheeling, IL 60090 ................................ 312-541-3232 

§tMikron Instr, Wyckoff, NJ 07481 ........................................ 201-891-7330 
Minco Products, Minneapolis, MN 55432 .•.. .. . .. .. .. .. .•.. .. .•.. .•.. ... 612-571-3121 

§tMKS Instruments, Inc:, A,ndover, MA 01810 ............................. 508-975-2350 
Omega Engineering, Stamford, CT 06907 ............................... 800-826-8342 

t Paine Coiporation, Seattle, WA 98144 ...•..•..•.•.•...•. 206-329-8600;900-426-0366 

PRODUCT INDEX & DIRECTORY 
Princo InStruments, Inc., Southampton, PA 18966 
Richard-Lee Co., Cranford, NJ 07016 ................................... 201-278-0710 

§t.Aobinson-HaIpem Products, Transicoi~ Inc., Plymouth Meellng, PA 1948200248 
.. .. . .. .. . . . .. . .. .. .. . .. • .. .. . .. . . • .. • .. .. . .. ..... .. . . . . . . . ... . .. .... . .. 215-625-9200 

Schaevitz Engineering, Pennsauken, NJ 08110-1489 .•.. ;.............. 609-862-8000 
§t Seaboard Electronics, New Rochelle, NY 10905 ...•..•......•.•......•. 914-235-8073 

SensoIec, Inc., Columbus, OH 43212 .....•••.........••.••..•..•......• 614-486-7723 
§t Trans Metrics, Inc, Solon, OH 44139 ............................ ;....... 216-248-2229 

Validyne Engineering Corporation, Northridge, CA 91324................ 818-886-2057 
Yokogawa Corp. of America, Newnan, GA 30265 ...•..•......•.•......• 404-253-7000 

Transmitters, Radar ,- See Radar System Components (Vol. A) 

Transmitters, Telemetry-1900 - See Vot_ 0 

Transmitters, Tone-1900 - See Vot. 0 

Transmitters (MIL)-2440 
Electronic Systems DIv., Servo Corp. of America, Hlckevllle, NY 11802, 

516-938-9700 ••••••••••••••••••••••••••••••••••••••••••••••• A·1782·1783 
Utton Poly-Scientific, Div. of Utton Industrlaa, Blacksburg, VA 24060-3100, 

703-953-4751 ............................................... B'1208-1211 
t HazeHine Corp., Emerson Electric Co, Greenlawn, NY 11740 ......•...• 516-261-7000 
t Microwave Systems Inc., Syracuse, NY 13211-2100 .................... 315-437-9951 
t Radio Research Instrument Co, Inc, Waterbury, CT 06704-3506 •..•. . .. 203-753-5840 
t SorKl Slate Electronics Corp., Northridge, CA 91324..................... 818-993-8257 

Transponders-1900 - See Vot. 0 

Transports, Tape (all kinds)-2000 - See Vot.O 

TRIACs-4800 - See Vot. A 

Triggers, SCR - See Controls, SCR (Vol. 0) 

Trimmers, Capacitor - See Capacitors, Variable, Padders & Trimmers 
(Vol. A) 

Trimmers, Potentiometer - See Potentiometers, Trimmer (Vol. A) 

Trimmers, Surface Mount, Capacitor-1500 - See Vot. A 

Trimmers, Surface Mount, Potentiometer-4750 - See Vot. A 

Tube Heat Dissipators-2600 - See Vot. C 

Tubes, Ballast - See Resistors, Ballast (Vol. A) 

Tubes, Cathode Ray, General Purpose-2450 
World Products Inc., Systems Devices Grp., Sonoma 95476, 707-996-5201 

................................................................. 1101124 
§ A.C. Interlace Inc.. Irvine, CA 92718 ..................... ,............... 714-472-9524 

Amperex Electronic Company, A Div. of North American Philips Corporation, Slatersville, 
RI 02876 . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . . . . . . . . • . • . . . . . . . . • . . . . . . • . . 401-762-3800 

§ Distributor & Special Products, Thomson Consumer Electronics, Inc., DepUord, NJ 08096 
· .. .. . . .. . . . . .. .. . . .. .. .. . .. . .. .. . . . .. . .. . . . . .. .. .. . .. . .. . .. . .. . .. .. ... 609-853-2525 

HHachi America, Ltd, San Jose, CA 95131 .............................. 408-435-8300 
Imaging & Sensing Technology Coip, Horseheads, NY 14845 ..•.•..... 607-796-3372 

§Mitsubishi Electronics, Torrance, CA 90502 ............................. 213-217-5732 
Philips Electronics Lid, Philips Comps., Scarborough, ONTARIO, CAN. M1 B 1 M8 

................................................................. , ..... 416-292-5161 
§t Rank Brimar Inc., Scotts Valley, CA 95066 .............................. 408-438-6440 

Raulancf,.Zennh Electronics Corp., Melrose PI<., R. 60160 ..•.....•......• 312-450-8992 
Sam Sung Elctm. Oves., America, Inc., La Mirada, CA 9OB36 .•.........• 213-802-8425 
Tektronix, Inc., Beaver1On, OR 97077 ......•.........•..•.....•.........• 800-835-9433 
Tektronix, Inc, Display Devices Operation, Beaverton, OR 97077 .•....... 503 627 8868 
Thomas Electronics, Inc, Wayne, NJ 07470 ............................. 201-696-5200 

§ Thomson Electron Tubes & Devices Corp., Thomson CSF, Totowa, NJ 07511 
· • . . • . . . . . • • . . • . . . . . . . . . . . . . . . . . . . . • . . • . . • . . . . . . • . . . . . . . . . • . • . . . • . . . . . . 201-812-9000 

Thor Electronics, Linden, NJ 07036 ..................................... 201-486-3300 
t ZenHh CRT & Components Operations, Glenview, IL 60025 •• . . . . • . . . . .. 312-391-7733 

Tubes, Cathode Ray, Special Purpose-2450 
World PrOducts Inc., Syatems Devices Grp., Sonoma 95476, 707-996-5201 

., ••••••••••••••• , ••••••••••••••••••••••.•.•••••••••••••••••••••• B·1124 
HHachi America, Ltd., San Jose, CA 95131 .............................. 408-435-6300 
Hughes Aircraft Co.. Industrial Products Division, cartsbad, CA 92009 ... 619-931-3000 

t Imaging & Sensing Technology Corp., Horseheads, NY 14845 .....•..•. 607-796-3372 
tUlton Electron Devices, San Carlos, CA 94070 ......................... 415-591-8411 
§Mitsubishi Electronics, Torrance, CA 90502 ............................. 213-217-5732 

§t Rank Brimar Inc., Scotts Valley, CA 95066 ......•......•.••.•........... 408-438-8440 
Rauland-Zenith Electronics Corp., Melrose PI<., 1160160 .•..........•... 312-450-8992 

t Raytheon Co., Microwave & Power Tube Div, Waltham, MA 02154 •..•. 617-899-8400 
Tektronix, Inc., Beaverton, OR 97077 ........... ................. ........ 800-835-9433 
Tektronix, Inc., Display Devices Operation. Beaverton, OR 97077 •••.•.... 503 627 6868 
Thomas Electronics, Inc., Wayne, NJ 07470 ............................. 201-896-5200 

§ Thomson Electron Tubes & Devices Corp., Thomson CSF, Totowa, NJ 07511 
• . . • . . . . . . • . . • . . • . . • . . . . . • . . . . . . . . . • . . • . . . . . • . . . . . . • . . . . . . . . • . . . • . . • . . . 201-812-9000 

Thor Electronics, Unden,. NJ 07036 ..................................... 201-486-3300 
t ZenHh CRT & Components Operations, Glenview, IL 60025 ...•.....•.•. 312"391-7733 

Tubes, Counting-2200 - See Vot. 0 

Tubes, Flash-3700 
t EEV Inc., Elmsford, NY 10523 .............................. " . .. . .. . .. .. 914-592-6050 

EG&G,Inc., Electrc:rOpIics Div. Salem, MA 01970 .............. ,......... 508-745-3200 
§Shokai Far East, Ltd. Hartsdale, NY 10530 ............................. 914-68100700 
§Siemens Components, Inc.; Special Products Div,lselin, NJ 08830 ...... 201-321-3400 

§-Product sold through distributors t-Product meets MIL specs EEM 1989 



PRODUCT INDEX & DIRECTORY 
Thor Electronics, linden, NJ 07036 ......•...............•..•........... 201-48&-3300 

§Xenon Corp., Woburn, MA 01801 ........................•..•........... 617-938-3594 

Tubes, Ignitron-2200 - See Vol. D 

Tubes, Image Converter-2450 
§A E G Corporation, Somerville, NJ 0887&-1269 ......................... 201-231-8300 
tEEV Inc. Elmsford, NY 10523 ........................................... 914-592-6050 

ElectroPhysics Corp. Nutley, NJ 07110 ................................. 201-667-2262 
Hamamalsu Photonics KK. Hamamatsu City, Shizuoka Pref, JAPAN. . .. 0534-52-2141 
HHachi America. ltd.. San Jose, CA 95131 .............................. 408-435-8300 
Imaging & Sensing Technology Corp., Horseheads, NY 14845 .......... 607-796-3372 

§ IR Scientific, Carlisle, MA 01741 ........................................ 508-667-7110 
§ Thomson Electron Tubes & Devices Corp., Thomson CSF, Totowa, NJ 07511 

....................................................................... 201-812-9000 
Thor Electronics, linden, NJ 07036 ..................................... 201-48&-3300 

§tVaro Electron Devices:An lmo Inds. Co. Garland, TX 75046 ............. 214-487-41211 

Tubes, Indicator - See Tubes, Readout (Vol. B) 

Tubes, Magnetron - See Tubes, Microwave (Vol. A) 

Tubes, Microwave-3400 - See Vol. D 

Tubes, Photomultiplier-3700 
t Centronic, Inc., Morgan Crucible Co. Electronics Div. Newbury Park, CA 91320-1702 

· . . . . . . .. . . . . . . . . . . . . . . . .. . . .. . .. . . . . . . . . .. . .. . . . .. . .. .. . .. . .. . . . . . . ... 805-499-5902 
Ealing Electro-Optics, Holliston, MA 01746 ............. 617-429-8370;1-800-343-4912 
EG&G Gamma Scientific, Div. of EG&G Inc. San Diego, CA 92123 ...... 619-279-8034 
Gamma Scientific Inc., San Diego, CA 92123 . . . . . . .. . ... . . . . . . . . .. ...... 619-279-8034 
Hamamatsu Corporation, Bridgewater, NJ 08807 ....................... 201-231-0960 
Hamamatsu Photonics KK. Hamamatsu City, Shizuoka Pref, JAPAN.... 0534-52-2141 
Thor Electronics, linden, NJ 07036 ..................................... 201-48&-3300 

§t Thom EMI Electron Tubes Inc.. Fairfield, NJ 07006 .......•..•........ :.. 201-575-5566 

Tubes, Readout (CRT, Cold-Cathode, Vacuum Fluorescent, 
Incandescent, etc.)-2450 

Irrfodex, Inc., Wolcott, CT 06716,2030379-4944 ••••••••.•••• B.l0l0-l0ll,1088 
§ NEC Electronics, Inc., Mountain View, CA 94039, 415-960-6000 ••.•••••• B.l093 
§A E G Corporation, Somerville, NJ 0887&-1269 ......................... 201-231-8300 
tDisplays, Inc. Lewistown, PA 17044 .................................... 717-242-2541 
tEEV Inc. Elmsford, NY 10523............ . .................... 914-592-6050 
t Electronics Research Associates Inc. Winsted, CT 06098 . .. . .. . .. . .. . . . 203-379-2731 
§Futaba Corporation of America. Electronic Components Div. Schaumburg, IL 60173 

· . . . . . . . . . . . .. . .. .. . . .. . . . . .. .. .. . .. . . . . . . . . . . . . . .. .. . .. . .. . .. . .. . .. .. . 312-884-1444 
HHachi America, Ltd.. San Jose, CA 95131 .............................. 408-435-8300 

§IEE (Industrial Electronic Engineers), Van Nuys, CA 91405 .............. 818-787-0311 
Imaging & Sensing Technology Corp. Horseheads, NY 14845 .......... 607-79&-3372 

§MHsubishi Electronics, Torrance, CA 90502 ............................. 213-217-5732 
Raulanc:l-ZenHh Electronics Corp. Melrose PI<., IL 60160 .•.............. 312-450-8992 
Tektronix, Inc., Display Devices Operation, Beaverton, OR 97077 ......... 503 627 6868 

§tTeltron, Inc., Birdsboro, PA 19508 ....................................... 215-582-2711 
§Thomson Electron Tubes & Devices Corp. Thomson CSF, Totowa, NJ 07511 

..... .............. .................................................... 201-812-9000 
Thor Electronics, Linden, NJ 07036 ..................................... 201-486-3300 

Tubes, Strobe - See Lamps, Stroboscopic Source (Vol. B) 

Tubes, TV Camera Pickup-3700 
t Amperex Electronic Company, A Div. 01 North American Philips Corporation, SlaterSVille, 

RI 02876 ............................................................. 401-762-3800 
ATV Research, Inc., Dakota City, NE 68731 ............•.....•.......... 402-987-3771 

tEEV Inc, Elmsford, NY 10523 ........................................... 914-592-6050 
Hamamatsu Photonics KK. Hamamatsu City, Shizuoka Pref, JAPAN. . .. 0534-52-2141 
H~achi America, Ltd., San Jose, CA 95131 .............................. 408-435-8300 

t Imaging & Sensing Technology Corp., Horseheads, NY 14845 .......... 607-79&-3372 
Philips Electronics Ltd, Philips Comps. Scarborough, ONTARIO, CAN. MIB 1MB 

....................................................................... 41&-292-5161 
§tTeHron,Inc., Birdsboro, PA 19508 ....................................... 215-582-2711 

§ Thomson Electron Tubes & Devices Corp., Thomson CSF, Totowa. NJ 07511 
· . . .. . . . . . .. . . . .. . . .. . . . . . . . . .. . .. . . . . .. ... . . .. . .. . . . .... . .. . . . . . . . . •.. 201-812-9000 

Thor Electronics, linden, NJ 07036 ..................................... 201-486-3300 
§t Vioon Industries, Inc. Melville, NY 11747 ................................ 51&-293-2200 

Tubes, Transmitting-1900 - See Vol. D 

Tubes, X-ray-2200 - See Vol. D 

Tubes (MIL), Indicator & Pickup-2440 
t EEV Inc. Elmsford, NY 10523 . . . . . .. .. . . . .. . .. .. . . . . . .. . . .. . .. . . .. . . . ... 914-592-6050 

§tTeHron, Inc., Birdsboro, PA 19508 ....................................... 215-582-2711 

Tubes (MIL), Microwave-2440 
t Utton Electron Devices, Sen Carlos, CA 94070, 415-591-3411 •• A.I78G, B.l021 
t EEV Inc., Elmsford, NY t 0523 . . .. . . . . . . . .. . . .. . . . .. . . .. . . . . .. . . . . .. . . . .. 914-592-6050 

Hughes Aircraft Co. Electron Dynamics Div, Torrance, CA 90509-2999 
....................................................................... 213-517-6000 

Thomson Electron Tubes & Devices Corp., Thomson CSF, Totowa, NJ 07511 
....................................................................... 201-812-9000 

t VTM Microwaves, Inc. Westminster, CO 80030 ...............•......... 303-42&-8866 

Tubes (MIL), Power & Gas, Planar-2440 
Utton Electron Devices, San Carlos, CA 94070, 415-591-3411 ••••.•.••• B.l021 

tEEV Inc. Elmsford, NY 10523 ........................................... 914-592-6050 

Tubes (MIL), Receiving, & Tube Shields-2440 
Litlon Electron Devices, Sen Carlos, CA 94070, 415-591-3411 •••••••••• 8.1021 
Dearbom Wire & Cable, Inc. Wheeling, IL 60090 ...• ,.... 312-459-1000;800-323-0198 

Viewers (MIL)-2440 
tEEV Inc., Elmsford, NY 10523 ........................................... 914-592-6060 

Tubing, Ceramic-2S00 - See Vol. C 

Tubing, Fiberglass-2800 - See Vol. C 

Tubing, Glass-2S00 - See Vol. C 

Tubing, Heat Shrinkable-Also See Caps, Forms & Tapes, Heat 
Shrinkable-2S00 - See Vol. C 

Tubing, Metal-2S00 - See Vol. C 

Tubing, Paper-2S00 - See Vol. C 

Tubing, Plastic-Also See Tubing, Spaghetti-2S00 - See Vol. C 

Tubing, Spaghetti-2S00 - See Vol. C 

Tubing, Spiral Wrap-2500 - See Vol. C 

Tubing, Waveguide-34SO - See Vol. A 

Tubing, Zipper-2500 - See Vol. C 

Tuners, AM/FM-1300 - See Vol. D 

Tuners, Microwave-34SO - See Vol. A 

Tuning Forks-2300 - See Vol. A 

Tweezers, Manual & Vacuum-5400 - See Vol. C 

Ultraviolet Inspection Ughting-Also See Microscopes, UHraviolet-
4100 - See Vol. D 

Urea Formaldehyde - See Plastic Raw Materials (Vol. C) 

Valve Position Indicators/Transmitters-5500 
ETI Systems, Polaris Indl. Entprs., Oceanside, CA 92054,619-757-1770 

• .. • • .. • • • • .. . • . .. • • • • . .. .. .. . • • .. • • . . .. .. .. • .. . .. .. .. . .. ... 8·1242-1244 
§ Action Instruments, San Diego, CA 92123 ... . . . .. .. . . . .. . . . . . .. ..... . ... 619-279-5726 
§ APEC Fiber Optics Corp., College Station, TX 77840 ....... . . . . . . . . . . . . • 409-693-5397 
§ Jamesbury Corp., Div. of Combustion Engineering, Inc. Worcester, MA 01605 

....................................................................... 617-852-0200 
t lisk, G. W., Co. Clifton Springs, NY 14432 ..... :........................ 315-462-2611 
§Norgren, Littleton, CO 80120-1663 ...................................... 303-794-2611 

Regdon Solenoid, Inc., Westmont, IL 60559 .......................•..... 312-789-0600 

Valve Positioners & Actuators-47SO - See Vol. A 

Valves, Solenoid-4550 
§ Deltrol Controls, Milwaukee, WI 53215, 414-671-6800 .••••••.•.••. 8.1659-1660 

ETI Systems, Polaris Indl. Entprs., Oceanside, CA 92054,619-757-1770 •••••• 
8·1244 

Lucas Ledex Inc., Vandalia, OH 453n4l27, 513-898·3621 ••••••••••••• a.l669 
Regdon Solenoid, Inc., Westmont, IL 60559, 312-789.0600 ••••••••••••. B.1670 

§t Automatic SwHch Co., Florham Park, NJ 07932 ...........•........... 1-201-96&-2000 
§t Barksdale Controls Div., Imc Delavallnc., Los Angeles, CA 90058 ....... 213-589-6181 

Bosch, Robert, Corp. Broadview,lL 60153 .............................. 312-865-5200 
§ Crouzet Controls, Inc. Schaumburg, IL 60173-5419 ..................... 312-843-2200 
t EEMCO Div, Datron Systems Inc. Los Angeles, CA 90039 .............. 818-247-7060 
t Electronic SpeciaHy Corp. Vancouver, WA 98865 ........•.............. 20&-574-5000 
§ Industrial Computer Designs, Inc.. Westlake Village, CA 91362 .•........ 818-889-3179 
§Jarnesbury Corp., Div. of Combustion Engineering, Inc., Worcester, MA 01605 

......•.....................•..............................•........... 617-852-0200 
tLisk, G. W. Co., Clifton Springs, NY 14432 .............................. 315-462-2611 
§ Magnatrol Valve Corp. Hawthome, NJ 07507 ........................... 201-427-4341 

Mallory limers, Emharl Elec.lEIctm Grp., Indianapolis, IN 46201 ........ 317-63&-5353 
Norgren, Uttlelon, CO 8012()'1863 ...................................... 303-794-2611 
Parker Hannifin Corp. Cleveland, OH 44112-1290 ...................... 21&-531-3000 

§tSnaptite/AIlied, Erie, PA 16505 ......................................... 814-833-6131 
tSR Engineering, BW/IP Intemationa~ Inc.. Garden Grove, CA 92643 .... 714-554-4200 

Veeco Instruments Inc. Plainview, NY 11803 ........................... 51 &-349-8300 

Valves, Vacuum-4100 - See Vol. D 

Varactors - See Diodes, Varactor (Vol. A) 

Varistors - See Resistors, Voltage Sensitive (Vol. A) 

VCXO - See Oscillators, Voltage Controlled Crystal 

VHF Equipment - See Generators (Vol. D), Receivers (Vol. D), etc. 

Vibration Surveys - See Services, Vibration Surveys (Vol. D) 

Vibration Test Systems - See Testers, Vibration (Vol. D) 

Vibrators-40SO - See Vol. D 

Video Components & Equipment - See SpecifiC Component: 
Amplifiers (Vol. D), Cameras (Vol. D), Networks (Vol. D), etc. 

Viewers (MIL)-2440 
EIectroPhysics Corp., Nutley, NJ' 07110 ...•............................. 201-867-2282 

t IR Scientific, Carlisle, MA 01741 ...............•........................ 508-867-7110 
§tMikron Instr, Wyckoff, NJ 07481 ........................................ 2010391-7330 
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Warning Systems, Ughtning-4300 
Viewing Hoods, cathode Ray Tube-2975 - See Vol. D 

Vinyl Compounds - See Plastic Raw Materials (Vol. C) 

Vises-5400 - See Vol. C 

Visual Micro Inspection Systems-2900 - See Vol. D 

VLF Equipment - See Receivers (Vol. D), Transmitters (Vol. D), etc. 

, VME Bus Cards-2025 - See Vol. D 

Voice Recognition Equipment - See Recognition Equipment, Speech 
(VoL D) 

VoHage Selector - See Adaptors, US to European Power (VoL C) 

VoHage Sources-4oo0 - See Vol. D 

Voltmeter, Electrostatic-2900 - See Vol. D 

Wafer Fabrication, Semiconductor - See Semiconductor Wafer 
Fabrication (Vol. D) 

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

Warning Systems, Lightning-4300 
K-Tronica, K. T. Elctrns. 111(:., Sunnyvale, CA 94086, 1-800-888-ELCO ••• 801375 

, Avex Electronics, Bensalem, PA 19020 "'"''''''''',''' 215-638-1515;800-345-1295 
Mauell Corp.. Dillsburg, PA 17019, ... , .. , ........... " ..... , ..... "." .. 717-432-8686 
Rodenn Electronics MIg. Co, Brea, CA 92621 "'"'''''''''''''''''''''' 714-529-1301 

Warning Systems (MIL)-2440 
t American Electronic Laboratories, Inc., Lansdale, PA 19446 ..•. ,........ 215-822-2929 
tDigital Radio Corp, Redondo Beach, CA 902n ""., "., "".,,,.,.,,,. 213-316-4114 
tE-8ysIems, Greenville Div, Greenville, TX 75401 ". "." .. " ... ., . ., ... 214-455-3450 
tGenerallnstrument, Govt Systems. Hicksville, NY 11802-0709 ......... 516-933-3000 
tSystems Research Laborotories, Arvin/calspan, Dayton, OH 45440"". 513-426-6000 
tTeledyne Ryan Electronics, San Diego, CA 92123 .,.,,, .,.,.,,, .,.,.,,, 619-560-6400 

Washers, Lock-2oo0 - See Vol. C 

Washers, Plain-2oo0 - See Vol. C 

Washers, Shoulder-2500 - See Vol. C 

Waveguide-Coax Adapters-34oo - See Vol. A 

Waveguides-34oo - See Val. A 

Waveguides (MIL)-2440 
Utton Electron Devices, San carlos, CA 94070, 415-591-11411 •••••••••• 801021 

tAr\< EIctms. Corp.. Southampton, PA 18986 "."., . ., "'" '''''''' ".,,, 215-322-6510 
§t Dielectric Communications, General Signal, Raymond, ME 04071 ........ 207-655-4555; 

800-341-9678 
t International Telecommunications Components, Inc., Deer Park, NY 11729 

"."."." ... "."" ....• " .".,.,,, . ., . ., . ., • .,,,. ".,."" ... ., ., •.. 516-243-1444 
l.ectronic Research Labs., Inc., Camden, NJ 08104 ".,., ., ., ., . ., • ., " ., 609-541-4200 

t M~ee Electronics, Pointe Claire, QUEBEC, CANADA H9R 3X3 .......... 514-694-6666 
Telephonics CorporationlPRD Instruments, Huntington, NY 11743 

................................................................. 516-549-6415/6102 

Wave Soldering Equipment - See Soldering Equip, Printed Circuit 
(Vol. C) 

Wave Traps - See Filters, Antenna (Vol. A), Filters, Microwave (Vol. A), 
etc. 

Welding Equipment & Accessories (Excl. Equipment for 
Semiconductor Oevices)-5400 - See Vol. C 

Welding Machines, Laser-4100 - See Vol. D 

White Noise Generator Modules - See Generators, White Noise (Vol. ), 
Diodes, Noise , 

White Printers-4200 - See Vol. C 

Windows, Sapphire-2oo0 - See Vol. C 

Windows, Shielded - See Shields, RF (Vol. C) 

Wire & Cable TIes-2500 - See Vol. C 

Wire, Airframe-2440 
§t Brim ElectroniCS, Fair Lawn, NJ 07410, 201·796-2886 •.••••.••••••••••• C.182O 
§t Judd Wire 111(:., Turners Falls, MA 01376, 413-863-4357 ••••.•.••••••••• C.1865 

MWS Wire Industries, Westlake Village, CA 91362, 818-991-8553 ••••••• (>1882 
t BarceI Wire & Cable Corp, Electronics Oiv, Irvine, CA 92714............ 714-863-0300 

§t Belden Wire and cable, Cooper Industries. Richmond, IN 47375 ...•..... 317-963-5200; 
800-BELDEN-l 

t BRlntee Corp.. Bran<;l-Rex Cable Systems Division, Willimantic,· CT 06226-1128 
.. . .. .. .. .. .. .. . .. .. . .. . . .. .. .. . . . .. .. .. . . . . .. . .. .. . . .. . .. . .. . .. .. . . .. . 203-456-8000 

§tConsolidaled Electronic Wire & Cable, Franklin Park, IL 60131-1412 .... 312-455-8630 
§ Custom cable Corp.. Westbury, NY 11590 ....................•......•.. 516-334-3600 

§t Dabum Electronics & Cable Corp.. Northvale, NJ 07647 ...•.........•.. 201-768-5400 
§tDearbom Wire & cable,lnc.. Wheeling,IL 60090 ......... 312-459-1000;800-323-0198 

t Electro Weave, Worcester, MA 01604 ................................... 617-752-8932 

PRODUCT INDEX & DIRECTORY 
§t FL Surprenant Div, Clinton, MA 01510 .................................. 617-368-1401 

t General Wire Products, Inc., Worcester, MA 01604 ..................... ; 617-752-8260 
tWo L Gore & Assocs., Newark, DE 19714 ............................... 302-738-4880 
tGSICorp., Timonium, MD 21093 ................... : .................... 301-252-1768 

Judd Wire Inc., San Marcos, CA 92069.................................. 619-744-n2O 
§t Olympic Wire & cable, Fairfield, NJ 07006 ••..•.........• ,.............. 201-227-7996 
§t Philadelphia Insulated Wire Co. Inc., Moorestown, NJ 08057 .........•.• 609-235-6700 

t Plastoid Corporation, Hamburg, NJ 07419 .............................. 201-827-7141 
§t Specialty cable Corporation, WalHng!ord, CT 06492 . . • . . . . . . . . . . . . . . . • .. 800-456-SPEC 
§tStandard Wire & Cable Co, Rancho Dominguez, CA 90220 .............. 213-609-1811; 

800-447-0006/821-527 
Stonn Products Co, Hinsdale.IL 60521 ................................. 312-323-9121 

§tTensolite Company, Subsidiary of Carlisle Corp.. Buchanan, NY 10511 .. 914-737-5600 
t Thermax Wile Corp., Flushing. NY 11354-2897 ......................... 716-939-8300 
t United Wire & Cable Corp, Worcester, MA 01604 ....................... 617_757-3872 
tVlClor Wire & cable Corp.. Los Angeles, CA 90016 ...................... 213-87()'9933 

Wire, Antenna (All Types)-6000 - See Vol. C 

Wire, Bare, Copper-6000 - See Vol. C 

Wire, Bare, Nickel-6000 - See Vol. C 

Wire, Bare, Nickel-Chrome-60oo - See Vol. C 

Wire, Bonding-6000 - See Vol. C 

Wire, Braid (Excluding Shielding)-6000 - See Vol. C, 

Wire, Braid (Shielding)- See Braid, Cable (Vol. C) 

Wire, Ceramic Insulated-6000 - See Vol. C 

Wire, Clad (All Types)-60oo - See Vol. C 

Wire Cutting & Stripping - See Services, Wire Cutting & Stripping 
(Vol. D) 

Wire, Enamel Insulated ~ See Wire, Hookup (All Types) (VoL C) 

Wire, Fiberglass Insulated - See Wire, Glass Insulated (Vol. C) 

Wire, Flame Retardant-6000 _. See Val. C 

Wire, Flat Strip - See Cable, Flat (Vol. C) 

Wire, Glass Insulated-6000 - See Vol. C 

Wire, Gold-2oo0 - See Vol. C 

Wire, Guy-6000 - See Vol. C 

Wire, Heater - See Cable, Heater (V~1. C) 

Wire, High Temperature (Over 125 + C)-6000 - See Vol. C 

Wire, High Voltage (1000 Volts & Over)-6000 - See Vol. C 

Wire, Hookup (All Types)-6000 - See Vol. C 

Wire, Irradiated-6000- See Vol. C 

Wire, Lead-in & Ground-6000 - See Vol. C 

Wire, Utz-6000 - See Val. C 

Wire, Magnet-6000 - See Val. C 

Wire Markers (All Types)-Also See Strips Marker & Fanning-6000 -
See Vol. C 

Wire, Multiconductor - See Cable, Multiconductor (Vol. C) 

Wire Nuts-2oo0 - See Vol. C 

Wire, Plastic Insulated - See Wire, Hookup (All Types) (Vol. C) 

Wire, Plated (All Types)-60oo - See Vol. C 

Wire, Radiation Resistant-6000 - See Vol. C 

Wire, Resistance-6000 - See Vol. C 

Wire, Semiconductor Lead-6000 - See Vol. C 

Wire, Shielded-6000 - See Vol. C 

Wire Shielding-Also See Braid, Cable-4525 - See Vol. C 

Wire, Stainless Steel-6000 -See Vol. C 

Wire, Strain Gauge-6000 - See Vol. C 

Wire Connectors-2100 - See Vol. C 

Wire Strippers, Automatic-41oo - See Vol. D 

Wire Strippers, Chemical - See Chemicals, Wire Stripping (Vol. C) 

Wire Strippers, Manual-5400 - See Vol. C 
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Wire Strippers, Thermal-5400 - See Val. C 

Wire, Test Lead-6000 - See Vol. C 

Wire, TFE Insulated-6000 - See Vol. C 

Wire, Thermocouple-6000 - See Vol. C 

Wire, Transmission - See Cable, Transmission Line (Vol. C) 

Wire, Twisted Pair - See Cable, Twisted Pair (Vol. C) 

Wire (MIL)-2440 
ABL Electronics Supply, Inc., yorktown Hgts., NY 10598, 914-962·2253 .••..• 

C·1762 
§t American Insulated Wire Corp., Leviton Mfg. Co., Pawtucket, RI 02862, 

401·72&-0700 .................................................... C.1763 
§t Brim Electronics, Fair Lawn, NJ 07410, 201·796-2886 •...•............. C.1820 

caton Connactor Corp., Kingston, MA 02364,617-585-4315 ••••.••••••. C·1304 
§tDabum Electronics & Cable Corp., Northvale, NJ 07647, 201·768·5400 •. C.1648 
§t Judd Wire Inc., Turners Falls, MA 01376, 413-863-4357 •......• ,....... B.l019 

Mueller EIec. Co., Cleveland, OH 44114, 216-771-5225 .•.••.•.••••.•.•• C'1458 
MWS Wire Ind~8, Westlake Village, CA 91362, 818·991-8553 ..•••.. C·1882 
National Wire & Cable Corp., Loa Angeles, CA 90031·1780, 213·225·5611 

..••.....•.••...•••••.•• , • • . • • . • . • • .• . . • • • • • . • • • • . • . • • • . • • •• C·1887·1889 
§t Alpha Wire Corp., Elizabelh, NJ 07207-0711 ............................ 201-925-8000 
§t American Wire & Electronics, Costa Mesa, CA 92626 ................•.. 714-957·6905 

Carol Cable Co. Inc.. Pawtucke~ RI 02862 .............................. 401-724-9605 
§tConsolidated Electronic Wire & Cable, Franklin Park, Il60131-1412 .... 312-455-8830 

§Cooner Wire Co. Chatsworth, CA 91311 ................................ 816-882·8311 
t DataCon, Inc., Burlington, MA 01803 .................................... 617-273-5800 

Dearborn Wire & Cable, Inc.. Wheeling Il 60090 ......... 312-459-1000;800-323-0198 
t Gavitt Wire & Cable, Brookfield. MA 01506 .. .. .. .. .. ... . .. .. .. .. .... .... 506-867-6476 

General Electric Co. Accessory Equipmenl Plant, Bridgeport, CT 06602 
.. .. .. .. . .. . .. . .. .. . . . .. .. . .. .. . .. . . . . . . . . . . . . . .. . . .. . .. .. . . . . . . .. . . . .. 203-382-2000 

§ International Wire Products Co.. Wyckoff, NJ 07481 ..................... 201-891-5800 
§tJudd Wire Inc. San Marcos, CA 92069 .................................. 619-744-7720 

lynn Electronics, Feasterville, PA 19047 ................. 215-677-6700;800-523-6075 
tMarkel Corp. Norristown, PA 19404 ..................................... 215-272-8960 
t Molecu-Wire, Farmingdale, NJ 07727 ................................... 201·938-9473 

Raychern Corp. EIctms. Grp., Menlo Park, CA 94025 ......•............. 415-361-3860 
§t SpeciaHy Cable Corporation, Wallinglord, CT 06492 ..................... 80Q.4S6-SPEC 
§tStandard Wire & Cable Co.. Rancho Dominguez, CA 90220 .............. 213-609-1811; 

8OQ.447-0006/821-527 
§tWhitmor Wire & Cable, Valencia, CA 91355 ............................. 805-257-2400 
§tWilco Wire & Cable Co. Inc. San Jose, CA 95133 ...................... 406-926-8880 

Wire Twisters, Automatic-5400 - See Vol. C 

Wire TWisters, Manual-5400 - See Vol. C 

Wire {MIL)-2440 

Wire Ways-6000 - See Vol. C 

Wirewrapping Services - See Services, Wirewrapping (Vol. D) 

Wiring Panels & Boards, Computer - See Boards, Programming 
(Vol. C) 

Word Processors, Shared Logic Systems-2025 - See Val. D 

Word Processors, Standalone Systems-2025 - See Val. D 

Work Positioners, Circuit Board & Chassis - See Holders, Circuit 
Board (Vol. D), Jigs (Vol. D) 

Work Room, Shielded-1400 - See Vol. C 

Work Stations, Computer-2000 - See Vol. D 

Work Stations, Laminar Flow-4100 - See Vol. D 

Work Stations/Decks, Data Entry-1400 - See Vol. C 

Wrenches-5400 - See Vol. C 

X-ray Detector Arrays (For Industriallnspections)-4100 - See 
Vol. D 

X-ray Imaging System-4100 - See Vol. D 

X-ray Inspection Equipment-4100 - See Vol. D 

X-Y Axis Tables - See Simulators, Motion (Vol. D) 

X-Y-Z Systems, Programmable-2550 - See Vol. D 

Yokes, Deflection, CRT-1800 - See Vol. A 

Yokes, Deflection, Oscilloscope-1800 - See Vol. A 

Yokes, Deflection, Radar PPI-1800 - See Vol. A 

Yokes, Deflection, TV Camera-1800 - See Vol. A 

Zener Diodes - See Diodes, Zener 

Zone Boxes, Thermocouple - See Thermocouples, Elements & 
Accessories (Vol. B) 
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A 
AID acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AFC audio frequency control 
AFT automatic filter test 
ALGOL algorithmic language 
AM a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information interchange 
ASIC application specific IC 
ATE automatic test equipment 
A TG automatic test generation 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility syste 

C 
CAD computer-aided design 
CAE computer-aided engineering 
CAM computer-aided manufacture 
CAMAC computer-automated 

measurement and control 
CAPP computer-aided process 

planning 
CAT computer-aided test 
CATV cable television or 

community antenna television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CIE computer-integrated engineering 
CIM computer-integrated 

manufacturing 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide 

semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
D/A digital to analog 
DAC digital to analog converter 
DBMS data base management 

system 
DC direct current 
DFT design for testability 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 

Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDA electronic design automation 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable 

PROM 

EIA Electronic Industries 
Association 

EMC electromagnetic compatibility 
EM! electromagnetic interference 
EMP electromagnetic pulse 
EPROM erasable programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200· Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide FET 
CMIP commn management 

information protocol 
GPIB general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 
HIPOT test, measurement, and 

diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

lAB Internet Activities Board 
IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 
ISDN integrated services digital 

network 
ISO International Standards 

Organization 

J 
JEDEC Joint Electronic Device 

Engineering Council 
JFET junction FET 
JMOS junction MaS 

K 
kHz kilohertz (10 3 hertz) 
KSR keyboard send /receive 

L 
LAN local area network 
LC (filters) inductance/capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
L VDT linear velocity displacement 

transformer 

M 
MASER microwave amplification 

by stimulated emission of 
radiation 

MA TV master antenna television 

/!F microfarad 
MHz megahertz 
MIC microwave IC 
MIPS million instructions per 

second 
MID microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide 

semiconductor FET 
MOSIGT metal oxide 

semiconductor insulated-gate 
transistor 

MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation 

module ' 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment 

manufacturer 
OR a logical operator 
OSI open systems interconnection 

P 
PAL programmable array logic 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
PCS plastic clad silica 
pF picofarad 
PG A pin grid array 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction 

transistor 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RID resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 

SBS silicon bilateral switch 
SCR sl;icon-controlled rectifier 
SCS silicon-controlled switch 
SDA source & detector assemblies 
SGMP simple gateway monitoring 

protocol 
SIDAC bidirectional voltage

triggered switch 
SIMM single in-line memory 

module ' 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SNMP simpole network 

management protocol 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid-state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of 

expansion' 
TXCO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250· Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
VAC volts (01) alternating current 
V AN value-added network 
VAR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (01) direct current 
VHF very high frequency (30 kHz 

to 300 MHz) 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 

kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 
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61 CROSS REFERENCE 
CARDS 

ALL NEW with this 
edition of EEM 

~II __ -=--=----S~_, :~~:_"-"-.-.. ~".,,_~J =-=:.~ ....... 8~1ANIZEDI 
Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes;' you probably already 
have the EEM File System. But, if you said "No;' 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in every
.day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age. The package contains everything you 
need to set up your very own filing system. Best of 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add 52.00 for postage 
and handling. An invoice will be mailed to 
you under separate cover. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 
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0 0 1 1 3 ETX DC3 # 3 C S c S 
0 1 0 0 4 EOT DC4 $ 4 0 T d t 
0 1 0 1 5 ENQ NAK 0/0 5 E U e u 
0 1 1 0 6 ACK SYN & 6 F V f v 
0 1 1 1 7 BEL ETB 
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7 G W 9 w 

1 0 0 0 8 BS CAN ( 8 H X h x 
1 0 0 1 9 HT EM ) 9 I Y I Y 
1 0 1 0 10 LF SUB * J Z J z 
1 0 1 1 11 VT ESC + . K [ k { , 
1 1 0 0 12 FF FS , < L \ I I 
1 1 0 1 13 CR GS - - M ] m } -
1 1 1 0 14 so RS > N /\ n '" 

1 1 1 1 15 SI us / ? 0 0 DEL -

Control Character Representations Special Graphic Characters 
NUL Null OLE Data Link Escape (CC) SP Space < Less Than 
SOH Start of Heading (CC) DCl Dev ice Con tro I 1 Exclamation Point Equals 

STX Start of Text (CC) DC2 Device Control 2 Logical OR > Greater Than 

ETX End of Text (CC) DC3 Device Control 3 Quotation Marks Question Mark 

EOT End of Transmission (CC) DC4 Device Control 4 # Number Sign @ Commercial At 

ENQ Enquiry (CC) NAK Negative Acknowledge (CC) $ Dollar Sign [ Opening Bracket 

ACK Acknowledge (CC) SYN Synchronous Idle (CC) % Percent \ Reverse Slant 

BEL Bell ETB End of Transmission Block (CC) & Ampersand 1 Closing Bracket 

BS Backspace (FE) CAN Cancel Apostrophe 1\ Circumflex 

HT Horizontal Tabulation (FE) EM End of Medium Opening Parenthesis -. Logical NOT 

LF Line Feed (FE) SUB Substitute Closing Parenthesis Underline 

VT Vertical Tabulation (FE) ESC Escape Asterisk Grave Accent 

FF Form Feed (FE) FS File Separator (IS) + Plus { Opening Brace 
CR Carriage Return (FE) GS Group Separator (IS) Comma Vertical Une (This graphic is 
SO Shift Out RS Record Separator (IS) Hyphen (Minus) stylized to distinguish it from 
SI Shift In US Unit Separator (IS) Period (Decimal Point) Logical OR) 

DEL Delrte 
Slant } Closing Brace (CC) Communication Control 

(FE) Format Effector Colon Tilde 
(IS) Information Separator Semicolon 



. System Anode Cathode 

Primary: 

Leclanche Zn Mn02 

Magnesium Mg Mn02 

Organic cathode Mg m-DNB 

Alkaline Mn02 Zn Mn02 

Mercury Zn HgO 
Mercad Cd HgO 

Silver oxide Zn AgO 

Zinc-air Zn Air (021 
Li-organic electrolyte Li b 

Secondary: 

Lead-acid Pb Pb02 

Edison Fe Ni oxides 

Nickel-cadmium Cd Ni oxides 

Silver-zinc Zn AgO 

Silver-cadmium Cd AgO 

Zinc-nickel oxide Zn Ni oxides 

Zinc-airc Zn Air (021 
Cadmium-airc Cd Air (021 
Zinc-02 Zn O2 
H2-02 H2 O2 

ReseNe: 

Cuprous chloride Mg CuCl 

Silver-chloride Mg AgCl 

Zinc-silver oxide Zn AgO 

Thermal Ca b 

Ammonia-activated Mg m-DNB 

High- NA S 

te.mperature Li S 

Solid electrolyte Ag Polyiodide 

Fuel cell: 

Hydrogen C H2 Air 

Hydrazine' N2H4 Air 

Methanol C CH20H Air 

a Delivered capacity when discharged at normal temperatures (20°C) 
at normal discharge rates. 

b Based on fuel consumption only. 
c Weight of air not considered in computation of watt hours. 
d Water-activated 
e Automatically activated; high rate discharge; 2- to lO-min rate. 
r Fused salt; heat-activated; high rate discharge; 2- to lO-min rate. 

Theoretical battery Practical battery 

Voltage, Capacity, 
Typical Capacitya 

voltage, 
V Ah/kg V Wh/kg 

1.6 230 1.2 
2.0 270 1.5 
1.8 1,400 1.15 
1.5 230 1.15 
1.34 185 1.2 
0.9 165 0.85 
1.85 285 1.5 
1.6 815 1.1 

2.1-5.4 130-660 1.8-3.2 

2.1 55 2.0 
1.5 195 1.2 
1.35 165 1.2 
1.85 285 1.5 
1.4 230 1.05 
1.75 185 1.6 
1.6 815 1.1 
1.2 475 0.8 
1.6 610 1.1 
1.23 3,000 0.8 

1.5 240 1.4 
1.6 170 1.5 
1.85 285 1.5 
2.8 240 2.6 
2.2 1,400 1.7 
2.1 685 1.8 
2.2 1,150 1.8 
0.66 ... 0.6 

1.23 26,000 0.7 
1.5 2,100 0.7 
1.3 1,400 0.9 

9 Four-minute discharge rate. 
h j3-alumina electrolyte, 300°C operation. 
j Fused salt; 350°C operation. 
j Solid RbAg.ls electrolyte. 
k Several different cathode materials used. 

65 
100 
130 
65 
80 
45 

130 
200 
250 

37 
29 
33 

100 
55 
55 

150 
90 

130 
45 

45 
60 
30 
10 
22 

200 
200 
180 

800b 

175 b 

I Fuel consumption is based on source of H2· 

m Based on methanol battery-fuel supply in situ. 

Wh/dml 

175 
195 
180 
200 
370 
175 
310 
190 
400 

70 
65 
60 

170 
120 
110 
155 
90 

120 
65 

65 d 

95 d 

75 e 

20' 
609 

h 

i 

79 

k 

f 

185m 



Anode: One of two plates or conductors. In 
polarized capacitors, the anode should be 

. connected to the positive conductor in the 
circuit. 

Capacitive Reactance: The opposition (in 
ohms) of capacitance to the flow of alternating 
current, equal to the reciprocal of the product 
of the angular frequency (2It times frequency 
in Hertz) of the current times the capacitance 
in farads. 

Cathode: One of two plates or conductors. 
In electrostatic capacitors the cathode is 
metallic. In electrolytic capacitors the cath
ode is a liquid, gel or other conductive mate
rial which is in intimate contact with a metal
lic cathodic connection. 

Dielectric Constant: The ratio of the capac
itance of a capacitor with some material other 
than air between the capacitor plates to the 
capacitance of the same capacitor with air 
between the plates. For example, the dielec
tric constants of air, Teflon®, polystyrene 
and ruby mica are 1, 2.1, 2.6 and 5.4, 
respectively. 

Electrolytic: A capacitor with one metallic 
conductor (generally the anode) and with a 
liquid or semiconductor cathode. Nonpolar
ized electrolytic capacitors generally have 
two equal anodes as well as the liquid cath
ode. These anodes operate alternately as anode 
and cathodic connection as alternating cur
rent is applied. 

Electrostatic: One of two general classes of 
capacitors in which two or more discrete 
metallic conductors are present and sepa
rated by an insulating. dielectric material. 
Examples include: mica, ceramic, film, and 
paper types. 

Farad: The basic unit of measure in capaci
tors. A capacitor charged to one volt with a 
charge of one coulomb (one ampere flowing 
for one second) has a capacitance of one 
farad. Capacitors are generally rated at por
tions of a farad (microfarads or picofarads). 

1 farad (F) = 1,000,000 microfarads (~F) 1 
microfarad (~F) = 1,000,000 picofarads (pF) 

Impedance: All capacitors exhibit impedance. It 
is a function of capacitor type and internal con
struction. This can be particularly important in 
certain applications such as filters for switching 
power supplies. Capacitors used in these applica
tions often have special multiple tab construction 
to shorten current paths and to reduce internal 
resistance. 

Leakage Current: Expressed as dcl for elec
trolytic capacitors, a measure of the intrinsic losses 
in a charged capacitor. Generally speaking, the 
lower the dcl, the higher quality the capacitor. 

Power Factor: A measure of the overall effi
ciency of a capacitor. Power factor ratings take all 
internal losses into consideration in a complex 
formula. This parameter of certain capacitors is 
often very important in AC applications such as 
motor-start and/or motor-run capacitors 

Rated Voltage: The rated working voltage of a 
capacitor. Generally expressed in DC Volts 
(Vdcw). This is the voltage at which a capacitor 
may be safely operated at 25T continuously 
within its overall parameters. 

Ripple Current: The total amount of alternating 
and direct current that may be applied to an 

electrolytic capacitor under stated condi
tions. In general, the higher the ripple cur
rent applied, the shorter the operating life 
of the capacitor will be. Application of 
significantly higher than rated ripple cur
rents can shorten the capacitor life dramati
cally and may even cause catastrophic fail
ure (explosion). 

Surge Voltage: The momentary surge volt
age which may be applied for a stated length 
of time without doing permanent damage to 
the unit. 

Temperature: Capacitors are generally rated 
at 25T at sea level under specific humidity 
conditions. Operating temperature ranges are 
also given, along with derating (reliability) 
curves for operation at temperatures other 
than 2Ye. 

Temperature Coefficient: Expressed as TC 
in ppm (parts per million) or in percent (%) 
from the norm of 25"C. This is seldom a 
straight line and may vary widely for certain 
types. Most capacitors have positive TC in 
that the capacitance increases as temperature 
increases. Some types, however, have nega
tive TC in that the capacitance decreases as 
temperature increases. 

. Ceramic Capacitor Codes 
(Capacitance Given In pF) 

Tolerance 
Class 1 Temperature Signi-

Multi- lOpF or Over Coefficient ficant' Multi-
Color Digit plier less lOpF Class 2 ppm"C Figure plier 
Black 0 I ±2.OpF ±20% ±20% 0 0.0 -I 

Brown I 10 ±O.lpF ±I% -33 -10 

Red 2 100 ±2% -75 1.0 -100 

Orange 3 1000 ±3% -150 1.5 -1000 

Yellow 4 10000 +100%-0% -220 2.0 -10000 

Green 5 ±O.5pF ±5% ±5% -330 3.3 +1 

Blue 6 -470 4.7 +10 

Violet 7 -750 7.5 +100 

Gray 8 om ±O.25pF +80%-20% +150 to -1500 +1000 

White 9 0.1 ±LOpF ±IO% ±10% +IOOto-750 +10000 

Silver 

Gold 



MIN'IG'~'oISARY 
RASIC"'. . .............. '. 
·CAPACITORF1.:"~UL~S 

I. Capacitance (farads) 

English: C = .224 K A 
tn 

Metric: C = .0884 K A 
tn 

II. Energy stored in capacitors (Joules, watt-sec) 

E = % CV~ 

III. Linear charge of a capacitor (Amperes) 

1= CdV 
dt 

IV. Total Impedance of a capacitor (ohms) 

Z = v' R,2 + (Xc - Xr.j2 
Where Rs = ESR 

V. Capacitive Reactance (ohms) 

1 
Xc = 27rfC 

VI. Inductive Reactance (ohms) 

XL = 2 ".fL 

VII. Phase Angles: 
Ideal Capacitors: Current leads voltage 90 0 

Ideal Inductors: Current lags voltage 90° 
Ideal Resistors: Current in phase with voltage 

VIII. Dissipation Factor 

DF = tanS (loss angle) = ESR 
X, 

(2 7r fC) .(ESR) 

IX. Power Factor 
PF = Sine 8 (loss angle) = Cos ¢ (phase angle) 
PF = DF(when less than 10%) 

X. Quality Factor (dimensionless) 

Q = Cotan 8 (loss angle) = _1_ 
DF 

Metric prefixes: Symbols: 
Pi co X 10-12 K Dielectric Constant 

XI. Equivalent Series Resistance (ohm:;) 

ESR = (DF) (Xc) = (DF) (% 7r fC) 

XII. Power Loss (watts) 

Power loss = (2 7r fCV2) (DF) 

XIII. KV A (Kilowatts) 

KV A = 2 7r fCV~ X 10-3 

XIV. Temperature Characteristic (ppm/"C) 

TC = Ct - C2;; x 10(; 
C2ii (Tt - 25) 

XV. Cap Drift (%) 

C.D. = C1 - C2 X 100 
Cl 

XVI. Reliability of Ceramic Capacitors 

~ = [~Jx 
L t Vo [~J T 

XVII. Capacitors in Series (current the same) 

Any number: __ 1_ = _1_ + _1 ____ + _1_ 
CT C1 Cz C~ 

Two: 

XVIII. Capacitors in Parallel (voltage the same) 

CT = C1 + C2 --- + C" 

XIX. Aging Rate 

A.R. = % ~ C / decade of time 

XX. Decibels 

0 

db = 20 log ~ 
V2 

Phase angle 
Nano X 10-9 A Area of electrode overlap x+y Exponent effect of 
Micro X 10-6 tD Dielectric thickness voltage and temperature 
Mi11i X 10-3 V Voltage (volts) ~ Operating life (hours) 
Deci X 10-1 time (hours) I, Test life (hours) 
Deca X 10 Rs Series Resistance (ohms) V, Test voltage (volts) 
Kilo X 103 f frequency (Hertz) Vo Operating voltage (volts) 
Mega X 106 L Inductance (henries) 1; Test temperature CC) 
Giga X 109 0 Loss angle To Operating temperature CC) 
Tera X 1012 



Connector terminology is often quite 
confusing. This confusion starts with 
the very names of connectors. The 
name of a connector may derive from 
its shape, application, type of conduc
tor or even method of termination. 

Shape-Circular, cylindrical, and 
rectangular. 

Electrical application-High voltage, 
RF, microwave, input/output, etc. 

.' 

Mechanical application-Printed cir-
cuit, rack & panel, cable, etc. 

Conductor type-Coaxial, flat cable, 
ribbon cable, flex circuit, etc. 

Termination method-Wirewrap. 
soldercup, solder less, etc. 

Hardware such as clamps, hoods, and 
adapters are frequently used to convert 
cable connectors to rack and panel 
types. This adds to the name confusion. 
A very common telephone connector, 
for example (the "C" type) got its 
name from the model number of the 
original maker. 

Contact: The part(s) of the connector 
that actually provides circuit continu
ity between its two sections-the parts 
which are normally mated. The back 
end of the connector should properly 
be called the termination. This is the 
point where the wires or PC board is 
attached to the :!onnector. 

Contact alignments : Often caned con
tact float. Describes the amount of al
lowable contact movement within the 
connector body. Permits self-alignment. 

Male vs. female: In .the U.S. this de
scribes the contact construction. In 
Europe this term is more often used 
to describe the outer shell mating ac
tion which may be the reverse of the 
contacts. 

Closed entry: A female contact which 
prevents entry of a male contact larger 
than a specific size. 

Open entry: A female contact designed 
for a specific size of male contact but 
which will allow entry of larger male 
contacts by spring action. 

Hermaphrodite: Contacts or connector 
bodies which are the same configura
tion. Male/female designations do not 
apply. Bodies usually have some 
mechanical means for maintaining 
polarity. 

Hermetic seal: Glass-to-metal seal.s at 
terminations. Often used improperly to 
describe vacuum-tight seals. 

Waterproof seal: Mayor may not be 
truly waterproof. May prevent easy 
entrance of casual water by means of a 
rubber or other boot. 

Printed oircuit connector: Connectors 
which are used in conjunction with 
printed circuit boards. There are two 
distinctly different styles. 

Edgeboard. May be called edge or 
card. The printed circuit (PC) board 
edge enters the connector. 

Two-piece: One part of the connect
ing pair is physically attached to the 
PC board itself. The other part is at
tached to something else such as a 
cable or a motherboard. 

Readout: Describes the arrangement 
at the terminating edge of a PC board. 

May be single or double. A double read
out PC board has termination strips on 
each side not usually interconnected. 

Ribbon connectors: A type of connector 
which allows flat "ribbon" cable to be 
attached toa round or rectangular con
nector but also used interchangeably 
for flat connectors to fiat cable. 

Ribbon contact connector: Describes 
the contacts in a rectangular connector 
which have a self-wiping mating ac
tion. Not the same as ribbon connector. 

Solderless terminal: Any style of ter
mination which does not require solder 
for a permanent connection. See crimp 
and insulation displacement. 

Crimp termination: A stripped wire is 
inserted into a barrel or trough which 
is then crimped to the conductor with a 
suitable tool. 

Insulation displacement: Un stripped 
insulated wire is fitted into a channel 
containing metal teeth which are 
forced through the insulation to make 
contact with the conductor. 

Service rating: The maximum rated 
voltage and/or current which may be 
applied continuously. May be called 
working voltage. Can be confused with 
the term used to describe how many 
times a connector may be mated and 
separated. 

Withstanding voltage: Also called test 
voltage. The voltage a connector must 
withstand for one minute without 
breakdown. Applied between connec
tors and between connectors and shell 
and any grounding devices of the con
nector. 



MIL-W-50BB 
Underwriters 

~ National American 500 
Copper Aluminum 

Electrical 
Laboratory 

Insurance c mils/A 

Size, Single- Wire- Single- Wire- Code Association 

AWG wire bundled wire bundled 
60°C BO°C 

30 " . .. . .. . .. . .. . 0.2 0.4 . .. 0.20 
28 " . .. . .. . .. . .. . 0.4 0.6 · .. 0.32 
26 .. . .. . .. . .. . .. . 0.6 1.0 · .. 0.51 
24 .. . .. . .. . .. . . .. 1.0 1.6 · .. 0.81 
22 9 5 .. . .. . . .. 1.6 2.5 ... 1.28 

20 11 7.5 ... .. . . .. 2.5 4.0 3 2.04 
18 16 10 .. . ... 6 4.0 6.0 5 3.24 
16 22 13 ., . . .. 10 6.0 10.0 7 5.16 
14 32 17 .. . ,' .. 20 10.0 16.0 15 8.22 
12 41 23 ... . .. 30 16.0 26.0 20 13.05 

10 55 33 ... .. . 35 · .. . .. 25 20.8 
8 73 46 58 36 50 .. . ... 35 33.0 
6 101 60 86 51 70 · .. " . 50 52.6 
4 135 80 108 64 90 · .. ... 70 83.4 
2 181 100 149 82 125 · .. . .. 90 132.8 

I 211 125 177 105 150 .. . ... 100 167.5 
a 245 150 204 125 200 · .. ... 125 212.0 

00 283 175 237 146 225 · .. . .. 150 266.0 
000 328 200 .. . ., . 275 · .. . .. 175 336.0 

0000 380 225 .. . ... 325 . .. . .. 225 424.0 
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0000 0 8-1 NUL OLE DS SP & -
0001 1 1 SOH DC1 SOS @. 
0010 2 2 STX DC2 FS SYN 

! 0011 3 3 ETX TM 

10100 4 4 PF RES BYP PN 

10101 5 5 HT NL LF RS 

0110 6 6 LC BS ETB UC 

0111 7 7 DEL IL ESC EOT 

, 1000 8 8 CAN 

! 1001 9 8-1 EM 

11010 A 8-2 SMM CC SM ¢ ! ® : 

11011 B 8-3 VT CUi CU2 CU3 $ . # 

1100 C 8-4 FF IFS DC4 < * % @ 

11101 D 8-5 CR IGS ENQ NAK ( ) . 
-

i 1110 E 8-6 SO IRS ACK + ; > = 
1111 F 8-7 SI IUS BEL SUB I ? " --, 

12 12 

11 11 

0 0 

9 9 9 9 

Card Hole Patterns 

as 12-0-9-8-1 G) No~Punches G) 12-0 

12-11-9-8-1 

~ 
12 § 11-0 

ffi 
11-0-9-8-1 11 11 0-8-2 

12-11-0-9-8'-1 12-11-0 1 0 

Control Character Representations 
ACK Acknowledge EOT End of Transmission 
BEL Bell ESC Escape 
BS Backspace ETB End of Transmission Block 
BYP Bypass ETX End of Text 
CAN Cancel FF Form Feed 
CC Cursar Control FS Field Separator 
CR Carriage Return HT Horizontal Tab 
CU1 Customer Use 1 IFS I nterchange File Separator 
CU2 Customer Use 2 IGS I nterchange Group Separator 
CU3 Customer Use 3 IL Idle 
DC1 Device Control 1 IRS I nterchange Record Separator 
DC2 Device Control 2 IUS I nterchange Unit Separator 
DC4 Device Control 4 LC Lower Case DEL Delete 

LF line Feed DLE Data Link Escape 
OS Digit Select NAK Negative Acknowledge 
EM End of Medium NL New Line 
ENQ Enquiry NUL Null 

10 11 

00 01 10 11 00 01 10 

8 9 A B C D E 

12 12 12 12 

11 11 11 11 

0 0 0 0 

I@ @) @ 

a j A J @ 
b k s B K S 

c I t C L T 

d m u D M U 

e n v E N V 

f 0 w F 0 W 

g P x G P X 

h q Y H Q Y 

, r z I R Z 

12 12 12 12 12 

11 11 11 11 11 

0 0 0 0 0 

9 9 9 

I 0-1 

14 11-0-9-1 

15 12-11 

PF Punch Off 
PN Punch On 
RES Restore 
RS Reader Stop 
SI Shift In 
SM Set Mode 
SMM Start of Manual Message 
SO Shift Out 
SOH Start of Headi ng 
SOS Start of Significance 
SP Space 
STX Start of Text 
SUB Substitute 
SYN Synchronous Idle 
TM Tape Mark 
UC Upper Case 
VT Vertical Tab 

11 

F 

@ 
0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

12 

11 

0 

9 

Bit Po sitions 0, 1 

Bit Po sitions 2, 3 

exadecimal Digit First H 

Zone Punches 

/D 
igit Punches 

8-1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

8-2 

8-3 

8-4 

8-5 

8-6 

8-7 

Zone Punches 

.' 

Special Graphic 
Characters 

Cent Sign 
Period, Decimal Point 

< Less-than Sign 
( Left Parenthesis 
+ Plus Sign 
I Logical OR 
& Ampersand 
! Exclamation Point 

~ Dollar Sign 
Asterisk 

) Right Parenthesis 
Semicolon 

"} Logical NOT 
Minus Sign, Hyphen 
Slash 

% 
Comma 
Percent 
Underscore 

> Greater-than Sign 
? Question Mark 

Colon 
# Number Sign 
f§l At Sign 

Prime, Apostrophe 
Equal Sign 
Quotation Mark 



MATERIALS/HANDLING 

Catalyst: A substance which changes 
the rate of chemical reaction. Very 
small quantities can cause fast change. 

Conformal coating Sprayed or dipped. 
A thin conformal jacket which protects 
an assembly from moisture or other de
grading environments. 

Curing agent: See catalyst. 

Hardener: See catalyst. 

Hermetic: A permanent gas-tight seal. 

RTV: Room Temperature Vulcanizing. 
Associated with silicone rubber sealants 
which vulcanize at room temperature. 

Thermoplastic: Plastic materials which 
can be made to flow repeatedly with the 
application of he!lt. 

Thermosetting: Plastics which once 
cured cannot be made to flow again .. 

Thixotropy: The property of a coating 
compound which has low viscosity 
when agitated, but which thickens 
when the agitation ceases. 

Viscosity: Measured in units of poise or 
centipoise. The property of a liquid 
which resists internal flow. Low vis
cosity equates with thin and vice-versa. 

PROCESSING 

Casting: Parts or assemblies are placed 
in a mold. Encapsulating material is 
added and cured. Part is then removed 
from the mold. 

Dip coating: Part or assembly is dipped 
into the encapsulating material. Final 
thickness is determined by number of 
dips, viscosity, rate of withdrawal, and 
temperature. 

Embedding: Wherein an encapsulant 
substantially fills all voids in and about 
an assembly. 

Impregnation: A process of encapsula
tion involving evacuating all air and 
then allowing the encapsulating mate
rial to flow in and fill all voids. 

Molding: Similar to casting except this 
process usually implies multicavity 
molds and costly machines. 

Potting: Wherein the part or assembly 
is immersed in an encapsulating mate
rial contained in a shell which becomes 
a permanent outer surface after curing. 

DIELECTRIC 

Arc resistance: An encapsulant's re
sistance to the formation of a conduc
tive path or track. Measured in time. 

Breakdown voltage: The voltage at 
which an encapsulant fails electrically. 

Capacitance: The property of conduc
tors and dielectrics which allows the 
storage of an electrical charge when 
the voltage is applied. 

Corona: A luminous discharge of elec
tricity due to air ionization when a cer-

tain voltage is reached. Can be internal 
or external. The formation of ozone can 
cause rapid deterioration of certain 
materials. 

Dielectric: Insulator (Nonconductor.) 

Dielectric constant: The property of a 
material that determines its ability to 
store electrostatic energy. 

Dielectric strength: The ratio of di
electric breakdown to the thickness of 
insulating material. 

Dissipation factor: The ratio of a 
dielectric material's energy losses. 

Flashover: Point at which an electric 
discharge occurs around an edge or 
across a surface. Can result in a carbon 
track and permanent degradation. 

Insulation resistance: (IR) An insulat
ing material's total DC leakage. 

Surface resistivity: The resistance of 
the surface of an insulating material 
to the flow of direct current. 

Voltage endurance: Sometimes called 
corona resistance. The ability of a ma
terial to withstand the application of 
sustained high voltage. 

Volume resistivity: The resistance of a 
material to direct current flow as a 
measure of volume. Expressed as ohm
centimeters. 



Avalanche Photodiode: A photodiode 
that takes advantage of avalanche mul
tiplication of photocurrent. It is par
ticularly suited to low noise and I or 
high speed applications. 

Contrast: A noticeable difference in 
color, brightness, or other characteris
tics in a side-by-side comparison. 

Chrominance Contrast: The color con
trast between two adjacent surfaces of 
identical area, shape, texture, and lu
minance. The human eye is more sensi
tive to differences in color than it is to 
differences in brightness. 

Current Transfer Ratio: The ratio of 
an optocoupler's output current to in
put current at a specified bias. 

Dark Current: The leakage current of 
a photodetector with no incident light. 

Dominant Wavelength: The wave
length that is a quantitative measure 
of apparent color of light as perceived 
by the human eye. 

Infrared Radiation: The electromag
netic wavelength region between ap
proximately 0.75 and 100 micrometers 
longer than the wavelength of visible 
light. 

Interrupter (module): A device that 
produces an electrical output signal 
when an object breaks the light (visi
ble or invisible) between a light source 
and a photodetector. 
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IRED: An infrared-emitting diode. See 
light-emitting diode. 

Light Current: The current that flows 
through a photo detector when it is ex
posed to radiant energy. 

Light-Emitting Diode (LED): A semi
conductor diode that emits incoherent 
light at its PN junction when forward 
biased. The light can be in the visible or 
invisible (infrared) wavelength region. 

Luminance Contrast: The observed 
brightness of a light-emitting element 
compared to the brightness of the "sur
round," an integral part of the device 
and inseparable from it. 

Optocoupler: A device that transmits 
electrical signals, without electrical 
connection, between a light source (in
put) and the receiver (output). The in
put is generally an LED; the output 
might be a photodiode, phototransis- . 
tor, a photo-Darlington, etc. Some
times referred to as optoisolator. 

Peak Wavellmgth: The wavelength at 
the peak of the radiated spectrum of a.n 
emitter. 

Photo-Darlington: A light-sensitive 
Darlington-connected transistor pair. 
The photo-Darlington has a very high 
sensitivity to illumination or radiation. 
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(t tJ --
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Photodetector: A device that provides 
an electrical output signal when sub
jected to radiation in the visible, infra
red, or ultraviolet regions of the elec
tromagnetic spectrum. Photodiodes, 
phototransistors, and photo-Darling
tons are the most common type of 
photodetectors. 

Photodiode: A junction diode that is re
sponsive to radiant energy. Photodi
odes have a high degree of linearity 
between the input radiation and the 
output current, and faster switching 
speeds than phototransistors. 

Photothyristor: A thyristor whose 
switching action is controlled by light 
applied to the thyristor gate. 

Phototransistor: A light-sensitive tran
sister that delivers an electrical output 
proportional to the light intensity at its 
input. The low-level photocurrent that 
is generated is amplified by the current 
gain of the transistor. The base region 
(or gate in a FET) mayor may not be 
brought out as an external terminal. 

Point Source: A source with a maxi
mum dimension less than one-tenth the 
distance between sources and detector. 

Reflector (module): A device contain
ing a light source and a photodetector 
that detects any object that reflects 
light produced by the source back to 
the detector. 



Ambient reference: Refers to the tem
perature of the still air surrounding 
the power supply 

Case reference: One of the specs that 
make up the nominal rating. The tem
perature of the case with the tempera
ture of the surrounding still air at a 
stated temperature (usually 25'C). 

Crowbar circuit: Protects the load. A 
protective circuit that applies a short 
circuit across the output immediately 
upon overload. (See overvoltage). 
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Fig. 1. Power output derating can be re
. ferred to ambient or case. 

Derating: The degree output is reduced 
as temperature increases. Usually ref
erenced to ambient case temperature 
and shown on a graph. 

Efficiency: Ratio of the output power to 
the required input power. Usually ex
pressed as a percentage given nominal 
environmental temperature. 

EMI/RFI: Interference electronic cir
cuitry caused by energy from electro
mechanical or radio frequency power 
supplies. 

Foldback: Built-in protective circuits 
that automatically reduce the output 
voltage and/or current to very low lev
els in the event of an overload. 

Holdover (Holdup): The interval that 
rated output will continue after input 
ceases. Usually milliseconds. 

Input reflected current: The peak-to
peak alternating current generated by 
switching transients in DC/DC convert
ers. Should not exceed 1 0/0. 

Inrush current limiting: Built-in cir
cuits that monitor high currents 
through the rectifiers to the capacitors 
at turn ON. Circuit is usually inhibited 
as capacitors attain full charge. 

Nominal rating: The spec value of the 
supply at stated conditions of input, 
output, and temperature. 

Overshoot: A transient voltage change 
occurring during turn ON or OFF or 
during an abrupt load change. 

Overvoltage (Overload) protection: 
Built-in circuits that prot~ct the load 
or the supply by shutting it down or 
providing foldback. 

Recovery: The time interval between 
the termination of an overload and 
restoration to normal operations. 
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Fig. 2. Current foldback limiting self
resets with removal of fault. 

Response: The time interval between a 
stated step change in input voltage or 
load current and return of output to 
normal operating conditions. 
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Fig. 3. Current limiting restrictions output 
current to a valve somewhat greater than 
full rated output; it resets when fault is 
removed. 

Sensing: Regulation techniques that 
monitor output voltage and/or current. 
Local sensing refers to the output ter
minals. Remote sensing allows a feed
back from the load circuit to the power 
supply. 

Soft start: Allows the supply to start 
from zero current and/ or voltage over 
a stated period of time during start up 
to prevent voltage overshoots and cur
rent imbalances. 

Switchers: Power supplies using 
switching techniques to achieve high 
efficiency regulation. These techniques 
can have attendant EMI/RFI problems. 

Tracking: The maintaining of fixed ra
tios between multiple outlets despite 
variations in line, load or temperature. 
Particularly important in supplies with 
symetrical (+) ( -) outputs. 

Transient protection: Circuitry de
signed to pretect the supply from high 
amplitude line transients. Generally ex
pressed in terms of peak voltage and 
maximum transient time duration. 



RELAYS 
Hybrid: Isolated input and output 
either with a solid-state input and an 
electromechanical output or vice versa. 
Typically a reed switch is used to trig
ger a solid-state output or a solid-state 
amplifier is used to trigger an electro-
mechanical relay. ' 

Differential: Have multiple windings 
to function when voltage, current and! 
or power difference reaches a specific 
level or value. 

Close-differential: The dropout value 
is specified close to the pickup value. 

Frequency sensitive: Operates at a set 
frequency or within specific frequency 
bands. A resonant reed, for example. 

Hermetically sealed: Totally sealed by 
glass-to-metal or metal-to-metal seals 
to ensure very low rates of gas leakage 
over long time periods. 

Encapsulated: Imbedded in a suitable 
potting compound. 

Sealed: Enclosed in a relatively air
tight cover. (Not the same as hermeti
cally sealed.) 

Covered: Unsealed metal or plastic 
enclosure or housing. 

CONTACTS 
Dry circuit: contacts that carry current 
but do not open or close during ener-
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glzmg of the load circuit. Often 
wrongly used in reference to low level 
contacts. 

Low Level: Contacts controlling rela
tively low voltages and low currents. 
Generally below 5 Vdc and lOrnA. 

OPERATING CHARACTERISTICS 
Measured dropout: The value at which 
all contacts restore to their unoper
ated position as current or voltage de
creases. 

Specified dropout: The value at' or 
above which all contacts must restore 
to their unoperated position as voltage 
or current is decreased. 
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Fig. 2. Typical time vs. current (non
ind uctive load) 

Specified hold: The value that must be 
reached before any contact change oc
curs as voltage or current is .decreased 
on an operated relay. 

Specified nonpickup: The value that 
must be reached before any contact 
change occurs as voltage or current 
decreases on an un operated relay. 

Measured pickup: The value at which 
all contacts function as voltage or cur
rent incrp.ases on an unoperated relay . 

Specified pickup. The value at or be
low which all contacts must function 
as voltage or current increases on an 
unoperated relay. 
Sensitivity: Specified pickup expressed 
in watts. 

Normal bridging: The make-before
break action between adjacent contacts 
on relays designed for this purpose. 
Abnormal bridging: The undesired 
closing of contacts caused by a metal 
bridge or protrusion developed by 
arcing. 

Magnetic freezing: Sticking of the 
armature to the core as a result of 
residual magnetism. 

TIME 
Actuation: The interval from coil ener
gization or de-energization to the func
tioning of a specified contact. 

Initial actuation: The interval from 
coil energization or de-energization to" 
the first closing or opening of a pre
viously open or closed contact. 

Final actuation: Sum of initial actua
tion and bounce intervals following an 
actuation. 

Contact bounce: The interval from 
close or opening of a contact to the. end 
of the bounce of "chatter." 

Chatter: See bounce. 

Operate: Normally taken as the inter
val between energization and the open
ing or closing of the last contact to 
function not including bounce. 

Release: Normally taken as the inter
val between de-energization and the 
opening or closing of the last contact to 
function excluding bounce. 

Transfer: The interval between open
ing a closed contact and closing an 
open contact of a break-before-make 
relay. 
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EIA/MIL Resistor Color Codes 

Tolerance 

Multiplier 

Second digit 

First digit 

Color code for general-purpose industrial resistors 

L....--.....I[ II R 1111 ·11-----1 
Wide first band and blue 
ififth band denotes flame-,lw;de I;", baed deno'e, 

wirewound resistor . '--_____ --" proof wirewound resistor 

Color code for general-purpose wirewound resistors . 

Significant Example: 
Color digit Multiplier Tolerance 

Black 0 1 
Brown 1 10 ::':1% 
Red 2 100 ::': 2% 
Orange 3 1000 ::': 3%' 
Yellow 4 10,000 ::': 4% 
Green 5 100,000 
Blue 6 1,000,000 Yellow(4) 
Violet 7 10,000,000 
Gray 8 Violet(7) 
White 9 Red(OO) Gold (::':5%) =4700n ::':5% 
Gold 0.1 ::': 5% 
Silver 0.01 ::':10% 
No color ::':20% 



SPECIFICATIONS 
Excitation: The input voltage and fre
quency. 

Transformation Ratio: The ratio of the 
output voltage, at maximum coupling, 
to the in.put voltage. 

Phase Shift: The lead or lag of the out
put voltage with respect to the input 
voltage. For most synchros and re
solvers, the phase shift can be approxi
mated by the angle whose tangent is 
the ratio of the primary winding's DC 
resistance to its reactive component. 

Impedance: Specified as R + jX, where 
R is the AC resistive component and X 
is the reactive component. Important 
impedances are: (a) Zpo (or Z,o for 
rotor primary units), which is the im
pedance of the primllry winding with 
the secondary open; (b) Z", which is 
the impedance of the secondary wind
ing with the primary open; and (c) Z,,' 
which is the impedance of the second
ary with the primry shorted (essen
tially when driven by a low impedance). 

Null Voltage: The voltage remaining 
when the unit is at electrical zero or in 
the minimum coupling position. 

Accuracy: The error of the position of 
the rotor with respect to the electrical 
angle. It is defined as the output voltage 
driven by the "speed" (pole pairs) of 
the unit, referenced to the starting point 
of the calibration (usually the electri
cal zero position). Error is commonly 
expressed in mihutes of arc (1/60 of a 
degree) or in seconds of arc. 

Loads: For a transmitting unit, the im
pedance that the output voltage signal 
faces. This can be a receiver, a differen
tial with its load, a control trans
former, an AID converter, etc. 

Operation Temperature: The ambient 
temperature range over which the unit 
performs its primary function. 

FUNCTIONS 
Transmitter: A unit with a Y -con
nected stator that outputs a signal pro
portional to the position of its single
phase excited rotor. High power units, 
called "torque transmitters," are used 
to drive one or more receivers. Low 
power transmitters are used to drive 
control transformers. 
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Receiver: A unit with a three-phase 
stator excited by the input, usually 
from a torque transmitter, arid a sin
gle-phase rotor that follows the result
ing stator field. Usually used to drive 
a position pointer. 

Control Transformer: A unit with a 
three-phase stator excited by the input 
from a transmitter and a single-phase 
rotor mechanically driven to the null 
position by an external motor or other 
device. 

Differential: A unit with a three-phase 
stator and a three-phase rotor. It is 
usually connected between a transmit
ter, which excites its stator, and a re
ceiver or control transformer. It can 
be used to "dial in" correction factors 
for the synchro chain. 

R2 S2 

Transolver: A unit with a three-phase 
stator and a two-phase rotor that can 
be used either as a control transmitter 
(with one rotor phase excited and the 
other shorted), or as a control trans
former with the signal obtained from 
one phase of the rotor-making sure 
the other phase is equally loaded to 
prevent unbalances. 

Differential Resolver: A unit with a 
two-phase stator and a three-phase 
rotor that is used as a transolver with 
the advantage that when connected as 
a control transformer, the signal does 
not travel through slip rings. 

Resolver: A unit with a two-phase 
rotor and a two-phase stator that is 
used to create or receive SIN-COS sig
nals such as vector resolutions for 

solving inertial platform coordinate 
transformations, unknowns of right 
triangles, etc. Resolvers can also be 
used as transmitting, differential, or 
receiving elements by proper choice of 
impedances. It is also possible to use 
resolvers as phase shifters where, in 
one mode, one rotor phase is excited 
and the two stator windings are feed
ing an appropriate RC network and in
dicating a phase shift, referred to the 
input, that corresponds to the rotor 
position. 

"' "~1 r~,w1 ~;: 
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Compensated Resolver: A unit with a 
"2 X 2" phase stator and a two-phase 
rotor used as a resolver with the added 
benefit of feedback windings in parallel 
with the stator windings that increase 
the useful accuracy over a wide range 
of environmental operating conditions. 

Linear Transformer: .A unit with a 
single-phase stator and single-phase 
rotor designed to provide a linear out.
PlJt voltage that is directly propor
tional to the rotor input angle. It oper
ates over a range of less than ±90°, 
and is analogous to a potentiometer 
providing infinite resolution, but with
out contact between the elements. It 
can be used only with AC voltages. 

Brushless Synchro: Available in two 
types-hairspring and bobbin. Hair
spring synchros use spiral wound con
ductor springs to pick off the rotor sig
nal, and are generally limited to a 
±165° rotation. Most have mechanical 
stops to prevent damage due to over
rotation. Bobbin synchros pick off the 
rotor signal with rotary transformers 
inside the unit, allowing the rotor un
limited motion. 

Pancake Unit: A name derived from 
the physical dimensions of the unit, 
which has a diameter that exceeds 
axial length. Sizes range from under 
1" to 20" or more. The unit is fre
quently used as a gimbal pickoff ele
ment and is designed to fit a particular 
application envelope. It can be supplied 
as a rotor and stator only. 



Thermal Conductivity, 
Material J/ (m.K) 

Diambnd 658 
8eO 167 
Graphite 117-200 
Bonded SiC 42 
MgO 42 
Al20 3 33 
TiC 33 
BN 28 
Mullite 6.3 
Titania 3.3-4.2 
Porcelain 1.7 
Fused silica glass 1.5 
Soda-lime glass 0.8 
Cast epoxies 0.17-1.3 
Wood 0.5.-2.5 
Melamines 0.3-0.7 
Mica 0.3-0.7 
Phenolics (molded) 0.17-0.67 
Polyethylenes 0.33 
Nylons 0.17-0.25 
TFE fluorocarbons 0.25 
Elastomers 0.08-0.17 
Foams 0.003-0.04 
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and Sales 

Offices Directory 
Each manufacturer is listed alphabetically with complete address and 
telephone number of main offices. The names of those with data pages 
in this edition of EEM are shown in boldface 

Many manufacturers also show FAX, TWX and Telex numbers, 
FSC (Federal Supply Code), other pertinent company data, their sales 
and/ or local distributor offices and phones. The page numbers of their 
data pages in this edition are shown in all volumes. 

-& AAK CORPORATION MD Hunt Valley, Marktron. Inc. . ........... 301-628-1111 CA 
MD Rockville, Marklron. Inc. ............... 301-251-8990 CA 
MA MiUis, SelmBlk Assocs.. Inc. ........... 617-376-2914 CA 
MI Ann Arbor, Kahsar SIs. Inc. ............ 313-769-0131 CA 
MN Brainerd, Mitchell Johnson ............ 218-829-8160 CA 

FAX: 508-373-8881 
MS Jackson. cartwright & Bean, Inc. ...... 601-981-1170 CA 
MO Eartli City, S P S Assocs. ............. 314-291-0520 CA 

AAK CORP, 747 River St. Haverhill, MA 01832, Tel: 508- NE Panama. S P S Assocs. ............... 913-764-4460 

373-3769, TElEX: 04 26 3108-1; FSC No.: 04 26 3108-1; NJ 8efkeley Hgts., Cambridge-Allen & Assocs. CA 

EmpL: 20; Sis. Mgr c Marie Credit ...•.... 001542-1543 ....................................... 201-464-0203 CA 
NJ Medford. Jack McCoy, Inc. .. .......... 608-953-0770 CA 

Local S8les Offices & Reps NM Albuquerque. Ron-Tel<. Inc ............ 505-298-4124 CA 
CA Los Angeles. Power Partners ......... 213-215-0800 NY Endwel~ Reagan/Compar Binghamton CA 
GA Atlanta, Megaro & Assocs. ............ 404-451-8862 ......................... 607-754-2171,607-754-8946 CA 
IN Indianapolis, Loren Green Assocs. .... 317-293-9827 NY Fairport. Reagan/Compar Corp. ...... 716-271-2230 CA 
MN Minneapolis, Hei-Lite Sis. ............. 612-861-6051 NY New Hartford, Reagan/Cornpar Syracuse/Utica CA 
OH Cleveland, Tiby Co. ................... 216-371-5335 ......................... 315-732-3775,315-735-9831 CA 
PA Cheltenham, Stein Inslr. Corp. ........ 215-378-1990 NC Charlotte. Cartwright & Bean, Inc .•.... 704-536-0303 CA 

NC Raleigh, Cartwright & Bean, Inc. ....... 918-876-4130 CO 
OH Cincinneti, Kahsar SIs. Inc. ............ 513-922-3133 CO 
OH Columbus, Kehsar Sis. Inc. ........... 614-252-4009 CO ." OH Mentor, Kehsar SIs. Inc. ............... 216-946-7659 CT 
OR Portlend, S P S Elctms. ............... 503-297-6919 CT 
PA Exton. Jack McCoy, Inc. .............. 215-363-0350 CT 
TN Knoxville, Cartwright & Bean, Inc. ..... 615-693-7450 FL 
TN Memphis, Cartwright & Bean, Inc. ..... 901-362'8345 FL 
TX Austin, Mi~Rep Assocs.. Inc. . ......... 512-348-6331 FL 
TX Houston, Mil-Rep Assocs.. Inc. ........ 713-444-2557 FL 

FAX: 603-528-1478 
TX Richardson, Mi~Rep Assocs.. Inc. ..... 214-644-6731 
UT sau Lake City, Charles Fields & Assocs. FL 

....................................... 601-531-6177 FL 

AAVID ENGINEERING, INC., One Kool Path, P.O. Box WA Redmond, S P S EIctms. .............. 206-885-5257 FL 

400, Leoonia. NH 03247-0400, Tel: 603-528-3400, TWX: WV Oak HiI~ Burl Burgess & Assocs. .. , ... 304-465-0742 FL 

510-298-1127; FSC No.: 30161; EmpL: 350; SIs. Mgrc WI Milwaukee, Beta Technlg. SIs.. Inc. ..•. 414-543-6609 GA 
Charles Nelson; Dist. Mgr_' David Mendal PR Guaynabo, ISLA Caribe Electro Sis. ... 808-720-4430 GA 

..................................... ' ...... C·1634-1639 Can MSl1<harn, Ont, Avotronics, Ltd. ....... 416-475-2024 GA 
Can Mississaaga. Ont, R-Theta. Inc. ....... 416-890-0221 GA 

Local sales Offices & Reps Can Ottawa, On!, Avotronics, Ltd .......... 613-233-5527 IL 
AL Huntsville, Cartwright & Bean, Inc. .... 205-830-1540 Can Pointe Claire. Que. Avotronics, Ltd. ... 514-697-2135 IL 
AZ. Phoenix. Jarko Assocs. Inc. ........... 602-243-4387 IL 
CA San Joss. Quantum Coefficient, Inc. ..• 408-432-1070 Local Distributors IL 
CO Boulder, Ullard Sis., Inc. ............... 303-447-9288 AL Huntsville, Century Fasteners Corp .... 205-883-5344 IL 
FL Deerfield Bell., Cartwright & Bean, Inc. AL Huntsville. Hammond Elctrns. Inc. ....• 205-630-4764 IN 

....................................... 305-429-3400 AZ. Phoenix. Aero-Space Southwest Inc. .. 602c582-2779 IN 
FL Orlando, Cartwright & Bean, Inc. . ..... 305-422-4531 AZ. Tempe, Acacia/VWR EIctms. ......... 602-894-2874 ~ GA Norcross. Cartwright & Bean. Inc. ..... 404-368-0160 AZ. Tempe. 0 C Elctms. Supp ............. 602-438-1234 
IL Glendale Hgts., Beta Technlg. SIs.. Inc. AR Ft Smith, Cartton-Bates Co. Inc. ...... 501-646-8201 MD 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312-790-9866 AR Little Rock. Carttoo-Bates Co. Inc. ..... 501-562-9100 MD 
IN Carme~ Kehsar SIs. Inc. ............... 317-644-9353 AR Pine Bluff, carUon-Bates Co. Inc. ...... 501-535-1355 MD 
IA Des Moines, S P S Assocs. ........... 515-225-0607 AR Springdale, Carltoo-Bates Co. Inc. ..... 501-758-5012 MA 

Fullerton, Pyramid EIctms. ............ 
Garden Grove. AUied EIctms. ......... 
Hayward. Allied EIctms. ............... 
Irvine, Acacia/VWR EIctms. ........... 
Manhatten Bell., Prime Electro ...•.... 
MIn. View, EneIgy Sis. Inc. ............ 
Rancho Cordova, Acacia/VWR EIctms. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
San Diego, Acacia/VWR EIctms. ..... 
San Diego, Sigma EIctms. ............ 
San Jose. Allied EIctms. .............. 
San Jose. Future EIctms. Inc. ......... 
Santa Clara, Comps. Cen ............. 
Santa Clara, 0 C EIctms. Supp. ....... 
Santa Clara, Pyramid EIctms. ......... 
Santa Monica, Master Distrs. .......... 
Sunnyvale, Acacia/VWR EIctms. ...•.. 
Tustin. Added Value EIctm ........... 
Englewood, N E P EIctms. Inc. ........ 
Lakewood, Acacia/VWR EIctms. ...... 
Westminster, Future EIctms. Inc. ...... 
Danbury, Future EIctms. Inc. .......... 
E. Haven, J V EIctms. Co. Inc. ......... 
Wallingford, Cronin Etctrns.. Inc. ..•.... 
Clearwater, EIcIm Precepts of FL ..... 
Clearwater, Future Eh;tms. Inc. ...•.... 
Ft LsuderdaIe. Allied EIctms. ......... 
Ft Lauderdale. Hemmond EIctms. Inc. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Lake Mary, Elctm/Fasteners ......... 
Largo, Bellinds. ...................... 
Orlando, Hammond EIctms. Inc. ....... 
Tampa. Century Fasteners Corp. ...... 
Decatur, Allied EIctms. ................ 
Norcross, Atlanta Hardware Special •.. 
Norcross, Future EIctms. Inc. .•....•.. 
Norcross, Hamrnond EIctms. Inc. ..... 
Chicago, N E P EIctms. Inc. ........... 
Elgin. Allied Elctms. ................... 
Lisle, Camps. Inc. ....... ; ............. 
Roserno~ Advent EIctms. Inc. •....... 
Schaumburg. Future EIctms. Inc. ...... 
Indianapolis, Bell Inds. ................ 
Indianapolis, Bell Inds.;JH Div .......... 
Indianapolis, Mar EIctms. Inc. ..... : ... 
Ceder Rapids, Advent EIctms. Inc. .... 
Columbia, Future EIctms. Inc. ......... 
Jessup. TI'8!lko Sis. Inc. ............... 
Marlow Hgts., Allied EIctms. ........... 
Canton. E P C EIctms. ................ 

213-691-0561 
714-554-0731 
415-487-5250 
714-66(H)834 
213-378-3642 
415-969-0600 

916-638-1861 
618-565-4365 
618-565-2000 
408-727-1690 
408-435-9100 
408-988-3751 
408-980-1199 
408-727-9810 
213-452-1229 
408-745-7200 
714-258-8256 
303-798-9898 
303-232-2862 
303-650-0123 
203-743-9594 
203-468-2321 
8O<HI82-4449 
813-530-9781 
813-441-4771 
305-486-0500 

305-973-7103 
305-321-4000 
813-541-4434 
305-849-6060 
813-886-5770 
404-377-3555 
404-448-3000 
404-441-7675 
404-448-1996 
312-625-8400 
312-697-8200 
312-852-7707 
312-297-6200 
312-882-1255 
317-634-8202 
317-298-5487 
317-633-6699 
318-363-0221 
301-995-1222 
301-470-3300 
301-423-0161 
617-821-2111 

KS Olathe, S P S Assocs. ................ 913-764-4460 CA Anaheim, A-Z Elctms. ................. 714-632-1820 MA Marlborough. Hardware Specialty Co. Inc. 
LA CoVington. Cartwright & Bean, Inc. . ... 504-892-1760 CA Fountain Valley, Camps. Cen Inc. ..... 714-978-0433 ....................................... 617-481-8622 
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AAVID Manufacturers and Sales Offices Directory 
MA ~ Cronin EIc1ms., Inc. .•..•... 617-449-5000 
MA Westborough, Future EIcIms. Inc. .••.. 617-366-2400 
MA Wilmington, Allied EIcIms. ..•.....•..• 617-942-0150 
MA Woburn, Macbearing Co. •.....•...... 617-933-2110 
MI Fannington Hilla, AdVent EIctms. Inc... 313-477-1650 
MN Bloomington, Bergquist Co. .......••.• 612-835-2322 
MN MinneapoHs, Aero-Space Computer Supp. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 612-884-4725 

Local Salas Offices 8. Reps 
AI. Huntsville, Scientific DYes. ............ 205-536-1969 
CA Los Angeles, Power Partners •..•..•.. 800-468-5400 
CA San Diego, Po_Partners .......... , 800-488-5400 
CA Santa Clara. Source Tronics .......•.. 408-988-8B01, 
CT New London, EIcIm. Sis. of New England 

. . . . . • . . • . . . •• . . . • • . . . • • . . • • . . . . . . . . • . . 203-443-2646 
MN St Paul Chris EIcIms. ..•..•.•.•..•... 612-631-2647 Fl 
MO St Charles, Finnigan EIctms. . .....•..• 314-946-6201 Fl 

Fl watton Beach, Scientific DYes. .... . 
Orlando, $CienIlfiC DYes. ............. . 

904-651-4407 
305-841-6180 
205-536-1969 
904-651-4407 

MO St Louis, Rio-Tronics ..•..•..........• 314-576-9816 GA Atlanta, Scientific DYes. .............. . 
NH Hampstead, A E I. . . . . . . . . . . . . . . . . . . .. 603-329-5656 GA Savannah, Scientific OVes. ....•..••... 

Wareham, EIctm Sis. of New England NH Salem, Cronin EIc1ms., Inc. . . . . . . . . . . . . 603-898-4440 MA 
NJ Frenchtown, Sinlec Co. ............••. 201-996-4093 
NJ Mt Laurel Future EIcIms. Inc. •..... ... 609-778-7600 
NJ Springfield, Route EIcIms.............. 201-378-7710 
NY Bohemia. car-lac EIctms. ..•..•...... 516-567-4200 
NY BuIIaIo, Summit Distrs. inc............. 716-887-2600 
NY Elmhurst, Century fasteners Corp. .... 718-446-5000 
NY Holtsville, ToWIll" Fasteners ..•..•..•.• 516-268-8800 
NY Uverpool FU1ure EIclms.Inc. ......••• 315-451-2371 
NY Mineola, Allied EIcIms. ................ 516-248-2360 
NY Mt Vernon, Q A R IndL Bee. .......... 914-698-2224 
NY Rochester, Masline EIctms. Inc. ....... 716-548-5373 
NY Rochester, SummR Elclms.lnc. ...•... 716-334-8110 
NC Charlotte, Century Fasteners Corp. ... 704-554-0444 
NC Greensboro, Golden Elctms. ..•....... 918-294-4653 
NC Greensboro, Hammond EIclms.Inc. ... 918-275-6391 
NC Raleigh, Century Elcim. Comps. . . . . . . . 918-782-2116 
NC Raleigh. CenlUry Festeners Corp. ..... 918-787-1600 
NC Winston-Salem, Kirkman Elctms....... 918-722-9131 
OH Cincinnati; Schuster Elctms. ....•..... 513-488-1400 
OH Twinsburg, Schuster EIctms. . . . . . . . • .. 216-425-8134 
OH Warren. REM Elctms. .......•......... 216-373-1300 
OK Tulsa, Carfton-Bales Co. Inc. .......... 918-25(>-1626 
OR Beaverton, AcaciaJVWR EIcIms. .•. . . . 503-646-3377 
OR Beaverton, Corr1>- Resources ......... 503-641-8488 
OR Beaverton, FU1ure EIctms. Inc. ........ 503-626-2977 
OR Beaverton, Murphy EIcIms. ........... 503-642-2001 
OR Portland, Dunn EIctms. .....•......... 503-285-0214 
PA Carisle, Cumberland EIcIms. •..•.....• 717-243-8008 
PA Erie, REM EIctms. .•.•..•...•..•..•..• 814-453-5626 
PA Harrisburg, Cumberland EIctms. .••.•• 717-232-5999 
PA Lancaster, Cumberland EIcIms. ....... 717-393-6304 
PA Lewistown, Cumberland EIcIms. ...... 717-248-9631 
PA Norristown, Century Elcim. Comp. .... 215-631-5400 
PA Philadelphia, P E l-Genesis ......•.... 800-523-0727 
PA Philadefphia, Shap Elctms. .. . . . . . • . • • . 215-988-3300 
PA YoI1<, Cumberland EIcIms. ...•......•. 717-845-8791 
SC Greenville, Hammond EIctms. Inc. .... 803-233-4121 
SC W. Columbia, Century Fasteners Corp. 

TN MerJ1lhis, Carfton-Bates Co. Inc. •..•.. 
TN Nashville, Carfton-Bates Co. Inc. •..•.. 
TX Austin, Wofford EIc1ms., Inc. .....•..... 
TX Fl Worth, Allied EIctms. ..•............ 
TX HOuston, Wofford Elctms., Inc. ....... . 
TX Richardson, Comps. Can. Inc. ........ . 
TX Texarkana, carRon-Bates Co. Inc. ....• 
UT Salt Lake CRy, Future EIctms. Inc. ..... 
VA Richmond, Century Fasteners Corp. .. 
WA Bellevue, FU1ure EIcIms. Inc. ......... . 
WA Kent, Pyramid EIctms. ....•........... 
WA Redmond, Comp. Resources •........ 
WA Redmond, Energy Sis. Inc. •..•........ 
WA Redmond, Murphy EIctms. ........... . 
WA SeaItIe, Allied EIctms. ................ . 
WI New Berlin, N E P Elctms. Inc. ....... . 
Can Calgary, Alberta, Future EIcIms. Inc ... . 
Can Downview, Onl, Future Elctms. Inc. .. . 
Can Edmonton, Alberta, FU1ure EIcIms. Inc. 

Can Mississauga, Onl, Prelco ............ . 
Can Mississauga, 0n1., Rush EIcIms. ..... . 
Can Montreal, Que., Prelco ......•......... 
Can Nepean. Onl, Carsten EIcIms. LId .... 
Can Ottawa, 0n1., FU1ure EIctms. ...•..•... 
Can Pointe Claire, Que., FU1ure EIctms. Inc. 

Can Scarborough, Ont., Carsten Elctms. Ltd. 

803-791-1600 
901-365-3539 
615-244-3562 
512-339-1131 
817-336-5401 
713-847-3563 
214-664-3444 
214-792-6923 
801-972-8489 
804-262-6671 
206-881-6199 
206-872-5600 
800-547-6523 
206-883-2342 
206-881-1234 
206-547-2827 
414-785-9100 
403-258-6408 
416-636-4771 

403-43B-295B 
416-678-0401 
416-677-7280 
514-388-8051 
613-726-9250 
613-820-6313 

514-694-7710 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416-495-9999 
Can St Laurent, Que., Carsten Elctms. ••... 514-334-6321 
Can Vancouver, BC, FU1ure Elctms. Inc. ... 604-294-1166 
Can Victoria, BC, Queele EIctms. Ltd. .. . .. 804-388-6111 
Can Winnipeg, Manitoba, Future EIeIrns. Inc. , 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 204-339-0554 

FAX: 201-526-6866 
ABACUS CONTROLS INC., 89 Readington Ad., 

Scmerville, NJ 08876, Tel: 201-526-8010, TELEX: 866186 
ABACUS CONT UD; FSC No.: 54241; EmpL: 45; SIs. MgT: 
L Albrecht ........•...................... 002159-2161 

....................................... 617-295-7634 
MO St Louis, AME Sis. ...•..•............. 314-962-9711, 
NC Winston-Salem, Scientific OVes. . . • . . • . 918-765-5776 
TX Dallas, True Techn. .•..•..•......•..•. 214-691-7870 
EXP New YoI1<, NY, XPort Trading Co. ..... 212-466-4204, 

ABALON PRECISION MFG, 1040 HOme Str991 Bronx, 
NY 10459, Tel: 212-588-5682, FAX: 212-589-0300; EmpL: 
25; SIs. MgT: Norman C. Oren! 

ABB METRAWATT, 2150 W. 6th Ave. UnitJ, Broomfield, 
CO 80020, Tel: 303-469-5231, 800-821-6327, TELEX: 
4970889, FAX: 303-489-4256; EmpL: 20; Sis. MgT: Brad 
Sesvoy 

ABB SEMICONDUCTOR, ASEA Brown Boven, 2150 
W. 6th Ave., Broomfield, co 60020, Tel.: 303-468-1883, 
TELEX: 299745, FAX: 303-468-8394; FSC No.: 4900; 
ErrIpL: 18; SIs. Mgr: Mike Melvin; Di8l. MgT: Dave 
Whitcomb 

Abboll~ 
TECHNOLOGIES INC 

FAX: 818-954-9305 
ABBOTT TECHNOLOGIES, INC., Burbank 

Division, Transformers. 639 So. Glenwood PI, 
Burbank, CA 91506, Tel: 818-841-3630, TELEX: 69-6282; 
FSC No.: 58910; EmpL: 50; Sis. Mgr: Frank S. Goitz 
............... A-2219-2230; 001563-1571, 2162-2183 

Local SsIes Offices 8. Reps 
Fl Altamonte Springs, Gugel Assocs. Inc. 

IN Indianapolis, JFCO, Inc. .............. . 
MI Grand Rapids, JFCO, Inc ............. . 
NJ Palisades PI<., Abbott Technlgs.. Inc. .• 
OH Vandalia,JFCO, Inc. .... ' .......•..•... 
PA Pittsburgh, JFCO, Inc. •.........•...... 
TN Nashville, Mil-Spec Sis. Co. ....•...... 
TX Richardson, Abbott Transistor Labs. .. 
Can Rexdale, Ontario, Source Elctms., Ltd. 

305-788-0845 
317-576-9363 
616-948-1020 
201--461--4005 
513-890-8322 
412-823-5400 
615-367-2427 
214-437-0897 

416-676-0830 

ABBOTT TECHNOLOGIES, INC., Sun Valley 
Division, Power Supplies, 8203 Vineland Ave., Sun 
Valley, CA 91352, Tel: 818-841-3830, TELEX: 75-2972, 
FAX: 818-954-9305; EmpL: 50; Sis. Mgr': Frank Goitz 
.............................. 001563-1571,2162-2163 

Local SsJes Offices 8. Reps 
MO Kansas CRy, Abrams & Assocs. ...... . 
NJ Palisades PI<., Abbott Technlgs.. Inc. .. 
TX Richardson, Abbott Technlgs.. Inc. .... 

314-568-0447 
201--461--4005 
214-437-0897 

FAX: 213-939-1995 
ABBOTT TRANSISTOR LABS, Power Supplies, 

2727 s. Ls Cienega Blvd., Los Angeles, CA 90034, Tel: 213-
936-8185, TELEX: 68-1398; FSC No.: 15755; Empl.: 500; 
Sis. MgT: Mike Brown •..............•.... 0-1545-1562 

Local SsJes Offices 8. Reps 
CA MIn. View, Martinez & Assocs. .•...... 415-966-1012 
NJ Fl Lee, Abbott Transistor Labs. ....... 201-461-4411 
TX Richardson, Abbott Transistor Labs. .. 214-437-0897 
UT BountiM Anderson & Assocs. ...•.... 801-292-6991 
WA Bellevue, Comtec .. . . . . • . . . . . . . . . . . . .. 208-453-1186 
Can Ottawa, Subtec Ltd. .. . . . . . . . . . . . • . . . . . 613-738-1470 

AILE RATE)) ™ 

FAX: 914-962-2296 
ABL ELECTRONICS SUPPLY, INC., 1736 Front St., 

yorktown Hgts., NY 10596, Tel: 914-962-2253; Er11lL: 18; 
SIs. MgT: George Wiesel ....••... <>1308,1760-1762 

ABLESTiK lABORATORIES, 833 W. 182nd St., Gardena, 
CA 90248, Tel: 213-532-9341, TWX: 910-346-7B06, FAX: 
213-516-9417; FSC No.: 21109; Empl: 150; SIs. Mgr: D. 
W. Lefever 

ABOAN ElECTRONICS INC, 2108 D Bering Dr. San 
Jose, CA 95131, Tel: 408-438-5444, TELEX: 184817 
MSGSNDR, FAX: 408-287-4535; FSC No.: 8Z441; Er11lL: K 
Bomin; SIs. Mgr: V. LurOOa 

ABRAMS INSTRUMENT CORP, 2859 W. Jolly Ad., 
OkemOs, MI 48884, Tel: 517-332-8405, TWX: 810-251-
0785; FSC No.: 00048; SIs. MgT: Merlyn Gates 

ACC ELECTRONICS COMPANY, Echlin Inc., 1300 
W. Oak, Independence, KS 67301, Tel: 316-331-1000, 
TELEX: 43B482, FAX: 316-331-1422; EmpL: 1000; SIs. 
MgT: Leon Allen .......••..••••.....•.....•..... A-1738 

ACCEl INDUSTRIAl HEAT SINK CORP, 3709 
Medford St., Los Angeles, CA 90063, Tel: 213-261-5156, 
FAX: 213-261-5159; FSC No.: 26701; SIs. Mgr: James 
Bergen 

ACCEL TECHNOlOGIES, INC. 7356 'Trade St., San 
Diego, CA 92121, Tel: 619-695-2000, TELEX: 201-582 AT! 
UR, FAX: 618-695-6527; Er11lL: 25; SIs. MgT: Ray Schnorr 

ACCU DATA, INC, 1331 S. State, Provo, UT 84B06, Tel: 
801-377-9156; Er11lL: 10; SIs. MgT: Ralph D. Bradley; Dist. 
MgT: Ralph D. Bradley 

ACCUDYNE CORP. P.O. Box 1429, Janesville, WI 53547, 
Tel: 808-752-9081; FSC No.: 18356; E""l: 540; SIs. Mgr: 
R. E. Mowris; Dis!. Mgr: R. E. Mowris 

ACCUGRAPH CORP. 50 Gervais Drive, Suite 204, Don 
Mills, ONT, Canada MaC 1Z3, Tel: 416-441-2211, TELEX: 
06-966973, FAX: 416 441-2228; E""L: 155; SIs. MgT: 
Dennis Kukulsky; Dist. Mgr: Dennis Kukulsky 

ACCULEX CORPORATION, MetraByte, 440 Myles 
Standish Blvd., Taunton, MA 02780, Tel: 508-980-3660, 
TELEX: 240713; SIs. MgT: Brian Smothers .... 001378 

ACCUMET ENGINEERING, 518 Main St., Hudson, MA 
01749, Tel: 508-568-8311, FAX: 508-562-4384; Sis. MgT: 
C. T. Haering 

Local SsIes Offices 8. Reps 
MD Pasadena, Spectro-Lambda .......... 301-437-7833 
NJ Clarksburg, Micro-Lambda . . . . . . . . . . .. 608-259-0400 
NY Huntington, Compar New york ....... 516-423-5680 
TX Dallas, C & J Assocs. ..•.•......•...•. 214-931-6693 

ACCUPROBE, INC. 1 Harrison Ave, Box 1044, Salem, MA 
01970, Tel: 617-745-7878, TELEX: 862194 Accuprobe UO, 
FAX: 617-745-7922; EmpL: 26; Sis. Mgr: Thomas H. 
Murphy; Dist. Mgr: T. H. Murphy 

ACCURATE ElECTRONICS, 189 S. Abbe Ad., P.o. Box 
1287, Elyria, OH 44036, Tel:. 216-366-6330. TELEX: 
469705, FAX: 216-366-0522; FSC No.: 11375; Er11lL: 35; 
SIs. MgT: J. F. Seybold 

ACCURIDE, 12311 Shoemsker, Santa Fe Springs, CA 
90670. Tel: 213-903-0373, TWX: 910-566-1832, FAX: 213-
903-0208; SIs. MgT: Jackie Pinto 

ACCUSONIC DIVISION, Ferranti O.R.E. Inc.. Box 709, 
Falmouth, MA 02541, Tel: 617-548-5600, TELEX: 6617399 
OREFAI. UW; EmpL: 125; SIs. Mgr: Robert Beede . 

ACCUSONIC SYSTEMS CORP, Designatronics, Inc.. 
2101 Jericho Turnpike, New Hyde Park, NY 11040, Tel: 
518-326-3300; EmpL: 15 (This Subsidiary); SIs. Mgr: 
Dennis Goodmen 

ACCUTRONICS/CONNOR-WINFIElD, See Connor
Winfield 

602 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 

acdc 
electronics 

FAX: 619-439-4243 
ACDC ELECTRONICS, Div. of Emerson, 401 Jones 

Rd., Oceanside, CA 92054, Tel: 61!H57-1880, TWX: 91(}-
322-1470; EmpL: 750; SIs. Mgr: Mike Kirkowski; Dis!. 
Mgr: Ray Brown ......................... 001572-1578 

Local Sales Offices & Reps 
IA Davenport, Rush & West ............. 319-388-9494 
CA Los Angeles, ACDC .................. 818-848-9252 
CA Oceanside, ACDC .................... 619-439-4200 
CA Santa Clara, ACDC EIctms. ........... 408-727-1627 
CO Colorado Springs, Omega Ltd. ........ 719-598-6845 
CO Englewood, Omega Ltd .............. 203-762-1921 
MD Columbia, Della III Assocs............. 301-73(}-4700 
FL Satell~e Beach, ACDC EIctms. ........ 407-773-8692 
IL Elk Grove V~ Tri Star Grp. ............ 312-593-0200 
IL Naperville, ACDC Elctms. ............. 312-355-8444 
IN Indianapofis, Lesfie M Devoe Co. ..... 317-842-3245 
KS Olathe, Rush & West ................. 913-764-2700 
MA Sudbury, ACDC Elctms. . . . . . . . . . . . . . .. 508-443-9903 
MI Oak Park, A. Blumenburg, Inc. . . . . . . . .. 313-968-3230 
MN Eden Prairie, Electronic Innovators.... 612-941-0830 
MO 51. Louis, Rush & west ............... 314-965-3322 
NY Cantrallsfip, ACDC ................... 516-348-7710 
NY E. Rochester, Tri-Tech................ 716-385-6500 
NY EndwelL Tri-Tech..................... 607-754-1094 
NY Fayetteville, Tri-Tech ................. 315-446-2861 
NY FishkilL Tri-Tech ...................... 914-897-5611 
OH Daylon, Lyons Corp. .................. 513-278-0714 
OH Richfield, Lyons Corp. . . . . . . . . . . . . . . . .. 216-659-9224 
OH Westerville, Lyons Corp. .............. 614-895-1447 
OK Bixby, MGR Elctms. .................. 918-369-5186 
OR Beaverton, Earl & Brown. . . . . . . . . . . . .. 503-643-5500 
PA Willow Grove, Tech. Sis. .............. 215-784-0170 
WI Brookfield, Tri-Star Grp. ............... 414-782-2670 
1)( Dallas, MGR ELctrns. ................. 214-238-5246 
VA Midlothian, Della III Assocs. ........... 804-379-1816 
NC Raleigh, RW. M~her Co. ......... . .. 919-848-0941 
WA Redmond, Earl & Brown .............. 206-885-5084 

Local Distributors 
CO Englewood, Displays Plus ............ 303-779-8053 
FL Melboume, Component DisirS. ........ 305-724-9900 
GA Norcross, Applied Power ............. 404-263-0421 
IL Bensenville, Goold Elctms. ........... 312-86(}-7171 
IL Bensenville, Magnuson Elctms. ....... 312-595-7575 
IN Indianapolis, Mar Elctms. ............. 317-633-6699 
IN Indianapolis, Custom Svc. Elec ........ 317-879-9119 
MA Needham, Cronin EIctms. .. . . . ... . .. .. 617-449-5000 
MA Peabody, TIme Elctms. ............... 508-532-9701 
MI Madison Hgts., McNaughton-McKay .. 313-399-7500 
NY Hauppauge, Sager Elctms. ............ 516-346-1300 
NY Rochester, Simeona .................. 718-328-3230 
OH Cincinnati, Hughes Paters, Inc. ........ 513-351-2000 
OH Columbus, Hughes Peters, Inc. ....... 614-294-5351 
WI Mequon, Taylor Elec ................. 414-241-4321 
PA Philadelphia, PEl Genesis. . .. . .. . . . . .. 215-673-0400 
1)( Dallas, Norvell Elctms. ................ 214-233-0020 
WI Oshkosh. Electronic lnels. ............. 414-235-8930 
WA Redmond, Priebe EIctms. ............. 206-881-0508 

ACO-ELCOR PRODUCTS, P.O. Box 244, BetheL CT 
06801, Tel: 203-743-3510; EmpL: 3 

ACHESON COLLOIDS, Div. of Acheson Industries, 
Inc, P.O. Box 611747, Port Huron, MI 48061-1747, Tel: 
313-984-5581, TWX: 81(}-231-5265, FAX: 313-984-1446; 
EmpL: 200 

AC. INTERFACE INC, 15560 Rockfield, Un~ 1 E, Irvine, CA 
92718, Tel: 714-472-9524, TELEX: 655-328; FSC No.: OAP 
78; Empl.: 23; Sis. Mgr: Bill Rottl; Dis!. Mgr: Ray Ponkey 

ACL INC, 1960E. Devon Ave., Elk Grove, IL60007, Tel: 312-
981-9212, 80(}-STATlC-O, TELEX: 4330251, FAX: 312-
981-9278; EmpL: 12; Sis. Mgr: Ralph D. Considine 

Local Sales Offices & Reps 
AK Anchorage, VWR Sci. ................. 907-274-6616 
AZ. Phoenix, More SIs. Inc................. 602-788-9181 
CA Los Angelas, Divers~ech ............. 714-24(}-772O 
CA San Diego, VWR Sci. ................. 619-297-4851 
CA San Francisco, VWR Sci. ............. 415-467-4100 
CA San Jose, Devtec Elctms. Inc. . . . . . . . . . 408-295-2005 
CO Denver, JBR Mklg. Svcs. . . . . . . . . . . . . . . 303-451-5338 
CO Denver, VWR ScL. . . . . . . . . . . . . . . . . . . . . 303-371-0970 
FL Miami, VWR Sci ....................... 305-625-7181 
GA Atlanta, EMI Mktg. Force . . . . . . . . . . . . . . 404-948-6023 
HI Honolulu, VWR Sci .................... 808-836-1361 
IL Balavia, VWR Sci. .................... 80(}-932-5000 

IL Chicago. Restronics 01 IL ............. 312-437-7707 
LA New Orleans, VWR Sci. .. . . . . . . . . . . .. . 504-733-4181 
MA Shirley, May Assocs. ... . .. .. . . . .. .. ... 508-425-9157 
OH Dayton, Shamrock Elcirn Sis. ......... 513-258-1227 
MN EdIna, Restronics Co., Inc. ............ 612-941-9135 
MO Liberty, Leciro Reps, Inc. .............. 816-781-2522 
NJ Bridgeport, VWR Sci. •................ 609-467-3333 
NM Los Alamos, VWR Sci. ................ 505-662-5558 
NJ Norwood, Wilson lnels. ................ 201-767-7060 
NY Vestal, Advancetech Prods. ........... 607-785-0050 
OR Portland, Carr & Assocs. .............. 503-636-7402 
1)( Dallas, Kruvand Assocs. .............. 214-437-3355 
1)( Dallas, VWR Sci. ...................... 713-64Hl681 
lIT Salt Lake City, VWR Sci. .............. 801-972-6400 
WA SeaIIIe, Carr & Assocs. ............... 206-839-6334 
FL Windermere, Thomas & Assocs. ...... 407-948-6023 

ACME DIVISION, Allied Products Corporation, P.O. 
Box 1404, New Haven, CT 06505, Tel: 203-562-2171, 
TELEX: 295503 Acme UR; EmpL: 75; SIs. Mgr: Marvin 
Leonard 

FAX: 716-968-3948 
ACME ELECTRIC CORPORATION, 20 Water Street, 

Cuba, NY 14727, Tel: 716-968-2400; Sis. Mgr: Bill Bangle; 
Dis!. Mgr: Donald Chesner .............. 001580-1583 

Local Sales Offices & Reps 
AL Huntsville, Cartwright & Baan ......... 205-83(}-1540 
AZ. Phoenix, O'Donnell Assocs. S.W. . .. . .. 602-944-9542 
CA San Jose, O'Donnell Assocs., North . .. 408-432-1940 
CO Englewood, Harthun Assocs. ......... 303-792-5050 
Fl Deerfield Bch., Cartwright & Baan .. . . . 305-429-3400 
FL Orlando, Cartwright & Baan . . . . . . . . . .. 407-422-4531 
GA Norcross, Cartwright & Baan . . . . . . . . .. 404-388-0160 
IL Des Plainas, Electron Mktg. ........... 312-298-2330 
IN Ft Wayne, Needler SIs. Co., Inc. ....... 219-447-2123 
IN Indianapolis, Luebbe SIs. ............. 317-845-7389 
IN Indianapolis, Needler SIs. Co., Inc. . . . .. 317-255-8056 
KS Shawnee Mission, Lowell Kangas & Assocs. 

....................................... 913-631-3515 
LA Covington, Cartwright & Bean ........ 504-892-1780 
MD Gmhersburg, Naudain Assocs. ....... 301-258-5040 
MA Framingham, Marathon Sis. .. . . . . . . . .. 508-875-3566 
MI Jackson, Cartwright & Baan .......... 601-981-1170 
MI ' Livonia, Luebbe SIs. .................. 313-489-8828 
MN Minnaapolis, Boerger & Assocs. . . . . . .. 612-56(}-3435 
MO 51. LOUis, Lowell Kangas & Assocs. ... 314-821-4050 
NJ Matawan, Shepard & Assocs. ......... 201-566-0095 
NM Albuquerque, O'Donnell Assocs. S.W. 

NY E. Syracuse, Ossmann & Assocs. .... . 
NY Henrietta, Ossmann & Assocs. ....... . 
NC Charlotte, Cartwright & Baan ......... . 
NC Lumberton, Acme Elec Corp. ........ . 
NC Raleigh, Cartwright & Baan ........•.. 
OH Cincinnati, Luebbe Sis. ........ . 
OH Cleveland, Luebbe SIs. .............. . 
OH Cleveland, Marlow Assocs. .......... . 
OH Columbus, Luebbe SIs. .............. . 
OH Daylon, Luebbe Sis. ................. . 
OH Daylon, Mariow Assocs. ............. . 
OK Tulsa, Milco Mktg. ................... . 
OR Beaverton, Pacific Specialists ........ . 
PA Pittsburgh, Luebbe SIs. .............. . 
PA Pittsburgh, Marlow Assocs. .......... . 
PA Prospect Pk., En SIs. Co. ............. . 
TN Memphis, Cartwright & Baan ......... . 
1)( Austin, Milco Mklg. ................... . 
1)( Houston, Milco Mktg. ................ . 
1)( Richardson, Milco Mklg. ............. . 
lIT SaR Lake City, Acme Elec. Corp. ..... . 
WA Redmond, Pacific Mklg. Specialists .. . 
WI Waukesha, Electron Mklg. ........... . 

Local Distributors 
AL Decatur, Forbes Oistbg. .............. . 
AL Huntsville, Allied Elctrns. ............. . 
AL Huntsville, Arrow Elctms. ............ . 
AL Huntsville, Forbes Dislbg. ............ . 
AL MObile, Forbes Distbg. ............... . 
AZ. Phoenix, Arrow Elctms. .............. . 
AZ. Phoenix, Cetec/Future ....•.......... 
CA Chatsworth, Allied Eictms. ........... . 
CA Chatsworth, Cetec/Future ...... ,. .... . 
CA Fremont Allied Elctms. .............. . 
CA Irvine, Cetec/Future ..............•... 
CA Los Angelas, Arrow EIctms. .......... . 
CA Menlo PI<., Casey Johnston .......... . 
CA San Diego, Allied Elctms. ............ . 

505-889-4522 
315-437-7052 
716-359-1200 
704-53tHl303 
919-738-9202 
919-876-4130 
513-53(}-0600 
216-333-0425 
216-991-6500 
614-431-0474 
513-294-0426 
513-274-9666 
918-664-2277 
503-641-9373 
412-364-0490 
412-343-5050 
215-534-3340 
901-362-8345 
512-251-9918 
713-723-5037 . 
214-783-2716 
801-539-0227 
206-882-3144 
414-547-1505 

205-353-4762 
205-721-3500 
205-837-6955 
205-837-1579 
205-479-4535 
602-437-0750 
602-272-7951 
818-701-7500 
818-70(}-0914 
415-77(}-0590 
714-25(}-4141 
818-701-7500 
415-328-6892 
619-565-4800 

ACMEE 
CA San Diego, Arrow EIctms. ............. 619-565-4800 
CA San Diego, Cetec/Future ............. 619-278-5020 
CA San Jose, Cetec/Future .•........•... 408-434-1114 
CA San Jose, ITT Mullicomp. •........•... 408-279-0685 
CA San Jose, Rose EIctms. .............. 408-263-9700 
CA Santa Ana, ITT Mullicomp. ............ 714-835-9019 
CA Santa Monica, Transworld Trade .•... 213-476-8406 
CA Sunnyvale, Arrow EIctms. . . . • . . . . . . . .. 408-745-6600 
CA Tustin, Allied EIctms. .......•... ,..... 714-689-4190 
CA Tustin, Arrow EIctms. .............•... 714-838-5422 
CO Denver, Allied EIctms. ................ 303-790-1664 
CO Englewood, Arrow EIctms. ............ 303-790-4444 
CO Englewood, NEP EIctms. ............ ,. 303-799-9898 
CT Wallingford, Arrow EIctms. ........•... 203-265-7741 
FL Altamonte Springs, Arrow EIctrns., . . . . . 305-682-8923 
FL Clearwater, Allied EIctms. ............• 813-539-0369 
FL Deerfield Bch., Arrow EIctms. ..•...... 305-429-8200 
FL Fl Lauderdale, American Battery . .. ... 305-583-2470 
FL Fl Lauderdale, Harrmond EIctms. .... 305-973-7103 
FL Jacksonville, Hammond/EMSCO .•... 904-356-4851 
FL Lantana, Sylvia Prods. ................ 305-462-5295 
FL Orlando, EMSCO ..................... 305-849-6362 
FL Orlando, Hammond EIctms. .. . . . . . . . .. 305-849-6060 
FL Palm Bay, Arrow EIctms. .............. 305-725-1480 
FL Pompano Bch., Allied EIctms. ......... 305-978-3008 
FL Tampa, Hammond/EMSCO .......... 813-253-2684 
GA Doraville, Vottex Batteries ..........•. 404-448-6021 
GA Marietta, Americom ................... 404-428-8400 
GA Norcross, Allied EIctms. . . . . . . . . . . . . . .. 404-448-8585 
GA Norcross, Arrow EIctms. •............. 404-449-8252 
GA Norcross, Hammond EIctms. . . . . . . . . . . 404-449-1996 
IL Addison, LComp EIctms. .............. 312-628-1400 
IL Chicago, NEP EIctms. ................ 312-625-8400 
IL Elgin, Allied EIctms. ................... 312-697-8200 
IL Itasca, Arrow EIctms. ..•.............. 312-250-0500 
IN Ft Wayne, Bell lnels. .................. 219-423-3422 
IN Indianapolis, Advent Elctms. .......... 317-872-4910 
IN Indianapolis, Arrow EIctms. ........... 317-243-9353 
IN Indianapolis, Bellinels. .•.............. 317-875-8200 
IA Cedar Rapids, Arrow Elctms. . . . . . . . . .. 319-395-7230 
IA Cedar Rapids, Iowa Radio Supp ....... 319-393-4510 
KS Lenexa, Arrow EIctms. ................ 913-541-9542 
KS WicMa, Radio, Inc. .......•........... 316-264-2798 
KY Florence, URI EIctms. . . . . . • . . . . . . . . . .. 606-371-4423 
KY Lexington, Radio Elctm. . . . . . . . . . . . . . .. 608-255-6661 
KY Louisville, Peerless EIctms. ........... 502-837-7674 
LA New Orleans, Radio Parts ............ 504-581-5959 
MD Columbia, Allied EIctms. ......... '.' . .. 301-381-1560 
MD Columbia, Arrow EIctms. .. . . . . . . . . . . . . 301-995-8002" 
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ACMEE 
MD Columbia, Sager ..................... . 
MD Jessup, Treeko EIcIms. .•.•.....•.•... 
MD Landover, CeI Tech ...•....•.........• 
MD Marlow Hgts, Allied Elclrns. .......... . 
MD While Marsh, Rasco/Baltimore .•....• 
MA Hingham, Sager EIctrL .........••..•.. 
MA Wilmington, Allied EIcIms. .....••....• 
MA Wilmington, Arrow EIcIms. .....•.....• 
MA Wilmington, North Star EIcIms. .......• 
MI Am Art>or, Arrow EIcIms. •............ 
MI Am Art>or, Bellinds. .........•........ 
MI Farmington Hills, Advent EIcIms. ...•.• 
MI Ferndale, RAM Meter, Inc. .........•.. 
MI Grand Rapids, Arrow EIcIms. ....•••.. 
MI Grand Rapids, R S EIcIms. .......... . 
MI Uvonia, AIUed EIcIms. ..............•.. 
MI Uvonia, R S EIcIms. ...........•...•.• 
MN Eden Prairie, Allied EIcIms. .....•..... 
MN Edina, Arrow Elclms. ................. . 
MN Minneapolis, Bergquist Co .......•..•.. 
MO Kansas City, LComp EIcIms. .......•.. 
MO MfllYland Hgts, Chelsea Inds. ...•..... 
MO MfllYland Hgts, LComp EIcIms. .•..•.. 
MO Montgomery, Forbes Distbg. ......... . 
MO SL Louis, Arrow Elclms. .............. . 
MO SL Louis, Vansickle EIcIms. .......... . 
NH Manchester, Arrow EIcIms. .......... . 
NJ Green Brook, Apparatus EIec. ........ . 
NJ Lodi, TAC ...............•............ 
NJ Marlton, Arrow Elclms. ................ . 
NJ Marlton, CircuH Sis. •.................. 
NJ Ml Laure~ Allied EIcIms. ............. . 
NJ oakland, Relay Specialties ........... . 
NJ Parsippany, Arrow EIcIms. ........... . 
NM Albuquerque, Arrow EIcIms. .......•.• 
NY Buffalo, SummH Inds. ................• 
NY Can IsUp, CircuH Sis. ................ . 
NY Hauppauge, Arrow EIcIms. .......... .. 
NY Hauppauge, Sager EIctrL ............ .. 
NY Long Island CRy, Interface Computer 

NY Melville, Arrow Elclrns. .............. .. 
NY Mineola, Allied Elclms. .............. .. 
NY Ml Vernon, OAR Elclrns. ............ .. 
NY Rochester, Allied Elclms. ............ . 
NY Rochester, Arrow Elclms. ............ . 
NY Rochester, CAM/RPC EIcIms. ....... . 
NY Rochester, Simcona ................ .. 
NY Ronkonkoma, Arrow EIcIms. ......... . 
NY Roslyn Hgts., Micro Connections ..... . 
NC Asheville, Southeastern EIcIms. ...... . 
NC Charlotte, Southeastern EIcIms. ...... . 
NC Charlotte, UnHed EIec. .............. .. 
NC Durham, Southeastern EIcIms. ...•.•.. 
NC Fayetteville, Southeastern Elclms. ... . 
NC Greensboro, Hammond/EMSCO .... . 
NC Greensboro, Southeastern Elclms. ... . 
NC Hickory, Southeastern Elclrns. ....... . 
NC Jacksonville, Southeastern Elclrns. .. . 
NC Kingston, Southeastern Elclms. ...... . 
NC Raleigh, Allied Elclms. .............. .. 
NC Raleigh, Arrow EIcIms. .............. .. 
NC Raleigh, Southeastern Elclms. •....... 
NC Wilmington, Southeastern Elclrns. .... . 
NC Winston-Salem, Arrow Elctrns. ....... . 
OH Centersville, Arrow Elclms. .......... . 
OH Cincinnati, Hughes-Peters, Inc. ....... . 
OH Cincinnali, R S EIcIms. .............. .. 
OH Cincinnali, URI Elclms. .............. .. 
OH Cleveland, CAM/RPC Elctrns. ...... .. 
OH Columbus, Arrow EIcIms. ............ . 
OH Columbus, Hughes-Peters, Inc. .. ' ...•. 
OH Dayton, Bell Inds. .................... . 
OH Maumee, R S EIcIms. ................ . 
OH Solon, Arrow Elclms. ................ . 
OH Warren, REM EIcIms. ................ . 
OK Oklahoma CRy, Radio. Inc. ........... . 
OK Tulsa, Altair Co ...................... .. 
OK Tulsa, Arrow Elclms. ................ .. 
OK Tulss, Radio, Inc. .................... . 
OR Beaverton, Arrow Elctrns. ............ . 
OR Beaverton, Rose Elclms. ............ .. 
OR Tualalin, Moore Elclms. .............. . 
PA Allentown, Yates BettfIIY ......•.....•. 
PA Drexel HiI~ Kass Elctrns. ............ .. 
PA Erie, REM Elclms. .................. .. 
PA Essington, Tri-Com .................. . 
PA Monroeville, Arrow Elclms. ........... . 
PA N.. Hunlingdon, REM Elclms. ......... . 
PA Pittsburgh, Allied Elclms. ............ . 
PA Pittsburgh, CAM/RPC EIcIms. ...... .. 
PA Reading, yates Bettery .............. . 
PA Trevose, Sager Elclms. .............. . 
SC Greenville, Hammond/EMSCO ...... . 
TN Nashville, CarIIon Bates Co. ......... . 
TX Austin, Allied Elclms. ................ . 
TX Austin, Altair Co ..................... .. 
TX Austin, Arrow Elclrns. ................ . 

301-621-8750 
301-470-a300 
301-350-94OQ 
301-423-0161 
301-52!Hl500 
617-749-6700 
617-942-0150 
617-935-5134 
617-657-5155 
313-971-8220 
313-971-9093 
313-477-1650 
313-398-6767 
616-243-0912 
616-241-3463 
800-433-5700 
313-525-1155 
612-829-7554 
612-830-1800 
612-835-2322 
816-221-2400 
314-997-9700 
314-291-3563 
205-263-2083 
314-567-6888 
314-621-5000 
603-668-6968 
201-752-8400 
201-779-8282 
609-598-6000 
201-563-8455 
609-234-7769 
201-337-1000 
201-538-0900 
505-243-4566 
716-887-2800 
516-348-7670 
516-231-1000 
516-348-1300 

718-726-4223 
516-391-1300 
516-248-2360 
914-899-2224 
716-244-9440 
716-427-0300 
716-427-9999 
716-328-3230 
516-467-1000 
518-625-1717 
704-253-1446 
704-523-1122 
704-372-2650 
919-688-8204 
919-463-0371 
919-275-6391 
919-273-8675 
704-322-9493 
919-353-4171 
919-523-5113 
919-876-5645 
919-876-3132 
919-826-2311 
919-791-7365 
919-725-6711 
513-435-5563 
513-351-2000 
513-793-2450 
513-761-4030 
216-461-4700 
614-436-0928 
614-294-5351 
513-435-8660 
419-893-0721 
216-248-3990 
216-373-1300 
405-789-0741 
918-252-5781 
918-252-7537 
918-567-9123 
503-645-8456 
503-629-9288 
503-692-5333 
215-437-6700 
215-449-2300 
814-453-5626 
215-521-3080 
412-856-7000 
412-664-7423 
412-367-4124 
412-782-3770 
717-363-0226 
215-638-7491 
803-233-4121 
501-562-9100 
512-389-3771 
512-637-4970 
512-835-4180 

Manufacturers and Sales OHices Directory 
TX Carrollton, Arrow EIcIms. ............. 214-380-6464 
TX Corpus Christi, Douglas Elclms. ...... 512-883-5103 
TX Dallas, Allied EIcIms. ................. 214-553-4370 
TX EI Paso, Era EIcIms. .................. 915-592-4126 
TX Fl Worth, AlDed Elclms. •............... 817-336-5401, 

800-433-5700 
TX Houston, Altair Co. .. .. .. .. .. .. .. .. .. .. 713-462-3029 
TX Houston, Arrow EIcIms. •.. . . . . . . . . . . .. 713-530-4700 
TX Richardson, Altair Co. ................. 214-231-5166 
UT Salt Lake City, Arrow EIcIms. ......... 801-973-6913 
VA Roanoke, Southeastern EIcIms. ......... 703-344-661 
WA Kent, Arrow EIcIms. .......... .. ....... 206-575-4420 
WA Seattle, Allied EIcIms. . .•. ....•. . .. .. .. 206-547-2827 
WI Brookfield, Arrow EIcIms. ............. 414-792-0150 
WI Mequon, Taylor EIcIms. ................ 414-241-4321 
WI New BerNn, Allied Elctrns. .. .. .. .. .. ... 414-796-1280 
WI New Berlin, NEP Elctrns. .............. 414-785-9100 
EXP NY/Farmingdale, Arrow Export ....... 516-293-6363 
PR Hato Ray, Arrow EIcIms. .............. 809-764-4384 
Can . Burnaby, BC, Arrow Elclms. .. . . . . • .. 1-800-268-6935 
Can Concord, Onl, fIT Multicomp.......... 416-736-1144 
Cen Mississauga, Onl, Arrow EIcIms. .. . . .. 416-672-7769 
Can Montrea~ Que., Arrow Elclms. .. . . . . . .. 514-735-5511 
Cen Nepean, Onl, Arrow EIcIms. .......... 613-228-6903 
Can Ottawa, Ont, Wackid Radio ........... 613-728-1821 
Can Pt Claire, Que., Future Elclms. ........ 514-694-7710 
Can Quebec, Arrow Elclrns. ............... 418-687-4231 
Can Ville SL Laurent, Que., fIT Multicomp. 

....................................... 514-335-7697 
Cen Yellowknife, Yukon, Northern Comm .. 403-873-3953 

ACME ELEC. HEATING CORP., 4665 E. 11th Ave., 
Hialeah, FL 33013, Tel: 305-685-8326; EmpL: 12 

ACME MODEL ENGINEERING CO. 654 Bergen Blvd., 
Ridgefield, NJ 07657, Tel: 201-943-7650; EmpL: 29 

ACME TRANSFORMER, Acme Electric Corporation, 
Rle. 4, Box 54, Lumberton, NC 28358, Tel: 919-736-1121, 
FAX: 919-739-0024; SIs. Mgr: Don Chesner 

ACON, INC., 15c Plymouth Dr. South Easton, MA 02375, 
Tel: 508-230-8022, FAX: 506-230-2371; EmpL: 5 
. .. .. . .... .. . . . . . .•. . .. . .•. .. . .. . . . . . . .. ... 001584-1586 

Local Sales Offices & Reps 
CA San Jose, Silicon Valley Sis. .......... 406-432-1967 
CT Hamdan, Datcom ..................... 203-288-7005 
MA Waltham, Datcom .................... 617-891-4600 
OK Tulsa, Advance Tech. SIs. ............ 918-684-0462 
TX Austin, Advance Tech. SIs. .. .. .. .. .... 512-331-9979 
TX DALLAS, Advance Tech. SIs........... 214-340-1300 
TX Houston, Advanoe Tech. Sis. ......... 713-440-3688 

ACOPIAN, Box 638, Easton, PA 18044, Tel: 215-258-5441, 
lWX: 510-651-4919,FAX: 215-256-2842; FSC No.: 14749; 
SIs. Mgr: T. Skopal ...................... 001587-1613 

Local Sales Offices & Reps 
FL Melboume, Acopian .................. 407-727-1172 
MD Ellicott CRy, Doss Elclms. .. . . . . . . . . . . . 301-465-1336 

ACOUSTIC POWER SYSTEMS, INC. 5731 Palmer 
Way, $Ie. A, Carlsbad, CA 92008, Tel: 619-438-4848, 
TELEX: 49951 13 (SHAKE), FAX: 619-438-8845; Empl.: 5 

ACRODYNE CONTROLS, See Accudyne Corp. 

. ACROMAG INC., 30765 Wixom Rd., Wixom, MI48096, Tel: 
313-624-1541, TELEX: 247354, FAX: 313-624-9234; 
EmpL: 100; SIs. Mgr: J. Welsand 

ACROSYSTEMS CORP. 66 Cherry Hill Dr. Beverly, MA 
01915, Tel: 508-927-8880; EmpL: 30; SIs. Mgr: Herbert 
Tobey 

ACS COMMUNICATIONS SYSTEMS, 480 Spring PI\. 
PI., $Ie. 900, Herndon, VA 22070, Tel: 703-471-Q892, lWX: 
710-e33-0326, FAX: 703-437-9333; FSC No.: 58496; 
EmpL: 32; SIs. Mgr: Thomas MHchel~ VP 

~ 
ACTION INSTRUMENTS 

the Industrial liD Company 

FAX: 619-279-6290. 
ACTION INSTRUMENTS, 8601 Aero Dr. San Diego, CA 

92123, Tel: 619-279-5726; Empl.: 230; SIs. Mgr: KeHh 
Rosburg; Dis!. Mgr: Mary Hyde ................ 001157 

Local Sales Offices & Reps 
IN Indianapolis, Techn. Sis. & Mktg. ...... 317-849-6612 
TX Houston, Regional Office ............. 713-771-9426 

ACTIVE CONTROL INSTRUMENTATION, p.o. Box 
243-WiIdWood Circle, Key Largo, FL 33037, Tel: 305-45t-
1000, FAX: 305-451-3232; FSC No.: 55116; EmpL: 6 
................................................. 001134 

AcTOWN-ELECTROCOIL., INC. 2414 HighvleW, Spring 
Grove, IL 60081, Tel: 815-675-6641, FAX: 815-675-2050; 
ErnpL: 200; SIs. Mgr: Le$ Friedman 

AC TRANSFORMER, 89 Madison St. Newark, NJ 07105, 
Tel: 201-589-8574; FSC No.: 3677; EmpL: 13; SIs. Mgr: 
George Giangrande, Sis. ConsIt 

ACUREX CORP.! AUTODATA DIV. 555 Clyde Ave., P.O. 
Box 7042, Mountain View, CA 94039, Tel: 415-967-9100, 
TELEX: 34-6391, lWX: 910-379-6593, FAX: 415-967-
7727; Ernpl: 720; Sis. Mgr: RudoH TouHou; Dist. Mgr: 
Rudon TouHou 

Local Sales Offices & Reps 
AL Huntsville, Kemp Instrs. Co. ........... 205-837-4304 
IN Indianapolis, Stress Analysis Sves. .... 317-254-1475 
CA Sunnyvale, Westech .................. 406-720-1949 
CO Broomfield, Hannal>-HiI~ Inc. .......... 303-46CHl602 
FL DeLeon Springs, Dell-Tech Control Co. 

.. .. . .. . .. .. . .. .. .. .. .. .. .... . .. . . .. ... 904-985-5530 
GA Doreville, Kemp Engrg. ............... 404-452-8050 
IL Wheaton, Ray Knitter Assocs., Inc. .... 312-690-6363 
MA Natick, Andruss-Peskin ............... 617-653-3919 
OR Gladstone, cOlver! Control . . . . . . . . • . . . 503-236-1356 
NJ Ml Laure~ P.D.C. Corp. .. .... .. .. .. .... 609-273-8282 
KS Shawnee Mission, CornIel Midwest ... 913-266-0762 
NC Charlotte, Walk/Man Instrs. ........... 704-375-3132 
OH Medina, Stress Analysis Sves. ........ 216-725-7733 
OK Slillwater, Acudata .................... 405-743-1888 
MN Wayzata, ComteI Midwest ............ 612-476-1551 
TX Plano, Acudata .••......•.........•..• 214-424-3567 
NM Albuquerque, Hannah Hill . . . . . . . . . • . • . 505-292-4096 
Cen Chomedey Lav~ Que., Technolor Instrs., Inc. 

....................................... 514-331-7405 

ADAC CORP. 70 Tower Office PI<., Woburn, MA 01801, Tel: 
617-935-6666, TELEX: 951802; EmpL: 80; SIs. Mgr: 
Gerald Feldeisen 

ADAGE, INC. 165 Lexington Ad., Billerica, MA 01821, Tel: 
506-667-7070, TELEX: 710-347-1594; EmpL: 105; SIs. 
Mgr: Bruce E. Johnson; Dist. Mgr: N/ A 

ADALET-PLM DIV, Div. Scott & Fetzer Co. 4801 W. 
l50th St. Cleveland, OH 44135, Tel: 216-267-9000, 
TELEX: 96-5349; FSC No.: 73389; Ernpl: 177; SIs. Mgr: J. 
LSmeiko 

ADAMS-MAXWELL DIVISION, Coast Magnetics, 1207 
North Le Brea Ave Inglewood, CA 90302-1284, Tel: 213-
673-3245, TELEX: 686103AMISPACEASA, FAX: 213-873-
8828; FSC No.: 22556; ErnpL: 60; SIs. Mgr: Dev Dosaj 

ADAMS RITE PRODUCTS, INC. 540 W. Chevy Chase 
Dr. Glendale, CA 91204, Tel: 816-241-5121, lWX: 910-
497-2276; EmpL: 150; SIs. Mgr: Jonas Williams 

ADAMS-RUSSELL ELECTRONICS CO. INC. 
Haverhill Rd., Amesbury, MA 01913, Tel: 508-388-5210, 
lWX: 710-347-6360; FSC No.: 11556; Ernpl: 400; SIs. 
Mgr: H. Adjemian 

ADAMS-RUSSElL., Anzac Div. 80 Cambridge St. 
Burlington, MA 01803, Tel: 671-273-3333, TELEX: 200155, 
lWX: 710-332-0256; FSC No.: 21912; EmpL: 300; Sis. 
Mgr: Mike SmHh 

ADAMS-RUSSELL., INC. 10713 Gilroy Ad., Hunt Valley, 
MD 21030, Tel: 301-771-0077, TELEX: 87442, FAX: 301-
771-6025; FSC No.: 29644; SIs. Mgr: Frederick D. 
Reynolds 

ADAPTIVE NElWORKS, P.O. Box 1020 Kendall Sq., 
Cambridge, MA 02142, Tel: 617-497-5150; ErnpL: 20; SIs. 
Mgr: Michael Liebson; Dist. Mgr: Michael Uebson 

ADATEK, INC. 700 Airport Way, Sandpoint. 10 83664, Tel: 
208-263-1471, 800-323-3343, TELEX: 62903932, FAX: 
206-263-6596; EmpL: 13; SIs. Mgr: Ken Brookings; Dis!. 
Mgr: Suzy Hook 

ADCOUR, INC. 18 Billings St. PO Box 277, Sharon, MA 
02067, Tel: 617-784-8123, FAX: 617-784-5563; EmpL: 29; 
SIs. Mgr: William O'Connell; Dist. Mgr: William O'Corln\>II 

ADC TELECOMMUNICATIONS, INC. 4900 W. 78th St. 
Minneapolis, MN 55435, Tel: 612-835-6800, TELEX: 
290321, FAX: 612-993-3292; EmpL: 1750; SIs. Mgr: 
Michael Hopkins 

604 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 

ADDACON, INC. 3702-C Alliance Dr. Greensboro, NC WI Madison, FF/HiI~Gray ...... " ........ 606-246-8155 
27407, Tel: 91~852-62OO, FAX: 91~52-6256; Sis. Mgrc EXP Rio Pjedras, PR, Ek:tm. SIs. Assocs. ... 8~762-6259 
Lynn Cummings 

ADVANCE CONVERSION DEVICES CO., 274 S. 

ADVANC 

ADVANCED INPUT DEVICES, W. 250 A.l.D. Dr. Coeur 
d'Alene, ID 83814, Tel: 206-765-8000, TWX: 510-776-
0584; FSC No.: 95666; Empl: 300; SIs. Mgr c Kevin Malone 

AD. DATA, INC.:PHOTOGRAPHIC SCIENCES Salem St, Randolph, NJ 07869, Tel: 201-98~5; FSC ADVANCED INTERCONNECTIONS CORP. 5 Energy 
CORP.(PSC), 770 Basket Rd., Webster, NY 14580, Tel: 
716-265-1600, FAX: 716-265-1689; FSC No.: 23389; 
EfTllL: 12; Sis. Mgr c Jack Petz; Gist. Mgr c J. Cessna, J. 
Butters 

ADDITIVE PRODUCTS DIV., Kollmorgen Corp. P.O. 

No.: 52296; EmpL: 24; Sis. Mgrc D. J. Fedderly Way, West Warwick, RI 02893, Tel: 401-623-5200, TWX: 
...............•........................... 0<2164-2165 910-240-3454, FAX: 401 823-8723; FSC No.: 05-0394638; 

Local Sales Offices & Reps 
AL Huntsville, Hughes Assocs., loc. . . . . . .. 205-533-9108 
AZ Scotsdale, Dave Menegay & Assocs. 

SIs. Mgr c Max E Rice 

Box 700, West La, Aquebogue, NY 11931, Tel: 516-722- AR EI Dorado, Kemp Engrg. Co. Inc. ..... . 
602-994-9519 
918-663-4501 
406-370-6900 
714-751-7512 
303-337-2300 
404-622-1587 

ADVANCED KINETICS, 1239 VICtoria St, Costa Mesa, CA 
92627, Tel: 714-846-7165, TELEX: 18-2714, FAX: 714-
722-9039; EfTllL: 32; SIs. Mgr c Mitch Barker 

4100, FAX: 516-722-4154; EfTllL: 500; SIs. Mgrc Lenny CA 
Smooklef CA 

Campbel~ SMA ...................... . ADVANCED LINEAR DEVICES, INC. l180F Miraloma 
Way, Sunnyvale, CA 94086-4606, Tel: 406-720-8737, 
TWX: 510-100-6588, FAX: 406-720-8297; EfTl)L: 10; SIs. 
Mgr c G. M O'Neal; Dis/. Mgrc G. M. O'Neal ADE, INC. 1430 E 130th St, Chicago, IL 60633, Tel: 312-

846-3400, FAX: 312-646-3919; FSC No.: 62049 

ADI ELECTRONICS, 101 Trade Zone Dr. Ronkonkoma, 
NY 11779, Tel: 516-737-1800, TWX: 800-645-5402; EmpL: 
200; Sis. Mgrc Fred Farrace 

ADIRONDACK WIRE & CABLE, ACS Industries Inc. 
162 Hamley Ave., Woonsocket RI 02895, Tel: 1-401-76~ 
1600, FAX: 1-401-76~1607; EmpL: 200; Sis. Mgrc Julian 
Ceduto; Dist. Mgr c Ruth Mills 

ADTECH POWER INC. 1620 S. Sunkisl St, Anaheim, CA 
92806, Tel: 714-634-9211, TELEX: 66-1498, FAX: 714-
634-0802; FSC No.: 56410; EmpL: 70; SIs. Mgrc Sluart B. 
Morray; Dis/. Mgr c Stuart B. Morrey 

ADTRON CORPORATION, 745 N. Gilbert Rd., Sle. 124-
361, Gilbert, AZ 85234, Tel: 602-961-7511; Empl.: 3; Sis. 
Mgr c Rosemary Richards 

Distributor 

ADVACOM INC., 5620 West Rd., McKean, PA 16426, 
Tel: 1-800-458-0512, 814-476-7774... . ....... 625,634. 

642,661,725,735,741,748,761,771,786,827 

ADVANCE, A Unit of Zero Corporation, 6900 Beck 
Avenue, N. Hollywood, CA 91605, Tel: 816-983-0333; Sis. 
Mgrc Kevin Quinn •......................•...... C.1099 

Local Sales Offices & Reps 
AL Huntsville, So. Mklg. & Assocs. . . . . . . . . 205-534-6020 
AZ Phoenix, Sheller/Kahn .•............. 602-257-9015 
AZ Scottsdale, Casola Assocs. ........... 602-860-5061 
AZ Tempe, HISCO/Arizona .............. 602-968-6171 
CA Carson, Aetna Labs. .•..•............. 213-532-4779 
CA Los Angeles, Landa & Assocs. ........ 213-87~770 
CA Pleasanton, MouHhrop Sis. . . . . . . . . . . .. 415-463-0450 
CA San Diego, Qualtronics ..............• 61 ~695-0118 
CA Santa Ana, Landa & Assocs. .......... 714-543-7805 
CA Shennan Oaks, Advance Engrg. ...... 816-983-0333 
CA Sunnyvale, Eagle Mklg. ............... 406-736-0448 
CO Aurora, HISCO/Denver ............... 303-34H)411 
CO Golden, J.F. Hu~bu1 Co. .............. 303-27~ 7796 
CT New MiNord, Ray Perron Co. .......... 203-354-2569 
FL Bradenton, T G & Assocs. ............ 813-753-4158 
FL HypolUXO, H. J. Leary ................. 305-582-5456 
GA Woodstock, Protech Sys. ............. 404-926-0342 
IL Elk Grove, Restronics ................. 312-437-7707 
IL Elmhurst, FF/Hil~ray ................ 312-832-4101 
IN Indianapolis, MEl" ..................... 317-872-5682 
MD Columbia, ARA EIctms. ............... 301-953-1733 
MA Needham, Ray Perron Co ............. 617-44~162 
MA Palmer, 8enio1-8enecal ............... 413-283-8343 
MN Minnetonka, Production Autmation N. 

.......•............•.................. 612-935-1414 
MO Hazelwood, Slone & Assocs. ......... 314-895-4585 
Me Kansas City, Production Automation S. 

.......................•............... 816-737-3030 
NH Dover, Ray Perron Co .•......•........ 803-742-2321 
NJ Livingston, Argo Zeta ................. 201-680-1004 
NM Albuquerque, Sheller/Kahn ........... 505-274-0499 
NY Sm~hlown, T & K SIs. . . . . . . . . . . . . . . . . . 516-724-3458 
NY Whitney Poin~ Tae-Rep •.. 807-692-3705/772-6952 
OH Cincinnati, Ken Hoffman Co. .......... 513-931-1621 
OH Kettering. Ken Hollman Co. ........... 513-~8448 
OR Beaverton, Evergreen Mklg. Grp. ....... 206-633-3160 
PA West Conshocken, Eastern Comp. Sis. Corp. 

......•.........•...................... 215-825-8610 
TX Austin, Barry Sis. •...................• 512-837-3616 
TX Bedford, P. R. Zane & Assocs. ........ 214-688-0652 
TX HOUslol\ Barry Sis. ..................• 713-784-5860 
TX Richardson, Barry SIs. ................ 214-234-0255 
WA Federal Way, Rick Carr & Assocs. .... 206-83~ 
WA Seattle, Evergreel) MkIg. Grp. ......... 206-633-3160 

CO 
GA 
GA 

Costa Mesa, FLW loc. . .............. . 
Denver, EIcom, Inc. .................•. 
Norcross, Hughes Assocs., loc. . ..... . 
Wanner Robins, Hughes Assocs., Inc. 
....•.................................. 912-477-1889 

IA Des Moines, The Beams Co ........... 515-255-1148 
KS Shawnee Missiol\ The Beams Co ..... 913-63H)2OO 
MD Elliott City, Dyna-Rep Co. ............. 301-992-4350 
MA Lexington, E. F. Dillon, Inc. ............ 617-862-1118 
MI Ann Arbor, SKM Ashby Assocs., loc. .. 313-995-4082 
MN Minneapolis, Integrated Peripherals Sys. loc. 

..........•............................ 612-83H)349 
MS Corinth, Hughes Assocs., Inc. ......... 601-287-2915 
Me St Louis, The Beams Co. ............. 314-434-6448 
NJ Franklin Lakes, Hansen & Hughes Assocs. 

....................................... 201-846-8900 
NM Albuquerque, Brytec SIs. loc. . . . • . . . . .. 505-884-1123 
NY Clinton, Advanced Comps. Corp. ...... 315-853-6438 
NY Greenlawn, Hanson & Hughes Assocs. 

NY N. Syracuse, Advance Comps. ....... . 
NY Rochester, Advanced Camps. Corp. .. . 
NY Scottsdale, Advanced Comps. Corp. .. 
NC Cary, Hughes Assocs., Inc. ........... . 
OH Cleveland, SKM Ashby Assocs., loc. .. 
PA Evdenheim, Espy Sis. Co. ............ . 
TN Jonesboro. Hughes Assocs. ......... . 
TN Nashville, Hughes Assocs. ........... . 
TX Lewisville, J. Hughes Co. ............ . 
TX Stafford, Jim Hughes Co. ............ . 
VA Alexandria, Dyna-Rep Co. . ......•.... 
EXP NY 1 New York, Robum Agencies, loc. 

516-754-3608 
315-69~2671 

716-544-7017 
716-86~ 1429 
91~7-7029 

216-461-0826 
215-576-0780 
615-753-2719 
615-871-0908 
817-430-1683 
713-343-0673 
703-354-1222 

212.g8~5939 

ADVANCED ANALOG, Intech, 2270 Martin Ave., Santa 
Clara, CA 95050, Tel: 406-968-4930, FAX: 406-988-2702; 
FSC No.: 52467; EmpL: 150; Sis. Mgr c Michael Sullivan 
................................................. 0<1616 

ADVANCED CIRCUIT TECHNOLOGY, 118 
Northeastern Blvd., Nashua, NH 03062, Tel: 803-860-6000, 
800-234-FLEX, TWX: 710-226-8961, FAX: 803-860-1785; 
FSC No.: 57034; Empt: 185; SIs. Mgr c David Bouley, Dir. 
ofSts. 

ADVANCED COMPONENTS INOS., INC., 
Spitznagel GmbH, 120 Center Street EI Segundo, CA. 
90245, Tel: 213-322-4249, TELEX: 5106000379 ACI LSA 
CA, FAX: 213-322-6661; SIs. Mgrc Irma Spreitzer 
................................................. A-2248 

Local Sales Offices & Reps 
CA Los Angeles, Power Partners, Inc. ..... 213-215-0800 
CA San Ramon, Tech. Consfts. ...•....... 415-830-0829 
CT Hopkinton, Ber1<shire Ek:tms. .•....... 506-435-9356 
IL St Charles, XVZ MkIg. . . . . . . . . • . . . . . . . 312-584-3001 
ME Hopkinton, Ber1<shire Ek:tms. .•....... 506-435-9356 
MA Hopkinton, Ber1<shire Elclms. ......... 506-435-9356 
NH Hopkinton, Ber1<shire EIctms. .•....... 506-435-9358 
WI St Charles, XVZ MkIg. . . . . . . . . . . . . . . .. 312-584-3001 

ADVANCED CONTROL SVs., 205 Oak Street, 
Per.ibroke, MA 02359, Tel: 617-826-4477, FAX: 617-826-
9987; ErnpI.: 8; SIs. Mgrc Leopold Bric ......... 0<1135 

ADVANCED DETECTOR CORP, Applied Solar 
Energy Corp. 15251 E Don Julian Ad., Industry, CA 
91746, Tel: 816-36~886, TWX: 910-584-4890, FAX: 816-
336-8694; EmpL: 297 

ADVANCED ELECTRONIC PACKAGING, 21582 
Surveyor Circle, Huntington Beach, CA 92646, Tel: 714-
96~ 1150; Sis. Mgr c Douglas A. Hill 

ADVANCED MATERIALS SYSTEMS, See Handy & 
Harman Electronic Materials Corp. 

ADVANCED MICRO DEVICES, P.O. Box 3453, 901 
Thompson PI., Sunnyvale, CA 94088, Tel: 406-732-2400, 
TELEX: 34-6306, TWX: 91 0-33~9280, FAX: 406-982-
7447; EfTllL: 17,000; SIs. Mgrc SIeve Zelencik; Gist. Mgrc 
AI Frugaletti 

ADVANCED MICRO SYSTEMS, INC. 31 Flags/one 
Drive, Hudson, NH 03051, Tel: 803-882-1447, FAX: 803-
889-0425; EmpL: 50 

ADVANCED POWER PRODUCTS, 1510 Garden St Ste. 
17, Santa Barbara, CA 93101, Tel: 805-965-0042, FAX: 
805-684-4400 

ADVANCED PRECISION CONTROLS, 409 calle San 
Pablo, No. 100, Camarillo, CA 93010, Tel: 805-388-1344, 
FAX: 805-388-1270; EmpL: 20; SIs. Mgrc Judy Williams; 
Dist. Mgr c Judy Williams 

ADVANCED SYSTEMS CONCEPTS, 2333 N. Lake 
Ave., Altadena, CA 91001, Tel: 816-79H)983, TELEX: 701 
215 ASC~ FAX: 816-791-8347; FSC No.: 6U785; EfTl)L: 15; 
SIs. Mgr c Maria Reddix; Dist. Mgr c B. Lee 

ADVANCED TECHN. RESEARCH LABS, 5645 K 
General Washington Dr. AIex~a, VA 22312, Tel: 703-
750-2920; FSC No.: 91375; EmpL: 12; SIs. Mgr c Bob 
Palma, Sr.; Gist. Mgr c Bob Palma, Sr. 

ADVANCED THERMAL PRODUCTS, INC. P.O. Box 
249, St Marys, PA 15857, Tel: 814-772-0278, FAX: 814-
722-0905; SIs. Mgr: John M Sidoni 

Local Sales 0Ifices & Reps 
AL Huntsville, DHR MkIg. ................ 205-722-0440 
GA Atlanta, DHR MkIg. ..................• 404-564-0529 
NY Syracuse, John R. Costello ........... 315-472-0322 
NC Raleigh, DHR MkIg. ..................• 91~781-1961 
SC Greenville, DHR MkIg. ............•... 803-235-3594 
TX Dallas, Eatman Engineering........... 214-771-1903 
WI New Berlin, Thomas Labant .......... 414-425-7157 

AD-VANCE MAGNETICS, INC, 625 Monroe St, 
RClChester, IN 46975, Tel: 21~223-3158, TWX: 810-290-
0294, FAX: 21 ~223-2524; FSC No.: 50788; EfTl)L: 33; SIs. 
Mgr c Kay Nixon ........•....................... C.1730 

Local Sales Offices & Reps 
AL Huntsville, Murcota Corp ..••... ,... . .. 205-53~76 
CA EI Cajon, ATronix Technlg. ......•..... 61~1501 
CA Los ARcs, Frauman AssOc. ........... 415-941-0660 
CA Woodland Hills, ATronix Technlg. ..... 818-703-7212 
CO Englewood, CofTllonent Sis. Inc. ...... 303-~ 
CT Branford, Abbott-Allison............... 203-481-0405 
FL Hollywood, Askland Electronic Components 

...........••........•.....•..•...•.•.. 305-987-1974 
IL Westchester, W. G. Brouillette .....•.. 312-345-6500 
NJ Flanders, K & R Engrg. Sis. Corp. ...... 201-584-5235, 

800-631-9362 
NC Winston-Salem, Murcota Corp. ........ 91~722-9445 

PA Stewartstown, Eastern Comps. Sis. Corp. 
...........•........................... 717-993-6261 

PA W. Conshohocken, Eastern Comps. •.. 215-825-8610 
TX Dalles, J. M Spell Co. Inc. .•. .. •. .. .• .. 214-620-0040 
UT san Lake City, Component Sis. Inc. '" 801-266-8440 
VA Hemdon, Eastern CofTl)s. . • • . • •• . • •• .. 703-444-1089 
VA Vinton, Eastern Comps. Sis. Corp. . . . . . 703-344-4758 
WA Bellevue, Caruso & Co. ..... , ......... 206-455-8811 

ADVANCE POWER SUPPLIES, INC. 32111 Aurora Ad., 
ADVANCED FILTER DEVICES, INC. 6241 Yarrow Dr. Solon, OH 44139, Tel: 216-34~0755, FAX: 21~142; 

Sle. D, Carlsbad, CA 92009, Tel: 61 ~2074, FAX: 61 ~ EmpL: 6 
436-5937; FSC No.: 56620; EfTllL: 45; SIs. Mgr c Herbert 
Johnson 

ADVANCED HIGH VOLTAGE CO., P.O. Box 2136, 
Lancaster, CA 93539, Tel: 805-946-2600; SIs. Mgr c John 
Richardson .......................•..... '" .. . .. 0<1617 

ADVANCE WIRE & CABLE, The Advance Group, 
1661 Industrial Way, Belmont, CA 94002, Tel: 415-592-
4550, TELEX: 334475, FAX: 415-593-8859; FSC No.: 
57775; EmpI.: 158; SIs. Mgr c Ed Millelbusher; . Gist. Mgr c 
Ed Millelbusher 
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ADVANC 
LocsI S8Jss Offices & Reps 

AZ PhoenIx, The Advance Grp. ........... 602-437-1334 
CA Anaheim, The Advance Grp. .......... 71 +87!Hl3OO 
CA Belmont, The Advance Grp. . . . . . . . . . .. 415-592-4550 
CA Mission Viejo, Robert M. Riel! Co. ..... 714-380-8903 
co lakewood, COT ...................... 303-98!H1563 
FL Orlando, Gillum Sis. .................. 305-857-2110 
FL T8/Jll8, Gillum Sis. ................... 813-531-2248 
FL T8/Jll8, Standard Mktg. Inc. ........... 813-933-5833 
GA Duluth, DTM Inc. . . • . . • . . • . . • . . • . . . . . . . 404-381-5592 
IL Deerfield, Flaherty-Haines, Inc. •.. • . . . . 312-948'7800 
ME Worcester, SpeD-Tec ................. ,617-795-7270 
MD Ellicott CiIy, Tech. SIs. Inc. ............ 301-461-2400 
MN Minneapolis, ~ecTeam Sis. Inc. ....... 612-854-6616 
NY Commack, Jl Sis. Assocs. ............ 516-482-5666 
NY VICtor, Schumacher, Scruggs & Kirby 

• ........................... ,. .. .. . .. .. 716-248-8750 
OH Cleveland, JFCO Inc. ................. 216-396-6300 
OH Dayton, JFCO ........................ 513-890-7251 
SO G..-, Advance Wife & cable .. ....... 803-877-9600 
TX Plano, K & H Sis. ..................... 21 +423-6520 
WA Redmond, The Advance Grp. ......... 206-8674416 

JlDVANTESl: 

FAX: 312-634-2872 
ADVANTEST AMERICA, INC., 300 Knightsbridge 

Parkway, Uncolnshire.IL 60069, Tel: 312-634-2552; EmpL: 
163; SIs. Mgr: Hiroji Agata ............... 001215-1217 

InstrumentS 

LocsI S8Jss Offices & Reps 
Al Huntsville. Southern Mktg. Assocs. . . . . 205-534-6020 
AZ Phoenix, Advantest America, Inc. . . . . . . 602-840-9470 
AZ Phoenix, Barnhill Associates, Inc. ..... 602-786-9596 
CA Carson. Arnasco ...................... 213-516-8561 
CA San Jose, Arnasco , .... .. . .. .. .. .. .. .. 406-262-1500 
CA Santa Clara, Advantest America, Inc. " 406-970-9922 
CA Santa Monica, Advantest America, Inc. 

co 
CT 
FL 
FL 
GA, 
GA 
IL 
IL 

IL 
IN 
MD 
MA 
MA 
MI 

Englewood, Barnhill Associates ...... . 
WaiUngford, Pat Jenks Assocs. ....•..• 
Longwood, Southern Mktg. Assocs. ... 
Orlando, Advantest America, Inc. . : ••.. 

Mariella, Southern Mktg. Assocs. ..... 
Elmhurst, Sector Engineering ..•...... 
Uncolnshire, Advantest America, Inc. 

Park Ridge, Aegis .................... . 
Incfoanapolis, Sector Engineering •..... 
Rockville, Creative Mktg. Assocs. .... . 
Beverly, Pat Jenks Assocs. ......... .. 
Marlboro, Advantest America, Inc. .... . 
Madison Hgts., WKM Associates, Inc. 

213-392-Q088 
303-741-3844 
203-265-9939 
407-682-7317 
407-859-0722 
404-565-0603 
404-565-0603, 
312-530-7850 

312-634-2552 
312-823-1587 
317-942-1120 
301-251-4100 
506-921-4600 
506-481-1141 

· . .. .. . .. . .. . .. . .. . .. . . .. .. .. .. .. . .. .. . 313-586-2300 
MN Minneapolis, Sector Engineering ...... 612-593-1809 
NJ Fort Lee. Advantest America, Inc. .. ,.. 201-886-0300 
NM Albuquerque. Barnhill Assacs.. Inc. .... 505-299-7856 
NY Elmsford, Metrotek Associates, Inc. ... 914-347-4112 
NY Fayetteville. DB Associates, Inc. . . .. . . . 315-446-0220 
NO Greensboro, Southern Mktg. Assacs.. Inc. 

· .. .. .. .. .. .. . .. . .. . .. . ... .. .. .. .. .. ... 919-282-6001 
OH Dayton, WKM Associates, Inc. ........ 513-434-7500 
OK Tulsa, Barnhill Associates,Inc.......... 916-744-6535 
OR Portland, Advantest America, Inc. ..... 503-255-8985 
OR Wilsonville, SYNTEK ................. 503-682-2750 
PA Allentown, Advantest America, Inc. .... 215-264-7660 
PA NorIhampton, AEGIS ................. 215-837-6400 
PA Southan)pton, Eastern Instnm of Phila 

....................................... 215-355-7700 
PA Stroudsburg. AEGIS .................. 717-421-8660 
TX Austin, Advantest America, Inc. ....... 512-451-3936 
TX Austin, Aegis ......................... 512-451-6188 
TX Farmers Branch, Advantest America, Inc. 

... .. ... ... ..... ... ... ... ... .. . .. . ... .. 214-239-7834 
TX Richardson, Barnhill Associates. . .•..• 214-231-2573 
UT Salt Lake CiIy, Barnhill Associates .... 801-262-3000 
VT WilUston, Advantest America, Inc. ..... 802-879-8974 
WA Bellevue. SYNTEK ................... 206-462-7700 
Can Mississauga, ant., Allan Crawford Assacs.. Ltd 

....................................... 416-89().2010 
Can N. Vancouver, B.C, Allan Crawford Assacs.. Ltd 

....................................... 604-986-2195 
Can Ottawa, Ont., Allan Crawford Assacs.. Ltd 

.. . .. .. . . .. . .. . . .. .. . . .. . .. .. .. . .. . . ... 613-596-9300 
Al Huntsville, Southern Mktg. Assoc. ..... 205-534-6020 
AZ PhoenIx, Barnhill Assocs. ............. 602-786-9596 
CA Camarillo, Advantest America, Inc. .... 806-887-6415 
CA San Jose, Arnasco .................... 406-282-1500 
CA Torrance, Arnasco .................... 213-516-8581 

Manufacturers and Sales Offices Directory 
co Englewood, Barnhill Assocs. .......... 303-741-3844 
CT Wallingford, Pat Jenks ................ 203-265-9939 
FL Longwood, Southern Mktg.Assoc. ..... 407-662-7317 
GA Marietta, Southern Mktg. Assoc. . . . . . . . 404-565-0603 
IL Elmhurst, Sector Engrg. & Sis. ........ 312-53().7850 
IN Indianapolis, Sector Engrg. & Sis. ..... 317-84.2-1120 
MD Frederick, Advantest America, Inc. .... 301-682-1696 
MD Rockville, Creative Mktg. Assoc. ...... 301-251-4100 
MA Beverly, Pat Jenks Assocs. ........... 506-921-4800 
MI Madison Heights, WKM Assocs. ...... 313-586-2300 
MN Minneapolis, Sector Engrg. & Sis. ..... 612-593-1809 
NM Albuquerque. Barnhill Assocs. ........ 505-299-7658 
NY CanestoIa, New York Hytek Assocs. •. 315-697-8415 
NY Elmsford, MetrotekAssocs. ........... 914-347-4112 
NO Greensboro, Southern Mktg. Assoc. . .. 919-854-5588 
OH Dayton, WKM Assocs. ................ 513-434-7500 
OH 1ndepeniJence. WKM Assocs. ..•...... 216-524-5930 
OR Wilsonville, Syntek .. .. .. .. .. .. .. .. .... 503-682-2750 
PA Pittsburgh, WKM Assocs. ............. 412-892-2953 
PA Southampton, Eastern Instrs of PA ... 215-355-7700 
TX Austin, Barnhill Assocs. ............... 512-451-0217 
TX Houston, Barnhill Assocs. ............. 713-776-9625 
TX Richardson, Barnhill Assocs. .......... 214-231-2573 
TX San Antonio, Barnhill Assocs. ......... 512-694-5575 
UT Orem, Barnhill Assocs. .. .. .. .. .. .. .. .. 801-262-3000 
VA Sterling, Advantest America, Inc. ...... 703-444-3372 
WA Bellevue. Syntek ...................... 206-462-7700 
WI Milwaukee, Sector Engrg. & Sis. ...••. 414-352-8280 
Can caIgary,AL, Allan Crawford Assocs. ... 403-295-0822 
Can Mississauga, Ont., Allan Crawford Assocs. 

....................................... 416-890-2010 
Can N. Vancouver, B.C, Allan Crawford Assocs. 

.......... :............................ 604-986-2195 
Can Ottawa, Ont., Allan Crawford Assocs. 

•.•............•......•..............•. 613-596-9300 
Can St Laurent, QE, Allan CrawfOrd Assocs. 

....................................... 514-747-7878 

ADVANTEST CORPORATION, NS Bldg. 14th,4-1,Nish~ 
Shinjuku 2-Chome,Shinjuku-ku, Tokyo 160, Tokyo 163, 
Japan, Tel: 03-342-7500, TELEX: 232-4914 ADVAN J, 
FAX: 03-342-7510; EmpL: 1300; SIs. Mgr" Keishi Kaetsu 

A E G CORPORATION, Route 22-Orr Drive. P.O. Box 
3800, Somerville, NJ 08376-1269, Tel: 201-231-6300, 
TELEX: 833409 ................................ B.1127 

LOCBl Sales Offices & Reps 
AZ Tempe, Cantec Sis. Inc. ............... 602-829-0191 
CA EI Monte. Cook Entprs. ............... 213-686-2120 
CA Livennore.United Tech. Mktg. ........ 415-449-7644 
CA San Clarnente. A.TA Assocs. ......... 714-498-7180 
CA Santa Ana, Technlg. Solutions ........ 714-556-9562 
CA Sunnyvale, AEG Westem Region ....• 406-426-9946 
CA Woodland Hills, Technlg. Solutions ... 816-704-1693 
CT Farmington, Ray Perron & Co, Inc .... , 203-673-4825 
FL Clearwater, Sigma Tech. Assacs.. Inc. 

.. . .. .. .. . .. . .. . .. . . .. .... .. . .. . .. . .... 813-791-0271 
GA Norcross, Electrarnark ................ 404-446-7915 
IL Chicago, Janus Ins. ................... 312-250-9650 
IL Des Plaines, AEG Sis. Off ............. 312-299-8799 
IL Roling Meadows, Ph!1S8 II Mktg. . .. .. . 312-806-1330 
IL Schaumburg, AEG Can Region ....... 312-303-6480 
IN. Ft Wayne, MIS Sis. & Assacs.. Inc. •.. 219-436-3023 
IA Cedar Rapids, J.P. & Assocs. ........ .' 313-393-9790 
MD Annapolis, Paragern, Inc. ........•..... 301-269-1898 
MA Needham, Ray Perron & Co, Inc ...... 617-449-6162 
MA New Bedford, AEG Eastern Region ... 617-99().1057 
MI St Claire Shores, OEM SIs. ........... 313-777-1750 
MN Minnetonka, J.P. & Assacs.. Inc. ....... 612-935-7930 
NH Dover, Ray Perron & Co, Inc. ......... 603-742-2321 
NJ Haddonfield, Sunday O'Brien ......... 609-429-4013 

. NY Commack, ERA....................... 516-543-0510 
NY Long Island CiIy, M. H. Lynn ..•.....•. 716-352-9233 
NY Syracuse, Micrc>-Tech Mktg. .......... 315-458-5242 
NY Syracuse. Pi Tronics Inc. .............. 315-455-7346 
NO Raleigh. Zucker Assacs..lnc. .......... 919-782-8433 
OH Cleveland, Arthur H. Baier Co. ........ 216-461-6161 
OH Columbus, Arthur H. Baier Co. ........ 614-764-1144 
OR Tigard, Eictm. Comp. Sis. .....•....... 503-245-2342 
PA Camp HiI~ Quick Response ...... .. .. . 717-93&-9696 
PA Pittsburgh, Arthur Ii. Baier Co ......... 412-367-7799 
TX Garland, ProCornp Sis. ............... 214-276-1948 
TX Hurst, Pro Comp SIs. ................. 817-589-0336 
VA Lynchburg, Paragern . . . . . . . . . . . . . . . . . . 804-526-0661 
WA Mercer Island, EIctm.Comp. SIs. ...... 206-232-9301 
WI Milwaukee. Janus Inc. .........•.....• 414-542-7575 
WI Milwaukee. Phase II Mktg. ............ 414-272-1171 
Can Brarnpton, ant., Cantec Reps., Inc. .... 416-791-5922 
Can Dollard des Ormeaux, Que, Cantec Reps. 

........................... : ........... 514-663-6131 
Can Ottawa, Ont., Cantec Reps., Inc. ....... 613-725-3704 

LOCBl Distribulors 
AZ Phoenix, Cetec/Future ............... 602-272-7851 
CA Anaheim, Pacesetter Elctms. USA. Inc. 

.. . .. . .. .. . . . .. . . .. .. . .. .. .. .. .. . . . . ... 714-779-5855 
CA Chatsworth, Cetec/Future ............ 818-700-0914 
CA Irvine. Cetec/Future .... 714-250-4141,816-446-5733 

CA Irvine.lntegratad EIctms. .. ........ .... 714-837-9960 
CA Milpitas, cable Conn. .. .. .. .. .. .. • .. .. 406-943-6855 
CA Orange. EIctm Connaxions Corp. ..... 714-998-9241 
CA Sacramento, Integratad Elcims. ....... 916-424-5297 
CA San Diego, Cetec/Future, Inc. . . • . • . . • . 619-27&-5020 
CA San Jose, Future Elcims. ............. 406-435-9100 
CA San Jose, Integated Elcims. .......... 406-435-1000 
CA Santa Clara, Cetec/Future, Inc. ....... 406-748-8550 
CA Sunnyvale, Pacesetter EIcIms......... 406-734-5470 
CA Sunnyvale, SAl ........... :........... 40&-720-0760 
CO Denver, Integrated EIctms. ............ 303-292-6121 
CO Westminster, Future Elcims. •..•..•... 303-65().0123 
CT Danbury, Future Elcims. .............. 203-743-9594 
CT WalNngford, Midstoth EIctms. ......... 203-265-9900 
FL AHernonte Springs, SAl ............... 305-831-6201 
FL Boca Raton, Plainview EIctms. . . . . . • . . 305-997-7705 
FL Ciflalwater, Future EIctms. .. . . . . . . . . . . 813-57&-1770 
FL Ft Lauderdale, RepIron EIctms. ....... 305-735-1112 
FL Orlando, Future EIctms. ............... 305-767-8414 
FL T8/Jll8, RepIron Elcims. .............. 813-855-4656 
GA Norcross, Future EIctms. ............. 404-441-7676 
GA Norcross, RepIron Elcims. ............ 404-446-1300 
IL Des Plaines, Rod Graham ............ 312-299-8799 
IL Hoffman Estates, Integrated Elcims. .. 312-843-2040 
IL Schaumberg. Future EIctms. .......... 312-882-1255 
IL Schaumberg. RepIron Elcims. ........ 312-882-1700 
IN Indianapolis, Mar Elcims. ............. 317-633-6699 
IA Cedar Rapids, Dee EIctms. ........... 319-365-7551 
MD Columbia, Future Elcims. ............. 301-995-1222 
MD Columbia, Gen Radio Supply Co. ..... 301-995-6744 
MA Westboro, Future Elcims. ............. 617-366-2400 
MA Wilmington, SAl .................... ... 617-857-5700 
MI Uvonia, RepIron Elcims. .............. 313-525-2700 
MN Minnetonka, RepIron Elcims. . . • . • . . . . . 612-936-0000 
NJ Camden, General Radio .............. 609-964-8560 
NJ Cherry Hil~ Exact Inc. ................. 609-429-6586 
NJ Mount Laure~ Future Elcims. ......... 609-77&-7600 
NJ Newark, Samar Corp. ................. 201-344-4453 
NJ West Berlin, Gen Components Inc. ... 609-788-6767 
NM Albuquerque. EIctm Ovcs., Inc. •..•.•. 505-884-2950 
NY Uverpoo~ Future Elcims. ............. 315-451-2371 
NY Melville. SAl .......................... 516-293-2710 
NY Rochester, Future Elctms. ............ 716-272-1120 
OH Worthington, Reptro Elcims. .......... 614-436-6675 
OR Beaverton, Future Elcims. ............ 503-645-9454 
OR Beaverton, Integrated Elcims. ......... 503-641-1690 
TX Ft Worth, Swieco, Inc. ..... ;.......... 817-335-6521 
TX San Antonio, Sherman Elctms. ........ 512-224-1004 
UT N. Salt Lake CiIy, Integratad Elcims. .. 801-296-1869 
UT Salt Lake City, Future Elcims. ....•.. .. 601-972-9489 
VT RuUand, SAl .......................... 802-775-7126 
WA Bellevue. Future Elcims. .............. 206-881-8199 
WA Bellevue. Integrated Elcims. •.....•... 206-455-2727 
Can calgary, Alb., Future Elcims. ...•...... 403-235-5325 
Can DoWnsview, Ont., Future Elcims. ...... 416-838-4771 
Can Edmonton, Alb., Future Elcims. . . . . . • . • 403-436-2858 
Can Ottawa, ant., Future Elcims. .......... 613-620-8313 
Can Pointe Claire. Que.. Future EIctms., Inc. 

....................................... 514-694-7710 
Can Vancouver, B.C, Future EIctms. .•..•.. ' 604-294-1166 

+ 
'jj'~!1.~IF(lJJOO~~OO electronic 

Creative Technologies 

FAX: 201-231-8353 
A E G CORPORATION, Telefunken 

Semiconductors Div., 3140 Route 22, Somerville, NJ 
08876-1269, Tel: 201-231-8300; SIs. Mgr" John 
Szafranski ....................................... B·1127 

Local Sales Offices & Reps 
Al Huntsville, Eictm. Mktg. Assocs. ..•.•.. 205-536-3044 
AZ Tempe, Cantec SIs., Inc. .............. 602-345-1276 
CA Campbel~ Kottmeier Assacs.. Inc. •...• 406-371-8700 
CA Fallbrook, Gary Chik:ote Assocs. ...... 619-72&-7678 
CA Santa Ana, Technlg. Solutions ........ 714-556-9562 
CA Woodland Hills, Technlg. Solutions ... 818-704-1693 
CO Broomfield, Western Region Mktg. ..•. 303-469-8808 
CT Bethel, Ray Perron Co, Inc. •.....•.... 203-796-0261 
CT Farmington, Ray Perron Co, Inc. .•.... 203-673-4625 
Fl Tampa, Laramar,Inc. ................. 813-963-3910 
GA Allanta, EIctm Mktg. Assocs. . . . . . • . . . . 404-446-1215 
IL Rolling Meadows, Phase II Mktg. .. . .. • 312-806-1330 
IN Ft Wayne. MIS Sis. & Assocs. ..... .. • 219-436-3023 
IN Greenwood, MIS Sis. & Assocs. ...... 317-881-0110 
MD Annapolis, parogem, Inc. •...•. . . . . • . . • 301-289-1898 
MA Needham, Ray Perron Co, Inc. . • . •• . .. 617-449-8162 
MI Grand Rapids, OEM Sis., Inc. . . . . . . . . . • 616-344-4024 
MI St Clair Shores, OEM Sis., Inc. ........ 313-m-1750 
MN Minnetonka, J.P. & Assacs..lnc. ....... 612-935-7930 
NH Merrimack, Ray Perron Co, Inc. •.•.. . . 603-424-4423 
NY Commack, ERA ....................... 516-543-0510 
NY Kingston, Micro-Tech Mktg..lnc. ...... 914-336-7598 

606 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 
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NY N. Syracuse, Micro-Tech Mktg., Inc. ." 
NY Rochester, Micro-Teeh Mktg., Inc ..... . 
NC Raleigh, Zucker Assocs. ......... .. 
OR TIQ8rd, EIctm. Comp. Sis. ... . 
PA Drexel Hill ONE SIs. ....... . 
TX Hurst,ProcornpSIs. ............. .. 
TX Richardson, Procomp SIs. ........... . 
VA Lynchburg, Parogem, Inc. ............ . 
WA Mercer Island, EIctm. Comp. Sis. 
Can Brarnpton, ant, Cantee Reps. . 
Can Ottawa, Ont, Cantee Reps. .... 
Can Quebec, Cantee Reps. 

Local Distributors 
CA Pacesetter EIctms. ... . 
CO Integrated EIctms. ........ . 
CT Midstate Elctms. .......... .. 
FL Rep1ron Elctms. .. . ................. . 
IN MarEIctms. ........................ . 
IA . Dee Elctms. ...................... .. 
NJ Gen. Comps.. Inc ..................... . 
NJ GRSElctms. ....................... .. 
NY SAl ........................... . 
Can Quebec, Future Elctms. .............. . 

315-458-5242 
716-328-1420 
91 g., 782-8433 
503-245-2342 
215-789-6822 
817 -58g.,0336 
214-66g., 1500 
804-528-0681 
206-232-9301 
416-791-5922 
613-725-3704 
514-683-6131 

714-77g.,5855 
303-292-6121 
203-265-9900 
813-854-2351 
317-633-6699 
31g.,365-7551 
sog., 768-6767 
609-964-8560 
516-293-2710 
514-694-7710 

AEG TELEFUNKEN, SEMICONDUCTOR GRP., See 
AEG Corp. 

AEL, INC, See American Electronic Labs 

AEMC CORPORATION, 99 Chauncy Stree~ Boston, MA 
02111, Tel: 617-451-0227, 800-343-1391, TELEX: 95-
1073, FAX: 617-423-2952; Sis. Mgr: George Wood 

AEROCOM, 3090 S.w. 37th Ave, Miami, FL 33133, Tel: 305-
448-6503, TELEX: 6812020, FAX: 305-448-6916; FSC No.: 
81535; ErnpL: 55; Sis. Mgr: Thomas A.Coleman 

QEROFLEX 
An ARX Company 

FAX: 516-694-6771 
AEROFLEX LABORATORIES INC., ARX, Inc,,35 

South Service Road, Plainview, NY 11803, Tel: 516-694-
6700, TWX: 510-224-8417; FSC No.: 88379; Empl.: 490 
................................. A'1737; 8'1224-1227 

Local Ss/es Offices & Reps 
AZ Mesa, Sonoran Western Inds., Inc. .... 602-820-9986 
AZ Phoenix, Knight Co. ................... 602-994-1311 
CA Los A~os Hills, HB Mktg, .. . . . . . .. . . . .. 415-941-4080 
CA Los Angeles. Knig,ht Co .............. 213-670-2833 
CA Orange, Qualijeeh Assocs. . . . . . . . . . . .. 714-63g.,9820 
CA Palos Verdes, W.J. Miller Co. .......... 213-375-3001 
CA Palos Verdes's Peninsula, W. J. Miller Co. 

....................................... 213-375-3001 
CA Santa Clara, Computer Modules. Inc. 

CA Sunnyvale, Qualneeh Assocs. ........ . 
CO Littleton, Computer General .......... . 
CO ParI<er, ParI<er Webster Co" .......... . 
CT HarHord, C.s.1. Interconnect Prods. ... . 
CT Hartford, C.s.1. Interconnect Prods. ... . 
CT S. Windsor, C.s.l. Interconnect Prods. 

CT So. Windsor, C.S.I. Interconnect Prods. 

408-496-1681 
408-732-4800 
303-972-0752 
303-841-4688 
203-644-8637 
203-873-1425 

203-644-1276 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 203-644-8637 
CT Southbury, Dynamic Teehnlgs. ........ 203-262-6220 
FL Clearwater, Brennan Assocs., Inc. ..... 813-448-5006 
FL Lake Buena Vista, Brennan Assocs. .. 813-988-0581 
FL Orlando, Brennan Assocs., Inc. . . . . . . .. 305-23~99 
FL Palm Bay, Star Tee Data Sys., Inc. .... 305-727-2247 
GA Atlanta, Magaro & Assocs. ............ 404-451-8862 
IL Northfield, Feller Assocs., Inc. ......... 312-446-8065 
IA Cedar Rapids, Field SIs. Off. .......... 31 g.,364-0566 
KS WicMa, Avionic Eng'r. SIs. Co. ........ 316-264-6201 
KS WicMa, Avionic Engrg, SIs. Co. ....... 316-264-6201 
MD Genhersburg, SimCornp ... '. . . . . . . . . .. 301-258-9358 
MA Newberry Po~ C.s.L Interconnect Prods. 

....................................... 617-485-6276 
MA Wayland, Daner Hayes ............... 800-225-8760 
MA Westborough, Technical Apptications Assocs., Inc. 

....................................... 508-366-9781 
MN Edina, Micro Resources Corp ......... 612-830-1454 
MN Minneapolis, International Elctms., Inc. 

NJ Fl Lee, Nexus Teehnlg. SIs., Inc. .. : .. . 
NJ Gian Gardner, Caner Hayes ......... . 
NJ Montvale, Henley Chemical Co ....... . 
NY Albertson, DOL Engrg. ....... , ....... . 
NY Albertson, DOL Engrg., Inc. . ......... . 
NY Cazenovia, DOL Engrg, .............. . 
NY Cazenovia, DOL Engrg. .............. . 

612-571-0000 
201-947-0151 
201-537-4386 
201-307-0422 
516-747-3944 
516-747-3944 
315-655-8602 
315-334-0722 

I NY 

NY 
NY 
OH 
OH 

I ~ PA 
in< 

TX 
TX 
TX 
TX 
VA 
WA 
WA 

Hicksville, C.S.1. Interconnect Prods. . 516-334-0722 
Port Washington, Daner Hayes... 516-767-9169 
Youngstown, DOL Engrg, ............. 716-754-7051 
Novelty, Feller Assocs., Inc. 216-338-3774 
Novelty, Field SIs. Off. .......... ..... 216-336-3774 
Solon, J.R Thomberry Co. 216-248-4995 
Tulsa, Milko Mktg, ... 918-582-"9411 
Horsham, Nexus Teehnlg. SIs., Inc. 215-675-9600 
Austin, Milko Mktg, . . . . 214-453-3023 
Dallas, Tesco, Inc. ... ...... 214-553-1200 
Houston, Milko Mklg, ....... 713-723-5003 
Richardson, Milko Mktg, ....... 214-783-2785 
Richardson, Milko Mklg, 214-783-2716 
Front Royal, Enron SIs. Ltd .... .. 703-635-7201 
Mercer Island, Eagle Entprs., Inc. 206-232-7401 
Mercer Island, Electronic Comp. SIs., Inc. 
. . . . . . . . . . . . . .. . . . .. . . .. . . . . . .. . . 206-232-9301 

EXP NJ/Montvale, Henley Elctms. .. 201-307-0422 
Can Laval, Que, Eicom GMBH, Inc. .. 514-668-3361 
Can Nepean, Ont, Muhile~ Inc. ..... 613-226-2365 

AEROSPACE OPTICS, INC., 3201 Sandy La, Fort Worth, 
TX 76112, Tel: 817-451-1141, TELEX: 75-8461; Empl.: 83; 
Sis. Mgr: Ben L Fryrear 

AEROTECH, INC., 101 Zeta Dr., Pittsburgh, PA 15238, Tel: 
412-863-7470, TWX: 710-795-3125, FAX: 412-963-7459; 
Empl.: 156; SI8. Mgr: F. Armstrong; Dist. Mgr: KRoss 

AEROTRONIC, General Signal, Riverside Dr, 
Contoocoo~ NH 03229, Tel: 603-746-4631, TWX: 710-
366-1684, FAX: 603-746-4679; FSC No.: 67272; Ernpl.: 
100 

AEROVOX INC., 740 Balleville Ave., New Bedford, MA 
02745, Tel: 617-994-9661, TWX: 710-344-6985, FAX: 617-
994-9635; FSC No.: 4K459; EmpL: 800; Sis. Mgr: Jack 
Chmura; Dist. Mgr: Bob Rijchie 

AERTECH INDS., See TRW Microwave 

AES CORP., 285 Newbury St, Peabody, MA 01960, Tel: 
506-535-7310, TELEX: 387852 AES CORP INn., FAX: 
506-535-7313; ErnpL: 25; Sis. Mgr: Philip G. Huntley 

AETNA ENGINEERING, P.O. Box 7749, Van Nuys, CA 
914Qg.,7749, Tel: 818-341-9409; Empl.: 6; Sis. Mgr: T. W. 
Collins 

AFI/DATATROL, See Datatrol, Div. of Data Card 
Corp. 

AIL, DIV. CUTLER-HAMMER, See Eaton Corp. AIL 
Div. 

AIL SYSTEMS, INC, Eaton Corp., Commack Rd, Deer 
Part<, NY 11729, Tel: 516-595-3094, TWX: 510-227-6073; 
FSC No.: 00752; Ernpl.: 4600; Sis: Mgr: J.B. Migliaccio 

AIL TEC DIV. CUTLER-HAMMER, See Eaton Corp., 
Elctrn. Instrmn. Div. 

AIMSCO INC., Cheler Corp, 4024 22nd Ave. W, Seattle, 
WA 981*0056, Tel: 206-264-5563, 800-426-0244, TWX: 
910-444-1333, FAX: 206-285-4327; Empl.: 30; Sis. Mgr: C. 
Ernst; Dist. Mgr: Carl Teichman 

AIPHONE, 1700 130th Ave. NE, Bellevue, WA 98005, Tel: 
206-455-0510, FAX: 206-455-0071; Empl.: 44; Sis. Mgr: 
Jim Morrison 

AIRPAX 

I MN 51 Paul Johnson Co. . .......... . 
, MO Bridgeton, Dytrcinics, Inc ............. . 

KS Leawood, Dytronix ................... . 
NH Nashua, Solla - Tronies .............. . 
NY Glen Cove, Dynorep ................ . 
NM Albuquerque, Piper SIs. Co. . ......... . 
NY Penfield, Upstate Comps. ............ . 
NC Raleigh, GWC ....................... . 
OH Dayton, Electro-Com ................ . 
TX Austin, Pro-Marl< ..................... . 
TX Richardson, Pro-Marl< ................ . 
WA Seattle, Eheeh Inc .................... . 
Can Mississauga, Ont, Source Elctms. Ltd 

612-641-1678 
314-291-4777 
913-339-6333 
603-882-7146 
516-676-1598 
605-883-9090 
716-381-6070 
91g.,790-7879 
513-29g.,0864 
214-644-0467 
214-644-0467 
206-643-4330 

....................................... 416-676-0830 
Can Ottawa, Ont, Source Elctms. Ltd ..... 613-737-7580 

Local Distributors 
TX Addison, AirBorn Distribution Service 

. . . . . . . . . . . . . .. .. . . .. . . .. . . . . . . . . . . . . .. 214-931-3200 
TX Dallas, Accutronic Prods. ..... ,....... 214-484-4923 
TX Dallas, Hallmarl< Elctms. .............. 214-553-4300 

Distributor 

AIR ELECTRO INC., 7700 Gloria Ave, Van Nuys, CA . 
91406, Tel: 213-873-6400, 818-988-4400, TELEX: 66-
2459, TWX: 910-495-1794, FAX: 818-968-4746 
................................................. C'1310 

AIR/FLEX INOS. INC., 2422 Merced Ave, S. EI Monte, CA 
91733, Tel: 818-57g.,7060, FAX: 1-818-57g.,7063; FSC 
No.: 22782; SI8. Mgr: Karl Thorp 

~~ ELECTRONICS CO. 

FAX: 201-436-6024 
AIRFl YTE ELCTRNS. CO.,56 New Hook ReI., P. O. Box 

231, Bayonne, NJ 07002, Tel: 201-436-2230; EmpL: 85; 
SI8. Mgr: John Piret ...................... 8'1228-1233 
Local Ss/es Offices & Reps 

CA Los Anos, Ponronics ................. . 
CA Signal Hill, Thorson Co ............... . 
CT No. Haven, Knchen & Kutchin ....... . 
IL Pari< Ridge, Probe EIctms. .. 
MA Lexington, Kitchen & Kutchin ........ . 
NJ Kinnelon, Avionics Equip. ............ . 
NY Rochester, MiHon C. Matthews Co .... . 
PA Downingtown, Budd Elctrns. Corp. ... . 
TX Austin, Electra Reps., Inc. ............ . 
TX Dallas, Electra Reps., Inc. . ........... . 

415-941-3020 
213-595-0361 
203-23g.,Q212 
312-698-2044 
617-862-6230 
201-836-8105 
716-271-1910 
215-458-8258 
512-33g., 1163 
214-248-3852 

AIR LAND SYSTEMS CORPORATION, 2710 
Prosperity Ave, Fairfax, VA 22031, Tel: 703-573-1100, 
TELEX: 710-833-1174, TWX: Airland Frax; EmpL: 60 

AIR MAZE CORP, 25000 Miles ReI., Cleveland, OH 44128, 
Tel: 216-292.:saoo, TELEX: 98-5413; EmpL: 300; Sis. Mgr: 
G.E Yoho 

AIR-o-TRONICS, Trush Group, Route 20 E., Cazenovia, 
NY 13035, Tel: 315-655-2387, TWX: 710-541-1530. FAX: 
315-655-3862; FSC No.: 16663; Ernpl.: 15 

AIRPAX CO., CAMBRIDGE DIVISION, Woods ReI., 
Cambridge, MD 21613, Tel: 301-228-4600, TELEX: 
6849138, TWX: 710-865-9655, FAX: 301-228-8910; FSC 
No.: 81541; EmpL: 1100; SI8. Mgr: Bob Phillips 
.............. , .................................. 8'1352 
Local Ss/es Offices & Reps 

AL Huntsville, SCI ..•...... >. !. . . . . . . . . . .. 205-5Jg.,4411 
AZ Tempe, Westrep .....•................ 602-620-9932 
CA Anaheim, Westrep .......• '. . . . . . . . . . .. 213-404-3681 
CA San Diego, Westrep .......... :....... 61 g.,566-6580 
CA Santa Ana, Airpax Co. ................ 406-980-0410 
CO Littleton, Lange SIs. ....... .... . . . . . . . .. 303-795-3800 
CT Clinton, Selmart< Assocs. ............. 203-573-9068 
FL Pompano Beh., Airpax Co. ............ 305-978-9019 
GA Chamblee. SCI ....................... 404-455-0405 
IL Patatine, Sorner9-Stanton, Inc. ........ 312-991-1108 
IN Indianapolis, Airpax Co. ............... 317-573-9911 
IA Marion, RepAssocs. .................. 31g.,373-0152 
MD Frederic~ Airpax Co. . . . . . . . . . . . . . . . . .. 301-243-3133 
MA Millis, Salmarl< ........................ 608-376-2914 
MI Farmington Hills, Airpax Co. ....... 313-553-6030 
MN Minnetonka, Airpax Co. ............... 612-933-0170 
MO Florissan~ Deiltron . . . . . . . . . . . . . . . . . . .. 314-83g.,0033 

'MO Kansas City, Delnron ................. 816-436-6445 
NH Hopkinton, Salmarl< Assocs. .......... 603-748-3299 
NY Fishkil~ Airpax Co. .................... 914-897-3170 
NY Jericho, Airpax Co. . . . . . . . . . . . . . . . • . . .. 516-822-2410 
NY Rochester, Airpax Co. . .. . . . . . . . . • . . . . . 716-654-7470 
NC Winston-Salem, LG. Whne ........... 91g.,725-3812 
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AIRPAX 
. OH Dayton, Baehr, Greenleaf ............. 513-439-0724 

OH Westlake, Baehr, Greenleaf ........... 21&892-1ITO 
OH Worthington, Baehr, Greenleaf .. ,..... 614-847.n220 
OR BeaVerton. Airpax Co. .. ............... 503-641-6130 
PA Harleysville, T. Jackson ......... . .. .. . 215-25&66IT 
PA Pittsburgh, Russell F. Clark .........•. 412-242-9500 
SC Greenville, LG. WhHe ................. 803-271-Cl63O 
TJ( Dallas, Airpax Co...................... 214-851-7433 
UT Salt lake City, Lange Sis. .. .. .. .. .. .. . 601-487-(l843 
WI Wauwatosa, Larson Assocs. .....•.••. 414-258-0529 

AIRPAX CO., Cheshire Div. Cheshire IndL PI<, Box E, 
Cheshire, CT 06410, Tel: 203-271-6000, TWX: 71<l-455-
404a, FAX: 203-271-6100; EmpL: 600; SIs. Mgr: John 
Ricardi ............................... a0 1931; 001137 

LooaI Sales Offices & Reps 
AI. Huntsville, B.CJ. ...................... 205-539-4411 
AZ Tempe, Wes1rep .....•..•............. 602-820-8932 
CA Anaheim, Wes1rep .................... 213-404-3881 
CA San Diego, Wes1rep .................. 619-566-6560 
CA Santa Clare, Airpax Co. ............... 40&980-0410 
CO Littleton, Lange Sis. ................... 303-79&-3600 
CT Clinton, Selmark Assocs. ..........•.. 203-573-9066 
Fl Pompano Beh., Airpax Co. .•...•...•.. 30&-978-9019 
GA Chamblee. B.CL ...................... 404-45&-0405 
IL Palatine. Somers-Stanton, Inc. ....... : 312-991-1106 
IN lndianapoUs, Airpax Co. ............... 317-573-9911 
IA Marion, Rep Assocs. .................. 319-373-0152 
MD Fredericl<, Airpax Co. .................. 301-243-3133 
MA Millis, Selmark Assocs. ............... 508-376-2914 
MI Farmington Hills, Airpax Co. .......... 313-553-6030 
MN Minnetonka, Airpax Co. ............... 612-933-0170 
MO Florissant, DelHron .. .. . .. . .. .. .. .. .. .. 314-63!HlO33 
MO Kansas City, DeIHron Co., Inc. .:....... 816-436-6445 
NH Hopkinton, Selmark Assocs. ...... ,... 603-74&3299 
NY FlShkil~ Airpax Co. .................... 914-897-3170 
NY Jericho, Airpax Co..................... 51&822-2410 
NY Rochester, Airpax Co.................. 71&654-7470 
NC Winston-Salem, L G. White ........... 919-725-3612 
OH Dayton, Baehr, Greenleaf & Assocs. .. 513-439-0724 
OH Westlake, Baehr, Greenleaf & Assocs. 

....................................... 21&892-1ITO 
OH Worthington, Baehr, Greenleaf & Assocs. 

....................................... 614-847-0220 
OR Beaverton, Airpax Co. .. . .. .. .. .. .. .. .. 503-641-6130 
PA Harleysville, Thomas Jackson Assocs. 

PA PIttsburgh, Russell F. Clark Co. ...... . 
SC Greenville, LG. White Southern, Inc. .. 
.TJ( Dallas, Airpax Co. ................... .. 
UT SaR lake City, Lange SIs. ............ . 
WI Wauwatosa, Larson Assocs. ........ .. 

215-256-66IT 
412-242-9500 
803-271-0630 
214-651-7433 
601-487-0843 
414-258-0529 

AIRPAX CO., Frederick Div., Husky Park P.O. Box 500, 
Fredericl<, MD 21701, Tel: 301-663-5141, TWX: 710-662-
0901, FAX: 301-698-0624; EmpL: 600; SIs. Mgr: Joe Ruth, 
Mktg. Mgr.; Dist. Mgr: B. L Reeder .....• a0 1413, 1887 

Local Sales Offices & Reps 
AI. Huntsville, B.CL ...................... 205-539-4411 
AZ Tempe, Westrep ...................... 602-820-9932 
CA Anaheim, Wes1rep .................... 213-404-3661 
CA San Diego, Westrep .................. 619-566-6560 
CA Santa Clara, Airpax Co. ............... 408-960-0410 
CO Littletcn, Lange SIs. .. . .. . .. .. . .. . .. ... 303-79&-3600 
CT Clinton, Selmark Assocs. ............. 203-573-9066 
FL Pompano Beh., Airpax Co. ............ 30S:978-9019 
GA Chamblee, B.C.I. ...................... 404-45&-0405 
Il Palatine, Somers-Stanton Inc. ... . . . . .. 312-991-1108 
IN Indianapolis, Airpax Co. ............... 317-573-9911 
IA Marion, Rep Assocs., Inc. ............. 319-373-0152 
MD Frederick, Airpax Co. .................. 301-243-3133 
MA Millis, Selmark Assocs. ............... 508-376-2914 

Aleph International 

The. Largest 
Relay •• 

Distributor 
In the World 

Over 
8.000,000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day. 

(213)452.1229(415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 oakland, CA 94606 

Manufacturers and Sales Offices Directory 
MI Farmington Hills, Airpax Co. .......... 313-553-6030 
MN Minnetonka, Airpax Co................ 612-933-0170 
MO Florissant, DeIHron Co.. .. .. .. .. .. • .... 314-639-0033 
MO Kansas City, DelHron Co., Inc ......... 816-436-6445 
NH Hopkinton, Selmark Assocs. .......... 603-74&3299 
NY Jericho, Airpax Co. . .. . .. . .. . .. .. .. .... 516-822-2410 
NY FIShkin. Airpax Co. .................... 914-897-3170 
NY Rochester, Airpax Co. .. ,.............. 716-654-7470 
NC Winston-Salem, L G. White Southern 

....................................... 919-725-3612 
OH Dayton, Baehr, Greenleaf & Assocs. .. 513-439-0724 
OH Westlaka,. Baehr, Greenleaf & Assocs. 

....•........•.......•••..•..•..•...•.. 21 &892-1 ITO 
OH Worthington, Baehr, Greenleaf & Assocs. 

....................................... 614-847-0220 
OR Beaverton, Airpax Co.. .. .. .. .. .. .. .. .. 503-841-6130 
PA Harleysville, Thomas Jackson Assocs. 

PA Pittsburgh, Russell F. Clark Co. ...... . 
SC Greenville, L G. White Southern, Inc. .. 
TJ( Dallas, Airpax Co. ................... .. 
UT Salt Lake City, Lange Sis. ........... .. 
WI Wauwatosa, Larson Assocs. ......... . 

LooaI Distribulols 
CA Santa Ana, Ncrstan Elctrns. ......... .. 
OK Tulsa, Altair ......................... .. 
TJ( Houston, Altair ...................... .. 
TJ( Richardson, Altair ................... .. 

215-256-66IT 
412-242-9500 
603-271-0630 
214-851-7433 
601-487-0843 
414-258-0529 

714-540-4165 
918-66&-0524 
713-462-3029 
214-231-5166 

AIRPAX CO. International Div. West Jchnson Ave. 
Cheshire, CT 06410, Tel: 203-272-0301, TELEX: 843967; 
EmpL: 350; Sis. Mgr: WaRer Kalwara 

AIRPAX CO. SENSOR DIV., A Division of North 
American Philips Corp. Cheshire Industrial Park, 
Cheshire, CT 06410, Tel: 203-272-0301, TELEX: 962421, 
TWX: 71 Q-45s-404a, FAX: 203-271-1395; Empl.: 200; Sis. 
Mgr: Jim Rochford 

AIRTRON, Litton Industries, Inc., 200 E. Hanover Ave., 
Mcnis Plains, NJ 07950, Tel: 201-539-5500, TWX: 710-
966-7473, FAX: 201-539-0357; FSC Nc.: 80006; EmpL: 
500; SIs. Mgr: M. R Grosso, Nail. SIs. Mgr. 

AIR-VAC ENGRG. 100 GuK St., Milford, CT 06460, Tel: 
203-674-2541, FAX: 203-783-1383; Empl.: 40 

AJAX MAGNETHERMIC CORP. 1745 Overland Ave. 
N.E, Warren, OH 44482, Tel: 216-372-6511, TELEX: 098-
2482, FAX: 216-372-6844; EmpL: 500 

AKG ACOUSTIcs, INC. IT Selleck St., Stamford, CT 
06902, Tel: 203-348-2121, TELEX: 285481, FAX: 203-324-
1942; EmpL: 25; SIs. Mgr: Rowland Powars 

AKRD-MILS, 1293 S. Main St, Akron, OH 44301, Tel: 216-
253-5593, TELEX: 98-6321, FAX: 216-253-9601; EmpL: 
200; SIs. Mgr: W. J. Tonachio; Dist. Mgr: D. Martin 

AlADDIN a.CTRNS., See AlE Div. of Vernitron 

ALAN GORDON ENTPRS, INC., P.O. Box 3914, 5362 
Cahuenga Blvd., N. Hollywood, CA 91601, Tel: 818-985-
5500, TELEX: AGE-FOTO LSA 662532, TWX: 910-321-
4526 GO, FAX: 213-671-2193; FSC Nc.: 94972; Empl.: 81; 
SIs. Mgr: D. Sahlein 

ALAN INDUSTRIES INC. P.O. Box 1203, Columbus, IN 
47201, Tel: 812-372-8869, FAX: 812-372-5909; FSC Nc.: 
52750; Empl.: 36; Sis. Mgr: Blayde A Kennedy 

ALARM CONTROLS CORPORATION, P.O. Box 280, 
Deer Park, NY 11729,Tel: 516-566-4220, FAX: 516-566-
6500; FSC Nc.: 55042; EmpL: 50; Sis. Mgr: Jchn 
Benadelto 

AlASCO RUBBER & PU,STICS CORP. 617 Mountain 
View Ave.67, Belmont, CA 94002, Tel: 41 &-59&-41 00, FAX: 
41 &-59&-0298; FSC Nc.: 13662; Ernpl: 25; Sis. Mgr: Philip 
K Nordberg 

ALBAR, INC. 19013 36th Ave. W. Lynnwood, WA 98036, 
Tel: 206-771-4006, 800-822-5227, FAX: 206-771-2163; 
EmpL: 50; SIs. Mgr: Mark Molina 

ALBEROX CORPORATION. New &KIford Ind'i. PI<., New 
Bedford, MA 02745, Tel: 508-99&-1725, FAX: 508-99&-
6954; Empl.: 180 

ALBION INDUSTRIES, 600 N. Clark St., Albion, MI 49224, 
Tel: 517-629-9441 

ALDEN COMPlJTER SYSTEMS, One Salem Green, Ste. 
420, Salem, MA 01970, Tel: 508-744-1314; SIs. Mgr: 
Donald O'Brien 

ALDEN a.ECTRONICS, INC. 40 Washington Street, 
Westboro, MAOl581, Tel: 508-366-8851,1B..EX: 94-8404, 
FAX: 617-698-2421; EmpL: 145; SIs. Mgt: LA Farrington 

IALDENI 

FAX: 508-583-0164 
ALDEN PRODUCTS CO., P.O. Box 880, 117 N. Main St., 

Brockton, MA 02403, Tel: 508-563-0160, 1B..EX: 28-IT93 
ALDN UR; FSC Nc.: 01009; ErnpL: 150; SIs. Mgr: Donald 
J. 'Paul ................................... C0 1144-1146 

ALDEN SYSTEMS, Alden Products Co. 282 N. MainSt., 
P.O. Box 660, Brockton, MA 02403-0660, Tel: 508-563-
0160,1B..EX: 287 793 ALDN UR, FAX: 508-563-0184; 
ErnpL: 150; SIs. Mgr: D. Paul 

A. L DESIGN, INC. 4232 Ridge Lea Rd., Amherst, NY 
14226, Tel: 716-633-6272, FAX: 716-633-8856; EmpL: 20 

ALEPH ImERNATIONAL, 1026 Griswold, San Fernando, 
CA 91340, Tel: 818-36&-9856 

A.LE. SYS. INC. 150 Homer Ave., Ashland, MA 01721, Tel: 
508-661-5252, TELEX: 928-209, FAX: 617-23&6566; 
EmpL: 65; SIs. Mgr: Barry Essig 

ALEXANDER BATTERIES, New Product/OEM 
Divison, P.O. Box 28880, San Diego, CA 92128, Tel: 619-
460-4445, 1B..EX: 371-9855, FAX: 619-480-1351; ErnpL: 
175; SIs. Mgr: Dave Zeman ................... 001451 

Local Sales Offices & Reps 
CO Denver, Aurora Mktg. ................. 303-756-3Ql;1 
GA Atlanta, Alexander Battery S.E. ........ 404-968-4067 
IL McHenry, Alexander Battery Co. ...... 815-344-0666 
IA Mason City, Jcn Alexandres .......... 51 &-423-8955 
MN Minneapolis, Paul Ohlin ..........•.•.• 612-941-7697 
NJ Middlesex, Jim Sapp.................. 201-271-5860 
OH Dublin, Alexander Battery, Mideast .•.• 614-764-8ITl 
TJ( Arlington, Alexander Battery South •. .. 600-323-3813 

ALEXANDER MANUFACTURING COMPANY, P.O. 
Box 1508, Mason City,IA 50401, Tel: 600-247-1821, 51&-
423-8955, TELEX: 3719855, FAX: 51&-423-1644; EmpL: 
250 

ALFORD MANUFACTURING CO. P.O. Box 2116, 32 
Sixth Rd., Wobum, MA 01601, Tel: 617-935-6610, FAX: 
617-933-4512; FSC Nc.: 071 IT; EmpL: 20; Sls.Mgr: Fred 
Abel 

ALGO, INC. 9198-C Red Branch Rd., Columbia, MD 21045, 
Tel: 301-730-7442, TELEX: 333405; EmpL: 12; Sis. Mgt: 
G.J. OMara 

ALINASAl, 28 Wocdrnont Ad., Milford, CT 06460, Tel: 203-
877-3241, TWX: 710-462-1178, FAX: 203-877-3241 (ext 
360); EmpI.: 255 

ALLEN AVIONICS, INC., 224 E. 2nd St., Mineola, NY 
11501, Tel: 516-248-8060, FAX: 516-747-5481; Ernpl.: 
300; Sis. Mgr: Richard Mintz ........... A·1504,1684 

Local Sales Offices & Reps 
AZ Phoenix, J. F. Hurlbut Co. ............. 602-952-2079 
CA Arcadia, Van Got! & Assocs. .......... 818-44&-9728 
CA Palo MOo Adtek Assocs. .............. 415-323-5414 
CA San Diego, Van Got! & Assocs. ....... 619-308-0667 
CO Golden, J. F. Hurlbut Co. •.. . . . . . . • . . . • 303-279-IT96 
NY Plainview, Eastern Metro Assocs. ..... 516-931-1414 
OR Baaverton, Evergreen Mktg. Grp. ... . . • 503-843-6020 
PA Huntingdon Valley, RabBI Assocs. .... 21&-947-4825 
TJ( Dallas, Bradencc Corp. ............... 214-352-3554 
VA Alexandria, Vanguard Engrg. SIs. ...... 703-768-1660 
WA Seattle, Evergreen Mktg. Grp. ......... 206-633-3160 

ALLEN BRADLEY CO., ELECTRONIC 
. COMPONENTS DIV., A Rockwell International 

Co., 1414 AIIerH3radIey Dr. EI Paso, TJ( 79936, Tel: 91&-
592-4866, 600-592-4866, TELEX: 749-400, FAX: 915-594-
8922; Ernpl.: 6500; Sis. Mgr: Hugh Tyler; Dist. Mgr: 
Chestley Grimsley. .. .. .. .. . .. .. .. .. .. .... Ao2080-2081 

LoceJ Distribulols 
AZ. Phoenix, Wyle LabS. ................. . 
CA Calabasas, Wyle Laboratories ....... . 
CA Chatsworth, Marshall Elcims. Grp. ... . 
CA Chatsworth, TTl, Inc. ................. . 
CA EI Monte, Marshallinds. EIctms. Grp. 

602-249-2888 
818-66Q-9000 
818-407-4100 
818-709-1010 

818-459-5500 

608 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 
CA EI Segundo, Wyle Labs. . . . . . . . .. . . . . . . 213-322-8100 
CA Irvine, MaIshaIIInds. EIctms. Grp. ..... 714-859-5050 
CA Irvine, WyIe Labs. ...... . . . . . . . . . . . . . . . 714-863-9953 
CA Milpitas, MaIshaII EIctms. Grp. .....••. 40&-943-4600 
CA Milpitas, TIl, Inc. .. . . . . . . . . . . . • . . . . . . .. 40&-946-5577, 
CA Rancho Cordova, WyIe Labs. ......... 916-638-5282 
CA San Diego, WyIe Labs. ................ 619-565-9171 
CA Santa Clara, WyIe Labs. .............. 40&-727-2500 
co Thornton, WyIe Dislbn Grp. ........... 303-457-9953 
CT Stratford, m, Inc. . . . . . . . . . . . . . . . . . . . .. 203-375-1400 
CT Wallingford, Marshall EIctms. Grp. .... 203-265-3822 
Fl Orlando, Hammond EIc1ms., Inc. ...•.. 305-849-6060 
Fl Orlando, TIl, Inc. ........•............ 305-859-1000 
GA Allanta, Marshall EIctms. Grp. . . . . . . . .. 404-923-5750 
GA Atlanta, TIl, Inc. ...................... 404-662-<J911 
IL Chicago, Newark EIctms. ............. 312-784-5100 
IL Palatine, Ohm EIc1ms., Inc. ............ 312-359-5500 
IN Fl Wayne, Graham EIctms. Supp., Inc. 

. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 219-423-3422 
IN Indianapolis, Graham Elctms. Div ...... 317-875-8200, 
MD Gailhersburg, Almo EIctms. Inc. ....... 301-67~ 
MD Gailhersburg, Marshall EIctms. Inc. ... 301-840-9450 
MA Canton, Almo EIctms. •................ 617-821-1450 
MA Wilmington, Marshall EIctms. Grp...... 617-658-0810 
MA Wilmington, m, Inc. .•................ 617-658-4700, 
MI Uvonia, Marshall EIctms. Grp. . . . . . . . .. 313-525-5850 
MN Sl Pau~ Ragon EIctms. ............... 612-642-2828 
MO Independence, Shetly-Ragon ......... 816-254-3410 
MO Sl Louis, Chelsea Inds. ....... , ....... 314-997-7709, 
NJ Fairfield, Marshallinds. EIctms. Grp. .. 201-882-0320 
NJ Ml Laure~ Marshall Elctms. Grp. ...... 609-234-9100 
NY Hauppauge, Fairmont EIctms. Sis. Corp. 

....................................... 516-231-3313 
NY Hauppauge, Marshall Elctrns. Grp. ..•. 516-273-2424 
NY Johnson City, Marshall Elctms. Grp.... 607-798-1611 
NY Rochester, Marshall Elctrns. Grp. ..... 716-235-7620 
NY Ronkonkoma, TTl, Inc. ................ 516-737-2000 
NC Greensboro, Hammond EIc1ms., Inc. .. 919-275-6391 
OH Columbus, Electronics Mktg. Corp. .... 614-229-4161 
OH . Dayton, Marshall Elctms. Grp. ......... 513-236-BOBB 
OH Solon, Marshall EIctms. Grp. .......... 216-246-1788 
OR Hillsboro, WyIe Labs. ................. 503-B4O-6OOO 
PA Philadelphia, Almo EIctms. Corp. . . . . .. 215-698-4000 
TX Fort Worth, m, Inc. ................... 817-83HJ441 
TX Houston, Harrison Equip. Co., Inc. ..... 713-879-2600 
TX Richardson, Wyle Labs. ............... 214-235-9953 
UT Salt Lake City, Wyle Labs. ............ 801-974-9953 
WA Bellevue, Wyle Labs. . . . . . . . . . . . . . . . . .. 206-453-6300 
WI Milwaukee, Marsh EIc1ms., Inc. . _ . . . . .. 414-475-6000 
Can Montreal, Quebec, Anow Elctms. Canada LId 

....................................... 514-735-5511 
Can Nepean, Arrow Elctms. Canada Ltd... 613-226-6903 
Can Quebec, Anow Elctms. Canada Ltd . .. 418-687-4231 
Can Toronto, Ont, Anow Elctms. Canada Ltd 

. . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .. 416-672-7769, 

ALLEN-BRADLEY CO., Industrial Control Div.1201 S. 
Second Sl, Milwaukee, WI 53201, Tel: 414-382-2000, 
TELEX: 26699, TWX: 4311016; Empl: 1600; Dis!. Mg': 
Bob Anderson 

ALLEN-BRADLEY Co., MAGNETICS DIVISION, Div. 
of Rockwell Corp. 5900 N. Harrison Sl, Shawnee, OK 
74801, Tel: 405-275-2100, TELEX: 4311016; Sis. Mg,: 
Carl Tufts, Dir. Mktg./SIs.; Dis/. Mg,: Jerry WhKe, Natl. SIs. 
Mgr. 

FAX: 818-765-2387 

ALLEN DATAGRAPH, INC. 2 Industrial Way, Salem, NH 
03079, Tel: 603-893-1983, TWX: 71<J-366-9504, FAX: 603-
893-9042; Si8. Mg,: Tom Allen 

AWED CONTROL, 100 Relay Rd, PlantsVille, CT 06479, 
Tel: 203-821-6771, TWX: 710-473-0079 ALLIED 
coNl'RoL, FAX: 203-821-4932; FSC No.: 5945; Sis. Mg,: 
Mark Freyermuth............ a·1415-1419, 1832-1833 

Local Sales Offices & Reps 
CA Irvine, Component Mktg. Assocs., Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 714-951-5950 
CA Tarzana, Component Mktg. Assocs., Inc. 

· . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 818-70B-60SB 
CO Denver, EIctm Sis., Inc. ............... 303-771-6300 
CT Clinton, Selmark Assocs., Inc. •........ 203-573-9088 
GA Lawrenceville, Electro-Rep Assocs. ... 404-584-1663 
IL Skokie, Industrial Reps., Inc............ 312-967-8430 
IN Indianapolis, M & L EIctm Sis. ........ 317-359-4742 
MD Columbia, Delta III Assocs., Inc. ....... 301-730-4700 
MA Millis, Selmark Assocs., Inc. ..•........ 508-376-2914 
MN Wayzata, Cardinal Sis. Co. .........•.. 612-475-0042 
NH HopI<inton, Selmark Assocs., Inc. ...... 603-746-3299 
NJ Medford, Component Consultants .•.. 609-654-5300 
NY Clark Mills, KlM-Gamer .....•..•..... 315-853-6126 
NY Franklin Squara, Cooper-Simon & Co. Inc. 

· . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 518-489-0404 
NC Charlotte, Electro-Rep Assocs. ........ 704-527-2530 
OH Beachwood, EIctm. Satesmasters, Inc. 

OK Tulsa, Component Technlg. .......... . 
PA Pittsburgh, Process Engrg. Co. ....... . 
TX Auslin, Comp. Technlg. .............. . 
TX Dallas, Camp. Technlg. .............. . 
TX EI Paso, Alexander Entprs. ........... . 
TX Houston, Component Technlg. ....... . 
VA Midlothian, Detta III Assocs., Inc. ..... . 
WA Everett, Huntley Assocs. ............. . 
WI Milwaukee, Industrial Reps., Inc. ...... . 
Can North York, R D. Assocs. ............ . 

Local Distributors 
CA Hayward, KEA Elctms. ............... . 
CA Los Angeles, Master Distrs. ......•.... 
CA Monrovia, Erik-A Elctms. .........•.... 
CA Santa Ana, EI-Com, Inc ...........•.... 
CA Santa Ana, Norstan EIctms. Inc. ...... . 
FL Ft Lauderdale, Peerless Radio ...•.... 
Fl Orlando, T & T Prods. ............... . 
IL Chicago, Newark Elctms. ............ . 
IN Indianapolis, Bel11nds. ............... . 
MA Newton, Greene-Shaw ............... . 
MN Minneapolis, Control Design ......... . 
MN Minneapolis, Starling Elctms. .•........ 
NJ Oakland, Relay Speciatties ........... . 
NY Buffalo, Summ~ Oistrbg. ............. . 
NY Farmingdale, Pride Elctms. .......... . 
NY Hauppauge, Jaco Elctms. ............ . 
NY Hauppauge, Sherburn Elctms. ....... . 
NY Rome, Rome Elctms. ................ . 
NC Winston-Salem, Kir1<man Elctms. ..... . 
OH Dayton, Stotts Friedman .......... . 
OK Oklahoma City, Electro Entprs. ....... . 
PA Philadelphia, P. E. I. Genesis ......... . 
PA Philadelphia, Shap EIctms. .....•...... 
VA Roanoke, Control Dists. .............. . 
Can Pointe Claire, Que., Future Elctms. ... . 

216-831-9555 
918-749-2107 
412-561-5050 
512-250-2450 
214-783-6831 
915-591-3142 
713-961-1262 
804-379-1816 
206-337-5594 
414-259-0965 
418-444-0959 

415-887-2900 
213-452-1229 
818-574-1020 
714-432-6633 
213-924-7651 
305-973-4141 
407-857-2282 
312-784-5100 
317-875-8200 
617-969-8900 
612-721-1628 
612-831-2666 
201-337-1000 
716-887-2800 
516-293-4020 
516-273-5500 
516-231-4300 
315-337-5400 
919-722-9131 
513-298-5555 
405-427-6591 
215-673-0400 
215-969-3300 
703-989-7925 
514-694-7710 

ALLIED CORPORATION, Bendix Electric Power, 118 
Hwy. 35, Eatontown, NJ 07724, Tel: 201-542-2000, TELEX: 
132-444 , TWX: 710-722-6688; FSC No.: 83298;Muttiple; 
Empl.: 950; SIs. Mg': R Freeman; Dist. Mg,: Cal Schrum 

ALLIED ELECTRONICS, INC, Hall-mark, 401 E. 8th St, 
Fort Worth, TX 76104, Tel: 800-433-5700, FAX: 817-336-
9168 

ALLIED-SIGNAL AEROSPACE CO., 
Communications Div., 1300 E. Joppa Rd, Towson, MD 
21204, Tel: 301-583-4000, TWX: 710-232-1823, FAX: 201-
337-7485; Empl: 1500; Sis. Mgr: Jack L Shagena 

ALLEN CO" INC., ROBERT G., 7267 Coldwater ALLIED SYSTEMS CORP., Box 18077, Greensboro, NC 
Canyon, N. Hollywood, CA 91605, Tel: 618-765-8300, BOo- 27419, Tel: 919-299-2294; Empl: 25; Sis. Mg': Nan a 
999-3711; Empl: 35; Dist. Mg': Susan Duke Kollar 
. ... . .. . . .. . . . . . . . . . . . .. . .. ... .. .... A.1OD6, 1870-1872 

Local Sales Offices & Reps 
CA Sunnyvale, Robert G. Allen Co., Inc.. . .. 408-243-7007 
CT Winsor, Alan Armstrong............... 203-698-4513 
FL Clearwater, CherKh Sis. Inc. ........... 813-791-7679 
IL Chicago, Rendell Sis. ................. 312-967-1513 
KS Leawood, James W. Dixon Co. Inc. ... 913-649-0805 
KS Mission, Marlens Assoc. Inc. .......... 913-432-9323 
MA Burlington, Omni Rep . . . . . . . . . . . . . . . .. 401-333-2353 
NJ Palisades Park, Janco Technlg.lnc. ... 201-941-4008 
NM Albuquerque, Nelco Elctms. .......... 503-293-1399 
NY Rochester, Micro Tech Mktg, Inc. ..... 716-328-3000 
OR Portland, SPS Elctms. ................ 503-297-6919 
PA Frazer, Industrial Comps.lnc .......... 215-889-0650 
TX Irving, Kite Elctms. ...............•.... 214-986-0321 
WA Redmond Interstate Elctms. .......... 206-323-4140 
EXP Dublin, Ireland, Standard Comps. Ltd ..•.. 375-25025 
Can Ontario, Intrade Canada, Inc ........... 613-727-1272 

ALLIGATOR TECHNOLOGIES, P_o. Box 9706, Fountain 
Valley, CA 92708, Tel: 714-850-9964, FAX: 714-850-9987; 
Empl.: 5; Sis. Mg,: Ela Tsaug; Dis/, Mg,: Robert Gatter 

@):: ALL-STATES 

FAX: 312-728-6410 
ALL-STATES, INC_, 1801 W. Foster Ave., Chicago, IL 

60640, Tel: 312-728-0525, TELEX: 317027; FSC No.: 
28663 ..................................... C·1148-1150 

ALL-S 

Locsl Sales Offices & Reps 
AL Huntsville, cartwright & Bean, Inc. 01 Ga 

....•..••.............................. 205-830-1540 
JlZ. Phoenix, KanousHiarper & Assocs. .. 602-258-1551 
CA MIn. View, Westech Sis. ....•......... 415-961-1422 
CA Norwalk, Agents West Inc. ............ 213-921-0730 
CO Denver, Agency Sis. .................. 303-455-7342 
CT Glastonbury, Barton Assocs. .......... 203-633-9417 
Fl Deerfield Beh., cartwright & Bean, Inc. of FL 

· . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .. 305-429-3400 
Fl Orlando, cartwright & Bean, Inc. 01 FL 

• . . . . . . . . • . . . . . . . . . • . . . . . . . . . . . . . . • . . . . 407-422-4531 
GA Norcross, cartwright & Bean, Inc. 01 GA • 

.....•.............•................... 404-368-0160 
IL Wheaton, Chadra-Schilke & AssoCs., Inc. 

....................................... 312-653-6128 
IN Indianapolis, Hoster & Sieloff Assocs., Inc. 

...........................•.....•..... 317-842-3700 
KS Overland PI<., Thomas L Dowell & Assocs., Inc. 

..............•...........•...•........ 913-846-7373 
LA Covington, Cartwright & Bean, Inc. 01 TN. 

· . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .. 504-892-1780 
MD Glen Burnie, Market Una L TO. ........ 301-789-0520 
MA Salem, Barton Assocs., Inc. ..•........ 617-745-4310 

Allied Control" Relays 

The. La'gest 
Relay •• 

Distributor 
in the World 

Ove, 
8,000,000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

FROM STOCK 
" Telemecanique I 
PROXIMITY, OIL TIGHT AND 

LIMIT SWITCHES, 
CONTACTORS, RELAYS, 

PHOTOELECTRICS 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 609 



ALL-S 

MN Golden Valley, Ambassador Indl MkIg. 
612-542-8437 

MS Jackson, cartwright & Bean, Inc. of TN. 
....................................... 601-981-1170 

MO St Louis, Thomas L Dowell & Assocs.. Inc. 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. 314-849-4234 

NJ Clifton, Thea & Schoen, Inc. •..•.. .•..• 201-472-4720 
NM Albuquerque, l<anous&Harper & Assocs. 

· . • . • • • . • . . . • . . • . . • . . . • . . • . • . . . • . . . • . . • 505-883-0999 
NC Charlotte, Cartwright & Bean, inc. of GA 

· . . . . . . . . . . •• . . . . . . . . .. . . . . . . . . . . . . . . . . 704-53&0003 
NC Aaleigh, Cartwright & Bean, Inc. of GA 

............... ,....................... 919-876-4130 
OH Dayton, Shamrock Elcirn Sis., Inc. .... 513-25&-1227 
PA Landsdowne, PoUart EIcIrl Sis. . .. . . . . . 609-456-0902 
TN Knoxville, Cartwright & Bean, Inc. of GA 

· ...................................... 615-693-7450 
TN Memphis, cartwright & Bean, Inc. of TN. 

.. ... ............... .... ........ .. ... .. 901-362-8345 
TX Houston, Burrus & Matthews, Inc. ..... 713-659-3511 
TX Irving, Burrus & Matthews, Inc. .....•.. 214-438-8881 

Local DisI1ibulOrs 
CA Huntington Bch., On-Line Elcims. ..... 714-847-5111 
CA RIverside, Wesco ..................... 714-781-2012, 
CA SanIa Clara, Pro StainleSs ............ 408-727-0176 
CA Sumydale, Indl ContrOl Comps. ...... 408-745-6023 
FL Pinellas PI<., Aim Supply .............. 813-535-6411 
IL Westmont, Insulation Prods. .......... 312-852-5737 
IN Beech Grove, Wire Supplies ..•.....• :. 317-786-4485 
LA Kenner, Special T. EIec. . . . . . . . . . . . . . . . 504-734-0570 
MD Baltimore, Source Comps. ............ 301-335-7171 
MD Rockville, Columbia EIec. Supp........ 301-762-8100 
MN St Pau~ Arden Fasteners .•.. . . . . . . . . . 612-463-8881 
MO St Louis, EIecbicaI Accessories .•.... 314-892-1515 
MO St Louis, I!ngi~ Fasteners ...... 314-434-2888 
MO St Louis, Franklin EIcIms.............. 314-993-5333 
NJ Summit, Summit EIec. ................ 201-273-4900 
NM Albuquerque, Walker Elcims. ......... 505-883-2992 
NY Deer Part<, BJG Elcims. .... . . . . . . . . . . . 516-586-8668 
OH Twinsburg, Schuster Elcims. .......... 216-425-6134 
OK Moore, Spectro Wire & Cable ......... 405-793-9715 
DR Clackamus, Larsco .•..........•..•... 503-655-1931 
PA Philadelphia, Billows EIec. ............ 215-332-9700 
SC Charleston, Whlsle.lndl Elcims. ...... 803-722-2634 
TX Grand Prairie, Central Indl SUpp....... 214-847-1191 
TX Houston, Rainbow Fasteners......... 713-957-0500 
UT SaIl Lake City, Alpine Supply ......... 801-972-0477 

AlMOND INSTRUMENTS, See EG & G Almond 
Instruments 

ALPHA COMPONENTS, 1106 E. Simpson Ad., 
Mechanicsburg, PA 17055, Tel: 717-697-8595, FAX: 717-
697-8608; FSC No.: 52748; SI8. Mgr" Jerry Buckwalter 

Local Sales Offices & Reps . 
CA Laguna Hills, Bayshore Microwave, Inc. 

CA San Jose, Bayshore Microwave, Inc. .. 
CO Boulder, Herb Bass Assocs. ......... . 
MD Towson, Dickison Sis. Co. ........... . 
NY Rochester, H C. Johnson Agencies •.. 
PA BroornaI~ SWR Tech, Inc. ............ . 

714-768-3680 
408-434-6848 
303-530-7509 
301 '823-0923 
716-586-D777 
215-353-6639 

ALPHA DATA INC. 20750 Marilla St, Chatsworth, CA 
91311, Tel: 816-682~, TWX: 91G-494-4914, FAX: 818-
407-0258; FSC No.: 7025; ErJ1ll: 30 

ALPHA DIST. CORP. 3554 Brecksville Ad., Richfield, OH 
44286, Tel: 216-859-7100, FAX: 216-859-3435 

ALPHA INDUSTRIES, INC. 20 Sylvan Ad., Woburn, MA 
01801, Tel: 617-935-5150, lB.EX: 949436, TWX: 710-
393-1236; FSC No.: 17540; Empl: 1400; Sis. Mg," Nick 
Bishop 

[§3~~ 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E. 101h 51.. Oakland. CA 94606 

C'----(§l_: r.J~iID_) 
(213)452-8002 

Manufacturersal1d Sales Offices Directory 

ALPHA-M CORP. 11518 Reeder Fid S.W. 115, Dallas, TX 
75229, Tel: 214-406-0424; ErJ1ll: 8; SI8. Mgr: W. L 
Cowley 

ALPHA METALS, 600 Ate 440, Jersey City, NJ 07305, Tel: 
201-434-6778, FAX: 201-434-7508; Empl: 350; SI8.Mg'" 
Dave Zerfoss, VP Sis. 

ALPHA PRODUCTS, INC. 5740 Corsa Ave. 6104, 
Westlake Village, CA 91362, Tel: 818-689-9304, TELEX: 
65-9210, FAX: 818-706-6986 

ALPHA-TECH INC. P.O. Box 209, Riverdale, NJ 07457, Tel: 
201-831-1222; Empl: 8; SI8. Mgr: M. Rice 

altus 
CORPORATION 

FAX: 408-436-0494 
ALTUS CORPORATION, 1610 Crane Ct, San Jose, CA 

95112, Tel: 408-436-1300, TELEX: 287580 ALTUS UR; 
FSC No.: 67036; ErJ1ll: 600 .............. 001452-1453 

Local Sales Offices & Reps 
AZ Phoenix, More Sis., Inc. ..•......•...... 602-265-9201, 

ALPHA TECHNOLOGIES, 3767 Alpha Way, Bellingham, CA Hayward, Pacific MkIg. ............... . 
602-274-4558 
415-687-1620 
714-863-1193 
619-566-9891 
303-455-7205 
404-447-1700 
312-692-«140 

WA 98226-8302, Tel: 206-847-2360, 206-671-7703, FAX: CA Newport Bch., SPA .•..•.•.•.•......•• 
206-671-4936; Empl: 100; SI8. Mgr" Robert A. Bridge; CA San Diego, Miner Assocs.. Inc. ....... . 
Dist. Mgr" Mark Beckley - CO Denver, Moss MkIg. •.•..•.••....••.•. 

ALPHA THERMISTOR, INC. 7181 Construction Ct, San 
Diego, CA92121, Tel: 619-549-4860, FAX: 619-549-4791; 
Empl: 30; SI8. Mgr" Denise N. Winter 

ALPHA WIRE CORP. 711 Lidgerwood Ave., P.O. Box 711, 
Elizabeth, NJ 07207-0711, Tel: 201-925-8000, TELEX: 
6853017, TWX: 710-996-5895, FAX: 201-925-7938; Empl: 
575; SI8. Mgr" Ed Gowell 

ALPS ELECTRIC (USA), INC. 3553 N. First St, San Jose, 
CA 95134, Tel: 408-432-8000, FAX: 408-432~5(37); 
EmpI.: 7000; Sis. Mgr" Mattie Alesi, 

Local Sales Offices & Reps 
AL Huntsville, Jack Harvey & Assocs. .... 205-536-4414 
CO Englewood, Nelligan Co. ... . . . . . . . . . . . 303-761-2121 
CT Yalesville, JMG, Inc. .................. 203-284-9049 
GA Norcross, Jack Harvey & Assocs. ..... 404-449-4643 
IL Arlington HgIs., Micro Sis. •............ 312-956-1000 
IN Indianapolis, Jack Harvey & Assocs. .. 317-872-1031 
KS Kansas City, Be Elecironic Sis. ....... 913-342-1211 
KS Wichita, Be EIcIrn SIs................. 316-722-0104 
KY Prospect, Jack Harvey & Assocs. ..... 502-226-4100 
MA Norwood, JMG, Inc. ................... 617-762-5333 
MI Oak Park, A. Blumenberg Assocs. . . . . . 313-968-3230 
MN Minneapolis, PSI ... . . . . . . . . . . . . .. . . . .. 612-944-8545 
MO St Louis, Be EIec. Sis. .•.............. 314-52HI683 
NJ Trenton, Harry Nash .................. 609-394-D9OO 
NY Hempstead, Kahgan sales ............ 516-538-2300 
NC Durham, Jack Harvey & Assocs. ...... 919-361-5885 
OH Rocky River, Norm case Assocs. ..... 216-333-0400 
OK Tulsa, Norcom ........................ 916-832-7747 
OR Baaverton, Venture ................... 503-626-7418 
TN Knoxville, Jack Harvey & Assocs. ..... 615-524-7057 
TX Dallas, Norcom .....•.....•.....•..•.• 214-386-4888 
WA Bellevue, Venture Elctms. . .. .•.... . .. .206-454-4594 
WI Monomonee Falls, Micro Sis., Inc. ..... 414-251-0151 
can Quebec, Vile! Electronics ............. 514-836-5951 

Local DisI1ibulOrs 
GA Norcross, Spectrum Elecironics ....... 404-446-1516 
MA Waftharn, NEEDS..................... 617-690-3951 

ALTAIR 
FAX: 818-701-5508 

ALTAIR EXCHANGE CORPORATION, 19205 
Parthenia St, Ste. F, Northridge, CA 91324, Tel: 818-701-
6977, 800-824-5620 .............. a'1042-1044, 1128 

AL TECH CORP" 349 Ate. 206, Somerville, NJ 06876, Tel: 
201~359-4454, TELEX: 130796, FAX: 201-359-8178; 
Empl: 20; SI8. Mgr" W. Leuschner/Controls 
................. ,.. 801421, 1677; C'1035, 1151-1155 

ALTEK CO. P.O. Box 1128, Torrington, CT 06790, Tel: 203-
482-7628, FAX: 203-496-7113; FSC No.: 53939; Empl: 65; 
SI8. MgT: Stephen Altschuler 

AL TEK CORPORATION, 12210 Plum Orchard Dr. Silver 
Springs, MD 20904-7802, Tel: 301-572-2555, TWX: 710-
825-0422, FAX: 301-572-2510; FSC No.: 70336; Empl: 80; 
SI8. Mgr" Thomas A. Rainone; Dis!. Mgr': Thomas A. 

Rainone 

AL TRON, INC. 6700 Induslry Ave., N.W. Anoka, MN 55303, 
Tel: 612-427-7735, FAX: 612-427-3980; Empl: 185; SI8. 
Mgr" Waldo W. Hasse 

GA Norcross, Hollingsworth & Stil~ Inc. .•. 
IL 
IN 

Park Ridge, G. MeL Cole Co. ........ . 
Indianapolis, EIcIrn MkIg. ConsIta, Inc. 

317-253-1888 
MA ~ HgIs., Todino Engrg. Sis. Co. 

· . .. . . . . . . . .. . . . . . . . . . . . . . . .. . . . . .. . . . . 617-444-7925 
MI Southfield/Lathrup V~ R. C. Nordstrom & Co. 

· ..•.....•...................•..... .,.'. 313-559-7373 
MN Edina, Restronics ..................... 612-941-9135 
MS Jackson, S. L Welch & Assocs. ....... 601-932-5534 
MO St Louis, Thomas L Dowell & Assocs. 

· . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . 314-849-4234 
NJ Marlton, Twin SIs. . . . . . . . .... . . . . . . .. . . . 809-966-4070 
NY E. Syracuse, Nycorn, Inc. .............. 315-437-8343 
NY Hauppauge, Masin-Esco, Inc. ••...••.. 516-273-3500 
OH Willoughby, Nationwide Comps., Inc. .• 216-946-3226 
TX Garland, R. E. Nesbitt Co. ............. 214-270-9867 
VA Herndon/Reston, Stinson Assocs. ..... 703-620-0088, 

703-620-0087 
WA Seattle, Northmar, Inc. •.••.•...•.•.... 206-524-5170 

ALUMINUM FIL TEA, 1000 Cindy Lane, C8rpinteria, CA 
93013, Tel: 805-684-7851, TELEX: 6713624, FAX: 805-
684-3654; FSC No.: 17504; Empl: 120; SI8. Mgr" B. L 
Baker . 

ALUSETT USA., INC. 3 Cecilia Lane, Pleasantville, NY 
10570, Tel: 914-747-3477, FAX: 914-769-5276; ErJ1ll: 35 

AMADOR CORPORATION, Taylols Falls, MN 55084-
0270, Tel: 612-465-3911, lB.EX: 5106007012, ESYLNK: 
62911738, FAX: 612-465-3073; ErJ1ll:31; SI8.Mgr" DIane 
LSwenson 

AMATOM ELECTRONIC HARDWARE, 448 Blake St, 
New Haven, CT 08515, Tel: 203-397-3311, TELEX: 963-
419, FAX: 203-387-4101; FSC No.: 08540; ErJ1ll: 125; SI8. 
Mgr" James Marshall 

AMBER ELECTRO DESIGN INC. 3391 Griffith St, St 
Laurent, Quebec, Canada H4T lW5, Tel: 514-735-4105, 
800-361-3697, lB.EX: 05-62 7598, FAX: 514 340-1468; 
FSC No.: 38047; ErJ1ll: 27; SI8. Mgr" J. P. Filteau 

AMBER INDS,. INC., 14902 Preston Ad. Ste. 212, Dallas, 
TX 75379, Tel: 214-490-9801; SI8. Mgr: Beverly Dawdy 
•.....•.......•....•.............••...•.......... 801353 

Local Sales Offices & Reps 
CA San Bemarcino, ESCO SIs. ........... 714-824-3795 
CA San Carlos, Electronic Engrg. Ass«;... 415-593-2189 
MO St Louis, ATECH ..........•...•...... 314-576-2884 
DR Portland, SPS EIcIms. •.••••.•••.••.•• 206-323-4140 
TX Dallas, Seaton COIp. ...••.••..••.•..•• 214-98D-9880 
TX Houston, Seaton COIp. .•...•••.•.•••.. 713-731-2849 
WA Redmond, SPS Elcims. ............... 206-323-4140 

AMBI-TECH INOS., 319 Knickerbocker Ave., Hillsdale, NJ 
07642, Tel: 201-866-0504, FAX: 201-866-0597; ErJ1ll: 20; 
SIs. Mgr" AI Nagler; Dist. Mgr" AI Nagler 

AMBROID CO. P.O. Box 164, Lynnfield, MA. 01940, Tel: 
617-246-1180; ErJ1ll: 10; SI8. Mgr: J. F. Strauss 

FAX: 312-671-9469 
AMCO .ENGINEERING, 3801 N. Rose St, Schiller PI<., IL 

60176, Tel: 312-671-8670, 800-833-3158, TWX: 910-227-
3152; EmpL: 350; SIs. Mgt" F. A. Johnson 
....... . ..•.....••..•.... .•.....••.. <>1006-1009, 1640 

610 North American offices only_ For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 

Local Sales Offices & Reps 
AL Huntsville, Kemp Inslrs. ...•..........• 205-837-4304 
AZ Phoenix, C. T. Carlberg ............... 602-468-0750 
CA Los Angeles, Knight Co. ...........•.. 213-67D-2833 
CA Orange County, Knight Co. ........... 714-833-8250 
CA San Diego, The Knight Co. .. .. .. .. .. .. 61 !}-452-7196 
CA Santa Clara, Interconnect Sis. Grp. .... 408-9110-1166 
CO Englewood, FG Mklg. Co. ............. 303-795-9176 
CT BeIhe~ Instr. Dynamics ............... 203-743-5045 
FL Tampa, Temco Sis. Inc. ................ 813-855-7566, 

8OD-282-8815 
GA Atlanta, Kemp InsIrs. .. .. .. .. .. .. .. .. .. 404-452-6050 
IL Bensenville, A. L Lang & Assocs. ..... 312-766-3667 
IN Fl Wayne, WaHer W. Bieberich ....... 21&-432-2537 
IA Davenport, Rush & West ............. 319-388-9494 
KS Olathe, Rush & West ................. 913-764-2700 
LA Lafayette, Kemp Engrg. ............... 318-269-9452 
MD Silver Spring, L G. Whne & Co. ....... 301-434-1555 
MA Wakefield, Instr. Dynamics ............ 617-245-5100 
MI Uvonia, Electro SIs. Assocs. .......... 313-421-7500 
MN Sl Pau~ Heyda!Hanks Co. ........... 612-484-6531 
MO Sl Louis, Rush & West ............... 314-965-3322 
NM Albuquerque, C. T. Carlberg Assocs. .. 505-668-3683 
NY Endwel~ Reagan/Compar Endwell 

................................. 607-754-2171/8946 
NY Great NecI<, F & F Metro, Inc. ......... 516-482-4060 
NY New Hartford, Reagan/Compar, Inc. .. 315-732-3775 
NY Rochester, Reagan/Compar, inc. ..... 716-271-2230 
NC Raleigh, L G. Whne & Co. ............ 919-872-6049 
NC Winston Salem, L G. Whtte & Co. ..... 919-725-3612 
OH Chesterland, Electro SIs. Assocs. ..... 216-729-0190 
OH Dayton, Electro SIs. Assocs. .......... 513-426-5551 
OK Tulsa, Kemp Engr .... :................ 918-663-4501 
OR Beaverton, Eclipse Mklg. Grp. ......... 503-642-1661 
PA Edgemont, Whne/Whiddell Co. ....... 215-353-6343 
PA Pittsburgh, Electro Sis. Assocs. ....... 412-322-9000 
SC Greenville, L G. Wh~e & Co ........... 803-271-0630 
TX Addison, Kemp Engrg. ................ 214-931-7100 
TX Austin, Kemp Engrg. .................. 512-263-3322 
TX Houston, Kemp Engrg. ................ 713-466-1465 
VA Ashland, L G. WMe & Co. ............ 607-752-7055 
WA Redmond, Eclipse Mklg. Grp .......... 206-885-6991 
WA Spokane, Eclipse Mklg. Grp. .......... 509-922-3972 
EXP NJ, Mahwah, Intl Sis. Div .............. 201-825-0473 

~ME[DN 
~/I\~ 

FAX: 714-634-0905 
AMECON, INC_, 1900 S. Chris La, Anaheim. CA 92805, 

Tel: 714-634-2220, 8OD-392-2292, TWX: 51D-1QO(}-364; 
Sis. Mgr: Frank Carleone ................ A02231-2243 

AME CORPORATION, 33 Jacksonville Rd., P.O. Box 195, 
Towaco, NJ 07062-0195, Tel: 201-263-1700, FAX: 201-
263-8199; Empl.: 15; SIs. Mgr: Edward Dimitry 
................................................. B01678 

Local Sales Offices & Reps 
FL Orlando, EAB,lnc ...................... 407-898-7444 
NJ Wyckoff, Chanoo, Inc .................. 201-891-7866 
TX Dallas, Control Comps. Corp. ......... 214-458-8877 
Can Scarborough, Onl, Leecraft Inds. . . . . . . 416-439-6320 

Local Distributors 
Can . Scarborough, Onl., Leecraft Inds. . . . . .. 416-439-6320 

AMERACE CORPORATION, Newburgh Rd., 
Hackettstown, NJ 07640, Tel: 201-852-1122, TELEX: 
6853377 AMERACE or 136435 HACK; FSC No.: 
3L 154;2270; Empl: 275; SIs. Mgr: D. Bucci 

AMERACE CORP., Elastimold Div., Newburg Ad., P.O. 
Box 503, Hackettstown, NJ 07640, Tel: 201-852-1122 

AMEREX, P.O. Box 2815, Riverside, CA 92516, Tel: 714-
686-1400; SIs. Mgr: Roger D. Orton 

AMERICAN ADVANTECH CORP, 1460 Tully Rd., Ste. 
602, San Jose, CA 95122, Tel: 408-293-6788, FAX: 408-
293-4697; Empl.: 42; SIs. Mgr: Thomas Chen 

AMERICAN AEROSPACE CONTROLS, 570 Smnh 
Sl, Farmingdale, NY 11735, Tel: 516-694-5100, FAX: 516-
694-6739; Empl: 48; SIs. Mgr: Gregory D'Abramo 
.. .. ..... .. . . . .. . . ... . .. .... . . . . .. . . . . .. . ... B01932-1933 

AMERICAN ALUMINUM, 230 Sheffield Sl, Dept EEM, 
Mountainside, NJ 07092, Tel: 201-233-3500, FAX: 201-
233-3241; Empl: 125 

Ja american automation 
FAX: 714-731-6344 

AMERICAN AUTOMATION,2651 Dow Avenue, Tustin, 
CA 92680, Tel: 714-731-1681; Empl: 39; Sis. Mgr: Paul 
Niquette. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Do 1218 

Local Sales Offices & Reps 
AZ Tempe, Jerry Hannah/Alex Martinez .. 602-431-1771 
CA Placentia, Access Technlgs. .......... 714-996-3917 
CA Sepulveda, Wally Potter .............. 818-894-0681 
CO Broomfield, Hannah-Hill . . . . . . . . . . . . . .. 303-460-0602 
MA W. Boyfeston, Design Automation Sis., Inc. 

. . .. . .. .. . . . . . . .. . .. .. . . . . . .. . . . .. . . . .. 508-835-2473 
CA San Mateo, Mel Haynes .............. 415-573-0501 
NM Albuquerque, Charles Pinney ......... 505-268-0950 
UT W. Valley City, Mike Dale ............. 801-364-0606 

Local Distributors 
AZ Tempe, Hannah Hill .................. 602-431-1771 
CA San Diego, Access Technlgs. ......... 619-53D-1911 
CA San Juan Capistrano, Access Technlgs. 

....................................... 714-496-3318 
NM Albuquerque, Hannah-Hill .......•.... 505-268-0950 
UT W. Valley City, Hannah-Hill ..... :..... 801-364-0606 

AMERICAN CAPACITOR CORPORATION, 5367 Third 
Sl, Irwindale, CA 91706, Tel: 818-814-4444, FAX: 818-814-
4434; FSC No.: 59366; Empl.: 65; Sis. Mgr: Joseph 
Latourelle; Dis!. Mgr: Joseph Latourelle 

AMERICAN CHEMICAL ETCHING, See American 
Etching & Mfg. 

AMERICAN COMPUTER HARDWARE CORP., 2205 
S. Wright Sl, Santa Ana, CA 92705, Tel: 714-549-2686, 
TELEX: 330038; Empl: 25; Sis. Mgr: Regan Dunne 

AMERICAN CONTROL PRODUCTS, Div. of 
Precision Timer Co, Inc, 47 Westbrook Ind'i Pk., 
Westbrook, CT 06498, Tel: 203-399-8253, FAX: 203-399-
5619; E"1ll: 35; Sis. Mgr: J. H. Hunicke 

AMERICAN CONTROL TECHNOLOGY, INC., 825 
Village Quarter Rd., West Dundee, IL 60118, Tel: 312-426-
6780, FAX: 312-426-1057; Sis. Mgr: AI Shrock 
................................................. B01679 

AMERICAN CYANAMID CO, Metal Coated Fibers 
Dept, One Cyanamid Plaza, Wayne, NJ 07470, Tel: 201-
831-2856, TELEX: 219-136, TWX: 71D-98B-3045, FAX: 
201-839-8647; SIs. Mgr: Stephen D. PouHot 

AMERICAN ELECTRONIC LABORATORIES, INC., 
305 Richardson Rd., Lansdale, PA 19446, Tel: 215-822-
2929, TWX: 51 D-661-4976; FSC No.: 93346; Empl: 1,800; 
Sis. Mgr: Arthur Gross 

AMERICAN ELECTRONICS, 1600 E. Valencia Dr, 
Fullerton, CA 92631, Tel: 714-871-3020, TWX: 91D-592-
1256; FSC No.: 89321; Empl.: 200; Sis. Mgr: Bill Holland 

AMERICAN ETCHING & MFG., 13730 Desmond Sl, 
Pacoima" CA 91331-2796, Tel: 818-896-1187, FAX: 818-
896-0095; Empl: 90 

AMERICAN HV TEST SYSTEMS INC., Central Garrett 
Ind'l PI<., Acciden~ MD 21520, Tel: 301-826-8651, TELEX: 
862"23; Empl: 40; Sis. Mgr: Don Lovett 

FAX: 401-723-1420 
AMERICAN INSULATED~WIRE CORP., Leviton 

Mfg_ Co_, 36 Freeman Sl, Pawtucket RI 02882, Tel: 401-
726-0700, TWX: 71 D-364-0150; Empl: 1300; SIs. Mgr: 
John Pimental; Dis!. Mgr: Dennis Andrews .... Co1763 

Local Sales Offices & Reps 
CA Pico Rivera, Levnon-American ........ 213-949-8575 
CT Hartford, Spec-Tech .................. 617-795-7250, 
FL Margate, EPM Corp ................... 305-977-0331 
GA Atlanta, Cavendish & Winchester ..... 404-449-5104 
GA Atlanta, Leviton/ American ............ 404-691-9303 

AM ERIC 

IL Chicago, LeWon/ American ........... 312-766-4100 
MI Detroit, Leviton/American ............. 313-833-3100 
MN Lakeville, Peter Ga/dikas .• . . . . . . . . . . .. 612-435-7549 
NY New York, Levnon Corp. Headquarters 

....................................... 212-229-4040 
NC Kings Mountain, Cavendish & Winchester 

.. .. .. .. .. . .. . . .. . . . .. .. .. .. .. .. .. . . ... 704-739-9297 
PA Philadelphia, Unton Assocs. .......... 215-277-8800 
TN Manchester, Cavendish & WInChester 

....................................... 615-728-7291 
TX Dallas, Levilon/American ............. 214-241-4556 
TX Houston, Levnon/ American .. . . . . . . . .. 713-958-2816 
WA Seattle, Levnon/ American ............ 206-576-0242 

AMERICAN MICROSEMICONDUCTOR, INC., 133 
Kings Ad., Madison, NJ 07940, Tel: 201-377-9566, TWX: 
71D-986-8500, FAX: 201-377-3078; Empl: 15; SIs. Mgr: 
W. M. Foley; Dist. Mgr: D. B. Wilson ........... A0 2155 

AMERICAN POWER DEVICES, 7 Andover Sl, Andover, 
MA 0181 0, Tel: 617-475-4074, TELEX: 951206; E"1ll: 140; 
SIs. Mgr: A. Bryant 

SERVING A NATIONAL 
MARKET SINCE 1972 

® 

CALL TOLL FREE: 

1-800-344-4539 
AK, PR.: 218-681-6674 

FAX: 218-681-3380 
701 BROOKS AVE. SOUTH 

P.O. BOX 677 
THIEF RIVER FALLS, MN 56701 

AGASTAT 
Over 

100.000 
Timers 

in Stock • 
Over 

8,000,000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Oay 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 611 



AM ERIC 
AMERICAN LASER SYSTEMS, INC. 751 s. Kellogg 

Ave.. Goleta, CA 93117, Tel: 805-967-0423, FAX: 805-683-
4382; FSC No.: 5850; EmpL: 7; SIs. Mgr: L Shallenberger 

AMERICAN MAGNETICS, 740. watson Center Ad., 
Carson. CA 90745, Tel: 213-n5-8651, fAX: 213-834-
0685; EmpL: 300; SIs. Mgt: Charlotte Williams 

AMERICAN MAGNETICS, P.o. Box 49, Carterville. IL 
62918, Tel: 61~; EmpL: 120 

AMERICAN MAGNETICS, P.O. Box 2509, Oek Ridge, TN 
37931-2509, Tel: 615-482-1056, TaEX: 557-592, FAX: 
615-482-5472; EmpL: 30; SIs. Mgt: E. T. Henson 

AMERICAN MICROSYSTEMS, INC. See GOULD 
AMI 

AMERICAN MICROWAVE TECHNOLOGY, INC. 
1127 S. Placentia Ave., Fullerton. CA 92631, Tel: 714-680-
4938, FAX: 714-871-2453; EmpL: 31; SIs. Mgt: Lowell A. 
Beezley 

AMERICAN MONARCH, 2801-37th Ave., N.E., 
MInneapolis, MN 55421, Tel: 812-788-9161; FSC No.: 
11146; EmpL: 120; SIs. Mgt: B. SUtherland; DiSI. Mgt: 
Wetrdy Studer 

a,IAmerlcan 
.jf) Relays, Inc 

FAX: 213-944-0590 
AMERICAN RELAYS, INC., 10306 Norwalk Blvd., Santa 

Fe Springs. CA 90870, Tel: 21~7; FSC No.: 
lHY41; EmpL: 45; SIs. Mgt: Richard Lenning 
.. .. .. ...... . . . .. ... ..... .. .. ... .. .. .. .. ... a-1422-1426 

Local Sales Offices & Reps 
CA Irvine. Vale EIctm. Assocs. ............ 714-551-4004 
CT Guilford, Data Mark, Inc. .............. 203-453-0575 
FL ~ Bch, Bolton Assocs......... 305-975-7245 
NY Jericho, J-Square Mktg.. Inc. .......... 516-935-3200 
OH Cleveland, Components, Inc. .•.....•.. 216-243-9200 
OH Dayton. Components, Inc. ............ , 513-436-0255 

FAX: 312-888-7094 
AMERICAN RESEARCH & ENGINEERING, 1500 

Executive Dr. Elgin, IL 60123, Tel: 312-888-7245, 1WX: 
910-251-3008; Dist. Mgt: Nancy Crenshaw .. .. 801680 

Local Sales OffIces & Reps 
IL Elgin, American Researoh & Engi~ng 

.. .. .. . .. . .. . .. . .. . .. .. .. .. .. .. .. . . . ... 312-6611-7255 

Local Distributots 
AL Huntsville, C9mp. Diots. ............ ... 205-683-7501 
CA San Diego. Deco EIcIms. ............. 61!Hl93-1595 
CA San Diego. Southland .............. ,. 619-576-6634 
CA San Jose, Erie EIcIms. ................ 408-432-1111 
CA San Jose, Passive Teelmlg. . . . . . . . . . .. 406-435-5566 
CA Santa Clara, Pyramid EIcIms. ......... 406-727-9610 
CO Englewood. C9mp. Oists. ............. 303-799-4916 

..ASC AMERICAN SWITCH 

Over 
8,000,000 
Relays & 
Switches 
in Stock. • 

The 
Largest 
Relay & 

Switches 
Distributor 

in the World. 

Orders PlaCE by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835-1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

s.nhl Monic., CA 90404 O8kllnd, CA $4606 

Manufacturers and Sales Offices Directory 
FL Melbourne, Comp. Oists. .. .. .. .. .. .... 305-724-9910 
IN Indianapolis, AdVent Electronic........ 317-672-4910 
MA Bu~inglon. TLC EIcIms. ............... 617-273-0140 
MA Needham. Cronin Electronics. . .. . .. .. 617-449-5000 
MI Farmington Hills, AdVent Electronics 
NJ Parsippany, Fabe Electro Sis., Inc. .... 201-299-1123 
NJ Rockaway, NASCO Electronics ....... 201-625-nn 
NY Dewitt, Cronin Electronics ............ 315-433-0033 
NC Raleigh. C9mp. Oists. ................. 919-767-7311 
Of! Beav~ Murphy EIcIms. .....•..... 503-642'2001 
TX ,Deflas, CorT1lonents Distributors ...... 214-644-0374 
VI Salt Lake City, Harnihon AvneI ........ 601-972-2600 
WA Redmond. Murphy EIcIms. ............ 206-861-1234 

FAX: 617-245-4531 
AMERICAN SWITCH CORP., 134 Water St. Wakefield, 

MA 01660, Tel: ~17-246-1oo7, 1WX: 710-346-6756; FSC 
No.: 54659; Empl: 40; Sis. Mgr: Mike Palmerino; Dist. 
Mgt: Mike Palmerino .. ; .. .. . .. .. .. .. .. .. .. .. ... a-1681 

Local Sales Offices & RfJPS' 
AL Decatur, Tenn Tech .................. 205-350-0630 
p;z Scottsdale, BSE, Inc. .................. 602-463-0373 
CA Arcadia, HMC, Inc. .................... 816-447-<l956 
CA San Jose, Vernexx .......... ,........ 406-972-9072 
CO Boulder, StratIord Gill ................ 303-530-3194 
FL Deerfield Beh., Newel~Hynes ......... 305-429-3207 
GA Marietta, Tenn Tech .................. 404-971-1419 
IL Wheaton, Chadra-Schilke .......•..... 312-653-8126 
IN Acton. Nationwide COmps. ............ 317-872-7207 
IA Marion. MSB Assocs. ................. 319-3n-6261 
KS Shawnee Mission, MSB Assocs. ...... 913-432-2131 
MA Andover, Crawford Assocs. ........... 617-470-2122 
MI Grand Blanc, Inter-comm ............. 313-695-0665 
MN Golden Valley, Highland Sis. .......... 612-546-2123 
MO St Charles, MSB Assocs. ............. 314-946-55n 
NY Marcellus, Mullahy SIs. ............... 315-685-6260 
NY Patchogue, Optimum Sis. ............. 516-756-0644 
OH Willoughby, Nationwide Comps. ...... 216-946-3226 
OR Forest Grove, Doran Sis. .............. 503-357-3333 
PA Elkins PI<.. Arnold Assocs. .. .. .. ....... 215-742-D600 
TX Dallas, AlHed Comps. ................. 214-236-0408 
VI Salt Lake City, Sage Sis. .............. 601-467-5451 
WA Redmond. Doran SIs. ................. 206-865-1865 
EXP CT ILilchfield, Intrade ................. 203-567-5901 

Local Distributors 
AL Binnington. Forbes Distbg. .... ;' ....... 205-251-4104 
P;z Phoenix. Arizona Camps. ............. 602-269-5655 
P;z Phoenix. Electro Camps. .. . . . . . . . . .. .. 602-256-2665 
P;z Tempe. ReO Inds. .................... 602-636-0979 
CA Buena PI<.. Cypress EIcIms. ........... 213-744-0355 
CA Los Angeles, Elec. Switches .......... 213-660-1310 
CA San Diego. Deco Elctms. ..... : .. ,.... 61 !Hl93-1595 
CA San Jose, Rose EIcIms. .............. 406-943-0200 
CA San Jose, Sierra West ................ 4Q6-435-74n 
CA Santa Monica, Master Diots. .......... 213-452-1229 
CA Sunnyvale, PSC ...................... 406-737-1333 
CA Tustin, Western Swilch & Controls .... 714-731-4333 
CO Englewood, Indelco .. .. .. .. .. .. .. .. ... 303-694-9444 
CT Bridgeport. Park Oists. ................ 203-366-7200 
CT wahingford, Mid-State Elctms. ........ 203-265-9900 
DE New Castle, EIcIms. Exchange .....•. 302-322-5401 
FL Ft Lauderdale, Brothers EIcIms. ...... 305-561-6700 
FL Largo, EIctm. Precepts .... .. .. .... .. .. 813-544-3636 
FL Oakland PI<.. Zelcon .................. 305-565-2555 
GA Doraville, Speciahy ................... 404-458-6341 
10 Spirit Lake, A-I EIcIms. ................ 208-1123-3111 
IL Chicago, Leeds Elctms. .. .. .. .. .. .. .. . 312-625-3800 
IL Chicago. Nep EIcIms. .. .. .. .. .. .. .. ... 312-625-8400 
IL Wheeling. Hawk Elctms. .............. 312-459-4030 
IN Carmel. Abex Elctms. ................. 317-846-1323 
IN TeneHaute, Midwest Supp. .......... 812-232-0167 
IA Cedar Rapids, Iowa Radio Supp. ...... 319-393-4510 
IA W. Des Moines, Ramco Co. ........... 515-225-6933 
KS WIChita, Radio, Inc. ................... 316-264-2796 
MD Beltsville, PSI ......................... 301-937-4960 
MD Jessup, Treeko EIec. .. ........ ........ 301-470-3300 
MD Kensington. Marine Air Supp. ........ , 301-949-9560 
MA Lowel( Pilgrim EIcIms. ,................ 617-454-9869 
MA Marlboro, Hardware Specialties ....... 617-461-8622 
MA Westborough, In Stock Prods. ........ 617-870-5750 
MA Wilmington. North Star EIec. .......... 617-657-5155 
MA Woburn. Abbott EIcIms. .. ; . . . . . .. . .. .. 617-935-2040 
MI Battle Creek, Greet Lakes EIcIms. .... 616-731-4156 
MI Grand Rapids, Calder Elctms. ......... 616-696-7400 
MI St Clair Shores, Spemco ............. 313-nl-27oo 
MN Burnsville, Cassidy EIcIms. ........... 612-895-9026 
MN Fridley, Voyager EIcIms. .............. 612-571-nBII 
MN Minneapolis, Tooec Corp. ............. 612-866-3662 

MO St Louis, Wes-Garde Camps. ....•.... 314-567-7776 
NH Hudson, Diamond EIec. ............... 603-8B3-1515 
NJ E. Brunswick, Brothers EIcIms. ........ 201-236-2200 
NJ Dakland,Relay Specialties ............ 201-337-1000 
NM Albuquerque, Intl EIcIms. ............. 505-345-6127 
NY Amherst. SId EIcIms. ................. 716-691-3601 
NY Bohemia, Key Comps. ................ 516-567-7500 
NY E. Syracuse, Add EIctms. ............. 315-437-0300 
NY Mt Vernon. OAR ...................... 914-699-2224 
NY Rome, Rome EIcIms. .................. 315-337-5400 
NY Woodside, SWitches Unhd. ............ 716-476-5000 
NC Raleigh,Service Plus ................. 91 !Hl5o-955O 
NC Winston-Salem, Kirkman EIcIms....... 919-722-9131 
OH Dayton. StoIts-Friedman .............. 513-296-5555 
OH Willoughby, Gateway Megatech ...... 216-953-0333 
Of! Beav~ Rose EIcIms. .: ........... , 503-629-9286 • 
PA Norristown, Kimberly James Co. ...... 215-666-7286 
PA Philadelphia, Shap EIcIms. .....•..•.. , 215-969-3300 
RI Pawtucket. Major I Edwards ........... 401·725-7400 
TX Arlington, Bell C9mp. Sis. ............. 617-461-5303 
TX Austin, GaJtronics..................... 512-937-7470 
TX Dalles, WholeSale EIcIms. ............ 214-624-3001 
TX EI Paso, InIl EIcIms. .................. 915-596-3406 
TX Ft Worth, lnell EIcIms. ................ 617-731-7321 
TX Garland. J & S EIcIms. ...... .... .. .... 214-467-8606 
VI Salt Lake City, SId Supp. Co. ......... 601-486-3371 
WA Kent. Pyramid Ehms. .. .. .. .. .. .. .. .. .. 206-683-7200 
WV Huntington. EIctm. Supp. .•.. . . . . . . . . .. 304-523-6443 
WI Mequon. Lake-View EIcIms. .......... 414-3n-6250 
WI Milwaukee. Progressive Image ........ 414-321-4722 
WI New Berlin. Nep EIcIms. ..... ,........ 414-765-9100 
Can Markham, Ont. Deskin Sis............. 416-475-1412 
Can Montreal. Que., Prelco EIcIms. ....... , 514-369-6051 
Can Montreal, Que., Versatech EIcIms. .... 514-461-0196 
Can Surrey, B.C. Memco .................. 604-5Q()-1553 

Cl:; american 
technical 
ceramiCS 

COIII', 

FAX: 516-547-5748 
AMERICAN TECHNICAL CERAMICS 

CORPORATION. 1 Norden La.. Huntington Sta. NY 
11746-2102, Tel: 516-547-5700, TaEX:825707; FSCNo.: 
29990;11272-888-73; Empl: 497; SIs. Mgt: D. Davis, Dir. 
Sis. . . . • . • . . . • . . . . . . . . • . . . . . . . . . . . . . • . . . . .• A-1007-1011 

Local Sales Offices & Reps 
P;z Phoenix. Odyssey 1 .................. 602-246-6846 
CA EI Segundo, Fahy/Schoenduve, Inc. .. 213-322-4991 
CA MIn. View, Felly/Schoenduve,lnc. .... 415-962-6330 
CA San Diego, Felly/SChoenduve,Inc. ... 619-292-5136 
CO Englewood, FG Mktg. Co. ............. 303-795-9176 
FL Lighthouse Pt, R C. Simon & eo.. Inc. 

GA Lawrenceville, M Lader Co. .......... . 
IL Chicago. Tech. Sis., Inc. .............. . 
KS Goddard, Midwest Tech. Sis., Inc. .... . 
KS Lenexa. Midwest Tech. Sis., Inc. ...... . 
MD Columbia, M Lader Co. .............. . 
MA Topsfield. RF. Assocs. .............. .. 
MN New Brighton. TWC Sis. ........... : .. 
MO St Charles, Midwest Tech. Sis., Inc. ... 
NJ Freehold, RF EIctm. Sis. Co. Inc. .•.... , 
NM Albuquerque, Bestech EIec. C9mp. Sis. 

305-941-2757 
404-264-6111 
312-237-7210 
316-794-8565 
913-666-5100 
301-361-1550 
506-6B7-9762 
612-636-1 no 
314-441-1012 
201-431-3374 

.................................... ,.. 505-29&0034 
NY Buffalo. Upstate Engrg. Sis. ........... 716-632-0011 
NY Huntington Sta. American Tech. Ceramics Corp. 

.. ,.................................... 516-547-5700 
NY Melville, RF EIctm. Sis. eo.. Inc. ....... 516-420-6690 
NY Rochester, Upstate Engrg. Sis. ........ 716-225-2363 
NY Utica. Upstate Engrg. Sis. ............. 315-797-6721 
NC Gr8ensboro, M Lader Co.. ......... ... 91 !Hl74-8970 
OH Kettering. J. May Assocs., Inc. .......•. 513-299-8424 
Of! Beaverton, Quest Mktg. Inc. ...... .. ... 503-641-73n 
PA Conshohocken, M. Lader Co. ......... 215-625-31n 
TX RichBrdson, Vector Sis. Co. ........... 214-234-4291 
WA Bellevue, Quest Mktg. Inc. ............ 206-747-9424 

AMERICAN TIME PRODS, DIV. See Frequency 
Control Prods., Inc. 

AMERICAN ULTRAVIOLET, 562 Central Avenue, Murray 
Hil( NJ 07974, Tel: 20,-665-22", TaEX: 13-9266, FAX: 
201-665-9523; EmpL: 19; SIs. Mgt: M. C. Stines; Dist. 
Mgt: M. C. Stines 

AMERICAN WIRE & B.ECTRONICS, 31981< Airport 
Loop Drive, Costa Mesa. CA 92626, Tel: 714-957-6905, 
FAX: 714-722-6163;Empl: 5; SIs. Mgt: Greg Corzine; 
Dist. Mgr: Rey Forbes 

612 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 
AMERICAN ZETTLER INC AMHERST INTERNATIONAL CORP, Cover Craft 

• • Oiv, 540 Commercial St., Manchester, NH 031 01, Tel: 603-
644-3555, 1-800-547-5600, FAX: 603-644-3550; SIs. 

FAX: 714-831-8548 Mgr" Brock Pu1ney; Dist. Mgr" Brock Putney 

AMILON CORP, 49-12 30th Ave, Woodside, NY 11377, 
AMERICAN ZETTLER, 75 Columbia, Aliso Viejo, CA Tel: 718-274-1794, TElEX: 4972608, FAX: 718-278-5621; 

92656, Tel: 714-631-5000, T8..EX: 6H1472; EmpL: 200; ErnpL: 50; SIs. Mgr" L Rosenblatl 
Sis. Mgr" Michael Snell .................. 801428-1431 

Local Salas Offices & Reps 
AL MadlSOI\ Benchmark Tech. Sis. •..•..• 205-464-0033 
AZ. Tempe, Allegro Assocs., Inc. •.•..••.•. 602-967-1337 
CA Irvine, IntEllCOlln •••.•..•••.....•.•..•. 714-733-1879 
CA Newbury Park, Intercom. . . • . . • . . . . . • . 805-499-4024 
CA San Oiego, Cetinske Sis. Co. .......... 619-487-3335 
CA San Jose, Arnold Tech. Sis., Inc. .•..•. 408-954-0400 
CO lorvnont. Luscombe Engrg. Co. ..... 303-n2-3342 
CT Madison, Focus EJctm Sis., Inc. ..•.... 203-245-4314 
FL CasseIberTy, Southern EJctm Sis. Inc. 

....................................... 407-332-4718 
FL Melbourne, Southern EJctm Sis. Inc. •. 407-242-9661 
FL West Palm Beach, Southern EJctm Sis. Inc. 

....................................... 407-790-4369 
GA Norcross, Benchmark Tech. Sis. ...•.. 404-446-1711 
IL Arlington Hgts., KMA Sis. Co. ......... 312-398-5300 
IN Cannel, Berndt Assocs. ............... 317-844-0114 
KS Overland PI<, AME Sis. ..•.....•...... 913-262-3971 
MD Gaithersburg, Naudain Assocs. So. Inc. 

.. .. ... ........................... ... .. 301-259-5040 
MA Taunton, Focus EJctm Sis., Inc. ....... 508-824-3840 
MI Ypsilanti, Techrep, Inc. ...•.....•..•... 313-572-1950 
MN Minneapolis, R.W. Marshall Co. ....... 612-929-0457 
MO St Charles, AME Sis. •...•.•..••...... 314-947-0333 
NJ Marlton, Naudain Assocs., Inc. ••..•... 609-983-5300 
NJ Rshway, R. E. Breuer Co, Inc. . • . . . . . .. 201-388-5045 
NM Albuquerque, Thorson Desert ~ Inc. 

. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. 505-293-8555 
NY A1axander, Union Mktg. Grp. ..••.•..•• 718-591-1219 
NY Port Chester, R. E. Breuer Co. Inc. .•.. 914-939-3887 
NY Rochester, Union MkIg. Grp. .......... 716-546-7820 
NY S. Farmingdale, R. E. Breuer Co., Inc. •. 516-694-6597 
NC Wake Forest, Mountain Electro, Inc. ... 919-556-7103 
OH Cincinnati, Makin & Assocs. ........... 513-871-2424 
OH Columbus, Malcin & Assocs. .......... 814-848-5424 
OH Solon, Malcin & Assocs. •..•.. . . . • • . . .. 216-248-7370 
OR Beaverton, Thorson Co. N.W. •••••.••. 503-644-5900 
TX Irving, AID EIctms. .................... 214-790-4761 
TX Irving, EDC ....••...•.•..••........... 214-257-()322 
UT Midvale, Luscombe Ehgrg. Co. ........ 601-565-9885 
WA BelIewe, Thorson Co. N.W .........•.. 206-455-9180 
WI Milwaukee, KMA Sis. Co. ............. 414-259-1n1 
can Missiasauga, Ontario, LCC TechnJgs., Inc. 

..........................•..•......... 416-897-7571 

Local DisI1ibutors 
AL Huntsville, Electro-Wise............... 205-721-on3 
AZ. Tempe, Acacia EIctms. .....•..•..••.. 602-894-2874 
CA Buena PI<, Cypress EIctms. .. . . . . . •. . . 714-521-5230 
CA Fountain Valley, Componen1s Ctr. ... . . 714-979-0433 
CA San Diego, Cypress EIctms. .......... 619-535-0011 
CA Santa Clara, Componen1s Ctr. ........ 408-988-3751 
CA Santa Clara, Cypress EIctms. •....•..• 408-980-2500 
CA Santa Monica, Mester Distrs. . . . . . . . . . . 213-452-1229 
CO Englewood, Cypress EIctms. ..•.. " .• , 303-792-5629 
CO Lakewood, Acacia EIctms. ............ 303-232-2882 
CT E. Haven, J V EIctms. .....•.•.•..•..•. 203-469-2321 
CT Wallingford, The Greene-Shaw Co. ... 203-265-3333 
FL Fl L.auderdaIe, TIlIl8 EIctms. ....... , .. 305-484-7n8 
FL Orlando, Time EIctms. .•..•......•..•. 407-84 Hl565 
IL Usle, Comps., Inc. .......•..•.....•..•. 312-852-n07 
IN Cannel, Altex EIctms. ..••.•..••.•..... 317-848-1323 
MD Jessup, Treeko Sis., Inc. .....•......•. 301-470-3300 
MD Savage, PyItronic Inds. ............... 301-953-9650 
MA Peabody, Time EIctms./New Eng. .... 617-532-6200 
MN Eden Prairie, Cypress EIctms. . . . • . . • . . 612-934-2104 
MN New Brighton, Chris EIctms. Distrs. .. , 612-631-2647 
MO St Louis, Time EIctms. ...•....••..... 314-391-6444 
NJ Oakland, ReJay Spec. ................. 201-337-1000 
NJ W. BerHn, General Camps, Inc. ••..... 609-768-6767 
NY BuHaIo, Genesee IndL EIctms. ........ 716-873-9661 
NY Farmingdale, Pride EIctms. .•.••..•... 516-293-4020 
NC Raleigh, Rasco/Raleigh ••..•..•..•... 919-781-5700 
OH Centerville, Altex EIctms. ...•......... 513-436-0067 
OH Dublin, Time EIctms. .••.••..•..•...... 614-761-1100 
OR Beaverton, Acacia Sis. ....•....•..•.•. '503-846-33n 
PA Montgomeryville, PyHronics Inds. .•... 215-643-2850 
TX Dallas, Cypress EIctms. ...... ,........ 214-869-1435 
TX Dallas, Wallace EIctms. •..••.•.•..•..• 214-340-0400 
TX Richardson, RSC EIctms. .....••.••..• 214-644-3444 
WA Redmond, Time EIctms. ......••.•...• 206-882-1600 
WI Milwaukee, Progressive Image ••.••.•. 414-321-4722 

AMETEK CONTROLS OIV, Ametek Fiber Optic 
Products. 820 Pennsylvania Blvd, Feasterville, PA 19047, 
Tel: 215-355-6900, TELEX: 29-1769, FAX: 215-355-2937; 
ErnpL: 100; SIs. Mgr" Jon Koval, Bus. Un~ Mgr. 

AMETEK, INC., Mansfield & Green Div, 8600 Sunset Dr. 
Largo, FL 34643, Tel: 813-536-7831, FAX: 813-539-6882; 
EmpL: 120; SIs. Mgr" Gary Queensbeny 

~ 
AMITRON 
American Micro-Tronix Inc. 

FAX: 508-686-0622 
AMITRON, American Micro-Tronix, Inc" 85 Aagship 

Drlve, North Andover, MA 01845, Tel: 5011-686-1882; SIs. 
Mgr" Jan Johnson ............................. A0 1873 

Local Sales Offices & Reps 
AZ. Tempe, caIn Technlg. ......•.......•. 602-966-4322 
CA Orange, Cain Technlg. ....•..•.....•.. 714-997-7311 
CA San Jose, Precision Sves. ............ 408-996-2808 
CA Van Nuys, caIn Technlg. .......•..... 818-904-9392 
CO Englewood, Cain Technlg. .......•.... 303-22CH1118 
CT WetherSfield, Compak, Inc. ...........• 203-563-4784 
FL Melbourne Bch, Millett Assocs. ....... 305-725-5055 
MD Columbia, PSA ••.....•..•.....•...•.. 215-245-0513 
MA Hudson, Compak, Inc. ................ 617-568-0331 
PA Trevose, PSA ..••.•..•......... " ., . .. 609-234-0661 
NY Hicksville, L-Tronix .........•......... 516-935-0220 
TX Plano, BKAssocs. ................•... 214-437-4153 
VA Lynchburg, PSA .....•.........••.•... 215-245-0513 
VA Oakton, PSA ....•.•.....•..••.•....... 215-245-0513 

Local DIsIJjbutCJrs 

MA Stoneham, East Coast Microwave.... 617-279-0900 

AMKEY, 55 Chase St., Melhuen, MA 01844, Tel: 508-975-
5445, FAX: 508-975-0357; EmpL: 35; SIs. Mgr" Philip P. 

. Bodoni; Dis/. Mgr" Philip P. Bodonl ...... a0 1856-1857 

Local Sales Offices & Reps 
CA San Diego, Mesa Comps. ............. 619-278-8021 
IN Fl Wayne, R. L Bontempo Assocs., Inc. 

................................... , . .. 219-478-1057 

AMLAN, INC. 97 Thomwood Ad., Stamford, CT 06903, Tel: 
203-322-1913, TElEX: 643647, FAX: 203-322-7648; Sis. 
Mgr" Mark Landeweer; Dist. Mgr.· Mark Landeweer 

ANiP 
AMP, Box 3808, Harrisburg, PA 17105, Tel: 717-564-0100, 

TWX: 51~7-4110; EmpL: 23,000; SIs. Mgr" Larry 
Backus; Dist. Mgr" NaaI Spetz .... C0 1126,1156-1265 

AMP 

@AMERICAN 
~ZETTLER 

The. Largest 
Relay •• 

Distributor 
in the World. 

Over 
8,000,000 
Relays & 
SWitches 
in Stock. 

Orders Plae. by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

~NlP 

SERVING A NATIONAL 
MARKET SINCE 1972 

® 

CALL TOLL FREE: 

1-800-344-4539 
AK, PR.: 218-681-6674 

FAX: 218-681-3380 
701 BROOKS AVE. SOUTH 

P.O. BOX 677 
THIEF RIVER FALLS, MN 56701 

~!~-
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 10th 51. Oakland. CA 94606 

(AMP) 
(213) 452-8002 

EEM 1989 North American offices only. For worldwide reps & distributors, see VoL W. 613 



AMP Manufacturers and Sales Offices Directory 

I.Oc8l Sales Offices & Reps IL Addison, LCOMP. Inc. ................ . 312-628-1400 
312-86G-8564 
312-364-3750 
312-279-1000 
312-359-5500 
312-490-0755 
312-459-4030 
312-350-0610 
317-844-9333 
317-875-8200 
317-297-0483 
319-382-4757 
913-441-1801 
913-492-3121 

CA Compton. AMP ..................... .. 213-537-4490 
408-255-3830 
312'351-5020 
214-550-1114 

IL Bensenville, Hamilton Avnet Elcims. .. 
IL Elk Grove, Schweber EIclms.Corp. .. . 

CA Cupertino, AMP .........•........... " . IL Elmhurst, Semiconduclor Spec. ...... . 
IL Schaumburg, AMP ................... . IL Palatine. OHM EIctms., Inc. .......... . 
TX Irving, AMP ......................... .. IL Schaumberg, Marshall ............... . 

I.Oc8l DisIributot8 IL Wheeling. Hawk Elcims. ............. . 

TX 
p;z 

NJ 
Me 
NC 
PA 
MA 
CA 

CA 
CA 
CT 
AL 
AL 
AL 
AL 
p;z 
p;z 
p;z 
p;z 

CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 

CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 

'CA 

CA 
CA 
CA 
CA 
CA 
CA 
CA 
CO 

CO 
CO 
CO 
CO 
CT 
CT 
CT 
CT 
CT 
FL 
FL 

Austin, Hamiltonl AvnetElclms. ...... . 
Chandler. HamiKon! Avnet Elctms. ...• 
CheRy HiI~ Hamiltonl Avnet EIcIms. .. . 
Columbia, Hamiltonl Avnet Elcims. ... . 
Greertboro, Hammond Elcims. ....... . 
Horsham, Schweber Elcims. ......... . 
Peabody. Hamiltonl Avnet Elcims. ... . 
Sacramento, Ha/rliftonl Avnet Elcims. 

Sante Clara, Cypress Elcims. ........ . 
Sunnyvale, Hamilton! Avnet Elcims. .. . 
Wallingford, Marshall Inds. ........... . 
Huntsville, Hamilton! Avnet .......... . 
Huntsville, Marshall .................. . 
Huntsville, Powell EIcIms. ............ . 
Huntsville, Tome Elcims. ............. . 
Phoenix, DarlS EIcIm Supp. ......... .. 
PhOeniX; Marshall .................. .. 
Phoenix, Sterling Elcims. Corp. •...•.. 
Tempe, lime EIcIms. ............... .. 

512-837-8911 
602-961-6400 
609-424-0110 
301-995-3500 
919-275-6391 
215-44HI600 
617-531-7430 

916-925-2216 
406-960-2500 
408-743-3427 
203-265-3822 
205-837-7210 
205-881-9235 
205-539-2731 
205-721-1133 
602-275-2885 
~ 
602-268-2121 
602-967-2000 

Anaheim, Tome Elcims. ............... 714-937-0011 
Buena PIt, Cypress .. .. .. • .. • .. .. .. ... 714-521-5230 
Chatsworth, Hamillon Avent EIcIms. .. 818-700-1222 
Chatsworth, Marshailinels. ............ 818-407-4100 
Chatsworth, Time Elcims. . .. .. .. .... .. 818-998-7200 
Costa Mesa, Avnet Inc. ............... 714-754-6100 
Costa Mesa, Hamillon/Avnet ......... 714-641-4199 
Culver City. Avnet,Inc. ................ 213-558-2123 
EI Monte, Marshallinds. .............. 818-459-5500 
Fountain Valley. Comps. CIr. Inc. ...... 714-979-0433 
Fullerton, Pyramid Elcims. ............ 714-n3-0781 
Gardena, Hamilton! Avnet .... ... ... ... 213-615-3900 
Gardens, CA Switch & Signal •......•. 213-no-2330 
HaWlhome, Eleclro-Sonic Comps. .... 213-970-0997 
Irvine, Marshallinds. .................. 714-458-5314 
Irvine, Schweber Elcims. •............. 714-863-0200 
Manhattan IIch., Prime Electro Prods. 'Co. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . 213-379-3642 
Milpitas, Marshall Inds. ....... . . . . . . . . . 408-943-4800 
MiIpitas,Zack EIctms., Inc. ............ 408-942-5432 
Monrovia, Erik-A-Elcims. ...•..... . . . .. 818-574-1020 
North Hollywood. Alatec Prods. ....... 213-875-1790 
Ontario, Hamillon! Avnet Elcims. ...... 714-989-8818 
Placentia, Telasia EIctms., Inc. ........ 714-579-7555 
Rancho Cordova, Marshall Inds. •...•. 918-635-9700 
Sacraminto, Zack EIctms., Inc. ........ 918-448-3131 
San Diego. Cypress .................. 619-535-0011 
San Diego, Hamilton Avnet EIcIms. ... 619-571-7525 
San Diego. Marshall EIcIms.·Grp. ..... 619-578-9800 
San Diego. Tome EIcIms............... 619-58&-1331 
San Diego. Western Micro TechnIg.. Inc. 
... . .. .. .. .. .. .. .. . .. . .. .. . .. .. . .. .. .. . 619-453-8430 
San Francisco. Zack EIctms., Inc. ..... 415-628-1444 
San Jose, Powell Elcims. ............. 408-943-9020 
Sante Clara, Comps. CIr. Inc. • . . . • . • • . . 405-988-3751 
Sante Clara, Pyramid Elcims. ......... 408-727-9810 
Sunnyvale, TIITlIl EIcIms. .............. 408-734-9888 
Torrance, Kent EIcIms. Corp. ....•. '... 213-320-2700 
Torrance, Tome Elcims. ............... 213-320-0880 
Colorado Springs, Hamilton/Avnet Elcims. 
.. .. . .. .. .. . .. .. .. .. .. . .. .. .. . .. .. ... .. 303-637-0055 
Denver. CSlD. Inc. .................. .. 
Englewood, Hamilton Avnet Elcims. .. . 
Englewood, Tome EIctms. ............ . 
Thornton, Marshallinds. ............. . 
Cheshire, Tome EIcIms. ............. .. 
Danbury. Hamillonl Avnet ............ .. 
Wallingford, ALMO EIctms., Inc. ...... . 
Waltingford, Cronin Elcims. .......... . 
Wallingford, MarshaIIInds. .......... .. 
Altamonte .springs, Marshaliinels. ...•. 
Altamonte Springs, Schweber Elcims. 

303-292-9594 
303-740-1000 
303-799-8851 
303-451-8383 
203-271-3200 
203-797-2842 
203-269-6801 
203-265-3134 
203-265-3822 
305-767-8585 

...........•.......•......... ,......... 305-331-7555 

IL Wood Dale, TIITlIl EIcIms. ...•..•..•... 
IN Cannel, Hamiltonl Avnet ............. . 
IN Indianapolis. Bellinds. Inc. ........... . 
IN indianapolis. Marshall .............•... 
IA Cedar Rapids. Hamilton! Avnet ....... . 
KS edwardsville, Schweber Elcims. .....• 
KS Lenexa, Marshall .....•............•.. 
KS Overland PIt, Hamilton Avnet Eictms. 

....................................... 913-888-6900 
KY Lexington, Hamilton/Avnet EIcIms.-IBM . 

MD 
MD 
MD 
MD 
MA 
MA 
MA 
MA 
MA 
MA 
MI 
MI 
MI 
MI 
MN 
MN 
MN 
MN 
MO 
MO 
MO 
MO 
NH 
NH 
NY 
NJ 
NJ 
NJ 
NJ 
NJ 
NJ 
NJ 
NM 

. . . ...... ..•.. . .......... . .. .. .. . . .. ... 606-259-1473 
Columbia, Powell Elclms. ............. 301-995-6410 
Columbia, Tome EIcIms................ 301-963-3090 
Gaithersburg, MS Elcims. .. . . . . . .. . . . . 301-92H12OO 
Silver Springs, Marshall IneIs. ......... 301-622-1118 
peabody. Hamilton/Avnet Elctms. •.... 617-596-7880 
Andover. Belllnds., Inc. .•.....•.....•. 603-882-1133 
Needham, Cronin Elcims. ............. 617-449-5000 
Peabody. Tome Elctms. ............... 508-532-6200 
Wilmington, Marshallinds. ............ 617-658-0810 
Wrnchester. Bellinduslries, Inc. ...•... 617-729-5800 
Grand RapIds. Hamilton/Avnet " .•... 618-243-6178 
Livonia, Chalsea Inds. ............•.. , 313-525-1155 
Livonia, Marshall ..................... 313-525-5850 
Novi, Hamilton Avnet Elcims. ......... 313-522-4700 
Edina, Tome Elcims. .................. 612~1250 
Minnetonka. Hamiltonl Avnet . . . . • . • . .. 612-932-0600 
PIymou1h, Marshall................... 612-559-2211 
St Pau~ Gopher Elcims. Co., Inc. ..•.. 612-483-3322 
Bridgetown. Marshallinds. ............ 314-291-4650 
Earth City. Hamilton Avnet Elcims. .... 314-344-.1200 
St Charles, LecIronix ................. 314-946-6424 
St Louis. Tome Elctms. ............... 314-391-6444 
Manchester. Cronin Elctms. ........... 603-624-0105 
Manchester. Hamilton Avnet Elcims. .. 603-624-9400 
Buffalo. Summll Distrs................. 716-837-2800 
Camden, G.RS. EIctms., Inc. .......... 609-964-8560 
Falrfield, Hamilton Avnet EIcIms. .•• '" 201-575-3490 
Faillield, Marshall EIcIms. .......•..•.. 201-882-<l320 
Kenilworth, Federated Purchaser •.•.. 201-272-0505 
Mt Laurel, MarshalllneIs. ............. 609-234-9100 
Old Bridge. BTC.Inc. ................. 201-679-9300 
Plnebrook, Tome Elcims. .............. 201-862-4611 
Albuquerque, Hamilton Avnet Elcims. 

NY Bohemia, March EIctms., Inc. ........ . 
NY East Syracuse, Tome Elcims. ......... . 
NY Elmsford, Ancar Elcims. Supp, Inc. ..•. 
NY Fairport, Tome Elcims. ............... . 
NY Farmingdale, Pride EIctms., Inc. ...... . 
NY Hauppage, Marshallinds. ............ . 
NY Hauppauge, Hamillonl Avnet ...•...... 
NY Hauppauge, Tome EIcIms. ............ . 
NY Hempstead, Davis Elcims. Corp. ..•... 
NY Johnson City. Halp Elctms. ......... .. 
NY Johnson City. Marshall .............. . 
NY Lynbrook, Peerless Elcims. .......... . 
NY Rochester. HamiKonl Avnet .......... . 
NY Rochester. MarshaillneIs. ............ . 
NY Rochaeter. Meallne EIctms., Inc. ...... . 
NY Rome, Rome EIctms., Inc. ............ . 
NY Syracuse, Hamilton Avnet Elctms. ... . 
NY West Babylon, Delmar Elctms. ....... . 
NY Westbury. Schweber EIctms. Corp. ... . 
NC Charlotte, Tome Elcims. ............. .. 
NC Greensboro. Hammond EIctms., Inc. .. 
NC Raleigh, Hamilton Avnet Elcims. ..... . 
NC Raleigh, Marshall .................... . 
NC Raleigh. Southeastem Elcims. ....... . 
OH Akron, AESCO Elcims. .............. .. 
OH Cincinnati, Schuster EIctms., Inc. ..... . 
OH Columbus, Elcim. Mktg. Corp. ....... ~ . 
OH Dayton. Beilinels. .................... . 
OH Dayton. Hamilton! Avnet ............. . 
OH Dayton. Marshall ...... : ............. . 
OH Dublin, Tome Elctms. ................ .. FL Ft lauderdale, Hamillonl Avnet ....... 305-979-2802 

505-765-1500 . 
51 &-563-6000 
315-432-0335 
914-592-7100 
315-432-<l355 
51 &-293-4020 
518-273-2424 
51&-231-9800 . 
518-273-0100 
518-483-9200 
607-729-3528 
607-798-1611 
518-593-2121 
716-475-9130 
301-235-7620 
71 &-548-5373 
315-337-5400 
315-437-2641 
516-420-1234 
518-334-7474 
704-522-7800 
919-275-6391 
919-878-0819 
919-678-9882 
919-828-2311 
218-762-8818 
513-489-1400 
614-299-4161 
513-435-8860 
513-439-6700 
513-898-4480 
614-761-1100 
218-349-5100 
21&-248-1788 
216-425-8134 
614-882-7004 
918-252-7297 
5(l3-644-5050 

FL Ft lauderdale, Hammond EIctms., Inc. 

FL 
FL 
FL' 
FL 
FL 
FL 
GA 
GA 
GA 
GA 
GA 
GA 
ID 

Ft lauderdale, Marshall ............. . 
Ft Lauderdale, Tome Elcims. ......... . 
Orlando. Hammond EIctms. .......... . 
Orlando, Tome EIcIms. ............... . 
St Petersburg, Hamillon! Avnet ...... . 
Winter PIt, Hamilton! Avnet ......... .. 
Atlanta, Electro Air Corp. ............. . 
Norcross, Hamillonl Avnet .......... .. 
Norcross, Hammond ................ .. 
Norcross, Marshall ................. .. 
Norcross, Schweber Elcims. Corp. •... 
Norcross, Tome EIcIms. ............. .. 
Boise, Kimball Elcims. .............. .. 

OH Solon, Hamiltonl Avnet ............. .. 
305-973-7103 
305-977-4880 
305-464-7n8 
305-849-6060 
407-841-6585 
813-578-3930 
305-628-3888 
404-351-3545 OR 
404-447-7500 OR 
404-449-1996 PA 
404-923-5750 PA 

OH Solon, Marshallinds. ................ .. 
OH Twinsburg, Schuster EIctms., Inc. .... . 
OH Westerville, HamiIton!Avnet ......... . 
OK Tulsa, Hamilloni Avnet ................ . 
OR Beaverton, Marshall ................. . 
OR lake Oswego, HamiIton-Avnet Ek:tms. 

Portland, Radar Elec. Co., Inc. ....... .. 
Portland, Tome EIctms. > ............. .. 
Allentown, P. A. Peters, InC. •......•..• 
Essington. Tri-Com, Inc. ............. .. 

404-446-5642 PA Horsham,Schweber Elcims. Corp. ... . 
404-448-4448 PA King 01 Prussia, Tome Elcims. .. , ...... . 
208-342-3559 PA Mars. ALMO EIctms., Inc. ............ . 

503-635-8157 
503-233-3691 
503-684-3780 
215-434-5237 
215-521-3080 
215-44HI600 
215-33N19OO 
412-776-9090 

PA 
PA 
PA 
PA 
SC 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
UT 

UT 
UT 
UT 
VA 
VA 
WA 
WA 

WA 
WA 
WA 
WA 
WI 
WI 
WI 
NY 

Phi~a, Almo Elcims. Corp. ..... . 
Philadelphia, Powell Elcims. ...•..•.•. 
Pittsburgh, Hamilton! Avnet .......... . 
Wayne, Peek EIctms., Corp. ••..•...... 
Greertville, Hammond EIctms., Inc. .' .•• 
Austin, Kent EIcIms. Corp. ........... . 
Austin, Marshall ..•...•.......•....... 
Austin, Tome EIcIms. ..•.••••......•..• 
Carrollton, ConnecITek, Inc. •.•......• 
Canollton, Marshall Inds. ............ . 
Canollton, TIITlIl Elcims. ............. . 
Dallas, Sterling EIcIms. Corp. ........ . 
Dallas, Wallace EIctms., Inc. ......... . 
EI Paso, 1deaI1nds. Elcim Supp. •..•.. 
EI Paso, Marshailinds. ...•............ 
Ft Worth, G & W Elcims. Supp. ...... . 
Ft Worth, TTl Inc. ................... .. 
Houston, Kent Elcims. ............... . 
Houston, Marshall ................... . 
Irving. Hamilton/Avnet EIcIms. ....... . 
Richardson, Kent Elcims. Corp. ...... . 
Stafford, Hamifton.Avnet EIcIms. ....•. 
Salt lake City. Hamilton Avnet Elcims. 

Salt lake City. Kimball Elcims. ....... . 
Salt lake City. Marshall ............. .. 
West Valley City. Tome Elcims. ....... . 
Richmond, Sterling Elcims. Corp. .... . 

~~:..:::::::::::::::: 
Redmind, Pyramid EIcIms. Supp, 1flC. 

Redmond, Hamifton Avnet Elcims. ... . 
Redmond, Tome Elcims. ............. . 
Seattle, Radar EIe<; Co., Inc. ........ .. 
Spokane, Radar EIec. Co., Inc. ...... .. 
Milwaukee, Marsh EIctms., Inc. ....... . 
Waukesha, Hamilton! Avnet Elcims. .. . 
Waukesha, Marshall Inds. ........... .. 

215-698-4000 
215-365-1900 
412-281-4150 
215-2Q3.9000 
803-233-4121 
512-834-1900 
512-695-9200 
512-339-3051 
214-733-4411 
214-nlHl6OO 
214-241-7441 
214-243-1800 
214-340-0400 
915-n!H!647 
915-59S-0706 
816-83HI395 
214-550-2237 
713-780-7n0 
713-895-9200 
214-659-4100 
214-669-2800 
713-240-7898 

801-972-4300 
801-328-2075 
801-485-1551 
801-973-8181 
804-228-2190 
703-342-4444 
206-643-3950 

206-872-5800 
206-643-3950 
206-832-1800 
208-282-2511 
509-747-3053 
414-475-6000 
414-784-4518 
414-797-8400 

Arnperex~ 

AMPEREX ELECTRONIC COMPANY, A Div. of 
North American Philips Corporation, Providence 
Pike, Slatersville, RI 02876, Tel: 401-762-3800. '!REX: 
927584, TWX: 710-382-8332; FSC No.: 73445; ~L: 565; 
SIs. Mgr: Robert Carlin . .' ................ A·2156-2168; 

801046-1047.1317-1319 

Local Sales Offices & Reps 
AL Huntsville, CSR Elcims. .. . . . . . . . . • . . . . 205-533-2444 
p;z Ternpe,~SIs.Corp. ........... 602-968-7917 
CA Loa Alamitos, Amperex Sis. Corp. ..... 714-220-0999 
CA Sante Clara, Amperex SIs. Corp. ...... 408-727-6132 
CO Denver. ~ Sis. Corp. .... ;...... 303-989-7310 
FL Clearwater. HHP Assocs., Inc. ......... 813-797-4447 
FL Porl'1l8nO Beach, HHP Assocs., Inc. ... 305-971-5750 
FL Wmter PIt, HHP Assocs., Inc. ......... 305-740-0320 
GA Atlanta. CSR EIctms., Inc. ...•..•.....• 404-396-3720 
IL Wood Dale, Amperex Sis. Corp. ....... 312-880-7373 
IN Indianapolis,. Leslie M. DaVoe Co. ..... 317-842-3245 
KS· Shawnee MiS$iOn, Lowell-Kangas & Assoc. . 

....................................... 913-631-3515 
PA W. Conshohocken, Eastern Comps. Sis. Corp. 

... .. ... ..... .. . ...... .. .. ........ . .... 800-223-3851 
MA Norwood, Amperex Sis. Corp. ......... 617-769-6940 
MI Farmington Hills, R C. Merchant & Co., Inc. 

.. .. • .. .. . .. .. .. . .. .. .. .. .. .. .. .. . .. ... 313-478-4800 
MI St Joseph. R C. Merchant & Co., Inc. 

. ..........•............•.•...•........ 61&-983-7378 
MN Eden Prairie, Con1Jrehensive Tech. Sis. 

....................................... 612-941-7181 
MO St Louis, Lowell-Kangas & Assocs. ... 314-621-4050 
NY Hicksville, Amperex Sis. Corp. ...... ,.. 51&-931-6200 
NY Mendon, Tech-MaJI<, Inc. ........... ... 716-624-3840 
NY Utica, Tech-MaJI<, Inc. ................. 315-733-0575 
NC Raleigh, Amperex SIs. Corp. .......... 919-834-6829 
NC Raleigh. CSR ......................... 919-876-9200 
OH Dayton. ~ Sis. Corp. ........... 513-898-95n 
OR Beaverton, Western Tech. Sis. ........ 503-644-6860 
PA Willow Grove, ~ Sis. Corp. .... 215-659-6096 
TN Knoxville, CSR Elcims. ............... 615-5n-1317 
TX Dallas, Amperex Sis. Corp. ............. 214-231-3481. 
WA Beilevue,Westem Tech. Sis. .......... 206-641-3900 
WA Spokane, Western Tech. Sis., Inc. ..... 509-922-7800 

I.Oc8l DistributorS 
CA Anaheim, Pacesetler Elcims. ......... . 
CA Sante Clara, Cypress EIctms.. Inc. .... . 
CA Tustin, AVED. Inc. .................... . 
CO Denver. lee .......................... . 

714-n9-5855 
406-960-8400 
714-259-8258 
303-292-6121 
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Manufacturers and Sales Offices Directory 
CT WalDngford, Greene-Shaw ............ 203-265-3333 
FL Orlando, Hammond EIcIms. . . . . . . . . . . . 305-849-6060 
IL Elmhurst, Semiconductor Specialists 

..................................... 312-27!Hooo/5 
II. Schaumburg, QPS EIcIms. . . . . . . . . . . .. 312-884-6620 
IN Indianapolis, Mar Elctms. ............. 317-633-6699 
IA Cedar Rapids, Dee EIcIms. ........... 31 ~7551 
MA Wilmington, Northstar EIcIms. . ........ 508-657-5155 
MI Uvonle, Chelsea Indo., Inc. ............ 313-525-1155 
MN MinneapoDs, Sterling EIcIms. ......... , 612-831-2666 
/IlJ Camden, General Radio Supp. ........ 609-964-8560 
NY E. Syracuse, ADO EIcIms. ... . . . . . . . . . . 315-437-1835 
NY Plainview, ACI EIcIms. .. 516-293-6830,212-591-4045 
NC RaleIgh, Sager/Service Plus .......... 91~550 
OH CIncinnati, Chelsea ................... 513-793-2450 
PA McKean, AdVacom, Inc. ............... 814-476-7774 
TX Austin, Aved .......................... 512-454-6845 

AMPERfTE CO, INC, 600 Palisade Ave., Union City, /IlJ 
07087, Tel: 201-1164-9503, FAX: 201-864-3955; FSC Il10.: 
70563; EmpL: 76 

AMPEX CORP, 401 Broadway, Redwood City, CA 94063-
3199, Tel: 415-367-2011, TB..EX: 348464, FAX: 415-367-
2769; EfillL: 6000; Sis. Mgr; Doug Rowan, VP Mktg., Sis. 
&Svc. 

AMPHENOL CORPORATION, Corporate 
Headquarters, 358 Hall Ave., Wallingford, CT 06492, 
Tel: 203-265-8910. FAX: 203-265-8793; Ernpl: 32OO(USA) 
... ... . ... .... ... . .. . . . .... .. . .. . .......... C'1266-1267 

AMPHENOL, Bendix Connector Operations. 40-60 
Delaware St, Sidney, NY 13838, Tel: 607-563-5011, 
TB..EX: 932456, FAX: 607-563-5157; FSC Il10.: 77820; 
EfillL: 2500; Sis. Mgr; Chas. Morse; Dist. Mgr; Lew 
Lafomara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. C'1267 

I.oc8I Sales Offices & Reps 
AZ Phoenix. . . . . .. . .. . .. .. . . . .. . . . .. .. . .. 602-972-8020 
CA Laguna Hills ... ................. .. .... 714-855-4454 
CA Los Ahos ............................. 415-969-1445 
FL Wmler Pk. ............................ 305-657-5400 
GA Atlanta... .. . .. . . . . . .. .. .. .. .. . . .. .. .. 404-426-5070 
IL St Charles ........................... 312-377-3050 
IN Ft Wayne ............................ 219-486-7412 
MD Severna Pk. .......................... 301-647-3879 
MA Boston... .. . . .. .. .. .. .. .. .. .. .. .. .. . . 603-893-5033 
MN MinneapoDs .......................... 612-824-2651 
Me St Charles ........................... 314-724-6460 
/IlJ Wayne............................... 201-633-7770 
NY Sidney ............ " . . . . . . . . .. . . . . . . . . 607-563-5303 
OH Dayton ............................... 513-294-0461 
TX Dallas. . . . . . .. .. . . . .. . . . . . .. . . . . . . .. . . 214-343-8420 

LOC81 DIstn"butols 
CA Culver City, Hamiftonl Avnet EIcIms. .. 213-556-2000 
KS Edwardsville, Tennant Elctms. ........ 913-441-1801 
NY Westbury, Schweber EIcIms. .......... 516-334-7474 
PA Philadelphie, Power EIcIms. . . . . . . . . . . . 215-365-1900 
TX Dallas, HalI-Mark EIcIms. ............. 214-343-5000 

AMPHENOL CANADA CORPORATION, An LPL 
Company, 20 Mefford Or, Scarborough, Ontario, Canada 
M1B 2X6, Tel: 416-291-4401, TB..EX: 065-25210, FAX: 
416-292-0647; E.: 197 ...................... C'1266 

I.oc8I Sales Offices & Reps 
CA Sen Jose, Qued Rep ................. 406-432-3300 
FL Orlando, Sunland Assocs. ............ 407-365-9533 
GA Norcross, Electramark ................ 404-446-7915 
IL A/1ington Hgts., Brainard-Wilson ...... 312-437-2700 
IN Fl Wayne, Outman Sis. ............... 219-483-7879 
MD Columbia, Components & Assemblies 

MA Tewksbury, Sequel Assocs. .......... . 
NM Albuquerque, Reptronix Lid. ......... . 
NY Manlius, Lamtec ..................... . 
NY Port Washington. AshIec ............ . 
NC Raleigh, Prime ~ .............. . 
OR Portland, QR/Crown ................. . 
TX Dallas, Ammon & Rizos .............. . 

301-381-1600 
617-851-4010 
505-292-1718 
315-637-3738 
516-767-()336 
919-850-9666 
503-62<HI32O 
214-644-5591 

AMPHENOL INTERCONNECT PRODUCTS, 20 
Valley St, Endk:oII. NY 13780, Tel: 607-754-4444, FAX: 
607-754-4444; FSC No.: 13509; SIs. Mgr; Robert 
Anderson; Dist. Mgr; Robert Anderson ......... C'l266 

Local Sales Offices & Reps 
AZ Phoenix, O'Donnell Assocs. S.W. Inc. 

CA calabasas, Quadrep Southern, Inc. •.. 
CA Santa Clara, Quad Rep .............. . 
CO Colorado SprIngs, Amphenol Corp. ... . 
FL Maitland, HUtto-HawkIns Assocs. ..••. 
MN MinneapoDs, Des. Technlg. .......... . 
IN Indianapolis, L M. Devoe ............ . 
MD Columbia, ~ & Assemblies " ... . 
MA Marlboro, Amphenol Corp. ........... . 

602-994-9542 
818-887-3711 
408-432-3300 
717-599-8951 
305-631-2474 
612-424-7605 
317-842-3245 
301-381-1600 
617-481-2820 

MI Fannington Hills, R C. Merchant & Co., Inc. 
............................ '" ........ 313-475-4600 

NY Babylon, Astro Rep ................... 515-422-2500 
NY Fairport. Lamlec ...................... 716-377-1210 
OH Cleveland, K T. Depco ............... 216-442-6200 
OR Portland, QR/Crown, Inc. ............. 503-620-8320 
TX Richardson, Ammon & Rizos ......... 214-644-5591 
PR Guaynabo, Isla Caribe Electro Sis. .... 809-72G-1097 
AMPHENOL RF OPERATIONS, Amphenol 

Corporation, One Kennedy Avenue, Danbury, CT 
06810, Tel: 203-743-9272, FAX: 203-796-2032; FSC Il10.: 
74868; EmpL: 600; Sis. Mgr: J. D. Norwood; Dist. Mgr; H. 
Blumenschein .................................. C'1266 

Local Sales Offices & Reps 
AL Huntsville, EIectrarnarI<, Inc. ........... 205-830-4400 
AZ Tempe, Reptronlx Ud. ................ 602-345-4580 
CA Irvine, QuadAep Southern ............ 714-727-4222 
CA Sen Diego, QuadRep Southern ....... 619-560-8330 
CA Sen Jose, QuedRep Inc. .............. 408-432-3300 
CA Thousand Oaks, Amphenol RF Opers. (Reg. Sis. 0fI.) 

. : . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 805-379-3379 
CO Boulder, Comp. Prod. Sis. ............. 303-53G-2800 
CT Danbury, Amphenol RF Ops. . . . . . . . . .. 203-743-9272 

~ 
COOPER 
INDUSTRIES 

ARROW HART 
SPECIAL TV SWITCHES 

WIRING DEVICES 
CONTACTORS 

FUll LINE AUTHORIZED DISTRIBUTOR 

l~0t;!J 
ELECTRIC SWITCHES 

I • COR P 0 RAT B D 
2478 Fletcher Dr., Los Angeles, California 90039·2897 

~=1I800-421-8855 TEL:213-660-1310 
&.:800-252-4640 FAX:213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION-Sl00. FREE CATALOG 31EM on REQUEST 

AMPHEN 

AMPERITE 
Over 

100.000 
Timers 

in Stock. 

The 
Largest 
Relay & 

Switches 
Distributor 

in the World. 

Orders PlaeBd by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 o.kland, CA 94606 

[§.! 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 10th 51. Oakland. CA 94606 

( AmphenOI") 
(213) 452-8002 
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AMPHEN 
DE WIlmington. Amphenol RF Sis. ........ 215-825-9165 
FL Maitland, Hutto Hawkins Assocs. ...•. 305-831-2474 
GA Norcross. Electramark Inc. ............ 404-446-7915 
10 BoIse, crown/Quad Rep ..•......•.... 20&'344-9588 
IL Lisle, Connect Plus .................•. 312-355-6363 
IN Indianapolis, Leslie M. Devoe Co. ••... 317-1142-3245 
MO Columbia,. Comps. & ASsemblies ...... 3OH181-18OO 
MI Farmington Hills, R. C. Merchant & Co. 

....................................... 313-478-4600 
MI St Joseph, R. C. Merchant & Co. ....•. 616-983-7378 
MN Mimeapolis, Amphenol RF SIs. ....... 612-869-8243 
NH Amherst, D. A. Crowley Assocs. ....... 603-673-7050 
NJ Wayne, AsIrorep Inc. .................. 201-696-8200 
NM Albuquerque, Reptronix Ltd. .......... 505-292-1718 
NY Babylon, AsIrorep Inc. ................ 516-422-2500 
NY Rochester, LamTec Sis. Corp ..•...... 716-377-1210 
NY Syracuse. LamTec SIs. Corp. ......... 31~ 
NC Greensboro, AmphenoI RF Sis. ....... 91 
OH Cleveland, Baehr Greenleaf & Assoc. 

....................................... 216-892-1770 
OH Columbus, Baehr Greenleaf & Assoc. 

....................................... 614-847-0220 
OH DentOl\ Baehr Greenleaf & Assoc. ...• 513-43!Hl724 
OK Tulsa, Ammon & Rlzos ............... 911H49-6116 
OR Portland, Clown/Quad Rep ........... 503-620-8320 
PA Philadelphia, Amphenol RF Sis. .....•. 215-825-9165 
PA Pittsburgh. Baehr Greenleaf & Assoc. 

....................................... 412-934-3088 
SC Charleston, Amphenol RF Sis. .....•.. 919-855-9033 
TX Austin, Ammon & Rizos ............... 512-454-5131 
TX DIlIIas, Ammon & Rizos ............... 214-644-5591 
TX Houston, Ammon & Rizos .....••..... 713-781-6240 
WA SeettIe, Clown/Quad Rep ..•......... 206-643-8100 
WI Milwaukee, Connect Plus ............. 414-367-2094 
WI . River Falls, Connect Plus ........•.... 715-425-0277 
PR Guaynabo, Isla Caribe E.S.L ........... 80&-720-4430 
.Csn Toronto. Ont.. Amphenol Csnade Corp. 

....................................... 416-291-4401 

AMPHENOL/SPECTRA STRIP, 720 Sherman Avenue, 
Harnden, CT 06514, Tel: 203-281-3200. FAX: 203-281-
5872; EmpL: 119 .................. C.l267, 1287, 1765 

LocsJ Sales 0ffice8 & Reps 
AL Huntsville, EIctm Sis., Inc. ............ 205-533-1735 
AZ Phoenix, O'Donnell & Assocs. ........ 602-944-9542 
CA CeIabasas, Quad Rep ................ 818-687-3711 
CA Irvine, Quad Rep (South) ............. 714-727-4222 
CA San Diego, Quad Rep ................ 619-560-6330 

Manufacturers and Sales Offices· Directory 
CA 
CO 
FL 

FL 

FL 
GA 
IL 
IN 
MD 
MI 

MI 

MN 
MO 
NJ 
NM 
NY 
NY 
NY 
NC 
OH 
OH 
OH 
OK 
OR 
PA 
TX 
TX 
TX 
lIT 
WA 
PR 

MA 

San Jose, Quad Rep (North) .... . . . . . . 408-432-3300 
Littleton, Lange Sis., Inc. ......•......• 303-795-3800 
Maitland. Hutto Hawkins Assocs.. Inc. 
..•...•..•.....................•..•.... 407-631-2474 
Pompano Beh., Hutto Hawkins Assocs.. Inc. 
· • . . . •• • • . . . • • • . . . . • • • • . • . . . • . . . . . • • • . . 305-97!Hl33O 
Tampa. Hutto Hawkins Assocs.. Inc. •• 813-251'2970 
Norcross. EIcIm SIs., Inc. •.......• ,... 404-448-6554 
Usle, COnnect-PliJs, Inc. .•....... ,.:.. 312-355-6363 
Indianapolis, LesUe M..DeVoe Co. ..... 317-842-3245 
Columbia, Comps. & Assemblies...... 301-381-1800 
Fannington Hills, R. C. Merchant & Co., Inc. 
· . . . . . . . . . . . . . . .. • . . . . . .. .. . . . . . . . .. . .. 313-478-4600 
St Joseph, R. C. Merchant & Co., Inc. 

Minneapolis, Design Technlg. ........ . 
St Charles, Midwest Tech. Sis. •...... 
Wayne, As1rorep, Inc. ................ . 
Albuquerque, O'Donnell & Assocs. ... . 
Babylon, As1rorep, Inc. ............... . 
Fairport, Lamtec, Inc. ................. . 
Manlius, Lamtec, Inc. ................ . 
Cary, EIctm Sis., Inc. .........•...... / .. 
Cleveland, Baeh( Greenleaf ..•........ 
Columbus, Baehr Greenleaf .......•.. 
Deyton. Baehr Greenleaf ............ . 
Tulsa, Ammon & Rizos .............. . 
McMinnville, Electro Design, Inc. ..... . 
PIttsburgh, BaeIv Greenleaf ......... . 
Austin, Ammon & Rizos .............. . 
Houston, Ammon & Rizos ............ . 
Richardson, Ammon & Rizos ........ . 
Salt Lake City, Lange SIs., Inc. ....... . 
Redmond, Electro DesIgn, Inc. ....... . 
Gueynabo. Isla Ceribe Electro Sis., Inc. 

616-983-7378 
612-631-3738 
314-441-1012 
201-696-8200 
505-889-4522 
516-422-2500 
716-377-1210 
315-682-4760 
919-467-6486 
216-892-1770 
614-847-0220 
513-43!Hl724 
918-749-6116 
503-472-0481 
412-776-2151 
512-454-5131 
713-781-6240 
214-644-5591 
601-48N)843 
206-868-7400 

· . . . . . . . . . . • . . . . . • . . . . . . . .. •. . . • . •• . .. . 80&-724-1572 
Marlboro, Speclre-Strip Sis. ........... 508-481-2820 

.... mPLIFIIR 

.... RlIIARDI 

FAX: 215-723-5688 
AMPLIFIER RESEARCH, 160 School House Ad., 

SoudertOl\ PA 18694-9990, Tel: 215-723-8181, TWX: 510-
661-6084; FSC No.: 30639; EmpL: 72; SIs. Mgr" L Pokorny 
..•..... .. .... . .•.... .. ..... .. .... .•.. ..•.. 001002-1003 

Local Sales 0ffice8 & Reps 
AL Huntsville, W. A. Brown Insirs. .•.•.... 205-830-9224 
AZ Tempe, Mar Tech Assocs. ............ 602-496-8848 
CA N. HollywOod, O'HaUoran Assoc. ...... 213-877-0173 
CA Palo Alto, O'Halloran Assoc. .......... 415-969-1600 
CO Boulder, H. Bass. Assoc. .............. 303-530-7509 
CT Hamden; J.B.L Assoc. •..•.....•.....• 203-281-3161 
FL Fl Lauderdale, W. A. Brown Instrs., Inc. 

...•..••..•...•••...•.•......•.....•... 305-776-6661 
FL Melboume, WA Brown Instrs., Inc. ...• 407-723-0766 
FL Orlando, WA Brown Instrs., Inc. ..... : . 407-648-9680 
FL Tampa. W. A. Brown Instrs., Inc. ...•... 813-977-5460 
GA Atlanta, W. A. Brown Instrs., Inc. ....... 404-441-2960 
GA Norcross, W. A. Brown InslrS., Inc. ..... 404-449-7160 
IL Park Ridge, EIctm Instr. Assocs....... 312-298-2290 
IN Indianapolis, EIctm Instr. Assocs. .•... 317-257-7231 
KS Lenexe, Midlec Assocs..lnc. .......... 913-541-0505 
MD Severna Park, Delmarva Eng. Assoc. Ltd. 

.. . .•....•. ..... .. .... .. ..•.....••. .... 301-647-8388 
MA lexington. R.J. SiCkles ................ 617-662-5100 
MN Minnetonka, EIctm Instr. Assocs. ..... 612-933-7793 
MO St louis, Midtec Assocs.. Inc. ......... 314-275-6686 
NJ Westfteld, Metro Mics ............ ; .. . • 201-233-6116 
NM Albuquerque, Hewitt & Assocs. ....... 505-299-7746 
NY Amsterdam. Electro-Tech SIs., Inc. .... 516-864-5524 
NY Hauppauge, Metro Mics ..•........... 516-381-6134 
NC Cary, W. A. Brown Instrs., Inc. ......... 919-460-1120 
OH Dublin, Micro Sis. ........•............ 614-792-9117 
OH North Olmsted. Micro SIs.............. 216-734-3060 
OK Tulsa, Th& Hugh J. Daly Co. ••. . . . . • . . 918-494-7711 
PA Philadelphia, R. Meyers Assoc......... 215-224-1683 
TX Austin, Airep Ek:tms. .. . . . .. . . . . . • . . . .. 512-327-0778 
TX Dallas, Airep Ek:tms. .. . . . .. .. . . . . . . ... 214-349-4360 
TX Houston, Barmore Assoc. .• • . . . . • • . . .. 713-944-8171 
lIT BountiM Herb Bass Assoc. ....•..... 801-295-7100 
WA Seattle, J. J. Assocs.. Inc. ............. 206-248-6819 

AMPUFONIX, INC.. 2010 Cello! Blvd WfISI. Langehorne, 
PA 19047, Tel: 215-757-9600, FAX: 215-757-()378; FSC 
No.: 60979; EmpL: 60; SIs. Mgr" Richard P. Dubois; Dist. 
Mgr" Richard P. Dubois 

AMPROBE INSTRUMENT, Core Industries, Inc. 630 
Merrick Ad., Lynbrook. NY 11563, Tel: 516-593-5800, TWX: 
510-225-8403, FAX: 516-533-5682; EmpL: 200; SIs. Mgr" 
Duncan Ladd, VP Sis.; /Jist. Mgr" W. Eagle 

AMPTEK, INC, 6 De Angelo Dr, BadIord, MA 01730, Tel: 
617-275-2242, FAX: 617-275-3470; EmpL: 15 

LocsJ Sales Offices & Reps 
EXP MA, Plainville, Teknis ................. 617-695-3591 

AMPTRONIX, INC, P.O. Box 8146, Rowland Heights, CA 
91746, Tel: 213-686-1564; SIs. Mgr" Lou Lim; /Jist. Mgt" 
ChingUm . 

AMRAD & TRANSCON MFG. CO, Div. of OJ. 
Assocs., Inc., 8411 South Zero St, Fort Smith, AR 72903-
7045, Tel: 501-452-3987, TElEX: 3791705 OJ USA. FAX: 
501-452-7752; FSC No.: 55943; EmpL: 17; SIs. Mgr" M. P. 
Beck; Dist. Mgr" M. P. Beck 

AMTEK DIGITAL SYSTEMS,INC, See Actek, Inc. 

AMUNEAL MANUFACTURING CORP., 4737 Derreh 
St, Philadelphia, PA 19124, Tel: 215-535-3000, FAX: 215-
743-1715; FSC No.: 23740; EmpI.: 55; SIs. Mgr" Larry 
Mallin ......... ~.... .... ... ..................... C.1731 

Local Sales Offices & Reps 
AZ Phoenix, Sheller-Kahn Co. ............ 602-257-9015 
CA Fremom, WIlliam Parks Assoc., Inc. '" 415-770-9058 
CA La Canada, C.EM, Inc. ................ 818-790-8358 
CA San Diego, C.E.M., Inc. ................ 619-268-8911 
CA San Diego, c.EM, Inc. ................ 619-692-3551 
CA Santa Ana, c.EM., Inc. ................ 714-835-2702 
CO Wheetridge. Waugaman Assocs.. Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 303-423-1020 
CT Meriden, MPS Ek:tms. ................ 203-235-1414 
FL Melbourne, Reynolds & Assocs.. Inc. 

......................... 600-255-1965,407-259-7000 
MD Baltimore, Muncy Sis. . .. . .. ........... 301-484-6376 
MA Norwood, MPS Ek:tms. ............... 617-769-8700 
NJ Pennsauken. JA Maguire & Co. Inc. .. 609-665-5138 
NM Albuquerque, Sheller Kahn Co. ..•..•. 505-296-0749 
NY' Yonkers, Sonkin Assocs. .... . .. . .. .... 914-968-6282 
OH Kettering, F.LOhmer & Assoc. I....... 513-434-1454 
OR Tigard. Rep-West, Inc. .... :........... 503-639-0325 
PA Philadelphia, JA Maguire & Co. .....• 215-627-1670 
TX Houston, Eatman Engrg. .............. 713-688-8339 
TX Rockwall, Eatman Engrg. ....••.•••••. 214-771-1903 
lIT Salt Lake City, Waugaman Assoc. Utah, Inc. 

· . . . . . . . . • . .. . . . . . . . . . . . . .. .. . . . . . . . . . . 601-261-1)602 
lIT Salt Lake City, Waugaman Assocs. Utah, Inc. 

· . . . . . • . . . . .. . . . . . . . . • . . . . . . .. . . .. . . . . . 601-261-1)602 
WA Seattle, Rep-West .................... 206-283-8351 
EXP NJ, Oradel~ Sylvan Ginsbury ......... 201-261-3200 

ANACOM, 1335 S. Claudine, Anaheim, CA 92805, Tel: 714-
774-8080. FAX: 714-774-7388 

ANADEX INC, 1060 Avenida Acaso, Camarillo, CA 93010, 
Tel: 605-987-9660, TWX: 910-494-2761, FAX: 805-38B-
0133; EmpL: 15; SIs. Mgr" Ken Mathews 

Local Seles 0ffice8 & Reps 
AL Huntsville, CUrrie, Peek & Frazier ..... 205-536-1506 
AZ Rustco En1prs. .•. . • . • . • . . . . . • . . • • . • . . • 602-263-0501 
CA Canoga Pk., FLW,Inc. ................ 818-719-0037 
CA Carlsbad, FLW,Inc. ..... 1 ••••••••••••• 619-434-5251 
CA Costa Mesa, FLW,Inc. ................ 714-751-7512 
CA Fremont, FLW,Inc. ......•............. 415-651-6511 
CT Wallingford, Pet Jenks Assocs. . . . . . . . • 203-265-9939 
FL OrlandO, CUrrie, Peak & Frazier ......• 407-855-{)843 
GA Duluth, Currie, Peak & Frazier ........ 404-497-8404 
IL ArlIngton HgtS., CornIe! Midwest . . . • . . • 312-392-4040 
IN Independance, WKM Assocs. ......... 216-524-5930 
IN IndianapoUs, Comtel Midwest ...• 1 • • • • 317-253-1681 
KS Shawnee Mission, CornIeI Midwest ... 913-268-0762 
LA Lafayette, Abcor, Inc. .....•.... . . . . . . .. 318-237-3865 
MA Beverly, Pat Jenks Assocs.. . .. ...... .. 506-921-4800 
MI Ma<ison hgIs., WKM Assocs. ......... 313-586-2300 
MN Wayzata, CornIeI Midwest ..•..••.••.. 612-476-1551 
MO St Louis, CornIeI Midwest ......•..•.. 314-991-5383 
NM Albuquerque, Rustco En1prs. •. . . • . . . . . 505-293-8620 
NY Plainview, Eastern Metro Assoc. ..•... 516-931-1414 
NC G~ CUrrie, Peak & Frazier... 919-373-0360 
OH Deyton, WKM Assocs. ................ 513-434-7500 
OK Tulsa, Abcor, Inc. ..................... 918-743-3249 
PA Frazier, FLW Inc....................... 215-251-9700 
TN Nashville, CUrrie, Peak & Frazier ••.•.. 615-459-0743 
TX Dallas, Abcor,Inc...................... 214-231-8977 
TX HoustOl\ Abcor,Inc. .................. 713-486-8251 
WI New Berlin, CornIeI Midwest .•..•..•.. 414-544-6042 

ANADYNE POWER SUPPLY DIVISION. 14005 Stage 
Road, Santa Fe Springs, CA 90670-5216, Tel: 213-921-
9384, FAX: 213-921-11163; E"l'L: 100 ' 

ANAHEIM AUTOMATION. 910 E Orangefair La., 
Anaheim, CA 92601, Tel: 714-992-6990, TELEX: 2978217 
Mel, FAX: 714-992-0471; EmpL: 35 
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Manufacturers and Sales Offices Directory 

ANALOG & DIGITAl PERIPHERALS, INC.(ADPI),251 
South Mulbeny, Troy, OH 45373, Tel: 513-339-2241, "TWX: 
810-450-2685, FAX: 513-339-0070; FSC No.: 
31-0949-745; Empl: 19; SIs. Mgr: M. J. Keeney 

ANALOG DEVICES, INC, One Technology Way, P.O. Box 
9106, NorNood, MA 02062-91 06, Tel: 617-329-4700, "TWX: 
71 G-394-6577; FSC No.: 24355; Ernpl: 5200 

ANALOG EQUIPMENT CORPORAnON, 5606 PGA 
Blvd., Palm Beh. Gardens, Fl 33418, Tel: 407-622-3715, 
FAX: 407-622-4799; FSC No.: 67584; Sis. Mg,: V. Ratner 

ANALOGIC CORP, 8 Centennial Dr, Peabody, MA 01961, 
Tel: 508-977-3000, FAX: 508-681-7144; Empl: 1300; Sis. 
Mg,: Gary Gross; Dis!. Mg,: Chuck Davis 

Local Sales Offices & Reps 
AZ. Phoenix, Odyssey I .................. . 
CA San Carlos, Wes!em Digital & Instr. . .. 
CA Tustin, Analogic Corp. .............. .. 
CO Eng/eylood, Odyssey I .............. .. 
Fl Ft Lauderdale, Analogic Corp. ....... . 
Fl Longwood. southam Mktg. Assoc. ... . 
KY Florence, Analogic Corp ............. .. 
MD Sykesville, Analogic Corp. ...... , ..... . 
MI Plymouth, Ana/ogic Corp. .. ......... .. 
MN Apple Valley, Ana/ogic Corp .......... . 
NJ Budd Lake, Ana/ogic Corp ........... .. 
NM Albuquerque, Odyssey I ............ .. 
NY Bayville, Anatogic Corp. ............. .. 
NY Frankfort, Kapi1allnstr. SIs. .......... .. 
NY Port Chester, Radiation EIctms. Inc. .. . 
TJ( Dallas, Data Mktg. Assoc. ............ . 
UT SaR Lake City, Odyssey I ........... .. 
VA Woodford, Anatogic Corp ............. . 
WA Redmond, Westem Rep ............ .. 
WI West Bend, Analogic Corp. ......... .. 

Anay Processors 
CA San Jose, Analogic Corp. . .......... .. 
CT AVOn, Power Mark, Inc. ............. .. 
FL Cape Canavera~ Analogic Corp ...... . 
GA Lilburn, Micro-Spec .................. . 
IL Rolling Meadows, Commodore I ..... . 
IL Schaumburg, Anatogic Corp. ......... . 
MD Columbia, Ana/ogic Corp. ........... .. 
MA Brighton, Power Mark, Inc. . .......... . 
MI Livonia, Lowel~Wendt Mktg. Co. . .... . 
NJ Boonton, PAF Assocs. .............. .. 
NM Albuquerque, Cleveland Entprs. ...... . 
NY Smithtown, PAF Assocs. ............. . 
OH Chagrin Falls, Midwest Mktg. Assocs. 

OH Dayton, Midwest Mktg. Assocs. ...... . 
PA Churchville, Dynamic Elec ............ . 
PA Pittsburgh, Staples ................... . 
TJ( Houston, Acudata ................... . 
TX Houston, Analogic Corp. .. .......... .. 
Can Nepean, Ont, Computer Aided Des. .. . 

602-24&-8846 
415-591-6535 
714-543-0616 
303-773-6176 
305-565-4544 
305-682-7317 
608-283-8132 
301-549-6650 
313-455-6380 
612-432-2111 
201-347-7477 
505-265-6645 
516-628-8640 
315-694-4245 
914-937-2300 
214-661-0300 
801-485-4728 
804-633-4761 
208-885-0004 
414-334-4145 

408-247-6401 
203-678-0123 
305-799-2300 
404-921-3840 
312-394-5441 
312-662-5880 
301-596-5512 
617-783-9500 
313-464-2722 
201-335-0680 
505-265-7893 
516-36G-0940 

216-247-6655 
513-433-2511 
215-322-2611 
412-881-5990 
713-58G-2451 
713-541-5331 
613-225-0411 

Digital Panel Instrs., Load Cell Digitizing Sys. & 
Temperature Instr. 

AL Birmingham, Regal Controls ......... . 
CA San Jose, Ana/ogic Corp. .. ......... .. 
CT Portland, BBI Elctms. ............... .. 
FL Fl Lauderdale, Analogic Corp. 
IL Schaumburg, Anatogic Corp .......... . 
IN Indianapotis, ROP Corp. ............. .. 
MD Hanover, CommonweaHh Controls ... . 
MA Danvers, Anatogic .................. .. 
MA Holbrook, McLellan Assocs. .. . 
MI Livonia;· Lowel~W.endt .............. .. 
MO Manchester, Control Sys. Des. ....... . 
NY Frankfort, Kapitallnstrs. .............. . 
NY NewYorI<, Flowmaster ............... . 
NC Matthews, Zelco .................... .. 
OH Cleveland, ROP Corp. ............... .. 
OH Dayton, ROP Corp .................. .. 
OK Tulsa, Data Mktg. Assocs. 
PA Pittsburgh, Wainwright Tech. •......... 
PA Pitttsburg, ROP Corp. .. ............. .. 
TX Austin, Data Mktg. Assocs. .......... .. 
TX Dallas, Data Mktg. Assocs. .......... .. 
TX Houston, Data Mktg. Assocs. ... , .... . 
VA Richmond, Commonwealth Controls .. 
TX San Antonio, Data Mktg. Assocs. ..... . 
WA Seattle, Brett Assocs. ............... .. 
Can Mississaugua, Ont, Tracar Elctms. ... . 

205-967-5770 
408-247-6401 
203-342-Q646 

312-882-5880 
317-788-4296 
301-796-5960 
617-777-4500 
617-767-4771 
313-464-2722 
314-227-4212 
315-694-4245 
212-741-9675 
704-541-6122 
216-659-3138 
513-253-6175 
918-299-4818 
412-487-5055 
412-487-2217 
512-443-7722 
214-661~300 

713-78G-2511 
804-271-7700 
512-342-3031 
206-431-8090 
416-625-7752 

ANALOGIC CORP, Data Conversion Prods. Grp., 
Audubon Ad., Wakefield, MA 01880, Tel: 508-977-3000, 
TELEX: 466-069; Empl.: 1900; SIs. Mg,: John J. Flynn 

ANALOGIC/3H, 1701 Rollins Rd., Burlingame, CA 94010, 
Tel: 408-734-5970, TaEX: 352022, FAX: 408-734-5139; 
Sis. Mg,: Nabeel Tarazi 

rf/iS\ANALOG 
vt::1)MODULES INC. 

FAX: 407-834-3806 
ANALOG MODULES, INC. 126 Baywood Avenue, 

Longwood, Fl 32750, Tel: 407-339-4355, TaEX: 
ANALOG MOD C1 467617; FSC No.: 61651; Ernp/.: 38; 
SIs. Mg': W. C. Hudson, VP Mktg. .............. 001004 

ANALOG SYSTEMS, P,O. Box 17389, Tucson, AZ. 85731-
7389, Tel: 602-29G-1818, "TWX: 275008 (RCA); FSC No.: 
58976; Empl: 9; SIs. Mg': Kelli Dayton; Dist. Mgr: Kelti 
Dayton 

ANALYTIC INSTRUMENTS CORPORATION, P.O. 
Box 542845, Dallas, TJ( 75354, Tel: 214-357-3882; Empl: 
15; SIs. Mg,: Carl Dreher 

ANAREN MICROWAVE, P.O. Box 178, 6635 Kirkville Rd., 
E Syracuse, NY 13057, Tel: 315-432-8909, TELEX: 71-
685-4503/4567, "TWX: 310-685-4518/4568; FSC No.: 
31597; Ernpl: 424 

ANASCO CORPORAnON, 42A Charry Hill Dr, 
Commerce CU. Bldg., Danvers, MA 01923, Tel: 8OG-826-
2726,508-777-8888, FAX: 508-774-1751 

ANCO 
Electronics Inc. 

FAX: 714-989-9935 
ANCO ELCTRNS., Pan Inti., 9852 Crescent Center, 

Rancho Cucamonga, CA 91730, Tel: 714-945-1365; ErnpL: 
12; Sis. Mg,: Gail Clark; Dis/. Mg,: Barry Park, Natl. SIs. 
Mgr. ............................ C-1768-1767; 001078 

AND, William J. Purdy Co.,. 770 Airport Blvd., 
Burlingame, CA 94010, Tel: 415-347-9916, TaEX: 677-
1439, FAX: 415-34G-1670; FSC No.: (PURDY UW); Empl: 
30; SIs. Mg': Clarence Bruce ..... B-1048-1048, 1129 

Local Sales Offices & Reps 
AL Huntsville, CUrrie, Peak, Frazier ....... 205-536-1506 
AZ Phoenix, C. T. Carlberg & Assoc. . . . . . . 602-468-0750 
CA Anaheim, Impact... . .. .. .. . .. .. .. ..... 714-533-9933 
CA Burlingame, William J. Purdy .......... 415-347-7701 
CO Englewood, William J. Purdy Assoc. . .. 303-79G-2211 
CT Meriden, Advance Comp. SIs. ......... 203-238-6991 
Fl Orlando, Currie, Peak, Frazier ......... 305-655-0843 
IL Elmhurst, F.F.lHili Gray, Inc. .......... 312-832-4101 
IN Indianapolis, John Sukup, Inc .......... 317-253-5501 
MA Framingham, Gallagher Assocs., Inc. .. 508-626-2346 
MI E Detroit, Jack M. Thorpe Co. ........ 313-779-6383 
MN Minnaapolis, Hei-Lite SIs. ............. 612-861-6051 
MO Grandview, Harris-Hanson ... . . . . . . . .. 816-763-6200 
NJ Hopelawn, Kamco Indl. SIs., Inc. . . . . . . . 201-442-6252 
NM Albuquerque, C. T. Carlson & Assocs. 

. . . .. .. . .. . . . . . .. . . . . . . .. .. . . . . .. . . . . .. 505-836-1448 
NY Victor, Net SIs., Inc. ................... 716-223-1030 
NC Greensboro, Currie, Peak & Frazier, Inc. 

. .• . . .. . .. . .. . . . . . . . . . . .. .. .. . . .. .. . .. . 919-373-0390 
OH Cleveland, Marlow Assocs. ........... 216-991-6500 
OR Beaverton, Pacific Mktg. Specialists ... 503-641-9373 
TN Smyrna, Currie, Peak & Frazier ....... 615-459-0743 
TJ( Datlas, Elcom Mktg. ........ 214-241-2186344390024 
WA Redmond, Pacific Mktg. Specialists ... 208-882-3144 
Can Oakville, Ont, Haltronics, Ltd. ......... 416-844-2121 

Local DistIibutors 
AL Huntsville, Newark Elctrns. ..... ". .. .. 205-847-9092 
AZ Tempe, Newark Elctms. .............. 902-968-7441 
CA 'Anaheim, A to Z Elctrns. .............. 714-832-1620 
CA Foster City, Newark Elctms. . . . . . . . . . .. 415-572-8300 
CA Fremont, Allied Efctrns. ............... 415-77G-0590 
CA Hawthome, Kent...................... 213-97G-0997 
CA Inglewood, Newark Elctms. ........... 213-67G-0020 
CA Los Angeles, Trebor Elctms. .......... 213-641-8304 
CA Sacramento, Integrated Elctms. ... ,... 916-424-5297 
CA San Jose, Rose Elctm. . . . . . . . . . . . . . . .. 408-,943-0200 
CA San Jose, Sierra West Elctrns ......... 408-435-7477 
CA Sunnyvale, Penstock ................. 408-730-0300 
CA Torrance, Kent Elctms. ............... 213-320-2700 
CO Arvada, Denver Beta Wintronics ...... 303-431-7161 
CO Denver, Integrated EIctms. ...•........ 303-292-6121 
CO Denver, Newark Elctms. .............. 303-757-5834 
CT Stratford, Lttronics, Inc. ................ 203-376-4201 

ANDERS 

CT WaI~ng/ord, sager EIecIricaI Supp. . . .. 203-265-4600 
FL Clearwater, Allied E/cIms. ............. 813-539-0389 
Fl Clearwater, Newark EIctms. ... . • . • . . .. 813-441-3804 
Fl Melbourne, Rome E/cIms. South ...... 305-242-8151 
Fl Miami, ESL EIcIm Distr. ............•. 305-633-6973 
GA Norcross, Allied EIctms. . . . . . . . . . . . . . .. 404-446-8595 
Il Chicago, Fed. Screw Prods. .. , . . . ... .. 312-478-5744 
IL Chicago, Newark E/cIms. ............. 312-784-5100 
Il Elgin, Allied EIctms. ..... .. .. .. .. .. . .. . 312-697-8200 
Il Rosemont, Advent E/cIms. ............ 312-297-6200 
Il Schaumburg, Newark E/cIms. .. . . . . . .. 312-31 G-898O 
IN Indianapolis, Advent EIctms. .......... 317-872-4810 
IN Indianapolis, Newark EIctms. .......... 317-872-7070 
IN MerriIMIIe, Newark EIctrns. ........... 219-738-2787 
IA Cedar Rapids, Advent EIctms. ........ 8OG-S32-8407 
KS Over/and Park, Newark E/cIms. ....... 913-677~727 
MA Canton, Almo E/cIms. ..... .. .. .... .... 617-821-1450 
MA Columbia, Altied EIctms. .............. 301-381-1560 
MA Lynn, Land EIcIm Supp. .............. 617-592-2220 
MI Farmington Hills, Advent Elect ........ 313-447-1650 
MI Grand Rapids, Newark E/cIms. . . . . . . .. 616-455-9190 
MI Livonia, Shand E/cIms. , ............... 313-591-3980 
MI Oak PI<., Newark E/cIms. .............. 313-967-0600 
MN Minneapolis, Newark E/cIms. ......... 612-331-6350 
MO St Louis, Newark E/cIms. ............. 314-421-5068 
NE Omaha, Newark E/cIms. .............. 402-392-1221 
NH Nashua, Newark E/cIms. .. .. . .. .. . .. .. 603-883-9110 
NJ Bordentown, Newark E/cIms. ......... 609-298-4450 
NJ Cranford, Garden State Elect ......... 201-272-6400 
NM Albuquerque, Newark E/cIms. .. .. ..... 505-883-8181 
NY Buffalo, Genessee Radio & Parts Co., Inc. 

. . .. .. . .. .. .. . . .. .. . .. . . . . .. .. . . .. .. ... 716-873-9661 
NY E Syracuse, ADD E/cIms. ............ , 315-437-0200 
NY Farmingdale, Midway Indl Elctrns. .... 516-293-6800 
NY Rochester, Allied EIctms. ............. 717-244-9440 
NY Rochester, Simcona .................. 716-328-3230 
NY Rome, Rome E/cIms. ................. 315-337-5400 
NY Syracuse, Newark E/cIms. ............ 315-437-6611 
NC Greensboro, Newark EIctms. . . . . . . . . .. 919-292-7240 
NC Raleigh, Allied EIctms. ................ 919-876-5845 
OH Cincinnati, Newark E/cIms............. 513-771-9700 
OH Cleveland, Newark Elctms. ........... 216-391-9330 
OH Dayton, StoIIs-Friedman .............. 513-298-5555 
OH Warren, REM Elect ................... 218-373-1300 
OR Beaver/on, Almac E/cIms. Grp. •. . . . . .. 503-641-9070 
OR Portland, Newark Elctms. ............. 503-257~741 

OR Portland, Radar E/ec. Co., Inc. ......... 503-232-3404 
PA Drexel HiI~ Kass Elect .. .. . .. .. .. .. ... 215-449-2300 
PA Philadelphia, Almo E/cIms. .. ...... .... 215-698-4000 
PA Pittsburgh, Newark EIcIIfls. ........... 412-367-2790 
SC Greenville, Newark EIctms. ........... 803-288-9610 
TN Knoxville, New E/cIms. ............... 615-588-6496 
TX Fort Worth, AIDed EIctms. ............. 817-338-5401 
TX Garland, Newark Elctms. ............. 214-487-8144 
TX Houston, Newark E/cIms. ............. 713-783-1629 
TX Irving, Newark Elctms. ................ 214-258-1355 
UT San Lake City, Standard Supp. Co. .... 901-486-3371 
UT West Valley City, San Lake Beta Wintronic 

....................................... 901-483-1882 
VA Richmond, Newark E/cIms. •.......... 904-282-5671 
WA Ballevue, Almac EIctms. Corp. ........ 208-643-9992 
WA Richland, Radar Elec. ................. 509-943-8336 
WA Seattle, Allied E/cIms. •...........•.... 208-547-2827 
WI Mequon, Lakeview E/cIms. Corp. . . . . . . 414-377-8250 
Can Oakville, Ont, PATlronics, Ltd. ........ 416-844-2121 
Can Rexdale, Ont, Newark EIctms. ........ 416-675-1130 

ANDEEN-HAGERLlNG, INC, 31899 Miles Road, Chagrin 
Falls, OH 44022, Tel: 216-349-0370, TaEX: 4931432; 
Ernpl: 14; SIs. Mg,: Eric Whitman 

ANDERS, INC, 77 Wolcott Ad., Simsbury, CT 06070, Tel: 
203-658-7666, FAX: 203-651-5597; .FSC Nn: 52045; 
Empl: 18; SIs. Mg,: Donald W. Miner 

ANDERSEN LABORATORIES, 45 Old Iron Ore Ad., 
Bloomfield, CT 06002, Tel: 203-288-9090, FAX: 203-242-
4472; FSC No.: 03947; Ernp/.: 130; Sis. Mg,: Richard 
Johnson ................... A-1343, 1505, 1685, 1777 

Local Sales Offices & Reps 
AZ. Scollsdale, Thorson, Desert States, Inc. 

.. . .. . .. .. . . .. .. . .. .. . .. . .. . . .. .. • . . .. . 902-998-2444 
CA Encinitas, Andersen Labs. ............ 619-944-9982 
CA San Jose, Bayshore Microwave. . . . . . . 408-434-8848 
CA Santa Ana, SSK USA, Inc. ... .. . .. .. . .. 714-25G-4073 
CO Aurora, Thorson, Desert States, Inc. . .. 303-671-7344 
Fl Indian Harbor, S.E Comp. SIs. ........ 305-773-3767 
GA Atlanta, 5.E Comp. Sis. ............... 404-451-5353 
IL Northfield, Feller Assocs. ............. 312-446-6065 
IA Cedar Rapids, Feller Assocs. ......... 319-364-0566 
MD Ellicott City, Thiem Assocs. ........... 301-465-4630 
MD Owings Mills, Neal Decul Assocs...... 301-363-4311 
MA Wayland, High Tech SIs. .............. 617-653-3838 
NM Albuquerque, Thorson, Desert States, Inc. 

.. .. .. ... .. .. . . .. . . .. .. .. .. .. . . . .. . .... 505-293-8555 
NY Melville, carnes Assocs. .............. 516-694-1600 
NY Rockville Ctr, Milano Bros. ............ 516-784-2200 
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NY Utica. Upstate Engrg Sis. ..... •••.•..• 315-797-6721 
PA Huntingdon Valley, RabaI Assoc....... 215-947-4825 
TX Dallas, McDonald Assocs. ............. 214-238-1858 
Can St Laurent, Que., RF. Microwave .•... 514-335-2335 

~ANDERSON ELEc",oNICS, INc. 

FAX: 814-696-0403 
ANDERSON ELECTRONIcs., P. O. Box 89, 

Hollidaysburg. PA 16648. Tel: 814-695-4428; EmpL: 60; 
SIs. Mgr; W. H. Anderson .............•.....••. A.l344 

Local Sales Offices & Reps 
CA La Habra. GRU Assocs. ........ , ... . .. 213-691-299$ 
CA SUnnyvaJe, Logan Sis • . • . . • . . . • . . . . . .. 40&.732-6020 
FL Melboume, Southern E/ctms. Sis. Co. 

...........••.....•.•...•...•... , ... '" 305-242-9881 
GA Lawrenceville. a T. Funderburk, Inc. .. 404-963-9495 
IL Squth Elgin, RK EIc1m. .. . . • . . . . . . . . . . 312-695-8552 
MA Woburn. Microwave Comp. Mklg"Inc. 

......... ' .............................. 617-273-3108 
MI Southfield, R C. Nordstrom & Co. .. . .. 313-559-7373 
NY Smithtown, L~ PAF Assocs. .......... 51&-360-0940 
NO Raleigh, a T. Funderburk, Inc. .....•.. 919-782-3493 
OH Worthington, EIc1m. Sis. & Technlg. Inc. 

....................................... 614-43&-9452 
PA Rydal. Espy Sis. ...................... 215-57&-0780 
TX Plano, GW Prods. ..................... 214-422-1746 
WA Seattle, Harry Levinson Co. ........... 20&-382-1300 
Can Hemilton, ~ Cartwright South All Assocs. 

'" .................................... 41&-52&-0294 

ANDERSON POWER PRODUCTS, Div. of High 
Voltage Engineering. 145 Newton St. Boston, MA 
02135, Tel: 617-787-5860, TElEX: 940453, FAX: 617-254-
9217 

ANDON ELCTRNS. CORP, 4 Court Dr, Lincoln, RI 
02865, Tel: 401-333-0386, FAX: 401-333-0278; FSC No.: 
OEBT2; Err4l/.: 55; Sis. Mgr; Irene Small; Dist. Mgr; Irene 
Small .................................... C·1268·1270 

ANDOVER, INC, 310 North Earl Avenue. laIayette, IN 
47904, Tel: 317-447-1157, FAX: 317-447-1150; EmpL: 
120; Sis. Mgr; Harry O. Minns ' 

ANDREW CORP, 10500 W. 153rd St. Orland PI<., IL 60462, 
Tel: 800-255-1479, TELEX: 25-3897, FAX: 312-349-5943; 
SIs. Mgr; Carl Van Heeke 

ANDREWS BEARINGS, Ina Bearing Company, Inc., 
New CUt Road, P.O. Box 570, Spartanburg. SC 29304, Tel: 
803-583-4541, TWX: 81()'282-2578 

ANDROTEKfDMl, Box 29098, Columbus, OH 43229, Tel: 
814-882-7821, FAX: 614-882-7824; Sis. Mgr; Jim Shirely 

ANGHEL LABORATORIES, INC, 3 Route 46 West, 
Fairfield, NJ 07008, Tel: 201-575-1116,TELEX: 883-193 
Anghel UD, FAX: 201-575-9286; FSC No.: 59530; EmpL: 
60; Sis. Mgr; Richard Pechfelder 

ANGO ELECTRONICS CORP., 16 North Third St. 
Harrison, NJ 07029, Tel: 201-484--1115, FAX: 201-484--
0530; Sis. Mgr; Brian K Yuen ................. C·1010 

ANGSTROHM 

FAX: 215-296-0697 
ANGSTROHM PRECISION, INC., A Sub of Vishay 

Intertechnology, 63 Lincoln Highway, Malvern, PA 
19355, Tel: 215-644-1300, TWX: 510-66&-5812; Empl.: 
500; Dist. Mgr; Iris Demeritt ...... A.1874·1875,2082 

Local Sales Offices & Reps 
AI. Huntsville, JWl Assocs. ............. . 
AZ Phoenix, Howe & Howe .. , ........... . 
CA Los Alamitos, Reed E/ctms. .......... . 
CA Redwood City, James S. Heaton Co. .. 
CA San Diago, V"oshay Res. Sys. Grp. . ... . 
CO Englewood, Comps. Sis. Inc. ........ .. 
CT Walfinglord; Comp Rep Assocs. ...... . 
FL Altamonte Springs, Semtronic Assocs. 

205-883-1712 
602-264-7971 
213-59&-6676 
415-367-9000 
619-69().5112 
303-779-8060 
203-269-1145 

305-631-8233 

Manufacturers and Sales Offices Directory 
FL Clearwater, SemIronic Assocs. .... . . .. 813-461-4675 
FL Fl LauderdaJe, Semtronic Assocs. .... 305-731-2484 
GA AUanIa, JWl Assocs. ................. 404-320-7643 
ID Boise, N.R Schultz Co. ............... 20&-377-8686 
IL Rolling Meadows, Eagle Tech. SIs. .... 312-991-0700 
IN ~ShanvockEIc1m.SIs. ......... 317-84&-5265 
KS Olathe, technical Sis. Assocs. ........ 913-829-2800 
MD Lutherville, JA Doughterty Sis. Co. ... 301-321-7890 
MA Westwood, Comp Rep Assocs. ....... 617-329-6454 
1>11 Plymouth, Jay MkIg. Assocs. .. .. .. .... 313-459-1200 
MO St Louis, Technical Sis. Assocs. ...... 314-521-2044 
NJ Flanders, K & R Engrg. SIs. Co. ....... 201-584-5235 
NM Albuquerque. Nelco Electronix .. . . . . .. 505-293-1399 
NY Rochester, L-Mar Assocs.............. 71&-381-9100 
NO Charlotte, JWl Assocs. ............... 704-541-5750 
NO Raleigh, JWl Assocs. ................. 919-787-4626 
OH Aurora, EMA,1nc. ..................... 21&-562-6104 
OH Centerville, EMA, Inc. ................. 513-433-2800 
OR Beaverton, N. R Schultz Co. .......... 503-643-1644 
PA Horsham, TMI ........................ 215-441-4300 
PA MalVern, Vishay Resistive Sys. Grp.. .. 215-644-1300 
TX Dallas, EdWard F. Aymond Co. ........ 214-82&-7620 
TX Houston, Vishay Resistive Sys. Grp. .• 713-55()'0566 
UT Salt Lake City, Harris/CSI ............ 801-974-5155 
WA Bellevue, N. R Schultz Co. .. .. ... . . . .. 20&-454-0300 
PR Ceguas, Comp. Rep. Assocs. ......... 809-746-6550 
Can Concord, ~ Kaytronics, Inc. ' • . . . . • . • 41 &-869-2262 
Can Kawata, ~ Kaytronics, Inc. ..•...... 613-564-0080 
Can St Laurent Que., Kaytronics, Inc. ..... 514-745-5800 
Can Surrey, ac., Kaytronics, Inc .... <. • • • • •• 604-581-5005 

Local Distributors 
AZ Tempe, Shalley-Ragon, Inc. .,......... 602-894-2056 
AZ Tempe, m Inc. ...................... 602-431-1191 
CA Chatsworth, Pelell/Passive Comps. Inc. 

.. . .. .. . .. .. . .. . .. .. .. . .. . .. . .. . . .. . ... 81 &-700-8836 
CA Chatsworth, Shelley-Ragon, Inc. ...... 819-999-3333 
CA Chatsworth, TTI,Inc. .................. 819-709-1010 
CA Milipitas, m Inc. ..................... 40&-94&-5577 
CA SanDiago, Shelley-Ragon, Inc. ....... 619-453-7133 
CA San Diego, TTl, Inc. ................... 619-587-4689 
CA San Jose, Shellay-Ragon, Inc. ........ 40&-432-0800 
CA Santa Ana, n ~ Inc ................... 714-641-9393 
CO Denver, TTl, Inc. ...................... 303-429-6808 
CO Englewood, Shelley-Ragon, Inc. ....... 303-762-0670 
CT WalUngford, n ~ Inc. ................. 203-284-7474 
FL Orlando, n I, Inc. ............... ' ...... 407-659-1000 
FL Tampa, Shelley-Ragon, Inc. ........... 813-623-6580 
FL' Tapa, Impala Elctms., Inc. ............. 813-885-4747 
GA Norcross, TTl, Inc. .................... 404-662-0911 
10 Coer d'Alene, A-I E/ctms. ............. 209-765-3280 
IL Lombard, Shelley-Ragon,lnc. ......... 312-629-8833 
IL Palatine, Ohm Elctms. ................ 312-359-5500 
IA Cedar Rapids, She/lay-Ragon, Inc. .... 319-373-0525 
MD BaHimore, RESCO/BaHimore ......... 301-529-0500 
MD Beltsville, RESCO/Washinglon ....... 301-937-9100 
MD Columbia, n I, Inc. ................... 301-995-1334 
MA Wilminglon, n 1,1nc. ................. 50&-658-4700 
MN Eden Prairie, nUnc. ................. 612-944-5080 
MN St Pau~ Shelley-Ragon, Inc. .......... 612-642-2828 
MO Hazlewood; Shelley-Ragon, Inc. ....... 314-454-0480 
MO Independence, Shelley-Ragon, Inc. . . . . 819-254-3410 
NJ Flanders, VKR Svcs., Inc. ............. 201-584-5393 
NJ Mt Laure~ nllnc. .................... 609-234--6400 
NY Farmingdale, Command E/ctms. Corp. 

NY Hauppauge, Mast Distrs., Inc. ....... .. 
NY Medford, Shelley-Ragon, Inc. ......... . 
NY Ronkonkoma, TTl, Inc. .. ............ .. 
NY Vallay stream, L & S E/ctms. ........ .. 
OH Cleveland; Specialized eomps. SIs. .. . 
OH Dayton, Micro Mil Div. .. ............. . 
OH Worthinglon, nl, Inc. ................ . 
OR Beaverton, Shelley-Ragon, Inc ........ . 
PA MalVern, Vishay Resistive Sys. Grp. .. . 
TX Dallas, Shelley-Ragon, Inc ............ . 
TX Fl Worth, n I, Inc. ................. .. 
TX Fl Worth, TTl, Inc. . ................. .. 
TX Houston, Texas Comp. Corp. . ....... . 
WA Redmond, She/lay-Ragon ., .....•.•... 
WA Redmond, TTl, Inc. ................... . 
Can Concord, O~ Kaytronics ............ . 
Can Kawata, ~ Kaytronics ............ .. 
Can Quebec, Kaytronics, Inc. ............ .. 
Can Surrey, ac, Kaytronics ............. . 

51&-293-1212 
516-273-4422 
51&-447-2000 
51&-737-2000 
51&-561-2474 
216-464-0405 
513-434-8231 
614-84&-5770 
503-641-1691 
215-644-1300 
214-349-2424 
B 17 -831-9300 
817-595-3100 
713-468-3882 
20&-883-2220 
20&-882-0291 
41 &-869-2262 
613-564-0080 
514-745-5800 
604-561-5005 

ANNULUS TECHNICAL INDUSTRIES, INC., P.O. Box 
7407,1296 Osprey Dr, Ancaster, Ontario, CAN L9G 4G4, 
Tel: 41&-64&-8109, FAX: 41&-648-8102; EmpL: 16; Sis. 
Mgr; Don MacAdam 

ANDRAD CORP; 110 Oser Ave., Hauppauge, NY 11788, 
Tel: 51&-231-1995, TWX: 51()'227-9994; EmpL: 280; Sis. 
Mgr; Sam Singer ' 

ANRITSU,15 Thornton Rd., Oakland, NJ 07436, Tel: 201-
337-1111, 800-255-7234, TELEX: 64-2141 
ANRITSUOKLD, FAX: 201-337-1033; EmpL: 75; Sis. Mgr; 
Mike Riley 

Local Sales Offices & Reps 
CA San Jose, Anritsu ..................... 408-434-6666 
FL Melboume, Anritsu ................... 305-951-7302 
GA Norcross, Anritsu ..................... 404-662-1541 
IN Columbus, Anritsu .................... 812-372-0516 
KS Over1and Perk, Anritsu ....... ,........ 913-451-4438 
MD Gaiihersburg. Anritsu ................. 301-590-0300 
MA Nashua, Anritsu ...................... 603-888-0230 
TX Dallas, Anritsu ........................ 214-991-8864 

ANRITSU METER CO. OF AMERICA, 795 Frarlklln Ave., 
Franklin lakes, NJ 07417, Tel: 201-848-0033, TElEX: 
136011, FAX: 201-848-1845; Err4l/.: 4 

ANRO ELCTRN. INOS. LTD, No. 1-670 Progress Ave., 
Scarborough, ON. Canada M1H 3M, Tel: 41&-439-6320, 
FAX: 41&-439-7359; EmpL: 135; SIs. Mgr; W. Welk 

ANSLEY ELECTRONICS, DIVISION OF THOMAS & 
BETTS, See T & Bf Ansley Corp. 

ANSONICS, INC, P.O. Box 910, HaJfway, OR 97634, Tel: 
503-742-7475; EmpL: e ' 

ANTEL OPTRONICS INC, 33258 Mainway, Burlington, 
Ontario, Canada L7M lA6, Tel: 41&-335-5507, TElEX: 
081-8489, FAX: 41&-335-5141; EmpL: 14; SIs. Mgr; J. D. 
Brown 

ANTENNA RESEARCH ASSOCIATES, 11317 
Frederick Ave., Beltsville, MD 20705, Tel: 301-937-6888, 
TElEX: 374-6620; FSC No.: 23380; EmpL: 30; SIs. Mgr; 
H.W. RapaJus 

, ANTENNA SPECIALISTS, The Allen Group, 30500 
Bruce Industrial Pkwy, Cleveland, OH 44139, Tel: 21 &-349-
8400, TELEX: 4332133 (AS INn. CLV), FAX: 21&-349-
8407; EmpL: 1000; Sis. Mgr; Cleve Watkins-OEM; Dist. 
Mgr; Bob Levy-Distr. ' 

ANTEX DIVISION, 24 TIOQ8 Way, P.O.Box 615, 
Marblehead, MA 01945, Tel: 617-831-7100, FAX: 617-831-
8887; SIs. Mgr_' C. Loutrel; Dist. Mgr; C. Loutre/ 

ANTEX ELECTRONICS CORP, 16100 S. Figueroa St. 
Gardena, CA 90248, Tel: 213-532-3092, FAX: 213-532-
8509; EmpL: 53; SIs. Mgr; Richard Gross; Dist. Mgr; 
Richard Gross 

ANTOl'JA CORP, 1643 1/2 Westwood Blvd., Los Angeles, 
CA 90024-5603, Tel: 213-473-8995, FAX: 213-473-7112; 
Sis. Mgr; Katharine Capanna 

ANVIL CASES, INC, 4128 Temple City Blvd., Rosemead, 
CA 91770, Tel: 818-575-8614, 800-242-4466, 800-423-
4279(outside CA), TWX: 91 ()'587-4935; FSC No.: 
FNCM59288; EmpL: 180; SIs. Mgr; Ron Phenicie 

A. P. CIRCUIT, 256 Lincoln Ave., Brooklyn, NY 11208, Tel: 
718-827-5991, TELEX: 428759, FAX: 719-235-4418 
........................................... A·1687·1689 

Local Sales Offices & Reps 
MI Southfield, Comtel Instrs. .......•..... 313-35&-2505 
NJ MaJawan, Reps Five .................. 201-495-2315 
OH Cleveland, Cornlel Inslrs. ....••....... 21 &-442-8080 
OH Dayton, Comtellnslrs. ................ 513-298-7573 

APEC FIBER OPTICS CORP, 1702-0 Ponderosa, 
College Station, TX 77840, Tel: 409-693-5397, FAX: 409-
693-1205; EmpL: 15; SIs. Mgr; Mary Lynn Johnson; Dist. 
Mgr; Mary Lynn Johnson 

FAX: 602-888-3329 
APEX MICROTECHNOLOGY CORP" 5980 N. 

Shannon Rd., Tucson, AZ 85741, Tel: 602-742-8600, 
TElEX: 170631; FSC No.: 60024; Empl: 100; SIs. Mgr; 
Lynne Shumaker; Dist. Mgr; Bridget Riceci-Byme 
.•...........•......•.•...•.•.......•.....•.....• 001005 

Local Sales Offices & Reps 
AI. Huntsville, Currie, Peak & Frazier, Inc. 

CA Laguna Hills, Conprod .............. .. 
CA Los AHos, Kolm MkIg. .. , ............. . 
CA LosAHos, KOLM Mklg. .............. . 
CT GuiHord, Data Mark Inc. ............. .. 
MD ElicoU City, Nelson Elctms. ......... .. 

205-53&-1508 
714-361-0765, 
415-948-2635 . 
415-948-2635 
203-453-0575 
301-747-7887 

618 North American offices only. For worldwide reps ,& distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 
FL Orlando, Currie, Peak & Frazier, Inc. . . . 407-855-0843 
GA Duluth, Currie, Peak & Frazier, Inc. .... 404-497-9404 
IL Buffalo, Torkelson Assocs. ............ 312-52lHl71O, 
IN Ft Wayne, TX Sis. .................... 219-489-4447 
IA Cedar Rapids, TOI'keison Assocs. ..... 319-373-0200, 
MD Ellicot City, Nelson EIcIms. ........... 301-747-7887 
MD ElUcott City, Nelson EIcIms. ........... 301-747-7887 
MN Minneapolis, TOI'kelson Assocs. ....... 612-835-2414, 
MA Woburn, Signal Sis. Engrg. •..•..•..•.. 617-93IH872, 
NJ Flanders, K & R Engrg. Sis. ........... 201-584-5235, 
NY Fairport, bbd EIcIms. .................. 716-425-4101 
NC Greensboro, Currie, Peak & Frazier Inc. 

IN Fort Wayne, TX Sales .............. .. 
TX Dallas, Repmasters .................. . 
TX Sherman, Repmaster ................ . 
WI Waukesha, TOI1<eIson Assocs. ...... .. 

Local DislTibutots 

919-373-0380 
219-489-4447 
214-247-6236 
214-247-6236 
414-784-n36, 

Can Mississauga, Ont., bbd EIcIms. ........ 41~21-7800, 

APM-HEXSEAl, 44 Honeck St, Englewood, NJ 07631, Tel: 
201-569-5700, TELEX: 13-3403; FSC No.: 97539; Empl: 
34; Sis. Mgr: Charles Lentini; DIs/. Mgr: Charles Lentini 

APOlLO LASERS, INC, 20415 Nordhoff St, Chatsworth, 
CA 91311, Tel: 818-407-3000, TELEX: 66-2278, FAX: 81&-
882-5900; Empl: 40; Sis. Mgr: Dexter W. Gocha; Dist. 
Mgr: Ralph Page 

APOLLO MAGNETICS CORP., 2720 w. Beverty Blvd., 
Los Angeles, CA 90057, Tel: 213-381-2500, TWX: 910-
321-4348, FAX: 213-384-4067; EmpL: 420; Sis. Mgr: 
Charles Williams ............................... 0<1019 

APPLETON PAPERS INC, P.O. Box 359, Appleton, WI 
54912, Tel: 414-734-9841, TELEX: 262752; EmpL: 3,500; 
Sis. Mgr: Ken Nissen; Disl. Mgr: John Conley 

APPLIED CONTROLS CO, INC, 1275 Bloomfield Ave, 
Fairfield, NJ 070Q6.2828, Tel: 201-227-5454; FSC No.: 
4A725; Empl: 20; Sis. Mgr: W. Merel 

APPLIED DATA COMMUNICATIONS, 14272 
Chambers Rd., Tustin, CA 92680, Tel: 714-731-9000, 
TELEX: 163623 ADC, FAX: 714-838-7172; Empl: 50; Sis. 
Mgr: Ben Sm~h 

APPLIED DATA SYSTEMS, 409A East Preston St, 
Baltimore, MD 21202, Tel: BOo-541-2003, 301-576-0335, 
FAX: 301-576-0338; Empl.: 6 ................... a·1050 

APPLIED ELECTRO TECHNLG., INTL, See STI
Control Components Div. 

APPLIED ENGINEERING PRODUCTS, P.O. Box A-D, 
Amity Sta., New Haven, CT 06525, Tel: 203-387-5282, 
TWX: 710-465-1173, FAX: 203-387-7832; FSC No.: 19505; 
EmpL: 85; Sis. Mgr: C. Golf; Dis/. Mgr: C. Golf 

APPLIED INFORMATION SYSTEMS, INC, 500 
Eastowne Dr, Su~e 207, Chapel Hill NC 27514, Tel: 919-
942-7801, BOo-334-551 0, TELEX: 701365, FAX: 919-493-
7563; Sis. Mgr: Deborah U. Hopper 

APPLIED MAGNETICS, 75 Robin Hill Ad., Goleta, CA 
93117, Tel: 805-683-5353, TWX: 910-334-1195, FAX: 805-
967-8227; FSC No.: 11935; EmpL: 9000; Sis. Mgr: O. M. 
Fundingsland 

APPLIED MICRO CIRCUITS CORP, 6195 Lusl< Blvd., 
san Diego, CA 92121, Tel: 619-450-9333, TWX: 910-337-
1136; FSC No.: 367 4112; EmpL: 235; Sis. Mgr: Greg 
Barnhart 

APPLIED MICROSYSTEMS CORP, 5020 148th Ave., 
N.E., P.O. Box 97002, Redmond, WA 98073-9702, Tel: 206-
882-2000, 800-426-3925, TELEX: 185196APMCRO UT, 
FAX: 206-883-3049; EmpL: 200; Sis. Mgr: Joe Gomula 

APPLIED MICROWAVE DIV. EPSCO, See Epsco 
Microwave 

APPLIED PLASTICS TECHNOLOGY, 45 
Broadcommon Rd., BristOL RI 02809, Tel: 401-253-0200; 
FSC No.: 9330; EmpL: 30; SIs. Mgr: John A Macintyre Jr. 

APPLIED 
POWER 
CONVERSION 

FAX: 201-385-0702 
APPLIED POWER CONVERSION, Technology 

Dynamics, Inc, 100 School St, Bergenfield, NJ 07621, 
Tel: 201-385-0500; Empl.: 50 ......•...... 0<1620-1629 

Local Sales Offices & Reps 
CA Lennox, £;lae Joon EIcIms. ............ 213-674-0219 
CT Branford, Abbott-Allison Co, Inc. ••.... 203-481-Q405 
MD Hagerstown, Stinson Assocs., Inc. ..... 301-790-1193 
NY Rochester, AJ. Electro Mktg. •. . . . .. . .. 716-426-3598 
VA Reston, Stinson Assocs., Inc........... 703-62Q-0088 

APPLIED SOFTWARE TECH, INC, 1908 Cliff Valley 
Way, N.E., Atlanta, GA 30329, Tel: 404-663-8660; Empl: 29; 
SIs. Mgr: Jim A Moss 

APSCO, INC, 5976 Haisley Road, Mentor, OH 44060, Tel: 
216-352-8961, TELEX: 284580, FAX: 216-354-7306; 
EmpL: 200; SIs. Mgr: Robert G. Borgia 

APTEK TECHNOLOGIES, INC, Aptek Microsystems. 
700 N. W. 12th Ave., Deertield Beach, FL 33442, Tel: 305-
421-8450, TELEX: 441020, FAX: 305-421-8044; FSC No.: 
36741; EmpL: 150; Sis. Mgr: Dwain LJenkins, Exec. VP & 
GM 

A.PW. CO, INC, 72 W. Main, Rockaway, NJ 07866, Tel: 
201-627-0643, FAX: 201-627-8396; Empl.: 16 

apx dRSTdN PRODUCTS 

FAX: 516-333-8911 
APX-ARSTAN PRODUCTS INTERNATIONAL 

INC., 99 Jericho Tpke., Jericho, NY 11753, Tel: 51&-333-
8100, TELEX: 4973964 (ARSTAN is answer back); Empl.: 
300; Sis. Mgr: Stan Shapiro ............. A·2244-2247; 

Local Sales Offices & Reps 
CA San Diego, S & A Tech. SIs. ........ .. 
CA santa Ana, S & A Tech. SIs. ........ .. 
CA Santa Clara, RC Elctms. ............ .. 
GA Atlanta, Electro Sis. Inc. .............. . 
MA Framingham, Bob Mirabella .......... . 
NY N. Syracuse, R. F. Roux .............. . 
NC Raleigh, KZI Comps. SIs. Co. . ....... . 
OH Dayton, KW Elctm. SIs. Inc. .... . 
OH Shaker Hgts., KW Elctm. SIs. Inc ...... . 
PA Allison Pk., KW Elctm SIs. Inc ........ . 
TX Dallas, Rem-Air Comps. Corp. . ...... . 
TX Houston, John Dunkel .............. .. 
WA Redmond, Elctrn Mktg. Grp. ........ .. 
WA Vancouver, Elctm. Mktg. Grp ......... . 

Local Distributors 

0<1618-1619 

619-295-0738 
714-250-0121 
40&-988-0701 
404-394-1122 
617-677-0884 
315-45&-9169 
919-782-8100 
513-890-2150 
216-491-9177 
412-487-4300 
214-234-1069 
713-729-1670 
206-882-0962 
503-684-5935 

NC Raleigh, century Elctms. . . . . . . . . . . . . .. 919-872-2203 
PA Norristown, Cen1ury EIcIms. .......... 215-631-5400 

AQUALARM, Marine Safety Systems, Inc., 1151 D. Bay 
Blvd., Chula Vista,CA 92011, Tel: 619-575-4011, FAX: 619-
423-4962; FSC No.: 2V373; Empl.: 8; Sis. Mgr: John L 
Hooper 

ARCO ELECTRONICS, 9822 Independence Ave, 
Cha1sworlh, CA 91311, Tel: 81 &-862-8707, FAX: 81 &-882-
6513; FSC No.: 84171; Empl: 10; Sis. Mgr: Randy Ryan 

ARCOLECTRIAORPORATION 

FAX: 818-700-9541 
ARCOLECTRIC CORP., 9001 Canoga Ave., Canoga 

Park, CA 91304, Tel: 818-700-1933; Empl.: 20; Sis. Mgr: 
Carrie Donze; Dis/. Mgr: Carrie Donze 
.. ............................ a·113O-1131,1682-1683 

Local Distributors 
CA Dow Radio ........................... 81 &-793-1195 
CA Western Swi1ches .................... 213-627-6126 
CA Fullerton, Orvac Elctms. ......... :.... 714-871-1020 
CA Haywood, Electro Comps. ............ 415-783-5800 
CA Los Angeles, Electric Sw~ches ........ 800-252-4640, 

800-421-8855 
MD W. Springfield, T. F. Cushing .......... 413-78&-7341 
NJ Denville, Lashen Elctms. .............. 201-627-3783, 
OR Eugene, Larsco .. .. .. .. .. .. .. .. .. .. ... 503-484-7491 

ARC SYSTEMS, INC., 2090 Joshuas Path, Hauppauge, NY 
11788, Tel: 516-582-8020, TELEX: 230199 SWIFT UR 
ARC, FAX: 516-582-8038: FSC No.: 67245: Sis. Mgr: 
Robert Miller 

ARIES 
AREMCO PRODUCTS, INC, Box ,429, OssIning, NY 

10562, Tel: 914-762-0685, TELEX: 13-7442, FAX: 914-
762-1863; Empl: 30; SIs. Mgr: Brian Miles 

A.RF. PRODS, 2559 75th St, Boulder, CO 80301, Tel: 303-
443-4844, FAX: 303-443-4846; Empl: 10; SIs. Mgr: Tersh 
Clark 

ARGA CONTROLS, 35 E. Glenarm St, Pasadena, CA 
91105, Tel: 213-882-3314, FAX: 81&-799-9407; FSC No.: 
50290; Empl: 20; SIs. Mgr: Unda Galman 

Local Seles Offices & Reps 
LA Lalayelte, Kemp Engrg. Svcs. ......... 31&-269-9452 
MN Minneapolis, Robert Marsh ........... 612-729-9345 
OK Tulsa, Kemp Engrg. SVcs. .. . . . . . . . . . . . 91 &-883-4501 
TX Addison, Kemp Engrg. SVcs. .......... 214-931-7100 
TX Houston, Kemp Engrg. SVcs. .......... 713-466-1485 

ARGENT ELECTRONICS, 3245 s. County Ad., 25A, Troy, 
OH45373, Tel: 513-335-0031; FSC No.: 55901; Empl: 20; 
Sis. Mgr: Paul J. Gilmore 

ARGO ELECTRONICS, INC, 5054 Bleecker St, Baldwin 
Park, CA 91706, Tel: 81&-962-8422, FAX: 81&-960-7312; 
Empl: 12 

ARGOS PRODS, 600 S. Sycamore St, Genoa, IL 80135, 
Tel: 815-784-5118; EmpL: 50; SIs. Mgr: Ron Evers 

ARGO TRANSDATA CORP, 1 Heritage PI<., Clinton, CT 
06413-0554, Tel: 203-669-2233, FAX: 203-669-4316; 
EmpL: 15 

RRIES 
ELECTRONICS, INC. 

FAX: 201-996-3891 
ARIES ELECTRONICS. Box 130, Frenchtown, NJ 08825, 

Tel: 201-996-6841, TWX: 510-235-3391; FSC No.: 51167; 
Empl: 160; SIs. Mgr: Frank Folmsbee ... C.1272-12n 

Local Sales Offices & Reps 
AL Huntsville, Glen ~e Assocs. . . . . . ... 205-882-6751 
p;z. Fountain Hills, Westech ............... 602-837-3137 
CA Irvine, Gravely & Assocs. ............. 714-852-9994 
CA Santa Clara, Warren Assocs. . . . . . . . . . . 40&-988-n82 
CO Denver, West Inc. ........ .. .. .. .. .. ... 303-4n-8180 
FL Aftamonte Springs, APM Assocs. ..... 305-859-6831 
FL Ft Lauderdale, APM Assocs. .. . . . . . . . . 305-585-0056 
FL Tampa, APM Assocs. ................. 813-88&-2457 
GA Norcross, Glen WMe Assocs. ........ 404-441-1447 
WI Cedarburg, Bransky Sis. ; ............. 414-3n-6837 
IL Highland Park, Bransky Sis. . .. . .. . . . .. 312-433-2375 
IN Indianapolis, Hi-Tek Sis. .............. 317-887-2564 
MD Lutherville, J. A Dougherty SIs. ....... 301-321-7890 
MN Minneapolis, Holmgren Assocs. ....... 612-78&-7641 
MS Jackson, Glen Wh~e Assocs. ......... 601-856-5411 
MO Florissant, Delltron Co., Inc. ........... 314-839-0033 
MO Kansas City, Delitron Co. ............. 816-436-6445 
NH Nashua, Bell Controls ................ 803-962-6984 
NJ Ho-Ho-Kus, OJ Fisher Co. ............ 201-852-0080 
NY Fairport, TAC Sis., Inc. ................ 716-3n-2250 
NC Raleigh, Glen WhM Assocs. .......... 919-848-1931 
OH Mansfield, R. J. Goosman & Assocs... 415-756-5746 
OK Tulsa, Rem-Air Comps. ............... 91&-742-2559 
OR Forest Grove, Doran SIs. Assocs. ..... 503-357-3333 

-A..~ 
SWITCHES /INDICATDRS 

fULL LINE AUTHORIZED DISTRIBUTOR 

@~:;6 
ELECTRIC SWITCHES 

INCORPORATED 

2478 fletcher Dr., Los 'Angeles, California 90039·2897 

~:1I800-421-8855 TEL:213-660-1310 
CA:800.,.252-4640 FAX:213-660-5130 

SEE COMPLETE PRODUCT LINE UNOER SWITCHES 
SECTION-5100. FREE CATALOG -31EM on REQUEST 
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ARIES 
PA WestChesIer,Al~TechMktg. .•.•..... 215-344-0134 
TN Gray, Glen While Assocs. ...... .. .. ... 615-477-8850 
TX Dallas, Rem-Air Comps. .............. 214-234-1069 
VA Lynchburg, Glen White Assocs. ....... 804-525-1993 
WA Greenacres, Doran Sis. Assocs. ....... 609-922-2317 
WA Redmond, Doran Sis. Assocs.......... 206-885-1885 

Local DistJIbu/oIs 
AL Huntsville, Camp. Dist . . . . . . . . • . . .. . . • 205-883-7501 
I\Z Phoenix, Arizona Comps. ............. 602-269-5655 
I\Z Tucson, Southwest Sis. ............... 602-628-1613 
CA Compton, Harper sm . .. .. .. .... . .. .. 21 a-979-5090 
CA Fullerton, Pyramid .................... 213-691-0561 
CA Gardena, Cal, SWiIch & Signal ........ 213-770-2330 
CA Santa Clara, Peters De-laet .......... 408-727-9440 
CA Santa Clara, Pyramid EIctms. ......... 408-727-9810 
CO Denver, LEC. ......................... 303-292-6121 
CO Englewood, Indeico ................... 303-694-9444 
FL Ft L.euderdaIe, KSM .................. 305-971-5900 
·IL Mt Prospect, Magnuson EIctms. ...... 312-956-0700 
IL NorIhbrooI<, Classic ... .. . .. .. . .. .. .. .. 312-272-9650 
MD Beltsville, Resco washington ......... 301-937-9100 
MA Middleboro, Glynn EIctms. ............ 508-947-4262 
MA Needham, Cronin EIctms. ............. 617-449-5000 
NY Rochester, SiIl)cona EIctms. .......... 716-328-3230 
NC Cary, Powell EIctms. .................. 919-467-1212 
OH Akron, StotIs-Friedman ............... 216-253-7000 
OH Warren, REM Elclms. ................. 216-373-1300 
OK Tulsa, The Altair Co. .................. 918-252-5781 
PA Bristol, AlM Elect ..................... 215-785-3500 
TX RIchardson, Altair Co. ................. 214-231-5166 
Cen Montreal, Que., Tech-Rep............. 514-337-6046 
Cen Richmond, Deskin Sis. ................ 804-273-4983 

ARISTO GRID LAMP PRODS. 35 Lumber Road, Roslyn, 
NY 11576, Tel: 516-484-6141, FAX: 516-484-6992; EmpL: 
21 

ARIUM CORPORATION, 1931 Wrighl Circle, Anaheim, CA 
92806-6052, Tel: 714-978-9531, lELEX: 754903 ARlUM 
UD, FAX: 714-978-3341; EmpL: 40; Sl8. Mgr; Dave 
Blakemore . 

ARKAY ENGRAVERS, INC. 10-3 Drew Court, 
Ronkonkoma, NY 11779, Tel: 516-467-7795, FAX: 516-
467-8310; FSC No.: 6Z099; Sl8.Mgr; Kenneth Kaplan 

ARK ELCTRNs. CORP. 1325 InduSiriai Hwy. 
Southampton, PA 18966, Tel: 215-322-6510, FAX: 215-
322-4231; EmpL: 20 

ARK-LES, 51 Water St, Watertown, MA 02172, Tel: 617-924-
2330, lELEX: 24-4659; EITllL: 700; Sl8. Mgr; Ted Devnew 

ARK-LES SPECIAL PRODUCTS CORP. P.o.aoX 
14466, Raleigh, NC 27620, Tel: 919-828-6201, FAX: 919-
833-1069; Empl: 350 

" ARMBAR INDUSTRIES INCORPORATED 

FAX: 201-679-3222 
ARMBAR INDUSTRIES, INC., 139 White Oak Lane, Old 

Bridge, NJ 08857, Tel: 201-679-3377; EmpI.: 11; Sl8. Mgr; 
Stephen Gregg ................................. A01012 

Local Sales Offices & Reps 
MD Potomac, C.E Tech. EIctms. .......... 301-235-1942 
MA Lowel~ Underwood Sis. ............... 617-256-8191 

[§~. 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 100h St., Oakland, CA 94606 

(213) 452-8002 

Manufacturers and Sales Offices Directory 
MO Grandview, R R Burton Assocs. ....•. 816-763-5385 
NJ Brielle, EMC Technlgsts. .............. 201-223-6699 
NY Medford, EMC Technlgsts. .......... ..516-286-5522 

ARMEL ELECTRONICS, 1601 75th St, N. Bergen, NJ 
07047, Tel: 201-1169-4201, TWX: 71 0-992-8842, FAX: 201-
869-4304; FSC No.: 91663; Empl: 55; Sl8. Mgr; V. A 
PllS(JJalino 

ARMSlRONG WORLD INDS., w. Uberty St, Lencaster, 
PA 17604, Tel: 717-397-()611, TWX: 717-560-4405; EmpL: 
24,000 

ARNOLD ENGINEERING COMPANY, Sub. SPS 
Technologies, 300 West Str~ Marengo, IL 60152, Tel: 

. 815-568-2000, lELEX: 25-7446, TWX: 91D-642~279O; 
EITllL: 650; SIs. Mgr; E F. Migely, V.P. MktgJSIs. 

ARNOLD I MAGNETICS 

FAX: 805-484-4113 
ARNOLD MAGNETICS. 4000 Via Pescador, Camarillo, 

CA 93010, Tel: 805-464-4221, TWX: 91Cl-343-6468; FSC 
No,: 04879; EmpI.: 130; Sl8. Mgr; Jeny Satuloff 
.... , ................... , .. .... .. .... ...... 001630-1635 

Local Sales Offices & Reps 
AL Huntsville, Teqspec ................... 205-883-6699 
/'IZ. Phoenix, Arnold Magnetics Corp. ..... 900-421-8181· 
CA Los Angeles, Arnold Magnetics Corp. 

CA San Jose, Stout lnels. ................ . 
CO Denver, Arnold Magnetics Corp. . .... . 
FL Melbourne, Teqspec ................ " 
GA Atlanta, Teqspec ..................... . 
IL Chicago, Arnold Magnetics " ........ . 
MD Silver Springs, Youth Assocs. ...•. , .•. 
MA Wayland, High-Tech ................ .. 
MN Minneapolis, Arnold Magnetics Corp. .• 
MO St Louis, Arnold Magnetics .......... . 
NY Buffalo, Arnold Magnetics ............ . 
NY New Rochelle, AsI:;or EIctms. ••..•.... 
OH CleVeland, Arnold Magnetics .•...•...• 
OH Dayton, Arnold Magnetics .......... .. 
OK Tulsa, Kruvand Assoc. .............. .. 
OR Portland, Arnold Magnetics Corp. •.... 
PA Philadelphia, Arnold Magnetics ., •.••. 
TX Dallas, Kruvand Assoc. ............. .. 
TX Houston, Kruvand Assoc. ........... .. 
WA Seattle, Arnold Magnetics Corp. ..•...• 
WI Milwaukee, Arnold Magnetics ..•.•.... 
Cen Montreal, Que., Arnold Magnetics Corp. 

805-484-4221 
408-746-0470 
900-421-8181 
407-783-3444 
404-972-7955 
800-421-8181 
301-598-5740 
508-653-3838 
800-421-8181 
800-421-8181 
800-421-8181 
914-235-8638 
600-421-8181 
600-421-8181 
214-437-3355 
800-421-8181 
600-421-8181 
214-437-3355 
713-956-6741 
600-421-8181 
600-421-8181 

800-421-8181 

FAX: 201-464-8513 
AROMAT CORP" 629 Central Avenue, New Providence, 

NJ 07974, Tel: 201-464-3550, TWX: 710-997-9536; EmpL: 
150 ." ................................... a0 1432-1441 

Local Salas Offices & Reps 
AL Huntsville, Beacon EIctms. Assoc. .... 205-881-5031 
I\Z Tempe, Sys. Sis. of Arizona. Inc. ....•. 602-829-9338 
AR UtIle Rock, Beacon EIctms. Assoc. .... 501-224-5449 
CA Garden Grove, Aromilt Corp. . . . . . . . . • . 714-895-7707 
CA Garden Grove, Eisco ................. 213-533-1255 
CA San Jose, Aroma! Corp ...•.•. , ....• , . • 408-433-3380 
CA Santa Clara, Fahmer-Miller •.... ,..... 408-727-9800 
CO Englewood, Omega Ltd .............. 303-762-1921 
CT Norwalk, Northeast Reps. . , . , .•....•. , 203-866-6030 
FL Maitland, EIR, Inc. ........... " . .. . .. .. 305-660-9600 
FL Orlando, Aromilt Corp. ................ 305-855-1075 
GA Atlanta, Beacon EIctms. Assoc. .. , ... ,. 404-256-9640 
IL Elk Grove Village, Aroma! Corp. .. , . . .. 312-593-8535 
IL Elk Grove Village, Carlson EIctm Sis. 

IN Indianapolis, J & W Sis. Co. ......... .. 
IA Cedar Rapids, CerIson EIctm Sis. ... , . 
IA Davenport, Rush & West Assocs. .... . 
KS Olathe, Rush & West Assocs. " ...... . 
MD Upperco, lmagitron Sis. .............. . 
MA Hinghem, Northeast Reps. ........... . 
MI Grand Rapids, R P. Urban & Assocs. 

312-956-8240 
317-842-3740 
319-377-6341 
319-388-9494 
913-764-2700 
301-374-5600 
617-749-8700 

616-245-0511 

MI Redford, R P. Urban & Assocs. ..... .. 
MN S. St Pau~ Northport Engrg. ......... . 
MO St Louis, Rush & West Assocs. ..•..•. 
NH Nashua, Northeast Reps. ............ . 
NJ New Providence, Aromilt Corp. ..•. , .. 
NJ W. Celdwel~ Mariniello Tech. Sis. Co. 

NM Albuquerque, SSA Inc. 01 New Mexico 

NY Rochester, Ontec .................... . 
NC Raleigh, Beacon EIctms. Assoc. •...... 
OH Kettering, J. R Thornberry Co. .•.•••.• 
OH Solon, J. R Thornberry Co. ......... .. 
PA PHtsburgh, Covert & Newman Co. .••.. 
TX Austin, Component Technlg. ........ .. 
TX Dallas, Component Technlg. ........ .. 
TX Houston, CofT1lonenl Technlg. ..•.••.. 
TX Richardson, Aromilt Corp. ........... .. 
UT Salt Lake City, Omega, Ltd. ......... .. 
WA Redmond, Sis. & Engrg. ............. .. 
WA Vancouver, SIs. & Engrg. ............ .. 
WI Milwaukee, Certson EIctm Sis. •..••... 
Can Burnaby, ac. Tech-Trek Ltd. ....... .. 
Cen MississauQa, Ont, Aromilt Cenada, Inc. 

Cen MississauQa, Ont, Tech-Trek Ltd. .... . 
Cen St Laurent, Que., Tech-Trek Ltd. .... .. 
Can Vancouver, ac., Deskin Sis. Corp. ... . 

Local DistrIbutors 
AL Huntsville, Pioneer Technlgs. ... " .. .. 
I\Z Tempe, Bellinds. ................... .. 
I\Z Tempe, J. C. InO. .................... .. 
AR Uttle Rock, Newark EIctms. ......... .. 
CA Chatsworth, Mi~ Dist .......... .. 
CA Garden Grove, Beliinds. ............ .. 
CA Gardena, Bell IneIs. ................. .. 
CA Inglewood, Newark EIctms. ......... .. 
CA MtnView, Beilinels. ......... " ..... .. 
CA Rancho Cordova, Acacia Sis., Inc. .•. , . 
CA San Diego, Acacia Sis., Inc. ......... .. 

,CA San Diego, Bellinds. ... " ........... .. 
CA Santa Ana, Norstan .. " ............. .. 
CA Santa Clara, Master Dists. ........... . 
CA Santa Monica, Master Distrs. •• , ....•. , 
CA Sunnyvale, Acacia Sis., Inc. ......... .. 
CA Sunnyvale, Bell Inds. ......... , ...... .. 
CA ll10usand Oaks, Bell lnels. .......... .. 
CO Denver, Newar1< EIctms. ......... " ... 
CO Englewood, InduSlriai EIctms. •..••.... 
CO Lakewood, Acacia Sis., Inc. .......... . 
CO Wheat Ridge, Beliinels. ........... ; .. . 
CT WaiUngtord, Cronin EIctms. ......... .. 
CT Yalesville, Glynn EIctms. ••.•••• , ....•. 
FL Altamonte Springs, Pioneer Technlgs. 

FL Clearwater, Pioneer Technlgs. .... " .. 
FL Deerfield Bch., Pioneer Technlgs. •• , .• 
FL Largo, Beliinels. ..................... . 
GA Augusta, Pixie Ek:Ims. .............. .. 
GA Norcross, Bell lnels. .................. . 
GA Norcross, Pioneer Technlgs. ........ .. 
IL Bensenville, Magnuson EIctms. •• , ..•• 
IL Elk Grove V~ Bell Inds. .............. . 
IL Mt Prospect, Magnuson EIctms., Inc. 

313-535-2355 
612-457-8000 
314-965-3322 
603-860-8199 
201-464-3550 

201-228-4418 

505-869-2901 
716-464-8636 
919-787-0330 
513-258-1863 
216-248-4995 
412-531-2002 
512-474-8698 
214-783-8831 
713-961-1262 
214-235-0415 
801-277-8061 
206-883-4999 
206-573-5161 
414-476-2790 
604-439-1373 

416-624-3777 
416-236-0366 
519-337-7540 
604-324-8343 

205-837-9300 
602-966-7800 
602-968-0693 
501-225-8130 
213-998-3111 
714-220-0661 
213-515-1800 
213-671-7066 
415-960-1440 
916-638-1861 
619-565-4365 
619-266-1277 
213-924-7651 
408-496-6151 
213-452-1229 
4OIH45-7200 
408-734-8570 
850-499-6621 
303-757-3351 
303-694-9444 
303-232-2882 
303-424-1995 
203-265-3134 
203-265-2486 

305-921-4)660 
813-536-0445 
305-428-8677 
813-541-4434 
404-722-2055 
404-662-0923 
404-448-1711 
312-595-7575 
312-640-1910 

. . . . . . . . . . • . . .. . . .. .. . .. . .. . . . . . . . . • . . . 312-956-0700 
IL Rolling Meadows, RM. EIctms. .••••. ,. 312-358-0300 
IL Urbana, BelllneIs. ..................... 217-326-10n 
IN Ft Wayne, BeIIlneIs. .................. 219-423-3422 
IN Indianapolis, Beliinels. ................ 317-675-8200 
IN Indianapolis, Magnuson EIctms. ....... 317-247-5108 
IN Indianepolis, R M. EIctms. ............ 317-291-7110 
IA Cedar Rapids, Bell IneIs. .............. 319-395-0730 
LA Metarie, Newar1< EIctms. ..•..•..•..• ,. 504-838-9771 
MD Colombia, Aztech Elect ...••••..•..•. , 301-995-6600 
MD Colombia, OK EIctms. ................ 301-995-1950 
MA Canton, RIchey lmapact Elect ........ 617-821-1500 
MA Middleboro, Glynn EIctms. ............. 617-947-4262 
MA Needham, Cronin EIctms. ............. 617-449-5000 
MA Winchester, BelllneIs. ................. 617-729-5600 
MI Ann Arbor, Beilinels. .. :............... 31a-971-9093 
MI Grand Rapids, R M. EIctms. .......... 616-531-9300 
MI Uvonia, LWC Distrs., Inc. .............. 313-464-7700 
MI Oak PI<., Newar1< EIctms. .............. 313-967-0600 
MN Eden PraIrie, Magnuson EIctms. ...•.. 612-829-0583 
MN Fridley, Voyager EIctms. .............. 612-571-7766 
MN Minneapolis, Control Design Supp. Inc. 

....................................... 612-721-6555 
MN Minneapolis, Newark EIctms. ......... 612-331-6350 
NJ Mountainside, Mars EIctms. ••. • • . . • • • • 201-233-0044 
NJ 0aIdand, Relay Specialties .. .. . .. .. .. . 201-337-1000 
NM Albuquerqua, Bellinels. ............... 505-292-2700 
NY Buffalo, Summit Distrs. .. .. .. . .. .. .. ... 716-884-3450 
NY Farmingdale, Beliinels. ................ 516-752-9303 
NY Hauppauge, Jaco Elctms. ..... . . . . . . .. 5.16-273-5500 
NY Lynbrook, Peerless Radio Corp. ........ 516-593-2121., 

212-523-3456 
NY Mt Vernon, OAR IndL EIctm Sis. ..•• ,. 914-699-2224 
NY Rochester, MasJine EIctms. ..•.•..••.. 716-546-5373 

620 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices []Ir.~.r\rv 

NY Rochester, Simcona E1ctms. .......... 716-328-3230 
NC Chatlotte, Dixie EIcIms. ••..•..•..•.•.. 704-377-5413 
NC Charlotte, EIcIms. Mktg. Corp. .. . . . . . . . 704-394-6195 
NC Charlotte, Pioneer \echnlgs. .......... 704-527-8188 
NC Winston-Salem. Dixie Elctms. ........• 919-724-5961 
OH Columbus. EIcIms. Mktg. Corp. (EMC) 

.............•.....••.....•......•..... 614-299-4161 
OH Dayton. Bellinds. ..•.....•..•......... 513-435-8660 
OH Dayton. Bellinds. .•......•............ 513-434-8231 
OH Highland Heights. EIcIms. Mktg. Corp. (EMC) 

..•................••....•...••.. , ..... 21&442-3441 
OH Kettering. EIcIms. Mktg. Corp. (EMC) .. 513-439-4711 
OH Valley Voew, Newall< EIcIms. .......... 216-447-8860 
OK OIdahoma City, Newarl< EIcIms. .. . . . . . 405-495-5000 
OK Tulsa. Newarl< EIcIms. ..............•. 918-832-7004 
OK Tulsa. Norvell EIcIms. ......•......... 916-254-8606 
OR Beaverton. Acacia Sis., Inc. ........... 503-646-3377 
OR Lake Oswego, Bell Inds. ...........•.. 503-241-4115 
OR Portland, P&R Inds. ..................• 503-641-9525 
PA Horsham. Pioneer/Del Vall .......... 215-674-4000 
PA McKeen. Advacom .........•..•...... 814-476-7n4 
PA Wayne. Peek EIcIms. ...•.........••.• 215-293-0000 
RI Pawtucket. Major/Edwards ........... 401-725-7400 
SC Char1eston. Dixie EIcIms. ............. 803-554-7515 
SC Columbia. Dixie EIctms. . . . . . . . . . . . . . . . 803-779-5332 
SC Greenville. Dixie EIctms. ..........•.•. 803-297-1437 
TN Gray, Dixie EIcIms. •.................. 615-477-2131 
TN Knoxville. Dixie EIcIms. •........•..... 615-936-4131 
TN Nashville. Bellinds. ................... 615-242-2682 
TX Austin. Newarl< EIcIms. .........•..•.. 512-336-0287 
TX Austin. Norvell EIctms. ................ 512-837-5555 
TX Austin. Southwest EIctms. ...... 512-343-7694 
TX Corpus Christie, Douglas Elctms. ..... 512-883-5103 
TX Dallas, Computer Comps. Corp. . . . .. . . 214-239-0271 
TX Dallas, Newarl< EIcIms. ............... 214-34().3585 
TX Dallas, Norvell EIctms. ................ 214-233-0020 
TX Dallas, Southwest Elctms. ............ 214-234-2050 
TX Garland, Newarl< EIcIms. ............• 214-494-5911 
TX Houston. Newall< Eictms. .•........... 713-782-4800 
TX Houston, Newall< EIctms. ............. 713-82N)630 
TX Houston. Newall< EIctms. ............. 713-827-7040 
TX Houston. Norvell EIctms. . . • . . . . . . . . . .. 713-7n-1666 
TX Irving. Newarl< Elctms. ..........•..... 214-256-6585 
TX Richardson. Bellinds. .•. . . . . . • . . . . . . .. 214-69(}{)466 
TX Richardson. Southwest EIctms. ....... 214-234-3050 
TX San Antonio, Newarl< EIcIms. ......... 512-349-2641 
TX Stafford. Southwest EIctms. ....•...... 713-491-4900 
UT Salt Lake City, Bell Inds. .............. 801-972-6969 
VA Roanoke. Mexilronics CorP. .. . . . . . • . . • 703-342-4444 
WA Bellevue, Bellinds. ..................• 206-747-1515 
WA SeaIt1e. Pacific Elctms................. 206-575-1050 
WI Mequon, Taylor Elec. ................. 414-241-4321 
WI Waukesha. Bellinds. ................. 414-547-8879 
Can BrampIon. Ont., Zenfronics • . . . . . . • . . .. 416-451-8445 
Can Calgary, Alberta. Zenironics . . . . . •. . . .. 403-272-1021 
Can Concord. Ont.. Trade Elctms. ....•..... 416-661-7111 
Can Edmonton. Alberta. Deskin SIs. Corp. 

Can Marl<ham. Ont.. Deskin Sis. Corp ...... . 
Can Montrea~ Que.. Ferro Technique Ltd .. 
Can Nepean. ant. carsten EIctms. ....•..• 
Can Nepean. Ont., Zentronics ............. . 
Can Richmond HiI~ Ont.. Seiber Elclms. .. . 
Can Richmond. BC, Zentronics ... " ...... : .• 
Can Scarborough. ant.. Carsten EIctms. ... 
Can $I Laurent. Que.. CIlISIen EIctms. •..•. 
Can $I Laurent. Que.. Zentronics .....•..•. 
Can Vancouver, B.C. Deskin Sis. Corp. ... . 
Can Winnipeg. Man~oba. Zenironics ...... . 

403-466-2106 
415-496-2511 
514-341-3450 
613-726-9250 
613-226-8840 
416-736-0271 
604-273-5575 
416-495-7705 
514-334-6321 
514-737-9700 
604-324-8343 
204-894-1957 

ARRAY ANALYSIS, INC. 200 Langmair Lab.. Brown Rd.. 

IL Chicago, Arrow Hart Comps. .......... 312-595-7750 
IN Indianapolis. Eal. • . . . . . . . . . . . . . . . . . . .. 317-638-4439 
IA Cedar Rapids. Lonsnz Sis. ...........• 319-377-4666 
KS Merriam. Lorenz SIs. . . . . . . . . • . . • . . . . .. 913-384-6556 
MN $I Peu~ Vikeland Sis. ................. 612-645-4647 
Me University City, Lorenz Sis. . . . . . . . . . . .. 314-997-4558 
NE Uncoln. Lorenz Sis. ................... 402-475-4660 
NJ Clifton. RQl SIs. ..................... 201-34()'1515 
NY Rochester, Electra Sis. Corp. '" ....... 715-427-7860 
NY Syracuse. Electra SIs.................. 315-463-1248 
OH Cincinnati. G.R Feiz .................. 513-772-5700 
OR Hillsboro, Ternco Northwest.......... 503-649-8375 
PA Pittsburgh. Riggs EIclrL SIs. Co. .. . . . .. 412-244-0895 
PA Willow Grove. O'Driscoll SIs. .......... 215-659-3728 
TN Memphis. R T. Elclrl Sis. .............. 901-525-4550 
TX Carrollton. Arrow Hart Comps. ........ 214-96()'1867 
TX Dallas, Arrow Hart Comps. ............ 214-96()'1867 
VA Charlottesville, Arrow Hart Comps. .... 604-974-5100 
VA Front Roy~ EHron SIs. ............... 703-635-7201 
WA Bothel~ Ternco Northwest ............ 206-821-5434 
WA Spokane. Ternco Northwest .......... 509-534-8835 
WI ,Menomonee Falls. Hedge Assoc. ..... 414-255-3010 

Local Distributors 
AR Uttle Rock. CIIrIton-Beles Co. ......... 501-562-9100 
CA Commerce. Electro Comps. ........... 213-727-0200 
CA Covina. Selecta Switch ............... 213-967-4123 
CA Gardena. California Swttch & Signal .. 213-77()'2330 
CA Hayward, Electro Comps. ............. 415-783-5800 
CA Los Angelas, Electric Swnches ....... 213-86()'1310 
CA San Jose, Consolidated Parts . . . . . . . .. 406-263-9521 
CA Santa Clara. Cypress Elclms. ......... 406-98()'2500 
CA Santa Fe Springs. Eurton Elec. ........ 213-946-4477 
CA Santa Monica. Master Distr. ..... . . . . .. 213-452-1229 
CA Tustin. Western Swttches & Control ... 714-731-4333 
CO ' Denver, Star for Parts . . . . . . . . . . . . . . . .. 303-623-4224 
IL Addison. LComp Chicago .......•..... 312-626-1400 
IL Chicago, Newall< Elctms. ............. 312-784-5100 
IL Chicago, Revere Elec. Supp. .......... 312-739-3636 
Il Palatine. OHM Elclms. ................ 312-359-5500 
Il Rockford, G. C. Elclms. ............... 815-986-9661 
IL Wood Dale. Electro Kinatics .......... 312-595-6700 
IN Indianapolis. Graham Elclms. ......... 317-634-8202 
MA Allston. Hilco Elec. Supp. ............. 617-783-2600 
MA Hingham. Sager Elclrl ................ 617-749-6700 
MI Livonia. AS Elctms. •.................. 313-525-1155 
MI $I Clair Shores. SPEMCO ............ 313-771-2700 
MN $I Pau~ Gopher Elclms. Co. .......... 612-483-4450 
Me Maryland Heights. LComp ............ 314-291-6200 
NE Lincoln. Scott Elclms. .. . . . . . . . . . . . . . .. 402-466-8221 
NH Nashua. Brevan Elec. Inc. . . . . . . . . . . . .. 603-889-7230 
NJ Camden. General Radio Sys. Co. ..... 609-964-8560 
NJ Prospect Park, Kappa . . . . . . . . . . . . . . . .. 201-79().1999' 
NY Buffalo, Summil Distrs. . . . . . . . . . . . . . . .. 716-884-3450 
NY Hauppauge. Sager Elec. .............. 516-348-1300 
NY Hempstead. Electronic Equip. ......... 516-536-5510 
NY Lynbrook. Peerless Radio Corp. . . . . . .. 516-593-2121 
NY Woodside. Switches Unlld. ............ 212-476-5000 
NC Winston-Salem. Kirkman Elctrns. . . . . .. 919-722-9131 
OH Cincinnati, Hughes-Peters ............ 513-351-2000 
OH Cleveland, Midland Elec. .............. 216-246-3800 
OH Columbus. Hughes-Peters ............ 614-294-5351 
OR Portland, Johnstone Corp. ............ 503-231-4833 
PA Philadelphia. Philadelphia Elclms. ..... 215-566-7444 
TX Dallas, Associated Aircraft ............ 214-331-4381 
TX Dallas, Harrison Equip................. 214-239-2750 
TX Fl Worth. Allied Elctms. . .. . . . . . . . . . . .. 817-336-5401 
TX Garland, Newarl< Elclms. ............. 214-494-5911 
WA Seattle, Campbell H. D ................ 206-433-1900 
WA Seattle. Radar Elec. ................... 206-282-2511 
WI Mequon. Taylor Elec. Co. .............. 414-241-4321 

Ithaca. NY 14850, Tel: 607-257-6800, 800-451-8514, FAX: ARSTAN PRODUCTS INTL, See APX Arstan 
607-257-2445 Products Inti. 

ARREM PlASTICS, INC. 502 Vista Ave.. Addison, IL 
60101, Tel: 312-628-2450. FAX: 312-628-1855; Empl.: 70; 
SIs. Mgr: Jack Schrieller 

ARROW FASTENER. 271 Mayhill St.. Saddlebrook. NJ 
07662, Tel: 201-843-6900, FAX: 201-843-3911; EmpL: 600 

ARROW HART COMPONENTS, Cooper 
Industries. P.O. Box 9050, CharloHesvilie. VA 22906-
9050, Tel: 804-974-5100, FAX: 604-973-2236; Empl.: 
1000; Sis. Mgr: Paul Schnackenberg; Dist. Mgr: Paul 
Schnackenberg .....•.....•...............•.... 8.1684 

Local Ssles Offices & Reps 
AZ Phoenix. M.ES. Inc. .••.•.............. 602-274-0896 
AR No. Uttle Rock. RT. EIec. SIs. ......... 501-771-0267 
CA Anaheim. Southwest Controls ........ 714-756-1100 
CA San RaJael, Wright Sis. Assoc. ........ 415-457-9940 
CA Westminster, West EIctm. SIs. ........ 714-896-0120 
CO Denver, Harthun Assoc. . . . . . . . . . . . . . . . 303-792-5050 
CT Hart1ord. Component Concepts ....... 203-523-4066 
FL Fl Lauderdale. Motion Prods. ...•..... 305-486-3440 
GA Atlanta. Arrow Hart Comps. ........•.. 404-891-2704 
IL Addison. Hedge Assocs. .............. 312-543-0888 

m~~~ 
The 

Largest 
Relay 

Distributor 
in the World. 

I 
STOP 

Over 
8,000.000 

Relays 
Photo 

ElectroniCs 
& Fans 

In Stock 

Orders Plac«/ by 3:00 p.m_ are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Senta Monica, CA 90404 Oakland, CA 94606 

ARSTAN 

~ ARROW HART COMPONENTS 

The 6) Largest 
Relay & 

Switches • • 
Distributor . 

in the World. 

Over 
8.000.000 
Relays & 
Switches 
in Stock, 

Orders Plac«/ by 3:00 pm_ are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Sent. Monica, CA 90404 Oakland, CA 94606 

~ ARROW HART 
SPECIAL TV SWITCHES 

COOPER 
INDUSTRIES 

WIRING DEVICES 
CDNTACTORS 

FULL LINE AUTHORIZED DISTRIBUTOR 

0~l~flJ 
ELECTRIC SWITCHES 

INC 0 R P 0 RAT E D 
2478 Fletcher Dr., Los Angeles, California 90039·2897 

Toll 800-421-8855 
Call 

CA:800-252-4640 
TEL:213-660-1310 
FAX:213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION-Sl00. FREE. CATALOG 31EM on REOUEST 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 621 



ARTEL Manufacturers and Sales Offices Directory 

ARTEL COMMUNICATIONS CORP. 22 Kane Indus1rial 
Dr. Hudson, MA01749, Tel: 617-562-2100, FAX: 617-562-
6942; Empl:70; SIs. MgT: Jugtar S. Basi ' 

ARTISANCONTRCLS CORP. P.O. Box 233, 5 Eastmans 
Rd., Ste.l00, PIlnlippany, NJ 07054; Tel: 201-428-1770, 
FAX: 201-428-1426; ErnpI.: 100; SIs. MgT_' Gail Norton; 
Dist. MgT: Gail Norton 

ARTRONIC INSTRUMENT CO. INC. 9 Division St, 
Sidney, NY 13838, Tel: 607-563-8444; FSC No.: 09446; 
ErnpI.:12 . 

ARTRONICS CORPORATION, 124 Heritage Dr. P.O. 
Box 5070, PortsmouIh, Nt{ 03801, Tel: 603-433-3111, 
FAX: Q03-433-4684; EmpL: 20; SIs. MgT: Anthony 
Sentomango 
l.J:JcaISaIe8 Offices & Reps 

NH Portsmouth, Monics Corp. ..... .. . . . . 603-433-3111 

ART WIRE/DODUCO, 9 Wing Dr. Cedar Knolls, NJ 07927, 
Tel: 201-267-2000, FAX: 201-267-3267; EmpL: 110; SIs. 
MgT: Alan Egler 

ASC~ 
(J)CAPACITORS 

FAX: 818-710-0694 
ASC, 21541 BIvIhe St, CanoQa Pk., CA 91304, Tel: 818-710-

8555, TELEX: 68-2633 SI-lIZAM; EmpL: 1000; SIs. Mgr: 
Jerry Behrens .....• _..................... A.1014-11J18 
Local Sales Offices & Reps 

AL Huntsville, R O. Whitesell & Assocs. " 205-883-5110 
AZ Phoenix, Compass MkI~ Sis., Inc. .•. 602-996-0635 
AZ Scottsdale, ~ & Sis. .. . .. 602-585-0202 
AZ Tucson, CompaSs Mklg. Sis., Inc. .•.. 602-293-1220 
CA Chalsworth, WCV-Raltectl, Inc. ......•. 818-700-0933 
CA Redwood City, James S. Heaton Co., Inc. 

· . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . . . . . . . 415-367-9000 
CA San Francisco, WrathaH & Krusl, Inc. .. 415-777-0226 

~ ~~arlle:II~'::: ~~~~ 
IL Itasca, Circuit Sis., Inc. ..••..••.••.•... 312-773-0200 
IN Ft Wayne, R 0. WMeseH &Assocs. .. 219-432-5591 
IN indianapolis, Insul-Aeps., Inc........... 317-251-1994 _ . ®ALPIU!IAI.ITpu® I IIIANN ~~~~.~.~:~~I~~.~. 317-359-9283 I.UiiiIIJ1I 1.11 Kokomo, R O. Whitesell & Assocs. '" 317-457-9127 

Cedar RapIds, C. Ii. Hom & Assocs. •. 319-393-8703 

SWITCHES·ISOLATION RELAY 
KNOBS ·INDICATOR LIGHTS 

FULL LINE AUTHORIZED DI~TRIBUTDR 

e~t;tJ 
ELECTRIC SWITCHES 

IIICOBPOBATBD 

2478 Fletcher Dr., LUI Angeles, Celiturni. 90039·2897 

SOLID STATE TIMERS, 
FLASHERS & CONTROLS 

KY Pewee Valley, R O. WhfteseH & Assocs. 
....................................... 502-241-1441 

LA Hammond, Design Mkfg. & Assocs. ... 504-542-1115 
LA Hammond, DesiQn Mktg. Of LA, Inc. . • • 504-542-1115 
MD Annapolis, EES, Tnc. . . • . • . • . • • • • • • . . . • • 301-269-4234 
MI Grand Blanc, R O. Whit'!sell & Assocs. 

· . .• . .• . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . 313-895-0770 
MI Grand Rapids, R O. WMesall & Assocs. 

MI SOiitiifi8ici.. FCD: Whiieseli"& 'Assocs::: 
MI St Joseph, R O. Whftesali & Assocs. 

618-942-5420 
313-559-5454 

....................................... 618-983-7337 
Eden Prarie, Com-Tek Sis. •..•.....•.. 612-941-7181 
Kansas City, Hill & Co. .. . . . . . • . . . . . . .. 818-561-2593 
St Louis, JOhn G. Macke Co. ...•..... 314-432-2830 
Salem, Sis. Engrg. Co. ................ 603-893-5521 
Albuquerque, Compass Mkfg. & Sis., Inc. 
· . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . 505-888-0800 
Buffalo, Quality Camps. ••.•.•.••.•..•• 718-837-5430 
Great Neck, F & F Metro . . . . . . . . . . . . . . 516-482-4080 
Manlius, Qu~mps. .............. 315-682-8885 
Marlton, eGR . . . . . . • . • • . • • • .• 609-983-1020 
Cincinnati, R O. Wh~esell & Assocs. .. 513-521-2290 
Cleveland, R O. WMesall & Assocs. .. 218-447-9020 
Columbus, R O. Whftesell &.Assocs. 

614-888-9396 

SWITCHES 
Specialists in 
Miniature and 

Subminiature Switches 

Same Day Turnaround Available 

CALL 
1-800-458-0512 

(814) 476-7774 

OH Dayton, R O. WhKesell & Assocs. .:... 513-298-9546 
OR Beaverton, N.R Schultz Co... . . . . . . . . . • 503-643-1644 
PA PiI1sburgh, R O. Whftesell & Assocs. 

TN Knoxville, R O. WMesall & Assocs. ..• 
TN Nashville, RO. WhKeseH & Aseoo. ...• 
TX Austin, Desigrl Mktg. & AsSocs. ...... . 
TX Dallas, Design Mkfg. & Assocs. .•.•... 
TX Houston, Design Mktg. & Assocs. ..•.. 
UT Salt Leke City, Waugaman Assocs. •.. 
VA Midlothian,. EES, Inc. •.••.•..•••.•.•••• 
WA Bellevue, N. R SChultz Co. ........... . 
WI Brookfield, Circuft Sis. Inc. .•...•.•.... 
Can Richmond Hil~ RenrnarI< EIctms., Ltd. 

Local DIs/J1bukJrs 
AL Huntsville, Bell •...••.••.•.•.•....•••.. 
AL Huntsville, Hall-Mark .....•......•.••.• 
AZ Phoenix, ArIzona Camps. •.......••... 
AZ Phoenix, HalI-Mark ••.•..••.•.•.••.••• 
AZ Tempe, Bell .•.••..•.....•..•...•..•.• 
CA Chatswor1h, Passive Technlg. ..•••.•.. 
CA Chatswor1h, Petell/Passive Camps. •.. 
CA Garden Grove, Bell ••.•.•••........... 
CA Gardena, Bell ......••.••.••.••..••.•.. 
CA HaII-Mark, Canoga PI<. •••.•••••••••••• 
CA Milpites, Cal Cap ................•.... 
CA Milpites, Projections Unltd. ....•..•.•.. 
CA Secramento, Bell ••.•...•.•......•.... 
CA Sacramento, Hall-Mark .•.•....•.•.... 
CA San Diego, Bell •..•••••.••••....•.••.• 
CA San DIego, Hall-Mark •.....•......•... 
CA San Diego, Projections Unltd. .....•... 
CA San Jose, Hall-Mark .•...•.•......•... 
CA San Jose, Passive Technlg. ...•.•..... 
CA Santa Ana, Pe\eII/Passive Camps. .•.• 
CA Sunnyvale, Bell ••..••.•••••.•••.•.••.. 
CA Thousand Oaks, Bell .••.••.•...•..••• 
CA Torrance, Hall-Mark •....•••.•...•.•.• 
CA Tustin, Hall-Mark ......•..•..•.....••. 
CA Tustin, Projections Unftd .•.•••..•..•. 
CO Denver, Hall-Mark ..•...•.•...•..•...• 
CO Wheal Ridge, Bell •••...•.•.•.•..•...• 
CT Wallingford, Hal~Mark .•••...••..•...• 
FL Deerfield Bch, Bell ..•..••.•.•.•.••••. 
FL Ft Lauderdale, Hall-Mark ..•.....•••.• 
FL Largo, Bell ..•......•.•...•.•.......•.. 
FL Orlando, Hall-Mark ...••..•........•..• 
FL Pompano Bell., Peerless ., ........... . 
FL St Petersburg, Hall-Mark •..••.•••...• 
GA Atlanta, Hall-Mark ..•...•.••.••..••••.• 
GA Norcross, Bell ......•.....•........•.. 
IL Chicago, Hall-Mark .•.....•........•.. 
IL Chicago, PEl/Genesis ............... . 
IL Elk Grove VI., Bell ..•..••.•.•.•..•.... 
IL Urbana, Bell .••..•..•...•.•...•.•..••• 
IN Ft Wayne, Bell •.•.....••.....•..•..•• 
IN Indianapolis, Bell ••.••.••..••......... 
IN Indienapo~s, Hall-Mark •.•••••. , .•..... 
IN South Bend, PEl/Genesis ........... . 
IA Cedar Rapids, Bell .• ; .•..•••••.••.•••. 
MD Baltimore, Hall-Mark ..•.•...•.••.•.•.• 
MD Bellimore, PEl/Genesis .............. . 
MA Boston, HaI~MaIk .•.....•...•.••.••.. 
MA Winchester, BeH ••••.••••••.•...•..••. 
MI Ann Arbor, Bell .•••••..•••...•.••..••. 
MI Livonia, Hall-Mark ..•.....••...•.•.•.. 
MN Edina, Bell lnels. .•..••.•.•.•.•...•..•. 
MN Minneapolis, Hall-Mark ••.....•.....••. 
MD St Louis, Hall-Mark ..•....•.........•. 
NH Hudson, Bell. •.•.....•.•...•..•..•.... 
NJ Edison, Peerless ..................... . 
NJ Fairfield, HaII-Mark ...•..•.....•..••..• 
NM Albuquerque, Bell. ...•..•...•.•...•... 
NY Farmingdale, Bell •.•.••..•.••..•...... 
NY Lynbrook, Peerless .................. . 
NY Rochester, Hall-Mark ••..••••.•••..•.. 
NY Ronkonkoma, Hall-Mark ••..•...•...•• 
NC Charlolle, EMC ...........•........... 
NC Raleigh, Hall-Mark .•...••.•.••.•....•• 
OH Cleveland, Hall-Mark ••.•..•.•.•.••.•.. 
OH Columbus, EMC ....•....•......•..... 
OH Columbus, Hall-Mark ..••••..•...•.•.. 
OH Dayton, Bell .....•........•..•.......• 
OH Dayton, EMC ........................ . 
OH HIghland Heigh1s, EMC ...•........... 
OK Tulsa, HalI-Mark ..•..•.••.....•..•..•. 
OR Por1land, Bell .•.•.•.••••...••.•......• 
PA PhIladelphia, Hall-Mark .•..•..••.....• 
PA PhIladelphia, PB-Genesis ......... ; .. 
TX AustIn, HalI-Mark •....•....••.••..•... 
TX Dalles, HalI-Mark ..•.•••.•....•••.•••. 
TX Houston, Hall-MfIIk •....•..••.•••.•.•. 
TX Richardson, BeH ..•••..•..•.••.•..•.•. 
UT Salt Leke City, Bell .•.•..•..••.•••.... 
UT Salt Leke City, Hall-Mark .••...•••....• 
WA Bellevue, Bellinels. .•.••.••..• ; .•..... 
WA Redmond, Priebe EIcIrns. •...•...•.... 

412-938-6161 
615-694-9476 
615-352-4760 
512-263-9151 
214-480-8151 
713-550-3318 
801-261-oB02 ' 
804-794-8939 
206-454-0000 
414-784-7773 

416-881-8844 

205-837-1074 ' 
205-837-8700 
602-269-5655 
602-437-1200 
602-968-7800 
818-882-2277 
818-341-1745 
714-695-7801 
213-515-1800 
818-718-7300 
40&-262-6000 
408-942-1717 
918-969-3100 
918-722-8600 
619-269-1277 
619-268-1201 
619-453-7900 
408-948-0900 
408-435-5566 
714-541-5959 
408-734-8570 
805-499-6821 
213-217-8400 
714-669-4700 
7t4-544-2700 
303-790-1662 
303-424-1985 
203-269-0100 
305-421-1997 
305-971-9280 
813-541-4434 
305-855-4020 
305-973-4141 
813-530-4543 
404-447-8000 
404-682-0923 
312-860-3800 
312-232-0394 
312-640-1910 
217-328-1077 
219-423-3422 
317-875-8200 
317-872-8875 
317-879-0700 
319-395-0730 
301-988-9800 
301-529-2200 
617-935-9777 
617-729-5600 
313-971-9093 
313-462-1205 
612-941-1493 
612-941-2600 
314-291-5350 
603-882-1133 
201-906-1181 
201-575-4415 
505-292-2700 
518-752-9303 
518-593-2121 
718-244-9290 
518-73H)600 
704-39+-6195 
919-872-0712 
218-349-4832 
614-299-4161 
614-868-3313 
513-435-8660 
513-439-4711 
215-442-3441 
918-251-1108 
503-241-4115 
215-355-7300 
215-673-0400 
512-258-8848 
214-553-4300 
713-781-6100 
214-690-0466 
801-972-6969 
801-972-1008 
206-747-1515 
206-881-2363 

622 North American offices· only. For worldwide reps & dist.ributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory ASTON 
WA Seattle, Ben ................ '" ..... " 206-747-1515 
WI Milwaukee, Hall-Mark •................ 414-797-7844 
WI Waukesha, Bell ....................... 414-547-8879 
Can calgary, Alberta. Future. . . . . . . . . . . . . . . 403-235-5325 
Can Downsview, On\, Future .............. 41&-638-4771 
Can Edmon1on. Alberta. Future ............ 403-438-2858 
Can 0I1awa, On\, Future ................. , 613-820-8313 
Can PoInte Claire. Que., Future ........ , . .. 514-694-7710 
Can St Fay, Que., Future .................. 418-662-6092 
Can Vancouver, ac., Future............... 604-294-1166 
Can Winnipeg, Manitoba, Future.... ....... 204-766-7711 

ASC SYSTEMS, 26401 Hmper Ave., St Clair Shores, MI 
46061, Tel: 313-771H1700; EmpI.: 15; SIs. Mgr: Marty 
~od; DiIIt. Mgr: D. Leadomon 

ASElCO, INC, 429 E. Diamond Ave., Suite E. GaI1hersburg, 
MD20877, Tel: 301-883-1937, TELEX: 696464, FAX: 301-
~1382; EmpI.: 7; SIs. Mgr: Yoon Kim 

ASH-LAN COMPS, Ash-Lan, Inc, 13740 Midway, Ste. 
609, Dallas, TX 75244, Tel: 214-651-01005; EmpI.: 36; SIs. 
Mgr: Craig Foster; DiIIt. Mgr: Craig Foster 

ASHlAND 8..EC. PRODS., INC, 10 Industrial Way, 
Rochester, NH 03667, Tel: 603-335-1100, FAX: 603-335-
1120; FSC No.: 04810; EmpI.: 30; SIs. Mgr: F. J. von 
MarIng 

AS.L MlCROSYSTEMS, INC, (Formerly Andrich 
Systems, Inc.), 1699 Roosevelt Ave., Bohemia, NY 
11716, Tet. 516-569-5656, FAX: 516-589-6094; SIs. Mgr: 
Robert G. Andrews 

ASSOCIATED MAGNETICS INTERNATIONAl, 1849 
West Sequoia Ave, Orange, CA 92668, Tel: SO<H!54-1861, 
CA:~72-8421 

i'lt:ASSOCIATED 
RESEARCH. INC 

FAX: 312-295-9165 
ASSOCIATED RESEARCH, INC., 905 C8rriage PI<. 

Ave., Lake Bluff, IL 60044, Tel: 312-295-3312, TELEX: 26-
3511; FSC No.: 04273; EmpI.: 58; SIs. Mgr: Joe Guerriero; 
Dist. Mgr: Joseph Guerriero ................... 1)01219 

Local Sales Offices & Reps 
CO Lakewood, Technical Mktg. ........... 303-232-1516 
GA Marietta, TaMer & Assocs., Inc. ....... 404-952-7773 
IL Columbia, R L Welsheimer & Assocs. 

Il Streamwood, Fortier Testing & SIs. .. . 
MN Bloomington, Leading Technlg. Sis. .. . 
NO Charlotte, W. R Daniel & Assocs. .... . 
VA Richmond, VA Tech. Assoc. Inc. ..... . 
WI Oregon, Me Sis. ....•............•.... 

616-281-4146 
312-937-5407 
612-854-2965 
704-376-8603 
604-266-9654 
608-835-5761 

ASSOCIATED SPRING, BARNES GRP, 10 Main St, 
Bristo~ CT 06010, Tel: 203-~1331, TELEX: 962449, 
TWX: 710-454-0592; EmpL: 1850; SIs. Mgr: O. R Homish 

ASSOCIATED TESTING LABS:HANSON PlC, 53 
Second Ave., Bu~ington, MA 01803, Tel: 617-272-9050, 
FAX: 617-272-8184; SIs. Mgr: Robert Croft 

_tfSSOC'ATED 
... RESEARCH, INC.II> 

Hypots & Megohmmeters 

An Authorized 
Stocking Distributor 

Nationally Call 

1-(800)-732-3457 

In California 
1-(800)-272-4225 

FAX: 919-934-1781 
ASM CORPORATION. 525 Truck I ft_ P.O. Box 860, ASTON ELECTRONICS, INC, Aston Electronic 

-.... Designs, Ltd., 346 N. Undenwood, Olathe, KS 66062, Tel: 
RAG ELECTRONICS, INC. 

SmIIhfteId, NO 27577, Tel: 919-934-3104; FSC No.: 31336; 913-782-4007, FAX: 913-782-1681; EmpL: Paul Stewart; 
EmpI.: 12; SIs. Mgr: P. A. MedicI<s ......•.•..•. 8·1685 SIs. Mgr: Mike Brunsky 

21418 Parthenia SI. Canoga Park, CA 91304 ' (818) 998·6500 

ASMD, INC, 11 030-C Roselle St, San Diego, CA 92121, Tel: 
619-453-8111, FAX: 619-453-7220; Err1JI.: 45; Dist. Mgr: 
Rudy Shaffer 

ASPECT 8..ECTRONICS INC, 725 San AIeso, 
Sumyvale, CA 94086, Tel: 406-737-2290, FAX: 406-737-
7345; EmpI.: 48; SIs. Mgr: DoneId RoeIands 

ASPEN POWER, INC, 4733 N. 43rd Ave., Phoenix, AZ 
85031, Tel: 602-937-4784, FAX: 602-249-4055; EmpL: 15 

ASPEN RIBBONS INC, 555 Aspen Ridge Dr, L.alayette, 
CO 80026, Tel: 303-666-5750, 800-525-0646/9966, fIOO. 
226-3073 (In CO), TELEX: 45-0055; FSC No.: 84-0724629; 
EmpI.: 380; SIs. Mgr: Peter C. WIlliams; DiIIt. Mgr: Alexis 
Pole! 

ASPi:N TEST ENGAG. INC, 4665 Nautilus Ct, Boulder, 
CO 80501, Tel: 303-53(}.1466, FAX: 303-530-9383; EmpL: 
25; SIs. Mgr: Mark L Buchheister 

ASSEMBlY SPECIALISTS, 914 Main St, Box 965, Acton, 
MA 01720. Tel: 617-263-9100; SIs.Mgr:GeorgeLBoyden 

ASSEM-PRO INSTRS. See Overnight Engineering, 
Inc. 

ASSEMTEST, 86 Essex St, Haverhil~ MA 01832, Tel: 506-
3~ TELEX: 8715759, FAX: 506-373-8801; Err1JI.: 
78; SIs. Mgr: Pat Prather 

ASSOCIATED CIACUrrs INC,621 Old Coumy Ad., San 
Carlos, CA 94070, Tel: 415-592-7528, TELEX: 415-595-
8927, TWX: 415-595-0762; EmpL: 34; SIs. Mgr: Rick 
MendIola 

ASSOCIATED 8..ECTRONICS & MFG. CORP, 546 
Valley Ad., Upper Montclair, NJ 07043, Tel: 201-783-7800, 
TELEX: 138866, FAX: 201-783-7495; EmpL: 69; SIs.Mgt": 
Ronald A. Fox 

ASSOCIATED ENVIRONMENTAL SYSTEMS, Cr~ 
Systems, 10 Industrial Way, Amesbury, MA 01913-4848, 
Tel: 506-388-7241, TWX: 71()'347-()590, FAX: 506-388-
0845; EmpL: 300; SIs. Mgr: John M. O'Rourke; DIst. Mgr: 
John M. O'Rour1<9 

CHIP INDUCTORS! 
FRO M S TOe K 

We Also Manufacture and Stock: 

• Molded/Shielded 
Axial Leaded 

• Confonnal 
Coated 

• Chokes 
& Coils 

800/642-COIL 
CA 800/247-7864 

714/491 ... 8888 
FAX 714/491 ... 2292 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 623 



ASTRO 
ASTRO DYNAMICS, INC. 2 Gill $I., Woburn, MA 01801, 

Tel: 617-1135-4944; EmpL: 50; SIs. Mgr: Leo Donahue 

ASTRO-GEQ-MARINE, INC. 202 E. Cola $I., Santa 
Barbara. CA 93101, Tel: 805-965-7005; FSC No.: 51473; 
EmpL: 15 

ASTRO INSTRUMENT CORP. 2501 tIN 17th Ln., 
~ Beach, Fl33064, Tel: 305-973-8900, TWX: 51()' 
956-9601, FAX: 305-975-9924; FSC No.: 51761; SIs. Mgr: 
Peter J. SinaIra, Jr. 

ASTROMEC, INC. 1780 Forrest Way, CaIson City, MI 
89706, Tel: 702-883-9226, FAX: 702-883-9228; EIl1lL: 26; 
SIs. Mgr: Ron Foster 

ASTRo-MED, INC.; 800 EasI Greenwich Avenue, W. 
Warwick, AI 02893, Tel:. 401-828-4000, TWX: 710-382-
6409; FSC No" 6625; EmpL: 195; SIs. Mgr: Everett V. 
Pizzuti; Dist. Mgr: Vincent A PiIoNno .•••.•..•• 001437 

I.Dc8J DisttIbutots 
Can Toron1D, On!., ACe ElcIms. •.•••.••••• 416-252-5094 

ASTRON CORP. 9 AuIry,lrvine, CA 92718, Tel: 714-458-
7277, FAX: 714-458-0626; SIs. Mgr: William Pochirowski; 
Dist. Mgr: William Pochirowski 

ASTROSYSTEMS.· 6 Nevada Dr. Lake Success, NY 
11042, Tel: 516-328-1800, TWX: 51()'223-041', FAX: 516-
328-1656; EmpL: MaIk DeLauro; SIs. Mgr: Howald 

• Lazarus -.. 
C~ASTRO TOOL CORP. 

BEAVERTON. OR. U.S.A. 

ASTRO TOOL CO., INC., 21615 Southwest Tualatin 
Valley Hwy. Beeverlon, OR 97006, Tel: 503-842-9653 
.....•........................................... 001751 

Local Sales OffICeS & Reps 
AZ Phoenix, NeJfIQllJ1 Co. ...•.. . . . . . . . .. . . 602-900-1415 
CA Thousand Oaks, Buchanan Crimp Tool Prods. 

. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . ... . . .. 805-492-8395 
CO Denver, NelrlQllJ1 Co. .................. 303-761-2121 
IL Schaumburg, Phoenix Co. ............ 312-98().7060 
MD Towson, KraIt EICtm. Sis. ............. 301-828-5636 
NJ Nutley, Astra Tool Sis. .•..•. :......... 201-661-1299 
UT Salt Lake City, Nelligan Co. ........... 801-281-1121 

I.Dc8J DisttIbutots 
Fl Zephyrhills. Tool-Tronics Hydrospace,·Inc. 

....................................... 813-762-71n 
II. Chicago, EICtm. Connectors Corp. .... 312-767-2200 
PA Philadelphia, Powell EIcIms. .......... 215-365-1900 
PA Philadelphia, Powell EIcIrns.. Inc. ....•. 215-365-1900 
TX Fl Worth, Connector Micro-Tooling Sys. 

.........•..•.......................... 817-283-4893 
WA Auburn, West-Air International, Inc. •..• 206-938-2322 
WA Seattle, Radar EIec. Co., Inc. .......... 206-282-2511 

Manufacturers and Sales OfftcesDirectory 
AT&T MICROELECTRONIcs. 555 Union Blvd, 

AIIen1own,PA 18103, Tel: HlO()'372-2447,1n Can: 1-80(). 

553-2448, FAX: 215-288-2935 
............... A.1345-1347, 2249-2256; 001637-1638 

I.Dc8J Sales Offices & Reps 
AL Huntsville .......................... .. 
AZ Phoenix ............................ .. 
CA Cypress ............................ .. 
CA Sunnyvale .......................... .. 
CA VanNuys ............................ . 
CO Englewood ......................... .. 
Fl Orlando ............................ .. 
GA Norcross ........................... .. 
II. Itasca .............................. .. 
MA Framingham ................... , ..... . 
MN Bloomington ........................ .. 
NJ Berkeley Hgts. .. ; ................... .. 

~~~.:::::::::::::::::::::::::::::: 
PA King of Prussia ...................... . 
TX Irving ................................ . 

Local Disbibulors 
AL Huntsville, Schweber ................ . 
AZ Phoenix, Schweber .................. . 
CA I~ne, Schweber ..................... . 
CA Sacramento, Schweber ............. .. 
CA San Diego, Schwebel' ............... .. 
CT Danbury, Schweber .................. . 
Fl ~ Bch., Schweber ........... . 
GA Norcross, Schweber ................. . 
II. Elk Grove Vl, Schweber ............ .. 
IA ' Cedar Rapids, Schweber ............ . 
KS Kansas City, Schwebel' ............. .. 
MD BaIIiornore, Schweber ............... . 
MA BedsIord, Schweber ................ .. 
MO St Louis, Schweber ................. . 
NH Manchester, Schweber .............. . 
NJ Fairfield, Schweber ................. .. 
NY Rochester. Schwebel' ............... .. 
NY Westbury, Schweber ................. . 
OH Dayton, Schweber .................. .. 
OK Tulsa, Schweber ..................... . 
PA Pittsburgh, Schwebel' ................ . 
TX Houston, Schweber ................. .. 

205-837-6062 
602-244-1100 
714-22().6223 
408-522-5555 
818-902-1201 
303-65()'2935 
305-345-7296 
404-446-4712 
312-250-97n 
508-628-2161 
612-885-4304 
201-nl-2601 
918-79Q.9001 
503-244-3883 
215-768-2828 
214-668-2040 

205-895-0480 
602-997-4874 
714-663-0200 
916-928-9732 
618-45Q.0454 
203-748-7080 
305-9n-7511 
404-448-9170 
312-364-3750 
318-373-1417 
913-492-2922 
301-792-4025 
617-275-5100 
314-738-0528 
603-625-2250 
201-227-7880 
718-424-2222 
518-334-7474 
513-438-1800 
918-622-8000 
412-762-1800 
713-784-3800 

ATC POWER SYSTEMS, INC. 472. Amherst Street 
Nashua, NH 03063, Tel: 803-882-1366, TELEX: 756779, 
FAX: 803-862-2994; FSC No.: 61614; EmpL: 35; SIs. Mgr: 
Ken QorseIti, Mkig. Mgr. 

ATEC, INC. 6219 Kempwood Dr. Houston. TX n055, Tel: 
713-468-7971, TaEX: n-4132 FlEKS HOU; FSC No.: 
09552; Empl: 40; SIs. Mgr: F. Sewberger 

ATHENA CONTROLS, INC. 5145 ~s Dr. 
Whilernarsh Ind. Campus, PIymouIh Meeting, PA 19462, 
Tel: 215-628-2490, ·TELEX: 50-3309; EIJ1ll: 70; SIs. Mgr: 
David A Tryon; (Jist. Mgr: Douglas Crowell Prod. Mgr. 

ATtAS/SOUNOOLIER, 1859 InIertech Dr. Fenton, MO 
63028, Tel:314-348-3110, TWX: 9t()'76().165O, FAX: 314-
348-1251; EmpL: 600; SIB. Mgr: Torn Erickson; Dist. Mgr: 
Cindy Schubert, IOOl Sis. Spec. 

FAX: 508-686-2934 
A TLEE INC., 10 Bayfield Dr. NOI1h Andover, MA 01845, Tel: 

508-681-1003, TELEX: 928252; FSC No.: 99378; EmpL: 
40; SIs. Mg.: John J. Casey; Dist. Mgr: John J. Casey 
....•. , ........... ~. . ...... 801354; 001704-1705, 1732 

I.Dc8J Sales Offices & Reps 
AL Huntsville, Arthur Harris & Assocs. ...• 
CA 1Tvlne, The Hapco Grp. .............. .. 
CO LiItIeIon, Mercier & Assocs. .......... . 
Fl Casselberry, T -8quared MkIg. ........ . 
MA Sharon, CUmmings Assocs. .......... . 
NY Binghamton, Empire Tech. Sis. •••.••.• 
NY Skaneateles, Empire Tech. Assocs. •.• 
NC Charlotte, Cartwright & Bean ........ .. 
NC Greensboro. Arthur Harris Assocs. ...• 
NC Raleigh, cartwright & Bean ......... .. 
OH Mansfield, R J. Goosman & Assocs. .. 
PA Paoli, StItzer Assocs. ............... .. 
TN Knoxville, cartwright & Bean ........ .. 
TN Memphis, CartWright & Bean ........ .. 
TX Arlinglon, Rem-Air Corp. ............ .. 
WA Seattle, Horton & Assocs. ........... .. 

I.Dc8J DisttIbutots 
AZ Phoenix, EGR ...................... .. 
CA Anaheim. Bisco IneIs. ............... .. 
CA San Jose, Bisco Inds. ................ . 
II. Franklin PI<., Bisco IneIs. ............. .. 
IN Ft Wayne, Graham EIec. Supp. . .....• 
IN Ind'oanapolls, Graham EIec. Supp. .... . 
IA Cedar Rapids, Deeco ............... .. 
MA MarIloro, Hardware Specialties .•..•.• 
MA Wmchester, Rush IneIs. ............. .. 
MA Woburn, Bisco Inds. ................ .. 
MN Minneapolis, Aerospace Computer ••.. 
NJ NUlIey, Essex EIecIriC .............. .. 
NJ Paramus, N.Y. Festener ............. .. 
NY Beyshore, Merrit Festener ........... . 
NY Buffalo, SummR Dist ............... .. 
NY Long Island City, Hardware Specialty 

205-532-7096 
714-474-6474 
303-no-osss 
407~ 
617-764-5800 
607-n2-0651 
315-895-5703 
704-536-0303 
918-674-9849 
918-676-4130 
418-756-5746 
215-644-5500 
615-693-7450 
901-362-6345 
214-234-1089 
206-322-1500 

602-84()..0320 

714-635-0380 
408-946-8980 
312-451-1230 
218-423-3422 
317-634-8202 
318-365-7551 
617-481-8622 
617-728-5600 
617-938-6590 
612-6114-4725 
201-661-2800 
201-265-8n0 
516-242-1800 
716-887-2800 

....................................... 212-361-9393 
NY Plainview, EICtm. PrecepIs ............ 516-293-7441 
NY Plainview, G & B Fasteners ..•. . ... ... 518-894-0990 
NY Rochester, SurrmItt EIec. ............. 716-334-8110 
TX Richardson, Altair Co. ................. 214-231-5166 
VA Charlottesville, Virginia Radio Supp. Co. 

.. ............... , ........ , .. . .. .. .. .. . 804-296-4184 

ATI (AHAM TOR INC.), 999 Company, P.O. Box 9019, ATOMERGIC CHEMETALS CORP,91 Carolyn Blvd, 
TemecuIe,CA9239().0739, Tel: 714-676-4151, FAX: 714- Farmingdale, NY 11735-1527, Tel: 516-694-9000, TELEX: 
676-3031 144612, TWX: 68522ll9, FAX:'516-694-91n; EmpL: 50; 

ASTRD-VALCOUR INC. Buhnnann-Tetterode, 100 ATKINS TECHNICAL INC. 3401 SW. 40th B~ 
Thomas Road North, HaWihome; NJ 07507, Tel: 201-423- Gainesville, Fl 32608, Tel: 904-378-5555, TELEX: 51-

SIs. Mgr: H. J. Gary; Dist. Mgr: M. Samuels 

3000,TEI..Ex: 130545, FAX: 1-201-423-1987; EmpL: 500; 4736-HALA, FAX: 904-335-6736; EIJ1ll::iO; SIs. Mgr: 
SIs. Mgr: Dennis Tillis Robert M. Aikins; Dist. Mgr: Liddon Dell 

ATV RESEARCH, INC. 1301 Broadway, Dakota City, NE 
68731, Tet 402-967-3771; SIs. Mgr: Mel Shadbon 

AUBURN MFG. Pease Ave. & Stack St. Middletown, CT 
A-SYSTEMS INC. 1500 Avon St Extd, Charlottesville, VA A llANTlC MAGNETICS, INc. 1441 SW. 30th Ave., 06457, Tel: 203-346-66n, FAX: 203-348-1334; EmpL: 45; 

22901, Tel: 804-295-7200; EmpL: 45; SIs. Mgr: F. M. Artrip ~ Beach, Fl 33089, Tel: 305-978-7920; EIJ1ll: 37; Sis. Mgr: Gary L Mittelman. VP 
SIs. Mgr: Edward Cammarala; Dist. Mgr: Scott Thompson 

The. Largest 
Relay •• 

Distributor 
in the World. 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

Orders PlaeBll by 3:00 p.m. are 
Shipped the Same Day . 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1.026 6th Avenue, 

Santa Monica. CA 90404 Oakland, CA 94606 

AUDICHRON, 3620 Clearview Parkway, Atlanta. GA 3034(). 
A llANTlC OPTICAL MOULDING, Ellis $I., P.O. Box 309, 2178, Tel: 404-455-4892, FAX: 404-455-7972; EIJ1ll: 145; 

Websler,MA 01570, Tel: 617-943-1746; EmpL: 6 SIs. Mgr: Doug Allman; Dist. Mgr: Dave Nichols 

All..ANTlC SCIENTIFIC CORPORATION, 2711 s. AUDIO PRECISION, INC. PO Box 2209. Beeverlon, OR 
Harbour City Blvd, Melboume, FL 32901, Tel: 1-80Q.544- 97075, Tel: 503-627-0832, TELEX: 283957 AUDIO UR. 
4737, FAX: 407-727-0736; EmpL: 100; Sis. Mgr: James R FAX: 503-641-8906; EIl1lL: 18; SIs. Mgr: Thomas Mintner 
How 

ATLANTIC SOLAR. PRODUCTS. P.o. Box 70080, 
Baltimore, Me 21237, Tel: 301-686-2500, 800-237-6527, 
TELEX: 87-545-ALB ENG PO BAL. FAX: 301-666-6221; 

AUDIOSEARS, SouIh Sl, Stamford, NY 12167, Tel: 807-
652-7305; FSC No.: 97101; EmpL: 120; SIs. Mgr: D. 
Hartwell 

EIl1lL: 14; SIs. Mgr: Doug Keller; Dist. Mgr: Bruce Wilson AUDIOSONE, INc. 335 BenIon Sl, Stratford, CT 06497, 

ATLAS ENERGY SYSTEMS, Charles E.Smith 
Co., Inc., 16872 MIlUken Ave., P.O. Box 19129.1TvIne, CA 
92713, Tel: 714-863-0900, FAX: 714-553-6191; EmpI.: 30; 
SIs. Mgr: Jim Logudice .... . .. .. .... .. .... .. ... 002174 

ATLAS ENGINEERING CORP. 10 Cheney $I., 
Dorohester, MA 02121, Tel: 617-445-7.100, FAX: 617-445-
4942; FSC No.: 07001; EmpL: 75; . SIs. Mgr: Norman 
Scotch 

Tel: 203-3n-4475, FAX: 203-3n-3374; SIs.· Mgt: 
Rudolph Duris 

AUDIOTRONICS CORP. 7428 Bellaire Ave., N. 
Hollywood, CA 91605, Tel: 81IH65-2645, TELEX: 68-
1241; EIJ1ll: 70; SIs. Mgr: John Desmond 

AUDRE, INC. 10915 Technology Place, San Diego, CA 
92127, Tel: 618-451-2260, FAX: 618-451-0267; EmpL: 25; 
SIs. Mgr: Randall Peterson; Dist. Mgr: Randall Peterson 

624 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices· Directory AUGAT 
AUGA T INC, 33 Perry Ave., Box n9, Attleboro, MA 02703, CA 

Tel: 617-222-2202, 1WX: 71()"391-o&44, FAX: 617-226- CA 
5257; FSC No.: 91506; EmpL: 2500; SIs. Mgr: Jim CA 
Fuchs/Jell Mahall; Dist. Mgr: William Hall CA 

Quality and innooolion 

CA 
CA 
CA 
CA 
CA 
CO 
CO 
CO 
CO 

FAX: 508-686-9545 CO 
CO 
CT 
CT 
CT 
CT 
CT 
CT 
CT 
FL 
FL 

AUGAT ALCOSWITCH, Augat Inc., 1551 0sg00dSt, 
N. Andover, MA 01845, Tel: 50&685-4371, TELEX: 
275423; FSC No.: 95146; Empl: 150; SIs. Mgr: Robyn 
Goodwin; Dist. Mgr: Jon Siccoe ..•...... a-1886-1687 

LOCBI SaIeIJ Offices & Reps 
AZ. Phoenix, Augat Inc. ...••.•.........•.• 
AZ. Phoenix, Spectrum Mktg. •..•..•...... 
CA Montrose. Signal Entprs. ..........•... 
CA San Jose, Augat Inc. ....•..•..•...•.•• 
CA Solano Bch., Signal Entprs. .......... . 
CO Denver, Augat Inc. ••....••.•••.••.•... 
CO Denver, Spectrum Mktg. ......••.•.... 
FL Orlando, Augat Inc. .....•........••.•. 
GA Acworth, Augat/ Aloo ................ . 
IL Downer's Grove, Rockford ConIroIs .•. 
IL Naperville, Augat Inc. ...............•. 
IN Indanapotis, Luebbe Sis. Co. ........ . 
IA Cedar Rapids, Ensco-Rep, Inc. ......•. 
KS WIchita, Ensco-Rep, Inc. ............. . 
MA Canton, Augat Inc. ................... . 
MI Uvonia, Luebbe Sis. Co. ....•......... 
MN Sl Paul Countryman Assocs. ........ . 
MS Jackson, Glen WhRe Assocs. •..•..... 
MO Maryland Hgts., Ensco-Rep, Inc. ....•.. 
NJ Bedminster, Augat, Inc. .•...•.••..•... 
NY Clarence Ctr, Leonard D. Allen Inc. ... 
NY Selden, Augat, Inc. ....•.•••....••.••.• 
NY Se1auket, Augat, Inc. .•....•.......•..• 
NY Syracusa, L D. Allen Inc. ...•..••.....• 
NC Charlotte, Quentum MIg. ...•...•...... 
NC Raleigh, Quentum MIg. .•.........•... 
DH Cincinnati, Luebbe Sis. Co. .......•... 
DH Cleveland, Luebbe Sis. Co. .......... . 
DH Columbus, Luebbe SIs. Co. .......... . 
OH Dayton, Augat, Inc. ....••..........•.•. 
DH Dayton, Luebbe Sis. Co. ..•......•.... 
PA Pittsburgh, Luebbe Sis. Co. .......... . 
PA Trevose, P.5.A, Inc. ..............•.... 
TX Dalles, Augat Inc. .........•.........•. 
TX Houston, Augat Inc. .......••.......••. 
lIT Murray, Butterworth Mktg. .•..•...•.•.. 
VA Lynchburg, P.5.A, Inc. ..••.••......•... 
VA Dakton, PSA Inc. .••.•....•••......•. 
WI Sun Prairie, Rockford Controls Co. .... 
PR Rio Piedras, 0 K Mktg. ....•.•........• 

LOCBI DistrIbutors 
AL Huntsville, Arrow/Kierulfl Elex Grp. ... 
AL Huntsville, HaI~ark EIexs. .•..•..•... 
AL Huntsville, Time EIcIms. ...••..••.•... 
AZ. Phoenix, Arrow/Kierulfl Elex Grp. .•..• 
AZ. Phoenix, HaI~ark Eiexs. ..•.••.....•• 
AZ. Phoenix, Wyte Labs. ..........•....... 
AZ. Tempe, Acacia Sis. .••....•......•..•. 
AZ. Tempe, Time EIcIms. ............••.•. 
AR Uttie Rock, Carlton-Bales ..•..•....... 
CA AnaheiR\ Time EIctms. ••..•....••.••. 
CA Burbank, Switching Devices .....•..•. 
CA Calabasas, Wyte Labs. ....•........... 
CA Chatsworth, Arrow/Kierulfl Eiex Grp. 

602-224-6104 
602-B9()..9000 
818-95Nl640 
408-24&-8801 
618-54s.4414 
303-757-2100 FL 
303-48(),.9991 FL 
305-352-2020 FL 
404-258-0452 FL 
312-96()..2046 :i 
312-357-9083 FL 
317-845-7389 FL 
319-396-1109 FL 
316-683-1070 
617-762-3164 FL 
313-489-8828 FL 
612-845-9151 GA 
601-I!5&-5411 GA 
314-423-3935 GA 
201-781-1n5 GA 
716-635-1955 
518-331-1097 GA 
51&-331-1097 ~ 
315-437-8387 I\.. 
704-523-8822 
918-64&-5728 IL 
513-530-0600 IL 
21 &-33&-0425 IL 
614-43Hl474 IL 
513-25&-6118 IL 
513-294-0426 Il 
412-36+0490 IL 
215-245-0513 
214-781-4211 IL 
713-781-9343 IL 
801-268-2244 :~ 
BOo.-237-4955 
BOo.-233-4242 IN 
BOo.-323-1042 IN 
808-765-5380 IN 

205-837-6955 
205-837-8700 

IN 
IA 

205-721-1133 IA 
802-437-0750 KS 
602-437-1200 KS 
602-437-2088 MD 
602-894-2874 MD 
602-967-2000 MD 
501-562-9100 MD 
714-937-0911 MD 
213-849-3211 MD 
818-88()..9000 MD 

••.•••..••..•....•...•..•..•....•••.•.. 818-701-7500 
MD 
MA 
MA 
MA 
MA 
MA 
MA 
MA 
MI 
MI 
MI 

CA CheIsworth, HaI~ark EIctms. .•.•••.. 213-217-8400 
CA CheIsworth, Time EIcIms. •...•...•.•.• 818-998-7200 
CA EI Segundo, Wyte Labs ............... 213-322-8100 
CA Gardena, CA SWitch & Signal ...•.•... 213-538-9830 
CA Iovine, Acacia Sales . . . . . . . . . . . . . . . .. . . 714-660-0834 
CA Iovine, Wyte Labs., EMG .. . . . • . . •• . . . . . 714-663-9953 
CA Los Angeles, Electric Switch •..•.....• 213-660-1310 
CA Milpitas, Zack EIcIms. . . . . • . . . . . . . . • . . • 415-942-5432 
CA Rancho Cordova, Wyle, EMG Sacramento 

•.•..••..•..•..•••.•........••• " . • . . . • 91 &-838-5282 
CA Riverside, EIctm. SUpp. .•.•....•.....• 714-787-9220 
CA Rocklin, HaI~ark EIctms. .•.......... 916-624-9781 
CA S. San Francisco, Steven Engrg. ...... 415-588-9200 
CA San Carlos, Lodan EIctms. ....•..•. . . • 415-592-4600 
CA San Diego, Acacia SIs. ..•........•...• 618-565-4365 
CA San Diego, Arrow/KieruIfl Elex Grp. .•. 618-565-4800 
CA San Diego, EIctm Supp. ..••.•..•..•.. 618-693-8222 
CA San Diego, Hall-Mark EIexs. .......... 618-268-1201 
CA SarI Diego, Time EIctms............... 618-58&-1331 
CA San Diego, Wyte Labs., EMG •..•..... 618-565-9171 
CA San Francisco, Zack I'1cIms. ........• ' 415-62&-1444 
CA San Jose, HaI~Mark EIcIms. ..•.•..•.. 408-432-0900 

MI 
MI 
MN 
MN 
MN 
MN 
MN 
MN 
MO 
MN 
MN 

. MN 

Santa Clara, Wyfe Labs., EMG ....... . 
Sunnyvale, Abacus Elctms. ........•.. 
Sunnyvale, Acacia Sis. .•••..•..•...... 

408-727-2500 
408-732-2000 
408-745-7200 

MO Earth City. HalI-Mark Elexs. .....•....• 314-291-5350 
MO Independence, Shelley-Ragon EIctms. 

SUnnyvale, Arrow/Kierulfl Elex Grp. .. . 
SUnnyvale, Time EIctms. ............. . 
Torrance, Time EIcIms. .....•.....•... 
Tustin, Arrow/Kierulff Elex Grp. ...... . 
Tustin, HaI~ark Elctms. ......••....• 
Van Nuys, Wea-Garde Comps. ....... . 
Denver, Newark EIcIms. •..••....•.... 
Englewood, Arrow/Kierulfl Elex Grp. .. 
Englewood, HaI~Mark Elexs. ......... . 
Englewood, Shelley-Ragon EIcIms. .. . 
Englewood, Time EIctms. ..••......... 
Lakewood, Acacia Sis. ..•...•......... 
Cheshire, Hall-Mark EIctms. .•....•.... 
Cheshire, Time Elctms. .............. . 
Greenwich, Wise Comps. ............ . 
Hartford, Wea-Garde ..•...•......•.... 
Stratford, Utronics ................... . 

408-745-6800 MO 
408-734-9888 MO 
213-320.-0BB0 NJ 
714-638-5422 MO 
714-669-4100 MO 
213-873-4802 MO 
303-757-8531 MO 
303-790-4444 NH 
303-790-1662 
303-762-Q670 NJ 
303-798-8651 NJ 
303-232-2682 NJ 
203-271-2844 NJ 
203-271-3200 NJ 
203-531-4880 NY 
203-525-n05 NJ 
203-378-4201 NJ 
203-268-6801 NJ 
203-285-n41 NJ 
407-83(),.5655 NJ 

Kansas City, Walter's lnell EIcIms. ... . 
Maryland Hgts., Chelsea Inds. ........ . 
Mt Laurel Wea-Garde Cornps. ....... . 
Sl Louis, Arrow/Kierulfl EIcIms. ..... . 
Sl Louis, Time EIctms. .............. . 
Sl Louis, Van Sickle Radio EIec. ..... . 
Sl Louis, Wea-Garde Cornps. ........ . 
Manchester, Arrow/Kierulfl Elex Grp. 

81 &-254-341 0 
81&-531-7015 
314-997-n09 
808-n8-8190 
314-567-6888 
314-391-6444 
314-621-5000 
314-567-7n6 

. . . • . . . . • . . . . . . • . . . . . • . . • . . . • . . • . . . . . .. 603-668-6968 
Bellmawr, Mid Atlantic EIcIms. ........ 608-931-5303 
Camden, GAS EIctms., Inc. .....•..... 609-964-8560 
Clifton, J-Mar Eiexs.lnc. ..•..••.•..... 201-n2-6400 
E. Brunswick, Alrno EIctms. ........•.. 201-613-0200 
Fairfield, Hall-Mark EIcIms............. 201-575-4415 
Hauppauge, Time EIcIms.............. 51&-273-0100 
Kenilworth, Federated Purchaser ..•.. 201-272-0505 
Marlton, Arrow/KieruIfl Elex Grp....... 808-59&-8000 
Mt Laurel, HaI~Mark EIcIms. •.•....•.. 808-235-1900 
Mt Laurel Wea-Garde Cornps. ........ 808-n8-8190 
Parsippany-Troy, Arrow/Kierulfl Elex Grp. 
.•........•...•.•......•........•...... 201-538-0900 

WalMngtOld, Almo Elctms. .•........... 
Wallingford, Arrow lKierulfl Eiex Grp. .. 
C8sse1berry, HaI~Mark EIctms. .....•.. 
Deerfield Beh., Arrow/Kierulfl Elex Grp. 
. • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-428-8200 NJ Pinebrook, Tome EIcIms. ..........•... 201-882-4611 
Ft Lauderdale, TIme Elctms. •. . . . . . . .. 305-484-7n8 
Lake Mary. Arrow/KieruIfl Elctms. .. '" 407-323-0252 
Lakeland, A A EIec. .•.........•....... 813-685-6941 
Lakeland, Wea-Garde Comps. ........ 813-644-7564 
Largo, HaI~ark EIctms. .............. 813-541-7440 
MiamI, EIctm Equip. ................•. 305-526-6000 
Orlando, HaI~ark Elexs. ..•.....•.... 305-655-4020 
Orlando, Hammond EIctms. . . . . . . . . . . . 305-848-6060 
Orlando, Time Elctms. .•............•. 305-841-6565 
Palm Bay, Arrow/KieruIfl Elex Grp .... 305-725-1480 
Pompano Beh., HaI~ark EIcIms. Corp. 
.......••......•....................... 305-971-9280 
Atlanta, Time Elctms. ..•.............. 404-984-0136 
Norcross, Arrow/Kierulfl Eiex Grp. .... 404-448-8252 
Norcross, Hall-Mark Elctms. .•.....•.. 404-447-8000 
Norcross, Newark Elctms. .........•.• 404-447-8000 
Norcross, Time EIctms. ............... 404-448-4448 
Artington Heights, Lo Dan Elctms. . . . . . 312-398-5311 
Bensenville, Voyager Elexs. Corp. ..... 312-86(),.1300 
Carol Stream, Wea-Garde Comp. Grp. 

Champaign, Klaus Radio ...•......... 
Chicago, Newark EIcIms. ............ . 
Downers Grove, Rockford Controls .. . 
Ithasca, Arrow/Kierulfl Elex Grp. ..... . 

312-653-1460 
217-35&-1896 
312-784-5100 
312-86(),.2046 
312-250.-0500 
815-223-7400 

SWITCHES -ISOLATION RELAY 
KNOBS ·'NDICATORLIGHTS 

FULL LINE AUTHORIZED DISTRIBUTOR 

0~~t:6 
ELECTRIC SWITCHES 

INC 0 R P 0 RAT R D 
2478 Fletcher Dr., Los Angeles, California 90039-2897 

Toll 800-421-8855 Call 
CA:800-252-4640 

TEL:213-660-1310 
FAX:213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION-SIOO. FREE CATALOG 31EM on REOUEST La Salle, Klaus Radio ................ . 

Palatine, OHM Elctms. ..•........•.... 
Peoria, Klaus Radio, Inc. ............•. 

312-358-5500 1'-------------------' 
Rockford, Midwest Assocs. Inc. ...... . 
Wood DaIa, Hall-Mark Elctms. ....... . 
Wood DaIa, Time EIctms. .•.....•..... 
IndianapoUs, Arrow/Kierulfl Elex Grp. 

Indianapotis, Bell Inds. ..........•.•... 
Indianapolis, HaI~Mark EIctms. ....... . 
Indianapolis, Meunier Elex. Supply ... . 
Indianapotis, PEl Genesis ............ . 
Cedar Rapids, Arrow/Kierulfl Elex Grp. 

EIdridga, Klaus Radio, Inc. ........•... 
Lenexa, Arrow/Kierulfl Elex Grp. ..... . 
Lenexa, HaI~ark Elexs Corp. ...•.... 
Baltimore, A. S. I ...................... . 
Columbia, Arrow/Kierulfl Elex Grp. •... 
Columbia, HaI~Mark EIctms. .....••... 
Columbia, Time Elctms. ... , •.......•.. 
GaRhersburg, Pioneer Technlg. Grp. .. 
Jessup, Alrno Elctms. •.....••......... 
Jessup, Treeko EIctms. ...•........... 
Kensington, Marine Jijr Supp. . ....... . 
Billerica, Hal~Mark Elctms. Corp. .•.... 
Canton, Almo EIcIms. .......•......•.. 
Hingh8R\ Sager EIec. Supp. ....•..... 
Middleboro, Glynn EIcIms. ........... . 
Norwood. Gerber Elctms. .........•... 
Peabody, Time EIctms. .............. . 
Wilmington, Arrow/Kierulfl Eiex Grp. .. 
Arm AItxlr, Arrow/Kierulfl Elex Grp .... 
FarmingtOn Hills, Advenl EIcIms. .••... 
Grand Rapids, Arrow/KieruIfl Eiex Grp. 

Livonia, HaI~ark Elctms. .•......•... 
Uvonia, AS EIcIms. ..•...........•.... 
Burtonsvilla, Newark Elctms. .........• 
Crystal, Newark EIcIms. .•.....•.. : ...• 
Eden Prairie, Hal~Mark Elctms. ...... . 
Edina, Arrow/Kierulfl Elex Grp. ...... . 
Edina, Time Elctms. ...•.....•......•. 
Fridley, Voyager EIcIms. ..•..•...•..•. 
Independence, Ragon EIctms. •....... 
Mimeapolis, Newark Elexs ..•....••.. 
Sl Pau~ Newark EIcIms. ....•.....••.. 
Sl Paul Shelley-Ragon ..•......•..... 

309-691-4640 
815-962-8036 
312-8s0.-3800 
312-350.-0610 

317-243-9353 
317-875-8200 
317-872-8875 
317-635-3511 
317-878-7000 

318-395-7230 
318-285-6464. 
913-541-9542 
913-888-4747 
301-285-5100 
301-995-6002 
301-988-9800 
301-964-3090 
301-921-0660 
301-953-2566 
301-47(),.33()() 
301-949-9560 
508-667-0907 
617-821-1450 
617-749-6700 
508-947-4262 
617-768-6000 
508-532-6200 
508-935-5134 
313-971-8220 
313-4n-1650 

61 &-243-0912 
313-462-1205 
313-525-1155 
612-684-2799 
612-535-4280 
612-941-2600 
612-83()"1800 
612-835-1250 
612-571-n66 
81 &-254-341 0 
612-331-6350 
612-631-2883 
612-642-2828 

rJ!Wl AL[D5"'IT[H~ 
Over 20,000,000 

Components In Stock 

SWITCHES 
Specialists in 
Miniature and 

Subminiature Switches 

Same Day Turnaround Available 

CALL 
1-8.00-458-0512 

(814) 476-7774 

~ 
DISTRIBUTED BY 

~~0~~~~.1Y' o. !~2~· 
McKean. PA 16426 

PA WATTS 800-352-0161 
FAX 814-476-7724 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 625 



AUGAT Manufacturers and Sales Offices Directory 

M.4 ~.~~~~.~.~~. 505-243-4566 • ~ Salt Lake City. Standard Supply ••..•.• 
W. Valley City. Ha/I-MaIk EIctms. ..... . 

801-486-3371 
801-972-1008 
801-973-8181 
206-643-9992 
206-575-4420 
414-797-7844 
206-882-1600 
414-475-8000 
809-784004384 
21.50041~1 

GA Norcross, Arrow EIctms. ............ .. 
GA Norcross, ~Mark ... ; ............. . 

404-449-825.2 
404-447-8000 
404-447-7500 
404-481-1711 
404--446-4448 
808-533-8095 
312-880-7700 
312-880-1300 
312-784-5100 
312-593-3222 
312-437-9680 

M.4 Albuquerque, Walker EIex. Sup. .•••••• 505-883-2992 
NY BufIaJo, Summit DisIrs. ..•...•..•...•.. 716-887-2aoo 
NY Farmingdale, Arrow/KieruIfl E1ex Grp. 

lIT 
WA 
WA 
WI 

West Valley City. TIme EJctms. .•..•... GA Norcross, Hamiltonl Avnet EIctms. .. .. 
Bellevue, AImac EIctms. ............. . GA Norcross, Pioneer Technlgs. ........ .. 
Kent. Arrow/KleruIll Elex Grp. ....... . GA Norcross,'TIme .EIctms. ............. .. 

•........•............................• 516-~ WA 
New Berlin, Hall-Mark EJctms. Corp. .. 
Redmond, TIme EIctms. ..•.....••..•. 

HI Honolulu, IOOl EIctms. .............. .. 
IL BensenvIlle, l1amiltonl Avnet EIctms. .. 

WI NY Farmingdale, Pride EJctms. ........••. 516-293-4020 PR 
NY Hauppauge, Arrow/Kierulff E1ex Grp. PA 

Milwaukee, Marsh EIctms. ••.•••••.••. 
Halo Ray. Arrow/KleruIll Elex Grp. .... 
Westches1er. AuQat Inc. ••••••.••.•.••• 

IL Bensenville, Voyager EIctms. ....... .. 
IL Chicago, Newark EIcIms. ............ . 

....................................... 516-231-1000 

NY Hauppauge, BroadHne Elexs. •..••.••. 
NY Hauppauge, Sager EIcIrI. Supp. ••..••. 
NY Hauppauge, TIme EIcIms. ••••.•••..••. 
NY Hempstead, Davis EIcIms. •.••.•...••• 
NY Lynbrook, "-less Radio ............ . 
NY Melville, Arrow/Kierulfl Elex Grp. .••.•. 
NY Rochester. Arrow/KleruIll Elex Grp. ... 
NY Rochester. CAM-RPC EIcIms. ..•..•.•. 
NY Rochester. HalI-MaIk EIcIms. ••.•••••• 
NY Rochester. Simcona EIctms. •••.••.••. 
NY Ronkonkoma, Hall-Mark EIctms. Corp. 

516-231004100 
516-34&-1300 
516-434-3344 
516-483-9200 
516-593-2121 
516-391-1781· 
71800427-0300 
71800427-9999 
716-244-9290 
716-328-3230 

516-737-0600 

NY Syracuse, TIme EIctms. ........ .. ... •• 31500432-0355 
NC CI1arIoIIe, TIme EIctms. ............... 704-522-7600 
NC G~ Hammond EIctms. .•••••• 919-275-6391 
NC Raleigh, Arrow/Kierulll Elex Grp. ..... 919-876-3132 
NC Raleigh. Ha/I-MaIk Elex.1nc. .......... 919-872-0712 
NC Wfnstor>.SaIem, Arrow/KieruIll Elex Grp. 

................. ..... .... ............. 919-761-11976 

OH Akron, AESCO EIctms. ............... . 
OH Centerville, Arrow/KieruIll E1ex Grp. .. 
OH Cincinnati, Hughe&-Peters .......... .. 
OH Cleveland, CAM-RPC EIctms. .••.•..•. 
OH Columbus, Arrow/Kierulll EIex Grp. .•. 
OH Columbua,Hughes-Peter ........... .. 
OH Daylon, StotIs-Friedman ............. . 
OH Dublin, Tune EIctms. ................ .. 
OR Hillsborough, Wyle EIctms. Mktg. Grp. 

OH Meume, AS EIctms. .................. . 
OH Solon, Arrow/KieruIfl Elex Grp. 
OH Solon, Hall-Mark EIctms. ............. . 
OH Valley VIew. Newark EIctms. ......... . 
OH Westerville, Wes-Garde Co~ .•..•• 
OH Worthington, Ha/l-Mark EJctms. ...... . 
OH Youngston, Newark EIctms. ..•........ 
OK Tulsa, Arrow/Kierulfl Elex Grp. ...... .. 
OR Beaverton, Acacia Sales ............. . 
OR Beaverton, AImac EIctms. ............ . 
OR BeaverlOn, Arrow/KieruIll EIex Grp. '" 
OR BeaverlOn, COmponent Resources Inc. 

PA King 01 Prussia, TIme EIctms. ........ . 
OR Portland. Tune EIctms. ............... . 
PA Allentown, P. A Peters ............... . 
PA Braddock, Lei! Elexs. ................ . 
PA Mars, Alma EJctms. .................. . 
PA McKean, Advacom .................. . 
PA Mpnroeville, Arrow/KieruIfl Elex Grp. 

216-762-8818 
513-435-5563 
513-351-2000 
216-461004700 
614-436-0928 
614-294-5351 
513-296-5555 
614-761-1100 

419-241-3483 
216-246-3990 
216-349-4632 
216-447-8880 
614-885-0319 
614-886-3313 
216-793-6134 
916-252-7537 
503-646-3377 
503-629-8090 
503-645-6456 

503-641-8488 

215-337-<1900 
503-684-3780 
21500434-5237 
412-351-5000 
412-931-5990 
814-476-7774 

412-856-7000 

PA Norristown, Century EIctms. .......... 215-631-5400 
PA Philadelphia, Aimo EIctms. ... .. .. .. .. • 215-698-4089 
PA Philadelphia, PEl/Genesis ............ 215-673-0400 
PA Pillsburgh, CAM-RPC EJctms. ......... 412-782-3770 
1)( Richardson, Wyle Labs. ...... ......... 214-235C9953 
TN Knoxville, IOOl EIctms. ................ 61!>-573-7135 
1)( Austin, 1\IIOW/Kierulfl Elex Grp. •••.•.. 512-835004180 
1)( Austin, HaI~Mark Elex. Corp. .......... 512-256-8848 
1)( Austin, TIme EIctms. .................. 512-339-3051 
1)( CanoII1on, Arrow/Kierulll Elex Grp. ... 214-3!KH!464 
1)( Canoll1on, TIme EIctms. .............. 214-241-7441 
1)( Dallas, Hall-Mark EIctms. •.•...•..•.•• 214-553004375 
1)( Dallas, Hall-MaIk EIctms. ............. 214-343-5000 
1)( Dallas, Wes-Garde ~ ........... 214-357-1768 

1)( EI Paso, IdeaIlnduslriai Elexs. ....•... 91!>-779-6847 
1)( EI Paso, REM EIctms. Supp. Co. ...... 91!>-776-7333 
1)( Ft Worth, AiDed EIctms................ 817-336-5401 
1)( Garland, Newark Elexs. ............... 214-487-8144 
1)( Houston, Arrow/KieruIll Elex Grp...... 713-530004700 
1)( Houston, Ha/l-Mark EIexs. Corp. ...... 713-781-6100 
1)( Houston, TIme EIctms. .. .. .. .. • .. .. .. . 713-530-0800 
1)( Midland, E.S.l ......................... 915-694-9857 
lIT Salt Lake City, WyIe/EMG Salt Lake City 

1)( 

1)( 

WA 
lIT 

....................................... 801-974-9953 

San Antonio, Shelman Eiex. ......•... 
Stafford, Southwest EIctms. ......... .. 
Redmond, Shelley-Ragon ••.••.•..••.• 
Salt Lake City. Arrow/KieruIll Elex Grp. 

512-224-1004 
713-240004000 
206-683-2220 

.....•. ......... ..•....... ............. 801-973-6913 

AUGAT, INC., Interconnection Products Group. 
33 Perry Ave., P.O. Box 779, Attleboro, MA 02703. Tel 
: 506-222-2202; FAX: 508-222-0693 .............................. .. 
............................... C·1278-1286. 1347, 1706-1708 

Local Sales Offices & Reps 

AI. 
AZ. 
AZ. 
CA 
CA 
CA 
CO 
CT 
FL 
FL 
FL 
GA 
HI 
IL 
IN 
IA 
KS 
KS 
MD 
MA 
MI 
MS 
MO 
NJ 

Huntsville, Augat Inc. ................. 205-682-0068 
Phoenix, Augat Sis. ................... 802-224-8104 
Phoenix, Spectrum Mktg. ............. 802-94+0899 
Los Angeles, Wiley Co. ............... 213-866-1811 
San Diego, Wiley Co. ................. 619-453-9018 
San Jose, Augat Sis. .............. .... 40&-249-8801 
~ver. Spectrum Mktg. ....•..••..•.. 303-480-9991 
Marlborough, Augat Sis. .............. 203-295-6542 
Casselberry, Augat Sis. ............... 305-695-9232 
Coral Springs, Augat Sis. ............. 30500474-2905 
Orlando, Augat Sis. ...... ,............ 30&-352-2020 
Marietta, Augat Inc. ................... 404-256-0452 
Honolulu. Hawaii EIctms. ••.•.......•. 808-845-8207 
Downers Grove, Rockford Controls ... 312-960-2046 
indianapolis, Luebbe Sis. ............. 317-84&-7389 
Marian, Eneco-Aep, Inc. .. .....•.•.. . .. 319-377-8551 
Counlrysicle, Ensco-Rep, Inc........... 913-384-0840 
WIChita, Ensco-Rep, Inc. .............. 316-683-1070 
Silver Spring, NKA Inc. ....... ......... 301-585-6141 
Canton, Augat Sis. .................... 617-782-3184 
Uvonia, Luebbe Sis. .................. 313-477-3131 
Jackson, Glen White Assocs. ......... 601-856-5411 
Maryland Heights, Ensco-Rep, Inc. .•.. 314-423-3935 
Cherry HiI~ Trinkle Sis., Inc. ............ 809-795004200, 

800-257-8210 
NJ Uncroll, NKA, Inc. (Gov't only) ....... . 201-747-8453 

516-331-1097 
31&-437-8387 
914-968-8282 
704-523-6828 
919-846-5728 

NY Setauke1, Augat Sis. ................. . 
NY Syracuse, Leonard D. Allen, Inc. .•.••.• 
NY Yonkers, Sonkin Assocs. '" ......... .. 
NC Charlotte, Cuan1um Mktg. ............ . 
NC Raleigh. Quantum Mktg. ............. . 

IL Elk Grove Vl, GBi/Gooid EIcIms. ••.•. 
IL Elk Grove Vl, Pioneer .............. .. 
IL Schaumburg, Arrow EIctms. 
L Wood Dale, TIme EIctms. ........... .. 
IL WoodaIe, Hall-Mark .. , ............... . 
IN Cannel, Hamiltonl Avnet EIctms. .... .. 
IN Fl Wayne, BelIlnds./Graham Div. .. .. 
IN Incianapolis, Arrow EIctms. ..•.•.....• 
IN Indianapolis, Belllnds./Graham Div. .• 
IN Indianapolle, HalI-MaIk .............. .. 
IN Indianapolis, Pioneer ................. . 
IA Cedar Rapids, Arrow EIctms. ........ .. 
IA Cedar Rapids, Deeco Inc. ........... .. 
IA Cedar RapIds, HamlItonI Avnet EIctms. 

312-350-0610 
312-860-0239 
317-844-9333 
219-423-3422 
317-243-9353 
317-834-8202 
317-876-7165 
317-849-7300 
319-39&-7230 
319-36&-7551 

319-382004757 

KS Lenexa, Hall-Mark .................... 913-888-0523 
KS Overland PI<., Hamilton/Avnet EIctms. 

913-686-9900 

KS WIChita, Milgray EIctms.... ..•.••••.. .. 913-236-6800 
KS WIChita, RSC EIctms. ................. 316-267-5213 
MD Columbia, Arrow EIctms. .............. 301-995-0003 
MD Columbia, HalI-Mark .................. 301-381-2036 
MD Columbia, Hamiltonl Avnet EIctms. .... 301-995-3500 
MD Columbia, TIme EIctms. . •• . •• . . . . •• . •• 301-984-3090 
MD Gailhersburg, PioneerTechnlgs. ...... 301-921-G680 
MA Billerica, HalI-Mark • .. .. .. .. .. . .. ... .. • 506-687004129 
MA Lexington, Pioneer .................... 617-861-9200 
MA Norwood, Gerber EIctms. ............. 617-769-6000 
MA Peabody. Hamil10n/Avnet EIctms. .... 617-532-3701 
MA Peabody. Tune EIctms. ............... 617-532-6200 
MA Woburn. Arrow EIctms. ............... 617-933-8130 
MA Woburn, Sterling EIctms. ......... ,.... 617-938-6200 
MI Am Arbor. Arrow EIctms. ............. 313-971-8220 
MI Am Arbor, Wedenneyer EIctms. Supp. Co. 

.. . • .. .. .. .. .. .. . .. .. . .. .. .. .. .. .. . .. .. 313-66&-8611 

MI Grand Rapids, Hamiltonl Avnet EIctms. 
616-243-8805 

919-876-2224 MI 
513-530-0600 MI 

NC RaleIgh. Rick Burns Assocs. .. ; ..... .. 
OH Cincinnati, Luebbe Sis. ............. .. 

Uvonia, HaI~Mark .......... ;......... 313-462-1205 

OH Cleveland, Luebbe Sis. .............. . 
OH Columbus, Luebbe Sis. .............. . 
OH Daylon, Augat Sis. ............ ~ ..... .. 
OH Dayton, Luebbe Sis. ................ .. 
OH Kettering, NKA, Inc. (Gov't only) ..... . 
OH Richfield, Geotronix '" ............... . 
OR Beaverton, Augat Sis. ............... .. 
PA Pittsburgh, Luebbe Sis. ............. .. 
1)( Dallas, Augat Sis. ................... .. 
1)( Houston, Augat Sis. ................. .. 
lIT MurraY. Butterworth Mktg. ............ . 
VA Charlottesville, Trinkle SIs. Inc. ....... . 
WI West Bend. Rockford Controls ....... ; 
PR Rio Piedras, OK Mktg. .............. .. 
Can Mississauga. Ont, Augat EIctms. Inc. 

216-333-0426 
614-431-<1474 MI 
513-256-6118 MI 
513-294-0426 MN 
513-296-0324 MN 
216-659-8100 MN 
503-845-0644 MN 
412-384-0490 MN 
214-768004211 
713-781-9343 
601-268-2244 
809-795004200 
800-323-1042 
809-756-5380 

MN 
MO 
MO 
MO 

Uvonia, Hamilton/AvneI EIctms. ...... 313-522004700 
Uvonla, PIoneer ...................... 313-52!>-1800 
Uvonia, AS Elclms. ................... 313-52&-1155 
Eden Prairie, Hall-Mark ............... 612-941-5778 
Edina, Arrow EIctms. .......... , .. .. ... 612-830-1600 
Edina, TIme EIctms. ............ 612-835-1250/2119 
Minneapols, MeriI EIctms. Corp. ...... 612-546-5383 
Minnetonka, Haniltonl Avnet EIctms. 

612-932-0600 

Minnatonka. Pioneer .................. 612-93&-5444 
Earth City, Hall-Mark .. ................ 314-29HI362 
Earth City. Hamilton/Avnet EIctms. ... 314-344-1200 
Kansas City. Walters IOOl EIctms. Inc. 

Local Distributors 
Backplanes 

MO Sl Charles, Lectronix Inc. ........... .. 

816-531-7015 

314-946-8424 
314-567-6868 
314-391-8444 
402-468-8221 
803-668-6968 

MO Sl Louis, Anow EIctms. ............. .. 
MO SlLouis, TIme EIctms. ............. .. 

CA ChaIswoIth,Cetec/Future EIctms. .. .. 213-7~14 
80000421-5880 
714-250004141 
40&-434-1114 
408-435-1324 
203-797-6800 
617-857004870 
800-527-5122 

NE Uncoln, Scott Eictm. Supp. Corp. ..... . 
CA EI Segundo, Force EIctms. .......... .. NH Manchester, Arrow EIctms. .......... . 
CA Irvine, Cetec/Future EIcIms. •.......•. NH Manchester. Haniltonl AvneI EIctms. 
CA San Jose, Cetec/Future EIctms. .... .. 
CA San Jose, Force EIctms. ............ .. 
CT Danbury. HalfiOO Elclms. ............ .. 
MA Wilmington, HeiliOO EIctms. , •...•..•.. 
1)( Farmers Branch, Force EIctms. ...... . 

Components 

AI. Hunlsville, Hall-Mark .. .. .. .. .. .. .. .. .. 205-830-2565 
AI. Huntsville, TIme EIctms. ........ 20&-721-1133/1419 
AZ. Phoenix, Ha/I-MaIk ......... ,......... 919-876-6729 
CA Canoga PI<., Hall-Mark ................ 816-291-0362 
CA Citrus Hgts., Hall-MaIk ................ 916-722-8600 
CA San Diego, Hall-Mark ................. 619-268-0209 
CA San Jose, Ha/l-Mark .................. 408-433-0745 
CA Santa Clara, WyIe .................... 40&-727-2500 

NJ 
NJ 
NJ 
NJ 
NJ 
NJ 
NJ 
NJ 
NJ 
NJ 
NM 
NM 

CA Torrance, Hall-MaIk .................. 213-324-4256 NM 
CA Tustin, Hall-Mark ..................... 714-730-0543 NY 
CO Englewood, Hall-Mark ................ 303-790004991 NY 
CT Ch8shire, Hall-Mark .... .......... ..... 203-272-1704 NY 
FL Clearwaler. HaII-Mark................. 813-530004500 NY 
FL Fl Lauderdale, TIme EIctms. ...•. .. •. . 30&-974-4800 NY 
FL Orlando, HaII-Mark .. • .... •. .. .. ... .... 305-855-4020 NY 
FL Orlando, Time EIctms. ................ 30&-841-8565 NY 
FL Pompano Bch., Hall-Mark ....... .. .... 30&-971-9280 NY 
GA AIIanta, Milgray ....................... 404-393-9668 NY 
GA AIIanta, TIme EIcIms. ................. 404-351-3345 NY 

Cherry Hil~ Haniltonl AvneI EIcIms. .•• 201-575-3390 
Cherry Hil~ Hamiltonl AvneI EIctms. ••. 609-424-0110 
Clifton, .!-Mar EIctms. ................. 201-772-8400 
Fairfield, Hall-Mark . ................... 201-882-8389 
Marion, Arrow EIctms. ................ 809-596-8000 
Marl1on, Mllgray ...................... 6Q9-983-5()10 
Ml Laurel, HalI-Mark •...•..•.••..••.•• 809-23!>-19OO 
Parsippany. Arrow EIctms. ............ 201-538-0900 
Pine Brook, Pioneer .................. 201-57&-3510 
Plnebrook, TIme EIctms. ........ 201-882-4611/4616 
Albuquerque, Arrow EIctms. .....•.... 505-243-4566 
Albuquerque, Hamiltonl Avnet EIctms. 

Albuquerque, Sterling EJctms. ........• 
Binghamton, Pioneer ............... .. 
Bohemia, Car-lac EIcIm. Indl Sis. •..• 
Buffalo, Summit Dislrs. Inc. .......... . 
E. Syracuse, T1me EIctms. ........... . 
EndweI~ AS.L EIctms. ............... .. 
Fairport, Pioneer ..................... . 
Farmingdale, Mllgray EIctms. Inc. .... . 
Hauppauge, Arrow EIctms. ........... . 
Hauppauge, Haniltonl Avnet EIctms. .. 
Hauppauge, Tune EIctms. ........... .. 

505-765-1500 

505-345-6801 
607-722-9300 
516-567004200 
716-684-3450 
31500432-0355 
607-754-3823 
716-391-7070 
516-420-9800 
516-231-1000 
516-231-9800 
516-273-0100 

626 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 
NY Uvet"pOO~ Arrow ElcIms. ............. . 
NY Melville, AIrow EIcIms. ••.••.•••••.••.• 
NY Rochester, Arrow EIcIms. .........•... 
NY Rochester, HaI~ ••..•.....•..•..• 
NY Rochester, Hamiltonl Avnet EIcIms. ..• 
NY Rochester, Summit Dis\rs. Inc. •..••... 
NY Ronkonkoma, HaI~ •..••.......•. 
NY ~ Hamilton/Avnet EIcIms. ..•. 
NY Woodbury, Pioneer .•.....•..•...•..•. 
NC Charlotte, Pioneer Technlgs. .•.......• 
NC Charlotte, Time EIcIms. •..•.•...•..•.. 
NC Raleigh. AIrow EIcIms. •........•...... 
NC Raleigh. HaI~ 
NC Raleigh. Hamiltonl Avnet EIc1ms. Inc. 

OH Centerville, Arrow ElcIms. ............ . 
OH Cleveland, Hamiltonl Avnet EIcIms. .•. 
OH Cleveland, Milgray/CieveIand •...•.... 
OH Cleveland, Pioneer .•...•.......••...• 
OH Dayton. Hamiftonl Avnet EIc1ms. •...•. 
OH Dayton. Pioneer •.••..•..•...•.••••... 
OH Dublin. TIIJl9 EIcIms. ........•........• 
OH Solon, H~ ..................... . 
OH Westerville, Hamiltonl Avnet EIcIms. •• 
OH Worthington. Hall-Mark .•..•..••.•.•.. 
OR Hillsboro. WyIe Labs/EMG •.....•.... 
OR Lake Oswego. Hamiltonl Avnet EIcIms. 

315-652-1000 
516-694-6800 
71&-427-0000 
716-244-9290 
71~75-913O 

716-334-8110 
516-737-0838 
315-437-2641 
516-921-8700 
704-527-8188 
704-522-7600 
916-876-3132 

919-878-0819 
216-248-3990 
216-831-3500 
216-587-3600 
216-587-3600 
513-439-6700 
513-236-9900 
614-761-1100 
21~ 
614-882-7004 
614-886-3313 
503-640-6000 

· . . . . . . . . . . . . . . . . . . . . . .. . . . . . . • . . • . . . .. 503-635-8831 
OR POIIIand, Radar EIec. .......•......•.. 503-232-3404 
OR POIIIand, Time EIcIms. •..•..•... 503-884-3780/5523 
OR TIQIlJ"d. Arrow EIcIms. .•..•.••..•.•.... 503-684-1690 
PA Horsham. Pioneer •••••..•..•..•...•.• 215-874-4000 
PA King of Prussia, Time ElcIms. ....•.... 215-337-0900 
PA Monroeville, Arrow ElcIms............. 412-856-7000 
PA Pittsburgh. Hamilton/Avnet EIcIms. ... 412-281-4150 
PA Pittsburgh. Pioneer ................... 412-782-2300 
TJ( Austin. AIrow ElcIms. ................. 512-835-4180 
TJ( Austin. HaI~ ..................... 512-258-8848 
TJ( Austin. Hamilton/AvnetElclms. ..•••.. 512-835-8911 
TJ( Austin. Time EIcIms. .•......•... 512-339-3051/8906 
TJ( Austin. WyIe Labs/EMG ...•.•••..•... 512-834-8957 
TJ( Carrollon, Arrow EIcIms. ...•..•...•... 214-380-6484 
TJ( Carrollon, Time EIc1ms. .•..•..•••••... 214-241-7441 
TJ( Dallas, HaI~ ..................... 214-553-4300 
TJ( Dallas, Sterfing ElcIms. ............... 214-243-1600 
TJ( EI Paso, Ideal EIcIms. . . • . . . . . . . . •• . . .. 915-779-8647 
TJ( Houston. Arrow EIcIms. . . . • . • . . . . • . • . . 713-53(}.4700 
TJ( Houston, Hall-Mark ......•...••.•.••.. 713-953-3420 
TJ( Houston, Sterfing EIc1ms. •........•... 713-627-9600 
TJ( Houston, Time EIcIms. .....••......... 713-530-0800 
TJ( Houston, WyIe Labs/EMG .••....•...• 713-879-9953 
TJ( Irving. Hamilton/Avnet EIc1ms. ...••.•. 214-589-4100 
TJ( Mansfield, Mouser EIcIms. .•..•..•..•• 817-483-4422 
TJ( Richardson. WyIe Labs./EMG .......• 214-235-9953 
TJ( Stafford, Hamilton/Avnet EIcIms. •.•.. 713-780-1771 
UT SaIl Lake City, Hamiftonl Avnet EIcIms. 

UT SaIl Lake City, Stand. Supp. .•..•...•.• 
UT SaIl Lake City, WyI9 Labs/EMG ..••.• 
UT W. Valley, Time ElcIms. .............. . 
UT W. Valley City, Hall-Mark ...•.....•...• 
WA Bellevue, Arrow Ek:Ims. .•....•••.•...• 
WA Bellevue, Hamiftonl Avnet ElcIms. ..... 
WA Bellevue, WyIe Disl GJp./SeatIIe Div. 

WA Bellevue, WyIe Disl Grp.lSeatIIe Div. 

WA Bellevue, WyIe Disl Grp.lSeatlle Div. 

WA Rec:Imond, Time EIcIms. •.........•... 
WA Seattle. Radar EIcIms. .•...•..••.....• 
WI BrookfIeld, Arrow EIcIms. .....•..•..•• 
WI New Berlin. HaI~ ............... . 
WI New Berlin. Hamiltonl Avnet EIc1ms. .. 

Systems Packaging 
AL Huntsville, Hamiltonl Avnet EIcIms. ... 
AL Huntsville, Pioneer Technlgs. Grp. Inc. 

801-972-2600 
801-486-3371 
801-974-9953 
801-973-8181 
801-972-3446 
206-843-4600 
206-643-3950 

800-583-9904 
206-882-1600 
206-282-2511 
414-792-0150 
414-797-9259 
414-784-4510 

205-837-7210 

· ... . ...•...•.. .•.•• . . . . .•..•..•. ..•.•• 205-837-9300 
AL Huntsville, TIIJl9 ElcIms. ..• 205-721-1133/837-1419 
lIZ Phoenix, SIerfing ElcIms. Inc. .•..••... 802-268-2121 
lIZ Phoerix, WyIe Disl Grp./Phoenix Div. 

802-886-2888 
lIZ T;,;;,;;~:;';;;;';·E~·:::::::::::::·::: 602-968-4800 
lIZ Tempe, Hamifton/Avnet EIcIms. ••.... 602-231-5100 
lIZ Tempe. TIIJl9 ElcIms. ................. 802-967-2000 
CA Agoura Hills, Time EIcIms. .•.•.• 816-707-2890/3657 
CA Anaheim, Time ElcIms. .•...•......... 714-937-0911 
CA Chatsworth. Arrow EIclms./E. Bay ..•. 213-700-8888 
CA Chatsworth. Avnet ElcIms. ......•••... 213-70<H1686 
CA Chatsworth. Time EIc1ms. • . • . • . . • • . . • . 811H198-7200 
CA Chatsworth Ave.. Hamilton Electro Sis. 

..........•..•.•.••..••...•..•.•••..... 213-558-2323 
CA Costa Mesa. Avnet EIc1ms. .•...•...•. 714-754-8150 
CA Costa Mesa. Hamilton Electro Sis. •... 714-641-1850 
CA Culver City, Hamilton Electro Sis. •.•.• 213-558-2020 
CA EI Segundo. WyIe Disl Grp./los Angeles Div. 

· . .. .•..•..••••.•..•.•.• .•..•.. .. .••. .• 213-322-8100 
CA Hayward, Arrow EIclms./E. Bay •.•..•• 415-487-4800 

CA Irvine. WyIe Disl GJp./lrvine Div ..•.••. 714-851-0911 
CA Monrovia, Erik-A-E1cIms. ..••..••...••. 213-574-1020 
CA Ontario, Hamiltonl Avnel EIc1ms. ••.••. 714-989-4602 
CA Sacramento, Hamiltonl Avnet EIcIms. 

...•.••..••....•.•.....•....••.....••.. 916-920-3150 
CA San DIego, AIrow EIc1ms./E. Bay ..... 619-858-4800 
CA San DIego, Hamifton/Avnet EIcIms. ... 714-571-7500 
CA San DIego, TimeEIcIms. ... 619-586-13311271-7011 
CA San. DIego, WyIe Disl Grp.ISan Diego Div. 

•••••...•.••.•....•............•.•..... 714-565-9171 
CA Santa Clara. WyIe Dist Grp.ISanta Clara Div. 

. •..•.........•.....•..•.•••....••..... 40&-727-2500 
CA SuMYVale, Arrow Ek:Ims./E. Bay ..•.• 40&-754-8600 
CA Sumyvale, Hamilton/Avnet EIcIms. •.• 40&-743-3300 
CA SUMYVale, TIIJl9 EIc1ms. •..••.•...•..• 40&-734-9888 
CA TOITIlIlC8, Time EIc1ms. •.•.•..•• 213-320-0880/8372 
CA Tustin, Arrow EIc1ms./E. Bay ....••.•. 714-836-5422 
CO Aurora, Arrow EIc1ms. . . . • . • • . . . . • . . . .• 303-696-1111 
CO Englewood, Hamilton/Avnet EIc1ms. •• 303-740-1000 
CO Englewood, TIIJl9 EIc1ms. ••.••.•...•.• 303-285-9535 
CO Thomton. WyIe Dist Grp./Danver Div. 

•.... ... .... . ... .. ..... . ..... .. .... .. .. 303-457-9953 
CT Cheshire, Time EIc1ms. ..•.•.... 203-271-3200/2541 
CT Danbury, Hamilton/Avnet EIc1ms. ..... 203-797-1100 
CT Norwalk, Pioneer .•..•.....••....•..•• 203-853-1515 
CT S. Windsor, Gar-Lac EIc1ms. ...• 203-282-0831/7757 
CT Wallingford. Arrow EIc1ms. ••........•. 203-285-7741 
CT Wallingford. Sterling Ek:Ims. .......... 203-429-8200 
FL Altamonte Springs. Pioneer IFIorida •.. 305-834-9090 
FL Deerfield Bch., Arrow EIcIms. •..•..•.• 305-429-8200 
FL Fl Lauderdale, Hamiltonl Avnet EIcIms. 

• • . • • . . • . . • • . • • . . • . . . . . • . • • • • . • . • . . . • .• 305-971-2900 
FL Fl Lauderdale, Time EICIms.-FIorida .• 305-974-4800 
FL Lake MIllY, Arrow EIcIms. .....•••••... 305-752-1480 
FL Orlando, Time EIc1ms.-FIorida ..•..... 305-841-6565 
FL St Petersburg. Hamiltonl Avnet No. 25 

.........•••...•.••..•.•••.•....•.•••.. 813-576-3930 
FL Winter Pk.. Hamiltonl Avnet EIc1ms. ••. 305-826-3888 
FL Winter Pk.. Milgray/FIorida .. .. .. .. . . .. 305-847-5747 
GA Atlanta. Milgrayl Atlanta. . • . . • . . . • . . . . . 404-393-9688 
GA Atlanta. Time EIcIms. .••.••••.•• 404-351-354515071 
GA Norcross. Arrow EIcIms. .•.•..••.•...• 404-449-8252 
GA Norcross. Hamiltonl Avnet EIc1ms. ...• 404-447-7500 
GA Norcross. Pioneer I Atlanta .......•.... 404-446-1711 
GA Norcroas, Time EIc1ms. ...• 404 448 4448/263-6407 
Hi Honolulu, Indl EIcIms. Inc. .••.•...•••. 806-533-8095 
IL Bensenville, Hamiftonl Avnet EIcIms. .. 312-860-7700 
IL Chicago. Newark EIcIms. ..........•.. 312-784-5100 
II.. Grove VI.. Pioneer .•..•••••.••.••.•••. 312-437-9680 
IL SchaumllUlg, Arrow EIcIms. .•.•...•.• 312-397-3440 
IL Wood Dale, Time Ek:Ims. ...•... 312-350-0610/0854 
IN CIlrmeI, Hamilton/Avnet EIcIms. ..•... 317-844-9333 
IN Ft Wayne, Graham EIctms. Supp. Inc. 

· .• . .•.• ... •. ..•. . .. ••.. .•.•• . .•..• . . •• 219-423-3422 
IN Indianapolis, AIrow EIctms. .......•... 317-243-9353 
IN Indianapolis, Graham EIc1ms. Supp. Inc. 

· . . . • . . • . . • . . . • • . . . . . . . • . . . . • • . . . • . . . . . 317-634-8202 
IN Indianapolis, Pioneer/lndiana ......•.. 317-849-7300 
IA Cedar Rapids, AIrow EIcIms. . . • • . . . • . . 319-395-7230 
KS Overland Pk.. Hamiltonl Avnet EIcIms. 

KS Overland Pk.. Milgray EIcIms. .•....... 
MD Columbia, Arrow EIcIms. •.••.....•.... 
MD Columbia, Hamiftonl Avnet Elctms. •.•. 
MD Columbia, Mllgray/Washington .•..... 
MD Columbia, Time EIcIms. ...•........•.. 
MD Gaithersburg. Pioneer IWashington •.. 

. MA Lexington. Pioneer .•..•............... 
MA NoIwood, Gerber EICIms. .•.•.....••.. 
MA Peabody, Hamiltonl Avnet EIcIms. •••. 
MA Peabody, Time EIcIms.-New England 

MA Woburn. Arrow EIctms. ••.•..••.•..... 
MA Woburn. Sterling EIc1ms. ...•....•..••. 
MI AM Arbor, AIrow EIcIms. ....•.....•.. 
MI Grand Rapids, Hamiftonl Avnet EIcIms. 

913-868-8900 
913-236-8800 
301-995-0003 
301-995-3500 
301-621-6169 
301-964-3090 
301-921-0e60 
617-861-9200 
617-769-6000 
617-532-3701 

617-532-6200 
617-933-8130 
617-938-6200 
313-871-8220 

· • . •. . . • • . • • . • • • . . . • • . . • • • • • . . . . • • . . • . . 616-243-8805 
MI Uvonia, Hamilton/Avnet Elctms. ...•.• 313-522-4700 
MI Livonia, p;oo-/Michigan ..•.•..••... 313-525-1600 
MN Edina. Arrow Ek:Ims. ••. . . . . . . . . . . • . . . . 612-830-1600 
MN Edina, Time EIctms. .•••.•.••.•• 612-935-1250/2119 
MN MiMaapolis, Merit Elctms. Corp. ...••. 612-546-5383 
MN MiMelonka, Hamiltonl Avnet Elctms. 

MN Minnetonka, Pioneer ITwin Cities ..... 
MO Earth City, Hamiftonl Avnel EIcIms. •.. 
MO St Charles, Lectronix Inc. ......•....•• 
MO St Louis, AIrow EIc1ms. ..•........•••. 
MO St Louis, Tome EIc1ms. ••..•.......... 
NH Manchester, Arrow EIcIms. ...•..•..•. 
NH ManchesIar, Hamiltonl Avnel EIcIms. 

NJ Cherry Hil~ Hamiltonl Avnet EIcIms. •.• 
NJ Clifton, J-Mar EIc1ms. .•.•....•.....•.• 
NJ Failfield, Hamiltonl Avnet EIcIms. •...• 
NJ Marlton, Arrow EIc1ms. •.•...•..•...•.• 
NJ MarRon. Milgray/Marlton ............. . 
NJ Parsippany, AIrow EIcIms. •..••.•..... 

612-932-0600 
612-935-5444 
314-344-1200 
314-946-8424 
314-567-6888 
314-391-6444 
803-888-6968 

803-524-9400 
609-424-0110 
201-772-6400 
201-575-3390 
609-596-8000 
609-883-5010 
201-538-0900 

AUGATI 
NJ Pine Brook, Pioneer ..•...•..•..• ;.... 201-575-3519 
NJ Pinebrook. Time EIc1ms. .••.•.•. 201-882-4611/4616 
Nt.! Albuquerque, Arrow EIc1ms. ...•...•.. 505-243-4566 
Nt. Albuquerque, Hamiltonl Avnet EIc1ms. 

NM Albuquerque, SIer1ing Ek:Ims. .•.....•. 
NY Binghamton. Pioneer •.•......•...•..• 
NY Bohemia, Gar-Lac Eictm. Indl SIs. .... 
NY E. Syracuse. Time EIctm. Sis. •........ 
NY FaiIpotI. PIoneer •..................... 
NY Fanningdale, Milgray EIcIms. ••...•... 
NY Hauppage. HamiItonl Avnet .•...•.•••• 
NY Hauppage. TIIJl9 Eictm. Sis. ..••.•.•... 
NY Hauppauge. Arrow EIcIms. .•...•..•.•. 
NY Uvet"pOO~ AIrow Ek:Ims. ••.•.....•..•. 
NY MelVille, Arrow EIc1ms. .•.•..•.•.•.•••• 
NY Rochester, Arrow EIc1ms. ..•.......•.. 
NY Rochester, Hamiltonl Avnet EIcIms. .•. 
NY Syracuse. Hamiltonl Avnet EIcIms. •••• 
NY Woodbury, Pioneer ••••...•....••.••.• 
NC Charlotte, Pioneer/Carolina ..•........ 
NC Charlotte, Time EIc1ms. •.•...•....•.•. 
NC Raleigh. ArrowEIcIms. •.••.•••.•.•.•.• 
NC Raleigh. Hamiltonl Avnet EIc1ms. .•.•.• 
OH Centerville, Arrow EIcIms. .•...... : .•.. 
OH Cleveland, Hamiltonl Avnet EIc1ms. ••• 
OH Cleveland, Milgray/Cleveland ••.•..... 
OH Cleveland, Pioneer/Cleveiand •.•..•.. 
OH Dayton. Hamilton/Avnet Ek:Ims. .•.•.. 
OH Oayton. Pioneer/Dayton •............. 
OH Solon, Arrow EIc1ms. ••.••..•.•......• 
OH Westerville, Hamiltonl Avnet EIcIms. .• 
OR Hillsboro, WyIe Labs/EMG ....•.•••.• 
OR Lake Oswego. Hamiltonl Avnet EIc1ms. 

505-765-1500 
505-345-8801 
607-722-9300 
516-587-4200 
315-432-0355 
716-381-7070 
516-420-9600 
516-231-9800 
516-273-0100 
516-231-1000 
315-652-1000 , 
516-694-6800 
71 &-427-0300 
71~75-913O 
315-437-2841 
516-921-8700 
704-527-8188 
704-522-7600 
919-876-3132 
919-878-0819 
513-435-5583 
513-433-0610 
216-447-1520 
216-587-3600 
513-433-0610 
513-236-9900 
216-246-3990 
614-882-.7004 
503-640-6000 

. . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . 503-635-8831 
OR Portland, Time EIc1ms. .......... 503-884-3780/5523 

206-454-8666,800-547-6523 

rn Tigard. Arrow Elctms. . ...... 503-684·1690 
PA Horsham, Pioneer/Del. Valley ......... 215·674-4000 
PA King of Prussia, Time Elctrns.-Mid Atlantic 

................................................... 215-337-0900 
PA Monroeville, Arrow Elctrns .............. .412·856· 7000 
PA Pittsburgh, Hamiiton/Avnet Esctrns. 

............................................................. .412-281·4150 
TX Austin, HamiltonlAvnet Elctrns. 

.............................................................. 512·837·8911 
TX Carrotton, Arrow Elctrns ................... 214-380-6464 
TX Carrolton, Time Elctrns ..................... 214-241·7441 
TX Dallas, Sterling Elctms ..................... 214·243·7441 
TX EI Paso. Ideal Eictms ........................ 915·779·6647 
UT Salt Lake City, Hamiiton/Avnet. ....... 801-972-2800 
UT Salt Lake City, Wyle LambslEMG ... 801·974·9953 
UT W. Valley, Time Elctrns ........... 801·975-8181/1631 
WA Bellevue, Arrow Elect ........................ 206·643·4800 
WA Bellevue. HamitonlAvnet Elctrns. 

.............................................................. 206·643·3950 
WA Bellevue, Wyle Dist.GrplBal. of 

Washington ......................................... 800·562·9904 
WA Redmond" Time Elctrns. 

.............................................................. 206-882·1600 
WI Brookfiel\l, Arrow Elctrns .................. 414·792·0150 
WI New Berlin, HamiltonlAvnet Electrns. 

. ........................................................... .414· 784·4510 

AUGAT, INC, Packaged Products DiY, 33 Perry Ave.. P. 
O. Box 659, A1IIeboro, MA 02703, Tel: 617-222-9835, 
lELEX: 710-391-()644 

AUGAT IPYLON CO, INC, P.O. Box 2510. Attleboro Falls, 
MA 02783, Tel: 508-699-9800, lELEX: 948095; Empl: 400; 
SIs. Mgt: Gillis Mellon 

AUGAT IRD~ 525 Randy Ad, Carol Stream.1L 60188, Tel: 
312-682-4100. TWX: 910-252-2118, FAX: 312-682-4562; 
FSC No.: 53337; En¢: 70; SIs. Mgt: John Deich~ MkIg. 
Mgr.; Dist. MgT: John Deich~ MkIg. Mgr ••.• 1>1288-1289 

Local SBJes Offices & Reps 
AL Huntsville, Alpha •••.•..••..•.•....•••. 
lIZ Phoenix. Augat SIs.-1IZ •••..•••••.•..• 
CA los Angeles, Wiley Co. ..•...•......•. 
CA San DIego, Wiley Co. .•.•.•..•.•...••. 
CA San Jose, Augat SIs. ................. . 

'CO Danver, Specbum MkIg. •.•.••.•..••.• 
I FL Orlando, Augat Sis. ••...•••..•.••••••• 
, GA Tucker, Alpha •.•....•....•••.•.•..•.•. 
I n. Carol Stream. Reed Dvcs. ........... . 
III Downers Grove, Rockford Controls ..• 
, IN Indianapolis, Luebbe SIs. Co. ........ . 
! IA Marion, Ensoo-Rep.. Inc. ..•.•......•.• 
i KS WIChita, Ensco-Rep., Inc. .............. . 
: MA Canton. Augat Sis. .•.••...•.•..•.•.•.• 
: MI Uvonia, Luebbe SIs. Co. ...........•.• 
MN St Pau~ Countryman ••.....••.....•.• 

, MO Maryland HIs., Ensoo-Rep.. Inc. .•.•... 
: NC Kernersville, Wallace EIctm. .......... . 
I OH Cincinnati, Luebbe Sis. .•.•.•••..•.•.• 
OR Beaverton, Augat SIs. ...........•...•. 

205-533-0766 
602-224-6104 
213-668-1611 
619-571-2881 
40&-249-8801 
303-480-9991 
407-352-2020 
404-491-9430 
800-682-7333 
312-960-2046 
317-845-7389 
319-377-8551 
316-663-1070 
617-782-3184 
313-489-8628 
612-845-9151 
314-423-3935 
919-996-2742 
513-530-0600 
503-845-0844 
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AUGATI Manufacturers· and Sales Offices Directory 
PA Tievose, PSA., Inc. ..••..•..•..•....•• 215-245-0513 
SC Kernersville, Wallace EIee. Sis. ....•.•. 919-99&2742 
TN Oak Ridge, Alpha Mktg. ......•. . . . . . .. 615-482-4681 
TX Dallas, Augat Sis. .•..•••.•••••...•.••. 214-788-4211 
TX Houston, Augat Sis. .•.••.•...•.... .... 713-761-9343 
UT Murray, Bu\terNorIh Mktg. . . . . . . . . . . . •. 801-268-2244 
WA Bellevue, Augat Sis. .•..••••.•••.••.•. 20&-451-9777 
WI Westbend, Rockford Controls ... .•.. .. 800-323-1042 

Locsl DIstrIbutDrs 
CA Anaheim, Control Des. ................ 714-621-1516 
CA Gardena, Calif. Switch & Signal •..•..• 80().225-7924 
CA Los Angeles, Master 0Is1r. •..•........ 213-452-1229 
CO Englewood, IndL EIcImS. .••........... 303-694-9444 
FL Altamonte Springs, Control Design ..•. 305-788-3220 
II. Arlington Heigh1s, Lo Dan Ek:byls. . • . •• 312-398-5311 
U. Carol Stream, L.ectro ~ ......... 312-690-0520 
U. Chicago, Newark EIcImS. ...•.....•..• 312-794-5100 
IN Ft Wayne, Beliinds. .•...............• 219-423-3422 
MA Middleboro, Glynn EIee................ 617-947-4262 
MA Peabody, Tome EIee. .•....•.••.•....•• 617-532-6200 
MI Farmington HUIs, Advent EIcImS. •...•. 313-477-1650 
MN Minneapolis, Control Des. .•........... 612-721-11555 
MO St Louis, Time EIcImS. .•.•.••••.••.•• 314-39Hl444 
NJ Oakton, Relay Specialties. •• . . . . . . . . .. 201-337-1000 
NY Buffalo, Summit .••.•...•..•.....•...• 716-887-2800 
NY Lynbrook, Peerless Radio............. 516-593-2121 
NY Rochester, R Baker EIcImS. ..••...••. 716-586-9164 
OH Akron, AESCO Elctm.lnc. ............. 216-762-8818 
OH Columbus, ElM Equip. Co. . ....... .... 614-236-0888 
OH Columbus, EIcImS. Mktg. Co........... 614-299-4167 
PA Malvern, Control Des. .... . . . . . . . . . . . • . 215-296-0150 
TX Dallas, Control Des. .................. 214-358-1441 
WI Green Bay, A-A EIee. •....••...•..•..• 414-499-0258 
WI West Allis, Marsh EIcImS. .••..••.•.... 414-475-6000 

FAX: 612-550-4099 
AULT, INCORPORATED, 1600 Freeway elvd, 

MInneapolis, MN 55430, Tel: 612-560-9300; EmpI.: 300; 
SIs. Mgt: Greg Hanis •.•................. 001640-1641 

Locsl SaIe8 Offices & Reps 
At Huntsville, L & D, Inc. •....•...•..•.... 205-837-1469 
CA Los Angeles, A-F Sis. Engrg.lnc. .•.... 213-681-5631 
CA Orange County, A-F Sis. Engrg.lnc. •.• 714-641-2903 
CA San Diego, /IrF SIs. Engrg. inc. ••. . . . . . 619-226-8424 
CA Santa Clara, Magna Sis. ..•....•...•.• 406-727-8753 
CO Denver, William J. Purdy •.•••..•.....• 303-790-2211 
CT Wallingford, Marathon Sis., L TO ..... . . 617-875-3566 
FL Deerfield Bch., Sis. Engrg. Concepts Inc. 

• . . . . • . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . . . . 305-426-4801 
GA Atlanta, L & D, Inc. ••.•••••••..••....•. 404-455-3483 
IL Arlington Hgts., MSI................... 312-956-1000 
IA Des Moines, Beams Co. .............. 515-255-1148 

AUSTRON, INC., P.O. Box 14766, Austin, TX 78761-4766, 
Tel: 512-251-2341, TWX: 910-874-1356, FAX: 512-251-
9685; FSC No.: 24672; Empt: 130; SIs. Mgt: Ron Myers 
................................................. Aol348 

Locsl SaIe8 Offices & Reps 
At Huntsville, ScI. Devices - SE .......... 205-536-1969 
I\l. Scottsdale, Territorial Mktg. .••..••.•.• 602-994-8665 
CA Goleta, Thorsen Co. ......•........... 805-984-8751 
CA MIn. View, N.S. Westronics.:.......... 415-960-1111 
CA Signal Hil~ Thorson Co. .. . .......•.... 213-595-0361 
CO Englewood, Sierra Tech. Grp. ......... 303-790-1700 
FL Coral Springs, Scientific Dvcs.-8.E. •.•. 305-755-4453 
FL Ortando, ScI. Devices - SE ............ 305-841-8180 
FL Shalimar, ScI. Devices - SE ........... 904-651-4407 
GA SnelMIIe, ScI. Devices-SE ..•..•••.•.. 404-971H971 
II. Elk Grove, Loren Green Assoc. .•..... 312-593-0282 
IN Indianapolis, Loren Green Assoc. •.•.. 317-293-9827 
MA Reading, Scheinfein Assocs. .......•.. 617-1144-2304 
MI Union Lake, Ashby Assocs.. . . • . .• . . . . 313-363-1100 
MN Minneapolis, Loren Green Assoc. ••..• 612-571-6666 
NY Frankfort, KapItaIlnstr. Sis. .••.•..•...• 315-894-4245 
NY Huntington, COB En1prs. •............• 516-692-5200 
NC Winston SaJem, ScI. ~ ...... 919-765-5776 
OH Dayton, Ashby Assocs. .....•.......•. 513-461-2668 
OH Lyndhurst, Ashby Assocs.............. 216-461-0826 
OK Park Hil~ Scientific Dvcs.-8.W. ..•..•.. 916-457-4888 
OR Beaverton, C8scade Data Mktg. . . . . . . . 503-641-9266 
PA N. Wales, ScI. Devices - Phila •.••.••• 215-699-7707 
TX Austin, Scientific Dvcs.-8.W............ 512-442-6215 
TX Houston, Sci. Devices - Gulfcoasl..... 713-864-1711 
TX Richa!dson, Sci. Devices - SW ........ 214-231-8106 
TX San Antonio, Scientific Dvcs.-5.W. •..• 512-736-3164 
VA Reston, Austron ..•..•.••..••.....••.• 703-471-7963 
WA Kilkland, C8scade Data Mktg. ..•...••. 206-747-6190 

AUTODESK, 2320 Marinship Way, Sausalito, CA 94965, Tel: 
415-332-2344, TB.EX: 275946, FAX: 41'5-331-6093; 
Empl: 399; Sis. Mgr: Richard Cuneo, Dir. of Sis.; Dist. Mgr: 
Rex Johnson 

AUTOMATED PRODUCTION CONCEPTS, 63 Hillside 
Terrace, Wayne, NJ 07470, Tel: 201-831-8300, TB.EX: 
130120, FAX: 201-633-7755; EmpL: 4 

AUTOMATED PROD. EQUIP. CORP. 142 Peconic Ave., 
Medford, NY 11763, Tel: 516-654-1197, TWX: 510-228-
2120, FAX: 516-289-4735; FSC No.: 57216; Sis. Mgt: 
Arthur Ayala 

AUTOMATIC COIL CORP., Sub. Designatronics, 
Inc. 3545 N.W. 71st St, Dept Eo Miami, FL 33147, Tel: 
305-696-6680, FAX: 305-696-0626; FSC No.: 03765; 
EmpI.: 245................... A-1198-1201,1506-1509 

Local Sales Offices & Reps 
At Huntsville, Hughes Assocs. .......... . 
CA Huntington Beach, Mil-Com Sis. ..... . 
CA MIn. View, Fetty/Schoenduve •..••.••. 
CA San Diego, Mil-Com Sis. ...•.....••... 
CA Thousand Oaks, Mil-Com Sis. •..••••. 
FL Pensacola, Hughes Assocs. ....... ::. 
GA Norcross, Hughes Assocs. ........... . 
IL Downers Grove, Rockford Controls Co. 

205-533-9108 
714-840-2424 
415-962-8330 
619-484-3402 
805-647-8569 
904-433-1787 
404-662-1587 

KS Shawnee Mission, Beams Co. ........ 913-631-(l300 MS Corinth, Hughes Assocs. ............. . 
312-360-2046 
601-287-2915 
201-845-6224 
315-437-9343 
919-487-7029 

Me Columbia, Delta III Assocs. . . . . . • . . • . .. 301-i'30-4700 NJ Paramus, Design EIcImS. ....•..•..•.. 
MA Framingham, Marathon SIs., LTD ..... 617-875-3586 NY E. Syracuse, ~ ..••.............. 

Cary, Hughes Assocs. .•.........•..•. MI Plymouth, Jay Mktg. Assocs. .. . . . . . . .. 313-459-1200 NC 
MN Minneapolis, Cahil~ Schmitz & Cahill .. 612-646-7217 OH Medine, Rockford Controls Ohio, Inc. 
MO St Louis, Beams Co. ..•.. .. ........... 314-434-6448 ..•......•....•.. ..•............•..•.... 216-725-3705 
NJ Ocean, P. Saftter Assocs. ...........•. 201-922-3014 PA McKees Rocks, Rockford Controls 01 Ohio 
NY Lynbrook. P. Saftler Assocs. ........•. 516-593-7880 ....................................... 412-33Hl306 
NC Greensboro, L & D, Inc. ...•.......•.•• 919-292-3201 TN Jonesboro, Hughes Assocs. •..•...... 615-753-2719 

Fairfax, Schibley Assocs., Inc. ..•...... 703-591-3008 OH Cleveland, Lyons Corp. ....•..•.....•• 216-659-9224 VA 
OH Dayton. E. Lyons Co. ................. 513-279-0714 
OR PortIanI:I, Jas. J. Bacher Co. ........... 503-297-8744 
PA Philadelphia, AlHech Mktg. .•.•.•. ...• 717-763--4126 
TX Austin, R F. Kimball Co. .............. 512-443-5284 
TX Richardson, R F. KimbaH Co. ......... 214-231-3447 
WA Seattle, Jas. J. Backer Co. ............ 206-285-1300 
can Toronto, Deskin Sis. ...•..•••.•.•..••. 416-475-1412 

Locsl Distributors 
CA Cincinnati, Hughes Peters ...........• 513-351-2000 
CA Long Bch., Power Sys. Distrs. .•......• 213-597-6957 
CA Milpitas, Power Sys. Distrs. •..•....... 406-263-1063 
CA Mountal~ View, US! EIctm. ~ •.. 415-~5420 
CA San Diego, Tauber EIcImS. .•••••..•.. 619-274-7242 
CA Santa Monica, Distr. Specialists ••..••. 213-393-9666 
CA Van Nuys, N8tt Electro Sis. Corp. ..••. 213-781-0505 
MA Sharon, Adcour .••....••.•............ 617-764-6123 
Me St CharIas, Fmnigan EICtms. .. _ ....... 314-946-6201 
UT Salt Lake City, SId. Supp. Co. ......... 8OHI53-3371 
can St Laurent, Que., Tech-Rep Ek:tms., Ltd. 

•.•.............................•...... 514-337-6048 

AURIC CORP. 470 Frelinghuysen Ave., NewaJ1<, NJ 07114, 
Tel: 201-242-4100. FAX: 201-242-5796; EmpL: 55 

AUTOMATIC SWITCH CO. 50-60 Hanover Road, 
Florham Park, NJ 07932, Tel: 1-201-966-2000, TB.EX: 
136422, FAX: 1-201-966-2628; EmpI.: 1,200; SIs. Mgr: 
Wayne Bouchard 

AUTOMATIC SYSTEMS DEVELOPERS, P.O. ~x 
3210, Industry St, Poughkeepsie, NY 12603, Tel: 914-473-
5530, FAX: 914-454-2538; EmpL: 650; SIs. Mgr: Stanlay 
Bachman 

AUTOMATIC TIMING & CONTROLS CO. 201 So. 
Gulph Ad, King of Prussia, PA 19406, Tel: 215-337-5500, 
800-441-6245, TB.EX: 84-6437; EmpL: 300; SIs. Mgr: R 
LSwanson 

AUTOMATION DISPLAYS INC. 3533 N. White Ave., Eau 
Claire, WI 54703, Tel: 715-834-9595, FAX: 715-834-9596; 
EmpI.: 19 

AUTOMATION ELCTRNS., RJA Inds., Inc., 9640 
Topanga Cyn PL Bldg. J, Chatsworth, CA 91311, Tel: 819-
998-5124, FAX: 818-998-6654; EmpL: 25; SIs. Mgt: 
Robert J. Alani 

AUTOMATION PRODS., INC., 3030 Max Roy, Houston, 
TX 77006, Tel: 713-869-0361, TElEX: 775-959, FAX: 713-
869-7332 

AUTOMATION UNUMfTED, Icon Corporation, 134 
New Boston St, Woburn, MA 01801, Tel: 617-933-7288, 
FAX: 617-933-2042; SIs. Mgr: Rich Farley; Dist. Mgt: 
Kevin Bagaline 

AUTOMOTlON, INC. 683 Airport Blvd., Arm Arbor, MI 
48108, Tel: 313-662-7771, FAX: 313-662-3707; EmpL: 20; 
SIs. Mgt: David E. Drenning ....•............•. 801234 

Locsl SaIe8 Offices & Reps 
CA Laguna Hills, South Rep .•••••..••••.• 714-951-1084 
CT Seymour, Sturdy Corp. •........ . . . . . .. 203-886-1480 
IL Chicago, Clarkson Co. ................ 312-286-2314 
MA Wellesley Hills, Sturdy Corp. ....••.••. 617-235-2330 
MN LIllIe Canada, Assured Sis. •..•.••...• 612-462-1309 
NH Derry, Sturdy Corp. .•..•.•.••••.•••.•. 603-434-8440 
NY Pittsford, Vordex, Inc. .........••.••.•• 716-586-8119 
NC Charlotte, H & A, Inc. . . . • . • . • . . . . • . • • . • 704-598-8599 
OH Dayton, Rey Stan Controls............ 513-962-2604 
OR Portland, Controftek, Inc. ...........•.• 503-84 Hl876 
TX Richardson, Control Dynamics . . • . . • . . 214-644-6945 
WA Spokane, Controltek, Inc. . •• . . . . . • . . . • . 509-922-2971 

AUTOROll. MACHINE CORPORATION. 11 River St, 
Middleton, MAOl949, Tel: 508-777-2160, 1ELEX: 940250, 
FAX: 509-777-8453; EmpL: 120 

AUTOSPLICE. INC., 59-12, 37th Ave, Woodside, NY 11377, 
Tel: 718-429-0500, TB.EX: 420902, FAX: 719-429-1313; 
EmpL~ 197; SIs. Mgr: O. NedeIkovich 

Local Sales Offices & Reps 
CA San Diego, AutospIlce West ..•..•..•. 619-530-0077 
CA San Jose, AutospIice N.W. .....•.•.••• 406-224-8873 
IL Chicago, Schiffer Assoc. •..•••••.••..• 312-847-2400 
IN Fort Wayne, Menze SIs................ 219-747-5616 
MA Cambridge, Autosplice Northeast .•... 617-494-6430 

AUTOSWAGE PRODUCTS, 726 River Ad, Shallon, CT 
08484, Tel: 203-929-1401, TB.EX: 963-542; EmpL: 170; 
SIs. Mgt: R D'Autrechy 

Locsl SaIe8 Offices & Reps 
AL Montgomery, MYA, Inc. ..•.•••••••••. 205-264-1948 
CA Glendale, Haldeman & Frazier ........ 818-957-4554 
CT Roxbury, Yankee Engrg. ••.•••....•.•• 203-426-5679 
IN Greensburg, H. K Feaster Assocs. .... 812-663-5889 
MO Maryland Heights, Meiners Sis. •.••..• 314-739-1114 
NY Pittsford, Production Mktg. Grp. ....... 716-248-583s 
SC Fort Mills, Eagle Sales, Inc. .••.••••••• 803-548-2222. 
TX Arlington, Paine & Murray, Inc. ..•..... 817-461-6331 
WA Bellevue, tw. SIs. Co. ..•........•.. . . . 206-453-1957 
can Candiac, Que., W. H. EIcImS. Registered 

... .. ..•.. ..•..............•.. .. ... ..•. 514-632-3885 

AUTOTROL CORPORATION, P.O. Box 557, Crystal 
Lake, IL 60014, Tel: 815-459-3080, TB.EX: 72-2417, FAX: 
815-459-3227; EmpL: 140; SIs. Mgt: Loris Thacker 

AUTRONICS CORP. 314 E. Uve Oak, Ste. A, ArcadIa, CA 
91006. Tel: 816-445-5470, TWX: 910-582-3216, FAX: 818-
446-0014; FSC No.: 03972; EmpL: 95; SIs. Mgt: Annabelle 
Cloud, Contracts Mgr.; Dist. Mgt: Gary Noyes 

AVA ELECTRONICS CORPORATION. P.O. Box 184, 
4000 Bridge St, Draxel Hil~ PA 19026, Tel: 215-264-2500, 
TB.EX: 3711411, FAX: 215-259-8379; Empl: 100; SIs. 
Mgr: Wdliam McKinley; Dist. Mgt: M"1Chaa1 Ward 

AVA INSTRUMENTATION, INC. 8010 Highway 9, Ben 
Lomond, CA 95005, Tel: 406-336-2281, 1ELEX: 
5101007908 AVA, FAX: 403-336-5049; FSC No.: 61933; 
EmpL: 7; SIs. Mgr: Allan Hughes 

AVANTEK, INC. 481 Cottonwood Or. Milpitas, CA 95035-
7492, Tel: 406-432-3080, TWX: 31().371-8717, FAX: 406-
954-0633; EmpL: 3200; Dist. Mgt: John Locke 

Local Sales Offices & Reps 
CA Westlake VL, Avantek, Inc. ...•..•.•••• 805-373-3870 
IL Palatine, Avantek, Inc. ....••.••.• , . • . • • 312-358-6963 
"MD CIoumbIa, Avantek, Inc. ..••..••••••••. 301-381-2600 

Local DIstrIbutDrs 
At Huntsville, Comp. Dists. Inc. • . • • • . • • . • . 205-883-7501 
I\l. Tempe, Sertek, Inc. .•..•.........•..•. 602-894-9405 
CA Sunnyvale, Penstock, Inc. ..•..•..••... 406-730-0300 
CA Westlake VL, Sertek, Inc. •..•..•...•.•• 818-707-2872 
FL Largo, Applied Specialties of FL ...... " 813-530-7309 
FL Melbourne, Camp. Dists.1nc. •..•..••.• 407-724-9910 
GA Norcross, Camp. Dists. Inc. .••.••.•••• 404-441-3320 
IL Palatine, Penstock Midwest . ... .. ..•.. 317-764-3870 
Me BaItsviUe, Applied Specialists, Inc. •.•.. 301-762-2211 
MA Laxinglon, Sickles Distbn. Sis. ••. ,. ,.. 617-862-5100 
NJ Fairfield, Penstock-East .•.•..••.•••.•• 2OH108-1414 

628 North American offices only_ For worldwide reps & distributors, see VoLW. EEM 1989 



Manufacturers and Sales OffiCes Directory 
NC Raleigh, Comp. Dists.lnc. ......•...... 919-787-7311 
1)( Dallas, Thorson Distb9 Co. ........... 214-233-5744 
WA Bellevue, Penstock, Inc. ..•..•..•.... " 206-454-2371 
can Sertek, Inc. ...••.......•...••..•...... 818-707-2872 

~I 
I~ 

FAX: 203-354-8597 
AVEL-LiNDBERG INC., 5 Old Town Park Rd., Unn 47, 

New Milford, CT 06ne, Tel: 203-355-4711; Ernpl: 8; SIs. 
Mgr: Melanie B. Roman .••.•..•...•..•.•. A·2258-2258 

Local DislJibutors 
CT Wallingford. Sager EIctrL Supp. Co. . • . . 203-265-4600 
MA Hingham. Sager EIctrL Supp. Co. ...... 617-74!H17oo 
MA Hingham. Sager Electrical Supp. Co. .. 617-74!H17oo 

AVEX ELECTRONICS. 1683 Winchester Ad., P.O. Box 
1026, Bensalem. PA 19020, Tel: 215-638-1515, 800-345-
1295, FAX: 215-638-91 08; FSC No.: 58414; SIs. Mgr: Mike 
Battery Batley; Dist. Mgr: Mike Batley .... DoI454-1458 

Local Sales Offices & Reps 
. CO Denver, Tesscp .. . . . . . . . . . . . . . • . . . . . . . 303-n8-1119 
IA Marion. Ensco-Rep .••................ 319-3n-8550 
KS Wichita. Ensco-Rep ••.....•...•..•.... 318-683-1070 
MO Maryland Hgts.. Ensco Rep Inc. ..•.... 314-423-3935 
NE Countryside. Ensco Rep .............. 913-384-0840 

AVIBANK MANUFACTURING,INC. 21 OS. Victory Blvd., 
Burbank, CA 91503, Tel: 818-843-4330, TWX: 91Q-49B-
2215; FSC No.: 84258; EmpI.: 465; SIs. Mgt: D. Ladin 

FAX: 201-382-4996 
AVIONIC INSTRUMENTS. 1414 Randolph Ave., Avene~ 

NJ 07001, Tel: 201-388-3500. TEl.EX: 844413; Ernpl: 160; 
SIs. Mgr: 8!yce Wiedeman; Dist. Mgr: Mike Bernaba 
.............................. DoI642-1644,2166-2173 

AVTECH 
FAX: 613-226-2802 

AVTECH ELECTROSYSTEMS LTD" P.O. Box 5120, 
SIn. F, Ottawa. Ontario, Canada K2C 3H4, Tel: 613-226-
5n2, TEl.EX: 053-4591; ErnpL: 8 . . . . . . . . . . . . . .. Do 1220 

Local Sales Offices & Reps 
NY Ogdensburg. Avtech Electrosystems lid. 

..................................... " 315-472-5270 
can Ottawa. On!.. Avtech EIecIrosysterns Ltd. 

. . . . . .. . .. . . . . . . . . . . . . . . . . . . . • . . . . . . . . . 613-22B-5n2 

IiJ 
Unitron 

FAX: 214-341-2099 
AVTEL DIV., UNrTRON INC., 10925 Miller Ad., Dallas, 

1)( 75238, Tel: 214-340-8600, TEl.EX: 862511; FSC No.: 
6130; EmpL: 75; SIs. Mgt: R L Beutel ... Do2175-21n 

Local Sales Offices & Reps 
CA Sunland, JVC Assocs. (Jim Crevier) ... 
NC Charlotte, Bruster Lewing & Assocs. .. 
VA Midlothian. Bruster Lawing & Assocs. 

818-352-7348 
803-831-1205 

804-794-3879 

FAX: 803-626-2442 
AVX CORPORATION, Box 867, Myrtle 8ch. sc 295n, 

Tel: 803-448-9411, TWX: 81(Hl61-2252; FSC No.: 91<916; 
SIs. Mgr: Allan Cole; Dis!. Mgr: Robert Bums 
......... , ..... .. . .. . . . . . .. A.l019-1023, 1778; B·l008 

Local Sales Offices & Reps 
AL Hunlsville, Beecon EIctms. ....•.....•. 205-881-5031 
p;z Scottsdale, Interstate Mktg. •....••.... 602-244-9050 
CA San Diego, Interstate Mktg. ...•.•..••. 61 !HI93-3220 
CA San Jose, Quaclrep Inc. ....•....•..••. 408-432-3300 
CA Woodland Hills, Interstate Mktg. Assocs. 

. . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 818-863-7606 
CO Englewood, Thorson Rocky Mt Inc. ... 303-n9-3435 
FL Cesselberry, Oyn~A-Mark ............ 305-831-2822 
FL Cleerwater, ~~ark .•.....•.••.. 813-441-4702 
FL Fort Lauderdale, Oyn~~ark ..•...•• 305-nl-6501 
GA Atlenta, Beacon EIctms. .....•...••.. " 404-256-9640 
Il Chicago. M. Gottlieb Assocs........... 312-n5-1151 
IL Hasca. Janus, Inc. .•......•.........•.. 312-250-9650 
IL Waukeske, Janus, Inc. ......•......... 414-542-7575 
IN Fl Wayne, F.L Campisano Co. .... . . .. 219-486-6443 
IN Indianapolis, Frank J. Campisano .•... 317-253-7651 
IN Kokomo, M. Gottliab Assocs. • • • . • . . . .• 317-455-0444 
IA Cedar Rapids, R F. Welch............ 319-362-6824 
KS Spring Hil~ Beneke & McCaul . . . . . . . • . 816-765-2998 
MD Beltimore, Burgin-Kreh Assocs. ....... 301-265-8500 
MA Chelmsford, J.E. Boeing Co. .......... 617-256-5800 
MI Fannington Hills, J. L Montgomery.... 313-489-0099 
MI Flint M. Gottlieb Assocs. .........•.... 313-732-3922 
MN Minneapolis, Comstrand Inc. .•........ 612-788-9234 
MO Grandview, Beneke & McCaul........ 816-765-2998 
NJ Bellmawr, Thomas Assocs.. Inc. ..... " 609-933-2600 
NM Albuquerque, Thorson-Desert States, Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 505-293-8555 
NY Hhaca. Bob Dean. Inc. .•.......••..••. 607-257-1111 
NY MeMl1e, Comtronic Assocs. ........... 516-249-0505 
NY Wappingers Falls, Bob Dean. Inc. ..... 914-297-6406 
NC Raleigh, Tingen Technical Sales •..... 919-878-4440 
OH Beaverton, Western Tech SIs. ••...••.. 503-644-8860 
OH Cincinnati, F.L Campisano Co. ........ 513-574-7111 
OH Columbus, Frank J. Campisano •...•.. 614-876-5405 
OH Dayton, Schmidt & Assoc. ............ 513-293-6652 
OH Maclina, Frank J. Carnpisano .. . • • . . • .. 216-722-5550 
OK Tulsa, Ammon & Rizos ...•........... 918-663-8786 
PA Coraopolis, F.J. Carnpisano Co. ....... 412-264-5151 
1)( Austin, Ammon & Rizos Co. ........... 512-454-5131 
1)( Houston, Ammon & Rizos Co. .......• 713-781-6240 
1)( RiChardson, Ammon & Rizos Co. ..... 214-644-5591 
UT Saft Lake cny, Thorson Rocky Mt Inc. 

VA Lynchburg. Burgin-Kreh Assoc. ...... . 
WA Bellevue, Western Tech. Sis. .. , ....•.. 
WA Spokane, Western Techn SIs. ....... . 
PR Santurce, Mill-Bern ., ......•....•....• 
Can British Columbia, Longman SIs. ...... . 
Can Kirldand, Que., Longman Sis. ......... . 
can Mississauga, On!.. Longman Sis. ..... . 
can Ottawa, Ont, Longman SIs. ......•.... 

Local DislJibutors 
AL Huntsville, Arrow/Kierullf ..•.•...•...• 
AL HUnISVllle, R M. EIctms. ............. . 
p;z Phoenix, Arrow/Kierullf EIctms. ...... . 
P;z Phoenix, Hallmark EIctms. .•..•....... 
P;z Phoenix, Kierullf Elctrns. .....•........ 
P;z Phoenix, Marshailineis. •.....•......•. 
P;z Phoenix, Wyle Elctrns. ••.•......•..•.. 
P;z Tempe. Arrow Elctrns. ......•......... 
CA Calabasas, Wyle Labs./EMG ........ . 
CA Canoga PI<, Hallmark Elctrns. ........ . 
CA Chatsworth, Arrow /Kierullf Elctrns. ... . 
CA Chatsworth, IEC ............•.......•. 
CA Chatsworth, Kierullf EIc1ms. ....•...•.• 
CA Chatsworth, Marshall lneis. ..•.....•... 
CA Chatsworth, Shalley-Ragon .......... . 
CA Chatsworth, Shelley-Ragon EIctms. '" 
CA CRrus Hgts.. Hallmark Elc1rns. ........ . 
CA Cypress, Kierullf .......•.•.•...•...... 
CA EI Monte, Marshall Elc1ms ...••...•..• 
CA EI Monte, Marshall Elc1rns. ...........• 
CA EI Segundo, Wyle EIctms. ........•.... 
CA Garden Grove, National EIc1ms. .....• 
CA Garden Grove, National EIec. Corp. ... 
CA Hayward. Arrow Elc1ms. •..•..•.....•. 
CA Irvina, IEC ...••.•..•••...•....•.•...•. 
CA Irvine, Marshall lneis. ....•.....•....... 
CA Irvine,.wyle EIctms. •...•..••.......••. 
CA Milpitas, Cafifomia Capacitor, Inc. ..•.• 
CA Milpitas, Marshaliineis. ....•.....•..... 
CA Milpitas, Projections Unltd. .•....•..... 
CA Rancho Cordous, Wyle EIctms. .....•. 
CA Rancho Cordova, Marshall lneis. ••..•. 
CA Sacramen1o, IEC ••.•••••.••.••••..... 
CA San Diego. Arrow/Kierullf EIctms. ... . 
CA San Diego. Arrow/Kierullf EIctms. ... . 
CA San Diego, Hallmark EIc1ms. .•..•..... 
CASan Diego. Marshailineis. ...•.....•... 
CA San Diego. Neumann Elctrns. ..•.....• 

801-973-7969 
804-239-2626 
208-641-3900 
509-922-7600 
809-722-6942 
604-931-4744 
514-694-3911 
418-6n-Bloo 
613-564-0100 

205-837-6955 
800-633-2046 
602-437-0750 
602-437-1200 
602-437-0750 
602-496-0290 
802-249-2232 
602-986-4800 
818-880-9001 
818-716-7300 
818-701-7500 
818-998-2200 
818-407-2500 
818-407-4100 
818-998-3333 
818-998-3333 
916-722-8600 
714-220-6300 
818-459-5500 
818-459-5500 
213-322-8100 
714-892-7749 
714-892-7744 
415-487-8417 
714-837-9960 
714-859-5050 
714-863-9953 
408-262-6000 
408-942-4600 
408-942-1717 
916-838-5282 
916-835-9700 
916-424-5297 
619-278-2112 
619-565-4800 
619-288-1201 
619-578-9600 
619-695-3005 

AVXCO 
CA San Diego. Projections Unltd. ..••••.•. 619-453-7900 
CA San DiegO. WyIe EIctms. .• . . . . . • . . . • . • 619-565-9171 
CA San Jose, Catec/Future ..•.•....•.••• 408-434-1122 
CA San Jose, Eric EIctms. .............•.• 408-432-1111 
CA San Jose, Hallmark EIctms. .•......•.• 408-432-0900 
CA San Jose, IEC .•...•.•.......•...••.•• 408-435-1000 
CA San Jose, Kierullf EIctms. •.•.. . . • . • . .. 408-971-2600 
CA Sante Clara, WyIe EIctms. ....•.....•. 408-727-2500 
CA Southgate, Future EIctms. ............ 213-n3-6521 
CA Sunnyvale, Arrow/Kierullf EIctms. . . . •. 408-745-8800 
CA Torrance, Hallmark EIctms. ...•..•..•• 213-217-8400 
CA Tustin, Arrow/Kierullf EIctms. ......... 714-838-5422 
CA Tustin, Hallmark EIctms. •..•.......••. 714-669-4100 
CA T~stin, Kierullf EIctms. .•....•.•.•••.•• 714-731-5711 
CA Tustin, Projections Unltd. ............. 714-544-2700 
CA Westlake VL, Distel .•.••.•••.•.•...•.. 805-495-9998 
CO Aurora, Arrow EIctms. . . . . • . . . • • . • . . . •. 303-696-1111 
CO Denver, Integrated EIctms. .•.•......•. 303-292-6121 
CO Denver, IEC ................•...•...•. 303-292-6121 
CO EngI8wood, Arrow/Kierullf .•••....•••. 303-790-0186 
CO Englewood, Hallmark EIctms. ....•.•.. 303-79G-1662 
CO Englewood, Kierullf EIctms. .........•. 303-790-4444 
CO Thornton, Marshall lneis. •...•......... 303-451-8444 
CO Thornton, WyIe Disl Gp. .............. 303-457-9953 
CO Westminster, Future EIctms. .......... 303-650-0123 
CT Bethe~ Future EIctms. ......•....•.•.. 203-743-9594 
CT E. Haven. J. V. EIctms. ................ 203-469-2321 
CT E. Haven. J.V. EIctms. .•.........••..•. 203-469-2321 
CT Meriden, RC/Jaco EIctms. .•.•...••..• 203-235-1422 
CT Orange. Milgray EIctms. .............. 203-795-0711 
CT Wallingford. Almo .•.• . . . . • . • . . . . . . • . • . 203-269-8601 
CT WaI&nglord, Arrow/Kierullf EIctms. . •.• 203-265-n41 
CT Wallingford. Cronin EIctms. ........... 203-625-3134 
CT Wallingford. Hall-Matk EIctms. ..••..•• 203-269-0100 
CT Wallingford. Kierulfi Elctrns. ..•.•.•..•. 203-265-1115 
CT Wallingford. Marshall EIctms. ......... 203-265-3822 
FL AItamon1e Springs, Arrow/Kierullf ••••. 305-882-6923 
FL Deerfield, Arrow/Kierullf ..•........... 305-429-8200 
FL Fl Lauderdale, N.RC. . . . . . . . . . . . . . . . . . 305-n2-4500 
FL Fl Lauderdale, NRC EIctms. •..•.•.... 305-n2-4500 
FL Orlando, Marshall EIctms. . . . . . . . . • . . .. 305-841-1878 
FL Palm Bey, Arrow/Kierullf EIctms. •..•. 305-725-1460 
GA Norcross, Arrow/Kierullf EIctms. .•.... 404-44lH!252 
GA Norcross, Marshall EIctms. ........•.. 404-423-5750 
IL Bensenville, Milgray EIctms. .......... 312-350-0490 
IL Chicago. NEP EIctms. ....•.•........• 312-625-8400 
IL Chicago. NEP EIctms., Inc. •.•. . . . . . • . . 312-625-8400 
IL Hasca. Arrow/Kierullf ..........•...•.. 312-250-0500 
IL Usia, Componen1s, Inc. ...•.•..•.....• 312-852-n07 

YOUR PARTNER FOR 
PORTABLE POWER 

Authorized Contract Distributor 
Assembler. for SAFT / GOU LD 

Rechargeable Batteries for 
Instruments and C-MOS 
and RAM Replacement 

• Custom Pack Service 
(48 Hours) 

• Same Day Shipments 

Nicad ... Gelyte ... Lithium 
Call Toll-Free (Outside PAl 

1-800-345-1295 
AVEX 
ELECTRONICS CORP. 
Portable Battery Division 
P.O. Box 1026 
Bensalem, PA 19020 
215-638-1515 (In PA) 
FAX No. 215-638-9108 

SEE OUR THREE FULL 
ES IN SECTION 3900! 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 629 



AVXCO 
L Lombard, Shelley-Ragon ............. 312-629-8833 
Il Rolling Meadows, AM EIctms. ........ 312-364-6622 
Il Schaumburg, MarsIlaIl EIctms. •....•.. 31~155 
IN Indianapolis, Arrow/Kierulfl EIctms. •.. 317-2~ 
IN Indianapolis, Hall-Mark EIctrnS. ........ 317-872-8875 
IN IndianapoHs, AM EIctms. .... .. ........ 317-291-7110 
IA Cedar Rapids, Arrow/KieruIfl ......... 319-395-7230 
KS Lenexa, Arrow/KieruIfl EIctms. ........ 913-541-9542 
KS Lenexa, Hallmark EIctms. ............. 913-88&-4747 
KS Lenexa, MarShallinds. ................ 913-492-3121 
MD Columbia, Arrow/KieruIfl ............. 301-995-8002 
MD (3ai1hersburg, M.S. EIctms. ............ 301-921-()200 
MD Gai1hersburg, Marshall EIctms. ........ 301-235-4464 
MD Rockville, M.S. EIctms. ................ 301-921-()200 
MD White Marsh, Aesco/Ba/timore ....... 301-529-0500 
MA Billerica, Hall-Mark EIctms. . . . . . . . . . . . . 617-935-9777 
MA Billerica, Kierulfl EIctms. .............. 617-867-8331 
MA Burlington, Marshall .................. 617-272-8200 
MA Canton. AImo ... ,...... .. .. .. . . .. . .. . . 617-821-1450 
MA Needham, Cronin EIctms. ............. 617-449-2000 
MA Needham, Cronin Ek:tms., 100 ........ 617-449-5000 
MA Westboro, Future EIctms. ............. 617-933-n60 
MA Wilmington, Arrow/KieruIfl ............ 617-935-5134 
MA Wilmington, Mllgray EIctms. ........... 617-857-5900 
MA Wilmington, RC/Jaco ................. 617-213-1660 
MI Am Arbor, Arrow/KieruIfl EIcIms. ..... 313-971-8220 
MI Grand Rapids, Arrow/KieruIir EIcIms. 

....................................... 616-243-0912 
MI Grand Rapids, R.M. EIctms. ........... 616-531-9300 
MI Grand Rapids, AM EIctms.............. 616-531-9300 
MI Uvonla, MarshaH EIctms. ............. 313-525-5850 
MN Eden Prairie, Hall-Mark EIctms. ....... 612-941-2600 
MN Edina, Arrow/KieruIfl EIctms. ......... 612-830-1800 
MN Plymouth, Marshall EIctms. ........... 612-559-2211 
MN St Pau~ Shelley-Ragon. .. . .. .. .. . .. .. 612-842-2628 
MN St Pau~ Shelley-Ragon, 100 .......... 612-642-2878 
MO Bridgetoo, MarsIlaIIInds. .............. 314-291-4650 
MO Earth City, Hallmark EIctms. .......... 314-291-5350 
MO St Louis, Arrow EIctms. ............ , .. 314-587-8888 
MO St louis, Kierulfl EIctms. .. • .. . .. .. .. .. 314-997-4958 
NH Manchester, Arrow EIctms. ........... 603-668-6968 
NH Manchester, Arrow/Kierulfl ........... 603-668-6968 
NH Manc~, CronIn Elctms. ••.•..•••.• 603-624-0105 
NJ camden, General Radio .............. 609-964-8560 
NJ Clifton, J-Mar EIctms. ................. 201-n2-8400 
NJ Fairfield, Fulure EIctms................ 201-227-4387 
NJ Fairfield, Marshall EIctms. ............. 201-882-0320 
NJ Marlton, Ar/OW/Kierulfl EIctms. ....... 609-596-8000 
NJ Ml Laure~ Marshall EIctms. .•..... . . • . 609-234-9100 
NJ ParsIppany, Arrow/Kierulfl ............ 201-538-0900 
NJ Totowa, Jaco ......................... 201-942-4000 
NM Albuquerque, Arrow/KieruIfl Elclms. .. 505-243-4586 
NY Bohemia, Shelley-Ragon ............. 516-587-n51 
NY Farmingdale, Mllgray EIctms. ......... 516-420-9800 
NY Hauppague, Arrow EIctms. ............ 516-231-1000 
NY Hauppauge, Future EIctms. ........... 516-234-4000 
NY Hauppauge, Jaco EIctms. ............. 516-273-5500 
NY Uverpoo~ Fulure EIctms. ............. 315-451-2371 
NY Lynbrook, Patriot ..................... 516-599-8881 
NY Melville, Arrow EIctms. ............. ... 516-391-1640 
NY Melville, Arrow EIctms. •.......•....•. ,,516-694-6800 
NY Rochester, Arrow/KieruIfl EIctms. ..... 716-427-0300 
NY Rochester, Future EIctms. ............ 716-272-1120 
NY Roc~, Hall-Mark EIctms. ......... 716-244-9290 
NY Rochester, MarshaH Inds. ............. 716-235-7620 
NY Rochester, Mllgray EIctms. ' .•.. , . . . . . . . 716-235-0830 
NY Rome, Rome ......................... 315-337-5400 
NY Rome, Rome EIctms. ................. 315-337-5400 
NY Ronkonkama, Tri-SIart ................ 516-737-2200 
NY Ronkonkoma, Tri-SIart EIctms. ........ 516-737-2200 
NO Raleigh, ArrOw/KieruIfl EIctms. ....... 919-876-3132 
NO WInston Salem, Arrow/KieruIfl ........ 919-725-8711 
OH Akron, Akron .... • .. .. .. .. . .. . .. .... ... 216-762-8818 
OH Centerville, Arrow/KieruIfl EIcIms. .... 513-435-5583 
OH Cleveland, Kierulfl EIctms. ............ 216-831-5222 
OH Columbus, Arrow/Kierulfl ............. 614-438-0928 
OH Dayton, MarsIlaII EIctms. ............. 513-898-4480 
OH Solon, Arrow/KieruIfl EIctms. ......... 216-246-3990 
OH Solon, Hall-Mark EIctms. ...... .. .. ... . 216-349-4832 
OH Worthington, HalI-Mark EIctms. ....... 614-888-3313 
OK Tulsa, Arrow/KieruIfl EIctms. ......... 918-252-7537 
OR Beaver1On, Aimee EIctms. •.•.•..•.••.• 503-829-8090 
OR Beaver1On, Arrow/Kierulfl ••.•.••••.•.• 503-648-6458 
OR Beavenon, Future EIctms. ............ 503-845-9454 
OR Beaverton, Integrated EIctms. ......... 503-641-1690 
OR Beavenon, MarsIlaIIInds. ............. 503-644-5050 
OR Hillsboro, Wyte Labs./EMG •....•..•.• 503-640-6000 
OR Portland, Arrow EIctms. ............... 503-684-1690 
OR Portland, Kierulfl EIctms. .............. 503-641-9153 
PA McKeen, Advacom, InC. ............... 814-476-7774 
PA MonroevIlle, Arrow/Kierulfl EIctms. ... 412-858-7000 
PA Philadelphia, Almo EIctms. ...•..•.•.•. 215-898-4000 
TX Austin, Arrow/Kierulfl EIctms. ......... 512-835-4160 
TX Carrollton, Arrow/KieruIfl ............. 214-380-6464 
TX Dallas, Hallmark EIctms. .............. 214-343-5000 
TX Dallas, R.M. EIctms.................... 214-235-3100 
TX Houston, Arrow/KieruIfl ............... 713-530-4700 
TX RIchardson, Jaco ..................... 214-235-9575 

Manufacturers· and Sales Offices Directory 
lIT San ~ City, Arrow EIcIms. ......... 601-972-D404 
lIT San ~ City, Arrow/Klerulfl EIctms. 

... .. .. .... .. . .. .. • .. ... .. . .. .. ... . .. ... 601-973-6913 
lIT San ~ City, FutureEIcIms. .. . ...... 601-972-8489 
lIT San Lake City, Hallmark EIcIms. ...... 601-972-1008 
lIT San Lake City, ln1egrated EIcIms. ..... 601-298-1869 
lIT San Lake City, Marshallinds. ......... 601-485-1551 
lIT San Lake City, WyIe Labs./EMG .•.•.. 303-457-9953 
WA Bellevue, AImac ...................... 206-643-9992 
WA Bellevue, Aimee EIctms. ...•.....•.... 206-643-9992 
WA Bellevue, Arrow EIctms. . .. .. .. .. .. .... 206-643-4800 
WA Bellevue, Marshalllnds................ 206-747-9100 
WA Bellevue, Wyte EIctms. .. .. .. • .. . • .. .. . 206-453-8300 
WA Ken!, Arrow/KieruIfl .................. 206-575-4420 
WA Ken!, Kierulfl EIctms. .. .. • .. • .. .. .. • .. • 206-575-4420 
WA Redmond, Fulure EIcIms. ....... .' ..... 206-881-8199 
WA Redmond, 1n1egrated EIctms. ......... 206-455-2727 
WI Brookfield, Arrow EIctms. ............. 414-792-0150 
WI New Berlin, Hall-Mark EIctms. ........ 414-797-7844 
WI New Berlin, NEP EIctms. ........... ,.. 414-785-9100 
WI Waukesha, Marshallinds. . .. . .. .. ... .. 414-797-8400 
PR Halo Ray, Arrow/KieruIfl .... .......... 609-764-4364 
can Downsview, Ont, Future EIctms. ...... 416-838-4nl 
can Mississauga, Ont, Arrow/KieruIfl EIctms. 

.............. " .. . .. .. • .. . .. .. . . .. .. .. 416-672-n69 
can Montreal, Que., Arrow/KieruIfl EIctms. 

can Montreal, Que, Arrow, Lid. .......... .. 
can Nepean, Ont, Arrow/KieruIfl EIctms. .. 
can Ottowa, Ont, Fulure EIctms. ........ .. 
can PoIn1e Clalra, Que., Fulure EIcIms. .. .. 
can Quebec, Que., Arrow/KieruIfl EIcIms. 

514-735-5511 
514-735-5511 
613-226-6903 
613-620-8313 
514-694-nl0 

....................................... 418-887-2431 
Can WlIIowdaIe, Ont, Mllgray EIcIms. ...... 416-756-4481 

AXEL ELECTRONIcs. INC. 134-20 Jamaica Ave., 
Jamaica, NY 11418, Tel: 718-291-3900, FAX: 718-526-
0248; FSO No.: 13058; E""L: 250; Sis. Mgr: J. Alaimo, VP 
Sis. 

NORMAN N. AXILROD ASSOCS.:COMPUTER
AUTOMA~PTICAL SYS. IV, 445.East 88th 
S1reet, New York, NY 10028, Tel: 212-228-0900 

AXIAL MAGNETICS, Tencal Inc., 450 W. Los Angeles 
Ave., Simi Valley, CA 93065, Tel: 818-998-4850, TELEX: 
551891; SIs. Mgr: K G. Kroll 

AXIS CORPORATION, 7825 Englll$r Rd., S1e. 208, San 
DIego,CA92111, Tel: 619-580-n37, TB.EX: 325144; FSC 
No.: 98849; Empl: 12; SIs. Mgr: Mark J. Prager 

AYDIN CORP. 700 Dresher Ad., Horsham, PA 19044, Tel: 
215-857-7510, TELEX: 685-1211, FAX: 215-657-3830; 
ErI1lL: 2,000; SIs. Mgr: B. Jack Miller 

AYDIN RADAR & EW DIVISION, Div. of Aydin 
Corporation, 32 Great Oaks Boulevard, Sen Jose, CA 
95119-1371, Tel: 408-629-1100. TWX: 910-373-1238; 
FSO No.: '1)123-1688808; SIs. Mgr: R Hartung; Dist. Mgr: 
D. Rutledge 

AYDIN VECTOR DIV. Aydin Corp. Box 328, Newtown, 
PA 16940-0328, Tel: 215-966-4271, TWX: 510-667-2320, 
FAX: 215-966-3214; FSC No.: 13923; EmpL: 800 

AZIMUTH ELECTRONICS, INC. 2605 So. EI Cernino 
~ Sen Clemente, CA 92672, Tel: 714-492-8481, FAX: 
714-492-0744; SIs. Mgr: Kenneth C. Johnsen 

BABCOCK, INC. 1717 West Collins Ave., Orange, CA 
92667, Tel: 714-633-3700, TWX: 910-595-1517, FAX: 714-
538-9740; FSC No.: 58623; EmpL: 270; SIs. Mgr: Bosie 
White; Dist. Mgr: Basie White 

BABCOCK DISPLAY PRODUCTS, INC. A Subsidiary 
of Babcock, Inc., 1051 S. EastSt, Anaheim, CA 92805, 
Tel: 714-491-5121, TB.EX: 249646, FAX: 714-490-1368; 
EmpL: 150; SIs. Mgr: Jeny Hem 

BACON INDUSlRIES, 192 PIeesan1 St, Wa1ertown, MA 
02172-2399, Tel: 617-926-2550, TWX: 710-327-8518; 
FSC No.: 99098; E""L: 23; SIs. Mgr: R S. Cess 

BAHR TECHNOLOGIES, INC. 1842 Hollman St, 
Madison, WI 53704, Tel: 608-244-0500, FAX: 608-244-
0528; Empl: 18 

BAILEY CONTROLS CO. Div. of Babcox & Wilcox, 
29601 Euclid Ave., WIckliffe, OH 44092, Tel: 216-585-8500, 
TB.EX: 880621, FAX: 218-944-4160; EmpL: 2300; SIs. 
Mgr: D. S1amford 

BAKER CO. INC.. Drawer E - Sanford Airport, San1ord, ME 
04073, Tel: 1-800-992-2537; E""L:I50 

BAKNOR INOUSlRIES INC. 2209 Dunwin Drive, 
Mississauga, Ont, Cenada L5L lXI, Tel: 41$-828-2400, 
FAX: 416-820-5733; Empl: 25; SIs. Mgr: M. E. Sawicki 

BALDOR ELECTRIC COMPANY, p.o. Box 2400, Fort 
Smith, AR 72902, Tel: 501-646-4711, TELEX: 53-7425, 
FAX: 501-848-5792; ErI1lL: 2000; SIs. Mgr: Harold Kosten 
VP.SIs. 

BALLANT1NE LABORATORIES, INC., Sub. of 
E.s.1. Inc., P. O. Box 97, Boonton, NJ 07005, Tel: 201-
335-0900, TWX: 710-987-8380; FSC No.: 50423; Empl: 
95; s.'s. Mgr: Robert Kerzman; DiBt. Mgr: Robert Kerzman 
................................................. 001221 

LoceJ Sales Offices & Reps 
CA Laguna Hills, Elotek Sys., InC. ......... 714-830-4858 
CA Rancho Cordova, Rohrer InsIr. Sis. . . . . 916-635-2088 
CO Longmont, MC2 Consultants & Con1roIs 

....................................... 303-n2-19n 
CT Plantsville, Scheinfein Assocs., 100.... 203-621-3492 
FL Orlando, Micro Spec, 100 ............. 305-898-3504 
GA Ulbum, MIci'o Spec, InC. • .. .. ... .. .. .. • 404-921-3840 
IL Schaumburg, Kenneth W. ~ Co. 

312-882-4608 
IN Indianapolis, Kenneth W. ~ Co. 

....................................... 317-783-1030 
MA Reading, Scheinfein Assocs. .......... 617-944-2304 
MI Madison Hg\s., WKM Assocs. ......... 313-588-2300 
MN Minneapolis, Kenneth W. Meyers ..... 612-920-7060 
MO St Louis, Ji'N ........................ 314-991-1399 
NJ Elmwood Park, L & M Assocs. ........ 201-797-0441 
NM Albuquerque, Fry-Ge1es, 100 .. • • . •• • . • 505-262-1525 
NY Canandaigua, Mamula Sis. .. . ......... 716-394-5560 
NY New York, L & M Assocs. ............. 212-243-8155 
NO Rock HiI~ M'1CI'OSp8C, 100 ............. 803-366-3015 
OH Dayton, Mann & Assocs. .............. 513-434-2557 
OH Dayton, WKM Assoc. ................. 513-434-7500 
OH Indepelldellce, WKM Assocs. ......... 218-524-5930 
OR Portland, WesIcon .................... 503-283-0132 
PA Andalusia, L & M Assocs. • .. .. .. . .. .. . 215-245-8658 
PA Pittsburgh, WKM Assoc. .............. 412-292-2953 
PA ReadIng, L & M Assocs. .............. 215-n5-9559 
SO Rock Hil~ Microspec, InC. ............. 803-366-3015 
TN Nashville, Micro Spec. 100 ............ 615-383-4064 
TX RichanIson, J. WIadom & Assocs. . •• .. 214-470-9093 
lIT Cen1ervi11e, MC2 Consultants & Con1roIs 

... .. ........ ... ............ ........... 601-298-3388 
VA Alexandria, Dyne Rep Co. .. ........... 703-354-1222 
WA Federal Way, Weston, 100 ............ 206-859-8812 
WI Brookfield, Kenneth w. ~ ....... 414-784-3790 
can Leval,Que., Techmalron .............. 514-889-5889 

BALL CORP., EFRATOM DIVISION, 3 Parkar,lJvine, 
CA 92718-1605, Tel: 714-nO-5OOO, TELEX: 68-5835, 
FAX: 714-n0-2483; EmpI.: 185 ................ A.l349 

LoceJ Sales Offices & Reps 
AL Hun1svllle, Hughes Assocs., Inc. . .•. . . . 205-533-9108 
CA Los Alios, KolIn MkIg. Assoc. ......... 415-948-2835 
CO Parker, Howard Assoc. .. .. .. .. . .. .. ... 303-841-5755. 
FL Sarasota, Bass Assocs. ... .... . .. ... .. 813-922-9538 
GA Norcross, Hughes Assocs., 100 ....... 404-662-1587 
IN Fort Wayne. TX Sis. Indiana .......... 219-489-4447 
MA Natick, Wayland Engrg. Sis. ........... 617-855-6080 
NM Albuquerque, Mayoo, 100 •.••.••.••••• 505-299-4002 
NY Huntington, COB En1prs. .............. 516-892-5200 
TN Nashville, Hughes Assocs., InC. ....... 615-871-D908 
TX Richardson, Sci. Devices ............. 214-231-8106 

BALSTON, 703 Massachusel1s Ave., Lexington, MA 02173, 
Tel: 617-861-7240, TELEX: 92-3481; Empl: 50; SIs. Mgr: 
J.AIpert 

BALZERS OPTICAL CORPORATION, 170 Locke Dr. 
Marlboro, MA 01752, Tel: 617-491-9860, TELEX: 558-480, 
FAX: 617-485-0526; Empl: 136; SIs. Mgr: M. F. Wenzler 

B & B MOTOR & CONTROL CORP., B & B Long 
Island CIty, Apple Hill Commons, Burlington, CT 06013, 
Tel: 203-673-7151,800-638-7808, TELEX: 14-1484, FAX: 
203-675-8745; E""L: 90; SIs. Mgr: John T. Wallace 
..............................•.................. 801245 

Distributor 

B & B MOTOR & CONTROL CORP ....................... 8-1245 

630 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory BEAUP 
B & K PRECISION, Maxtec International Corp, 

6470 W. Cortland, Chicago, L 60635, Tel: 312-88IH448, 
FAX: 312-794-9740; FSC No.: 09098, 18110, 48560, 
30878; ~: 200; SIs. Mgr: Richard Polak 
........................ 1)01223-1227,1428-1430, 1645 

I..JJcsf Sales OffICes & Reps 

AI.. Bimlingham, MaItland K Smith, Inc. .. . 
AA UIIIe Rock, Erickson Sis., Inc. ........ . 
CA Santa Ana, Mike Roth Sis. ........... . 
CO Denver, The Undberg Co. ............ . 
A. Altamonte SprIngs, DynamIc Mktg. ... . 
GA Tucker, Maitland K Smith ............ . 
II.. Arlington Hgts., BraInard-Wilson Mktg. 

205-987-7399 
501-455-0618 
714-647-()606 
303-758-9033 
407-26().8286 
404-939-3322 

312-437-2700 

IN Indianapotis, EIctm. Rep$. Inc. ......... 317-894-1414 
IN Mishewaka, EIctm. Reps. Inc. ......... 219-259-9385 
KS Shawnee Mission, Lowell-Kangas & Assocs. 

.........•...................•......... 913-631-3515 

LA Chalmette, Erickson Sis. .............. 504-271-1976 
MD Joppa, Electra-Tech .•..••.....••.•... 301-8n-0344 
MA Wobum, W & D Mktg. ................. 617-935-5610 
MI Southfield, Robert Mllsk Co., Inc. ...... 313-354-3310 
MN Minneapolis, HMR, Inc. . . . . . . . . . . . . . . .. 612-888-2122 
MO St Louis, L.oweII-Kangas Assocs. ..... 314-821-4050 
NJ Medford, Champion EIctm. Sis. Co. . . . . 609-983-0807 
NY Bellmore, Selectra Sis. ................ 516-221-7865 
NY East Gr-mustl, Warren Kaufman & Assocs. 

.................•..•.................. 516-4n-9864 

NY Victor, Warren Kaufman & Assocs. .... 716-924-3671 
NC Charlotte, Maitland K Smith, Inc. •... .. 704-372-2681 
OH Cleveland, Marlow Assocs. ..•........ 216-991-6500 
OH Deyton, Marlow Assocs. .............. 513-274-9686 
OR Portland, Westmark EIcIms ........... 503-641-8780 
PA PIttsburgh, Marlow Assocs. ........... 412-343-5050 
TX Dalles, Erickson Sis. ......•..•........ 214-739-5833 
TX Houston, Erickson Sis., Inc. ........... 713-266-1604 
TX Round Rock, Erickson Sis, Inc. ........ 512-244-3088 
VA Dumfries, Electra-Tech ......•........ 703-670-8962 
WA Seattle, Westmark EIcIms Inc. ........ 206-281-4025 
WI Waukesha, BraInard-Wilson Mktg. .... 414-797-7940 
EXP NY, Plainview, ~re Exporters ...... 516-293-5582 
Can Toronto, ant, Atlas EIcIms. ...•....... 416-789-7761 

B & L COAXIAL CONNECTIONS LTD, 3251 Kennedy 
Ac1, Untt No. 20, Sca!borough, Canada MW 2J9, Tel: 416-
292-3906, TELEX: 065-25165, FAX: 416-296-1637; SIs. 
Mgt: J. L (Jim) Haskell; DiIIt. Mgt: J. L (Jim) l-laskell 

BANNER ENGINEERING CORP, 9714 - 10th Ave. N., 
Minneapolis, MN 55441, Tel: 612-544-3164, FAX: 612-
544-3573; SIs. Mgt: Floyd Schneider 

BARBER-coLMAN CO.,lndl.lnstrs. Div, P.O. Box 7040, 
555 CoImanCenIer Dr. Rockford, IL 61125-7040, Tel: 815-
8n-ll241, TELEX: 4330183 BCEC, FAX: 815-8n-0299; 
Empl: 5000; SIs. Mgt: Larry Good 

BARBER COLMAN CO. (A SIEBE CO.), Motor 
Division, P.O. Box 7040, Rockford, IL 61125-7040, Tel: 
815-397-7400, TELEX: 4330183, FAX: 815-398-3885; 
Empl:.300; SIs. Mgr: R R Stout ............... 801235 

Local Sales Offices & Reps 

CA Corona Del Mar, Motion Control 01 So.CA 
........................... , ........... 714-675-11211 

CA San Jose/Santa Clara, Motion Con1ro~ Inc. 
. . . . . . . . . . . . . . . . • . . . . . . .. . . . . . . . . . . . . . . 406-997-0544 

CO Denver, Motion Technlg. .....•..•..•.. 303-757-3003 

CT South Windsor, Maher Assocs., Inc. ... 203-644-2481 
MA Lynn, Maher Assocs., Inc. •............ 617-581-3244 
MI Grend Rapids, Cescade Sis. Reps., Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 616-956-9111 
MN Minneapolis, Jos-Colmelius, Inc. ...... 612-861-3343 
NJ Paramus, Maher Assocs., Inc. ......... 201-843-3133 
NY Rochester, Lamb Cornps., Inc. ........ 716-272-n2O 

I..JJcsf DistrIbutoIs 

MA Somerville, Electro Sis. Co., Inc. ....... 617-666-0500 

BARCEL WIRE & CABLE CORP, Electronics Div, 
2851 Aton Ave., Irvine, CA 92714, Tel: 714-863-0300, TWX: 
91 ()'595-1957; FSC No.: 28427; Empl: 100; SIs. Mg,: 
Ryan Stoneburner . 

BARKSDAlE CONTROLS DIV, lmo DelavaJ Inc., 3211 
Fruillend Ave., P.O. Box 58843, Los Angeles, CA 90058, 
Tel: 213-589-6181; Empl: 234; SIs. Mg,: J. Douglas 
Holland 

BARNES ENGINEERING, 1645 So. Claudine Way, B-D CRYSTAL ENTPRS., INC., Subsidiary of HY-
Anaheim, CA 92805. Tel: 714-533-7530; FSC No.: 53823, Qlnt'~ 1436 Cox Ac1, Erlanger, KY 41018, Tel: 806-283-
SIC 3400; Ernpl: 47; Sis. Mg,: Gordon Mackenzie 5000, FAX: 806-283-0883; Empl: 24; SIs. Mgt: Pam 

BARNES ENGINEERING DIV., EDO Corporation, 88 
Long Hill Cross Ads, SheRon, CT 06484, Tel: 203-926-
17n, TELEX: 6819115, FAX: 203-926-9285; Empl: 250; 
SIs. Mgt: M L Marusic 

BARON WIRE & CABLE, 8111 N. St Louis Ave., Skokie, Il 
60076, Tel: 312-Bn-5000, TELEX: 72-4322, FAX: 312-
6n-7639; ErnpL: 80; SIs. Mg,: AI Deseluo 

BARRINGTON PLASTICS, 3636 Church Road, Mt Laurel, 
NJ 08054, Tel: 609-235-5151, FAX: 609-n8-9032; Empl: 
120; SIs. Mgr: Gary Brown 

BARSOM INC, See IR Scientific 

BAR1l.EIT INSTRUMENT CO, 14th & Ave. 'M', P.O. Box 
445, Ft Madison,1A 52627, Tel: 319-372-8366; Ernpl.: 25; 
Sis. Mg,: P. R. Bartlett 

BAS BLEU IND!:. CO., LTD, Am. 815, No.ll0, Han-Kow 
ST, Sec.l, Taipei, Taiwan 10008, Tel: (02)331-6519, 
TELEX: 23015 HJIC, FAX: 886-2-381-8812; Ernpl: 20; Sis. 
Mgt: Athena W.R. Lo, VP 

BASCOM-TURNER INSTRUMENTS, 111 Downey St, 
Norwood, MA 02062, Tel: 617-769-9680, TELEX: 92-2413; 
Empl: 35; SIs. Mgr: D. Weise 

BASIC ELECTRONICS, INC, 11762 Western Ave. "0", 
Stanton, CA 90680, Tel: 714-53()'2400; Empl: 30; Sis. 
Mgt: Tom Jones; DiIIt. Mg,: Tom Jones 

BASIC MEASURING INSTRUMENTS, 335 Lakeside Dr, 
Foster City, CA 94404, Tel: 415-57()'5355, TWX: 91 ()'374-
3059, FAX: 415-574-2176; Ernpl: 90; SIs. Mg,: Robert 
Moore; DiIIt. Mgt: Michael Daish, Int'l Sis. Oir. 

BASIC SYSTEMS, See J. L Moon & Co. 

BASLER ELEC. Ate. 143, Highland, IL 62249, Tel: 618-654-
2341, TWX: 51 ()'10()'3841, FAX: 616-854-2351; Ernpl: 
1299 

FAX: 617-361-1835 

BATTERY ENGINEERING, INC., 1636 Hyde Park Ave., 
Hyde Park, MA 02136, Tel: 617-361-7555; FSC No.: 60289; 
~: 30; SIs. Mgr: R. Yetman ................ 1)01457 

BAYLEY INSTRUMENT COMPANY, Box 357, 
Kenwood, CA 95452, Tel: 707-833-6014 

BAYSTAT, Bay Packaging & Converting Co., Inc., 
3575 Haven Ave., Menlo Park, CA 94025, Tel: 415-364-
3205, FAX: 415-363-8079; Empl: 100; SIs. Mg': James V. 
Travis 

BA YTRON, See MI A-Com Millimeter Products Inc. 

B C SYSTEMS, INC, 220 Terminal Road, Setauket, NY 
11790, Tel: 516-751-9370, FAX: 516-751-9378; Empl: 50: 
SIs. Mgr: A. Morell 

Deshler ..•..................................... A.l350 

FAX: 203-367-9957 
BEAD ELECTRONICS, Div. Bead Industries, Inc., 

110 Mountain Grove St, P.O. Box K, Dept 100, Bridgeport, 
CT 06605-0571, Tel: 203-334-4124;~: 175; SIs. Mgt: 
Keith Lebo .........................•........... C.1615 

I..JJcsf Sales Offices & Reps 
CA Emeryville, MHR Sis. Inc. ............. 415-654-0811 
CT Kensington, Metal Tech, Inc. .......... 203-828-1148 
IL Chicago, Electro-Mech Sis. Co. ....... 312-7n-0554 
IN Indianapolis, Hoster & Sieloff Assocs. 

... .. . .. ... .. ... .. .. ... .. .. . ... . ... .... 317-842-3700 
MI Union Lake, Fox IneIs.................. 313-363-7183 
VA Williamsburg, ~ ................ 804-229-3612 
EXP NJ Rochelle Park, Alchman Metals & Camps. 

....................................... 201-791-8685 

BEA ELECTRCHlPTIC5, INC, 690 First Ave., Des 
Plaines, IL 60016, Tel: 706-296-1420, FAX: 706-296-1423; 
SIs. Mgt: George E. Mager!; DiIIt. Mg,: Vic Halkyn 

BEARING INSPECTION, 10041 Shoemaker Ave, Santa 
Fe SprIngs, CA 90670, Tel: 213-944-6251, FAX: 213-946-
9670; Ernpl: 31 

BEAU PRODUCTS DIV., Vemitron Corp., Box 10, 
Laconia, NH 03247, Tel: 603-524-5101, FAX: 603-524-
1627; FSC No.: 13150; ~: 230; SIs. Mg,: Wayne 
Eshelman;. DiIIt. Mgr: Leny Murphy ..... , C·1290-1293 

LocsJ Sales Offices & Reps 
AI.. Huntsville, EIectro-Mech Sis. Engrg. '" 205-880-0592 
AZ. Scottsdale, Interstate Mktg. Asst>c. •... 802-244-9050 
CA Burlingame, Wm. J. Purdy Co. ......... 415-347-n01 
CO Englewood, Purdy Co. Assocs. .. .. .. .. 303-79().2211 

Function Generators • Counters 
Oscilloscopes • TV & Video 

RAG ELECTRONICS, INC. 

An Authorized 
Stocking Distributor 

Nationally Call 

1-(800)-732-3457 

In California 
1-(800)-272-4225 

21418 Parthenia SI. Canoga Park, CA 91304. (818) 998-6500 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 631 



BEAUP Manufacturers and Sales Offices Directory 
CT Farmington, Ray Perron & Co. Inc. .... 203-673-4825 MD Columbia, Robert Elctm. SIs. ...•...... 301-995-1900 

Taunton, Focus/Forsberg Sis., Inc. . . .. soe:824-3840 FL 0t1and0, Cartwright & Bean, Inc. ...... 305-422-4531 MA 
GA Norcross, Eiectro-Mech Sis. Engrg. ... 404-447-6478 MI Brighton, A.P. Assoc. .................. 313-229-8550 
IL Usle, W-G Controls ................... 312-963-5954 MN Minneapolis, Comstrand, Inc. .. . . . . . . .. 612-788-9234 
MA Needham, Ray Perron & Co, Inc ...... 617-449-6162 MO St Louis, Electn-Rep ................. 314-993-4421 
MN Minneapolis, Hei-Lit'l Sis. Inc. ....... :. 612-861-6051 NJ Fairfield, Tech. Applications & Mktg., Inc. 
MO St Louis, KKB & Co. .................. 314-647-2400 
NH Merrimack, R Perron & Co, ..........• 603-424-4394 
NH M9rrimack, Ray Perron & Co, Inc. . . . .. 603-424-4394 
NJ Lawrenceville, DVS Co. ...........•... ~896-1112 
NJ W. Caldwel~ Grimm Siegel & Assoc. .. 201-575-9300 
NM Albuquerque, C. T. Carlberg Assoc. ... 505-836-1448 
NY Syracuse, Pi'tronics, Inc ............... 315-455-7346 
NC Raleigh, Electro-Mech SIs. Engrg. ..... 9HH90-9300 
OH Beechwood, Eleclronic Salesmasters Inc. 

....................................... 216-831-9555 
OR Beaverton, Pacific Mktg. Specialist, ... 503-64 Hl373 
TN Jonesboro, Eleciro-Mech Sis. Engrg. Co. 

........................... , . . . . . . . . . . . 615-753-2964 
TX Irving, Comtech Sis. Inc ............... 214-751-1181 
WA Redmond, Pacific Mktg. Specialists, ... 206-882-3144 

Local Distributors 
PA Philadelphia, Shap .. . . . . . . . . . . . . . . . . . . 215-969-3300 
CA Woodland Hills, Interstate Mktg. Assoc. 

818-883-7806 

BEAU ·TECH, 98 Elm Streel, Portland, ME 04101, Tel: 207-
775-6139, TELEX: 950-027 Attn Beau, FAX: 207-775-
7710; E"1'L: 6; Sis. Mgr: Sean M. Wong; Dist. Mgr: 
Barbara Pike 

BEAVER LABS, P. o. Box 202, Kingston, MA 02364, Tel: 
617-585-5666; EmpL: 5 

BEC INC.lCERTIFIED CAliBRATION LABS, 945 
Horsham Ad., Horsham, PA 19044, Tel: 215-672-2900, 
FAX: 215-675-0966; Sis. Mgr: Bob Kandel 

....................•.................. 201-575-4130 
NM Albuquerque, Reptronix, ltd.......... 505-292-1718 
NY E. Syracuse, OSsmann Comp. Sis. CoIp. 

.•..................•.................. 315-437-7052 
NY Henriella, 0Ssmann Comp. SIs. Corp. 

. . . . . . . . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . .. 718-359-1200 
NC Raleigh, Tingen Tech. Sis. ............ 919-878-4440 
OH Centerville, Omega Sis., Inc. .......... 513-434-5507 
OH Shaker Hgts., Omega Sis., Inc. ........ 216-751-9600 
OR Portland, Venture Elctms, Inc ......... 503-624-0617 
PA Huntington, Omega SIs. ....•.......... 215-947-4135 
TX Austin, Norcom, Inc. .................. 512-451-2757 
TX . Dallas, Norcom, Inc. .................. 214-386-4888 
TX Houston, Norcom, Inc ................. 713-778-0392 
UT Midvale, Si"1'SOO Assoc. ............. 801-588-3691 
WA Bellevue, Venture Elctms, Inc. ....•... 206-454-4594 
WI Milwaukee, Carlson Elctm. Sis. Co. .... 414-476-2790 
Can Bramptorn, Onl, Designtronics ........ 416-793-5155 
Can Pointe Claire, Que., Designtronics .•..• 514-695-3124 
Can W. Vancouver, B. c., Blakewood EIctm. Sys, Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 604-261-8099 

BECKMAN INDUSTRIAL CORP., Emerson 
Electric Co., 3883 Ruffin Road, San Diego, CA 92123, 
Tel: 619-495-3200, TELEX: 249031 ............ Ao2083 

Local Sales Offices & Reps 
CA San Diego, Jim McGrath .....•........ 
CA San Diego, Michael Latham .......... . 
Il Schaumburg, Tom Abrahamson ..... . 
NJ Bridgeport, Stewart Hopkins ........•. 

619-495-3334 
619-495-3348 
312-397-9390 
609-467-4220 

BECKMAN INDUSTRIAL CORP., Cedar Grove Div, BECKMAN INSTR8, HELIPOT DIV., See Beckman 
89 Commerce Ad., Cedar Grove, NJ 07009, Tel: 201-239- Instrs., Electro-Prods. Grp. 
6200, FAX: 201-857-9403 

BecklJJiJn Industrial 

FAX: 714-447-2400' 
BECKMAN INDUSTRIAL CORP., SUbJIldiary of 

Emerson Electric Co., 4141 Palm SInsel, Fullerton, CA 
92635, Tel: 714-447-2300, TElEX: 7807569; EmpL: 1900; 
SIs. "1gr: Bob Hillman, Dir. of SIs. ............... Ao2083 

Local Sales Offices & Reps 
Al Huntsville, EIctm. SIs, Inc. ............ 205-533-1735 
,,;z Scottsdale, Thorn luke SIs. ........... 602-941-1901 
CA Escoildido, Clint Bradley Sis. .......... 619-743-0138 
CA Santa Ana, Jones & McGeoy Sis. ..... 714-547-6466 
CA Santa Clara, Criterion Sis. . . . . . . . . . . .. . 408-981H>300 
CA Van Nuys, Jones & McGeoy Sis. ., . . • . 816-994-6500 
CO Uttleton, SiIlllSOfl Assocs. ............ .303-794-8381 
CT Cheshire, Dalatrack Engrg., Inc. ....... 203-271-1311 
FL Maitland, E.I.R., Inc. ................... 407-660-9600 
GA Norct'oss, EIctm. Sis., Inc. ........•.... 404-448-6554 
Il Elk Grove Village, Cartson EIctm. Sis. Co. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 312-956-9240 
IN Indianapolis, Precision Elec. Comp. .. , 317-842-3740 
IA Cedar Rapids, Carlson EIctms. ........ 319-378-1450 
KS Overland Park, Electri-Rep, Inc. ....... 913-649-2169 

[§.!. 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 10th Sf . Oakland. CA 94606 

(~BELDEN) 
(213)452-8002 

BEEDE ELECTRICAL INSTRUMENT CO., INC, S. 
Main St, Penacook, NH 03303, Tel: 603-753-6362, FAX: 
803-753-6201; FSC No.: 06555; EmpL: 620; SIs. Mgr: 
Brenda Beaudet; Dist. Mgr: Gaillyrnan Gould 

BEHLMAN ENGINEERING, See Fiskars Electronics 
Corporation . 

FAX: 619-931-1212 
BEl MOTION SYSTEMS CO., Corporate Off., 2111 

Palomar Airport Ad., Ste. 250, Carlsbad, CA 92009, Tel: 
619-931-1500, 1WX: 910-380-5402; EmpL: 11 
........•......................•...........•..•.. a o1934 

Local Sales Offices & Reps 
CA San Rafael, BEl Motion Sys. Co. ...... 415-492-2840 
CA Santa Ana, BEl Motion Sys. Co. ...•... 714-973-8510 
CO Westminster, BEl Motion Sys. Co. ..... 303-426-1566 
FL Clearwater, BEl Motion Sys. Co ...•... 813-791-6043 
Il Rockford, BEl Motion Sys. Co. ........ 815-968-9528 
MA Wakefield, BEl Motion Sys. Co ......... 617-245-3851 
MI Plymouth, BEl Motion Sys. Co. ........ 313-451-0359 
NJ Parsippaily, BEl Motion Sys. Co. ...... 201-984-5600 
OH Cincinnali, BEl Motion Sys. Co. ....•.. 513-232-4545 
OR Beaverton, Thorson Co. NW .......... 503-644-5900 
PA Exton, BEl Motion Sys. Co. . . • . . . . . . . .. 215-363-5444 
TX Hurst, BEl Motion Sys. Co ............. 817-284-4313 
WA Bellevue, Thorson Co. Northwest .•... 206-455-9180 
Can Quebec, Willer Engrg" Ltd. ......•..... 514-333-8555 
Can Willowdale, Willer Engrg., Ltd ......... 416-499-4421 

BEl MOTION SYSTEMS CO., Computer Products 
Div., 1755 B La Costa Meadows Or, San Marcos, CA 
92069, Tel: 619-471-2600, 1WX: 910-333-4534, FAX: 619-
471-2675; SIs. Mgr: Hank Robinson ..•........ ao1934 

BEl MOTION SYSTEMS CO., Digital Products 
DiY., P.O. Box 3838, Little Rock, AR 72203, Tel: 501-851-
4000, 1WX: 910-722-7384, FAX: 501-851-5476; EmpI.: 
103; SIs. Mgr: Paul Berlock .•.... "'........... ao1934 

Refer to BEl Motion Sys. Co, Corporate Off, Carlsbad, CA 
lor sales office inlonnation. 

BEl MOTION SYSTEMS CO., Industrial Encoder 
DiY., 7230 Hollister Ave., Goleta, CA 93117, Tel: 805-968-
0782, TELEX: 888069, FAX: 805-988-3154; Sis. Mgr: 

Glenn Avolio ......•...............•............ ao l934 

Reier to BEl Motion Sys. Co., Corporate Off, Carlsbad, CA 
lor sales office information. 

BEl. MOTION SYSTEMS COMPANY, Kimco 
Magnetics Division, 150 Vallecitos de Oro, San 
Marcos, CA 92069, Tel: 619-744-5571, 1WX: 910-322-
1169, FAX: 619-744-8815; E"1'L: 43; SIs. Mgr: George 
Beauchemin. . . . . . . . . . . . . . •• . . . . . • . . . . . • . . . . . ... ao 1934 

BEl MOTION SYSTEMS CO., Position Controls 
Diy., 2280 Faraday Avenue, Carlsbad, CA 92009, Tel: 619-
931-o200,1WX: 910-334-4903, FAX: 619-931-0772; SIB: 
Mgr: AI Agent ................................... ao1934 

Refer to BEl Motion Sys. Co, Corporate Off,Carlsbad, CA 
lor sales office inlonnatioo. 

~ BELDEN 
COOPER 
INOUST.-llS 

FAX: 317-983-5294 
BELDEN WIRE AND CABLE, Cooper Industries, 

P.O. Box 1980, Richmond, IN 47375, Tel: 317-983-5200, 
BOo-BELOElII-l, 1WX: 810-345-1393; E"1'L: 3500; SIs. 
Mgr: Rick Schneidewind, Dir. OEM Sis.; Dist. Mgr: Bill 
Donahue ........................•. Co1754, 1768-1819 

Local Sales Offices & Reps 
CA Irvine, Belden W. & C. ................. 714-474-1200 
GA AHanta, Belden W. & C. ............... 404-934-6767 
IL Naperville, Belden W. & C ............ 312-717-7443 
IN Richmond, Belden W. & C. ............ 317-983-5200 
MA Shrewsbury, Belden W. & C .......... 617-845-5000 
TX Dallas, Belden W. & C. .........•...... 214-788-4300 

bel BEL FUSE INC. 

FAX: 201-432-9542 
BEL FUSE, 198 Van vorst St, Jersey City, NJ 07302, Tel: 

201-432-0463; E"1'L: 225; SIs. Mgr: A. SUIta; Dist. Mgr: 
E. Citarella ... Ao1510-1539, 2260-2261; a o1355-1358; 

1)01646-1647 

Local.Sales Offices & Reps 
CA Irvine, Groh Assoc. ................... 714-837-9871 
FL Maitland, 0.1. Ellis & Assoc.,Inc. ....... 407-645-1101 

Fuses 
Al Huntsville, Beacon Elect. . . . • . . • . . . • . .. 205-881-5031 
CA Irvine, Groh Assocs. .......•.......... 714-837-9871 
CA Redwood City, James S. Heaton Co. •• 415-367-9000 
FL Maitland, Beacon Elect. .•.........•... 305-847-3498 
FL Boca Raton, Beacon EIec. .•......•..• 305-997-5740 
IL Chicago, MGA .•.. . . . • . . . . . • . . . • . .• . . . 312-775-1151 
FL Clearwater, Beacon Elect ...•..•.... :. 813-769-2378 
FL Melbourne, Beacon Elect. ...•..•.....• 305-724-8010 
GA Atlanta, Beacon Elect. ................ 404-258-9640 
10 Boise, N.R Schultz Co. ............... 206-377-8688 
MN St Pau~ Northport Engrg. .......•..... 612-457-8000 
IN Indianapolis, InsuL Reps., Inc. ... :..... 317-251-1994 
KS Shawnee Mission, lowel~Kangas Assoc. 

.......•......•.•......•........•...•.. 913-631-3515 
MD Randallstown, Beacon North, Inc. ..... 703-478-2480 
MI Brighton, A.P. AssocIates •......•..... 313-229-6550 
NH Amherst, David A. Cowley Assoc. ..... 603-673-7050 
NY Rochester, Tn-Tech EIec. ..........•.. 716-385-6500 
NJ New Brunswick, Wmch Sis. Assocs. ... 201-613-15t5 
NC Raleigh, Beacon Elect. ................ 919-787-0330 
OH Cleveland, Arthur Baler Co. ........... 218-481-6161 
OR Beaverton, N.R Schultz Co. ... . . • . . . • . 503-643-1644 
PA Hatboro, J.s. Wurts Co. ............... 215-674-3562 
TN Knoxville, Insu~Reps, Inc. .......•.... 615-691-7586 
VA Sterling, Beacon North, Inc. ......•.... 703-478-2480 
WA Bellevue, N.R Schultz Co.. ......•... , 206-454-0300 
PR Hato Ray, Max Anderson Co., Inc. ...•. 809-751-2026 
Can Scarboro, Onl, Cantronics, ltd .....•. 416-297-B668 

DelayUnes 
Al Hunstville, Beacon Elect. . . . • . . . . . • . . • . 205-881-5031 
,,;z Scottsdale, SMS & Assoc. ............ 602-998-0831 
CA Irvine, Groh Assoc. ................... 714-837-9871 
CO Boulder, Front Range Mktg. . ...•. .. . .. 303-443-4780 
FL longwood, D-Assocs., Inc. .....•.••... 407-630-8976 
FL Maitland, OJ Ellis & Assoc., Inc. ••..... 407-645-1101 
CA Redwood City, James S. Heaton Co ... 415-367-9000 
ID Boise, N.R Schultz Co. ..•............ 208-377-8688 

632 North American offices onlyo For worldwide reps & distributors, see Volo Wo EEM 1989 



Manufacturers and Sales Offices Directory 
IL Chicago,MGA ........................ 312~775-1151 
GA Atlanta. Beacon Elect. ..•.........•.. .404-256-9640 
KS Shawnee Mission. LowelH(angas Assoc. 

....................................... 913-631-3515 
MD Randallstown. Beacon North. Inc. ..... 703-478-2480 
MI Brighton. AP. Associates ........•.... 313-22!H>550 
MN S. St Pau~ Northport Engrg. .......... 612-457-8000 
IN Indianapolis.lnsuL Reps. Inc. ......... 317-251-1994 
NH Amherst, David A Cowley Assocs. .... 603-673-7050 
NJ E. Brunswick, Winch Sis. Assoc. ...... 201-613-1515 
MO St Louis. LowelH(angas Assoc. ...... 314-821-4050 
OH Cleveland, Arthur Baier Co ...•........ 216-461-6161 
NY E. Rochester, Tri-Tech Elec. .......... 716-385-6500 
OR Beaverton. N.R. Schultz. . . . . . . . . . . . . .. 503-643-1644 
PA Hatsboro, J. S. Wurts Co. ............. 215-674-3562 
NC Raleigh. Beacon Elect. ..........•..•.. 91!H87-0330 
TX Austin. Oeler & Menelaides ........... 512-453-0275 
TX Dallas, 0eIer & Menelaides ........... 214-381-8876 
UT Midvale, Front Range Mktg. .......•... 801-566-2500 
VA SterOng. Beacon North, Inc. ........... 703-476-2480 
WA Bellevue. N.R Schultz Co. ..•......... 206-454-0300 
TN Knoxville.lnsuL Reps. •................ 615-691-7586 
PR Hato Ray, M. Anderson Co, Inc. ....... 8O!H51-202O 
Can Scartloro. On!.. Cantronics, Ltd ....... 416-297-8668 

Local Distributors 
FL Boca Raton. 0 & R ................... 407-977-8751 
PA Bristo~ Aim Elclms. ................... 215-785-3500 
Can Pointe Claire. Que.. Future Elclms. .... 514-694-7710 
Can Scarborough. Ont, Carsten EIcIms. ... 416-495-7705 
At. Huntsville, COl. . • . . . . . . . . . .• . . . . . . . . .. 205-883-7501 
CA Anaheim. Deco ....................... 714-63Q.8252 
CA Chatsworth, West Valley Inds. ........ 818-7OQ.0700 
CA City 01 Industry, Hal EIcIms. ........... 818-968-8515 
CA EI Segundo, Force Elclms. . . . . . . . . . . . . 213-772-1324 
CA Hayward, Kea EIcIms. ....•........... 415-887-2900 
CA San Diego, Deco ..................... 213-693-1593 
CA San Diego, Sigma Elclms. ............ 619-565-2000 
CA San Jose, Force Elclms. .............. 408-943-1324 
CA Santa Clara. Pyramid ....•............ 408-727-9810 
CT Norwall<. Cobra Cornps. . . . . .. . . . . . . . .. 203-847-6442 
FL Ft Lauderdale. COl ..•.....•.......... 305-971-4950 
GA Norcrosss, COl ....................... 404-441-3320 
IN Indianapolis. Mar Elclms. ............. 317-633-6699 
MD Columbia. OK Elclms. ................ 301-995-1950 
MO St Charles. Finnigan Elctms. .......... 314-946-6201 
MA Marlboro. Hardware Specialty. . . . . . . .. 617-481-8622 
MN New Brighton. Chris EIcIms. .......... 612-631-2647 
NH Hudson, Bellinds. .................... 603-882-1133 
NY Bohemia. Kay Comps. ................ 516-567-7500 
NC Raleigh,COI .......................... 919-787-7311 
OR Beaverton. Comp. Resources ......... 503-641-8488 
PA Cornwall Hgls., Reliance Merchandising 

.................................. , . . .. 215-638-8200 
PA Harrisburg, Cumberland Elclms. ...... 717-232-9715 
TX Dallas, Fuses Inc. .... .. .. .. .. .. .. .. ... 214-341-6407 
VA Falls Church. COl .... .. .. .. .. .. .. ..... 703-241-8227 
WA Kent Pyramid ........................ 208-872-5800 

BELL, FLOYD, INC. 897 Higgs Ave.. Columbus. OH 
43212, Tel: 614-294-4000, FAX: 614-291-0823; FSC No.: 
56493; SIs. Mg,: TomShain ................... 001026 

Local Sales Offices & Reps 
IL Mt Prospect, Robert Adams Sis. Co. .. 312-297-8733 
MD Columbia. Tyler Griffin Co. ............ 301-995-1215 
PA Paoli, Tyler Griffin Co ................. 215-647-1550 

BELL, F. W., INC, 6120 Hanging Moss Rd., Orlando, FL 
32807, Tel: 407-678-6900, TWX: 810-653-3115, FAX: 407-
677-5765; FSC No.: 18479; Dis!. Mg,: Edward S. Wilush 
..................... B·1935; 001138-1139, 1228-1229 

Local Sales Offices & Reps 
CA Arcadia. Jim Robins AssoCs. .......... 818-574-0049 
CA Milpitas, Maxim Elclrn. SIs. . . . . . .. . .. .. 408-946-6001 
IL Palstine. Golbeck Milota .............. 312-705-0602 
MA Hingham. Shain Assoc. ............... 617-74Q.2334 
MO Grandview, Harris-Hanson Co ......... 816-763-6200 
NJ Ridgewood, Ballou, Inc. ............... 201-444-6990 
OH Daylon. Electro SIS. Assocs. .......... 513-42&5551 
TX carrollton, Seaton Corp. .............. 214-380-0414 

Local Distributors 
AZ. Phoenix, Jensen Tools & Alloys ..... . 
CA Arcadia, Jim Robins Assocs. ......... . 
CA Irwindale, Schafer Engrg. ............ . 
CA Milpitas, Maxim Elclm. Sis. ........... . 
CA Pasadena, Pasadena Elclms. ........ . 
CA San Marcos. Mijchell Instrs. .......... . 
CA Santa Ana. WHT. .. ................ .. 
FL Indian Rocks Bch, P & R Inslr. Supp. 

GA Atlanta, P.R. Inslr. Supp. .............. . 
IL Chicago, W W Grainger Inc. . ........ . 
IL Palatine. Golbeck Milota Assocs. ..... . 
MD Sparks, E I Llnstrs. ................. ,. 
MA Hingham. Shain Assocs. ............ .. 
MO St Louis. Harris Hanson Co. . ........ . 
NJ Ridgewood, Ballou, Inc. .. ............ . 

802-968-6231 
818-574-0049 
818-96Q.5402 
408-946-6001 
818-796-7481 
619-744-2690 
714-754-6822 

813-596-6841 
404-391-9117 
312-647-8900 
312-705-0602 
502-454-3420 
617-74Q.2334 
314-432-3811 
201-444-6990 

NY Rochester, Tranecat .................. 716-456-4801 
NY WhKehouse. Power Electro Supp. Co. 

OH Daylon. Electro Entprs. .............. . 
TX Dallas. Seaton Corp. ................ .. 
WA Tacoma. Inspection Technlg. ........ . 

718-767-1447 
513-426-5551 
214-38Q.0414 
509-759-9492 

BELL INDS., J. W. Miller Dlv., 306 E Alondra Blvd. P.O. 
Box 2859, Gardena. CA 90247-1059, Tel: 213-537-5200, 
FAX: 213-631-4217; FSC No.: 76493; EmpL: 30; SIs. Mg': 
Jack Pintar .............. .. .. .. .. .. .. .. ... A.I202-1205 

Local Sales Offices & Reps 
CA Campbell Shur SIs. .. .. .. .... .. .. ..... 408-374-5577 
CA Gardena, Bidwell Sis. Assocs. .. .. .. ... 213-77Q.0300 
CO Denver, West Inc. .................... 303-477-8180 
FL Clearwater, HHP Assocs., Inc. ......... 813-797-4447 
FL Pompano Ben, HHP Assocs., Inc. ..... 305-971-5750 
FL Winter Park, HHP Assocs., Inc. ........ 407-74Q.0320 
IL Elk Grove VI., Levy, Grams & Lassers 

.. . .. . . .. . .. . .. . .. . . . . . . . . .. . .. . . . . . . .. 312-364-7800 
IN Indianapolis. EIcIrn. Reps. ............. 317-894-1414 
IN Mishawaka. EIcIrn. Reps., Inc. ......... 219-259-9385 
MA Burlington, Conti-Younger Assocs., Inc. 

MD Woodbine. DJC Elclrn. SIs. .......... .. 
MI E. Detroit, Jack M. Thorpe Co. ...... .. 
MN Eden Prairie. Electro Mark, Inc. ....... . 
NJ Englewood, Epstein & Siebel Assoc. .. 
OH St Mary's. Thomas Shelby & Co, Inc. 

617-273-1582 
301-795-7020 
313-779-6363 
612-944-5850 
201-569-7600 

. .. . . . . . . . .. . .. .. . . . . .. . .. .. .. . . . .. .... 419-394-3377 
TX Ft Worth. Chet Wells & Co. ........... 817-284-0261 
EXP Yonkers. New York, Robum Agencies 

....................................... 914-968-1016 
Can Montreal, Que.. Bastec EIctms., Ltd. ... 514-276-4477 
Can R9l<daie, Ont, Bestec Elclms., Ltd .... 416-674-1330 

Local Distributors 
CO Denver, Bell Industries/ EDD .. .. .. .... 303-424-1985 

BELLOFRAM CORPORATION, Pulpit Rock Rd., Pelham. 
NH 03076, Tel: 803-635-2103, 8OQ.343-0039, TELEX: 94-
9457; EmpL: 300; Sis. Mg': Donald Rudolph; Disl. Mg,: 
Donald Rudolph 

BELTING INDUSTRIES CO, INC, 20 Boright Ave.. 
Kenilworth, NJ 07033, Tel: 201-272-8591, TELEX: 229854, 
FAX: 201-272-3825; EmpL: 125; Sis. Mg': Gene Hobson 

BEMCO, 9908 San Femando Rd., Pacoima. CA 91331, Tel: 
818-899-5296, FAX: 818-697-6525; Empl.: 70; Sis. Mg,: 
Glenn Elliott 

BENCHMARK TECHNOLOGY, 200 S. Tumbull Canyon 
Rd., City 01 Industry, CA 91745, Tel: 818-333-1201, TWX: 
91Q.584-1861; Empl.: 202; Sis. Mg,: S. Dorren 

BENDIX CONNECTOR OPERATIONS, See 
Amphenol, Bendix Connector Ops. 

BENDIX CORP., MOTOR COMPS. DIY., See Facet 
Entprs. 

BENJAMIN INTERNATIONAL, INC., 1480 Old Country 
Rd., Plainview, NY 11803, Tel: 516-753-0700, TELEX: 
204945-BENCO, FAX: 516-753-0839 

BENTLY NEVADA CORP., P.O. Box 157, Minden. NY 
89423, Tel: 8OQ.227-5514, 702-782-3611, TELEX: 354437, 
FAX: 702-782-9245; FSC No.: 1561105 

BERG, W. M., INC, 499 Ocean Ave, Eest Rockaway, NY 
11518, Tel: 516-599-5010, TELEX: 9103506176, FAX: 
516-599-3274; Empl.: 150; Sis. Mg,: Marie RaiIz 

BERGER-LAHR CORP., Fitzgerald Dr, Jaffrey, NH 03452, 
Tel: 803-532-7701, FAX: 803-532-6077; Empl.: 20; SIs. 
Mg': Steven R Seabaugh 

BEAaQUI5T 
Wh(,lIl'l'I'limll(/J/{'(' C(//(II/S 

FAX: 612-835 .. 4156 
BERGQUIST, 5300 Edina Ind'l., Minneapolis. MN 55435, 

Tel: 8OQ.32B-3882; FSC No.: 55285; EmpL: 150; Sis. Mg': 
Bob Savage; Dis!. Mg,: Duane Dungey ........ B·1858; 

C·I696 

Local Sales Offices & Reps 
CA Palo Atto, Shaw-Tech ................. 415-961-4775 
CA Santa Ana. Bergquist Co. ............. 714-542-3383 
DE Wilmington, Electro Tech. SIs. ......... 302-764-2189 

BERTAN 
DC Macrotech Assocs., Ltd. .. .. .. .. .. .. ... 301-766-1111 
FL Clearwater, Tech-Rep ................ 813-53Q.1619 
IA Aikins, Bergquist .. .. .. .. .. .. .. .. .. .. .. 319-448-7456 
IA Cedar Rapids, Bergquist .............. 319-366-8733 
MA Brookline. Harman Assocs. ........... 617-232-6887 
NY Lynbrook, P. SaltIer Assocs. .......... 516-593-7880 
NY No. Syracuse. Leonard D. Allen ....... 315-458-7470 
OH Cleveland, Stall Co. ................... 216-331-5100 
OR Togard, EIcIrn. Comp. Sis. ............• 503-245-2342 
TX Lewisville, Bergquist .................. 214-317-1502 
WA Mercer Island, EIcIrn. Comp. Sis. ...... 206-232-9301 

Local Distributors 
At. Huntsville, Component Dis!, Inc. ...... 205-883-7501 
CA Fountain Valley, CorT1X>nents Center 

CA Hawthorne, EIecIrosonic ............ .. 
CA MIn. View, Energy Sis. .............. .. 
CA San Diego, Southland Festeners ...•.. 
CO' Aurora. JET EIcIms. ................ .. 
FL Ft Lauderdale, Components Dist Inc. 

GA Norcross, Components Dist Inc. ..... . 
IL Chicago, NEP Elclrns. .............. .. 
MA Brookline. Harman Sis. .............. .. 
NY Farmingdale. Addem Dist ............ . 
NC Raleigh. Components Dist Inc. ....... . 
TX Dallas, Components Dist Inc. ........• 
WA Redwood, Murphy EIcIms. .......... .. 

213-582-0667 
213-970-0997 
415-96!Hl8OO 
619-578-6630 
303-384-1000 

305-973-6915 
404-441-3320 
312-625-8400 
617-232-6887 
516-752-9303 
919-834-9465 
214-694-0373 
206-681-1234 

DIGITAL DELAY 
AND 

LIGHT PULSE 
GENERATORS 

FAX: 415-236-3105 
BERKELEY NUCLEONICS CORP., 1121 Regatta Sq, 

Richmond, CA 94804, Tel: 415-234-1100, TELEX: 677-
1167; Empl: 30; SIs. Mg,: E. J. Buchs ......... 001230 

All sales engineering services in the US. and Canada are 
provided by our lactory-<lirect sales and applications staff. 
For immediate assistance please contact: Telesales 
DeparIment (415) 527-1121 For immediate assistance 
please contact: Tele-sales DeparIment (415) 527-1121 

BERKELEY PROCESS CONTROL, INC, 5327-K 
Jacuzzi St, Richmond, CA 94804, Tel: 41 5-526-3333, FAX: 
415-525-1894; Empl: 19; SIs. Mg,: Ken Shane; Dist. Mgr: 
Ken Shane 

BERKSHIRE TRANSFORMER CORP, Route 341, P.O. 
Box 129, Kent, CT 06757, Tel: 203-927-3541, FAX: 203-
927-4583; FSC No.: 89870; EmpL: 105; SIs. My,: Janis R 
Donovan 

BERK-TEK INC, 132 WhHe oak Road. New Holland, PA 
17557, Tel: 717-354-6200, FAX: 717-354-7944; FSC No.: 
19449; EmpL: 350; Sis. Mg': Brad Hubinek, Natl. Sis. Mgr. 

BERMAR CORP, P.O. Box 12844, Research Triangle Park, 
NC 27709, Tel: 919-489-4316, TWX: 510 801-7697; Sis. 
Mg': M. Conland 

FAX: 516-935-1766 
BERTAN ASSOCS., 121 New South Rd., Hicksville. NY 

11801, Tel: 516-433-3110, TWX: 51Q.221-2144; FSC No.: 
6130; EmpL: 140; SIs. My': Jim Donley ... 001649-1663 

Local Sales Offices & Reps 
At. Huntsville. Currie, Peak, Frazier ...•... 205-536-1506 
AI. Phoenix, Thor Engrg. ................. 602-437-1463 
CA Encino. King-Way Assoc.............. 818-788-4124 
CA Los Altos, Cain-White & Co. .......... 415-94B-6533 
CO Boulder, H. Bass Assocs. ............. 303-53Q. 7509 
CT Farmington. Ray Perron & Co., Inc. .. . • 203-673-4825 
GA Norcross, Currie, Peak, Frazier .. . . . . . . 404-449-7662 
IL Arlington Hgts.. Coombs Assocs. .. .. .. 312-439-9810 
MD Randallstown, Beacon North . . . . . . . . .. 703-591-1300 
MA NeIldham. ReyPerron & Co, inc. ..... 617-449-6162 
MI Detroit, Geoironix, Inc. ................ 313-559-2440 
MN Minneapolis, Electronic Inslrs. •. . . . . . . . 612-374-5628 
MO St Louis, Acorn Elclms., Inc. .......... 314-644-2510 
NH Dover, Ray Perren & Co, Inc. ......... 603-742-2321 
NM Albuquerque. Thorson/Oesert States Co. 

. .. .. .. . . .. . .. .. .. . .. . .. .. . . .. .. .. . . ... 505-293-8555 
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BERTAN 
NY Elmont, Crane & Egert Corp. .......... 516-872-0800 
NY Hicksville, Bertan Assocs., Inc. •....... 516-433-3110 
NY Uverpoo( Northern Tech. Sis. Co. ....• 315-451-1091 
OH Cleveland, Geotronix ..•.............• 216-659-6100 
PA Audubon, Holmes Assocs. ............ 215-666-0636 
TX Dallas, Automated Motion Control •... 214-340-4192 
UT BountiM H. Bass Assoc. ............. 801-295-7100 
VA Fairfax, Beacon North ................ 703-591-1300 
WA Bellevue, Cain-WhRe & Co., Inc. ....... 206-462-2118 
WI Milwaukee, Coombs Assocs........... 414-351-6123 
Can Downsview, ant, Rayonics Sci., Inc. .. 41 &-736-1800 

BERTSCH u.s. 2142F Industrial Cl, Vista. CA 92083, Tel: 
611H27-742O; FSC No.: 619-727-4436; Empl:25; SIs. 
Mgr; B.Unko 

BEST POWER TECHNOLOGY, INC., p.o. Box 280, 
Necedah, WI 54646, Tel: 60&-565-7200, 800-356-5794 
(ext El58), TB.EX: 701934, FAX: 60&-565-2221; Empl: 
275; SIs. Mgt; Donald See 

BEST TECHNOLOGY INC.,· 400 Boren Ave. North, 
Seettle, WA 98109, Tel: 20&-382-1300. FAX: 20&-382-
0186; Empl: 8 .................................. S.1888 

Local Sales Offices & Reps 
CA Mountain View, Straube Assocs. ...... 415-969-6060 
CO Westminster, Straube Assocs. ........ 303-426-0890 

BESWICK:COOPER U.K LTD. Alert Works, Frome. 
UnRed Kingdom BAl1 lPP, Tel: (0373) 64311, TELEX: 
449196 G, FAX: (0373) 73175 

BETA AUTOMATION, INC. 3541 Old Conejo Rd., 
Newbury Park, CA 91320, Tel: 805-499-5785; Empl: 8; Sis. 
Mgr; James Valentino 

FAX: 508-842-0748 
BETATHERM CORP., 910 Turnpike Rd (Rte. 9), 

Shrewsbury, MA 01545, Tel: 50&-942-0516; Empl: 80 
................................................. S·1889 

• 
BISHOP 
ELECTRONICS 
CORPORATION 

Over 20,000,000 
Components In Stock 

FILM CAPACITORS 
• POLYESTER 
• POLYCARBONATE 
• POLYPROPYLENE 

RC NETWORKS 

Same Day Turnaround Available 

CALL 

1-800-458-0512 
(814) 476-7774 

~ 
DISTRIBUTED BY 

~~!~~~~ ol,~~. 
McKean. PA 16426 

PA WATTS 800-352-0161 
FAX 814-476-7724 

Manufacturers and Sales Offices Directory 
BEY ELECTRIC, INc., 382 Main St.. Box 548, UnooJn 

Park, NJ 07035, Tel: 201-694-5000, FAX: 201-694-7975; 
SIs. Mgt; Fred DeMauro, Gen. Mgr .............. Ao2263 

BG ElECTRONICS,31 South St.. Ml Vernon, NY 10550, 
Tel: 914-664-5591, TB.EX: 8818048; FSC No.: 33791; 
Empl:26 

B-G INSTRUMENTS, INC., P.O. Box 1867, Vashon, WA 
98070, Tel: 20&-567-5000, FAX: 20&-567-5010; SIs. Mgr; 
John Beum ............................. ' . .. . .... 001081 

Local Sales Offices & Reps 
WA Spokane, ~ Instrs.. Inc. ............. 509-235-4757 

B. G. L.ABORA TORIES, INC. 75 Travis Ave., Binghamton, 
NY 13904, Tel: 807-722-2376, FAX: 607-722-4204; FSC 
No.: 28522; Empl: 150; SIs. Mgr; Marj Jayne 

]£ou Electronics 

FAX: 612-894-9380 
BH ELECTRONICS, INC., 12219 Wood Lk. Dr. 

BumsvilJe, MN 55337, Tel: 612-894-9590; FSC No.: 3677; 
EmpL: 300; SIs. Mgr: Fred LaMarche 
................•............. Ao120&-1207,2264-2267 

Local Sales Offices & Reps 
AZ. Fountain Hills, Halbar Assocs. ........ 602-837-2464 
CA GJendale, Halbar Assocs. ............. 818-24&-8263 
CA San Mateo. Halbar Assocs. ........... 415-349-4700 
CO Denver, Electro Co"l'- Sys. ........... 303-797-0894 
IL Chicago, l E. Hampton & Assocs. ..... 312-634-8890 
IN Indianapolis, Shamrock Sis.. ... ..... .. 317-253-2563 
MA Norwood, Tom Maguire Assocs. ...... 617-551-0500 
MI DeJroiI. L E. Hampton & Assocs........ 313-34&-7714 
MI St Joseph. J. E. Hampton & Assocs. . .. 61 &-983-0862 
MN Osseo, Gaffney Sis. Co. . . . . • . . . . . . . . .. 612-425-5484 
OH Dayton, Shamrock SIs. ................ 513-258-1227 
OH Worthington, Shamrock SIs. ........... ' 61.4-88&-7638 
OR Portland, Halbar & Assocs. . . . . . . . . . . .. 206-89&-0170 
PA Pittsburgh, Shamrock SIs. .. .... .. . .. .. 412-343-5877 
PA West Chester, TCA Assocs. . . . . . . . . . .. 215-692-6653 
TX Dalles, Precision Sis. ................. 214-644-0483 
WA Redmond, Halbar Assocs. ............ 20&-882-0990 
WI TheinsvilJe, TFL Assoc. ............... 414-242-6800 

BISCO, INC. 258 Territorial. Benton Harbor, MI49022, Tel: 
61&-925-8445, FAX: 61&-925-3081; Empl: 150; SIs. Mgr; 
J. Neillwan 

Blec-VERO ELECTRONICS, INC., 1000 Sherman Ave, 
Hamden, CT 06514, Tel: 203-28&-8001, TWX: 510-227-
8890, FAX: 203-287-0062; Empl: 50; SIs. Mgr; David 
Sargent; D/sl. Mgr: Christine M. Lockwood 

"'l9 BICHON'· 

FAX: 203-824-1137 
BICRON ELECTRONICS. 100 Barlow Street. Canaan, 

CT 06018, Tel: 203-824-5125; FSC No.: 10617; Empl.: 120; 
SIs. Mgr: Frank Pierzga ....... A0 2268-2270; S.1657 

Local Sales Offices & Reps 
At Madison, Southern EJec. Rep ......... . 
CA San Clemente, AT A Assocs. ......... . 
CA Santa Clara, Ross MkIg. Assoc. ...... . 
CO Denver, Omega. Lid. ................. . 
FL Tampa. Florida Comp. SIs. ........... . 
IN Indianapolis, Precision Elctms. Comps. 

MN MinneapOlis, PSI ..................... . 
NY Hollis Hills, SAM Assocs. ............. . 
NY Pittsford, WA Franklin Sis. ........... . 
NC JarnestOWl\ HomersmHh, Inc. ........ . 
PA Media, Horner SmHh Co. ............. . 
PA Pittsburgh, S.KA Co. •.•.............. 
UT Salt Lake City, Omega, Ltd .......... . 
VA Arlington, Homersmith ............... . 
VA Salem, Homersmith, Inc. ............. . 
WI Milwaukee, KMA SIs. Co. . ........... . 
Can Ottawa, EIJam & Assocs. ............. . 

205-461-8925 
714-49&-7180 
408-988-8111 
303-762-1921 
813-960-7044 

317-842-3740 
612-944-8545 
715-464-1595 
71 &-24&-8251 
919-883-3999 
215-543-2434 
203-582-5897 
303-762-1921 
215-543-2434 
703-387-1800 
414-259-1771 
613-727-3892 

BIDDLE INSTRUMENTS, 510 Township Una Ad., Blue 
BeI~ PA 19422, Tel: 215-64&-9200, TB..EX: 665 1045 
JGBCO, FAX: 215-643-2670; Empl: 285 

BIKOR, Microsemi Corporation. 1504 W. 228th St.. 
Torrance, CA 90501, Tel: 213-539-6320, FAX: 213-539-
0296; FSC No.: 58996; Empl; 55; SIs. Mgt; James Rorke 

BlNDICATOR, P.o. Box 0009, 1915 Dove St.. Port Huron, MI 
48061-0009, Tel: 313-987-2700, TWX: 810-231-5261 
B1NDlCATOR P THY, FAX: 313-987-4476; Empl: 60; SIs. 
Mgt: Rick Secord; Dist. Mgt: Rick Secord 

BIRD elECTRONIC CORP. 30303 Aurora Ad., 
Cleveland, OH 44139-2794, Tel: 21&-24&-1200, TB.EX: 
706898 Bird EJec. UD; FSC No.: 70998; Empl: 267; SIs. 
Mgr; W. F. Kail; D/sl. Mgt; Greg Johns 

BIRTCHER CORP., See EG & G Birtcher 

BISHOP elECTRONICS CORP. 3729 San Gabriel River 
Pkwy., Pico Rivera, CA 90680, Tel: 213-695-0446, 213-
692-9391, FAX: 213-692-4008 

BISHOP GRAPHICS, INC. 5210 Lewis Ad., Agoura. CA 
91304, Tel: 818-991-2800, TB.EX: 6&-2400 BISHOP 
WKVG, FAX: 818-889-3744; EmpL: 140; SIs. Mgr; Robert 
Reiss 

BIT 3 COMPUTER CORPORATION, 8120 Penn Avenue 
S. MinneapoJis, !AN 55431-1393, Tel: 612-881-6955, 
TB.EX: 4997016, FAX: 612-881-9674; FSC No.: 1Y590; 
SIs. Mgr; Gordon Mitchell 

DiYAI 
FAX: 714-951-3974 

BIVAR, INC, 4 Thomas, Irvine, CA 92718, Tel: 714-951-
8808, TB.EX: 852348; FSC No.: 32559; Empl: 22; SIs. 
Mgr; Martin Lambert; D/sl. Mgt; Martin Lambert 
................................................. Co1011 

Local Sales Offices & Reps 
IL Downers Grove, Richmar EJec. Corp. 

IN In<franapolis, Richmar EJec. Corp. ..... 
MN Minneapolis, D. A. Case Assocs. Inc. .. 
NJ Berkeley Heigh1s, Cambridge-Allen .. . 
NC Cary, 20th Century MkIg. Inc. ........ . 
OH Dayton, JFCO, Inc. ....••.............. 
OR Beaverton, Eclipse MkIg. Grp. ........ . 
TX Plano, Richmar EJec. Corp. ........... . 
WA Redmond, Eclipse MkIg. Grp. . ....... . 
WI Butler, Richmar EJec. Corp. .......... . 
Can Scarborough, Onl., Carsten Elec. Lid. 

Local Distributors 

312-96&-0118 
317-577-9950 
612-869-3700 
201-464-0203 
919-481-3370 
513-890-8322 
503-642-1661 
214-424-8388 
206-865-6991 
414-781-1730 

41 &-495-9999 

AZ. Phoenix, EKO Sales .................. 602-437-4646 
CA Fountain Valley, Components Ctr. .. . .. 714-979-0433 
CA Fremont, Alatec ....................... 415-657-7701 
CA Manhattan Beach, Prime Electro Prods. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213-379-3642 
CA San Diego, Sigma EJctms. ............ 619-565-2000 
CA Santa Fe Springs, F T R Fasteners .... 714-957-0202, 

213-94&-6464 
CA Sunnyvale, R C. Dudek . . . . . . . . . . . . . .. 40&-734-3830 
CA Sunnyvale, Vic/Tal Sis. ............... 40&-738-3450 
CA. Westlake Village, R C. Dudek ......... 81&-707-1310 
CO Englewood, Indus. EJctms. ............ 303-694-9444 
CT MiUord, Plastic & Malal Comps. Co. ... 203-877-2723 
GA Norcross, Atlanta Hardware Specialty 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. 404-449-3000 
GA Peachtree City, SpyrafJo, Inc. ....•..... 404-487-7600 
IL Chicago, EMF .......... 800-621-0080,312-899-8323 
IL Elmhurst, MiNax SIs. .................. 312-941-7100 
IN Carmel, Max EJctms. ................. 317-848-1323 
MD Beltsville, Petricko Sis. ................ 301-937-4960 
MD Gaithersburg. Cspitol Fasteners ...... 301-948-9310 
MA Ashland, Quality Comps. ... ........... 617-861-6504 
MA Waltham. Electronic Fasteners ........ 617-890-7780 
MA Winchester, RUSH .................... 617-7~5800 
MN Eden Prairie, s. W. Anderson Co. •..•. 612-941-4198 
NH Londonderry, E.P.E. Corp. ............. 603-669-9181 
NJ ~ Hackensack, FastboN Corp. ....... 201-440-9100 
NY Bohemia, Key Comps. ................ 51&-567-7500 
NY Long Island City, Hardware Specialty Co. 

....................................... 718-361-9393 
NY Ml Vernon, OAR EJctms. .............. 914-699-2224 
NY Plainview, Tower Fastener Co ......... 51&-289-8800 
NY Rochester, MasUne EJctms. ........... 71&-54&-5373 
NC Raleigh. Century EIctrn Comps........ 919-872-2203 
NC Raleigh, Century Fasteners........... 919-787-1800 
OH Cincinnati, Hughes-Peters ............ 513-351-2000 
OH Columbus, Hughes-Pelers ............ 614-294-5351 

634 North American offices only. For worldwide reps &. distributors, see Vol. Y:I. EEM 1989 



Manufacturers and Sales Offices Directory 
OH Englewood, Argent Inds. .............. 513-836-8633 
OH Solon, Repco .................•....... 216-248-8900 
OR Beaverton, Component Resources. . .. 503-641-8488 
OR Beaverton, Murphy Elclms. ........... 503-642-2001 
PA Huntingdon Valley, Plastic & Metal Prods. 

.....................•............•.... 215-322-2000 
PA Norristown, Century EIcIms. .......... 215-831-5400 
TX Dallas, Global Fasteners.............. 214-340-6068 
TX Grand Prairie, Tech Supp. ..........•. 214-660-4888 
WA Redmond, Murphy EIcIms. ............ 206-881-1234 
WA Saaltle, Component Resources... .. .. 206-454-8666 
EXP CAl Bakersfield, Gray-Weatherhead Equip. 

. . . . • . . . . . • . . . . . . . . . . . . . • . . . . . . . . . . . . .. 805-397-4281 

BIW CABLE SYSTEMS, INC, 22 Joseph E. Warner Blvd., 
N. Dighton, MA 02764, Tel: 508-822-6600, TB.EX: 94-
0604,FAX: 508-822-1944; Empl:542; SIs.Mgr" S.Adams 

BLACKHAWK NETWORKS CORP., 14 N. Parker Dr, 
P.O. Bcx 919, Janesville, WI 53545, Tel: 608-752-8701, 
FAX: 608-752-8701 ; FSC No.: 12724; Empl: 10; SIs. Mgr" 
D.Adee 

Local Sales Offices & Reps 
f\Z Mesa, Elec-Corn Assocs., Inc. ........• 602-844-0566 
CA Uvenoore, Untted Tech. Mktg. ........ 415-449-7844 
CA N. Hollywood, Crown Elclms. ......... 213-877-3550 
Fl Longwood, Mathias Assocs., Inc. ...... 305-882-1700 
IA Cedar Rapids, Snider Sis. Co. ......... 319-362-4410 
MA Burlington, Dynamic Sis. ............•. 617-272-5676 
MN Brooklyn Center, Willman Assocs. .... 612-566-5010 
Can Quebec, Militron Inc./CEA ............ 514-331-9992 

BLATEK, INC., Bcx 574, Bellefonte, PA 16823, Tel: 814-
355-4910, FAX: 814-355-8437; EmpL: 20 ....... 8'1936 

BLH ElECTRONICS, INC, 75 Shawmut Road, Canton, 
MA 02021-9111, Tel: 617-821-2000, TB.EX: 92-3413, 
FAX: 617-828-1451; FSC No.: 03089; Empl.: 170; SIs. 
Mgr" C. Wesley 

BLiLEY ELECTRIC CO., 2545 W. Grandview Blvd., Erie, 
PA 16506, Tef: 814-838-3571, TWX: 51()'696-6886, FAX: 
814-833-2712; FSC No.: 71034;3098; EmpL: 145 
.............................•............. A'1351-1359 

Local Sales Offices & Reps 
AL Huntsville, R. W. MitsCher Co., Inc. .... 205-682-6050 

BLiLEY REPRESENTATIVES 
COVER THESE STATES: 

Southern California, Arizona 

CAIN TECHNOLOGY, INC. 
Northern California, Northwestern 
Nevada 

JAMES S. HEATON COMPANY, INC. 
Massachusetts, Maine 
New Hampshire, Vermont 

STURGEON TECHNICAL SALES 
New York (Metropolitan NYC), 
Northern New Jersey 

SCHMITT INDUSTRIAL 
MARKETING CORP. 

New York State (excluding Metropolitan 
NYC), Connecticut, Rhode Island, 
Virginia, North & South Carolina, 
Georgia, Mississippi, Alabama, 
Tennessee, Maryland, Delaware, Florida, 
Eastern Pennsylvania, Southern New 
Jersey, Canadian Provinces of 
Ontario & Quebec 

R.W. MITSCHER CO., INC. 
Washington, Oregon, Idaho 

f\Z Tempe, Cain Technology Inc. ......... 602-966-4322 
CA Orange, Cain Technology, Inc. •....... 714-997-7311 
CA Redwood CRy, James S. Heaton Co.,Inc. 

· . . . . . . . . . . . . . . . . . . • . . . . . . • . . • . . . . . . . . . 415-367-9000 
CA Van Nuys, Cain Technology, Inc. .. .. .. 818-904-9392 
CT Plainfield, R. W. M"lIscher Co., Inc. .•... 203-564-1691 
Fl Boca Raton, R. W. MitsCher Co., Inc. .. 407-750-4250 
Fl Largo, R. W. MitsCher Co., Inc. ........ 813-581-1588 
Fl Sanford, R W. MitsCher Co., Inc. ..•..• 305-322-7141 
GA Lawrenceville, R. W. MitsCher Co., Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .. 404-923-3239 
MD Laure~ R. W. MitsCher Co., Inc. ....•... 301-498-6090 
MA Needham, Sturgeon Co. .............. 617-444-6603 
NJ Collingswood, R.W.MitsCher Co.,Inc. ... 609-858-8440 
NM Albuquerque, C. T. CarIberQ & Assocs., Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 505-836-1448 
NY Binghamton, R.W.MitsCher Co, Inc. ... 607-724-6561 
NY Clarence, R W. MitsCher Co., Inc. ...•. 716-759-2350 
NY Islandia, Schmitt Indl. Mktg. Corp ...... 516-582-5888 
NY Pittsford, R. W. MitsCher Co, Inc. ...... 716-588-4012 
NY Rochester, R. W. MitsCher Co., Inc. •.•. 716-227-()839 
NY Utica, R W. MitsCher Co., Inc. ......... 315-738-0383 
NC Charfotte, R. W. MitsChar Co, Inc. ..... 704-366-9131 
NC Raleigh, R W. MitsCher Co., Inc. . . . . . .. 919-848-0941 
OH Bellbrool<, Thomas Herman & Assocs., Inc. 

...................••.................. 513-848-6332 
OR Portland, Temper Tech. Mktg. ......... 503-292-8201 
PA Huntingdon Valley, R. W. MitsCher Co., Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 215-355-4452 
TN Johnson CRy, R. W. MitsCher Co, Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •• . . 615-929-7258 
TX Richardson, vector Sales Co. ..•...... 214-234-4291 
VA Richmond, R W. MitsCher Co, Inc ..... 804-745-0037 
EXP CT, Stamford, Cage Corp. . . . . . . . . . . . . . 203-324-3123 

FII(GI BLUE M I 
FAX: 312-331-2515 

BLUE M, A UNrT OF GENERAL SIGNAL, 138th & 
Chatham S1s., Blue Island, IL 60406, Tel: 312-365-9000, 
1WX: 91 ().689-3398; Empl: 275; SIs. M(JI'" H. G. Mathews 
..................•..•........................... 001206 

Local Sales Offices & Reps 
f\Z Tempe, Blue M ........... ;........... 602-894-2305 
CA EI Monte, Blue M .............•....... 818-442-6672 
CA Sunnyvale, Blue M . . . . . . . . . . . . • . . . . . .. 408-734-8734 
DE Wilmington, Blue M ................... 302-478-6983 
FL Casselberry, Blue M .............•.... 305-332-9322, 
GA Atlanta, Blue M .....................•. 404-455-3452 
KS Overland Park, Blue M . . . . • . . . . . . . . . • . 913-888-6483 
MA Millis, Blue M •........................ 617-378-4727 
MI Uvonia, Blue M ....................... 313-474-4312 
NY Spring Valley, Blue M ................. 914-426-1880, 
NY Syracuse, Blue M ..................... 315-437-0192 
NC Charlotte, Blue M ..................... 704-527-2492 
OH Cincinnati, Blue M .................... 513-821-6278 
OH Stow, Blue M ...•..................... 216-688-1919 
TX Garland, Blue M .....•................ 214-272-2509 
WA Saaltle, Blue M ....................... 206-763-1030 

BMW, INC.lATI.AS TACK CORP, 17 Willow St, Lynn, 
MA 01903, Tel: 617-593-0200, FAX: 617-592-0964; Empl: 
25; SIs. Mgr" Wilfiarn J. Valles; Dist. Mgt" Richard Pelletier 

.: .... IIJ'.@ 

.1'''1;1'' 
ii'@#Vi' 

FAX: 312-478-3232 

BOEING 
TX Richardson, Control Dynamics .. . • . . .. 214-644-6945 
VA McLean, J. S. Hsia .......•............ 703-734-1739 
WA Seattle, Drive Motor Control Sys. Co. 

2Q&,575-4172 
EXP IL.., Chicago, Export Dept., Bodine EIec. 

...........•........................... 312-478-3515 
Can Vancouver, BC, Madison Indl. EqUip. Ltd 

· . . .•. . .. ... •. . . . . . .. .. . . . . . . . . . .. ... .. 604-872-8155 

Local Distributors 
AL Mobile, Browneliinstrs. & Control Co. 

f\Z Phoenix, Minarik Elec. Co. ........... . 
CA Carson, Power Trans. Specianies .... . 
CA Fremon~ EIec. Motor Svc ............. . 
CA Glendale, Minarik EIec. Co. .......... . 
CA Newark, Republic Supp. Co. . ..•...... 
CA San Diego, Minarik EIec. Co. ......... . 
CA Santa Clara, Minarik Elec. Co. ........ . 
CO Denver, Wazee Elec. Co .•...........•. 
CT Berlin, B & B Motor & Control ........ . 
CT Hartford, Machine Drives & Controls •. 
CT Norwalk, Machine Drives & Controls .. 
Fl Hialeah, Condo Elec. & Ind. Supp., Inc. 

Fl Jacksonville, Electrica~Mech. Dr. Inc. 

Fl Orlando, Brownell Instrs. & Conts. Co. 

205-479-5405 
602-233-3000 
213-831-7502 
415-651-2706 
818-507-6500 
415-794-9019, 
619-560-6832 
408-727-0575 
303-623-8658 
203-828-8550 
203-728-0403 
203-846-2007 

305-691-5400 

904-731-9977 

....................................... 407-843-6770 
Fl Tampa, Electrical-Mach. Dr, Inc. ...... 813-621-8675 
GA Hapeville, Brownell Inslrs. & Conts. Co. 

....................................... 404-762-5181 
GA Tucker, Research Designs, Inc. ....... 404-491-0745 
IL Chicago, Excel Elec. Svc. Co. ......... 312-421-7220 
IL Franklin Pk, Flolo Corp. ............... 312-595-1010 
IL Rockford, Tek-Matic, Inc. .............. 815-282-1775 
IN Indianapolis, B & B Motor & Control ... 317-248-0396 
KS Kansas CRy, Kornfeld Thorp Elec. ..... 913-321-7070 
MD Baltimore, Advent Electric Inc. ........ 301-532-8149, 
MA Medford, Empire EIctrl Co ............. 617-395-5000 
MA Somerville, Electro SIs. Co, Inc ........ 617-668-0500 
MI Detroit, Howard EIec. Co. ............. 313-923-0430 
MI Grand Rapids, MacKay Ind. SIs. ....... 616-241-1671 
MI Novi, Reserve Motion Control Sys. .... 313-473-1370 
MN Minneapolis, Bcustead EIec. & MIg. ... 612-544-9131 
MO St Louis, Staie Elec. Co ........•...... 314-569-2140 
MO St Louis, Zeller Elec., Inc. ......•...... 314-838-9641 
NE Omaha, Precision Bearing Co. ........ 402-593-7050 
NH Manchester, Empire Elctrl. ............ 603-627-6630 
NJ Charry HiI~ Jos. T. Fawkes & Co. ..... 609-424-5810 
NY Binghamton, K. J. EIec. Corp. ......... 607-772-1760 
NY East Syracuse, K. J. EIec. Corp. •.•.... 315-437-2826 
NY Long Island CRy, B & B Motor & Control 

....................................... 718-784-1313 
NY Rochester, B & B Motor & Control .... 718-424-7040 
NC Charlotte, Brownell Instrs. & Cents. Co. 

....................................... 704-597-1270 
NC Charlotte, Piedmont Motor &Control Ltd. 

....................................... 704-523-7121, 
OH Deyton, Thai Mer Assoc., Inc. •...•.•.. 513-298-9939 
OH Middleburg Hgts., Reserve Motion Control Sys. 

....................................... 216-826-0290 
OK Oklahoma CRy, Evans EIec. MIT. errs.. Inc. 

....................................... 405-831-1344 
OK Tulsa, Southweat Drives, Inc. ..•.....• 918-665-1455 
OR Portland, North Coast EIec. •.•........ 503-281-8888 
PA Aftoons, Miller EIec. Svc. & Supp. ..•.• 814-942-9943 
PA Bridgeport, Advent Elec., Inc. ..••...... 215-277-6610 
PA Pittsburgh, Braunlich-Roessle .••. : .... 412-471-6995 
SC Taylors, B & B Motor & Control ......• 803-268-5702 
TN M9f11lhis, Brownell Instrs. & Cents. Co. 

....................................... 901-795-8487 
TN Nashville, Electric Motor Rewind, Inc. 

· . . . . . . . . . . . . . . . . . . • . . • . • . . . . . . . . . . . . .• 615-256-2522, 
TN Nashville, Tennessee Machinery Co. .. 615-244-8150 
TX Dallas, Motion Inds. ................•.. 214-351-2211 
TX Dallas, Purvis Bearing Svc. ...•....... 214-358-5588 
TX Houston, B & B Motor & Control ...... 713-82().7931 
TX Houston, Research Des., Inc. ......... 713-995-8591 
TX San Antonio, Minarik EIec. Co. ........ 512-822-7097 TEMPER TECHNICAL MARKETING 

Texas, Louisiana, Arkansas, Oklahoma 
VECTOR SALES CO., INC. 

DESC/Dayton, Ohio 

VA 
WA BODINE ELECTRIC COMPANY, 2500 W. Bradley PI, WI 

Chicago, IL 60618, Tel: 312-478-3515, TELEX: 25-3646; 
EmpL: 800; SIs. Mgr: R J. Stuchly; Dis!. Mgr" R. J. Stuchly 

Richmond, Ind. Supp. Corp. ........•.. 804-355-8041 
Seattle, Indl EIec. MIT. & Mach., Inc. ••. 208-329-3900 
MilwaiJkee, Trester Svc. Elec. •.••..... 414-264-8170 

THOMAS HERMAN 
& ASSOCIATES, INC. 

New Mexico, EI Paso County Texas 
C. T. CARLBERG & ASSOC. INC. 

See adjacent listing for the address and 
telephone number of your Bliley repre
sentative. 

-Sli/~'f 
ELECTRIC COMPANY 

.................•.....................•.....•... 8'1236 

Local Sales Offices & Reps 
CA Newport Bch., Bodine Elec. Co ........ 714-478-3773 
CA Saratoga, E. W. Duemrnlein ........... 408-253-1201 
KS Shawnee Mission, J. F. Gleeson & Assocs. 

· . . . . . . . . . . . . . . • • . . . • . . . . . . . . . . . . . . . . .. 913-362-4422 
MA Woburn, J. A. C3scino ...•............ 617-938-1446, 
MI Southfield, Bodine EIec. Co............ 313-350-3610 
MN Mound, John F. Rynkar ............... 612-472-4252 
NY Massapequa, D. V. Mayorga .......... 518-541-1611 
NY Rochester, Application Specialists .... 718-586-6226 
NY Syracuse, Application Specialists •..•. 315-437-2814 
OH Hudson, J. A. Basten . . . . . . . . . . . . . . . . . . 216-656-4226 

WI New Bertin, EIec. Sis. & Engrg. .. '...... 414-782-2400 
Can Brantford, ant., Rerlold Canada ...•... 8O().265-9970 
Can Edmonton, Alberta, Soper's Supp. Ltd. 

· • . . . . . . • . . . . . . . . . . . . . . . . . • . • . . . . . . . • . • 403-423-4066 
Can Moi1trea~ Que., Lalonde EIec., Inc. . . . .. 514-524-7507 
Can' Mt Royal, Que., Rerlold Canada...... 514-731-3591 
Can Scarborough, Ont, Toronto EIec. ..•... 416-755-7716 
Can Toronto, RenoId Canada Ltd. ......... 416-453-2190, 
Can Vancouver, B.C, Annature EIec. ... . . . •. 604-879-8141 
Can Vancouver, BC, RenoId Canada Ltd. .• 804-255-8455 

BOEING ElECTRONICS, P.Q.Bcx 24969, MIS 9111-41, 
Saaltle, WA 98124-8269, Tel: 206-657-7474, TB.EX: 
329430, FAX: 206-657-8883; Empl: 5500; SIs. Mgr" R.F. 
Priebe 

EEM1989 North American offices only. For worldwide reps & distributors, see Vol. W. 635 



BOGEN 

FAX: 201-934-9832 
BOGEN COMMUNICATIONS, INC., MPO 

Products, 50 Spring St, P.O. Box 575, Ramsey, NJ 
07446, Tel: 201-934-8500, 1WX: 710-990-5047; SIs. Mar: 
Christopher Wildfoerster .............. .. .. .. .... C'1:!94 
Local sales Offices & Reps 

AZ Scottsdale, oar-c Inc. . : . . . . . . . • . . . . . .• 602-948-2240 
CA Pleasanton. Moufthrop Sis. ...•.....•. 415-463-0450 
CA San Diego, Tauber ASsocs. ........... 61&-274-7242 
CO EnglewOOd, Comp. Sis. ............... 303-n&-6060 
FL Tampa, SRT Mktg. .................... 813-884-4805 
IL Palatine, Techn~ SIs. ................ 312-991-6600 

~ ~=~~~I~.:::::::: ~1=~~ 
MA Burlington, ContiYounger ............ 617-273-1582 
1'.41 Brighton, A P. Assocs. ................ 313-22&-8550 
MN Eden Prarie, Electro Mark .. .. .. .. .. ... 612-944-5850 
MO St Louis, Spectrum Sis. ............... 314-731-5151 
NJ Berkeley Hgts., Cambridge Allen & Assocs. 

....................................... 201-464-0203 
NY Mendon. Tech-Marl<, Inc. .............. 716-624-3840 
NC Greensboro, Hile Sis., Inc. ... , .. .. .. ... 91 &-288-1500 
OR Beaverton, Advenced Power Prods. . . . 503-64&0994 
PA Philadelphia, Samuel K Macdonald. Inc. 

....................................... 215-65&-4414 
TX Dallas, Dunbar ........................ 214-23&-7151 
lIT Saft Lake City, Cornp. Sis. . . . . . . . . . . . . . 801-268-8440 
WI Waukesha, Technlg. SIs. .............. 414-788-5015 
Cen Ontario, White Radio Lid. ............. 416-632-6894 

Local Distributots 
AL HUl11SVi11e, Resislacap, Inc. ........... . 
AZ Scottsdale, Electro Mark ............ .. 
CA Sen Diego. Tauber EIec. ............ .. 
CA San Jose, Rose EIctms. ............ .. 
CA Senia .Clara, Cypress Elctms., Inc. ., .. . 
CA Ven Nuys. NeSco .................... . 
CO Arvada, Denver Bela Wintronics ....•. 
FL Boca Raton. Plainview Elctms. ...•.... 
IL Morton Grove, Power Pal< .......... .. 
IN Indienapolis, Bell EIctms. .....•..•.•.. 
IN IndienapoUs, EIctm Prod. Concepts '" 
MA Centon, Impact SIs. .................. . 
MA Denvers, Generation Elctms. .....•.... 
MA Sharon, Adcour ...................... . 
1'.41 Brighton, A P. SIs. .................. .. 
MN Min~lis, Stark EIctms. .......... .. 
MN Thief River Falls, Digi Key .....•...•.• 
NJ Camden. Goo. Radio Supp. .......... . 

BDUROS 
~ 

205-883-4270 
602-991-0110 
61 &-272-7242 
408-263-2934 
408-980-2500 
213-781-0505 
303-431-7161 
305-997-7705 
312-966-6000 
317-875-8200 
317-872-5865 
617-821-1500 
617-7n-4866 
617-784-8123 
313-227-3604 
612-332-1325 
218-681-6674 
609-964-8560 

The. Largest 
Relay •• 

Distributor 
in the World. 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 pm. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Sant. Monica, CA 90404 Oakland, CA 94606 

~ BOSCH 
Over 

8,000.000 
Relays & 
Switches 
In Stock. . • 

The 
Largest 
Relay & 

Switches 
Distributor 

in the World. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., /. 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

Manufacturers and Sales Offices Directory 
NJ Clifton, Engrd Assemblies Corp. ......• BOo-4-Baltery 
NJ Plainfield, Mars EIec. .................. 201-757-4332 

,NY Buffalo, Summtt Dist ................. 718-887-2800 
OR Beaverton, Micro Power EIctms. ...... 503-628-7086 
PA Philadelphia, Powell EIctms. ....•..... 215-365-1900 
TX Dallas, Cornpu1er Comps. .. .. .. .. .. .. . 214-239-0271 
WI Milwaukee, Taylor EIctms. ............ 414-241-<1321 
Cen Ontario, Whtte Radio LId ...........•• 416-632-6894 

BOGEN COMMUNICATIONS, INC., 50 Spring St, P.O. 
Box 575, Ramsey, ~ 07446, Tel: 201.,934-8500, 1WX: 
710-990-5047, FAX: 201-934-9832 ............. C'1294 

BOKER'S, INC, 3104 Snelling Ave., Minneapolis, MN 
55406-1937, Tel: 612-72&-9365, FAX: 612-72&-8910; FSC 
No.: 85446; Empl: 110; SIs. Mgr; Andy Tscholl 

BOMAR CRYSTAL, 201 Blackford Ave., Middlesex, NJ 
08846, Tel: 201-356-n87, 800-526-3935, FAX: 1-201-356 
7362; Empl: 75; SIs. Mgr; Steve Weinstein 

BOMCO, See MuShieid Co. 

BONAR KARO-o-LlTE, INC., 421 Feheley Dr, King of 
Prussia, PA 19406, Tel: 215-277-2910, FAX: 215-277-
2956; EmpL: 30; SI8. Mgr; Robert Gorra ....... B'1132 

BOONTON 
FAX: 201-584-3037 

BOONTON ELECTRONICS CORP.,791 Route la, 
Randolph, NJ 07869, Tel: 201-584-1077, 1WX: 710-986-
6215 BOONTRON1CS; FSC No.: 04901; Empl: 180; Sis. 
Mgr; R. Morrell ................................. 001231 

Local Sales Offices & Reps 
AL Huntsville, Sci. Devices ............... 205-538-1969 
AZ Phoenix, Aztec EnIprs. ................ 602-944-9185 
CA North Hollywood. O'Halloren Assocs. 

CA Palo Afto, O'Halloren Assocs. ......... . 
CO Denver, Aztec Entprs. ................ . 
CT Mt Carmel Scl Devices ............ .. 
FL Orlando, Sci. Devices ................ . 
IL Elmhurst, Sector Engrg. Sis., Inc. ..... . 
IN Indienapolis, Sector Engrg. Sis., Inc. .. . 
KS Lenexa, Ramsey Assoc. ............. . 
1'.40 Lenhan, SeHronics ................ .. 
MA Lexington, R. J. Sickles .............. . 
MN Minneapolis, Sector Engrg. Sis., Inc ... . 
MO Maryland Hgts,. Ramsey Assoc. ...... . 
NJ Teaneck. Sci. Devices .............. .. 
NM Albuquerque, Aztec Entprs. .......... . 
NY Rochester, Sci. Devices ...•.•.......... 
NC Winslon-Selem. Sci. Devices ......... . 
OH Centerville, Micro Sis. ................ . 
PA Melrose Pari<, R. Meyers ........... , .. 
TX Austin, Testech ...................... . 
TX Richardson, Testech ................ .. 
lIT Ogden. Aztec EnIprs. ................ . 
WA Bellevue, Sci. Devices .............. .. 
WI Milwaukee, Sector Engrg. Sis., Inc. ... . 

213-877-0173 
415-96&-1600 
303-77&-5285 
203-248-9361 
305-641-8180 . 
312-530-7850 
317-842-1120 
913-541-1007 
301-731-8080 
617-662-5100 
612-593-1809 
314-878-5042 
201-837-1004 
505-262-1688 
716-334-2445 
91 &-765-5n6 
513-433-8171 
215-224-1663 
512-327-7033 
214-644-5010 
801-621-1655 
208-747-5169 
414-352-8280 

BOPLA ENCLOSURES, 7330 Executive Way, Frederick, 
1'.4021701, Tel: 301-698-9300, FAX: 301-698-9494; FSC 

. No.: 4Y52O; Empl: 35; SIs. Mgr; Andy Kassmen 
...................•......•..•................... C'1012 

Local Sales Offices & Reps 
CA Irvine, Comp. Mktg. Assocs. ........... 714-951-5950 
FL Tampa, FL Cornp. SIs. ................ 813-960-7044 
IL Chicago, Paddock Mktg./SIs. ......... 312-452-7852 
IN Nobelsville, R&D EIctms. ............ 317-849-2026 
MA Needham. T.ES.C.O. ........ .. .. .. .... 617-444-7925 
PA Lancaster, Indl Comps. Inc. ........... 215-88&-0650 
VA Reston, Colrud Corp. ................. 703-620-6621 
WA Federal Way, K R. Jensen SIs. . .. ..•.• 208-874-2772 

Local Distributots 
MA Framingham. Now Elctms. ............ 617-872-5876 
OR Portland, Radar EIctms. •. . . . . . . . . . . • . . 503-232-3404 
PA Harrisburg. Cumberland Elctms. •..... 717-232-5999 
PA Lancaster, Peak EIctms. .....•........ 215-293-9000 
WA Seattle, Radar Elec. ........ .... .... ... 206-282-2511 

BORG-WARNER THERMOELECTRICS, BORG
WARNER CORP. See TECA, ThermoElectric 
Cooling America Corp. 

BOSCH, ROBERT, CORP. 2900 S. 25th Ave., Broadview, 
IL 60153, Tel: 312-865-5200, TELEX: 23-5583, FAX: 312-
865-6429; Sis. Mgr; Dieter BIoecks; DisI. Mgr; Deve 
Robson 

Local Sales Offices & Reps 
AL Huntsville, Hughes Assocs. ........... 205-533-9281 
AZ Scottsdale, Luscombe Engrg. ...•.... , 602-949-9333 
CA Campbell Luscombe Engrg. .......... 408-370-2020 
CA Montrose, Luscombe Engrg. .......... 818-24&-9000 
CA Pasadena, Luscombe Engrg. .... ...... 213-684-2000 
co 'Longmont, Piper Sis. . . .•.•.. . .. ..•..•. 303-651-2378 
CT Malison, Conti Younger Assocs. ...... 203-245-1136 
GA Norcross, 20th Century Mktg. .. .. .. .. . 404-446-1999 
IL Woodridge, TrencHronics, Inc......... 312-985-0628 
IA Davenport. Rush & West Assocs. ..... 31&-388-9494 
MA Burlington. Conti Younger ............ 617-273-1582 
MA Burlington. Conti-Younger Assocs. .... 617-273-1582 
1'.41 Sterling Hgts., GeotroniJe .............. 313-254-0520 
MN M1ilneapoUs, H.M.A., Inc. .............. 612-888-2122 
MO Bellwin, Rush & West Assocs. ........ 319-394-7271 
1'.40 St. Louis, Rush & West Assocs. ...•... 314-965-3322 
NY Liverpool Bradnon Assocs. ........... 315-652-3954 
NY Yonkers, Sonkin Assocs. .. .. .. .. .. .. .. 914-968-8282 
NC Raleigh. 20th Century Mktg. .......... 91 &-762-4624 
OH Richfield, GeotroniJe Inc. ........ .. ..... 21 ~1 00 
PA Comwells HIs., WilHam Staats Co. ••.. 215-63&-5231 
PA Nooisiown. Brandon Assocs. ...•..... 215-278-0500 
TN Memphis, 20th Century Mktg. ......... 901-758-4681 
TX Dallas, P.J. Scanlon Co. ............... 214-231-4861 
TX Lewisville, Jim Hughes Co. ........... 214-221-1536 
WA Mercer Island, Electronic Comp. Sis. .. 206-232-9301 

BOSCHERT,INC., Computer Products/Boschert, 
3797 Spinnaker Ct, Fremont, CA 94538, Tel: 415-657-
6700, FAX: 415-683-6400 ;.............. 001684,1699 

Refer to Computer Products, Inc., Fremon~ CA, for sales 
offices, Reps. and Distributors. 

BOSCHERT, INC. See Computer Products, Inc. 

BaUI08 
V' 

BOURNS, INC., Resistive Components Group, 
1200 Columbia Ave., RIverside, CA 92507, Tel: 714-781-
5050, 1WX: 910-332-1252; Empl: 6000; SIs. Mgr; Dennis 
Lause; DisI. Mgr; Vince Ingrao . 
.............................. A'1876-18n, 2084-2087 

Local Sales Offices & Reps 
AL Huntsville, CSR EIctms. ..•. . • . . •• . . • . . 205-533-2444 
AZ Phoenix, Summit Sis. ................. 602-998-4850 
CA calabasas, Quad Rep. Inc. .. , ......... 818-887-4219 
CA Irvine, Quad Rep. Inc. ................. 714-261-6706 
CA San Diego, Quad Rep.lnc. • . . . . . . • . . • . . 61 &-58Q-8330 
CA Sen Jose, QuadRep, Inc. . . • . . • . . • . . . . . 408-948-4000 
CO Parker, Parker Webster ............... 303-841-4888 
FL Altamonte Springs, Dyne-A-Mark ..... 305-831-2097 
FL Clearwater, Dyne-A-Mark ............. 813-441-4702 
FL Ft Lauderdale, Dyne-A-Mark.......... 305-nl-6501 
FL Palm Bey, Dyne-A-Mark .............. 305-727-0192 
GA Atlanta, CSR EIctms. .. .. .. .. .. .. .. .. .. 404-398-3720 
10 Boise, Intermountain Technlg. ..•....• 208-322-5022 
IN Cenne~ Technlg. Mktg. Corp. ......... 317-844-8462 
IN Ft Wayne, Technlg. Mktg. Corp. ....... 21&-432-5553 
IA Cedar Rapids, REP Assocs. Corp. .. .. • 31 &-373-0152 
KY Louisville, Technlg. Mktg. Corp: ....... 502-49&-7808 
1'.40 Baltimore,Micro-Cornp................ 301-247-0400 
MA Lexington, John E Boeing Co. ........ 617-662-2500 
1'.41 Detroit, Ralhburg Assocs. .......... '... 313-882-1717 
MN Edina, Mel Foster ..................... 612-941-9790 
MO Bridgeton. Centech ................... 314-291-4230 
MO Raytown, Centech .................... 816-358-8100 
NJ Bellmawr, Thomas Assocs. ........... 60&-933-2600 
NY Ithaca. Bob Dean ..................... 607-257-1111 
NY Melville, Comtronic Assocs. ........... 516-24&-0505 
NC Raleigh, CSR EIc;tms. ................. 91 &-878-9200 
OH Richfield, Bear Mktg. .... .. .. .. .. .. .... 218-85&-3131 
OK Oklahoma ettv, Arrvnon & Rizos ...•.. 405-942-2552 
OR Portland, J. J. Backer ................. 503-297-8744 
OR Salem. J. J. Backer ................... 503-362-0717 
TX Austin, Ammon & Rizos ............... 512-454-5131 
TX Dallas, Ammon & Rizos ............... 214-644-5591 
TX Houston, Ammon & Rizos ............ 713-78Hl240 
lIT San Lake ettv, Parker Webster . .. ... .• 801-268-9939 
VA Huddleston, Micro-Comp .;........... 301-247-0400 
WA Seattle. J. J. Backer ............ .. ..... 208-285-1300 

Local Distributots 
AL Hul11SVille, Hal~ark EIctms. ••... ...•. 205-837-8700 
AL Huntsville, Hamilton/Avnet EIctms. •.• 205-837-7210 
AL Huntsville, Poo-/Washington ...... 205-837-9300 
AL Hul11SVille. Schweber ..•.....•..•.•.•. 205-882-2200 
AZ Phoenix, Hall-Mark EIctms. •.•..••..•• 602-243-8601 
AZ Phoenix, Schweber EIctms. ........... 602-997-4874 
AZ Phoenix, TTl .... .. .. .. .. .. .. .. .. .. .. .. 602-661-0222 
AZ Tempe, Bellinds. ..................... 602-986-7800 

636 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 
AZ T_ EIcIm SUpp. . ... . ••.••..•.. ... 602-258-4769 
AZ T_ Hamifton/Avnet ..•.••..•..•.. 602-231-5100 
CA Canoga Park, Schweber EIctms. ..•... 213-999-4702 
CA ChalsWolth, Avnet EIctms. ............ 213-700-2600 
CA ChaIswoI1h, TTl ..•............•...... 818-709-1010 
CA Citrus HIs, Hall-MaJ1< EIctms. . . . . . . . . .. 916-443-7282 
CA Compton, Harper 8.I.D. .. . . . • . . . . . . . . . . 213-979-5090 
CA Costa Mesa, Avnet EIctms. ........... 213-558-2313 
CA Costa Mesa, Avnet EIctms. ........... 714-754-6111 
CA Costa Mesa, Hamifton EIctms. •..•.... 714-641-4100 
CA Culver City, Hamifton Electro Sis. ..... 213-558-2121 
CA Culver City, Hamifton Electro Sis. 

.................................... 213-558-2883/84 
CA EI Segundo, HaI~ EIctms. ........ 213-643-9101 
CA Garden Grove, Bellinds. ......•....... 213-444-0301 
CA Gardena, Bellinds. .•..•.............. 213-515-1800 
CA Irvine, Schweber EIctms. . . . . . . . . . . . . . . 714-883-0261 
CA Irvine, Schweber EIctms. .. . . . . . . • . . . .. 714-556-3880 
CA Oakland, Brill Elclms. ................. 415-834-5888 
CA Riverside, EIcIm Supp. Corp. ......... 714-787-9220 
CA Roseville, Bellinds. ................... 916-969-3100 
CA Sacramento, Hamiftonl Avnet .•....... 916-920-3150 
CA Sacramento, Schweber EIctms. ....... 916-929-9732 
CA San Diego, Belllnds. .................. 619-268-1277 
CA San Diego, EIcIm Supp. .............. 619-278-5020 
CA San Diego, HaI~MaJ1< EIctms. ......... 619-268-1201 
CA San Diego, Hamifton/Avnet •.......... 619-571-7500 
CA San Jose, TTl ........................ 408-943-9155 
CA Santa Ana, TeI<nopak ................. 714-558-8840 
CA Santa Clara, Schweber EIctms. ....... 408-496-0200 
CA Santa Clara, Schweber EIctms. ....... 408-748-4700 
CA Sunnyvale, Belllnds ........•..•....... 408-734-8570 
CA Sunnyvale, HaI~MaJ1< EIctms. ......... 408-773-9990 
CA Sunnyvale, Hamifton/Avnet ........... 408-743-3300 
CA Tustin, HaI~MaJ1< Elctms. ............. 714-669-0681 
CA Woodland Hills, Avnet EIctms. ........ 213-884-3322 
CO Denver, NewaJ1< EIctms. .............. 303-757-3351 
CO Englewood, H~aJ1< EIctms. ........ 303-790-1662 
CO Englewood, Hamiftonl Avnet .......... 303-779-9998 
CO Wheal Ridge, Bellinds. ..•............ 303-424-1985 
CT Danbury, Hamifton/Avnet ............. 203-797-2856 
CT Danbury, Schweber Elclms. . . • . . . . . . .. 203-792-3500 
CT Hamden, Alma EIctms. Corp. .. . . . . . . . . 203-288-6556 
CT Norwalk, Pioneer SId . . . . . . . •. . . . . . . . • 203-853-1515 
CT StaIIord, TTl .......................... 203-375-1400 
CT Wallingford, Midan Elclms. ............ 203-265-2077 
FL Aftarnonte Springs, ~ SId ... . . .. 305-834-9090 
FL Aftarnonte Springs, Schweber EIctms. 

FL Clearwater, HaI~aJ1< EIctms. ........ . 
FL Dania, Summit Distrs. ................ . 
FL Ft Lauderdale, HaI~MaJ1< EIctms. .... . 
FL Ft Lauderdale, Hamiftonl Avnet ...... . 
FL Ft Lauderdale, Hammond EIctms. ... . 
FL Ft Lauderdale, Pioneer IWashington .. 
FL Hollywood, Schweber Elclms. ........ . 
FL Largo, Graham EIctms. •.....•........ 
FL Orlando, Hal~MaJ1< ................... . 
FL Orlando, Hammond Elctms. ..•........ 
FL Ortando, Pioneer IOriando ........... . 
FL Orlando, TTl .................•..•..... 
FL St Petersburg, Hal~aJ1< EIctms. .... . 
FL St Petersburg, Hamiftonl Avnet ...... . 
FL Winter Park, Hamiftonl Avnet ......... . 
GA Norcross, HaI~MaJ1< Elclms. •......... 
GA Norcross, Hamittonl Avnet ..•......... 
GA Norcross, Hammond Elctms. ......... . 
GA Norcross, Pioneer IWashington ...... . 
GA Norcross, Schweber EIctms. ......... . 
GA Norcross, TTl ........................ . 
IL Bensenville, Hal~aJ1< EIctms. ....... . 
Il Bensenville, Hamittonl Avnet ......... . 
IL Chicago. Bell Inds. ............•....... 
IL Chicago, NewaJ1< Elclms. .•...•....... 
IL Elk Grove Village, Pioneer Sid. ....... . 
IL Elk Grove Village, Schweber EIctms. .. 
IL Palatine, Ohm EIctms. .•.............. 
IN Carme~ Hamittonl Avnet .........•..•. 
IN Fort Wayne, Graham Elctms. ........ . 
IN Indianapolis, Graham Elclms. ........ . 
IN Indianapolis, Pioneer SId Elclms. .... . 
IN Lafayette, Graham Elctms. ........... . 
IA Cedar Rapids, Bellinds. ............. . 
IA Cedar Rapids, Haminonl Avnet ....... . 
IA Cedar Rapids, Schweber Elctms. .... . 
KS Lenexa, Hal~MaJ1< Elctms. .....•...... 
KS Overland Park, Schweber Elctms. ..... 
KS Overland Pk., Hamittonl Avnet EIctms. 

MD Ballimore, Radio Elec. Svc. Co ...... . 
MD Beltsville, Radio Elec. SVc. Co ........ . 
MD Columbia, HaI~aJ1< Elctms. ......... . 
MD Columbia, Hamittonl Avnet ........... . 
MD Gaithersburg, Aimo Elctms. Corp ..... . 
MD Gaithersburg, Pioneer IWashington •.. 
MD Gailhersburg, Schweber Elctms. ..... . 
MA Bedford, Schweber Elclms. ...•..•.... 
MA Canton, Almo Elclms. Corp ........... . 

305-331-7555 
813-530-4543 
305-92G-6253 
305-971-9280 
305-971-2900 
305-973-7103 
305-771-7520 
305-927-0511 
813-541-4434 
305-855-4020 
305-849-6060 
305-834-9090 
305-859-1000 
813-576-8691 
813-576-3930 
305-628-3868 
404-447-8000 
404-447-7500 
404-449-1996 
404-44B- t 711 
404-449-9170 
404-662-Q911 
312-860-3800 
312-860-6523 
312-982-9210 
312-638-4411 
312-437-9680 
312-364-3750 
312-359-5500 
317-844-9333 
219-423-3422 
317-634-8202 
317-849-7300 
317-423-5564 
319-395-0730 
319-362-4757 
319-373-1417 
913-868-4747 
913-492-2921 

913-888-6900 
301-529-0500 
202-937-9100 
301-796-9300 
301-995-3500 
301-670.0090 
301-921-0660 
301-840.5900 
617-275-5100 
617-821-1450 

MA Lexington, Pioneer SId .............. . 
MA Norwood, Gertler EIctms. ............ . 
MA Woburn, Hal~aJ1< Elclms. ........... . 
MA Woburn, Hamittonl Avnet ............ . 
MI Flint AS Elctms. ..................... . 
MI Grand Rapids, Haminonl Avnet ...... . 
MI Grand Rapids, AS EIctms. ........... . 
MI Kalamazoo, AS EIctms. .............. . 
MI Uvonia, Haminonl Avnet ............. . 
MI Uvonia, Pioneer SId EIctms. ......... . 
MI Uvonia, AS Elctms. •.................. 
MI Uvonia, Schweber EIctms. ........... . 
MI Roseville, RS Elclms. ................ . 
MI Wyandotte, AS Elclms. .............. . 
MN Bloomington, HaI~aJ1< Elctms. ...... . 
MN Eden Prairie, Schweber Elctms. ...... . 
MN Edina, Schweber Elctms. ............ . 
MN Minneapolis, NewaJ1< EIctms. ........• 
MN Minnetonka, Haminonl Avnet ......... . 
MN Mimetonka, Pioneer SId Elctms. .... . 
MO Earth City, Haminonl Avnet .......... . 
MO Earth City, Schweber Elclms. ........ . 
MO Maryland HIs, Hal~MaJ1< EIctms. ..... . 
NH Hudson, C&H EIctms. ................ . 
NH Manchester, Schweber Elclms. ...... . 
NJ Camden, General Radio ............. . 
NJ Gherry Hil~ HaI~aJ1< Elclms. ........ . 
NJ Cherry HiI~ Hamiftonl Avnet .......... . 
NJ Clifton, J-Mar Elctms. ................ . 
NJ Fairfie~ Hal~MaJ1< Elctms. ........... . 
NJ Fairfield, Hamiftonl Avnet ............ . 
NJ Fairfie~ Schweber Elclms. .......... . 
NJ Pine Brook, Pioneer SId ............. . 
NM Albuquerque, Bellinds. .............. . 
NM Albuquerque, Haminonl Avnet Elctms. 

NY Bohemia, TTl ........................ . 
NY Buffalo, Summ~ Distrs. ............... . 
NY E. Syracuse, Haminonl Avnet ........ . 
NY Fairport, Pipneer-Harvey ............. . 
NY Hauppauge, Haminonl Avnet ......... . 
NY Hauppauge, Mast Distrs. ............. . 
NY Hauppauge, Pioneer-Harvey ......... . 
NY Melville, Hami~onl Avnet ............. . 
NY Rochester, Hamiftonl Avnet Elctms. .. . 
NY Rochester, Schweber Elclms ......... . 
NY Rochester, Summ~ Dislrs. ........... . 
NY Ronkonkoma, Hal~MaJ1< Elctms. ..... . 
NY Vestal, Pioneer SId .................. . 
NY Westbury, Schweber Elctms. ......... . 
NC Charlotte, Pioneer IWashington ...... . 
NC Greensboro, Hammond Elctms. ...... . 
NC Raleigh, HaI~MaJ1< Elctms. ........... . 
NC Raleigh, HaI~MaJ1< Elctms. ........... . 
NC Raleigh, Hami~onl Avnet ............. . 
NC Raleigh, Schweber Elctms. .......... . 
OH Beachwood, Schweber Elctms. ...... . 
OH CinCinnati, HaI~MaJ1< Elctms. ......... . 
OH Cincinnati, Hug~eters ........... . 
OH Cleveland, Hamiftonl Avnet ..... ~ .... . 
OH Cleveland, Pioneer SId .............. . 
OH Columbus, Graham Elctms. .......... . 
OH Columbus, Hughes-Peters ........... . 
OH Dayton, Bellinds. .................... . 
OH Dayton, Haminonl Avnet ............. . 
OH Dayton, Pioneer SId ................. . 
OH Dayton, Schweber Elctms. ........... . 
OH Maumee, RS Elctms. ................ . 
OH Solon, Hal~MaJ1< EIctms. ............. . 
OH Westerville, Hal~MaJ1< Elctms. ....... . 
OK Tulsa, Hal~aJ1< Elctms. ....•......... 
OK Tulsa, Schweber Elclms. ............. . 
OR Beaverton, Almac Elctms. .... , .•...... 
OR Lake Oswego, Bell Inds. ............. . 
OR Lake Oswego, Hamiftonl Avnet Elctrns. 

PA Horsham, Pioneer/Washington ...... . 
PA Horsham, Schweber Elctrns. ......... . 
PA Philadelphia, Almo Elctms. Corp ...... . 
PA Pittsburgh, Almo Elctms. Corp ........ . 
PA Pittsburgh, Pioneer SId EIctms. ...... . 
PA Pittsburgh, Schweber Elctms. ........ . 
SC Greenville, Hammond Elctms. ........ . 
TN Nashville, Graham Elctms. ........... . 
TX Austin, HaI~MaJ1< Elctms. ............ . 
TX Austin, Haminonl Avnet .............. . 
TX Austin, Harrison Equip. Co ............ . 
TX Austin, Pioneer SId Elctms. .......... . 
TX Austin, Schweber Elctms ............. . 
TX Dalles, HaI~MaJ1< Elctms. ............ . 
TX Dalles, HaI~MaJ1< Elctms. ............ . 
TX Dallas, Harrison Equip. Co ............ . 
TX Dalles, Pioneer SId Elctrns. .......... . 
TX Dallas, Schweber Elctms. ............ . 
TX EI Paso, Ideal IndL Elctm Supp ....... . 
TX Fort Worth, TTl ...................... . 
TX Houston, Hal~MaJ1< Elclms. .......... . 
TX Houston, Hamiftonl Avnet ............ . 

617-863-1200 
617-769-6000 
617-935-9777 
617-273-7500 
313-762-5800 
616-243-8805 
616-241-3483 
616-381-5470 
313-522-4700 
313-525-1800 
313-525-1155 
313-525-8100 
313-779-2450 
313-AV2-588O 
612-654-3223 
612~941-5280 

612-941-5280 
612-331-6350 
612-932-0600 
612-935-5444 
314-344-1200 
314-739-0526 
314-291-5350 
603-882-1133 
603-625-2250 
609-964-8560 
609-424-7300 
609-424-0110 
201-772-6400 
201-575-4415 
201-575-3390 
201-227-7880 
201-227-1262 
505-292-2700 

505-765-1500 
516-567-1500 
716-884-3450 
315-437-2647 
116-381-7070 
516-231-9800 
516-273-4422 
516-231-9200 
516-454-6000 
716-475-9130 
716-424-2222 
716-334-8110 
516-737-0600 
607-748-8211 
516-334-7474 
704-527-8186 
919-275-6391 
919-872-6286 
919-872-0712 
919-678-0819 
919-676-0000 
216-464-2970 
513-563-5980 
513-351-2000 
216-831-3500 
216-587-3600 
614-895-1590 
614-294-5351 
513-434-8213 
513-433-0610 
513-236-9900 
513-439-1800 
419-693-0721 
216-349-4832 
614-691-4555 
918-665-3200 
919-622-8000 
503-641-9070 
503-241-4115 

503-635-8831 
215-674-4000 
215-441-0600 
215-698-4000 
412-931-5990 
412-782-2300 
412-782-1600 
803-233-4121 
615-242-2682 
512-258-8648 
512-837-8911 
512-458-3555 
512-835-4000 
512-458-8253 
214-343-5000 
214-341-1147 
214-239-2750 
214-386-7300 
214-661-5010 
915-779-6647 
214-429-1440 
713-781-6100 
713-975-3501 

BOWMAR 
TX Houston, Harrison Equip. Co ........ . 
TX Houston, Pioneer SId ..........•.•.... 
TX Houston, Pioneer SId EIctms. 
TX Houston, Schweber EIctms. .......... . 
TX Irving, Hamiftonl Avnet ........•....... 
TX StaIIord, Harrison Equip. ............. . 
UT san Lake City, Bellinds. ............. . 
UT san Lake City, Hamifton/Avnet ...... . 
WA Bellevue, Almac EIctms. ............. . 
WA Bellevue, Bellinds. .................. . 
WA Bellevue, Hamiftonl Avnet ............ . 
WI Brookfield, Schweber EIctms. ........ . 
WI Mequon, Taylor EIec. ................ . 
WI Milwaukee, Electronic Expd. ......... . 
WI New Benin, Hamiftonl Avnet ......... . 
WI oak Creek, HaI~MaJ1< Elclms. ........ . 
WI Waukasha, Bellinds. ................ . 

713-879-2600 
713-988-5555 
214-386-7300 
713-784-3600 
214-659-4100 
713-879-2600 
801-972-6969 
801-972-2800 
206-643-9992 
206-747-1515 
206-643-3950 
414-784-9020 
414-241-4321 
414-228-8100 
414-784-4510 
414-761-3000 
414-547-8879 

BOURNS INSTRUMENTS INC, 1200 Columbia, 
Riverside, CA 92507, Tel: 714-781-5148, TWX: 910.332-
6103; EmpL: 220; SIs. Mgr c Oemis Dalbeck 

BOWMAR INSTRUMENT CORP, Aerospace Div, 
8OOOBlulfton Ad Ft Wayne, IN 46609, Tel: 219-747-3121, 
TWX: 810-332-1510; FSC No.: 99479; EmpL: 215; SIs. 
Mgr c Gary McClintick 

BOWMAR INSTRUMENT CORP, Data Entry 
Division, 4840 126th Ave. N., Clearwater, FL 34622-4796, 
Tel: 813-573-2525, TWX: 810.863-0375, FAX: 813-573-
1317; EmpL: 100; SIs. Mgrc waner Kunz 

BOWMAR TELECOMMUNICA nONS DIV.,531 Main 
St, Acton, MA 01720, Tel: 508-263-8385, TWX: 710.347-
1441, FAX: 617-263-3358; Empl.: 60; Sis. Mgr c John Hyatt 
................................................. 001379 

Local Sales Offices & Reps 
CA Palo AHo, Mallard Mklg. . . . ... . . . . . . . .. 415-96H)456 
CA Santa Ana, Brooks-Moore&Assocs. .. 714-541-2044 
CO Commerce City, Meas. eonsns. ....... 303-286-1414 
FL Lakeland, Cuny Controls ....•........ 813-646-5781 
GA Atlanta, Cascade Controls ............ 404-587-1368 
IL Des Plaines, Uncoln, Hodges & Assocs. 

. ...................................... 312-297-3810 
KS Overland Pari<, Barry Sis. ............. 913-642-0270 
LA Baton Rouge, Mid-South Sis. ......... 504-924-0106 
LA Lake Charles, Mid South SIs. ......... 318-433-0356 
LA Slidel~ Mitl-South Sis. . . . . . . . . . . . . . . . .. 504-641-7480 
MD Columbia, Tyler Grillin Co. ............ 301-995-1215 
MA Billerica, Eastronix, Inc. ............... 508-670.2400 
MI Uvonia, Amtech Reps. ................ 313-474-8300 
MN Minneapolis, WaHam SIs. Co ......... 612-781-2778 
MO St Louis, Barry Sis. ................... 314-821-2525 
NJ Perth Amboy, COSine,lnc .............. 201-442-3800 
NM Albuquerque, Meas. Consns. . . . . . . . . .. 303-286-1414 
NY Clarence, Ell/Trott Elclms. .•...•..... 7t6-634-85oo 
NY Pittsford, EIL/Trott Elctms. ............ 716-586-8251 
NC Charlotte, EIL/Trott Elclms. ........... 704-376-2237 
OH Dayton, J. C. Hofstetter Co. ........... 513-296-1010 
OH Medina, J. C. Hofstetter Co. ........... 216-241-4880 
OR Porlland, Frank Jackson Assocs. . . . . .. 503-645-6511 
PA Hickory, J. C. Hofstetter Co. ........... 412-356-2305 
PA Paoli, Tyler Grillin Co ................. 215-647-1550 
TN Knol<Ville, Ell/Trott Elclms. ........... 615-525-9871 
TX carrolnon, Sealon Corp. .............. 214-38CHl414 
UT Centerville, Measurement Consns. .... 801-298-3388 
WA Redmond, Frank Jackson Assocs. ...• 206-861-7277 
WI Janesville, Lincoln, Hodges & Assocs. 

. ........................ 608-754-4214,414-542-3087 

Local Distributors 
CA Los Angeles, ElL Inslrs. ............... 213-685-7020 
CA Sunnyvale, ElL Instrs. ................. 408-245-4320 

~~~ 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 10th St Oakland. CA 94606 

(~) 
(213) 452-8002 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 637 



BOWMAR 
00 Denver, Eilinstrs. •..•••..•......•..•. 303-534-4160 
CT Middleton, ElL Instrs. .. .. .. .. .. .. .. .. .. 203-346-6646 
FL Palm Bay, EIlInstrs. ...... .. .. .. .. .... 407-725-8300 
IL Bridgeview, ElL Instrs. ................ 312-430-2292 
IN Indianapolis, EIlInstrs. ....... ........ 317'54&1373 
KY Louisville, EIlInstrs. .................. 502-454-3420 
MD Sparks, ElLinstrs. .................... 301-771-4800 
MA Burling1on, EIlInstrs. ................. 617-272-9450 
NJ Pennsauken, EIlInstrs. ............... 609-488-0474 
NY Hauppauge, Eillnstrs. ................ 516-231-6333 
OH Day1on, EILInstrs. .................... 513-435-2134 
PA Pittsburgh, E.LL ................. , . .... 412-823-2255 
TX Dallas, Ell Instrs. ..................... 214-931-1236 
TX Houston, Ell Instrs. ................... 714-271-3100 
VA Springfield, Ell Instrs. ................. 703-5$.2611 
WA Redmond, EIlInstrs. . . .. . .. .. .. . . . . .. . 206-882-3222 

BP MICROSYSTEMS, 10681 Haddington, S1e. 190, 
Houston, TX 77043, Tel: 713-461-9430, 1-800-225-2102, 
TB.EX: 1561477, FAX: 713-461-7413; Empl: 7 

BRADFORD ELECTRONICS, INC., 550 High Street, 
Bradford, PA 16701, Tel: 814-362-5700, TB.EX: 914496, 
FAX: 814-362-5635; FSC No.: 24546; Empl: 225; SIs. 
Mgr: Gerald M. Miller; Dist. Mgr: Jon Trabert 
......................... , . .•. A·l024-1025, 1879-1889 

Local Sales Offices & Reps 
AI. Hun1sville, JWL Assocs. .............. 205-883-1712 
I'OZ Tempe, Bradford SIs. Off. ............. 602-966-0291 
CA Los Alamitos, Reed Elctms. Mklg. .. . .. 213-598-6676 
CA Redwood City, J. S. Healon Co. ....... 415-367-9000 
CA San Diego, Bradford SIs. Off ........... 61!Hl9O-5112 
00 Colorado Springs, Bradford Sis. Off. '" 303-593-7529 
00 Loveland, Bradford Sis. Off. ........... 303-667-7500 
CT Guilford, Kaelber & Mack ............. 203-38~8643 
FL Coral Springs, Graham Assocs. Inc. . . . 305-775-6733 
FL Melboume, Graham Assocs., Inc. ..•.. 407-773-6631 
FL Palm Beh. Gdns., Graham Assocs. Inc. 

••... ... ... . ..•.. ... ... ... .. ... ... . . . .. 407-622-4049 
FL Wimer Gdn., Graham Assocs. Inc. ..•.. 407-658-9369 
GA Allan1a, JWL Assocs. ................. 404-320-7643 
IL Skokie, IRI ............................ 312-967-8430 
IN Fl Wayne, Scott Elctms. .............. 219-489-5690 
IN IndianapoUs, Scott Elctms. ............ 317-841-()()10 
KS Shawnee Mission, Bradford SIs. Off. •. 913-432-9140 
MD Glen Bumie, Tri-Mark ................. 301-761-6000 
MA Wakefield, Howard C. Jappe Co. ...... 617-245-9359 
MI Plymouth, Jay Mklg. Assocs. .. . . . . . . .. 313-45~12oo 

MN Bloomington, IRI ...................... 612-854-1120 
NJ Fairlawn, Kaelber 8. Mack............. 201-797-7865 
NY Commack, Kaelber & Mack ........... 51~2924 
NY Liverpoo~ Bradford SIs..Off ............ 315-457-1401 
NC Pineville, JWL Assocs. ................ 704-541-5750 
NC Raleigh, JWL Assocs. ................. 91~787-4836 

OH Cincinnati, Scott EIctms. .............. 513-791-2513 
OH Claveland, Scott EIctms. .............. 216-473-5050 
OH Day1on, Scott Elctms. ................. 513-294-0539 
OH Reynoldsburg, Scott EIc1ms. .......... 614-863-1281 
OR Baeverton, LD EIctms. ................ 503-684-5571 
PA Horsham, 1M1 ........................ 215-441-4300 
TX Dallas, E. F. Aymond Co. . .. . .. . .. . . . .. 214-826-7620 
TX San Anlonio, E. F. Aymond Co. ........ 512-675-8339 
WA Snohomish, LD Elctms. ............... 206-566-0511 
WA Spokane, LD EIctms. .. .. . . .. . .. . . . .. .. 5~922-4863 
WI Milwaukee, IRI ........................ 414-25~ 
Can Scarborough, Onto Bradford EIc1ms., Inc. 

....................................... 514-483-3812 

Local Distributors 
AI. Hun1sville, Schweber Elctms. ......... 205-695-0480 
I'OZ Phoenix, Schweber Elclrns. ........... 602-997-4874 
I'OZ Tempe, AcaciaIVNR EIctms. ......... 602-894-2874 
I'OZ Tempe, Ball Inds. ..................... 602-966-7600 
I'OZ Tempe, Schweber Elclms. ............ 602-431-0030 
I'OZ Temps, Shelley-Ragon, Inc. ........... 602-894-2058 
I'OZ Tempe, T.T.I., Inc. ..................... 602-431-1191 
CA Canog.a PI<., Schweber Elctms. . • . . . . . . 818-~702 
CA Chatsworth, Shelley-Ragon, Inc. .....• 818-998-3333 
CA Cha1sworth, T.T.I,Inc. ................. 818-7~1010 
CA Cypress. Ballinds. .................... 714-895-7801 
CA Denver, T.T.I, Inc. ..................... 303-4~6806 
CA Garden Grove, Bellinds. .. . . . . . . . . . . .. 714-220-0sel 
CA Gardena, Bellinds. ................... 213-51&-1800 
CA Irvine, AcacialVNR Elctms. ........... 213-971-2428 
CA Irvine, Schweber EIctms. .. . . • . . . . . . . . . 714-863-0254 
CA Lakewood, AcaciaIVNR Elctms. ...... 303-232-2882 
CA Los Angeles, Bellinds. .. , .. . .. . .. . . . .. 213-826-6778 
CA Milpitas, T.T.I, Inc. ..................... 408-948-5577 
CA Rocklin, Bellinds. ..................... 916-652-0414 
CA Sacramento, Schweber EIctms. ....... 918-92~9732 
CA San Diego, Acacia/VNR Elctms. ...... 61~565-4365 
CA San Diego, Neumann EIctms. . . . . . . . .. 61 ~95-3oo5 
CA San Diego, Shelley-Ragon, Inc. ....... 61~7t33 
CA San Diego, T.n Inc. .................. 61~567-4868 
CA San Diego, WyIe Distbn. Grp. ......... 61 ~565-9171 
CA San Jose, Schweber EIc1ms. .. . . . . . . .. 408-948-7171 
CA San Jose, Shelley-Ragon, Inc. ........ 406-432-0600 
CA San1a Ana, T.T.~ Inc. .................. 714-641-9393 

Manufacturers and Sales Offices Directory 
CA Santa Clara, WyIe Distbn. Grp. ........ 408-727-2500 
CA Sunnyvale, AcacialVNR EIctms. ...... 408-745-7200 
CA Sunnyvale, Belllnds. .................. 408-734-8570 
CA Thousand Oaks, Bell Inds. ...........• 805-499-6821 
CA Wheal Ridge, Bellinds. Inc. ........... 303-424-1985 
00 Denver,lEC .......................... 303-292-6121 
00 Englewood, Shelley-Ragon, Inc. .. . . • . • 303-762-OS70 
CT Danbury, Schweber EIctms.·. . . . . . . . . .. 203-748-7080 
CT Oxford, Schweber EIctms. ..•......•.. 203-264-4700 
CT Wallingtord, Almo EIctms. Corp. .. . . . .. 203-26~6801 

CT Wallingtord, Cronin EIc1ms., Inc. .. . . . .. 203-265-3134 
CT Wallingford, T_T.~ Inc. ................. 203-284-7474 
FL AItalnon1e Springs, Schweber Elclrns. 

. . . . • . . . .. .. . . . .. . .. .. . .. . . • . . .. . .. . ... 305-331-7555 
FL Ft Lauderdale, Harnmond EIctms. .... 305-973-7103 
FL Orlando, Hammond Elctms. ......... " 305-84~6060 
FL Orlando, T.T.I, Inc............. .......... 407-85~looo 
FL Pompano Beh., Schweber Elclrns. .... 305-977-7511 
FL Tampa, Shelley-Ragon, Inc. ...•..•.... 813-623-6560 
GA Norcross, Schweber EIctms. .......... 404-446-5842 
GA Norcross, T.T.~ Inc. ................... 404-862-0011 
Il Elk Grove VI., Belllnds., Inc. . .. . . .. .... 312-840-1910 
IL Elk Grove VI., Schweber EIctms. ...... 312-384-3750 
IL Lombard, Shelley-Ragon. Inc. ......... 312-6~8633 
IN Ft Wayne, Bell Inds., Inc. .. . . . .. . . . . . . • 21 ~23-3422 
IN Indianapo6s, Belllnds., Inc. ..•......... 317-875-8200 
IA Cedar Rapids, Schweber EIctms. ..... 31 ~73-1417 
KS Overland Pk., Schweber Elclrns. ...... 913-492-2921 
MD Columbia. T.n Inc. ................... 301-995-1331 
MD Gaithersburg, M.S EIctms. ..•......... 301-921-0200 
MD Gaithersburg, Schweber EIctms. ...... 301-840-5900 
MD Jessup, Almo EIctms. Corp. ........... 301-953-2566 
MD Wh~e Marsh, Rasco/Baltimore, Inc. ... 301-5~0500 
MA Bedford, Schweber Elctms.. ......•..... 617-275-5100 
MA Canton, Alma Elctms., Inc. ............ 617-821-1450 
MA Needham, Cronin Elclms., Inc. ........ 617-449-5000 
MA Wilmington, T.T.~ Inc. ..•.............. 508-858-4700 
MA Woburn, S1er1ing Elctms. . . . .. .. . ...... 617-938-6200 
MI Ann Arbor, Belllnds., Inc. ............. 313-971-9093 
MI Livonia, Schweber Elctms. .... ;....... 313-&25-8100 
MN Eden Prairie, T.T.I,Inc. ................ 612-944-5080 
MN Edina, Schweber EIctms. ............. 612-941-5280 
MN St Pau~ Shelley-Ragon, Inc. .......... 612-642-2828 
MO Earth City, Schweber EIctms. .•....... 314-739-0526 
MD Independence, Shelley-Ragon, Inc. .... 818-254-3410 
NJ East Brunswick, Almo EIctms. Corp. .. 201-613-0200 
NJ Fairfield, Schweber Elctms. ........... 201-227-7880 
NJ Mt Laure~ T.T.I, Inc. .. .. . . . . .. . . ... . . .. ~234-8400 
NJ Pinebrook, Schweber Elctms. ......... 201-227-7860 
NM Albuquerque, Bell Inds., Inc. .. . . . . . . . . . 505-292-2700 
NY Bohemia, Justin Elctms., Inc. • . . . . . . . . . 518-58~000 
NY Medford, L~ Shelley-Ragon, Inc. . . . . . .• 516-447-2000 
NY Rochester, Schweber EIctms. ......... 716-424-2222 
NY Ronkonkoma, T.T.~ Inc. ............... 518-737-2073 
NY Valley S1rearn, LI, L & S EIctms. ....... 518-561-2474 
NY Westbury, Schweber Elctms. .......... 518-334-7474 
NC Greensboro, Hanvnond Elclms. . .. . . .. 91 ~275-6391 
NC Raleigh, Rasco/Raleigh .............. 91~781-57oo 
NC Raleigh, Schweber EIctms. ..•........ 91 ~878-0000 
OH Beachwood, Schweber Elctms. ....... 216-464-2970 
OH Columbus, Hughes-Peters, Inc. ....... 614-294-5351 
OH Columbus, T.n, Inc. .................. 614-848-5770 
OH Day1on, Belllnds., Inc. ................ 513-434-8231 
OH Day1on, Bell Inds., Inc. ................ 513-435-8680 
OH Day1on, Schweber Elctrns. ............ 513-43~ 1800 
OK Tulsa, Schweber Elclms. . . . . . . . . . . . . .. 916-622-6000 
OR Beaverton, Shelley-Ragon, Inc. •. . . . . .. 503-641-1691 
OR Lake Osego, Bell Inds., Inc. ........... 503-241-4115 
PA Horsham, Schweber EIctms. .......... 215-441-0600 
PA Mers, Almo Elctms. Corp. ............. 412-931-5990 
PA McKean, Advacorn, Inc. ............... 814-476-7774 
PA Philadelphia. Almo Elclrns. Corp. ...... 215-698-4009 
PA Pittsburgh, Schweber EIctms. ......... 412-782-1600 
TX Austin, Schweber EIcIrnS. ............. 512-33~0086 
TX Dallas, Schweber Elclms. ............. 214-861-5010 
TX Dallas, Shelley-Ragon, Inc. ...•.•...... 21~2424 
TX Ft Worth, T.T.~ Inc. ................... 817-595-3100 
TX Ft Worth, T.T.I,Inc. ................... 817-631-6300 
TX Houston, SchWabe( EIctms. . . . . . . . . • .. 713-784-3600 
lIT MidVale, Bell Inds., Inc. ................ 801-255-9611 
VA Charlottesville, Viginia Elec. Comps., Inc. 

.. . .. . . . . . .. . .. .. . . . . . . . . . .. . .. . .. . . . .. 804-296-4184 
WA Redmond, Belllnds., Inc. .............. 206-865-9963 
WA Redmond, Shelley-Ragon, Inc. .....•.. 206-883-2220 
WA Redmond, T.T.~ Inc. .............•..... 206-682-0291 
WI Milwaukee, Marsh EIec. Inc. . . . . . . . . . .. 414-475-6000 
WI New Berlin, Schweber Elctms. ........ 414-784-9020 
WI Waukesha. Belllnds., Inc. ............. 414-547-6879 
Can Alberta, FU1ure EIctms. ...... , . . . . . . . .. 403-235-5325 
Can Bri1ish Columbia, FU1ure Elctms. •..•.. 604-438-5545 
Can Ontario, FU1ure Elctms. ............... 613-820-6313 
Can Ontario, FU1ure Elctms. ............... 418-636-4771 
Can Quebec, Future EIctms. ............... 514-694-7710 
OR Beaverton, AcacialVNR Elctms. ...... 503-848-3377 

BRADFORD ELCTRNS., INC., Special Resistor Div., 
PO Box 1179,Robbinsville, NC 28771-1179, Tel: 704-47~ 
6451; Empl: 140; SIs. Mgr: Larry Viar 

BRADY, W. H, CO, Indl. Prods. Div. 2221 W. Camden 
Ad., Milwaukee, WI 53201, Tel: 414-351-8630, TB.EX: 26-
677, TWX: 910-262-3151, FAX: 1-800-292-'2229; SIs. 
Mgr: M. O. WiIUamson; Dist. Mgr: M. O. WiIUamson 

BRADY, W.H., CO. NAMEPLATE DIV., See Brady, 
W.H, Co., EIctm. Prods. Div 

BRADY, W. H, CO, Xymox Div, 8225 W. Parkland Ct, 
P.O. Box 571, Milwaukee, WI 53201, Tel: 414-355-8300, 
TB.EX: 26-677, TWX: 910-262-3151, FAX: 414-354-0453; 
FSC No.: 85480;. SIs. Mgr: F. P. Yorio 

BRAEMAR CORP, 11400 Rupp Drive, Bumsville, MN 
55337, Tel: 612-89D-5135; EmpI.: 130; SIs. Mgr: Ron 
Zylstra 

BRAILSFORD & CO, 670 Milton Ad, Rye, NY 10580, Tel: 
914-967-1820, FAX: 914-967-1836; EmpI.: 25 

BRAND DIELECTRICS, INC, Route 203, N. Windham, CT 
06256, Tel: 203-423-6321; Empl: 5; SIs. Mgr: PhiUp 
Harvey 

BRANDEN, T. G, CORP, 15622 S.W. Upper Bns. Fry. Ad, 
Lake Oswego, OR 97035, Tel: 503-620-7571; Empl: 8; SIs. 
Mgr: Curt Norby 

BRANDT ELECTRONIcs, INC, 815 E. MIddlefield Road, 
Mountain View, CA 94043, Tel: 415-967-4944, FAX: 415-
967-9105; FSC No.: 57837; Empl: 52; Sis. Mgr: Frank D. 
Brandl 

Local Sales Offices & Reps 
I'OZ Phoenix, Tech Sis. Inc. ................ 602-248-1614 
CA Saratoga. E. Reid Miller .......• ; .. . ... 408-257-6927 
00 Boulder, Herb Bass Assoc. ........... 303-530-7509 
FL Orlando, Honeyco ..... " ............. 407-~looo 
GA Warner Robins, DeBona Consultant Assoc. 

. . . . . . . .. .. . . . . .. . . . . • .. . . . ... . . . . . . . .. 912-922-6560 
Il Wauconda, Cudahy Sis. Co. .......... 312-528-2484 
MD EIUcott City, Nelson EIctms., Inc. ...... 301-747-7687 
MA Chelmsford, B.B.C, Inc. ............... 608-452-7211 
MO St Louis, AME Sis., Inc. ............... 314-962-9771 
NY East Syracuse, Ern1ech Assoc. . . . . . . . . 315-437-6410 
NY Wantagh, BYTEC Rep................. 518-781-7400 
TX Richardson, Vector Sis. ............... 214-234-4291 
WA Everett, Humley ...................... 206-337-5594 

BRANMAG, INC, 908 Niagara Falls Blvd., North 
Tonawanda, NY 14120, Tel: 716-693-5994, FAX: 416-656-
4802; FSC No.: 9V968; Empl: 6; ~. 'Igr: B. Veljkovic 

BRAXTON MFG, Echo Lake Ad. No. P.O. Box 429, 
Watertown, CT 06795, Tel: 203-274-6781, TWX: 710-477-
0621, FAX: 203-274-9195; Empl: 115; SIs. Mgr: Richard 
Rosa 

BREEZE-ILLINOIS, TransTechnology Corp, 8800 
Allen Ad., Peoria, IL 61615-1584, Tel: ~3300, TWX: 
510-390-3891, FAX: 303-693-3308; Ernpl: 280; Sis. Mgr: 
S1anley Profiri; Dist. Mgr: S1anley Proliri 

I Brentek IDte~tioul 

BRENTEK INTERNATIONAL., INC, 526 Windsor St, 
Reading, PA 19601, Tel: 215-375-7200; Empl.: 2; Sis. 
Mgr: Rober1a Breneman 

Local Sales Offices & Reps 
IL Schaumburg, Martan, Inc. ............. 312-303-5660 
MA Burlington, Anacon Sis. .....•......... 617-272-9080 
MN Minneapolis, Scott EIctms. .........•.. 612-9~2985 
NJ Hackensack, L-Tron Assocs. (Eest) ... 201-342-8033 
NY Pittsford, L-Tron Assocs. .. , . . . . . . . . . . . 718-385-7520 
PA Reading, Bren1ek Im'l.,lnc. ..••. . . . . . • .. 215-375-7200 
WI Grafton, Martan, Inc. .................. 414-377-6640 

Local Distributors 
CA San Diego, Industrial Computer Source 

. .. . .. .. .. . .. . . . . . . . • . . . . . .. . . . . .. . . . . . 800-523-2320 
MN Minneapolis, Con1rol Design Supply .. . 612-721-1628 
NY Glen Head, Uvera-PoIkAssocs. ....... 518-75~9300 

WI Germantown, Pro~ional Control Cotp. 
....................................... 414-251-3000 

Can Mississauga,Ont, Transduction ........ 800-268-0427 

BREN-TRONICS, INC, 10 Bray10n Ct, Commack, NY 
11725, Tel: 516-49~5155, TELEX: 22-1213 TTCUR, FAX: 
518-499-5504; FSC No.: 51828; Empl: 75; SIs. Mgr: Don 
Fagan 

638 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 

IJ 
FAX: 201-778-2792 

BRIM ELECTRONICS, P.O. Box 336 E, Fair Lawn, NJ 
07410, Tel: 201-796-2886; FSC No.: 57834 
........................................... C·1820-1829 

Local Sales Offices & Reps 
AZ Phoenix, Mactronix ................... 602-996-1848' 
MA Stow, GH Assacs. .................... 617-897-1741 
MA Stow, R G Assacs. .................... 617-897-7146 
EXP NY, N.Y.C, Robum Agencies ......... 212-989-5939 

Local Distributors 
AL Dothan, Carmichael Whls. Supp. ...... 205-793-7066 
CA Canoga Park, Tim-Co. SIs. ............ 213-992-5040 
CA San Diego, Shanks & Wright.... ... . .. 619-239-0176 
CT Manchester, IMS . . . . . . . . . . . . . . . . . . . . . • 203-649-4415 
CT Waterbury, Century Elee ............. 203-755-0405 
FL Lake Mary, Electronic Fasteners ...... 305-321-4000 
KS Topeka. Acme Radio Supp. Co. ....... 913-235-1363 
LA New Orleans, Radio Parts............ 504-581-5959 
MA Billerica, Eastern Video Sys. .......... 617-667-0009 
MA Lexington, Wholesale Elect Supp. .... 617-862-3590 
MA Springfield, Electro-Term. . . . . . . . . . . . .. 413-734-6469 
MA Wa~ham. Unear Elect ................ 617-894-7300 
NH Dover, American Radio Corp. ......... 603-742-6800 
NJ Hacl<ensact<, Milcor .........•......... 201-489-1313 
NY LIC, H.L Dalis ........................ 212-361-1100 
NY N.Y.C, Center Indl .........•.......... 212-YU9-6363 
OK Tulsa, Radio, Inc. ..................... 916-587-9123 
RI Newport, J & S EIctm. Distb. .......... 401-847-2977 
TN Knoxville, Bondurant Bros. Co ......... 615-573-9151 
TX Texarkana, Lavender Elee ............ 501-773-4631 
TX Texarkana, McCulloch EIctms. ........ 214-792-6923 
VT Cavendish, C S Svc. & Supp. Co. ..... 802-226-7582 
VA Norfolk, Todd Elee ................... 804-855-3111 
WA Seattle, Amateur Radio Supp. ......... 206-767-3222 

~§jlnf.ec® 
.:=.::. Lt 
- - - CorDoration 

FAX: 710-440-2248 
BRINTEC CORP, Brand-Rex Cable Systems 

Division, 1600 W. Main 51., Willimantic, CT 06226-1128, 
Tel: 203-456-8000, TELEX: 99-4444; FSC No.: 71124; 
Empl: 1000 

BRISTOL BABCOCK INC, 1100 Buckingham 51., 
Watartown, CT 06795, Tel: 203-575-3000, 800-243-3576, 
TELEX: 982417, FAX: 203-754-1477; Empl: 600; SIs. 
Mgr: Carlos Batista 

BROOKS ELECTRONICS, 4001 N. American 51., 
Philadelphia, PA 19140, Tel: 215-22&-4433, FAX: 215-227-
7687; Ernpl.: 70; SIs. Mgr: G. Brooks; Dist. Mgr: G. Brooks 

BROOKS INSTRUMENT DIV., Emerson Elee. Co, 407 
W. Vine 51., Hatfield, PA 19440, Tel: 215-362-3500, TELEX: 
4975082, FAX: 215-382-3745; Empl: 1500 

BROOKS POWER SYSTEMS, 1810 8yberry Ad., 
Bensalem, PA 19020, Tel: 215-244-0264, 1-800-523-1551, 
FAX: 215-244-0160; Ernpl: 90; SIs. Mgr: Joan LaRocca 

BRUEL & KJAER INSTRS. INC, 185 Forest 51., Marlboro, 
MA 01752-3093, Tel: 50&-481-7000, TWX: 710-347-1187, 
FAX: 50&-485-0519; Empl: 200 

Local Sales Offices & Reps 
CA Foster City, Bruel & Kjaer Instrs. .•.... 415-574-8100 
CA Orange, Bruet & Kjaer Instrs. .......... 714-976-6068 
GA Marietta, Bruel & Kjar Instrs. ........•. 404-422-5200, 
IL Hollman Estates, Bruel & Kjaer Instrs. 

...........................•........... 312-358-7582 
MD Gaithersburg, Bruel & Kjaer Instrs. .... 301-94&-0494 
MA Marlborough, Bruel & Kjaer Instrs. .... 508-481-7737 
MI Uvonia, Bruel & Kjaer Inslrs. .......... 313-522-6800 
NJ West Caldwell. Bruel & Kjaer Inslrs. ... 201-227-6100 
OH MiKord, Bruel & Kjaer Instruments..... 513-831-8878 
TX Irving, Bruel & Kjaer Inslrs. ............ 214-751-1700, 
WA Seattle, Bruel & Kjaer Inslrs. ..•....... 206-324-5905, 

BRUNING COMPUTER GRAPHICS, P.O. Box 3020, 777 
Arnold Dr, Martinez, CA 94553, Tel: 415-372-7568, TWX: 
91D-481-5951 ZETAPLOTS MART; FSC No.: 52893; 
EmpI.: 200; SIs. Mgr: Gary Hasenfus 

BRUSH FUSES INC, 2070 Maple 51., Des Plaines, IL 
60018, Tel: 312-~2211, TELEX: 726-453, FAX: 312-
~2272; FSC No.: 72076;FI5160E; EmpL: 200 

For nearest sales office, phone l-BOo-245-4501 (in Ohio, 
1-800-2~97) 

BRUSH INDUSTRIES INC., 3rd & Reagan SIs., P.O. Box 
638, Sunbury, PA 17801-()638, Tel: 717-286-5611, 800-
233-0362, FAX: 717-286-2649; FSC No.: 19418; Empl: 
100; Sis. Mgr: Murray L Clayman 

BTU INTERNATIONAL, INC.:BTU SYSTEMS 
DIVISION, 23 Esquire Ad., N. Billerica, MA 01862, Tel: 
50&-667-4111, TELEX: 94-7489, FAX: 506-667-4111; 
Empl: 600; Sis. Mgr: Dave Barry/Michael OrIengrer 

BUBBL-TEC, 6805 Sierra CL Dublin, CA 94568, Tel: 415-
829-8705, TWX: 910-389-6890; Empl.: 19; Sis. Mgr: Bob 
Nelson 

BUCHANAN, Div. Amerace, Newburgh Road, 
Hackettstown, NJ 07940. Tel: 201-852-1122; FAX: 
201 -852 -7342 

BUCKEYE STAMPING CO., 555 Marion Rd., Columbus, 
OH 43207, Tel: 614-445-8433, FAX: 614-445-8224; Empl: 
85; Sis. Mgr: Jim Willcox ...................... C·1013 

Local Sales Offices & Reps 
CA Irvine, Vale EIctms. Assacs. ........... 714-551-4821 
CA Pasadena, P. Nurches Co ............• 213-681-8957 
CA Santa Clara, Engrg. Assacs. . . . . . . . . . . . 40&-986-5001 
CO Denver, Moas Mktg. .................. 303-455-7205 
FL Indian Rock Ben, PAR Assocs., Inc. ... 813-596-8841 
GA Atlanta, Par Assoc. ................... 404-391-9117 
IL Mt Prospect, Robert Adams SIs. ...... 312-297-8733 
KS De Soto, Midtec Assoc. ............... 913-441-6565 
MD Columbia, Tyler Griffin Co ............. 301-995-1215 
MA Belmont, Elctm. Comps. & Svc. ....... 617-464-8680 
MN Minneapolis, A. J. Warner Co. ......... 612-729-7371 
MO Florissant Midlec Assocs., Inc. ........ 314-637-5200 
NJ Ocean, P. Saltier Assacs. ............. 201-922-3014 
NM Albuquerque, Moss Mklg. ............. 505-292-7505 
NY Fu~ P. Saltier Assacs. ............. 315-592-7184 
NY Lynbrook, P. Saltier Assoc. . . . . . . . . . . .. 516-593-7880 
OH Beechwood, Elctrn SIs. Masters, Inc. .. 800-321-1848 
OH Columbus, Mcfadden SIs. ............ 614-761-3177 
OK Tulsa, Advance Tech. SIs. ............ 91 &-864-0482 
OR Forest Grove, Doran Sis. Assocs., Inc. 

PA Paoli, T. Griffin Co ..................•.. 
TX Austin, Advance Tech. Sis. ........... . 
TX Dallas, Advance Tech. Sis. ........•... 
TX Houston, Advance Tech. SIs. ........ . 
WA Redmond, Doran Sis. Assocs., Inc. . .. . 

Local Disttibutors 

503-357-3333 
215-847-1550 
512-440-7677 
214-340-1300 
713-440-3688 
206-885-1885 

CA Los Angeles, Elect. Switches .......•. 213-684-1141 
CA Redwood City, Hi-Cor . . . . . . . . . . . . . . . .. 415-368-3849 
GA Atlanta, Lakeland Engrg. Equip. ....... 404-696-7334 
MI Ann Arbor, Wedemeyer Elctms. ....... 313-685-8611 
MN Albuquerque, Ideal EIctm. Supp. ...... 505-345-7887 
NY Hauppauge, Broadline Elctm Dist .... 516-231-4100 
OR Portland, Radar Elec. ................. 503-232-3404 
TX EI Paso, ldeallndl EIctm. ............. 915-779-6847 
WA Seattle, Radar Elec. . . . . . . . .. ... .. ... .. 206-282-2511 
WA Spokane, Radar Else. ................. 509-747-3053 

BUD INDUSTRIES. INC, 4605 E 355th 51., Willoughby, 
OH 44094-0431, Tel: 216-946-3200, FAX: 216-951.4Q15; 
FSC No.: 71218; Empl: 200; SIs. Mgr: Bill DeRoche; Dis!. 
Mgr: a K Haas 

BUEHLER PRODUCTS. INC, P. O. Box 33400, Raleigh, 
NC 27606, Tel: 919-469-8522, TWX: 510-924-2474; Empl: 
400; Sis. Mgr" D. Frank Slighlorn 

BUGGIE H. H, See Caton Connector Corp. 

BULBTRONICS, INC, 45 Banfi Plaza East Coast, 
Farmingdale, NY 1 t735, Tel: 516-249-2272, 1-800-654-
8542 Eastern Reg, FAX: 516-249-6066; Empl: 60; SIs. 
Mgr: Elaine Gray, V.P. SIs.; Dist. Mgr: Diana Jacobson, V.P . 
Mktg. 

BULBTRONICS, INC., 1260 N. Hancock Sl Ste. 106, 
Anaheim. CA 92807, Tel: 714-693-0533, FAX: 714-693-
0814 

BULOVA WATCH CO., See Frequency Control 
Prods., Inc.. American TIme Prods. Div. 

BUMPER PRODUCTS CORP., 14 King 51., P.O. Box 45, 
Mt Holly, NJ 08060, Tel: 609-261.al00, 800-541-2500, 
FAX: 609-261-7300; SIs. Mgr: Ed Rosenthal 

BUNTING MAGNETICS CO, 500 So. Spencer Ad., 
Newton, KS 67114, Tel: 316-284-2020, 800-835-2526, 
TELEX: 437284, ·FAX: 316-283-4975; Empl.: 100; SIs. 
Mgr: Robert J. Bunting 

BUNTIN 

[§.!~ 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 101h S1 Oakland. CA 94606 

(BUCHANAN) 
(213) 452-8002 

BUCHANAN 
over. 1,000.000 

Terminal •• 
Blocks 

in Stoek. 

(Nsr 
8,000,000 
Relays & 
Switches 
in Stoek. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

1~----HBuckeye 
CASES CARD CAGES KNOBS 

FULL LINE AUTHORIZED DISTRIBUTOR 

l;J~~ 
ELECTRIC SWITCHES 

INC 0 a p 0 a AT. D 
2478 Fletcher Dr., Los Angeles, Californi. 90039·2897 

~:11800-421-8855 TEL:213-660-1310 
CnOO-252-4640 FAX:213-660-5130 

SEE COMPLETE PROOUCT LINE UNOER SWITCHES 
SECTlON-5100. FREE CATALOG 31EM on REQUEST 

I BUD 
Over 

10.000 
Cabinets 
in Stock • 

The 
Largest 
Relay IS 

Switches 
Distributor 

In the World. 

Orders Placed by 3.-00 p.m_ are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 
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BURGES 
BURGESS SWITCH CO., American Electronic 

Componanta, 1010 N. Main St. Elkhart, IN 46515, Tel: 
21&-262-8608, FAX: 21&-262-8819; FSC No.: 6U85O; SIs. 
Mgr; Robin Dick; DI/it. Mgr; Robin Dick 
.............................. , .. ....... ... 8>1688-1891 

Loca/ Sales Offices & Reps 
CA Mounlain View. Westech Sis. ......•.. 415-961-1422 
CA Tustin, Sierra P8cific Engrg. .•..... " .• 714-731-3411 
CO Denver, tiarthun Assoc. . . . . . . . . . . . . . . . 303-792-5050 
CT W. Hartford, Peak SIs. .•...•.........•. 203-233-1693 
Fl Casselberry, Southern Bee. Sis. Corp. 

••...••.•..••.•.......•.•.........•...• 305-332-4718 
Fl Melbourne, Southern EIec. Sis. Corp. .. 305-242-9681 
GA Atlanta, Murphy and Cola ...... , . . . . . . 404-875-2525 
IL Des Plaines, Uncoln, Hodges and Assocs. 

..•.............•..•..•.••...•........• 312-297-3810 
KS Mission, Mertens Co. ................. 913-432-9323 
MA Topsfield, Peak Sis. " . . . . . . . • . . . • . . • .• 508-887-3868 
MI Royal oak, Hilltronics . . • . •• . . . . . . . . . . . 313-398-5556 
MN St Pau~ Kencolronics ...••.•...•.. •... 612-645-7717 
Me St Louis, Mertens Co. ................ 314-993-6600 
NH Manchester, Peak Sis. ................ 603-647-()544 
NJ Palisades Park, A. P. Technical Sis. .,. 201-46H1875 
NY Albany, Niagara EIec. Sis. ..•.........• 518-869-0130 

- ,,', • good connltCUon 10 ..... 

INTERCONNECT SPECIAL TIES INC. 

(800) 752-4777 (714) 773-0411 
FAX: (714) 447-3976 TELEX: 910 321 0310 

g'BURNDV 
CONNECTORS/SOCKETS 

(800) 752-4777 

Everything For Your Connector Needs 
SPECIALIZING IN Hard to Find Components 

and Value Added Service 

,-- -:I 

!~~: BUSSMANN 
~ 

Over 
5.000.000 

Fuses 
In Stock. 

Over 
8.000.000 
Relays & 
Switches 
In Stock 

Ort/ers Placed by 3:00 p.m. are 
Shipped the Same Oay 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 102661h Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 . 

~~~ 
BRILL 
ELECTRONICS 
(415)834-5888 
610 E 10th SI . Oakland. CA 94606 

~ BUSSMANN 
(213) 452-8002 

Manufacturers and Sales Offices Directory 
NY BuIIaIo, Niagara EIec. Sis. ..•• : •.•..... 7.16-825-3100 
NY East Syracuse, Niagara EIec. Sis. ..... 315-437-1656 
NY Rochester, Niagara Bee. SIs. .....•... 716-271-1223 
NC Burlington, MUlPhy & Cola .........•.. 91 &-584-6450 
OH Cincinnati, Anderson-Bolds, Inc. .•..... 513-528-5860 
OH Cleveland, Anderson-BoIds, Inc. •...•.. 216-22&-4700 
OH Worthington. Anderson-BoIcIs Inc. ..... 614-885-3933 
OR Forest Grove, Doren Sis. Assocs. ..... 503-357-3333 
PA Philadelphie, Kenneth B. Erdman, Co. 

......................................... 215-233-0172 
WA Redmond, Doren Sis. Assocs. . " .....• 206-885-1885 
WI Janesville, Antak Mktg. Corp ........... 608-754-4214 

Loca/ Dist1ibutots 
AL Muscle Shoals, Jones Elctms., Inc. .... 205-383-1241 
CA Anaheim, Control Design Supp. .....•. 714-821-1516 
CA Fresno, Control EIec. .....•.....•...•. 20&-268-4411 
CA Long Beach. Ek:trL Power & ConIroIs 

....................................... 213-498-6699 
Fl Miami B & R EIcIms. Supp. Inc ...•.... 305-255-4510 
Fl Miami, Electro-Standards Labs ........ 305-5~060 
Fl 0aIdand PIc., Zelcon Inc. .............. 305-585-2555 
IL Chicago Heights, Helsehlepperson ..• 312-756-5800 
IL Harvey, George Elctms. .....•........• 312-331-1983 
MA Fall River, Broadway EIec. Sis. ........ 617-673-3339 
MA Holyoke, 'FaIoatti & Clark EIec. ........ 413-532-9402 
MA Meclford, Empire EIec. . . . . . . . . . . . . . . . . 617-395-5000 
MA Springfield, Yankee Elec. . . . . . . . . . . . . . 413-73&-2101 
MI Grand Rapids. S & F Eictms. Supp. •.. 616-45&-0216 
MI St Clair Shores, Spemco ........... ,. 313-771-2700 
MN Minneapolis, EIctm. Center Inc. ....... 612-371-5200 
NE Uncoln, Scott Elec. Supp. . ........•..• 402-446-8221 
NH Manchester. Cohen Machinery Co. Inc. 

....................................... 603-624-4324 
NJ Oakland, Relay Specialties ............ 201-337-1000 
NY GlOversville, Montano Ek:trl. Supp. .... 518-725-3139 
NY Roosevelt, Automated Equip. Co. ..... 516-538-7417 
NY Woodside, Switches Unlimited ........ 718-478-5000 
NC Durham, Triangle EIec. Motor ....•..•. 91 &-59E>-1 333 
NC Gastonia. JMT EIctms. & Control ..... 704-867-4401 
OH Cincinnati, Richards EIec. Supp ........ 513-242-8800 
PA Harrisburg. Cumber1and EIctms. .....• 717-232-9715 
PA Philedelphia. Esco Elctrl. Supp. ....... 215-923-6050 
RI Providence, J & H Elec. Co., Inc. ...... 401-421-7640 
SC Greenville, Sawyer EIcIms. Corp. .....• 803-235-0438 
TX San Antonio, Sherman EIec. Supp. Inc. 

................................... ~ ... 512-224-1004 
VA Roanoke, Peoples EIctm. Supp ........ 703-342-8933 
WI Milwaukee. Midwestern EIec. Co. ..... 414-44&-1500 

BURLEIGH INSTRUMENTS, Burleigh PIc., Fishers, NY 
14453, Tel: 716-924-9355: TELEX: 978379, FAX: 716-924-
9072; EmpL: 65; Sis. Mgr; Timothy Van Siambrouck; Dist. 
Mgr; Timothy Van Siambrouck 

BURLING INSTRUMENTS, P.O. Box 296, Chatham, NJ 
07928,Tel: 201-635-9481, FAX: 201-635-9530; Empl.: 29; 
Sis. Mgr: Roger Nation 

BURNDY CORPORATION, Richards Ave., Norwalk" CT 
06852, Tel: 203-838-4444, FAX: 203-852-6228/6227; 
EmpL: 3500; SIs. Mgr; Stan Suszek 

BURR-BROWN CORP. P.O. Box 11400, Tucson, AZ. 
65734, Tel: 602-746-1111, TELEX: 66-6491, TWX: 911). 
952-"", FAX: 602-741-4395; EmpL: 1500; SIs. Mgr; M. 
Dickeyla. McGrath/J. Stoupa 

BURTON ELECTRICAL ENGINEERING, Wyle 
Laboratories, 111 M8/)'land Street, P.O. Box 217, EI 
Segundo, CA 90245-0217, Tel: 213-772-1406, TB.EX: 
858485, TWX: 911).348-6699, FAX: 213-322-3603; FSC 
No.: 81861; Empl.: 55; SIs. Mgr: Nasir Shah 

BUSINESS TIMEKEEPING SYSTEMS, INC. 170 
Navajo St. San Marcos,CA 9206&-2593, Tel: 61&-744-
3044; Empl.: 12; SIs. Mgr; William W. Stephenson; Dist. 
Mgr; William W. Stephenson 

BUSSCO INC, 119 Standard Sl, EI Segundo, CA 90245, 
Tel: 213-322-6580, TWX: 911).348-6295, FAX: 213-322-
8130; FSC No.: 29593; EmpL: 55 

BUSSMANN:COOPER INDUSTRIES, P.O. Box 14460, 
St Louis, MO 63178, Tel: 314-394-2877, TB.EX: 44 841; 
FSC No.: ;Multiple; EmpL: 3000; SIs. Mgr; John Monter; 
DI/it. Mgr; John Monter .•....................... C.1295 

BYTEK CORP, Instrument Systems Div, 506 N.W. 77th 
St. Boca Raton, Fl 33467-1323, Tel: 407-994-3520, 
TB.EX: 4998389 BYrEK, FAX: 407-994-3615; EmpL: 45; 
Sis. Mgr; Medeline Selwitz 

BYTEX CORP, 120 Tumpike Ad., Southborough. MA 
01772, Tel: 617-480-0840, TB.EX: 951151; EmpL: 230; 
SIs. Mgr; Jeffrey Goodman 

CABLESCAN, INC, Subsidiary of Eubanks Engrg. 
Co, 145 E. Emerson Ave., Orange, CA 92665, Tel: 714-
998-1961, TELEX: 291693; SIs. Mgr; Jerry Stephens 

CABLE SYSTEMS, INC, 210 Broadway, Everett, MA 
02149, Tel: 617-389-7080, FAX: 617-389-4758; FSC No.: 
33426; EmpL: 70; SIs. Mgr; Darrell Fernald 

CABLETEST PRODUCTS CO, 81 W. Wyoming Ave., 
Melrose, MA 02176, Tel: 617-665-2932; EmpL: 28; Sis. 
Mgr; H. E. Holley, DI/it. Mgr; H. E. Holley 

CABLEX, INC, 96 Invemess Dr. E., Ste. J, Englewopd, CO 
80112, Tel: 303-792-5760, FAX: 303-792-3006; EmpL: 50; 
SIs. Mgr; Reed C. Mulder; DI/it. Mgr; Reed C. Mulder 

CABOT BERYLCO, DIY. OF CABOT CORP, See 
NGK Berylco, Div. of NGK Metals Corp. 

CItSTRDN 
SYSTEMS INC. 

FAX: 312-272-1095 
CABTRON SYSTEMS, INC., 200 N. AneIs Dr. 

Northbrook; IL 80062, Tel: 312-491H109O; E(npL: 45; Sis. 
Mgr; Mike Gober ............................... C·1014 

Local Safes Offices & Reps 
AZ. Tempe, Sierra Tech. Grp. ....•..•..... 602-894-2335 
CA Hayward, ~ Assocs. ............. 415-785-1473 
CA Orange, XBX Sis., Inc. ....... . .. . . . . . .. 714-998-8200 
CA San Diego, XBX Sis., Inc. .•..........• 61&-598-1577 
CO Englewood, Sierra Tech. Grp. ........• 303-79Q-1700 
CT Cheshire, Meco, Inc. •.............•..• 600-225-3409 
Fl Orlando, DAI ...............•........• 407-29&-7754 
GA Lilburn, Phillip Matthews Corp. ........ 404-381-1662, 
IN Indianapolis, Uberty Sis. ....•......... 317-88&-8396 
KS Wichita, Buckman & Assocs. ... . . . . . .. 316-267-2052 
MD Silver Spring, Ansell EIVQ. .•....•.... 301-94&-1655 
MA Reading, Meco, Inc. •.... 617-944-6680,600-225-3409 
MI Uvonia. Lowel~Wendt ...........•..•. 313-464-2722 
MN St Pau~ Countryman Assocs. ......... 612-645-9151 
Me Sl Charles, Buckman & Assocs. ...... 314-947-4727 
NJ Mt Lekes, N.J. Comps. tor EIcIms. ...• 201-334-2921 
NM Organ, Sierra Tech. Grp. .......•.....• 505-382-5542 
NC Kings, PhilHp Matthews Corp. ......... 91 &-983-9790, 
OH Dayton, GeoIronix .•.•.............•.• 513-854-5939 
OH Richfield, Geotronix .....••.•.......... 216-65&-6100 
OR Portland, Mclaren, Inc................. 503-297-2248 
PA Allison PI<., Geolronix .•............... 412-467-1770 
PA Blue BeI~ Camp. tor EIcIms. .. ,....... 215-825-3939 
TX Dallas. Dunbar Assocs. ............... 214-23&-7151 
lIT Holladay, Sierra Tech. Grp. ........... 801-272-3733 
WA Bellevue, McLaren . . . . . . . . . . . . . . . . . . . . 206-454-3400 

FAX: 618-263-4295' 
CAC MICROCIRCUITS INC., Bel Fuse. 2 Southgate 

Dr. Mt Carme~ IL 62663, Tel: 818-263-4343; Empl: 205; 
Sis. Mgr; LlOyd E.Dustmann .................... A·1738 

Local Sales Offices & Reps 
AL Huntsville, Beacon EIctms. ........... . 
AZ. Scottsdale, Arcom Sis. ............... . 
CA Irvine, Groh Assocs. ................. . 
CA Redwood City, James S. Healon Co .. . 
CA San Diego, Groh Assocs. ............ . 
CA Valencia, Groh Assocs. .............. . 
CO Boulder, Front Range Mktg. .......... . 
FL Longwood, D-Assocs. ................ . 
GA Atlanta, Beacon EIcIms. ...•........... 
IA Cedar Rapids. Dy-Tronix ...•........... 
KS WIChita, Dy-Tronix Inc. ..•............. 
MN Minnetonka, Gibb EIctm. Sis. ....•..... 
MO Raytown, Dy-Tronix .•............•... 
MO St Louis, Dy-Tronix .....•............. 
NH Amherst D. A. Crowley & Assocs., Inc. 

NJ Madison, Uvera Polk Msoc., Inc. ..... . 
NJ Pitman, Colrud Corp ..........•........ 
NY Glen Heed, Uvere Polk Msoc., Inc. .•. 
NC Raleigh. Beacon EIcIms. ............. . 
lIT Seft Lake City, Front Range Mktg. .... . 
VA Reston, Colrud Corp. . ............... . 

205-881-5031 
602-947-5745 
714-837-9871 
415-367-9000 
619-453-7572 
805-25&-0261 
303-443-4780 
407-83IJ.8976 
404-256-9640 
31&-377-6275 
316-838-0884 
612-935-4600 
913-22S-6333 
314-291-4777 

603-673-7050 
201-377-3220 
60&-58&-5866 
516-75&-9300 
91&-78N)33O 
801-566-2500 
703-621).6612 

640 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 
CADDELL-BURNS MFG., 258 E. 2nd St.. Mineola. NY CALIFORNIA AVIONICS LABS. See Cal-Av, Inc. 

11501-3508, Tel: 516-746-2310, FAX: 516-742-2416; 
Empl: 30 .. . . . . . .. . .. . .. . . .. .•. . .. . . . . .•.. A·1208-1223 

CADDELL COIL CORP., 35M Main St.. Poultney, VT 
05764, Tel: 802-287-4055; E""l: 6; SIs. Mgr: James 
Caddell .......•..••...............•............ A.1224 

Local Sales Offices & Reps 
FL Vero Beh., RB. Caddell ............... 305-562-4496 

HIGH PERFORMANCE FILM RESISTORS 

FAX: 714-369-1151 
CADDOCK ELECTRONICS, INC., 1717 Chicago Ave., 

Rivet"Side, CA 92507, Tel: 714-788-1700, "TWX: 910-332-
6108; FSC No.: 19647; Empl: 300 ........ A·1890-1915 

Local Sales Offices & Reps 
Oft Cleveland, Arthur H. Baier Co. ........ 216-461-6161 
OH Dayton, Arthur H. Baier Co. ...•....... 513-276-4128 
OR Beaverton, EICtm. Sources .. . . . . . • . . . . 503-627-()838 
WA Bellevue, EIctm Sources ............. 206-451-3500 

Local Distributors 
TX Houston, Lenert Co. ...•.........•.•.. 713-225-1465 

CAD ENGRG. & ASSEMBLY INC, 8663 Tyter Blvd, 
Mentor, OH 44060, Tel: 216-255-7744, FAX: 216-255-
5900; E""I.: 28 

CADILLAC PLASTIC & CHEM. CO. DIV. OF MA 
HANNA. 143 IndJsco Ct. Troy, MI 48063, Tel: 313-583-
1200, "TWX: 81(}'232-1686, FAX: 313-583-4715; Empl: 
1000 

CAIG LABS, 1175-0 Industrial Ave., Escondido, CA 92025, 
Tel: 61~743-7143. FAX: 61~743-2460; E""L: 15 

CALABRO INDS. INC. See UNITRACK Div., Calabro 
Inds..lnc. 

CAL -A V, INC, 515B Westchester Drive, Can¢eI~ CA 
95008, Tel: 408-371-(}666; EmpL: 8 

CALAY SYSTEMS, INC. 16842 Von Karman Ave., No. 
100, Irvine, CA 92714, Tel: 714-863-1700, TELEX: 
6711321, FAX: 714-863-0310; EmpL: 70 

CAL CRYSTAL LAB, INC. 1142 N. Gilbert. Anaheim, CA 
92801, Tel: 714-991-1580, 80(}'333-9825, FAX: 714-491-
9825; EmpL: 27; SI8. Mgr: Heib Plumhofl 

CALEX MFG. CO., INC., 3355 Vincent Rd., Pleasant Hill, 
CA 94523, Tel: 415-932-3911, TELEX: 269888, FAX: 415-
932-6017; FSC No.: 29988; Empl.: 75; Sis. Mgr: Steve 
Corbett ...................... 001006-1008, 1664-1668 

Local Sales Offices & Reps 
AZ Glendale, Aspen ...................... 602-931-9289 
CA Long Beh., Saber En1prS.. Inc. ..•...... 213-595-5646 
CA MIn View, Saber Entprs.. Inc. ......... 415-368-0427 
CA San Diego. Saber Entprs..lnc. ......... 61~271-1523 
CA San Jose, AMASCO .................. 408-282-1897 
CA Torrance, AMASCO ..... .. ...... . . . ... 213-781-9494 
CT Tolland, R.G. Assocs. ................. 203-875-4201 
IL O'Fallon, J & J Entprs. ................ 618-632-8221 
MA Lowel~ RG. Assocs. .................. 617-458-9802 
MA Marshfield, R.G. Assocs. .............. 617-837-3290 
NJ Markon, Analectro Tech. Rep, Inc. .... 201-396-8310 
NJ Scotch Plains, Annlectro Tech. Rep., Inc. 

....................................... 201-396-8310 
NC Raleigh, Geotronix . . . . . .. . .. . .. . . . . . .. 216-65~61 00 
OH Trottwood, Geotronix ................. 513-253-6700 
OK Tulsa. Spectra Sis. Corp. .............. 918-665-8899 
OR Portland, Topp Engrg. ................. 503-244-7265 
PA Allison PI<.. Geotronix ................. 412-487-1770 
TX Houston, Chauvin Engrg. Co. ......... 713-668-4770 
TX Houston, Spectra SIs. Corp. ........... 713-27(}.8212 
TX Richardson, Spectra Sis. Corp.. . . • . . . .. 214-234-3600 
VA Alexandria, Analectro Tech. Rep., Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .. 703-922-4317 
WA Bellevue, Topp Engrg. SIs. Co ......... 206-747-5400 

Local Distributors 
OH Richfield. Alpha Distr. ................. 216-659-7100 

CALIBRON INSTRUMENTS, Burton-Rogers Co. 220 
Grove St.. Waltham, MA 02154, Tel: 617-894-6440, FAX: 
617-893-8393; E""L: 14; Dist. Mgr: W. Burton 

CALIFORNIA AUTOMATION INC. 11815 Sorrento 
Valley Rd., San Diego, CA 92121, Tel: 619-452-1341 

mElCALIFORNIA Dcl 

FAX: 805-498-8381 
CALIFORNIA DC, 2150 Anchor Ct.. Newbury Park, CA 

91320, Tel: ~3621; EmpL: 100; Sis. Mgr: C. Paton; 
Dis!. Mgr: C. Palon ...................... 001670-1673 

Local Sales Offices & Reps 
AZ Phoenix. S.W. Tech. .................. 602-893-1209 
CA San Diego, Power Assocs. ............ 61~275-0641 
CA Woodland Hills, Atronix Technlg. . . .•.. 818-703-7212 
IL Arlington Hgts., Coombs & Assocs. ... 312~981 0 
MA Wellesley Hills, Sturdy Corp. .......... 617-235-2330 
NY HiC!<sville, L-Tronix ................... 518-935-0220 
TX Houston, Prime Tech. Sis. ............ 713-894-4161 

LOCBl Distributors 
CA Irvine, Ceiec-Future................... 714-250-4141 
IL ArJington, Coombs & Assocs. ......... 312-43~9810 

MA Wellesley Hills, Target Elctms. ........ 617-235-2545 
NY Hicksville, L-Tronlx ................... 516-935-0220 
OR Wilsonville, Micro Power . . . . . . . . . . . . .. 503-694-5353 
Can Montreal, Que., Future EIctms. ........ 514-694-7710 
Can Ontario, RD Assocs. .................. 416-444-0959 

CALIFORNIA EASTERN LABS. INC. 3260 Jay St.. Santa 
Clara. CA 95054, Tel: 408-988-3500, TELEX: 346393, 
"TWX: 171197; Empl: 100 

California 
INSTRUMENTS 

FAX: 619-279-8139 
CALIFORNIA INSTRUMENTS, Amstar 

Electronics Group, 5125 Convoy St.. Sts. 201, San 
Diego. CA 92111, Tel: 61~27~862O, 800-356-2244, 800-
821-1634, TELEX: 695047 CALICOSDG; FSC No.: 16067; 
E~L: 95; SI8. Mgr: W.E. Bradbury ....... 002178-2181 

LOCBl Sales Offices & Reps 
AZ Phoenix. Aztec En!., Inc. .:............ 602-944-9165 
CA Huntington Beach, ScL Oves. West ... 714-84(}.3501 
CA San Jose, Scientific Oves. ............ 408-554-0455 
CO Denver, Aztec Entprs. .... . .. . . . . . .. .. . 303-77~5265 
CT Mt Carme~ Sci. Oves. -NE . . . . . . . . . . . .. 203-248-9361 
FL Melbourne, Saber Assocs. ............ 305-724-0920 
IL Chicago, EIA, Inc. ..................... 312-298-2290 
IN Indianapolis, EIA, Inc. ................. 317-257-.7231 
KS Overland Park, Ramsey Assocs. ...... 913-541-1007 
LA Metairie, Data Mktg. Assocs. .......... 504-833-3655 
MD Rockville, Creative Mklg. Assocs. ..... 301-251-4100 
MA Waltham, Sci. Oves.-NE .... . .. .... . ... 617-B9(}.5816 
MI Warren. Deitrich & Assoc. ............. 313-751-4990 
MN Minnetonka. E.IA, Inc. ................ 612-933-7793 
MO St Louis, Ramsey Assocs. ......•..... 314-532-9386 
NJ Teaneck, Sci Oves. East. Inc. ......... 201-837-1004 
NM Albuquerque, Aztec Entprs. ........... 505-262-1688 
NY Rochester, TAE-Rep, Inc. ............. 716-586-8710 
NY Whitney PI., TAE-Rep, Inc. ............ 607-692-3705 
OH Cincimati, Dietrich & Assoc. .......... 513-984-8924 
OK Tulsa. Dala Mklg. Assocs. ............ 918-494-2711 
OR Beaverton, Northwest T&M ........... 503-645-9000 
PA Horsham, Sci Oves. East ............. 215-958-0700 
PA Pittsburgh, Dietrich & Assoc. .......... 412-892-2992 
TX Austin, DaIa Mklg. Assocs. ............ 512-338-4701 
TX Dallas, DaIa Mktg. Assocs. ... . . . .. . . .. 214-661-0300 
TX Houston, Data Mktg. Assocs. ......... 713-954-5020 
TX San Antonio, DaIa Mklg. Assocs. .... " 512-342-3031 
UT Ogden. Aztec Ent, Inc. ................ 801-821-1655 
WA Redmond. N.W. Test & Measurement 

. . . . . . . .. .. . .. . . . . .. . . .. .. . . .. .. . .. .. .. 208-881-8857 
Can N. Vancouver, B.C. Jerome & Francis Co. Ltd 

. . . . .. . .. . . .. . . .. . . . . . . .. . .. .. .. . . . . . .. 604-986-1286 
Can Ottowa, Ont, A.LM. .................... 613-722-8288 

CALIFORNIA MICRO DEVICES, INC. 215 Topaz Street. 
Milpitas, CA 95035, Tel: 408-263-3214, FAX: 408-263-
7846; FSC No.: 56427; EmpL: 125; Sis. Mgr: Ashok 
Chalaka 

LOCBl Sales Offices & Reps 
AZ Tucson, Clemick & Assocs. ........... 602-749-4003. 
CA Cupertino, Solarise SIs. ........•...... 408-446-9343 
CA Orange, EI Dorado Sis. ............... 714-538-7252 
CA San Diego, EI Dorado Sis. ............ 619-54~2202 

CALMAR 
FL Seminole, Q-Rep ..................... 813-393-6393 
II. lltasca, Janus. Inc. .................... 312-25(}.9650 
IN KOkomo, SchilUnger Assoc. ........... 317-455-2708 
MI Southfield, Ted Peierson & Assoc. .... 313-35(}.1 040 
MN Minneapoks, Intemalion EJec. ......... 612-571-()000 
MN Mlnneapolis,lnternation EJec. ........... 612-571-000 
NY Jericho, J-Square Mktg. ............... 516-935-3200 
NY Penifield, Upstate Comps.............. 716-381-6070 
NC Raleigh, KZJ Comp. .................. 91~782-81oo 
OH Cleveland, Arthur H. Baier ............ 216-461-6161 
OH Cleveland, Arthus H. Baier ............ 212-481-6161 
OH Dayton, Arthur H. Baier ............... 513-276-4128 
PA Sellersville, Tech-Com Mklg. .......... 215-453-0711 
TX Dallas, Merino Sis. .................... 214-233-6002 
VA Baltimore, Conroy SaJes .............. 301-296-2444 
Can Ontario, Cantech Rep. ................ 613-725-3704 

LOCBl Distributors 
CA Los AIam~os, Semi Dice, Inc. ......... 213-594-4631 
MA S. Easton. Semi Dice East ............ 617-238-8344 
MA W. PeabOdy, Massachusetts Comps. Inc. (Mel) 

. . . .. .. .. .. .. .. . . .. .. .. . . .. . .. .. .. . .... 617-535-7270 
NJ Fairfield. c.H.P.s. .. .. . .. .. .. .. .. .. .. . .. 2OH182-0997 

CALIFORNIA MICROWAVE, 990 AImanor Ave., 
Sunnyvale, CA 94086, Tel: 408-732-4000, TELEX: 35 
2016, "TWX: 91~9231, FAX: 408-732-4244; EIlllL: 
780 

CdLmdRK 
CORPORATION 

FAX: 818-287-7350 
CALMARK CORP., 4915 Walnut Grove Ave., San Gabriel. 

CA 91776, Tel: 818-287-()451, "TWX: 91(}'58~1540; FSC 
No.: 52094; Empl: 80; 518. Mgr: Bruce Rockwell; Dist. 
Mgr: Bruce Rockwell ...................... : .... C.1015 

LOCBl Sales Offices & Reps 
AZ Phoenix, Howe & Howe Sis. .......... 602-264-7971 
CA Oceanside, Noo Rep. Tech. SIs. .. .. ... 61 ~941-()558 
CA San Gabriel. CaImark Corp. ........... 818-287-0451 
CA San Jose, Calmark Corp. ............. 408-434-1615 
CO Lakewood, Cristee-Meade ............ 803-232-0287 
CT Bethe~ Livera-Polk Assocs. Inc. ....... 203-748-4639 
FL Winter Springs, Sunland Assocs. .. . . . . 305-365-9533 
IL Elk Grove, Parcom Inc. ............... 312-228-6360 
KS Lenexa, Midtec Assocs... . .. .. .. .. .. .. 913-541-0505 
MD Columbia, Dalbrook Corp. . . . . . . . . . . . .. 301-740-4346 
MA Needham, Component Technlgy. ..... 617~8490 
MI Farmington Hills, W.RHummon ....... 313-474-0661 
MN MinneapoUs, Stan Clothier Co. .. . . . . . .. 612-944-3456 
MO St Louis, Midtec Assocs. ............. 314-275-8666 
NJ Madison, Livera-Polk Assocs. ......... 201-377-3220 
NY Cooperstown, Fitzelle Assocs. ........ 607-547-9333 
NY Glen Head. Livera-Polk Assocs. ....... 516-759-9300 
NC Matthews, Arthur, Harris & Assocs. .... 704-845-1085 
OH Miamisburg. Electronics, Inc. ..•....... 513-866-3340 
OH Rocky River, Electronic Comps. ... . . .. 216-331-5330 
OR Beaverton. LD EIctms. Inc. ........•... 503-884-8221 
PA Colmar, Dalbrook Corp. ............... 215-997-2773 
TX Houston, Zonk & Assocs. ............. 713-57~ 7777 
TX Richardson, Zonk Assocs. ............ 214-238-7651 
WA Snohomish, LD EIctms. Inc. ........... 206-568-0511 
EXP Ireland/Gappoquin, Calmark Ireland, Ltd 

........................................... TLX 80066 
EXP San Gabrie~ CA, Calmark Corp. ....... 818-287-0451 
PR Santiuce, SISCO ..................... ~726-3137 
Can Islington, Ont, Pipe-Thompson Ltd. ... 416-236-2355 

Local Distributors 
AZ Phoenix, Aero-Space Southwest. . . . .. 602-562-2779 
AZ Tempe, Cypress EJec. . . .. .. ....... . ... 602-~ 
CA Buena Park, Cypress EIctms. ......... 714-521-5230 
CA Fremont. Terminal Sis. Corp. .......... 415-656-7722 
CA Santa Clara, Cypress Elctms. ......... 408-98(}.2500 
CO Denver, Solder Tee. . . . . . . . . . . . . . . . . . . . 303-623-5000 
CO Englewood. Cypress EJec. ......•..... 303-792-5829 
FL Largo, Lo-Dan ........................ 813-586-2651 
FL Longwood, Interlec Comps. ........... 305-834-7777 
IL Elk Grove, Martec Assocs. ............ 312-956-6090 
MD BeHsvilJe, Petricko, Inc................. 301-937-4960 
MA Haverhil~ Cord........................ 617-374-0100 
MN Minneapolis, Aero-Space Computer Supp. 

....................................... 612-884-4725 
NJ Corbin City, Index .................... ~28-4040 
NM Albuquerque, Betatron . . . . . . . . . . . . . . .. 505-821-1122 
NY Elmsford. Multirnetrics Co. ............ 914-347-3667 
NY Endwel~ Pryme-Line Distrs. ........... 807-748-5200 
OH MiamiSburg. E.C.L Distrs. .•. .. ... .. .. .. 513-666-3340 
TX Dallas, Cypress EIctms. ............... 214-~1435 
TX EI Paso, International Elex. . . . . . . . . • . • . 915-598-3406 
TX Richardson. Zec Sis. ... .. .. ... .. . ..... 214-669-0895 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 641 



CALMAR Manufacturers and'Sales Offices Directory 
, WA BotheI~CypressEIctms. .: ............ 206-483-1144 NY Rochester.TaItyAssocs. .............. 716-323-1210 

Can Mississauga, On!., Rush Elex. Ltd. . .. . . 416-677-7280 NC Ml Pleasant. Peter Edquist & Co. ..... 704-436-9369 

C,o\L.MOS SEMICONDUCTOR, INC. 20 Edgewater 
Street, Kanata, Ontario, Canada K2L We. Tel: 613-836-
1014.800-267-7231. TELEX: 053-4501. FAX: 613-831-
1742; Empl: 52; SI8. Mgr: Greg Gravelle; Di8t. Mgr: Greg 
Gravelle 

CAL-R. INC .• See Sfernice, Inc. 

CAL -TEK ENGINEERING. 36 RiversiQe Drive, Kingston, 
MA 02364. Tel: 617-585-5666; Empl: 5 

CAMBRIDGE AEROFLO, INC •• 900 Ml Leurel Circle, 
Shi~ey. MA 01464, Tel: 506-45-2346. TELEX: 948503. 
FAX: 508-425-2338; Empl: 25 . • . . . . . . . . . . . . . . .. C·1641 

LocaJ Sales Offices & Reps 
CA Alhambra, C.E. Mello. Co. ............. 816-262-1405 
CA San Jose, P & M EIctms. ............. 406-287-0402 
CO Denver. Comp. Technlg.. Inc. .......... 303-756-5750 
MA Uxbridge. Motoreps of New England.. 617-986-2277 
NJ Springfield, F. F. Sylvester Assocs. .... 201-376-3324 

Gk" 
The Primary Source WorldwIde' 

Over 20,000,000 
Components In Stock 

SWITCHES 
• MINIATURE 
• TOGGLE 
• ROCKER 
• LEVER. HANDLE 
• THUMBWHEEL 
• SWITCH LOCK 

• DIP 
• SOLID STATE SWITCHES 

Same Day Turnaround Available 

CAll 
1-800-458-0512 

(814) 476-7774 

~ 
DISTRIBUTED BY 

~~!~~~.~o !~2~· 
McKean. PA 16426 

PA WATTS 800-352-0161 
FAX 814-476-7724 

[§~~ 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 10th SI Oakland. CA 94606 

Ole 
Tt.e Primary Source Worldwide<Jf). 

(213) 452-8002 

CAMBRIDGE ELECTRONICS LABORATORIES. 20 
Chester St, Somerville, MA 02144. Tel: 617-629-2805. 
TELEX: 948580 RACE 

CAMBRIDGE FILTER CORP .• P.O. Box 4906. Syracuse. 
NY 13221-4906. Tel: 315-457-1000. "TELEX: 322096, FAX: 
315-457-7341; Ernpl: 400-500 

CAMBRIDGE INSTRUMENTS. INC .• Optical Systems 
Division. P.O. Box 123, Buffalo, NY 14240. Tel: 716-691-
3000. "TELEX: 91-285 REICHERT BUF UW; Empl.: 650; 
SI8. Mgr: Ronald Annstrong. VP Sis. & Mktg. 

CAMBRIDGE PRODUCTS. 244 Woodland Ave. 
Bloomfield, CT 06002. Tel: 203-243-1761. 800-243-8814. 
FAX: 203-242-7006; Ernpl: 32; SI8. Mgr : Bill P~cher; Disl. 
Mgr: Bill Pilcher 

CAMBRIDGE TECHNOLOGY. INC. 23 Elm Str~ 
Watertown. MA 02172, Tel: 617-923-1181. TWX: 91 ()'25()' 
7539 CAMTECH BSN, FAX: 617-924-8378; Empl: 25; SIs. 
Mgr: E. Grenda 

CAM. GRAPHICS CO., INC. 15 Ranick Dr. W. Amityllille, 
NY 11701. Tel: 516-842-3400. TWX: 51()'224-6181. FAX: 
516-842-1005; FSC No.: 83203; SI8. Mgr: Michele FortieS. 
Denise Page 

CANADA WIRE AND CABLE LIMITED. 250 Ferrand Dr. 
Don Mills, Ontario. Canada Mac 3J4. Tel: 416-424-5000. 
TELEX: 065-24120. FAX: 416-424-1 008; Empl.: 5.000; SIs. 
Mgr: John Murphy (Long Beach) 

CANADIAN THERMOPlASTICS OP. FERRO 
CORP .• Ferro Indl. Prods. Ltd Thermoplas.Div .• 354 
Davis Road, Oakville, ONT. L6J 2Xl. Tel: 416-845-4277. 
"TELEX: 06-962218; SIs. Mgr: Wayne Smith 

CANADIAN THERMOSTATS & CONTROL DEVICES 
LTD, 8415 Mountian Sights, Montreal, PO. Canada 
H4P2B8. Tel: 514-739-3274. TELEX: 05-825619. FAX: 
514-739-2902; Empl: 20; Sis. Mgr: H. Lareau 

C & C JETRONIC, INC •• Research Pk. 318 Wall St. 
Prinoeton, NJ 08540. Tel: 609-921-8540. TELEX: 4971717. 
FAX: 609-921-7971; Empl: 50; SIs. Mgr: C. Jerry Chiang 
..•............. ; .......•..•...............•..... A·2271 

Local Sales Offices & Reps 
CT West Herftord, Component Concept .. 203-523-4066 

C & C TECHNOLOGY INC .• Bldg. 9. Un~ 60. 245 W. 
RooseveR Ad., West Chicago. IL 60185. Tel: 312-231-0015. 
TELEX: 4974811. FAX: 312-231-0015; Ernpl.: 8; SIs. Mgr: 
Randy Cochran 

C&D CHARTER POWER SYSTEMS. 3043 Wa~on Rd., 
Plymouth Meeting, PA 19482, Tel: 215-828-9000. FAX: 
215-828-9000; Ernpl: 1500 

The Primary Source W~rldwide~. 

FAX: (617-527-3062 
C & K COMPONENTS, INC •• 15 Riverdale Ave., Newton. 

MA 02156-1082, Tel: 617-964-6400. TELEX: 92-2544. 
TWX: 71 ()'335-1163; FSC No.: 09353; Empl: 600; SIs. 
Mgr: T. Hankins .......................... 8·1692-1693 

LOcal Sales Offices & Reps 
AL Huntsville, Beacon EIctrns............. 205-881-5031 
AZ Scottsdale, Sis. Engrg. ................ 602-994-3230 
AR Uttle Rock, R.E Kimball Co. Inc. ...... 214-231-3447 
CA Auburn, Ewing-Foley. Inc. ............. 916-885-6591 
CA Los Mas, Ewing-Foley •..•........... 415-941-4525 
CA Los Angeles, Universal Comps. ....... 213-641-4255 
CO Boulder. Front Range Mktg. ............ 303-443-4780 
CT Glastonbury. Barton Assoc. ........... 203-633-9417 
FL Boca Raton, Beacon EIctrns. .......... 305-997-5740 
FL Clearwater, Beacon Elctms. ........... 813-796-2378 
FL Longwood, Beacon Elctins. ........... 305-332-1940 
GA Atlanta, Beacon Elctrns. . . . . . . . . . . . . . .. 404-256-9640 
IL Elk Grove VIg.. Control SIs. ........... 312-595-2110 
IN Carmel. Technlg. Mktg. Corp .......... 317-844-8462 
IN Fl Wayne, Technlg. Mktg. Corp ........ 219-432-5553 
IA Cedar Rapids. Dy-Tronix, Inc. ........• 319-377-8275 
KS Leawood, Dy-Tronix, Inc. . . . • . . . . . . . . . . 913-339-6333 
KS Wich~a, Dy-Tronix, Inc. ........ ,...... 316-639-0884 

KY Louisville, Technlg. MkI9 Corp. ....... 502-893-1377 
MD Randallstown, Beacon North, Inc. ..• ;. 703-476-2480 
MA Waftham, Gerber Sis. Corp. ........... 617-~ 
MI Grand Rapids. Rethsburg Assoc. ..... 616-949-7400 
MI Southfield, Rathsburg Assoc. ......... 313-559-9700 
MN Minnetonka, Gibb EIct{ns. .•. . . . .•.. ... 612-935-4600 
MO Bridgeton, Dy-Tronix,lnc. ..•........•.. 314-291-4777 
NJ Cherry HiI~ Quality ~ ......•.•.. 609-426-6266 
NM Albuquerque. Reptronix ............ ".. 505-292-1718 
NY Latham, L-Tron Corp. ................. 516-785-5032 
NY Pittsford, L-Tron Corp. .....•..•..•.... 7,16-383-0050 
NY Port Washington, Ashtec, Inc. ••.•...•. 516-767-0336 
NC Raleigh, Beacon EIctms. ...•........•. 919-787-()330 
OH Beachwood, Thompson & Assocs..... 216-831-6277 
OH Dayton, Thompson & Assocs. .. . . . . . • . 513-435-7733 
OH Orient, Thompson & Assocs. .. " . . . .•. 614-272-2086 
OR Togard, LD EIctms. .....••..•.......... 503-684-6221 
PA Wayne, Qualily Comps. ............... 215-687-3553 
TX Austin, R. F. Kimball Co.. Inc. ...•.•..•. 512-443-5284 
TX Richardson, R. F. Kimball Co. ......... 214-231-3447 
UT Sa~ Lake Cily. Front Range Mktg. .. . . . 801-566-2500 
VA Sterling Park, Beacon North .......... 703-476-2480 
WA Snohomish, LD EIctms. ....••..•...... 206-568-0511 
WA Spokane, LD EIctms. •• • . • . . . . . . . . • • . •. 509-922-4883 
WI Brookfield, Control Sis. ..... . . . . . . . . . .. 414-797-9500 
can Markham, On!., Avotronics, Ltd. ...•... 416-475-2024 
Can Pointe Clare, QUE, Avotronics, Ltd. .•.. 514-697-2135 

GIC/UnimaX 
FAX: 203-265-5398 

C & K/UNIMAX, INC., C & K Components, Inc •• 
Ives Ad.. P.O. Box 152, Wallingford, CT 06492, Tel: 203-
269-8701. TELEX: 96-3485; FSC No: 80207; Ernpl: 250; 
SIs. Mgr: T. D'AIlesantro ................•...... 8.1694 

Local Sales Offices & Reps 
AZ Scottsdale, Sis. Engrg. .....•.......... 602-994-3230 
CA Los Angeles, Universal Comps. Co. ... 213-963-8331 
CA Mercer Island, Ewing-Foley ........... 415-941-4525 
CO Boulder. Front Range Mktg. •. . . . . . . .•. 303-443-4780 
CT Glastonbury. Belton Assoos. .......... 203-833-9417 
FL SateUHe Bch., JLS Assocs. ............ 305-773-7531 
Il Lisle. W.G. Controls ..................• 312-963-5954 
MA Waltham, Gerber ••................... 617-890-3334 
MI Southfield, Rathsburg .............•... 313-559-9700 
MN Minneapolis, Boerger & Assocs. . . . . . . . 612-56().3435 
MO St louis, Hill & Co. .................... 314-432-1136 
NY Port Washington. Ashtech ........•... 516-767-0336 
NY Pittsford, L-Tron ..................•..• 716-383-0050 
NC Raleigh, JLS ...•..................•... 919-646-6445 
KY Louisville, O. H. Bromberg & Assocs. .. 502-456-1498 
NJ Cherry Hil~ Qualily Comps. .......•... 609-426-6266 
TX Richardson, R. F. Kimball............. 214-231-3447 
VA Front Royal, Eitron Sis. ltd. .•........• 703-635-7201 
WA Mercer Island, Andersen Assocs. ..... 206-232-0464 
Can Markham, On!., Avotronics, Ltd. ....... 416-475-2024 

Local Distributors 
AL Montgomery. Southern Controls ...•.. 205-277-5030 
CA Gardena, CA SWilch & Signal ......... 213-77()'2330 
CT Wal6ngford, Midan EIctms. . . . . . . . . . . .. 203-265-2077 
FL Miami. EIctrn. Equip. ..............•... 305-871-3500 
10 Couer'd Alene, AI EIctms. .•........... 206-785-3280 
IL Chicago. NewarkEIctms. ........... ;. 312-784-5100 
IN Carmel, ALD Chicagoland .....•...... 317-846-1323 
IA W. Des Moines. Ramco Co. ........... 515-225-6933 
LA New Orleans, Wm. B. Allen Supp.· . . . .. 504-525-8222 
ME Portland, Rockingham EIctms. .....•.. 207-772-4614 
MD Gailhersburg, Axis Elctms. . . . . . . . . . . .. 301-l14O-9640 
MA Hingham, Sager Elctrl •...•........•.. 617-749-6700 
MI Battlecreek, Great Lakes Elctrns. .. . . • . 616-963-6282 
MN Bloomington. Berguist ...........•.•.. 612-835-2322 
MO St Louis, Wesgarde ..............•... 314-567-7776 
NH Nashua, Brevan Elctrns. .............. 803-889-7230 
NY Bohemia, Key Components ........... 516-567-7500 
OH Cincinnati. Schuster Elctrns. ..•.....•. 513-489-1400 
PA Drexal Hill. Kass EIctms. . . • . . . . . . . . ••. 215-449-2300 
TN Jackson, Townsend SUpp. .......•.... 901-422-6585 
TX Foo WOOh, Allied EIctms. ............. 817-336-5401 
VA Roanoke. People Elctms. ..•..•....... 703-342-8933 
WA Bothell. Cypress Elctrns. ...•..•.....•. 206-436-1512 
WI Mequon. Taytor Elctrns. .......•....... 414-241-4321 

CANETICS. INC. P.O. Box 70549. Pasadene, CA 91107. 
Tel: 819-584-Q438; SIs. Mgr: C. Wu 

CANOGA-PERKINS CORP, 21012' Lassen St, 
Chatsworth. CA 91311. Tel: 816-716-6300. TELEX: 
182341. TWX: 51().6()13-836, FAX: 818-716-6312; Ernpl: 
107; SI8. Mgr: Paul Stennes· 

642 North American offices only. For worldwide reps & distributors, See Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 
CANON u.s.A., Elctrn. Comps. Div., One Canon CA Irvine, Pet Fitzpatrick ................. 714-733-0020 

Plaza, lake Success, NY 11042, Tel: 516-488-6700, CA Pleasant Hill, David Berryman ........ 415-676-7788 
lELEX: 96-1333; EmpL: 500; Sis. Mg,: P. Specter CA Westlake VI., Scott Johnson .......•.. 805-494-9823 

Denver, Quorum 3 SIs. Grp. . . . . . . . . . .. 303-799-8100 .................................... B"237, 1937-1938 CO 

LDcBI Sales Offices & Reps 
CA Sen1a Clara, Canon USA, Camps. Div. 

. .. . ... . .. . . .. ... . .. . .. . .•.. .. . .. . ..... 406-986-4780 

CANSTAR, Canada Wire & Cable, Ltd., 3900 Victoria PI<. 
Ave., North YOlk, ant, canada M2H 3H7, Tel: 416-756-
41oo,lELEX: 065-25403, FAX: 416-756-3980 

CANYON ELCTRNS., 2001 W. North Lane, Phoenix, I\Z. 
85021, Tel: 602-9444421, FAX: 602-943-0739; Sis. Mg': 
George J. M~1ak .... '" .. . .. . .. ... .. . . . • . .. . . . .. B'1051 

CAPACITOR SPECIALIST, See CSI Capacitors 

CAPACITOR TECHNOLOGY, INC, 5015 Speedway Dr, 
Ft Wayne, IN 46625, Tel: 219-484-9054, FAX: 219-484-
8275; SIs. Mgr: Kevin Kurtz; Dist. Mg,: Steve Marks 

CAPCON,INC, 147 West 251h Street, New YOlk, NY 10001, 
Tel: 212-243-6275; SIs. Mg,: Ed Reeves; Dist. Mgr: a 
Cameron 

CAPINTEC INSTRUMENTS, 6 Arrow Ad., Ramsey, NJ 
07446, Tel: 20HI25-95OO, lELEX: 642375, FAX: 201-825-
1336; FSC No.: 6666;6685; EmpL: 150; SIs. Mgr: Eric Weis 

CAPITAL EQUIPMENT CORPORATION, 99 South 
Bedford St, Burlington, MA 01803, Tel: 617-273-1818, 
FAX: 617-273-9057; FSC No.: 3825; Sis. Mgr: Kerry 
Newcom 

CAPITOL SWITCH INC, Box 890, Danbury, CT 06810, 
Tel: 203-744-3300; FSC No.: 01548; EmpL: 30; Sis. Mgr: 
R. E Brodeur 

. CAPULUM CABLE TECHNOLOGY, LTD, 106-195 
Stafford Road, Nepean, Ontario, Canads K2H 9Cl, Tel: 
613-726-1966, FAX: 613-726-9059; EmpL; 25; Sis. Mgr: 
Wayne Lancaster 

THE CARBORUNDUM COMPANY, Electronic 
ceramics. P. O. Box 156, Niagara Falls, NY 14302, Tel: 
716-278-2000; EmpL: 2000; Sis. Mgr: R.W.l.ashway, Mktg. 
Mgr.; Dist. Mgr: D.E Cooke, Prod. Mgr .... A"9'6-'917 

CARCO ELECTRONICS, 195 Constitution Drive, Menlo 
PI<., CA 94025-1106, Tel: 415-321-8174, lELEX: 348482, 
FAX: 415-321-1890; FSC No.: 21875;·Empl: 85; SIs. Mg,: 
John M Carter 

CARDINAL CONTROL CO, 110 Kensington Ad., 
Kensington, CT 06037, Tel: 203-828-6379; SIs. Mgr: LEP. 
Beatman; Dis!. Mgr: LEP. Beatman 

CARDINAL PRODS., INC, 2840 Craddy Way, Santa Ana, 
CA 92704, Tel: 714-546-1224, FAX: 714-546-1254; EmpL: 
20; SIs. Mgr: John Hassmann 

CAROION ElCTRNS., See ISC Cardion Electronics, 
Inc. 

CARDON CORP, One Exeter Plaza, Boston, MA 02116, 
Tel: 617-267-1760; Empl: 10 

CAREY elECTRONICS ENGINEERING CO, 1880 
Clifton Ave, Springfield, OH 45505, Tel: 513-323-6300; 
EmpL: 1~25 

CARIBBEAN ASSEMBliES, INC. 404 Stale Rd 434, 
Casselbeny, FL 32706, Tel: 407-327-0602, FAX: 407-327-
0603; EmpL: 200 

CARISTRAP INTERNATONAL, INC. 1760 Fortin Blvd., 
Chomedey,lavac. Quebec, Canada H7SIN8, Tel: 514-667-
4700, TaEX: 05-24463; FSC No.: 
05-24463;;;514-663-1520; EmpL: 50; SIs. Mg,: Audrey 
Karass; Dist. Mgr: Audrey Karass 

CARITRONICS INC. PO Box 821 Dept E89M, West 
Caldwel~ NJ 07007, Tel: 201-575-8916; Empl: 30; Sis. 
Mgr: Richard Nelson 

CARLlNGSWITCH, INC., 60 Johnson Avenue, Plainville, 
CT 06062-1156, Tel: 203-793-9281, TWX: 71~25-0034, 
FAX: 203-793-9231; ErnpL: 1200; SIs. Mgr: Robert Stutz; 
Dist. Mgr: Rad Sm~ ....... B"359-'361,'695-'697 

Call toll free 1-~243-8556 for Iocaiions of 
Representatives and Distributors. 

Local Sales Offices & Reps 
Al Huntsville, GSR EIctms. .. . • . . . . . • . . . •. 205-533-2444 
I\Z. Scottsdale, Advent COmp. COrp. ...... 602-48H)044 

CT 
CT 
FL 

Plainville, carlingsw~ch,lnc. .......... 203-793-9281 
Simsbury, Berkshire EIctms. .......... 203-651-3367 
Deerfield Beech, Florida COmp. SIs. Inc. 
... .................................. 1-~782-0224 

GA Atlanta, CSR Elctms. .. .. .. .. .. .. .. .... 404-396-3720 
IL Schiller Pk, Wm Bolles Assocs. ...... 312-678-7888 
IN Indianepolis,D-MAssoc. .............. 317-642-4424 
KS Mission, Mertens Co. ................. 913-432-9323 
Me Gaithersburg, Naudain Assocs. ....... 301-258-5040 
MA Hopkinton, Berkshire EIctms. ......... 617-435-9356 
MI Lathrup Village, R. C. Nordstrom & CO. 

MN Crystal, Technical Comp. ........... .. 
Me Clayton, Mertens CO. .. .............. . 
NH Gonic, Berkshire Elctrns. ............ .. 
NJ Burlington, VDE EIctms. ............. . 
NJ Union, Pacent Engrg. ................ . 
NY Great Neck, Pacent Engrg. ........... . 
NY Rochester, VDE Elctms. ............. . 
NC Siler City, Crossroads Elctms. Assoc. 

Ck 

313-559-7373 
612-536-9512 
314-993-6600 
603-335-1897 
609-387-9331 
201-687-7197 
516-482-4678 
716-473-5015 

919-742-2372 

TNt Pnmary Source Worldwlde~ 

over. 8,000,000 •• 
Relays & 
Switches 
in Stock. 

The 
Largest 
Relay & 

Switches 
Distributor 

in the World. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

FROM STOCK 
6fII&1II® Tho Primary ~rce 
...,~ . Worldwide ... 

SWITCHES 
Miniature, Subminiature, Toggle, DIP, 

Roc.ker, Lever, Pushbutton, Slide, 
Rotary, Thumbwheel & Switch lock 

CARLIN 

Gk/UnimaX 
Over 

8.000.000 
Relays & 
SWitches 
In Stock. • 

The 
Largest 
Relay & 

Switches 
Dlstribulor 

In the World. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

CIC / UnimaX 
Franchised Stocking Distributor 
FAST ENGRAVING SERVICE 

LttGI~tt,\\I· 
ELECTRONICS, INC. 

1009 BOSTON POST ROAD 
MAMARONECK, NY 10543 

TEL: 914-698-9332 • FAX: 914-698-9456 

TOLL FREE (Outside N.Y.) 

800/431-2625 

[§3~~ 
BRILL 
ELECTRONICS 
(415) 834·5888 
610 E. 10th St .• oakland. CA 94606 

~k/UnimaX) 
(213) 452·8002 

SWITCHES AND CIRCUIT BREAKERS 

FULL LINE AUTHORIZED DISTRIBUTOR 

e~r:tJ 
ELECTRIC SWITCHES 

INCOBPOBATBD 

2478 Fletcher Dr., Lo. Angeles, California 90039·2891 

I Toll 800-421-8855 
Call 

CnOO-252-4640 
TEL:213-660-l3101 
FAX:213-660-5130 I 

SEE COMPLETE PRODUCT LINE UNOER SWITCHES 
SECTION-51 00. FREE .CATALOG 31EM on REQUEST 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 643 



CARLIN 
OH Columbus, Geny Bryant .............. 614-87()'7338 
SC W. Columbia, Crossroads Elctms. .. . . . 803-791-8898 
TX Dallas, Control Comps. ............... 214-458-8877 
UT SaIl Lake City, Quorum 3.s1s. Grp. •... 801-943-9227 
WA Mercer Island, Joel Clark ............. 20&-232-5944 
WI Mequon, Wm. Bolles Assocs. ....•.... 414-241-3320 
Can Markham, Ont, Deskin SIs. ............ 416-475-1412 

Local Distribl.!tors 
AL Montgomery, Southern Controls •..•.. 205-277-5030 
AZ. Tempe, L-comp, Inc. .. . . . . . . . . . • . . . . .. 602-73()'1633 
AR Little Roc,," Carlton Bates •............ 501-562-9100 
CA Buena Park. Cypress EIctrns. ......... 213-744-0355 
CA Gardenia, Cal Swilch. . . . . . . • . . . . . . . . . 213-77()'2330 
CA Hayward, Electro Comps. .......•..... 415-783-5800 
CA Los Angeles, EIeCIric Switches .•..... 213-66()'1310 
CA San Diego; Cypress EIctrns. ....•...•. 619-535-0011 
CA Santa Clara, Cypress Eiclms. ......... 4O&-98()'25oo 
CA Van Nuys, Wes-Garde Co~ .. . • . • . . 213-873-4602 
CO Englewood, Industrial EIctrns. .... , . . . . 303-649-9444 
CO Wheal Ridge, Cypress Elctms. ........ 303-431-2622 
CT Hartford, Wes-Garde Comps. ••..•.... 203-527-7705 
CT Wallingford, Sager EIec. Supp. ...•...• 203-265-4600 
FL Lakeland, Wes-Garde Comps. ........ 813-644-7564 
IL Carol Stream, Wes-Garde Co~ .... 312-653-1460 
IL Wheeling, Hawk Eiclms. .............. 312-459-4030 
IN Indianapolis, Mar Eiclms., Inc. ......... 317-633-6699 
IA Davenport, Industrial Eng. Equip. ...... 319-323-9721 
KS WIChita, RSC Elctms. .......•......... 316-287-5213 
MD Jessup, Treeko Sis., Inc. ............ 1-800-638-0582 
MD ROCkville, FIC Corp. .. . . . . . . . . . .. . . . . .. 301-881-8124 
MA Hingham, Sager EIec. Supp. .......... 617-749-6700 
MI St Clair Shores, Spemco ............. 313-771-2700 
MN Minneapolis, Bergquist Co. . . . . .. . . • . .. 612-835-2322 
MN Minneapolis, Stark EIctrns. ............ 612-332-1325 
MO Kansas City, WaKers 100 Elec. ........ 816-531-7015 
MO St Louis, Wes-Garde Comp. ........•. 314-567-7776 
NE Omaha, Radio Equip. ....•.......•.... 402-341-7700 
NH Nashua, Wes-Garde Comp .......... " 603-88().1971 
NH Salem, Sager Elec. Supp. •.......•.... 603-898-1348 

. NJ Mt Laurel, Wes-Garde Comps......... 609-776-8190 
NJ Qakland, Relay Specialties............ 201-337-1000 
NY Happauge, Sager Elec. Supp. ......... 516-346-1300 
NY Rochester, Simcona Eiclms. Corp. .... 716-326-3230 
NY Woodside, Switches UnKd. . . . . . . . . .. .. 716-476-5000 
NC Raleigh, Sager Elec. Supp. ............ 919-85()'9550 
OH Cleveland, Repco Eiclms. .. . . . . . . . . . . . 216-246-8900 
OH Columbus, Was-Garde Co~ ...•... 614-885-0319 
OK Oklahoma City, RSC Elctms. .....•.... 405-631-7729 
OR Beaverton, Component Resources. . .. 503-641-8488 
OR Beaverton, Cypress Elctms. . . . . . . • . . .. 503-641-2233 
PA McKean, Advacom, Inc. ...•........... 814-476-7774 
SC Columbia, Dixie Elctms. ....•.....•.. " 803-779-5332 
TN Nashville, Electra Distrbg. Co. . . . . . . . . . 615-256-0800 
TX Dallas, Cypress EIctrns. .,............. 214-869-1435 
TX Dallas, Was-Garde Comps. ........... 214-357-1768 
TX Stafford, Southwest EIctrns. ......•.... 713-24().4000 
WA Bothel( Cypress EIctrns. .............. 20&-483-1144 
WA Ken~ Component Resources ....•.... 206-454-8666 
WI Cedarburg, AA. Elec. ......•.......... 414-377-8000 
WI Waukesha, Hawk Elctms. ........•.... 414-547-4457 

CAROL CABLE CO. INC, 249 RooseveK Ave., Pawtuck~ 
RI 02882, Tel: 401-724-9605, TELEX: 927-750, FAX: 401-
724-3446; FSC No.: 53909; EmpL: 300 

CAROLINA STEEL & WIRE, P.O. Box 829, Lexington, SC 
29072-0829, Tel: 803-359-5501, TELEX: 573355, FAX: 
803-359-1201; FSC No.: 72954; EmpL: 125 

CARPENTER TECHNOLOGY CORP, P.O. Box 14662, 
Reading, PA 19812, Tel: 215-371-2000, TELEX: 836-432; 
EmpL: 4000; SIs. Mgr: R J. Weiler 

CARROLL TOUCH, INC, P.O. Box 1309, Round Rock, TX 
78680, Tel: 512-244-3500, TELEX: 881906, FAX: 512-244-
7040; Empl: 156; SIs. Mg,: T~rry Smith! AI Davis 

FAX: 805-987-5062 
CARROT COMPONENTS CORPORATION, 750 

West Ventura Blvd., Camarillo, CA 93010, Tel: 605-464-
0540, TELEX: 181095, TWX: 910-336-1237; EmpL: 9; SIs. 
Mg,: Kenneth E Rhines; Dist. Mg,: Kenneth E Rhines 
. : ....... , .................................. C·1297-1299 

Local Sales Offices & Reps 
AZ. Phoenix, Allegro Assocs. .......... ~ . . . 602-967-1337 
CA Los AKos. Nickerson-Gray .•.•........ 415-941-5777 
CA Sarna Ana, Tri-Four Tech. ... ,........ 714-261-6738 
CO Englewood, Romulus Elex, Inc. ....... 303-770-4988 

Manufacturers and Sales Offices Directory 
FL 
GA 
IL 
IN 
MD 

Satelije Bch, JLS Assocs. ........... . 
Alpharetta, JLS Assocs. .....•.•....... 
Bensenville, Heighway Tech. Sis. ..... 
Cermel, Current Elex. Mktg. ..••....•.. 
Gaithersburg, Carwi1hen Assocs., Inc. 

305-773-7531 • 
404-751-9012 
312-860:-7900 
317-575-9943 

.......•........ , ...•.....••........... 301-921-9545 
MI Troy, e. B. Jensen & Assocs. ......... 313-643-0506 
MN Minneapolis, Microeiectronic Sis. • . . . .. 612-829-0946 
MO Kansas City, TA Assocs. ............. 816-741-5885. 
NE Omaha, T A Assocs. . . . . . . . . . . . . . . . . .. 402-572-7785 
NJ New Brunswick, Synergy Sis. ......... 201-826-5090 
NY Dryden, Sturges EIctrn Inc. •........•. 607-644-8604 
NC Raleigh, JLS Assocs. ... 919-646-7445,919-646-0750 
OH Dayton, Shamrock Elex. Sis. .......... 513-256-1727 
OR Beaverton, N.R Schultz Co. . . . . . . • . . •. 503-643-1644 
PA Prospect Pk., EH SIs. •. . .. . • . . . . . . . . . .. 215-534-3340 
RI Cumberland, Intercoastal Camp. Sis. .. 506-584-1880 
TX Dallas. 0.1. Sis. ...•.•... 214-783-8876,214-783-73.19 
WA Bellevue, N. R Schultz Co .•...•..•....• 206-454-0300, 

206-455-1601 
Can Montrea( Que., Shelley Newman . . . . .. 514-486-6984 

LoceI Distributors 
AL Hunlsville, Component Dis!, Inc. ...... 205-683-7501 
AZ. Scottsdale, Horizon Comps., Inc. ...... 602-463-1112 
CA Anaheim, Tary Eiclms. ............•... 714-83()'2464 
CA Costa Mesa, PKe. ................... 714-556-7007 
CA Granada Hills, Acort Inds. ............. 816-70()'2991 
CA Industry, Kal Elctms. .•..•............. 816-966-8515 
CA Irvine, Kelex EIctrns. .................. 714-883-1230 
CA Manhattan Beach, Prime Electro Prods. Co. 

. . . . • . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .. 213-379-3642 
CA San Carlos, Logan Elctms. .. . . . . . . . . .. 415-594-0700 
CA San1a Ana, Vision Elctms. •. . . . . . . . . ... 714-261-6777 
CA San1a Clara, Rancor/RCI ............. 406-986-8990 
CA Sunnyvale, PSG, Inc. . . • . . • . . . . . . . . . . .. 406-773-1333 
CO Denver, Componen1 Disl, Inc. ......... 303-799-4916 
CT Bridgeport, Park Dists. ...•............ 203-366-7200 
CT Wa,"ngford, Midstate EIctrns. ......... 203-265-9900 
FL Clearwater, Componen1 Dis!, Inc. ..... 813-796-0466 
FL Longwood, Intertec Comps. Inc. . . . . . .. 305-834-7777 
GA Smyrna, ERG Parts Inc. .•............. 404-352-1626 
HI Honolulu, Intagra1ed Circuij Supp. . . . .. 806-839-1966 
IL Addison, BeHord Elctms. ..•......•.... 8O().323-1231 
IL Usle, Components, Inc. •.............. 312-852-7707 
IL Northbrook, Classic Comp. Supp. ..... 312-272-9650 
MD Jessup, Treeko Sis., Inc. ..•........... 301-937-8260 
MA Canton, EPC EIctrns. ................. 617-821-2111 
MA Lowet~ Pilgrim Eiclms. ....•........... 617-454-9889 
MA Marlborough, Hardware Specialty Co. 

.....•................................. 617-481-8622 
MA N. Adams, Shine Elctrns. . . . . . . . . . . . . . . 413-684-9933 
MA Newton, I",Slock Prods. .............. 617-87()'5750 
MI Uvonia, LWC Dista .....•............. 313-464-7700 
MN Eden Prairie, Custom Computer Cable 

MN New Brighton, Parts One ............ . 
NH Hudson, Interconnect of N.E ......... . 
NH Londondeny, Comps. North .......... . 
NH Nashua, Brevan Elctms. ............. . 
OR Woodburn, Contech ....•............. 
PA Essington, Tri-Gom .................. . 
RI Warwick, ARC Elctms. ..•.....•.....•. 
TN Nashville, Ranclolph & Rice •.......... 
TXDallas, EDC ......................... . 

612-941-5651 
612-633-8079 
603-883-1515 
603-437-5645 
603-889-7230 
503-981-3807 
215-521-3080 
401-732-4038 
615-255-5601 
214-257-0322 

CARSON MANUFACTURING CO., INC, 5453 N. Rural 
SL, P.O. Box 20464, Indianapolis, IN 46220, Tel: 317-257-
3191, FAX: 317-254-2667; Empl.: 85 

CARTER MANUFACTURING CORPORATION, 237 
S~gar Road, BoKon, MA 01740, Tel: 506-779-5501, FAX: 
506-779-6166; FSC No.: 03929; Empl.: 30; SIs. Mg': Leo 
T. Nichols, VP SIs. 

CARTER MOTOR, 400 Stagecoach Trail, Warren, IL 
61087-0647,Tel: 815-745-2100, .FAX: 815-745-2135; Sis. 
Mg,: John W. Smijh III 

CASEMAKER, Stebco Industries, Inc, 1020 West 40th 
Str~ Chicago, IL 60609, Tel:"312-254-1221,. TWX: 91()' 
221-2470, FAX: 312-254-4030; FSC No.: 36-2405334; 
EmpL: 25; Sis. Mg,: Allen E Terman 

CASSO-SOLAR, P.O. Box 163, U.S. Route 202, Pomona, 
NY 10970, Tel: 914-354-2500, TELEX: 475-4099, FAX: 
914-362-1856; Empl.: 50; SIs. Mg,: T. Corl 

FAX: 301-321-9584 
CATALYST RESEARCH, Mine Safety Appliances 

Co" Inc., 1421 Clarkview Rei, Baltimore, MD21209, Tel: 
301-296-7000, Ext 304, TELEX: 898095; FSC Np.: 00681; 
EmpL: 400; SIs. Mg,: Edward S. Hatch, Jr.; DiS/. Mg': 
Edward S. Hatch, Jr. .•........•..•.......• 0·1459-1472 

Local Sales Offices .& Reps 
AL Huntsville, Montgomery Mktg. .. . . . . . .. 205-830-0498 
CA Los Angeies, Power Partners ......... 213-215-0800 
CA San Diego, Power Pertners ........•.• 80().466-5400 
CA San Jose, M. T.S.R& Co. .............. 406-288-8662 
CA Santa Barbara, Power Partners ..•..•. 8D0-466-5400 
FL Brandon, RC.simon & Co. ...•........ 813-689-6524 
FL Ugh1house Poin~ R C. Simon & Co... 305-941-2757 
GA Norcross, Montgomery Mktg. ......... 404-447-6124 
IL Palatine, T-.8quared Assocs. .......... 312-991-2144 
KS Overland PI<., Electri-Rep ....•........ 913-649-2168 
MA Burlington, Anacon Sis. Assocs., Inc •. 617-272-9080 
MI Farmington Hills, W. R Hummon & Assoc. Inc. 

•.•......•........•.............•.....• 313-474-0661 
MN Mimeapolis, Hei-Lile Sis. ............. 612-881-6051 
MO St Louis, Electri-Rep .............•... 314-993-4421 
NJ Springfield, F.F. Sylvester Assocs. . . . .. 201-376-3324 
NC Cary, Montgomery Mktg. •.........•..• 919-467-6319 
OH Dayton, J. C. Hofstetter Co •.•.....•..• 513-296-1010 
OH Medina, J. e. Hofstetter Co. ........... 216-241-4680 
OR Hillsboro, TAC Assocs. ............•.. 803-646-6110 
PA Hickory, J.e.Hofstetter ...•..•..•...... 412-356-2305 
NC Releigh, Montgomery Mktg. ........... 919-851-0010 
VA Richmond, Glasscock Assocs. ........ 804-74()'0063 
WI Milwaukee, Key Entprs., Inc. .. . . •• . . . .. 414-453-9462 

Local DistribUtors 
MD Savage, Pyttronic ..•..•............... 301-792-0780 

CATEL TELECOMMUNICATIONS, 4050 Technotogy P~ 
Fremont, CA 94537, Tel: 415-659-8988, TWX: 91()'336-
2263; EmpL: 150 

A CATON 
FAX: 617-585-2973 

CATON CONNECTOR CORP, Jones. River IndL Pk., 20 
Wapping Rei, Kingston, MA02364, Tel: 617-585-4315; FSC 
No.: 52196; Erhpl.: 28; SIs. Mg,: D. Galambos 
............... , ............... " ..... , . ... C·1300-1304 

Local Sales Offices & Reps 
CA Tarzana, High VoKage SIs. ............ 816-881-9194 
FL AKarnonte Springs, Krebs Myton & Assoc. 

.. , ......... , . ... . .. . .. . .. . .. . .. .. .•. .• 305-788-9333 
IL Carol Stream, Chemistry, Ltd. ......... 312-69().1736 
MA Tewksbury, Sequal Assocs. ........ '" 617-851-4010 
NM Albuquerque, Westfahl & AssOcs. .•... 505-881-0995 
NY Glen Head, Uvera Polk ............... 516-759-9300 
OH Cincinnati, DeKa Sales ................ 513-271-5444 
OR Portland, SPS Elctms. ................ 503-297-6919 
PA Trevose, PSA, Inc .................... 215-245-0513 
TX Plano, Zeus Engrg. .............•..•.• 214-423-2027 
WA Redmond, SPS ELctrns. .............. 20&-323-4140 
Can Thornhill, Ont, RFQ, Ltd. .....•........ 416-881-1976 

CITIZEN 
FAX: 213-828-0846 

CBM AMERICA CORP., 2020 Santa Monica Blvd. Sle. 
410, Santa Monica, CA 90404, Tel: 213-826-8245, TELEX: 
182508; Ernpl.: 20; Dis/. Mgr: Robin Pierce 
........................................... ·001082-1083 

Local DistribUtors 
CA Los Angeles, MFI ..................... 213-826-8133 
IL Chicago, Micro Business EIec. ...•.... 312-539-2994 
NY Hewl~ Metropolitan Sis. ......•....... 516-599-7900 
OH CenteNille, IPO ..................•.... 513-433-2800 
TX Dallas, R Squared Eiclms. ....•.••.... 214-406-1117 
Can Toronto, Ont, TLS .................... 416-479-1911 

CCD IMAGING, Fairchild Weston Systems, Inc, 1801 
McCarthy Blvd., Milpitas, CA 95035, Tel: 406-433-2500; 
SIs. Mg,: Jim Johnson 

C-COR ELCTRNS, 60 Decibel Rd., State College, PA 
16801, Tel: 814-236-2461, TWX: 51()'67()'3513; FSC No.: 
12775; EmpL: 650; Sis. Mg,: J. Hastings 

CDRL DATA, INC., 21842 North 9th Ave., Suije 103, 
Phoenix, AZ. 85027-2823, Tel: 602-582-8644, FAX: 602-
582-2199; FSC No.: 56060; EmpL: 25; Sis. Mg': James J. 
Edwards 

644 North American offices only_ For worldwide reps & distributors, see Vol. W_ EEM 1989 



Manufacturers and Sales Offices Directory 

CDS - COlORADO DATA SV8., 3301 w. Hampden, Unit CERAMAWIRE, Box 1084. Cranford, NJ 07016, Tel: 201-
C, Englewood, co 80110, Tel: 303-762-1640, aoo-cos- 276-1170; EmpL:4; SIs. Mgr: Edward Hamillon 
ATE1, TWX: 91 ()'933-0193, FAX: 303-781-0253; EmpL: 80; 
SIs. Mgt: Bob Frodoe 

CEAG ELECTRIC CORP. 1324 Motor Pkwy. Hauppauge, 
NY 11786, Tel: 516-582-4422, FAX: 516-582-4922; FSC 
No.: 57973; EmpL: 200; SIs. Mgr: Lois Meyer 

CEC, 330 W. Taft Ave., Orange, CA 92665, Tel: 714-637-
2970; EmpL: 50 

CERAMIC DEVICES INC. 8145 Ronson Ad., San Diego, 
CA 92111, Tel: 619-58().7575, FAX: 619-58().4906; EmpL: 
40; SIs. Mgr: Unda Parrish 

CERAMIC MAGNETICS, INC. 87 Failfield Ad., Fairfield, 
NJ 07006, Tel: 201-227-4222, TElEX: 138 730, FAX: 201-
227-6735; EmpL: 90 

CERA-MITE CORP. 1327 Sixth Ave., Grafton, WI 53024, 
CECINSTRUMENTS,lmolndustrieslnc.9550verland Tel: 414-3n-3500, TElEX: 62916271, FAX: 414-3n-

Ct., San Dimas, CA 91na, Tel: 714-394-4481, TElEX: 7309; EmpL: 215; Sis. Mgr: Claude Marquardt 
200445 RCA, FAX: 816-351-0557; EmpL: 200; SIs. Mgr: 
Lon Acheson 

CELCO, 70 Constantine Dr. Mahwah, NJ 07430, Tel: 201-
327-1123, TWX: 71()'986-1018; FSC No.: 05954; EmpL: 
25; SIs. Mgr: P. S. Christaldi 

CERMETEK MICROELECTRONICS INC. 1308 
Borregas Ave., Sunnyvale, CA 94086-3565, Tel: 406-752-
5000, TWX: 91 ()'379-6931 , FAX: 406-752-5004; EmpL: 50; 
SIs. Mgr: Gilbert Chacon 

CELESCO TRANSDUCER PRODS. INC. 7800 C.G. INSTRUMENTS, 434 Windsor PIt Dr. Dayton, OH 
Deering Ave., C8noga PIt, CA 91304-5005, Tel: 816-884- 45459, Tel: 513-434-7643, FAX: 513-434-7643; EmpL: 5; 
6860, TElEX: 499-8137; SIs. Mgr: Bart Gudmundson SIs. Mgr: Dale K Mann 

CELESTION INDUSTRIES, INC. 89 Doug Brown Way, CGRS MICROTECH, P.O. Box lOa, Langhorne, PA 
HoRiston, MA 01746, Tel: 506-429-6706, TElEX: 948417, 19047, Tel: 21&-757-0284; EmpL: 5; Sis. Mgr: J. Swope; 
FAX: 508-429-2426; Sis. Mgr: Barry Fox Dist. Mgr: J. Swope 

FAX: 215-363-8719 
CEll-CON, INC., 305 Commerce Dr. Exton, PA 19341, 

Tel: 21&-363-8552; EmpL: 14; Sis. Mgr: Gene Kiley 
..............................•............•..... 001473 

CENTECH CORPORATION, 200 W. 88th St, 
Minneapolis, MN 55420, Tel: 612-881-8245, TWX: 431-
0015-l8M, FAX: 612-681-4137; Sis. Mgr: Norton G. 
Saude 

CENTENT CO. 3879 S. Main St, Santa Ana, CA 92707, Tel: 
714-979-6491; EmpL: 12; Sis. Mgr: A. Freimanis 

CENTRALAB, See Mepco/Centralab 

CENTRAL DATA CORP. 1602 Newton Dr, Champaign, IL 
61821, Tel: 217-359-8010, FAX: 217-359-6904; EmpL: 60; 
Sis. Mgr: Earl Jacobson; Disl. Mgr: Steve Nagele 

CENTRONIC, INC., Morgan Crucible Co. Electronics 
Div. 1829 B DeHavilland Dr, Dept E, Newbury Park, CA 
91320-1702, Tel: 80&-499-5902, FAX: 80&-4~7nO; FSC 
No.: 63334; EmpL: 20; Sis. Mgr: George Pankau; Disl. 
Mgr: Lou McCall 

C.E. PRECISION ASSEMBLIES, INC. 101 S. McKemy 
Ave., Chandler, AZ. 85226, Tel: 602-940-0740, FAX: 602-
961-4754; FSC No.: 67810; EmpL: 10; Sis. Mgr: Henry 
Richards 

CERAMASEAl.., Box 260, New Lebanon, NY 12125, Tel: 
518-794-7800, TElEX: 14-5442, FAX: 518-794-8080; FSC 
No.: 07601; EmpL: 89; Sis. Mgr: Gene D. Sawin 

Local Sales Offices & RePs 
AL Huntsville, Physirnetrics ............. . 
AZ. Phoenix, J. F. Hurlbut Co. ........... .. 
CO Golden, J. F. Hurlbut Co ............. .. 
FL Orlando, Physirnetrics .............. .. 
GA Atlanta, Physimetrics ................ . 
IL Downers Grove, Physics Equip ....... . 
IL ML Prospect, Au1omation Equip. Co. .. 
KS Lenexa, Midtec Assocs. .............. . 
MD BaHimore, R A. Wafer Assoc. ......•.. 
MA Boston, P-J Engrg. Sis. .............. . 
Me SL LouiS: Midtec Assocs. ............ . 
NJ Piscataway, Eastern MeIro Assocs. .. . 
NY Farmington, R.M. Scanlon Assoc. .... . 
NY Plainview, Eastern Metro Assocs. .... . 
NY Syracuse, RM. Scanlon Assoc. ...... . 
NY W. Hempstead, Eastern Metro Assocs. 

NC Charlotte, JWL Assoc. .............. .. 
PA Clairton, Kurt J. Lesker Co. .......... .. 
PA Feasterville, Knowles Assocs. ........ . 
TN Knoxville, Physimelrics .............. . 
TX Richardson, Spectra Sis. ............ .. 
UT Salt Lake City, J. F. Hurlbut ........ , .. 
WA Seattle, J.J. Assocs. .................. . 

20&-553-7591 
602-952-9497 
303-279-7796 
407-894-8081 
404-95&-0155 
312-81 ()'9414 
312-398-7550 
913-541-0505 
301-744-1133 
617-783-0510 
314-27&-8686 
201-752-9292 
716-924-7450 
518-931-1414 
31&-437-1271 

516-292-1131 
704-541-5750 
412-233-4200 
21&-322-7100 
61&-968-7553 
214-234-3800 
801 '59&-8818 
206-248-6619 

CGT~ 2 Windward Ave., White Plains, NY 10605, Tel: 914-
949-3719, TWX: 71()'566-1305; EmpL: 170; Sis. Mgr: G. 
N. Snider 

CHABlN CORP. 890 Fortress St, Chico, CA 95926, Tel: 
916-891-6410, TWX: 91 ()'536-1 001 ; Sis. Mgr: PelerTunis 

CHACE PRECISION METALS, INC. 1704 Barnes St, 
Reidsville, NC 27320, Tel: 918-342-2381, FAX: 919-342-
4012; EmpL: 170; SIs. Mgr: PatJ. Urban 

CHA INDUSTRIES, 3565 Haven Avenue, Menlo Park, CA 
94025, Tel: 41 &-363-8011, TElEX: 334426, FAX: 41 &-363-
8061; SIs. Mgr: Jack Patten 

CHALCO ENGRG. CORP., Chalco Industries, Inc. 
15126 S. Brosdway, Gardena, CA 90248-1898, Tel: 213-
321-0121,213-323-5525, TWX: 91()'346-7026, FAX: 213-
323-0405; EmpL: 95; Sis. Mgr: Steven Kierman, Dir. Sis. 

FAX: 312-451-7585 
CHAMPION TECHNOLOGIES, INC., 2553 N. 

Edgington, Franklin Park, IL 60131, Tel: 312-451-1000, 
TELEX: 4860104, ESYLNK: 62931824; EmpL: 175; Sis. 
Mgr: John Keilman ............................ A.1360 

I..ocaI Sales Offices & Reps 
FL Clearwater Bch, Perrott Assocs. ..... . 
FL Orlando, Perrott Assocs. ............ .. 
FL Orlando, Perrott Assocs. ............ .. 
GA Duluth Advanced Components Mktg. 

IN Fort Wayne, R O. Whi1ese1l .......... . 
IN Indianapolis, R. O. WMesell ......... . 
IA Cedar Rapids, R F. Welert Co ........ . 
MD Glen Bumie, Third Wave Solutions .. . 
MA Natick, Wayland Engrg. SIs. ......... .. 
MI Southfield, R O. Wh~eseIl Assoc. .... . 
MI SL Joseph, R O. Wh~esell Assoc. .... . 
MN Minneapolis, Microelectronics Sis. ... . 
MO SL LouiS, Abrams Assoc. ........... .. 
NY Great Neck, Trionic Assoc. ........... . 
NY Rochester, Ossmann Comp. Sis. ..... . 
NY Syracuse, Ossmann Comp. SIs. ...... . 
NC Charlotte, Quantum Mktg. ........... .. 
OH Cincinnati, R O. Wh~eseIl ............ . 
OH Cleveland, RO. Wh~esell & Assoc. ... . 
OH Columbus, R O. Wh~esell ........... . 
OH Dayton, R. O. Wh~esell ............. .. 
OK Tulsa, H. J. Daly Co. .. ............... . 
OR Tigard, EIctm. Sources .............. .. 
PA Glenside, Koebert Assoc. ............ . 
PA Pittsburgh, R O. Wh~esell .•.........• 
TX AUstin, Electra Reps. ................. . 
TX Dallas, Electra Reps. ................ .. 
UT West Valley City, Thorson Co. . ...... . 
WA Bellevue, Electronic Sources ...•...... 
WI Milwaukee, KMA SIs. & Co. .......... . 
EXP It, Franklin Pk., Motorola ............ .. 

813-443-8414 
407-286-7748 
30&-298-7748 

404-447-5499 
219-432-5591 
317-359-9283 
319-377-1575 
301-787-0220 
617-65&-6080 
313-559-5454 
616-983-7337 
612-829-0948 
314-569-0447 
516-466-2300 
716-442-4480 
31&-437-7052 
704-385-4538 
513-521-2290 
216-447-8020 
614-888-9396 
513-298-9546 
916-494-nll 
503-684-0040 
21&-887-2310 
412-963-6161 
512-339-1163 
214-248-3852 
801-973-7969 
206-451-3500 
414-259-1nl 
312-451-1000 

CHAMPI 
Local Distributors 

AL Huntsville, Hallmark EIc1rns. .......... 206-837-8700 
AL Huntsville, ~ EIctms. .... •. .. ..•. 206-837-9300 
AZ. Phoenix, Hallmark EIctms. ............ 602-437-1200 
AZ. T9IT1'9o Beliineis. •.• ,................. 602-966-7800 
AZ. T9IT1'9o Western Microtechnlg. ........ 602-948-4240 
CA C8noga PIt, Hallmark EIctms. .•....... 816-716-7300 
CA Cupertino, Western Microtechnlg. ..... 406-72&-1880 
CA Garden Grove, Belllnds. .•....... , .... 714-220-0681 
CA Gardena, Bellineis. ................... 213-51&-1800 
CA Reseda, Jan Oves. ...... .. . .. .. .. .. . .. 816-7es-ll00 
CA Roseville, BelIInds. ................... 916-969-3100 
CA San Diego, Hallmark EIctms. . . . . . . . . .. 619-288-1201 
CA San Jose, Hallmark EIctms. . . . • . . . . . .. 406-946-0900 
CA Sunnyvale, Bellineis. ..... • .. .. .. .. .... 406-734-8570 
CA Thousand Oaks, Beliineis. ............ 805-499-6821 
CA Tonance, Hallmark EIctms. ........... 213-217-6410 
CA Tustin, Hallmark EIctms. ............•. 714-669-0662 
CO Englewood, Hallmark EIctms. ......... 303-790-1662 
CO WheaIridge, Bell lneis. .. . .. .. . .. .. .. ... 303-424-1985 
CT Norwalk, ~ EIctms. ............. 203-853-1515 
CT Wallingtord, Hallmark EIctms. •.•...... 203-269-0100 
FL Altamonte Springs, ~ EIctms. ... 30&-834-9090 
FL Clearwater, Hallmark EIctms. ......... 30&-428-88n 
FL Ft Lauderdale, ~ EIctms. ....... 3O&-nl-9280 
FL Orlando, Hallmark EIctms. ............ 30&-85&-4020 
FL Pompano Bch., Hallmark EIctms. . . . . .. 30&-971-9280 
GA Norcross, Hallmark EIctms. ........... 404-447-8000 
GA Norcross, ~ EIctms. ............ 404-446-1711 
IL Elk Grove Vl, Beliineis. ............... 312-640-1910 
IL Elk Grove Vl, ~ EIctms. ........ 312-437-9680 
IL WooddaIe, Hallmark EIctms. .......... 312-86().3800 
IN Indianapolis, Bell/Graham ............ 317-634-8202 
IN Indianapolis, ~ EIctms. ......... 317-849-7300 
KS Lenexa, Hallmark EIctms. ............. 913-688-4747 
MD Columbia, Hallmark EIctms. .. . . . . . . . . . 301-986-9800 
MD Gaithersburg, ~ EIctms. ........ 301-921-0660 
MA Billerca, Hallmark EIctms. ............. 6t7-93&-97n 
MA Lexington, Pioneer EIctms. .......... '" 617-661-9200 
MI Uvonia, ~ EIctms. .............. 313-52&-1800 
MN Bloomington, Hallmark EIctms. .. . . . . .. 612-654-3223 
MN Minnetonka, ~ EIctms. . . . . . . . . .. 612-93&-5444 
Me Earth City, Hallmark EIctms. .......... 314-291-5350 
NJ Cherry HiI~ Hallmark EIc1rns. .......... 609-424-7300 
NJ Fairfield, Hallmark EIctms. ............ 201-576-4415 
NJ Pinebrook, ~ EIctms. ........... 201-57&-3510 
NM Albuquerque, Alliance EIctms. ........ 50&-292-3360 
NM Albuquerque, Bell lneis. ............... 50&-292-2700 
NY Beyshore, Brookdale EIctms. ......... 516-242-6033 
NY Fairport, Pio..- EIctms. .............. 716-381-7070 
NY Ronkonkoma, Hallmark EIctms. ....... 516-737-0000 
NY VestaI,~EIctms. ............... 607-748-8211 
NY Woodbury, Pioneer EIctms. ........... 516-921-8700 
NC Charlotte, ~ EIctms. ............ 704-527-8188 
NC Raleigh, Hallmark EIctms. .. . . . . . . . . . .. 919-872-0712 
OH Cincinnati, Stotts-Friedman Co. ....... 513-574-nOl 
OH Cleveland, Pio..- EIctms. ........... 216-587-3600 
OH Dayton, Beilineis. ..................... 513-434-8231 
OH Dayton, Pioneer EIc1rns. .............. 513-236-9900 
OH Dayton, Stotts-Friedman Co. .......... 513-298-5555 
OH Solon, Hallmark EIctms. .............. 216-349-4632 
OH Westerville, Hallmark EIctms. ......... 614-891-4555 
OK Tulsa, Hallmark EIctms. .... . .. .. . .. .. . 919-665-3200 
OR Lake Oswego, Beilineis. .............. 503-241-4115 
PA Horsham, Pioneer EIctms. ............ 215-674-4000 
PA Pittsburgh, Pioneer EIctms. ........... 412-782-2300 
TX Austin, Hallmark EIctms. .............. 512-258-6848 
TX Austin, ~ EIctms. ............... 512-835-4000 
TX Dallas, Hallmark EIctms. ..... :........ 214-343-5037 
TX Dallas, Pioneer EIctms. ............... 214-386-7300 
TX Houston, Hallmark EIctms. ............ 713-781-6100 
TX Houston, Pioneer EIctms. .. ,.......... 713-986-5555 
UT Salt Lake City, Beilineis. .............. 801-972-6989 

CENTRALAB 
SWITCHES 

FULL LINE AUTHORIZED DISTRIBUTOR 

.~~ 
ELECTRIC SWITCHES 

INC 0 R P 0 RAT • D 
2478 Fletcher Dr., Los Angeles, Cllifornil 90039·2897 

~:11800-421-8855 TEL:213-660-1310 
CA:800-252-4640 FAX:213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTlON-5100. FREE CATALOG 31EM on REQUEST 
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CHAMPI 
WA Bellevue, Bellinds. ..•...............• 206-747-1515 
WI New Berlin, Hallmark EIcIms. ..••....• 414--761-3000 
WI Waukesha, Bellinds. ................• 414--547-8879 

CHANNEL INDUSTRIES, 839 Ward Dr. Santa Barbara, 
CA 93111, Tel: 805-967-0171, TELEX: 658416, FAX: 805-
683-3420; Empl: 75 

CHANNEL MICROWAVE,TRAK Microwave Corp. 
3/4 UndsayCourt, DundeeTechnlg. Pk., Dundee, Scotland 
002'ITY, Tel: 440-382-561509, TELEX: 76266, FAX: 440-
382-562643; Empl: 30 

CHAPMAN CORP. P.o. Box 10700, 125 PresuIJ1)SCOt St., 
Portland, ME 04104, Tel: 207-n3-4726, TELEX: 4931536 
CHAP U~ FAX: 207-n5-7369; Empl: 42; SIs. Mgr: David 
Hall 

CHARLES RIVER DATA SYSTEMS, INC. 983 Concord 
St., Framingham, MA 01701, Tel: 506-626-1000, TELEX: 
681-7373, FAX: 506-626-1046; Empl: 170; Sis. Mgr: 
David Greer; Dist. Mgr: David Greer 

CHASSIS-TRAK. See General Devices 

CHATHAM CONTROlS, 33 River RcL. Chatham, NJ 
07928, Tel: 201-635-8892; FSCNo.: 04614; Empl: 11 

CHATSWORTH DATA CORPORATION. 20710 
Lassen St.,Chalsworth, CA 91311, Tel: 816-341-9200; 
Empl: 65; SIs. Mgr: Hank Boehm .............• 001232 

CHAUVIN ARNOu)(, Chauvin Amoux-France, 5 
Faraday Dr. Dover, NH 03820, Tel: 603-749-6434, FAX: 
603-742-2346 

CHEMREX INC. ResTech Prods. Div. 6120 E. 58th 
Ave., Commerce City, CO 80022, Tel: 303-289-5651, FAX: 
303-289-5283; SIs. Mgr: Michael P. Manegold 

CHEMTRONICS INC. 681 Old Willets Pa1h, Hauppauge, 
NY 11788, Tel: 516-562-3322, 800-645-5244, TELEX: 
968567, FAX: 516-562-3046; FSC No.: 21267; Empl: 112; 
SIs. Mgr: Louis Friedman; Dis!. Mgr: Scott Friedman 

CHENANGO INDUSTRIES, INC. 200 Stage Road, 
Vestal, NY 13650, Tel: 607-748-1572, TWX: 51()'252-
0899, FAX: 717-1179-4220; SIs. Mgr: Rick Hamroond 

FAX: 714-838-4742 
CHEROKEE INTERNATIONAL, INC., Core 

Industries. 2841 Dow Avenue, Tustin, CA 9268().7211, 
Tel: 714--544--6685, TWX: 51()'101-0493; E"1ll: 350; Sis. 
Mgr: Lonnie Friend ...................... 001674-1679 

Local Salas Offices & Reps 
CA Santa Clara, Cinde~ Inc. .........•.... 406-988-8331 
CO Longmont Butler Tech. Sis. .. . . . . . . . . . 303-651-7703 
FL Boca Raton, Naylor Assoc. ........... 407-482-5849 
AL Hun1Sville, Naylor Assoc. ............. 205-682-0068 
IL Downers Grove, Richmar Elctms. ..... 312-968-0118 
IL Prairie VI. Uma & Assocs. ............ 913-642-7471 
IN Indianapolis. Richmar Elctms. Corp.. . . . 317-846-8383 

SWITCHES.· KEYBOARDS· DISPLAYS 

FULL LINE AUTHORIZED DISTRIBUTOR 

.~i;!J 
ELECTRIC SWITCHES 

IlfCOBPOBATBD 

2478 Fletcher Dr., Los Angele., Clliforni. 90039·2897 

~11800-421-8855 TEL:213-660-1310 
C.:800-252-4640 FAX:213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION-SIOO. FREE CATALOG 31EM on REQUEST 

Manufacturers and Sales Offices Directory 
MN MinneapoUs, Robl W. Marshall Co., Inc. 

· . . . . . . . . . . .. . . . ... . . . . . . . . . . . . . . . . . . .. 612-929-0457 
MO Ferguson, Uma & Assocs. •.•..•...... 314--521-0785 
NH Londonderry, Bennetron .............. 603-432-9092 
NJ Englewood, SprungINussbaum ., . .. .. 201-569-5668 
NJ Lawrenceville, DVS Co. ............... 609-896-1112 
NY Ithaca, Bob Dean, Inc. •......•........ 607-257-111.1 
NY Wappinger Falls, Bob Dean, Inc. ...... 914--297-8406 
NC Resch. Triangle Pk., Naylor Assocs., Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 612-929-0457 
OH Richfield, Geotronix ., . . . . . . . . • . . . . . . .. 216-859-6100 
OH Trotwood, Geotronix, Inc. ............. 216-659-6100 
OR Beeverton, EIcIms. N.W. .............. 503-629-9241 
PA Allison PI<., Geotronix, Inc. .•.......... '412-487-1nO 
TX Houston, Berry Sis, Inc. • . . . . . . . . . . . . .. 713-784--5860 
TX Richardson, Berry Sis, Inc. .•. . . . . . . . .. 214--234--0255 
VA Fairfax, DVS Co. ...................... 703-273-0050 
WA Redmond, EIctms. N.W. ....•........•. 206-983-1959 
Can Downsview, Ont.. Eibit EIctms. ........ 416-633-5050 

FAX: 312-360-3566 
CHER.RY ELECTRICAL PRODUCTS, Cherry 

Corporation, 3800 Sunset Avenue, Waukegan, Il 
60087, Tel: 312-36()'3500; Empl: 1,000; Sis. Mgr: George 
·Sinnokrak; Dist. Mgr: George Di Martino 
........ , ..................... a·1052,l698-1701,1859 

Local Sales Offices & Reps 
AL Huntsville, CSR Elec. Inc. . . . . . . • . . . . .. 205-533-2444 
AZ. Phoenix, O'Donnell Assocs. 8.W. . . .. .. 602-944--9542 
CA San Diego, O'Donnell Assocs., Inc. .... 619-578-1845 
CA San Jose, O'Donnell Assocs. N. Inc... 408-432-1940 
CA Torrance, O'Donnell Assocs.. Inc. ..... 213-539-9684 
CO Denver, SpeclrUm Mktg. Assocs., Inc. 

303-48().9991 
CT N. Haven, Coakley, Boyd & Abbett. Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203-239-6217 
FL Orlando, Cahill Assocs. ..... ~......... 407-282-5117 
FL Stuart, Cahill Assocs. ................. 407-288-3113 
GA Atlanta, CSR EIctms., Inc. ............. 404--396-3720 
IL Waukegan, Cherry Elctrl Prods. .. . . . . . 312-36().3500 
IN Ft Wayne, Menze Sis., Inc. ............ 219-747-5616 
IA Cedar Rapids. Dy-Tronix,lnc. ......... 319-3n-8275 
KS Leawood, Dy-Tronix, Inc. ... . . . . . . . . . .. 913-339-6333 
KS WIChita, Dy-Tronix, Inc. ............... 316-836-0884 
MA Needham Hgts., Coakley, Boyd & Abbett, Inc. 

............... , ..... , ................ : 617-444-5470 
MI Farmington Hills, Cherry Elctrl Prods., Automative 

....................................... 313-477-4477 
MI Grand Rapids, Miltiroore SIs, Inc. ..... 616-942-9721 
MI Novi, Miltirnore Sis, Inc ...........•.... 313-349-0260 
MN St Pau~ Cahil~ Schmitz & cahill ...... 612-646-7217 
MO Bridgeton, Dy-Tronix, Inc. ........•.... 314--291-47n 
NJ Pitman, Colrud Corp. ................ " 609-589-5666 
NJ W. Caldwel~ Grirrvn, Siegel Assocs., Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-575-9300 
NM Albuquerque, O'Donnell Assocs.. S.W. 

NY Pittsford, Eicom Sis, Inc. ......•....... 
NY Skaneateles, Elcom SIs, Inc. ......... . 
NC Charlotte, CSR EIctms. .............. . 
NC Raleigh, CSR Elctrns., Inc. ........... . 
OK Tulsa, Comptech SIs, Inc. .........•... 
OR Portland, Westmark EIctms., Inc. ..... . 
TN Knoxville, CSR EIctms. .....•......... 
TX Austin, Comptech Sis., Inc. ........... . 
TX Houston, Comptech Sis, Inc. ......... . 
TX Irving, Comptech SIs, Inc. ., .•......... 
UT Ogden, Spectrum Mkt~ Assocs., Inc. .. 
IN Indianapolis, Bell Inds. ............... . 
WA Seattle, Westmark Elctrns., Inc ........ . 
Can Coquitlam, ElC. r.n. Longman Sis, Inc. 

505-889-4522 
716-385-1400 
315-685-8967 
704--847-5806 
919-878-9200 
916-622-7744 
503-641-8780 
615-5n-1317 
512-331-8922 
713-776-8330 
214--751-1181 
801-972-8552 
317-875-8200 
206-281-4025 

....................................... 804-931-4744 
Can Kirkland, r.n. Longman SIs, Inc. ....... 514--694--3911 
Can Mississauga, Ont, r.n. Longman SIs, Inc. 

....................................... 416-67()'8100 
Can Ottawa. Onl, r.n. Longman Sis, Inc. •.. 613-564--0100 

Local DistJibuto/S 
AL Binningham, Act< Radio Supp. Co. .... 205-322-0568 
AL Huntsville, Bellinds. .........•........ 205-837-1074 
AL Hun1Sville, Powell EIctms. . . . . . . • . . . . .. 205-539-2731 
AZ. Phoenix, Future Elctms. .............. 602-968-7140 
AZ. Tempe, Harper 8.1.0. .................. 602-967-1484 
AR Uttle Rock, Carlton-Betas ....•....... , 501-562-9100 
CA Chatsworth, Future EIctms. ..•........ 818-70()'0914 
CA Compton, Harper 8.1.0. . . . . . . . • . . . . . . .. 213-979-5090 
CA Gardena, Cal Switch .. . . . . . . . . . . . . . . .. 213-n()'2330 
CA Irvine, Future EIctms. ................. 714--25G-4141 
CA Los Angeles, EIec. Switches.......... 213-66()'1310 

CA Oakland, Brill EIctms. .•..••..•.... '. • . . 415-834--5688 
CA Sacramento, Integrated Ekjc. . • .. • . . . • . 916-424--5297 
CA San Diego, Future EIcIms. ............ 619-278-5020 
CA San Diego, Harper SlD. .............. 619-578-2500 
CA San Jose, Future EIcIms. ••..•.....•.. 408-434-1114 
CA San Jose, Harper 8.lD. •..•..•......•. 408-943-9490 
CA Sunnyvale, TargatEIctms. ......••.... 408-734--5611 
CO Arvada, Denver Beta Wintronics .•..•. 303-431-7161 
CO Denver, Integrated EIec. .•••.••.••.••• 303-292-6121 
CT Wallingford, Midan EIec., Inc. . . . . . . . . • . 203-265-2On 
FL Ft Lauderdale, KSM EIcIms. ......•... 305-971-5900 
FL Ft Lauderdale, Powell EIctms. ........ 305-484-83n 
FL Ft Lauderdale, Replron EIcIms.. . . . • . •• 305-979-8227 
FL Tampa, Repiron EIctms. •.....•..•.... 813-855-4656 
GA Atlanta. Act< Racio Supp. Co. . . . . . . . . •. 404--351-6340 
GA Atlanta, KSM EIctms. .........•..•.... 404--458-2013 
IL C~ Klaus Radio, Inc. .•..•.... 217-356-1896 
Il Chicago, Newark EIctms. ............. 312-784--5100 
IL Palatine, OHM EIctms., Inc. .......•... 312-359-5500 
IL WMeling, Hawk EIctms. •.........•..• 312-459-4030 
IN Ft Wayne, Bellinds. ....•............. 219-423-3422 
IN Indianapolis, Belllnds./Graham . . .. ..• 317-875-8200 
IN IndianapoUs, PEl Genesis EIec. ....... 317-879-0700 
IN Sou1h Bend, PEl Genesis EIecL •.....• 219-287-2911 
IA Cedar Rapids, Advent Elec.. Inc. ...... 319-363-0221 
KS Edwardsville, Tennant EIctms. .......• 913-441-1801 
MD Coluntia. Powell EIctms. .. ' ..........• 301-621-8080 
MD Savage, Pyttronic Inds., Inc. .•......•.. 301-792-0780 
MA Needham, Cronin EIctms., Inc. ....•... 617-449-5000 
MA Newton, Greene-5haw Co. . . . . . . . . . . . . 617-969-8900 
MI Uvonia, Reptron EIecl. Inc. ........•.. 313-525-2700 
MN Mimeapolis, Newark EIctms. ......•.. 612-331-6350 
MN Minneapoiis, Stark EIctms. .....•...... 612-332-1325 
MN Minneapolis. Sterling EIctms........... 612-831-2668 
MO Kansas City, Walters RadIO SUpp...... 816-531-7015 
MO St Charles, Finnigan EIctms. .. ... ..... 314--946-6201 
NJ Clifton,.!-Mer EIecl. Inc. .•..•......... 201-n2-8400 
NM Albuquerque, Walker Eictm. Supp. .... 505-883-2992 
NY Buffalo, Summit Disls. •.......•....... 716-887-2800 
NY Hempstead. Davis EIctms. •..•........ 516-483-9200 
NY Rochester, Summit Disls. ••......•.•.. 716-334--8110 
NY Westbury, Tennant EIctms. ........... 516-333-3930 
NC Cary, Powell EIctms. .......... , ..... ,. 919-467-1212 
NC Winston-Salem. Kirkman EIecL........ 919-722-9131 
OH Cincinnati. Hughes-Peters, Inc. ..•..... 513-351-2000 
OH Columbus. Hughes-Peters, Inc. ....... 614--294--5351 
OH Dayton, Bellinds. ......•..•.........•. 513-435-8660 
OH Warren, REM EIctms. Supp. Co. .... . . . 216-373-1300 
OH Worthing1on, Reptron EIctms. ......... 614--436-6875 
OK Tulsa, Radio,Inc. ..........•.......... 918-587"9123 
OR Beeverton, Integrated EIec. •.......... 503-641-1690 
OR Portland, Reder Elec. ......•.......... 503-232-3404 
OR Portland, Tek-EIec..................... 503-248-5451 
PA Erie, REM EIctms. Supp. Co. .......... 814-453-5626 
PA MontgOmeryville, Pyttronics Inds.lnc. 

. . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 215-843-2850 
PA Philadelphia. Powell EIctms. .......... 215-365-1900 
PA Philadelphia, PEl Genesis EIecL ....... 80().523-0727, 

8O().222-1 n2 
TX Dallas, Southwest EIec., Inc. .......... 214--234--3050 
TX Dallas, Wallace EIec. Co., Inc. ......... 214--34().0400 
TX Irving, Harper 8.1.0. .....•..•..•..•...• 214--821-OSOO 
TX San Antonio, Sherman Elctms. Supp. 

TX Stafford, Southwest EIec., Inc. ........ . 
UT N. SaIl Lake City, Integrated Elctms. .. 
UT SaIl Lake City, Stand. Supp. Co. ...... . 
VA Richmond, Sterling EIctms. ..........• 
WA Bellevue, Integrated EIctms,Inc. ..... . 
WA Seattle, Reder EIctms. ............... . 
WI Milwaukee, Marsh Elctms, Inc ........ . 
WI Waukesha, Hawk EIctms. •............ 
Can Bumaby, ElC. ITT IRae 100 ElecL .... . 
Can Concord, Ont, TradeEIctms. Supp. .. . 
Can Edmonton, Alberta, ITT IRse 100 EIecL 

Can London, Onl, C. M. Peterson Co., Ltd 

512-224--1004 
713-24().4000 
801-298-1869 
801-486-3371 
804-226-2190 
206-455-2727 
206-282-2511 
414--475-6000 
414--547-4457 
804-291-8886 
416-681-7111 

403-451-4001 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 519-434-3204 
Can Mississauga, Ont.. Preico EIecl. Ltd. .. 416-676-0401 
Can Montrea~ Que., Prelco Elect, Ltd ..•.. 514--389-8051 
Can Nepean, Ont, PreIco Elect, Ltd. ....... 613-726-1800 

CHERRY SEMICONDUCTOR CORP, 2000 8. County 
Trail, East Greenwich, RI 02818, Tel: 401-885-3600, 
TELEX: WUI 6817157; FSC No.: WUI 
6817157;;;401-885-5786; Empl: 365 

CHESSELL CORP. 1 Pheasant Run, Newtown, PA 18940, 
Tel: 215-968-0660, TELEX: 685-1130; Empl: 72; SIs. Mgr: 
Charles Fetty; Dist. Mgr: C. Fetty 

CHESTER CABLE, Alcate~ N. A. Oakland Ave., Chester, 
NY .10918, Tel: 914--469-2141, TWX: 51 ()'249-4613, FAX: 
914--469-9935 

CHESTERFIELD PRODUCTS, 37' Midland Ave., 
Elmwood Park, NJ 07407, Tel: 201-797-9655, FAX: 201-
797-9504; Empl: 35; Sis. Mgr: M Perry ....... A·l680 

646 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 
Local Sales Offices & Reps 

AZ Phoenix, CPS Assocs., Inc. ........• , .. 
CA Palo Alto, J M Assocs. ......•......... 
CA San Diego, MTM IntL Inc. ......•..•... 
FL Coral Springs, Raynolds & Assocs. Inc. 

FL Melbourne, Raynolds & Assocs. Inc. .• 
GA Atlanta, Reynolds & Assocs., Inc. ..... . 
MD Baltimore, Advanced Tech. Sis. ...... . 
MA Framingham, Bengal Assocs. ........ . 
MA Randolph. Bengal Assocs. .•.......... 
NJ Elmwood Park, L & M Assocs. ....... . 
NY New York, L & M Assocs. .•........... 
PA Andalusia, L & M Assocs. ............ . 
1)( Richardson, Carl Tinch Sis. Co. ...... . 
WA SeaItIe, Datacom Assocs., Inc. ....... . 

602-248-1097 
415-657-1260 
619-563-8520 

305-344-4536 
407-259-7000 
404-925-9115 
301-323-3140 
617-877-2839 
617-961-4120 
201-797-D441 
212-243-6155 
215-245-6658 
214-231-1322 
206-285-2525 

CHICAGO CONDENSER CORP, 2900 West Chicago 
Ava, Chicago, 1l60622, Tel: 312-227-7070, FAX: 312-227-
6646; SIs. Mgr: Joan Looi 

CHICAGO LASER SYSTEMS, INC, 4034 N. Nashville 
Ava, Chicago, IL 60634, Tel: 312-282-2710, TELEX: 617-
1269 LASER UW, FAX: 312-282-6455; SIs. Mgr: Bernard 
Alpiner, V.P. 

CHICAGO LOCK CO, 4311 Wi Belmonl Ave., Chicago, IL 
60641, Tel: 312-282-7177, TELEX: ITT 4994023, FAX: 
312-282-8199; EmpL: 375; Sis. Mgr: Dale N. Padjen 

CHLORIDE ELECTRO NETWORKS, Chloride Power 
Electronics, Inc., Maple Streel, Caledonia, NY 14429. Tel: 
716-538-4421, TWX: 51G-254-0422, FAX: 716-538-6017 

CHLORIDE POWER ELECTRONICS, 10931 Pellicano 
Drive, EI Paso, 1)( 79935, Tel: 915-592-9965, FAX: 915-
595-1664; FSC No.: 08715; ErnpL: 1000; SIs. Mgr: Robin 
Lee 

CHOMERICS, INC.:W.R GRACE & CO, 77 Dragon Cl, 
Woburn, MA 01888, Tel: 617-935-4850, TWX: 71G-393-
0173; Empl: 650; Sis. Mgr: WilHam G. Lionetta, Jr.; Dis!. 
Mg,: Gary L Wood 

CHR INDUSTRIES, INC, Fluorcarbon Co, 407 East St, 
P.O. Box 1911, New Haven, CT 06509, Tel: 203-777-3831, 
TWX: 71 G-465-0264; Empl: 116; Sis. Mgr: Frank Reilly; 
Dis!. Mgr: Frank Reilly 

CHRIS I IE 
ELECTRIC CORR 

CHROMALOX INSTRS. & CONTROLS. 1382 Heil
Quaker Blvd., La Vergne, TN 37086-3536, Tel: 615-793-
3900, TELEX: 55-5129, FAX: 615-793-3583; EmpL: 110; 
SIs. Mgr: Mary Hausman ..........•..•... : .•... 001141 

CHROMATICS, 2558 Mountain 100 Blvd, Tucker, GA 
30084, Tel: 404-493-7000, TWX: 81G-766-8099 

CHRONo-LOG CORP., 2 W. Park Ad., Havertown, PA 
19083, Tel: 215-853-1130, FAX: 215-853-3972; EmpL: 20; 
SIs. Mgr: Kathy Jacobs .......•...............• 001084 

Local Sales Offices & Reps 
AL Huntsville, Dynamic Measurements ... 205-535-6663 
can Don Mills, Ont, York Instrs. ........... 416-445-1255, 

CHURCHILL CORP, 344 Franklin St, Box G, Melrose, MA 
02176, Tel: 617-665-4700; FSC No.: 94887; Empl: 30; SIs. 
Mgr: W. Schermerhorn 

CICOIL CORP, 24960 Ave. Tibbitts, Valencia, CA 91355-
3428, Tel: 805-295-1295, FAX: 805-295-0813; Empl: 75; 
Sis. Mgr: Tad Shiner 

CIMCO WIRE & CABLE, INC, See Specialty Cable 
Corp. 

CINCH 
CINCH CONNECTOR DIVISION, Labinal 

Components & Systems Inc. 1501 Morse Ave., Elk 
Grove Village, IL 60007, Tel: 312-981-6000, TWX: 91G-
222-1796; SIs. Mgr: James L Hartranft Jr.; Dis!. Mgr: 
Scott Campbell . . . . . .. . .. .. .. .. . .. ...... .. C0 1305-1307 

LDcaJ Sales Offices & Reps 
AL Huntsville, A.O. Whitesell & Assocs. '" 205-883-5110 
AZ Scottsdale, Pinnacle EIcIm. Corr1>. Sis., Inc. 

. . . . • . . . . . . • . . . • . . . . . . . . . . . . . . . . . . • . . .. 602-994--0441 
CO Boulder, Front Range Mktg. ........... 303-443-4760 
CA Calabasas, Centaur Corp. . . . . . . . . . . . .. 818-704-1655 
CA Irvine, Centaur Corp. .................. 714-261-2123 
CA San Diego, Centaur Corp. ............. 619-278-4950 
CA Santa Clara, Technology SIs., Inc. ..... 408-727-7200 
CT Branford, Coakley, Boyd & Abbett ..... 203-481-2218 
CT Weston, South Atlantic Comp. Sis. .... 203-226-6547 
FL Orlando, South Atlantic Comp. Sis. .... 407-657-3650 
GA Norcross, South Atlantic Camp. Sis. . .. 404-447-6154 
IL Hasca, Circuit Sis., Inc. •.........•..•.. 312-773-0200 
IN Fl Wayne, A.O. Whitesell & Assocs. " 219-432-5591 
IN Indianapolis, A.O. Whitesell & Assocs. 

FAX: 213-618-8368 IN K~:R.o:wj,jj~i;"&~·:::: ;~~~~~:~~ 
CHRISTIE ELECTRIC CORP., 18120 S. Broadway, IA Cedar Rapids, C.H. Hem & Assocs. ... 319-393-8703 

Gardena, CA 90248, Tel: 213-715-1402, TWX: 91G-349- KSKY WIChita, OLE EIcIrns. ................. 316-683-6400 
6260; FSC Nc.: 02294; Empl: 90; Sis. Mgr: Hank Kohnen Pewee Valley, A.o. Whitesell & Assocs. 

. ft-14~4 1477 1680 ....................................... 502-241-1441 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .. .... .' -, MA Needham Heights, Coakley, Bond & Abbett 

Local Sales Offices & Reps • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617-444-5470 

~ ~':!s~~i;~F:"~~':::::::: ;:~~~~~ MI G~~.~~.~.~:~.~~~I~~~. 313-695-0770 
CA Sacramenlo, Hikok Entprs. •........... 916-344-1758 MI Grand Rapids, A.O. Whitesell & Assocs. 
FL Orlando, Newco,lnc ................... 305-293-7700 ..•.....•.....•..••.....•.............. 616-942-5420 
GA Lithia Springs, Newco, Inc. ............ 404-941-6077 MI Southfield, R.O. Whitesell & Assocs. .. 313-559-5454 
IN Indianapolis, Carter, McConnic & Peirce MI St Joseph, A.O. Whitesell & Assocs. .. 616-983-7337 ....................................... ~i:~S: MN Minneapolis, Tecteam Sis., Inc......... 612-854-6616 
MD Laure~ CSDS .........•......•........ 617-655-0888 MO St Louis, John G. Macke Co. ......... 314-432-2830 
MA Wayland, Daner-Hayes, Inc. ... . . . . . . . . NJ H kensack, Coakley Boyd, A_IT r ki 
MN Minneapolis, OeerIand DisIrs. ......... 612-331-6433 . ~ .......•....•.... : .•.........•.... :'n;01-440-4114 
MO Independence, Engineering Svcs., Co. NY BingllarntOO, Empire Tech. Assocs., Inc. 

...•..•............................•... 816-254-3600 ..........••..•..•..............•.•.... 607-772-D651 
MO Sl Louis, Engineering Svcs., Co. ...... 314-997-1515 NY East Rochester, Empire Tech. Assocs., Inc. 
NYNM Wantagh, Bytec Reps. ................ 518-781-7400 .•...................•..........•..•... 716-381-8500 

Albuquerque, Brytec Sis., Inc. ......... 505-884-1123 NY Skaneateles, Empire Tech. Assocs., Inc. 
OH Clevel8nd, Carter, McConnick & Peirce • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • 315-685-5703 

..•.........•.........•................ 216-779-5100 NC Raleigh, South AUantic Comp. Sis. .... 919-659-9970 
OH Dayton, Carter, McConnic & Peirce ... 513-836-0951 OH Cincinnati, A.D. Whitesell & Assocs. ... 513-521-2290 
PA Chenenharn, Stein Instrumentation.... 215-379-1990 OH Cleveland, A.D. Whitesell & Assocs. .. 216-447-9020 
PA Pittsburgh, Carter, McConnic & Peirce OH Columbus, A.O. WhHesell & Assocs. .• 614-888-9396 

....................................... 412-826-3800 OH Dayton, A.O. WhHesell & Assocs. ..... 513-298-9546 

;; ~~::a~~~~~.~.::::::: ~~~~k~ ~: ~~~~~~nas::s.~~n~.::::: ~~=~: 
WA Seattle, Advanced Power Prod. ....... 206-652-9558 PA Pittsburgh, A.O. WhHesell & Assocs. .. 412-963-6161 
WI Genoa City, Vineland Tech. SIs. ......• 414-279-3871 TN Knoxville, A.O. WhHesell & Assocs. ... 615-694-9476 

Local Distributors 1)( Austin, Sunben Comps., Inc. .......... 512-335-0499 
CT Stanford, Aero Quality SIs. ...•.....•.. 203-351-6500 1)( Dalles, SunbeR Comps., Inc. .......... 214-248-8000 
GA Allanta, Piernont Aviation Svcs. ....... 404-765-1850 UT Midvale, Front Range Mktg. ........... 801-566-2500 
MI Brighlon, Applied Power Prods. ....... 313-227-3604 WA Redmond, Earl & Brown Co., Inc....... 206-885-5064 
TN Memphis, Aircraft Parts Inll. ........... 901-345-1832 WI Brookfield, Circuit Sis., Inc. ............ 414-784-7773 
1)( Dallas, Aviall Corp. .................... 214-357-1811 Can Mounl Gabri~ Que, Renmark Elctms. Ltd. 
1)( Houston, Mati Mathews Rechargeable Batteries .••.•......•...........•......•..•.•... 514-229-5467 

.......................•............•.. 713-641-6449 Can Nepean, Ont, RenmaJk EIcIrns. Ltd ... 613-727-0320 

CLAIRE 
can RIchmond Hil~ Onl, Renmark EIcIrns. ltd. 

. . . . . . . . • . . • . • . . . • . . . . . . . . . . . . • . . • . . • • • 416-881-6644 

Local Distributors 
AZ Tempe, Anow EIcIrns. ................ 602-968-4800 
CA Canoge Pk., Hallmark EIcIrns. ••....•.. 818-773-4500 
CA Chatsworth, Arrow EIcIrns. ............ 818-701-7500 
CA Sunnyvale, Arrow EIcIrns. •.. . • . . . . . . . • 408-745-6600 
CA Sunnyvale, Bell CebIe Div. ..•••....... 408-745-0400 
CA Sunnyvale, Harper SLD. .............. 408-943-9490 
CA Tustin, Hallmark EIcIrns. .............. 714-669-4100 
FL Deerfield Beach, Arrow EIcIrns. ....... 305-429-6200 
IL Bensenville, Hallmark EIcIrns. .. . . . . . .. 312-660-36OQ 
IL Bensenville, HaminDn/AvneI EIec. ...• 312-660-7780 
IL Hasca, Arrow EIcIrns. ...•..•.••....... 312-250-0500 
MD Baltimore; Hallrnart< Ek:trns. .. . . • . . . . .. 301-988-9800 
MD Gaithersburg, Pioneer/Washington ... 301-921-D660 
MA Hingham. Sager EIec. Supp. '" ......• 617-749-6700 
MA Norwood, Gerber Radio Supp. ........ 617-329-2400 
MA Woburn, Arrow EIcIrns. ............... 617-933-8130 
NJ Fairfield, Hallrnart< EIcIrns. ............ 201-575-4415 
NY Hauppauge, Arrow EIcIrns. ............ 516-231-1000 
NY Melville, HamlRon/Avnal EIec. ..••.... 516-231-9800 
NY RochesIer, Arrow EIcIrns. ............. 716-275-0300 
NC Raleigh, Arrow EIcIrns. ................ 919-876-3132 
OH Cleveland, Pioneer/Clevaland ........ 216-587-3600 
OH Dayton, Pioneer/Dayton ....•......... 513-236-9900 
1)( Carrolnon, Anow EIcIrns. ...•......•.. 214-380-6464 
1)( Dalles, Hallmark EIcIrns. ...•.......... 214-553-4300 

CINCH CYLINDRICAL DIVISION. Labinal campi;. & 
Systems, Inc.. 8821 Science Center Dr, Minneapolis, MN 
55428, Tel: 612-537-1010. FAX: 612-537-9614; SIs. Mgr: 
Jim Sirrvnons 

CINCINNATI ELCTRNS, 2830 Glendale MiHord Ad., 
Cincinnati, OH 45241, Tel: 513-733-6100, TELEX: 21-
4452, TWX: 81G-464-6151; FSC Nc.: 80045; Empl: 800 . 

CINCINNATI ELECTROSYSTEMS, 420 Wards Corner 
Rd., Loveland, OH 45140. Tel: 513-831-6800, TELEX: 
312328, FAX: 513-831-4866; Empl: 110; Sis. Mgr: J. 
Patrick Leux 

CINCINNATI SUB-ZERO PRODS., 12011 Mosteller Ad., 
Cincinnati, OH 45241, Tel: 513-772-6810, TELEX: 214390 
SUBZERO ClN, FAX: 513-772-9119; Empl: 80; SIs. Mgr: 
Harold Zeilman 

CIPHER DATA PRODS, INC, P.O. Box 65170. San Diego, 
CA 92138, Tet. 619-578-9100, TWX: 91G-335-1251, FAX: 
619-549-8037; Empl: 2000; Sis. Mgr: Wes Bankston, VP 
Sis.; Dist. Mgr: Wes Banklon 

CIPRICO INC, 2955 Xenium Lane, Plymouth, MN 55441, 
Tel: 612-559-2034, FAX: 612-559-6799; Empl: 79; Sis. 
Mgr: Bill Rost 

CIRCLE ELECTRONIcs, A Division of F-Dyne 
EIctms., 3501 Electronics Way, W. Palm Beach, FL 33407, 
Tel: 407-644-1310, FAX: 407-942-1858; Sis. Mgr: WilHam 
Edwards 

CIRCUIT ASSEMBLY CORP, 18 Thomas St, Irvine, CA 
92718-2703, Tel: 714-655-7887, TELEX: 183109UD. FAX: 
714-655-4298; FSC Nc.: 52072; EmpL: 275; Sis. Mg': 
Edward Cadden 

CIRCUITECH, INC, Division of Heyco, Inc, 542 
Industrial Way West EalonloWn, NJ 07724, Tel: 201-542-
6550, FAX: 201-542-1612; EmpL: 60; SIs. Mgr: Ron Calvo 

CIRCUIT TECHNOLOGY INC, 160 Smith St, 
Fanningclale, NY 11735; Tel: 516-293-6686, TWX: 51G-
224-6555; ErnpL: 600; SIs. Mgr: Kurt Kuhl 

CIR-Q-TEL, INC, 660D-04 Virginia Manor Ad., Bellsville, 
MD 20805, Tel: 301-946-1aoo. TWX: 710-628-0521, 
ESYLNK: 62756149, FAX: 301-949-1874; FSC No.: 21377; 
EmpL: 45 . 

CIRRIS SYSTEMS, 1664 S Stale, Ste 90, Salt Lake City, 
UT 64115, Tel: 801-466-6600, 800-424-7747, TELEX: 
446786 Cillis UD, FAX: 801-487-7494; Empl: 25; SIs. 
Mgr: Brent Stringham.. .. .. . .. ..•.. .. .•.. .. .•.• 001233 

CIRTECH, EG & G, 15237 Cheny St, Shawnee Mission, KS 
66223, Tel: 913-681-2601, TWX: 91G-749-6806; FSC No.: 
5915; Empl: ,100; SIs. Mgr: Wallace C. Wilson 

cmZEN BUSINESS MACHINES, See CBM America 
Corporation 

CLAIREX ELECTRONICS, Clairex CorporatiOn, 
560 S. 3rd Ava, Ml Vernon. NY 10550, Tel: 914-664-6602, 
FAX: 914-664-6449; EmpL: 192; SIs. Mgr: Gerald Smith; 
Dist. Mg,: George W. Ferrall ......•............ 801320, 
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CLAIRE 

FROMSTOCK 
C. P.Clare 

MERCURY, DRY REED 
SOLID STATE, ELECTROMECHANICAL 

RELAYS & SWITCHES 

CP CLARE 

The. Largest . 

Di~~~ttor • • 
in the World. 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

Orders PlacBd by 3:00 p.m. are 
Shipped the Same Day 

(213) 452.1229(415) 835·1500 
1301 Olympic Blvd" • 1026 61h Avenue, 

Santa Monica, CA 90404 oakland, CA 94606 

[§§3~tf 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 101h Sl, Oakland. CA 94606 

(8 CLAROSTAT) 
(213) 452-8002 

Manufacturers and Sales Offices Directory 
LoCal Sales 0Ifice8 & Reps 

AL Huntsville, Advanced Comps. MkIg. .• ,205-881-1!493. 
CA VaIe!1Cia. C&N and Assocs. ..• ;, ... ,.. 805-254-5844 
FL Boca Raton, Sales SpecIalists ........ 305-395-5371 
FL Largo, Sales SpecIalists .............. 813-530-5545 
GA Doraville, Advanced Comps. MkIg. ,... 404-44&-7025, 
IL Chicago, Berndt Assoc. ............... 312-283-0713 
IN C/IrmeI, Berndt Assoc. ................ 317-884-0114 
MA BoIIon, Key Sales AsscIc:& ............ 617-779-2780 
MI Royal Oak, Hilltronics ................. 313-435-0920, 
MN Minneapolis, H.M.R ................... 612-920-8200 
MO Bridgeton, Cen Tech, Inc. ............. 314-29,..1230 
MO Raytown. Cen Tech, Inc. ,............. 816-358-8100 
OH RIchfield, GeoIronix ................... 216-669-6100 
OH Trotwood, GeoIronIx Inc. •••.• , •.•• , •• , 513-854-5939 
PA Allison Park, Geotronlcs, Inc. .......... 412-487-1770 
PA NeWtown Square, W, Reeves Assoc... 215-35&-7500 
TX Dallas, J. a Guenther................. 214-691-8500 
lIT Sandy, GTM Assocs.,Inc............... 801-483-4103 
WA Seattle, H. Levinson .................. 206-323-5100 
WI Milwaukee, Berndt Assoc. .. . .. . .. .. .. . 414-545-8400 
EXP NJ, 0radeI~ Sylvan Ginsbury ......... 201-261-3200 

Local Dist1ibuIors 
CA Culver City, EY Roberts ............ ; .. 
CA Hayward, KEA EIctms. .............. .. 
CA Laguna Hills, Opto Plus ............. .. 
CA San Carlos, Control DesIgn Supp.,1nc. 

CT WalHngIord, Sager EIctms. ........... . 
FL Miami, Eictm. Equip. ................ .. 
IL Chicago, Bell Indus. ................. . 
IN Indianapolis, Graham EIctms. •..•••..• 
IN 1ndianapolis, Meunier EIec. Supp, ..... 
MD Rockville, All American Transistor . , ••. 
MA Hingham, Sager EIctms. ............ .. 
MA Norwel~ Bordewieck Eng. Sis. •..•.••.• 
MI Ann Arbor, Wedemeyer EIctrn ....... , 
MN Minneapolis, Stark EIctms. .......... .. 
MO St. louis, Van Sickle Redo EIecI. •••. , 
NJ Ml Laurel, D.F. Assocs. .............. . 
NY Buffalo, Surnrril Distr ........ '" ...... . 
OH Columbus, Hughes Pelers .......... .. 
OK Tulsa, Altair ..................... , ... .. 
TX Houston. AIIaIr ...................... .. 
TX Richardson, AltaIr ................... .. 
WA Seattle, Radar EIec. ................. .. 
Can Willowdale, ant, Electro Sonic ••.••..• 

213-670-9561 
415-887-2800 
714-380-8854 

408-998-9197 
203-265-4800 
305-871-3500 
312-982-9210 
317-63+8488 
800-638-8437 
301-251-1205 
617-749-6700 
817-658-4915 
313-865-8611 
612-332-1325 
314-621-5000 
809-234-5324 
716-884-3450 
614-294-5351 
918-685-0523 
713-462-2410 
214-231-5166 
208-282-2511 
416-494-1666 

GENERAL 
I NSf RUM ENT 

FAX: 312-262-7819 
c.P. CLARE CORP, 3101 w. Pratt Blvd.. Chicago, IL 

80645, Tel: 312-262-7700, TELEX: 210075; ~: 2400; 
SIs. Mgt: Dermot Brereton; Dist. Mgt: Dermot Brereton 
.... .. ......... ........ .. .... ....... 801410, 1442·1443 

Local Sales 0Ifice8 & Reps 
AL Huntsville, Electramark Assocs. , •. , .. , 205-830-4400 
,,;z Scottsdale, Summit Sis. ........... .. .. 602-998-4850 
CA EI Taro, Gen InsIr. Clare Div. •.. .•..•. 714-586-0650 
CA Los Angeles, Reed EIctrn MkIg. ...... 213-598-6676 
CA San Diego, Gary Chilcote Assocs. .... 619-728-7678 
CA San Jose, Ruppert Sis. & Engrg. ...... 408-998-8717 
CO . Broomfield, Western RegIon MkIg. ...• 303-469-8088 
CT Waterbury, ConnT~ ••.••.••. 203-754-2823 
FL AIIamonte Springs, Sis. Engrg. Concepts 

.............. ...... ............. .. .... 407-662-4800 
FL Deerfield Beach, Sis. Engrg. Concepts 
/~-::~-:~-:.~{:'. ~-.•................... ~.... 305-427 .. 7338 

FL T~ Sis. Engrg. Concepts ......... 813-854-2659 
GA Norcross, Electramark ................ 404-446-7815 
IN Indianapolis, Schank EIctrn MkIg. ..... 317-842-8204 
IA Cedar Rapids, Lorenz Sis. Inc. ........ 319-377-4866 
KS Men1am, Lorenz Sis. Inc. .............. 913-384-6556 
MD Randallstown, Beacon NoI1h Inc. ..... 703-478-2480 
MA NEMdlam HeighIs, Kanan Assocs. .... 617-449-7400 
Mi Troy, Schank EIctrn MkIg."............ 313-588-2040 
MN Eden Prairie, High Teclmig. Sis. Assocs. 

........ ...... ........... ... .. ......... 612-944-7274 
MO St. louis, Lorenz Sis. ................. 314-997-4558 
NE UncoIn, Lorenz Sis. ..... .. .. • .. • .. • ... 402-475-4660 
NJ Palisades Park, Janco Technig. •..•• ,' 201-941-4008 
NY HicksvIlle, GenerailnsIr; Clare Div. ... 51&-93S-3645 
NY Rochester, Electra Sis. Corp. .......... 718-427-7880 
NY Syracuse,EIectraSIs.Corp. ........... 315-463-1248 
NC Raleigh, Zucker Assocs. .............. 919-782-8433 
OH Cleveland, Baehr, Greenleaf & Assoc. 

....................................... 216-892-1770 

PA ~ City, Beehr-Greenleal & Asaocs. 
..... , ................... , .. , ........ ,. 412-778-2151 

TX Dallas, EtecIra Reps .................. 214-248-3852 
TX Houston, EtecIra Reps ................ 512-339-1183 
lIT Salt Lake City, Western Region MkIg. 

..• , •. , ..... , ...... , ... , ....... ,."., .• , 8b1-488-1648 
VA Sterling, Beacon North, Inc. ........... 703-478-2480 
WA Seattle, Westmark Ek:\ms. Inc. ........ 208-281-4025 
Cen TOI'OIIIo, ant, GenerlInsIr. 01 Can., Ltd. 

, ..... , .... ,., ... , ..... , .. , ...... , .. ". 418-788-7831 

CLARKE-HESS COMMUNlCA11ONS RESEARCH 
CORP.220WestI91hSt, New YOlk, NY 10011, Tel: 212-
255-2940, TELEX: 238667-RAP1D NYK, FAX: 212-875-
2451; FSC No.: 34423; ~: 14 ......... 1)01234-1236 

Local SBIe8 0Ifice8 & Reps 
AL Huntsville, Teq9pEiC ................... 205-683-6699 
CT Manchester, ICS Asaocs. •••• , •• , .•. ,. 203-849-3785 
FL Cocoa Bc::h., Teq9pEiC ................. 305-783-3444 
FL Palm Harbor, Teq9pEiC ................ 813-785-2276 
GA Norcross, TeqIipec ................... 404-242-7215 
GA Snellville, Teq9pEiC..................... 404-972-7855 
IL Chicago, Pat Und EIctms.............. 312-726-3513 
IN Indianapolis, Pat Und EIctms. ......... 317-«12-7444 
MA Westford, ICSAssocs. ................ 617-692-3545 
MN Circle PInes, Pat Und EIctms. .. , .. . . • . 812-788-5770 
NC WinsIon-Salern, Teq9pEiC ............. 919-785-5553 
OR WIlsonville, SynIek .. .. ... ... ... .. .. ... 503-682-2750 
TX Houston, ScienIIfic SIs.. ............... 713-645-6218 
TX RIchardson. ScienIIfic SIs............. 214-231-6541 
WI Milwaukee, Pat Lind EIctms. ....... :.. 414-224-0148 

FAX: 603-742-0481 
CLAROSTAT MFG. co., INC., Hawker Slddeley, 

PLc., 3 Washington St, Dover, NH 03820, Tel: 8OG-742-
1120,800-872-0042, TB.EX: Mel 8713344; FSC No.: 
12697;~: 800; SIs. Mgt: AI PepIn (OEM); Dist. Mgt: 

,AI Tapscott ......... A·1118-111I, 2088-2091; 801008, 
1940-1941 

Local SBIe8 0Ifice8 & Reps 
,,;z PhoenIx, More SIs. .... .. .. .. .. . .. ... .. 802-265-9201 
AR Little Rock. J. y, Schoonmaker . • . . • . • • 501-375-2188 
CA Costa Mesa,. Gravley & Assoc. Inc. ..• , 714-852-9994 
CA Los AlIos, EwinItfoley ............... 415-941-4525 
CO Englewood, DelIIron Co. .............. 303-741-2122 
CT Weston, Northeast Reps. ......... ,... 203-239-2507 
FL Pon1lano Beach, HHP Assocs., Inc. •• , 305-871-5750 
FL Winter Park, HHP Assocs., Inc. ........ 305-74(>.0320 
GA Atlanta, Millar EIctms. ........ ;........ 404-634-3350 
IL Rolling MeadoWs. Sumer,Inc. ......... 312-991-8500 
IN . Fort Wayne, Needler Sis. ............. 219-447-2123 
IN IndianaporlS, Needler SIs. ............. 317-255-8056 
NH Home Off. CIarostaI 

...................... 8OG-742-.112O, 1-8OCH172-0042 
. NY Fairport. Leonard 0. Alleri .. ........... 718-377-3500 
NY Manhasset, Wln-Cor Elctr. Sis. ........ 516-627-9474 
NY Syracuse, L 0. Allen .................. 315-437-8387 
NC RaleIgh, Millar EIctms. ................ 919-828-8840 
OH Dayton. K.W. EIctrn SIs................ 513-890-2150 
OH Shaker HgIs, K.W. EIctrn Sis. ......... 218-481-9177 
OK Oklahoma CIty, J. Y. Schoonmaker .,. 214-349-1650 
OR Beaverton, EIectrcnIc Sources, Inc. ,.. 503-627-0838 
PA Allison PSIk, K.W. EIctrn Sis. .......... 412-487-4300 
TX Dallas, J, y, Schoonmaker ............ 214-349-1650 
lIT Sandy, DeIIIron Co. ................... 801-942-4878 
WA BelIevue,EIctrn Sources, Inc. ......... 208-451-3500 
WI Brookfield, Sumer... .................. 414-784-6641 

CLARY CORP, Precision Instrs. Div. 320 W. Clary Ave., 
San Gabriel, CA 91776, Tel: 81 8-28HI111,1WX: 91 0-588-
3369, FAX: 818-288-7216; ~: 70; SIs. Mgt: Stewart 
Nowak; Di8t. Mgt: ChrIs DeaII 

CLAUSS CunERY co.. Aico Industries, 223 N. 
ProspectSt, FI'IIIIIOIit,OH4342O, Tel: 419-332-7344, FAX: 
419-332-8077; Err¢ 90; SIs. Mgt: Thomas 0. ReInert; 
Dist. Mgt: Thomas 0. ReInert 

ClEAN ROOM PRODS.. 1800 Ocean Ave., RonkonkIIma, 
NY 11779-8528, Tel: 516-588-7000, TELEX: 645151; 
~: 110; SIs. Mgt: Roller! S. Kearton 

OH Dayton, Baehr-Greenleaf & Assocs. .,. 513-439-0724 CLEVB.AND CRYSTALS, Box 17157, Eucld, OH 44117, 
OR Portland, Westmark Elclms.1nc. ... :... 503-641-8780 Tel: 218-488-6100, 1WX: 81D-421-8031,FAX: 218-488-
PA Erdenheim, Omni Sis. , ••. , •. , , , .• , , • . • 215-233-4800 6103; FSC No.: 8K4OO; Err¢ 48; SIs. Mgt: P. 0. Marlowe 

648 North American offices only_ For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory COLORA 
CUFTON PRECISION, Utton Systems, Inc., MatpIe COGNfTRONIcs, 25 Crescent St, Stamford, CT 06906, NY ScottsvIlle, FIoring & ~ Inc. ..... 716-889-4614, 

at Broadway, CUlton HgIs., PA 19018, Tel: 215-622-1000, Tel: 203-327-5307, lWX: 710-474-3523, FAX: 203-327- NC Greensboro, Brandel-Stephens ••••••• 91&-274-6952, 
lWX: 51 CHl69-9782, FAX: 215-623-6344; FSC No.: 86197; 2002; EmpL: 140; SIs. Mgt: VIncent Harrison PA west Chester, TCA ••••••.•••••••.•••• 215-692-6853, 
EmpL: 1000; SIs. Mgt: C.8caIles ...•......•..•. 8 01238 1X Dallas, Control Cor\1XlnenIS Inc. .•...• 21+458-8877 

COHERENT COMMUNICATIONS SYS. CORP. 60 Local Sales Offices & Reps 
AZ Phoenix, CUlton Precision............. 602-242-0910 CornmeroeOr.Hauppauge. NY 11788, Tel: 516-231-1550, COlLINS AVIONICS DIVISIONS, Rockwell intI., 400 
CA Canoga Pk., CUlton Precision ......... 818-34HI603 lREX: wut 96-1439, FAX: 516-231-0018; EmpL: 150; SIs. Collins Ad. NE, Cedar RapIds, IA 52498, Tel: 319-395-1000, 

CA CupeitIno, CUIIon Precision •.••....•.• 408-996-7507 
CA Los Gatos, Luscombe En!n Co. ..... 408-370-2020, 
CA Ontario, CUlton Precision .•..•.•••..•. 71+963-9374 
CA San Clemente, Clifton Precision ••.... 714-492-6904 
co Denver, Mo1Ion Technlg. ....•.......•. 303-757-3003 
Fl Longwood, BoeIto Corp. .••.....••.•.. 407-331-1771 

Mgt: William Hendrix TB..EX: 484-421, lWX: 91()-525.-1321; EmpL: 4,325; SIs. 

MA W. Newwn, I..aroom Inc. .. .. .. .. .... ... 617-244-2053 
MN Eden PraJrie, PWC, Inc. ............... 612-934-1409 
MO S1. LouIs, Midwest Meridian ........... 314-878-4441 
OR 1lgard, vantage Corp. ................ 503-620-3290, 
PA CUlton Helghls, Eastern Sis. .......... 215-622-1000 
1X Garland, carey, McMahill & Assocs.... 21<H181-1414 
MI Grand RapIds, MIdwest MericIan...... 616-69&-7391 
WA Bellevue, Vantage Corp. .............. 206-455-3460. 

CLlMATRONICS, 140 Wilbur P~ BohemIa, NY 11716, Tel: 
516-567-7300, lREX: 5101007669; EmpL: 48; SIs. Mgt: 
David Gilmore 

CLlPLITE, See VISual Communications 

CLOVER ELCTRNS., INC. 586 CorinIh Ad., PO Box 972, 
Newnan, GA 30264, Tel: 404-251-5323, FAX: 404-251-
7542; EmpL: 50; SIs. Mgt: Pa1ricia A Walker 

COHERENT GENERAl.., INC. PIcker Ad., Sturbridge, MA 
01588, Tel: 508-347-2861, lREX: 95-1608, FAX: 506-
347-5134; EIT1IL: 200; SIs. Mgr: Wlilam H. ShIner 

COHERENT, INC. P.o. Box 10321, Palo Alto, CA 94303, 
Tel: 415-493-2111,lREX: 34-8304, FAX: 415-493-1586; 
EmpL: 1625; SIs. Mgt: Paul Crosby 

COHU, INC. EIctms. Div. 5755 Keamy VIlla Ad., San 
Diego, CA 92123, Tel: 61&-277-6700, TB..EX: 910-335-
1244, FAX: 61&-277-0221; FSC No.: 05157; EIT1IL: 165; 
SIs. Mgt: JaIl Tyler 

COILCRAFT, 1102 Silver Lake Ad., Cary, IL 60013, Tel: 
312-63&-2361,lREX:216378, TWX:910-651-2251,FAX: 
312-63&-2386; EmpL: 1200; SIs. Mgt: Larry TilorT1lson 
..... ....... ......... . .. ... ........... ..... A'1225-1230 

Local Sales Offices & Reps 
AZ Lake Havasu City, T. J. MkIg. ........ . 
CA San Jose, WesIrOn .................. . 
Fl LauderhlI~ lmovalive MkIg. .•......... 
KS Olathe, Advanced Teeh. Sis. ........ .. 
MA Braintnle, Coilcralt .................. .. 
MI Clark Lake, Dick Trull ................ . 
MO S1. louie, Advanced Tech. Sis. ...... .. 
NC Raleigh, RIck Burns Assoc. .......... . 
TX EI Paso, Coilcralt .................... . 
VA Lynchburg, M & S MIg. SVcs. ........ . 
WA Klrkland, DM~ Inc. .................... . 
can 0ekvI11e, Ont, HeItronics ............ .. 

602-453-3233 
406-997-7332 
305-465-6869 
913-782-8702 
617-648-9194 
517-52&-9265 
314-876-2921 
91 &-676-2224 
915-592-7891 
601-272-5643 
206-823-4796 
600-387-7955 

CML MACARR, A Marine Electric Systems Co., 50 COlLoQ CORP. 340 BronxvIlle Ad., Bronxville, NY 10708, 
C8naI St, P.o. Box 1135,CIifIon, NJ 07014-1135, Tel: 201- Tel: 914-337-4775; EmpL: 12 

471-6600, lREX: 139 039; FSC No.: 00062; EIT1IL: 100; 
SIs. Mgt: Gary MandaH ........................ , 1)01009 

Loc8J Sales 0ffic8s & Reps 
WI PNmbIne, The WIm Agy .............. 715-324-6129 
MI DeIroit, Bill TepIiIz AssociaIes ........ 216-43&-3265 
OH Cincinatti, TepIiIz Assocs. ............. 513-481-1648 
OH Cleveland, Teplltz Assocs. ............ 216-43&-3265 

, Can MonIreaI, Metrone .................... 514-463-2323, 

CMV SOFTWARE SPECIALISTS INC. 5009 W. 12th St, 
Sioux Faile, SO 57106, Tel: 605-338-8645 

COAST COIL CO. Coast Magnetics, 5333 W. 
washington Blvd., Los Angeles, CA 90016, Tel: 213-936-
6188, TB..EX: 686103 AMI SPACE ASk, FSC No.: 05254; 
EmpL:50 

COASTCOM, P.O. Box 27088, ConcoId, CA 94521, Tel: 
415-825-7500, lWX: 910-481-5781; FSC No.: 415 
682-2015; EmpL: 100; SIs. Mgt: Thomas M. Hresko, NaI'L 
D1r.SIs. 

COIL WINDING EQUIPMENT CO. RR Plaza, P.O. Box 
660, Oyster Bay, NY 11771, Tel: 516-922-5660, lREX: 
14-3128, FAX: 516-922-5029; EIT1IL: 25; SIs. Mgt: Joseph 
PIzzonia 

FAX: 201-371-0318 
COLBER CORP" 26E Bullington St, Irvington, NJ 07111, 

Tel: 201-371-9500, TWX: 710-995-4416; EmpL: 50; SIs. 
Mgt: Roberta Bryner ..................... A01920-1921 

Local Sales Office8 & Reps 
IN Fort Wayne, Waller W. Bieberich . . . . . . 219-432-2537 
TN Fairview, Waller W. Bieberich ......... 615-79&-0120 

COAX CONNECnON, 1736 Front St, Yorktown HgIs., COLE HERSEE CO. 20 Old Colony Ave., Boston, MA 
NY 10598, Tel: 91+982-2303, 60().431-21 03, FAX: 914- 02127-2467, Tel: 617-266-2100, TB..EX: 94-0901, FAX: 
962-2296; FSC No.: 13-3289869 ..•....••....•• C01308 617-266-9490; SIs. Mgr: Wesley L Peterson 

COAXIAl DYNAMIcs, 15210. Industrial Parkway, 
Cleveland, OH44135, Tel: 1-8OO-COAX1AL, FAX: 216-267-
3142; EmpL: 40; SIs. Mgt: R. J. Scott; DiBt. Mgt: J. R ItIeI 

COAXITUBE CORP. 245 Naylor Mill Ad., Salisbury, MD 
21601,TeI: 301-548-3911, FAX: 301-548-3913; EmpL: 10 

COBER ELECTRONICS, 102 Hamilton Ave. Stamford, CT 
08902, Tel: 203-327-0003, lWX: 710-474-3371, FAX: 203-
35&-6319; FSC No.: 28909; EIT1IL: 100; SIs. Mgt: Saul 
Haffner 

CODAR TECHNOLOGY, INC. 1500 Kansas Ave. Bldg. 
2E, Longmont, CO 60501, Tel: 303-776-0472, lREX: 
4947090 Codar, FAX: 303-776-1606; EmpL: 60; SIs. Mgt: 
D. Mac Donald 

CODENOLL TECHNOLOGY CORP. 1086 N. Bwy. 
Yonkers, NY 10701, Tel: 914-965-6300, TB..EX: 648159; 
EIT1IL: 104; SIs. Mgt: Paul A O'Brien; DiBt. Mgr: Paul A 
O'Brien 

COOY B.ECTRONICS,INC. 2284-C RIngwood Ave. San 
Jose, CA 95131, Tel: 406-432-7570, FAX: 406-432-1891; 
EIT1IL: 30; SIs. Mgt,.: Patrick Sargent 

ca 
INSTRUMENT CORP 

FAX: 714-241-9061 
COLE INSTRUMENT CORP., 2650 So Croddy Way, 

SanlaAna, CA 92704, Tel: 714-556-3100. TB..EX:678421; 
FSC No.: 31948; EmpL: 60; SIs. Mgt: P. Hanson 
...........••.....•..•.........•.......•......••. B01702 

Local Sales 0ffic8s & Reps 
AL Huntsville, BrandeI-Stephen ••..•.•.. 205-Il63-0445, 
AZ Scottsdale, Advent Camps. ........... 602-481-0044 
CA Anaheim, Gabriel & Assocs. .......... 71<H186-066O 
Fl DeerfIeld Bell., Brandel-Stephens •..•. 305-427-5441, 
Fl Orlando, BrandeI-Stephen ........... 305-427-5441, 
GA Atlanta, BrandeI-Stephen ............ 404-261-7579, 
IN Ft Wayne, Naunas Sis. Co. ........... 21&-432-4782, 
MD Gaithersburg, Carwithen Assocs. ..... 301-921-9545, 
MA Norwood, Torn Maguire & Assocs. .... 617-551-0500, 
MN MInneapolis, DesIgn Technlg.lnc. ..... 612-424-7605, 
MO S1. louis, Herris & Hanson ............ 314-432-3611 

Mgt: R.N. Thorpe 

Colmer Semiconductor 

FAX: 214-233-0481 
COLLMER SEMICONDUCTOR, INC. 14368 Proton 

Ad., Dallas, TX 75244, Tel: 600-527-0251, 214-233-1589, 
TWX: 91<H16O-5482; EmpL: 50; SIs. Mgt: Gene Uecker 
.. .... .. .. .. . .. .. . .. .. .. .. . .. .. .. A02170-2177; 1)01881 

Local Sales OffIces & Reps 
CA Playa Del Ray, Corcoran Assocs. .•... 213-823-4589 
TX Dallas, CoIImer SemiconducIor Inc. ••. 600-527-0251 
II. Des PIeInes, Electron MkIg. Corp. ..... 312-296-2330 
IN Ft Wayne, AreIe Sis. Inc............... 21&-423-1478 
IN Greenwood, AreIe Sis. Inc. ............ 317-682-4407 
KS Lenexa, Midtec Assocs., Inc. .......... 913-541-0505 
CA S. Mission Viejo, CoIImer SemiconducIor Inc. 

. . . . • . .. . • . . • . .. . . .. . . . . . . • . . . . . . . . . . . . 714-562-2186 
MA N. Bla11ngton, 0mnI-Rep .............. 617-245-4511 
MN MInneepoIs, Loren Green Assocs. .... 612-571-6866 
CA San Jose, Comtech MkIg. .. .. .. .. .. .. . 408-294-5445 
MO S1. louis, MkItec Assocs., Inc. ......... 314-275-8686 
NJ Nutley, Falk-Baker Assocs. ........... 201-661-2430 
NY Clark Mills, KLM Gamer .............. 315-653-6126 
NY PIIIsfOId, KLM Gamer .. ............... 716-361-11350 
NC Cary, Tee Rep Svcs., Inc. ............. 91&-487-6444 
NC CharIoIIe, Tee Rep SVcs. Inc. .:....... 704-342-3900 
OH Beachwood, EIcIm. SaIesrnasIers ...•. 216-631-9555 
OR Portland, EIctm En!Jg. SIs. ..•...•.... 503-639-3978 
PA Hatboro, EIecIro Rep ................. 215-674-4421 
AI CurrI:JerIand, Ormi-Rep ....•.•.....•.. 401-438-3423 
TN Brentwood, Tee Rep SVcs. Inc. .. .. . . . . 615-632-0449 
CO Golden, J. F. Hurlbut Co. .............. 303-27&-7796 
TX Austin, Berry Sis., Inc. ................. 512-637-3616 
TX HousIon, Berry Sis., Inc................ 713-784-5660 
CT Madison, Omnl-Rep .................. 203-421-45111 
Fl Oldsmar, Boggs & Assocs............. 813-655-1612 
TX RIchardson, Berry Sis., Inc. ............ 214-234-0255 
VA Richmond, Glasscock Assocs. ........ 804-740-0063 
Fl W. Palm Bell., Boggs & Assocs. .. . . . . . 305-476-6062 
WA Redmond, EIctm En!Jg. Sis. ........... 20&-863-3374 
WI Waukesha, Electron MkIg. Corp. ...... 414-547-1505 
GA AIphretta, Tee Rep Svcs., Inc. ......... 404-594-6973 

Local Di6I1ibutDts 
IN cannel, AItex EIcIms., Inc. ............ 317-646-1323 
II.. Chicago, NEP EIcIms., Inc. ...........• 312-625-6400 

COLORADO 
CRYSTAL CORP 

FAX: 303-667-3500 
COLORADO CRYSTAL CORP~ 2303 w. 8Ih St, 

Loveland, CO 80537, Tel: 303-667-11248; FSC No.: 33096; 
EmpL: 105; SIs. Mgt: David Unci ......... A01361-1363 

Local Sales OffIces & Reps 
CA CaIabeaas, SheI Schreiber Assocs. .:. 811H03-6063 
CA Los Altos, KoIm MkIg. Assoc. ......... 415-946-2635 
IA Cedar Rapids, Barnes MIdwest Sis. ... 319-393-9790 
KS Overland Park, Barnes MIdwest SIs. .. 913-48&-6686 
MA ~ Bengal..................... 617-961-4120 
OR 8eeverton, L D. EIcIms. ............... 503-649-6177 
TX Austin, 0eIer & MeneIaIdes ........... 512-453-0275 
TX Dallas, 0eIer & MeneIaides ........... 214-361-6676 
TX HousIon, 0eIer & MeneIaides ......... 713-682-7001 
WA Snohomiah, LD. E/cIms. .............. 206-586-G511 

COLORADO DATA SYSTEMS, INC. 3301 W. Hampden 
Ave. Unk C, Englewood. CO 60110, Tel: 303-782-1640, 
TWX: 910-933-0193, FAX: 303-781-0253; EmpL: 80; SIs. 

, Mgt: Robert L Frodge 

COLORADO VIDEO, INC. Box 928, Boulder, CO 60306, 
Tel: 303-530-9560, TWX: 91()-94()-3248, FAX: 303-530-
9569; EmpL: 26; SIs. Mgt: N. H. Bennett 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. w. 649 



COLORG 
COLORGRAPHIC COMMUNICATIONS CORP. New 

Peachtree Ad., P.O. 8Qx 80448, Atlanta, GA 30366, Tel: 
404-455-3921, FAX: 404-458-0616; EqJL: 50; SIs. Mgr: 
Elyse Mintz 

COLT ELECTRONICS CO. INC. 15301 West l00th St. 
Lenexa, KS 66219, Tel: 913-888-1673, FAX: 913-888-
3666; SIs. MgT: Michael S. Lynn 

---- Advertisement ---
Our line of turnable RF coils affords highest Q 
and stability in ftlter applications from audin 
thru VHF. Values of.027 to 100,000 uH spaced 
in a 10% series have overlapping turning 
ranges. We also make wideband matching 
transformers, power splitter combiners. 
Directional couplers, audin transformers, fixed 
and tunable filters. We will also design and 
fabricate any of the above items to your specific 
requirements. 
• Compact, console mounted, AIRCRAFT 
FUEL MANAGEMENT COMPUTER 
displaying fuel efficiency, ground speed, 
aircraft gross weight, fuel weight, fuel flow, fuel 
used and flying range in both miles and 
hours/minutes. 
• AIRCRAFT CABIN DISPLAY featuring 
cockpit selectable programmable messages and 
flight parameters displays including ALT, GS, 
OAT, HDG, TID and Time of Day. Also 
cockpit selectable ordinance displays of No 
Smoking, Fasten Seat Beits, Don Oxygen 
Masks and Extinguish All Smoking Materials. 

AIRCRAFT COCKPIT PANEL 
INDICA TORS for DME/INS distance, wind 
direction and various custom applications. 
• CTS-703 DME INDICATOR TEST SET 
featuring the ARINC 568 32BRT serial data 
word. 

COLT TECHNOLOGY CORP. 15301 West l00th St. 
Lenexa, KS 66219, Tel: 913-888-1673, FAX: 913-888-
3666; ErnpI.: 80; SIs. Mgr: Jeffrey S. Lynn 

---- Advertisement ----
• TURNKEY PRODUCT DESIGN AND 
MANUFACTURING. 
• ELECTRONIC PRODUCT DESIGN 
including circuits, 'microprocessor 
hardware/software and packaging. 
• COMPLETE CAD SERVICE BUREAU 
offering layout, digitizing, pen plotting, laser 
photo plottiog, ftlm. scanning, clean up, 
panelization. schematic and production 
documentation, photo tools and drill/rout 
tapes. Data accepted ~rom schematics. layouts, 
ftlms, diskettes, mag tapes and modem 
transfers. 

PRINTED CIRCUIT BOARD 
FABRICATION of. surface mount and 
conventional through bole single, double and 
multilayer boards to IPC, UL and MIL Specs. 
Quick. turn, prototypes, and small to medium 
production quantities. 
• CONTRACT ASSEMBLY AND TESTING 
of surface mount and conventional through 
hole circuits, chassis) cables, electro mechanical 
and mechanical assemblies. 

COLUMBIA CHASE CORP, HUMISEAL DIV. See 
HumiSeaI Div. 

COLUMBIA COMPONENTS, 9 Division St. Sidney, NY ' 
13838, Tel: 607-563-3520; FSC No.: 59178; EmpL: 12; SIs. 
Mgr: Helen Montren . 

COLUMBIA ELCTRN. CABLES DIV, See Carol Cable 
Co. Inc, Columbia Elctm. Cables Div. 

COLUMBIA RESCH. LABS., Maedade Blvd. & Bullens La, 
Woodlyn, PA 19094, Tel: 215-872-3900, lWX: 51~ 
3625, FAX: 215-872-3882; FSC No.: 07571; EqJL: 95; SIs. 
MgT: Robert Hartzell 

COLUMBUS ELECTRIC MFG. CO. Switch Division, 
Rou1e 3, Box 90, Piney Flats, TN 37686, Tel: HI()()'251-
7828, TELEX: 533090 CEMCO USA; EmpL: 160; SIs. Mgr: 
John P. Upscomb 

COLUMBUS INSTRUMENTS, 950 N. HagJe Ave.,' 
Columbus, OH 43204, Tel: 614-488-6176, TELEX: 246514; 
SIs. Mgr: Jan Czekajewski . 

COMAIR ROTRON, A KLI Company, 12 North Street, , 
8augerlies, NY 124n, Tel: 914-246-3615, TELEX: 551496, 
TWX: 510-247-1941,FAX: 914-246-1176; FSC No.: 
5Y921; ErnpI.: 800; Dist. Mgr: Richard T. Bagg 
Local Sales Offices & Reps 

AL Huntsville, Montgonay Mktg, Inc. .... 205-B30-0498 
AZ Phoenix, Westrep .. .. .. .. . .... .. .. .... 602-820-9932 
CA Anaheim, Westrep .................... 213-404-3881 

Manufacturers and Sales Offices . Directory 
CA San Diego, Hadden Assocs. ; ....... .. 
CA Santa Clara, westrep ............... .. 
COLit1Jeton, Lange Sis., Inc. ............. . 
FL Altamonte Springs, Sem1ronics ...... . 
FL CJeerwater, Sem1ronics .............. . 
GA Norcross, Montgomery Mktg., Inc. ....• 
IL (Northern), Sumer, Inc. .............. .. 
IN Ft Wayne, Frank J. Campisano Co. .. . 

619-565-9444 
409-98&-8833 , 
303-795-3600 
305-931-8233 , 
813-461-4675 
404-447-6124 
312-991-B500 
219-486-6443 

IN Indianapolis, Frank J. Cornpisano Co. 
... ..... .. ........ .. ............. ...... 317-253-7851 

lA Cedar Rapids, S & 0 SIs. ............. 319-363-7323 
MD Columbia, L D. Lowery,Inc. ........... 301-381-0225 
MA ChelmsIord, J.E. Boeing Co. .......... 508-256-5600 
MI SoU1hfieJd, ~rg Assocs., Inc. •... 313-559-9700· 
MN Mend01e Hgts.. G-ll Sis., Inc. .......... 612-454-3086 
MO Bridgetown, Can Tech, Inc. ........... 314-291-4230 
MO Raytown, Can Tech, Inc. .............. 816-35&-8100 
NJ Springfield, F. F. Sylvester Assocs. •.•. 201-376-3324 
NY Saugerties, Comair Rotron, Inc. ....... 914-246-3615 
NC Raleigh, Montgomery Mktg, Inc. ...... 919-851-0010 
OH Cincimati, Frank J. Carr1lisano Co. ... 513-574-7111 
OH Cleveland, Components, Inc. •• . . . . . . .. 216-243-9200 
OK Tulsa, Ammon & Rizos Co. ........... 916-749-6116 
OR Beaverton, Evergreen Mklg. Grp. •. . . . . 503-643-6020 
PA BroomaI~ L D. Lowery, Inc. ........... 215-356-5300 
TX Austin, Ammon & Rizos Co............ 512-454-5131 
TX Houston, Ammon & Rlzos Co. ........ 713-781-6240 
TX Richardson, Ammon & Rizos Co. ..... 214-644-5591 
UT Salt Lake City, Lange SIs., Inc. ........ 801-487-()843 
WA Bo1hel~ Evergreen Mktg. Grp. ......... 206-485-6063 
WI Brookfield, SUrner,lnc. ................ 414-784-6641 
PR Hato Rey, Sem1ronics ................ 809-766-0700 
Can Hamilton, Ont, Cartwright/Southall Assocs., Inc. 

.. . .. .. .. .. .. .. .. .. . .. . .. .. .. . . .. .. . ... 416-528-0294 
Can MontreeI, PO, Mcintyre Agencies Ltd 

....................................... 514-731-9617 
Local DIstributors 

CA Garden Grove, Richey/Western Elc1ms. 
. ............. .. ... .. .. . . ..... .. .... ... 714-1195-0060 

IL Chicago, Newerk EIcIms. ............. 312-764-5100 
MI Livonia, RS EIctms. ................... 313-525-1155 
MN Minneepotis, Sterling Elctms........... 612-631-2666 
NY Buffalo, SUIMlH Distrs., Inc. ........... 716-887-2800 
NY Hauppauge, Arrow/KleruIJl Elec. Grp. 

....................................... 516-231-1000 
NY Westbury, Schweber EIcIms........... 516-334-7474 
PA Philadelphia, Almo ElcIms., Inc. ..•.... 215-898-4000 
TX Dallas, Hall-Merk Elc1ms. ............. 214-553-4300 
TX Ft Worth, Allied EIcIms................ 817-336-5401 
WA Bellevue, Aimee Elctms. Corp. .. ;..... 206-643-9992 
Can MontreeI, Que., PteIco EIctms., Ltd .... 514-389-6051 
Can Scarborough,Ont, carsten EIctms. ... 416-495-n05 
Can Willowdale, Ont, Electrosonic ... ,...... 416-494-1666 

COMARK CORP. 93 West Street, Medfield, MA 02052, Tel: 
508-359-8161, FAX: 508-359-2267; EqJL: 35 

COMATEL USA, INC, 22 Eagle Ad., Commerce Pk., 
Danbury, CT 06810, Tel: 203-797-9445, TELEX: 643-011, 
FAX: 203-79().9298; SIs. Mgr: TIm Papp 

COMCAB, Wakefield National, Inc, 8255 Black Run Ad., 
Nashport, OH 43630, Tel: 614-B2&-2468, FAX: 614-82&-
2796; Empt: 30; SIs. Mgr: Susan Inderwish; Dist. 64gr: 
Susan Inderwish 
Local Sales Offices & Reps 

CA Freemon!, NiCOl, Inc. ........ ...... .... 415-426-0900 
MD Poolesville, Westerly Assocs. .....•... 301-972-8176 
MA HoIUslon, Olson Mktg. ................ 506-429-8066' 
MI Ann Arbor, Augnat Assocs. ........... 313-668-3134 
MN Mimeepolis, Paul Ericson & Assocs., Inc. 

....................................... 612-831-5016 
NY Rochester, Just Rlght EIcIms. . . . • . . . . . 716-442-2561 
OH Akron, Augnat Assocs. ................ 216-273-1211 
OH Wadsworth, Communication Cables & Connectors 

.. . .. .. .. . .. . .. .. .. .. . . . .. .. . .. .. . . .... 216-336-9780 
OR Tualatin, Nicor, Inc. ................... 503-692-<l421 
WA Redmond, NICOl, Inc. .. .. .... .. . .. .. • .. 206-885-3660 

COMCLOK,INC, 1142 N. Gilbert St. Anaheim, CA 92601, 
Tel: 714-991-1580, 800-333-9825, FAX: 714-491-9825; 
Empt: 27; SIs. Mgr: Herb Plumholl ............ A.1364 
Local Sales Offices & Reps 

CA Arcadia, HMC......................... 818-447-0956 
CA San Jose, Blue Elctms. Sis. •.•........ 408-248-4399 
CO Denver, EIectrophase ................. 303-296-0443 
MA peabody, J-K Assocs. ................ 508-535-6068 
OR Portland, SPS ElcIrns................. 503-297-6919 
TX RockwaI~ Eatman MIg. Rep. .......... 214-n1-1903 

Local Dislributots 
CA Fountain Valley, Ecliptek .......... .. .. 714-963-4009 
CA Stanton, Inductive Camps. ............ 714-826-3420 
CA Sunnyvale, Target ElcIrns. ............ 408-734-5611 
FL Ft. LaudetdaIe. Savoy Elctms. .. .. .. .. . 800-327-1282 

COMDATA CORP. 7900 N. Nagle Ave., Morton Grove, IL 
60053, Tel: 312-470-9600, TELEX: 4931765 

COMLINEAR COFlP., 4800 Wheaton Drive, Fort Collins, 
CO 80525, Tel: 303-226-0500, TELEX: 45-0881; FSC No.: 
62839; ~L: 160; SIs. Mgr: John'Perzow; Dist. Mgr: Bill 
Henderson 

Comm/Scope.lnc. 
NETWORK CABLE DIVISION 

FAX: 704-328-3400 
COMM/SCOPE, INC., Network cable Div" P. O. Box 

1729, Hickory, NC 28603, Tet 704-324-2200, 800-982-
1708, TELEX: 602-166; SIs. MgT: Nita Hunsucker 
... ......... .. . ....... ... ... .. ............. Co1831-1839 
Local Sales Offices & Reps 

CA Los Angeles, Richerd Boll ............ 213-305-1025 
IL Palatine, Gregg Wim ................. 312-705-9190 
MA Boston, John Kennedy . • . • . . . . . . • . . . . • 603-886-6906 
MD Rockville, John MuUett ................ 301-881-3882 
NH Nashua, Dan HePeman . . . . . • . . • . . . • .. 603-673-4908 
GA Atlanta, Lany Bushwick ........ .. .. ... 404-436-1959 
TX Plano, Steve Britton .................. 214-59&6065 

COMMUNICATION DEViCeS, INC. 1-670 ~ 
Ave., Scarborough, Ont,CAN M1H3M, Tel: 41~2O, 
TELEX: 065-25428, FAX: 416-439-7359; EqJL: 137 

COMMUNICATIONS INSTRUMENTS, INC, P.o. Box 
520,Hwy. 74Ea$1, Fairview,NC2873O, Tel: 704-628-1711, 
TELEX: 5n436, FAX: 704-629-1439; FSC No.: 58614; 
ErnpI.: 360; SIs. Mgr: R. McCJinlon ....... 801444-1448 
I..DcaI Sales Offices & Reps 

AL Huntsville, Macro Mktg. Assoc. .. . . . . .. 205-883-9630 
AZ Phoenix, CPS Assocs. ................ 602-246-1097 
CA Long Beach, R D & D Sis. Engrg. ..... 213-988-1116 
CA Santa Clara, Ross Mktg. .............. 409-988-8111 
CT Torrington, Phoenix. Sis. .............. 203-496-n09 
FL Oviedo, Conley & Assocs. •.........•. 305-365-3283 
GA A1Ianta, ElectroAir .. .. .. .. .. .. . .. .. .. .. 404-351-3545 
IL Arlington HIs., MB Sis. ................ 312-392-9499 
IN Ft Wayne, Denton Mktg. ........ 219-4B6-0665/1264 
lA Cedar Rapids, C. H. Hom & Assocs. •. 319-393-8703 
KS Lenexa, Midwest Tech. Sis. ........... 913-888-5100 
MD Ellicott City, Doss EIcIms. ............. 301-465-1336 
MA Needham, Componen1 Technlg., Inc. •. 617-449-8490 
MI Grosse Poin1e Park, Greiner Assocs., Inc. 

....................................... 313-499-0188 
MN North Manka1o, EI sJs: ................ 507-345-5786 
NY East Rockaway, HW Comp. Tech. .... 516-599-2999 
NY Syracuse, M. M. Hare Co. .,........... 315-457~ 
NC Raleigh, Godwin Assocs. ............. 919-87&-8000 
OH Cleveland, Arthur H. Baier Co. ........ 216-461-6161 
OH Dayton, Arthur H. Baier Co. ........... 513-276-412B 
OR Beaverton, Quest Mktg., Inc. ..... _.... 503-641-73n 
WA Bellevue, Quest Mktg. ................ 206-747-9424 
Can Montreal, Que., En1lro SIs. Co. .. . . . . . . 514-341-6420 
Can Richmond Hil~ Ont, Renmark EIctms., Ltd (Oft. No. 1) 

....................................... 416-881-11844 
Local Distributors 

AL Huntsville, TIme EIcIms. .............. 205-721-1133 
AZ Tempe, TIme EIcIms. ................. 602-967-2000 
CA Anaheim, TIme EIcIms. ............... 714-937-0911 
CA Chatsworth, TIme EIcIms. ........ . .... 81 &-996-7200 
CA San Diego, TIme EIcIms. .. .. .. . .. .. .. . 619-586-1331 
CA Sunnyvale, TIme EIcIms. .. . • . . . . . . • . . . 409-734-9688 
OA Torrance, TIme EJctms. ............... 213-320-0880 
CO Englewood, TIme Elc1ms. ............. 303-799-8851 
CT Cheshire, TIme EIcIms. ............... 203-271-3200 
FL Ft LauderdaJe, TIme EIcIms. . . . . . . • . .. 305-974-4800 
FL Orlando, T & T Prods., Inc. ............ 305-857-22B2 
FL Orlando; TIme EIcIms. ................ 305-841-6565 
GA Norcross, TIme EIcIms. .••.....•.....• 404-448-4448 
IL Wood Dale, TIme Elctms. .............. 312-~10 
MD Columbia, TIme EIcIms. .. .. • .. .. .. .... 301-964-3090 
MA Peabody, TIme Elc1ms. ............... 617-532-6200 
MN Bloomington, TIme Elctms. ........... 612-532-1250 
MO StLouis, TIme EIctms. ................ 314-391-6444 
NJ Pine Brook, TIme Elctms. ............. 201-582-4611 
NY E. Syracuse, TIme EIctms. ............ 315-432-0355 
NY Hauppauge, Tome EIcIms. .. .. .. .. .. .. • 516-273-0100 
NC Charlotte, TIme EIcIms. ............... 704-522-7600 
OH Dublin, TIme Elctms. .................. 614-761-1100 
OR Portland, TIme EIctms. ............ .. .. 503-884-3780 
PA KIng of Prussia, TIme EIcIms. ......... 215-337-0900 
TX Austin, TIme Elc1ms. .................. 512-339-3051 
TX Canol1on, TIme EIcIms. ............... 214-241-7441 
TX Houston, TIme EIcIms. ............ .. .. 713-530-0800 
UT SaH Lake City, Tome EIcIms. .......... 801-973-8181 
WA Redmond, TIme EIcIms. .............. 206-882-1600 

«(·:ttg§ 
FAX: 516-585-3534 

COMPAC,132()'13 UncoJnAve., Holbrook, NY 11741, Tel: 
516-585-3400; FSC No.: 62099; EmpL: 35; SIs. MgT: Peter 
C. Rae> ......•....•.•.•.••...•.• B.1703; Co1016-1019 
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Manufacturers and Sales Offices Directory COMPUT 
I..ocBJ Sales Offices & Reps I..ocBJ S8Jes Offices & Reps NM AlbUquerque. Fry-GaIes ............ .. 505-262-1525 

315-497-1598 
704-933-1782 
513-27HI630 
412-368-6664 
214-221-0052 

GA Atlanta. EMA Inc. ..................... 404-448-1215 CO Englewood, Hi-Tech Controls ......... 303-nH1444 NY Moravia, EIecIroIech Sys. ............ . 
TX Dallas, Talc Products ................. 214-644-6010 CA Tustin, Schoenbachler-Dobson Co. ... 714-544-1888 NC KanapoIis, Bass & Assocs. .......... .. 
SC Greenville, EMA Inc. .................. 803-233-4637 FL Orlando, EAB. Inc. .................... 305-898-7444 OH ClncimaIi. Rilco .................... .. 
CA Westlake Village, CAL-Rep. ........... 818-991-1940 MD EIIIcotI City, AM-Tech ................. 301-461-5599 PA Ingoma. Greye Glass ................ . 
AL Huntsville, EMA Inc. .................. 205-837-7363 MN Hopkins, s. J. CoIUna & Assocs. ....... 612-933-7661 TX Lewisville, Automated Dynanics ..... . 
AZ Scottsdale, Territorial Mktg. ........... 602-99+8665 
CA Sumyvale, ERI ....................... 408-996-8858, 
IN Greenwood, Valentine Assoc. ......... 317-888-2260 
MA Haverill, L-K Assoc. ................... 617-373-1313 
MO Sl Louis, Abrams & Assocs. .......... 314-569-0447 
NJ Sicklerville, Brown & Assocs. ••..•.... ~2254 
NC RaJIegh, EMA Inc. ..................... 919-847-8800 
OR Portland, Terr.,a< Tech Mktg. ......... 503-292-8201 
VA Fakfax, Schibley Assocs. ............. 703-591-3008 

I..ocBJ DIatrfbutrxs 
CA Cupertino, EIctm. Resources . . • . . . . . • . 408-996-11858 

MA ~ TMR Group ................ 617-961-4486 
OH Worthington, The DyneI Co. .. ...... ... 614-436-9452 
OR Beaverton, Cascade Sis. •.. . . . . . . . . . .. 503-628-7978 
TX Dallas, deForest Sis. Co. .............. 214-349-3290 
EXP France. ChaJIes Thayer ............... 33-50.73.69.13 
Can Bra/I1Jton. Ont. T. W. Wilson Sis. ..... 418-458-7327 

I..ocBJ Distrlbutonl 
AZ Tempe. ConIroI Design Supp. ........ . 
CA Anaheim, Bisco Inds. ................ . 
CA Anaheim, ConIroI Design SUpp. ...... . 
CA Los Angeles. SIrassnet Sis. Co. ...... . 
CA Manhattan Bch., Prime Electro Prods. 

602-829-7981 
714-635-0380 
213-802-2429 
213-242-6623 

COMPACT POWER COMPANY, 17282 Orange Drive, CA S;~~'~i~~'s~pp:::::: :~~~= 
Yorba Unda, CA 92686, Tel: 714-996-5826; SIs. Mgr: CA san Jose, Bisco Inds. ................. 408-435-8980 
ChaJIes Undberg .....................•....•.•.. 1)02182 FL Altamonte Springs, Control Design SUpp. 

COMPACT SOFTWARE, INC. 483 McLean Boulevard, 
Paterson, NJ 07504, Tel: 201-881-1200, TELEX: 130073, 
FAX: 201-881-6361; FSC Il10.: 43304; SIs. Mgr: Jerry 
Brocklehurst 

COMPAR, D.G.W. Electronics Corporation. 85 Spy CL 
Markham, Ontario, Canada L3R 4Z4, Tel: 418-475-8500, 
TEl.EX: 06-966600, FAX: 418-475-4158; Empl: 36; SIs. 
Mgr: Tony Macina 

COMPAS, 100 Chirmey Point Dr. Ogdensburg. NY 13669, 
Tel: 315-393-3573, FAX: 315-393-7638; Err1ll: 300; SIs. 
Mgr: Edward Gilbert 

COMPEl( CORP. Taunton Prolessional Park, 238 Taunton 
Blvd, Medford. NJ 06055. Tel: 609-598-9388, FAX: 609-
596-3482; Empl: 24 

. .• . .•.•..••. .•...•. .. . .. . .•.. .. .. .. ... 305-78&-3220 
GA Stone MIn., Control Design SUpp. ..... 404-979-3502 
IL Franklin Pk., Bisco Inds. ... . . . . . . . . . • . . 312-451-1230 
IL Genoa, ConIroI Design Supp. ......... 815-784-6519 
IN IncIanapols, ConIroI Design Supp. .... 317-788-0551 
IA Marion, ConIroI Design Supp. ......... 319-373-2923 
MA NorIhboro, Papi Supp. Co. ............ 817-393-3127 
MA Wobum, Bisco Inds. .................. 817-939-8590 
MN Minneapolis, ConIroI Design Supp. .... 812-721-1628 
MO 51. louis, Control Design Supp. ...•... 314-426-3150 
NJ Englewood. QC EIctms. . . . . . .. . . . . .. . . 201-569-0975 
NY Mt Vernon, OAR Indl EIctms. ......... 914--899-2224 
NC Charlotte, Control DesIgn Supp. ., . . . . . 704-588-4410 
OH CentefVlIIe, IrWstrlaI Prods. Distbg. ... 513-435-2086 
PA Malvern, Control Design Supp. ........ 215-296-0150 
TX Arlington, Bisco Inds. ................. 817-640-7048 
TX Dallas, ConIroI Design SUpp........... 214-358-0489 
WI New Berlin, ConIroI Design Supp. .,... 414-784-1016 

Local Sales Offices & Reps COMPONENT SPECIALTIES CORP. 9143 E La Rosa 
AZ Scottsdale, Mactronix ................. 602-998-1846 Dr. TIIft1'Ie City, CA 91780, Tel: 213-283-0015, FAX: 818-
CA Granada Hills, Crown EIctms., Inc. .... 818-368-7475 287-7189; FSC Il10.: 28984; Err1ll: 45; SIs. Mgr: D.R. Helna 
CA <North Hollywood. Crown EIctms., Inc. 

............. < ......................... 213-8n-3550 
CA SeraIoga. E Reid Miller, Corp. ........ 408-257-6927 
FL Boca Raton, Rep NellntL ............. 407-750-9132 
NH Amherst. Callahan Assocs. •.•...••..• 603-883-9000 
NH Merrimack, John Callahan Assoc&. Inc. 

NJ Englewood, Cooper Assocs. ........ .. 
NJ Morrestown, Stem Assocs. .......... .. 
OH Lancaster, Cein-Forlaw eo.. Inc. ...•.•• 
OR Car11lbeI~ CA. First Source Distrs. .••. 
TX Dalles, GarmIe Opt, Inc. ............ .. 
TX Dallas, Texas Avionics .............. .. 
Can Neapean, Ont. Intrada Canada, Inc. .•. 

603-424-5700 
201-871-4985 
609-234-0661 
614-654-4600 
408-371-1470 
214-783-4758 
214-363-6324 
613-727-1272 

COMPLIANCE DESIGN INC. 593 Massachusetts Ave., 
Boxboro, MA 01719, Tel: 617-264-4668, TWX: 317-632-
DASH, FAX: 617-263-7066; SIs. Mgr: Harry Davis 

COMPONENT GENERAL. INC. 2445 Success Dr. 
Odessa. FL 33556, Tel: 813-378-6655, FAX: 813-372-
9096; Empl: 30; SIs. Mgr: James A Cook 

Local Sales Offices & Reps 
CA Palo Alto, Mollard Mktg. .............. . 
DC Washington. M. Leder Co. ............ . 
MA Andover, Bee Assoc. ................. . 
MN MinneapoUs, Comstrend ............ .. 
MO Grandview, R R Burton ............ .. 
NY Buffalo, Ed WesIgren Assoc. ......... . 
NY New Rochelle, Robert Diamond Inc. .. 
PA Conehohocken. M. Leder Co. ........ . 
PA Murrysville, Pittsburgh Sis. Assoc. .... . 
TX Austin, AiDed Comps., Inc. ............ . 
TX Dallas, AIUed Comps., Inc. ........... .. 
TX Ft Worth, AlUed Comps., Inc. ........ .. 
EXP CT, New Canaan. ConIroI Devices .< ••• 

415-961-(1456 
202-296-2497 
508-475-2124 
612-788-9234 
816-763-5365 
716-632-0011 
914-632-2828 
215-825-31 n 
412-327-3268 
512-331-4494 
214-238-0408 
817-589-0456 
203-966-7311 

COMPONENT MFG. SVC., INC.,l Component Park, W. 
Bridgewater, MA 02379, Tel: 508-560-0111, FAX: 508-559-
9893; Empl: 600; SIs. Mgr: Scott Allen; Dist. Mgr: Wayne 

COMPONENTS UNLIMITED, INC. 12140 &Ii Garden 
P~ Portland, OR 97223, Tel: 503-620-3522, FAX: 503-664-
5428; Empl: 25; SIs.Mgr:JimSeiIer; Dist.Mgr:R Traver 
Dougan 

COMPUCAAT, Versa Tee. 107 N. Rome Ave., Tampa. FL 
33606, Tel: aoo-237-9024, 813-251-2431; Err1ll: 25 

COMPU-MECH INC. 2375 Dorr St.. Toledo, OH 43607, 
Tel: 419-535-6702, TWX: 510-601-7362, FAX: 419-535-
0805; SIs. Mgr: John Stanley III 

COMPUMOTOR CORPORATION. 1179 N. McDowell 
Blvd, PeIaIuma. CA 94952, Tel: 707-n8-1244 

COMPUTALKER, Compuvoice, Inc.. 1119 Colorado 
Ave., Ste. 115, Santa Monica, CA 90401, Tel: 213-393-
n81;Empl: 1; SIs. Mgr: Lloyd Rice; Dist. Mgr: Lloyd Rice 

COMPUTER AVIONICS, See CAC Microcircuits, Inc. 

COMPUTER CABLE & PRODS., INC. Vertex 
Computer Cable & Products 

C COMPUTER COMPONENTS INC. 

FAX: 914-738-6706 
COMPUTER COMPONENTS, INc.. 629 Fifth Ave., 

Pelham, NY 10803, Tel: 914-738-1611; FSC Il10.: 12985; 
Ernpl: 25; SIs. Mgr: John Hunsicker; Dist. Mgr: John 
Hunsicker ...................................... 801449 

Douglas " ... . .•.••..•..•..••. ..•... .••.••.•. ... Co1309 COMPUTER CONVERSIONS CORP., 6 Dunton CL E 

COMPONENT RESEARCH CO. INC., 1855-26 St.. 
Santa Monica, CA 90404, Tel: 213-829-3615, FAX: 213-
829-9584; FSC Il10.: 12517;Mulliple; Err1lL: 230; SIs. Mgr: 
Sylvia Kellerman ......................... A.1026-1064 

Local Sales Offices & Reps 
SC Greenville, Walter l.en1Jhier .......... 803-232-4687 

COMPONENTS CORP., 6 Kinsey P~ Denville, NJ 07834, 
Tel: 201-627-0290, FAX: 201-361-5801; FSC Il10.: 26384; 
Err1lL: 20; SIs. Mgr: Fred Bielenberg .... Co1311,1616 

Northport. NY 11731, Tel: 516-261-3300, TWX: 510-226-
0448, FAX: 516-261-3308; FSC No.: 51066; Err1lL: 100; 
SIs. Mgr: S. J. Renard .................... 001158-1159 

Local Sales Offices & Reps 
CA Granada Hills, Crown EIctms. ....... .. 
CA san Carlos, CymaJix ................ .. 
IL Hoffman Estates, Bu-Nell Engrg. Co .. . 
IN Mishawaka. Engrd. Sis. .............. . 
IA Hoffman Estates, Bu-Nell Engrg. ..... . 
MA Brookline, Technology Prod. Grp. .... . 
MI Newport. industrial Sensors, Inc. ..... . 

213-8n-3550 
416-592-6076 
312-843-6600 
219-255-5111 
312-843-8800 
617-731-(1858 
313-288-3374 

COMPUTER DEVICES. 34 Unnell Cir. NullIng Lake, MA 
01865, Tel: 508-883-49lIO. TEl.EX: 949398; Empl: 30; SIs. 
Mgr: Sandra R CIaIk 

COMPUTER DOCTORS, 9204-B Beltimore Blvd, College 
Park, MD 20740, Tel: l-aoo-RAM-STAR, 301-474-3095 

COMPUTER DYNAMICS SALES, 107 s. MaIn St.. GrM-, 
SC 29851, Tel: 603-8n-8700, FAX: 603-879-2030; SIs. 
Mgr: Bany Steele 

COMPUTER INSTRUMENTS DIV. 100 Malison Ave., 
Heqlstead. NY 11550, Tel: 516-483-8200, TWX: 510-222-
4189, FAX: 516-463-8327; Empl: 50; SIs. Mgr: B. Peskin 

COMPUTER MAINTENANCE CORP. 405 Murray HiU 
Pkwy, East Rutherford, NJ 07073, Tel: 201-896-0707, FAX: 
201-898-8503; Empl: lOS; SIs. Mgr: Arthur Young 

FAX: 818-882-0492 
COMPUTER OPTICAL PRODUCTS, INC., Sub. of 

Hathaway Corp., 9321 Eton Ave., ChaIswoIIh, CA 
91311-6910. Tel: 818-882-0424, TEl.EX: 18-33-73-UD; 
Empl: 50; SIs. Mgr: Devid Richards ........... 801942 

I..ocBJ Sales Offices & Reps 
AL Huntsville, DHR MkIg.. Inc. ••••.•.•••.• 205-722-0440 
AZ Scottsdale, BiU Eert Assoc.. Inc. ....... 602-994-3613 
CA EI Toro. SDK & Assoc&. Ud. .......... 714-855-9861 
CA Englewood, Dynatech, Inc. ............ 303-n3-2830 
CA Sante Clara, Fahrner Miller Assoc.. Inc. 
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COMPUT 
FL Tampa, DHR MkIg., Inc. .•..•.. .•... ... 407-74(H940 
GA DuIulh,.OHA MkIg., Inc. .•..•..•••.•••. 404-564-Os29 
Il Adtison, Vlkeland Sis, Inc. ••.. .. . •.. • . • 312-832-8426 
ME LoweI~ Underwood Sis. Corp. ......... 508-256-8191 
MI Brighton, /\P. Assocs., Inc. .....• •••... 313-229-6550 
MN St Pau~ VIkeland Sis., Inc. .•..••..•..• 612-645-4647 
NY Sidney, SouIhem Toe< Equip. .......... 607-563-8978 
NC Raleigh, DHR MkIg., Inc. •..•...•..•... 919'829-1970 
OH Cincinnati, St8!Jl1lll1 Blaine Mktg. ••... 513-729-1969 
OR PotIIand, General EICtms. .. .. ......... 503-297-8500 
PA Philadelphia, HomersrTith, Inc. ........ 215-543-2434 
SC Greenville, OHA MkIg., Inc. .•••••• ;.... 603-235-3594 
TN Nashville, DHR MkIg., Inc. ............. 615-331-2745 
TX Dallas, RF. Kimball Co., Inc. .......... 214-231-3447 
VA Richmond, DHA MkIg., Inc. . . . . ••• • • . . • 604-35lH!803 
WI W~ Vikeland Sis., Inc. ......... 414-782-1133 

COMPl1TER PERIPHERALS INC. 867 Rancho Congo 
Blvd., Newbury Pk.,CA 91320, Tel: 805-499-5751, ~ 
854-7600, TELEX: 759299CP1, FAX: 605-498-8848; EmpI.: 
100; SIs. Mgr" Davius Antis; Dist. MgT" Mike KruniC 

COMPUTER POWER INC. 124 w. Main St., High Bridge, 
NJ 08629, Tel: 201-638-8000, ~6-5088, TELEX: 
847481, FAX: 201-636-4931; FSC No.: 3843; EmpI.: 200; 
SIs. MgT" J. Robert Hoeffler; Dist. MgT" J. Robert HoeIfIer 

LOCBl Seles Offices & Reps 
AL Huntsville, FM Assocs. .•..•... . • . . . . • . 205-862-0B89 
lIZ. XcoIIsdaIe, Williams Assocs. .. .. ... ... 602'1147-4297 
AR EI Dorado, Kemp Engrg. .............. 501-882-5869 
CA Senta Ciani, Manco .. .. . .. .... .... .. ... 406-496-8611 
CO Commerce City, Williams AssoCs. . . . . . 303-289-5847 
CT Manchester, J&J Assocs. ............. 203-645-8312 
FL Orlando, FM Assocs. ................. 407-851-5710 
GA Norcross, FM Assocs. ................ 404-44&0033 
IL PaJk Ridge, Conrardy Co. ..... :....... 312-692-2226 
IN Fishers, Certer McCormic & Pierce ... 317-842-92n 
IA Des Moines, Beams .................. 515-255-1148 
KS Shawnee Mission, The Beams Co. .... 913-631-1)300 
LA Chalmette, Power Products Inc. ..•..•. 504-254-0851 
MD Unthicum, KD Assocs. ................ 301-859-5151 
MD Towson, HL Frey Corp. ............... 301-821-1)058 
MA Winchesler, J&J Assocs. ..•..••...•.•. 617-729-5770 
MI Fannington Hills, Certer McConnic & Pierce 

....•.... :......... .....•.... . ....... .. 313-4n-nOO 
MO St Louis, The Beams Co. ............. 314-434-8448 
NM Albuquerque, Williams Assocs. .....•. 505-255-1838 
NC . High Point, FM Assocs. .. ,............ 919-884-3939 
OH Berea, Carter McCormic & Pierce •..•. 216-826-0400 
OH Englewood, Carter McConnic & Pierce 

.'. . • • . . . . . . . . • . • . . . . • • • . . • . . . . . • . . • . • • . 513-836-0951 
OK Tulsa, Kemp Engrg. ................... 916-863-4501 
OR .portland, Controftex Inc. .............. 503-641-1la76 
PA Pittsburgh, Carter McConnic & Pierce 

PA Wayne, Mahar Assocs. .............. . 
TX Adtison, Kemp Engrg. Inc. .......... .. 
UT Salt Lake City, WilUams Assocs. •••... 
VA Richmond, Cor\1XJIer Envirorvnentalll 

LOCBl DistribuIoIs 

412-826-3600 
215-867-5350 
214-931-7100 
801-486-6511 

AL Hueytown, S&W Minicomputer Inc..... 205-481-7777 
AK BeIhaI, Basic Business Sves. ......... 907-543-3140 
lIZ. Phoenix, Aspen Power Inc. .......... 5602-937-4784 
lIZ. Phoenix, Keystone Electro Sis. • . . •. . .. 602-995-3005 
AR Springdale, Nelson Elec. Supp. Co..... 501-751-5471 
CA Brisbane, FYE Medical .......... ;.... 415-486-1430 
CA San Francisco City, EIec. Supp. ...•..• 415-884-3888 
CA Sen Mateo, Elesco ................... 415-347-7721 
CO Commerce CitY, Waco EIctms. ...••... 303-289-5847 
FL Boca Raton, Escom .................. 305-994-4446 
FL Miami, Advanced Network ProdS. •..•. 305-891-2058 
FL Miami, AIpaco Intl .................... 305-592-2985 
FL Miami, Power Place .................. 305-885-6746 
FL Orlando, Veylec Inc. .................. 305-849-6391 
FL St Petersburg, Comp/Power ......... 813-886-0649 
GA Clarkston. Power Place ............... 404-299-1220 
GA Tucker, Veylac ....................... 404-49&0989 
Il Chicago, Thomas Computer .......... 312-647-0a80 
Il Park Ridge, Condisco ...... ........... 312-692-2226 
KS Cimarron, Resources Unltd. •..•...•... 316-855-3244 
MD Landover, Generator Sys. Inc. . .... .... 301-322-47n 
NH Londonderry, Power Sys. Disl ........ 603-434-2371 
NJ Eatontown, Syntrex ................... 201-542-1500 
NY Hauppauge, Manche$ler Equip. ....... 516-435-1 199 
NC Wilkesboro, Intenconnect ProdS. Svc. .. 919-667-3356 
OH Defiance, Northwest EIec. Control .... 419-782-9479 
OR Beaverton, Micro Power EIctms. .....• 503-826-7086 
OR Bellevue, North Coast Elec. ........... 503-281-8888 
OR Portland, North Coast Elec. ........... 503-226-5111 
PA Camp Hil~ Diversified Data ........... 717-761-1)670 
PA Seneca, Seneca Chemical & Supp. ... 814-676-1222 
RI Newport, AP Sys. ..................... 401-847-6472 
TN Hendersonville, Indl Battery .......... 615-525-2941 
TN Westmoreland, Radco ................ 615-841-3276 
TX Euless, Power Place ............ ;..... 817-267-3202 
TX Houston, PrQlessional Tool 80x ...... 713-789-5215 

Manufacturers and Sales Offices Directory 
TX Rockdale, K&K EICtms. ............... 512-446-3n3 
TX Sen Antonio, Computer Room TechnIgs. 

....................................... 512-675-3117 
TX StaIIord, TImers & Controls Inc. ....... 713-240-4610 
UT West Valley City, ESP Plus Inc. ....... 801-973-8904 
VA Richmond, Chappel Agy........ .. ..... 604-286-3821 

COMPUTER PRODUCTS, INC. Measurement & 
Control Div. 2900 Gatewey Or, Po....,ano Beach, FL 
33069, Tel: 305-974-5500, TELEX: 51 G-956-9895; Empl: 
170 

_rDMPUTER1~ PRDDUaS~ 
POWER COnVER510n 

FAX: 415-683-6452 
COMPUTER PRODUCTS INC., Po_r 

Conv8!'Sion, 3785 Spinriaker Ct, Fremon~ CA 94538, 
Tel: 415-657-9837; FSC No.: 62125; Empl: 2000; SIs. 
MgT" Norm S. Berkowitz, Pres. PCA Sis.; Dis/. Mgr" Edward 
N. Bennett, Dir. Dislbn. Opers. ..... Do1538, 1683-1701 

LOCBl SeJes Offices & Reps 
lIZ. ScoIIsdaIe, Summit Sis. .. . . . . . • . . . . . • . 802-996-4850 
CA Santa Ana, Jones & McGeoy Sis. ..... 714-547-6466 
CA Santa Clare, Criterion Sis. . . • . . • . . . . . • . 406-989-6300 
CO Aurora, EIectrodyne .. .. .. .. .. .. .. .. .. . 303-895-8903 
CT New Milford, AIpha-Omega Sis. ....... 203-354-2923 
FL OViedo, Conley & Assocs. .•.......... 407-365-3283 
IL Itasca, Janus, Inc. ..................... 312-25().9650 
IN Indianapolis, SAl Mid\} Corp. .......... 317-545-1010 
KS Leawood, Dy-tronix, Inc. •.••.......... 913-339-6333 
KS Wichita, Dy-tronix, Inc. ................ 316-838-Ila84 
MD CIoumbia, Third Wave Solutions, Inc. 

.. . . .. . .. .. .. . . .. . .. . .. .. .. .. . .. .. .. . .. 301-290-5990 
MA North Reading, Alpha Omega Sis. .... 506-664-1 118 
MI Fenlon, SAl Mktg. Corp. ............... 313-75G-1922 
MN Minneapolis, Stan Clothier Co. ........ 612-944-3456 
MO Bridgeton, Dy-tronix, Inc. .............. 314-291-47n 
NM Albuquerque, Summit Sis. .....•...... 505-345-5003 
NY Binghamton, Empire Tech. Assocs. ... 607-n2-0651 
NY Rochester, Empire Tech .............. 719-381-8500 
NY Skanealeles, Empire Tech ............ 315-685-5703 
NC Raleigh, Zucker Assocs., Inc. ...... ;... 919-782-6433 
OH Columbus, SAl Mktg. Corp. ........... 614-451-0778 
OH Dayloti, SAl Mid\} Corp................ 513-435-3181 
OH Warrensville Hgts., SAl Mktg. Corp. .... 216-591-0530 
OK Tulsa, Ammon & Rizos ............... 916-749-6116 
DR Beaverton, Micro Sis, Inc. . . . • . . . . . . . . • 503-645-2841 
PA Erdenheim, Omni Sis, Inc. ............ 215-233-4800 
TX Austin, Ammon & Rizos ............... 512-454-5131 
TX Houston, Ammon & Rizos ............ 713-781-6240 
TX Richardson, Ammon & Rizos ......... 214-644-5591 
UT Salt Lake City, Electrodyne, Inc. ....... 801-264-8050 
WA Bellevue, Micro Sis, Inc. .............. 206-451-0588 
WI Waukesha, Janus, Inc. ................ 414-542-7575 
Can Elobicoke, Que., Bytewide Mktg., Inc... 416-675-1868 
Can Ottawa, Ont, Bytewide Mid\} .......... 613-726-0031 
Can West Vancouver B.c, Blakewood EIctms. Sys., Inc. 

.. . .. . .. .. .. . .. .. . . .. .. . . .. . .. .. .. . .. .. 604-261-8099 

Local Distributors 
AL Huntsville, Bellinds. .................. 205-637-1074 
AL Huntsville, Marshallinds. ............. 205-681-9235 
AL Huntsville, Schwebel' Elclms. ......... 205-695-0480 
lIZ. Phoenix, Marshall Inds. ............•.. 602-496-0290 
lIZ. Phoenix, Schweber Elclrns. ........... 802-997-4874 
lIZ. Tempe, Anthem ...................... 802-966-8800 
lIZ. Tempe, Bellinds. ..................... 602-996-7800 
CA Canoga Parl<, Schweber Elctms. ...... 816-999-4702 
CA Chatsworth, Anthem .................. 816-700-1000 
CA Chatsworth, Marshall Inds. ............ 816-407-4100 
CA EI Monte, Marshallinds. ............. : 816-459-5500 
CA Garden Grove, Bellinds. ....•......... 714-895-7801 
CA Gardena, Bellinds. ................... 213-515-1800 
CA Irvine, Anlhem/Uonex ................ 714-766-4444 
CA Irvine, Marshall Inds. .....•............ 714-456-5301 
CA Irvine, Sc.hweber EIctms. 

........................ 714-863-0200/213-537-4321 
CA Los Angeles, Bellinds. .. .. .. .. .. .. .... 213-826-8778 
CA Milpitas, Marshallinds. •..•. . . . . . . . . . . . 406-943-4600 
CA N. Hollywood, B. J. WoKe EnIprs. ...... 213-8n-5518 
CA Rocklin, Bellinds. ..................... 916-969-3100 
CA Sacramento, Anthem .................. 916-624-9744 
CA Sacrarnento, Schwebel' Elclms. ....... 916-929-9732 
CA Sen Diego, Anthem ................... 619-453-9005 
CA Sen Diego, Bellinds. ........ .. ... .. .. . 619-266-12n 
CA Sen Diego, Marshallinds. •.. . . . . . . . . .. 619-576-9600 
CA San Diego, Schweber Elclrns. . . . . . . . ..• 619-45G-0454 
CA Sen Jose, Anthem .................... 408-295-4200 
CA San Jose, BJ. Wolfe Entprs. ...•...... 408-371-3443 
CA San Jose, Schweber EIctms. .. . • • . . • . . 406-432-7171 
CA Sunnyvale, Bellinds. .... 406-734-8570,406-n3-1100 

CA Thousand Oaks, Beliinds. •..•.••••.•. 805-499-6821 
CO Englewood, Anthem ........ ,......... 303-790-4500 
CO Englewood, Schweber EIctms. ..•.. , .. 303-799-0258 
CO Thornton, Marshaliinds. .............. 303-451-6383 
CO Wheat Ridge, Bellinds. ............... 303-424-1985 
CT Meriden, Anthem ..................... 203-237-2282 
CT Oxford, Schweber EIctms. .. . . . . . . • • . •• . 203-264-4700 
CT WalHngford, Marshallinds. •......•.••. 203-285-3822 
FL Altamonte Springs, Marshalllnds. ..... 407-767-6585 
FL Altamonte Springs, Schweber EIctms. 

....................................... 407-331-7555 
FL Deerfield Bch., Belllnds. .............. 305-421-1997 
FL Ft Lauderdale, MarshalIInds. ......... 305-9n-4880 
FL Largo, BeIIInds. ...................... 813-541-4434 
FL Ovieda, Azlech EICtms. ............... 407-385-2241 
FL Pompano Bch., Schweber EIctms. .... 305-9n-7511 
FL St Petersburg. Marshaliinds. ......... 813-576-1399 
GA Norcross, Bellinds. ................... 404-862-0923 
GA Norcross, Marshallinds. .........•..•. 404-923-5750 
GA Norcross, Scliwebel' EIctms. .......... 404-449-9170 
IL Elk Grove, Bellinds. .................. 312-640-1910 
IL Elk Grove, Schweber EIctms. ......... 312-384-3750 
IL Elk Grove Vl, Anthem ................ 312-640-6086 
IL Schaumburg, Marshaliinds. .......... 312-490-0155 
Il Urbana, Beliinds. ..................... 217-326-1on 
IN Ft Wayne, Beliinds. .. .. .. .. .... .. .. .. 219-424-3422 
IN IndianapoHs, Bellinds. .. 317-875-8200,317-299-5487 
IN Indianapolis, Marshallinds. ........... 317-297-0483 
IA Cedar Rapids, Bellinds. .............. 319-395-0730 
IA Cedar Rapids, Schwebel' EIctms. ..... 319-373-1417 
KS Lexena, Marshallinds. ................ 913-492-3121 
KS OVerland Parl<, Schweber EICtms. ..... 913-492-2922 
MD Columbia, Anthem ............ .. .. .. .. 301-995-6840 
MD Columbia, Aztech EIctrs. •............. 301-995-8600 
MD Gailhersburg, Marshall Inds. ......•... 301-840-9450 
MD Gaithersburg. Schweber EIctms. .•.... 301-840-5900 
MA Andover, Bellinds. .... ........ .. ...... 506-474-8880 
MA Bedford, Schweber Elclrns. ........... 617-275-5100 
MA Wilmington, Anthem .................. 617-657-5170 
MA Wilmington, Jaco EICtms. ....... :..... 617-273-1860 
MA Wilmington, Marshallinds. ............ 617-656-0810 
MI Ann Arbor, Bellinds. .................. 313-971-9093 
MI Uvonia, LWC Distrs. .. ,............... 313-46,4-nOO 
MI Uvonia, MarshaIIlnds. ................ 313-525-5850 
MI Uvonie, Schweber EIctms. ............ 313-525-8100 
MN Edina, Schweber EIctms. ............. 612-941-5280 
MN Plymouth, Marshalllnds. .............. 612-559-2211 
MO Bridgeton, Marshallinds. .............. 314-291-4650 
MO Earth CitY, Schweber EIctms. ......... 314-739-0526 
NH Hudson, Bell Inds. .................... 603-882-1133 
NH Manchester, Schweber Elclrns. ...•..• 603-825-2250 
NJ Fairfield, Anthem ............. ,....... 201-227-7980 
NJ Fairfield, Marshallinds. ............... 201-882-0320 
NJ Fairfield, Schweber EICtms. ........... 201-227-7880 
NJ Mt Laure~ Marshallinds. ............. 609-234-9100 
NM Albuquerque, BelIInds. ............... 505-292-2700 
NY Fanningdale, Bellinds. ................ 516-752-9303 
NY Hauppauge, Anthem .................. 516-273-1880 
NY Hauppauge, Marshallinds. •.•..•..•..• 516-273-2424 
NY Johnson City, Marshallinds. .......... 607-796-1611 
NY Rochester, Marshallinds. ............. 716-235-7820 
NY Rochester, Schweber EIctms. ......... 716-424-2222 
NY Westbury, Schweber EIctms........... 516-334-7474 
NC Raleigh, CenturyEIctms. .............. 919-782-2116 
NC Raleigh, Marshallinds. .. .. .. .. .. .. .. .. 919-879-9882 
NC Raleigh, Schweber EIctms. ........... 919-876-0000 
OH Beachwood,Schweber Elclrns. ....... 216-464-2970 
OH Dayton, Bellinds. ..................... 513-434-8231 
OH D.ayton, Marshallinds. ................ 513-896-4480 
OH DaYton, Schwebel' EIctms. ............ 513-439-1800 
OH Solon, Marshall Inds. .. .. .. .... .. .. .. .. 216-246-1788 
OH Westerville, Marshallinds. ............ 614-891-7581 
OK Tulsa, Norvell EIctms. ................ 916-254-8608 
OK Tulsa, Schweber EIcIms. . . . . • . . . . . • . .. 916-822-6000 
OR Beaverton, Almac EIctms. • . . . . . . • . • . .. 503-829-8090 
OR Beaverton, Anthem .................... 503-843-1114 
OR Beaverton, Marshallinds. ............. 503-844-5050 
OR Lake Oswego, Bell Inds. .............. 503-635-8500 
PA Horsham, Anthem .................... 215-443-5150 
PA Horsham, Schweber Ek:tms. .......... 215-441-Q800 
PA Norrislown, Century EIctrn Comps. ... 215-831-5400 
PA P~rg, Schweber EIctms. .......... 412-983-6804 
PA Pittsburgh, Marshall Inds. ............. 412"963-0441 
TX Austin, Marshallinds. ................. 512-837-1991 
TX Austin, Norvell EIctms. ................ 512-837-5555 
TX Austin, Schweber Elclrns. ............. 512-339-0088 
TX Carrolfton, Marshallinds. ............. 214-233-5200 
TX Dallas, Norvell EIctms. .. .. .. .. .. .. .. .. 214-233-0020 
TX Dallas, Schweber EIctms. ............. 214-861-5010 
TX Houston, Marshallinds. ............... 713-895-9200 
TX Houston, Norvell EIctms. .............. 713-7n-1868 
TX Houston, Schweber EIctms. . • . . . . . . . .• 713-784-3800 
TX Richardson, Bell Inds. ............ .. .. • 214-690-0486 
UT Salt Lake CitY, Anthem ............... 801-973-8555 
UT Salt Lake CitY, Bellinds. .............. 801-255-24n 
UT Saft Lake CitY, Marshallinds. ......... 801-485-1551 
WA Bellevue, Almac EIctms. .............. 206-643-9992 
WA Bellevue, Bellinds. .............. ,.... 206-885-9963 
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Manufacturers and Sales Offices Directory 
WA BotheI~ Marshallinds. .•......•.••.•.. 
WA Redmond, Anthem .••.•.......•.••.•.. 
WA Spokane, AImac Elctms. ............. . 
WI New Berlin, Schweber Elctms. ...•.... 
WI Waukesha, Beliinds. .••.•...••.•..•.. 
WI Waukesha, Marshallinds. ..•••..•..... 
Can ~ ant, Zen1ronics ...•..••.... 
Can caIgaIy, Alta, Future EIctms. .•..•..• ,. 
Can Downsview, ant, Future Efctms. ..... . 
can Edmonton, Alta, Future Efctms. ...... . 
Can Montreal, Que., Zentronics ...•........ 
Can 0IIawa, ant, Future EIc\ms. .••......• 
Can PoInte ClaIre, Que., Future EIc\ms. .... 
Can Richmond, ac. Zentronics .••.....•.• 
Can Saskatoon, SaskeIchewen, Zentronics 

can Ste. Foy, Que., Future EIc\ms. ......•.. 
Can Vancouver, ac. Future EIc\ms. ....•.• 
Can Winnipeg, MenI., Future EIc\ms. ...... . 
Can Wmnipeg, Meni., Zentronics .......... . 

206-747-9100 
206-881-0850 
509-9240-9500 
4140-784-9020 
4140-547-8879 
4140-797-8400 
416-451-9600 
403-235-5325 
416-638-4771 
403-438-2858 
5140-737-9700 
61~8313 

5140-6940-7710 
6040-273-5575 

306-955-2202 
418-682-5775 
6040-294-1166 
2040-786-7711 
2040-6940-1957 

COMPlITER SYSTEM ASSOCS. 7564 Trade S\., Sen 
Diego. CA 92121, Tel: 619-56&-3911, TELEX: 333693, 
FAX: 618-566-0581; EmpL: 15; SIs. Mgt: Bill Reed; DIst. 
Mgt: Bill Reed 

COMPlITERSYSTEM PRODUCTS, 1430521stAve.N., 
Minneapolis, MN 55447, Tel: 612-47EH1666, 800-422-
2537, FAX: 612-476-6966; EmpL: 50; SIs. Mgr: Tom 
Quanbeck; DIst. Mgr: Tom Quanbeck 

COMPlITERWARE, INC. 8480-1 Tyco Ad. Vienna, VA 
22180, Tel: 703-821-8200, FAX: 703-821-1746; EmpL: 18; 
SIs. Mgr: John Dargo 

COMPlITERWISE, 302 N. Winchester, Olathe, KS 66062, 
Tel: 913-829-0600, TELEX: 705337, FAX: 913-829-0810; 
EmpL: 20; Sis. MgT: William W. Brown; DIst. Mgt: WilHam 
W.Bmwn 

COMPUTROL:AN AEG Co. 239 Ethan Allen Hwy. 
Ridgefield, CT 06877, Tel: 203-431-2000, TELEX: 643358, 
FAX: 203-431-2090; EmpL: 91; SIs. Mgr: C. R Wone 

COMPUTRON DISPLAY SYSTEMS, Xcel 
Corporation, 3100 New York Driva, Pasadena, CA 
91107, Tel: 818-791-5800, FAX: 818-791-9788; FSC No.: 
07126; EmpL: 300; SIs. Mgr: R Van Hom; Dist. Mgr: 
Kathy Privett ................................... a.1053 

COMSPEC DIGITAL PRODUCTS INC. 2313 w. Sam 
HoustonPkwy.N.S.145,Houston, TX77043, Tel: 713-461-
4487, FAX: 713-461-8846; EmpL:15; SIs. MgT: T. A. Paine; 
DIst. MgT: T. A. Paine 

~ Comstlon COlpoIQtlon 

FAX: 516-756-1167 
COMSTRON CORP •• 10 Hub Dr. Melville, NY 11747, Tel: 

516-756-1100, TWX: 310-497-3525; EmpL: 120; SIs. MgT: 
William J. Meditz •..•........... A·1365, 1891; 001236 

Local Sales Offices & Reps 
AI. Huntsville. Saber Assoc. .............. 800-327-()853 
AZ Phoenix, Odyssey I ................... 602-246-8846 
CA Anaheim, Blair Assocs. ............... 7140-22()'1201 
CA Sente Clara, Ward Davis Assocs. ...•• 408-245-3700 
CA Woodland Hills, Southem CA Tech. SIs. 

.. .. .. . . .. .. .. .. . .. . .. .. .. . .. .. .. .. . ... 818-7040-9087 
CO Denver, Odyssey I .................... 602-246-8846 
FL Melbourne, Saber Assocs. ............ 800-327-0853 
KS Lenexa, Dytec South ................. 913-886-0215 
MD RockVille, Cr'eative Mktg. .............. 301-251-4100 
MD RockVille, Cr'eative Mktg. Assocs. ..... 301-251-4100 
MN New Hope, Baltz Assocs. ............. 612-546-8520 
MO M8I)IIand Hgts., Dytec South . . . . . . . . .. 3140-738-0665 
NJ Teaneck, Sci. Oves. East.............. 201-837-1004 
NM Albuquerque, Odyssey I ......•.••.... 802-246-8846 
NY Melville, Carnes Assocs... .... .. .. .. .. 516-6940-1600 
NY Whitney Pt, TAE-Rep ................. 607-692-3705 
PA Horsham, Eastern Instrumentation of PA 

. ... .. . .. .. .. .. . . .. .. .. .. .. .. . . . . .. .. .• 215-355-7700 
PA SpringhOuse, Eestern Instrumentation of PA 

....................................... 215-355-7700 
Can Ottawa, ant, AIM Elclrns. ............. 613-722-8286 

COMTECH MICROWAVE CORP. Comtech Corp., 63 
Oser Ave., Hauppauge, NY 11788, Tel: 516-435-4646, 
TELEX: 221-234 CMTCH; FSC No.: 31196; SIs. Mgt: J. 
Tardi 

COM/TECH SYSTEMS, INC. 10 Halyard Ad. Valley 
Stream, NY 11581-2813, Tel: 516-791-1175; EmpL: 10 

COMTEC INFORMATION SYSTEMS, INC. 53 John 
S\., Cumberland, AI 02864, Tel: 401-7240-8500, TWX: 71()' 
387-1171; EmpL: 60; SIs. MgT: R A. HarniUon 

COM-2, INC. t558 Woodland Dr. Salina, MI 48176, Tel: 
313-429-9027, FAX: 313-428-1902; EmpL: 70; SIs. Mgt: 
Sande S\r1Mer 

CONAP, INC. 1405 BuHaIo S\., Olean, NY 14760, Tel: 716-
372-9650, TWX: 51()'245-2769; EmpL: 130 

CONCEPT INDUSTRIEs, App-Rep, Inc., 3641 Sen 
Gabriel RIver Pkwy. Pico Rivera. CA 90680, Tel: 213-898-
0918, 800-255-2686, FAX: 213-692-8947; EmpL: 25; SIs. 
Mgt: Rosemary Martinez; DIst. Mgr: Kathy Sawyer 

CONCORD ELECTRONICS CORPORATION, 30 
Great Jones S\., New York, NY 10012, Tel: 1-212-777-
6571, TWX: 71()'581-4930, FAX: 1-212-995-0161; FSC 
No.: 18310; EmpL: 225; SIs. Mgr: Josie Wheaton 
.. ..... '" ....... , . .. ... .. .. .. .. .... C·1312-1313, 1817 

Local Dlstrfbulors 
Al. Huntsville, Century Fasteners ...•••. " 205-883-5344 
AZ Tucson, PSN Distrbn. .... .. .. .. .. .. ... 602-623-9600 
AR UtIle Rock, CarItoo-Bates ............. 501-562-9100 
CA Mission Hills, Coast Air ............... 818-898-2288 
CA Sen Jose, Bisoo ...................... 408-998-8420 
CO Denver, CSID/lntegrated .........••.. 303-292-5538 
CT Danbury, HelHnd ...................... 208-797-8600 
DE New Castle, Electronics Exchange .. " 302-322-5401 
FL Sanford, Electronic Fasteners ......... 407-321-4000 
GA Norcross, AUente Hardware SpeciaHy 

.. . .. .. .. . . .. .. . .. .. .. .. . .. .. .. . .. . .... 4040-448-3000 
HI AlEA, Newark Efctms. .... .. .. .. .. .. ... 808-487-8951 
ID Coaurd' Alene, A-I Consoliclaled ...... 208-765-3280 
II. Franklin Park, Bisoo .................. 312-451-1230 
IN Indianapolis, Mar EIc\ms. ............. 317-633-6699 
IA Cedar Rapids, Dee EIctms. ........... 318-365-7551 
KS WIChita, ASC Elex .................... 216-267-5213 
KY Bowling Green. Crescent EIcIrns. .•... 502-842-2444 
LA New Orleans, Radio PIs. .............. 5040-581-5959 
MD Gaithersburg, MS EIcIrns. ............. 301-921-0200 
MA Billerica, MS Inserts .. .. .. .. .. .. .. .. .. • 506-67()'58OO 
MI Farmington Hills, Advent EIcIrns. ...... 313-477-1650 
MN New Brighton, Chris ELctms. ......... 612-631-2647 
MS Jackson, Newark EIc\ms. ............. 601-956-3834 
MO St Charlas, Finnegan EIcIrns. ......... 3140-846-6201 
NE Omaha, Omaha EIcIrns. .............. 402-341-3440 
NY Reno, Rlchco ......................... 702-323-4939 
NH Nashua, Brevan ...................... 603-888-7230 
NJ Kenilworth, Federated Purchasers .... 201-272-0505 
NM Albuquerque, Electronic PIs. .......... 505-293-6161 
NY Bohemia, Car-Lac .................... 516-567-4200 
NC Raleigh, Century EIec. ~ ......... 918-782-2116 
OH Dayton, Stott&-Friedman .............. 513-298-5555 
OK Tulsa, Altair........................... 918-252-5781 
OR Beaverton, ~ Resources ....•.... 503-641-8488 
PA Philadelphia, PEl Genesis ............. 215-673-0400 
RI Pawtuckel, Major Edwards ............ 401-725-7400 
SC Charleston, WhOlesale IndL Elex .•.... 803-577-6388 
TN Knoxville, Industrial Elect ............. 615-573-7135 
TX Richardson, Aero Glen ... .. .. . .. . .. . .. 2140-234-0984 
lfT san Lake City, Kimball EIcIrns. . . . • . . • . 801-328-2075 
VT Colchester, Hooker EIcIrns. ........... 802-864-0885 
VA Springfield, Southern Fasteners....... 703-922-8048 
WA Redmond, Olander '................... 206'881-3488 
WV Beckley, State EIec. ................ '" 3~256-2219 

WI Grafton, Lakeview Elex ............... 414-377-8250 
EXP Taipei, Taiwan, Gokl-Tek Elec. Co. ...... 20-717-2302 
Can Mississauga, ant, Rush EIcIrns. ...... 416-677-7280 

The Conden.er 
Products Corporation 

FAJ<:904-799-0221 
CONDENSER PRODUCTS CORP., 2131 Broad S\., 

BrooksviUe, FL 34609, Tel: 9040-796-3561; ErnpL: 30; SIs. 
Mgr: Bill Mason ................................ A·1085 

Local Sales Offices & Reps 
NY Metropolitan, J.L Sis. Assoc. .......... 516-737-2801 
TX Lewisville, EIctm. Prod. Reps. ......... 2140-436-4772 

CONDOR D.C. POWER SUPPUES, INC., 2311 
Statham Pkwy. Oxnard, CA 93033, Tel: 805-486-4565" 
TWX: 910-333-0681, FAX: 805-487-9911; ErnpL: 250; Sis. 
MgT: Dan Horan, VP Mktg.; Dist. MgT: Deborah Perez 
........................................... 001702-1710 

CON Due 
Local Sales Offjces & Reps 

AI. Huntsville, The John Todd Co. ........ 205-828-0808 
AZ Phoenix, CPS Assocs.lnc. ............ 602-246-1097 
CA Brae, Masco EIc\ms.: ................. 7140-529-0886 
CA Fremont, Telesis Sis. Grp.............. 415-657-8645 
CO Denver, AKI Entprs. ................... 30$-388-4488 
FL Orlando, Component Des. Mktg. ....•. 407-352-5480 
IL Schaumberg, Engrg. Prods. ........... 312-882-7640 
IN Greenfield, Engrg. Prods. ............. 317-894-7156 
IA Cedar Rapids, Co Tron, Inc. ............ 319-373-2029 
KS Olathe, Co Tron, Inc. ................... 913-829-0073 
MA Taunton, Focus EIc\ms. Sis., Inc. ...... 617-6240-3840 
MN Edina, Engrg. Prods. .................. 612-835-9022 
MO St. Charles, Co Tron, Inc. .......... .. ... 3140-928-8078 
NJ MedfoId, ~ Consfts. .............. 8OH54-5300 
NY PiUsford, C. W. Beach .. .. .. .. .. .. .. .. . 716-586-3200 
NY Yonkers, Sonkin Assocs. . ..•.•..•.. ... 914-968-8282 
OH Cleveland, Versalron ................. 216-581-Q09() 
SC ~ville. RF Sis. .................... 803-2340-6831 
TX Dallas, M Rep ........................ 2140-348-5523 
Can Toronto, ant, Duncan InsIrs. .......... 416-742-4448 

Local Dlslribulors 
AI. Huntsville, AiRed EIc\ms. .............. 205-721-3500 
AZ PhoenIx, Aerospace S.W. ............. 602-582-2779 
CA Anaheim, Pacesetter EIc\ms........... 7140-778-5855 
CA Coste Mesa, FLW .................... 7140-751-7512 
CA Hayward, FLW ........ .. .. .. .. .. .. .. .. 415-786-9070 
CA Orange, Milgray ...................... 203-795-0711 
CA Santa Clara, Pyramid EIc\ms. ......... 408-727-9810 
CA Sunnyvale, Pacesetter EIc\ms. ........ 408-7340-5470 
CA Sunnyvale, Sierra West ............... 408-747-1188 
CO Westminster, Future EIc\ms. .......... 300-85().()123 
CT Orange, Milgray ...................... 203-795-0711 
FL Ft Lauderdale, Allied ................. 305-486-0500 
FL Orlando, Hemmornd EIc\ms. .......... 305-841-1010 
FL Winter PI<"Milgray .. ........ .. .. ...... 305-647-5747 
GA Atlanta, Milgray ....................... 4040-446-9777 
IL Chicago. Da/ec Distrs. ................ 312-283-0300 
IL Schaumberg, Engrg. Prods. ........... 312-882-7640 
KS Overland PI<, Milgray ................. 913-236-9600 
MD Columbia, Milgray .................... 301-621-9169 
MD Columbia, Vantage ................... 301-621-8555 
MD Marlow Hgts., AlHed ................... 301-423-0161 
MD WheeIon, Brimberg Sis. .... .. .. .. .. ... 301-94&-2760 
MA Westborough, Future EIc\ms. ......... 617-366-2400 
MA Wilmington, Allied .................... 617-942-0150 

,MI Ann Arbor, McNeughtoo-McKay ...... 313-995-9515 
MI Madison Heights, McNaughton-McKay 

....................................... 313-398-7500 
MN Eden Prairie, Allied EIc\ms. ........... 612-828-7554 
MN Edina, Engrg. Prods. .................. 612-835-9022 
MN Minneapolis, Aerospace ~ Prod. 

NJ MarRon, Milgray .................... .. 
NJ Mt Laurel, Future EIc\ms. ............ . 
NY Corrmack, Vantage .................. . 
NY Mineola, AiDed ...................... .. 
NY Rochester, Future Efctms. .......... .. 
NY. Yonkers, Kintronics .................. . 
NC Raleigh, Alfoed ...................... .. 
NC Raleigh, Allied Efctms. ............... . 
OH Cleveland, Milgray .................. .. 
OR Portland, EoH ........................ . 
TX Dailas, Cypress EIc\ms. .............. . 
TX Fort Worth, Allied EIc\ms. ............ . 
TX Richardson, Future EIc\ms. .......... . 
lfT Sen Lake City, Future EIc\ms. .•.....•. 
WA Seattle, AiRed ........................ . 
WA Vancouver, EoH .................... .. 
Can Toronto, ant, Duncan Inst Ud ...... . 

612-8840-4725 
608-983-5010 
608-778-7600 
516-543-2000 
516-246-2380 
716-272-7180 
9140-968-7736 
918-876-5845 
918-876-5845 
216-447-1520 
503-222-9411 
2140-868-1435 
817-336-5401 
2140-436-2437 
801-972-8489 
206-547-2827 
206-6940-7504 
416-742-4448 

CONDOR PACIFIC INOS. INC. 8053 Deering Ave., 
Canoga Park, CA 91304. Tel: 818-347-8331, TELEX: 65-
1442, FAX: 818-713-0162; FSC No.: 24321; EmpL: 70 

CONDOR SYSTEMS, INC. 2133 Branham Lana, Sen 
Jose, CA 95124, Tel: 408-371-9580, TELEX: 184819 
Systems SANTA, FAX: 408-371-9589; FSC No.: 62065; 
EmpL: 150; SIs. Mgr: Don Strandberg; DIst. Mgr: Ed 
Brown 

CONDUCTIVE RUBBER TECHNOLOGY, 201 N. 
SaIsipuedes S\., Ste. 100, Santa Barbara, CA 93103, Tel: 
805-965-6511, TELEX: 651!-305, FAX: 805-963-2652 

CONDUCTIVE SYSTEM, INC. RD. No. 1, Box 1040, Rle. 
5 South, Amsterdam, NY 12010, Tel: 518-843-5740, FAX: 
518-843-5829; SIs. MgT: John Severinsen 

Local Sales Offices & Reps 
AZ Soottsclale, American Mktg. Inc. ....... 602-848-2778 
CA Boulder, Comp. Prods. ................. 30$-530-2600 
CA Canoga Park, C & W CoIJ1l. Sis. ...... 818-700-2684 
CA Los MO$, Frauman Assocs. ....•..... 415-841-0660 
CA Sen Diego, Vincon Sis. Co. ...... ,.... 619-466-9785 
CT Danbury, D. Setter .................... 203-792-9448 
FL Altamonte Springs, Lawrence Assocs. 

407-338-3855 
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CON Due Manufacturers and Sales Offices Directory 
FL Boca RaIon, Lawrence Assocs. .••.... 407-368-7373 
FL Palm Bay, Lawrence Assocs. •..••.••• 407-95H)901 
FL Palm HIM"bor, Lawrence Assocs. •..... 813-787-2173 
IL Pad< Ridge, EIcIm Instr. •.•..••.••.... 312-298-2290 
IN Incianapotis, EIcIm Instr ••....•. "..... 317-257-7231 
MD Baltimore, Bernie White & Co.......... 301-484-5400 
MN Minneapolis, DeerIand DisIrs. .•.• ,.... 612-331-6433 
MO St Charles, Hayes EIec. •....•..••. c.. 314-922-6607 
NJ E. Windsor, Warren Engrg. Co." .. ... . . 609-443-3894 
NY Farmington, canavan Scanlon Assoo 

NY Syracuse, canav~1on ......... . 
OR Beaverton, Quest MkIg. Inc. •••.••••..• 
TX DallaS, Scanlon, Hughes & Assocs. ... 
WA BeIleWe, Quest MkIg. Inc. •••....•...• 
Can Lachine, ElectroOesign Ltd. •.•...••••• 
Can Nepean, EIecIroOesign Ltd. •.........• 
Can Toronto, EIecIroOesign Ltd. •.••..••..• 

716-924-7450 
716-424-1830 
503-641-73n 
214-739-2888 
206-747-9424 
514-636-4838 
613-727-5220 
416-362-3859 

CONEXCO INTERNATIONAL. 175-20 Hillside Avenue, 
Jamaica, NY 11432, Tel: 716-523-4100, FAX: 718-291-
1803; SI8. Mgr: Mike Costello; Di8t. Mgr: Lyda Magliaro 

CONFORMING MATRIX, Box 5126, pt pt Sta, Toledo, 
OH 43611, Tel: 418-729-3m; EqlL: 35 

CONKLIN INSTRUMENT COAP. West Ad., P.O. Box 
650, Pleasant Valley, NY 12569, Tel: 914-63&-2136, FAX: 
914-63&-2510; EqlL: 110; SI8. Mgr: Steven Muise, VP 
MIdg.; Di8t. Mgr: Steven Muise, VP MkIg. 

CONNECT-AIR INTERNATIONAL. INC. 50 31th St 
N.E, Auburn, WA 98002, Tel: 206-939-4880, FAX: 206-
939-4882; EqlL: 50; Sis. Mgr: Ron Jones 

CONNECTICUT HARD RUBBER CO. See CHR IrIds. 

CONNECTICUT MICROWAVE CORP. 106 Powder Mill 
Ad., Box 389, Canton, CT 06019, Tel: 203-69:H247; FSC 
No.: 50974; EqlL: 10; Sis. Mgr: Michael DePalo 

CONNECTOR ACCESSORIES, INC. See Mueller 
Elee. Co. 

~ 
\7&fI® 

FAX: 312-539-3825 

~':" ·ConsoI.-dat-.I ..... ~ 
•• , electronic wire & cable 

FAX: 312-455-8837 
CONSOUDATED ELECTRONIC WIRE & CABl£, 

11044 King St., Franklin Pad<, IL 60131-1412, Tel: 312-455-
6830, TWX: 910-227-1705; FSC No.: 73612; EqlL: 85; SI8. 
Mgr: Karl Rankin; Dist. Mgr: Steve Boynton 
••.•.. .• •••.•.• ........ .•••• ••. .•. .•. •••••. Col640-1847 

Locel SaI~ Offices & RWJS , 
AL Huntsville,JWL AssocsJnc. .... .. ... .. 205-883-1712 
/liZ Phoenix, Howe & Howe Sis. •. ,....... 602-264-7971 
CA Los Gatos, Featherstone Sis. Co. ..... 408-356-3243, 
CA Pacifica, Feelherslone Sis. Co. ........ 415-355-3172, 
CO Boulder, The StratJord Grp. ........... 303-530-3194 
CT WetheIsfieId, Compak .•...••...•.•..• 203-563-4784 
FL Melbourne, Phoenix Comps. •......•.• 305-723-4414, 
GA A1Ianta, JWL Assocs.. Inc. ..•...•.••... 404-320-7643 
IL Franklin PI<., Con. Elec. Wire & cable 

............................... : • . . • • .• 312-455-8830, 
IL Highland PI<., Bransky Sis. ............ 312-433-2375 
IN carme~ Frank E. Kahsan, Sis. Inc. ..... 317-844-9353 
IA Cedar Rapids, R W. Kunz & Assocs. •• 318-396-5386 
KS Prairie Village, R W. Kunz & Assocs. .. 913-846-3535 
LA Slidel~ Tagco Sis. Co. .. ...... ....... .. 504-843-4751 
MD Walkersville, JadeIecIronic Assocs. •.. 301-1145-6063 
MA Hudson, Compak ..................... 508-656-0331 
MI Warren, Burcaw Co. .. ,............... 313-573-4605 
MO St Louis, R W. Kunz & Assocs. ....•.• 314-966-49n 
NM Albuquerque, Syntech ................ 505-266-7951 
NY Buffalo, NAM Mktg. Group ............ 716-634-4300 
NY Skaneateles, NAM Mktg. Group ....... 315-685-8991 
NY Whitestone, Jack Brown EIctms. ...... 716-767-1917, 
NC Charlotte, JWL Assocs.. Inc. . • . . . . . . • . • 704-541-5750 
OH Cincinnati, Frank E. Kansar Sis., Inc. .. 513-922-3133 
OK Tulsa, SW Mktg.Inc. .... .. .. .. .. .. .. ... 918-563-3892 
OR Milwaukie, Comtec InIL •..•.•.......•• 503-854-6626 
PA Birchrunville, Jadelectronic Assocs. ..• 215-296-3600, 
PA Sewickley, Frank E. Kansar SIs.,Inc. ... 412-741-4155 
TX Austin, SW MkI~nc. .................. 512-255-6010 
TX Dallas, SW Mk!g. Inc. ................. 214-341-8631, 
TX Houston, SW Mktg.lnc. ............... 713-537-8166, 
UT Salt Lake City, Advanced Control Equip. 

.... '" .. .... .. .... .. .. .. . .. . .. . .. . .... 601-972-93n, 
WA Bellevue, Comtec Intl. ................ 206-453-1188, 

CONSOLINK CORP. 1840 Industrial Ctr. Longmont CO 
CONNECTOR. CORP., 6025 N. Keystone Ave., Chicago, 60501, Tel: 303-651-2014, TWX: 910-32<l-0786; EmpL: 25; 

IL 60646, Tel: 312-538-3108, TWX: 910-221-6059; Sis. SI8. Mgr: Dan Zec; Dist. Mgr: JudIth Hester 
Mgr: Diane Racana ...................... Co1314-1315 

CONNECTOR INDUSTRIES OF AMERICA OIV. 
Microdot Mfg., 639 N. Wayne, Cincimati, OH 45215, Tel: 
513-733-3660; FSC No.: 32076; EmpL: 55; SI8. Mgr: Bob 
Cain 

CONTACT, INC. 5 Elm Ave., Hudson, NH 03051, Tel: 603-
883-n08; FSC No.: M07015; EmpL: 11; Sls.Mgr: R ReId; 
Di8t. Mgr: R ReId 

CONTACT EAST, 335 Willow St s., P.O Box 788, N. 
Andover, MA 01845, Tel: 508-882-2000, TELEX: 383088 
FAX: 508-688-7829; SI8. Mgr: Richard Sullivan 

FL Orlando. Continental ResouR:es .,.... 407-855-9544 
IL Bensenville, ContinentaJ ResouR:es .•• 312-860-5991 
MO Gaithersburg, ContinentaJ Resources 

.................. ............. ........ 301-948-4310 
MA Bedford, ContinentaJ Aesource!l ...... 61 H75-0850 

Local DisttibuIoIs 
CA Los Angeles, Continental 1'Iesources •. 213-8311-0454 
CA Sen Francisco, ContinentaJ ResouR:es 

DC Washington. ContinentaJ ResouR:es .. 
FLOrIando. ContinentaJ Resources .•.... 
IL Chicago, Continental Resources .••.•• 
MA Boston. ContinentaJ Resot.wces •.•.••. 
NJ Somerset. ContinentaJ ResouR:es ..•.. 
NY New York CIty, Continental Resources 

406-263-1 ns 
301-948-4310 
407-855-9544 
312-860-5991 
617-275-0850 
201-563-0900 

.. .. .. .. .. • .. .. .. . .. .. .. .... .. .. .. .. .. • 212-895-3208 
PA Philadelphia, Continental Resources •• 608-234-5100 
TX DallaS, ContinentaJ Resources ........ 214-458-7616 

CONTINENTAL SPECIALTIES CORP. See Global 
Specialties Corp. 

CONTINENTAL WIRE & CABLE, Gulton Ad., P. 0 Box 
1863, York, PA 17405, Tel: 717-792-2644, TELEX: 64-
0437; EmpL: 250;. SI8. Mgr: Edward W. Holland IA; Dist. 
Mgr: Shirley A Eisenhart 

CONTOURS INC. 290 Prell St., Meriden, CT 06450, Tel: 
203-237-8331, FAX: 203-237-6353; FSC No.: 033501; SI8. 
Mgr:Eugene O. Rodman 

CONTROL CABLE, INC. 7261 Ambassador Ad., 
Baltimore, MD 21207, Tel: 301-298-4411, FAX: 301-285-
1646; FSC No.: 510124759; EmpL: 90; SI8. Mgr: Greg 
JOI18$; Dist. Mgr: Greg Jones 

CONTROL CONCEPTS CORP. P.O Box 1380, 
Binghamton, NY 13902-1380, Tel: 607-724-2464, TELEX: 
62224360, FAX: 607-722-8713; EqlL: 41; SI8. Mgr: Pat 
Gillette, VP Sis.; Dist. Mgr: Fred lack 

CONTROL DATA CORP. P.O Box 0. Minneapolis, MN 
55440, Tel: 1-800-826-6001 Operator 82, In MN 612-921-
4400, FAX: 612-853-6748; EqlL: 6623; SIs. Mgr: J. Repp; 
Di8t. Mgr: R L ~ 

CONTROl DISPLAYS, INC. 3075 Advance Lane, P.O. 
Box 227, Colmar, PA 18915, Tel: 215-822-3383, FAX: 215-
997-1232; FSC No.:27878; EmpL: 75; SIs.Mgr: L 
Rodrigue 

CONTROL ELECTRONICS, Neurotech Corp., 139 
Florida SL Farmingdale, NY 11735, Tel: 516-694-0125, 
FAX: 516-694-0133; FSC No.: 95924; EqlL: 60; SIs. Mgr: 
Harold Golds1ein; Dist. Mgr: Berbara'KIIroy .... Ao l540. 

Locel Sales Offices & RWJS 
CA Shennan Oeks, RT. Assocs. .......... 213-788-7588 
FL Melbourne, VPI ....................... 305-766-9349 
FL Tampa. VPI ........................... 813-832-2041 
IL Chicago, Electro-Tech Mktg. Assoo ... 312-676-3151 
MO SHoott CIty, VPI .............. ;....... 301-461-2525 
MA West Peabody, JK Assocs. .••.••..•.. 508-535-6068 
PA Montgomeryville, Rufo Sys. Comp. .... 215-366-8495 
TX Dallas, Texas Avionics Co............. 214-363-6324 
WI Brookfield, Electro-Tech Mktg. Assocs. 

.. .. . . .. .. . . .. .. .. .. .. .. . .. . . .. . .. . .... 414-785-9554 
EXP FL., Hallandale, Emec ................. 305-925-6366 

CONTAQ TECHNOLOGIES CORP. 16 Main St., Bristo~ 
VT 05443, Tel: 602-453-3332, FAX: 602-453-4250; FSC CONTROL ENGRG. INC. 190 Doty Ci",1e, West 
No.: 6680 Springfield, MA 01089, Tel: 413-781-1330; ErnpL: 7; SI8. 

Mgr: Mark KImball 

FAX: 312-851-5040 
CONTINENTAL RESOURCES, Computer & CONTROLEX, INC. Francestown Tumpike, New Boston, 

Peripherals DiY., 175 Middlesex Tpke., Bedford, MA NH 03070, Tel: 603-487-5512, TELEX: 174094 FNB 

CONNOR-WINFIELD CORP., 1865 Selmarten Ad., 
Aurora, IL 60505-1335, Tel: 312-851-4722, TELEX: 
270244; FSC No.: 5955; EmpL: 35; SI8. Mgr: John Hoag 

01730, Tel: 617-275-0850, aoo-937-4688, FAX: 617-275- PETERBORO on TAT; EqlL: 7; Di8t. Mgr: Patricia Buller 
6563; EmpL: 250; SI8. Mgr: Mark Berling 

001085, 1237 CONTROLEX/EANCO, See Fincor 

..... . ...................... ............... Aol366-1369 

Local Sales Offices & Reps 
AL Huntsville, Desn Assocs. ............ .. 205-534-2255 

Local Sales Offices & Reps 
CA Los Angeles, Continental Resources .• 213-638-0454 
CA San Francisco, Continental Resources 

CA Agoura Hills, CD.H. Assocs. .•......•. 818-707-1970 DC Washington. Continental Resources .. 
Orlando. Continental Resources •....• 

406-263-1 n5 
202-948-4310 
407-115&-9544 
312-1160-5991 
617-275-0850 
201-563-0900 

CA Los Altos, Frauman Assocs. ........ .. 415-941-0660 FL 
CO Englewood, Ter.Link Corp. ........ .. 303-798-8707 IL Chicago, Continental Resources ..... . 
FL ClearNater Beach, Peri'ott Assocs. .•.. 813-443-5414 MA Boston, Continental Resources ...... . 
FL Orlando. Perrott Assocs. ............ .. 407-296-n48 NJ Somerset, Continental Resources .... . 
FL West Palm Beach, Perrott Ass4cs. ... . 407-79()-5722 NY New York CIty, Continental Resources 
10 Boise, QR Crown .................. .. 
MD Cockeysville, KoebertAssocs. ...... .. 
NC Charlotte, Quantum Mktg: ........ , .. .. 
NC Raleigh, Quantum Mktg: ............ .. 
OR Por1Iand, Q.R. Crown ............ : .. .. 
PA Glenside, Koebert Assocs. .......... .. 
WA Bellevue, Q.R. Crown ................ . 
WV Inwood, Koebert Assocs. ............ .. 

208-344-9588 
301-560-1926 
704-365-4538 
918-846-5728 
503-620-8320 
215-887-2310 
206-643-8100 
304-228-8401 

CONRAC DISPLAY PRODUCTS, INC. A Mark IV 
Industries Co. 1724 S. Mountain Ave., Duarte, CA 91 01 0, 
Tel: 818-303-0095, TELEX: 61-()437, TWX: 910-584-5913, 
FAX: 818-303-5484; ErnpL: 250; SI8. Mgr: GL Ives, Dir. 
Mktg. & Sis. 

.. .. .. . .. . .. . .. .. .. .. .... .. . . .. . . . . . .. • 212-695-3208 
PA Philadelphia, Continental Resources.. 215-234-5100 
TX DallaS, Continental Resources ........ 214-458-7616 

CONTINENTAL RESOURCES, INC, Test 
Instruments Div, 175 Middlesex Tpke.,Bedford, MA 
01730, Tel: 617-275-0850, aoo-937-4689, FAX: 617-275-
2046; Empl: 250 ............................... 001237 

Locel Sales Offices & Reps 
CA Los AngeleS, Continental Resources.. 213-638-0454 
CA San Francisco, Continental Resources 

....................................... 406-263-1775 
NJ Somerset, Continental Resources. • . .. 201-563-0900 

CONTROl LASER CORP. 7503 Chancellor Dr. Orlando, 
FL 32808, Tel: 407-438-2500, TELEX: 514215; EmpL: 130; 
SI8. Mgr: David Montes, VP SIs./MIdg. 

CONTROLLED ENVIRONMENTAL EQUIPMENT 
CORP. 3 Delta Drive, Westbrook, ME 04092, Tel: 207-
854-9126, TELEX: 62903721, FAX: 207-854-4357; FSC 
No.: 25254; EqlL: 10; SI8. Mgr: M. F. Peck 

~. 9. conTROlleD poweR 
COmPAny 

FAX: 313-528-0411 
CONTROLLED POWER CO., 1955 Stephenson Hwy. 

Troy, MI46083, Tel: 313-528-3700, 1-6()()-521-4792, TWX: 
810-2323401; EqlL: 160; SI8. Mgr: Reggie Peck 
.. . .. .. .. .. ... . .. .. .. .. .. .. . .. . .. .. .. . .. ... 002183-2187 

654 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 
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/Jx8l SaJes Office8 & Reps 

/IJ.. Homewood, Control Equip. & Sis. ..... 205-945-8454 
AI< Anchorage, Alaska CorrfxJIer environment 

...••..•..•..•......................... 907-243-1429 
AZ Phoenix, Gruber Assocs. .• . . . . . . . . . •• . 602-863-2655 
CA Foster c:ity, CorrfxJIer Support Sys. ... 415-572-9994 
CA La Habra, Gru Assocs. .......•..•..... 213-691-2993 
CA San Diego, Professional Power Sys. .. 619-581-1937 
CO Den_, CorrpuIer Fecill1y Components 

· . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. 303-n8-8466 
CO Denver, CorrfxJIer Fecill1y Camps. ..•. 303-n8-9131 
CT Woodbridge, Controlled Support Sys. 

..........•.............•.............. 203-397-1721 
FL Orlando, Data Rep . . . . . . . . . . . . . . . . . . . . 407-648-8460 
GA CUmmings, L.ASCOM, Inc. . . . . . . . . . . . . . 404-493-0788 
IL Crystal Lake, CarzoII Engrg. Sis. ...... 815-459-4397 
IN IndianapoNs, Computer Envfro.Sys. .•• 317-253-0749 
MD Towson, H. L Frey Corp. .............• 301-82HI058 
MA AbIngton, Bates & Assocs. •••••..••.•• 617-871-2826 
MN Minneapolis, H.M. Cragg ~ .... 612-721-7444 
MO StLouis, Rail Way Industry .•.....•...• 314-966-3300 
'NE Omaha, Electric Specialties Co. ....... 402-391-6000 
NJ Englewood CUlls, Power Conversion & Conlrol 

....................................... 201-589-0015 
NM Albuquerque, SUn Data Systems. . . . .. 505-272-1022 
NY Buffalo, Bromor Company ............ 716-874-4595 
NY Valhalla, Controlled Support Sys. ..... 914-949-0300 
NC Charlottte, Glen & Larson of Carolina 

· . • . . . . . . . . . . . . . . . . . . . • . . . . . .. . . . . . . . .. 704-365-5917 
OH Cincinnati, Goldschmidt E1ec. Sis. ..... 513-841-1708 
OH Westerville, Power Com Systems ..•.. 614-890-1124 
OK Oklahoma CI1y, Computer Power Inc. 

PA 
PA Glenshaw, H.C. Johnson Agencies Inc. 

PA Jamison, CAT Inc. ................... . 
PA West Chester, T.P.S .................. . 
TN Memphis, ADEPT .................... . 
TN Nashvilla, Jenkins & Associates ..... . 
TX Medina, Clean Energy Concepts Inc. .. 
TX Richardson, Tubbesing Sales Corp. .. . 
TX Stafford, Constent Power Systems ... . 
UT BountiM Computer Power Technlgy. 

405-848-2522 

412-487-1246 
215-343-4088 
215-431-3670 
901-743-5120 
615-258-7606 
512-589-2260 
214-234-3855 
713-240-0404 

.. . . . ... ..... .. . .. . .. . .. . ... . .. . .. . .. .. 801-295-4772 
UT BountiM CorrfxJIer Power Technology 

....................................... 801-295-4n2 
VA Alexandris, ADAPT ................... 703-684-6393 
VA Virginia Beach, Precision Environments 

· ................................. , . . .. 804-473-8767 
WA SeatiIa, Campbell Co. . .. . . .. .. .. . . .. .. 206-622-3403 
WA Seattle, Campbell Company .......... 206-622-3403 
WI Germanlowl\ Rekco Inc. .... .. .. .. .... 414-784-3430 
Can Agalncourt, Ontario, Airoom Sales Inc. 

....................................... 416-293-3339 
Can Burnaby. BC, Detasphere Sales Ltd .. 804-42(}-6040 
Can calgary, AS, Detasphere Sales Ltd ... 403-244-3666 
Can Dorva~PQ, Detasphere Sales Ltd ..... 514-631-1209 
Can Edmonton, AS, Oatasphere Sales Ltd 

.. . .. . .. .. . . . . . . . .. . . . . . . . .. . .. . . .. . ... 403-463-7979 
Can HaiKax, NX, Datasphere Sales Ltd .... 902-423-2246 
Can Mississauga, ON, Detasphere Sales Ltd. 

· • .. .. .. . .. .. . . . . .. . . . . . .. .. . .. . .. . .. . . 416-278-5501 
Can N. Vancouver, ac, Jerome & Francis Co. Ltd. 

· .. . .. .. . . . .. .. . . .. . .. . . .. .. . .. . .. . .... 604-966-1286 
Can Nep8I\ 01\ Detasphere Sales Ltd .... 613-723-2582 
Can Regina, SK, Datesphere Sales Ltd. .... 306-565-0421 
Can St Leonard, Quebec, a Beaudoin & Associates 

..................... :. . .. . .. . .. .. . .. .. 514-328-2266 
Can Winnipeg, MB, Oalasphere Sales Ltd 

....................................... 204-943-7102 

CONTROL LOGIC, See Hancock Electronics Corp. 

CONTROL MODULE, 380 Enfield St, Enfield, CT 06082, 
Tel: 203-745-2433, TELEX: 643167; Empl: 160; SIs. Mg,: 
D. Penn 

CONTROL PRODUCTS, INC, 280 Ridgedale Ave., E 
Hanover, NJ 07936, Tel: 201-887-9400, FAX: 201-887-
5083; FSC No.: 81901; Empl: 62; SIs. Mg,: H.M. Stuhler; 
Dis!. Mg,: H.M Stuhler .. ~ - --

FAX: 818-709-8546 
CONTROL SCIENCES, INC., 9509 Vassar Ave., 

Chatsworth, CA 91311, Tel: 818-709-5510. TELEX: 
4970496(CSI); FSC No.: 53317; Empl: 20; SIs. Mgr: Rhod 
Zimmennan .............................. D·1161-1165 

LocBI SaJes Office8 & Reps 
AZ Terf1)8, Hannah-Hill .................. 602-431-1nl 
CA Luguna Niguel, AkIron Sis. .......•.... 714-496-5057 
CO BroomfIeld, HannalHiill . . . . . . . . . . . . ... 303-424-0108 
CT Asonia, Pace Assocs. •.• .. .•..•.. . . .•. 203-732-8756 
CT S. Glastonbury, Pace Assocs. .•.•. . . • . 203-859-2286 
IN Ft Wayne, J & B Engrg. .. . • • .. . .. • . . •• 219-483-2813 
MI Rochester, KInetic Technlgs. .......... 313-858-0090 
MN St Pau~ Nor1hs1er Motion & Conlrol .. 612-no-5311 
NY Victor, A & D OVes. ................... 71 &-365-2n8 
NC JamestOWl\ Homersmi1h, Inc. ......... 919-863-3999 
PA Media, Homer Smith SIs. .. .. .. . .. . . .. . 215-543-2434 
NY Albertson, DOL Engrg. ................ 518-747-3944 
TX Dallas, McDonald Assocs. ............ 214-239-3293 
UT San Lake CI1y, Hannah-Hili ........... 801-364-0606 
VA Alexandria, Homersmi1h Inc. .......... 703-922-8986 

CONTROLS DIVISION, Ametek, Inc., 820 Pennsylvania 
Blvd, Feesterville, PA 19047, Tel: 215-355-6900, TELEX: 
29-1769, FAX: 215-355-2937; Empl: 100; SIs. Mgr: A. 
Thomas Guinn 

CONTROLS UNLIMITED, INC. 4623 North Ridge Ad., 
Perry, OH 44081, Tel: 216-259-2500, FAX: 216-259-5015; 
Empl: 35 

CONTROL TECHNOLOGY CO., INC. 41-16 29th St, 
Long Island Ci1y, NY 11101, Tel: 718-361-2133, FAX: 718-
361-6386; FSC No.: 14545; Empl: 35; SIs. Mg,: H. Cooper 
. . . . .. .. . .• .. .. . .. . . . . .. .. . . .. . . . . . .. . .. . .. 002246-2247 

LocBI Sales Office8 & Reps 
Can Mon1rea~ Que., ConIroI Tech. EIc1ms. CTC Canada, 

Ltd ................................... 514-733-3279 

CONTROL TECHNOLOGY, INC, 8200 N. Classen Blvd, 
Ste. 101, Okiahoma Ci1y, OK 73114, Tel: 405-840-3163, 
FAX: 405-848-0489; SIs. Mg,: Charles Weddington; Dist. 
Mg,: Charles Weddington 

CONVER CORP, 916 W. Maude Ave., Sunnyvale, CA 
94086. Tel: 408-739-9111, TWX: 910-338-2036, ESVLNK: 
62024309, FAX: 408-739-9116; Empl: 40; Sis. Mg,: 
Robert Lloyd; Oist. Mg,: Sherri KIrkpatrick 

CONVERTER 
CONCEPTS~ 

FAX: 608-429-9241 
CONVERTER CONCEPTS, INC., Industrial Pkwy, 

Pardeeville, WI 53954, Tel: 608-429-2144, TWX: 910-280-
2630; Empl: 125; Sis. Mg,: William A Pearson 
........................................... 001711-1713 

Local Sales Offices & Reps 
AZ Tempe, Canlec SIs. ................... 602-345-1276 
CA Heyward, Pacific MkIg. ... .. . .. .. .. . .. . 415-887-1620 
CA Irvine, Groh Assocs. .................. 714-837-9871 
CA San Diego, Groh Assocs. ............. 619-453-7572 
FL Boca Raton, Perrott Assocs. .......... 305-792-2211 
FL Clearwater, Perrott Assocs. ........... 813-443-5214 
FL O~ando, Perrott Assoc. ............... 305-298-7748 
MA Chelmsford, Interslale Sis. Assocs. .... 617-258-2287 
MI Grand Rapids, JFCO ................. 61 &-949-1 020 
MI Lake Orion, JFCO .................... 313-693-2053 
MN Minneapolis, Microelectronic SIs. ...... 612-829-0948 
MO Kansas CI1y, Abrams & Assocs. ....... 81&-561-9234 
MO St Louis, Abrams & Assocs. .......... 314-569-0447 
NY Syracuse, PHronics .................. 315-455-7346 
OH Cleveland, JFCO ..................... 21 &-238-5905 
OH Vandalia, JFCO . . .. . .. . . .. .. . . . .. .. ... 513-890-8322 
PA Glenside, Koeber1 Assoc. ............. 215-887-2310 
PA Pillsburgh, JFCO ..................... 412-823-5400 
TX Austil\ Tasco . . .. .. .. .. .. .. .. . . .. .. ... 512-834-8374 
TX Dallas, Tasco ....... . .. .. .. . .. . .. .. ... 214-553-1200 
WA KIrkland, Northwest Comp. Sis. ....... 206-828-4636 
WV Inwood, Koebert Assocs. . . . • • . . • . . . . . • 304-229-8401 
can Nepean, Ont, Electro-Source, Inc. ..... 613-728-1452 
Can Rexdale, Ont, Elec1ro-Source, Inc. .... 418-675-4490 
Can Vancouver, BC, DeVe1ek MkIg. ........ 604-430-3680 

COOKE VACUUM PRODS., INC, 13 Merrill St, Norwalk, 
CT 06854, Tel: 203-853-9500, FAX: 203-838-9553; Empl: 
45; Sis. Mg': Louis W. Genuario 

THE COOL-AMP CONDUCTD-LUBE CO. 8803 S.W. 
171hAvenue, Portland, OR 97219, Tel: 503-244-2230, FAX: 
503-244-2230; FSC No.: 31628; Empl: 7; SIs. Mg,: Marian 
Bomber 

COONER WIRE CO., 9188 Independence Ave., 
Chatsworth. CA 91311, Tel: 818-882-8311, TELEX: 
353734 Cooner Wire UD, FAX: 818-709-8281; SIs. Mg,: 
Steven W. Smith 

CORCOM 
COOPER TOOLS, PO Box 30100, Raleigh, NC 27622, Tel: 

919-781-7200, TELEX: 579497 

Co-oRD SWITCH DIV. See LVC Inds., Inc. 

COORS CERAMICS CO. 600 Ninth St, Golden, CO 
80401, Tel: 303-278-4000, TELEX: 4322017; Empl: 1700 

CORBY INDUSTRIES, INC, 1501 E Pennsylvania St, 
AlIen\oWl\ PA 18103, Tel: 215-433-1412, TELEX: 847318 
CORBVUHl, FAX: 215-435-1693; Empl: 27 

CORCOM, INC. 1600 Winc~er Ad., Uber1yvIlla, R. 
60048, Tel: 312-680-7400, TWX: 910-887-1058; FSC No.: 
05245; Empl: 1000; SIs. Mgr: Dale Van Scoyl<, Die. OEM 
Sis. ....... ....... ...... .... .. ... A·1644-1845; C·1317 

/Jx8l SaJes Office8 & Reps 
AI- HUntsville, A. O. WhItesell Assocs. .... 205-863-5110 
AZ. Phoenix, lS.D.s. ...................... 602-971-8250 
CA Anaheim, Westrep .................... 714-527-2822 
CA Mountain View, Straube Assocs. ...... 415-889-6060 
CA San Diego, Westrep .................. 619-566-8580 
CA Sunnyvale, Capsco Sis., Inc. •......... 408-734-3020 
CO Westminster, Straube Assocs. .....•.. 303-428-0890 
CT Madison, Conti-Younger Assocs. ..... 203-245-1136 
CT NoIwalk, Winoor Sis. .... .. .. .. . .. . .. .. 203-866-8390 
FL Maitland, E.lR. Inc. .. . .. .. .. .. .. .. .. ... 407-68Q-9600 
FL Oldsmar, E.lR.1nc. .................... 813-786-2158 
FL Plantation, ElA. Inc. .................. 305-581-8905 
FL Plantation, ElA. Inc. .................. 305-791-8243 
GA Norcross, Robert O. WhHeseIl Assocs. 

....................................... 404-449-9190 
10 Boise, C8scacIe Camps. .............. 208-343-9888 
IL Glendale HgIs., Beta Technlg. Sis. Inc. 

IN Fl Wayne, Robert O. Whitesell ....... . 
IN Indianapolis, Robert O. Whitesell ..... . 
IN Kokomo, Robert 0. WhHeseIl ........ . 
KS Overland PIc., Spectrum Sis. 
KY Peewee Valley, Robert O. Whitesell .. . 
MD Ellicott CI1y, Marketing Technlg. ...... . 
MA Bu~ingtol\ Conti-Younger Assocs. ... . 
MI Grand Rapids, Robert O. Whitesell ... . 
MI Southfield, Robert O. WhHeseIl ....... . 
MI St Joseph, Robert O. Whitesell ...... . 
MN Edina, Mel Foster Co. ............... .. 
MO Hazelwood, Spectrum Sis. .......... .. 
NJ Paramus, Win-Cor SIs. ............... . 
NM Albuquerque, Ron1ek, Inc. '" ........ .. 
NY Manhasset, Win-Cor EIc1rn Sis. '" ... . 
NY PiIIsIord, NoeIIl-Honsinger Assocs. .. . 
NC Raleigh, Zucker Assoc. ............. .. 
OH Cincinnati, Robert O. WhItesell ....... . 
OH Cleveland, Robert O. WhItesell ....... . 
OH Columbus, Robert O. Whitesell ...... . 
OH Dey\ol\ Robert O. Whitesell.. ....... .. 
OR Beaverlol\ Jas. J. Backer Co. . ......•. 
PA Pillsburgh, Robert O. Whitesell ...... . 
PA Trevose, Professional Svc. Assoc. ..•. 
TN Knoxville, Robert O. Whitesell ....... . 
TN Nashville, A. O. Whi1esell Assocs. .... . 
TX Austil\ K & H Sis. .................... . 
TX PIeno, K & H Sis. .................... . 
UT San Lake CI1y, Straube Assocs. ..•.... 
WA Seattle, Jas. J. Backer Co. ........... . 
WI Milwaukee, Beta Technlg. Sis. Inc. ... . 

LocBI DistributcHs 
/IJ.. Huntsville, Pioneer ................... . 
AZ. Phoenix, Cetec/Future EIee. ........ .. 
"l Phoenix, Marshalllnds. ............. .. 
CA Chatsworth, Cetec/Future E1ec. ...... . 
CA Garden Grove, Richey ImpacI ....... . 
CA Irvine, CeIec/Future EIee. ............ . 
CA Irvine, Marshalllnd. ................. .. 
CA Irvine, Schweber ..................... . 
CA Milpitas, Marshalllnd. ............... .. 
CA San Diego, Cetec/Future EIec. ....... . 
CA San Diego, Marshalllnd. ............. . 
CA San Diego. Schweber ................ . 
CA San Jose, Schweber ................. . 
CO Thornton, Marshalllnd. ... " ......... . 
CT E HaV9l\ J.V. EIc1ms. ............... .. 
CT Wallingford, Greene Shew ........... . 
FL AHamonte Springs, Pioneer .......... . 
FL Deerfield Beach, Pioneer ............ . 
FL Fl Lauderdale, Hammond EIc1ms. ... . 
FL Orlando, Hammond EIc1ms. ..•..•.•... 
GA Atlanta, Marshalllnd. ................ . 
IL AddiSOI\ Pioneer/ChicagO ........... . 
IL Chicego, Newark EIc1ms. ............ . 
IL Palatina, OHM EIc1ms. ............... . 
IN Indianapolis, Marshall. .............. .. 
IN Indianapolis, Pioneer ................. . 
KS Lenexa, Marshall .................... . 
MO BaHimore, Resco/BaI1Imore ......... . 
MO BeI1svlIIe, Rasco/Washington ........ . 

312-790-9888 
219-432-5591 
317-359-9283 
317-457-9127 
913-848-6811 
502-241-1441 
301-485-5944 
617-273-1582 
618-942-5420 
313-5{i9-5454 
61&-983-7337 
612-941-9790 
314-731-5151 
201-967-(1242 
505-299-4124 
518-627-9474 
71 &-588-9002 
919-782-8433 
513-521-2290 
218-447-9020 
614-888-9396 
513-298-9546 
503-627-on5 
412-983-6161 
215-245-0513 
615-694-9476 
615-352-4760 
512-339-7950 
214-423-6520 
801-263-2640 
206-265-1300 
414-543-8609 

205-837-9300 
602-968-7140 
602-498-0290 
8111-700-0014 
714-895-0060 
714-250-4141 
714-458-5395 
714-863-0200 
408-942-4600 
619-278-5020 
619-578-9600 
619-45Q-0454 
408-432-7171 
303-451-8444 
203-469-2321 
203-265-3333 
407-834-9090 
305-nl-752O 
305-973-7103 
407-849-6060 
404-923-5750 
312-495-9831 
312-784-5100 
312-359-5500 
317-297-0483 
317-849-7300 
913-492-3121 
301-529-0500 
301-937-9100 
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CORCOM 
MD Gaitlwsburg,Pioneer ................ 301-&2HI660 
MA Newton, Greene Shaw ................ 617-9(19,8900 
MA Norwood, Gertler EIctms. ............. 617-769-6000 
MA Wilmington, Marshaliinds. ............ 313-525-5820 
MI Grand Rapids, Pioneer . . • . .. . . . . . . • . . . 61&-698-1800 
MI Uvonla, Marshallinds. .... ,........... 313-525-5820 
MI. Uvonia, Pioneer .......••............. 313-525-1800 
MN Eden Prairie, PioneerlTwin Cities..... 612-944-3355 
MN St Pau~ Gopher EIctms. .............. 612-483-3322 
MO St Charles, FIIVIigan EIctms. .......... 314-946-6201 
NJ Bellmawr, MId AIIantic EIctms. Corp. .. 609-931-5303 
NJ Fairfield, Marshallinds. ............... 201-882-0320 
NY Buffalo, Summit 0isIrs. ..... ......... .. 71~7-2800 
NY Fairpor1. Pioneer .......•.....•.......• 716-381-7070 
NY Lynbrook. Peerless Radio Corp. ... ,... 516-593-2121 
NY Mt Vernon, CAR IndL Elctm. SIs. ... .. .91~2224 
NY RochasIer, Simcona .................. 716-326-3230 
NY RochesIer, SUmmit Oistrs. ............ 716-334-8110 
NY Ronkonkoma, Arrow EIec. •........... 516-391-1696 
NY Woodbury, Pioneer .....•....•........ 516-921-8700 
NO Charlotte, Pioneer ...... ,............. 704-527-8188 
NO Raleigh, MarshaJllnds. . . . . . . . . . . . . . . . . 919-876-9882 
NO Raleigh, Rasco ....................... 919-781-5700 
OH Cleveland, Pioneer ••••..•..•..•.••... 216-587-3800 
OH Columbus, EIcIms. Mktg. Corp. . . . . . . .. 614-299-4161 
OH Dayton, Pioneer ...................... 513-236-9900 
OR Beaverton, AImac Elctms. ..... . . . . . . . . 503-629-8090 
OR Beaverton, Marshall Inds. ............. 503-644-5050 
PA Horsham, Pioneer .......•............ 215-674-4000 
PA Philadelphia. AImo EIctms. Corp. . . . . . • 215-698-4000 
PA Pittsburgh. Pioneer ......•............ 412-782-2300 
TX A!Jstin, Marshallinds. ................. 512-&37-1991 
TX Austin, Pioneer •.••..•............•... 512-&35-4000 
TX Cerrolnon, MarshaJIlnds. .........•... 214-233-5200 
TX Dallas, Pioneer •.••.....•....•........ 214-386-7300 
TX Houston, MarshaIIInds. ... . . . . ... . . . . . 713-895-9200 
TX Houston, Pioneer ..................... 713-986-5555 
lJT Salt Lake City, MarshaJllnds. ......... 801-485-1551 
VA Aeston, MTl/Tytronics ... ..•.. ..... ..• 703-620-4600 
WA Bellevue, AImac EIctms. .............. 206-643-9992 
WA Bellevue, Marshallinds. .. '" ..•.. .. ... 206-486-5747 
WA Spokane, Almac EIctms. .............. 509-924-9500 
Wi Milwaukee, Marsh EIctms. ............ 414-475-6000 

CORECO, INC, 6969 Trans-Canada Hwy, Sta 113, St 
Laurent, Que., Canada H4T !V8, Tel: 1JOO,361-4914, 514-
333-1301, T8..EX: 76001120 COR UC, FAX: 514-333-
1388; EmpL: 32; SIs. Mgr: PelUttlain 

CORES UNlIMITED, INC, 8311 Westminster Ave., Ste. 
230, Westminster, CA 92683, Tel: 714'894-3062; 800-422-
COAE, FAX: 714-895-4502; Empl: 8 

Local Sales Offices & Reps 
~ Scottsdale, EDP & Assocs. .......... . 
CA Glendora, Holms & Ladky •............ 
CA San Jose, Comtech Mktg. .......•..•.. 
FL M"1afJI( BG Professional Sis. .......... . 
WA Seattle. Allied Prods. ..•............•.. 

602-991-11119 
816-914-2434 
406-294-5445 
305-932-2782 
~2-8870 

CORLUND ELECTRONICS CORP, 2330 Teller Ad., 
Newbury Park. CA 91320, Tel: 805-499-68n, FAX: 805-
499-4072; EmpL: 55; SIs. Mgr: Gary Mesnick 

Manufacturers and . Sales Offices Directory 
CORNELL -DUBlLlER ELCTRNS, 1700 Route 23, EXP TXlFt Worth, Allied Elec./Exp. Svcs. 

Wayne, NJ 07470, Tel: 201-694-8600; SIs.Mgr:A.Cevuto ....................................... 817-336-5401 

CORNELL MANUFACTURING, An Elgin eo. 25 COTRONICS, 3379 Shore Pkwy. Brooklyn, NV 11235, Tel: 
RamIand Road. Orangeburg, NV 10962, Tel: 914-365- 718-646-7996, FAX: 718-646-3028; EmpL: 15; SIs. Mgr: 
0400, FAX: 914-359-8809; EmpL: 50; Sis. Mgr: Lou Alan Marks 
Schnur; Dist. Mgr: Lou Schnur 

CORNING GLASS WORKS, Materials Business, Main 
Plant, MP 21-3, Coming. NV 14831, Tel: 807-974-9000, 
T8..EX: 932498, FAX: 607-974-7618; Empl: 30000; SIs. 
Mgr: Bryan Lanahan; Dist. Mgr: Dennis Naylor 

COUTANT ELECTRONICS LIMITED, Kingsley Ave., 
IIIracombe, ~ England EX34 8ES, Tel: (0271)63781, 
TELEX: 48310, FAX: (0271)64894; EmpL: 330; SIs. Mgr: 
Andrew Tweedie; Dist. Mgr: Andrew Twaetie 

CORNING GLASS WORKS, Telecommunications COVER CRAFT CORP. See Amherst International 
Products Division. MP-R0-03, Coming. NY 14831. Tel: CoIp. Cover Craft Div. 
607-974-n32, TELEX: 932498; EmpL: 28,000 

CORTEC, INC. 15811 Chernical La., Huntington Bch., CA COVOx, INC, 675 D Conger S1. Eugene. OR 97402, Tel: 
92649, Tel: 714-897-2529, FAX: 714-897-2170; EmpL: 35 503-342-1271, FAX: 503-342-1283; EmpL: 25; SIs. Mgr: 

CORTRON DIV. See nw Cortron.lllinois Tool Works 

CORTRON DIV. See nw Cortron, Illinois Tool Works 

COSAR CORPORATION, 10375 Brockwood Ad., Dallas, 
TX 75238, Tel: 214-340-4584, 800-527-1207, T8..EX: 
508973; FSC No.: 20891; Empl: 50; SIs. Mgr: Jerry Jarka 

COSMO CORPORATION. 3239 W. 14th S1. Cleveland, 
OH 44109, Tel: 216-861-5594; Empl.: 500; Sis. Mgr: B. 
Gordon 

COTOi 
CORPORATION 

FAX: 401-942-0920 
COTO CORPORATION, 55 DuPont Drive, Providence, AI 

02907, Tel: 401-943-2886; EmpL: 250; SIs. Mgr: John E 
Beige~ Oir. Mktg. & Sis.; Dist. Mgr: Aaron Smith 
........................................... 8 0 1451-1455 

Local Sales Offices & Reps 
AL o.vens Cross Ads., cmrCross Assocs. 

/>;z Phoenix, Spectrum Mktg. Assocs.. Inc. 
205-883-5991 

602-890-9000 
714-722-6174 

M. FL Stewart 

CPS, INC. 1362 Borregas Ave., Sumyvala, CA 94089; Tel: 
406-734-8980, T8..EX: 35-7450, FAX: 406-734-8993; FSC 
No.: 31640; EmpL: 30; SIs. Mgr: Clifford Gaw 

CP TECHNOLOGY, INC. 21143 Christensen Drive, 
Cupertino, CA 95014, Tel: 406-996-8069; Empl: 6 

CRAFT DATA, INC. 27022 Cordero Lane, Mission Viejo, 
CA 92691, Tel: 714-582-&284, T8..EX: 751875 Craft Data, 
FAX: 714-556-8325; EmpL: 4 

CRAIG SYSTEMS CORP. Hanson Industries. 10 
Industrial Way, Amesbury, MA 01913-4848, Tel: 506-386-
5662, TWX: 710-347-0590, FAX: 508-388-0845; FSC No.: 
81902; EmpL: 230; Sis. Mgr: Aoger Chouinard 

CRAMER COIL & TRANSFORMER CO. INC, 401 
Progress Dr. Saukville, Wi 53080, Tel: 414-264-9425, FAX: 
414-a77-4028; EmpL: 70; SIs. Mgr: Patti Uncoln 

Local Sales Offices & Reps 
CA Santa Clara, Fischer Assocs. ........ . 
CO Monument Sunbird Inds. ............ . 
CT Bethany, The Reps. Corp. ...... ., .... . 
IL Palatine, Somers-Stanton ............ . 
IN Frankfort, e.S EIctrn Sis. ............ . 
KS Overland Park, Q D C Inds. .......... . 
MD Ellicott CHy, American Technlg. Assoc. 

406-733-7350 
303-481-2900 
203-393-0024 
312-994-1108 
317~9-1874 

913-341-2214 

406-253-1900 MA Wellesley, The Reps. Corp. .......... . 
CA Newport Bch., Forbes Pacific Inc. .... . 
CA Saratoga, Testco Inc. ................ . 

301-461-5599 
617-237-6476 
517-750-1170 
612-942-&554 
315-592-7184 
919-996-2742 
214-234-0255 

CO Danver, Spectrum SIs. .............. .. 
CT Warren, RI, Wrn Poisson & Assocs. .. . 
DE Hunt Valley, Eagle Sis. Corp. ......... . 
DC Hunt Valley, Eagle SIs. Corp. ........ .. 
FL Tampa. Standard Mktg. .............. . 
IL Downers Grove, Richmar Elctms. .... . 
IN Indianapolis, Richmar Elctms. ........ . 
NY Great Neck, MOS Mktg. Assocs. ..... . 

303-480-9991 MI Jackson, Norwood-Scroggs .........•. 
401-245-0260 MN Eden Prairie, Hanna Und ............ . 
301-666-3930 NY Fufton, Carl Truax, Inc. .............. .. 
301-666-3930 NO Kernersville, Wallace EIctms. Sis. .... . 
813-933-5833 TX Richardson, Barry Sis., Inc. .......... .. 
312-968-0118 
317-5n-9950 
516-487-3966 

CORMAN TECHNOLOGIES INC. 75Balhurst Dr. NY ~.~.~.~~.~~.~~ .. 315-699-2671 
Waterloo, Ontario, Canada N2V lN2, Tel: 519-884-4430, OR TIgard, LD Elctms. .................... 503-664-8221 

CRAMER CO. Mill Rcx;k Ad., Old Saybrook, CT 06475, Tel: 
800-24HI784, FAX: 203-386-9831; EmpL: 210; Sis. Mgr: 
Joe Lenzo; Dist. Mgr: E Latourette 

FA)(: 51 9-884-0204; Sis. Mgr: Bill Lochead; Dist. Mgr: Bill PA Huntingdon Valley, Omega EIcIm. Sis. 
Locheed 

CORNELL-DUBILIER ELCTRNS.lSANGAMO 
COMPS. 1605 E Rodney French Blvd., New Bedford, MA. 
02744, MA 02741, Tel: 508-996-8561, TELEX: 929 419, 
FAX: 508-996-3830; EmpL: 5006; Sis. Mgr: Anthony M. 
Cevuto, VP SIs. 

COSMO/KURZ-KASCH 
Over 

250.000 
Knobs 

in Stock • 
The 

Largest 
Relay & 

Switches 
Oistflbutor 

In the World 

Orders Placed by 3:00 p,m,are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606. 

AI Warren, Wrn Poisson & Assocs. ..... . 
TX Plano, Aichmar Elctms. ............. .. 
TX Round Rock, Richmar Elctms. ....... . 
lJT Ogden, Spectrum Mktg. Assocs. Inc. .. 
WA Snohomish, LD Elclms. .............. . 
WA 'Spokane, LD Elctms. ................ .. 
WI Butler, Aichmar Elclms. .............. . 
Can Pointe Claire, Que.. A. R. Gray Assocs. 

Local DisttibutxJrs 

215-947-4135 
401-245-0260 
214-424-8388 
512-255-2551 
801-972-&552 
206-566-0511 
506-922-4883 
414-781-1730 

514-694-6378 

AL Huntsville, Allied Elclms. ............... 800-433-5700, 
205-721-3500 

CA Santa Monica, Master Oistrs........... 213-452-1229 
CA Saratoga, Testco Inc. ................. 406-253-1900 
CO Danver, Spectrum Distrbn. ............ 303-480-9991 
FL Pompano, Allied Elclms. ................ 304-486-0500, 

1-&00-336-5401 
GA Norcross, Allied EIctms. . . . . . . . . . . . . . .. 404-446-8595 
IL Elgin, Allied EIcIms. ...... .. .... .. ..... 312-697-(1126 
MA Wilmington, Allied EIClms. ............ 508-942-0150 
NY Mineola, Allied Elctms. ... .. ... . . .. . . .. 516-248-2360 
NO Raleigh, Allied EIcIms. ................ 919-876-5845 
OK Tulsa, Altair Co...... .............. .... 918-252-5781 
CA Saratoga, TesIco, Inc. ................. 406-253-1900 
SC Raleigh, AiDed Elctms. ................ 919-876-5845 
TX Austin, Altair Co. ...................... 512-837-4970 
TX Dallas, Allied Elctms. ................. 214-553-4370 
TX Houston, Altair Co. .. .. .. .. .. .. .. .. .. .. 713-482-3029 
TX Richardson, Altair Co. .......... , ...... 214-231-5166 
lJT Ogden, Spectrum Mktg. Assocs.. Inc. .. 801-972-&552 

CREARE INC. Etna Rd., P.O. Box 71, Hanover, NH 03755, 
Tel: 603-643-3800, FAX: 603-643-4657; FSC No.: 8A287; 
ErnpL: 100 

CREATIVE MICRO SYSTEMS, 3822 Cerritos Ave., Los 
Alernnos, CA 90720, Tel: 213-493-2484, FAX: 213-493-
3553; EntPL: 24; SIs. Mgr: Margaret E Prossen 

CRESTRONICS DIV. APPUED ELECTRO 
TECHNLG. See STI-Crestronics Div. 

FAX: 312-699-5168 
CRISSMAN MANFACTURING CO, 11004 Bekley S1. 

Huntley, IL 60142, Tel: 312-669-3995 .......... C'1020 

CRITERION INSTR5., LTD., 30 Progress Ave., 
Scarborough, om. CAN M1P4W8, Tel: 416-299-6666, 
FAX: 416-299-8398; Empl: 16 ..... 1)o1~38-124O, 1714 

Local Sales Offices & Reps 
IL Chicago, Weslern SIs., Inc. ............. 312-699-6126 
NC Selma, Shalftronix Cofll .............. 919-965-6346 

656 North American. offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 

(=II: 
F~:51~573-1342 

CRL COMPS., INC., A Cambridge Elctm. Inda. 
Co.. HIghway 20 west. Fort Dodge, IA 50501, Tel: 515-
573-1300; FSC Il10.: 71590; EqII.: 500; DIst. Mgr: Jim 
Wood .......................... A-2104; 801704-17118 

I..DCtIl SsJes Offices & Reps 
AZ Tucson, CIemIck & Assocs. ........... 602-749-4003 
CA Pleasanton, Moulthrop Sis., Inc. ....... 415-463-0450 
CA Valencia, C & N Assocs., Inc. ......... 805-254-5844 
CT BranIqtd, CoaIdey, Boyd & Abbett .. . . • 203-481-2218 
FL FlI..audenIaIe, Panarntech ........... 305-587-3789 
FL OvIedo, Panarntech .......... ......... 407~n-444B 
L Roling Meadows, SUmer,Inc. ........• 312-991-8500 
IN Irdanapolls, leslie M. Devoe Co. ..... 317-842-3245 
IA C8dar Rapids, Lorenz Sis., Inc. ........ 319-3n-466B 
KS Merriam, Lorenz Sis., Inc. ............. 913-384-6556 
MA Needham HgIs., CoaIdey, ~ & AbbeIt, Inc. 

.. .. .. .. . .. .. .. . . .. .. .. . .. . .. .. . . .. .. .. 817-444-5470 
MI Royal Oek. HIIItronIcs, Inc. ............ 313-435-0920 
MN MInneapolis, EIecIrk: CorrfI. Sis., Inc... 812-933-2594 
MO UnIveraIty CIty, Lorenz Sis., Inc. .•..•.. 31 +9Il7-455B 
NE UncoIn, Lorenz Sis., Inc. .............. 402-475-4880 
NJ EngleWood CIIIIs, Ed Glass Assocs. . .. 201-592-0200 
NY Skaneateles, EmpIre Tech. Assoc. .... 315-885-5703 
OH Cleveland, Arthur H. Baler Co. ........ 21~H181 
OK Tulsa, OJ Sis. &Assocs. .............. 91~155 
OR Beaverton, EclIpse Mktg. Grp. ......... 503-642-1881 
PA Narber1h, Bresson Assocs. ............ 215-884-6480 
TX Dallas. OJ Sis. & Assocs. ............. 214-783-8876 
WA Redmond, Ec __ Mkig. Grp. ..•••.••• 21MH185-8991 
WA Spokane, EcHpse Mkig. Grp. .•..•••••. 509-922-3972 
WI BrooIdIeId, Sumer, Inc. ................ 414-784-8841 
can PIckerIng, Ont. McHugh Elcims. ...... 41H31-4n3 
Can Vancouver, ac., AlwIn Tech. Sis. ..... 804-98().4557 

CROMPTON INSTRUMENTS. INC. 800 Regency Dr. 
Glendale HeIghIs, II. 60139, Tel: 312-351-9888, TB..EX: 
210295, FAX: 312-351-9889; FSC Il10.: 5349B 

CROMPTON INSTRS., Hawker Siddley, 2763 Old 
HIggIns Ad., Elk Grove Village, Il 60007, Tel: 312-593-
1107, TB..EX: 210295, FAX: 312-439-5747;EqII.: 38; 5/8. 
Mgr: Weyne Bordelon 

CROMPTON METERMASTER INC. 2507 N. Erie Dr. 
T ........ AZ 852B2, Tel: 602-431-0880; 5/8. Mgr: Steve 
Alexander 

CROSS BROTHERS, INC. 5255 SheIla St, Los Angeles, 
CA 90040, Tel: 213-268-2000, FAX: 213-268-2108; EqII.: 
17; 5/8. Mgr: Steven S. Kreuse 

CROSS ELECTRONICS. 100 Cornr!,IonWeeIt Dr. 
Warrendale, PA 15OB6, Tel: 412-n6-1591; EqII.: 35; 5/8. 
Mgr: L R CraIg 

CROSSPOINT, DIY. of Info-LIte, 422 Cliff St, Fairview, 
NJ 07022, Tet 201-941-4455, FAX: 201-941-4919; FSC 
Il10.: FSCM 52116; EqII.: 13; 5/8. Mgr: Joseph M. cartelH; 
DIst. Mgr: Joseph M. carteIH ................... a-l709 

I..DCtIl SsJes 0ftIces & Reps 
CA Grenada HIlls, Crown EIcIms. ......... 81&-36&-7475 
CA Redwood CIty, CaiIronIc Assocs. " . . • • 415-385-2545 
CT WeeIOn, CJA Assoc. .................. 203-226-4317 
MI Plymouth, Leacling Edge Sis. Corp. . . . . 313-420-3344 
NY Syracuse. Lenard Co. ................. 315-479-9191 
OH Cleveland, A.S.A .......... ............ 216-232-4946 
OH Dayton, Mohawk Intronlcs ............ 513-434-8873 

CROUZET CONTROLS. INC, 1083 SIsIe Pkwy. 
SchaLmburg, 1l60173-5419, Tel: 312~2200, TB..EX: 
210219, FAX: 312-310-8330; EqII.:18; 5/8. Mgr: BenoIt 
0eIc0urt................................. a-l238. 1711 

I..DCtIl Sales 0ftIces & Reps 
CA Corona Del Mer, Motion ConIroI 01 So. CA 

. . . • . . .. .. . . . .. . . . .. . . . .. . .. . . . . . . . .. . . 71 ~75-0211 
CA San Ramon, C. F. M. SIs. .............. 415-886-1705 
CO Denver, Rqlh R Pence & Assocs. • • • • 303-936-3464 
FL Clearwater, Gen ConIroIs, Inc. ........ 813-791-1903 
IN 1ncIanapo1is, Emsoo Sis. & Engrg. Co. 

IA Bettendorf, CusIom Controls Ltd. .... . 
MA TaunIOn, EIecIro-KIneIIc ............ . 
MA WelleeIey, EIecIro Kinellcs .......... .. 
MA Wenham, E1ectro-Kinellcs ........•... 
MN Minneapolis, DeBeck-Heys Assoc. •.•• 

317-251-7074 
319-355-4787 
817~182 
817-;!35-9415 
817-488-4188 
812-835-3810 

MO Websier Grove, Schulz & Assocs. 100 SIs., Inc. 
.. .. . • .. .. . .. . .. .. .. .. .. .. . .. . .. . .. . ... 314-982-2822 

NY Fairport, Tae SIs. ..................... 716-425-1070 
NY PlaInview, Motion Control SIs. ......... 516-756-5856 
OH Cincinnati, Bob Gilbert & Assocs. ..... 513-574-1932 
OH Cincinnall, Bob Gilbert & Assocs. ..... 513-781-4598 
PA Horsham, Jacobsen & Assocs. ........ 215-874-2937 
TX Dallas. Blaclcbum & Assoc. ........... 214-750-9484 
VT Salt Lake CIty, Advanced ConIroI Equip. 

............ . . . ..... .. ...... . .. . . .. . ... 801-4B5-0305 
WA Bellevue, See Inc. .................... 206-883-4999 
WA Vancouver, See Inc. .................. 206-573-5161 
can Downsview, Ont. Tlenkay Inc. ........ 416-736-1221 
Can Longueul~ Clue., DecoIer .............. 51~51-0285 

I..DCtIl DisIrlbutots 
CA Los Angeles, Master DIstr. ............ 213-452-1229 
CA San Carlos, Wertern CorrfI. Sis. N. .... 415-594-1222 
CO Colorado SprIngs, Summil Fasteners & EIec. Hdwe. 

. . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . .. 303-593-nOO 
FL Hollywood, M.P. Assocs. ....••...•••.. 305-982-5751 
FL Lakeland, A. A. EIec. .................. 813-865-6941 
GA Smyrna, Waffles EIec. .. .. .. .. .. .. .. ... 404-433-93n 
L ChIcago, Excel EIec. .................. 312-421-7220 
L Chicago, Hewk Elcims. ............... 312-459-4030 
L ChIcago, Me Master-carr .. .. .. .. .. .. . 312-834-9600 
IN Ft Wayne, Bellinds. .................. 219-423-3422 
IN Incianapolis, BeD Inds. ................ 317-&4-8202 
IN Inclanapols, ConIroI Des. Supp. ...... 317-788-4559 
IN IndanapoIls, Vonnegul lnell Prods. 

................................. 317-B99-8800/88n 
IA Bettendorf, Custom Controls Ltd. ..... 319-335-4787 
MA Wellesley, EIectro-Mechani DIstr .... 817-235-1565 
MI ComsIock Park, Mar EIec. ............ 616-784-1121 
MI Grand Rapids, S-F EIecIronics ........ 616-459-0216 
MI Royal Oek. George Instr. Co. .......... 313-280-1111 
MI Saglnew, Ascher-Flack ............... 517-752-4181 
MN St Pau~ Powermation ................ 612~781 
NE Omaha, Lakeland Engrg. ...... .. .. .... 402-734-2800 
NJ Edson, Howman ApplIed Control Prods. 

....... ............ . . .. . ..... . .. .. ... .. 201-797-3313 
NJ Fair Lewn, Reley SpecialtIes .......... 201-797-3313 
NC AshevIlle, EIecIrk: Supply Co. ......... 704-2~ 
NC Gastonle, J.M.T. EIcIm. Supp. •.••..... 7~7-4401 
NC WInston-Salem, Kirkman Elcims. ...... 919-722-9131 
OH Cinclnettl, Hughes-Peters. ............ 513-351-2000 
OH Cleveland, Reserve MotIon ConIroI Sys. 

....................................... 216-826-0290 
OH Columbus, Hughes-Pelers. ........... 614-294-5351 
OH Dayton, Cuellrnan Elcims. ............ 513-481-5010 
OK Tulsa, RadIo Inc. ...................... 91&-587-9123 
PA Allentown, P. A Peters. ............... 215-434-5237 
PA PhI~1a, Herbech & Rademan .•. , 215-426-1700 
SC Greenville, Holder EIec. Supp. .. .. .. ... 803-271-7111 
TX Fl Worth, Swieco. .................... 817-335-6521 
WA KenI, Motors & ConIroIs Corp. ........ 206-872-8010 
WA SeeItIe, Eicher-RIchards Co. .......... 206-523-7888 
WI Waukesha, PowermaIion ............. 414-542-2888 
can St Hubert, Clue., Decofer .. .. .. .. .. .. .. 51 ~7&-2252 
can WlIIowdaIe, Ont. PS Camps. .......... 416-498-0214 

CROVEN CRYSTALS, 500 a->h St, Whitby, ON, 
Canada L 1 N 5S5, Tel: 416-688-3324, FAX: 416-688-5003; 
FSC Il10.: 00809; Empl: 250; 5/8. Mgr: R McCorrnIck 
.. ............................................... A-1371 

Local SeJes Offices & Rep8 
A2. Mesa, Sedco Sis. ..................... 602-461-9069 
CA San Mateo, Melvin Sis. ............... 415-349-7444 
CA Trabuco canyon, Martronlx .. . .... .. .. 71~2 
FL Longwood, D-Assocs. . • . • . . . • • • . . • . • . • 407-830-8976 
MA MIlton, Nelon Assoc. .. .. .. .. .. .. .. .... 617-898-0670 
MO St Charles, Hayes EIec. Sis. .......... 314-946-88n 
NY MelvIlle, Carnes Assocs. .............. 516-894-1800 
OH Englewood, Ciayton-Eilier Co. .•.. . . . .. 513-836-3558 
PA Glenside, Koebert Assocs.Inc. ........ 215-887-2310 
TX Euless, FraHa Co. & Assocs. .......... 817-267-35n 
PA Glenside, Koebert AssoC. ............. 215-887-2310 
WA Bellevue, EItech, Inc. .. . .. .. .. .. .. .. ... 206-643-4330 
WI Oconornowoo, Artmor Ltd. ............ 414-367-8789 

CROZIER METROLOGY LAB. 160 N. Bond St, Elk 
Grove, L 60007, Tel: 312-934-5834, FAX: 312-934-5634; 
EqII.: 5; 5/8. Mgr: FHchard D. Crozier 

CRYOMAGNETICS, INC. 739 Emory Valley Ad., Qak 
Ridge, TN 37830, Tel: 615-482-9551, TB..EX: 883 945, 
FAX: 615-483-0406; 5/8. Mgr: D. Michael Colley 

CRYSTALOID ELECTRONIcs. Box 628, Hudson, OH 
44238, Tel: 216-655-2429, FAX: 216-655-2176; EqII.: 100 

CRYSTEK CORP, P.O. Box 08135, .Fl Myers. FL 33908, 
Tel: 813-836-2109, lWX: 510-951-7448; FSC Il10.: 13454; 
EqII.:60 

CRYDOM 

COTO 
CORPORATION 

The. Largest 
Relay •• 

Distributor 
in the World. 

Over 
8.000.000 
Relays & 
Switches 
mStock. 

Orders Plaes by 3:00 p.m. are 
Shipped the Same Day 

(213) 452-1229 (415) 835-1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 o.kland, CA 94606 

The 
Largest 
Relay & 

Switches 
Distributor 

In the World 

3) 452·1229 (415) 835-1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 o.kland, CA 94606 

Qv1 CROZIER METROLOGY lABs 

InalNmena •• Sale •• Repolr • Callbrodon 

PRIMARY STANDARDS 
MAINTAINED 

• D.C. Volts • A.C. Volts 
• Resistance • R.F. Volts 
• Capacitance • Frequency 
• Inductance • Temperature 

CALIBRATION 
• PRIMARY • SECONDARY 
• WORKING STANDARDS 
• ANALOG & DIGITAL METERS 
• NETWORK ANALYZERS 
• SIGNAL GENERATORS 
• POWER SUPPLIES 
• OSCILLOSCOPES 
• CALIBRATORS 
• TEMPERATURE 
• OSCILLATORS 
• SOUND LEVEL 
• WATTMETERS 
• H.v. DIVIDERS 
• ANAL YZ\=RS 
• R.F. METERS 
• HI POTS • BRIDGES. R.C.L. 
• TERA OHM • MEG OHM 
P.o. BOX 814 
ARLINGTON HTS, IL 60007 
529 N. WOLF RD. WHEELING IL 60090 

TEL: 708-520-9085 
FAX: 708-520-9150 

Traceable to NIST 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 657 



CRYDOM 

CrlYi:JOM 
COMPANY 

FAX: 213-865-3318 
CRYDOM COMPANY,17215 Studebaker Ad., No. 32!!. 

CeniIos, CA 90701, Tel: 213-865-3536, lWX: .910-250-
5756;~: 350; SIs. Mgr: James L Jensen; Dist. Mgr: 
James L Jensen .......................... 801456-1460 

Local Sales Offices & Reps 
AI. Huntsville, EM!\, Inc. ........... •.. . • . . • . 205-83G-403O 
AR Fl Smith, Electra Reps.lnp. •.. ;....... 501-452-7822 
CA CeniIos, Crydom Co. •.............. ,. 213-865-3536 
CA Pleasanton. Sierra SIs. Engrg. ••. . . . . . . 415-463-2250 
CA Stockton, Sierra Sis. Engrg. ........... 209-465-3968 
FL Deerfield Bch., EMA Inc. ......•.....•. 305-421-6830 
FL Longwood, EM!\, Inc. •.••..•..•..•.... 305-682-1202 
GA Roswel~ EM!\, Inc. ..•.............•... 404-992-7240 
IL Elk Grove Village, Control Sis. •.•••... 312-595-2110 
IN CermeI, Technology MkIg. Corp. .••..• 317-844-8462 
IN Fl Wayne. Technology MkIg. Corp. ... 219-432-5553 
KY louisville, Technology Mklg. Corp. .... 502-993-13n 
PA CheslnutHiIl, Dellralronlcs, Inc. ..•.•.. 215-248-0294 
MA North Reacing, A~ Omega Sis. .... 50&'664-1118 
MI Farmington Hills, Luebbe Sis. ......•.. 313-489-8828 
MN Eden Prairie, EIecIronic Innovators, Inc. 

MO St Louis, MIdIec Assocs. •...•....•... 
NY Binghamton, GEIHECH EIctms. ..... 
NY Uverpoo~ Gao-Tech EIctms. ....•..•.. 
NY PenfIeld, Gen-Tech EIctms. ........•.• 
NC Charlotte, EM!\, Inc. ..........•.••.•••. 
NC Raleigh, EM!\, Inp. ................... . 
OH Cincinnati, Luebbe Sis. Co. .......... . 
OH Cleveland, Cleveland Luebbe Sis. ..•.. 
OH Columbus. Luebbe Sis. Co. .......... . 
OH Dayton. Luebbe Sis. Co. ............•. 
OR Hillsboro. Tum-a-Raund SIs. ..•.•..•.• 
PA ChesInut HiI~ DeItaIronics Inc. ...•..•. 
PA PittsbUrgh, Luebbe Sis. Co. ..........• 
TX Austin, Electra Reps. •.••..•.••.••...•• 
TX Dallas, Electra Reps. •.••.••. : •.... , .•. 
lJT Salt Lake City, Control Agy ...••.....•• 
VA Richmond, McCourt eo.. Inc. ......... . 
WI BrookIieId, Control Sis. ••.••.••...•...• 

612-94Hl830 
314-275-8666 
607-648-8833 
315-451-3480 
716-381-5159 
704-365-0547 
91~ 

513-530-0600 
216-333-0425 
614-431-0474 
513-294-0428 
503-64G-4641 
215-248-0294 
412-364-0490 
512-338-1163 
214-248-3852 
8OH172-8787 
804-741-3253 
414-797-9500 

CSB/USA, 1204 W. 7th St, Ft Worth, TX 76102. Tel: 800-
3CSB/USA, 817-332-1309,FAX: 817-332-B036; SIs.Mgr: 

• Gregg Hubbard .•..•.•....••.•.....•..•.•••..•. 001478 

Local Sales Offices & Reps 
AI. Hun1Sville, Rep, Inc. ....•..•..••.•..... 
CA Arcadia, Van Go\I & Assocs. .•••.•.••. 
CA Los AlIos, Frauman Assocs. .......•.. 
GA A1Ian1a, Rep. Inc. •••..•.••.••..•••....• 
IL MortonGrove, Power Pal<, Inc. ..•.••.•• 
IL Palaline, Technlg. Sis., Inc. .....•...... 
IN Granger, Wollf Sis., Inc. ....••.•••.••.• 
MA Seekonk, Rudolph MkIg. Assocs. ..•.. ; 
MI Grand RapIds, Stiles & Assocs. ..•.••• 
NY Franklin Sq., Cooper-Simon & eo.. Inc. 

NC Charlotte, Rep, Inc. ..•..•....•....•..• 
OH Uma, T.e. Co. ........................ . 
TN Knoxville, Rep, Inc. ..•...••..••...•..• 
WI Milwaukee, Technlg. Sis., Inc. .....•..• 

Local DIsIrlbulonl 

205-881-9270 
818-445-9728 
415-94Hl68O 
404-938-4358 
312-966-8000 
312-991-6600 
219-272-4388 
617-399-6270 
616-531-n59 

516-489-0404 
704-563-5554 
419-226-6952 
615-475-9012 
414-964-5015 

CA San Diego, Tauber EIctms. .....•.••.• 619-274-7242 
GA Smyrna. ERC parts, Inc. ••.•.••....... 404-352-1626 

BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 10th Sl. oakland. CA 94sOs 

( CrlVi:lOM ) COMPANY 

Manufacturers and Sales Offices Directory 
CSD INDUSTRIES, INC. dba C Enterprises, 310-110 CA Chatsworth, Anqw EIcIms.. Inc. ...•... 816-701-7500 

Chatsworth, MSIShaIIInds. .••...•.••.. 818-407-0101 
Citrus HgIs., Hall-Mark EIctms..Corp. •. 916-722-8600 
EI Monte, MarshaJllnds. (Corp.) ••..... 818-459-5500 

Voa VeraCruz, San Marcos, CA 92069, Tel: 619-744-8182. CA 
800-334-3815, 8OG-423-3345, TELEX: 6502969639MC~ CA 
FAX: 619-744-1659; E"1)L: 56; Sis. Mgr: Unda Medina; CA 
Dist. Mgr: Steve Rosoff CA Garden Grove, Bellinds. ...... :....... 714-895-7801 

CSI Capacitors 

CSI CAPACITORS, .CSI Technologies, 810 
Rancheros Or, San Marcos, CA 92069, Tel: 619-747-4000, 
TELEX: 697832; FSC No.: 10026; E"1)L: 50; SIs. Mgr: J. D. 
Kowalsky· •.........•..••......•.••..•.• ;. .. ..•.. A.1067 

Local Seles Offices & Reps 
AZ. Paradise Valley, As1rocom Mklg. .•.... 602-991-6646 
CA San Jose, Comtech MkIg. ............. 40&365-7474 
FL OrlandO, SAM Rep., Inc. •.. . . . . . . . . . . .. 407-969-9565 
IL Chicago, Esco Assocs. ....•...•....•• 312-298-5310 
KY Louisville, K. W. EIcIm. Sis. .. . .. .•. •.•. 614-888-0483 
MD Middletown, ST IWooIard ..•.••....... 301-371-4500 
MA Canton, New England EIctm Sis. ...•. 617-828-4835 
NM Albuquerque, Cleveland Entprs. .. .. . .. 505-265-7893 
NY Cazenovia, S. T. Woolard ............ .315-655-8145 
OH Dayton, K. W. EIctm SIs. .............. 513-890-2150 
OR TIgBrd. Components West ....•.... ; .. 503-684-1671 
PA Allison PI<., KW EIctm Sis. ....•...•... 412-487-4300 
SC Pickens, S.T. WOOlard. . .. ..•..•.. . .. .. 803-878-3830 
VA Lynchburg, ST IWooIiIrd •..•.......... 804-528-5421 
WA Redmond, Components West •.... . . . . • 206-885-5680 
Can Richmond, BC, Macom Agencies .•... 604-271-2661 

CSTS. 4015 E. Leaverton CL. Anaheim, CA 92807. Tel: 714-
632-1300. FAX: 714-632-1937; EmpL: 14 

C-TEK INC, 4 Railroad Ave., Wakefield, MA 01880, Tel: 
617-248-1720, FAX: 617-248-2905; E"1)L: 15; SIs. Mgr: 
John Vanaman; Dist. Mgr: John Vanaman 
•.... .. . ... .•.. .•.......... . .. . .. . ....... .. 001142-1143 

Local Sales Offices & Reps 
IL Westchester, Cadre Technical Reps. Inc. 

.................................. , . ... 312-449-3900 
CT Seymour. RH. Sturdy Co, Inc. ..•..... 203-888-1480 
IL Hillside, Cadre Tech. Reps. ........•.. 312-449-'3900 
MA Wellesley Hills, R. H. Sturdy Co. . . . . . . . 617-235-2330 
MA Wellesley Hills, R.H. Sturdy eo.. Inc. ... 617-235-2330 
MN MinneapOlis, Nor1hsIar Motion & Control 

.. ....... ....... .. . .. ........ ... . .. . . .. 612-571-9600 
MN St Pau~ Northstar Motion & Control •. 612-770-5311 
NY Buffalo, Good Comps. Corp ........... 716-634-4400 
Can Nepean, Ont, TecIr Trad ............. 613-727-1272 
NC Charlotte, Jake RudisillAssocs. ....... 704-3n-6901 
VA Richmond, Jake Rudisill Assocs. .•.•.. 804-320-0201 

Local DisIribuIDIs 
NC Charlotte, Molionex ................... 704-377-6901 

en ELECTRONIC$, 200 Benton Street, Stratford, CT 
06497, Tel: 203-386-9n9, TWX: 71fl-465-6349. FAX: 203-
378-4986; E"1)L: 19 .. . . . . . . . • . . • . . . . . . . . . • . . . .. 001087 

Local Sales Offices & Reps 
AI. Huntsville, Rakes Engrg, & MkIg. Corp. 

. . . . . • . . • • . • . . • . . . . . . • . . • . . • . . . • . . . . . • . 205-533-3763 
CA Los Angeles, Leo Miller Co. .... . . . . . . . 213-832-5656 
CA San Jose, Motion Sys., Inc. . .. . • . . . • . • . 408-248-0641 
CT ~ en EIcIms. ............... 203-366-9444 
FL New Port Richey, Spinney Assocs. . . . . 813-848-9578 
GA Atlanta, Rakes Engrg. & MkIg. Corp. . .. 404-447~937 
MO Blue Springs. A-Tronics Sis. & Engrg. Co. 

....................................... 818-224-2131 
NH Manchester, Northeast Comps. •.•...• 603-627-7242 
NY New Hartford, PDQ Assocs. •..•..•... , 315-793-3666 
OH Columbus, McFadden SIs. ............ 614-761-31n 
PA Glenside, Wyncote II\s1nm. Co. ......• 215-572-6500 
TX Dallas, Hamilton EIctms. .............. 214-987-3326 
VA Reston. Delmarva Technlgs. .......... 703-620-3555 
WI Appleton. Vine Tech. Sis. ............. 414-731-9873 
WI Genoa City. Vine Tech. Sis. ........... 414-279-3871 

CTS CORPORATION. 905 West Blvd North, Elkhart. IN 
46514, Tel: 219-293-7511, TWX: 810-294-2167; E"1)L: 
6,500;. Dist. Mgr: George Greener 

Local Distributors 
AI. Huntsville, Arrow EIctms., Inc. ......... 205-637-6955 
AI. Hun1Sville, Belllnds. .................. 205-837-1074 
AI. Huntsville, HaI~ark EIctms. Corp. .... 205-837-9700 
AI. Huntsville, Marshallinds. ..•.........• 205-881-9235 
AZ. Phoenix, Marshallinds. .....•..•...... 802-496-0290 
AZ. T8"1)e, Arrow EIcIms.. Inc. .....•...... 602-968-4800 
AZ. T8"1)e, Bell Inds. ..................... 602-966-7800 
CA Canoga PI<., Hall-Mark EIcIms. Corp. .' 816-716-3300 

CA 
CA 
CA 

Gardena, Bellinds. ................... 213-515-1800 
Gardena, California SwItch & Signal •. 213-538-9830 
Irvine. Marshaillnds. .................. 714-859-5050 

CA 
CA 
CA 
CA 

Los Angeles, BeIIInds................. 213-826-6778 
Milpitas. Marshaliinds. •• . . • . •• . . • . . . .. 408-942-4600 
Rancho Cordova, MarshalIInds. •..•.. 916-635-9700 
Rohnert PI<., First Source EIctms. Corp. 
•• . •• . • . . . . • . ... •• . . • . . • . . . . . . • . . • . . • . . 707-586-0800 

CA Roseville; Bellinds. ................... 916-969-3100 
CA San Carlos, Logan EIctms. .•.••.•.. . • • 415-594-0700 
CA San Diego. Arrow EIcIms., Inc. ........ 619-565-4800 
CA San DIego. Belllnds................... 619-266-12n 
CA San Diego, HelI-Mark EIcIms. Corp. .•. 619-266-1201 
CA San Diego, MarshaJllnds. ............. 619-578-9600 
CA San Jose, HelI-Mark EIctms. Corp. ..•. 408-432-Q9OO 
CA San Jose, Rose EIctms. .............. 408-263-9700 
CA Sunnyvale, Arrow EIcIms.. Inc. •.....•. 408-745-6800 
CA Sumyvale, BelIInds. .......•..•...•.•. 408-734-8570 
CA Thousand Oaks. Bellinds. .•..••....•. 805-499-6821 
CA Torrance, HaI~ark EIctms. Corp. .... 213-217-8400 
CA Tuslln,Arrow EIctms., Inc. ..... .. . ..... 714-836-5422 
CA Tustin, HelI-Mark EIctms. Corp. ....... 714-669-4100 
CO Aurora, Am.-w EIctms., Inc. ............ 303-696-1111 
CO Denver. Integrated EIctms. eo.. Inc. .•. 303-292~121 
CO Englewood, IncI. EIctms. .•.•......•.•• 303-694-9444 
CO Englewood, IndL EIctms., Inc. ..•.••... 303-694-9444 
CO Thorton. Marshalllnds. ..•..•.••.....• 303-451-11444 
CT Wallingford, AITow EIcIms.. Inc. •..•••• 203-265-n41 
CT Wallingford, Marshallinds. .•.••...•... 203-265-3822 
CT Wallingford. Midan EIctms., Inc. •....•• 203-265-2On 
CT Wallingford. The Greene-Shaw eo.. Inc. 

. .••.• , .. . . . . .. . • . . .. .. . . ... • . . . • .. .. . • 203-265-3333 
FL Clearwater. HaI~ark EIctms. Corp. . .• 813-530-4543 
FL Deerfield BelL, Arrow EIctms., Inc. .••.. 305-429-8200 
FL Deerfield Bch., Bellinds. .............. 305-421-1997 
FL Ft Lauderdale, Marshallinds. ......... 305-977-4880 
FL largo. Bellinds. ...................... 813-541-4434 
FL Orlando. HelI-Mark EIctms. Corp. • . •• .. 305-855-4020 
FL Orlando. Marshallinds. ............... 305-841-1878 
FL Palm Bay, Arrow EIctms., Inc. ......... 305-841~2424 
FL Pompano Bch., HeI~ark EIctms. Corp. 

• ....•••......•.•••••....••.....••.••.• 305-971-9280 
GA Norcross, AITow EIcIms.. Inc. .•..•.. . . . 404-449-8252 
GA Norcross, Bellinds. .....•....•.....•.. 404-662-0923 
GA Norcross, HelI-Mark EIctms. Corp. .••. 404-447-8000 
GA Norcross, Marshallinds. ..•.••...•.•.. 404-923-5750 
IL Elk Grove VI.. Ben Inds. ............... 312-640-1910 
IL Schaumburg, Arrow EIcIms.. Inc. .•.•.. 312-397-3440 
IL Shaumburg, MSIShaIIInds. . . . • . • • . . • .. 312-490-0155 
IL Wheeling, Hawk EIctms. .•.•.••.•..•.. 312-459-4030 
IL WooddaIe, Hall-Mark EIctms. Corp. •.. 312-860-3800 
IN Ft Wayne. Bellinds. .......•.••.•...•. 219-423-3422 
IN Indianapolis, Arrow EIcIms.. Inc. .••.•.. 317-243-9353 
IN Indianapolis, Bellinds. ..••.•.••.••..•. 317-875-8200 
IN Indianapolis, Bellinds. (JIT Only) •.•.. 317-299-5487 
IN Indianapolis, MarshaJllnds. •.••..•..•. 317-297-0483 
IA Cedar Rapids, Arrow Elclms. . . • . •• . • .. 319-395-7230 
IA Cedar Rapids, Beliinds. .............. 319-395-0730 
KS Lenexa, Arrow EIctms., Inc. ........... 913-541-9542 
KS Lenexa, Hell-Mark EIctms. Corp. ...... 913-888-4747 
KS Lenexa, MarshaJllnds. ..•.••.....•..•. 913-492-3121 
MD Columbia, Arrow EIctms., Inc. ......... 301-995-0003 
MD Columbia, HelI-Mark EIctms. Corp. .... 301-988-9800 
MD G~rg, MSIShaIIInds. .......... 301-840-9450 
MA Newton. The Greene-Shaw eo.. Inc. •• 617-989-8900 
MA Wilmington, Marshallinds. ............ 617-65lHl810 
MA Wobum, Arrow EIclms..Inc. .:......... 617-933-8130 
MI Ann Arbor. Arrow EIcIms.. Inc. ..•.••. .. 313-522-1040 
MI Ann Arobor, Ben Inds. ................. 313-971-9093 
MI Grand Rapids. Arrow Elctms.1nc. ..... 616-243-0912 
MI Uvonia,·MarshaIlInds. ................ 313-525-5850 
MN Eden Prairie, Hall-Mark EIctms. Corp. 

MN Edina, Arrow EIcIms.. Inc. ...•.••.•...• 
MN Minneapolis, IndL Comps., Inc. ••..•.•. 
MN Plymouth, MarshalIInds. ............ .. 
MO Earth City. Hall-Mark EIctms. Corp. •..• 
MD St Louis, Arrow EIctms., Inc. ......... . 
NE UncoIn, Scott EIcIrn Supp. Corp. ..•.•• 
NH Manchester, Arrow EIcIms.. Inc. •..•.•• 
NJ Clifton, Vantage Comps., Inc. ...•.••.•. 
NJ Fairfield, MarshaJllnds. .............. . 
NJ Marlton, Arrow EIcIms.. Inc. .......... . 
NJ Mt Laure~ HelI-Mark EIctms. Corp. •••. 
NJ Mt Laure~ MarshaJllnds. ........... .. 
NJ Parsippany, Arrow EIcIms., Inc. ••..•..• 
NM Albuquerque, Arrow Ek:Ims., Inc. ..•••. 
NM Albuquerque. Belllnds. .............. . 
NY Buffalo, Summit Dists. ............... . 
NY Commack, Vantage Comps. ......... . 
NY Hauppauge, Arrow EIctms., Inc. ••.••.• 
NY Hauppauge, MSlShalIinds. ........... . 
NY Jamaica, Archer IndL DiSIs., Inc. ••...•• 

612-941'2600 
612,83G-1800 
612-631-2666 
61:H;s&.2211 
314-291-5350 
314-567-6888 
402-486-8221 
603-888-6968 
201-687-1840 
201-8Il2-0320 
809-596-BOOO 
809-235-1900 
809-234-9100 
201-538-Q900 
505-243-4586 
505-292-2700 
716-887-2800 
516-543-2000 
516-231-1000 
516-273-2424 
718-291-3232 
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Manufacturers and Sales Offices Directory 
NY Johnson City, Marshalilods. .......... 607-79&-1611 
NY Melville, Arrow EIctms., Inc. (Corp.) .... 516-694-6800 
NY Melville, Semispecialists of America, Inc. (SAl) 

....................................... 516-293-2710 
NY Mt Vernon, OAR Indl EIcIms. Sis, Inc. 

....................................... 914-699-2224 
NY Rochester, Arrow EIcIms.. Inc. •........ 716-427-0300, 

1-800-462-6422 
NY Rochester, Marshall Iods. ............. 716-235-7620 
NY Rorrie, Rome EIcIms.. Inc. .. .... .. .. ... 315-337-5400 
NC CIIIton, Vantage Comps., Inc. (Corp.) .. 201-667-1840 
NC Raleigh, Arrow EIcIms.. Inc. ........... 919-876-3132 
NC Raleigh, HaI~ar1< EIcIms. Corp. . . . . .. 919-872-0712 
NC Raleigh, Marshailiods. .. .. .. .. .. .. .... 919-878-9882 
NC Raleigh, RESCO/Raleigh ............. 919-781-5700 
NC Winston Salem, Arrow EIcIms.. Inc. .... 919-725-8711 
OH Cen1erville, Arrow EIcIms.. Inc. ........ 513-435-5563 
OH Dayton, Betllods. ..................... 513-435-9880 
OH Dayton, Marshailiods. ................ 513-236-8088 
OH Solon, Arrow Elctms., Inc. ............. 216-248-3990 
OH Solon, HaI~Mar1< EIcIms. Corp. ........ 216-349-4632 
OH Solon, Marshaillods. .................. 216-248-1788 
OH Worthington, HaI~ar1< Elclms. Corp. 

614-668-3313 
OK Broken Arrow, HaI~Mar1< Elclms. Corp. 

..................................... 1-800-327-9989 
OK Tulsa, Arrow EIcIms.. Inc. ............. 918-665-7700 
OR Beaverton, Arrow EIcIms.. Inc. ........ 503-664-1690 
OR Beaverton, Marshailiods. ............. 503-644-5050 
OR Lake Oswego, Betl Iods. .............. 503-241-4115 
OR Tualatin, Moore EIcIms. ............... 503-692-5333 
PA McKean. Advacom ........... 814-476-7774 
PA Monroeville, Arrow Elclms., Inc. ....... 412-856-7000 
PA Philadelphia, PEl/Genesis ............ 215-6734100 
PA Pittsburgh, Marshailiods. ............. 412-963-0441 
TN Nashville, Bell Iods. ................... 615-367-4400 
TX Austin, Arrow EIcIms.. Inc.. .... .. .. .... 512-835-4180 
TX Austin, HalI-Mar1< Elclms. Corp. ....... 512-258-8848 
TX Austin, Marshailiods. ................. 512-837-1991 
TX Austin, Southwest-EIcIms.. Inc. ........ 512-837-9971 
TX Carrolfton, Arrow EIcIms.. Inc. ......... 214-38(Hj.464 
TX Carrolfton, Marshailiods. ............. 214-233-5200 
TX Dallas, Hall-Marl< EIcIms. Corp. ....... 214-553-4300 
TX Dallas, Hall-Marl< EIcIms. Corp. (Corp.) 

. .. . . . . . . . .. . . . . . . ... . . . . . . . .. . .. . . . . .. 214-343-5000 
TX Dallas, Southwest Elclms..lnc. ........ 214-234-3050 
TX Houston, Arrow EIcIms. ............... 713-530-4700 
TX Houston, HaI~ar1< EIcIms. Corp ...... 713-781-6100 
TX Houston, Marshailiods. . . . . . . . . . . . . . .. 713-995-9200 
TX Stafford, S.w. EIcIms.. Inc. ............ 713-491-4900 
TX Stafford, Southwest EIcIms.. Inc. ...... 713-491-4900 
UT Salt Lake City, Arrow Elclms., Inc. ..... 801-972-0404 
UT Salt Lake City, Bell Iods. .............. 801-972-6969 
UT Salt Lake City, Marshall Iods. ......... 801-485-1551 
WA Bellevua, Arrow EIcIms.. Inc. .......... 206-643-4800 
WA BeIIevua,Belllods. ................... 206-747-1515 
WA BellevUe, Marshall Iods. .. .. .. .. .. .. ... 206-641-6600 
WI Brookfield, Arrow EIcIms.. Inc. . . . . . . . . . 414-792-0150 
WI Brookfield, Marsheiliods. ............. 414-797-8400 
WI New BerOn, HaI~ EIcIms. Corp ... 414-797-7844 
WI Waukesha, Betllnds. ................. 414-547-8879 
can MississauQa, Ont., Arrow EIcIms. Cenada Lid. 

............. , ......................... 416-672-7769 
can Montreal, Que., Arrow Elclms. canada Lid. 

............................ : .......... 514-735-5511 
can Quebec City, Que., Arrow EIcIms. canada Ud 

....................................... 418-687-4231 

CTS CORPORATION, Connector Division, 9210 
Science Center Dr, New Hope, MN 55428, Tel: 612-533-
3533, TWX: 910-576-2717; FSC No.: 16512; E"1ll: 300; 
SIs. Mgr" Steve Otto 

'Reier to CTS Corp, Elkhart, IN, lor sales offices & 
representatives & lor distributor listings.' 

CTS CORP., ELECTROMECHANICAL DIV., 
(Formerly Elkhart Div.), 1142 W. Beardsley Ava, Elkhart, 
IN 46514, Tet: 219-295-3575, FAX: 219-295-2099; SIs. 
Mgr" A. G. Surnral< 

Reier to CTS Corp, Elkhart, IN, lor sales offices and 
represenlstives and lor distributor Hstings. 

CTS. CORPORATION 
FREQI.IENCY CONTROLS DIVISION 

FAX: 815-786-9743 
CTS CORP., FREQI)ENCY CONTROL DIV" 

(Formerly Knights Div.), 400. Reimann Ave, 
Sandwich, IL 60548, Tel: 815-786-8411, TWX: 910-842-
0860; EIT1ll: 450; Sis. Mgr" Teny Luxmore, Act Sis. Mgr. 
........................................... A0 1372-1383 

'Reier to ers Corp, EIl<hart, IN, lor sales offices & 
represenlstives & for distributor listings.' 

CTS CORPORATION, Microelectronics Div, 1201 
CUmberland Ave., W. Lalayette, IN 47906, Tel: 317-463-
2565, TWX: 810-342-1882; Empl: 505; 51 •. Mgr" Dick 
Kramer 

'Reier to CTS Corp, Elkhan, IN, lor sales offices & 
representatives & for distributor listings.' 

CTS CORP., RESISTOR NETWORK DIV., 
(Formerly CTS Corp., Berne Div.), 406 Parr Rd, 
Berne, IN 46711, Tel: 219-589-3111, TWX: 810-323-1580; 
E"1ll: 1100; Sis. Mgf-' D. L Akers; Dist. Mgr" Cliff Stufts 
. . .. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. A0 1922·1923 

'Reier to ers Corp, Elkhan, IN, 1o, sales offices & 
'epresenlstives & lor distributor listings.' 

CTS CORPORATION, Switch Div., Paso Robles, 
500 Unne Ad., Paso Robles, CA 93446, Tel: 805-238-0350, 
TELEX: 62537040, FAX: 805-238-9663; SIs. Mgr" Jack 
Bell; Dist. Mgr" Bob Tar1<enton ........... Bo1712-1716 

'Reier to CTS Corp, Elkhan, IN, lor sales offices & 
representatives & lor distributor listings.' 

CTS CORPORATION, Systems Division, 6900 Shady 
Oak Ad., Eden Prairie, MN 55344, Tel: 612-941-9100, TWX: 
91G-576-2913; FSC No.: 21542; Empl: 1400; 51 •. Mgr" S. 
Beyl 

'Reier to CTS Corp, Elkhan, IN, lor sales offices & 
representatives & lor distributor listings.' 

CTS CORPORATION, Tool, Die & Machine Division, 
3000 Engle Ad., Fort Wayne, IN 46809, Tel: 219-747-0531 

ReIer to CTS Corp, Elkhan, IN, lor sales offices and 
representatives and lor distributor listings. 

ers OF CANADA, LTD, 80 Thomas St., Slreetsville, 
Ontario, can. LSM lY9, Tel: 418-826-1141 

Reier to ers Corp, Elkhart, IN, lor sales offices and 
representatives and lor distributor listings. 

CTSI INTERNATIONAL INC, 75 Mall Drive, Commack, 
NY 11725-5703, Tel: 516-864-5260, FAX: 516-864-5878; 
E"1ll: 50; Sis. Mgr: Paul Onish 

CUBrr, Div. of. Proteus Industries. Inc, 340 Pioneer Way, 
Mountain View, CA 94041, Tel: 415-962-8237, FAX: 415-
965-9355; E"1ll: 27; Sis. Mgr" Jon Heiner 

CUESTA SYSTEMS CORPORATION, 3440 Roberto 
Ct., San Luis Obispo, CA 93401, Tel: 805-541-4160,800-
332-3440, TELEX: 4949381 CUESTA; Sis. M(JI" Gary 
Brehmer 

CUNO, INC., Process FiHration Products. 400 Research 
Pkwy, Meriden, CT 06450, Tel: 203-237-5541, TELEX: 
221083; EIT1lL: 700 

CUPLEX, INC, 1500 E Hwy. 66, Garland, TX 75040, Tel: 
214;-276-0333, FAX: 214-27&-3401; Empl: 389; 51 •. Mgr" 
Grady C. Young 

CURRENT RING CO. INC, 252 Sunsel Drive, P. O. 1525, 
Bellwln, MO 63011, Tet: 800-325-8653, FAX: 314-423-
5637; 51 •. Mgr" Peter Aacen; Dist. Mgr" Peter Racen 

CURRENT TECHNOlOGY, INC, 1400 S. Sherman, 
6202, Richardson, TX 75081, Tel: 214-23&-5300, FAX: 
214-238-0911; Sis. Mgr" Barry Epstein; Dist. Mgr" Peter 
Diamond 

CURTIS ELECTRO DEVICES, INC., Box 4090, Mountain 
View, CA 94040, Tel: 415-964-3846, FAX: 415-964-3574; 
E"1ll: 1 0; Sis. Mgr" P. Curtis 

~ CURTIS INllUb'THiES. INC. 

FAX: 414-535-1150 
CURTIS INDUSTRIES, 7400 W. Douglas Ave., P.O. Box 

18699, Milwaukee, WI 53218-0699, Tel: 414-535-1500, 
, TWX: 910-262-3035; FSC No.: 73831; E"1ll: 160; SIs. 

Mgr" W.M Tennie; Dis!. Mgr" AI Hungsberg 
"......................... A0 1646-1647; C0 1318-1319 

Local Sales Offices & Reps 
AL Huntsville, Advanced Comps. Mktg. ... 205-881-5493 
CA Garden Grove, Eisco Elctms.,lnc. ....... 714-891-4621 

CURTIS 

C:~Vi:JOM -r rJ M fl f\ N Y 

The 
Largest 
Relay 

Distributor 
In the World 

Over 
8.000.000 
Relays & 
Switches 
in Stock 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 141!i) 8350 1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

l ~~ · l* RE AYI\SPECIA TIES 
Much more than Relays ... 

SWITCHES· TIMERS, RELAYS· COUNTERS 
SOLENOIDS· SENSORS· CIRCUIT BREAKERS 

TRANSFORMERS· SOCKETS, LIGHTED DEVICES 
POWER SUPPLIES, TERMINAL BLOCKS· DIODES 

FROM STOCK 
~CURTIS 

TERMINAL BLOCKS, 
SOCKETS, FILTERS, 

LIQUID LEVEL CONTROLS 

[§!~ 
BRILL 
ELECTRONICS 
(415) 834-5888 

C [UAii5~) 
(213) 452-8002 
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CURTIS 

CUSTOM CONNECTOR 

Over 
500.000 
Sockets 
mStock 

The 
Largest 
Relay & 

SWItches 
Dlstflbutor 

m the World 

Orders Placed by 3.'00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 61h Avenue, 

Sanla Monica, CA 90404 Oakland, CA 94606 

[URTIS 
1.0~~e~oo •....•.•.. 
Termmal 
Blocks 

m Stock. 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 61h Avenue, 

Sanla Monica, CA 90404 Oakland, CA 94606 

INDUSTRIES 

SERVING A NATIONAL 
MARKET SINCE 1972 

CALL TOLL FREE: 

1-800-344-4539 
AK, PR.: 218-681-6674 

FAX: 218-681-3380 
701 BROOKS AVE. SOUTH 

P.O. BOX 677 
THIEF RIVER FALLS, MN 56701 

Manufacturers and Sales Offices Directory 
CA Hayward, Pacific Mfg.lnc. .,........... 415-887-1620 
CA Hayward, Pacific Mldg,; Inc. ........... 415-887-1620 
CO Englewood, Omega Ltd .............. 303-762-1921 
CT MiHard, Sales E~ ........ ,......... 203-877-2001 
CT New Fairfield, Sales ~ Co. ....... 203-746-5604 
Fl Cleatwater, Tech-Rep Assocs. ........ 813-576-9900 
GA Doraville, Advanced Comps. Mldg. ..•. 404-448-7025 
Il Downers Grove, Richmar EIctms. Corp. 

....................................... 312-96IHl118 
MD Gaithersberg, Naudain Assocs., Southern 

.. .. .. . . . . . . .. . .. .. .. . .. . ... .. .. .. . .. .. 301-256-5040 
MI Grand Rapids, JFCO, Inc. .,........... 616-949-1020 
MI lake Orion, JFCO, Inc. ................ 313-693-2053 
MN Minneapolis, Holmgren Assocs. Inc. of MN 

....................................... 612-786-7641 
MO Bridgeton, Dy-Tronix,lnc .............. 314-291-4777 
NH· Salem, Sales Engrg. Co. .............. 603-893-5521 
NJ Englewood, Harold Gray Assocs., Inc. 

NJ Mar~on, Naudain Assocs. ............ . 
NY Rochester, Apex Assocs. ........... .. 
NC Raleigh, Crossroads EIctrn. Assocs. .. . 
OH Columbus, Nationwide Camps., Inc. .. . 
OH Dayton, Nationwide Camps., Inc. .. , .. . 
IN Indianapolis, Nationwide Comp. Inc. ., 
OH Willoughby, Nationwide Comp. ....... . 
AI Warwick, Sales ~ .............. .. 
TX Arlington, ProComp Sis. Co .......... .. 
TX Aichardson, Pro Comp .............. .. 
WA Aedmond, Electronic Mldg. Grp. ...... . 
WI Milwaukee, Richmar EIctms. ... , ..... . 
can Ontario, Chartwell EIctms. .......... .. 

Local DistJibutors 
CA Anaheim, Control Design ............ . 
CA San Carlos, Control Design Supp. .... . 
CA Santa Monica, Master Dis1rs. ........•. 
CA So. San Francisco, Steven Engrg. ...•. 
Fl lakeland, A-A Electric .............. .. 
GA Atlanta, A-A Electric ................ .. 
Il Carol Stream, lectro Comps. ........ . 
Il WooddaIe, Electro-Kinetics ... , ...... . 
IA Marion, Control Des. Supp ............ . 
IA West Des Moines, Aarnco ........... . 
MD Gaithersburg. Deanco ............... . 
MN MlnneapoUs, Control Design ..•.. , ... . 
MN Minneapolis, Sterling Elctrns. ......... . 
MN St Pau~ Shelley-Aagon, Inc. .........• 
MO Kansas City, l-Comp, Inc. ............ . 
MO St louis, Control Design ............ . 
NH Nashua, Brevan, Inc. ................. . 
NJ Oakland, Relay SpeciaHies ........... . 
NJ W, Berlin, General Comps. ........... . 
OH Cleveland, Gateway Megatech ....... . 
PA McKean, Advacom .................. . 
SC Columbia, Dixie Elctrns. .............. . 
WI Cedarburg, A-A Electric .............. . 
WI Milwaukee, Marsh Elctrns. .... , ... , .. . 
WI New BerHn, Control Design .......... . 

201-894-0894 
609-983-5300 
716-254-6050 
918-742-2372 
216-946-3228 
218-946-3226 
317-872-7202 
216-946-3228 
401-738-1319 
817-640-4336 
214-668-1500 
206-883-0982 
414-781-1730 
416-477-0400 

715-821-1516 
415-592-4806 
213-452-1229 
415-588-6121 
813-665-6941 
404-449-8670 
312-690-0520 
312-595-8700 
318-373-2923 
515-225-6933 
301-949-5444 
612-721-1628 
612-831-2866 
612-642-9427 
816-221-2400 
314-426-3150 
603-888-7230 
201-337-1000 
608-766-6767 
216-944-5801 
814-476-7774 
803-778-5332 
414-377-8000 
414-475-6000 
414-784-1015 

[URTIS 
FAX: 914-666-2188 

CURTIS INSTRUMENTS, INC., 200 Kisco Ave. Ml 
Kisco, NY 10549, Tel: 914-686-2971, TWX: 710-571-2183; 
FSC No.: 18530; ErnpL: 95; Sis. Mgr; Jim Story 
................................................. 001144 

Local Sales Offices & Reps 
CA Burlingame, Polach & Bensinger ..... . 
CA Seal Beach, Texel Engrg. ............ . 
CO littleton, Grifco ..................... .. 
Fl longwood, NSl Assocs. ............ .. 
Il La Grange Park, Bierhaus Sis. . ...... . 
IN Ft Wayne, Ak\ron Sis. .... .' .......... . 
MA Brookline, Harman Assocs. .•......... 
MN Minnetonka, S. J, Coltins ............ .. 
NY Manhasset, WinCor EIctrn. SIs. Corp. 

OH Chagrin Falls, K F. Nauerz , ........ .. 
WA Sesttle, Evergreen Mktg .............. . 
WI Milwaukee, Bierhaus Sis. .... ' ........ . 

Local DistJibutors 
MO St Louis, Acorn Elctrns. Inc. .......... . 
PA Newton Sq., W. Reeves Assocs. ...•.. 
TX CarroIHon, lek1ron ................... . 

415-697-2525 
213-596-9411 
303-795-1989 
305-628-5226 
312-354-5100 
218-747-3650 
617-232-6887 
612-933-7661 

516-627-9474 
216-336-8450 
206-833-3180 
414-963-0316 

314-644-2510 
215-356-7500 
817-464-7764 

CUSTOM BOBBIN WINDINGS, A & K Corporation, 
P.O. Box 2369, Zanesville, OH 43702-2369, Tel: 614-452-
6973, FAX: 614-452-4156; EmpL: 20 

CUSTOM CABLE CORP, 242 Butler St, Westbury, NY 
11590, Tel: 516-334-3800, TElEX: 269301, FAX: 516-334-
3989; EmpL: 20; Sis. Mg,; J. Michelman; Disf. Mgr; D. 
Pollack· 

CUSTOM CONNECTOR, 1738 E. 30th St, Cleveland, OH 
44114, Tel: 216-241-1679, FAX: 216-241-1734; EmpL: 24; 
Sis. Mgr; laITy Weider. 

CUSTOM ELECTRONICS, Browne St, Oneonta, NY 
13820, Tel: 807-432-3880, FAX: 807-432-3913; FSC No.: 
23280; EmpL: 130; SIs. Mgr; D. Hathaway 

CUSTOM LOGIC, PO Box 4092, Crestline, CA 92325, Tel: 
714-338-4059, FAX: 714-338-4450 

CUSTOM MICRO SYSTEMS, INC, P. O. Box 9472, 
livonia, MI48151, Tel: 313-558-5397; SIs. Mgr; F. Gehrke 

CUSTOM POWER SYSTEMS, INC. 

FAX: 516-467.,5066 
CUSTOM POWER SYSTEMS, 33 Comac loop, 

Ronkonkoma, NY 11778-9990, Tel: 516-467-5328; ErnpL: 
12 .............................................. 001nS 

Lacel Sales Offices & Reps 
CA Agoura Hills, Powerdyne .............. 818-991-0832 
CA San Jose, NES ....................... 406-293-2600 
MD Hunt Valley. Eagle Sis. Corp. . .. . ... ... 301-686-3930 
MA Wayland, Daner-Hayes Inc. ........... 617-655-0889 
MI Plymouth, leading Edge SIs. .......... 313-420-3344 

CUSTOM SCL INSTRS, 13 Wing Dr. Cedar Knolls, NJ 
07927, Tel: 201-536-8500, FAX: 201-984-6793; Empl: 47; 
Sis. Mgr; Henry Piekarski 

CUT CRAFT, INC., 1500 Northpark Dr .Ste. 200, Ft Worth, 
TX 76102, Tel: 817-332-6151, FAX: 817-332-3304; Empl: 
30; SIs. Mgr; Fred A Antonini .......... C·1697,1733 

CUTLER-HAMMER, INC, SHALLCROSS RESISTOR 
PRODS, See RCL Shallcross, Inc. 

evc PRODUCTS, INC, 525 lee Ad., Rochester, NY 
14603. Tel: 716-456-2550, TElEX: 285240, TWX: 
4947142, FAX: 716-458-0424; Empl: 180; SIs. Mgr; 
Steven Aothstein 

CW INDUSTRIES, 130 James Way, Southhamplon, PA 
18966, Tel: 215-355-7080, TElEX: 831470, FAX: 215-355-
1088; FSC No.: 79727; ErnpL: 450; SIs. Mgr; Michael 
Kiakis .................... B·1718-1719; C·1320-1323 

Local Sales Offices & Reps 
AZ Tempe, Westrep ...................... 602-820-9932 
CA Pleasanton, Mou~rop Sis., Inc. . ..• ,.. 415-463-0450 
CA Simi Valley, Tn-Electro Sis., Inc. ...•... 805-527-3317 
CO Castle Aock, Wesmar .. .. .. .. .. .. .. ... 303-860-0642 
CT GuiHord, Tynik, Inc. ................... 203-453-1613 
Fl Melbourne, Southern EIctrn. Sis. Grp. 

......... , ...... . .. .... .. . . . ..... ...... 407'242-9661 
Il Park Aidge, G, MeL Cole Co ...... ,. '" 312-692-8040 
IN Greenfield, France Entprs. ............ 317-462-6098 
IN Indianapolis, Schank EIctrn. Mklg,; Inc. 

.................................... '" 317-642-6204 
MD Owings Mills, Walker-Houck Assoc. •.. 301-356-9500 
MA Taunton, Focus EIctrn. Sis. ........... 617-824-3840 
MN Minneapolis, Robert W. Marshall Co., Inc. 

. . . . . .. . . . . . . .. . .. .. .. . .. .. .. .. .. .. .... 612-928-0457 
NJ Englewood Cliffs, Ed Glass Assocs. .•. 201-592-0200 
NY Pittsford, Franklin Sis. ................. 716-248-8251 
NC Raleigh, Godwin Assocs. ............. 918-878-8000 
PA Hatboro. J. S. Wurts .................. 215-674-3582 
TN Greeneville, Lamons Sis. Co. ......... 615-838-8711 
TX Dallas, Kruvand Assocs. .............. 214-437-3355 
WA Bellevue, ~ ...................... 206-643-4330 
can Islington, .. Ont, Plpe-1'Ilon1lSOO.lld. ... 416-236-2355 

Local DlsI1ibutots 
CA Fountain Valley, Components Ctr. . .. .. 714-979-0433 
CA los Angeles, EIec. Switches .......... 213-680-1310 
CA Santa Clara, Components Ctr, ........ 408-988-3751 
CA Santa Clara, Pyramid EIctms. .....•... 408-727-9810 
CA Sumyva!e, Bell Iods. .. .. .. .. .. .. .. .... 408-745-0400 
CA Torrance, Kent EIctms. ............... 213-320-2700 
CT South Windsor, Car-lac Ek:tms. ...... 203-282-0631 
Fl Stuart, Microwave Camps., Inc. .. . . .. .. 407-286-4455 
Il Crystallaka, Sub-Sern Inc. ........... 312-459-4139 
Il Wheeling. Hawk EIcIrns., Inc. . . . . .. . . . . 312-458-4030 
IN Indianapolis, BeIIInds. ................ 317-634-8202 

660 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and . Sales Offices Directory 
MD Beltsville, Petricko Sis., Inc. ..•........ 301-937-4960 
MD Columbia, Aztech EIctms. ....•.....•. , 301-995-6800 
MD Gaithersburg, Axis Ek:Ims., Inc. •...•.. 30H140-9640 
MA canton,lmpact Sis. ......•.......••..• 617-821-1500 
MA MiHord. Car-Lac EIctms. .•........•... 617-478-7797 
MA No1wood. ErnIei EIctms. ......•......• 617-769-9500 
MI Sl Clair Shores. Spemco ..•..•....... 313-nl-27oo 
MN New Brighton. Chris EIctms. ..•....... 612-631-2647 
MN Thiel River Falls, Oigi-Key Corp. ...... 800-346-5144 
NY Bohemia, Car-Lac EIctms. •........... 800-645-1192 
NY Rome. Rome EIcIms. .•............... 315-337-5400 
NC Winston-Salem. Kirkman EIcIms. ...... 919-722-9131 
OH Englewood, Argent Inds., Inc: . . . . . . . . .. 513-836-8633 
OH Solon, Reh-Electra.................... 216-248-1636 
PA Bristo~ AIM EIcIms. •...........•.•.... 215-785-3500 
PA ZeUenople, Ali-Electra ..•.•..•...•.... 412-n6-4330 
TX Richardson, Altair Co. ................. 214-231-5166 
WA Kent, Pyramid EIcIms. .............•.. 206-872-5900 
WA Seattle, Pacific EIcIms. .. . • . . .. . . . . . • . . 206-575-1050 

CYBERNETIC MICRO SYS. P.o. Box 3000, 3000 Hwy. 
84, Sen Gregorio, CA 94074, Tel: 415-726-3000, TWX: 
910-350-5842; SIs. MgT: K Moly 

CYBERPAK CO. 905 W. Hillgrove Ave.. La Grange, IL 
60525, Tel: 312-354-0012; EmpL: 5; SIs. Mgr: Denise 
Buchman 

CYBER SYS., INC. 2570 E. Cerritos Ave, Anaheim, CA 
92806, Tel: 714-722-2051, TELEX: 692-375, FAX: 714-
937-1955; EmpL: 35 

CYCLQ-TRONICS, INC. 1345 N. Old Rand Ad., 
Wauconda, IL 60084, Tel: 312-526-0800; EmpL: 10 

THE CYLIX CORPORATION. 2637 Townsgate Rd.. Sts. 
200, WesUake VI.. CA 91361, Tel: 805-379-3155, FAX: 805-
379-4551; FSC No.: 59; EmpL: 15; Sis. Mgr: William J. 
Purcell; Di8t. MgT: Paler Norman 

[VTEC CORp, 

FAX: 716-381-0475 
CYTEC CORP. 2555 Baird Road. Penfield, NY 14526, Tel: 

716-381-4740,800-348-3117; EmpL: 20; SIs. MgT: Harry 
Turner ........•...•..•.....•........•.......... 011241 

Local Safes Offices & Reps 
AZ Phoenix, J. Smith & Assoc. ....•.....• 602-267-()981 
CA Thousand Oaks, Technlgs. West . .. ..• 805-379-9525 
CO Colorado Springs, J. Smith & Assocs. 

CT Rocky HiI~ Eastronix ................. . 
MA Billerica, Eestronix .••................. 
NY Las Vegas, J. Smith & Assoc. ..•...•.• 
NM Albuquerque, J. Smith & Assoc. ...... . 
NY Frankfort. KapitaI Sis. ................• 
OR Portland, Westcon, Inc. .............. . 
WA Kent, Westcon. Inc. ..•.•.............. 
Can Mart<harn, On!.. Mullitest ..•........... 

303-597-5343 
203-635-5354 
508-670-2400 
702-798-5053 
505-345-6501 
315-896-4225 
503-283-0132 
206-824-8922 
416-470-2929 

DABURN ELECTRONICS & CABLE CORP, 224 
Pegasus Ave.. Northvele, NJ 07647, Tel: 201-768-5400, 
FAX: 201-768-9642; FSC No.: 25706; Sis. MgT: Randy 
Hibshman .....................•.......... C.1848-1853 

Local Safes Offices & Reps 
AZ Tucson. CIemick & Assocs. ........... 602-749-4003 
CA Mountain View, Del Bucchia/Onken Assocs. 

. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 415-965-8045 
CA Newport Beach. SPA •.......•.•..... 714-863-1193 
FL TIlfT1l8, SAT ...•......•..•.•... , ...••. 813-884-4805 
GA Allanta, Millar EIcIms. .• . . • . . • . . . . . •. . . 404-634-3350 
Il Elgin. Ken Naess Assocs. ..... . . . . . . . . 312-888-2207 
IN Indianapolis, STB & Assocs. .......... 317-844-9227 
LA Kenner, Assoc. MkIg. Grp. . . . . . . . . . . . .. 504-443-5072 
MD Glen Burnie, Freedmen Malta Assocs. 

MA No. Scituate, W. A. Hendrickson ...... . 
MN Minneapolis, R. K Sis. .•..•.....•..••. 
MD Blue Springs, KKB & Co. ............. . 
MD Sl Louis. KKB & Co. ................. . 
NJ Whippany, Robert Smith Assocs. ..... . 
NY E. Syracuse, UbeI1y EIec. ............ . 
NY Plainview, Rob!. Smith Assocs. ...... . 
NC Raleigh. Millar EIcIms. •..........•..•• 
OH Aurora, Piper Sis. .....•..........••.•• 
OH Brookville, Piper Sis. ......•.........•. 
OR Beaverton, Olson Tech. Sis. ..•••...••. 
PA King 01 PnJssja, Freedman-Maita ..... 
TX Arlington. Reynolds Assoc. ..•..•..•... 

301-837-3155 
617-545-0652 
612-571-1001 
816-229-0001 
314-647-2400 
201-540-0204 
315-437-8100 
516-681-3155 
919-828-8840 
216-665-8252 
513-833-1166 
503-643-9488 
215-337-9211 
817-429-8207 

VA Norfolk, Priest •..•..•..•..•..••...•... 804-855-0105 
VA Richmond, R & S Reps. •. . . . . . . . . . . . .. 804-353-4866 
WA Bellevue, Olson Tech. SIs. ...•........ 206-863-n92 
WI Menomonee Falls, Voss-Dent Assocs. 

....................................... 414-781-0555 
Can Mar1<ham. Ont, Avotronics Ltd. .. . . . . .. 416-475-2024 

Local DistrIbutors 
At. Madison. SEA •....................... 205-n2-9616 
CA Sen Cellos, Logan EIcIms. .. . . . . . . . . . . 415-594-0700 
CA San Diego. Shanks & Wright . . . . . . . . .. 619-239-0176 
FL Hollywood. MRO Elctms. ...•......... 813-966-4847 
HI Hilo, Comm. Center. . . . . . . . . . . • . . . . . .. 808-935-6160 
IN Indianapolis. Bellinds. ...•.........•.. 317-'834-8202 
IA Cedar Rapids. Dee EIcIms. ..........• 319-365-7551 
IA Marion, Brenneman & Assoc. .•......• 319-3n-6394 
IA Harehan. EIctm. Parts & Supp. ........ 504-734-0641 
MD Gaithersburg. M S EIcIms. .......•..•. 301-921-0200 
MA Woburn, Pacer ........•.•...•........ 617-935-8330 
MN New Brighton. Chris EIcIms. ....•..... 612-631-2647 
NJ Cranford, Garden State ............... 201-272-6400 
NM Albuquerque, TMA/Connecting Comps. 

. . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 505-345-8921 
NY Albany, E. E. Taylor................... 518-438-7811 
NY Buffalo, Summil EIcIms. •.•........... 716-687-2800 
NY Hauppauge, Broadline ............•... 516-231-8100 
NY Rochester, Summ~ Elctms. ..........• 716-334-8110 
NC Raleigh. Southeeston .....•..•........ 919-828-2311 
PA Allentown, Federated Purchaser...... 215-437-4481 
TX DeIIes. B G EIcIms. .....•............. 214-492-78n 
WA SeatIIe, Amateur Radio ............... 206-767-3222 
WI Fond Du Lac. Fedco ... . . . . . . . . . . . . . .. 414-922-8490 
Can Mart<harn, Ont, Anna ................• 416-475-2024 

DADEN ASSOCIATES, 23011 Moulton Pkwy. Sts. A 12, 
Laguna Hills, CA 92653, Tel: 714-no-I522, TWX: 910-
596-1.324, FAX: 714-472-0805; FSC No.: 57032; EmpL: 49; 
SIs. MgT: Dennis Hook 

Local Safes Offices & Reps 
AZ Scottsdale, DeTornasi & Grupp. Inc. ... 602-947-3724 
CA Los Angeles. McDougall-McLaughfin 

....................................... 213-4n-8556 
CA Saratoga, E. Reid Miller Corp. ......... 408-257-8927 
FL Palm Bey, Spartech Assocs. .......... 407-727-8045 
GA Norcross. Spartech Assocs. . . . . . . . . . .. 404-448-7300 
MD Owings Mills, Walker-Houck Assocs. .. 301-356-9500 
MA Chelmsford. BBC ..................... 508-937-3400 
NY Hartsdale, Spectrum Sis. ...•.......... 914-472-8800 
PA Penndel, Delta Mktg..lnc. ....•........ 215-750-1440 
TX Richardson. Southwest Microwave EIcIms. 

....................................... 214-669-1195 
WA SeatIIe, Date Com Assocs.. Inc. ..•.... 206-265-2525 

DAGE PRECISION INDUSTRIES, INC" 46701 
Fremont Blvd.. Fremont. CA 94538, Tel: 415-683-3930, 
TELEX: 4990512, FAX: 415-883-3935; EmpL: 10; SIs. 
Mgr: Joseph M. Toste............. C.1710-1711,1724 

DAHLSTROM OF CANADA LTD. 7 Copeland Street, 
Toronto, Ontario. canada M4G 37E, Tel: 416-421-5900, 
TELEX: 06-219845; EmpL: 50 

DAICO INDUSTRIES, INC. 2139 East Del Amo Blvd.. 
Compton, CA 90224, Tel: 213-631-1143, TWX: 910-346-
1143, FAX: 213-631-8078; FSC No.: 28983; EmpL: 200; 
Sis. Mgr: Douglas Kleven 

FAX: 402-563-6418 
DALE ELECTRONICS, INC., Columbus Div., 1122 

23rd Street, Columbus. NE 68601-3647, Tel: 402-564-
3131; FSC No.: 91637; EmpI.: 2800; SIs. MgT: Darrell 
Smejkal; Di8t. Mgr: Jeny Jilek 
., .•. A.1232-1238, 1394-1397, 1924-1943, 2092-2103, 

2273-2275; B·1055-1057. 1890-1893; C.I325-1327 

Local Safes Offices & Reps 
At. Huntsville, JWL Assocs. .............. 205-683-1712 
AZ Tempe. Dale EIcIms. Sis. .•....••..... 602-967-7874 
CA Los Alamitos, Reed EIctm. Mklg. ...•.. 213-598-6676 
CA Redwood City, J. S. HeaIon Co. ....... 415-367-9000 
CA San Diego, Dale EIcIms. Sis. .......... 619-690-5112 
CO Colorado Springs, Dale Elctms. Inc. Sis. 

....................................... 719-593-7529 
CO Loveland, Dale Elctms. Sis. .•.•....... 303-867-7500 
FL Coral Springs, Graham Assocs.. Inc. •. 305-755-6733 
FL Melbourne. Graham Assocs. ..... . . . . . 407-773-6631 
FL Palm Beach Gardens, Graham Assocs. 

. . . . . . . . . . . • . .. . . . . . . . .. . . . . . . . . .. . . . .. 407-822-4049 
FLWinter Garden, Graham Assocs. ...... 407-856-9369 

DALEE 
GA AIIanta, JWL Assocs. ................. 404-320-7643 
GA Roswel~ JWL Assocs. ................ 404-993-0100 
IL Skokie, IOOl Reps. .....•..•.....••.... 312-867-8430 
IN Fort Wayne. Scott EIcIms. ........•... 219-489-5690 
IN Indianapolis, Scott EIcIms. .....•...... 317-841-0010 
KS Shewnee Mission. Dale SIs............ 913-432-9140 
MD Glen Burnie, Tri-Mark ................. 301-761-6000 
MA Wakelield, Howard C. Jappe Co. ...... 617-245-9359 
MI Plymouth. Jay Mktg. Assocs. .... . . . . . . 313-459-1200 
MN Bloomington. Industrial Reps.. Inc. . . . .. 612-854-1120 
NJ Fairlawn. Kaelber & Mack............. 201-797-7865 
NY Commack. Kaelber & Mack ..•........ 516-499-2924 
NY Liverpoo~ Dale EIcIms. Sis. .•......... 315-457-1401 
NC Charlotte, JWL Assocs. ............... 704-541-5750 
NC Raleigh. JWL Assocs. ................. 919-787-4826 
OH Cincinnati, Scott EIcIms. .............. 513-791-2513 
OH Cleveland, Scott EIcIms. .............. 216-473-5050 
OH Deyton. Scott EIctms.. Inc. •...•.•..... 513-294-0539 
OH Reynoldsburg. Scott EIcIms. .......... 614-863-1281 
OR Beaverton. LD EIcIms. ................ 503-684-8221 
PA Horsham, TMI .•..................•... 215-441-4300 
TX Dallas, E. F. Aymond Co. .. . • . . . . • . . . .. ·214-826-7620 
TX Sen Antonio, E. F. Aymond Co......... 512-875-8339 
WA Snohomish. LD EIcIms. .............•• 206-568-0511 
WA Spokane, LD EIcIms. . . . • . . . . . . . . . . . . . . 509-922-4883 
WI Milwaukee, IOOl Reps. ................ 414-259-0965 

Local Distributors 
At. Huntsville, HamiRon/AvneI .•......•.. 205-837-7210 
At. Huntsville, Pioneer Technlgs. ......•.. 205-837-9300 
AZ Chandler, Hamilton/Avnet ............ 602-961-6400 
AZ Chandler, Hamiltonl Avnet ..........•. 602-961-8613 
AZ Phoenix, Sterling EIcIms. .......•...•. 602-268-2121 
AZ Tempe. Acacia, Div. of Univar •. . .... .. 602-894-2874 
AZ Tempe. Shelley-Ragon. Inc. .•.•.•.•... 602-894-2058 
AZ T~, T.T.Llnc. ...................... 602-431-1191 
CA Chatsworth. HamiRon/AvneL ......•. 818-700-6578 
CA Chatsworth. Shelley-Regon. Inc. ..•... 818-998-3333 
CA Chatsworth, T.T.L. West ..•..........•. 818-709-1010 
CA Costa Mesa, Avnet EIcIms. •......•... 714-754-6021 
CA Costa Mesa, HamiRon Electro Sis. .... 714-641-4100 
CA Culver City, Hamiltonl AvneI .•...•.... 213-558-2111 
CA Gardena, HamiRon Electro SIs......... 213-217-8700 
CA Gardena, HamiRon Electro Sis. .....•.. 213-217-8750 
CA Inglewood. Newark EIcIms. ..•........ 213-671-7377 
CA Irvine, Acacia Div. of Univar ..•.....•.• 213-971-2428 
CA Milpitas. T. T. I. Inc. .....•.........•... 408-946-55n 
CA Ontario. HamiRon/AvneI ....•.•...•... 714-989-8816 
CA Sacramento, Hamilton/AvneI ....•.... 916-920-3150 

Over 20,000,000 
Components In Stock 

RESISTORS 
• INDUCTIVE COMPONENTS 
• CONNECTORS 
• OSCILLATORS 
• THERMISTORS 
• THICK FILM RESISTOR NETWORKS 
• FILM RESISTORS 
• WIREWOUND RESISTORS 
• PLASMA DISPLAYS 
• TRIMMER POTENTIOMETERS 

Same Day Turnaround Available 

CALL 

1-800-458-0512 
(814) 476-7774 

~ 
DISTRIBUTED BY 

~~!~~a~.'!Io t~~· 
McKean. PA 16426 

PA WATTS 800-352-0161 
FAX: 814-476-7724 
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'DALEE 
CA San Diego, Acacia DiY. of Univar •..... 
CA San DIego, Hamilton/ Avnet .••........ 
CA San DIego, Shelley-Ragon. Inc. .•....• 
CA San Diego, T.T.\., Inc. ...•............•. 
CA San Jose, Shelley-Ragon. Inc. ..•...•. 
CA Sunnyvale, Acacia DiY. of Univar ....•. 
CA Sunnyvale, Hamifton/ Avnet •...•....•. 
CO Commerce City, Waco EIctms. .•...•. , 
CO Denver, Newark EIctms. ..•.•..•.....• 
CO Denver, T.T.L Inc. .................... . 
CO Englewood, Hanilton/ Avnet ....•.•... 
CO Englewood, Snelley-Ragon. Inc. .....•. 
CO Lakewood. Acacia DiY. of Univar •..••. 
CT Danbury, Hanifton/ Avnet ..•••......•. 
CT Norwalk. Pionoor SId. ...•..•...•.••.•. 
CT Wallingford, T.T.I. Inc. .... ~ ...•....•... 
FL Aftamonle Springs, Pionoor Technlgs. 

619-565-4365 
619-571-7536 
619-453-7133 
619-567-4888 
408-432-<l6OO 
401H45-72OO 
408-743-3358 
303-269-4743 
303-757-8531 
303-429-6606 
303-799-7600 
303-762-<l670 
303-232-2882 
203-797-2654 
203-853-1515 
203-284-7474 

407-634-9090 
FL Deerfield Beach, Pioneer Technlgs. •.•. 305-426-86n 
FL Fl Lauderdale, Hamifton/ Avnet . . • . • . . 305-979-5211 
FL Largo, lOOan EIctms. .•...•..•..••..•. 813-586-2651 
FL Orlando, T.T.I., Inc. .•....•.•..••..•..•. 407-659-1000 
FL St Pet8lSburg. Hamilton/Avnet ......• 813-576-3930 
FL Tampa, Reptron Elctms. ...•..•......• 813-854-2351 
FL Tampa, Shelley-Ragon.lnc. ...••..... , 813-823-8560 
FL Winter P8I1<, Hamilton/ Avnet • ••. . . . . . • 305-628-3888 
GA Norcross. Hamilton/ Avnet •.••..•.••.. 404-447-7523 
GA Norcross. Pionoor Technlgs. .•..•..... 404-448-1711 
GA Norcross. T.T.I., Inc. .............•..... 404-662-0911 
IL Addison. Pionoor Standard . . . . . . . .. • .. 312-495-9660 
IL Bensenville, Hanilton/Avnet .......... 312-860-8499 
IL Chicago, Newark EIctms. ..•..•....... 312-784-5100 
IL Elk Grove, Bellind. ......•.•.....•.... 312-840-1910 
IL Lombard, Shelley-Ragon. Inc. ....•.... 312-629-8833 
IL Palatine, Ohm EIctms. .........•.•.... 312-359-5500 
IN Carmel, Hamilton/Avnet •....•••..... : 317-844-9333 
IN Ft Wayne, Belllnd,Greharn Dlv. ...••. 219-423-3422 
IN Indianapolis, Ben Ind., Graham Div. ..•. 317-875-8200 
IN Indian8poIis. Pionoor SId. ....•...•..•. 317-849-7300 
IA Cedar Rapids, Dee EIctms. ......•..• : 319-365-7551 
IA Cedar Rapids, Hamilton/ Avnet .•. .. . .. 319-362-4757 
KS Lenexa, Hamilton/ Avnet •..••.•..•..•. 913-888-8900 
KY Lexington. Hamilton/ Avnet •..••..•... 60&-259-1475 
MO Baltimore, RESCO ......•••.••.•..••.. 301-529-0500 
MD Beltsville, RESCO ...........•.•..•... 301-937-9100 
MO Columbia, Hanilton/ Avnet •.. ..••..•.. 301-995-3526 
MD Columbia, T. T.\., Inc. .......••........ 301'1195-1331 
MD Gaithersburg, Pioneer Technlgs. ...... 301-921-Q660 
MA Billerica. A. W. Mayer Co. ............. 617-229-2255 
MA Lexington, Pion_ SId. •••.•.••......• 617-861-9200 
MA Peabody, Hanilton/Avnet •.....•.•.• , 617-596-7868 
MA Wilmington. T.T.L Inc. •..••.•• : ...... :. 508-658-4700 
MA Woburn, Sterling EIctms. .•.••..•..••.• 617-838-6200 
Ml Grand Rapids, Hamiltonl Avnet .•..•.. 616-243-8605 
Ml Grand Rapids, Pionoor SId. •....•.••.• 616-698-1600 
MI Grand RapIds; s-F EIcIrn Supp. ...... 618-459-0216 
MI Livonia, Hanilton/Avnet ....••....•.•. 313-522-4700 
MI Uvonia, Pion_ SId. ....•..•.•...•.... 313-525-1800 
MI livonia, A-S EIctms. .•..•.•.•.•..••.•• 313-525-1155 
MI Livonia, Reptron EIctms. ......•...•.•• 313-525-2700 
MI Nov;, Hamilton/ Avnet .•.•••.•.•.. ..... 313-347-4270 
MI Oak Pk., Newark EIctms. ....•.•....... 313-967-<l6OO 
MN Eden Prairie, Pioneer-std. ............. 612-935-5444 
MN Eden Prairie, T. T.I., Inc. .•.•....•.•... 612-944-5080 
MN Minneapolis, NewaI1< EIctms. ••••..... 612-331-6350 
MN MinneapoHs, Stark EIctms. .•....•...•. 612-332-1325 
MN Minnetonka, Hamifton/ Avnet ..•.•.. : • . 612-932-0670 
MN St Pau~ Shelley-Ragon, Inc. ., ...... :. 612-642-2828 
MO Earth City, Hamilton/Avnet •.........• 314-344-1254 
MO Independence, Shelley-Ragon, Inc. •..• 816-254-3410 
NH Manchester, Hamilton/ Avnet •.•.•.... 603-824-9400 
NJ CherTy tfdL Hamifton/ Avnet ..•....• , . • 609-424-0117 
NJ Cranford, G.S.l EIec. .•....•...•....... 201-272-6400 
NJ FalrDeid. Hamifton/ Avnet .•.....•..... 201-575-3490 
NJ Kenilworth, Federeted Purchaser •.... 201-272-0505 
NJ Mount Laure/, T.T.I., Inc. •..•.•.•.••.••• 609-234-6400 
NJ Pine Brook, Pionoor SId. ..•••... ,..... 201-57~10 
NM Albuquerque, Hamilton/Avnet •..•...• 505-765-1500 
NY Binghamton, Pioneer SId. ..•.•••.••..• 607-722-8300 
NY Bohemia, March EIctms. •..•...•.•.... 516-563-8000 
NY Buffalo, SUmmit Distr. •................ 716-887-2800 
NY EndweI~ A.s.L EIctms. .•.•..•.•.••. .... 807-754-3823 
NY Fairport, Pioneer SId. ••......••..•.•.. 716-381-7070 
NY Fanningdale, Command EIctms. .•.••. 516-293-1212 
NY Hauppauge, Fairmonl .........•.•...•. 516-231-3313 
NY Hauppauge. Hamilton/ Avnet ..•.. .. .•. 516-231-8800 
NY Medford, SheIIey-Ragon.Inc........... 516-447-2000 
NY Rochester, Hamilton/ Avnet ..... , • •• . . • 716-272-2704 
NY Rome, Aome EIctms. ...•.....•..••..• 315-337-5400 
NY Ronkonkoma. T.T.I.Inc. ..•..•.•••••..• 516-737-2000 
NY Syracuae,HaniIton/Avnet............ 315-437-2641 
NY Valley Stream, L&S EIctms. ..•........ 516-561-2474 
NY Woodbury, Pionoor SId. ...•....•.•.••. 516-921-8700 
NC Charlotte, Pioneer Technlgs. .......... 704-527-8188 
NC Raleigh, Hamilton/Avnet .............. 919-878-0819 
NC Raleigh, AESCQ ... ... ............. ... 919-781c5700 
NC Winston-Selem, Klrkman EIctms. .. ,... 919-722-8131 
bH Cleveland, Hamilton/ Avnet ........... 216-931:.asoo 

Manufacturers and Sales Offices Directory 
OH Cleveland, Pi~ Standard . • . . • . . • .. 216-587-3800 
OH Columbus, T.T.I.Inc. ................ ,. 614-848-5nO 
OH Dayton, BelIInds. ..................... 513-435-8660 
OH Dayton, BelI1nds., Military Dlv. ...•..•. 513-434-8231 
OH Dayton, Hamifton/Avnet .............. 513-439-8730 
OH Dayton, Hamifton/ Avnet .............. 513-439-6700 
OH Dayton, Pion_ Standard ........... , . 513-236-9900 
OHDayton, S1ott&-Frtedman Co. .•........ 513-296-5555 
OH Solon, HamiIton/Avnet ............... 216-349-5100 
OH Valley View, NewarkEIctms. .......... 216-447-8880 
OH Westerville, Hamilton/Avnet ., ........ 614-882-7004 
OK Tulsa, Hamilton/ Avnet .. .. .. . .. . .. . . . . 918-252-7297 
OK Tulsa, Radlo,lnc. ..................... 918-567-9123 
OR Beaverton, Acacia DiY. of Univar •.•.•• 503-846-33n 
OR Beaverton, Hamilton/ Avnet ........... 503-526-6209 
OR PortIand,-Aadar E!ee, ................. 503-2:12-3404 
PA Horsham, Pion_ Technlgs. .......... 215-674-4000 
PA McKean. Advacom ................... 814-476-7774 
PA Philadelphia, Aimo EIctms., Inc. .•..•.. 215-699-4009 
PA Pittsburgh, Hamilton/Avnet ........... 412-281-4150 
PA Pittsburgh, Pioneer SId. ... . . . .. . • . . .. . 412-782-2300 
PA YOI!(, EC.I., Inc. ................... .,.. 717-846-5334 
TX Austin, Hanilton/Avnet .. ., ....... .,.. 512-837-8911 
TX Auatin, Pionoor SId. ........... ., . .,... 512-835-4000 
TX Dallas, Pion_ SId. ................... 214-386-7300 
TX Dallas, Sheney-Ragon. Inc. . . . . . . . . • . .. 214-349-2424 
TX Dalles,Steifing EIctms. .,.,........... 214-243-1600 
TX Ft Worth, T.T.I.1nc. ................... 817-831-6300 
TX Ft Worth, T.TJ.Inc. ................... 817-595-3100 
TX Garland, NewaI1< EIctms. ............. 214-494-5911 
TX Houston, Lenert Co. ............ .,.... 713-225-1465 
TX Houston, Newark EIctms. ............. 713-783-1629 
TX Houston, ~ SId. .. . .. . .. ... . ..... 713-988-5555 
TX Houston, S1erIing EIctms. ............. 713-627-9600 
TX living. Hamilton/Avnet •...•........... 214-550-6155 
TX Irving. Hamilton/ Avnet .. .,. . .. . . .. .... 214-550-6111 
TX Stafford, Hamifton/Avnet ............. 713-274-9336 
UT Salt Lake City, Hamifton/ Avnet •....•. 801-1174-9849 
WA Redmond, Hamilton/Avnet ........... 206-881-6697 
WA Redmond, Shelley-Ragon Inc. .• . . . . . . . 206-883-2220 
WA Redmond, T.T.Llnc. . . • . ... • .. . • . . . . . .. 206-882-0291 
WA SaattIe, Radar Elee, •. .,..... .......... 206-282-2511 
WI Milwaukee, Marsh EIctms. ............ 414-475-6000 
WI Waukesha, Hamilton/ Avnet • ., . . . . . . . • 414-784-4510 

DALE ELECTRONICS, INC" EI Paso Div., P.O. Box 
26728,EI Paso, TX 79926-8728, Tel: 915-592-3253; FSC 
No.: 91637; EmpL: 272; SIs. Mgr: Douglas Wagenknecht; 
Dist. Mgr: Jeny Jilek ....... A·1925-1928, 1940-1942; 

801890-1893 

Refer to Dale Electronics, Inc.. CohJmbus, NE for sales 
office and distributor information. 

LOcal Sales OffICes & Reps 
I>Z. Phoenix, Sanford Sis. Assocs. ........ 802-957-3570 
CA N. HoiIywood. Jewell Co. ............. 213-789-8103 
CA Palo Afto, Tri-Aep ............ : • ., ..... 415-965-1822, 
DC Washingfon. Stemler Assocs. ......... 301-944-8262 
FL Melbburne, Aepcom .................. 305-254-18n 
MD Baltimore, Stemler Assocs. ., ..... ,... 301'1144-8282 
MA Waltham, Del Tech Sis. ............... 617-89ll-1020 
NJ Cherry Hil~ Stemler Assocs. .......... 609-988-4070 
NJ Hackensack, TMA Assoc. ............. 201-342-4008 
TX Ft Worth, EI-Tee Sis. ................. 817-268-2898 

D. & B POWER, INC •. 

FAX: 516-586-5952 
D & B POWER, INC., 204 N. Fehr Way, P.O. Box 4OM, 

Beyshore, NY 11706, Tel: 516-586-5955; FSC No.: 54337; 
Empl: 25; SIs. Mgr: Gon:lon Best; Dist. Mgr: Dan Hall 
........................................... 001716-1717 

Local Sales Offlces & Reps 
CA Pasadena, EIecIro Meeha InsIrs. ...... 61&:795-7193 
NY AochesIer, Technical Comp. S1s.. .••.•• 716-342-2406 

Local Distribulors 
MA Shannon, Adcour, Inc. ,............... 617-784-8123 

o & P MFG. INC, 32 Hamilton Sf., Chalfont, PA 18914, Tel: 
215-997-1200, FAX: 215-997-1200;.Empl: 7 

FAX: 407-855-6884 
DANIELS MANUFACTURING CORP., 6103 Anno 

Ave., Orlando, FL 32809, Tel: 407-855-6161, TELEX: 
564321; FSC No.: 11651; EmpL: 180; SIs. Mgr: Dave Kelly; 
Dist. Mgr: Ralph R AechI ,.................... C·1753 

DALE ELECTRONICS, INC., Norfolk DiY. 2300 Local Sales Offlces & Reps 
Riverside Blvd., Norfolk, NE 88701-2242, Tel: 402-371- CA San DIego, CeDnske Sis. Co. .......... 619-487-3335 
0080; FSC No.: 91637; EmpL: 1200; Sis. Mgr: Jim FirlJlS; CA Yorba Unda, DMC Western Regional 
Dist. Mgr: Jerry Jilek ....... A.1929-1938, 1940-1943 .............. " . ...... .. .............. 714-996-5881 

Refer to Dale Electronics, Inc.. Columbus, NE for sales CO Englewood, Columbine Fah .....•..•. 303-761-2121 
office and distributor information CT orange, DMC N.E. Regional Off. .•.... 203-799-2343 

TX Bedford, DMC S.W. Regional Off. ..•.. 817-283-2750 

DALE ELECTRONICS, Techno Division. 7803 
LemonaAvenue, Van Nuys,CA 91405-1139, Tel: 818-781-
1642; FSC No.: 69274; Empl: 140; SIs. Mgr: Danny 
Jagirdar; Dist. Mgr: Jerry Jidek 
.•.• ...•. ..••. .••.•.••.. A.1924, 1940-1942, 2100-2103 

Refer to Dale Electronics, Inc.. Columbus, NE for sale 
offices and disiributor intorma\lon. 

DALE ELECTRONICS, INC_, Tempe DiY., 1155 w. 
23n:I Sf., Tempe, I>Z. 85282-1883, Tel: 802-987-7874; FSC 
No.: 22929; Empl: 139; SIs. Mgr: Mike Brown; Dist. Mgr: 
Jerry Jilek. .•. .•.. .. ••.. .. ..• A.1394-1397, 2092-2099 

Refer to Dale Electronics, Inc.. Columbus, NE for sales 
office and distributor infonnallon. 

DALE ELECTRONICS, INC., Yankton Dlv., E Hwy. 
50, Box 180, Yankton,SD 57076-0180, Tel: 805-665-9301; 
FSC No.: 09969; EmpL: 400; SIs. Mgr: John Elliot; Dist. 
Mgr: Jerry Jilek ............. A.1232-1239,2273-2275; 

C·1325-1327 

Refer to Dale Electronics, Inc.. Columbus, NE for sales 
office and distributor intorma\lon. 

DALE WESTERN THERMISTOR DIVISION, See 
Dale Norfolk Division 

cb>DAMON 

FAX: 617-329-0551 
DAMON ELECTRONICS DIY., 80 WilBon Wey, 

Westwood, MA 02090, Tel: 617-329-2480.1WX: 710-348-
6722; Empl: 90; SIs. Mgr: Edward J. Doherty •.. A·l398 

VA Virginia Beach, SUmmit Inda & Marine 
. . . . . . . .. .. . . .. .. . . . .. .. . . . .... .. .. .. .. 804-463-8820 

WA Redmond, Pan Pacific EIecIronics .... 206-861-7252 

Local DisI1ibuIoIs 
CO Englewood, Columbine Fabricators ••. 
CT Hamden, Connector Corr1)any ...•.... 
TX Fort Worth, Wadco .................. . 
VA Virginia Beach, Summit Inds. & Marine 

303-761-2121 
203-288-0044 
817-483-9111 

.. . . . . . . . . .. .. .. .. .. . . . . . . . . .. .. . . .. . .. 804-463-8820 
WA Redmond, Pan Pacific EIecIronics .... 206-861-7252 
Can Ontario, Patton Aircraft . . . .. .. • . • . . .. . • 416-824-5572 

OAN-L INC, 229 Laurel Ad. E Northport. NY 11731, Tel: 
516-757-8000; FSC No.: 28327; Empl: 22 

DANMAR INOS,9705 Lurline Ave., ChaIsworIh, CA 91311, 
Tel: 818-882-7979/5280, FAX: 816-882-5280; FSC No.: 
31690; EmpL: 10; SIs. Mgr: Mukund Patel 

OANTEL. 2991 N. Argyle Ave., Fresno, CA 93727, Tel: 209-
292-1111, TELEX: 35-5457, FAX: 209-292-9355; FSC No.: 
56960; EmpL: 205; SIs. Mgr: Dan Finch 

OANTRONICS, INC. 3175 HaIner CI., St Pau~ MN 55128, 
Tel: 612-484-2108; EmpL: 22 

OASIBIENVIRONMENTAL SW CORP. Dasibi 
Environmental Co!p., Box 14447, Austin. TX 78761, Tel: 
512-835-0330. 1WX: 910-350-5536, FAX: 512-832-1n5; 
EmpL: 14; SIs. Mgr: Ronnie l.aufrnEIn 

OASOFT . DESIGN SYSTEMS, INC. 1827-8 FIfIh Sf., 
Berkeley, CA 94710. Tel: 415-486-0822. TELEX: 4945245; 
EmpL:8 

OAT A, INC, n02 Emerald Ave., Box 2071, Fl Collins, CO 
80525, Tel: 303-493-1222; EmpL: 3; SIs. Mgr: Sharon 
Shilfil1!J, Dist. Mgr: Sharon Shilling 
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Manufacturers and Sales Offices Directory 

DATA, INC, International Thomson Organization, 
P.O. Box 26875, San Diego, CA 92126, Tel: 619-578-7600, 
TWX: 910-322-1340; Empl: 30; SIs. Mg': Allen Grassier 

DATA CAPTURE TECHNOlOGY, Hathaway Corp, 
10837 E Marshal~ Tulsa, OK 74116, Tel: 918-438-5366, 
TElEX: 796355; FSC No.: 7E612; E""L: 30; Sis. Mg,: 
Raymond Johnson 

DATA CHECK CORPORATION, 9918 Via Pasar, San 
Diego,CA 92126, Tel: 619-578-0101, FAX: 619-578-9215; 
FSC No.: 55792; ~L: 45; SIs. Mg,: Bill Acosta 

DATACHRON INC, 1150 E Stanford Court, Anaheim, CA 
92805, Tel: 714-385-1705, FAX: 714-978-2514; FSC No.: 
56259; EmpL: 19; SIs. Mg,: Clyde Davis 

Local SaJes Offices & Reps 
CA Palo Alto, Egbert Engrg. .............. 415-321;.1 387 
FL Titusville, Data-lime, Inc. ............. 407-267-5600 
NM Albuquerque, Rustco ................. 505-292-2741 

DATA clRcurrs, COMPlJTER LOGICS LTD,6380 
Viscount Ad., Mississauga, Ont, Canada L4V 1 H3, Tel: 
41~72-3833, TElEX: 41~72-3869; EmpL: 80; SIs. 
Mg,: Rick Way; DIst. Mg,: Rick Way 

DATACOM, INC, Box 278, Fl Wa~on Beach, FL 32549, Tel: 
904-244-6121, TWX: 510-730-7693, FAX: 904-244-6344; 
~L:5O 

DATACON, INC., 60 Blanchard Rd., Burlington, MA 01803, 
Tel: 617-273-5600, FAX: 617-273-4809; EmpL: 350; Dis/. 
Mg,: Torn Malek ..................... C·1725; 001119 

Local SaJes Offices & Reps 
AL Huntsville, Macro Mktg. .......•....... 205-883-9630 
CA EI Toro, Par Mktg. .................... 714-768-6021 
CA San Jose, Arnold Tech Sis. .;... . . . . .. 408-954-0400 
CO uttleton, Con-Tek Mklg. .... .. .. ....... 303-973-8490 
FL Allemonte Springs, Semtronics ....... 305-831-11233 
FL ClearWater, Semtronics ............... 813-461-4675 
FL Fl Lauderdale, Semtronics............ 305-73t-2484 
GA Norcross, Macro Mktg. .. .. .. .. .. .. .... 404-662-5580 
IL Downers Grove, Richrnar EIctms. ..... 312-968-0118 
IN Indianapolis, Richrnar EIctms. ......... 317-577-9950 
MO Severria Park, New Ere Sis. ........... 301-544-4100 
MA Needham Heights, Todino Engrg. Sis., Inc. 

....................................... 617-444-7925 
Mf Livonia, Amtech Reps., Inc............. 313-474-8300 
MN Minneapolis, Loren Green ............ 612-571-6666 
NJ Englewood, Gray Assocs. .. . . . . . . . . . .. 201-1194-0894 
NY Brooklyn, Schwartz, HY ............... 718-266-1526 
NY Syracuse, IA Hotze Assocs. .......... 315-455-6807 
OH Chargin Falls, John J. Bair & Assocs. 

PA Newton Square, Hegy Assocs. ....... . 
PA Southeastern, Quality Camps. Co. . ..• 
TX Plano, Richrnar EIctms. .............. . 
TX Round Rock, Richrnar EIctms. ....... . 
WI Butler, Richrnar EIctms. .............. . 

216-247-8244 
215-458-0504 
215-687-3553 
214-424-8388 
512-255-2551 
414-781-1730 

FAX: 201-773-9672 
DATA DELA V DEVICes, 3 Mount Prospect Ave., Clifton, 

NJ 07013-1915, Tel: 201-773-2299 ...... A·1541-1555 

Local Seles Offices & Reps 
AL Huntsville, Mountain Electro Prods. ... 205-533-0084 
AI. Phoenix, Tech Sis., Inc. ............... ' 602-248-1614 
AR R-Squared.. .. .. .. .. .. .. .. .. .. .. .. ... 713-820-3210 
CA EI Toro, Martronix .................... 714-858-0632 
CA Mountain View, Weseloh/Swanson & Assocs. 

....................................... 415-96Hl565 
CT Dynamic Sis., Inc. .... .. .... .. ......... 617-272-5676 
DE Jack McCoy Assocs. ................. 215-363-0350 
FL Casselbeny, Southern EIctms. Mktg. .. 407-332-4718 
GA Stone Mountain, Mountain Electro Prods., Inc. 

. . .. .. .. . .. . .. .. . . . .. . .. .... .. . .. . . .. .. 404-448-5594 
IN J. M. Finnegan & Co.. .. .. .. .. .. .. .. ... 216-238-5905 
KY J. M. Finnegan & Co.. .. ............ ... 216-238-5905 
LA R-Squared........................... 713-620:-3210 
ME Dynamic Sis., Inc. ..................... 617-272-5676 
MA BurNngton, Dynamic Sis., Inc. ......... 617-272-5676 
MI Grand Rapids. Jim Finnegan & Co. ... 616-245-4621 
MS Mountain Electro Prods. .............. 404-448-5594 
NH Dynamic Sis., Inc. ................ ",'" 617-272-5676 
NJ Medford, Jack McCoy Assocs. ........ 809-953-0770 
NY Pittsford, James E Zinvnmerman SIs. 

....................................... 716-381-3186 
NC Durham, Mountain Electro Prods. ..... 919-383-9839 

OH Vandalia, Jim Finnegan & Co. .. .... ... 513-890-8322 
OK R-Squared ........................... 713-820-3210 
PA Downingtown, Jack McCoy, Inc. . . . . . .. 215-363-0350 
PA Pittsburgh, Jim Finnegan & Co. ....... 412-823-5400 
RI Dynamic SIs., Inc. ..................... 617-272-5676 
SC Mountain Electro Prods. .............. 404-448-5594 
TN Mountain Electro Prods, .............. 404-448-5594 
TX Houston, R-Squared .................. 713-820-3210 
VT Dynamic Sis., Inc. ..................... 617-272-5676 
VA Jim Finnegan & Co. .. .. .. .. .. .. .. .. .. . 216-238-5905 
Can Ont, Source EIctms. .................. 41 ~76-0830 

Local Distributors 
CA Sunnyvale, Target EIctms. ............ 408-734-5611 

DATA-DESIGN LABS, P.O. Box 711, 7925 Center Ave., 
Cucamonga, CA 91730, Tel: 714-987-2511; ~L: 1400; 
SIs. Mg, .. M. L Sneller 

DATA DEVICE CORP, See ILC Data Device Corp. 

DATA DISPLAY PRODUCTS, Box 91072, Los Angeles, 
CA 90009, Tel: 213-640-0442, FAX: 213-840-7639; FSC 
No.: 15513; Empl.: 35; Sis. Mg': Peggy Stevens 

DATA ENGINEERING,INC, 2515 N. State Rd 7 Ste. 207, 
Margate, FL 33063, Tel: 305-971-0400 

DATA INSTRUMENTS,INC" 1 00 Discovery Way, Acton, 
MA 01720, Tel: 508-264-9550, TELEX: 200081; EmpL: 285; 
Sis. Mgr: Ernest C. LutIy ....................... a·1943 

Local Sales Offices & Reps 
AL Huntsville, FLW Southeast, Inc. ...... . 
AI. Scottsdale, Williams Assocs. ......... . 
CA Laguna Hills, Elotek Sys., Inc. ........ . 
CA San Carlos, Elctm. Engrg. Assocs. ... . 
CO Englewood, Dynatech, Inc ............ . 
FL Orlando, FLW Southeast, Inc. ........ . 
GA Marietta, FLW Southeast, Inc. ........ . 
IL Addison, Robert Kanter .............. . 
MA Acton, Data Inslrs., Inc. .............. .. 
MA Acton, Dave Hannon ................ .. 
MO Florissant, DeIHron Co. .............. .. 
MO Kansas City, Delhron Co. .. .......... . 
NM Albuquerque, Williams Assocs. ...... . 
NY Albany, Robert F. Lamb Co., Inc. . .... . 
NY Buffalo, The Robert F. Lamb Co .....•. 
NY Rochester, Robert F. Lamb Co., Inc. .. . 
NY Syracuse, Robert F. Lamb Co., Inc. ... . 
NC Charlotte, Emco, Inc. ................ .. 
OH Sharonville, Production Resources, Inc. 

OH Worthington, Bob Young .•......•..... 
OK Tulsa, Bauman Instr. Corp. .......... .. 
PA Radnor, Pressure Prods Inc. ......... . 
TN Memphis, FLW Southeast, Inc. ....... . 
TX ArHngton, Collinsystems, Inc. .......•.. 
TX Houston, Collinsystern Inc.' .......•.... 
WA Redmond, 5.EA. Sis. ................ .. 
WA Vancouver, S.EA Sis. ................ . 
Can Woodbridge, Ont, Technel Engrg. Inc. 

Local Distributors 

205-53~207 

602-947-4297 
714-630-4856 
415-593-2189 
303-773-2830 
305-894-11 00 
404-424-1731 
312-620-8701 
617-264-9550 
617-264-9550 
314-839-0033 
816-43~ 
505-255-1638 
518-869-3355 
716-827-1111 
716-323-1250 
315-455-2469 
704-372-8281 

513-777-()4O() 
614-431-0412 
918-492-8086 
215-688-7795 
901-345-3563 
817-261-2703 
713-464-9428 
206-883-4999 
206-573-5161 

416-851-4244 

CO Lafayette, Big Horn Instrmn . . . . . . . . . .. 303-665-4054 
CT Meriden, Meriden Cooper .......•..... 203-237-8448 
GA Columbus, Wetherbee Elec. Supp. Inc. 

. .. . . .. . .. .. .. . . .. .. . .. . .. .. . .. .. . . . . .. 404-568-0157 
IL Rockford, Power /mation . . . . . . . . . . . . .. 815-397-0510 
IN IndianapoHs, J. N. Fauver Co., Inc. ..... 317-1172-3060 
MA Billerica, Tanyx Meas. Inc. ............ 617-671-0183 
MI Kalamazoo, North Can Engrg., Inc. ... 616-349-3010 
MI Midland, North Can Engrg., Inc. ....... 517-631-3274 
MI Taylor, North Can Engrg., Inc ....•. 313-942-942-0900 
MN Sl Pau~ Power/mation ............... 612-645-0781 
MO Kansas City, ISL Corp. ................ 816-587-5400 
MO Sl Louis, ISL Corp. ................... 314-535-5760 
NY Albany, KOM Lamb Inc. .. .. .. .. .. .. .. . 518-382-1044 
NY Buffalo, KOM Lamb Inc. ............... 716-874-3530 
NY Rochester, KOM Lamb Inc. ........... 716-266-1868 
NY Syracuse, KOM Lamb Inc. ............ 315-455-7436 
NC Charlotte, EMCO ..................... 704-372-8281 
OH Sharonville, Production Resources, Inc. 

513-777-()4O() 
OH Twinsburg. The Stanley M Proctor Co. 

....................................... 216-425-7814 
OR Portland, Brancom Instr. ..........•... 503-283-2555 
lIT Sd Lake City, Rust Automation Equip. 

WA Colbert, Branom Instr ................ .. 
WA Seattle, Branom Instr ................. . 
WI Green Bay, Power /mation .......... .. 
WI Waukesha, Power/mation .......... .. 

801-486-9865 
509-466-9385 
208-782-6050 
414-496-0944 
414-542-2868 

DATA I/O CORP, 10525 Willows Ad. N.E, Redmond, WA 
98073-9746, Tel: 206-881-6444, TELEX: 15-2167; EmpL: 
550 

DATAK 

DATAl< CORP., 3117 Paterson Plank Rd., N. Bergen, NJ 
07047, Tel: 201-863-7667, FAX: 201-1163-4199; SIs. Mgr: 
Theresa Pflueger ........ .. .. .. .. .. .. .. .. C·1584, 1726 

Local Sales Offices & Reps 
AL Birmingham, Henry W. Phillips Co., Inc. 

.. .. .. .. .. .. . .. .. . . .. .. . .. .. .. .. .. .. ... 205-979-3572 
CA City oflndustry, Don Forth Assocs. ... 818-333-8009 
CA Foster City, Polach & Bensinger ...... 415-578-8200 
CO Denver, MKP Mklg., Inc. .. . •. .. .. . . .... 303-759-5661 
FL Lauderdale Lakes, Seacom Sis. Co., Inc. 

. . .. . . .. .. .. . . . .. . . .. .. . .. .. .. .. .. .. ... 305-466-0260 
GA ~I~ Henry W. Phillips Co. ........ 404-992-3070 
IL Des Plaines, Manx Co. ................ 312-299-8269 
IN Indianapolis, EImarcon, Inc. ........... 317-846-0221 
MO Silver Spring, Mid-Atlantic Sis. ...•..•. 301-593-7749 
MI Grand Blanc, Inter-Comm, Inc. ........ 313-695-0665 
MO Raytown, Marty Taraski Sis. ..•.•..... 816-358-1442 
NC Statesville, Henry W. Phillips Co., Inc. 

OH Chagrin Falls, LW. Bennett & Assoc. .. 
OR Portland, Jos. V. Belusko ............ . 
PA Philadelphia, Instrmn Specialties .... . 
RI Coventry, Adams McGregor ......... . 
TX Dalles, J & J Sis. Co. ................ .. 

Local Distributors 
AL Binningharn, ACK RedlO Supp. Co. " .. 
AI. Phoeilix, Tri-Tek, Inc. ................ . 
AI. Tempe, Circu~ Specialists .......... .. 
AZ Tucson, Inland EIctms. .............. .. 
CA Milpitas, Zack EIctms. ................ . 
CA Pasadena, Dow Radio .............. .. 
CA San Jose, Cluement Elctms. ........ .. 
CA Sunnyve/e, Fry's Elctms. ............ .. 
CA Thousand Qaks, Pace EIctms. ....... . 
CA Van Nuys, All EIctms. ................ . 
CO Denver, Gateway EIctms. ............ . 
CT Greenwich, WISe Camps. ............ . 
CT Hartford, Ha1Jy EIec. ................ .. 
CT WalHngIord, Tron Town U.sA ...... .. 
DE WIlmington, Wholesale EIctms. ..•.... 
FL Miami, EIctm E<J.Iip. .. .............. .. 
FL Orlando, Orlando Frame & Art ...... .. 
GA Atlanta, Ack EIctm Supp. ............ . 
GA Atlanta, Speci~ Distrb. Co. ......... . 
IL Berwyn, IHl & W, Inc. .............. .. 
IL Ml Prospect, Trl-Stata EIec. .......... . 
IL Niles, Joseph EIec. ................. .. 
IL Peoria, Klaus Radio, Inc. ............ .. 

704-878-0730 
216-247-2174 
503-222-4279 
215-742..()898 
401-726-1300 
214-328-9739 

205-322-0588 
602-37Hl860 
602-966-0764 
602-889-5301 
408-942-5432 
818-793-1196 
408-998-5900 
408-733-1770 
805-497-7515 
818-333-8009 
303-458-5444 
203-531-4880 
203-527-1881 
203-237-5598 
302-656-9988 
305-871-3500 
305-896-6271 
404-351-6340 
404-873-2521 
312-749-1710 
312-255-0600 
312-297-4200 
309-691-4840 

FREE CATALOG 

Quality 
Delay 
Lines 

Competitive 
Prices 

• Delay Lines (active, passive). Trans
formers (switching type, all ferrite con
structions) • Inductors (ferrite construc
tions, powder iron). Other Specialty 
Magnetics • Military Magnetics 
USA (714) 336·3561 TLX: 910-595-
1578 FAX#(714) 337-2155 DATAN US 
LKARW 
HONG KONG 5·623858 or 5·648477 
TLX: 780-76336 DATAN HX FAX #5-
657214 

aD Datatronics 
~I~,O""J( ~Af.'A)tlf(T\lO·,C 
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DATAK 
IN Evansville, Hutch & Son ...... . 
IN Grwnwood, Dick SmIth EIctms: 
IN Indianapolis,. Ben Inds. ............... . 
IA Cedar Rapids, Deeoo, Inc. .......... .. 
KS WIChita, RSC ....................... .. 
KY Louisville, "-less EIeC. ............ .. 
LA Lafayette, Ralph's .................... . 
LA New Orleans, Southern Radio SlIPIl .. 
MD Bahimore, A S I EIeC. ............... .. 
MD Rockville, Capitol RadioWhlsrs. .... .. 
MA Hingham, Sager EIctrl Supp. ........ .. 
MA Needham, You-Do-ft EIctms: ..... : .. .. 
MA Norwood, Gerber EIeC. ............... . 
MI FOnt Shand EIctms: ................ .. 
MI Uvonia, No<west EIctms: ............ .. 
MN Minneapofis, Acme EIctms: .......... . 
MO Kansas City, EIcIm. Supp ............ .. 
MO St LouiS, Gat_ay EIeC. ............ .. 
MO St Louis, Van Sickle ................ .. 
NE Uncoln, Scott EIeC. Supp. ............ . 
NY Las Vegas, Hurley EIeC. .............. . 
NY Reno, Elect Oisll'. Co. ................ . 
NH Pelham, Radiokit .................... . 
NJ Greenbrook, Greenbrook EIctms: .... . 
NJ Rahway, RSR EIctms: .............. .. 
NY Buffalo, Summn Disll' ................. . 
NY Hauppauge, BroaclHne EIctms: ....... . 
NY Plainview, Kelvin Elctms. ............ . 
NY Rochester, Summn EIaC ............. .. 
NC Raleigh, Southeastern EIctms: ....... . 
OH Cincinnati, URI EIeC. ................ .. 
OH Columbus, HiJghes Peters ............ . 
OK Oklahoma City, Radio Supp. ........ .. 
OR Beaverton, Norvac Elec. ............ .. 
OR Portland, Portland Rad'IO Supp. ...... . 
PA Braddock, Leff Elctms. .............. .. 
PA Drexel Hil\ Kass EIctms: ............ .. 
PA Philadelphia, ""C. Radio ............ .. 
PA Reading, Barbey Elctms. ............ .. 
RI Providence, W. Dandreta & Co. . ..... . 
SC Charleston, Wholesele Inds. EIctms: .. 
TN ,Memphis, Bluff City Distr. . .......... .. 
TX Dallas, ElecIrotex Elect Corp. 01 TX .. . 
TX EI Paso, Ideal Indl EIeC. Supp. . ...... . 
TX Houston. EIcIm. Parts Outlet ....... _ 
TX San Antonio, Aftex EIctms: .......... .. 
UT Salt Lake City, Kimball EIeC. ........ .. 
UT Salt Lake City, Standerd Supp. Co. _ .. . 
VA Artington, Arlington EIeC. Whlse ...... . 
VA Nortolk, Priest Elctms. .............. .. 
WA SeeItIe, Seettle Art .................. .. 
WI Milwaukee, Indl Elctms. ............ .. 

812-425-7201 
311-887-3425 
317--634--8202 
319--365--7551 
316-267-5213 
502-637-7674 
318--233-0105 
504--524--2343 
301-265-5100 
301-1181-2270 
617-749--6700 
617-449--1005 
617-769--6000 
313--743-8940 
313--261-4551 
612-338-4754 
816-93H)25O 
314--427~116 
31~21-5000 

402-466-8221 
702-384--5666 
702-323--2766 
603--635-2235 
201-96&-3500 
201-381-8m 
716-887-2800 
516-231-4100 
516-3411-7620 
716-334--8110 
91g.:828--2311 
513--761-4030 
513--351-2000 
405-232~127 
503--644--1025 
503--228--8847 
412-351-5000 
215-449--2300 
215-462-9379 
215-376-6116 
401-861-2800 
803--722-2634 
901-345-9500 
214--234--0433 
915-779--6647 
713--784--0140 
512-828--0503 
801-328--2075 
801-466-3371 
703--524--2412 
804-855-0105 
206-825-0711 
414--276-1212 

DATAPOWER INC, Power Systems Div, 3545 CadillaC 
Ave., Costa Mesa, CA 92626, Tel: 714--754-4400, TWX: 
910-595-1560, FAX: 714--754--5407; Empl: 120; SIs. Mgr: 
Bob Gomez; DisI. Mgt: Edward BIact<man 

DATA POWER, See Beaver Labs 

.DATA PRECISION CORP, Analogie Corp, ElectronicS 
Ave., Danvers, MA 01923, Tel: 617-246-1600, TELEX: 
6817144; El11ll: 140; SIs. Mgr: Jay Long 

DATAPROBE, 170 Coolidge Ave., Englewood, NJ 07631, 
Tel: 201-569--6464, TELEX: 200679--PAOS-UR, FAX: 201-
894--0939; El11ll: 20; SIs. Mgr: D. Weiss; DisI. Mgr: S. 
Weiss 

DATAPRODUCTS CORPORATION, 6200 Canoga Ave., 
Woodland Hills, CA 91385, Tel: 818-888--4014, TELEX: 67-
4734, FAX: 818--887-4789; Empl: 4200; Sis. Mgr: K&nh 
Beuserman; DisI. Mgr: K&nh Beuserman 

DATAPRODUCTS NEW ENGLAND,INC, 50 Bemes 
P8I1< North, WalHnglord, CT 06492, Tel: 203--265-7151, 
FAX: 203--265-9101; El11ll: 400; SIs. Mgr: Robert Griffith 

DATAQ INSTRUMENTS, INC, 825 Sweitzer Ave., Aleron, 
OH 44311, Tel: 218-434-4284, TELEX: 6502817028 

DATA RACE, INC, 12758 Cimanon Path, San Antonio, TX 
78249, Tel: 512~92-3909, TELEX: 517659 RTS TX, FAX: 
512~2-7632; Empl: 28; Sis. Mgr: Garrick C. Colwell 

DATARAM CORP, P. O. Box 7528, Princeton, NJ 08543-
7528, Tel: 609--799-0071, 800-822--0071, TWX: 510-685-
2542, FAX: 609--799--6734; Empl: 100; Sis. Mgr: Carl 
Anderson 

FAX: 303-466-9524 
DATA RAY CORP., 452 Burbank Street Broomfield, CO 

80020, Tel: 303-469--5173; El11ll: 75; SIs. Mgr: E 
Yanagida ................................ i B·1058-1060 

Manufacturers and Sales Offices Directory 

Local Se/es Offices & Reps 
CA MIn. View, Strauba Assocs. ........... 415-969--6060 
CA Seal Bet\., Texel ...................... 213--596-9411 
OR Beaverton, Olson Tech. SIs. ........... 503--843--9468 
WA Belltivue, Olson Tech. SIs. ............ 206--883--7792 

DATA RENTALS/SL5, INC, 4209 Van Owen Place, 
Burbank, CA 91505, Tel: 818-843--1221; Empl.: 140; $4. 
Mgr: StflV9rl Beaver, yP Mktg. 

DATA SET CABlE CO, INC, 748 Danbury Ad., Ridgefield, 
CT 06877, Tel: 203-438-9684, TWX: 710-467-0668, FAX: 
203--431-4657; Empl: 70; Sis. Mgr: T. Busch 

DATASOUTH COMPUTER CORP., 4216 Stuart Andrew, 
P.O. Box 240947, Charlotte, NC 28224, Tel: 704--523--8500, 
TELEX: 6843018, FAX: 704--523--9298; Empl.: 160; Dis!. 
Mgr: Ann VeIas, National Accounts Mgr. 

DATA SPECiAlTIES, INC., See Zebra Technologies 
Corp. 

DATA TECH, DIV. OF PENRIL CORP, See Moisture 
Register Products Div., Aqua Measure Instrument 
Co. 

DATA TECHNOLOGY, INC., 4 Gill SL Woburn, MA 
0181" Tel: 617-935-8820, FAX: 617-935-9656; El11ll: 45; 
SIs. Mgr: L Rizzo ....................... 8.1945-1947 

Local Sales Offices & Reps 
AZ. Paradise Valley, Tech Rep Camps. .. . 
CA Danville, Tech Rep CoI11ls. .......... . 
CA Lomna, Tech Rep Assocs. .......... .. 
CA Tarzana, Tech Rep Camps. ...... i .. .. 
CO Englewood, Thorson Rocky MIn, Inc. 

FL Melbourne, R-Rep Co ............... . 
IL Elk Grove VI., Carlson Elctm. SIs. .... . 
MD Columbia, Tyler Griffin Co ......... __ .. 
NY E Rochester, A & 0 DYes. .......... .. 
NY Hawthorne, Swedelco, Inc ............ . 
NY Sidney, Southern Tier Equip. ......... . 
OH Cincinnatti, Dtivex Corp. ............. . 
OH Cleveland, Servo Mark, Inc. .......... . 
TX Dallas, Blackburn Assocs. ........... . 
UT S8ft Lake City, Thorson Rocky Mt ... . 
WI Milwaukee, Carlson Elctm SIs. ....... . 

Local DislTibulors 

602-443-8288 
415-866-1705 
213--539--9070 
818-708-9161 

303--799--3435, 
305-725-6993 
312-956-8240 
301-596-1808 
716-365--2778 
914--747.Ql01 
607-563--8978 
513--474-5100 
216-871'2353 
214--750-8484, 
801-973--7969 
414-476-2790 

NY Sidney, Southern Tier Equip. & Conl .. 607-563--8978 

DATATRAN CORP, 355 Yuma SL Denver, CO 80223, Tel: 
303--778-0870, FAX: 303--778-0877; Empl: 17; Sis. Mgr: 
Cindi L Kemper; Dis!. Mgr: Cindi L Kernper 

DATA TRANSLATION, INC., 100 Locke Dr, Marlboro, MA 
01752, Tel: 508-481-3700, TELEX: 951646, FAX: 617-481-
8620; FSC No.: 61867; EI11lI.: 270; .sIs. Mgr: John Molinari; 
Dis!. Mgr, Michael Travis 

DATA TROL, Division of Data Card Corporation, Brent 
Dr, Hudson, MA 01749, Tel: 617-568-1411; Empl.: 125; 
Sis. Mgr: Howard Cantor 

Distributor 

DATATRONICS, LTD., P. O. Box 2639, Blue Jay, CA 
92317, Tel: 714--336-3561. TWX: 910-595-1578DATAN 
US LKARW ..... 663, S84, 719. 722. 767, 783. 805, 820 

DATATRONIC SYSTEMS CORP, Computer 
Sciences Div, Bx44128 EEM/NMR, Panorama City, CA 
91412-0128, Tel: 818-988-5290; Empl.: 150 

DATA WORLD PRODUCTS, Second N.H. Tpke., 
Francestown, NH 03043, Tel: 603--588-3746; Sis. Mgr: 
Stephen BerTy . . 

DATAWRAP, INC., 37 Water Sl, Wakefield, MA 01880, Tel: 
617-246-5757, FAX: 617-246-5758; Empl: 16; Sis. Mgr: 
Tony Lockwood 

DA-TECH CORP, 141 Railroad Drive, Ivyland, PA 18974, 
Tel: 215-322-9410; Empl.: 11 0; Sis. Mgr: Bradford W. 
Bentz 

FAX: 508-339-6356 
DATEL, INC" 11 Cabot Blvd., Mansfield, MA 02046-1194, 

Tel: 508-339--3000, TELEX: 174388; EmpL: 550; SIs. Mgr: 
N. Renaud ............................... 1)01167-1175 

Local Se/es Offices & Reps 
AL Hunlsville, Advanced CoI11ls. Mkt. .... 205-881-5493 
AZ. Phoenix, Tech. Sis. ................... 602-246-1614 
CA Santa Ana, Dalel ..................... 714-835--2751 
CO Denver, EIcom, Inc. ................... 303--337-2300 
CT Southbury, Dynamic Technlgs. ........ 203--262~220 
FL Coral Springs, H. A., Inc. .............. 305-752-7520 
GA Norcross, Advanced CoI11ls. Mktg. . . .. 404--448-7025 
IL Hoffman EstaIes, Carvel Engrg. & Sis. 

....................................... 312-685-8800 
IA Cedar Rapids, Ensco-Rep, Inc. ........ 319--396-1109 
KS Wich~a, Ensco-Rep Inc. ............... 316--683-1070 
MD Columbia, Defta III Assocs. .. .. .... . ... 301-730-4700 
MA Mansfield, Datel .................. _ ... 508-339--3000 
MI Auburn HQts., Infinity, Inc. ............. 313--853--9880 
MN Edina, Carvel Engrg. & Sis. . . . . . . . . . . .. 612-635-7929 
MO Maryland Heights, Ensco-Rep, Inc. .... 314--423--3935 
NJ Fairfield, ASTROREP, Inc .... _ ........ _ 201-808--0025 
NM Albuquerque, S & S Technlgs. Inc .... 505-255-5599 
NY Babylon, Astrorep..................... 516-422-2500 
NY CI8I1< Mills, KlM--Garner ......... __ .. 315-853--6126 
OH Cleveland, Arthur Baier Co. ........... 216-461~161 
PA Feasterville, Knowles Assocs. ......... 215-322-7100 
PA Pittsburgh, Arthur Baier Co ......... _ .. 412-367-7799 
TX Carrolnon, Tech. Mldg., Inc. ........... 214--387-3601 
UT San Lake City, EIcom, Inc. ......... _.. 801-486-4233 
WA Bellevue, Advanced Power CoI11l$. ... 206--527-7945 
WA Seettle, Advanced Power CoI11ls. _. _.. 206--747-9127 
WI Sheboygan. Carvel Engrg. & SIs. ...... 414--457-8800 
Can Burnaby, B.C, VHel EIctms: ........... 6~82-3139 
Can Kanata, Ontario, VHel Elctms. ......... 613--592-0090 
Can Lachine, Quebec, Wei Elctms. ........ 514--636-5951 
Can Mississauga, Ontario, Vnel Elctms. .. " 41 ~76-972O 

Local DislTibulors 
AL Huntsville, Magaro 8. Assocs. .....•... 205-882--0827 
FL Orlando, Magaro & Assocs. ........... 407-859--6546 
GA Atlanta, Magaro & Assocs. __ .... 404--451-8662/8876 
NC Greensboro, Magaro & Assocs. ....... 919--294-4783 

DATRON INSTRUMENTS, A Wavetek Company, 
.Hurricane Way, Norwich, England, UnHed Kingdom NR6 
6JB, Tel: 803--404824, TELEX: 851975173, FAX: 603--
463670 

DATRON INSTRS, INC, 3401 SW 42nd Ave, Stuart, FL 
33497, Tel: 305--283--0935, TELEX: 525724; FSC No.: 
66-15b,66-23F,66 Part II SECT Ii, J; Empl.: 120; Sis. Mgr: 
Irene Bugno 

DATRON SYSTEMS, INC, 200 West Los Angeles Ave., 
Simi Valley, CA 93065-1650, Tel: 805-584--1717, TWX: 
910-494--2787, FAX: 805-52&-0885; FSC No.: 32255; 
Empl. 160; Sis. Mgr: Bruce Strean, VP Mktg. 

DATUM INC., Timing/ABeom Divisions, 1363 S. 
State College Blvd., Anaheim, CA 92806--5790, Tel: 714--
533-6333, TELEX: 4722045 (intl), TWX: 910-592-1289; 
FSC No.: 31160; Empl: 280; SIs. Mgr: Charles Neumann 
............................... _ ... _ .... _. 1)01088,1176 

Local Sales Offices & Reps 
AL Huntsville, Southern Mldg. Assocs. Ltd. 

....................................... 205-~02O 
CA Anaheirn, Datum.. .... .. .. .. .. .. .. .... 714--533-6333 
CA San Diego, M. Ficken ................. 619--292-9392 
CA Santa Clara, WardlDavis Assocs. . . . .. 408-245-3700 
CO Aurora, Vic Meyers Assocs. Inc. . . . . . .. 303--629--9676 
CT Mt Carme\ Scientific DYes.- Connecticut . 

. ....................................... 203--248-9361 
FL Longwood, Southern Mldg. Assocs. Ltd. 

....................................... 407~2-7317 
FL Satellne, Southern Mldg. Assocs. Ltd 

407-777-3587 
GA Marietta, Southern Mldg. Assocs. Ltd. 

. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 404--565-0603 
IL Des Plaines, Marsland Assocs. ....... 312-298--2620 
IN Indianapolis, Marsland Assocs. ....... 317-293-5437 
MA W8ftham, Scier1tific Devices-_ England 

............................. " . . . . . . .. 617-890-2252 
MA Wayland, Daner-Hayes ............... 508-855-0888 
WI N_ Berlin, Marsland ................. 414--786-6611 
MN Minneapolis, Marsland Assocs. ....... 612-545-4481 
MO St Louis, Marsland Assocs. ........... 314--991-1399 
NJ Haddonfield, G. L Williams Assocs. ... 609-42~060 

664 North American offices only. For worldwide reps & distributQrs, seeVol. W. EEM 1989 



Manufacturers and Sales Offices Directory 
NM Albuquerque, Vic Meyers Assocs. Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . • . . • 505-884-8878 
NC Greensboro, Southern Mktg. Assocs. Ltd. 

· . . . . •. . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . .. 919-854-5588 
OH Dublin, Micro SIs. Corp ................ 614-792-9117 
OH No. Olmsted, Micro SIs. CoIJl ........• 216-734-3080 
OK Tulsa, Data Mktg. Assocs. ............ 916-494-2711 
TX Austin, Data Mktg. Assocs. ............ 512-338-4701 
TX Dallas, oata Mktg. Assocs. ............ 214-861-0300 
TX Houston, Data Mktg. Assocs. ......... 713-954-5020 
TX San Antonio, Data Mktg. Assocs. . . . . . . 512-342-3031 
UT San Lake City, Vic Meyers Assocs. Inc. 

....................................... 801-581-1760 
MD Rockville, Creative Mktg. Assocs. ..... 301-251-4100 
WA Seal1le, Comptronics .....•.....•..... 206-284-4642 

DAVIDGE CORPORATION, 94 Commerce Dr, Buellton, 
CA 93427, Tel: 805-688-9598, FAX: 805-888-3306; SIs. 
Mgr: Dean Davidge 

DAVIES, HARRY, MOLDING CO, 4920 Bloomingdale 
Ave., Chicago, IL 60639, Tel: 312-622-8966; FSC. No.: 
72512; Empl: 113; Sis. Mgr: Leo A. Sera; Dis!. Mgr: Lee 
A. Sera 

DAYCO PRODUCTS, INC, P.O. Box 1004, Dayton, OH 
45401-1004, Tel: 513-226-5923, TELEX: 288219, TWX: 
810-459-1822; Empl: 4500 

DA YTRONIC CORP. Hawker Siddeley, 2589 COrporate 
PL Miamisburg. OH 45342, Tel: 513-866-3300, TWX: 810-
473-2978, FAX: 513-866-3327; Empl.: 180; Sis. Mgr: John 
A. Perkins 

DBA SYSTEMS, INC, P.O. Drawer 550, Melboume, FL 
32902-0550, Tel: 305-727-0660, TELEX: 56-4383; Empl: 
740 

D-B-DEVELOPMENTS, 201 Mill SI., Rome, NY 1344(1 Tel: 
315-338-2184; Empl: 3 

DCI INC., 14612 W. 117th Street, P.O. Box 215, Olathe, KS 
66061, Tel: 913-782-5672, FAX: 913-782-5766; FSC No.: 
58677; Empl: 25; SIs. Mgr: Larry Shenon ...... B·l061; 

Local Sales Offices & Reps 
AI. Huntsville, Saber Assocs. ............ . 
AZ. Phoenix, J. Smith & Assoc. .......... . 
CA Los Angeles, Power Partners ........ . 
CA MIn. View, XEL ...................... . 
CO Colorado Springs. J. Smith & Assoc. .. 
CT Tolland, R G. Assoc. ................. . 
FL Melbourne, Saber Assocs. ........... . 
GA Lewrenceville, Saber Assocs. ........ . 
IL Chicago, Commodore I .............. . 
MO Raytown, Verlec ..................... . 
MA Marchlield, R G. Assocs. ............ . 
MN Minneapolis. Trask Engrg. ........... . 
MO Manchester, Vertec .................. . 
NJ Marlton, Anaieclro, Inc. ............... . 
NJ Scotch Plains, Analectro ............. . 
NM Albuquerque, J. Smith & Assoc. ...... . 
NY Pittsford, L-Tron ..................... . 
NC Clayton, Saber Assocs. ..... . 
OH Cleveland, Bradcor ........•..•....... 
OH Dayton, Bradcor ............•......... 
TX Dallas. Meas. Sys. & Sis. ............. . 
VA Alexandria, Analectro ................ . 
Can Montrea~ Que., Morrison & Force Dvcs. 

0·1380 

800-327-0853 
602-267-0981 
213-215-0800 
415-969-1222 
303-597-5343 
203-875-4201 
407-724-0920 
600-327-0853 
312-394-5441 
816-737-0377 
617-837-3290 
612-537-2434 
314-394-6242 
609-983-1088 
201-396-8310 
505-265-3406 
716-383-0050 
800-327-0853 
216-671-1200 
513-294-5477 
214-934-0247 
703-922-4317 

· . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . • . . .. 514-737-0072 

DEAl< TECHNOLOGY, INC. See Elpaz Instruments, 
Inc. 

DE ANZA MFG. & SVCS. INC, 310 E. C8ribbean Dr. 
Sunnyvale, CA 94089, Tel: 408-734-2020, FAX: 408-734-
2580; FSC No.: 5935 & 5965; Empl: 100; SIs. Mgr: 
Michael A. Takahara 

DEARBORN WIRE & CABLE, INC, 250 W. Carpenter, 
Wheeling. IL 80090, Tel: 312-459-1000, 600-323-0198, 
TWX: 910-253-0343, FAX: 312-459-0170; FSC No.: 28105; 
Ernpl: 135; SIs. Mgr: Ray Grabowski; Oist. Mgr: Donna 
Kudlicki 

DE COURSEY ENGINEERING LABORATORY, 
11828 w. JeIIerson, Culver City, CA 90230, Tel: 213-EX7-
9668; Empl.: 7 

DEGUSSA CORP, Temperature Sensing Products, 
104 New Era Drive, So. Plainfield, NJ 07080, Tel:. 201-757-
6500, TELEX: 4754247, FAX: 201-757-8561;FSC No.: 
830673043; SIs. Mgr: David W. Molnar 

Local Sales Offices & Reps 
CA MIn. Vi!l\V, Gado Instr. Sis. ...•........ 415-961-2222 
CA San Dimas, RDX CoIJl ............... 714-599-0965 

CO unleton, Bennen CO. .....•........... 303-933-1690 
IL Woodstocl<, TMIinc. ......•........... 815-385-2212 
KS Louisburg. Advanced IOOL Syss. Co. .. 913-837-4328 
MN Maple Grove, Pyramid Controls ....... 612-420-7579 
NJ Hohokus, Par Assocs. ................ 201-444-6200 
NY Fairport, Protech Controls COIJl ...... 716-377-4310-
PA Bethel Park, Advance Inslrs. SIs. ...... 412-835-6200 
PA Doylestown, Scol1lnstrs. Inc. ... . .. .. .. 215-348-8989 
TN Knoxville, Hile Controls 01 TN......... 615-584-0208 
VA Chester, Hile Controls 01 VA .......... 804-796-3001 
WA Medical Lake, Calvert Controls Inc. ... 509-244-3601 

DEI, 230 N. Market PL Escondido, CA 92025, Tel: 619-743-
8344, FAX: 619-743-5297; Empl: 30; Sis. Mgr: Malt 
Pedote 

DEK INC, 3460 Swenson Ave., St Charles, IL 60174, Tel: 
312-377-2575, FAX: 312-377-0372; EmpL: 115; Sls.Mgr: 
LRPappone 

DELBERT BLINN CO, Box 2007, Pomona, CA 91769, Tel: 
714-629-3900, FAX: 714-622-6218; Empl: 6 

FAX: 914-699-4005 
DEL ELCTRNS. CORP., 250 E. Sandford Blvd., Mt 

Vernon, NY 10550, Tel: 914-699-2000, TWX: 710-562-
0130; FSC No.: 01378; Empl: 115 
. .. . . . ... ... .... . .. .. A.1088-1069, 2277; 001719-1723 

Local Sales Offices & Reps 
AZ. Tempe. Trembly Assocs. .............. 602-967-2058 
CA Los AlamHos, Power Specialist. Inc. ... 213-594-9418 
CA Mountain View, Leddy Assocs., Inc. ... 415-969-6313 
CA Santa Clara, Sourcetronics, Inc. ....... 408-988-8801 
CO Wheatridge. Trembly Assocs. ......... 303-421-8900 
IL Elmhurst, ScoI1 Assoc. ................ 312-279-5881 
IL Elmhurst. Scot1 Assocs. . . ... .. . . . . .. .. 312-279-5881 
MA Bu~ington, Ta Tel< .. . .•. .•.. .. . . . ... .. 617-272-4550 
MI Dearborn, PHcher-Poulin .. . .. .. . ... ... 313-562-5450 
MN Burnsville, Allied Comps. Reps.. Inc. ... 612-435-7876 
NY Las Vegas, Trembly Assocs. .......... 702-739-9770 
NM Albuquerque, Trembly Assocs. .. . . . . .. 505-266-8616 
NY E. Syracuse, Nycom Inc. .............. 315-437-8343 
PA Ardmore, Marlin Assocs. .............. 215-649-8332 
TX Richardson, Barry Sis. ................ 214-234-0255 
UT Salt Lake City, Trembly Assocs........ 801-486-5292 
Can Toronto, ant, Norgay Entprs. Ltd. ..... 416-234-8966 

DELEVAN/SIIGDivisions 
AMERICAN PRECISION INDl!~"TRIES 
E .... _~t.G_ 

FAX: 716-652-4814 
DELEVAN DIV., American Precision Inds. Inc., 270 

Quaker Rd., E. Aurora, NY 14052, Tel: 716-652-3600, 
TELEX: 91-293; FSC No.: 99800; Empl: 300; SIs. Mgr: 
Denis Kohlhagen .......•..•..•...•.....•. A.1240-1245 

Local Sales Offices & Reps 
AI. Decatur, EI Tech. . . . . . . . . . . . . . . . . . . . . . 205-353-7899 
AZ. Phoenix, Toward Engrg. .............. 602-955-3193 
CA Chatsworth, First Rep. 01 S. CA ....... 818-718-6155 
CA Del Mar, Ga/axie Sis. Int'l ..•.......... 619-480-5540 
CA EI Tom. Delevan. ...•. . .. . .. .. . . .. .. .. 714-788-5522 
CA F~ Advanced Technlg. Sis. .... 415-651-6402 
CO Englewood, Romulus ...........•••... 303-770-4888 
FL Hollywood. Askland E/cIm. Comps. '" 305-987-1074 
Il Downers Grove, Mornak Sis. ........ " 312-963-6400 
IN Fort Wayne, Liberty SIs................ 317-888-8396 
IN New Albany, Liberty SIs. .............. 317-888-8396 
IA Cedar Rapids, C. Hom & Asst ........ 319-393-8703 
KS Parker, S. W. Wollard .•........... :... 913-898-6552 
MD Lutherville, D. A Dougherty Sis. Co. •.. 301-321-7890 
MA Sterling. Compatible COmps. .......... 617-422-6762 
MN Mendota Hgts., G-II Sis. ., . . . . . . .. . .... 612-454-3086 
NJ Bellmawr, TAl ......•••..•.........•.. 609-933-2600 
NY Johnson City, Tech-Mark .......... '" 607-729-6340 
NY Manhassett, Ballou, Inc. .••..•....... " 516-627-1151 
NY Mendon, Tech-Mark .•....... '" ...... 716-824-3840 
NY Utica, T~h-Mark .......•..... ,....... 315-733-0575 
NC Raleigh. Godwin ...................... 919-878-8000 
OH Troy, M & T SIs. ..•.....•...........•. 513-339-5892 
TX Irving. Kite E/cIm. Sis. Co. ............. 214-986-0321 
WA Bellevue, N. R Schultz. . . . . . . . . . . . . . .. 206-454-0300 
Can Mississauga. J. G. Weiss Co. Ltd. •.... 416-673-0011 

DELTA 
Can Nepean, J. G. Weiss Co. Ltd. .•.•. . . . . . 613-825-0545 
Can St Laurent, J. G. Weiss Co. Ltd. .•..... 514-337-5022 
Can Vancouver, J. G. Weiss Co. Ltd. .•...•. 604-873-1112 
Can Winnipeg. J. G. Weiss Co. Ltd. .•..•... 204-949-1877 

Local Distributors 
CA Irvine, fIT Multicomponents .......... 714-727-4001 
CA Santa Clara, WDG/Santa Clara .. .•... 408-727-2500 
CA Stanton. Inductive Comps. ............ 716-828-3420 
FL Ft LeuderdaIe, Bros. EIec. 01 FL ...... 600-331-8080 
IA Cedar Rapids, Dee EIctms. ...•....... 319-365-7551 
MA Burlington, Compatible Comps. ....... 617-270-9246 
MA SterUng. Competible Comps. .......... 617-422-6762 
MN Fridley, Voyager EIctms. CoIJl ........ 612-571-7786 
NJ E. Brunswick, Brothers EIctms. .. .. .... 201-238-2200 
NJ W. Bernn, Get ...•.................... 609-788-6767 
NY Bohemia, Gar-Lac.................... 516-567-4200 
NY Buffalo, Summit Distrs................. 716-884-3450 
NY Farmingdale, Mi/gray/New York ...... 516-420-9800 
NY Plainview, ACI EIctms. ................ 516-293-8630 
PA Nonistown, Centuty E/cIm. Comp. .... 215-831-5400 
TX Fort Worth, Patco Supply ............. 817-429-8596 
Can Burnaby e.G. R-A-E Indl EIctms. Ltd 

......................•................ 604-291-8886 
Can Don Mills, Ontario, Saynor Varah EIctms. 

· . . . . . . . . . . . . . . . • . . . . . • • . . . . • • . . • . . • . • . 416-445-0723 
Can Montreal, Quebec, PreIco Elctms. Ltd. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 514-389-8051 
Can Pointe-Claire Quebec, Future E/cIm. .• 514-694-7710 

DaTA DESIGN, 5775 Kearny Villa Ad., San Diego, CA 
92123-1111, Tel: 619-292-5000, TWX: 910-335-1215, 
FAX: 619-277-7884; EmpL: 110; SIs. Mgr" Bob Williams 

DaTA ELECTRONICS MFG. CORP, 416 cabot St. 
Beverty, MA 01915, Tel: 617-927-1060, TELEX: 710-347-
0631; FSC No.: 00795; Empl: 210; Sis. Mgr: S. J. 
Somerset; Oist. Mgr: R J. Cullinan 

DELTA M CORPORATION, 525 Warehouse Rd., Oak 
RIdge, TN 37830, Tel: 615-483-1569 

A~LT~ 
FAX: 415-770-0122 

DELTA PRODUCTS CORPORATION, 3823 
Spinnaker Ct, Fremont. CA 94538, Tel: 415-770-0660; 
Ernpl: 15 LocaI/2OOO Overseas; Sis. Mgr: Joe Desmond; 
Dist. Mgr: Joe Desmond ................ A·1648-1650; 

C·1328-1329, 1642-1643 

Local Sales Offices & Reps 
AI. HuntsviHe, Technlg. Mk1g. Assocs. Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 205-883-7893 
CA Newport Bch., Venture TecIt Sis. ..... 714-646-6475 
CA Santa Clara, Gagner-Toomey Assocs. 

• . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . 408-244-2200 
CT North Haven, Kitchen & Kutchen ....• 203-239-0212 
GA Atlanta, :rechnlg. Mktg. Assocs., Inc. ... 404-446-3565 
II.. WheeNng. United Prods. Co. .......... 312-459-1222 
MA Bu~ington, Kitchen & Kutchen ........ 617-229-2660 
MN Edina, Hanna lind Ltd. •............... 612-925-5700 
NJ Berkley Hgts., Cambridge & Allen Assocs. 

•....•.......•.••...••...•.••.. " .. .. .• 201-484-0203 
OH Shaker Hgts., Omega Sis. Inc. ........ 513-434-5507 
OH University Hgts., Omega SIs.-Cleveland 

OK Tulsa, Advance TecIt Sis. ......•..... 
TX Houston, Texorna Tech. Sis. .••.....•. 
PR San Juan, E/cIm. Tech. Sis. ...•.•....• 

Local DistributoIs 
AI. Huntsville, Hammond EIctms. ........ . 
CA Buena Park, Cypress EIctms. ........ . 
CA Fullerton, Pyramid EIctms. .•.•.....••. 
CA San Diego, Cypress EIctms. •...•..... 
CA San Diego, Pyramid EIctms. •.•.•.•••. 
CA San Diego, Sigma EIctms. ......•.•.•• 
CA San Jose, Compass Comp. .••.•.•...• 
CA San Jose, Sierra West •.•......•.•.... 
CA Santa Clara, Cypress EIctms. ..•••.••• 
CA Santa Clara, Pyramid EIctms. ••.•..... 
CO WheaIridge. Added Value EIctms. .••.. 
CO Wheatridge, Cypress EIctms. ........ . 
CT Wallingford. Cronin EIctrn .•.......... 
FL Ft Lauderdale, Hammond f?cIrns. .... 
GA Norcross, Hammond EIctms. .• " .•.•... 
MD BeltsviHe, Pertricko Sis. •...•.....•.•.. 
MA ....................................... . 
MA Needham, Cronin ., ..•.....•.•.....•.. 
MA Wilmington. JV EIctms. ...•...•.....•. 
MN Minneapolis, Berquist Co. ............ . 

216-751-9600 
918-664-0462 
713-462-1432 
809-720-1300 

205-830-4764 
714-521-5230 
714-773-0781 
619-535-0011 
619-271-5404 
619-565-2000 
406-432-7575 
408-435-7477 
408-980-2500 
408-727-9810 
303-422-1701 
303-431-2622 
203-285-3134 
305-973-7103 
404-449-1996 
301-937-4960 
617-657-6523 
617-449-5000 
617-273-4300 
612-835-2322 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 665 



DELTA 
NH Hudson, TNT EIcIms. ..•..•.....•..•.• 603-88(}-8300 
NJ C8mden, General Radio ......•.•..•.• 609-964-8560 
NY Ml Vernon, OAR Indl........... ... .• 914-699-2224 
NC Greensboro, Hanvnond EIcIms. .•. . . • • 919-275-6391 
OH Cincinnati, Schuster ..••......•..•..•. 21&425-8134 
OR Beaverton, Cypress EIcIms. •.. : ...•.. , 503-641-2233 
PA Harrisburg, PytIronics ..••.••..•...•.•• 215-643-2850 
TX Allen, Prime 0is1rbg. Co. .............. 800-526-7478 
TX Dallas, Cypress....................... 214-689-1435 
WA Bo1heI~ Cypress EIcIms. .............. 206-483-1144 
WA Kent, Pyramid EIcIms. ................ 206-872-5800 
Can Mississauga, Ont.. Prelco EIcIms. ..... 418-678-0401 
Can Montreal, Prelco EIcIms. .............. 514-389-8051 
Can Nepean, Ont.. PreIco Elctms. .......... 613-726-1800 

DelTA WIRE & CABLE CO. 1260 NeiILn., North 
Chicago, IL 80084, Tel: 312-473-4990, FAX: 312-473-
2425; En1lL: 12; SI8. Mgr: Perry Stein 

DEL TEC CO. 13065 H Tom While Way, Norwalk, CA 90650, 
Tel: 213-92&-2304, FAX: 213-926-8536; En1lL: 7; SI8. 
Mgt: Dennis Onnan 

DELTEC CORPORATION, A Fiskars Co. 2727 Kurtz 
St, San Diego, CA 92110, Tel: 619-291-4211, 800-854-
2658, TELEX: 91(}'335-1241, FAX: 619-299-6124; FSC 
No.: 52297; EmpL: 200; SI8. Mgt: Jell Frank 

DEl-TElEPRODUCTS, See DEI 

'DELTROL 

FAX: 414-671-6809 
DELTROL CONTROLS, 2745 s. 191h St, Milwaukee, WI 

53215, Tel: 414-67HI800, TELEX: 26871; Empl: 250; Sis. 
Mgr: D. Uhen; Dist. Mgr: O. Uhen 
.. .. ... . . ... ... ... . .. . ...... .. a·1462-1463, 1658-1661 
Local Sales Offices & Reps 

AL Huntsville, JWL Assocs. ............ .. 
AZ Tucson. Earl Clemick & Assocs. ..... . 
CA Canago PIIIk, C & W Comp. Sis. .... .. 
CA Santa Clara, Gagner-Toomay Assocs. 

205-883-1712 
802-749-4003 
81&-70(}.2684 

.. .. .. . . .. . .. . .. . .. . .. .. .. . .. .. . .. .. ... 408-244-2200 
CO Boulder, Front Range MkIg. ........... 303-443-4780 
CT Bloomfield, Wood Sis. CoIp. .......... 203-243-0457 
FL Deerfield Bch. Jack Krutek & Assocs. 

GA Atlanta, JWL Assocs. ................ . 
IL Elk Grove Village. Tristar Group ..... . 
IN Wannamaker, Nationwide Comps. •..• 
MA Wakefield, Wood Sis. Corp. .......... . 
MN St Pau~ Kencotronics, Inc ........... .. 
MO Chesterfield, Weisler & Assocs. ...... . 
NY Pt Washington, Ashtec Inc. .......... . 
NY Rochester, Omni Sis. ................ . 
NC Pineville, JWL Assocs. ......... : .... .. 
OH Willoughby, Nationwide Camps. .... .. 
PA Valley Forge. Providence MkIg. ...... . 
TX Houston, Weisler& Assocs. .......... . 
UT Midvale, Front Range MkIg. .......... . 
WA Vancouver, Halbar Assocs. .......... ; 
WI Milwaukee, Wer1dng 100 Sis. ........•. 
Can Laval Que., Elcom GaM, Inc. .......... 

Local Distributots 
AL BinTlingham. American EIctm. Supp. .. 
At Montgomery, Southern Controls ..... . 

305-427-4202 
404-32(}'7643 
312-593-0200 
317-872-7207 
617-245-8300 
612-645-7717 
314-537-0010 
51 &-767-0336 
71 &-342-5270 
704-541-5750 
21 &-94&-3226 
215-935-3300 
713-467-1862 
801-566-2500 
206-896-0170 
414-864-2225 
514-666-3361 

205-942-4656 
205-2n-5030 

DELTROL ., 
cOnfiPO,B 

RELAYS· SOLENOIDS· TIMERS· SOLENOID VALVES 

FULL LINE AUTHORIZED DISTRIBUTOR 

~~t;!J 
ELECTRIC SWITCHES 

I • COR P.O RAT. D 
2478 Fletcher Dr., Los Angel .. , California 90039·2897 , 

I Toll SOO-421-S.855 Call 

CA:SOO-252-4640 
TEL:213-660-1310 I 
FAX:213-660-51301 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION-Sloo. FREE CATALOG 31EM on REQUEST 

Manufacturers and Sales Offices Directory 
Tempe, Control Design ............... 802-629-7981 
Little Rock, CarIton-Bates Co. ...•..... 501-562-9100 
Buena PIIIk, Control Design ....... ;.. 213-802-2429 
Canoga PIIIk, C & A Elctms. .......... 81 &-34(}.8022 
San Jose, Consorrdaled Parts . . . . . . . . . 408-435-1200 
Tustin, Western Switches ............. 714-259-8144 
Van Nuys, W8!rGarde Camps. . . . . . . . . 213-673-4802 
Denver, Integrated EIcIms. .....•...•.• 303-292-6121 
Hartford, Hatry EIcIms. •.•..•.... ;..... 203-527-1881 
Waterbury, Century EIec. "........... 203-755-0405 
Altamonte Springs, Control Des. ...... 407-78&-3220 
FL lauderdale, SE EIcIms. ............ 305-563-4131 
Lakeland, Wes-Garde Camps. ........ 813-644-7564 
Oriando, EMSCO ..................... 407-849-6362 
Stone Mountain, Control Des. ......... 404-979-3500 
Bensenville, Gould EIcIms. ........... 312-86(}. 7171 
Villa PIIIk, MeMn EIcIms. ............. 312-279-5015 
Indianapolis, Control Design .....•.... 317-766-4559 
Devenport, Warren Radio ............. 319-322-5301 
Dubuque, Miller EIec. Supp. ...•..•.••• 319-566-1469 

Local Sales OffIces & Reps 
AL Huntsville, E.MA . ... .. .. .. . • .. .. •. .. •• 205-53&-3044 
AL Huntsville, EIctm. MkIg., Inc. • . . . . . . • • • . 205-637~7363 
AZ Phoenix. Chaparral Eictm., Inc, •••.•.•. 802-252-0897 
CA Irvine, Comp. MkIg. Assocs. ........... 714-951-5950 
CA San Mateo, Comp. MkIg. Assocs. ..... 415-345-7373 
CO Arvada, DeIconec .... .. .. .. . • .. .. . . .. . 303-422-7023 
CT W. Hartford, Nova Assocs. (M-R Tech. Sis.) 

....................................... 203-521-2101 
FL Margate, EP.M. Corp. ................. 305-9n-0331 
GA Decatur, EAR, Inc. ................... 404-861-1800 
IL Northbrook, H. Benjarrin & Assoc. ••.. 312-272-2900 
IA Marion, Ensco-Aep, Inc. ............... 319-3n-8551 
KS Wichita, Ensco-Rep, Inc. .............. 318-683-1071 
MA Braintree, Nove Assocs. .............. 617-848-9330 
MI Southfield, R C. Nordstrom & Co.. . • .. 313-559-7373 
MN Minneapolis, Electro-Serv ............. 612-33&-3475 
MO Maryland Heights, Ensco-Aep, Inc. .... 314-423-3935 
NJ Cherry HU~ Metz-Benham Assocs., Inc. 

.. . .. .. . .. .. .. .• . .. . .. .. . .. . . .. . . .. . . • . 809-424-0404 

AZ 
AR 
CA 
CA 
CA 
CA 
CA 
CO 
CT 
CT 
FL 
FL 
FL 
FL 
GA 
IL 
IL 
IN 
IA 
IA 
IA 
IA 
KS 
KS 
KV 
MD 
MA 
MA 
MI 
MI 
MN 
MO 
NH 
NJ 
NJ 
NY 
NY 
NY 
NY 
NO 
NO 
OH 
OH 
OK 
OK 
OR 
PA 
PA 
PA 
SO 
TN 
TX 
TX 
TX 

Marion, Control Des. .................. 319-373-2923 NY Marcellus, J. G. Welch Assocs. . . . . . .• . 315-685-6280 
Patchogue, Optimum Sis. .••..•....... 516-758-0644 West Des Moines, Aamco Co. ........ 515-225-6933 NY 

Kansas City, Komfield Thorp EIec. .... 913-321-7070 NY Rochester, J. G. Welch Assocs. ....... 716-244-1100 
WIChita, Kriz-Devis Co. ............... 316-267-4354 NY Rochester, Mullahy-Welch Sis. •. .. .. .. 716-266-2798 
LouisvUIe, Peerless EIctm. Equip. ..... 502-637-7674 NC Raleigh, C-Tech Sis. .................. 919-84N)202 
Aberdeen, Haroo Elctms. ............. 301-83&-7990 OH 
Brighton, Interstate Elctms. Equip...... 617-762-9000 PA 

Worthington, Dynel Corp. ............. 614-43&-9452 

UT 
VA 
VA 
WA 
WI 
WI 
WI 

Westborough, In Stock Prods. ........ 50&-87(}'5750 
Jackson, Fulton Radio Supp........... 517-784-6107 
Madison Hgts., Gelco lnell Elctms. .... 313-542-8090 
Minneapolis, Control Design.......... 612-721-6555 
St Louis, W8!rGarde Comps. ..•...... 314-567-7n6 
Keene, Tradesmen EIctrL Supp. . _ . . . .. 803-352-1205 
Oakland, Relay Specialties............ 201-337-1000 
Raritan, Masters EIctm. ............... 201-725-3533 
Hauppauge, Breadline EIcIms. ........ 51&-231-4100 
Hempsteed, Devis EIcIms. •..•........ 51 &483-9200 
Rochester, Masllne EIcIms. ..•........ 716-546-5373 
Vestal, Wholesale EIec. SUpp.......... 607-729-1526 
Fargo, WESCO ....................... 701-232-4446 
Mlno~ John Iverson Co. . . . . . . . . . . . . . .. 801-852-4466 
Akron, AESCO EIcIms. .•......•....... 216-762-6818 
WICkliffe, Gateway Megatech .......•. 216-953-0333 
Ardmore, Ardmore EIec. Supp. •.•.•.•. 405-223-3571 
Tulsa, Radio, Inc. ..................... 91&-587-9123 
Portland, Dunn Elec. .................. 503-285-0214 
Ene, Rem EIcIms... .. .. .. .. .. .. .. .. .. . 814-453-5626 
Malvern, Control Design .............. 215-29&-0150 
Philadelphia, Undley Elec. ....•...•... 215-329-7005 
Aberdeen, Plainsoo ................... 605-225-7100 
Knoxville, CEO ....................... 651-52HI262 
Dellas, Control Design ................ 214-35&-1441 
Lubbock, R & R Elec. Co. ............. 80&-765-7727 
San Antonio. Blackburn Drives Controls 
. . ........... .. . .. . .. . ... .. . .... .. .. ... 512-349-2621 
Saft Lake City, Kimball Elctms. . . . . . . .. 801-32&-2075 
Glen Allen, Hermitage Ois1rs. ......... 804-799-3830 
Staunton, Southern Elec. ...•......•.. 703-88&-6218 
Kent Pyramid EIcIms. .;.............. 206-872-5800 
Manitowoc. Englewood Elec. . • . . . . . • .. 414-684-6653 
Milwaukee, Marsh Elctms. ............ 414-475-8000 
New Berlin, Control Design........... 414-784-1015 

DEL TRON, INC. P.D. EIox 1369, WlSS8hickon Ave., N. 
Wales, PA 19454-9990, Tel: 215-699-9261, FAX: 1 215 
699 2310; Empl:175-180; SI8. Mgr: Jack Phillips; Dis!. 
Mgr: UncIa SchepIse, Prod. Mgr. 

DENNIS CHEMICAL, 2700 Papin St, St LOUis, MO 63103, 
Tel: 314-n1-1800, FAX: 314-nl-8398; EmpL: 70; SI8. 
Mgr: Charles F. Seger III; Dist. Mgr: Charles F. Seger III 

DENNISON MFG. CO, 300 Howard St, Framingham. MA 
01701, Tel: 617-879-0511, TELEX: 94&-478; FSC No.: 
5975;2310; EmpI.: 8000; Sis. Mgr: George Curtis; Dis/. 
Mgr: Don Malloy 

DENSEPAC MICROSYSTEMS; INC. 7321 Uncaln Way, 
Garden Grove, CA 92641-1428, Tel: 714-69&-0007, 80(}-
64-CHIPS, TWX: 51 (}'601-1otS; Empl.: 50; Sis. Mgr: 
Stephen J. Whyte 

~c:: DENSITRDN 
....., CORPDRATION 

FAJ<:213-534-8419 
DENSITRON CORPORATION, Densitron 

International, 2540 W. 237th St, Torrarn;e, CA 90505, 
Tel: 213-53(}.3530, TWX: 91(}'349-8200; FSC No.: 62483; 
Empl: 42; Sis. Mgr: Kevin Finn; Di8l. Mgr: Kevin Finn 
. .... .. . .. . .. . ....... ... .. . ... . .. . . . .. . . ... a.l062-1063 

SC 
TX 
WA 

Wynnewood, Metz-Benham Assocs., Inc. 
....................................... 215-896-7300 
Greenville, EIctm. MkIg. Assoc., Inc. .•. 803-233-4637 
Seagoville, OeIIaComp., Inc. •..•..•... 214-287-6333 
seattle, J. J. Assocs., Inc. ............. 206-24&-6619 

DERINGER MFG. CO. 1250 Townline Road, Mundelein, It. 
60060, Tel: 312-566-4100, TWX: 91(}.685-4321,FAX:312-
566-5370; SI8. Mgt: W. Johnston 

DESIGNATRONICS, INC. See Automatic Coil Corp., 
Sub. Designatronics, Inc. 

DESIGN AUTOMATION, INC. 809 Massachusetts Ave., 
Lexington, MA 02173-3992, Tel: 617-862-8998, TELEX: 
247346 SasB U~ FAX: 617-862-3769; FSC No.: 40417; 
EmpL:9 

DESIGN COMPONENTS. INC, 1 Kenwood Circle, 
Franklin, MA 02038, Tel: 508-52&-7300, 8O(}-341-4811, 
FAX: 508-52(}.1424; Empl: 60 

OESIGN TECHNOLOGY, lD5(}.R Pioneer Way, EI Cajon, 
CA 92020, Tel: 619-44(}.7686, TELEX: 503476; FSC No.: 
619-440-8048; EmpL: 50; SIs. Mgt: Michael Golden; Dis/. 
Mgr: Sherry Golden 

DESPATCH INDUSTRIES, 619 S.E 8th St, P.O. EIox 1320, 
Minneapolis, MN 5544(}.132O, Tel: 612-331-1873, TELEX: 
29-0704, TWX: 6266-5512; EmpL: 525; SI8. Mgr: P. Olson 

DETORONICS CORPORATION, 10660. E Rush St, S. EI 
Monte, CA 91733. Tel: 81&-579-7130, TWX: 91(}'587-
3436, FAX: 81&-579-1936; FSC No.: 29867; EmpL: 45 

DETRorr TESTING LABORATORY, INC. 8720 
NorthendAvenue, Oak PIIIk, MI48237, Tel: 313-398-2100, 
TWX: 51 (}.801-5345, FAX: 313-589-0865; FSC No.: 0739; 
EmpL: 100 

DEUTSCH RElAYS, INC. 65 Daly Road. Eest ~hport, 
NY 11731, Tel: 516-499-6000, TWX: 51(}.226-0233. FAX: 
516-49!H1OOO-254; EmpL: 400; SI8. Mgr: Jack Ailey; Dist. 
Mgr: Steve Salonills 

DEV AR, INC. P.O. EIox 589, Bridgeport, CT 06601, Tel: 203-
366-6751, TELEX: 96-4234, FAX: 203-366-3747; EmpL: 
80; Sis. Mgr: T. W. Tomasko 

DEVCO ENGINEERING. 36 Pier Lane West, Fairfield, NJ 
07006,Tel: 201-cAlH1321 , TELEX: 139-340; EmpL: 36 

DEVElCO, INC. 175 Nortech Pkwy. San Jose, CA 95134-
2306, Tel: 406-945-6500, TWX: 91(}'339-9295; EmpL: 50; 
Sis. Mgr: W. J .. Baker 

DEXTER RESEARCH CTR., INC. 7300 Huron River Dr. 
Dexter, MI 48130, Tel: 313-426-3921, TELEX: 757075 
DEXTER RES UO; Empl: 22; SI8. Mgt: Robert Toth Jr. 

DEYOUNG MANUFACTURING. INC. 12920 N.E 1251h 
Way, Kirkland, WA 98034, Tel: 206-823-4798, FAX: 206-
621-8633; FSC No.: 54937; EmpL: 70; 'SIs. Mgr: Ted 
Johnson 

DGH CORPORATION, P. O. EIox 5638, Manchester, NH 
03108, Tel: 803-622-0452, TWX: 510 601 6112, FAX: 803-
622-0487; Empl: 10 

666 North American offices only. Forworldwide.reps & distributors,see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 
DH PRINT, Technical Research Pari<, Riverton, WY 82501, I KY 

Tel: 307-856-4821, lWX:. 910-~9-4864, FAX: 307-856-ILA 
0412; Empl.: 185; Sis. Mgr: Rich Phillips; Disl. Mgr_' Rich LA 
Phillips MD 

LOUisville, P.I. Burks. . . . . . . .. . . . . . . . . .. 502-589-3960 
Lafayette, Ralph's of Lafayette ........ 316-234-0105 
New Orleans, Southern Radio Supp. .. 504-524-2343 
Gailhersburg, Pioneer Washinglon Elee. 

DIAGOSTIC INSTRUMENT CORP., 4 Copeland Dr_ Box 
J, Ayer, MA 01432, Tel: 506-772-4572, FAX: 506-772-
5210; Empl: 125; SIs. Mgr: Brad Barone 

DIALIGHT CORP., A Cambridge Elctrns. Inds. 
Co., 1913 Atlantic Ave., Manasquan, NJ 08736, Tel: 201-
223-9400, TElEX: 244536, FAX: 201-223-8786; Empl: 
400; Sis. Mgr: W. Moore .......... 8·1065,1133-1141 

Local Sales Offices & Reps 
AL Huntsville, Cartwright & Bean ......... 205-830-1540 
AZ Phoenix, Sheller-Kahn Co. ...... . . . . .. 602-257-9015 
CA Los Angeles, Landa & Assocs. ........ 213-879-0770 
CA Pleasanton, Moulthrop SIs. . . . . . . . . . . .. 415-463-0450 
CA Santa Ana, Landa & Assocs. .......... 714-543-7805 
CO Boulder, Camp. Prods. SIs. . . . . . . . . . . .. 303-530-2800 
FL FlLauderdale, Panamtech, Inc. ....... 305-587-3769 
GA Norcross, Cartwright & Bean .. .. .. .... 404-368-0160 
IL Rolling Meadows, Sumer, Inc. ......... 312-991-8500 
IN Indianapolis, Elctm. RepS- ............. 317-894-1414 
KS Shawnee Mission, Lowell Kangas & Assocs. 

....................................... 913-631-3515 
LA Covington, Cartwright & Bean ........ 504-892-1780 
MA Hingham, Northeast Reps., Inc ........ 617-749-8700 
MI Royal Oak, HilHronics . . . . . . . . . .. . . . . .. 313-435-0920 
MN Minneapolis, Professional Sales For 100 

.. .. .. .. .. .. .. ... ..................... 612-944-8545 
MS 
MO 
NY 
NY 
NC 
NC 
OH 
OH 

Jackson, Cartwright & Bean .......... 601-981-1170 
Sl Louis, Lowell Kangas & Assocs. ... 314-821-4050 
Liverpoo( Gen-Tech .................. 315-451-3480 
Melville, Parallax ..................... 516-351-1000 
Chartotte, Cartwright & Bean . . . . . . . . .. 704-536-0303 
Raleigh, Cartwright & Bean ........... 919-876-4130 
Dayton, Baehr, Greenleaf & Assocs. .. 513-439-0724 
Westlake, Baehr, Greenleaf & Assocs. 
....................................... 216-892-1770 

OH Worthington, Baehr, Greenleaf & Assocs. 
....................................... 614-847-0220 

OR Beaverton, Earl & Brown Assocs. ..... 503-643-5500 
PA Broomal( LD. Lowery ................. 215-356-5300 
PA Evans City, Baehr, Greenleaf & Assocs. 

TN 
TN 
TX 
TX 
LIT 
WA 

Knoxville, Cartwright & Bean ......... . 
Memphis, Cartwright & Bean ......... . 
Austin, Tesea ........................ . 
Dallas, Tesea ........................ . 
Woodscross, Comp. Prods. Sis ...... . 
Redmond, Earl & Brown Assocs. ..... . 

Local Distributors 
AZ Tempe, Bellinds. ................... .. 
AR Little Rock, Carleton-Bates Co. ...... . 
CA Alhambra, Harper 5.1.0. .. ............ . 
CA Buena PI<., Cypress Elect ........... .. 
CA Compton, Harper,5.I.1l .............. .. 
CA Garden Grove, Bell Inds. ............ .. 
CA Garden Grove, Richey Western Elee. 

CA Gardena, Bell Indus. ................. . 
CA Gardena, Cal Swilch & Signal ........ . 
CA Inglewood, Newark EIctms. .......... . 
CA Roseville, Bell Inds. .................. . 
CA Sacramento, Sacramento Elctms. .... . 
CA San Diego, Harper S.I.D. .. .......... .. 
CA San Diego, Richey Western Elctms. .. . 
CA San Jose, Richey Western .......... .. 
CA Santa Clara, Cypress Elctms. ........ . 
CA Santa Clara, Harper S.l.D ............ .. 
CA Santa Ciera, Richey Western Elctms. 

CA Sun Valley, Richey Western Elee. Inc. 

412-776-2151 
615-693-7450 
901-362-8345 
512-834-8374 
214-553-1200 
801-292-8862 
206-865-5064 

602-966-7800 
501-562-9100 
213-289-0255 
213-744-0355 
213-979-5090 
714-895-7801 

714-895-0060 
213-515-1800 
213-770-2330 
213-671-7378 
916-969-3100 
916-441-4821 
714-560-8545 
619-271-4511 
408-432-7100 
406-980-2500 
408-986-60;41 

406-727-7411 

....................................... 213-766-3800 
CA Sunnyvale, Arrow Elee. ............... 406-745-6600 
CA Sunnyvale, Bell Indus. ................ 406-734-8570 
CA Sunnyvale, Harper,S.I.D ................ 406-747-0333 
CA Sunnyvale, TIme Elect .. . .. .. .. . .. .. .. 408-734-9888 
CA Thousand Oaks, Bell Inds. ............ 816-340-1940 
CO Denver, CSlD Inc. .. .. . .. .. .. .. .. .. . ... 303-292-9594 
CO Denver, Newark Denver Elctms. ...... 303-757-3351 
CT Wallingford, Sager Elc1rl Supply ...... 203-265-4600 
FL Ft Lauderdale, P~ess Radio .. ...... 305-973-4141 
FL Oriando, Hammond Elctms. ... .. .. .... 305-849-1>060 
FL Pompano Bell., Peerless Radio ....... 305-973-4141 
GA Allanta, Dow Elee. .................... 404-873-2521 
IL Chicago, Newark EIctms. ............. 312-784-5100 
IL Northbrook, Classic Comps. Supp. .... 312-272-9650 
IL Palatine, OHM EIc1rnS- ................ 312-359-5500 
IL Peoria, Klaus Radio & Elect .......... 309-691-4840 
IN Fl Wayne, BeIlInds./Graharn Elctm. Div. 

. .. . . . . . . . . . . . .. . .. . . . . . . . . . . . .. .. . . . .. 219-423-3422 
IN Indianapolis, Belllnds./Graham Elctm. Div. 

. .. .. . . . .. . . . .. . . . . . . . . . . .. .. . .. . . . .... 317-634-8202 
IN Indianapolis, PEl-Genesis. . . . . . . . .•. .. 317-637-5571 
IN South Bend, PEl-Genesis............. 219-287-2911 

MD 
MD 
MA 
MA 
MA 
MA 
MI 
MI 
MI 
MN 
MO 
MO 
Me 
NE 
NJ 
NJ 
NJ 
NY 
NY 
NY 
NY 
NY 
NY 
NY 
NY 
NY 
NY 
NC 
NC 
OH 
OH 
OH 
OH 
OH 
OH 
OH 
OH 
OH 
OK 
OR 
OR 
PA 
PA 
PA 
PA 
PA 
PA 
RI 
SC 
TN 
TN 
TN 
TX 
TX 
TX 
TX 
TX 
LIT 
VA 
WA 
WA 
WI 
WI 
WI 

....................................... 301-946-0710 
ROCkville, Capilol Radio Whlsrs. ...... 301-881-2270 
WhHe Marsh, Reseal Banimare ....... 301-529-0500 
Hingham, Sager Elec. Supp. ......... 617-749-6700 
Norwood, Gerber Elctms. ....... 617-769-6000 
W. Springfield, T.F. Cushing ........... 413-788-7341 
Wilbraham, Ind'i. Comps. . . . . . . . . . . . . .. 413-596-3854 
Ann Arbor, Wedemeyer Elctm. Supp. .. 313-665-8811 
Livonia, RS Elctms. ................... 313-525-1155 
Oak Pari<, Newark Elctm. ............. 313-967-0600 
Sl Pau( Gopher Elctms. .............. 612-483-3322 
Kansas City, LCOMP ................. 816-221-2400 
Kansas City, Waners Radio Supp ...... 816-531-7015 
Maryland Hgls., LCOMP .............. 314-291-6200 
Lincoln, Scott Elctm. Supp. . . . . . . . . . . .. 402-466-8221 
Hanover, State Elctms. ............... 201-887-2550 
Kenilworth, Federated Purchaser ..... 201-272-0505 
Pennsauken, Resea Elctms. .......... 609-662-4000 
Buffalo, SummH Dists. ................ 716-887-2800 
Elmsford, Ancar Elctms. Supp. ........ 914-592-7100 
Endwel~ ASI Elect ..... .. .. .. .. .. . .... 607-754-3823 
Hauppauge, Broadline Elee. Dists. .... 516-231-4123 
Long Island City, Dalis Indl. Elect ..... 716-361-1100 
Lynbrook, Peerless Radio ............. 516-593-2121 
Melville, Arrow Elctms. . . . . . . . . . . . . . . .. 516-694-6800 
Rochester, Summit Elctms. ........... 716-334-8110 
Rome, Rome Elctms. ................. 315-337-5400 
Woodbury, Pioneer Standard ......... 516-921-8700 
Greensboro, Hammond Elctms. .. . . ... 919-275-6391 
Raleigh, Southeastern Elctms. '. . . . . . . 919-826-2311 
Akron, Sun Radio ..................... 216-434-2171 
Cincinnati, Hughes-Peters ............ 513-351-2000 
Cincinnati, URI Elctma............... 513-761-4030 
Cleveland, Pioneer-Cleveland . . . . . . . .. 216-587-3600 
Columbus, Hughes-Peters. . . . . .. . . . .. 614-294-5351 
Dayton, PioneerlDayton .............. 513-236-9800 
Dayton, Stotts-Friedman .............. 513-296-5555 
Solon, REPCO Elctm. .. . . . . . . . . .. . . . .. 216-248-8900 
Warren, REM EIctms. ................. 216-373-1300 
Tulsa, Radio, Inc. ..................... 916-587-9123 
Beaverton, Aimee Elctrria . . . . . . . . . . . .. 503-629-8090 
Lake Oswego, Bell Inds. ............•. 503-635-6500 
McKean, Advacom .................... 814-476-7774 
Montgomeryville, Pyttronic Indus. ..... 215-643-2850 
Philadelphia, Alma Elctms. ............ 215-698-4000 
Philadelphia, PEi-Genesis Elctm. . . . . .. 215-673-0400 
Pittsburgh, Cam RPC Elect ........... 412-782-3770 
Reading, Barbey Elctms. .............. 215-376-7451 
Providence, Wm. Dandreta ............ 401-861-2800 
Greenville, Emsco .................... 803-233-4121 
Kingsport, Radio Elee. Supp. .......... 615-247-8111 
Nashville, earnon-Bates Co ........... 615-244-3562 
Nashville, Electra Dist ................ 615-256-0800 
Austin, Harrison Equip................. 512-458-3555 
Dallas, Norvell Elctma ................ 214-233-0020 
Garland, Newark Elctma ............. 214-487-8144 
Houston, Newark Elctma ............. 713-782-4800 
Stanord, Harrison Equip. .............. 713-879-2600 
San Lake City, Standard Supp. ........ 801-486-3371 
Norfolk, Priest EIctms. ................ 804-855-0105 
Bellevue, Almac Elctms. .............. 206-843-9992 
Bellevue, Bellinds. ................... 206-747-1515 
Milwaukee, EIctm. ExpedHors ......... 414-226-8100 
Milwaukee, Indl Elect ................ 414-276-1212 
Milwaukee, Marsh Elctms. ............ 414-475-6000 

DiAl PRODUCTS CO. 19-21 Cottage St., Bayonne, NJ 
07002, Tel: 201-HE7-072O; Empl.: 100; SIs. Mgr: Beverly 
Malan 

DIANACHART INC. 129 Hibernia Ave., Rockaway, NJ 
07866, Tel: 201-625-2299, FAX: 201-625-2449; Empl: 10; 
SIs. Mgr; 5. Byrom 

DII AN CONTROLS, INC., 944 Dorchester Ave., Boston, 
MA 02125, Tel: 617-288-7700; FSC No.: 06900; Empl.: 60; 
SIs. Mgr: Robert D. Kodis 

DIA-NETICS, INC. 18823 Napa St., Northridge, CA 91324, 
Tel: 818-986-2616; Empl.: 48 

DIEGO POWER, 9250 Brown Deer Rd.. San Diego, CA 
92121, Tel: 619-587-1925, TELEX: 211063 ELSD UR, FAX: 
619-458-0267; Empl.: 250; SIs. Mgr: Martin Sanders; Dist. 
Mgr: Martin Sanders 

DIELECTRIC COMMUNICATIONS, General Signal 
Tower Hill Rd.. Raymond, ME 04071, Tei: 207-655-4555, 
BOo-341-9678, TElEX: 710-229-6890, FAX: 207-655-
4669; FSC No.: 08441; Empl: 270; Sis. Mgr; Ron Olsen 

DIELECTRIC LABS. Rle. 20 E., cazenovia, NY 13035, Tel: 
315-655-8710, TElEX: 882-691 Dielectric Labs., FAX: 315-
655-8179; FSC No.: 55153; Empl.: 100; SIs. Mgr: Gunter 
Vorlop 

DIGITR 
DIETZ DESIGN, INC. 100 Electronics Pkwy. Betton, MO 

64012, Tel: 816-331-4911, FAX: 816-331-4914; FSC No.: 
93852; EmpL: 75; Sis. Mgr: Chas. A. McMurrey 

DIGI-DA T A CORP. 8580 Dorsey Run Ad., Jessup, MD 
20794, Tel: 301-496-0200, TElEX: 87-580, FAX: 301-498-
0771; Empl: 40; Sis. Mgr: Allen Grams 

Distributor 

FAX: 218-681-3380 
DIGI-KEY CORP. 701 Brooks Ave. South, Thiel River Falls, 

MN 58701-0677, Tel: 218-681-6674, l-BOo-344-4539 
............... 611, 613, 660, 668, 704, 761, 765, 771, 813 

DIGITAl DATA SYSTEMS, 1551 N.W. 65 Ave., Ft 
Lauderdale, FL 33313, Tel: 305-792-3290, lWX: 910-997-
4751 (Digital), ESYLNK: 62756067, FAX: 305-581-13; FSC 
No.: 65136; Empl: 20 

DIGITAl DYNAMICS, INC. 5274 Scotts Valley Dr. Scotts 
Valley, CA 95066, Tel: 406-438-4444; FSC No.: (S.I.C. Code 
- 3823); Empl.: 15 

DIGITAl ELECTRONICS, 31047 Genstar Road, Hayward, 
CA 94544-7831, Tel: 415-471-4700, TElEX: 172073 
DIGELEC HYWD, FAX: 415-489-3500: Sis. Mgr: John W. 
McKinney, Mklg. VP 

Local Sales Offices & Reps 
NJ Montclair, Conlrolyne ................. 201-748-8900 

DIGITAL EQUIP. One Iron Way, Marlborough, MA 01752 

DIGITAL MOTOR, INC. 13563 N.W. Cornell Ad Ste. 255, 
Portland, OR 97229-5892, Tel: 503-629-9692, FAX: 503-
641-7266; Empl: 6 

DIGITAL PATHWAYS, INC. ;101 Ravendale Dr_ Mountain 
View, CA 94043, Tel: 415-964-0707, lWX: 910-379-5034, 
FAX: 415-961-7487; Empl: 75; Sis. Mgr; Robert Lewin 

DIGITAl PRODUCTS, INC. 108 Water Street, Watertown, 
MA 02172, Tei: 617-924-1680, BOo-243-2333, TElEX: 
312345. FAX: 617-924-7814; EmpL: 100; Dis!. Mgr: Neil 
Peterson 

DIGITAl RADIO CORP. 801 5. Pacific Coast Hwy. 
Redondo Beach, CA 90277, Tel: 213-316-4114, FAX: 213-
543-1258; EmpL: 27; Sis. Mgr; Arvin L Perry 

DIGITEC, 959 Cheney Ave., Marion, OH 43302, Tel: 614-
387-3444, TElEX: 3775868; FSC No.: 16152; Empl: 45; 
SIs. Mgr: Bruce Poplin; Dist. Mgr; Bruce PopUn 

DIGITEK INC. Block & Co, Inc., 11807 N. Creek Pkwy. s., 
Bothell, WA 98011, Tei: 206-465-6571; EmpL: 16; Sis. 
Mgr; Herb Vernon 

DIGITRRn® 

FAX: 818-791-9788 
DIGITRAN DIVISION, Xcel Corporation. 3100 New 

York Dr_ Pasadena,CA 91107, Tei: 816-791-5600, TElEX: 
67-5485, lWX: 910-588-3794; FSC No.: 07128; EmpL: 
300; SIs. Mgr: W. Miller; Dist. Mgr; Kathy Privett 
.. '" ........ " ..................... 8·1053, 1720, 1860 

Local Dislribulots 
AL Huntsville, Comp. Distrs. .............. 205-863-7501 
AL HuntsVille, Powell Elee. ............... 205-539-2731 
AZ Temps. Powell EIctms. ............... 802-967-7538 
AR Lillie Rock, Comp. Distrs. ............. 501-227-6278 
CA Cerritos, EI-Com ...................... 213-404-2961 
CA Fullerton, Pyramid ..... 714-773-0781,213-691-0561 
CA San Diego, EI-Com ................... 619-578-0900 
CA San Jose, Powell EIctms. ............. 408-943-9020 
CA Santa Clara, Pyramid EIee. .... .. .. .. .. 406-727-9810 
CT Harnden, Impact EIctms. .............. 203-281-1331 
FL Ft Lauderdale, Camp. Distrs. .. .. .. . ... 305-971-4950 
FL Ft Lauderdale, Powell Electr.lFla . . . .. 305-972-4300 
GA Norcross, Comp. Distrs. .. .. .. . .. .. .. .. 404-441-3320 
IL Mt Prospect, Magnuson EIctms. ...... 312-956-0700 
IN . Indianapolis, Graham Elee. .. . .. .. ... .. 317-634-8202 

EEM 1989 North American Offices only. For worldwide reps & distrjbutors, see Vol. W. 667 



DIGITR 
MD Columbia, Powell EIectr. .............. 301-621-4070 
MA Canton, Impact Sis. Co. ............... 617-621-1500 
MA West Borough. Powell Electms. .••.... 617-336-6100 
MI Uvonia, Pioneer/Michigan............ 313-525-1800 
MI St Clair Shores, SpecialtIes MIg. .•..•. 313-nl-2700 
MN St Pau~ Magnuson EIec. ........•.•.. 612-227-8495 
NJ Hasbrouck HgIs., Tory Sis. ... ; . . . . . . • . 201-28&-5656 
NY Rochester, Modutex Corp. ..•......•.. 716-647-9700 
NC Cary, Powell EIee. ..•...•.•••..•.•••.• 919-467-1212 
NC Raleigh, Camp. DisIrs. ....•........•.. 919-834-9465 
OH Cleveland, Pioneer-Cieveland ......... 216-587-3600 
OH Columbus, EIcIms. Mktg. Corp......... 614-299-4161 
OH Dayton, Pioneer/Dayton .............. 513-236-9900 
OK Tulsa, Norvell EIcIms. ................ 916-663-1247 
PA Philadefphia,PoWeII EIectr ............ 21&-365-1900 
PA Pittsburgh, Pioneer/Pittsburgh ........ 412-782-2300 

DILLON, W. C, Weigh-Tronix, Inc., 1000 Armstrong Dr, 
Fairmont, MN 56031, Tel: 507-236-4461, TElEX: 756594; 
EmpI.: 700; Dist. Mgr: Randy Newlin 

DILOG, 1555 S. Sinclair St, Anaheirn, CA 92606, Tel: 714-
937-5700, TElEX: 6636051, FAX: 714-976-2420; FSC No.: 
9&-3205555; Empl.: 105; SIs. Mgr: Dermis Edwards 

DILWOL, 3325 North Service Ad., Burlington, Ontario, 
Canada L7N 002, Tel: 416-33&-2343, FAX: 416-33&-1609; 
SIs. Mgr: J. R Mattie 

DIMCCH>RA Y, 8200 s. Suburban Rd., Dayton, OH 45458, 
Tel: 513-433-7800, FAX: 513-433-0520; EtT1)l: 120; SIs. 
Mgr: R L Woehrmyer 

DIMENSIONS UNLIMITED, INC. 1636Gervais Ave., St 
Pau~ MN 55109, Tel: 612-nO-5630; SIs. Mgr: David Flod 

DIODES INC. 9957 canoga Ave., Chatsworth, CA 91311, 
Tel: 816-882-4920, 800-821-1178 

DIONICS, 65 Rushmore St, Westbury, NY 11590, Tel: 516-
997-7474, TWX: 510-222-{)974, FAX: 516-997-7479; FSC 
No.: 50857; EtT1)l: 45; SIs. Mgr: Mel Geffner 

Ole-REV, Div. of Info-ute, 422 Cliff St, Fairview, NJ 
07022, Tel: 201-941-4455, FAX: 201·941-4919; FSC No.: 
FSCM 52116; EmpI.: 13; SIs. Mgr: Joseph M. cartelli; Dist. 
Mgr: Joseph M. cartelti .................. B-1066-1073 

SERVING A NATIONAL 
MARKET SINCE 1972 

CALL TOLL FREE: 

1-800-344-4539 
AK, PR.: 218-681-6674 

FAX: 218-681-3380 
701 BROOKS AVE. SOUTH 

P.O. BOX 677 
THIEF RIVER FALLS, MN 56701 

Manufacturers and Sales· Offices Directory 
DIRECT AID, 31332 Via CoIInas, Ste. 102, Westlake VI, CA 

91362, Tel: 818-889-1013, 800-443-8080; SIs.Mgr: Todd 
Smi1h; Dist. Mgr: Todd SmI1h 

DISC INSTRUMENTS, Honeywel~ 102 E. Baker St, 
Cos1a Mesa, CA 92626, Tel: 714-433-0343, TWX: 910-
59&-1987, FAX: 714-432-7567; Ernpl: 150 
•.. , .....•..••..• , .•. ••. •••••.. ••••••.•••.. .,.1949-1951 

Local Sales Offices & Reps 
AZ TfltT1)e. Piper Sis. .•..•.•••.•....•..... 602-949-0048 
CA Costa Mesa, Disc Instrs. .............. 714-433-0300 
CA San Jose, Honeywell/DIsc Instrs. ....• 408-433-3025 
CO Longmont, Piper SIS. .... ... .. .. .. .. .. . 303-443-5337 
CT Glastonbury, Honeywell/Disc Inslrs... 203-659-4011 
FL Margate, EPM Corp. .................. 3O&-9n-0331 
0.. Arlington HgIs., A. L Whittemore Co... 312-364-9670 
KS Shawnee MIssion, J. F. GIeeeon ...... 913-362-4422 
MD Glen Burnie, Macrotech Assocs. Ltd... 301-766-1111 
MA Wilmington, J. F. Shew Co. ...... , . . • . . 506-658-2550 
MI Troy, Disc 1ns1r. ....................... 313-849-1340 
MO Florissant, J. F. Gleeson ............ ,. 314-921-9446 
NJ Saddiebrook, Ribble Engrg. ........... 201-79HI233 
NM Albuquerque, Piper Sis. ............... 50&-828-1300 
NY Hamburg, App\icaIion Specialists ..... 716-627-3893 
NY Rochester, Application Specialists .•.. 716-566-6226 
NY Syracuse, Application Specialists ..... 31&-437-2814 
OH Chagrin Falls, Kilroy Corp. ............ 216-543-3370 
OH Dayton, Kilroy Corp. .................. 513-294-1235 
1)( Dallas, Measurement Sys. & SIs., Inc. 

........... , .. ...... .. ... • .. . .. ..... ... 214-934-0247 
UT Salt Lake City, Piper Sis. .............. 601-466-9338 

DISPlAY DEVICES, INC. Box 667, Encinl1as, CA 92024, 
Tel: 619-753-0113; FSC No.: 26107 

DISPLAYS, INC, 31 IndUstrial Pari< Ad., Lewistown, PA 
17044, Tel: 717-242-2541, FAX: 717-248-9680; EtT1)l: 65 

DISPLAYTECH, INC, 2200 Central Ave. Boulder, CO 
80301, Tel: 303-449-1!Q33, FAX: 303-449-8934; EmpL: 17; 
SIs. Mgr: Ann Perry; Dist. Mgr: Ann Perry 

DISTRIBUTED LOGIC CORP, See DILOG 

DISTRIBUTED PROCESSING TECHNLG. CORP. 
132 Candace Drive, Maitland, FL 32751, Tel: 407-830-
5522, TELEx: 494 7078; SIs. Mgr: Steve Holler 

DISTRIBUTOR & SPECIAL PRODUCTS, Thomson 
Consumer Electronics, Inc., 2000 Clements Bridge Rd., 
Deptford, NJ 08096, Tel: 609-853-2525, FAX: 609-853-
2231; Ernpl: 250; SIs. Mgr: M.J. Cashen; Dist. Mgr: T.R 
Boyer 

DISTRIBUTOR SPECIALISTS, 1942 141h Street, San1a 
Monica, CA 90404-4606, Tel: 213-452-3445 

DIVERSIFIED CASE CO. Ellis Ave., Off. 2, Whitesboro, NY 

CA Monterey, Adams McDonaJd.Int'l •.... 406-373-3607 
GA San Diego, FLW ... ;.................. 619-434-5251 
CO Lakewood, LoritZConIroIs .. ' •.. , • • .• . •• 303-232-7803 
CT Hamden, Pond Tech. Sis. ............. 203-284-1500 
FL W. Palm Bch, Sesco-Fiorida •.••. •• . . • 404-458-6423 
GA AtIan1a, Sesco-AtIan1a.. .. .. .. .. .... .. 404-458-6423 
0.. Lombard, Patrick & Douglas .......... 312-971-1800 
LA Baton Rouge, Sesco-Balon Rouge .... 512-892-2490 
ME W. Buxton, Pond Tech. Sis. ••.•••••.•• 207-637-2200 
MD Crofton, Federal Resources .. .... ...... 301-858-1099 
MA Waltham, Pond Tech. SIs.............. 617-890-5535 
MI Troy,'RH. Jackson Co. ............... 313-689-9950 
MN Minneapolis, Trask Engrg............. 612-537-2434 
MO Manchester, Control Sys. Des. ........ 314-227-4212 
NJ Emerson, Tech1ro~ Inc. ............... 201-967-7640 
NY Cazenovia, D & 0 Engrg. Co. ......... 31 &-85&-8602 
NY Rochester, D & 0 Engrg. Co. .. .. .. .. .. 716-247-6838 
NY Youngston, D & 0 Engrg. Co. ......... 718-754-7650 
NC Cary, Sesco-RaIeigh .................. 404-458-6423 
OH Cleveland, Marlowe Assocs., Inc. ...... 216-991-6500 
OH Dayton, Mar\ow & Assocs. ............ 513-274-9666 
OK Tulsa, Sesco-Tulsa.,. ................. 512-892-2490 
OR Portland, Fry ControlS, Inc. ............ 503-244-3313 
PA Frazer, FLW 01 PA, Inc. ............... 21&-251-9700 
PA Pittsburgh, Mar\ow & Assocs. ......... 412-387-8886 
1)( Austin, Sesco-Austin........ ........... 512-892-2490 
1)( Dallas, Sesco-DaIIas .. .. .. .. .. .. .. .... 512-892-2490 
1)( Houston, Sesco-Houston ............. 512-892-2490 
1)( Plano, Sesco-Military Sis. ............. 512-892-2490 
UT MUlTay, Instr. Specialists, Inc. ......... 601-261-0142 
VA Richmond,DynamaIion............... 804-794-7667 
WA Federal Way, Fry ControlS, Inc. . . . . . ... 206-282-9270 

Local DistJibutoIs 
CA Los Angeles, ElL \nstrs.lnc. ........... 213-68&-7020 
CA Sunnyvale, Ell \nstrs. Inc. . . . . • • . . • . . .. 406-245-4320 
CO Denver, En.. Instrs. Inc. ................ 303-534-4160 
CT Middletown, Eo.. Instrs. Inc. .•..•....... 203-346-6646 
FL Palm Bay, ElL Instrs. Inc. . . . . . . • • . • . . •• 407-72&-6300 
Il Bridgeview, EILInstrs. Inc. ............ 312-430-2292 
IN Indianapolis, ElL \nstrs. Inc. ........... 317-54&-1373 
KY Louisville, Ell Inslrs. Inc. .........•..•• 502-454-3420 
MD Sparks, Ell Instrs.lnc................. 301-nl-4800 
MA Burlington, En..lnstrs. Inc. ............. 617-272-9450 
NJ Pennsauken, ElL Instrs. Inc. ..... ;..... 609-488-0474 
NY Clarence, Eilinstrs. Inc. .............. 716- 634-8500 
NY Hauppauge, Eilinstrs. Inc. ............. 516-231-6333 
NY Pittsford, EILInstrs. Inc. ............... 716-586-8251 
NC Charlotte, En.. \nstrs. Inc. .............. 704-376-2237 
OH Cleveland, Pioneer-Standard EIcIms. 

. .. • .. .. .. .. .. ... . .. . .. .. 800-262-3800,800-362-9127 
OH Dayton, Eo..lnstrs. Inc. ................ 513-43&-2134 
PA Pittsburgh, Eilinstrs.lnc. .... .......... 412-923-2255 
1)( Dallas, Eo.. \nstrs.lnc. .: ............... 214-357-0297 
1)( Houston, ElL Instrs.lnc. ................ 713-271-3100 
VA Norfolk, E1L1nstrs. Inc. ................ 804-85&-9553 
VA Springfield, En.. Instrs. Inc. . . ... . .•..•.. 703-589-2611 
WA Redmond, ElL Instrs. Inc. • . . . . . . . • . . . .. 206-882-3222 
Can Calgary, Alberta, EILInstrs. Inc. ....... 403-271-2001 
Can Longuei~ Que., ElL Instrs. Inc. ......... 514-851-4844 
Can Mississauga, Onl, En.. Instrs. Inc. . . . . .. 416-624-6660 

13492, Tel: 800-553-2411, 800-256-1188, FAX: 1-315-- D. L CUSTOM, 7250 VIctoria Pari< Ave., Markham, On!, 
736-2049; Ernpl: 75; Sis. Mgr: Charlie Fisher canada L3R 2M5, Tel: 416-475-0275; SIs. Mgr: Les Hul~ 

Jr .......................... ;.................... C.1021 

DIVERSIFIED aECTRONIcs, INC. P.O. Box 1140, 
Evansville, IN 4n06-114O, Tel: 812-426-2606, FAX: 812- D. O. INDUSTRIES, 200 Commerce Dr. Rochester, NY 
42&-8930; Ernpl: 55; Sis. Mgr: Ken Qualls 1462'J, Tel: 718-359-4000, TELEX: 200802, FAX: 716-359-

4999; SIs. Mgr: Jeremy Goldstein 

DIVERSIFIED OPTICAL PRODUCTS, INC., 
Diversified Optical Corp., 262 Main St, Salem, NH DOLAN-JENNER INOS.Box 1020, Woburn, MA Ql601, 
03079, Tel: 603-696-1880, FAX: 603-896-3970; FSC No.: Tel: 617-93&-7444, TElEX: 94-9161, FAX:'617-936-7219; 
IHT10; EmpI.: 47; Sis. Mgr: James A. Greene Empl: 120; SIs. Mgr: S. Futran; Dist. Mgr: S. Futran 

DIVERSIFIED TECHNLG, P.O. Box 748, Ridgeland, MS DOLPH, JOHN C., CO. New Ad., Monmouth Junction, NJ 
39157 Tel 601 8~Q-'121 TELEX 585326 TWX 810- 08852, Tel: 201-329-2333, FAX: 201-329-1143; Sls.Mgr: , : -~, : ,: J.E.Rooze 
966-2626; EtT1)l: 1006; SIs. Mgr: Wafter Chipley; D1st. 
Mgr: Waller Chipley 

DIXSOI(,nc. 
... ----

FAX: 303-245-6267 
DIXSON, INC., 287 27 Rd., Grand Junction, CO 81503, Tel: 

303-242-8863 (ex1223), TWX: 91()'929-6991; Empl.: 250; 
SIs. Mgr: Ray Carlson ................... 001381-1385 

Local Sales Offices & Reps 
AL Birmingham, Sesco-Birmingham ...••. 404-458-6423 
A2. Phoenix, Fi ...... Pat Co. Inc. •........... 602-954-0301 
CA American Canyon, Jacobson & Assocs. 

........................... : . .. . . .. . ... 707-552-4412 
CA Costa Mesa, FLW .................... 714-751-7512 
CA Los Angeles, FLW .................... 818-719-0037 

DONTECH, INC, 700 Airport Blvd, Doylestown, PA 18901, 
Tel: 21&-346-5010, TElEX: 6851155 DONTK, FAX: 21&-
346-9959; FSC No.: 63009; SIs. Mgr: Jordan C. Miller; Sis. 
Mgr . 

DORAN 

DORAN MANUFACTURING CO. 2834 Sidney Ave., 
Cincimati, OH 45225, Tel: 513-681-5424; EmpI.: 40; SIs. 
Mgr: Jell Stegrri8n 

DORMEYER INDS. A. F. Oormeyer Mfg. Co, Inc., 3418 ' 
N. Milwaukea, Chicago, 1l60641, Tel: 312-283-4000, FAX: 
312-283-4927; Empl: 400; SIs. Mgr: Richard Henry, Dir. 
Sis. & Engrg. 
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Manufacturers and Sales Offices Directory DUNCAN 

DOTRONIX, 160 First St SE, New Brighton, MN 55112, Tel: 
612-633-1742, lWX: 910-563-3541, FAX: 612-633-7025; 

, EmpL: 570; SIs. Mgr: LenStewarl, NaIL SIs. Mgr. 

DOUGLAS ELECTRONICS, 718 Marina Blvd, san 
Leandro, CA 945n, Tel: 41&483-8nO, FAX: 415-483-
6453; EmpL: 30 

DOUGLAS RANDALL, 6 Pawcatuck Ave., Pawcatuck, CT 
06379, Tel: 203-599-2075, FAX: 203-599-1754; EmpL: 
125; SIs. Mgr: D. Aves .................. 8-1464-1468 

Local Sales Ofr/C9S & Reps 
AZ Tempe, Trembly Assoc. ......... ...... 602-967-2058 
CA NoIwalk, Dettec Co. . .. .. .. . .. .. . .. .... 818-340-2025 
CA 0aIdand, Powennalic Assoc. . . . . . . . . .. 415-635-6825 
CO Wheal Ridge, Trembly Assoc. •.. .. .... 303-421-8900 
CT Yalesville, JMG-Glynn Connecticut 

................................. 203-265-9452/2498 
FL Oldsmar, Boggs & Assocs. ............ 813-855-1812 
IL Chicago, Ropek-cahill-Vogt . . . . • . . . . .• 312-80&0066 
IN carme~ Berndt Assocs., Inc. .......... 317-844-0114 
MA Norwood, JMG, Inc. ................... 617-762-5333 
MN Osseo, Gaffney Sis. Co. . .. .. .. .. .. .... 612-425-5484 
MO Kansas City, DefHron Co. Inc. ......... 816-436-6445 
MO St Louis, DeIHron Co. . .. .. .. . .. . .. . ... 314-869-4n9 
NY Las Vegas, Trembly Assoc. ..•........ 702-739-9nO 
NJ MorrisloWl\ Andrews & Andrews . . . . • . 201-569-8800 
NM Albuquerque, Trembly Assoc. . . . . . . • . . 505-286-8616 
NY Glen Head, Andrews & Andrews ...... 518-692-8886 
NY Roochester,J. G. Welch Assoc. •...... 71&244-HOO 
NY Syracuse, Muftahy/Welch ........•... 315-885-6280 
NC Raleigh, Micro SIs. .................... 919-872-7922 
OH Cleveland, Geotronix Mktg Assoc. .... 21 &659-6100 
OH Tr01wood, Geotronix, Inc. ............. 513-252-6700 
PA NewtoWl\ Total Control............... 215-860-5333 
TX Dallas, Paramount Controls ...•....... 214-341-4561 
Can Mont, Que., Solid State Engrg. Co ..... 514-481-3313 

Local Distributors 
CA Chatsworth, Mill-Comm Dist .......... 213-998-3111 
CA Norwalk, NycroEIec. .. . . . .•..•.. . . .. .. 818-340-2025 
CA S. san Francisco, Steven EI1gr!J ...... 415-586-9200 
FL Hollywood, MAO EIctm. Distrs. .•. . . . .. 305-96&4847 
MA Middleboro, Glynn EIec. .••.. ... .. .. ... 50&947-4262 
OH Cleveland, Alpha Corp. .•............. 218-659-7100 
PA Narberth, Power Modules............. 215-688-0664 
PA Yeadon, Y-l Prods. ....•.............. 215-583-2800 
TX Houston, Butler & Land ............... 713-89&0808 

DOVA CONTROLS, 4052 148th Ave. N.E., Redmond, WA 
98052, Tel: 208-681-7414, ESYLNK: 62027625, FAX: 206-
881-2569; EmpL: 6; Sis. Mgr: Lynn Myers 

DOVER ELECTRONICS MANUFACTURING, 
Kirkwood Industrial Park, P.O. Box 5212, Binghamton, NY 
13902-5212, Tel: 607-n2-7563, 1-800-PWB-ASSY, lWX: 
510-252-1990, FAX: 807-n2-9274; Empl: 371; Sis. Mgr: 
Robert P. Egan ................................. 002239 

Local Se/es OfrtceS & Reps 
NY Binghamton, Dover EIc1ms. Mig ...... 607-n2-7563 

DOW CORNING CORP. Box 0994, Midland, MI 48681;-
0994, Tel: 517-496-4000, TELEX: 227450, lWX: 810-286-
9006; Empl: 7,000 

r. ~ ': .. =:::I, A!!Ii..:' -® 
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D,VISion of KlloV8C CorpoTal.on=:" 

DOW-KEY MICROWAVE CORPORATI()N, 1667 
Watter St, Ventura, CA 93003, Tel: 805-650-0260, lWX: 
910-380-4327; FSC No.: 00471; EmpL: 60; SIs. Mgr: Julie 
Williams & John A. Wleklinsl<i; Dis/. Mgr: Jack Dysari 
................................................. 8-1721 

Local Se/es Offices & Reps 
AL Huntsville, Southem Mktg Assocs. . . . . 205-534-6020 
AZ Tempe, Sierra Tech. Grp. ............. 602-894-2335 
CA Mission Hills, Defomasi & Grupp Inc. • . 818-365-8285 
CA Mountain View, Peninsula Tech. SIs. .. 415-965-3636 
CA san Diego, Defomasi & Grupp Inc. .... 619-2n-0178 
CA Torrance, Defomasi & Grupp, Inc ...... 213-618-8898 
CO Englewood, Sierra Tech. Grp. Inc...... 303-790-1700 
FL Longwood, Southern Mktg. Assocs. ... 407-682-7317 
GA Marietta, Southern Mktg. Assocs. ..... 404-565-0603 
IL Elgin, Gassner & Clark inc. . . . . . . . •• . . . 312-695-9540 
IA Cedar Rapids, H. R Brown SIs. Co. ... 319-386-0635 
KS Lenexa, Dytec/South, inc. ............ 913-888-0215 
KS WichHa, Dytec/South, Inc. ............ 31&945-7090 
MD Bettsville, Applied EI1gr!J Consfts. ..... 301-595-5393 
MA Chelmsford, Matrix SIs. Inc. .....•..•.. 50&459-4000 
MA Lowell, Matrix Sis. Inc. .. . . • . . . . . . . . . .. 50&459-4000 
MN Bloomington, Bill Deming & Assocs. ., 612-888-5000 

MO Maryland Hg\s., Dytec/South, Inc. .•... 314-739-0865 
NY Harlsdale, Spectrum Sis. Inc........... 914-472-8600 
NY Rochester, Lamb Compe., Inc. ......•. 71 &272-n20 
NC Greensboro, Southern Mktg. Sis. . . . . • . 919-854-5588 
OH Dayton, Detta Sis. . . . . . . . • . • . . . . . . . . . • . 513-435-9735 
OH Miamisburg, EIctms. Comps. .••.....•. 513-86&3340 
PA Ambler, W. M. Assocs. Inc. ..........•. 215-643-4119 
TX Houston, Lear Assocs., Inc. ........... 713-488-7893 
TX Richardson, Lear Assocs., Inc. ..•..... 214-231-5388 
Can Nepean, Ont, Dynasty Comps. ........ 613-723-0725 

DOW SWITCH, 271 Ballardvale St, P.O. Box 1332, 
Wilmington, MA 01887, Tel: 617-935-6395, FAX: 617-658-
2307; EmpL: 22; Sis. Mgr: Toni Stevens 

DOwrY INTERCONNECT, Dowty Electronic 
Components L TO, Knaves Beech Business Centre, 
Loudwater, High Wycombe, Bucks, ENGLAND HP10 9UT, 
Tel: 0-628-610810, TELEX: 846874 DEI UKG, FAX: 0-628-
810813 

DOwrY RFL INDS.INC.lCOMMUNICATIONS DIV. 
The Dowty Grp. PLC, Powerville Rd, Boonton, NJ 
07005-0239, Tel: 201-334-3100, TELEX: 215071 (ANS BK: 
DRFL UR); FSC No.: 49673; EmpL: 300 

DOwrY RFL INDS.INC.lINSTRUMENTATION DIV. 
The Dowty Grp. PLC, Powerville Ad, Boonton, NJ 
07005-0239, Tel: 201-334-31 00, TELEX: 215071 (ANS BK: 
DRFL UR), FAX: 201-334-3863; FSC No.: 49673; EmpL: 
300 

DOwrY ELECTRONICS CO., Thermocontrol Div. 
Prospect St, P.O Box 250, Brandon, VT 05733, Tel: 802-
247-8811, lWX: 710-987-8352, FAX: 802-247-3946; 
EmpL: 150; Sis. Mgr: Dan Boutin; Dis!. Mgr: Dan Boutin 

DRACON DIV., See Harris Corp., Dracon Div. 

DUBBELDEE HARRIS DIAMOND CORP.:D. 
DRUKKER & ZN. N. V. 100 Stier6 Ct, Mt Arlington, NJ 
07856, Tel: 201-no-142o, TELEX: RCA 236064, FAX: 
201-no-l549; Sis. Mgr: Keith Harris 

DUKANE CORP. Communications Sys. Div. 2900 
DukaneDr. St Charles, H.. 60174-9984, Tel: 312-584-2300, 
TELEX: 720426, FAX: 312-584-2370; EmpL: 650; SIs. 
Mgr: Warren Anderson; Dist. Mgr: Warren Anderson 

DUMONT IE & R ELECTRONICS, INC. 40 FakIiefd PI., 
W.Cafdwell,NJ07006, Tel: 201-575-8688, TELEX: 219238 
DOLI-UR; FSC No.: 30889; EmpL: 30; SIs. Mgr: Edward 
Petrasek 

DUNCAN ELECTRONICS, INC., 2885 Fairview Ad., 
Costa Mesa, CA 92626, Tel: 714-545-8261, lWX: 910-
595-1128, FAX: 714-557-6240; FSC No.: 5905;Mul1iple; 
EmpL: 110; SIs. Mgr: J. Colligan; Dist. Mgr: S. Anderson 
. . . . . . . . . . . • .. . . • . • . . . . . . . . . . . . . • . • . . . . . . .. A-2106-2107 

Local Sales Offices & Reps 
AL Huntsville, L & D. Inc. ................ 205-837-1489 
AZ Tempe, Southwest ElM Engrg. ....... 602-941-2828 
AR EI Dorado, Kemp Engrg. Co., Inc. . . . . . • 501-1162-5869 
CA Costa Mesa, Comar Co. ......•....... 714-250-0140 
CA Santa Clara, CaItron Camps. .......... 408-980-0181 
CO Denver, Eicom . .. .. ..•.. .. .. .. ..•. . ... 303-337-2300 
CT Cheshire, The Macinnis Co. . . . • . • . . . .. 203-272-3797 
FL Deeo1ield Bch., EIectroComp Assocs. .. 305-429-0802 
FL Palm Harbor, EIectroComp Assocs. ... 813-787-6889 
GA Atlanta, L & D. Inc. ................... 404-395-7079 
IL Arlington Hg\s., KMA Sales Co. ......• 312-3~5300 
IN IndianaporlS, Mktg Engrs., Inc. ........ 317-872-5685 
KS Shawnee Mission, Florence & Meyer 

....................................... 913-722-5210 
LA LalayefIe, Kemp EI1Qr9 Co. ........... 318-269-9452 
MA Norwood, The Macinnis Co. .......... 617-782-8090 
MI Farmington Hills, Eicon Michigan Sis. 

DRANETZ TECHNOLOGIES, INC. 1000 New Durham 
Rd, P.O. Box 4019, Edison, NJ 08818-4019, Tel: 201-287- MN 
3880, TELEX: 499-7808, lWX: 710-997-9553, FAX: 201- NY 

New Brighton, J. J. Exon Co •..•....... 
Clinton, Advanced Camps. ...........• 

313-855-3240 
612-63&5533 
315-853-6438 
51&769-8557 
607'785-3191 
315-699-2671 
71&889-1429 
919-292-3201 
919-87&5301 
513-433-6n6 

287-8627; FSC No.: 23207; Empl.: 230; Sis. Mgr: Ed Mc NY 
Donald NY 

DREEFS SWITCH, INC_, 3782 Hawthorn Ct, Waukegan, 
IL 60087, Tel: 312-862-7667, 800-323-9605, TELEX: 
703784 MTL DREEFS UD, FAX: 312-662-0906; EmpL: 63; 
SIs. Mgr: Ed Magiera; Dis/. Mgr: Ed Magiera 
.....•......................•.................... 8-1722 

Local Sales Offices & Reps 
AL Huntsville, Hollingsworth & Still ....... 800-241-5712 
CA Anaheim, Spectrum Assocs., Inc. . . . . .. 714-630-6977 
CA Los Mas, Nickerson-Gray & Assocs. 

. . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .• 415-941-5777 
CA Poway, Spectrum Assocs. ............ 619-487-5691 
CO Denver, Donohue SIs. Co. ..•......... 303-455-1719 
CT Madison, Reptron SIs. ................ 203-245-2242 
FL Ft Lauderdale/Tampa, Hollingsworth & Still 

..•......•............................. 800-241-5712 
GA Norcross, Hollingsworth & Still ........ 404-447-1700 
IL Waukegan, OSI ....................... 312-662-7667 
MS Jackson, Hollingsworth & Still. . . . . . . . . 800-241-5712 
MO Florissant Delttron Co. Inc. ........... 314-839-0033 
MO Kansas City, Delltron Co. ............. 81 &43&6445 
NJ Ocean, P. Saltier Assocs.,Inc./Gordon 

NY FuRon, P. Saftler Assocs. ............ . 
NY Lynbrook, P. Saltier Assocs. ......... . 
NC Charlolle, Hollingsworth & Still ....... . 
OH Cleveland, Allied Entprs. ............•. 
PA MalVern, Stitzer Assocs. ............. . 
PA Murrysville, Allied Entprs. ............ . 
SC Columbia, Hollingsworth & Still .•..... 
TN Cleveland, Hollingsworth & Still .....•. 
TX Dallas, Blackbum Assocs. ........... . 
WI Mequon, Badgerep, Inc. .............. . 
EXP Waukegan,lL. Creels Switch, Inc. ..... . 
Can Concord, Astec Comps. .............. . 

Local Distributors 

201-922-3014 
315-592-7184 
51 &593-7880 
800-241-5712 
21 &779-0080 
215-644-5500 
412-325-3200 
800-241-5712 
800-241-5712 
214-750-8484 
414-241-9200 
312-662-7667 
418-669-4022 

CA Sunnyvale, Power Supp. Comps. .... , . 408-737-1333 
CO Denver, C.S.I.D. ....•.................. 303-292-9594 
IL Wheeli"9 Hawk Elctms. ............... 213-459-4030, 

800-843-4295 
EXP Waukegan, It, Dreels Switch Inc. ..... 312-662-7667 

DSA, INC.(DAI-ICHI SHOJI OF AMERICA), Div. of 
Leader Instruments, 150 Filth Ave., Sutte 845, New 
York, NY 10011, Tel: 212-691-9050, FAX: 212-807-1598; 
EmpI.: 3; Sis. Mgr: A. Takayama..... 8-1723; C-1330 

Local Sales Offices & Reps 
NY New York, Dal-Ichi Shoji of America, Inc. 

NY 
NY 
NC 
NC 
OH 

Copiague, Sencor .•.................. 
Endicott, Advanced Comps. .......... . 
N. Syracuse, Advanced Co~ ...•... 
Scottsville, Advanced Camps. .•..•..•. 
Greensboro, L & D. Inc. •............. 
Raleigh, L & D. Inc. .................. . 
Dayton, Dolfuss-Root & Co. .......... . 

[§~~ 
BRILL 
ELECTRONICS 
( 415) 834-5888 
610 E 100h 51 . Oakland. CA 94606 

~ DORMEYER 

(213) 452-8002 

~DORMEYER 

Over 
100.000 

Solenoid 
in Srock. 

Over 
100.000 

Transformers 
in Stock. 

Orders PlacBd by 3:00 p.m. are 
Shipped the Same Day 

....•.................................. 212-691-9050 (213) 452-1229 (415) 835-1500 
DSP TECHNOLOGY, 48500 Kalo Rd, Fremon~ CA 94538, 

Tel: 415-857-7555, TELEX: 263608, FAX: 415-857-7576; 
EmpL: 60; SIs. Mgr: Robert LeBrun 

1301 Olympic Blvd., • 1026 6th Avenue, 
Santa Monica, CA 90404 Oakland, CA 94606 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 669 



DUNCAN Manufacturers and Sales Offices Directory 
OH StrongvIIIe, Dolluss-Root & Co. ....... 216-238-0300 
OH WOIthlngton, DoIfuss-Root & Co..... ..614-84&-1377 
OK Tulsa, Kemp Engrg. Co. ............... 918-663-4501 
WA Vancouver, EIcIm MkIg. Grp. ........• 503-684-5935 
PA Birchrunville, JadeIecIronic Assocs., inc. 

. . .. . . . . . • .. .. . . . . . . . . . . . . . . . . . . . . . .. . . 215-296-3800 
PA Bridgeville, DoIfuss-Root & Co. ....... 412-221-4420 
PA Philadelphia, JadeIecIronic Assocs., Inc. 

....................................... 215-455-0664 
TX Addison, Kemp Engrg. Co. ............ 214-931-7100 
TX AustIn, Kemp Engrg. Co., inc. ......... 512-263-3322 
TX Houston, Kemp Engrg. Co. ...... ;..... 713-466-1465 
UT Salt Lake City, EIcom ................. 801-486-4233 
VA RIchmond, L & O,Inc.................. 804-257-7717 
WA Liberty Lake, EIcIm Mkig. Grp. .•.....• ~22-2718 
WA Redmond. EIcIm Mkig. Grp. ........•.• 206-882-0962 
WI Milwaukee, KMA Sales Co. ........... 414-~1771 

DUPLICON, INC., 516 E. Second S!., S. Boston, MA 02127, 
Tel: 617-269-5494; FSC No.: 0ASD8;~: 6; SIs. Mgr; 
William A Cunier 

DUPONT DE NEMOURS, E I, & CO, 1007 Markel S!., 
Wilmington, DE 19898, Tel: 302-773-3218; EmpL: 130.000 

«UPONl> 
FAX: 302-992-4442 

Loo8l Sales Offices & Reps 
~ Mesa, H-D Assocs., Inc. .............. . 
CA Burlingame, C8rT1lbe1l & George .....• 
CA Canoga Parkk, C & W Con1l Sis. ... .. 
CA Sunnyvale, Pass Assocs. ........... ;. 
CO Englewood, Harthun Assocs. ........ . 
FL Clearwater; J. J. GaIIeher Co. ....... .. 
GA Smyrna, Tech Controls, Inc. .......... . 
IN Mishawaka, Power Camps. of Midwest 

IA Davenport, Volco Co. ................ . 
KS Overland ParI<, R Greene Co. .....•..• 
LA Baton Rouge, L EIIIoIt Co. ........... . 
MA Hingham, Hingham Bay Corp. .•••••.• , 
MI Novi, Advanced Controls & Technlg. .. 
MN Minneapolis, VolcoCo. ............. .. 
MS Corinth, World Dists. ................ .. 
MO St Louis, R Greene Co. ............ .. 
NE Omaha, Volco Co. .................. .. 
NY Buffalo, Niagara Elec. Sis. Co ......... . 
NY Wantagh, CONY Tech. Sis. .......... . 
NC Pineville, Mel Sis. ................... .. 
OH Parma, Orr Assocs. .................. . 
OK Tulsa, L Elliott Co ................... .. 
OR Portland, Branam Instr. Co. .......... . 
PA Narberth, Power Modules Inc. ..•...... 
TX Adelson, L Eliiolt Co. ................ . 
TX Midland, Lynn Elliott Co. ............. . 
TX Missouri CIty, L Elliolt Co. ........... . 
UT Salt Lake CIty, Western Controls •••••• 
WA BoIheI~ Temco N.W ................. .. 

Loo8l DistribulOls 
IN Mishawaka, Power Comps. of Midwest 

602-437-0064 
415-697-2965 
816-700-2684 
408-735-9040 
303-792-5050 
813-461-7706 
404-333-9883 

21~256-6630 
319-326-5233 
913-49lMl886 
504-272-2877 
617-740-1900 
313-349-0260 
612-933-6631 
205-533-9108 
314-994-0222 
402-346-2203 
716-825-3100 
516-826-5550 
704-541-5750 
216-885-1324 
918-663-4616 
503-283-2555 
215-668-0664 
214-~ 
915-684-8414 
71~1571 

801-266-1500 
206-821-5434 

.. .. ...... ...... ..... .. . ... ....... .. ... 21~256-6630 

PA Narberth, Power Modules ............. 215-839-1331 

DUPONT ELECTRONIcs. Barley Mill Plaza, P.O. Box DURa CORPORATION Affirat 13M & R 
80013, Wilmington, DE 1~13, Tel: 800-237-4357; . ' leo ogers Corp., 645 W. 24th S!., Tempe, ~ 85282, Tel: 602-731-
SIs. Mgr; E. N. Tolson; Dist. Mgr; J. M. KendrIck 6200, FAX: 602-731-6210 
..... ;.................. ... .. .. ... .. ....... 1>1331-1342 

DYNAGE/POWER & MAGNETICS, Division Of 
Oakleaf, Inc., P.O. Box 95, 551 Third Avenue, Canistota, 
so 57012, Tel: 605-296-3462/3487, TELEX: 753243 
(OAKLEAFlNC), FAX: 605-296-3231; FSC No.: 9Y852; 
EIl1'L: 20; SIs. MgnSidney C. Oakleaf ..• Ao2278-2279; 

001724-1726 

DYNALOY, INC. 7 Great Meadow La., Hanover, NJ 07936, 
Tel: 201-887-9270, TELEX: 642-033, FAX: 201-887-3678; 
Fsc No.: 27908; EmpL: 19; SIs. Mgr; Jay Parton 

DYNAMIC AIR ENGRG, INC, 620 E. DyerRd.,SantaAna, 
CA 92705-5697, Tel: 714-540-1000, 'TWX: 910-595-2588, 
FAX: 714-545-9145; FSC No.: 4140-6105; SIs. Mgr; Carl 
AGriSier 

DYNAMIcs, Div. 01 Waugh Controls Corp., 9001 
Fullbright Ave.. Chatsworth, CA 91311, Tel: 818-999-8281, 
TELEX: 69-6171, FAX: 819-407-1320; EmpL: 100; SIs. 
Mgr: Tony Mastroianni 

DYNAMICS RESEARCH CORP, Encoder Division, 60 
Concord S!., Wilmington, MA 01887-2193, Tel: 508-658-
6100, FAX: 508-858-0522; ~: 125; SIs. Mgr; Joe 
PortacIa 

DYNAPAR, 1675 Delany Ad., Gurnee, IL 60031, Tel: 312-
662-2666, 'TWX: 910-235-1865; EmpI.: 150 

.-ri DVNAPCWER 
C"'" CORPORATION 

FAX: 313-553-9096 
I..oc8I Sales Offic8s & Reps DURGIN & BROWNE, SeeTridyne Process Systems, DYNAPOWER CORPORATION. Box 3180, 

OBI Inds. Farmington Hills, MI48333, Tel: 313-553-4300, TWX: 810-CA Santa Clara ............ 408-562-9300,800-237-4357 
MA Burlington .............. 617-273-6000,800-237-4357 
NC Resch. Triangle PI<. ..... 919-246-5000,800-237-4357 

DUPREE, INC. 14395 Romona Ave.. Chino, CA 9171 0, Tel: 
714-597-4989, 'TWX: 510-100-0281;~: 85; SIs. Mgr; 
S. Broussard; Dist. Mgr; S. ,BrouSSllld 

DURACELI: 

FAX: 203-791-3273 
DURACELL INC.:OEM SLS. & MKTG., Berf<shire 

Industrial Park, Bethel, CT 06801, Tel: 203-791-3274, 
TELEX: 6972165;~: 4000; SIs. Mgr; R O'AIessandro 
.. .•... ........••...... ........ •........... 001479-1. 

I..oc8I Sales Offices & Reps 
CA Irvine, Duracellinc. ................... 714-476-1811 
CT SoUlhIllJly, Duracell ... , .. .. .. .. .. .. ... 203-264-3935 
II.. oakBrook, DuraceIIInc. .............. 312-954-2714 

I..oc8I DistribulOls 
CA Mln.View, Energy Sis. Inc. ............ 415-969-0800 
CA San DIego, Tauber EIcIms. inc. ....... 619-274-7242 
GA Noroross, Applied Power Inc. ........• 404-263-0421 
IL Downers Grove, TDI .................. 312-971-3460 
MA Sharon, Adcour ....................... 617-784-8123 
MI Brighton, Applied Power Inc. .......... 313-227-3604 
MN$I. Pau~ de Battery ~ ... ;........ 612-646-7476 
MO Maryland Hgts., LComp ............... 314-291-6200 
NJ Clifton, Engel. AssemblIes Corp. .... l-aoo-BATIERY 
NY Commack, Bran-TIO!Iices Inc. .. .. .... . 516-499-5155 
NC WInstOn-Salem, Progressive Technlgs., Inc. 

....................................... 919-761-1375 
TX Houston, K-Tec Inc.................... 713-780-7770 
WA Redmond. Energy Sis. Inc... .. .. ... .. . 206-683-2343 

DY -4 SYSTEMS INC, 21 Credit Union W8¥, Nepean, Ont, 
Canada K2H 9J4, Tel: 613-596-9911, TELEX: 0534111, 
FAX: 613-596-0574;~: 280; SIs. Mgt; Mitch Robinson 

DYLON GRAPHITE CO. 124 FIrSt Avenue, Berea, OH 
44017, Tel: 216-234-1600, FAX: 216-234-6392; EmpI.: 35; 
SIs. Mgr; K A Panee 

DYMEC 

FAX: 617-729-1639 
DYMEC SILICON ~ANSISTOR CORP. 8 Lowell 

Ave.. Winchester, MA 01seo, Tel: 617,729-7870, 'TWX: 
710-349-6596; EmpL: 50; SIs. Mgr; J. Dennis Santucci 
................................. 1101206-1207; 001177 

Loo8l Sales Offices & Reps 
~ Phoenix, Southweet Tech. Sis. .. .. .. .. 802-693-1209 
CA San Diego, C8IiIomla EIcIm Mktg., Inc. 

......... ::...... ... ..... ... .. . ......... 619-265-8331 
CA San Ramon, Technical Consultants ... 415-830-0829 
CA Santa Ana, C8Iifomia EIcIm Mktg., Inc. 

GA DuMh, Dixie Tech. Mkig. ............ . 
MD Lirithicum Heights, KD Assocs. ...... . 
MA Winchester, Factory ................ .. 
MO St Louis, 0zar1< EIcIm Mktg., Inc. .•... 
NM Albuquerque, RepIronix, Ltd .;., ••.•• ,. 
NY New Rochelle, Repco Assocs., Inc. . : .. 
NY Syracuse, LabIronica, Inc. /," ...... . 
OH Chagrin Falls, Hester Assocs., Inc. ... . 
PA Sellersville, Tech-Corn-II'Iktg., Inc. ... .. 
TX Dallas, Kay Todd Aasocs, ............ . 
WA Everett, Cunningham Sis( Inc. ........ . 

714-935-2702 
404-381-5592 
301-859-5151 
617-72Q-7jl70 
314-423-7200 
505-292-1718. 
914-235-6405 
315-455-7314 
216-336-5102 
215-723-0820 
214-458-8837 
206-349-4800 

242-8804; EmpI.: 75 ............ .. ........ 001729-1732 

DYNATECH COMPUTER COMPANY, 260 Bernardo 
Ave.. P.O. Box 7400, Mountain View, CA 94039-7400, Tel: 
415-964-7400, 'TWX: 910-379-6988, FAX: 415-969-3350; 
Empl: 49; SIs. Mgt; HoWBld Klemmer; Dist. Mgr; Karen 
Vorsler 

DYNATECH COMPUTER POWER, INC. 5800 Butter 
Ln., Scotts Valley, CA 95066, Tel: 408-438-5760, TELEX: 
887-247, FAX: 408-438-5793; FSC No.: 7045 

DYNATEM, 19ThomasS!., Irvine, CA 92718, Tel: 714-855-
3235, 'TWX: 910-595-2803, FAX: 714-77D-3481;~: 20; 
SIs. Mgr; Mike Horan; Dist. Mgr; Und8 Boate 

DYNISCO, 10 Oceana Way, Norwood, MA 02062, Tel: 617-
769-6800, TELEX: 114-292; FSC No.: 15687; EmpL: 153; 
SI8. Mgr; Warden B. HiJnt 

DYTRONICS CO, See Ryan IntI. Corp. 

DZUS FASTENER. 425 Union Blvd., W. Islip, NY 11795, 
Tel: 516-669-6000, TELEX; 7,.,4974043, FAX: 516-669-
0785; FSC No.: 72794; ~: 140; SIs. Mgt; Victor 
C8ppeIta 

~1I1i 
EAGLE, P.O. Box 911, Fallbrook, CA 92028, Tet 619-728-

8000 ..................................... Ao1700-1702 

Local Sales Offic8s & Reps 
~ Mesa, Sedoo ......................... 602-461-9069 
MA BrainTree, Lancer Assocs. ............ 617-849-3083 

DYNACAST, Div. Coats & Clark Inc. 1401 Front Street, 
Yorktown Heights, NY 10598, Tel: 914-245-0080, TELEX; EAGLE MAGNETIC COMPANY, INC., P.O. Box 
6718096; EmpL: 150 24283, IncianapoUs, IN 46224, Tel: 317-297-1030, FAX: 

An American Elec.ronic Component,s Compan) 

FAX: 219-264-4681 

DYNACIRCUrrs INC., 11230 w. AdcJson, Franklin Park, IL 
80131, Tel: 312-451-1700; FSC No.: ~;312-451-9266; 
ErnpL: 300; SIs. Mgr; Dennis Dworzak(Western U.s.), Carl 
Morahan{Eastern U.s.) 

DURAKOOL, INC., American Electronic DYNAGE/CONTROLS, INC. P.O. Box 95, 551 Third 
c;omponents. 1010 N. MainS!., EII<har1, IN 46514, Tel: Avenue, Canistota, SO 57012, Tel: 605-296-3487. TELEX; 
219-264-1116, TELEX: 25-6482; ~: 230; SIs. Mgr; 753243 (OAKLEAFINC), FAX: 605-296-3231; ErnpL: 12; 
Stan Kalin ................................ 801724-1725 SIs. Mgr; Sidney C. Oakleaf 

317-299-1323;~: 44; SIs. Mgr; Robert Jackson 
................................................. 1>1734 

L0081 SeIes Offic8s & Reps 
FL Jupiter, Cherry Assocs. .............. . 
GA RosweI~ Electro Con1l Sis. ......... .. 
MA Coneord, Nortech Engr. SIs. .......... . 

o MN Eden Prairie, EIecIro Mark, Inc. ...... .. 
NY Commack, RC. Engrg. ............... . 
PA Glenside, Koebert Assocs. ........... . 
TX Irving, Space EIcIm& ................ . 

305-746-4591 
404-992-2344 
508-369-8805 
612-944-5850 
516-543-3325 
215-576-1329 
214-251-3636 

670 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 

FAX: 417-776-2257 

EAGLE-PICHER, Box 47, Joplin, M064801, Tel: 417-623-
8OOO,1WX: 910-774-4508;~: 700 ... 1)01486-1488 

EAGLE-PICHER, P.O. Box 130, Bethel Road, Seneca, MO 
64865, Tel: 417-776-2256, 1WX: 910-774-4533; FSC No.: 
3L498; Empl: 400; Sis. Mgr" H. M York; Dist. Mgr" H. M 
York ..................................... 1)01483-1485 

Local Sales Offices & Reps 
AL Huntsville, L & D Inc. ................. 205-837-1469 
AZ Scottsdale, S.W. Sis. .................. 602-391-3180 
AR Hot Springs, Automation SUpp. Inc. (ASI) 

....................................... 501-767-5444 
CA San Jose, O'Donnell Assocs.-North ... 406-263-6500 
CA Torrance, O'Donnell Assoc. ........... 213-53~9664 

CT Bloomfield, zaslow Sis. Co. ........... 203-242-7781 
FL Longwood, NSL Assocs., Inc. .....•... 305-629-5226 
GA Atlanta, L & 0 Inc. .................... 404-395-7079 
10 Elk Grove V~ Parcom, Inc. ............ 312-226-6360 
IA Des Moines, SPS Assocs., Ltd. . . .. .. .. 515-225-0607 
KS Olathe, SPS Assocs., Ltd. ............. 913-764-4460 
MA Westboro, zaslow Sis. Co ............ 617-393-8150 
MN Minneapolis, Ohlin Sis. Co . . . . . . . . . . . . 612-929-6924 
Me Earth City, SPS Assocs., LId. .... .. • ... 314-291-0520 
NE Panama, SPS Assocs., Ltd. ........... 402-786-2536 
NH Londondeny, Zaslow SIs. Co. ......... 603-432-8907 
NM Albuquerque, WJM SIs. ............... 505-286-9499 
NY Massapequa Pk., HC Assocs. ......... 516-541-0262 
NY Morrisville, Naylor EIec. Co. ........... 315-684-8620 
NC Raleigh, L & 0 Inc. .... .. .. . .. .. .. . .... 91 ~876-5301 
OH Dayton, Lyons Corp. .................. 513-278-0714 
OR Beaverton, Pacific Mktg. Spec. ........ 503-641-9373 
PA Exton, Kiley Elee. Co ................. 215-363-8550 
TX Dalles, Rem Air Comps................ 214-234-1069 
VA Richmond, L & 0 Inc. ................. 804-359-0125 
WA Redmond, Pacific Mktg. Spec. ...... .. . 206-882-3144 

Local Distributors 
AZ Tempe, Lynntronics .. .. .. • .. .. .. .. .... 602-433-0268 
AR Hot Springs, Automation Supp. Inc. ... 501-767-5444 
CA Anaheim, Carefree Unlld. ............. 714-630-3433 
CA Palo Ano, The Power Source, Inc. . . . .. 415-856-0700 
CO Denver, J & B Sis. .................... 303-696-2211 
FL Duneoin, Batte<y Powered Lighting & Sys. 

. .. .. .. . . . . . . . . . . .. • .. . . . . .. .. . .. . .. ... 813-73<H1498 
GA Austell DC Power Prods. ..•.......... 404-946-2593 
GA Smyrna, Marl< C. Pope Assocs. ....... 404-435-2471 
IL Arlington Hgts., Lodan Elctms. ........ 312-398-5311 
KS WIChita, RSC Elctms. ................. 316-267-5213 
LA Shreveport, Indl EIctm. Supp. Inc. ..... 318-222-9459 
MD Baltimore, Professional EIctms. ....... 301-661-2126 
MA Sharon, Adcour ....................... 617-784-8123 
MN Minneapolis, Ohlin SIs. Co ............. 612-929-6924 
NE LirlCOln, Spec!ronics Corp. ............ 402-467-3651 
IILJ E Brunswick, Brothers Elctms. . . . . . . .. 201-238-2200 
NY Amityville, Battery Power of LI. ....... 516-691-1993 
NY Brewster, WHI Batteries .............. 914-278-6151 
OH Columbus, Promarl< EIctms., Inc. ...... 614-876-8885 
OK Tulsa, Altair Co.. . .. . .. • .. .. .. .. .. .. . .. 918-252-5781 
OR Tualatin, Moore Elctms. ..•.. . . . . . . . . .. 503-692-5333 
PA Bensalem, Scotts Emergency Lighting 

........................................ 215-63~1777 

TX $lafford, Southwest Elctms. . . . . . . . . . . . 713-240-4000 
Can Mississauga, Ont, Batte<y Tech. ...... 416-670-7373 

EAGLE SIGNAl CONTROLS:A MARK IV INOS. CO. 
8004 Cameron Ad., Austin, TX 78753, Tel: 512-837-8300, 
TELEX: 166975, FAX: 512-837-6486; Empl: 3006; 518. 
Mgr" Donald Morse 

EALiNG ELECTRO-OPTICS, New Englander Industrial 
Park, Holliston, MA 01746, Tel: 617-4~8370, 1-800-343-
4912, TELEX: 240041, FAX: 617-875-5616; SIs. Mgr" 
James F. Babb 

E & L INSTRUMENTS, Interplex Electronics, . Inc., 70 
FuRon Terrace, New Haven, CT 06512, Tel: 203-624-31 03, 
FAX: 203-468-0060; Empl: 70; 518. Mgr" Dan Marley 

EAO SWITCH CORP., 198 Papa's Farm Rd, P.O. Box 552 
MO, MiNard, CT 06460, Tel: 203-877-4577, TELEX: 96-
4347, FAX: 203-877-3694; FSC No.: 61706; Empl.: 19; Sis. 
Mgr"GeorgeT.Bracci ......................... a'1732 

Local Sales Offices & Reps 
AZ Scottsdale, Luscombe Engrg. Co. of AZ 

....................................... 602-~9333 
CA Los Gatos, Luscombe Engrg. Co of S.F. 

....................................... 408-370-2020 

CA Montrose, Luscombe Engrg. Co of LA 
....................................... 818-2~9OOO 

CA San Diego, Luscombe Engrg. Co. of S.D. 
....................................... 61~292-4323 

CO Longmont, Luscombe Engrg. Co. of CO 
....................................... 303-772-3342 

CT Bethel Ray Perron & Co. .. ........... 203-798-0261 
CT Farmington, Ray Perron & Co. Inc. .... 203-673-4825 
FL Deerfield Beach, Florida Camp. Sis. ... 305-4~1758 
FL Tampa, Florida Comp. sis. ............ 813-980-7044 
GA Norcross, MIn. Electro Mktg. .......... 404-448-5594 
IL Arlington Hgts., Brainard-Wilson MkIQ., Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312-437-2700 
IN Ft Wayne, MIS Sis. & Assocs. ....•... 219-436-3023 
IN Greenwood, MIS Sis. & Assocs. ...•.. 317-881-0110 
IA Cedar Rapids, Delilron Co. Inc. ....... 31~75 
MD Columbia, DeRa III Assocs., Inc. ......• 301-730-4700 
MA Needham, Ray Perron & Co., Inc. ...... 800-225-4260, 

617~162 
MI Plymouth, Jay Mktg. Assocs., Inc. ..... 31~12OO 
MN Golden Valley, Highland Elctm Sis. ... 612-546-2123 
MO Florissant, Deillron Co. Inc. ........... 314-839-0033 
MO Gladstone, Deillron Co., Inc. ........... 816-43&6445 
NH Merrimack, Ray Perron & Co., Inc. ..... 603-424-4423 
IILJ Englewood, Sprung/Nussbaum ....... 201-56~5666 
NY Hauppauge, Sager EIec. Supp. Co ..... 516-348-1300 
NY Rochester, Apex Assocs., Inc. ......... 716-272-7040 
NC Raleigh, C-Tech Sis., Inc. . . . . . . . . . . . . . 91 ~ 782-8100 
OR Lake Oswego, Luscombe Engrg. Northwest 

....................................... 503-836-6664 
PA Horsham, Jacobsen Assocs. .......... 215-674-2937 
PA Pittsburgh, R W. Kneip ............... 412-823-0169 
TX Delles, Glidden Electro Equip. Co ..•.. 214-341-D610 
TX Houston, Glidden Electro Equip. Co. .. 713-681-1415 
UT Midvale, Luscombe Engrg. Co ........ 801-565-9885 
WA Bellevue, Luscombe Engrg. N.W ......• 206-223-1541 
WI Mequon, Badgerep ................... 414-241-8200 

LDcaI Distributors 
AZ Phoenix, Minarik EIec. ................ 602-233-3000 
AZ Tempe, Harper SID................... 602-967-1464 
CA Compton, Harper SID. ........ .. ...... 213-97~5090 
CA Gardena, Califomia Switch & Sig. ..... 213-770-2330 
CA Glendale, Minarik Elee. Co ........... 818-507-6500 
CA Hayward, KEA Elctms. ................ 415-887-2900 
CA S. San Francisco, Bell Elctrl. Supp. .... 415-58~ 7055 
CA Salinas, Bell Elctrl Supp. .. . .. .. .. .. ... 408-758-611 0 
CA San Diego, Harper SID.. .. . .. .. .... ... 61 ~578-2500 
CA San Diego, Minarik Elee. Co .......... 61 ~560-6632 
CA San Jose, Harper SID.. .. .. .. .. .. .. ... 408-943-9490 
CA Santa Clara, Bell Elctri. Supp. ......... 406-727-2355 
CA Santa Clara, Minarik EIec. Co ......... 408-727-0575 
CA Torrance, Kent Elctms. ............... 213-320-2700 
CO Danver, CSID, Inc. ......... ;.......... 303-292-9594 
CO Danver, Minarik E/ee. Co .............. 303-3~525 
CT Wallingford, Mict.an EIctms. ............ 203-265-2077 
CT Wal6ngtord, Sager EIec. Supp. co. . .. .. 203-285-4600 
FL Lakeland, Wes-Garde/Switch Controls, Inc. 

....................................... 613-644-7564 
FL Oviedo, Dixie SIs. ..................... 407-365-5211 
IL Algonquin, Marshall WoN Automalion 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312-658-6130 
IL Crystal Lake, Sub-Sem, Inc .....•...... 312-782-3954 
Il Elk Grove, Martec Assoc. .. ........... 312-956-8090 
IL Rosemont, Advent Elctms., Inc. ....... 312-297-6200 
IL Schaumburg, Minarik Elee. Co ......... 312-685-9337 
IN Indianapolis, Mar Elctms. . . . . . . . . . . . . . 317-633-6699 
IN Indianapolis, RM. Indiana ............. 317-291-7110 
IA Cedar Rapids, Advent Elctms., Inc. .... 319-363-0221 

.KS Wichita, Radio, Inc. ............ , ...... 316-284-2796 
KY Louisville, Peerless Elctms. ........... 502-637-7674 
LA Baton Rouge, Menard EIctms. ........ 504-355-0323 
ME W. Buxfon, Nelson & Wright ...... , ... 207-9~238 
MD Gaithersburg, Axis Elctms. .........•... 301-840-9640, 

800-492-3190 
MD Jessup, TreekO SIs. ................... 301-79200112 
MA Canton, Impact Sis. Co ............... 617-821-1500 
MA Hingham, Sager EIec. Supp. Co. . ..... 617-749-6700 
MA N. Billerica, Minarik Elee. Co .......... 508-663-0740 
MI Grand Rapids, R. M. Elctms. Co. . ..... 616-531-9300 
MI 51. Claire Shores, SPEMCO Switches 

....................................... 313-771-2700 
MN Minneapolis, Electronic Ctr. Inc. .....•. 612-378-2442 
Me 51. Louis, Beckwith, Inc. ............... 314-343-6463 
NH Salem, Sager Elee. Supp. Co ......... 603-898-1348 
IILJ Cranford, Garden $late Indl. Elctms., Inc. 

....................................... 201-272-6400 
NY Bohemia, Kay Comps., Inc. ............ 516-567-7500 
NY Buffalo, SummH Distrs., Inc. . .....•.... 716-887-2800 
NY New York, Martin-AudiolVideo ....... 212-541-5900 
NY Rochester, Simeona Elctms. .......•.. 716-328-3230 
NY Rochester, SummH Elctms., Inc. ....... 716-334-8110 . 
NY VicIor, ADD/Modutex ................. 716-924-4400 
NY Woodside, Switches UnlimHed .....•.. 718-478-5000 
NC Charlotte, Dixie Elctms. ............... 704-377-4348 
NC Charlotte, EIctms. Mktg. Corp. ......... 704-394-6195 
NC Winston-Salem, Kirkman EIctms., Inc. 

......................... 91~722-9'31,800-334-8688 
OH Columbus, Elecltronics Mktg. Corp. .... 614-2~161 

OH Highland Hgts., Electronics Mktg. Corp. 

OK Tulsa, Rado, Inc. ................... .. 
OR Portland, Minanl< EIc. Co ............ . 
PA Harrisburg, AcHech EIctms. ........ .. 
PA McKean, Advacom ................. .. 
PA Norristown, KiITlberly--James Co. •..... 
PA Pittsburgh, Grant Indl Controls, Inc. ... 
PA Wayne, Peak EIctms. Corp. "'"'''''' 
SC Columbia, Dixie EIctms. .............. . 
TX Garland, Indl Equip. Co of Dallas .•... 
TX tiouston,Minarik EIec. Co. .......... .. 
TX Irving, Harper SID ................... .. 
TX Irving, Minarik EIec. Co ............. .. 
TX San Antonio, Minarik E/ee. Co. ....... . 
WA Seattle, Platt EIec. .................. .. 
WI Milwaukee, Marsh EIctms. Corp. ..... . 

EATON 

216-442-3441 
91~587-9123 
503-253-3402 
717-93~7 
814-476-7774 
215-666-7286 
412-787-9770 
215-293-9000 
803-~5332 
214-271-5494 
713-748-0808 
214-621-0500 
214-9~111 

512-622-7097 
206-624-4083 
414-475-6000 

E-A-R DIV. Cabot Corp., 7911 Zionsville Ad., Indianapo6s, 
IN 46268, Tel: 317-872-1111, 1WX: 810-341-3412, FAX: 
317-872-D617; Sis. Mgr" Lawrence K Landers 

EASCO/K D TOOLS, See Hunter Tools, Easco/K D 
Tools 

EAST CONTROLS, 6851 Church St, Hanover Park, Il 
60103, Tal: 312-837-7709; Empl: 1 

EASTERN AIR DEVICES, INC_, 1 Progress Dr. Dover, 
NH 03820, Tel: 603-742-3330, FAX: 803-742-9080; Empl: 
175 ............................................ a"240 

Local Sales Offices & Reps 
CA Glendale, Electric Motor Engr. ........ 818-502-1866 
CA San Jose, Motion Sys. ................ 406-246-0641 
CO Boulder, R G. Entprs. ................. 303-447-9211 
FL Orlando, Werndli & Assoc. ............ 407-851-1923 
MN 51. PaUL REPCO .. .. .. .. . .. .. .. .. . .. .. 612-488-0201 
NH Dover, Eastern Air Ovs. ............... 603-742-3330 
IILJ Ridgefield, Rical Assocs. .. .. .. .. .. .. .. 201-945-5250 
NY Rochester, EIcom SIs. ................ 716-385-1400 
NY Syracuse, ELCOM SIs. ................ 315-685-8245 
NC Charlotte, Jake Rudisill Assocs. ....... 704-377-6901 
OH Cincinnati, KCH Co ................... 513-931-1686 
OR Portland, DA Sullivan Co. ............ 503-292-2448 
PA Paol~ ETC Sales ..................... 215-296-3527 
TX Dallas, OJ. Sis. Co ................... 214-783-8876 
TX Richardson, OJ. Sis. .................. 214-783-8876 
WI Racine, KMG Sis., Inc. ................ 414-63~9005 

Local Distributors 
CT Hartford, Bearings, Inc. ................ 203-24~1691 
CT No. Haven, Bearings, Inc. ....•.......• 203-288-2201 
CT Waterbury, Bearings, Inc. ............. 203-755-3151 
ME Aubum, Bearings, Inc.................. 207-784-3769 
ME Bangor, Bearings, Inc. .•. .. .. .. . . .... .. 207-947-6583 
MA Avon, Bearings, Inc. ....... .. .. .. .. .... 508-584-9200 
MA W. Springfield, BesIings, Inc. .......... 413-73H701 
MA Wakefield, Bearings, tnc. .............. 617-246-3906 
MA Worcester, Bearings, Inc. .............. 617-852-1050 
NH Berlin, Bearings, Inc. .................. 603-752-6001 
NH Dover, Bearings, Inc. ....•............. 603-7 ~2121 
NH Manchester, Bearings, Inc. ............ 603-623-6897 
NY Plainview, Controls Sis. Inc. ........... 516-756-5852 
NC Charlotte, Motionex •.. •. . . .. •... .. .. .. 704-377-6901 
PA Pittsburgh, EXONIC Sys. .............. 412-784-8400 
RI Warwick, Bearings, Inc. ............... 401-732-2600 
VT Rutland, Bearings, Inc. ................ 802-775-3550 

EASTERN ELECTRONICS MFG. CORP. National 
Patent Dev, Corp. 180 Roberts St, Eest Hartford, CT 
06108, Tel: 203-528-9821, FAX: 203-2~7639; FSC No.: 
203-286-7639; Empl: 200; Sis. Mgr" Wayne M Baker 

EASTERN MARKING MACHINES, 422 S Franklin St, 
Hempstead, NY 11550, Tal: 516-483-7070, TELEX: . 
868095; Empl: 8; 518. Mgr" George Rosales; Dist. Mgr" L 
Sherman 

EASTERN MICROWAVE, 40 Ray Ave., Burlington, MA 
01803, Tel: 617-273-4700; FSC No.: 30616; Empl: 25; 518. 
Mgr" S. C. Lowe 

EASY HEAT W1REKRAI=T, See Electrical Systems, 
Div. of Bristol Corp. 

EATON CORP, Durant Products, 901 S. 12th St, 
Watertown, WI 53094, Tel: 414-261-4070, 1WX: 910-260-
3713; Ernpl.: 350; 518. Mgr" H. L Sisson; Dist. Mgr" Dannis 
G. Waiz 

EATON CORP. Electronic Instrument Div. 5340 Alia 
Rd, Los Angeles, CA 90066, Tel: 213-822-3061, 1WX: 910-
343-6869; EmpL: 200; 518. Mgr" John Martocci 

EATON CORPORATION, Microwave Products 
Division, 785 Palomar Ave., Sunnyvale, CA 94086, Tel: 
406-773-3700, 1WX: 91~9556; FSC No.: 27338; 
Empl.: 495; SIs. Mgr" John S1ahlke 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 671 



EATON 

EATON CORP.!MSC PRODUCTS, 1640 Monrovia 
Avenue, Costa Mesa,. CA 92627, Tel: 71+642-2427, 
1B..EX: 67-8433; FSC No.: 96182; EqlL: 5000; SIs. Mgr: 
J. R. McDonough 

EATON (lORUN) CORP, Seelorlin, Div. ofAxiam, 
Inc. 

EATON CORP.!CUll.ER-HAMMER PRODS, 
Aerospace & Commercial Controls Div,4201 N. 27th 
St.. MilWaukee, WI 53216, Tel: 414-449-7487, 1B..EX: 26-
716, FAX: 414-449-8221; FSC No.: 81640; SIs. Mgr: J. R. 

. McDonough 

Local Sales Offices & Reps 
CA Los Angeles, Eaton Corp./ A & ceo . . . 714-548-8553 
CA San Frai1cisco, Eaton Corp./ A & ceo 

. Fl Tampa, Eaton Corp./ A & ceo ....... . 
GA Atlanta. Eaton Corp./ A & ceo ....... . 
IL Chicago, Eaton Corp./ A & ceo ...... . 
KS Kansas City, Eaton Corp.! A & ceo .. . 
MD Baltimore. Eaton Corp./ A & ceo .... . 
MA Boston. Eaton Corp./ A & ceo ....... . 
MI Detroit. Eaton Corp./ A & ceo ....... . 
MN Minneapolis. Eaton Corp./ A & ceo ." 
NJ Ml Laure~ Eaton Corp./ A & ceo .... . 
NY Long Island. Eaton Corp./ A & ceo .. . 
OH Cleveland, Eaton Corp./ A & ceo .... . 
OH Dayton. Eaton Corp./ A & ceo ....... . 
PA Pittsburg, DoIfus&-Root & Co. .•..•.... 
TX Dallas. Eaton Corp./ A & ceo ........ . 
WA Seattle. Eaton Corp./ A & ceo ....... . 
WI MilWaukee, EatonCorp./ A & ceo ... . 
can Scatborough. Ont..Eaton Ltd. .•...•... 

415-967-0606 
813-985-5777 
404-394-0911 
312-53CH980 
913-384-0080 
301-296-9640 
617-863-5427 
313-354-7513 
612-831-8668 
609-778-1100 
516-864-8065 
216-635-4554 
513-294-1877 
412-221-4420 
214-388-4121 
208-948-5157 
414-449-6709 
418-291-2563 

EBERHARD MFG. CO., DIV, Eastern Co, 21944 Drake 
Ad.. StrongsvIRe. OH 44136. Tel: 218-238-9720, 1B..EX: 
98-5301, FAX: 218-572-2732; FSC No.: 19220; SIs. Mgr: 
Edward Hongosh 

EBM INDUSTRIES, INC, 110 Hyde Road, Fannington. 
CT 06032. Tel: 203-674-1515, TWX: 71G-423-8723, FAX: 
203-874-8536; FSC No.: 62292; Sis. Mgr: Robert 
Sobolewski .•. . ... ... ... .. . . .. ..•.. ....... C-1644-1649 

Local Sales Offices & Reps 
AL Huntsville, Reycom ...•.........•..... 205-859-2017 
AZ. Scottsdale. Harris And Croy ..•..••...• 802-951-9121 

CUTLER·HAMMER .!'t·N 
MILITARY SPECIFICATION. AEROSPACE. 
COMMERCIAL & INOUSTRIAL CONTROLS 

FULL LINE AUTHORIZED DISTRIBUTOR 

.~t;;J 
ELECTRIC SWITCHES 

I • C 0 a P 0 a A T ~ D 
2418 Fletcher Dr., Los Angeles, C.li!orni. 90039·2891 

~:11800-421-8855 
CA=800-252-4640 

TEL:213-660-1310 
FAX:213:"660-5130 ' 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION-SIOO. FREE CATALOG 3tEM on REQUEST 

EECD' 
Over 

8,000,000 
Relays & 
Switches 
in Stock. • 

The 
Largest 
Relay & 

Switches 
Distributor 

In the World. 

Orders Placed by 3:00p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 10266th Avenue, 

Santa Monica, CA 90404 Oakland, CAl 94606 

Manufacturers· and. Sales Offices Directory 
AZ. Tucson, Harris and Croy ............. . 
CA Los Angeles, WIley Co. ............. .. 
CA San Diego, Wiley Co. ................ . 
CA Santa Clara, Ross Mktg. AssocS. .•.... 
CO LlIt~ Si!J1PSOll AssocS. .......... .. 
CT Cfinton, SeImark AssocS. ............ . 
FL Altamonle Springs, Raycom. Inc. ., ...• 
Fl Clearwater, Reycom. fmc. ............ . 
FL Orlando, Reycom. Inc. ............... . 
FL Wellborn, Raycom. Inc. .............. . 
GA Marietta, Rayoom ................... .. 
IL Glendale Hgts.. Bela Technlg. Sis., ••.. 
IA Des Moines, Houk & Assocs., Inc. .•... 
KS Overland Park, Web Ek:Ims. ......... . 
KY Louisville, Tech. Prods. .............. . 
MO Ellicott City, Mktg. Technlg. .......... . 
MA MilDs, Selmark AssocS. .............. . 
MI Warren. Burcaw Co.' .' ............... .. 
MI Wyoming, Burcew .................. .. 
MN St Pau~ Arkco Sis. ................... . 
MO FlOrIssant, Web EIctms. .............. . 
NH Hopkinton. Selmark AssocS. .... " ... . 
NJ Mar1ton. b.g.r. AssocS. ............... .. 
NM Albuquerque. Harris & Croy .......... . 
NY. Buffalo, NRM MkIg. Grp. , ............ . 
NY Franklin Sq., eooper-Simon & Co.. Inc. 

NY Skaneateles, NRM Mktg. Grp. ........ . 
NC RaJeigh, Raycom .................... . 
OH Dayton. Versatron .................. .. 
OH Maple Hgts.. Versatron ............... . 
OK Tulsa, Bonser-Philhower Sis. ..•...... 
OR HilJsbQro, Temoo Northwest ........ .. 
PA Harrison City. NRM MkIg. Grp. ...... .. 
TX Austin. Bonser-Philhower Sis. , ....•.•. 
TX Houston. Bonser-Philhower Sis. ...•... 
TX Richardson, Bonser-Philhower Sis. •... 
UT Midvale. SirJ1lSOl1 AssocS. .......... .. 
VA Fairfax. MkIg. Technlg. .............. .. 
WA KiJkIand. Temoo Northwest .......... . 
WA Maple Falls, Temoo Northwest ...... .. 
WA Spokane, Temoo Northwest ........ .. 
WI MilWaukee, Bela Technolg. Sis, Inc. •.. 
PR Bayamon, Selmark .................. . 

Local DislribulOls 
AL Huntsville, PoweR EIec. .............. . 
AZ. Phoenix, Arizona Comps. Co. ••....... 
AZ. T8fl1)e, Control Design Supp. •........ 
AZ. Tempe, Supply Team Intl ............ . 
AZ. Tucson, Southwest Sis. .............. . 
CA Anaheim. Deco EIec. ....... , ........ .. 
CA Costa Mesa, Powell ................ .. 
CA Fullerton. Pyramid/Fullerton .,., .... ;. 
CA Hollywood. Yale EIi:tms. ............ .. 
CA Irvine, Integrated Elctms. •... , .•.....•. 
CA Sacramento, Integrated Elclms. .....•• 
CA San Diego, Deco Ek:Ims. ............ . 
CA San Diego, Pyramid ................ .. 
CA San Jose. Integrated ................ .. 
CA San Jose. Powall EIec. .••...•.....••.. 
CA Santa Clara, Pyramid Elclms. ..•....•. 
CA Sunnyvale, Power Supply Comps. .... 
CO Denver. Integrated Elctms. ..••.•...... 
CO Englewood. IndL Elctms. ............ .. 
CT Danbury, Pilgrim EIctms. ............. . 
CT E. Haven, J. V. Elctms. .............. .. 
CT Wallingford, Cronin Elec. ............ .. 
CT Yalesville, Glynn Elclms. ............ .. 
Fl Fl Lauderdale. Powell Elec. .........•. 
GA Atlanta. ACt< Radio Supp. ........... .. 
GA Fayetteville. Frankland .............. .. 
IL Hollman Estates, LE.e. Intercomp .... . 
IL Rosemont. AdventEIclms. .......... .. 
IN IndianapoDs, Advent EIcIms. ..•....... 
IA Cedar Rapids. Advent EIcIms. ....... . 
KY Florence, U.R.I. Elclms. .... : ........ .. 
MD Baltimore. Resco/Baltimore ....••... , 
MD Baltsville. Rasco/D.e. ................ . 
MD Columbia, Powell .................... . 
MA Canton. Impact Sis. Co .............. .. 
MA Middleboro, Glynn EIcIms. ....•.....•. 
MA Needham. Cronin ................... .. 
MA Westborough. Powell ................ . 
MA Wilmington. Heifind Elclms. •••...•...• 
MA Wobum. Control Dl!sign Supp. .•....•• 
MI Battle Creek, Great Lakes Elclms. ., .. 
MI Farmington Hills, Advent Elctms. .....• 
MN Grand Rapids, s, F. EIctms. .......... . 
MN Minneapolis, Control Des. Supp. ..... . 
MO Kansas City. L Comp ..... : .......... . 
MO Maryland Hgts.. L Comp ............ .. 
NV carson City. Integrated EIctms. ......• 
NH Manchester, Cronin .................. . 
NH Manchester, Glynn Elctms. ......... .. 
NH Nashua, Brevan Elclms. .. ," ........ .. 
NJ Englewood. Powell EIec. ........... , .. 
NJ Rockaway, Tonar .... , ........... l .. .. 
NJ W. Barlin. General Comps. .. ,' .... 1 .. .. 

602-888-0642 
213-666-1611 
619-453-9018 
408-988-8111 
303-794-8381 
203-573-9088 
407-682-0032 
813-572-4282 
407-859-5504 
904-863-5023 
404-952-6061 
312-790-9886 
515-278-6741 
913-381-7986 
502-89&-8000 
301-465-5944 
508-37",2914 
313-573-4605 
8()().572-1610 
612-777-7454 
314-921-5720 
603-74&-3299 
609-983-1020 
505-275-9103 
716-634-4300 

518-489-4636 
315-685-8991 
919-266-9827 
513-293-8506 
218-581-0090 
918-745-9122 
503-849-8375 
412-327-0858 
512-348-9186 
713-782-4144 
214-234-8438 
601-568-3691 
703-323-9640 
208-821-5434 
208-599-2750 
509-534-8635 
414-543-6609 
809-797-9176 

205-539-2731 
602-269-5655 
602-829-7981 
602-968-1192 
602-628-1613 
714-630-8252 
714-754-1717 
714-773-0781 
818-465-3186 
714-837-8960 
918-424-5297 
619-693-1595 
619-271-5404 
408-435-1 QOO 

409-94;3-9020 
408-727-9810 
408-737-1333 
303-292-6121 
303-894-9444 
203-792-7274 
203-469-2321 
203-265-3134 
203-265-2498 
305-484-8377 
404-351-6340 
404-461-4026 
312-843-2040 
312-297-6200 
317-872-4910 
319-363-0221 
608-371-4423 
301-529-0500 
301-937-9100 
301-621-8080 
617-821-1500 
508-947-4262 
617-449-5000 
617-368-6100 
617-657-4670 
617-932-9404 
618-963-8282 
313-477-1650 
618-459-0216 
612-721-1628 
818-221-2400 
314-291-6200 
702-863-9399 
603-624-01 OS 
603-622-8131 
603-889-7230 
201-894-0800 
201-588-9000 
609-788-6767 

NM Albuquerque, Betatron ................ 505-821-1122 
NY Fanningdale, Addem Sis. ............. 51 ... 752-9303 
NY Hauppauge, BroedIineElec.Distr. , ... , 518-231-4100 
NY HicksviRe. Janesway Ek:Ims........... 518-935-1827 
NY Lynbrook. Peerless Radio ..... :....... 518-593-2121 
NY Ml Vernon. Janesway Ek:Ims. ........ 914-699-6710 
NY Rochester,'Simoona.... .. .. .. .. .. .. .. 718-328-3230 
NY Suffern, Nobel EIcIms. ................ 914-357-4500 
NC Cary.PoweREIec. ....... , ............ 919-487-1212 
NC RaJeigh, Century ...................... 919-762-2116 
OH Akron, Akron Ek:Ims. ................. 218-762-8818 
OH Broadview Hgts.. Related Comps. ..... 216-638-4838 
OH Cincinnati, URI EIctms................. 513-761-4030 
OH Dayton. ReIaII!d Comps. .............. 513-253-8116 
OH Twinsburg, Advacorn ................. 218-425-8477 
OR Beaverton. Integrated EIcIms. ..•..••.. 503-841-1690 
PA Export. Advacorn ..................... 412-733-5400 
PA Malvern. Control Design Supp. .•...... 215-298-0150 
PA McKeen, Advacorn/Erie .............. 814-478-7774 
PA Norristown. Century EIctrn Comp. Co. 

....... .. .. .. .. .. . .. .. .. . .. .. .. .. .. .. .. 215-631-5400 
PA Phildelphia, Powell ...... , ............ 215-365-1900 
TN Hixson, Technt-Tronics ............... 615-843-0170 
TX Carrollton, TMM~ Inc. ................. 214-960-6901 
TX Dallas. Omni Pro EIctms. ............. 214-233-0500 
TX living, Powell EIcIms. ................. 214-550-0547 
TX Richardson. Janesway EIctms. ........ 214-437-5125 
UT N. Salt Lake, Integrated EIcIms. ....... 801-298-1868 
UT Salt Lake City, Standard Supp. Co. .•.. '601-486-3371 
WA Bellevue. Integrated EIcIms./ Jaoo .... 208-455-2727 
WA Redmond, Pyramid EIcIms. ........... 208-883-7200 
WA W. Seattle. Radar EIec. ...... ,........ 208-282-2511 
WI Mequon. Taylor EIec. Co. ............. 414-241-4321 
WI New Bertin. Control Design Supp. ..•.. 414-784-1015 

EBY COMPANY, 4300 H Street, Philadelphia, PA 19124. 
Tel: 215-5:!7-4700, TWX: 710-670-0452, FAX: 215-537-
4780; FSC No.: 72825;' Empl: 75; SIs. Mgr: Maurice 
Sterling 

ECG, 14123 21 st Ave. N.. Plymouth, MN 55441, Tel: 612-554-
0720 

ECOSOFT, INC., 8413 N. College Ave., Indianapolis, IN 
48220, Tel: 317-255-8476, FAX: 317-251-4604; EmpL: 3; 
SIs. MgT: Emma Alkire 

ECS COMPOSITES, 3560 Rogue River Hwy, Box 188. 
Grants Pass, OR 97526, Tel: 503-478-8871, TWX: 510-
755-0777; FSC No.: 24995; Empl: 135; SIs. Mgr: John L 
Smith .................... , .......... ,.... C'1022-1023 

Local Sales Offices & Reps 
AL Huntsville. EMA .. .. .... .. .. .. .. .. .. .. . 205-830-4030 
CA Laguna Hills, WESTEC ............... 714-770-6229 
CA LOng Bch.. John Aram ................ 213-597-4299 
CA MIn. VIeW, Kim Buurma ....... .. .. .... 415-962-9027 
CO Englewood, Electronic Comp. Sys. •.•. 303-762-9576 
FL Orlando, Honayco, Inc. .. .. .. .. .. .. .... 305-299-1 QOO 
MD Baltimore. Burgin-Kreh AssocS. ....... 301-265-6500 
MA Westwood, Apex AssocS. ............. 617-326-5042 
NJ Teaneck. Noreast Tech. SIs. .......... 201-833-2044 
OR Grants Pass, ECS Inc. ................ 503-478-8871 
PA Horsham, Jacobsen AssocS. ..... , ,... 215-674-2937 
TX Dallas. Advance Tech. Sis. ............ 214-34D-13OO 
WA Bellevue, ComIec ................. : ... 206-453-1188 
can StiIIsvilie. ant, Production Case Co. ., 613-838-2248 

FAX: 619-278-0372 
ECTRON CORP, 8159 Engineer Ad.. San Diego, CA 

92111, Tel: 619-278-0600, TWX: 910-335-1259; FSC No.: 
24856; EmpL: 50; Sis. Mgr: W. W. Hanford •. , •• 001010 

Local Sales Offices & Reps 
AZ. Phoenix. Aztec EnIprs. ................ 602-944-9185 
CA Canoga PI<., FLW Inc. ................. 818-719-0037, 
CA Costa Mesa, FLW Inc. ................ 714-751-7512 
CA Fremont, FlW Inc. .................... 415-651-8511 
CO Denver, Aztec EnIprs. .. .. .... . .. .... .. 303-779-5285 
FL Melboume. Saber AssocS. ....... , ... , 407'724-0920 
GA Norcross, Saber Assoc. Inc. .••.•.•..• , 800-327-0853 
IL Elmhurst, Sector Engrg. Sis. .......... 312-530-7850 
IN Indianapolis, Sector Engrg. Sis. ....... 317-942-1120 
KS Overland PI<., Ramsay AssocS. .. . . . . . . 913-541-1007 
LA Baton Rouge, Sesco .............. .. .. 504-383-9237 
MD Laure~ EIcIm Mklg. Assoc. ... ,....... 301-792-9300 
MA Needham, AddeIco Corp. ............. 617-444-4754 
MI Troy, Satullo AssocS. ................. 313-585-4811, 
MN Minneapolis, Sector Eng. SIs. Inc. ..... 612-593-1609 
MO St Louis. Remsey AssocS. ............ 314-532-9386 
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Manufacturers and Sales Offices Directory 
NM Albuquerque, Westthal & Assocs. .•... 
NY Plainview, Eastem-Metro Assoc. ..•••. 
NY VICtor, SanwaJ Technlgs. ............ .. 
NC Clayton, Saber Assocs. .............. . 
OH Cleveland, Instrmn S)IS. ............ .. 
OH Dayton. Instnnn. S)IS. ................ . 
PA PIttsburgh, Instnnn. S)IS. ............ .. 
PA Plymouth Meeting, EIcIm MkIg. Assoc. 

SC Columbia, Saber Assoc. Inc. ......... . 
TX Dallas, Sesco ........................ . 
TX Houston, Sesco .................... .. 
UT Ogden. Aztec Entprs. ................ . 
WA Seattle, Datacom Assoc. Inc. ........ .. 
WI Milwaukee, Sector Eng, Sis. Inc. ...... . 

505-881-0995, 
516-931-1414 
716-924-1950 
800-327-0853 
216-845-8800 
513-294-2838 
412-823-7005 

215-826-7400 
800-327-0853 
512-892-2490 
713-495-6362 
8OH;21-1655 
206-265-2525 
414-352-8280 

EDAC INC, 40 l1fIieId Ad., Scarborough, Ont, CAN MIV 5B6, 
Tel: 416-754-3322, FAX: 416-754-3299; FSC No.: 31781; 
EmpL: 110; SIs. Mgt" (CAN) Don Wilrls; Dist. Mgt" W. 
Mango 

EDA INSTRUMENTS, INC, 4 Thomcllffe PSJ1< Or, 
Toronto, ON, canada M4Hl Hl, Tel: 416-425-7800, TELEX: 
06 23222 FEDA TOR, FAX: 416-425-8135; EmpL: 100; SIs. 
Mg," Scott Hepburn 

EDCLIFF DIV, Systron Donner, 1711 So. Mountain Ave., 
Monrovia, CA 91016, Tel: 816-356-4571, FAX: 816-359-
5719; FSC No.: 00153; EmpL: 110; SIs. Mgt" Cosmo L 
Avellis; Dist. Mg'" Fred Paciocco 

EDL, INC, 365 Oser Ave., Hauppauge, NY 11786, Tel: 516-
435-2808, HIOO-DIAL EDL. FAX: 516-435-2836; EmpL: 50; 
Sis. Mg," Ann Marie capuano 

EOO CORP.!ELINCO DIV, See Electrical Indicator 
Co, Inc. 

EOO WESTERN CORP, EOO Corp, 2645Sou1h 3OOW, 
Salt Lake City, UT 84115, Tel: 801-486-7481, TELEX: 386-
315, FAX: 801-484-3301; EmpL: 380; SIs. Mg," Ken Etulain 

EDSYN, INC, 15958 Arminta Ave., Van Nuys, CA 91406, 
Tel: 816-989-2324, 213-873-5115, TELEX: 65-1469; SIs. 
Mg'" Wayne Murry 

EDWARDS CO, Signaling Prods. Div, P.O. Box 1166, 
Farmington, CT 06034, Tel: 203-678-0410; EmpL: 1000; 
Sis. Mg,: AI Canevari; Dist. Mg,: AI Canevari 

EECO INCORPORATED, 1601 E Chestnut Ave., P.O. 
Box 659, Santa Ana, CA 92702-0659, Tel: 714-835-6000; 
EmpL: 850; Sis. Mg," Greg Littler; Dist. Mg'" Dick Fried 
........................... , ... . .. . . .. ..... a-.1726-1727 

LocsI Sales Offices & Reps 
CA Santa Ana, Jones & McGeoy SIs, Inc. 

....................................... 714-547-6466 
AL Huntsville, MontgomeIY Mktg.. Inc. .... 205-830-0498 
AZ Scottsdale, SW. Sis. .................. 802-991-1937 
CA Los Altos, Rechl Assocs. . . . . . . . . . . . . . 415-964-6321 
CA San Diego, Harvey King Inc. ...•...... 619-587-9300 
CO Denver, Delltron Co. .. ................ 303-741-2122 
CT S. Windsor, Northeast Reps., Inc. ...... 203-267-6914 
FL Altamonte Springs; Carter Assocs. .... 402-260-5566 
FL Pompano Beach, Carter Assocs. ...... 305-972-9455 
GA Norcross, Montgomery Mktg., Inc. •...• 404-447-6124 
IL Elk Grove Village, TriStar Grp., Inc. .... 312-593-0200 
IN Fort Wayne, MIS SIs. & Assoc. ..•.... 219-436-3023 
IN Indianapofis. MIS Sis. & Assocs. ...... 317-88HI110 
IA Cedar Rapids. Palatine Engr. & SIs, Inc. 

....................................... 319-365-8071 
KS Blue Springs, Palatine Engr. & S~ Inc. 

....................................... 816-229-4007 
MD Laure~ EMA, Inc. ...................... 301-953-7800 
MA Hingham, Northeast Reps., Inc. 617-749-8700 
MI Livonia, Lowell-Wendt MkIg. Gel ...•.. 313-464-2722 
MI Wyoming, Lowell-Wendt MkIg. Co .••.. 606-457-0900 
MN Mimeapolis, RK. Sis. Assocs., Inc. .... 612-571-1001 
Mel HazelwOod, Palatine Engr. & Sis., Inc. 

....................................... 314-839-0800 
NH Milford, Northeast Reps., Inc .......•... 603-673-1406 
NJ Englewood, Tecnirna1 ................. 201-589-4200 
NY Clarence Ctr, Tech-Mark. Inc. ......... 716-741-9136 
NY Mendon, Tech-Mark, Inc. .............. 716-624-3640 
NY Utica, Tech-Mark. Inc. ................. 315-733-0575 
NC Cary,MontgomeIY MkIg. .............. 919-467-6319 
NC Raleigh. Montgomery MkIg. ........... 919-851-0010 
OH Aurora, Engrg. Mktg. Assocs. .......... 216-562-6104 
OH Centerville, Engrg. & MkIg. Assocs. .... 513-433-2800 
OK Tulsa, West Assocs. .................. 916-665-3465 
OR Baaverton, Blair Hirsh Co. 503-641-1875 
PA Huntingdon Vaney, Omega Elctm. Sis. 

....................................... 215-947-4135 
TX Austin, West Assocs. ................. 512-339-6886 
TX EI Paso, SW. Sis. .....•............... 915-594-8259 
TX Houston, West Assocs. ............... 713-621-5983 

TX Richardsor\ West Assocs. ............ 214-680-2800 
WA Lynnwood, Blair Hirsh Gel ............ 206-774-8151 
WI BrookfIeld, TriStar Grp., Inc. ........... 414-782-2670 
Can Montreal, Renmark ................... 514-594-8679 
Can Napean, Ont, Renmark EIctms. Ltd. ... 613-727-(1320 
Can Piedmont, P.e.. Renmark EIctms. Ltd 

.. . .. .. .. . .. . .. .. .. . .. . .. . .. .. .. . . . .. .. 514-594-8679 
Can Richmond HiI~ Ont, Renmark EIctms. Ltd. 

....................................... 416-661-8844 

LocsI Distributors 
CA Santa MonIca. Mester Distrs........... 213-452-1229 
AL Huntsville, Hall-Mark Elctms. .......... 205-837-8700 
AL Huntsville, Marshall Inds. ......•...... 205-881-9235 
AZ Phoenix, Hall-Mark EIctms. ........... 602-437-1200 
AZ Phoenix, Marshall Inds. ............... 602-496-0290 
AZ Tempe, Harper SID ................... 802-967-1484 
CA Canoga Park, Hall-MSJ1< EIctms. ...... 213-217-8400 
CA Chatsworth, Hall-Mark EIctms. ........ 816-773-4500 
CA Chatsworth, Marshallinds. ............ 816-407-4100 
CA CorI1lIon. Harper SiD................. 213-979-5090 
CA EI Monte, Marshallinds. .............. 816-459-5500 
CA Irvine, Marshallinds. .................. 714-456-5301 
CA Milpitas, Marshallinds. •.. . . . . . . . • . . . .. 406-942-4600 
CA Rancho Cordova, Marshall Inds. ...... 916-635-9700 
CA San Diego, Hall-Mark EIctms. ,........ 619-266-1201 
CA San Diego, Harper SID.. .. .. .. .. .. .... 619-578-2500 
CA San Diego, Marshall Inds. . . . . . . . . . . . .. 619-576-9800 
CA San Jose, Hall-Mark Elclms. .......... 406-432-0900 
CA Santa Clara, Master Disls. ............ 406-496-6151 
CA Santa Fe Springs; MICRONET Computer S)IS. 

....................................... 213-92Hl068 
CA Sunnyvale, Marshallinds. ............. 406-942-4600 
CA Sunnyvale, Time Electronics.......... 406-734-9888 
CA Tustin, Hall-Mark Elclms. ............. 714-669-4700 
CO Englewood, Hall-Mark EIctms. ........ 303-790-1662 
CO Thornton, Marshall Inds. .............. 303-451-8363 
CT Walfingford, Hall-Mark Elclms. ........ 203-269-0100 
CT Walfingford, Marshallinds. ............ 203-265-3622 
CT Walfingford, Seger Electrical Supply Co. 

. . .. .. . .. . .. .. .. . .. . .. . .. .. .. . .. . . . .. .. 203-265-4600 
FL Clearwater, Hall-Mark Elctms. ......... 813-541-7440 
FL Orlando, HalI-MSJ1< Elclms. ........... 305-855-4020 
FL Orlando, Marshall Inds. ............... 305-767-0505 
FL Pompano Beach, Hall-MSJ1< Elclms. . .. 305-971-9280 
GA Norcross, HalI-MSJ1< Elctms. .......... 404-447-8000 
GA Norcross, Marshall Inds. .............. 404-923-5750 
IL Schaumburg. Marshall Inds. .......... 312-490-0155 
IL Wood Dale, Hall-Mark EIctms. ........ 312-~ 
IN Indianapons, Hall-Mark Elclms. . . ... . .. 317-872-8875 
IN Indianapolis, Mar EIctms., Inc. ......... 317-833-£699 
IN IndianapoHs, Marshallinds. ........... 317-297-0483 
KS Lenexa, HalI-Mark Elctms. ............ 913-886-4747 
KS Lenexa, Marshallinds. ................ 913-492-3121 
MD Baltimore, Hall-Mark Elclms. .......... 301-966-9800 
MD Silverspring, Marshallinds. ............ 301-622-1118 
MA Billerica, HaII-MSJ1< EIctms. .. . . . . . . . . . . 617..fJ67-0902 
MA Hingham, Seger EIcIm. Supp. Co ...... 617-749-6700 
MA Wilmington, Marshallinds. ............ 617-656-0810 
MI Livonia, LWC Distrs. .................. 313-464-7700 
MN Eden Prairie, Hall-Mark Elctms. ....... 612-941-2600 
MN Plymouth, Marshall Inds. .............. 612-559-2211 
MO Earth City, Hall-Mark Elctm ............ 314-291-5350 
MO Maryland HgIs.. Chalsea Inds. . . . .... .. 314-997-7709 
NJ Fairfield, Hall-Mark Elctms. . . . . . . . . . . .. 201-530-4543 
NJ Fairfield, Marshellinds. ............... 201-882-0320 
NJ Ml Laurel, Marshallinds. (Philadelphia Div.) 

....................................... 215-627-1920 
NM Albuquerque, International Elclms. .... 505-293-3497 
NY Buffalo, Summit Distrs. ................ 716-887-2800 
NY Hauppauge. Marshallinds. . . . . . . . . . . . . 516-273-2424 
NY Johnson City, Marshallinds. .......... 716-796-1611 
NY Lynbrook, LI, P-'ess Radio Corp. '" 516-593-2121 
NY Rochester, Marshallinds. .............. 716-235-7620 
NY Ronkonkoma, HaII-MSJ1< Elclms. ...... 516-737-0600 
NC Raleigh, HalI-MSJ1< EIctms. ............ 919-872-0712 
NC Raleigh, MarShall Inds. . . . . . . . • . . . . . • .. 919-876-9882 
OH Dayton, Marshall Inds. ................ 513-896-4480 
OH Solon, Hall-Mark Elclms. .... .. .... .... 216-349-4632 
OH Solon, Marshalllnds................... 214-246-1788 
OH Worthington, Hall-Mark Elctms. ....... 614-886-3313 
OR Baaverton, Almac Elctms. .. . . . . . . . . . .. 503-629-8090 
OR Baaverton, Marshall Inds. .........•..• 503-844-5050 
PA Ml Laure~ Marshallinds. ............. 215-627-1920 
TX Austin, Hall-Mark Elclms. ............. 512-256-8848 
TX Austin, Marshallinds. ................. 512-837-1991 
TX Carrollton, Marshallinds. ............. 214-233-5200 
TX Dallas. Hall-Mark Elctms. ............. 214-341-1147 
TX EI Paso, International Elctms. ......... 915-596-3406 
TX Harper SID, Harper Sis. ............... 214-821-0500 
TX Houston, Hall-Mark Elctms. ........... 713-781-6100 
TX Houston, Marshall Incls. ..........•.... 713-885-9200 
UT Salt Lake City, Marshalllncls. ......... 801-485-1551 
UT West Valley, Hall-MSJ1< EIctms. • . . . . . .. 801-972-1008 
WA Bellevue, Almac Elctms. .............. 206-643-9992 
WA Bothell, Marshallinds. ................ 206-486-5747 
WA Spokane, Almac Elctms. .............. 509-924-9500 
WI New Berlin, Hall-Mark Elctms. ........ 414-797-7844 
WI Waukesha, Marshall Inds. ............. 414-797-8400 

EG&G 
Can Burnaby, Be, RAE IndL EIec. Ltd. ..•.•. 804-291-11866 
Can Calgary, Alb., Car<inallnd. EIec. Ltd. .. 403-259-6817 
Can Calgary, Alta, Future EIcIms. .. .. .. .... 403-235-5325 
Can Downsview, Ont, Future EIctms. ...... 416-636-4771 
Can Edmonton, Alb., Cardinallnd. EIec. Ltd. 

.. . .. . .. .. . . .. . .. .. .. . . .. .. .. .. .. .. . ... 403-483-8288 
Can Edmonton, Alta, Future EIctms. .•.•... 403-436-2858 
Can Montreal, Que., EMJ Data S)IS. Ltd. .... 514-849-4171 
Can Nepean, Ont, Carsten EIctms., Ltd. .. . • 613-726-9250 
Can onawa, Ont, Future EIctms. .......... 613-82(H1313 
Can Pointa Claire, Que., Future EIcIms. .... 514-894-7710 
Can Scarborough, Ont, Carsten EIctms., Ltd. 

.. . .. .. .. .. .. .. .. . .. .. .. . . . .. . .. .. .. ... 416-495-9999 
Can St Laurent, Que., Carsten EIctrns., Ltd. 

. .. .. .. .. .. .. . .. . . .. .. .... . .. . .. .. .. ... 514-334-8321 
Can Vancouver, BC, EMJ Data S)IS. Ltd. ..• 804-732-7288 
Can Vancouver, BC, Future EIctms. • . . . . • .. 604-436-5545 
CA Sumyvale, Harper SID .. .. .. .. .. .. .... 406-943-8490 

EEMCO DIV, Datron Systems Inc.. 4585 Electronics PI., 
Los Angeles, CA 90039, Tel: 816-247-7060, 1WX: 910-
497-2269, FAX: 816-244-6621; FSC No.: 72121; EmpL: 
300; SIs. Mg," RUSSell Johnson 

EEV INC, 4 Westchester Plaza, Elmsford, NY 10523, Tel: 
914-592-6050, TELEX: 6818096, FAX: 914-682-8922; 
EmpL: 42; SIs. Mg," Jim FISher 

EFECTOR, INC, 805 Springdale Or, Exton, PA 19341, Tel: 
215-524-2000, 800-441-8246, TELEX: 84-6437, FAX: 215-
524-2010; EmpL: 35; Sis. Mgt: J. Kelly 

EFI ELCTRNS, 2415 South 2300 West. Salt Lake City, UT 
84119, Tel: 801-977-9009:800-221-1174, FAX: 801-977-
0200; EmpI.: 75; SIs. Mg," Mark A. Norrie 

EFRATOM, See Ball Corp, Efratorn Div. 

ELECTRO NATIONAL. Matthews Ave., Canton, MS 39046, 
Tel: 601-659-5511, 1WX: 810-990-0938, FAX: 601-859-
5518; FSC No.: M-54208; EmpL: 40; SIs. Mgt" Patsy Hicks 

ELECTRONETlC8, INC, Paine Field Bldg 335, Everett. 
WA 98204, Tel: 206-355-1655; EmpL: 10 

ELECTRONIC APPLICAnONS CO, 4918 Santa Anita 
Ave., PO Box 4308. EI Monte, CA 91734, Tel: 816-442-
3212, 1WX: 910-587-3351, FAX: 816-442-6873; EmpL: 60; 
Sis. Mg'" Betsy Spencer 

ELECTRONIC ASSOCIATES, INC, 165 Monmouth 
Pkwy, W. Long Branch, NJ 07764, Tel: 201-249-7069, FAX: 
201-229-1329; Dist. Mg," Anthony Epifane 

ELECTRONIC COIL CORP, Farmington Industrial Park, 
Farmington, CT 06032, Tel: 203-677-6731, FAX: 203-677-
1902; EmpL: 67;. SIs. Mg'" Raymond Gorski, Jr. 

ELECTRONIC COMPONENT ASSEMBLY, INC, 
7181-Construction Ct., San Diego, CA 92121, Tel: 61 9-549-
0808; EmpL: 180; SIs. Mg'" Denise N. Winter 

EG&G, INC, Electro-Optics Div, 35 Congress St, Salem, 
MA 01970, Tel: 506-745-3200, TELEX: 681-7405 EGGSA; 
FSC No.: 25506; EmpL: 500; SIs. Mgr: J. Murachver 

EG&G, INC, Electronics Components Div, 35 
Congress St, Salem, MA 01970, Tel: 506-745-3200, 
TELEX: 681-7405 EGGSA; FSC No.: 25506; EmpL: 500; 
SIs. Mg," J. Murachver 

EG&G, INC, Photon Devices, 35 Congress St, Salem, MA 
01970, Tel: 617-745-3200, TELEX: 681-7405 EGSA; FSC 
No.: 25506; EmpL: 500; Sis. Mg," James Melnyk 

EG & G ALMOND INSTRUMENTS, 1330 E Cypress 
St, Covina, CA 91724, Tel: 816-967-9521, 1WX: 910-584-
1320, FAX: 816-967-3151; EmpL: 380; SIs. Mgt: Dave 
Adams ...•............................... D<1734-1735 

LocsI Sales Offices & Reps 
FL Orlando, Truex Assocs. ............... 305-659-2180 
NY Yonkers, Sonkin Assocs............... 914-966-8282 

EG & G BIRTCHER, EG & G, Inc., 4505 N. Arden Or.!P. 
O. Box 5288, EI Monte, CA 91734-1288, Tel: 81&442-
2572, TELEX: 247345 EGGUR, FAX: 816-442-8127; FSC 
No.: 18915; EmpL: 167; Sis. Mg," H. Robert Sprout. Dist. 
Mg'" H. Robert Sproul .................... C-1024-1025 

LocsI Sales Offices & Raps 
AL Huntsville, Rernco .................... 205-533-3763 
AZ Phoenix, Mercury Engrg. SIs. . . . . • . . . .. 802-244-0123 
AZ Phoenix, MerCllJ'Y Engrg. Sis., Inc. ... . .. 802-265-0344 
CA Brae, Masco ........ .. .. .. .. .. .. .. .. .. 714-529-0888 
CA San Diego, Masco .................... 619-234-6905 
CA Santa Clara, Nov&-Tronix, Inc. ........ 406-727-9530 
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EG&G 
Co Broomfield, Connors Co. .............. 303-466-9628 
Fl Clearwater, HHP, Assocs. ............. 813-797-4447 
Fl POft1l8/lO Beach, HHP Assocs., Inc. ... 305-971-5750 
GA Attanta, Aemco ....................... 404-447-9637 
IL RolrlllgS Meadows, Heartland TeChnlg. MkI!>. Inc. 

....................................... 312-577-9222 
KS Shawnee Mission, M-s-B Assocs., Inc. 

.... , ............ : ..................... 913-282-5500 
MIl Ellicott City, Eastern Tech. Corp. ...... 301-461-7720 
MA Nedlam HgIs., Coakley. Boyd & Abbett 

..... > ................................. 617-444-5470 
MN MinneapoliS, Hei-Lite Sis:, Inc. ......... 612-861-6051 
NY Great Neck, Coakley, Boyd A 8ett/Tylinsky 

....................................... 516-466-9070 
NY Syracuse, IA HoIze Assocs. ........ .. . 315-479-6641 
OH Cleveland, Jim Finnegan & Co. ....... 216-398-6300 
OH Dayton, Jim FInnegan & Co. .. ..... ,.. 513-890-8322 
OR Beaverton, Eclipse M~ Grp. •...... ,. 503-642-1661 
PA Doylestown, Monteiro Assocs., inc. .... 215-345-5855 
PA Pittsburgh, Jim Finneagan & Co. ...... 412-823-5400 
TX Dallas, E~ MkIg., Inc. .... 0 .. .. .. .. 214-241-2166 
TX Houston,E~~ "''''''','''''' 713-351)-8064 
WA Redmond, Eclipse ~ Grp. ......... 206-885-6991 
can Bolten, On\., PJ. Heenan, Ltd. ......... 416-857-4741 

Local DIsIrlbulots 
CA Manhattan Beach, Prime Electro Prods. 

co Aurora, Jet EIctms. Supp. Co. Inc. .... . 
CT S. Wmdsor, Car-Lac EIctms. ......... . 
MA MIWord, Car-Lac Etctms. ............. . 
MA Winchester, Rush Iods., Inc. .......... . 
MN Minneapolis, Stark EIcIms., Inc. ...... . 
NY Bohemia, Car Lac Inds. Sis., Inc. ... ',' . 
NY Buffalo, SunvniI Distts. ...... " " .... .. 
NY Rochester, Summit Distts. ........... . 
OH Englewood, Argent IIIds. ............ .. 
OR Beaverton, Murphy Elclms. .......... . 
TX Ft Worth, Industrial EIctms. ......... .. 
WA Redmond, Murphy EIctms. .......... .. 
can Mississauga, On\., Rush EIctms. ..... . 

213-379-3642 
303-364-1000 
203-282-<l631 
506-478-7797 
617-728-5900 
612-332-1325 
516-567-4200 
716-887-2800 
716-334-8110 
513-836-8633 
503-642-2001 
817-731-7321 
206-881-1234 
416-677-7280 

EG & G FLOW TECHNOLOGY, INC. Box 52103, 
Phoenix, AZ 85072, Tel: 602-437-1315, TELEX: 187-163; 
Empl: 75; SIs. Mgr: Ed Dahn 

EG & G FREQUENCY PRODUCTS INC. EG & G Inc, 
4914 Gray Ad., Cincinnati, OH 45232, Tal: 513-542-5555, 
TWX: 811>-461-2749, FAX: 513-542-5146; FSC No.: 58997; 
EmpL: 300; SIs. Mgr: G.MuIHkin, M Schwalje, W. Wilson 

EG&G GAMMA SCIENTIFIC" Div. 01 EG&G Inc. 3777 
Ruffin Ad., San Diego. CA 92123, Tel: 619-279-8034, 
TELEX: 697938, FAX: 619-576-9286; EmpL: 50; Sis. Mg': 
Robert Ruff 

EG&G GEOMETRIes, Div. 01 EG&G Inc, 395 Java Dr. 
Sunnyvale, CA 94089, Tel: 408-734-4616, TELEX: 657435, 
FAX: 408-745-6131; FSC No.: 34314; Dist. Mg': Doug 
Crice 

EG & G JUDSON, 221 Commerce Dr. Montgomeryville, PA 
18936, Tel: 215-368-6900, TELEX: 846120, ESYLNK: 
62820476, FAX: 215-362-6107; EmpL: 65 

EG&G RETICON, Div. 01 EG&G, 345 Potrero Ave., 
Sunnyvale, CA 94066-4197, Tel: 408-738-4266, TWX: 
911)-339-9343, FAX: 408-738-6979; SIs. Mgr: John Skurla 

EG & G ROTRON, CUstom Div, Hasbrouck La., 
Woodstock, NY 12498, Tel: 914-679-5201, FAX: 914-679-
7080; FSC No.: 82877; SIs. Mg,: Mike Lyon; Dist. Mgr: 
Mary Fellows 

EG&G ROTRON, Industrial Division, North Street, 
Saugerties, NY 12477, Tel: 914-246-3401, TELEX: 981511, 
FAX: 914-246-3802; FSC No.: 551496; Empl: 55; Sis. 
Mg,: Jay Jarboe; Dist. Mg': Jay Jarboe 

EG .. G VACTEC, 10900 Page Blvd., St Louis, MO 63132, 
Tel: 314-423-4900, TWX: 911)-764-0811, FAX: 314-423-
3956; EmpL: 250; SIs. Mgr: D. Hartley; Dist. Mgr: D. 
Hartley ......................•.................. 801321 

Local Sales Offices & Reps 
CA Encino, King-Way Assocs. ............ 818-788-4124 
CO Buena Vista, C-TeCh ...... ...... .. .... 303-395-2025 
Fl 0t1and0, EAB Assocs. ................ 305-898-7444 
IL H!ghland Pari<, T. a Hunter Assocs. ... 312-433-7000 
IN Fort Wayne, Scott EIctms. ............ 219-484-7865 
IN Indianapolis, Scott Etctms. ............ 317-641-0010 
MD Laurel, R W. Mitscher Co. ............ 301-498-6090 
MA Norwood, Macinnis Co. ............... 617-762-8090 
MI Southfield, O.E.M Technical Sis. ...... 313-444-1680 
MN Eden Prairie, Rockmora SIs. .......... 612-941-1390 
MO St Louis, Acorn Etctms. ............... 314-644-2510 
NJ Marlton, aG.R AssoCs. ............... 609-428-2440 
NY PiIIsford, C. W. Beach Co... .. .. .. .. ... 716-58&3200 

Manufacturers and Sales Offices Directory 
NY Syracuse, C. W. Beach Co. 
OH Cincinnati, Scott EIctms. ............ .. 
OH Cleveland, Scott EIctms. ............ .. 
OH Deyton, Scott EIctms. ............... .. 
OH Reynoldsburg, Scott EIctms. " ...... .. 
TX Richardson, Interactive Camps. ...... . 
VA Shipman, R W. Mitscher Co .......... . 

Local Distributors 
CA Encino, King Way West .............. . 
CA Palo Ano, lack EIctms. .............. . 
CA Santa Clara, AlHed EIctms. .......... .. 
Fl OrIando,Nico ....................... .. 
II.. Chicago, Newark EIctms. ........... .. 
IL Elgin, Allied EIctms. .................. . 
MO St Louis, OHve IOOl Bee. ....... : .... . 
OH Deyton, Televox, Inc. ................ .. 
TX Fort Worth, Allied EIctms. ............ . 

315-446-9587 
513-791-2513 I 
216-473-5050 
513-294-0539 
614-863-1281 
214-669-2277 
804-263-5154 

818-788-4124 
415-326-5432 
408-727-1690 
305-8911-7444 
312-636-4411 
312-697-6200 
314-426-4500 
513-294-4499 
817-336-5401 

~~EI3c.13 WAKEFIELD 
ENGINEERING 

FAX: 617-246-0874 
EG .. G WAKEFIELD ENGINEERING, 60 Audubon 

Ad., Wakefield, MA 01880, Tel: 617-245-5900; EmpL: 250; 
SIs. Mgr: Frank Casdia; Dist. Mg': Carl, Swanson 
................................... : ............. C'1651 

Local Sa/esOffices & Reps 
AL Huntsville, Over & Over, Inc. .......... 205-837-7105 
AZ Phoenix, Sanford Sis. ................. 602-957-3570 
CA Los Aftos, ReCht Assocs. ............. 415-964-6321 
CA San Diego, Mesa Elctms. ............. 619-278-8021 
CO Denver, Delltron Co. .................. 303-373-0300 
Fl Tampa, Over & .Over Inc. ............. 813-626-9100 
GA Norcross, Over & Over, Inc. ........... 404-449-6205 
IL Rolling MeadOws, Sumer, Inc. .. . . . . . • . 312-991-8500 
IA Cedar Rapids, C. H. Hom Assocs. ..... 319-393-8703 
MD TImonium, Bresson Assoca .......... 215-664-6460 
MI Livonia, Luebbe SIs. .................. 313-477-3131 
MN Mendota Heights, G-II Sis. ............ 612-454-3086 
Me St Louis, John Macke Co. ............ 314-432-2830 
NY Commack, ERA, Inc. .................. 51 &:543-051 0 
NY E. Rochester, Tri T.ech Elclms. ........ 716-385-6500 
NY Fayetteville, Tri Tech Elclms. ......... 315-446-2881 
NC Charlotte, Over & Over, Inc. ........... 704-542-9111 
OH Cincinnati, Luebbe Sis. Co. """"'" 513-531>-0600 
OH Cleveland, Luebbe SIs. Co. """"'" 215-333-0425' 
OR Lake Oswego, RTS Inc. ........ , .. .... 503-244-4123 
PA Narbeth, Bresson Assocs. ............ 215-664-6460 
TX Austin, Milco M~ .. .. .. ..... .. .. ..... 512-453-3023 
TX Richardson, Milco Mktg. .............. 214-763-2716 
TX Stafford, Milco Mktg. .................. 713-723-5003 
Lrr Sandy, Delitron Co. ................... 801-942-4678 
VA Forrest, Bresson, Assocs. ............. 215-664-6460 
WA Vashon, RTS Inc. ..................... 20&285-1363 
WI Brookfield, Sumer, Inc. ................ 414-784-6641 

Local DIsIrlbulots 
AL Birmingham, Newark ,................ 205-942-4044 
AZ Phoenix, Wyle ........................ 802-249-2232 
AZ Tempe, Bell .......................... 602-966-7800 
AZ Tempe, Newark....................... 602-986-7441 
CA Buena PI<., Cypress ................... 213-521-5230 
CA EISagundo, Wyie ..................... 213-322-8100 
CA Foster City, Newark .. .. .. . .. .. .. .. .... 415-572-8300 
CA Fountain Valley, Comp. Center .. . . . . .. 714-979-0433 
CA Garden Grove, Bell ................... 714-221>-0681 
CA Gardena,BeIl ......................... 213-515-1800 
CA Inglewood, Newark ................... 213-678-0441 
CA Irvine, WyIe ........................... 714-863-9953 
CA Rancho Cordova, Wyle """'"'''''' 916-638-5282 
CA Roseville, Bell ........................ 916-969-3100 
CA San Diego, Bell....................... 619-288-1277 
CA San Diego, Cypress .............. ".. 619-292-5611 
CA San Diego, Newark ................... 619-481-1251 
CA San Diego, Wyle ...................... 619-565-9171 
CA Santa Ana, Eicom ,................... 213-404-2961 
CA Santa Ana, Wyle ...................... 408-727-2500 
CA Santii Clara, Comps. Ctr. .............. 408-986-3751 
CA Santa Clara, Cypress """"'"'''''' 408-435-8400 
CA SuMyside, Bell """'"'''''''''''''' 408-734-6570 
CA Thousand Oaks, Bell """'"'''''''' 805-499-6621 
CO Denver, Newark ...................... 303-757-3351 
CO Thornton, WyIe ....................... 303-457-9953 
CO Wheat Ridge, Bell .................... 303-424-1985 
CO Wheat Ridge, Cypress ................ 303-431-2622 
CT Bloomfield, Newark ................... 203-243-1731 
CT S. Windsor, Carlac .................... 203-282-<l631 
CT Wallingford, Midan .. . . . . . . . . . . . . . . . . .. 203-285-2077 
Fl Casselbeny, AFCOM ................. 305-767-6565 
Fl Ft LauderdaJe, Newark ............... 305-587-2372 
Fl Graham/Largo, Bell .................. 813-541-4434 
Fl Lake Mary, EIctm Fasteners .........•. 305-321-4000 

Fl Miari1~ EIctm Equip. .. .............. .. 
Fl Orlando, Newark ................... .. 
GA Atlanta, Newark ...................... . 
GA Norcross,BeIl ....................... . 
GA Norcross, Specialty .................. . 
IL Chicago, Bell ....................... .. 
Il Chicago, Newark .................... . 
IL Elk Grove Vl GBL EIec. ............ .. 
IN CarmeJ,Aftex ................... " ... . 
IN FtWayne,BeIl '"'''''''',''''''''''' 
IN Indianapolis, Bell .................... . 

·IN Indianapofis, Newark ................ .. 
IN Lafayelle,BelI ...................... .. 
IA Cedar Rapids, Bell ................... . 
IA Cedar Rapids, Dee EIctms. ......... .. 
IA Cedar Rapids, Newark .............. .. 
KS Lenexa, Newark .................... .. 
KS WlChita,RSC .................. 0 .... .. 

KY Louisville, Newark .................. .. 
KY Metarie,Newark .................... .. 
LA Shreveport, IOOl EIec. Supp. .....•.... 
MD BellsviIIe,Newark .................... . 
MD Columbia,G.R$. ..................... . 
MD Rockville, CapitoL Radio Whlsrs. .....• 
MA canton,lmpaclSIs. ................. .. 
MA MiWord,CAR-LAC .................... . 
MA Norwood, Erntel EIctms. ............. . 
MA Winchester, Rush IIIds. .............. . 
MA Woburn,JACO ..................... .. 
MA Woburn,Newark .................... .. 
MI AnnArbor,BeIl ..................... .. 
MI Ann Arbor, Wedemeyer .............. . 
MI Grand Rapids, Newark .............. .. 
MI Livonia, AS Elec. .................... .. 
MN Minneapofis, Newark "","""""'" 
MN StPau\Gophers .................... . 
MO Hazelwood, Newark ................ .. 
MO St Louis, Newark ................... .. 
NE Omaha, Newark ..................... .. 
NJ Camden, G.FLs. ............. : ........ . 
NJ Clifton, Engrd. Assemblies ........... . 
NJ E. Hanover, Delbum ................ .. 
NJ Kenilworth, Newark ................. .. 
NJ ' Penshauken, Newark .......... : .... .. 
NJ Springfield, Route EIec. ............. .. 
NM Albuquerque, BeU .................... . 
NY Bohemia, Car-Lac ................... . 
NY Buffalo, Genesee Radio ............ .. 
NY Buffalo,Summ~ .................... .. 
NY Commack, CAR-LAC ................ . 
NY Farmingdale, Samispecialists ........• 
NY Hauppauge,JACO ................... . 
NY Henrietta, CAM/RPC ............... .. 
NY Rochester, Newark ................. .. 
NY Rochester, Summit ................. .. 
NY Suffern, Nobel EIec. ................. .. 
NY Vallay Stream, Newark .............. . 
NC Greensboro, Newark ................ .. 
NC Raleigh, Southeastern Elctms. .....••. 
NC Wlnston-SaIern, Kirkman EIec. ......•. 
OH Cincinnati, Bell ....................... . 
OH Cincinnati, Hughes Peters ...•....•... 
OH Cleveland, CAM/Ohio .............. .. 
OH Cleveland, Darrah .................. .. 
OH Columbia, Newark ................... , 
OH Columbus, Bell ...................... . 
OH Columbus, Hughes Pelers ........... . 
OH Dayton,BeIl ........................ .. 
OH Dayton, Stotts Friedman ............. . 
OH Warren,REMEIec. ................... . 
OK Oklahoma City, Newark ............. .. 
OK Tulsa, Altair .. " ..........•......•..... 
OK Tulsa, Radio Inc. .................... .. 
OR Beavarton, Camp. Fiesources ........ . 
OR Hillsboro, Wyle ..................... .. 
OR LakeOswego,BeIl .................. .. 
OR Portland, Newark ................... .. 
OR Wilsonville, Shelley-Ragon ......•..... 
PA Allentown, Newark .................. .. 
PA Montgomeryville, Pyttronic .......•.... 
PA Pittsburgh, CAM-RPC ................ . 
PA Pittsburgh, Newark .................. . 
PA Reading,Barbey .................... .. 
RI Knoxville, Newark ................... . 
RI Warwick, Newark .................... . 
TN Nashville, Bell .......... " ........... . 
TX Austin, Wyle ......................... , 
TX DalIas,Cypress ..................... .. 
TX Dellas, Newark ...................... . 
TX Houston,Altair ....................... . 
TX Houston, Newark ....... " ........... . 
TX Houston, WyIe .... , .................. . 
TX McKinney,Prime ....... " ............ , 
TX Richardson, Altair ................... .. 
TX Richardson, JACO .................. .. 
TX Richardson, Wyle ................... .. 
TX Stafford, Harrison Equip. ............. . 
TX Sugartand, Quality Camps. ........... . 

305-871-3500 
305-896-8350 
404-448-1300 
404-662-00923 
404-458-6341 
312-641>-1910 
312-784-5100 
312-593-3220 
317-848-1323 
219-423-3422 
317-634-8202 
317-2911-7070 
317-423-5564 
319-395-0730 
319-365-7551 
319-362-1171 
913-492-6000 
31&287-5213 
502-423-0280 
504-688-5174 
318-222-9459 
301-937-5085 
301-995-6744 
301-681-2270 
617-621-1500 
617-478-7797 
617-769-9500 
617-728-5900 
617-933-7760 
617-935-6350 
313-971-9093 
313-665-8611 
61&241-6661 
313-525-1155 
612-331-6350 
612-463-3322 
314-731-1204 
314-298-2505 
402-392-1221 
609-964-8560 
201-340-0600 
201-884-0800 
201-272-8410 
609-663-8490 
201-379-7710 
505-292-2700 
516-567-4200 
716-873-9861 
716-884-3450 
51&282-<l631 
516-293-2710 
51&273-5500 
71 &334-5600 
716-473-6600 
716-334-8110 
914-357-4500 
516-887-2100 
919-292-7240 
919-828-2311 
919-722-9131 
513-772-1661 
513-351-2000 
216-461-4700 
216-63Hl912 
614-45Hl002 
614-895-1590 
614-294-5351 
513-434-8231 
513-298-5555 
216-373-1300 
405-495-5000 
918-252-5781 
918-587-9123 
503-641-8486 
503-640-6000 
503-241-4115 
503-821)-1614 
503-682-2929 
215-434-7171 
215-643-2850 
412-782-3770 
412-787-7740 
215-376-7451 
615-588-6493 
401-738-4010 
615-367-4400 
512-834-9957 
214-1169-1435 
214-494-5911 
713-462-3029 
713-782-4800 
713-879-9953 
214-542-7915 
214-231-5166 
214-235-9575 
214-235-9953 
713-879-2860 
713-491-2255 

674 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 
UT Sa~ Lake City, Bell .................. . 
UT Sa~ Lake City, Newark ............... . 
UT SaH Lake City, Wyle ................. : 
VA Artington, Newark ............. . 
VA Charlottesville, Virginia Elec. . ........ . 
WA Bellevue, Bell ........................ . 
WA Bellevue, Newark .................... . 
WA Bellevue, Wyle ....................... . 
WA Redmond, Shelley-Ragon ............ . 
WI Milwaukee, Indl. Elec. . .......... . 
WI Milwaukee, Newark ...... . 
WI Ocomonowoc, GW Elec .. . 
WI Waukesha, Bell .............. . 

801-972-6969 
801-484-6611 
801-974'-9953 
703-522-0880 
804'-296-4184 
206-747-1515 
206-641-9800 
206-453-8300 
206-241-1980 
414-276-1212 
414-463-1100 
414-567-9445 
414'-547-8879 

EGIS CORPORATION, P. O. Box 751, Barrington, IL 
60011-0751, Tel: 312-639-4448, TELEX: 650-336-1335 
IMD, FAX: 312-639-8710; Empl.: 11 

EH ELECmONlCS, INC., See Wavetek San Diego, 
Inc., Tel. 619-279-2200 

EHRHORN TECHNOLOGICAL OPERS., INC, 4975. 
North 30th St., Colorado Springs, Colorado 80919, Tel: 
719-260-1191, FAX: 719-260-0395; Empl.: 106; Sis. Mg,: 
Rod Jerisen; Dis/. Mgr: Rod Jensen 

EI & S CORPORATION. 42 Pleasant St., Stoneham, MA 
02180, Tel: 617-438-5300, FAX: 617-438-1662; FSC No.: 
14908; Ernpl: 100 

FAX: 401-738-7154 
EICHHOFF ELECmONICS, 205 Hallene Rd., Warwicl<, 

RI 02886, Tel: 401-738-1440; Empl: 280; SIs. Mg,: David 
Leary..................... A0 1652.1655; B0 1470-1471 

Local Sales Offices & Reps 
CA Orange, E.TA ........................ 714'-998-9241 
CO Inglewood, Megatronics . . . . . . . . . . . . . .. 303-799-3700. 
FL Tampa, SId Mktg. Inc. ................ 813-933-5833 
FL W. Melbourne, SId Mktg. Inc. ......... 305-725-7073 
IL Wheston, Chadra-Schilke & Assocs. .. 312-653-8126 
MI Livonia, Wenner & Assocs. .........•.. 313-591-7955 
MN Minneapolis, Electro-S9rv Co. .. . . . . . .. 612-338-3475 
NH Nashua, Bell Controls, Inc. ............ 613-882-6984 
NY Liverpoo( M.I. SIs. & Engrg. Inc. 
NC Charlotte, W. L Moorhead & Co. ..•... 704-366-2791 
OH Mansfield, A. J. Goosman & Assocs. .. 419-756-5746 
PA Washington Cross, Access Elctms. .... 203-276-9303, 

215-757-5504 
TN Chattanooga, Sletco, Inc. ............. 615-899-6831 
UT Salt Lake City, Chuck Fields Assocs. .. 801-531-6177 
UT Salt Lake City, Quorum 3 ............. 801-943-9227 
Can Oakville, Ont., HaHronics Ltd . . . . . . . . .. 416-844-2121 

EIKONIJ<, 15 Wiggins Avenue, Bedford, MA 01730, Tel: 617-
276-7161, TELEX: 951231, FAX: 617-276-5063; Empl.: 
175; Sis. Mg,: Jim LLoyd 

EI MICROCIRCUITS, INC, 1650 Madison Ave. Mankato, 
MN 56001, Tel:" 507-345-5766, FAX: 507-345-7559; Empl.: 
40; SIs. Mg,: Perry Eimers 

EI NORTH AMERICA, 435 E. 79th St., New York, NY 
10021, Tel: 212-517-5622, FAX: 212-517-5516 

EIP MICROWAVE, INC. 2731 North First St., San Jose, CA 
95134, Tel: 408-433-5900, TWX: 910-338-0155, FAX: 408-
434'-0258; FSC No.: 34257; Empl: 100; Sis. Mgr: Donn 
Mulder 

EITEL MFG., 33208 Paseo Cerveza, Ste. G, San Juan 
Capistrano, CA 92675, Tel: 714'-240-3933; Empl.: 6; SIs. 
Mg,: H. Mengel 

ELANTEC, INC., 1996 Tarob Ct., Milpitas, CA 95035, Tel: 
408-945-1323, 800-821-7429, FAX: 408-945-9305; FSC 
No.: 64762; Empl.: 150; Sis. Mg,: Ralph Granchelli 

~L.ASTDMERIC TECHNOLOGIES, INC_ 

FAX: 215-672-4633 
ELASTOMERIC TECHNOLOGIES, INC., 2940 

Turnpike Dr. Hatboro, PA 19040, Tel: 215-672-0787, 215-
672-4741, TWX: 387-236; FSC No.: 64914; Sis. Mg,: John 
H. Seibert; Dist. Mg,: George Glatts ..... C0 1344-1345 

Local Sales Offices & Reps 
AL Huntsville, Rernco ........... . 
AZ Scottsdale, TC Elctm. SIs., Inc. ....... . 
CA Fullerton, Libratronix,. ................ . 
CA San Jose, Westem Indl. Networik ..... . 
CO Broomfield, Sunbird Inds., Inc ......... . 
CO Denver, Sunbird Inds. ................ . 
CT S. Dartmouth, Remtron .............. . 
FL Casselberry, Southern Elctms. SIs. ... . 
FL Melbourne, Southern Elctms. SIs. .... . 
FL W. Palm Beach, Southern Elctms. SIs. 

205-533-3763 
602-994'-5153 
714-871-1513 
408-559-8118 
303-460-9199 
719-481-2900 
508-996-5594 
407-332-4718 
407-242-9662 

....................................... 407-790-4369 
GA Atlanta, Rernco ....................... 404-447-6937 
IL Barrington, Fisk Mktg. . . . . . . 312-381-0653 
IN Ft Wayne, R. L Bontempo & Assocs. 

KS Wichna, Beka Corp ................... . 
MA Needham Hgts., Remtron ............ . 

. MI Troy, C. B. Jensen & Assocs. ........ . 
MN Brooklyn Center, Willman Assocs. ... . 
MO Creve Coeur, Baka Corp. ............ . 
NJ Madison, Livera-Polk Assocs., Inc. . .. . 
NY Glen Head, Livera-Poil< Assocs., Inc. .. 
NC Raleigh, C-Tech SIs. Co .............. . 
OH Cincinnati, G & H Sis. ................ . 
OH Cleveland, Arthur Baier Co. . ......... . 
OR Beaverton, L D. Elctms. .......•....... 
PA Hatboro, J. S. Wur1s ................. . 
TX Houston, Maroom ................... . 
UT Sa~ Lake City, Sunbird Inds. ......... . 
WA Snohomish, L D. Elctms. ............ . 
WA Spokane, LD Elctms. ................. . 

219-478-1057 
316-682-8411 
617-444-9566 
313-643-0506 
612-566-5010 
314'-878-4224 
201-377-3220 
516-759-9300 
919-782-8100 
513-272-0580 
216-461-6161 
503-684-8221 
215-674'-3562 
713-271-5635 
801-943-5609 
206-568-0511 
509-922-4883 

ELCO CORP., Electronic Connector Div, Huntingdon 
Indl Park, Huntingdon, PA 16652, Tel: 814-643-0700, 
TWX: 51>0-691-3117; Empl.: 500; SIs. Mg,: W. J. Graef; 
Dist. Mg,: W. G. Solomon 

ELCOM INDUSmIES, INC., 10268 Bach Blvd., St Louis, 
MO 63132, Tel: 314'-429-3100, FAX: 314-429-9706; Empl: 
20; Sis. Mg,: Thomas C. Noel 

ELCOM SYSTEMS, INC" 932 Clint Moore Rd., Boca 
Raton, FL 33487, Tel: 305-994-1774, FAX: 407-994-1770; 
FSC No.: 32424; Empl:.8; SIs. Mgr: D. Pollachel< 
................................................. A'1779 

Local Sales Offices & Reps 
EXP MA, Mattapoiset( Clark Export-Import Co. 

. . . . . . . . .. .. . . .. . .. 617-758-6448 

ELCON PRODUCTS INTERNATIONAl COMPANY, 
42700 Lawrence Place, Fremont CA 94538, Tel: 415-490-
4200, FAX: 415-490-3740; FSC No.: 85901; Empl: 33; Sis. 
Mg,: Shirlee Gendreau (inside SIs. Mgr.) 

Local Sales Offices & Reps 
CA La Miranda, Isys West................ 714'-738-1582 
CA San Jose, Isys, Inc. ................... 408-259-0600 
CT Danbury, Hathaway EIctms. . . . . . . . . . .. 203-790-6993 
KS Kansas City, Bonner & Assocs. ....... 816-756-0082 
MA Lexington, Hathaway Elctms. ......... 617-661-7010 
MN Minneapolis, Boerger & Assocs. .. . . . .. 612-560-3435 
Me Kansas City, Bonner & Assocs. ....... 816-756-0082 
NJ Basking Ridge, Churchill Assocs. ..... 201-204-0744 
OR Lake Oswego, RTS, Inc. .............. 503-635-4927 
TX Dallas, Dynamark Tech. SIs. .......... 214'-437-3333 
WA Vashon, RTS, Inc. ..................... 206-285-1363 
Can Mississauga, Ont., Patlon Aircraft & Inds. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 416-624-5572 

ELDEC CORP., Monitor & Control Div, 16700 131hAve. 
W. P.O. Box 100, Lynnwood, WA 98046-0100, Tel: 206-
743-1313, TELEX: 32-8959, TWX: 910-449-2855; Empl: 
1321 

ELDEC CORP., Power Conversion Div, 16700 13th 
Ave. W, P.O. Box 100, Lynnwood, WA 98046-0100, Tel: 
206-743-1313, TELEX: 497-0640, TWX: 910-449-2855; 
Empl: 1400 

ELDEC CORPORATION, Sensing Systems Div., 
22000 Bothell Way-S.E., Bothell, WA 98041-3002, Tel: 206-
487-4000, TELEX: 910-449-0873 

ELDRE CORPORATION, 1500 Jefferson Ad., Rochester, 
NY 14623, Tel: 716-427-7280, TWX: 510-253-4347, FAX: 
716-272-0018; FSC No.: t9648; Empl.: 220; SIs. Mg,: 
James N. Fitzpatrick 

ELECSYS,INC., Div. of C Be C Jetronic, 320 Wall St., 
Princelon, NJ 08540, Tel: 609-921-2726, TELEX: 4971717, 
FAX: 609-921-7971; Empl.: 1; SIs. Mg,: C. Jerry Chiang 

...................................... A'1739 

ELECTRAC, INC., 1614 Orangethrope Way, Anaheim, CA 
92801, Tel: 714'-879-6021, TELEX: 692433; FSC No.: 
016154; Empl.: 35; Sis. Mg,: Roland H. Wills 

ELECTR 
ELECTRA· TEC, Impert Industries, Inc., 557 W. M-

89, Otsego, MI 49078, Tel: 800-225-3532, 616-694'-2058, 
FAX: 616-694'-2058; FSC No.: 4J966; EmpL: 20; Sis. Mgr: 
William Robinson. . . .. .. . .. . . ... .. .. . . . .. .. .. . .. C0 1026 

ELECTRICAL INDUSTRIES CORP, 691 Central Ave., 
Murray HiI( NJ 07974, Tel: 201-484-3200, FAX: 201-464-
7619; FSC No.: 20093; Empl: 300; SIs. Mg,: D.V. Wilson 

ELECTRICAL INSTRUMENT SERVICE, 25 Dock St., 
Ml Vernon, NY 10550, Tel: 914-699-9717, FAX: 914-699-
9410; FSC No.: 32590;16034A; EmpL: 35 
........................................... De1344·1345 

Local Sales Offices & Reps 
AZ Scottsdale, Williams Assocs. .......... 602-947-4297 
CO Commerce City, Williams Assocs. . . ... 303-289-5647 
DC Washington, Whitoomb Assocs. .. 202-737-0763 
IL Unoolnwood, Saflro & Assocs. ..•..... 312-677-9722 
LA Metairie, Data Mktg. Assocs. .......... 504'-833-3655 
MA Lexington, Zieco . . . . . . . . . . . . . . . . . . . . .. 617-861-8300 
MI Southfield, Comtellnstrs. Co .......... 313-358-2505 
MN Minneapolis. Hei-Lite Sis. ............. 612-861-8051 
NM Albuquerque, Williams Assocs. ....... 505-255-1638 
NY Mount Vernon, EIctrL Instr. Svc. ....... 914-699-9717 
OH Cleveland, Comtellnstrs. Co. ......... 216-442-8080 
OH Dayton, Comtellnstrs. Co. ............ 513-426-5310 
OH Hilliard, Comtellnstrs. Co. .. . . . . . .. . . .. 614'-876-8305 
OK Tulsa, Data Mktg. Assocs. ............ 918-494-2711 
PA Pittsburgh, Comtellnstrs. Co. ......... 412-922-5720 
TX Austin, Data Mktg. Assocs. ............ 512-443-7722 
TX Dallas, Data Mktg. Assocs. ............ 214'-661-0300 
TX Houston, Data Mktg. Assocs. ......... 713-954-5020 
TX San Antonio, Data Mktg. Assocs. . . .. .. 512-342-3031 
UT San Lake City, William-Assocs. ....... 801-485-6511 
WI Lake Mills, Sallro & Assocs. . . . . . . . . . 1-800-327-0312 
Can Beaoonsfield, Que., Mesurina Ltee/Ltd 

....................................... 514-697-6581 

ELEcmlCAL STANDARDS DIV. ES.R.s., Inc, 7337 
Greenbush, N. Hollywood, CA 91605, Tel: 818-765-4224; 
Empl: 6 

ELECTRICAL WINDINGS, INC, 2015 N. Kolmar Ave., 
Chicago, IL 60639, Tel: 312-235-3360; FSC No.: 72128; 
Empl: 160; Sis. Mgr: Donal A. Murphy 

ELEcmlC DEVICE, PO Box 337, Canfield, OH 44406, Tel: 
216-533-1111, FAX: 216-533-2639 

ELEcmlC INDICATOR COMPANY INC, 272 Main 
Ave., Norwalk, CT 06851, Tel: 203-847-5661; FSC No.: 
73693; Empl: 60 

ELECTRIC MOTOR ENGINEERING, 1847 VICtory Blvd., 
Glendale, CA 91201, Tel: 818-502-1666, FAX: 818-520-
1780; Empl: 5; SIs. Mgr: Jeny Kibler; Dist. Mg,: Jerry 
Kibler 

Distributor 

ELECTRIC SWITCHES, INC. 2478 Fletcher Dr, Los 
Angelas, CA 90039, Tel: 213-660-1310, TWX: 910-321-
2971; Empl: 42; SIs. Mg,: Louis Urn ....... B·1730-1731 
619, 621, 625, 639, 643, 645, 646, 666, 672, 684, 697, 
711,718,720,726,731,738,744,753,757,763,781, 
795,799 

ELEcmlC TACHOMETER. 88th & Uplend SIs., 
Philadelphia, PA 19142, Tel: 215-726-7723, TELEX: 83-
1475, FAX: 215-724'-3882;FSC No.:20049; Empl: 50; SIs. 
Mg,: F. M. Porter 

Local Sales Offices & Reps 
AL HuntsviIIe,VESCO ..................•. 205-881-1494 
CA Belmont TechSclintl, Inc. • . . . . . . . . . . . 415-592-6300 
IL Hinsdale, Johnson Engrg. & SIs. Co. .. 312-325-2272 
NY Pittsford, Honer Assocs. .............. 716-381-7988 
NY Valley Stream, ldalee Elctms.Corp. ... 516-825-8955 
NC Greensboro, Associated Agents ,..... 919-292-6508 
OH Cincinnati, Kammerer Sis. Co. ......... 513-271-0131 
OH Cleveland, Fred A. Sharp Co. ......... 216-464-3820 
PA Pittsburgh, Technovation Assocs., Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •. . . . . .. 412-366-4760 
TX Stefford, Jordan Equip. Co. . . . . . .. .. . .. 713-498-6212 

ELECTRIC TIME COMPANY, INC, P.O. Box 466, 
Medfield, MA 02052, Tel: 617-359-4396, FAX: 617-359-
4482; FSC No.: 6645; Empl: 10 

ELECTRO ASSEMBLIES CORP, 425 Huehl Ad., Bldg. 
17, Nol1hbrook, IL 60062, Tel: 312-498-6520, FAX: 312-
272-2915; FSC No.: 09250; Empl: 60; Sis. Mg,: Greg 
Andrews 
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ELECTR 

I _I ELECTROCHEM 
INDUSTRIES , 

FAX: 716-759-7390 
ELECTROCHEM INDUSTRIES, Wilson 

Greatbatch Ltd.· 1 0000 Wehrle, Clarence, NY 14031, 
Tel: 716-759-7320, T8.EX: 137-084; FSC No.: 61)589; 
EmpL: 3000; Dist. Mgr: P. Baker ............... De1489 

/..ocBl Sales Offices & Reps 
CA Garden Grove, EIsco EIct!ns-. Inc. .... . 714-691-4621 

619-292-1771 
317-1144-9227 
617-894-4550 
609-983-0932 

CA San Diego, Eisco EIcIms., Inc. ........ . 
IN Indianapolis, STB & Assocs.. Inc. ..... . 
MA Waltham, Del Tech Sis. .............. . 
NJ Medford, Champion EIctm Sis., Inc. .. . 
OH Beachwood, ElecIronic Salesmaslers 

216-93H1647 

Local Distributors 
AZ. Phoenilc, Lynn\ronics ................. 602-433-0288 
AZ. Scottsdale, Electro MkIg. .. , ........... 602-991-0110 
CA Long bell., Battery Specialties ......... 213-437-1809 
CA San Diego, Tauber EIcIms. ........... 619-274-7242 
CA San Jose, Battery Specialties ......... 408-554-1501 
CA San Jose, Rose EIcIms. .............. 408-943-0200 
CO Englewood. AVT, Inc. ................. 303-779-8056 
CO Englewood, Shelley-Ragon, Inc. ....... 303-762-0670 
IL Downers Grove, TDI,Inc. ............. 312-971-3460 
MA Sharon, Adcour,lnc. .................. 617-784-8123 
MI Ann Arbor, Wedemeyer EIcIms. Supp. Co. 

. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. . 313-665-8611 
MN St Pau~ Shelley-Ragon, Inc. .......... 612-642-2858 
NJ Clifton, Engrd. AssembUes Corp. ...... 201-340-0600 
NC Raleigh, Engrd. Assemblies Corp. ..... 919-790-9700 
PA McKean, Advacorn, Inc. ............... 814-476-7774 
1)( Houston, Kent/K Tee ................ 713-954-8407 
WA Redmond, Priebe EIcIrns. ............. 206-881-2363 
Can calgary, Alberta, Saynor Varah Inc. .,. 403-255-9550 
Can Don Mills, Ont, Saynor Varah Inc. .. . . . 416-445-2340 
Can Edmonton, Alberta, Saynor Varah Inc. 

.,. .... .. . . .. .. . ....... .. . .. . .. . ... . ... 403-461-2222 
Can Quebec, Saynor-Varah ............... 514-630-7470 
Can Vancouver, Be, Saynor Varah Inc. .... 604-273-2911 

ELECTRO 
OWIr 

100,000 
Proximity 
in Stock. 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

ELEC~\.TROL 

The 8 Largest 
Relay •• 

Distributor 
in the World. 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

Manufacturers and Sales OHicesDirectory 
Can VICtoria, Be, Pacific Coast EIcIms. Ltd. 

. .. . .. . . . . . . . . . . . . . . '. . • . . . . . . . . . . . . . . . . 604-385-5111 

ELECTROCOM INOUSTRIES"llO!j N.lronwood Dr. S. 
Bend, IN 46615, Tel: 219-232-2743; FSC No.: 27114; SIs. 
Mgr: RJafle 

ELECTRO CORPORATION, Sub. of Fasco Industries 
Inc., 1845 57th Street, P.O. Box 3049, Sarasota, FL 34230-
3049, Tel: 813-355-6411, TELEX: 526B3, FAX: 813-355-
3120; FSC No.: 81692; ErnpL: 300; SIs. Mgr: Steve 
Anderson; Dist. Mgr: Ron Essig 

NY Syracuse, ~onics ................ . 
NJ Whippany, Robert Smith Assocs. .....• 
NC Charlotte, BCI, Inc. .................. .. 
NC Wins\on-SaIem, Camp. Concepts .... . 
OH Chesterland, Electro Sis. Assocs. .... . 
OH Dayton, Electro Sis. Assocs. ........ .. 
OR Aloha, Demarest Assocs.. Inc. ........ . 
PA Exton, Unear Sis. ......... , ......... .. 
PA Pittsburgh. Electro Sis. Assocs. ....•.. 
PA Trevose, PSA Inc. .................... . 
1)( Missouri City, Jackson Arnold Assocs. 

315-455-7314 
201-340-0204 
704-545-7857 
919-765-3484 
216-729-0190 
513-428-5551 
503-642-4515 
215-524-8060 
412-322-9000 
215-245-0513 

..........•............................ 713-26Hl798 
VA Oakton, PSA, South . ... .... ........... 703-281-1806 
WA Seattle. Demarest Assocs. ............ 206-523-3210 

ELECTROCUBE, 1710 So. Del Mar Ave. San Gabrie~ CA Can Montreal, Que., Solid State Engr. Co. .. 514-481-3313 
91776, Tel: 818-573-3300, FAX: 818-280-9259; FSC No.: 
14752; ErnpL: 175; Sis. Mgr: Gene Williams; Dist. Mgr: 
Gene Williams 

ELECTRODAT A, INC. 23020 Miles Rd., Bedford Heights, 
OH 44128, Tel: 216-663-3333,lWX: 81Q-427-2280, FAX: 
216-663-0507; FSC No.: 34-1173465; EmpL: 15; Sls.Mgr: 
Phltip Ardire; DIst. Mgr: Philip Ardire 

FAX: 312-255-3827 
ELECTRODYNAMICS, INC., A Talley Inds. Co. 

1200 Hicks Ad., Rolling Meadows, IL 60008, Tel: 312-259-
0740, T8.EX: 28-1070; FSC No.: 10236; ErnpL: 250; SIs. 
Mgr: Frank Rafferty ............................ De1145 

Local Sales Offices & Reps 
CA Alhambra, M W. Riedel & Co. ......... 213-283-7694 
CA Hayward, Uaison, Inc. . .. .. .. .. .. .. . .. . 415-783-1131 
CO Denver, West High-Tech, JV .......... 303-477-8180 
CT Old Saybrook, FJS Assocs. ........... 203-388-5374 
IA Cedar Rapids, J.R Sales Engrg. . . . . . •. 319-393-2232 
MD Severna Parl<, Delmarva Engrg. Assocs.. Ltd. 

....................................... 301-647-8007 
MA Buo1ington, FJS Assocs. ............... 617-273-5959 
MN Minneapolis, TWCSIs. ................ 612-636-1770 
MO St Louis. Midwest Meridian Corp. ..... 314-878-4441 
NJ Basking Ridge, Churchill Assocs. ..... 201-204-0744 
NY Larchmon~Hingston Walsh Assocs., Inc, 

....................................... 914-634-5781 
NY PiIIsford, Noeth Honsinger Assocs. ... 716-588-9002 
OR TIQ8fd, EITech, Inc. ................... 503-884-3458 
PA Norristown, Rivco January Inc. ........ 215-631-1414 
1)( Roanoke, CMR ....................... 817-379-6540 
WA Bellevue, EITeeh, Inc. ................. 206-643-4330 

ELECTRO-DYNAMICS DEV. CO. 475 Mt Hood Dr. SW. 
Issaquah, WA 98027-4038, Tel: 206-392-2493; FSC No.: 
9J838; SIs. Mgr: W. A. Pommer 

ELECTROFILM, 27727 Avenue Scott, P.O. Box 55669, 
Valencia, CA 91355, Tel: 805-257-2240, TELEX: 65-1438; 
FSC No.: 85932; Empl.: 95; SIs. Mgr: Richard W. Pearson 

ELECTRO· FILMS 

FAX: 401-738-4389 
ELECTRO-FILMS, INC., 111 Gilbane St, Warwick 

Cantral Indi. Pk., Warwick, RI 02888, Tel: 401-738-9150, 
lWX: 710-382-0405; FSCNo.: 57252; Empl.: 260; SIs. 
Mgr: Ted Petit, Corp. SIs. Dir. ...... Ao1781, 1944-1946 

Local Sales Offices & Reps 
AL Huntsville, BCI, Inc. ................... 205-539-4411 
CA San Jose, NES Assocs. ..... .. .. .. . .. . 408-293-2600 
CA Santa Ana, Weatherman Assocs. ..... 714-544-1304 
CA Sunnyvale, NES Assocs. . . • . . . . . . . . . .. 408-738-3259 
CO Fl Collins, Rep Sis. .... ,.............. 303-226-1504 
FL Sl Petersburg. OXI ................... 813-894-4556 
GA Chamblee, Bel, Inc. .. .. .. . .. .. .. .. .... 404-455-0405 
IL Palatine, M & S Sis. .. .. .. .. .. .. .. .. .. . 312-934-1200 
IN Ft Wayne, Corrao Marsh ............. 219-482-2725 
MA Bedford, Vector Assocs. .............. 617-271-0000 
MA Bedford, Vector Assocs. .............. 617-275-5358 
MI Livonia, Electro SIs. Assocs. .......... 313-421-7500 
MN MinneapoHs. PSA ..................... 612-635-5281 
NM Albuquerque, Western High Tech. J,lkIg. 

.. . .. . .. . . . . .. . .. . .. . .. .. .. . .. . .. .. .. .. 505-884-2256 
NY Plainview, Robert SmHh Assocs. ...... 516-681~3155 

ELECTRO FORCE CORP. 727 QaksIone Way, Anaheim, 
CA 92806, Tel: 714-774-3666 

ELECTROHOME LIMITED, Circuit Board Operations, 
809 Wellington St N., Kitchener, Onlario, Canada. N2G 4.16, 
Tel: 519-744-7111, T8.EX: 069-55449, FAX: 519-749-
3131; EmpL: 2000; SIs. Mgr: Joe Moser 

FAX: 201-747-7153 
ELECTRO IMPULSE, Box 870, Red Bank, NJ 07701-

0870, Tel: 201-741-0404, lWX: 710-722-5717 EILRENK; 
FSC No.: 91161; EmpL: 105; SIs. Mgr: Mark Rubin 
. ......... _...................... C0 1652-1653; De1243 

Local Sales Offices & Reps 
CA Los Angeles, RDH Assocs. ........... 213-396-4100 
FL Indian Harbour Beach, Southeastern Cornp. Sis., Inc. 

. .. . .. . .. .. .. . .. . .. .. . .. .. . . . . .. . .. . ... 407-773-3767 
GA Atlanta, Southeastern Comp. SIs., Inc. 

....................................... 404-451-5353 
KS Overland Parl<, WEB Assocs.I Elctms., Inc. 

....................................... 913-381-7966 
MD Ellicott City, Saltech .................. 301-461-7350, 
MA Reading,GederAssocs. .............. 617-944-3105 
MD Florissan~ WEB Assocs./EIcIms. ..... 314-921-5720 
NY Plainview, R D. Aaron & Co. .......... 516-349-7399 
1)( Richardson, Scientific Oves. Southwest 

....................................... 214-231-8106 
WA Seattle, Delcom SIs. Co. Inc. .. . . . .. ... 206-248-0090 

ELECTRO INDUSTRIES, Dlv. E.I. Elctrns., Inc., 
1800 Shames Drive, Westbury, NY 11590, Tel: 516-334-
087Q, T8.EX: 4948652 ELECTRO, FAX: 516-338-4741; 
Empl: 20; SIs. Mgr: S. Kagan ... !.. .. .. . .. .. ... Do1389 

For further information call toll free: 800-645-6342 

ELEC-TROL,INC. 26477 N. Golden Valley Ad., Saugus, CA 
91350, iel: 805-252-8330, T8.EX: 310-3720 331, FAX: 
805-251-7147; FSC No.: 15636; ErnpL: 650; SIs. Mgr: 
MarkSmHh 

ELECTROL CO. 321 Dewey St, P.O. Box 29, York, PA 
17405, Tel: 717-848-1722, FAX: 717-648-4514; EmpL: 30; 
Sis. Mgr: Debra Dudley; Dist. Mgr: Debra Dudley 

ELECTROLOGIC, INC. 1359 28th St, Signal HiI~ CA 
90806, Tel: 213-595-0551, FAX: 213-595-0554; EmpL: 10; 
SIs. Mgr: Tony Hudson 

ELECTR0-MAGENTIC PROCESSES,INC.:MEMBER 
OF ISC DEFENSE & SPACE, 9616 Owensmouth Ave.. 
Chatsworth, CA 91311-4858, Tel: 818-882-6333, TELEX: 
499 2240 EMP UI; FSC No.: 51290; EmpL: 100; SIs. Mgr: 
Kenneth A Hacker, VP Sis. 

ELECTAOMATIC CONTROLS CORP. 2495 Pembroke 
Road, Hoffman Estates, IL 60195-2010. Tel: 312-882-5757, 
lWX: 910-222-3452; FSC No.: 75203; EmpL: 400; SIS. 
Mgr: Paul Capiello; Dis/. Mgr: Mike Meurer 

ELECTROMECH, INC., 528 Elm Street, Kearny, NJ 
07032, Tel: 201-997-0950, FAX: 201-997-9208; EmpL: 40; 
Sis. Mgr: Solomon Ezra ....... Ao2280-2281; De1737 

/..ocBl Sales Offices & Reps 
NJ Kearny, Electromech, Inc. .... __ .... ... 201-997-0950 

ELECTRO MECHANICAL SYSTEMS, INC, 801 W. 
Bradley Ave.. Champaign, IL 61820, Tel: 217-359-7125, 
FAX: 217-359-2075; EmpL: 20; SIs. Mgr: Julie L Redman 

ELECTRO-MECHANISMS, INC., 2745 E. Huntington 
Dr. Duarte, CA 91010, Tel: 81B-35~2535, FAX: 818-303-
2189; FSC No.: 52592; Empl: 27 •........ 801662-1663 
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Manufacturers and Sales Offices Directory 
Local SBJes Offices & Reps 

CA San Carlos, Hickey IndL Sis. •......... 415-594-9978 
OH Dayton, Harley Teplltz . . •• . . . • . . . . . • • • 513-898-5282 

ELECTRo-MECH CO, 707 Hathaway Or, Colorado 
Springs, CO 80915, Tel: 719-597-1820, FAX: 719-597-
1628; SIs. Mgt" Eastern: Frank Pareso, Western: Michael 
Hagen 

ELECTRO-MECH COMPONENTS, INC., 1826 N. 
Floradale Ave., South Ei Monte, CA 91733-3689, Tel: 819-
442-7180, TWX: 51().6()1-8784. FAX: 818-350-8070; FSC 
No.: 07150; EmpL: 25; SIs. Mgt" T. Trumbull; Dist. Mg," 
Terry.Trumbull ........................... a.1728-1729 

Local SskJs Offices & Reps 
CA Irvine, Vale EIctrn Assoc. ............. 71 .... 551-4004 
CA San Diego, auahronics ............... 619-895-0118 
CA Santa Clara, Engrg. Assocs. . . . . . . . . . . . 409-989-5001 
CO Englewood, Franklin Sis. . . . . . . • . . . . . . . 303-799-2526 
CT MiKord, Todino Engrg. ................ 203-874-6843 
FL Orlando, Publicover ... .. .. .. .. . .. .. . .. 305-899-9361 
IL Chicago, IRI .......................... 312-967-8430 
Me Baltimore, carlas EIctms., Inc. ......... 301-744-7711 
MA Needham HgIs., Todino Engrg. ........ 617-444-7925 
MI Plymouth, Leading Edge Sis. . . . . . . . . .. 313-42D-3344 
MN Minneapolis, O. A. Case Assocs. ...... 612-669-3700 
NJ Medford, Comp. Conslls. .............• 609-654-5300 
NY Mamaroneck, Bassin Tech. ........... 914-699-9332 
NY Orchard Pk., SHR ............. .. .. . ... 719-662-0555 
OH Cincinnati, KCH Co .................... 513-931-1686 
OR Forest Grove, Doran Sis. .. .. . . . ..•.. .. 503-357-3333 
TX Leander. McCoy Assocs............... 512-259-1109 
TX Richardson, McCoy Assocs. .......... 214-239-1017 
WA Redmond, Doran Sis. ................. 206-665-1885 
WI Milwaukee, IRI ........................ 41 .... 259-0965 

Local DistJibutors 
lIZ Phoenix, Parts EIctrn ................. 602-259-8476 
CA los Angeles, Elec. Switches .......... 213-660-1310 
CA los Angeles, Master Distrs. ........... 213-452-1229 
CA Redwood City. SLD, Inc. .............. 415-364-9881 
NY Buffalo, Industrial Eictms. ............. 71&873-9661 
NY Mamaroneck, Logicomp EIctms. ...... 6OD-431-2625 

ELECTRO-METRICS. Penni Corp, 100 Church SL 
Amsterdam, NY 12010, Tel: 519-843-2600, TWX: 71D-446-
4798, FAX: 519-843-2812; FSC No.: 18561; EmpL: 105; 
Sis. Mgr" James Labanz 

"it EIECrSONICCOAfPONENrSGSOUPE 

FAX: 612-375-1905 
ELECTRONIC COMPONENTS GROUPE, Stein 

Industries, Inc •• 26 North 51h StreeL Minneapolis, MN 
55403, Tel: 612-375-9639, 8O()-626-8719, TElEX: 
62985650, TWX: 91D-24D-7878 (Overseas); Sis. Mgr" 
Rick Hamp1on; Dis!. Mgr: Rick Hamplon 
. .. . .. . .. . .. . .. . ... . . . . ... . . . .. . . .. . .•. . ... a·1733-1735 

Local Sales Offices & Reps 
Al Huntsville, cartwrigh1 & Baan ......... 205-83D-1540 

,CA Cupertino, F & F Assocs. ............. 409-446-2349 
CA Irvine, Groh Assocs. .................. 714-837-9871 
CA San Diego, Groh Assocs. ............. 619-453-7572 
CO Denver. West Inc. .... ... .. .. ... ....... 303-4n-8180 
Fl Margate, EPM Corp... .. . .. . .. .. . .. ... 305-9n-0331 
Fl Orlando. EPM Corp. .................. 305-9n-0331 
GA Atlanta, Cartwrigh1 & Baan, 1nc.;GA Div. 

....................................... 404-369-0160 
GA Norcross, Cartwright & Baan, Inc./GA Div. 

. .. . . .. . .. .. .. . . . . .. . . .. .. . . .. . . . . .. ... 404-389-0160 
IL Downers Grove, Richmar EIec. ....... 312-969-0118 
IN Indianapolis, Richmar EIctms. ......... 317-577-9950 
KS Overland Pk., Electri-Rep ............. 913-849-2168 
LA Covington, Cartwrigh1 & Baan, Inc. .•.. 504-892-1780 
MI Ypsilanti, Tech Rep ................... 313-572-1950 
MN New Brighton, Complete SIs........... 612-731-2923 
MN oakdale, Complete Sis. .........•.. ,.. 612-731-2923 
MS Jackson, Cartwright & Bean, Inc. ...... 601-981-1170 
MO St Louis, Electri-Rep ................. 31 .... 993-4421 
NH Londonderry, Bannetron ...•.......... 603-432-9092 
NJ MIn lakes, Comps. Technlg........... 201-334-2921 
NM Albequerque, Syntech ................ 505-266-7951 
NY IsUp, ABS Technlgs. .................. 516-2n-7101 
NY Rochester, Tech. Comp. Sis. .....•.... 716-342-2408 
NC Charlotte, Cartwright & Baan, Inc. ..... 704-536-0303 
NC Raleigh, Cartwright & Baan, Inc. .. .. . .. 919-876-4130 
OH Centerville, Components Inc. .•.. . . . • .. 513-436-0255 
OH Cleveland, Components, Inc. .......... 216-243-9200 
OR Portland, EIctrn Engrg. Sis. ........... 503C639-3978 
PA West Chester. TCA Assocs., Inc. ...... 215-692-8853 

TN Knoxville, Cartwright & Baan . . . . . . . . .. 605-693-7450 
TN Memphis, Cartwright & Bean, Inc. .•... 901-362-8345 
TX Dallas, Rem Air Comps. Corp. ......... 214-234-1089 
VA Richmond, Glaseock Assoc. .......... 804-740-0083 
WA Redmond, EIctrn Engrg. Sis. ......•... 206-883-3374 
WI Butler, Richmar EIctms. ............... 41 .... 781-1730 

Local Dlstributcls . 
Al Huntsville, C.O.I. ...................... 205-883-7501 
AR Little Rock, C.OL..................... 501-227-6278 
CA Hollywood. Yale Elec. ................. 213-465-3186 
CA Manhattan Beech, Prime Electro .. . . • . 213-379-3842 
CA San Carlos, Logan EIec. .............. 415-594-0700 
CA San Diego, Sigma EIctms. ............ 619-565-7000 
CA Santa Ana, EI-Com, Inc. ............... 714-432-8830 
CA Santa Monica, Mester Distrs........... 213-452-1229 
CA SuMyvale, Target Elctms. ............ 409-734-5611 
CA Van Nuys, Wes-G8Ide Comps. . . . . . . . . 213-873-4802 
CO Englewood, Industrial EIctms. ......... 303-894-9444 
CT Hartford, Wes-G8Ide Comps. ......... 203-527-n05 
CT Weterbury. Century EIec. Supp. .....•. 203-755-0405 
Fl Ft lauderdale, KSM EIctms. ..•.....•. 305-971-5900 
Fl lakeland, Wes-G8Ide Comps. ......•. 813-844-7584 
Fl Melbourne, CD.!.. .. .. .. .. .. .. .. .. .. .. . 305-724-9910 
GA Atlanta, KSM EIctms. ................. 404-459-2013 
GA Norcross, C.O.!. ....................... 404-441-3320 
Il Carol Stream, Wes-G8Ide Comps. .... 312-653-1460 
IA Cedar Rapids, Dee Eictms. ........... 319-365-7551 
KS WIChita, Radio Inc. .................... 316-264-2798 
Me Beltsville, PSI ......................... 301-937-4960 
MO Columbia, O. K EIctms. ............... 301-995-1950 
MA HoiRston, Add Elctrns. .. 8O()-541-7400,800-343-4933 
MA Newton, Greene-Shaw Co. . • . . . . . . . . .. 617-969-8900 
MN New Brigh1on, Chris EIctms. .......... 612-631-2847 
MO Florrissant, Delftron Co, Inc. .....•.... 314-839-0033 
Me St Louis, Wes-{381de Comps. ......... 314-567-n76 
NH Nashua, Wes-{381de Comps. . • . . . . . . .. 603-880-1971 
NJ Mt Laurel, Was-Garde Comps. . . . . . . .. 609-n8-8190 
NJ W. Berlin, G.C.!. ....................... 609-768-8767 
NY E. Syracuse, Add Eictms. ............. 315-437-0300 
NY Victor. Add Elctms. Corp. ............. 716-924-4400 
NC Raleigh, C.OL .. .. .. .. . .. .. .. .. .. .. ... 919-834-9465 
OH Westerville, Wes-Garde Comps. ...... 61 .... 885-0319 
OH Youngston, Add Eictms. .............. 216-792-6900 
OK Oklahoma City. Radio Inc. ............ 405-789-0741 
OK Tulsa, Radio Inc. ...................... 919-587-9123 
OR Baaverton, Comp. Resources ......... 503-841-8488 
OR Portland, Radar EIec. ................. 503-232-3404 
TX Dallas. C.O.L .......................... 214-644-0373 
TX Dallas. Off-the-SheK Comps. .......... 21 .... 247-0052 
TX Dallas, Wes-Garde Comps. ........... 21 .... 357-1768 
TX Richardson, Off-the-SheK Comps. ..•.. 21 .... 239-0808 
WA Kent Comp. Resources. . . . . . . . . . . . . .. 206-454-8866 
WA Seattle, Radar EIec. Co., Inc. .......... 206-282-2511 
WA Spokane, Radar Elec. ................. 509-747-3053 

FAX: 201-542-0524 
ELECTRONIC CONCEPTS, INC.. Box 1278, 

Eatontown. NJ On24, Tel: 201-542-7880. TELEX: 
7107226861; FSC No.: 50558; Empl.: 240; Sis. Mg," Philip 
N. Lepore ................................ A·1070-1075 

Local SskJs Offices & Reps 
lIZ Tempe, Piper SIs. Co ... ,.............. 602-949-0048 
CA La Mirada, Select Eictms. ............. 71 .... 739-8891 
Il Wheaton, EIctrn Concepts, Inc. ....... 312-668-8747 
MN Minneapolis, Components Grp. ....... 612-374-1250 
MO Grandview. Harris-Hanson Co. ........ 816-783-8200 
NJ Ealontown, EIctrn Concepts, Inc. ..... , 201-542-7880 
NM Albuquerque, Piper Sis. Co. ........... 505-883-9090 
MO St Louis, Harris-Hanson Co. .......... 314-432-3611 
TX Richardson, Milrad Assocs., Inc. ....... 214-644-6731 

Local DIstributors 
NJ Clifton, Eicon Sis. ..................... 201-546-5022 

ELECTRONIC CONTROlS. INC, 431 Park Industrial Or, 
La Habra, CA 90831. Tel: 213-697-4189; EmpL: 9 

elECTRONIC CONTROLS DESIGN. 13626 S. 
Freeman Rd., Mulino, OR 97042, Tel: 503-829-9108, 
TElEX: 703874 ECOINC UO. FAX: 503-829-4113; EmpL: 
120; SIs. Mg," Steven GlasS 

ELECTRONIC DEVELOPMENT ASSOCIATED. INC, 
1 Weslclill Drive, Dlx Hills, New York 11746, Tel: 516-673-
3881. FAX: 516-673-5979; FSC No.: 9V841 

ELECTR 

II 
FAX: 617-268~6754 

ELECTRONIC DEVELOPMENT CORP., EDC.l1 
Hamlin St, Boston, MA 02127-4198, Tel: 617-268-9696, 
TElEX: 951596; FSC No.: 12819; SIs. Mgt: R. a Ross 
. •. .. .. .. .. . ....... . .. ... . .. .. .. .. . .... .... 001244-1245 

Local SskJs Offices & Reps 
AI. Huntsville, MOCO .................... 205-881-5968 
lIZ Tempe, Mesa Technlg. ............... 802-279-5243 
CA Canoga ParI<, F LW. .................. 819-989-5238 
CA Carlsbad, FLW.Inc. .................. 619-434-5251 
CA Carlsbad, FlW. Inc. ................... 619-434-5251 
CA Costa Mesa, FlW.Inc. ................ 71 .... 751-7512 
CA Fremont, FLW ........................ 415-851-8511 
CO Englewood, R.A. Mayes Co. .......... 303-761-8447 
Fl 0I1and0, Gentry Assocs. .............. 305-859-7450 
Fl Tampa, Gentry Assocs. ............... 813-889-0720 
IL HoIhnan Estates. Carvel Engrg. .•..... 312-885-6600 
IN Carmel Berndt Assocs. ............... 317-844-0114 
KS Lenexa, Ramsey Assts. ............... 913-541-1007 
KS Overland ParI<, Ramsey Assocs. ...... 913-541-1007 
MA Needham, AddeIco Corp. ............. 617-444-4754 
MI Hazel Park, llby Co. .................. 313-547-3550 
MN Edina, Carvel Engrg. & Sis. .. .. .. .. .. .. 612-835-7929 
MO St Louis, Ramsey Assocs. ............ 314-879-5042 
NJ Union, Friedman Assocs. ............. 201-964-6200 
NM Albuquerque, Mesa Technlg. . .. .. ... .. 505-292-2330 
NY Henrietta, Ossmann Instrs. ............ 716-359-3801 
NC Raleigh, Lee Assocs. ................. 919-848-8818 
OH Cleveland, Tiby Co. ................... 216-371-5335 
OH Dayton, llby Co. ...................... 513-2n-3822 
OR Portland, Topp Engrg. Sis. ..•......... 503-244-7265 
PA Willow Grove, Rhodes Technlg. ....... 215-857-0330 
TX Dallas, Tech Rep Mktg. ............... 21 .... 241-2434 
TX Farmers Branch, Tech Rep Mktg. ..... 214-241-2434 
TX Kemah, Hi Tech Sys. ................. 713-783-3856 
WA Ballevue, Topp Engrg. SIs. ............ 206-747-5400 
WI Shebo~ Carvel Engrg. ............ 414-457-8800 

ELECTRONIC DEVELOPMENT LAss, See EDL Inc. 

ELECTRONIC DEVICES, INC •• 21 Gray Oaks Ave., 
Yonkers, NY 10710. Tel: 91 .... 965-4400. FAX: 914-965-
5531; EmpL: 200; Sis. Mgr" Paul Dengler; Dist. Mgr: Paul 
Dengler .•..•.....•....................... A.2178-2179 

Local SBJes Offices & Reps 
lIZ Tempe, Cantec Sis. ................... 602-345-1276 
CA San Jose, Nelson EIctrn Sis., Inc. ..... 409-293-2600 
CO Goklen, Dossett EIctrn Mktg. Inc. •.... 303-279-4620 
Fl Melbourne, Kennedy Assocs. ......... 407-879-6675 
IN Carmel, Berndt Assocs. ............... 317-844-0114 
MA Sharon, CUmmings Assocs. .... .. ..... 617-764-5600 
MI Grand Blanc, Inter-COmm, inc. ........ 313-695-0865 
MN Brooklyn Ctr, P Lydon ................ 612-535-6526 
MO St Louis, Rep-tronics Inc. ............. 314-576-9816 
NY Buffalo, Promark EIctms. .............. 716-8n-3300 
NY Patchogue, Optimum SIs. Co ..... ,.... 516-759-0844 
NC Raleigh, aT. Fundertlurk Inc. ......... 919-846-2373 
OR Portland, IVC Inds. Vehicle Corp. ...... 503-297-3364 
PA Pipersville, Yax Assocs. ............... 215-n6-2100 
PA Waterlord, Bacon EIec. Sis. ........... 814-796-2381 
TX Dallas. Kruvand Assocs. Inc. .......... 214-437-3355 
WI Mequon, Stumm SIs. .................. 41 .... 241-8414 
Can Montrea~ Que., Eicom GMB Inc. ...... 514-669-3361 

Local Distributors 
Al Huntsville, Comp. Dists. ............•.. 205-883-7501 
AR little Rock, Comp. Dists. .............. 501-227-8278 

",... ELECTRONIC COMPONENTS 

~GROUPE 

Over 
8.000.000 
Relays & 
Switches 
in Stock • 

The 
Largest 
Relay & 

Switches 
Distributor 

in the World. 

Orders PlaclMl by 3:00p.m. are 
Shipped the Same Oay 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd.. .• 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 677 



ELECTR Manufacturers and Sales Offices Directory 
CA Anaheim, A-Z EIctms. ..•.. . . . . . . . . . . . . 714-632-1620 
co Englewood, IOOL EIctms. .. ,........... 303-694-9444 
CT Greenwich, Wise Comps. •........•... 203-531-4880 
FL Melbourne, Comp. Dism. , .............. 305-724-9910 
GA Norcross, camp. Disls. ..... '. . . .. . . . . . 404441-3320 
IL Chicago, E MD. . . • •. . ••• •• . •• . .. ... .. 312-577-<lO67 
IN Indianapolis, Gateway Megalech...... 317-844-3906 
KY Louisville, P_less EIctm Equip. ..... 502-637-7674 
MA Billerica, Mayer Elctms.lnc. ..•........ 617-667-6900 
MI Livonia, Reptron Inc. .................. 313-525-2700 
MI Wyoming, Gateway Megatech. . . • . . .. 616-538-7925 
MN Minneapolis, Bergquist Co. ............ 612-635-2322 
MO Sf. Louis, Ric-Tronics ..••...•.•....... 314-576-9616 
NJ Fairfield, VerduraSIs. Co ...•.......... 201-227-0414 
NV Albany, E. E. Taylor Co. ............... 518-438-7811 
NV Buffalo, Summ~ Oisls. ................ 716-887-2820 
NV Mt Vernon, OAR Elee. Sis. ...•........ 914-699-2224 
NV Rochester, Summil Disls. ............. 716-334-8110 
NC Raleigh, Century Elee. Comps. .•...... 919-762-2116 
NC Raleigh, camp. Disls. ................. 919-787-7311 
OH Willoughby, Gateway Megatech .•.•.. 216-953-0333 
OH Worthington, Reptron/Ohio ........... 614-436-6675 
OK Oklahoma City; Trice WhIsL EIec. ..••. 405-528-2632 
OK Tulsa. auaroty Comps. ................ 918-864-8812 
OR Portland, Radar EIec. Co. .....•....... 503-232-3404 
TX AdcfISOn, Quaiity Comps. •.. . . . . . . . . . . . 214-733-4300 
TX Austin, Quality Comps. . • . . . . . . . . . . . . . • 512-63!Hl22O 
TX Sugarland, Quality Comps. . . . . . . . . . . . . 713-240-2255 
VA Roanoke, Peoples EIctms. .•.......... 703-342-6933 
WA Seattle,. Radar EIec. . . . . . • . • . . • . . • . • ... 208-282-2511 
WI Racine, Badger EIctms. ............... 414-837-1256 
Can Oownsview, Ont.. Westburn6 . . . . . . . . . . 416-835-2960 
Can Montreal, Que., EIctm Whlslrs. ........ 514-769-8851 
Can Ottawe, Ont. EIctm Whlslla .......... 613-748-4413 

ELECTRONIC ENCLOSURES, Div. Wyle Labs, 225 
South Aviation Blvd., EI Segundo. CA 90245, Tel: 213-643-
8181, FAX: 213-643-8565; FSC No.: 09097; EmpL: 230; 
Sis. Mgr: Hillard W. Sorey ..............•....... C·l027 

Local Salas Offices & Reps 
AL Huntsville, Shivers Instrs. .....••...... 205-881-7617 
CA Gampbel~ Carlson & Assocs. ......... 408-370-1284 
CA EI Segundo, Wyle Labs.;EIctm EncL·.. 213-643-8181 
CA San Diego, WyIe Labs.;EIctm Encl •.. 619-489-2957 
CO Wheal Ridge, Waugaman & Assocs., Inc. 

. . . . • . . . . . . . . . . . . . .. . . . .. . .. . .. . . . . . . .. 303-423-1020 
GA DuMh, Dixie Tech. Mktg. ..........••. 404-381-5592 
IL ArHngton Heigts, Berndt Assocs., Inc. 

. • . . . . . • . . . . . . . . . .. . . • . . . . . . . . . . . • . . . . . 312-632-0900 
IN ~BemdtAssocs.,Inc. ...... , ... 317-844-0114 
IA Cedar Rapids, G-Tron, Inc .•........... 319-373-2029 
KS Olathe, C-Tron Inc.. . ..... ... ... .... .. 913-629-0073 
MD Upperco, lmigtron Sis. Co. ............ 301-374-5600 
MA Needham. Heights, Todino Engrg. Sis. Inc. 

....................................... 617-444-7925 
MI Jackson, Norwood Scroggs Co .......• 517-750-1170 
MO Sf. Char1es, C-Tron, Inc. ............•.. 314-928-8078 
NE C-Tron Inc. ........................... 314-928-8078 
NJ Pennsauken, Wyle Labs.;EIctm Encl 

NJ Teaneck, Noreest Tech. Sis, Inc. ....•. 
NM Albuquerque, Brytec Sis. Inc. ........•. 

Local Salas Offices & Reps 
AZ Phoenix, Sci. Devices ........•.••..•.. 602-957-0401 
CA Huntington Beach, Scl Devices .. . . ... 714-840-3501 
CA San Diego, Sci, Devices ..•.....••.... 619-573-0157 
CA San Jose, Sci. Devices ......•...•..•. 408-554-0455 
CO Broomfield, Scl Devices .....••.•..... 303-469-5145 
GA Marietta, Elctm. Measurements ....... 404-421-8660 
IL Chicago, CornIel .... . . . . • . . . . . . . . • . . . • 312-539-4838 
IN In<foanapolis, CornIel •......•.......... 317-253-1681 
IA Cedar Rapids, CornIel .........•...... 319-377-8434 
MA Winchester, FJS Assoc. .....•..•..•..• 617-729-3135 
MI Southfield, Comlel .................... 313-358-2510 
MN Wayzata, Comtel ..................... 612-476-1551 
NM Albuquerque, Sci. Devices .........•.. 505-883-3668 
NV Syracuse, T-Squared ................. 315-483-0355 
OH Dayton, WKM Assoc. ................. 513-434-7500 
PA Pittsburgh, WKM Assoc. .............. 412-892-2953 
PA Plymouth Meeting, Electronic Mktg. Assocs. 

. .. . . . .. . . • . . . . . . • . . .. .. .. . .. . .. . . • • • .. 215-628-7400 
TX Austin, Alphalech ..................... 512-458-9179 
WA Redmonct Sci. Dves. ... . . . . . . . •• .. . . . . 206-885-0004 
WI New Berlin, CornIel ................... 414-544-6042 

ELECTRONIC MODULAR SYSTEMS, INC. 
Pasadena TechnolQgy Corp, 1325 Capilal Pkway, No. 
109, Carrollton, TX 75006, Tel: 214-448-2900, !ELEX: 
791688, FAX: 214-245-1559; EmpI.: 45; Sis. Mgr: Dale R. 
Sparrow 

ELECTRONIC NAVIGATION INDUSTRIES, See ENI, 
Inc. 

ELECTRONIC PRECISION COMPONENTS 
CORPORATION, 519 South 51h Ave., Mt Vernon, NV 
10550, Tel: 914-664-2333, FAX: 914-684-4928; FSC No.: 
59131; Empi.: 8; SIs. Mgr: Oon Edwards •...... A.I692 

Local Sales Offices & Reps 
CA Granada Hills, W. H. Inds., Inc. ........ 213-363-3910 
CO Denver, Midwest Meridian Corp. ...... 303-341-7550 
IL Elk Grove Village, Midwest Meridian Corp. 

...................................... , 312-640-9540 
IA Cedar Rapids, Midwest Meridian Corp. 

.............•••.•.......•..•..•....... 319-365-6561 
MA Andover, WilHam Crawford Assocs. ... 61.7-470-2122 
MN Prior Lake, Midwest Meridian Corp. ..• 612-447-8222 
MO Marylan Heights, Midwest Meridian Corp. 

....................................... 314-878-4441 
OH Fairborn, Midwest Meridian Corp. ..... 513-879-7100 
TX Fort Worth, Midwest Meridian Corp. •.. 817-654-2132 
WA Kirkland, W.H.IOOustries ........•..•.. 206-827-1024 

ELECTRONIC RESEARCH CO., 7618 Wedel St, 
, Overland Park, KS 66204, Tel: 913-831-6700, TWX: 910-

749-6477; FSC No.: 13571; EmpL: 60; SIs. Mgr: Charlas 
Ditzler .•.... , ..... , ..... , ., ...•........•.. " .. .. A.I399 

Local Sales Offices & Reps 
NJ Riverdale, Comp-Tech SIs. ........... . 
NJ Union, Comp-Tech Sis. .............. . 

201-935-5454 
201-687-2484 

GA Norcross, MIn. Electro Prods. •........ 404-448-5594 
IL Elk Grove VI., Control SIs.............. 312-595-2110 
IN Indianapotis, Mata Tech. SIs. '" ..•..•. 317-244-9901 
KS Lenexa, MidteC ..•..•..•.....•......•. 913-541-0505 
MD Rockville, Spec1rO .................... 301-234-9nO 
MA Westborough, Tech. Applications Assocs. 

..•.•..•.•.•.. .•..•• . .. . .•.••. . . . .. ..•. 617-368-9781 
MI Ypsilanti, Mata Tech. Sis. ..... ;....... 313-485-0553 
MN Edina, Micro Res. ........ '............ 612-630-1454 
MO Sl Louis, Midtec ...................... 314-275-8866 
NM Albuquerque, S & S Technigs. ........ 505-255-5599 
NV Mendon, Gebhardt Mktg. . • . . . . . • . . . . .. 716-624-1600 
NJ Springfield, Gebhardt Mktg. .•...••.•.. 201-378-4415 
NC Wake Forest, MIn. Electro Prods. ..... 919-558-7103 
OH Aurora, Mata Tech. Sis. ••...•......... 216-562-8772 
OH Columbus, Mate Tech. Sis. ...•.••.... 614-847-1917 
OH Richfield, Geoironix ................... 216-659-6100 
OK Stillwater, Acudata. Inc. ••.....•. ".... 405-743-1886 
OR Beaverton, Thorson eo:, N.W. .•...•.•. 503-844-5900 
PA Blue Bel~ Monument Tech. Assocs. ... 215-941-6960 
PA Bridgeville, Mata Tech. Sis. ••........• 412-257-6352 
TX Austin, Acudata....................... 512-478-1018 
TX Houston, Acud81a .................... 713-580-2451 
TX Plano, Acudata ....................... 214-424-3567 
UT Salt Lake City, Holder Hauer ... ....... 801-532-2111 
WA Bellevue, Thorson Co. N.W, ..•......•. 206-455-9180 
WI Broodlield, Control Sys. •..•...•.•..... 414-797-9500 

ELECTRONIC SPACE SYSTEMS CORP. Old Powder 
Mill Ad., Concord, MA 01742, Tel: 508-369-7200, TB.EX: 
923480 ESSCO WCRD, FAX: 508-369-7641; FSC No.: 
15175; EfI1)I.: 150; Sis. Mgr: Susan M. Cuevas 
, 

ELECTRONIC SPECIALISTS, 171 South Main St, Natick, 
MA 01760, Tel: 617-655-1532 800-225-4876, TB.EX: 
955-329 ATTN: ESP; EmpI.: 42; SIs. Mgr: Frank Brown 

FAX: 206-573-4635 
ELECTRONIC SPECIALTY CORP., 14511 N.E. 13th 

Ave, Vancouver, WA 98665, Tel: 208-574-5000; FSC No.: 
96927; EmpI.: 100; SIs. Mgr: Leon Fuller 

Local Salas Offices & Reps 
AL Huntsvilll!, L & D Inc. ................ . 
CA Anaheim, Gabriel & Assocs. ......... . 
CA San Jose, Westron Assocs. .......... . 
CO Longmont, Tri Tec Sis. ..•......•.•..•. 
CT Bethe~ Livera-Polk ...•..•..••.....•... 
FL Deerfield Bell., Jack Krutek & Assocs. 

a·1469, 1664 

205-837-1469 
714-666-0680 
408-997-7332 
303-440-7882 
203-748-4839 

•. .• . . . . .••.••.••.. ... .•. .. .••.. •. .. ..• 407-427-4202 NV SanquoiI, JBR Engrg. Inc. ............ . 
OH GaHon, J. R. Bright Agy ...............• 

609-665-6810 
201-833-2044 
505'884-1123 
315-737-9432 
419-468-3787 
503-689-1076 
817-429-9551 
713-895-9131 
214-238-7651 
414-545-8400 

NV New Hyde PI<., Comp-Tech Sis. •.•.•.• 516-593-2628 FL Ughthouse Point, Jack Krutek & Assocs. 

OR Eugene, H. Hagstrom & Assocs. ..... . 
TX Ft Worth, Zonk Engrg. Co. ....•....... 
TX Houston, Zonk Engrg. Co. ............ . 
TX Richardson, Zonk Engrg. Co ...•....... 
WI Mllwaull<ee, Berndt Assocs., Inc. ..... . 

aECTRONIC ENGRG. CO. OF CAL, See EECO 

ELECTRONIC ESSENTIALS, 60-20 34lh Avenue, 
Woodside, NV 11377, Tel: 718-898-8300, TB.EX: 384-
873, ESYLNK: 6275-6172, FAX: 718-899-7995; Empl.: 49 

aECTRONIC FILM CAPACrrORS, INC, Reidville 
Industrial PI<., 41 Interstate Ln., Waterbury, CT 06705, Tel: 
203-755-5629, FAX: 203-755-0659; Empl: 65; SIs. Mgr: A 
Jewel Quinn 

ELECTRONIC HARDWARl:,32O Broad Hollow Ad., 
Farmingdale, NV 11735, Tel: 516-752-1950, FAX: 516-
752-1971; EfI1)I.: 100; SIs. Mgr: V. DiSalvo 

aCTRN. INSTR. & SPEC. CORP, MC DlV. See 
Millen Comps. 

@ ELECTRONIC 
(~I MEASUREMENTS 
".,., INC. 

FAX: 201-922-9334 

ELECTRONIC RESOURCES INC, 568 Weddell Dr, No. 
8, Sunnyvale, CA 94089, Tel: 408-745-1420, TWX: 510-
600-7616, FAX: 408-74!Hl533; EmpI.: 6; Dis!. Mgr: Cari 
Ikya 

THE aECTRONICS GROUP, INC. 33OO-L Woodpark 
Blvd., Chartotte, NC 28206, Tel: 704-597-9500, FAX: 704-
597-9500 Ext 20; Ernpl: 35; SIs. Mgr: Doug Mckenzie 

FAX: 619-452-9464 
ELECTRONIC SOLlITIONS, A Unit of Zero Corp., 

6790 Flanders Dr. San Diego, CA 92121, Tel: 619-452-
9333, TELEX: 910-335-1169; Empl.: 150 
....... .... ... . . ... . ... ... ..•.. .. . .. . .. ..•. C·l028-1030 

Local Salas Offices & Reps 
AZ Phoenix, Holder Hauer ............. : . . 602-242-4025 
CA Brentwood, Quattech Assoc. North . . . . 415-634-0952 
CA Orange, Qualtech South .•..•......•.. 714-639-9620 
CA San Diego, Mesa Engrg. .............. 619-278-8021 
CA Sumyvale, Quattech North •••..••.•.• 408-732-4800 
CA Woodland Hills, Quallech South •..•.. 818-999-8951 
CO Denver, Holder Hauer ................ 303-427-3443 
CT Stamford, Tech. Applications Assocs. 

ELECTRONIC MEASUREMENTS, 405 Essex Ad., .•. ..•.. .. . .. .•..•..•. ..• ....... . .. . .•. 203-327-2934 
Neptune, NJ 07753, Tel: 201-922-9300, TELEX: 132-424; FL Casselberry, Dyne-A-Mark ............ 407-831-2822 
FSC No.: 89022; Ernpl: 250; SIs. Mgr: Charles Lehmann FL Clearwater, Dyne-A-Mark ...•.•.•••.•• 813-441-4702 
........................................... 1Jo1738-1743 FL Ft Lauderdale, Dyne-A-Mark.......... 3()5Jnl-6501 

GA 
IA 
KS 
MD 
MD 
MA 
MN 
MN 
MO 
NE 
NJ 
NM 
NV 
NC 
NC 
OH 
OH 
OR 
PA 

. .. ......... . .. . ............. .. . ....•.. 305-427-4202 
Atlanta, L & D Inc. ..•..•..•.•......•.. 404-395-7079 
Des Moines, SPS Assocs. lid. ........ 515-225-0607 
Olathe, SPS Assocs. Ltd. ....•..•...•. 913-784-4480 
Baltimore, Eastern Comps. ..•...... . .. 301-788-7050 
G~ersburg, Eastern Cornp. ......... 215-825-8810 
Lexington, Hathaway EIctms. ......... 617-861-7010 
Hopkins, The ~ Co. . . . • • . • . • . • . •• . • • 612-933-1888 
Stillwater, The ~ Co. . . • . . . . . •• . •• . . . 612-439-8088 
Earth City, SPS Assocs. Ltd. ......•... 314-291-0520 
Panama, SPS Assocs. Ltd. ..•.••.....• 913-784-4480 
Madison, Livera-Polk Assocs. ......... 201-3n-3239 
Albuquerque, Tri Tec Sis. •..•..•...•.• 505-293-3730 
Glen Head, Livera-PoIk ............... 516-759-9300 
Raleigh, Eastern Cornp. ............... 919-787-3416 
Raleigh, L & D Inc. .. . . •• . • . • . . . . • • . . • . 919-876-5301 
Cleveland, Components Inc. .......... 218-243-9200 
Englewood, Newberry & Assocs. ...... 513-832-2114 
Beaverton, Earl & BrOwn Co. Inc. •.... 503-643-5500 
West Conshohocken, Eastern Cornp. 

TX Dalles, Bany Sis. .•.•••.•.••..•...•..• 
215-825-8610 
214-234-0255 
71 ~784-5860 
612-439-8088 
703-354-0723 
206-885-5064 

TX Houston, Bany Sis. Inc. .............. . 
TX Richardson, Bany Sis. Inc. •••••••. ; .•. 
VA Annandale, Eastern Cornp. .....•..•... 
WA Redmond, Earl & BrOwn Co., Inc. •••... 

ELECTRONICS RESEARCH ASSOCIATES INC. 
West Hill Ad., Winsted, CT06098, TeI:'203-379-2731, TWX: 
710-449-6464, FAX: 203-379-8861; FSC No.: 28564; 
EfI1)I.: 200; SIs. Mgt: Phillip J. Brown ... 801075,1861 

Local Salas Offices & Reps 
CA Long Bell., A.D. & D. Sis. Engrg. ••••••• 213-968-1116 
CA Los Altos, EIIepco, Inc. •••••••.•••••••. 415-961-0660 
CA Los Angeles, ERA-Fred Bender .....•. 818-790-6622 
CO Longmont, Luscombe Engrg. .•.....•. 303-772-3342 
CT Kensington, Norman StacheIek Co. .•. 203-628-6161 

678 North American offices only. For worldwide reps & di"ributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 
CT Winsted, ERA-Phil Brown .....•....... 203-379-2731 
FL Clearwater, Delmac Sis. .............. 813-447-5192 
FL Deerfield Ben, Delmac Sis. ...•....... 305-427-7788 
FL Longwood, Delmac Sis. ....... '.' . . . . . . 305-831-0040 
GA Duluth, Dixie Tech. Mktg. ............. 404-381-5592 
IL Rolling Meedows. Eagle Tech. Sis. .... 312-991~700 
IN Indianapolis, D-M Assocs. ............ 317-842-4424 
MA Waltham. Datcom .................... 617-891-4600 
MI Farmington Hills, Eloon MI. Sis, Inc. ... 313-855-3240 
MN Bloomington, EIctms. Sis. Agy. ........ 612-884-8291 
MN Minneapolis, Holmgren Assocs. ....... 612-786-7641 
MO Florissant, DeIHron eo.. Inc. ...•....... 314-839-0033 
MO Kansas City, DelHron Co. ............. 816-436-8445 
MO St Louis, DeIHron Co.. .. .. .. .. .. .. .... 314-839-0033 
NH Clarernon~ Datoom ................... 603-543-0696 
NJ Englewood, Sprung/Nussbaum. . . . . . . 201-56()'5666 
OH Dayton, Kelley & Assocs. ............. 513-274-3224 
PA Philadelphia, Beacon North ........... 215-287-5479 
TX Dalles. ERA-Deny! Bloom ............ 214-357-7756 
UT Salt Lake, Luscombe Engrg. Co. ...... 801-532-4118 
VA SlerUng. Beacon North, Inc. ........... 703-478-2480 
Can Montrea~ Que., Bestec Elctms, Ltd ... 514-643-1702 
Can Rexdale, Ont, Bestec Elctms, Ltd. .... 41&674-1330 

Local Distributots 
CA Hawthorne, Electrosonic COmps. . . . . .. 213-97~7 
CA Van Nuys. Electrosonic Comps. ..•.... 818-988-4455 
IN Indianapolis, Advent Elctms. .......... 317-872-4910 
MA Wilmington, Heilind Elctms, Inc. ....... 617-857-4870 
NE Uncoln, Scott EIctm. Supp. . • . . . . . • . . . . 402-486-8221 
NJ Frenchtown, Sintec Co. ............... 201-996-4093 
NJ Milford, Sintec Co. .................... 201-996-4093 
NY Farmingdale, SAl ..................... 516-293-2710 
NY Melville, SAl ...................... ,... 516-293-2710 
OR Beaverton, Hansen EIctms. Corp. ..... 503-642-4455 
TX Farmers Branch. Force Elctms, Inc. . .. 214-351-2050 
Can Point Claire, Que., Future Elctms. ..... 514-894-7710 

ELECTRONIC SYS. & PROGRAMMING, See 
AugatlES)sP, Inc. 

ELECTRONIC SYSTEMS DIV., Servo Corp. of 
Amarica.lll New South Rd. Hicksville, NY 11802, Tel: 
518-938-9700, FAX: 516-349-9205; EmpL: 50; Sis. Mg,: S. 
Klipper ................................... A.1782-1783 

Local Sales Offices & Reps 
CA Los Angeles, EBA Microwave ......... 213-822-7510 
CA Orange. E. Bell Assocs. ............... 714-857-8079 
FL Orlando, CBA, Inc. .................... 407-857-8004 
NM Albuquerque, VIC Myers Assoc. ....... 505-864-8878 

ELECTRONICS SYSTEMS, INC, P.O. Box 5013, Sioux 
Falls, SO 57117, Tel: 605-338-6868, FAX: 605-338-5061; 
EmpL: 98; Sis. Mgr: Leo Reynolds 

ELECTRONIC TESTING & CONSULTING. 812 Carver 
St. Mesquite, TX 75149, Tel: 214-2~1; EmpL: 3 

ELECTRONIC TRANSFORMER CORP, P.O. Box 188, 
Totowa, NJ 07511, Tel: 201-942-2222, FAX: 201-942-
9014; FSC No.: 72149; EmpL: 130; SIs. Mg,: Dan Rovine 

ELECTRON PRODUCTS, 5387 Third St. Irwindale, CA 
91706, Tel: 818-96().2299, ESYlNK: 91()'333-9810, FAX: 
818-814-4434; FSC No.: 99515; EmpL: 65; Sis. Mg,: Cliff 
Sailor; Dist. Mg': Ann Meunier 

FAX: 714-250-0958 
ELECTRO-NUMERICS, INC., 1811 Reynolds, Irvine, CA 

92714, Tel: 714-250-1501, TELEX: 68-5612; FSC No.: 
51666; EmpL: 18 ............................... [)O1391 

Local Sales Offices & Reps 
. AL Huntsville, FLW s.E., Inc. . . . . . . • . . . . . . • 205-53&6207 
CA Costa Mesa. FLW,Inc. ................ 714-751-7512 
CA Fremont, FLWof N.CA, Inc. ........... 415-651-7512 
CO Boulder, ABCO IndL Sis. .............. 303-444-1173 
FL Orlando, FLW s.E., Inc................. 407-894-9671 
GA Atlanta, FLW s.e., Inc. .. .. ...... ....... 404-424-1731 
IL Chicago, PVA Corp. .. .. .. ... .. .. .. .... 312-855-3355 
KS Topeka, R E. Pedrotti Co. ............. 913-877-3366 
KY Louisville, Instr. & Tech. Sys, Inc. ..... 502-244-1498 
LA Lalayalle, Kemp Engrg. eo.. Inc........ 318-269-9452 
CT Hartford, Di-Ana SIs. Co. .............. 203-668-1664 
MI Detroit, SaIuIIoAssocs., Inc. •.. . . . • . . • . 313-565-4811 
MN Minneapolis, Kits Co. ................. 612-439-8088 
NY Hewlett, Metropolitan Sis. Co. ......... 516-599-7900 
NY Rochester, Tech NY Assocs. ......... 716-2~1 
NC Charlotte, FLW s.e., Inc. .............. 704-391-8812 

OH Cleveland, Mees.lnslr. E., Inc. ......... 216-476-0277 
OK Tulsa, Golden Rule SIs. Co ............ 918-836-7556 
OR Portland. Topp Engrg. Sis. Corp. ...... 503-244-7265 
PA Philadelphia, FLW of PA,lnc. .......... 215-251-9700 
PA Pittsburgh, Meas. Instr. e., Inc. ... . . . . . • 412-459-8090 
TN Oak Ridge,lnslr. & Tech. Sys. ......... 615-483-5715 
TX Houston. E. V. SmHh Sis. Co ........... 713-931-0403 
WA Seattle, Topp Engrg. Sis. Corp. ........ 206-747-5400 
WI Milwaukee, Stapleman COrp. .......... 414-352-5777 

Local Distributots 
AL Huntsville, FLW s.e., Inc ............... 205-53&6207 
CA Costa Mesa. FLW, Inc. ................ 714-751-7512 
FL Orlando, FLW S.e., Inc................. 407-894-9671 
GA Atlanta, FLW s.e., Inc. ................. 404-424-1731 
MI Detroit, RAM Meter,lnc. ............... 313-398-8767 
NC Charlotte, FLW s.e., Inc. .............. 704-391-8812 
PA Philadelphia, FLW of PA,Inc. .......... 215-251-9700 
Can Toronto, Smart Control Sys. .......... 416-474-0550 

ELECTRG-OPTICAL INDUSTRIES, Box 3770, Santa 
Barbara, CA 93130, Tel: 805-964-6701 (ext 280), TELEX: 
65-8427 EOIND SNC, FAX: 805-967-8590; EmpL: 130 

ELECTRO-PACIFIC, 5770 Thomwood Dr, Goleta, CA 
93117, Tel: 805-964-0751; FSC No.: 29853; EmpL: 60; Sis. 
Mg,: T. Calhoun 

ELECTRO PHYSICS CO., INC., 3009 Central Ave., 
Waukegan, IL 60065, Tel: 312-249-5801; EmpL: 6; Sis. 
Mg,: Abe Siegelman 

ELECTROPHYSICS CORP, 48 Spruce St. Nutley, NJ 
07110, Tel: 201-867-2262, TELEX: 642277 

ELECTROPREP, INC, AI 28A, P.O. Box 437, Calaumet, 
MA 02534, Tel: 617-563-5559; ErnpL: 10; SIs. Mg,: R M. 
Sullivan 

ELECTROAACK PRODUCTS CO, 1443 S. Sunkist Sl. 
Anaheim, CA 92806, Tel: 714-776-5420, FAX: 714-776-
9683; FSC No.: 26073; Ernpl.: 50; SIs. Mg': Chris Allen 

ELECTRO RENT CORP, 6060 Sepulveda Blvd. Van 
Nuys. CA 91411, Tel: 818-727-2100, FAX: 818-786-4224; 
EmpL: 500; SIs. Mg,: WaH Kosmowski 

ELECTRO-SCIENCE LABS., INC, 416 E. Church Ad, Po 
Box 1533, King of Prussia, PA 19406-1533, Tel: 215-272-
8000, TELEX: 83-4788, FAX: 215-272-8759; ErnpL: 120 

ELECTRO SCIENTIFIC INDUSTRIES, INC. (ESI), 
13900 N.W. Science Pit Dr, Portland, OR 97229, Tel: 503-
641-4141, TELEX: 474-2064; FSC No.: 11837; EmpL: BOO; 
Sis. Mgr: Dick Donaea, Sys./Gay Gesqu&-Instruments 

FAX: 215-682-2133 
ELECTRO SPACE FABRICATORS, 300 W. High St. 

P.O. BOX 67, Topton, PA 19562-0067, Tel: 215-682-7181; 
EmpL: 205; Sis. Mgr: T. Roth ............. C.l031-1034 

Local Seles Offices & Reps 
CA Campbel~ Shursaies .................. 408-374-5577 
CA Irvine, Vale Assocs. ............. 714-551-4004,4821 
FL Melbourne, Winter Assocs. . • . . . . . . . . .. 305-254-8556 
FL Vera Beach, s.E. Pro. Sis. ............. 407-778-0454 
GA Norcross, Hollingsworth & Still ........ 404-447-1700 
MD Upperco, lmagilron SIs. Co. ........... 6Q().B3B-3592 
MA Wellham, BeIronic Assocs............. 617-894-8400 
NJ Boonton. Winter Assocs. .............. 201-334-3434 
NY Momisville, PromaJ1< EIctms, Inc. ..... 315-882-3310 
OH Galion, James R Bright.. .. .. . .. .. .. .. 419-488-3787 
OR Beaverton, Electronics Northwest, Inc. 

. .. . .. .. . . . . . . .. .. .. . . .. . . . . . .. .. . . .... 503-629-8241 
PA Huntingdon Valley, OMEGA Elctm. Sis, Inc. 

....................................... 215-947-4135 
PA McKean, Ecco Electms. SIs. .......... 814-476-1376 
TX Dallas, Blair Engrg. ................... 214-241-5655 
WA Redmond. Electronics Northwest, Inc. 

WA Spokane, Electronic Northwest, Inc. ... 

Local Distributors 
CA Irvine, McGilfis Inds. ................. . 
CA Redwood City, HdB EIctms. .......... . 
NJ Frenchtown. SINTEC ................ . 
NY Baldwin, Accessories for Elctms. ..•.•. 

206-883-1959 
508-924-0450 

714-551-4004 
415-386-1388 
201-996-4093 
516-548-1751 

ELECTROSPACE SYSTEMS, INC, P. O. Box 831359, 
Richardson, TX 75083-1359, Tel: 214-47()'21 06/21 07, 
TWX: 91 ().B67-4788; FSC No.: 33875; EmpL: 1712 

ELECTR 
ELECTRO STANDARDS LAB., INC, P.O. Box 9144, 

Providence, RI 02940, Tel: 401-943-1164, FAX: 401-946-
5790; Empl.: 25; Sis. Mg,: R B. Sape; Dis!. Mg': R B. Sape 

ELECTROSTATICS, 7718 Clairernont Mesa Blvd. San 
Diego, CA 92111, Tel: 619-279-1414, FAX: 619-279-1126; 
FSC No.: 34538; EmpL: 10 

ELECTRO-SUPPORT SYSTEMS, 28060 Del Rio Rd. 
Temecula, CA 92390, Tel: 714-876-2751; FSC No.: 66760; 
ErnpL: 37; SIs. Mg': Don Pretot 

ELECTROSWITCH, Unit of Electro Switch Corp., 
180 King Ave., Weymouth, MA 02188, Tel: 617-335-5200, 
FAX: 617-335-4253; FSC No.: 82121; EmpL: 290; SIs. 
Mg,: W. M. Mello ............................... a.l736 

Local Sales Offices & Reps 
AZ. Phoenix, Howe & Howe Sis. .......... 602-264-7971 
CA Los Angeles, Electric SwiU;hes, Inc. ... 213-86G-1310 
CA Los Angeles, Wiley ................... 213-886-1611 
CA San Diego, Wiley Co. ................. 618-453-9018 
CA San Ramon. W. Noll & Co ............. 415-820-8102 
CO Boulder, Comp. Prods. Sis. .. . . . . . . . . . . 303-53G-2BOO 
FL Apopka, Floritronics .. .. .. .. .. .. .. .. ... 305-886-4818 
FL Fl Lauderdale, Peerless Radio COrp. 

....................................... 305-973-4141 
GA Atlanta, Georgia Control CIr. .......... 404-876-8833 
GA Atlanta, Holrnan-Gillespie ............. 404-992-8820 
IL Bridgeview, MIDCO Comp. Sis, Inc. ... 312-599-7777 
IL Elk Grove Village, Electroswilch ...... 312-593-2225 
IA Bettendorf, Weisl", & Assocs. ......... 319-355-5911 
MD Gaithersburg. Naudain Assocs.-Southern 

· . . . . .. .. .. . .. .. . . .. .. . .. ... . . . . .. .. ... 301-258-5040 
MD Kensington, Marine Air Supp. ......... 301-949-9560 
MI Royal oak, HilHronics ................. 313-435-0920 
MN St Pau~ KD.I.......... ........ .. .. .... 612-845-7717 
MN Sl Pau~ Kencotronics ................ 612-845-7717 
MO Chesterfield, Weisler & Assocs. ....... 314-394-4543 
MO Kansas City, Weisler & Assocs. ....... 816-421-1703 
NJ Fairfield, Electroswilch ................ 201-227-8559 
NJ MarHon. Naudain Assocs. ............. 609-983-5300 
NY Hempstead, Electronec Equip. Co, LTD. 

· . .. .. .. . .. • .. . .. .. . . . . .. . . .. .. .. . . .... 516-538-5510 
NY Rochester, Upstate Engrg. Sis. ........ 716-227-4388 
NY Utica. Upstate Engrg. Sis. ............. 315-797-8721 
NC Raleigh, Wholesale EIec. Supp. Co. ... 919-878-9400 
NC Wlnst~ern, LG. WMe Southern .. 918-725-3612 
OH Franklin, Rockford Controls ........... 513-743-8066 
OH Medina, Rockford Controls............ 216-725-3705 
OH Medina. Rockford Controls OH. Inc. ... 216-725-3705 
PA Pittsburgh, R F. Clark .. .. .. .. .. .. .. .. . 412-242-9500 
SC Greenville, LG. Whtte Southern ....... 803-271 ~O 
TX Dallas, Brice Co. ...................... 214-233-9808 
TX Stafford, Barclay Wholesale Div. ...... 713-24G-1788 
TX Stafford, Brice Co. .................... 713-24G-1788 
VA Ashland, LG. While Southern ......... 604-752-7055 
WA Kent C.B. Parsons & Co. .. .. .. .. .. .... 206-762-7373 
WA K~ c.B. Parsons Co. .. .. .. .. .. .. .... 206-762-7373 
WI Wauwatosa, Larsen Assocs. .......... 414-258-0529 

Local Distributots 
CA Los Angeles, Electric Switches ....... 213-86G-1310 
FL Fl Lauderdale, Peerless Rad'IO Corp. of Fla 

· .. .. . .. .. .. .. .. . . .. . . .. .. .. .. . .. .. . ... 305-973-4141 
GA Atlanta, Georgia Control CIr. .......... 404-876-8833 
IL Bridgeview, Midco Camp. Sis. . . . . • . . .. 312-599-7777 
MD Kensington, Marine Air Supp. ......... 301-949-9560 
MN St Pau~ K D. I. ....................... 612-645-7717 
NY Hernpstaad. Electronic Equip. Co. ..... 518-538-5510 
NC Raleigh, Wholesale EIctms. ........... 919-878-9400 
OH Medina, Rockford Controls Ohio ...... 216-725-3705 
TX Stafford, Barclay Whls. ................ 713-24G-1788 
WA Seattle, C.B. Parsons Co. ............. 206-762-7373 

ELECTROSWITCH, SOUTHERN DIV., Electro 
Switch Corp., 2510 North Blvd. Raleigh, NC 27604, Tel: 
919-~707, FAX: 919-B33-B016;E~: 70; SIs. Mg,: 
Sleven M. Smfth; Dist. MgT: Lisa C. Tillis ....... 801737 

Local Sales Offices & Reps 
AL Huntsville, R W. Milscher Co, Inc. .... 205-882-8050 
CA Campbel~ Luscombe Engrg. Co. of S.F. 

CA 
CA 
FL 
GA 
IL 
IN 
KS 
MD 
MI 
MN 
MO 
NH 
NJ 
NJ 
NY 

4OB-37()'2020 
Irvine, Vale EIctms. ................... 714-551-4004 
San Diego, Vale EIctms. .............. 619-693-0113 
Clearwater, EIecIrocraII, Inc. ... ;...... 813-578-2233 
Lawrenceville, R W. MlIscher Co. ..... 404-923-3239 
Itasca, Janus, Inc. ................ .. .. . 312-250-9650 
Indianapolis, C.C. Electro Sis. ......... 317-255-1506 
Overtand PI<., EIecIri Rep., Inc. ........ 913-848-2168 
Laure~ R W. Milscher Co, Inc. ........ 301-498-8090 
Canton, C.C. Electro Sis. .............. 313-338-7400 
Minneapolis, HMR, Inc. . • . . • . . . . . . . . . • . 612-888-2122 
St Louis, EIecIri Rep., Inc.............. 314-993-4421 
Salem, Sis. Engrg. Co. ................ 603-893-5521 
Collingswood, RW. Milscher Co. ....... 609-654-7652 
Englewood. Sprung/Nussbaum, Inc. .• 201-569-5666 
Clarence, R W. ~ Co, Inc. .•••. 716-759-2350 
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ELECTR 
NC Raleigh, R W. Milscher Co., Inc. •.....• 919-84&-0941 
OH Twinsburg. c.c. Electro Sis. . . . . . . . . . •. 216-425-8338 
OR Beaverton, Luscombe Engrg. Co. .•. ,. 503-63&-6664 
TN Johnson City, R W. Mitscher Co. Inc. 

. . . • •. . . • . •• . . .. . . •• . • . . • . . . • . . • . ••. . . . 615-929-7258 
TX Austin, Allied Comps.. Inc. ... • . • . . • . . . . 512-331-4494 
TX Dallas, AiRed COmps.. Inc. ..•..•.. .. ... 214-23&00408 
VA Shipman, R W. M"1Ischer Co., Inc. ..... 804-263-5154 
WI Hartland. Selective Sis. Co. •..••...•.. 414-367-1133 
can Misslssauga. Ont. Gidden-Morton Assocs., Inc. 

..........•............................ 416-671-8111 

Local Distriburors 
CA San Diego, SigmaEIctms. ••.......... 619-565-2000 
IL Usle, Components. Inc. •..•..•........ 312-852-n07 
IL Wheeling. Hawk Elctms. .............. 312-459-4030 
MA canton. Impact Sis. ..............••... 617-821-1500 
MA Hingham. Seger Elctms. .............. 617-749-6700 
NJ Cranford, Garden State Inds. . . . . . . . . . . 201-272-8400 
NY Buffalo, Summit Distrs. . . . . . . . . . . . . . . .. 716-887-2800 
NY Mt Vernon. OAR Indl Elctms. .......•. 914-699-2224 
NY Rome, Rome EIctms. ................. 315-337-5400 
NY Woodside, Switches Unltd. ............ 718-476-5000 
NC Charlotte, Dixie EIctms. •..•........... 704-3n-4348 
OH Solon. Repco Ek:Ims., Inc. ............ 216-246-8900 
OR Portland, United Radio Supp. .....•... 503-233-5341 
SC Columbia, Dixie EIctms. • . . • . . . . . . . . . .. 803-n9-5332 
WI Waukesha, Bellinds. .•............... 414-547-8879 
can Scarborough. Carsten EIctms. Lid. •... 418-495-7705 

aECTRD-TECH SYSTEMS, INC. 115 E. Glenside Ave.. 
Glenside, PA 19038, Tel: 215-887-2196, TELEX: 797137; 
Empl: 13; Sis. Mgr: Sharon Sandy; DIst. Mgr: Stanley 
Weitz 

aECTRO VECTOR, INC. 6555 Covey Rd., Forestville, 
CA 95436, Tel: 707-887-2292, TWX: 510,746-6024; SIs. 
Mgr: WayneSrigden 

aECTROVERT, INC. 466 Main SL New Rochelle, NY 
10801, Tel: 914-633-0222 

aECTRO WEAVE, 425 Shrewsbury SL Worcester, MA 
01604, Tel: 617-752-8932, FAX: 617-753-2173; FSC No.: 
54207; Empl.: 18; SIs. Mgr: Peler Andrews 

ELFAB CORPORATION, Augat, Inc., 1097 Yates 
Slreel,Lewisville, TX75087, Tel: 214-221-8n6, TWX: 91G-
66().5460, FAX: 214-221-9667; Empl: 250 
... ... . . . . ... .. ..•... . . .. . ... ... . .. . .... ... C·I346-1347 

[§.!~ 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E. 100h SI . Oakland. CA 94606 

( ElectroverB 
(213) 452-8002 

Electrovert 
Ol(er • 1,000,000 

Terminal •• 

i(l~~~. 

OVer 
8,000,000 
Relays & 
Switches 
in Stock. 

Ord.rs Plac.by 3:00 p.m. are 
Shipped the Sam. Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

SllnIII Monica, CA 90404 Oakland, CA 94606 

Manufacturers and Sales Offices Directory 
Local Sales Offices & Reps 

AL Huntsville, Rick Bums Assocs., Inc. •.. 
AZ Phoenix, Speclrum .................. . 
CA Los Angeles, Wiley Co. . .•......•..... 
CA San Diego, Wiley Co. ....•........•... 
CA San Jose, Augat Sys. Sis. ............ . 
CO Denver, Spectrum •................... 
FL C8sSe1beny, SA Inc. .......•.. ;, ..... 
FL Coral Springs. Augat Sis. •............ 
FL Orlando, Augat Corp. ....•............ 
FL Tampa, SMI Assocs. .....•............ 
FL Winter Pk., Elfab Corp. ...•.•.........• 
GA Atlanta, Rick Bums Assocs., Inc. .....• 
IL Crystal Lake, Mid-American Reps., Inc. 

IL Downers Grove, Rockford Controls .. . 
IA Marion, Ensco Rep. Inc ............... . 
KS Shawnee Mission. Microtronics ...... . 
KS WIChita, Ensco Rep. Inc. .......•...... 
MD BaRimore, Micro Comp Inc. ...•....... 
MA Canton. Augat Sis. •..•............•... 
MA Fayesville, Marathon Sis. ............• 
MA Faysville, Marathon Sis., Ltd ......... . 
MI Southfield, Rathburg Assocs., Inc. ....• 
MN Edina, Augat Sis. ..........•.......... 
MN Edina, Mel Foster Tech. SIs. ......... . 
MO Maryland HgIs., Ensco-Rep. Inc. ...... . 
MO St Charles, Microtronics •..•......•..• 
NY N. Syracuse, Advanced Comps. ...... . 
NY Yonkers, David Sonkin Assocs. ......• 
NC Raleigh, Rick Bums Assocs., Inc. .....• 
OH Cincinnati, Luebbe SIs. ....•.......... 
OH Columbus. Luebbe SIs. ........•.....• 
OH Richfield, Geotronix, Inc. • ............ . 
OH Trotwood, Geotronix, Inc. .........•... 
OR Portland, Augat Sis. ................•.. 
OR Portland, Elctm MkIg. Grp. ........•... 
PA Allison PI<., Geotronlx, Inc. ........•... 
PA PittsbUrgh. Luebbe Sis. .............. . 
PA Prospect Pk., EW Sis. Co ........•..•... 
TX Dallas, Augat Sis. .......•............. 
UT Murry, Butterworth MkIg. ............. . 
UT Ogden. Speclrum .•..•..•............. 
VA Huddleston, Micro-Comp Inc. ..•...... 
WA Bellevue, Augat Sis. .•.........•...... 
WA Redmond, Elctm MkIg. Grp.lnc. ..... . 
WI West Bend, Rockford Controls .•...... 
PR Rio Piedras, OK MkIg. ..•............. 
can Mississauga, Ont, Augat Elctms., Inc. 

can Nepean. ont. Electro Source, Inc. .•... 
can Rexdale, Ont, Electro Source, Inc. ...• 
can Vancouver, Davetek Mklg. ........... . 

Local Distributors 
AZ Ph98llix, Celec EIctms. .............. . 
AZ Phoenix, Force EIctms. .............. . 
CA Chatsworth, Ce1ec Elctms. .•..•......• 
CA Irvina, Cetec Elctms. .•................ 
CA Los Angeles, Cetec Elctms. ...•......• 
CA San DIego. Celec EIctms. ..•........•. 
CA Sents Clara, Cetec EIctms. ...•....... 
CT Bethe~ Heifind EIctms. ........•...•.•. 
MA Peabody, Time ...................... . 
MA Wilmington, HeiRnd .....•............. 
TX Oailas, Force EIctms. ................ . 

205-n6-9481 
602-89G-9ooo 
213-861-1611 
619-571-2881 
406-249-8801 
303-48G-9991 
305-695-6010 
305-755-4364 
407-345-5255 
813-999-9999 
305-676-7759 
404-951-1181 

815-455-5310 
312-96G-2046 
319-3n-8551 
913-262-1444 
316-663-1070 
301-644-5700 
617-762-3164 
617-875-3566 
617-875-3566 
313-559-9700 
612-925-0255 
612-941-9790 
314-423-3935 
314-946-8500 
315-699-2671 
914-966-8282 
919-876-2224 
513-891-5770 
614-431-0474 
216-659-8100 
513-252-6700 
503-256-4596 
503-684-5935 
412-487-1770 
412-364,0490 
215-534-3340 
214-788-4211 
801-266-2244 
801-972-8552 
804-297-6295 
206-451-9n7 
206-882-0962 
312-96G-2046 
809-765-5380 

416-677-9141 
613-726-8834 
416-675-6871 
604-43G-3880 

602-272-7951 
602-437-1060 
213-7()()'0914 
714-25G-4141 
213-773-8521 
619-276-5020 
406-746-8550 
203-797-8800 
617-532-6200 
617-857-4870 
214-351-2050 

ELFORM, INC. P.O. Box 7362, Reno, NY 89510, Tel: 702-
356-1734, TWX: 510-800-5662 ELFORM, FAX: 702-356-
1742; Sis. Mgr: Roger R. Reinke 

FAX: 619-458-0267 
ELGAR ELECTRONICS CORPORATION. 9250 

Brown Deer Rd., San DIego. CA 92121, Tel: 619-4s0,.0Q85, 
8O().854-2213, TELEX: 211083 ELSO UR; FSC No.: 25965; 
Empl: 275 . ..•.•.. . .. ..•..•.. .. .... 001242, 2188-2194 

Local Sales Offices & Reps 
AL Huntsville, Beecon ..•.. •. • . . . . • . . . . . .. 205-881-1136 
AZ Tempe, Trembly Assoc. .. . .•..•. ... .•. 602-967-2058 
CA Redondo Beach, Werd/Oavis Assocs. 

CA San DIego. Werd/Davis Assocs. ...••. 
CA Sents Clara, Werd Davis Assocs. •.••. 
CO Wheat Ridge, Trembly Assocs. ..•.... 
FL Boca Raton. Beecon •..•......•..•.... 
FL Clearwater, Beacon .•.•••••.....•.••.. 
FL Longwood, Beacon .................. . 
GA Atlanta, Beacon ..•.•••••.....••....... 
IL ~ington Heights, Dytec/Mldwest •.... 

213-643-6977 
619-292-1000 
406-245-3700 
303-421-8900 
305-997-5740 
813-796-2378 
407-332-1940 
404-256-9640 
312-255-3200 

IN Indianapolis. Dytec/Midwest .•.....•.. 317-297-5966 
KS Lenexa, Dytec/South ..•.••.....•..•.. 913-886-0215 
KS Wichita, Dytec/South,Inc. •.....•..... 316-945-7090 
MD Laurel, EIctm. MkIg. Assocs. ....•..... 301-953-7800 
MA Beverly, P. Jenks Assocs. ....•..•..... 506-921-4600 

. MI Madison Heights, WKM Assocs. ..•... 313-586-2300 
MN Edina, Dytec Instrs. .....•.•........... 612-831-7169 
MD Maryland Hgts., Dytec/South .....•... 314-739-0665 
NY Las Vegas, Trembly Assocs. .......... 702-739-9nO 
NM Albuquerque, Trembly Assoc. ...•..... 505-2ll6-OO16 
NY Great Neck, An ...................... 516-829-3nO 
NY Syracuse. Labtronics ...•............. 315-455-7314 
NC Raleigh, Beaoon ...................... 919-787-0330 
OH Oayton. WKM Assocs. •........•.....• 513-434-7500 
OH Independence, WKM Assocs. ......... 216-524-5930 
TX Richardson, Testech, Inc. ...•.....•... 214-644-5010 
OR Wilsonville, Syntek . . . . . . . . . . • . . . . . . . . • 503-882-2750 
PA Pittsburgh, WKM Assocs. •........•... 412-892-2953 
PA Plymouth Meeting. EIctm. MkIg. Assocs. 

. .. ... .. . .•. .•. .•..•... .. ... .•..•.. . . .• 215-826-7400 
UT Saft Lake City, Trembly Assocs. • . . . . . • 801-295-4703 
WA Bellevue, Syntek •.. ...•. ... .. ..•.. . . .• 206-462-noo 
WI BrookIIieId, Dytec Midwest .......•...• 414-792-0320 
EXP CA. San Diego. Elgar Inll Corp. •.....• 619-45G-0085 
PR Santurce, Beecon . . . . . . . . . . . . . . . . . . . . . 909-726-5040 

ELGAR/INTEPRO SYSTEMS, 9250 Brown Deer Road, 
San DIego. CA 92121, Tel: 618-456-0261, 1-80().854-
2213, TELEX: 211083 ELSO UR, FAX: 619-458-0267; 
EmpL: 250; SIs. Mgr: Sam Lewis ...•.....•.... 001242 

Local Sales Offices & Reps 
FL Huntsville, Beaoon ..... . .. .... .. . ..... 205-881-1136 
AZ Tempe. Trembly Assocs. •..•. . .. . .•. .. 602-967-2058 
CA Redondo Bch., Werd/Oavis Assocs. .. 213-643-89n 
CA San Diego. Werd/Oavis Assocs. ...... 619-292-1000 
CA Sents Clara, Werd Oavis Assocs. .•.•. 406-245-3700 
CO Wheat Ridge, Trembly Assocs. ...•... 303-421-8900 
FL Boca Raton, Beecon .. . .. .. .. . .•..•. .. 305-997-5740 
FL Clearwater, Beaoon ................... 813-796-2378 
FL Longwood, Beaoon ................... 407-332-1940 
GA Atlanta, Beacon . . . . . . . . . • . . . . . . • . . . . . • 404-256-9640 
IL Arlington Heights, Dytec/Midwest..... 312-255-3200 
IN Indianapolis. Dytec/Midwest ...•...... 317-297-5966 
KS Lenexa, Dytec/South ...........•••..• 913-886-0215 
KS WlChfta, Dytec/South, Inc. .....•.•...• 316-945-7090 
MD Laure~ EIctm. Mldg. Assocs. •..•.••..• 301-953-7800 
MD Maryland Hgts., Dytec/South .•.....•• 314-739-0665 
MA Beverly, P. Jenks Assocs. .. . . . •• . . . . . • 506-921-4600 
MI Madison Hgts.. WKM Assocs. .•.....•• 313-586-2300 
MN Edine, Dytec Instrs. ..•........•....... 612-831-7169 
NY Las Vegas. Trembly Assocs. •.••....•• 702-739-9nO 
NM Albuquerque. Trembly Assocs. ••....••. 505-2ll6-OO16 
NY Great Neck, An ...................... 516-829-3nO 
NY Syracuse. Labtronics .........•...•.•. 315-455-7314 
NC Raleigh, Beaoon ...................... 919-787-0330 
OH Oayton, WKM Assocs. ................ 513-434-7500 
OH Independence, WKM Assocs. ....••... 216-524-5930 
OR Wilsonville, Syntek ..••. , . . . • . . . . . . • . . . 503-882-2750 
PA Pittsburgh. WKM Assocs. ..•.....•.... 412-892-2953 
PA Plymouth Meeting. EIctm. MkIg. Assocs. 

.....•............•...•.••.....•.....•. 215-826-7400 
TX Richardson. Testech, Ill<> ..•.....•...• 214-644-5010 
UT SaR Lake City, Trembly Assocs. ..•. . .. 801-295-4703 
WA Bellevue, Syntek . . . . . • . . . . . . . . . . . . . . . . 206-462-noo 
WI BrookIIieId, Dytec Midwest ....•..•..•. 414-792-0320 
EXP CA/San DIego. Elgar InIl Corp. ..•..•. 619-45G-0085 
PR Santurce, Beacon • . . . • . . . . . . . . • . . • . . • . 809-726-5040 

ELGENCO, INC. Box 460. Hunicane, UT 84737, Tel: 801-
635-4954, FAX: 801-635-2158; FSC No.: 15455; SIs.Mgr: 
D. E. Beecher •..•.••..••.......... ,.... ..00124&-1251 

Local Sales Offices & Reps 
CA Sherman 0iIks, Windsor Dynamics ... 816-99G-4173 
CA Sunnyvale, NoS Westronics •. , . . . • . • .. 406-745-1102 
CT Meriden, PoIytek Assoc. ......•.•...•. 203-834-4499 
MA Ashland, Polytek Assoc. ....•••..•..•. 506-661-4741 
NJ Mannore, SWR Tech., Inc. ...•• ;...... 609-390-0094 
NM Albuquerque. Technology MkIg. Assoc. 

505-345-8921 
PA ~i'SWR'T~'I~':::::C::: 215-353-6639 

aGIN aECTRONlCS, Combustion Engineering. 
5533 New Peny Hwy. Erie, PA 16509-3570. Tel: 814-664-
4921, TWX: 51G-699-6870, FAX: 814-664-1260; EmpL: 
500; SIs. Mgr: D. Selmon 

aITE aECTRONIC ENGINEERING CO. 1516Centre 
Circle, Downers Grove,IL 60515, Tel: 312-495-9nO, FAX: 
312-495-9785; FSCNo.: 099-9999; Empl: 34 

ELITE aECTRONICS, INC. 1408 Summit - Suite 65, 
Plano. TX 75074, Tel: 214-881-11026, 80().553-4376, FAX: 
214-424-7299; Empl: 4 

Local Sales Offices & Reps 
CA Fremont. Abel & Assocs. .••. . • . •• . • . . . 415-794-4030 
CO Englewood, Chinook Tech. Sis. .•..... 303-933-9007 

680 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 
FL Davie, Edwin Weisl ................... 30&474-5601 
MD Baltimore, Chesapeake Indl Mktg. .... 301-653-0476 
MN Golden Valley, Ambassador lnell Mklg. Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 612-542-8437 
RI CUmberland, Haddad SIs. ............. 506-584-1880 
EXP ....................................... 800-553-4376 
EXP Plano, TX, Elite EIctms. Inc. ........... 800-553-4376, 

ELITE SOFlWARE DEVELOPMENT, INC, P.O. Drawer 
1194, Bryan TX n606, Tel: ~2340, FAX: 409-B4&-
4367; EmpL: 9; SIs. MgT: Terri J. King 

ELLIOTT.-I 
.?JORDAN 

FAX: 215-296-0657 
ElliOTT I JORDAN, A Sub. of Vishay 

Intertechnology, 63 Lincoln Highway, Malvern, PA 
19355, Tel: 215-644-1300, TWX: 510-666-5612; Empl: 
500; Dist. Mgr: Iris Demeritt ............. A-I948-1949 

For sales olfice, representative, and distributor information, 
see VlShay Resistive Systems Group. 

(ELM~ 
FAX: 415-656-3783 

ELMA ELECTRONIC INC., 41440 Christy Street, 
Frernon~ CA 94538, Tel: 415-656-3400; Empl: 35; SIs. 
MgT: Kris Holla ........... a-I738; C-l036-1037, 1585; 

001120-1121 

Local Sales Offices & Reps 
AL Huntsville, Peo-Tech ................. 206-881-9298 
AZ Scotsdale, 1M. Systems. . . . . . . . . . . . . .. 602-94&-1495 
CA Cupertino. West-<:ornp, Inc. ........... 406-246-3100 
CA Frernon~ Bear Resources. . . . . . . . . . . .. 416-793-1064 
CA Fremont, ELMA EIctm. Inc. ............ 415-656-3400 
CA Irvine, BeIzer-WooK .. . .. ... .. .. . .. . ... 714-261-66n 
CA Orange, Viatek . . . . . . . . . . . . . . . . . . . . . . .. 714-634-6411 
FL Boca Raton, Peo-Tech ............... 407-394-7400 
FL Orlando, E.M.$. ......•.. 407-84!Hl245,800-624-0079 
FL Oviedo, Peo-Tech .................... 407-366-8706 
GA Roswell, Peo-Tech ................... 404-751-1604 
IL Elmhurst, F.F.lHili Gray Inc. ........... 312-632-4101 
MD Lisbon, Samuel K MacDonald Inc. ..... 301·962-10B8, 

301-442·1590 
MN Plymouth, James R. Johnson & Assocs. 

....................................... 612-476-9442 
NH Nashua, Bell Controls Inc. ............ 603-862-6964 
NY Amsterdam, Traxonics Inc. . . . . . . . . . . . . 506-643-1445 
NY Port Chester, Radiation EIctms., Inc. .. 914-937-2300 
NC Greensboro, Peo-Tech ............... 407-366-8706 
MA Beachwood, Land EIctm. Supp. Co. ... 216-631-9555 
OH Strongville, Doifuss-Rool & Co. ....... 216-236-0300 
PA King 01 Prussia, KSI .................. 216-763-6400 
PA Philadelphia, Samuel K MacDonald Inc. 

....................................... 216-546-1205 
TX Plano, VieiockAssocs. ................ 214-881-1940 
WA Bellevue, Cascade Data Mklg., Inc. .... 206-747-6190 

Local DistributOlS 
CT WalHngford, Sager EIctrl Supp. Co. . . .. 203-266-4600 
IL Villa Pk, Melvin EIcIms. ... . . . . . . . . . . . . 312-27~501 0 
MA Lynn, Land EIctm. Cupp. Co. .......... 617-592-2220 
MA WaIIham, Vantage EIcIms. Corp. ...... 617-894-6690 
NJ Cranford, Garden State lnell Elect .... 201-272-8400 
NJ Cranford, Garden State IneI~ IIlIi .. ,... 201-272-6400 
PA PhIladelphia, PEI-Genesis ............ 216-566-7400 

ELMA ENGINEERING, 1066 E. Meadow Circle, Palo Alto, 
CA 94303, Tel: 416-494-7303, TELEX: 346-560; FSC No.: 
59610; EmpL: 38; SIs. Mgr: T. A. Bene; Disl. MgT: T. A. 
Bene 

ELMAG DIVISION, Lindgren RF Enclosures. 3750 
Prospect Ave., Riviera Ben, FL 33404, Tel: 407-881-9292, 
FAX: 407-844-4175; FSC No.: 23160; EmpL: 15 

ELMEC 
DELAY LINE 

FAX: 213-265-1908 
ELMEC TECHNOLOGY OF AMERICA. 1225 Ridge 

CrestSL; Monterey Pk, CA91754, Tel: 213-266-1861; SI8. 
MgT: Steve Sameshima ......•..•..••..•. A-1S58-1563 

ELM SYSTEMS, 1101 Brown St, Wauconda, IL 60064, Tel: 
312-526-5003, FAX: 312-526-5022 

FAX: 401-728-5390 
ELMWOOD SENSORS, 500 Narragansett Park Drive, 
Pawtuck~ RI 02861, Tel: 401-727-1300, TELEX: 6814066 
ELMWOOD; Empl: 1,0006; Sis. MgT: Steve Fox 
. .. . . . . .. . .. .. .. . . .. .. . .. .. ... .. .. . . .. ..... a-I894-1895 

Local Sales Offices & Reps 
AL Decatur, Tenn. Tech. Sis. ............. 206-35D-0630 
AZ Phoenix. O'Donnell SW ............... 602-944-9542 
CA San DIego, O'Donnell Assocs. ........ 61~576-1645 
CA San Jose, O'Donnell Assocs. ......... 406-432-1940 
CA Torrance, O'Donnell Assocs. .......... 213-53~9664 
CO Boulder, Front Range MkIg. . . . . . . . . • .. 303-443-4780 
FL Coral Sprlngs. cae Electronics ....... 305-755-1111 
FL Longwood, cae Elctrns. .............• 407-631-5390 
FL Tampa, cae Elctrns. .........•....... 813-96~1901 

GA Marietta, Tenn. Tech. Sis. ............. 404-971-1417 
IL ArUngfon Heights, Thermek ........... 312-577-6900 
IN Fort Wayne, O. Bromberg . . . . . . . . . . . .. 219-456-8010 
KY Louisville, O. Bromberg ............... 502-456-1498 
KY Southgale, O. H. Bromberg & Assocs. 

MD Glen Burnie, Faber-Renolf, Inc. ...... . 
MA Danvers, C. H. Burnham Asscc. ...... . 
MI Brooklyn, Engineered Camps. ........ . 
MN MinneapoHs, C. Liatug SIs. ........... . 
Me SL Louis, Hill & Co ................... . 
NH Durtlarn, C. H. Burnham Asscc. ...... . 
NJ Pitman, Calrud Corp .................. . 
NM Albuquerque, O'Donnell Assocs. ..... . 
NY Fairport, Bastian Sis. ................. . 
NY Larchmont, G. M. Mach Co ........... . 
NY Syracuse, R M. Scanlon & Assocs. .. . 
NC Raleigh, Tenn-Tech .................. . 
OH Cleveland, AIDed Entprs. ............. . 
OH Dayton, O. H. Bromberg .............. . 
OR Hillsboro, Temco-Northwest ......... . 
PA Munysville, Allied Entprs. ............ . 
NJ Pillman, Colrud Corp. ................ . 
RI Woonsock~ C. H. Burnham Asscc. .. . 
TX Austin, Ion Assocs. .................. . 
TX Grand Prairie, Ion Assocs. ........... . 
TX Houston, Ion Assocs. ................ . 
UT Midvale, Front Range MkIg. ...•....... 
VA Midlothian, Daniel E. Boehling Assocs. 

606-781-0221 
301-766-4554 
506-774-0111 
419-476-4900 
612-881-8143 
314-432-1136 
603-868-2262 
609-56~5866 

~~22 
716-223-0237 
914-634-3530 
316-437-1271 
91~n~3309 
216-n!HlO6O 
513-434-8788 
503-64~75 

412-326-3200 
609-56~5866 
401-762-9669 
512-331-7251 
214-647-8225 
713-537-7717 
801-566-2500 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 804-794-5879 
WA Bellevue, Lahr Assocs. . . . . . . . . . . . . . . .. 206-453-9993 
WA Birch Bay, Ternco ac. ................ 206-371-0423 
WA BotheI~ Ternco Northwest ............ 206-821-5434 
WA Spokane, Ternco Northwest .......... 509-534-8835 
WI Milwaukee, R Zingler .............. . .. 414-351-5005 
Can Mississauga, ~ AOOy Bauman Assocs. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416-826-2600 

ELNA AMERICA, INC, 5666 Corporate Ave., Cypress, CA 
90630. Tel: 714-761-8600, TELEX: 68-6427, TWX: 91c)' 
346-6730, FAX: 714-761-9188; SIs. Mgr: Michael S. 
Olson; Dist. MgT: Michael S. Olson 

Local SaIe8 Offices & Reps 
AL Huntsville, Jack Harvey & Assocs. .... 205-461-6591 
CA Santa Clara, C-COm Sis. .............. 406-727-2266 
CA Westminster, West EIcIms. SIs. ....... 714-898-0120 
CO Boulder, R G. Entprs.. Inc. ............ 303-447-9211 
FL Lauderhil~ Innovative Mklg. ........... 306-485-6869 
GA Norcross, Jack Harvey & Assocs. ..... 404-44~ 
IL Berkeley, ESA Techn. Mklg. ........... 312-544-0120 
IN Ft Wayne, MIS Sis. .................. 21~3023 
KS Prairie ~ Lima & Assocs. ............ 913-842-7471 
MA Norwood, JMG Inc. ................... 617-762-5333 
MI W. Bloomfield, Jack Harvey & Assocs. 

.........•............................. 313-737-9122 
MN Bloomington, Murnco ................. 612-654-4161 
MN SL Pau~ Murnco, Inc. ................. 612-563-3594 
NJ Kenilworth, VenIronic's ............... 201-272-9262 
NC Research Triangle Park, Jack Harvey & Assocs. 

....................................... 91~1-5885 
TN Knoxville, Jack Harvey & Assocs. ..... 616-524-7057 
TX EI Paso, Alexander, Gene Entprs. ..... 916-542-0001 
TX Euless, W. Pat Fralia Co............... 817-267-35n 
WA Bellevue, Caruso & Co. ............... 206-456-8811 
Can IsUngton, ~ Pipe-ThompsonLId. ... 416-236-2355 

ELNETIC ELECTRONICS, INC, P.O. Box 88232, Los 
Angeles, CA ~232, Tel: 213-516-1546; FSC No.: 
96460; EmpL: 25; SIs. MgT: Ernest H. Carlson, Jr. 

ELPAZ 

-IE 
FAX: 714-241-7293 

ELPAC COMPONENTS, Elpac Electronics, Inc., 
3131 S. Standard Ave., Santa Ana, CA 92705, Tel: 714-97~ 
4440; EmpL: 130 ............ A-l076-10n, 1656-1657 

Local SaIe8 Offices & Reps 
AZ Phoenix, Eitron ....................... 602-266-2164 
CA San Diego, Digit Trust ................ 714-496-5749 
CA San Jose, Ruppert Sis. . . . . . . . . . . . . . . . . 406-996-8717 
CA Santa Ana, Jim Degerstrom .. .. . .. .... 714-97~ 
OR Beaverton, Harry Levinson . . . . . . . . . . . . 503-690-1312 
FL Orlando, Honeyco Inc. ................ 407-291-7931 
IL Highland Park, Bransky Sis. ........... 312-433-2375 
IN Indianapolis, J.c. Hofstattar Co. ....... 317-897-7914 
MA Needham Heights, TOOna Engr. Sis. .. 617-444-7925 
MN BIoomingfon, Srniley-Scott Assocs. ... 612-886-5551 
NJ Englewood, Harold Gray Assocs. ..... 201-894-0894 
OH Dayton, J. C. Hofstetter Co. ........... 513-296-1010 
OH Medina, J. C. Hofstetter ~ ........... 216-241-4880 
WA Seattle, Harry Levinson Co. ........... 206-362-1300 
WI CedarIlurg, Bransky SIs. .............. 414-3n-6637 

Local Distributors 
CA Chatsworth, Mil-Comm ............... 816-996-3111 
CA Irvine, Kelex .........•................ 714-863-1230 
FL Melbourne, New Yorker .............. 407-727-0955 
FL Lighthouse Poi~ RC. Simon ......... 407-941-2757 
WI Milwaukee, Progressive ............... 414-321-4722 
IL Northbrook, Classic Components ..... 312-272-9650 
IL Skokie, Kellner EIcIms. ............... 312-6n-112O 
IA Cedar RapIds, Dee EIctms. ........... 31 ~7551 
MA Andover, Aved Elclms. . . . . . . . . . . . . . . . . 506-666-3800 
NJ S. Hackensack, Waltech .............. 201-641-7300 
NY Mamaroneck, New Yorker EIee. ....... 914-696-7600 
NJ Wiippany, American Oistr.lnc. ......... 201-426-0510 
NY Elmsford, Ancar ...................... 914-592-7100 
OH Dayton, Electro Supp. ................. 513-~502O 
OK Tulsa, Altair Co. . . . . . . . . . . . . . . . . . . . . . .. 916-252-5781 
TX Houston, Altair Co. . . . . . . . . . . . . . . . . . . . . 713-462-3029 
TX Richardson, Altair ..................... 214-231-5166 
VA Charlotte, Kellner ..................... 602-426-3250 
WA Seattle, Kam EIee. .................... 206-362-1300 
WI New Berlin, Classic ................... 414-766-5300 
WI Racine, Badger EIcIms. ............... 414-637-1256 

-IE 
ELPAC 

FAX: 714-241-7293 
ELPAC POWER SYSTEMS, Elpac Electronics, 

Inc_ 3131 S. Standard Ave., Santa Ana, CA 92705, Tel: 
714-979-<4440; Empl: 170; SIs. Mgr: H. Myers; Dist. Mgr: 
H. Myers ................................. 001744-1746 

Local SaIe8 Offices & Reps 
CO ~Ied, Hannah-Hill. ..... .. ... .... 303-46O-Q602 

Local DistributoIS 
MA Burlington, Marshaliinds. ............. 617-272-8200 
MA BurHngton, QPl EIcIms................ 617-~2424 
MI Livonia, Marshall lneis. ................ 313-526-5650 
MN Plymouth, Marshaliinds. . . . . . . . . . . . . . . 612-55~22i 1 
NJ Cranford, Garden State IndL .•.•....•. 201-272-8400 
NJ Fairfield, MarshaIIInds. ..•..•....•.... 201-862-0320 
NJ Mt.laure~ Marshaliineis. ............. 609-234-9100 
NY Hauppauge, BroadHne EIcIms. ........ 212-89&6232 
NY Hauppauge, Marshallinds. ...... .... .. 516-273-2424 
NY Johnson City, Marshaliineis. ........•. 607-796-1611 
NY Rochester, MarshaIIInds. ..........•.. 716-236-7620 
NC GrMOSboro, Hammond .. . . . . . . . • . • •• • 91 ~276-6391 
OH Dayton, Marshalllneis. ................ 513-236-8088 
PA PhIladelphia, Shap EIcIms. .... . . . . . . . . 216-96~3300 
SC Greenville, Hammond EIcIms. . . . . . . . .. 803-233-4121 
TN Austin, Marshalllnds. ................. 512-458-5654 
TX Dallas, Heilind EIee. ............ .... ... 214-351-2050 
TX Dallas, Marshaliinds. ................. 214-233-5200 
TX Hous1on, Marshailineis. ............... 713-769-8600 
TX Houston, Newark EIcIms. ...•.•.•.•... 713-762-4800 
WA Bellevue, Marshailinels................ 206-747-9100 
WI New BerHn, Classic Camps............ 414-766-5300 

ElPAZ INSTRUMENTS, INC, 160 N. Craig SL; PitIsbutgh, 
PA 15213, Tel: 412-667-8700, FAX: 412-667-8702; FSC 
No.: 0A2J2; EmpL: 15; SIs. MgT: Stephen Phelps; Dist. 
MgT: Stephen Phelps 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 681 



E-LP Manufacturers and Sales Offices Directory 
E-L PRODUCTS CORP, Sub-of Astronics Co., 77 Local Sale8 Offices & Reps 

Olean Ad., E Aurora, NY 14052. Tel: 716-655-0800, FAX: CA Chula VISta, Brooks-Moore & Assoos. 
Local Sale8 Offices & Reps 

AZ. Phoenix, Finn-Pat Co., Inc. •.. , ...... .. 
716-655-0309; Empl.: 100; SIa Mgr.: Patrick McCann .......................••.•.....•...... ,619--563-8520 

CA La canada, BrooklrMoore & Assoos. 
CA Saratoga, Testco .................... . 

602-954-0301 
408-253-1900 
303-794-4684 
203-243-9343 
305-660-9600 
800-334-3518 

ElTEC INSTRUMENTS INC, P.Q Box 9610, Daytona 
Ben. fl3.2020, Tel: 904::253-5328, TWX: 81().632-6294, 
FAX: 904-258-3791; Empl: 120; SIs. MgT: Douglas S. 
AnnsIrong 

El TROl CORPORATION, 20942 Osbome Street, Bldg. 
~ Canoga Park, CA 91304, Tel: 8111-709-0131, FAX: 818-
709-0132; FSC No.: 1ER54; EmpL: 6; SIs. MgT: Teny E 
Donovan ....................................... 8>1241 

Local Sale8 Offices & Reps 
CA Glendale, HaIbar Assoos. ........•.... 818-248-8263 
OH I!roI!dview HgIs., Controlled Prods. ... 218-638-5700 

ELVO:DlVISION OF ZUMBACH ELECTRONICS 
CORPORATION, 140 Kisco Avenue. Mt Kisco, NY 
10549, Tel: 914-241-1008, TWX: 910-250-5181, FAX: 914-
241-7096; SIs. MgT: Thomas H. Stein 

EMCA/ROHM & HAAS, 160 Commerce Dr. 
Montgomeryville, PA 18936, Tel: 215-855-1000, TWX: 710-
566-1128; EmpI.: 70; SIs. MgT: Charlie McBride; Dlst. Mgr: 
John Wagnon 

EMCO ELECTRONICS,31 Sh_ Plaza, Plainview, NY 
, 11803, Tel: 518-845-7080, T8..EX: 276590, FAX: 518-845-

7082; EmpI.: 12; Sis. Mgr: K Berkowitz; Dlst. Mgr: Jay 
Robinson 

EMCO HIGH VOLTAGE CO. 

FAX: 209-223-2779 
EMCO HIGH VOLTAGE CO., 11126 Ridge Aoad, SuHer 

Creek, CA 95685, Tel: 208-223-3626, T8..EX: 
5101008006; FSC No.: 3T243; EmpL: 38; Sis. Mgr: 
Roxanne McCoy ............•....•....... 001751-1757 

ElM CORPORATION, 2801 Kent Avenue, P.O. Box 2400, 
W. Lafayelle, IN 47906, Tel: 317-497-6346, FAX: 317-497· 
6348; FSC No.: 11770 

EMCOR PRODUCTS, Crenlo, Inc., 1600 Fourth Ave. 
NW, Rochester, MN 55901, Tel: 507-28~71, FAX: 507-
287-3405; Sis. MgT: John Horton •.....•.•...•. Co1039 

EMC TECHNOLOGY INC, 1971 Old Cuthbert Ad., Cherry 
Hil~ NJ 08034, Tel: 609-429-7600, TWX: 710 896 0193, 
FAX: 609-429-6814; FSC No.: 24602; EmpL: 70; Sis. Mgr: 
Peter Sernitschew 

EMDS, INC., 16618 Qakmont Ave, Gaithersburg, MD 
20877, Tel: 301-840-5710,FAX: 301-840-8589; Sis. Mgr: 
Patrick E Roney. .. . .. ... . ... . ..... ....... . ... .. 001252 

EMERSON COMPUTER POWER. 330 Standard St, 
Santa Ana, CA 92702, Tel: 714-545-5581, T8..EX: 67-
8460, FAX: 714-54Q-8718; FSC No.: W. T. Brummell; Empl: 
600; SIs. Mgr: R L GaMn; DIst. Mgr: W. Rhodes 

Please call factory for sales offices and nearest reps. 

EMHART CANADA, LTD., See Mallory Components 
Div. 

EMlCO INC. Box 368, Dublin, PA 18917, Tel: 215-248-9330, 
FAX: 215-248-9336; FSC No.: 85925; EmpL: 100; Sis. 
Mgr: C. Davis 

EMI GENCOM INC, See THORN EMI Gencom Inc. 

EMI TECHNOLOGY INC., See THORN EMI 
Technology Inc. 

EMM SEMI, SUB OF EM & M, See GTE Microcircuits 

FAX: 317-823-4835 
EMPRO MANUFACTURING COMPANY, INC., P.O. 

Box 26060, IndianapoHs, IN 46226, Tel: 317-823-4478; 
EmpL: 25 ....................................... 001253 

CA Santa Ana, Brooks-Moore & Assoos. •. 
GA Atlanta. Brownell Electro InC. ...•..•..• 
IL Chicago, Best Rep Co ............... . 
MA Burlington, ELL \nstr. . ............... . 
NJ Belleville, D. F. Tobias & Co ......... . 

818-790-6358 
714-541-2044 
404-782-5181 
312-992-1055 
617-272-9450 
201-751-8680 
218-238-2550 
215-673-5600 

CO Littleton, MAC ..... , ................ .. 
CT Bloomfield. sands Co/Sir Assoos. ... . 
fl Maitland, EtA, Inc. •.•...•.•.••••.....•. 
GA AUanIa, Wallace Electronics ..•....... 
IL Elk Grove Village, Carlson EIctm. Sis. 

312-958-8240 
IN Indianapolis, Precision EIctm. Comps. OH Cleveland, Weschler EIec. Corp. •...•. 

PA Philadelphia, Sunshine Sci. Instr. Inc. ., 
TX Arlington, Ev Smith Sis. .............•. 
TX Houston, Ev Smith Sis. .............. . ~~~~:~~ 1A 

KS 

..... .. . .......... .. . ... .. ...... .... ... 317-842-3740 
Cedar Rapids, Carlson EIctm. SIs. ..... 318-377-6341 
WIChita, Palatine . . . . . .. . . . . . . . . .. . . . . . 318-365-8071 

Local Dlsttibutors 
CA DubRn, SId. Meter Lab ............... . 
CA Glendale, Instr. Meter Specialties .... . 
CA S. Pasadena, Dae Instr. & Svc., Inc. .. . 
LA Harahan, IndllnSlrS. Works .......... . 
MD Sparks, ELL Instrs. .................. . 
NJ Belleville, Miscorp ..... , ............. . 
PA Norristown, Klmberly-James ......... . 
TX Beaumon\ Straughn EIcIms. ......... . 
TX Houston, American Analog ....••.•.•. 
TX Houston, Meters & Instrs. ............ . 
WI Milwaukee, E-M Instrs. .•.............. 

415-828-4637 
818-243-0416 
213-942-8843 
5~733-8355 
301-771-4800 
201-751-1190 
215-688-7266 
408-838-4563 
713-841-7265 
713-844-1631 
414-272-7799 

EMS 
FAX: 714-838-2967 

E.M.S., DiY. of Sandberg Industries, 2922 Dow Street, 
Tustin, CA 92680, Tel: 714-668-9473, TWX: 910-595-
2767; EmpL: 125; Sis. Mgr: Duane Halverson, VP Sis.; 
DIst. Mgr: Noel Kennedy ................. C·1713-1715 

Local Sales Offices & Reps 
TX Austin, Allied Comps., Inc. .........•... 512-258-7558 
TX Dallas, Allied Comp., Inc. .............. 214-238-0408 
TX Dallas, Allied Comps., Inc. ... . . . . . . . . .. 214-238-0408 
VA Reston, Tylronics Tech. SIs. .......... 703-620-4600 
VA Reston, Tytronics Tech-Sis. . . .... . . ... 703-620-4600 

EMS DEVELOPMENT CORP. 100 Sea La. 
Farmingdale, NY 11735, Tel: 518-293-7900, FAX: 518-
694-1093; FSC No.: 51435; Empl.: 100; Sis. Mgr: Bob 
Solomon 

EMTRONIX CORPORATION, LEM, SA, Geneva 
Switzerland, N114 W. 19225 COnton Dr. Germantown, WI 
53022, Tel: 414-255-2620, ESYlNK: 629-38203, FAX: 
414-255-0853; EmpL: 53; Sis. Mgr: Richard Koerber 

EMULATION TECHNOLOGY, INC., 2368B Walsh Ave, 
Bldg. D, Santa Clara, CA 95051, Tel: 408-982-0660, T8..EX: 
981866, FAX: 408-982-0664; Empl.: 9; SIs. Mgr: Joseph J. 
Bagliere, Jr. .................................... C·1348 

Local Dlsttibutors 
CA Monterey, Adams/MacDonald Entrps. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-373-3607 
CO Denver, AlHance Elctms. CO .......... 303-433-1648 
MI Bloomfield Hills, Mackellar Assoos. ... 313-335-4440 
TX Allen, Prime Distributing Co .......... 214-231-0170 

ENCLOSURE CORP, 2900 Wharton Ad., Bristo~ PA 
19007, Tel: 215-785-2900, FAX: 215-785-2960; FSC No.: 
32360; Empl.: 120; SIs. Mgr: Gene Goldner 

ENCODER DlV, LITTON SYSTEMS, INC. See Litton 
Encoder Div. 

ENCODER PRODUCTS, 1601 B Dover Ad., Sandpoin\ ID 
83864, Tel: 208-263-8541, FAX: 208-263-0541; EmpL: 
100; SIs. Mgr: Vance Conner 

ENDEVCO, 30700 Rancho Viejo Ad., San Juan Capistrano, 
CA 92675, Tel: 714-493-8181, T8..EX: 68-5608, TWX: 
910-598-1415; FSC No.: 95411; Empl.: 400; Sis. Mgr: D. 
McMahon 

ENDICOTT COIL CO., INC. 24 Charlotte St, Binghamton, 
NY 13905, Tel: 607-797-1263, FAX: 607-797-0151; EmpL: 
110; SIs. Mgr: Thomas E Fr~ 

~endlcott 
.. .. ,TM Research 

Group.lnc. 

FAX: 607-754-9255 

MA 
MI 

Westford, SIR Assoos. ................ 617-692-2500 
West Bloomfield, Grannernan & Mize 
....................................... 317-848-2000 

MN Minneapolis, OEM Prods. ............. 612-541-0236 
MO Hazelwood, Pelaline ...•. . . . . . . . . . . . .. 314-638-0800 
NJ Livingston, Eagle Sis. Co. ............. 201-992-2030 
NC Kernersville, Wallace Electronics...... 918-998-2742 
OH Worthington, EIctm. Sis. & Technlg. ... 614-438-2622 
PA GIenshaw,H.C.JohnsonAgencies ... 412-487-1246 
PA King of Prussia, Freedman-MaJta Assoos. 

....................................... 215-337-9211 
UT $aft Lake City, MAC .....•..•.....•... 303-784-4684 
WA Bellevue, Testco...................... 208-454-7422 
WI Milwaukee, Carlson EIctm. Sis. ........ 414-478-2790 
can Toronto, Ont, Norgay En1prs., Ltd...... 418-258-9663 

ENERCO, INC. 9615 W. Marginal Way s.. Seattle, WA 
98108. Tel: 208-762-1422; EmpL: 5; SIs. Mgr: Lae Rabie 

ENERGY CONCEPTS INC. 6351-A Yarrow Drive, 
Carlsbad, CA 92009, Tel: 618-438-2202, TELEX: 01830, 
FAX: 619-438-0894; FSC No.: 01830; EmpL: 16; SIs.MgT: 
Pete Steinmetz 

ENERGY ELECTRONIC SYSTEMS, INC, 9486 
o-eco Rd., TlIOOnium, MD 21093, Tel: 301-252-2240, 
600-233-4544, FAX: 301-561-5412; EmpI.: 35; Sis. MgT: 
Mike Lynch 

FAX: 301-699-8107 
ENERGY, LTD., 4714 Upshur Street, Bladensburg, MD 

20710, Tel: 301-698-1144; EmpL: 10 ........... 002195 

Local Sales Offices .. Reps 
MD Bladensburg, Energy, Ltd. ............. 301-698-1144 

Local DistJibutors 
MD Bladensburg, Energy, Ltd. . . . . . .. . . . • . . 301-698-1144 

ENERGY SYSTEMS, 21550 Oxnard St, Woodland Hills. 
CA91367, Tel: 818-718-9004; EmpL: 25 
.. . .. .. ...... .... . .. . .. . ... ... 001254-1255, 2196-2197 

ENGINEERED ASSEMBUES CORP, 429 Getty Ave, 
Clifton, NJ 07011, Tel: 201-340-0800, 1-800-950-9111, 
FAX: 201-340-0623; Empl.: 50; SIs. Mgr: P. Teen; Dist. 
Mgr: P. Teen.. . .. ... .. . . ...... . ...... .......... 001491 

Local Sales Offtces & Reps 
fl Ortando,EngrdAssembUesCorp. ..... 407-291-6710 
GA AUanta,Engrd ASsemblies Corp. . . . . .. 404-525-0676 
MA Boston, Engrd. Assemblies Corp. ..... 617-227-5455 
NC Raleigh, Engrd. Assemblies Corp.. . . . . 918-790-9700 

ENGINEERED COMPONENTS CO. P. O. Box 8121, 
San Luis Obispo, CA 93403-8121, Tel: 805-544-3800, FAX: 
805-544-8091; FSC No.: 32440; Empl: 250 

ENGINEERED MAGNETICS, INC. A Fleet Aerospace 
Company, 18435 Susana Rd., Rancho Dominguez, CA 
90221, Tel: 213-635-9555, TWX: 910-325-6208; FSC No.: 
06509; EmpL: 250 

ENDICOTT RES.EARCH GROUP, 2601 WayneSt, P.O. 
Box 269, Endicotl,NY 13760, Tel: 607-754-9187, TWX: ENGINEERING DESIGN & SLS. One .EDS. Way, 
510-252-0155; FSC No.: 63312; EmpL: 150 Danville, VA 24541, Tel: 804-792-8405, FAX: 804-792-
...................... B·1078-1077, 1142; 001758-1759 6415; EmpL: 75; SIs. Mgr: Marl< Gignac 

682 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory EPSON 
ENGINE SYSTEMS DIVISION, Simmonds Precision, 

P.O. Box 310, Norwich, NY 13815, Tel: 607-335-5000, 
lWX: 510-261-7776; EmpI.: 750; SIs. Mgr: G. D. 
CUnvnings 

ENGLER INSTRUMENTS OPERAl1ON, See Stemqo 
Instruments, CoH Inds. 

ENI, INC., Emerson Electric Co., 100 Highpower Road, 
Rochester, NY 14623, Tel: 716-427-5300, TB.EX: 671-
1542 ENIUW, FAX: 716-427-7839; Empl: 348 
...•......•.....................................• 001011 

Local Sales Offices & Reps 
AL Huntsville, TtlqSpec ................... 205-721-1701 
AZ Tempe, Trembly Assocs. .. .. .. ........ 602-967-2058 
CA los Angeles, ScIentific Devices ....... 213-4n-8556 
CA Santa Clara, EN~ Inc. ................. 408-727-ll993 
CO Wheel Ridge, Trembly Assocs. ....... 303-421-8900 
FL Palm Harbor, TtlqSpec ................ 813-785-2276 
GA Norcross, TtlqSpec ................... 404-242-7215 
IL Elmhurst, Sector Engrg. ............... 312-530-7850 
IN IndIanapolis, Sector Engrg. . . . . .. . .. .. • 317-842-1120 
KS Lenexa, Ramsey Assocs. ............. 913-541-1007 
MD Silver Spring, Gawler Knoop Co. ...... 301-589-4406 
MA Westford, ICS Assocs. ................ 617-692-3545 
MI Me<fison Heights, WKM Assocs. ...... 313-588-2300 
MN Minneapolis, Sector Engrg. ........... , 612-593-1809 
Me St Louis, Ramsey Assocs. ............ 314-532-9386 
NY Las Vegas, Trembly Assocs. .•..•.. . .. 702-73f).9nO 
NM Albuquerque, Trembly Assocs. .. . . . . .. 505-266-9616 
NY Great Neck, RTI, Inc. .. .. .. .. .. .. .. .. .. 516-929-3nO 
NY Rochester,Taerep, Inc. ............... 716-596-9710 
NY Whitney Pt, Taerep, Inc. .............. 607-692-3705 
NC WInston Salem, TtlqSpec ............. 91!H65-5553 
OH Dayton, WKM Assocs. ................ 513-434-7500 
OH Independence, WKM Assocs. ......... 216-524-5930 
PA Holicong, John Bell Assocs. .......... 215-794-7075 
PA PhIladelphia, WKM Assocs. .......•... 215-924-6226 
TX Houston, Lear Assocs. ................ 713-488-7893 
TX Richardson, Lear Assocs. ............. 214-231-5388 
lIT N. Salt Lake, Trembly Assocs. ........ 801-295-4703 
WI Milwaukee, Sector Engrg. ..•..•..•.... 414-352-8280 
Can Downs""ew, RayonM:s Scientific ....... 416-736-1600 
Can St Laurerlf, Que., Rayonics Sci, Inc.... 514-335-0105 

ENPROTECH CORP., 445 West Michigan Ave., 
Kalamazoo, MI 49007, Tel: 616-381-0665, FAX: 616-381-
9810; E"1ll: 125 ............................... B·.1953 

Local Safes Offices & Reps 
AZ Phoenix. Trembly Assoc. ............. 802-967-2058 
CA Simi Valley, Motion Technlg. Inc. ...... 805-581-9493 
CO Denver, Trembly Assoc. .............. 303-421-9900 
FL Melboume, Reynolds & Assoc......... 407-259-7000 
GA Ulbum, Reynolds & Assoc. ........... BOo-255-1985 
IA Davenport, H & H Vega Sis. .......... 319-326-5664 
KS Kansas City, H & H Vega Sis. ......... 913-432-6363 
MI Detroit, Xanthus, Inc. .. .. ..... ......... 313-528-2000 
MN Minneapolis, Mackubin Grp. • . . . . . . . . .. 612-636-5533 
NY Las Vegas, Trembly Assocs. .......... 702-738-9nO 
NH Salem, Servo Comps., Inc. ............ 603-898-6798 
NM Albuquerque, Trembly Assocs. .. . .. . .. 505-296-9616 
NY Rochester, A & D De1rices ............ 716-385-2n8 
OH Columbus, Oy~Air Specialty .......... 614-882-5066 
SC Gr-.".,IIe, Reynolds & Assoc. ........ BOo-255-1965 
TX Dallas, Seaton Corp. .................. 214-980-9860 
lIT Salt Lake City, Trembly Assoc. . . . . . . .. 801-295-4703 
WI Milwaukee, Sensus Co. ............... 414-964-1553 

iiii_ii==-== = ----=-=-=-:=-= --- == ===... -=-= ~~~==-=== 
CORPORATION 

FAX: 203-658-2740 
ENTECH CORPORATION, 17A Herman Drive, 

Simsbury, CT 06070, Tel: 203-658-2740, 203-651-9557 
................................................. B·1739 

ENTECH SYSTEMS, INC. 178 Herman Dr. Simsbury, CT 
06070, Tel: 203-651-9557, FAX: 203-658-2740; Sis. Mgr: 
A. D. Jorczak 

ENTRA CORPORATION, 8651 Castle Park Drive, 
Indianapolis, IN 46151, Tel: 317-94~8270, FAX: 317-949-
7041; EmpL: 50; Sis. Mgr: Paul D. Nelson 

Entran 
FAX: 201-227-6865 

ENTRAN DEVICES, 10 Washington Ave., Fairfield, NJ 
07006, Tel: 201-227-1002, 80Q.635-0650, TELEX: 130-
361; SIs. Mgr: Daniel M Slavik .......... B·1954-1955 

Local Safes Offices & Reps 
AZ PhoenIx, J. Smith & Assocs. .......... 802-267-0981 
CA Long Beach, Saber Entprs. . . . . . . . . . • . . 213-595-5646 
CA MIn. V_, Saber Enlpls. .............. 415-968-0427 
CA San Diego, Saber Entprs. ............. 61~271-1523 
CO Colorado Springs, J. Smith & Assoc. .. 303-597-5343 
CT Wallingford, Pond Tech. SIs. .......... 203-294-1500, 
FL Clearwater, Structural Engrg. & Test Svc. 

....................................... 813-442-n67 
GA Smyrna, Quantum Meas. ... . . . . . . • . . • . 404-433-0093 
!l Woodstock, TMllnc. .................. 815-385-2212 
MA Waltham, Pond Tech. Sis. .... .. ... .... 617-890-5535, 
MI Huntington Woods, Stress Analys'!s Svcs. 

. . . .. .. .. . .. .. . .. . .. .. . .. . . . . .. .. .. .... 313-542-9260 
NJ Budd Lake, Measurements, Inc. ....... 201-no-1281 
NM Albuquerque, J. Smith & Assocs. . . . . .. 505-345-6501, 
NY Clarence, Trott EIectms. .............. 716-634-8500 
NY Piltsford, Trott EfcIms. ................ 716-586-8251 
NC Chapel HiI~ Quantum Meas. .......... 919-933-7408 
OH MlKfina, Stress Analysis Svc. ......... 216-725-n33 
OH Mkldleton, Stress AnaIys'!s Svcs. ...... 513-422-7900 
OR Bend, Data Signal .................... 503-389-2651, 
PA Carnegie, Stress Analysis............. 412-276-n55 
PA Exton, Measurements, Inc. ............ 215-524-0310 
TX Dallas, Pace Tech. Sis. ............... 214-368-0135 
TX San Antonio, Pace Tech. Sis. ......... 512-926-7181 
VA Fredericksburg, Measurements, Inc. '" 703-373-5520 
WI Oregon, TMllnc. .. .. .. .. .. .. .. .. .. .. .. 808-835-5527 
Can Ontario, Intertechnology .............. 418-445-5500 

ENTRELEC, Aisthom Intemationa~ 2 Ram Ridge Ad., 
Spring Valley, NY lOOn, Tel: 914-425-7460, FAX: 914 425 
8108; Empl: 50; Sis. Mgr: F. D. Leynaert 

EPOXY TECHNOLOGY, INC. 14 Fortune Dr. Billerica, 
MA 01821, Tel: 508-667-3805, BOo-227-2201, TELEX: 94-
7140, FAX: 508-663-9782; FSC No.: 33246; EmpL: 18 

EPSCO, 1020 W. Fullertqn Ave., Ste. D, AddIson, !l60101, 
Tel: 312-543-0410, FAX: 312-543-0592; FSC No.: 53003; 
Empl: 8; SIs. Mgr: Wandie Amerena ........... 001750 

Local Distributors 
AZ Phoenix. fisher Sci. .. .. .. .. .. .. .. .. .. . 602-985-1558 
AR U1tIe Rock, Cartton-Bates Co. ......... 501-582-9100 
CA Santa BeIbaI8, Abbecon Cal Inc. . •. . . . 805-968-0610 
CO Denver, Sargent-Welch ...••.......... 303-399-8220 
FL Mirimar, Aero Quality Sis. •...•...•.•.. 305-432-2288 
IL Elmhurst, McMaster-<:arr Supp. •..... _ 312-834-9600 
IL Niles, Joseph EIcIms. ............ ..... 312-297-4200 
IN East Chicago, Aero EIcIms. Corp. ..... 219-397-8881 
KY Louisville, Peertess EfcIm Equip. ..... 502-637-7674 
LA New Orleans, Radio Parts ............ 504-581-5959 
MA Rockville, Capital Radio Whlsrs. ...... 301-881-2270 
MA Westwood, VWR ScIentific .... . . .. .... 617-461-1880 
MI Lansing, Fulton Radio Supp. .......... 517-394-5020 
MN Eden Prairie, Alroed EIcIms. ........... 612-829-7554 
NJ Teterboro, Mars Aircralt Radio ........ 201-268-0222 
NM Albuquerque, Walker EIec. Supp. . . . . . . 505-883-2992 
NY Amherst, Standard EIctms. . . . . . . . . . . . . 716-691-3801 
OH Warren, Rem EIctms. Supp. ........... 218-373-1300 
PA PIttsburgh, AIIHKl EIcIms. ............. 412-387-4124 
RI Providence, A & J Distrs., Inc. ......... 401-421-()991 
SC Charleston, Wholesale lnels. EIec. ..... 803-722-2834 
TX Ft Worth, Allied EfcIms................ 817-336-5401 
TX Houston, Angie EIctms. ............... 713-651H!686 
WA Kent, Fisher Scientific . .. .. .. .. .. .. . ... 206-972-0330 
WI Milwaukee, Indusbial EIcIms. Supp. ... 414-276-1212 

ENVIRONMENTAL COMM. 3150 Pullman St, Costa EPSILON-LAMBDA ELCTRNS. CORP. 427 Stevens St, 
Mesa, CA 92627, Tel: 714-557-7800, FAX: 714-957-3160; Geneva,IL60134, Tel: 312-232-9611, FAX: 312-232-9613; 
FSC No.: 16450; EmpI.: 65; SIs. Mgr: Robert Danish E"1ll: 30; SIs. Mgr: R Knox 

ENVIRONMENTAL CONTAINER SYS, INC, See 
ECS Composites 

EOG, INC, OMX, INC. 10947 Golden West Drive. Hunt 
Valley, MD 21030, Tel: 301-785-3000, lWX: 87932, FAX: 
301-nl-5914; FSC No.: 17521; Empl: 150; Sis. Mgr: 
Arthur C. Rutledge, Jr ~ Dist. Mgr: Arthur C. Rutledge, Jr. 

EPC IDENTIFICATION SYS.505 Martin Ave. Rohnert 
Park, CA 94928, Tel: 707-585-8811, lWX: 910-3382-311, 
FAX: 707-565-8688; FSC No.: 67041; Empl: 16; SIs.Mgr: 
Astrid Hwper; Dis/. Mgr: Astrid Harper 

EPCO PRODUCTS INC. P.O. Box N. Cottage St, WAllkil~ 
NY 12589, Tel: 914-895-2033, FAX: 914-895-2279; Empl: 
45; SIs. Mgr: Mark Giegal 

E.P.D.lGENERAL POWER CORP. '045 So. East Street, 
Anaheim, CA 92805-8508, Tel: 714-520-0881, 1-900-343-
1813, TELEX: 678870 ATTN:EPD, FAX: 714-491-8644; 
Empl.: 150; SIs. Mgr: Don Royer,SIs. Dir.; Dist. Mgr: 
Connie Kouri 

EPD 
ELECTRONICS INC. 

FAX: 213-515-5011 
EPD ELECTRONICS, INC., 16921 S. Western Ave., Ste. 

110, Gardena, CA 90247, Tel: 213-515-4996, TELEX: 691-
738; Empl.: 6 ....•........ C.1349; 0.1258-1257, 1780 

Local Sales Offices & Reps 
IA Burlington, JS Ridge En1prs., Inc. ...... 31~754-8745 
NJ Bricktown, Bryan Elctrn SIs. Co. ...... 201-940-8487 
OR Portland, Dale G. Weber Co. .....•.... 503-234-0686 
TN Whne House, Apple SIs. & MkIg. •..... 615-672-4498 

EPE TECHNOLOGIES, INC. 1660 Scenic Avenue, Costa 
Mesa, CA 92626, Tel: 714-557-1636, FAX: 714-957-1103; 
Empl: 350; Sis. Mgr: Joe T. Amos, Jr. 

EPH ENGINEERING ASSOCIATES, INC. 31 E. 400 St, 
Orem,lIT 94058, Tel: 801-226-1383, TWX: 453161 
EPHYCERAM, FAX: 801-226-1437 

EPIC, INC. 150 Nassau St, New York, NY 10038, Tel: 212-
349-2470, TELEX: 12-6231, FAX: 212-406-2508; Empl.: 8; 
SIs. Mgr: Peter Letica 

EPOXYLITE CORP., 9400 Tolado Way, P.O. Box 19671, 
Irvine, CA 92713, Tel: 714-951-3231, FAX: 714-472-0980; 
FSC No.: 11147; Empl.: 60 

EPSON 
FAX: 213-534-4449 

EPSON AMERICA, INC.!OEM DIV., 3415 Kashiwa St, 
Torrance, CA 90505, Tel: 213-534-4500; EmpL: 900; SIs. 
Mgr: John R ConIrey .................... A.1401-1403 

Local Safes Offices & Reps 
AL Huntsville, The Novus Grp., Inc. ....... 205-534-0044 
CA Canoga Pk., Beger EIctms., Inc. ....... 818-712-0011 
CA Cupertino, Costar Inc. . .. . . .. . .. . . . . ... 408-44&-9339 
CA Encinitas, Beger EIctms., Inc. . . . . . . . . .. 61 ~944-4188 
CA Fountain Valley, Beger EIcIms., Inc. ... 714-957-3367 
CA los Angeles, Epson America, Inc. -ClEM Div. 

....................................... 213-768-7474 
CA San Francisoo, Epson America,1nc.-ClEM Div. 

...... , ... ..... .. . . . .......... .. . . .. . .. 408-257-6730 
CO WestnVnster, Intl Magnaproducts, Inc. 

. .. .. . .. .. . .. . .. . . • . . . . . .. . . . . .. . . . . . .. 303-650-1903 
CO Westminster, Western Region Mktg., Inc. 

. .. .. . .. .. .. .. .. . .. .. . .. .. . . .. .. . . . . ... 303-469-8088 
FL CasseIberTy, Oyne-A-Mark Corp. ...... 305-831-2822 
FL Clearwater, Oyne-A-Mark Corp. ....... 407-441-4702 
FL Ft Lauderdale, Oyne-A-Mark Corp. .. . . 305-nl-6501 
GA Lilburn, The Nevus Grp.,Inc. .......... 404-263-0320 
IL Chicago, Epson America, Inc. - OEM Div 

....................................... 815-455-7630 
IL ItasCa, LTD Technlgs. ................. 312-n3-2900 

ENGLER 
Over 

100.000 
Counters 

and 
Meters 

in Stock • 
The 

Largest 
Relay & 

Switches 
Distributor 

in the World. 

Orders Plaelld by 3:00 p.m. are 
ShiPPlld the Same Day 

(213) 452·1229 (415) 835-1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA_90404 oakland, CA 94606 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol.· w. 683 



EPSON 
IN Indianapolis, C C EIectro'SIs., Inc. ..... 
IN Valparaiso, inti. MagnaprodUcts, Inc. .. 

317-255-1508 
219-465-1988 
913-262-1444 

Manufacturers and Sales Offices Directory 
Looal Distributors 

CA Orange, Orange Electro Mech. •.•••.. " 213-215-0600, 
714-937-0714 

WA Redmond, EMG-EIec.MkIg. Grp. ...... 
WA Vancouver, EMG EIcIm. Mktg. .••.•... 
WI Milwaukee, C8r\son EIctms., SIs. ..... . KS Shawnee MIssion, Microlronics, Inc. ..• 

MD Ellicott City, Technlg. SIs. Assocs. ..... 
MA Boston, Epson I\IlI8riC8. Inc.-QEM Div. 

301-461-7802 CA Sacramento, LE.C. .................... 303-292-5537 Can Markham, Ont, Deskin Sis. .......... .. 

206-882-0962 
503-6114-5935 
414-476-2790 
416-475-1412 

617-245-8007 
MA Needham Hgts., Rosen Assocs., Inc. .. .617-449-4700' 
NJ Parlin, JMR Sis., Inc. .................. 201-254-8484 
NY Pittsford, Eicom Sis., Inc. ............ .. 
NY skaneateles, Ek:om Sis., Inc. ......... . 
NY Wading River, JMR Sis., Inc. ........ .. 
NC Raleigh, The Novus Grp., Inc. ........ . 
OH Elyria, J. D. BaIJb Assocs. ............ .. 
OR Portland, EIcIm. EngIg. Sis., Inc. ...... . 
PA Huntingdon Valley, Omega Eictm., Inc. 

716-385-1400 
315-685-8967 
516-929-5756 
919-833-7nl 
216-323-7081 
503-639-3978 

....................................... 215-947-4135 
TX Austin, Component TeChnlg. .......... 512-250-2450 
TX Dallas, Component TeChnlg. .......... 214-783-8831 
TX Houston, Component Technlg. ........ 713-961-1262 
lIT Salt Lake City, Western Region Mklg., Inc. 

. . • . . . . . . . . . • . . • . . . . . . . . . . . . • . . • . . . • . . • 801-486-1646 
WA Redmond, EIcIm. Engrg. Sis., Inc. ....• 206-883-3374 
WI Milwaukee, L TO Technlgs. ............ 414-n 4-1000 

FREE CATALOG 

Quality 
Delay 
Lines 

Competitive 
Prices 

• Delay Lines (active, passive) •. Trans
formers (switching type, all ferrite con
structions) • Inductors (ferrite construc
tions, pOwder iron). Other Specialty 
Magnetics • Military Magnetics 
USA (714) 336·3561 TLX: 910-595-
1578 FAX#(714) 337-2155 DATAN US 
LKARW 
HONG KONG 5·623858 or 5·648477 
TLX: 780-76336 DATAN HX FAX #5-
657214 

aD Datatronics 
AD VlS'O'" 01 [)ATA.r)",Xflfc I "Or-< ( 

rnclfC£ 
CIRCUIT. BREAKERS 

FULL L1NE'AuTHflRIZED DISTRIBUTOR 

.~£JJ 
ELECTRIC SWITCHES 

I.e 0 • po. AT. D 
2418 Fletcher Dr" Los Angeles, California. 90039·2891 

~:: 800-421-8855 TEL:213-660-1310 
CnOO-252-4640 . FAX:213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTlON-5100. FREE CATALOG 31EM.o REQUEST 

CA 
IN 
MA 
PA 
TX 

Tustin, Image EIctms. .......... .. ..... 714-259-0900 
Indianapolis, Mar EIctms. ............. 317-633-6699 
Needham, Cronin EIctms. ........ ,.... 617-449-5000 
Philadelphia, Almo Corp. ............... 215-698-4000 
Dallas, Omni Pro EIctms. ....•...•.... 214-233-9368 

EPSON AMERICA, INC. 2353Q Hawthrone Blvd., 
Torrance, CA9Q505, Tel: 213-373-9511, 213-373-3161, 
FAX: 213-378-9575 

ERICSON MANUFACTURING CO. 4215 Hamann 
Pkwy. Willoughby, OH 44094, Tel: 216-951-8000, i'aEX: 
98-5390, FAX: 216-951-1867; SIs. Mgt" J.E. (Jay) Ericson, 
Jr. 

ERIE TECHN. PRODS, See Murata Erie No. Amer, 
Inc. 

EQUIPTO, 225 S. Highland Ave., Aurora"IL 60506, Tel: 312- ERNI COMPONENTS, 520 Southlake Blvd., Richmond, VA 
859-1000,800-323-0801, TWX: 91o.232-0845, FAX: 312- 23236, Tel: 804-794-6367, FAX:. 804-379-2109; fn1lL: 
859-3255; EmpL: 3OO;Sl8. Mgt" Ralph Zettinger 700; SIs. Mgr" James Garratt, VP. Sis. 

EQUIPTO ELECTRONICS CORP., 351 Woodlawn 
Ave., Aurora, IL 60506, Tel: 312-897-4891, FAX: 312-897-
5314; FSC No.: 14002;Multiple; fn1lL: 100; SIs. Mgr: Kent 
Jamig .................................... C'104!1-1052 

ERA POLY-PLANAR DIV. See Poly-Planar, Inc. 

ERASER CO. Box 4961, Syracuse, NY 13221, Tel: 315-
454-3237, TB..EX: 93-7442, FAX: 315-454-3090; EmpL: 
45; SIs. Mgr: Unda S. Cehill . 

ERBTEC ENGINEERING, INC. 2760 29th St, Boukler, 
CO 80301, Tel: 303-447-8750, TB..EX: 386292, ESYLNK: 
62757032, FAX: 303-442-7960; Empl: 18; SIs. Mgr" Allan 
L Kreibach 

ERe, See Electronic Research Co. 

ERCONA, 979 North Ocean Ave., Patchogue, NY 11772, Tel: 
516-756-0700, FAX: 516-758-0422; EmpL: 10; Sis. Mgr: 
G. Moore; lJi8t. Mgr: L Mills 

ERDIE PAPER TUBE COMPANY, 1205 Colorado 
Avenue, lorain, OH 44052, Tel: 216-288-0166 

ERGOTRON, INC. 3450 Yankee Dr. Eagan, MN 55121, 
Tel: 612-452-8135, TELEX: 4310015, FAX: 612-452-8346; 
Empl: 50; SIs. Mgr: Keith A. Jentoft 

ERICSSON 

FAX: 214-680-1059 

ESCAP PRODUCTS, 36 CenttaI Ave., Hauppauge, NY 
11788, Tel: 516-234-3900, FAX: 516-234-3988; SIs. Mgr" 
DeveHeIl 

E.::- ELECTRONICS 
~-.-. CORPORATION 

FAX: 201-947-0406 
ESC ELECTRONICS CORP., 534 Bergen Blvd., 

Palisades Pk., NJ 07650, Tel: 201-947-0400, TWX: 71o. 
991-9780; EmpL: 120 ..•.... A'1564-1577, 1693, 2282 

Local Sales Offices & Reps 
AL Huntsville, Murcota Corp. ........... .. 
AZ Mesa, Sedco Sis. ................... .. 
CA Culver City, Westaironics ............ . 
CA Santa Clara, Rodgers Assocs. ..•..•.. 
CO Denver, Donohue Sis. Co. .......... .. 
FL Ciealwater, Sigma Tech. Assocs. ..•.• 
FL Fl Leuderdale, Sigma Tech. Assocs. .. 
IL Elk Grove, C8r\son EIcIm. Sis. Co. .... 
IN Indianapolis, Precision EIcIm. Comps. 

IA Cedar Rapids, Carlson EIcIm. Sis. Co. 

KS Lenexa, Midwest Tech. Sis. , ......... . 
MA Taunton, Focus EIcIm. Sis., Inc. ..•.... 
MI Grosse Point Park, Greiner Assoo. ...• 
MN MinneapoHs, R.J, Inc. ............... .. 
MO St Charles, Midwest Tech. Sis. ..... .. 
NC W'"sto~SeIem, Murcota Corp. .......• 
OH Cincinnati, Makin Assocs. ............ . 
OR Beaverton, Revencrafl ............... . 

205-539-6476 
602-461-9069 
213-641-4122 
408-984-8110 
303-455-1719 
813-791-0271 
305-731-5995 
312-956-6240 

317-842-3740 

319-3n-6341 
913-888-5100 
5Q8..824-384Q 

313-499-0188 
612-886-3661 
314-441-1012 
919-722-9445 
513-871-2424 
503-646-9261 

ERICSSON COMPONENTS, INC., 403 Intemational PA Fl WashingtOn, Simon Mktg. Conslts. 
Pkwy. Ste. 500, Richardson, TX 75081, Tel: 214-480-6300, ..................................... .. 215-626-3394 

214-423-2027 
703-620-4600 
414-476-2790 

TB..EX: 735389 ERICS RCHN ............ 001761-1763 TX Plano, Zeus Engrg. .................. . 

Local Sales Offices & Reps 
AL Huntsville, EMA. Inc. ................ .. 205-880-8050 

602-246-1097 
714-891-4621 
916-266-1737 
415-966-1803 
619-292-1771 
303-795-9176 
203-625-7300 
407-723-0818 
813-536-4335 
813-786-8105 
407-790-5722 
404-448-1215 

AZ Phoenix, CPS Assocs., Inc. .......... .. 
CA Garden Grove, Eisco Elclms. ........ . 
CA Grass Valley, Unitronics, Inc. ......... . 
CA Los Mos, PEl ....................... . 
CA San Diego, Eisco EIctms. ............ . 
CO Denver, FG Mklg. Co. ............... .. 
CT Greenwich, Ericsson Comps. Inc. .... . 
FL India Atlantic, Burke·Assoo. •.....•.... 
FL Largo, Burke Assoo. ................ .. 
FL Oldsmar, Burke Assoo. Inc. •.......... 
FL W. Palm Bch., Burke Assoc., Inc. ..... . 
GA Atlanta, EMA. Inc. ................... .. 
IL Elk Grove Village, Carlson Elclrns. Sis. 

....................................... 312-956-6240 
IL O'Fallon, J & J Entprs. ................ 616-632-8221 
IA Cedar Rapids, Carlson Elee. SIs. Assoo. 

MD 
MA 
MI 
MN 
MO 
NJ 
NJ 
NY 
NY 
NY 
NC 
OH 
PA 
SC 
TX 
TX 
TX 

.. . . . . . . .. • .. .. . .. .. .. . .. .. . . . .. . . . . . .. 319-377-6341 
Hunt Valley, Eagle SIs. • . . . . . . • . • . . . . . . 301-666-3930 
Whitinsville, Power Facto, & Assoo. ... 506-234-6415 
Troy, C. B. Jensen & Assocs. ......... 313-643-0508 
MinneapoHs, Holmgren Assocs. ....... 612-786-7641 
JopIin,J & J Entprs. ................... 417-624-4302 
MarRon, Naudain Assocs., Inc. ........ 609-983r53oo 
ParHn, JMR SIs., Inc. .................. 201-254-6464 
Clifton Pk., H.c. Johnson... . . . . . . ..•.. 516-383-2239 
Rochester, H.C. Johnson .•........... 716-586-07n 
Wading River, JMR Sis. ...•........... 516-929-5756 
Raleigh, EMA, Inc. .................... 919-847-8800 
Cincinnati, G & H Sis. Co. ............. 513-272-0580 
Glenshaw, H. C. Johnson ............. 412-467-1246 
Greenville, EMA. Inc. .................. 803-233-4637 
Austin, Tesco, Inc. .................... 512-834-6374 
Dallas, Tesco, Inc. .................... 214-553-1200 
Houston, Tesco, Inc. ................... 713-370-8117 

VA Reston, Tytronics Tech. Sis. ........ .. 
WI Milwaukee, C8r\son EIcIm. SIs. Co .... . 
EXP NJ, Palisades PI<, ESC EIctms. Corp. 

....................................... 201-947-0400 
Can Toronto, Ont., CEA Assocs. ........... 416-231-9717 

ESE, 142 Sierra St, EI Segundo, CA 90245, Tel: 213-322-
2136, FAX: 213-322-7033; FSC No.: 58525;fn1lL: 25; SIs. 
Mgr: A. Mayers; lJi8t. Mgr: A. Mayers 

ESICO/TRITON, Triton Industries Inc.. Box 247, Deep 
River, CT 06417, Tel: 203-526-5361, TELEX: 955439, FAX: 
203-526-9524; FSC No.: 54195; SIs. Mgr" Robert W. Mead 

E-SQUARED TECHNOLOGY CORP. 4475 Dupont Ct 
69,Ventura, CA 93003, Tel: 805-844-9544, TB..EX: 887971 
E Sq. Tech.UD, FAX: 805-644-9584; EmpL: 19; SIs. Mgr" 
Larry D. EITl8IY 

ESTERLINE ANGUS INSTRUME:NT CORP. Box 
24000, lndianapo6s, IN 46224, Tel: 317-244-7611, TB..EX: 
027-419, FAX: 317-247-4749; FSC No.: 72264; EmpL: 
2000; Sis. Mgr" DonakI E. Allen, Pres. 

E-SYSTEMS, Greenville Div. P.D. Box 1056, Greenville, 
TX 75401, Tel: 214-455-3450, TB..EX: 6829280 E-SYS, 
FAX: 214-457-4413; SIs. Mgr: C.L Byrom 

E-SYSTEMS, Melpar Div. noo Arlington Blvd., Falls 
Church, VA 22046, Tel: 703-560-5000, TB..EX: 89-9494, 
TWX: 71o.631-9802, FAX: 703-280-4627; EmpL: 2400; 
SIs. Mgr: RIch8rd F. Kolasheski 

E-SYSTEMS, See Memcor-Truohm. Inc. 

684 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory EVERET 

FAX: 312-647-7494 
E·T·A CIRCUIT BREAKERS, 7400 N. Croname Ad., 

Chicago, Il60648, Tel: 312-&17-8303, TElEX: 253780; 
EmpL: 30; SIs. Mgr; John J. Pmr 
........................... a'1363-1366, 1958; 001393 

Local Sales Offices & Reps 
AZ Tucson, Clemick & Assoc. ............ 602-749-4003 
CA los Angeles, Sierra-Pacific Eng. ...... 714-731-3411 
CA San Francisco, MouRhrop Sis. ........ 415-463-0450 
CO Denver, CandaI, Inc. .................. 303-935-7128 
CT East Haven, Eagle Assocs. ........... 203-467-6542 
Fl Orlando, EAB Inc. ...... .. .. .. .. .. .. .. • 305-898-7444 
IN Fl Wayne, Needler SIs. Co. ........... 219-447-2123 
IN Indianapolis, Needler Sis. Co. ......... 317-255-8058 
KS Kansas City, Midtec Assoc. ........... 913-541-0505 
MA Boston, Eagle Assocs. ................ 617-444-3446 
MI Grand Haven, Hilltronics, Inc. ......... 616-&17-1010 
MI Royal Dak, Hilltronics, Inc. ............ 313-435-0920 
MN Minneapolis, PWC, Inc. ................ 612-934-1409 
MO SL Louis, Midtec Assoc................ 314-275-6686 
NY Islandia, Schmitt Inds. .. .. .. .. .. .. .. .. . 518-582-5888 
NY Rochester, lamb Comps. ............. 718-272-n20 
NC Raleigh,EAB, Inc. ..................... 919-648-4624 
OH Cleveland, Del SteHen &Assoc. ....... 21&-461-8333 
OH Columbus, Del Steffen & Assoc. ...... 419-684-2313 
OH Dayton, Del Steffen & Assoc. ......... 513-293-3145 
PA Philadelphia, Jacobsen Assoc. ........ 215-674-2937 
PA Pittsburgh, Del Steffen & Assoc. ...... 412-278-7366 
TX Dallas, Dena Comps. ................. 214-287-6333 
UT San Lake City, Frank Merchant ..•.... 801-2n-3n5 
VA Ster1ing, Beacon North Inc. •.•....... 703-478-2480 
WI Milwaukee, Star Engineering .......... 414-645-3880 

ETA POWER, See JETA Power Systems 

R 
SYSTEMS 

FAX: 619-757-2305 
ETI SYSTEMS, Polaris Indl. Entprs., 215 Via Del 

Norte, Oceanside, CA 92054, Tel: 61!H57-7nO; FSC No.: 
952 762672; Sis. Mgr; Bill Tice; Dist. Mgr; Bill Tree 
.. ... .... . ... . . . .. A·210e-2109; 801242-1244; 001146 

Local DistJibutors 
AZ Tempe, Anjon Enterprises ............ 602-894-1332 
CA Anaheim, A To Z EIctms. ............. 714-632-1620 
CA Garden Grove, Allied EIctms. ......... 714-544-0731 
CA Hayward, Allied EIctms. .. .. .. .. .. .. .. • 415-487-5250 
CA los Angeles, Allied Elclms. ........... 213-725-7111 
CA San Jose, Allied Elclms. .............. 408-727-1690 
CO Wheatridge, Allied EIctms. ............ 303-425-7144 
CT Hamden, Allied EIctms. ............... 203-248-8900 
Fl Ft Lauderdale, Allied Elctms. ......... 305-48&-0500 
GA Atlanta, Allied Elclms. ................. 404-237-3366 
Il Elgin, Allied Elclms. ................... 312-697-8200 
Il Lisle, Components, Inc. ... :,.......... 312-652-n07 
MD Marlow Heights, Allied EIctms. ........ 301-423-0161 
MA Holliston, Mac Bearing Co ............. 617-429-7945 
MA Wilmington, Allied Elclms. ............ 617-942-0150 
MA Wobum, Mac Bearing Co .............. 617-933-2110 
NY E. Syracuse, Add EIctms. ............. 315-437-0300 
NY Mineola, Allied Elclms. ................ 518-248-2360 
NY VICtor, Add Elclms. ................... 716-924-4760 
NC Raleigh, Allied EIctms. ................ 919-467-0720 
OH Cleveland, Specialized Comp. Sis. .... 216-464-0405 
OK Oldahorna City, Trice Wholesales Elec 

OK Tulsa, Allied Elctms. ................ .. 
PA Bala Cynwyd, Allied Elclms. ........ .. 
TX Fl Worlh, Allied Elctms. .............. . 
TX Houston, Lenert Co. ................ .. 
TX Humble, Allied EIctms. .............. .. 
WA Seattle, Allied EIctms. ................ . 
WI Milwaukee, Allied Elctms. ............ . 
WI Oshkosh, Electronic Inds. .........•... 

405-524-4411 
91~7630 

215-667-6940 
817-336-5401 
713-225-1465 
713-852-3730 
206-767-5n2 
414-235-4233 
414-235-4233 

ETM ELECTROMATIC INC, 35451 Dumbarton Ct, 
Newark, CA 94560, Tel: 415-797-1100, FAX: 415-797-
4358; Empl: 65; Sis. Mgr; Kenneth F. Lillis 

ETRI, INC., 1503 Rocky River Ad., North, Monroe, NC 
28110, Tel: 704-289-5423, FAX: 704-283-7170; SIs.Mgr; 
G. WoH .. ; ................................ C·1654-1658 

Loca1 Sales Offices & Reps 
CA los Gatos, Norwest EIctms. .........• 408-395-1190 
CA San Diego, Bestronics ................ 619-693-1111 
CA Westminster, West EIcIm. Sis. ........ 714-698-0120 
CO Boulder, Comp. Prods. Sis. . . . . . . . . . . . . 303-530-2800 
Fl Fl Lauderdale, OXI, Inc. .. .. .. .... .. .. . 305-978-0120 
Fl . Melbourne, OX~ Inc. .................. 407-255-0352 
Fl Orlando, OX~ Inc. ..................... 407-423-3662 
Fl SL Petersburg, OX~ Inc. .. .. .. .. .. .. .. . 813-894-4556 
IL Des Plaines, Uncoln, Hodges & Assocs. 

....................................... 312-297-3810 
KS Overland PI<., Spectrum Sis. .......... 913-648-6811 
MI Farmington Hills, Tritech SIs., Inc. ..... 313-553-3370 
MI Kalamazoo, Tritech Sis., Inc. .......... 618-382-5570 
MN Minneepolls, Mitt Westlund Assocs. ... 612-666-5002 
MO Hazelwood, Spectrum Sis. ............ 314-731-5151 
NH Salem, Sis. Engrg. Co. ................ 603-693-5521 
NY Marcellus, Noeth-Honsinger .......... 315-673-1052 
NY Pittsford, Noeth-Honsinger •. . . . . • . . . .. 716-58&-9002 
NY PortWashinglon, Ashlec, Inc. ......... 516-767-0336 
NC Raleigh, Tingen Tech. Sis., Inc. ..•. . . .. 919-678-4440 
OH Cincinnati, Makin & Assocs., Inc. ...... 513-871-2424 
OH Columbus, Makin & Assocs., Inc. . . . . . . 614-848-5454 
OH Solon, Makin & Assocs., Inc. .......... 216-248-7370 
OK Tulsa, Nova Mktg. .................... 918-660-5105 
OR Lake Oswego, RTS, Inc. .............. 503-244-4123 
TX Austin, Nova Mklg. .. ........ ...... .... 512-343-2321 
TX Dallas, Nova Mklg. ......... , .......... '214-750-6062 
TX Houston, Nova Mklg. ................. 713-988-6082 
WA Seattle, RTS, Inc. ..................... 206-527-7945 
WA Vashon, RTS, Inc. ..................... 206-285-1363 
WI Janesville, Antek/Lincoln Hodges & Assocs. 

....................................... 608-754-4214 
Can Mississauga, Ont R-Theta .......... . 416-690-0221 

Local DistJibutors 
AZ Tempe, AcacialOeanco .............• 602-894-2874 
AZ Tempe, Harper, S.LD. ................. 602-987-1464 
CA Alhambra, Harper, S.I.D. ............... 213-979-5090 
CA Fountain Velley, Components CIr...... 714-979-0433 
CA Irvine, AcacialOeanco ................ 714-660-0634 
CA San Diego. AcecialOeanco . . . . . . . . . . . 619-565-4365 
CA San Diego, Harper, S.I.D ............... 619-578-2500 
CA San Jose, Dansco .................... 408-292-9740 
CA San Jose, Harper, s.1.D. ...•......•.... 408-943-9490 
CA Santa Clara, Comp. Ch, Inc. •....•.... 408-988-3751 
CA Sunnyvale, Acecia/Oeanco ........... 408-745-7200 
CO Lakewood, Acacia/Deanco ........... 303-232-2882 
CT MiHord, Jaco Elclms., Inc. ............. 203-874-0006 
CT Minord, Milgray EIctms. ............... 203-878-5538 
Fl Altamonte Springs, Pioneer Elctms. ... 305-834-9090 
Fl Deerfield Beach, Pioneer Elclms. ..... 305-428-88n 
Fl Winter Park, Milgray EIctms. .......... 407-647-5747 
GA Norcross, Milgray Elclms. ............. 404-446-97n 
IL Bensenville, Milgray Elctms. .......... 312-350-0490 
IL Bensenville, Voyager Elclms. ......... 312-660-1300 
IL Palaline, OHM EIcIms. ...•............ 312-359-5500 
IN Indianapolis, Advent Elclms. .......... 317-872-4910 
KS' Overland Park, Milgray Elctms. . . . . . . .. 913-236-8800 
KS Wichita, l-Comp ...................... 318-265-5100 
MD Columbia, Milgray Elctms. ............ 301-621-8169 
MD Gaithersburg, MS Elctms. •.•. . . • . . . . .. 301-921-0200 
MA Wilmington, Jaco Elctms., Inc. ......... 617-273-1860 
MA Wilmington, MilGray EIctms. .......... 508-657-5900 
MI Grand Rapids, Calder Elctms. . . . . . . . .. 616-698-7400 
MN Minneapolis, Stark Elclms. ............ 612-332-1325 
NH Hudson, Bellinds. .................... 603-882-1133 
NJ MarRon, Milgray Elctms. .............. 609-963-5010 
NY Bohemia, Key Comps. ................ 518-567-7500 
NY Buffalo, SummH Distrs................. 716-887-2800 
NY Farmingdale, Milgray Elctms. ......... 516-420-9800 
NY Rochester, Milgray Elclms. .. . . . . . • . . .. 716-235-0630 
NY Rochester, SummH EIcIms. ........... 716-334-8110 

E.T. TECH INC, Empire Telecommunications, 15 S. 
Van Brunt SL, Englewood, NJ 07631, Tel: 201-569-3339, 
FAX: 201-569-5838; Empl: 12; SIs. Mgr;Burton Green 

EUBANKS ENGINEERING, 1307 So. Myrtle Ave., 
Monrovia, CA 91016, Tel: 818-357-7011, TElEX: 675403, 
FAX: 818-357-4718; Empl: 90; SIs. Mgr; Joe Dillon 

EURO-DIP, See Preci·Dip 

EURO QUARZ GMBH, See Raltron Electronics Corp. 

EVANS ELECTRONICS, Box 5055, Berkeley, CA 94705, 
Tel: 415-653-3083 

EVAPORATED COATINGS, INC, 2365 Maryland Ad., 
Willow Grove, PA 19090, Tel: 215-659-3080, FAX: 215-
659-1275; Empl: 24; SIs. Mgr; Stephen L Schaller 

EVENTIDE, INC, One Alsan Way, UttIe Ferry, NJ 07643, 
Tel: 201-&11-1200, 800-441>-7876, 'TWX: 710-991-8715; 
EmpL: 48; Sis. Mgr; Gil Griffith; Dist. Mgr; Gil Griffith 

• EVEREAOY® 
FAX: 314-982-4078 

EVEREADY BATTERY CO. INc.. Checkerboard 
Square, SL Louis, MO 63164, Tel: 314-982-2000 
.. .. . . . .•. .. ... .. .... .. .. ... . ... .. ... .. .... 001492-1493 

Local Sales Offices & Reps 
CA Fountain Valley ...................... . 
GA Duluth .............................. .. 
IL Lisle .................... : ............ . 
MO SL Louis ............................ .. 
NJ Saddle Brook ........................ . 
OH Independence ...................... .. 
TX Dallas .............................. .. 

714-984-5258 
404-279-0228 
312-984-8668 
314-982-2000 
201-845-5400 
216-447-1127 
214-241-9100 

EVEREST ELECTRONIC EQUIPMENT, '1800-9 
Macleod Or, Lawrenceville, GA 30243, Tel: 404-995-8688, 
FAX: 404-995-9371; Empl: 200; Sis. Mgr; Bany Holman; 
Dis!. Mgr; Mike Bullock ........................ C'1053 

Local Sales Offices & Reps 
CA Anaheim, Everest EIcIm. Equip., Inc. . . . 714-634-2200 
CO Broomfield, 8-5, Inc. .................. 303-468-1761 
CT Tariffville, OEM Mktg. & Sis ........... 203-241-1612 
Fl Orlando, Honeyco, Inc. ...... .. .. .. .. .. 305-299-1000 
GA Lawrenceville, Everest EIcIm. Equip, Inc. 

.. .. . • .. . .. .. . . .. . . . . .. .. .. . .. .. .. .. ... 404-995-B88B 
GA Lawrenceville, Tek-Rep Mktg. ......... 404-963-1600 
GA Marietta, Southern Equip. Add-On, Inc. 

.. .. . . .. .. .. .. .. .. .. .. . .. .. .. . .. .. .. ... 404-953-3970 
MD Linthicum, KD Assocs. ................ 301-859-5151 
MA Dedham, Pall Assocs. ................ 617-461-0402 
MA Franklin, OEM Mktg. & SIs. .... .. ...... 617-528-4983 
MN Eden Prairie, Choice-Tech, Inc. ....... 612-941-5099 
MN Golden Valley, Tech Resources, Inc. .. 612-54&-6099 
NH Salem, OEM Mktg. & Sis. ............. 603-893-0009 
NY Port Washington, Ashlec, Inc. ......... 516-767-0336 
NC Winston-Salem, Southern Equip. Add-On, Inc. 

....................................... 919-724-1187 
OH Akron, Augnat Assocs. ...... .. .. .. .. .. 216-239-2499 
PA Blue Bell, Techparts .................. 215-828-3200 
PA Mendenhal~ Clark H. Bach & Assocs. 

NC Charlotte, Electronic Mktg. Corp. ...... 704-394-6195 TX Austin, Kruvand Assocs., Inc. ......... . 
215-388-7903 
512-441-67n 
214-437-3355 
713-956-6741 
214-423-6056 

OH Cleveland, Milgray Elctms. ............ 216-447-1520 TX Dallas, Kruvand Assocs., Inc ........•.. 
OH Columbus, Electronic Mklg. Corp ...... 614-299-4161 TX Houston, Kruvand Assocs., Inc. ...... . 
OH Dayton, Electronic Mktg. Corp. ........ 513-439-4711 TX Plano, Digital Elclrn Sys. ............ . 

OH Highland Heights, Electronic Mktg. Corp. 
....................................... 216-442-3441 

OK Tulsa, Norvell Elclms. .............. .. 
OR Beaverton, Acecia/Deanco .......... . 
PA Allentown, PA Pelers .............. .. 
PA Montgomeryville, Pyttronics Inds. .... . 
TX Austin, Norvell EIctms. .............. .. 
TX Dallas, Milgray Elctms. .............. .. 
TX Dallas, Norvell EIctms. .............. .. 
TX Houston, Norvell Elctms. ............ .. 
TX Irving, Harper, s.1.D. .. ................ . 
UT Midvale, Bellinds. .................. .. 
VA Charlottesville, Virginia Elclm. Comps. 

WI Milwaukee, IndL Elclms. ............ .. 
Can Mississauga, ant, R-Theta ..........• 
Can Vancouver ac, Intek Elctms. ........• 

918-254-8606 
503-646-33n 
215-434-5237 
215-643-2650 
512-837-5555 
214-248-1603 
214-233-0020 
713-777-1866 
214-621,0500 
801-255-9811 

804-296-4184 
414-276-1212 
416-690-0221 
604-324-6831 

E-TRONIcs, 16774 Schoenbom, Sepulveda, CA91343, 
Tel: 818-892-7279; FSC No.: 29077; Empl.: 28 

EVEREST ELECTRONIC EQUIPMENT, INC., 2100 
E. Orangewood Avenue, Anaheim, CA 92806, Tel: 714-
634-2200, FAX: 714-634-1369; Empl: 200; SIs. Mgr; Bany 
Holman; Dist. Mgr; Mike Bullock ..........•...• C'1053 

EVEREST INTERSCIENCE, INC, P. O. Box 3640, 
Fullerton, CA 92634-3640, Tel: 714-992-4461, TElEX: 
295368 EVER UR, FAX: 714-992-1178; EmpL: 20; SIs. 
Mgr; Steve A Giffin; Dis!. Mgr; Marilyn M. Everest 

EVERETT/CHARLES CONTACT PRODUCTS,700 E. 
Harrison Ave, Pomona, GA 91767, Tel: 714-625-5551, 
TElEX: 67-55-78, 'TWX: 910-581-1210; EmpL: 75; SIs. 
Mgr; Bud Fabian 

EVERETT/CHARLES TEST EQUIPMENT, INC, 2887 
N. Towne Ave.. Pomona, CA 91767, Tel: 714-621-9511, 
FAX: 714-626-4540; Empl: 110; Sis. Mgr; Raymond 
Berggren 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 685 



EVERLI 

FAX: 213-690-8067 
EVERLIGHT - USA, '614 W. AlosIa Ave., Sle. 303, 

Glendora, CA 91740, Tel: 213-697-5067; SIs. Mgr: John 
Cox; Dist. Mgr: John Cox ••....•....•. ,....... 801143 

EVERSHED & VIGNOLES, L TO. Meggitt Holdings P. 
L C. Ac10n Lane. Chiswick, London, England W4 5HJ, Tel: 
01-994-3670. TELEX: 22563, FAX: 01-994-5246; Ernpl: 
300; SIs. Mgr: J. Gilpin 

EVI, INC. 6300 GuiHord Ad., Ste. A, Columbia, Me 21046, 
Tel: 301-29G-955O, FAX: 301-381-5687; Empl: 20 

EVOX-RIFA INC., 100 Tri State International, Ste. 290, 
Uncolnshira, IL 60069, Tel: 708-94&951" FAX: 708-94&-
9320; EmpL: 2000; SIs. Mgr: DA Price; Dist. Mgr: DA 
PrIce ..................................... A.,078-,079 

Local SaIe6 OffIces & Reps 
AI. HUntsville, Hughes Assoc. .......... ;. 205-533-9108 
AZ Phoenix, ISDS ........................ 802-971-6250 
CA Burbank, DeAngelo, Rothman & Co. .. 818-504-2425 
CA Santa Clara, C81tron Camps. ....•. :. . . 408-980-0181 
CT WalNngIord, Apex AIlSocs. .•••...••..• 203-289-6401 
FL Deerfield a-:h, Sales Engrg. Concepts 

. . . . .. . . . . . . . . . . . . .. . . . . . . . . . . .. . .. . . . . 305-426-4601 
GA Norcross, Hughes Assoc. ............. 404-862-1561 
ID Boisa, Cascade Camps. .............. 208-343-9886 
L Chicago, M. Gottlieb Assoc. ........ .. . 312-775-1151 
IN KokomQ, M. Gottlieb Assoc. ........... 317-455-0444 
MA westwood, Apex Assoc. .............. 617-326-5042 
MN BloomIngton, Mumco ................. 612-854-4161 
MS Corinth, Hughes Assoc. ............... 801-267-2915 
NJ KeniIwol1h, VenIronics ................ 201-272-9262 
OH Cincinnati, G&H Sis. .................. 513-272~ 
OR PorI/and, Wastmark . • • . . . . . • . . . . . . . . . • 503-641-8780 
TN Nashville, Hughes Assoc. ............. 615-871-()908 
TX DalIas,Tesco. Inc. ................. ~.. 214-553-1200 
VA Manassas, FBD Sis. .................. 703-36!H212 
WA Seattle, Westmark .................... 206-261-4025 
can MarIcham, Ont, SP Intl ............ .. .. 416-475-5305 

Local Dist1ibutots 
CA Burbank, TAW ........................ 818-846-3911 
CA Garden Grove, Nat\. Capacitor ........ 714-892-7749 
CA IndusIry,ltaI EIcbn Sis. ............... 818-968-8515 
CA Milpitas, California CapacitoIs . . • . . . • . . 408-262-8000 
CA Santa Ana, Projections Unltd. ......... 714-281-2323 
CT Norwalk, Delta EIc\ms. ................ 203-847-7285 
FL Ft Lauderdale, NRC .................. 305-772-4500 
IL Addison, BeIfonj EIc\ms. .............. 312-891-1100 
IL ChIcago, Bellinds. .............. .. .. .. 312-982-9210 
Me Bletsville, Rasco/Washington ......... 301-837-9100 
MA Burlington, TLC .......... ............. 617-273-0140 
MA Wilmington, JV EIc\ms. ............... 617-857-8523 
MN Eitzen, CapacItor AIlSocs. ............. 507-495-3130 
MN New BrIghton, Chris EIc\ms. .......... 612-631-2847 
NJ E BrunswIck, VarI1ech ................ 518-593-9300 
NJ KeniIwol1h, VenIronicslMu1ronics .•... 201-272-9262 
NY Farmingdale, SAl.............. ....... 518-293-2710 
NY Hauppauge, IN:;O EIc\ms. •. . . . . . .• . . . 518-273-5500 
NY Ronkonkoma, Prime .................. 518-737-1730 
OR Lake Oswego, Bellinds. .............. 503-241-4115 
PA Philadelphia, JAN Indl ................ 215-922-1321 
TX Ft Worth, C & W Supp. ............... 817-831-()395 

EWALD INSTRUMEJIITS CORP. RIa. 7R, Kent, CT 
06757, Tel: 203-927-3278, FAX: 203-927-3031 

FAX: 201-245-8430 
EWC, INc.. 725 FedI!raI Ave., KenIIwol1h, NJ 07033, Tel: 

201-245-3200, 800-52&4048, 1WX: 711l-998-5993; FSC 
No.: 15387;ML-T-27D; Ernpl: 175; SIs. Mgr: Jay 
Stevenson; Dist. Mgr: Jay Stevenson 
.................................... A·,247, 2284-2298 

Local SaIe6 OffIces & Reps 
AI. Huntsville, Rakes ISngrg. & MkIg. •••••• 205-533-3763 
CA Canoga Park, Cummings & AIlSocs. ••• 818-341H1035 
CA Los Galas, Fea1hersIone Sis. ......... 408-358-3243 
CO Denver, AKI Entprs. ................... 303-388-4488 

Manufacturers and· Sales Offices Directory 
FL CIearwa1er, TecMlep AIlSocs. ........ 813-578-9900 
GA AIIan1a, Rakes Engrg. & Mktg. ......... 404-447-8937 
IL Schaumburg, Delta Tech. Sis. CoJp. ••• 31.2-311Hl280 
IA Cedar RapIds, PatIIsQn Sis. •....•....• 318-395-9866 
MD, Gaithersburg, DaIta1ronics ............ 301-253-0615 
MA Chelmsford, Interstate Sis. AIlSocs..... 617-256-2267 
MD St Louis, Clyde Logsdon & AIlSocs. •.. 314-849-5125 
NJ E Brunswick, Wmch Assoc. .. .. .... ... 201-828-4615 
NY PiI1sIord, James E Zimmerman SIs.... 718-381-3188 
NY Plainview, WinchAllSocs. ............. 518-881-3163 
OH Chagrin Fa/Is, Crest Camp. Sis. ....... 21 &-543-8808 
OR Portland, SPS EIc\ms. ...... ,......... 203-243-9343 
PA Chestnu1 HiI~ DeItaIronics, .Inc. ........ 215-248-0294 
PA Youngwood, Pro-MIUk ................ 412-925-1905 
TX Dallas, Rem Air Camps. .. .. .. .. .. .. .. . 214-234-1069 
VA Powhatan, DeItaIronics Inc. ........... 703-492-9027 
WI Mequon, Tumy AIlSocs. ............... 414-473-6997 

Local Dist1ibutots 
CA Mountain Voew, Abacus EIc\ms........ 415-961-1500 

EXAR CORP. 2222 Qume Dr. P.O.Box 49007, San Jose, 
CA 95161-9007, Tel: 408-732-7970. 1WX: 91~9-9233; 
Empl: 600; Dist. Mgr: Tom Wasgo 

EXATRON AUTOMATIC TEST EQUIP. 2642 AIello Dr. 
San Jose, CA 95111, Tel: 408-628-7600, BOO-EXA-TRON, 
TELEX: 172,090, FAX: 408-628-2632; ErnpL: 24; SIs. Mgt: 
Ka1hryn Henderson 

Local Sales OffIces & Reps 
AZ Tempe, Tumer & Assocs. ............. 602-967-5849 
CA Covtna, Romar InIL ...... " ........ ". 818-332-8548 
CA San Jose, Paragon ................... 408-246-8415 
FL Largo, Synergetic Rep. Inc. ............ 813-568-2671 
MA Tyngsboro, J.R. Sis. ................... 617-892-4110 
MN New Brighton, PragmaIic Technlg. .... 612-631-1881 
NJ Medford, EE Sys. .................... 809-953-1414 
NC Apex, Miller Technlg. ................. 919-382-7567 
Ott Hudson, Technical Sis. ... :........... 216-858-3978 
TX Austin, Eldredge Entprs. .............. 512-868-4500 
TX Dallas, Eldredge Entprs. .............. 214-907-2402 
WA Lacy, Olympia Huri1er ... .. .. .. .. .. .. .. 208-491-8668 

EXCEL SPECIAL TV CORP. 6335 N. Broadway, Chicago, 
IL 6088G, Tel: 312-262-4781, FAX: 312-262-1330; ErnpL: 
50 

FAX: 201-874-3278 
EXCEL TECHNOLOGY INT!- CORP., 5-4 Stryker La., 

Be/1eMeed, NJ 08502, Tel: 201-874-4747,1WX: 9100333-
9588; SIs. Mgr: Mlchi Chen .............. a.,078-,079 

Local Sales OffIces & Reps 
CA Los Angeles, EIectJo.OpIIcaI Mktg. .... 818-89Cl-1749 
L Westchester, W. G. Brouillelle & Assocs., Inc. 

.. .. . .. .. .. .. .. .. .. .. .. . .. . .. .. .. .. .... 312-345-8500 
MO Indepelldellce, Engrg. Svcs. Co... ..... 818-254-3800 
MO Stlouis, Engrg. Svcs. Co. ............ 314-997-1515 
OR Portland, Frank Jackson, Assoc. ...... 503-292-2638 
TX Dallas, Southwest EIcbn Inds. ........ 214-890-9881 

Local Dist1ibutots 
CA Los Angeles ........................... 213-824-0988 

EXCEL TA CORPORATION, 3740 Skypark Dr. Torrance, 
CA 90505, Tel: 213-772-0751, FAX: 213-378-4923; Empl: 
25; SIs. Mgr: G. Johnson; Dist. Mgr: L Johnson 

EXEL MICROELECTRONICS, INC. Sub. of Exar 
COrp., 2150 Commerce Dr. San Jose, CA 95131, Tel: 408-
432-0500, TB..EX: 171339, TWX: 91~2116, FAX: 
408-434-6444; EmpI.: 180; SIs. Mgr: VIctor Okurnoto 

EXFO E.O. ENGINEERING, 352 St-8acremen1 Ave., 
Quebec City, Quebec, canada G1N 3V2, Tel: 418-683-
02", TELEX: 051-3788, FAX: 418-683-2170; Empl: 20; 
SIs. Mgr: Gennain Lamonde; DiBt. MgT: Gill8l1e Bourgeois 

EXIDE CORPORATION, 645 Penn St, Reading, PA 
19601, Tel: 215-378-0500, TWX: 510-851-5288, FAX: 215-
378-0345; Empl: 2200 

EXPRESS TEST CORP. 1161 0 San Antonio Ad., 
Mountain View, CA 94043, Tel: 415-968-8818, TELEX: 
4942091, FAX: 415-968-0649; SIs. Mgr: Frank S. ,Gavin 

EXTECH INSTRUMENTS CORP. 150 Bear Hill Ad., 
WaIIham, MA 02154. Tel: 617-890-744G, TELEX: 940913; 
SIs. Mgr: Robert M. Shipione . 

EYRING RESEARCH INST. INC. 1455W.820I't,Provo, 
lIT 84601, Tel: 801-375-2434, TB..EX: 882000, FAX: 801-
374-8339; Empl: 150 

E-Z HOOK, Tektest Inc., 225 N. Second. Ave., Arcadia, 
CA 91006, Tel: 816-448-8175, TELEX: 910-562-1614, 
FAX: 816-448-0972; FSC No.: 08505; Empl: 23; SIs. Mgr: 
Charles Haskin; Dist. Mgr: Charles Haskin 
.. ....... .................................. <>1350-1352 

Local SaIe6 OffIces & Reps 
CA Arcad'oa. Ash M. Wood Co. ......... ,.. 213-447-3511 
CA Arcade, E-Z-Hook .................. .'. 816-448-8175 
CA Santa Clara, David H. Ross Co. ....... 415-591-4411 

Fabricast, Inc. 

FABRICAST, 2517 Seeman Ave:, p.o. Box 3176, S. EI 
Monte, CA 91733, Tel: 8111-443-3247; FSC No.: 13345; 
Empl: 8 .................................. 801248-1251 

FACET ENTERPRISES, INC. 3 Miracle Mile, p.o. Box 
1502, Elmira, NY 14902, Tel: 607-737-80", TB..EX: 
885413G, FAX: 607-737-8335; FSC No.: 72850; Empl: 400; 
SIs. Mgt: Gene EIlbrecht 

FAGOR ELCTRN. COMps., INC. CORP. HDQTRS. & 
SLS. OFF. Fagor Electronica S. Coop., 121 W.27th 
St, 4111 FI., New York, NY 10001, Tel: 212-463-7188, 800-
2B3-8383, FAX: 212-463-7199; SIs. Mgr: MarvIn R. ZldeI, 
VPMktg. 

FAGOR ELCTRN. COMps., INC. NATL MKTG. SLS. 
OFFs.. Fagor Electrotecnica S. Coop., 8419 Canoga 
Ave., Canoga PI<, CA 91304, Tel: 818-718-25OG, 800-624-
5367, TWX: 910-494-1948, FAX: 818-341-2880; Empl: 
18,000; SIs. Mgr: Marvin R. ZldeI, VP MkIg.; Dist. Mgr: 
Marvin R. ZIdeI, VP Mktg. 

FAIRBANKS SCALES:FAlRBANKS INC. 711 ESt 
Johnllbury Rd., St Johnsbury, VT 05819, Tel: 800-451-
4107,802-748-5111 

FAIRCHILD WESTON, DATA RECORDERS, 
Fairchild Weston Sys., Inc.. P.O. Box 3041, Sarasota, FL 
34230, Tel: 8,3-371-081" FAX: 813-378-1893; FSC No.: 
GS-OOK-8301-S0078; Ernpl: 750; SIs. Mgr: Ron Johnson 

FAIRCHIlD WESTON SYSTEM5,INC. CCD Imaging 
Division. 1801 McCarthy Blvd., MIIpi1as,CA 95035, Tel: 
408-433-2soo. TWX: 910-373-2110. FAX: 408-433-2508; 
SIs. Mgt: Jim Johnson; Dist. Mgr: Pa/ricla A Uppe 

FAIRCHILD - WESTON - TELEMETRY, p.o. Box 3041, 
Sarasota, FL 34230, Tel: 813-371-0811, FAX: 813-378-
1893; FSC No.: 08141; ErnpL: 825; SIs. Mgr: F. V. Bud 
HInkel 

J Falr·RIte Products Corp. 

FAIR-RITE PRODs., PO Box J, Wa/lkil~ NY 12589, Tel: 
914-895-2055, TWX: 51()'249-4819; FSC No.: 34999; 
Empl: 2000; SIs. Mgt: B. G. Tolen ............. <>1735 

Local Sales OffIces & Reps 
AI. Huntsville, Macro Mktg. AIlSocs. •• • • . •• 205-883-9630 
CA Anaheim, MicromeIaIs ................ 714-830-7420 
CA San Jose, VeerMktg. ................. 408-432-1818 
CO UI1IeIon, MRC ............. ,.......... 303-794-4684 
CT Simsbury, The Pettigrew Co. .•.•.. .•.• l!O3-851-4321 
FL Deerfield Bch., CartwrIght & Bean ..... 305-429-3400 
FL Orlando, cartwright & Bean .... .. ..... 407-422-4531 
IL Wheaton, Charles D. AIwaIer AIlSocs. 

• . . .. . .. . .. .. . • . .. . .. . .. . . .. • . . . .. . .. • . 312-868-2303 
IN Ft Wayne, Frank J. ~ Co. ... 219-488-6443 
IN Indianapolis, Frank J. Can1l/8anO Co. 

...•.... ..•...•.... .......•..... .. ..... 317-253-7651 
MI Farmington Hills, J. L Montgomery AIlSocs. 

...................... :. . . .. . . .. .. . .. . . 313-488-0099 
MN Bloomington, Holmes & Ladky AIlSocs. 

................................. 612-884-2125/2128 
NY Hempstead, Kahgan Brody Assoc. .... 518-538-2300 
OH Cincinnati, F. J. can.,;sano & AIlSocs. 

• ...... , ................................ 513-574-7111 

686 North American offices only. For worldwide rep$. & distributor$, see Vol. W. EEM 1989 



Manufacturers and Sa.es Offices Directory 
OH Columbus, Frank J, Cempisano Co. ..• 614-876-5405 
OH Medina, Frank J. Cempisano Co. •.••.• 216-722-5550 
OR Beaverton, Queet MkIg., Inc. .......... 503-641-7377 
PACoraopoIIs, Frank J. Cempisano Co. .. 412-264-5151 
TX Dallas, SEI (S.W. EIec. Inds.) .......... 21~1 
TX Vidor, SEI (S.W. EIec.Inds.) ........... 409-786-1028 
VA Front Royal, EIIron Sis. lid. ...... .. ... 703-635-7201 
VA Roanoke, A. a Kreger & Co. .......... 703-989-4738 
WA Bellevue, Queet MkIg., Inc. ............ 206-747-9424 
WI West Bend, Charles D. AIwaIer ....... 414-338-3BBI 
Can IsHngton, ant, Pfpe-~ Lid. ... 416-236-2355 

Local Distributors 
CA Sumyvale, Pennag ................... 408-73B-l000 

FANCORT INDUSTRIES, INC. 31 Fairfield Place, W. 
Caldwel~ NJ 07006, Tel: 201-575-0610, TB.EX: 130540, 
FAX: 201-575-9234; Empl: 20; SIs. Mgr; Ron Corey; Di8t. 
Mgr; Ron Corey 

FAN-S CORP. See Qualtek Electronics Corp. 

IN South Bend, Valentine & Assocs. ..... 219-286-7070 
IA Cedar Rapids, Palatine Engrg. & Sis., Inc. 

....................................... 319-365-8071 
MD GaIthersburg, Naudain Assoc. So.. Inc. 

... . .......... .............. .. ..... .... 301-258-5040 
MA Wakefield, The Orion Grp., Inc. ••. . •• . • 508-245-5220 
MI Royal Oak, Hilitronics, Inc. ............ 313-435-0920 
MN So. St Peu~ Northport Engrg., Inc...... 612-457-8000 
Me Blue Springs, Palatine Engrg. & Sis., Inc. 

....................................... 816-229-4007 
Me Hazelwood, Palatine Engrg. & SIs. Inc. 

.. . .. .. . .. .... .. . .. .. .. . .. .. .. . .. . .. ... 314-839-0800 
NY Huntington, COB EnIprs. .............. 516-692-5200 
NY Penfield, Upstate Camps. Sis. Inc. .... 716-381-6070 
NC Raleigh, Prime Camps., Inc. ........... 919-850-9866 
OH Cleveland, Arthur H. Baier Co. ........ 216-461-6161 
OH Dayton, Arthur H. Baler Co. ........... 513-276-4128 
OH Westchester, Arthur H. Bair Co. ....... 513-779-2395 
OH Worthington, Arthur H. Baier Co. ...... 614-764-1144 
OR TIQard, EIcIm. Comp. Sis. ............. 503-245-2342 
PA Pittsburgh, Beer Mktg.lnc. ............ 412-531-2002 
PA Wynnewood, Metz-Benham Assoc., Inc. 

FARIA, THOMAS G. CORP. P.o. Box 9B3, Uncasville, CT 
06382-0983, Tel:203-848-9271,FAX:203-B46-2704;FSC TX 
No.: 09527; Empt: 250; SIs. Mgt"; A. Knupp 

..... .. .......... ....... ..... .......... 215-896-7300 
AustIn, W. Pat Fralia Co. & Assoc., Inc. 
....................................... 512-835-7911 

TX EvIess, W. Pat Fralia Co. & Assoc., Inc. 
FARRAND CONTROLS, Diy. of Farrand Industries, . . .. .. . .. . .. .. . .. .. .. .. .. .. .. .. .. .. . .. . 817-267-3577 

Inc.. 99 Wall St, Valhalle, NY 10595, Tel: 914-761-2800, TX 
TB.EX: 646-640, FAX: 914-761-0405; Empl: 120; SIs. 

Houston, W. Pat Fralia Co. & Assoc., Inc. 
. . .. . .. . .. .... .. . .. . . .. . .. .. .. .. .. .. .. . 713-772-1572 

Mgr; George A. Quinn; Di8t. Mgr; George A. Quim ' 

FASTEK TEST SYSTEMS, Diy. of International 
Fastek Corp.. 1198 Joshua Wey, VISta, CA 92OB3, Tel: 
619-596-9990, TB.EX: 188912 ATSD UT, FAX: 619-596-
9994; SIs. Mgr; Jim Fall<, Sis. Mgr.No. Amer. 

FASTEX, Illinois Tool Works, 195 Algonquin Ad., Des 
Plaines, 1L60016, Tel: 312-299-2222, TWX: 911).233-2786; 
FSC No.: 02768; EmpI.: 300; SIs. Mgr; AMy FIis; ,Dist. 
Mgr; Denis Singery 

FDK AMERICA, INC., FUJI Electrochemical Co., 
Ltd., 17326 Edwards Ad., Sle. A-13O, Cerritos, CA 90701, 
Tel: 213-404-1770. FAX: 213-404-2850; SIs. Mgr; Vasu 
Vasutanl ................. Ao1328, 1658-16511; 001495 

Local Sales Offices & Reps 
CA San Jose, FDK America, Inc. .....•.... 406-432-8331 
NJ Englewood Cliffs, FDK America, Inc. .. 201-567-1900 

F-DYNE ELCTRNS. 449 Howard Ave., Bridgeport, CT 
06605, Tel: 203-367-6431, TWX: 71<l-453-OOB7; Empt: 
175; SIs. Mgr; Robert Furst 

FEDERAl ELECTRONICS, 75 Sfarrll Fann Ad., Cranston, 
. AI 02921, Tel: 401-944-6200, FAX: 401-946-6280; FSC 

No.: 69343; EmpI.: 150; SIs. Mgr; l1mothy CaIRns 

UT Ogden, Spectrum'Mktg. Assocs., Inc. .. 801-972-8552 
WA Meroer Island, EIcIm. Comp. SIs. ..•..• 206-232-9301 
WI Milwaukee, Century EIcIms. Corp. ... . . 414-845-3680 
EXP MA, MIlford; Fenwal EIcIms. . . .. . . . . . . . 508-478-5255 
Can Que. John G. Weiss Co., Lid. ......... ?14-337-5022 

Local Distributors 
CA Chatsworth, Mil-Comm Distr ...... , . •. . 816-996-3111 
CA San Jose, Rose EIcIm. DIstr •..••••.• , . 406-943-0200 
CO Denver, Newark-Denver EIctm. Supp. 

303-757-3351 
co Englewood, Indl EIcIms. Corp. ........ 303-694-9444 
FL Clearwater, Newark EIcIms. ....... . . .. 813-443-0661 
GA Noroross. Newark EIcIms. .........•.• 404-448-1300 
IL Chicago, Newark EIcIms. Corp. •..••.• 312-784-5100 
IN Indianapolis, Bellinds. •..•......•.•..• 317-875-8200 
MD Ellicott City, Newark EIcIms. •..•.••... 301-461-2300 
MA Woburn, Newark EIcIms. ......... '" " 617-935-8350 
MI Qak Park, Newark EIcIms. ............ 31 ~7-()600 
MN Hopkins, The Joel Co. ..•.•....•..•.•. 612-935-6202 
MN Minneapolis, Statk EIeo. .............. 612-332-1325 
NJ Pennsauken, Newark EIcIms. .•....... 600-663-9490 
NY Buffalo, Summit Dis\s. .•....•.......•. 716-687-2800 
NY Huntington, COB Dev. Corp. ••.•...••. 51~2-52OO 
NY Rochester, Surnnit EIcIms. ........... 716-334-8110 
NY Ronkonkoma, Arrow EIctms., Inc. ..... 516-467-1000 
NC Winston-Salem, Kirkman EIcIms. ...... 919-722-9131 
OH Cleveland, Newark EIcIms. ........... 216-391-9330 
OK Tulsa, Aadio, Inc. ..•.••••..........•.. 916-587-9123 

FEEDBACK, 620 Springfield Ave., Berkeley Hghts., NJ PA Wynnewood, Metz-Benham Assoc., Inc. 
........•.............................. 215-896-7300 

07922, Tel: 201-464-5181; Empt: 28; SIs. Mgr: John TX' Fort Worth, PalCo Supply ............. 817-429-859B 
Lawson TX Garland, Newark EIcIms. ............. i11+494-5911 

FEI MICROWAVE, INC. Frequency Electronics, Inc., 
825 Stewart Dr. SUnnyvale, CA 94086, Tel: 408-732-0880, 
TWX: 910.339-9207, FAX: 408-733-7434; FSC No.: 21847; 
EmpI.: 450; SIs. Mgr" P. Thesing 

FEMA ELCTRNS. CORP. 1:H1 Edgeboro Ad., E. 
Brunswick, NJ 08816, Tel: 201-236-1223, FAX: 201-236-

UT Salt Lake City, Standard Supp. ........ 801-466-3371 
WI Grafton, Lake-View EIcIms. Corp. ..... 414-377-8250 
Can Que., John G. Weiss Co., Lid. ......... 514-337-5022 

FERNO-SAlESMAKER, Feme-Washington, Inc.. 70 
Weil Wey, Wilmington, OH 45177, Tel: 513-382-1451, 
TB.EX: 214282, FAX: 513-382-1191; Empl: 450 

7981; EmpI.: 101020; SIs. Mgt; Bob Cheng; Di8t.Mgr; E. FERRANTIINTERDESIGN, INC. 1500 Green Hills Ad., 
Wong Scotts Valley, CA 95066, Tel: 406-436-2900, TB.EX: 

FEME ELECTRONIcs, INC. 661 W. Germantown Pike, 
No. 2OB, Plymouth Meeting, PA 19462, Tel: 215-941-()366, 
TWX: 91()'24C).4181, ESYLNK: 62773739, FAX: 215-941-
0377 

FENWAL INC. 400 MaIn St, Ashland, MA 01721, Tel: 508-
881-2000, TB.EX: 948421, FAX: 506-681-8729; EmpI.: 
1000; SIs. Mgr; F. A. Shas 

FENWAL ELECTRONICS/APD, Kidde, Inc., 450 
Fortune Blvd.. Milford; MA 01757, Tel: 506-476-8000, 
TB.EX: 29550, FAX: 508-473-6035; Empl: 450; SIs. Mgr" 
BemardMikuIa; Dist.Mgr"ChesterTrk:ca ..... 801896 

Local Sales Offices & Reps 
AI.. Hunlsville, Macro MkIg. Assocs., Inc. .• 
AZ. Phoenix, Dorton Entprs.. Inc. ........ .. 
CA CupeItino, CodeIIa Mktg. Grp., Inc. ... . 
CA Garden Grove, Eisco EIcIrns., Inc. .... . 
CO Denver, Spectrum MkIg. Assocs., Inc. 

205-883-9630 
602-944-2957 
408-257-2561 
714-891-4621 

303-4BC).9991 
CT SouthingIcn, The Orion Grp. Inc. ...... 203-621-8371 
FL Orlando, COHns-Co./DaIaJep ......... 407-423-7615 
GA Noroross. Macro MkIg. Assocs., Inc. .•• 404-B62-55BO 
u.. Chicago, Century EIcIms. Corp. ....... 312-777-9700 
IN Greenwood, Valentine & Assocs. ..... 317-888-2280 

494OB4O, TWX: 910.339-9374; EmpL: 240 

lie? FERRANTI 
~ INTERNATIONAL 

Ferranti Wmus 

FAX: 516-752-7976 
FERRANTI VENUS, INC., Ferranti Internationa~ 

399 SmithSt, FSIIIliIvIaIe, NY 11735, Tel: 516-293-4100, 
TWX: 51 ()'224-6492; Empt: 450; Sis. Mgr; Joseph T. 
McCabe ..•. ..•.••..•..•. . •. .••.•..•. . .•.. 001784-1766 

Local Sales Offices & Reps 
AZ. Scottsdale, Ferranti Venus, Inc. ... :... 602-991-9684 
MA Norwood, MPS Electronics Inc. ....... 617-769-8700 
NY Hartsdale, Spectrum SIs. ... ........ ... 914-472-8600 
Can Nepean, Onl, SUbiec Lid. ............. 613-723-7720 

FERRAZ CORPORATION, 14 Eastmans Ad., Parsippany, 
NJ 07054, Tel: 201-428-6400, 801).526-9067, TB.EX: 
136045, FAX: 201-426-0599; EmpI.: 100; SIs. Mgr; 
Douglas L Bennett; Di8t. Mgr; Douglas L Bennett 

FlDElI 
FERRETEC INC., 544 GlbraIIer Dr. Milpitas, CA 95035-

8315, Tel: 408-263-1216, TWX: 911).338.2353; FSC No.: 
7W279; Empl: 85; SIs. Mgt"; Desmond G. Killen 

FERRITE INTERNATIONAL, 15280 Wadsworth Ad., 
Wadsworth, L 6OOB3, Tel:. 312-249-4900, FAX: 312-249-
4968; Empt: 60; SIs. Mgr; Theodore H. Beahm 

FERRO CORPORAnON, Complas Filled & 
Reinforced Plastics Div. 5001 O'Hara Dr. Evansville, IN 
47711, Tel: 812-423-5218; SIs. Mgr; L Steven Edge 

FERRO CORPORAnON, Electronic Materials Div.27 
Castillon Dr. Santa BIIIbara. CA 93117-3092, Tel: B05-96B-
5000, TELEX: 96-0185; Empt: 49; SIs. Mgr; Teny H. Baker 

FERRO CORPORATION, Flit Division, 4150 East 56th 
St, Cleveland, OH 44101, Tel: 216-641-8580, TB.EX: 96-
0185 

FERRO CORPORATION, Horizon Polymers DiY. 
1370 E.40St, Houston, TX 7702ZTeI: 713-691-1407; SIs. 
Mgr; Larry Lynch; Dist. Mgr; Robert DobecId, G/M 

FERRO CORPORATION, Powder Coatings DiY. 4150 
East 56th St, Cleveland, OH 44101, Tel: 216-641-8580, 
TELEX: 96-0185 

FERRO CORPORATION, Stryker Plastic Colorants & 
Dispersions Div.3 RaIlroad Ave., P.o. Box B03, Stryker, 
OH 43557, Tel: 419-682-3311; SIs. Mgr; Bruce Heine 

FERRO CORPORAnoN, Transelco Div. P.O. Box 217, 
Penn Van, NY 14527-0127, Tel: 315-536-3357, TELEX: 
96-0185; SIs. Mgr; J. F. Arthur/W. Gennond 

FERRONICS, 45 O'Connor Ad., Fairport, NY 14450, Tel: 
716-386-1020, TELEX: 256549, FAX: 716-388-0036; FSC 
No.: 33062; Empt: 35; SIs. Mgr; Thayne Wilbur 

FERROXCUBE, Amperex Electronic Corp., 5OB3 Kings 
Hwy. Saugerties, NY 12477, Tel: 914-246-2811, TWX: 
511).247-5410, FAX: 914-246-2811(Ext 427); FSC No.: 
02114; Empl: 400; SIs. Mgr; a GrIndle; Dist. Mgr; Terry 
ParisIan 

FG ENGINEERING, Box 476, Fredonia, AZ. BB022, Tel: 
602-643-7375; EmpI.: 6; SIs. Mgr; F. Griswold 

FIBERGUIDE INDUSTRIES INC., 1 Bay St, Stirlng, NJ 
07980, Tel:201-647-6B01, TWX: 51 ()'1()()!9180, FAX: 201-
647-8464; Empl: 25; SIs. Mgr; Kelly Moran 

ABEROPTICS TECHNOLOGY, INC. QuasseII Ad., 
PomIret, CT 06258, Tel: 203-928-0443, 800-433-5246, 
FAX: 203-928-7664, 801).543-255B 

FAX: 805-583-4018 
FlBEAOP11C SYSTEMS, INc.. 468C).B E. Los AngeIee 

Ave., Sirri Valley, CA 93OB3, Tel: 805-583-2086; Empl: 30; 
SIs. Mgr; Richard Lockett ..................... 80120S 

FIBRONJCS INTERNATIONAL INC., 
Communications Way, Independence Park, Hyannis, 
MA 02801-1892, Tel: 508-776-0700, TELEX: 951297; 
EmpI.: 500; SIs. Mgr; Dr. Joseph Garodnick; Dist. Mgr; Hal 
Spumey 

Dc 
FAX: 301-881-0530 

FIC CORP. 12216 ParIdawn Dr. Rockville, MD 2OB52, Tel: 
301-881-8124, BOO-638-6594, TWX: 710-826-9809; FSC 
No.: 3813; Empl: 46; SIs. Mgr; Robert E. Frye; Dist. Mgr; 
Robert E. Frye .. .. .. .... .. .. .. .. .... ...... . .. . .. 801387 

FIDELITY CHEMICAL PRODUCTS CORP. 472 
FraIinqhuysen Ave., Newark, NJ 07114, Tel: 201-242-4110. 
FAX: 201-242-5796; EmpL: 35 
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FIFTH 

FAX: 609-599-9508 
FIFTH DIMENSION, INC., 801 New York Ave., Trenton, 

NJ 08638, Tel: 609-393-8350,1WX: 51G-681-11412; ~L: 
80; SIs. Mgr" Dick Clawges, Prod. Mgr. 
.... i.. ........................ a.1474-1475, 1740-1741 

Local Sales Offices & Reps 
NJ Trenton, Fifth Dimension • . . • . • . . . . • . . . 609-393-8350 

FIL-COIL COMPANY, INC.. 800 AxiM Ave., Garden CIty, 
tN 11530, Tel: 516-228-9445, TaEX: 960127 SWIFT 
NYK, FAX: 516-226-9064; FSC No.: 56528; ErnpL: 85; SIs. 
Mgr" WilHam Goldman 

FILM MICROELECTRONIcs. See General 
Microcircuits 

[§~~ 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 101h St. Oakland. CA 94606 

C~T_RIA_D---,---,) 
(213)452-8002 

::'FS5L5]5Wi5K5:]!E!51 ® 

DIGITAL MULTIMETERS" COUNTERS 

AUTHORIZED DISTRIBUTOR 

~sSUNSHl:NE 
THE SOURCE FORMETERS& TESTEQillPMENT 

1810 Grant Avenue 
Philadelphiat PA 19115 

215·673·5600 
FAX: 215·673·5609 

800-343-1199 
THE 

ULTIMATE TECHNICAL 
SOURCE 

Manufacturel'$ and Sales Offices Directory 

FILTER CONCEPTS INC., 26248. Rousselle, Santa Ana, FISKARS ELECTRONICS CORPORATION, Newtown 
CA 92707, Tel: 714-545-7003, FAX: 714-545-4607; SIs. Ad. PO Box 1490, LitIIeIon, MA 01480, Tel: 506-486-9551, 
Mgr"LesEdelberg ....................... A·1860-1661 FAX: 508-486-9601; FSC No.: 214-341-1804; SIs. Mgr" 

Jack Conn 
FILTER PRODUCTS, Rockwell International, 2990 

Airway Ave., Costa Mesa, CA 92626, Tel: 7,4-64,-53", 
TaEX: 685532(COlUNS CSMA), FAX: 714-641-5380; 
FSC No.: 2X491;ErnpL: 70; SIs. Mgr" Bob Johnson 

FlLTRON CO., INC., Sub. of ARX Inc.,l46-E SWeet 
Hollow Ad, Old BeIhpage, tN 11804, Tel: 516-752-1144, 
FAX: 516-752-0905; FSC No.: 81831; ErnpL: 90; SIs. Mgr" 
R"1Chard Michelson ............................. A·1884 

Local Sales Offices & Reps 
AI. Huntsville, Rakes Engrg. & Mktg. ... . . . 205-533-3763 
MA Lowel~ Undawood Sis. Corp. ......... 506-256-8191 
MN Bloomington, EIecIronic Sis. Agcy. .... 612-884-8291 
NM Corrales, WJM Electronics .•. . . . . . • . • . 505-896-5628 
CA SUrmyvele, Esco Assoc. .............. 406-745-1410 
CA Tarzana, HIgh Voltage Sis. ............ 818-881-9194 
CO Boulder, A. Bissell Co. ................ 303-444-1173 
OH Kettering. J. May Assocs. ............. 513-296-1748 
PA Furlong. Avenir, Inc. ........ .. .. .. .... . 215-348-8290 
KS Olathe, Technical Sis. Assoc. ......... 913-829-2800 
MD Baltimore, Bernard While & Co. ....... 301-464-5400 
Can. Lachine, Que., EIectrodesIgn Ltd....... 514-636-4838 
MA LoweI~ Underwood Sis. Corp. ......... 506-256-8191 
MN Bloomington, EIcIm Sis. Agy. ......•.. 612-894-8291 
MO Ferguson, Technical Sis. Assocs. ..... 314-521-2044 
MS Jackson, Benton Ballard Co. ............... 956-3560 
MO Ferguson, Tech. Sis. Assocs. ......... 314-521-2044 
NM Albuquerque, WJM Sis. ............... 505-266-9499 
NM Corrales, WJM EIcIms. .. .. .. .. .. .. • ... 505-898-5628 
tN E. SyracUse, Mall SVes................ 315-437-7093 
tN Melville, carnes Assoc. ............... 516-894-1800 
tN Melville, carnes Assocs. .......... ,... 516-894-1600 
OH Kettering, J. May Assocs. ............. 513-296-1748 
tN Syracuse, Material Svcs. .............. 315-437-7093 
PA Furlong. Avenir, Inc. .. .. .. .. .. .. .. .. .. • 215-348-8290 
TX Bedford, De Armond Ent ............. 817-267-2048 
TX Bedford, DeArmond EnIprs. ........... 817-267-2048 
Can Lachine, Que., Electrodesign Ltd. . . . . • . 514-636-4838 

FINCOR. 3750 E. Merkel Sl, YOlk, PA 17402, Tel: 717-751-
4206, TELEX: 84(}432, FAX: 717-751-4372; FSC No.: 
3822; EmpL: 700; Sis. Mgr" Robert Spangler 

FINISHERS, INC.. 517 AIdo Avenue. Senla CIeJa, CA 
94054, Tel: 406-988-0222; EmpL: 10; SI8. Mgt~ Denise 
Firebaugh . 

THE FIRST ELECTRONICS CORP. '1'1 Von Hillem St, 
Boston, MA 02125, Tel: 617-266-243D, FAX: 617-266-
0332; FSC No.: 14532; EmpL: 65; Sb$. Mgt" Chris 
Nastopoulos 

FISCHEI'L
CONNecroRS 

FAX: 805-295-0090 
FISCHER CONNECTORS, 28245 Avenue Crocker, 

Valencia, CA 91355, Tel: 818-382-9395 ,800-344-0445, 
TaEX: 49&-4182; SIs. Mgr" Steve DeFeo 
...................................... '" .• C·1353-1360 

Local Sales Offices & Reps 
CA Fairfield, Baribeeuft Assocs. . .. .. .•.... 707-426-8095 
CA Santa Ana, Wayne Charrlla Assocs. .. 714-662-2228 
CO Englewood, Omega Ltd. .............. 303-762-1921 
FL Indian Harbour Bch., Bill Toy & Assocs. 

....................... ,.. . .. .. . .... .. . 305-773-5605 
GA Norcross, HoIHngsworth & Still ..•..... 800-241-5712 
IA Marion, MSB Assocs. ................. 319-3n-6261 
KS Roland PIt, MSB Assocs. ............. 913-432-2131 
MA Newton. M. A. Olson Assocs.lnc. ..... 617-244-4030 
MN Minneapolis, Electro tee Assocs. ...... 612-927-5878 
MO Sl Louis, MSB Assocs. ............... 3,14-946-55n 
NJ HlHicrKus, D. J. Fisher Inc. • . . . . . • . . . . 201-852-0090 
OH Highland Hgts., KP IDEPCO .......... 216-442-6200 
EXP SWitzerland/CH-ll43 Apples, W. W. FISCher SA 

....................................... 021-800-3711 
Can Oekville, Ont, HaIIronics ••.•• ;........ 416-844-2233 

FISONS INSTRUMENTS, 24911 Stanford Ave., Valencia, 
CA91355, Tel: 805-295-0019, TELEX: 472013D, FAX: 805-
295-0419; ErnpL: 200; Sb$. Mgr" Robert Boyd 

FITCHBURG COATED PRODUCTS, 
Technographics, Inc., P.Q Box 1106, Scranton, PA 
16501, Tel: 717-347-2035; EfT1lI.: 300 

THE FIVE. STAR CO. 120 W. Main Sl, Plantsville, CT 
06479, Tel: 203-628-5561, FAX: 203-821-2405; SIs. Mgr" 
Robert Murphy 

FJA INDUSTRIES, P.Q Box 242, Santa CIeJa, CA 95052, 
Tel: 406-727-0100, 1WX: 910-3:&0260; SIs. Mgr" Frank 
J.Ardezzone 

FLAMBEAU PRODUCTS CORP. P. Q Box 97, 
Middlefield, OH 44062, Tel: 216-632-1631, FAX; 216-632-
1581; EmpL: 184; SIs. Mgt: ElmerJ.·Sunyog 

FLANN MICROWAVE, INC. 8290 Sunset Blvd, Ste. 1126, 
Los Angeles, CA 90028, Tel: 213-483-5120, 1WX: 91()' 
.321-2903, FAX: 213-483-4319; SI8. Mgt" NOrman 
Su1h6rIand 

FLEX-CORE DIV., Morlan & Assocs., Inc. 8625 
McVay Blvd., Worthington, OH 43235, Tel: 61408B1H6152, 
FAX: 614-876-8538; ErnpL: 7; SIs. Mgr" O. MorIen 
................................................. A·2299 

FLEXIBI,.E TECHNOLOGIES DIVISION, Arion, Inc., 
199 Amarel Sl, E. Providence, AI 02914, Tel: 800-556-
7683, FAX: 401-434-2557; ErnpL: 60; SIs. Mgr" Herb 
Howerd 

For sales oIIices and reps. in the Northeaslem region, call 
Aon Sencer- 401-434-2340 For sale offices and reps. In 
California, call Aick Kirchhoff- 714-540-2811 For sales 
oIIices and reps. In Michigan, Ohio, and Indiena, call 
STAFFCO- 216-331-5100 For sales oIIices and reps in 
Chlcsgo. Minnesota, and Colorado, call PhIl Hansen-
612-942-9902 

FLEX-KEY CORP., Sub. of Astronlca Corp., 18 
SI!rgent Sl, Gloucester, MA 0193D, Tel: 506-281-2040, 
TaEX: 94-0333, FAX: 617-281-4730; FSC No.: 51163; 
EmpL: 50; SI8. Mgr" Dick Pork ................. 801863 

Local Sales Offices & Reps 
DC Rockville, MD., Marketron ............. 301-251-6990 
IA Cedar Rapids, Tech. E1cIms.Inc. ...... 319-366-5443 
MI Birmingham, Riley-Cotter Sis. ......... 616-264-5744 
tN Huntington, J. A. KeeneIh Co. ......... 51s:.351-7008 

FLEX-LINK PRODUCTS, INC. 599 Fourth Sl, Sen 
Fernando, CA 9134D, Tel: 816-896-1451, FAX: 818-365-
3022; FSC No.: 6Z867; ErnpL: 75; .SIs. Mgr" AI Wasserzug 

FLEXTRONICS, INC. 34551 Ardenwood Blvd, Fremon1, 
CA 94555, Tel: 415-794-3539, FAX: 415-790-3952; EmpL: 
3,100 

FLIGHT ' CONNECTOR. TransTechnology 
Electronics, 8800 Allen Ad, Peoria, IL 61615-1584, Tel: 
309-693-3300, TWX: 51()'390-3691, FAX: 303-693-3308; 
FSC No.: 28660; ErnpL: 280; SIs. Mgr" Stanley J. ProIiri; 
Dist. Mgr" Stanley J. ProIiri 

FAX: 602-746-0908 
FLOTEK CORPORAnON, 1300 E. FIoiIza Sl, Ste. 101, 

Tucson, AZ 85714, Tel: 602-294-9222, TWX: 510-801-
6723, ESYLNK: 82936530; ~L: 8; SIs. Mgr". Eric 
Richards ................................. 001394-1395 

FISHERCAST, Fisher Gauge Umited, 194 Sophia FL SURPRENANT DIV. 172 Star6ng Sl, CHnIon, MA 
Street, P.Q Box 179, Peterborough, Ontario, Canada K9J 01510, Tal: 817-366-1401, TaEX: 920451, TWX: 71()' 
6Y9, Tel: 705-749-9522, TaEX: 06-~ FAX: 705- 347-1736; ErnpL: 500; Dist. Mgt" Jim Gannon 
745-8918; EmpL: 1800; SIs. Mgr" Larry Ha1field 

FISHERTECH. Fisher Gauge Umited, 194 Sophia 
Street, P.Q Box 179, Peterborough, Ontario, Canada K9J 
6Y9, Tel: 705-749-9522, TELEX: 06-862838, FAX: 705-
746-8312; EmpL: 2000; SIs. Mgr" Larry Curtis 

JOHN FLUKE MFG. CO., INC. 8920 Seaway Blvd, 
Everett. Wa 98206, WA 98206, Tel: 206-356-54OD, TELEX: 
185102, 1WX: 910-445-2943, FAX: 206-35&,5116; ErnpL: 
2400; SI8. Mgt" R. Wambolt; Dist. Mgr" R. Mewett 
........................ 001184, 1258-1270, 1432-1433 

688 NOrth Americ:;an offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 
Local SaIeB 0IficeII & F/apB 

AL HuntsvIlle, John FkJIca MIg. Co. ....... 205-881-6220 
AL Huntsville, John FkJke MIg. Co., Inc. •.. 205-837-(1581 
lIZ Tucson, John Fluke MIg. Co. .... .•.... 602-790-9881 
CA Fremont, John Fluke MIg. Co., Inc. ..•. 415-651-5112 
CA irving. John FkJIca MIg. Co., Inc. .••.••. 714-863-9031 
co Denver, John Fluke MIg. Co., Inc. ..... 3OH95-1ooo 
CT HartforQ, John Fluke MIg. Co., Inc. .••. 203-659-3541 
DC Waslington D.C. John Fluke MIg. Co., Inc. 

•.•••••••.•••••.•...••.••••••••..•..... 301-770-1570 
FL Orlando, John FkJIca MIg. Co., Inc. . . . .. 407-896-4881 
GA AIIanIa, John Fluke MIg. Co., Inc. •. . ... 404-953-4747 
L ChIcago, John FkJIca MIg. Co., Inc. .••. 312-705-0500 
IN IncIanapoIs, John Fluke MIg. Co. ..... 31 H175-7870 
LA New Orieans, John Fluke MIg. Co. .... 504-455-0814 
MD RockvIlle, John FkJIca MIg. Co. ........ 301-770-1570 
MD RockvIlle, John FkJIca MIg. Co., Inc..... 301-770-1570 
MA Boston, John Fluke MIg. Co., Inc. • . . . .. 617-663-2400 
MI DaIroiI, John Fluke MIg. Co., Inc. •..... 313-522-9140 
MN MInneapolIs, John Fluke MIg. Co., Inc. 

MO SI. louis, John FkJke MIg. Co. ....... . 
NJ Pararrus, John Fluke MIg. Co. ....... . 
NM AIlIqJerque, John FkJke MIg. Co. ... . 
NY Rochester, John FkJIca MIg. Co. ...... . 
NC ~ John FkJIca MIg. Co. .... . 
OH Cleveland, John Fluke MIg. Co. Inc. .. . 
OK Tulsa, John Fluke MIg. Co., Inc. ...... . 
OR PoI1Iand, John Fluke MIg. Co., Inc. ••.• 
PA PhI~ John Fluke MIg. Co.,Inc. 

612-854-5526 
314-993-31105 
201-262-9550 
505-881-3550 
716-323-1400 
919-273-1918 
216-234-4540 
919-665-3530 
503-227-2042 

....................................... 215-647-9550 
TX DelIas, John Fluke MIg. Co., Inc. ...... 214-689-0311 
UT San Lake CIty, John Fluke MIg. Co. ... 801-268-9331 
WA Seattle, Fluke ElcIms. Cenada Inc. ••.. 208-358-5512 
WA Seattle, John Fluke MIg. Co., Inc. ..•.. , 206-681-8966 
Can MIssIssauga, Onl, FkJIca EIctms. Cenada Inc. 

. . .. . . . . . .. . .. . . . . . .. . .. . . . . . .. . . . . . . . . 416-68()..7600 
Fluke 0Ist. Prods. 8/8 available from Fluke authorized cisl 
Call aoo-443-5853 lor your ne8I8SI dIst. 

FMC CORPORATION, Chemical Products Grp. 2000 
Markel St, PhI~ PA 19103, Tal: 215-299-6000; 
EmpI.:800 

FORCE, INC. 825 Park St, Christiansburg. VA 24073, Tal: 
703-382-0462, FAX: 703-381-C1392; FSC No.: 64871; 
E/t1ll:47 

SYSTEM & BENCH DMM's 

FOREDOM ElEC. CO. Blackstone IneIs. Inc. Route 6, 
Bethel, CT 06801, Tal: 203-792-8622, TELEX: 643483 
BIcksIone" FAX: 203-79()..9832; EmpL: 80; SIs. Mgr" Kent 
Kristensen, VP MkIg. 

FORMA SCIENTIFIC, INC. Box 649, Marietta, OH 45750, 
Tal: 614-373-4763, FAX: 614-373-6466; EmpL: 425; SIs. 
Mgt" Art Fad 

FORMULATED RESINS INC. Div. of TACC Inti. Corp., 
Air StaIion IIIds. PIt, AocIdand, RI 02370, Tal: 617-878-
7015, TELEX: 952123, ESYlNK: 510601585O(TACC INn. 
CORP), FAX: 617-871-8727; E/t1ll: 70; SIs. Mgt" Norman 
G. HanIngton; Dist. Mgt: Norman G. HanIngton 

FORTE TECHNOLOGY, INC. 201 C8megle Row, 
Norwood, MA 02062, Tal: 617-769-9150, lWX: 710-348-
0872, FAX: 617-769-5308 

FORTRON/SOURCE CORP. Power Supplies, 6818-
G Patterson Pass Ad., Uvermore, CA 94550, Tal: 415-373-
1008, TELEX: 559291 FORTRON UO, FAX: 415-373-1168; 
EmpI.: 30; SIs. Mgt: Charles La Rue 

BRILL 
ELECTRONICS 
(415) 834-5888 

610 E 101h St.. oakland, CA 94606 

(GUARDIAN) 
(213) 452-8002 

FLUKE 

HANDHELD DMM'S 

FORTRO 

IFLUKEI 

We've Got The 
Tools ·You Need 
w.s.JENKS& son~ 

.1933 Montana Ave. NE 
Washington DC 20002 

BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 101h 51 . Oakland, CA 94606 

( IFLUKEI 

(213) 452-8002 

TEMPERATURE 
LOGGING SYSTEMS 

) 

An Authorized Stocking Distributor 

EEM 1989 

RAG ELECTRONICS, INC. 

21418 Parthenia Street 
Canoga Park, California 
91304 -1597 
Local (818) 998-6500 

Nationally Call 

1 (800) 732-3457 
In California 

1 (800) 272-4225 

North American offices only . . For worldwide reps & distributors, see Vol. W. 689 



FOUNDA Manufacturers and Sales Offices Directory 
FOUNDATION INSTRUMENTS INC. 24 Colonnade Ad, UT 

Nepean, ON,CenadaK2E 7J6,TeI: 613-22&-4000, TB.EX: 
053-4153, FAX: 613-226-4602; SIs.Mgr" JeaJ) Paul VA 
Clermont WA 

Salt Leke City, Charles Fields & Assocs. NY ~,CAMlRPC .... ............ 718-427-9999 
....................................... 801-53Hl1n NY ~,Future Elctms.Corp. ...... 718-272-1120 
Sterling. Beacon North Inc. ........... 703-478-2480 NY Rochester, MarshalIInds. ............. 718-235-7620 
Kirkland, E.s. a.- .................. 206-823-9535 NY Rochester, Sunvnit ................... 718-334-8110 

WI Waukesa, Janus Inc. ...... ,........... 4140542-7575 NY VICtor, Add EIotms. ................... 718-924-4780 

FOURJAY INDUSTRIES. Box 14617 Noithridge Br. PA Halo Rey, Semtronic Assocs. ......... 808-778-0700 NC ReIeigh, MarshalllndS. .............. ,. 918-878-9882 

Dayton. OH45413-0617, Tel: 513-890-6444, FAX: 513-
89().1692; Erf1lI.: 42; SIs. Mgr" M. W. Frawley 

FAX: 508-378-5401 
FOXBORO/PCG, The Foxboro Company, 600 N. 

Bedford Sf., E.llridgewater, MA 02333. Tel: ~78-5260, 
TB.EX: 92-7602, TWX: 710-346-7630; SIs. Mgr" Sal 
Bucacci, Jr. •..•.••••.•..•.••..•..•.... .• .. A·2300-2301 

I..Dc8I Sales Offices & Reps 
AI.. OWens Cross Ads, CMR Assocs. ...•. 
CA San Diego, The Manning Co. ........ . 

205-883-5991 
61~7 

I..Dc8I Dlstribulors 
AI.. Hunstville, Marshalllnds. ............ . 
KZ. PhoenIx, Faroe Elctms. .............. . 
KZ. Phoenix, Future EIctms. Inc. ........ .. 
KZ. Phoenix, Marshalllnda. .............. . 
KZ. Phonenlx, Future EIctms. Corp. ...••.• 
KZ. Tempe, Cypress EIctms. ........ , ... .. 
CA Buena P8Ik, Cypress EIctms. ........ . 
CA Chatsworth. Future Elctms. Corp. .... . 
CA Chatsworth, Marsha/linda. .......... .. 
CA EI Monte, Marshalllnda. ............ .. 
CA EI Monte, Marshalllnda. ............ .. 
CA Irvine. Future Elctms. Inc. ............ . 
CA Irvine. Integrated EIctms. Corp. .•...... 
CA Irvine. Marshalllnda. ................ .. 
CA Irvine, Marshalllnda. ................ .. 
CA Milpitas, Marshalllnda. .............. .. 
CA Rancho Cordova, Marshall Inds. ..... . 
CA Reseda, Jen Devices ............... ,. 
CA Sacramento, Integrated Elctms. Corp. 

205-881-9235 
602-437-1060 
800-642-8722 
602-498-0290 
802-988-7140 
602-966-2256 
213-744-0355 
818-700-0914 
818-407-4100 
81~5500 

818-458-5602 
7140250-4141 
714-837-9980 
714-858-5050 
714-458-5301 
408-942-4600 
918-635-9700 
818-708-1100 

CO U\tIeIon, MAC .•.•..•...•...•.•......• 303-794-4684 CA San Diego, Cypress EIctms. ........ .. 
918-424-5297 
618-535-0011 
618-278-5020 
61 ~578-9600 
408-435-9100 
408-435-1000 
408-432-9290 
408-434-1114 
408-980-2500 
805-495-9998 
303-292-6121 
313-292-6121 
303-792-5892 
303-451-8383 
303-421-0123 
203-743-9594 
800-344-3458 
203-285-3134 
203-265-3822 

Ft. Longwood; A..()KTech. Reps. ........ . 407-692-6313 CA San Diego, Future EIctms Corp. ...... . 
CT Ansonia, Pace Assocs. ••••••••••..••.. 203-732-8756 CA San Diego, Marshall Inda. ............ . 
CT S. GIasIonberry, Pace Assocs. .•.••..• 203-6~2266 CA San Jose, Future Elctms. Corp. ••..... 
IN Ossian, ScIence Sis. •...••.•..•....... 21 !Hl22-7383 CA San Jose, Integrated EIctms. Corp. ... . 
NJ SpringIieId, F. F. Sylvester Assocs. .•.. 
NC CharlOtte, Arthur, Harris & Assocs. •.•. 
NC Greensboro, Arthur, Harris & Assocs. 

201-378-3324 CA San Jose, Jaco EIctms. Inc. .......... . 
704-845-10B5 CA Santa Clara, Future EIctms. Corp. .... . 

.. . . . .• . . . . • . .. . . . . •.. . . . . . . . . . . . . . . . . .. 918-275-3030 
OH Dayton. Senter Sis. ...........•....•.. 513-434-8212 
lX CerroIIton, Encore Technlg. Corf1ls. ... 214-418-1441 
lX Round Rock, Encore Technlg. Corf1ls. 

•..•................................... 512-388-7930 
WI Genoa City, \line Tech. Sis. .•......•.. 414-279-3871 

ric 
ELECTRONICS 

FAX: 813-693-1554 
FOX ELECTRONICS, 5642 Corporation Circle, Ft Myers, 

Ft. 33905, Tel: 813-693-0099, TWX: 510-951-7386; FSC 
No.: 61429; SIs. Mgr" E. L FoxlTom Bernardo 
.. ..•..........••.••..•........ ... .•..••..• A·1405-1407 

I..Dc8I Sales Office!J & Reps 
AI.. Huntsville, E1ectronIc MkIg. Assoc. Inc. 

KZ. Mesa. System Sis. of Arizona Inc. ..... 
CA Canoga P8Ik, Groh Assocs. •••.•..••.• 
CA Irvine. Groh Assocs. •.••.•..•.•••.•.•• 
CA Mt View, Brooks Tech. Grp. .......••.• 
CA San C1emente. Groh Assocs. .••..•••. 
CA San C1emente. Groh Assocs. .•••.••.. 
CA San Diego, Groh Assocs. ••••••...•••. 
CA West Covine. Groh Assocs. .......... . 
CO Englewood, MegaIronix .............. . 
CT MIlford, Access Sys. Corp. .......... .. 
Ft. AlIamonIe Spring. SemIronIc Assocs. 

Ft. CIeerwater, SemIronic Assocs. .•..••.• 
Ft. Ft L.auderdaIe, SemIronIc Assocs. •... 
GA Atlanta, ElectronIc MkIg. Assoc. Inc. .. . 
IL I1aska. ~us Inc. .................... . 
IN Incianapolis, Wilson Tech. Sis. Inc. ••.. 
KS Overland. SpeclrumSIs. ............ .. 
MD Randallstown, Beacon ~ Inc. .... . 
MI Benton Harbor, McNabb & Assocs. •.• 
MN MInnetonka, Gibb Elctms. Sis. ....... . 
NH Nashua, Access Sys. Corp. .......... . 
NJ MedIorcI. Component Consultants ...• 
NJ ParsIppany, HLM .................... . 
NM AIburque\'que, System SIs. of NM ..•.. 
NY NoI1hport. HLM ...................... . 
NY Syrecruse, PI Tronics ............... .. 
NY WlIIIemsviIIe, PI Tronics .............. . 
NC ReIeigh, Electronic MkIg. Assoc. Inc. .. 
OH CentervIlle, Beer MkIg. Inc. .......... .. 
OH RichIIeId, Beer Mktg. Inc. ............ .. 
OR Portland, E.8. a.- ................. . 
PA PIttsburgh. Beer MkIg. Inc. .......... .. 
SC Greenville, Electronic MkIg. Assoc Inc. 

205-538-3044 
602-464-9989 
818-t!84-9550 
714-837-9871 
415-960-3880 
714-361-2321 
714-498-6568· 
619-453-7572 
818-926-8579 
303-798-3700 
203-8n-5891 

305-831-8233 
813-461-4675 
305-731-2464 
404-448-1215 
312-250-9650 
317-872-2513 
913-646-6811 
703-478-2480 
618-952-2166 
612-935-4600 
603-888-8160 
609-654-5300 
201-263-1535 
5O!HI89-2901 
518-757-1606 
315-455-7346 
718-668-7638 
918-847-8800 
513-438-2061 
218-659-3131 
503-292-8840 
412-531-2002 

•• •• . . • . . • . • • • ••• •• • • • • • • • • • • •• . ••.•• • • 803-233-4637 
lX Austin, DesVl MkIg. .................. 512-263-9151 
lX Dallas, DesVl MkIg. .............. ;... 214-480-8151 
lX Houston, Design MkIg..... ............ 713-550-3318 

CA 
CA 
CO 
CO 
CO 
CO 
CO 
CT 
CT 
CT 
CT 
Ft. 

Santa Clara, Marshallinda. .......... . 
Westlake Village, Jaco EIctms. Inc. ... . 
Denver, Integrated EIctms. Corp. ..... . 
Denver, IEC/Walker Assocs. .••.•..••• 
Englewood, Cypress EIctms. ........ .. 
Thornton, Marsha/linda. ............ .. 
Westminster, Future EIotms. Corp. ... . 
Bethe~ Future EIctms. Corp. ......... .. 
Meriden, Jaco Elctms. Inc. .......... .. 
Wallingford. Cronin EIctms. Inc. ..•.•.. 
Wallingford. Marshalllnds./CT DiY. • •• 
AlIamonIe Sprgs.. Future EicIms. Corp. 
....................................... 407-767-8414 

Ft. AlIamonIeSprgs..MarshalIInd. ....... 407-787-8585 
Ft. CIeetwaIer, Future EIctms. Corp. .•.... 813-578-2nO 
Ft. Fort LauderdeIe, Marshall Inda. .•..... 305-9n.,4880 
Ft. Fort LauderdeIe, Reptron EIctms. Inc. 

....................................... 305-735-1112 
Ft. St Petersburg. Marshalllnda. ......... 813-573-1399 
Ft. TeJ!ll8, Reptron EIctms. Inc. .......... 813-855-4656 
GA Norcross, Future Elctms. Corp. . . . . . . . . 404-441-7676 
GA Norcross, MarshalIInds. .............. 404-923-5750 
GA Norcross, Reptron EIctms. Inc. ........ 404-448-1300 
II. HoIImen Estates, Integrated EIctms. Corp. 

. . . . • . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . . • .. 312-843-2040 
II. Schaumburg. Future Elctms. Corp. .•.. 312-882-1255 
IL Schaumburg. Marsha/linda. .......... 312-490-0155 
IL Schaumburg.Reptron Etctms.Inc. ..... 312-882-1700 
IL Wood Dale, AIIex lAId Chicagoland .. 312-350-1060 
IN Canne~ AIIex EIctms. Inc. ............. 800-952-7411' 
IN Indianapolis, MarshaJIlnda. ........... 317-297-0483 
KS L~ Marshalllnds. ................ 913-492-3121 
MD Columbia, Future EIctms. Corp. ....... 800-638-1851 
MD CoIuinbia, Jaco EIotms. Inc............ 301-995-6620 
MD Galthelsburg. MarshaJIlnda. .......... 301-1140-9450 
MA Hopkinton, Add EIctms. ............... 508-435-5010 
MA Needh8m. Cronin EIctms. Inc. ......... 617:448-5000 
MA Westboro, Future EIctms. Corp. .•..... 800-440-0050 
MA Wilmington. Jaco Elctms.lnc. ......... 617-273-1860 
MA Wilmington. MarshaJIlnda. ............ 617~10 
MI Grand Repids, CaJder Elctms.......... 618-698-7400 
MI Grand Repids, EC EIctms. Inc. ....... '. 618-530-0576 
MI UvonIa, Future Elctms. Corp. .......... 313-261-5270 
MI UvonIa, Marshalllnda. ................ 313-525-5850 
MI UvonIa,Reptron EIctms. Inc. ..... . . . . . 313-525-2700 
MN Eden Prairie, Cypress EIctms. ......... 612-934-2104 
MN Eden Prairie, Future EIctms. Corp. ...• 612-94402200 
MN Minnetonka, Reptron EIctms.Inc. ..... 612-938-0000 
MN Plymouth. Marsha/11nds. .............. 612-558-2211 
MO Bridgeton, MarshaJllnda. .............. 3140291-4650 
MO St LouIs, Franklin Elctms. ............. 3140993-5333 
NH Manchester, Cronin .EIctms. Inc. . . . . . . . 603-624-0105 
NJ Bellmawr, MId AIIan1ic Elctms. ........ 808-931-5303 
NJ Fairfield, MarshalIInds. ............... 201-692-0320 
NJ Mount Laurel, Future EIctms. Corp. ... 808-nB-7600 
NJ Mt Laurel, MarshaIIInda. ............. 608-234-9100 
NJ Totowa, Jaco EIctms. Inc. ... ;......... 201-942-4000 
NY BuffaJo, Summit ...................... 718-667-2800 
NY E. Syracuse, Add EIctms. ............. 315-437-1638 
NY Hauppauge. Future Elctms.Corp. .•.... 518-234-4000 
NY Hauppauge, Jaco EIctms. Inc. ••••.•.•. 518-273-5500 
NY Hauppauge U. Marshalllnda. ......... 518-273-2424 
NY Johnson City, Marshalllnda. .......... 607-798-1611 
NY Uverpoo~ Future EIotms. Corp. ;...... 315-451-2371 

NC 
OH 
OH 
OH 
OH 
OH 
OH 
OR 
OR 
OR 
OR 
OR 
PA 
PA 
PA 
lX 
lX 
lX 
lX 
lX 
lX 
lX 
lX 

ReIeigh, Sager Svce. Plus ............ 918-850-9550 
Cleveland, CAM/RPC ................ 218-461-<1700 
Dayton. Marshaliinds. ................ 513-898-4480 
Solon, MarshaJllnda. • •• . . . . .. . ... • • . . • 218-248-1788 
Solon, Reptron Elctms. Inc. ;.......... 800-445-7476 
Westerville, MarshaIIInda. ............ 614-891-7580 
Worthington. Reptron CIctms. Inc. ••..• 614-438-6675 
Beaverton, AJrnae Elctms. •• . • . . . . . . . .• 503-629-8090 
Beaverton, Cypress Elctms. .•..•..••..• 503-841-2233 
Beaverton, Future EIctms. Corp. ...... 503-645-9454 
Beaverton, IntegraIed Elctms.Corp..... 503-841-1690 
Beaverton, MarshaJIInds. •.•••..•.••.. 503-844-5050 
McKean, Adacom .•.••.•.••.•.. ••..... 814-478-7n4 
PIttsburg. CAM/RPC ................. 412-782-3n0 
PiIIBburg. MarshaJllnda. .............. 412-963-0441 
Austin, Faroe Elctms. ................. 512-835-7395 
Austin, MarshaIIInd8. ................. 512-837-1991 
BrownsvIlle, Mershallinda. .•.•.••.••.• 512-542-4589 
Cerrollton, Marshall Inda. ..........•.. 2140233-5200 
Dallas, Cypress Elctms. ............... 214-668-1Q5 
EI Paso, Marshall Inda. .. .... . .. .. .. .. . 915-593-0706 
Farmer Brench, Faroe EIctms. of lX . . . 2140247-9955 
Fort Worth, C & W Elctms. Supp. Co. 
. ...................................... 817-831'1)395 

lX Houston, Faroe EIctms. ............... 713-561-8644 
lX Houston, Marshalllnda. .. .. .... ....... 713-895-9200 
lX Richardson, Future EIctms. Corp. ..... 214-437-2437 
lX Alchardson, Jaco Elctms. Inc. •. . • . •• .. 2140235-9575 
UT N. Salt Lake City. Integrated Elctms. Corp. 

... .. .............. .......... .......... 801-298-1866 
UT Salt Leke City, Future EIctms. Corp. . .• 801-872-8469 
UT Salt Leke City. Marshalllnda. ......... 801-485-1551 
WA Bellevue, AJmac EIctms. .............. 208-843-9992 
WA Bellevue, Integrated EIctms. Corp. .... ~2727 
WA Bellevue, MarshaJllnds. ............... 208-488-5747 
WA Bo\heI~ Cypress EIctms. .............. 208-483-1144 
WA Redmond, Future Elctms. Corp. ....... 206-881-8199 
WA Redmond, Jaco Elctms.lnc. ........... 206-881-9700 
WA Spokane, Almac Elctms. .............. 508-92409500 
WI Grafton, I.akeviewEIctms. ............ 414-3n-8250 
WI Milwaukee, Progressive Image Inc. .... 414-321-4722 
WI Waukesha, MarshaJllnda. ............. 4140797-8400 
EXP PA, Advacom ......................... 412-325-7551 

FRAMAR METAL PRODUCTS CO. INC. 345 CernegIe 
Avenue, Kenilwol1h, NJ 07033, Tel: 201-24HI710, FAX: 
201-241-1876; EmpL: 7; SIs: Mgt" John W. Moore, Jr. 

JOHN FRANEK CO. INC. See Power Star, Inc. 

FREDERICK ELECTRONICS CORP. 7630 Hayward 
Ad, P.e. Box 502, Frederick, MD 21701'1)502, Tel: 301-
662-5901, TB.EX: 197639, 64682, FAX: 301-694--2756; 
FSC No.: 15230; E!npI.: 350; SIs. Mgt" WlIIarn H. Helbert 

rBEED 
Megohmmeters9 

FREED MEGOHMETEAS, See Industrial Test 
Equipment 

FREED TRANSFORMER CO. INC. Electronic 
Transfonner Corp., P.e. Box 188, Totowa, NJ 07511, 
Tel: 201-942-2222, FAX: 201-942-9014; Erf1lI.: 130; SIs. 
Mgr" Dan Ravine 

~IIFTS 
FAX: 508-927-4099 

FREQUENCY AND 11ME SYSTEMS, INC., 
DATUM, INc., 34 Tozsr Ad, Beverly, MA 01915, Tel: 
508-927-8220. TELEX: 94-0518 FTS BVL Y; FSC No.: 
56219; ErnpL: 126; SIs. Mgr" MartIn W. levine 
................................................. 1)01271 

I..Dc8I Sales Offices & Reps 
AI.. Huntsville, Sou\hem Mktg. ~ ••.. 205-534-8020 
KZ. PhoenIx, Tech. MkIg. SpecIaJists ...... 602-582-4800 
CA Costa Mesa. Ward Davis Assocs. .. ,.. 714-558-7466 

690 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 
CA Redondo Bch, Waro Davis Assocs. .•• 
CA San Diego. Waro Davis Assocs. .••••• 
CA Santa CIanI, Ward-Davis Assocs. ••••• 
R. lMgo, EIecIrpcraft ••••••.••..•.••••••. 
R. Longwood. SouIhem MkIg. Assocs. ... 
GA ~ SouIhem Mkig. Assocs. .•••• 
Il Park Rldge, Electronic 1mIr. Assocs. .. 
IN IndianapoIfs, EIecIronic InsIr. Assocs. 

MD Rockville, CreaIIve MkIg. Assocs., L1d. 

213-643-6977 
61G-292-1000 
40&-245-3700 
813-530-4749 
305-682-7317 
404-565-0603 
312-29G-2290 

317-257-7231 

.............••.••.••...•...•.......... 301-251-4100 
MA Tewksbury, DeI-Con Sis. .•..••..• .••.• 617-851-9911 
MN Minneapolis, Electronic InsIr. Assocs. 

....................................... 612-374-5628 
NJ Haddonfield, G. L WiUlams Assocs. ••• 609-428-6060 
NJ Union, Friedman Assocs..lnc. .....•... 201~ 
tN Liverpool, R&D Assocs. •••••••••.•.• 315-457-0100 
NC Greensboro, SouIhem MkIg. Assocs. 

.....•.......•...•..•.....•.........•.. 91G-282-6001 
OH CentervIlle, Micro Sis. Corp. .••.••.•... 513.433-8171 
TX Houston, leal Assocs.. Inc. ........... 713-488-7893 
TX Richardson, leal Assocs., Inc. ••.....• 214-231-5388 

FREQUENCY CONTROL PRODUCTS, INC, 
American TII1l9 Products Div, 430 Commack Ad., Deer 
PI<., NY 11729, Tel: 516-243-5730, TWX: 71()'581-OO14, 
FAX: 516-243-5745; FSC No.: 59559;03040; EqlI.: 100; 
SIs. Mgr; A Caggiano 

Local Sales OffIces & Reps 
CA Los Angeles, Johnson Assocs. •. ••..•. 213-67G-4795 
CA San Luis Obispo, Johnson Assocs. •.. 805-544-7770 
R. AIIamonIe Springs, Raycom .......... 407-682-0032 

FAX: 508-521-1839 
FREQUENCY DEVICES, INC. 25 Locust St, Haverhil~ 

MA01B3O, Tel: 508-374-0761, TWX: 71 ()'347-0314; EqlI.: 
40; SIs. MgT; FrankJ. DeGiSo ........... A'1695-1698 

Local Sales Offices & Reps 
CA San Ramon, Tech. ConsuItan1s, Inc.... 415-830-Q829 
CA Upland, HAS Assocs. •..•....•.••.••.• 714-961-0529 
FL Orlando, DigiIaI Analog InIl Sis. •..•..• 305-29G-7754 
Il Chicago, Kingston ~ .••.••.••..• 312-477-7800 
MD College Park, Ken Geery & Son, Inc. .. 301-935-5055 
MA Holbrook, McLellan Assoc. ............ 617-767-4771 
MA Holbrook, McLellan Assocs............ 617-767-4771 
MI Uvonia, Lowell-Wendt MId. .•••••..•.• 313-464-2722 
NJ East Brunswick, Wmch Sis. Assocs. •.• 201-613-1515 
NY DeWitt, DB Enviromlental, Inc......... 315-446-0220 
NY Roslyn HeighIs, Wmch SIs.Assocs. .•• 516-681-3163 
NC Charlotte, Zelco Assoc. ............... 704-541-6122 
OH Chagrin Falls, Hester Assocs. ••.••..•. 216-247-6855 
PA Sellersville, Tech-Com Mkig. ..•....... 215-723-0820 
TX Houston, TCI EIcIms. ................. 713-774-5019 
WA SeeIIIe, Brett Assocs. ••.•.••..•••.•••• 206-431-6090 
Can Don Mills, 0n1ari0, R D. Assocs. •.••.• 416-444-Q959 

FAX: 516-794-4340 
FREQUENCY ELECTRONICS, INC. 55 Charles 

Undbergh Blvd., Mi1CheI Reid, tN 11553, Tel: 516-794-
4500, TWX: 51()'223-0418; EqlI.: 950; SIs. MgT; Gene 
Kushner •..•..•. .•.••••..•.•••••.••..•. .•• A'1408-1409 

Local Sales OffIces & Reps 
CA Mountainview, Disman-Baker ........• 415-96G-3010 
CO Boulder, Herb Bass Assoc. ...•.•..... 303-53().7509 
FL Orlando, Truex Assoc. ...•...•......•. 305-85G-2180 
MD HuntValley,MarkIron ....•...•....•.•. 301-626-1111 
MD Rockville, MarkIron ..•..•...•..•..•..• 301-251-6990 
MA Cochituate, High-Tech Sis. • • • . . •• . • . • . 508-653-3838 
NJ East Windsor, MIcro Lambda .••.••••• 609-443-3113 
NJ Totawa, Technical MkIg. .,...... •••••. 201-812-0358 
tNE. Syracuse, EM-Tech Assocs., Inc. ... 315-437-8410 
OH Cleveland, Tlby Co. ...•............•.. 216-371-5335 
VA Charlolteeville, Mar1dron .•..••..•.•.•. 804-973-5874 

FREQUENCY SELECTIVE NEtWORKS, 6G-20 
GarIIelcI Ave., Woodside, tN 11377, Tel: 718-424-7500, 
FAX: 718-424-3459; FSC No.: 58662; EqlI.: 30; SIs. MgT; 
MIcheeI L IzzoIo .•.•.........•..•........•...•. A'1410 

Local Sales OffIces & Reps 
NY Huntington, Carnes Assocs............ 516-694-1800 
OH Deyton, Aschbacher Assocs. ..•. .••.•. 513-252-7785 

FREQUENCY SOURCES, INC, Semiconductor Div. 
16 Maple Ad., Chelmsford, MA 01824, Tel: 506-256-
4113/8101, TWX: 710-343-0404, FAX: 506-937-3748; 
FSC No.: 26629; EqlI.: 90; SIs. MgT; D. Langan 

~ER ~TFICJINICS co., LTC. 

FAX: 818-709-9897 
FRONTIER ELECTRONIcs, 9301-101 Jordan Ave., 

Chatsworth, CA 91311, Tel: 818-709-9888; EqlI.: 200 
. ... . .......••..... .. ...... A'1248-1250; 002052-2055 

FRONT PANB.. DEVICES, INC. 2140-5 Pond Ad., 
Ronkonkoma, NY 11779, Tel: 516-737-3322, FAX: 518-
737-3326; EqlI.: 20; SIs. MgT; John B. POWEllS 

FSI/FORK STANDARDS, INC. 666 Western Ave., 
Lombard, Il 60148, Tel: 312-231-3511, 312-932-9380, 
FAX: 312-932-0016; FSC No.: 14966; Empl: 20; SIs. Mgr; 
Alfredo J. Ramirez; Dist. Mgr; A E. Toht 

FTS SYSTEMS, INC. Ate. 209, P.O. Box 158, Stone Ridge, 
tN 12484, Tel: 914-687-0071, TWX: 51()'247-0547, FAX: 
914-687-7481; Empl: 1000; SIs. Mg,; Brian Adams 

FWIB..ECTRIC CORP. OF AMERICA, 727 W. 7 St, SIs. 
235, Los Angeles, CA 90017, Tel: 213-622-4490, TELEX: 
677318, FAX: 213-488-9382; Empl: Yasuko Suzuki; SIs. 
MgT; Hisao Ohno; Dist. MgT; Masanao Deguchi 

!11111111111111111111111~111111~111~llllffillllll~llffi~11II 
FUJITSU 

11111111111111111111111111111~illlllllllllllllllllllllIIII~III 

FUJITSU AMERICA, INC., Computer Products 
Group, 3055 Orchard Dr. San Jose, CA 95134, Tel: 408-
432-1300, TWX: 910-338-2193; SIs.MgT_· Roger BaIdeIH; 
Dist. MgT; AI Connelly •..••••..••.....•.. 001088-1095 

Local Sales Offices & Reps 
CA Irvine, Fuji1su America ....•.•.•.•..... 714-553-1250 
CA San Jose, Fuji1su America ............ 40&-434-9250 
CA San Jose, Fujitsu America ............ 408-452-OB9O 
CA Shennan Oaks, Fujitsu America ....... 818-905-1985 
CO Golden, Fujitsu America ......•....... 303-278-8717 
FL Fl Lauderdale, Fujitsu America ....... 305-771-7705 
GA Atlanta, Fuji1su America . . . • . . .. . . . . . . . 404-953-0130 
GA Marietta, Fuji1su America ............. 404-953-0130 
Il Itasca, Fuji1su America . . . . . . . .• . . . . . . . 312-25().8230 
MA Burlington, Fujitsu America •..•....... 617-273-1341 
MA BurfmglOll, Fujitsu America ••.•...•... 617-22G-6310 
MN Minnetonka, Fujitsu America .......... 612-932-9800 
NJ ManaSquan, Fujitsu America ...... .... 201-223-8222 
OR Beaverton, Fujitsu America ........... 503-643-6098 
PA Melvern, Fujitsu America . • . • •. . • . . . . . . 215-648-3958 
TX Austin, Fujitsu America ..•............ 512-343-4514 
TX Rlch8ldson, Fujitsu America .......... 214-437-8377 
Can Mississauga, Fujitsu Canada.......... 418-873-8666 

Local DIstribuIots 
AL Hunlsvllle, GenIry Assocs. ••.••.•.•••• 205-837-0692 
AZ Phoenix, WyIe Laborotories ....•.. . • . . 602-866-2888 
CA Irvine, WyIe LeboroIories .•..•.....•.. 714-863-9953 
CA RIchmond, Getes/FA Oislrbg. .•...•..• 415-526-2345 
CA Santa Clara, WyIe LaIJoraIories •.•.••• 40&-727-2500 
CA Torrance, Schweber ElcIms. ......•..• 213-320-8090 
CO Englewood, R2 DisIrbg. •. . •• . . . • . . . . • . 303-79G-9292 
CT DanbUly, Schweber EIcIms............ 203-748-7080 
FL Fl Lauderdale, Gentry Assocs. • • . . . • • • 305-791-8405 
GA A1IanIa, Gently Assocs. •.•••••••..••.. 404-998-2828 
Il Elmhurst, Fast Access ••.••••••••••••• 312-53().2450 
IA Cedar Rapids, Schweber EIcIms. .•.•. 31G-373-1417 
LA GreIna, GenIry Assocs. •.•••..••.••••. 504-367-3975 
MA Bedford, Schweber EIcIms. ..•...•...• 617-275-5100 
MN M"mneepHs, Dalalink •.•••.•••.••••.••• 612-944-3482 
OH Columbus, Crane!, Inc. ...••........... 614-433-0045 
OK Tulsa, Schweber ElcIms. . . . • . . .• •. .. .. 918-622-8000 
OR Hillsboro, WyIe Laborotories _......... 503-640-8000 
TX Houston, Dallas DigIaI •.••••...••••••• 713-46G-7151 
TX Plano, Dallas DIgItal .................. 214-424-2800 
WA Kirkland, Getes/FA DisIrbg. ........... 206-822-5552 

GABRIE 

FUJITSU 

FAX: 408-727-0355 
FUJITSU OF AMERICA, 3330 Scott Blvd., SenIa Clara, 

CA 95054, Tel: 408-562-1000, TWX: 91 ()'338-0190; EqlI.: 
40; SIs. MgT; Jack Foster (acting); Dist. MgT; Hal Munvna 
..••.. .•....•. 801040, 1080, 1477-1487; Ce1381-1388 

Local Sales Offices & Reps 
AL Hunlsvllle, c.s.R EIcIm . . . . . . . . . . . . . . . 205-533-2444 
CA San DIego, EerIe Assocs., Inc.......... $1G-278-5441 
CA Santa CIanI, Noroomp ••••••.••.•.•••. 40&-727-7707 
CA Tustin, HI-Tech Rep Co.(HTRC) ...... 714-73().9561 
CA Westlake Village, HI-Tech Rep Co:(HTRC) 

.... .•••.•..•..••.•.•...•.•.....•.••... 818-706-2916 
CO I..akewood, CandaI •. . . • . • . • . • . . . • . • • . • 303-935-7128 
CT Cheshire, ConnecIIcut Applied TechnIg. 

• . • • • . • . . • • . • . • . . . •• •• • . • . • • • . • • . . •• • . . 203-272-8564 
FL AIIamonIe Springs, SemIronics Assocs. 

....................... ......... .. ..... 305-631-8233 
FL CIeerwaIer, SerntronIcs .•••.•••••••••• 813-481-4675 
FL Ft Lauderdale, SemIronics.... ........ 305-731-2484 
GA Atlanta, CSR ElcIms. •.•...•..•...... 404-396-3720 
II. Highland Park, Bransky SIs. •. . . . . . . . . . 312-433-2375 
IA Cedar Rapids, Electromec SIs. Inc. ... 31G-362-8413 
KS Lenaxa, AE.M. Inc. .. . . . . . .. • . . . . . . . . . . 913-668-0022 
MA Woburn, MlII-Bem Assocs.. Inc. •.•••.• 617-932-3311 
MI Farmington Hills, W. R Hurmnon Assocs. 

.......•. ....... .••... .•.•..•.•.•.•.•.. 313-474-0661 
MN Burnsville, Electromec Sis., Inc. •...•.• 612-894-6200 
MO St Louis, AE.M.1nc. ...•...•...•...... 314-29G-9900 
NJ FaI!fieId, Tech. AppIIcaIions & MkIg.... 201-575-4130 
NJ Marlton, BGR Assocs. .•.•.•.•.•.•.•.• 609-963-1020 
NM Albuqueque, F P. Sis. •••.•••...•.•.•.. 505-345-5553 
tN Rochester, H.C. Johnson Agy. • • . • . • . • . 716-5B8-Q777 
NC Ma1hews, c.s.R EIec. •.•.•.•••.•••.••• 704-847-5806 
NC Raleigh, c.s.R EIcIm ........•.•...... 96114-~68-92001-3' 177 
OH CoIumIlus, McFadden Sis. Inc. .•.•.•.. ,. 
OR Beeverton, L -8quared L1d. •...••.•..•. 503-629-8555 
PA Glenshaw, H.c. Johnson Agy. ......... 412-487-1246 
TN Knoxville, c.s.R EIcIm ..••.•.•..••••. 615-577-1317 
UT Salt Lake City, Hendrickson Sis. •••••• 601-467-1445 
WA SeeIIIe, L-8quared L1d. ....•...•...... 206-627-8555 
WI Cedarburg, Bransky SIs. ............•. 414-377-6937 
Can St Leurent, Que., John G. WeIss Co. .. 514-337-5022 
Can Vancouver, Devetek MkIg. ••..•.•.•.•• 604-430-3680 

See Schweber &/or Mersh!lII in yoor local cfty. 

FWITSU MICROELECTRONICS, INC. Sub. of 
Fujitsu Umiled, 3545 NoI1h FIlS! St,SanJose, CA 85134, 
Tel: 408-922-9000, TWX: 910-338-0190; FSC No.: 
408-432-9044; Empl: 1000; SIs. MgT; RIch ChrIsIopher, 
Sr. VP & GM; Dist. MgT; Dan Buist, Dir. HdqIr. Sis. 

FURANE PRODUCTS, A Ciba-Geigy Co., 99 Cook St, 
Uncoln, At 02865, Tel: 401-723-2100. TWX: 510-801-
1913, FAX: 401-723-2930; EqlI.: 26; SIs. MgT; W. LotI 

FURMAN SOUND, INC. 30 RIch St, GreenIJrae, CA 
94904, Tel: 415-927-1225, TaEX:425900,FAX:415-927-
4548; FSC No.: 5830; EqlI.: 32; SIs. Mgr; Joe Desmond; 
Dist. MgT; Joe Desmond 

FURNAS ELEc., 1197 McKee St, Batavia, L 60510, Tel: 
312-879-8000, TaEX: 72-Q458; EqlI.: 1,500; SIs. MgT; 
Thomas J. McGavIn; Dist. MgT; Peul P. Welch 

FUSES UNLIMITED, D.E.I., 9300 Mason Av., Chatsworth, 
CA 91311, Tel: 818-682-1515, FAX: 818-885-7390; EqlI.: 
35; SIs. MgT; Ray Nonis; Dist. MgT; Pat While 

FUSION INC,4658E.355Ih.St, WiIloug/lby,OH44094, Tel: 
216-946-3300, TaEX: 275300; EqlI.: 85; SIs. MgT; 
Raymond C. Yuhasz 

FUTABA CORPORATION OF AMERICA, Electronic 
Components Div. 711 East S-Pkwy, Schaumburg, L 
60173, Tel: 312-884-1444, TaEX: 23-206833, FAX: 312-
884-1835; EqlI.: 50; SIs. MgT; BiR LIchIner; Dist. MgT: BiR 
Uchtner 

F. W. CAPACITORS INC. 96 Toledo ReI. Hwy. 3015, 
FJorence, SC 29504-0636, Tel: 803-662-4728, TELEX: 220 
883 TAlJR, FAX: 803-667-8142; FSC No.: 58368; EqlI.:2O; 
SIs. MgT; Joseph A (Jay) Falcone Jr. 

GABRIB.. ELECTRONICS. Box 70, Scarborough Indl PI<., 
Scarborough, ME 04074, Tel: 207-883-5161, TaEX: 95-
0113, ESVLNK: 62042511, FAX: 207-883-4489; Empl: 
225; SIs. MgT; 0. B. Crisman 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 691 



GAGE A Manufacturers and Sales Offices Directory 
GAGE APPliED SCIENCES INC., 5905 St Francois Ad., 

St Laurent, Que., Canada H4S1B6, Tel: 514-337-6893, 
FAX: 514-337-8411; ErTJll: 4; Sis. Mg,o Mark Diamond; 
Dist. Mg': Stanley M. Diamond 

GALILEO aECTRQ-OPTICS CORP, Galileo Park, P.O. 
Box 550, Stur1:lridge.MA 01568, Tel: 508-347-9191, 
TB.EX: 4999014; FSC No.: 28719; ERJ)l: 500 

GALIL MOTION CONTROL., INC, 1054 Elwell Ct. Palo 
Alto, CA 94303, Tel: 415-964-6494, TaEX: 171409, FAX: 
415-964-0426; Err.,l: 10;. SI$. Mg,: Usa Wade 

GAMMA-F CORP. Electromagnetic Sciences, Inc.. 
3051 Fujita St, Torrance, CA 90505, Tel: 213-539-6704, 
TaEX: ITT 429694, FAX: 213-53!H463; FSC No.: (CAGE) 
50478; Err.,l: 70; SI$. Mg,: Dennis L Deck 

FAX.: 904-677-3039 
GAMMA HIGH VOLTAGE RESCH, .INC" 1 096 N. U.S. 

Hwy, No. 1, Ormond Beach, FL 32074, Tel: 9\14-677-7070; 
ErTJll: 15 ....................... , ......... 001768-1769 

Local Sales Offices & Reps 
CA Pasadena, A-F SIs. Engrg. ............ 213-681-5631 
CA Santa Cruz, Le Rep . . . . . . . . . . . . . . . . . .. 408-458-0667 
NJ Nutley, IIwin Brill SI!l- ................. 20H,67-<l653 
NM Albuquerque, Cleveland Enlprs. . . . . . .. 505-265-7693 

GAMMA SCIENTIFIC INC. 3777 Ruffin Ad., San Diego, 
CA 92123, Tel: 61~27~8034, TaEX: 6~7938; Err.,l: 65; 
SIs. Mg,o Robert Ruff 

GANDALF DATA INC. Gandalf Technologies Inc.. 
1020 S. Noel Ave., Wheeling. IL 80090, Tel: 312-541-6060, 
8Oi>-GANDALF, FAX: 312-541-6803; Err.,l: 3506; SIs. 
Mgr: Keny Hawkins 

GANDALF TECHNOlOGIES, INC, See Gandalf Dala, 
Inc. 

GAP INSTRUMENT CORP. 40 Oser Ave., Hauppauge, 
NY 11788, Tel: 516-273-0909, FAX: 516-273-0948; FSC 
No.: 00807; Err.,l: 50 

GARDINER SOLDER CO. Div. of Gardiner Melal CO. 
4820 S. ~I Ave., Chicago, IL 80632, Tel: 312-847-
0100, FAX: 312-847-2314; ERJ)l: 100; SI$. Mg': Robert 
Nesnldal 

GAR ENTERPRISES, 2029 N. Uncoin Ave., Pasadena, CA 
91103, Tel: 818-796-0765, FAX: 818-798-1466; FSC No.: 
18017; ERJ)l: 45 

GARNER GLASS CO. 177 S. Indian Hill Blvd., Claremont, 
CA 91711, Tel: 714-624-5071, FAX: 714-624-7212; FSC 
No.: 53101; ERJ)l: 50; Sis. Mgc Joseph C. Hyatt 

GARRY ELECTRONICS, Div. of Brinlec Corp. 9 
Queen Anne Ct., LagtKJme, PA 19047, Tel: 215-~2300; 
Err.,l: 100; Sis. Mgr: Tom Malek;· Dist. Mg,: Kate Simpson 

FAX.: 609-261-7300 
GASKET DYNAMICS, INC" 14 King St, P.O. Box 45, Mt 

Holly, NJ 08060, Tel: 609-261-8100, 800-541-2500, 215-
922-8046; Err.,l: 19; SI$. Mgr: Edward Rosenthal; Dist. 
Mgr: Robert LeVigne . . .. . . . . .. . . . ..•. . .. ... . ... C-1618 

Local Sales Offices & Reps 
CA Brea.............................. ... 714-5~2117 

CT Meriden .............................. , 203-238-6812 
GA Atlanta ............................... 404-446-8090 
IL Itasca ...•............................ 312-25!HlO15 

Locat Distributors 
CA Los Angeles, Battery SpeciaKies ...... 213-437-1809 
CA San Diego, Tauber Elctms. ........... 61~274-7242 

CA San Jose. Rose Elctms. .............• 408-943-0200 
GA Norcross, Applied Power ............. 404-263-0421 
IL 9hicago, Joseph Elctms. ............ ;. 312_297-4200 
IL Chicago, Power-Pal<, Inc. ............. 312-966-8000 
MA Boston, Adcour ....................... 617-784-8123 
MI Brighton, Applied Power ....... ; ...... 313-2~6550 
MN St Pau~ Shelley-Ragon . . . . . . . . . . . . . .. 800-328-9427 
NJ Clifton, Engrd. Assemblies ............ 800-422-6837 
NC Raleigh, Engrd Asaernblies ........... 800-950-9111 
OH Columbus, Promark .................. 614-876-8685 
TX HoUslon, Kent Elctms. .......... :..... 713-780-7770 
TX Houslon, Southwest EIctms. .......... 713-240-4000 
WA Redmond, Priebe Elctms.lnc ......... 206-681-2363 

GAVIlT WIRE & CABLE, BrOOkfield, MA 01506, Tel: 508-
687-8476, FAX: 508-667-5126; Empt: 75 

GAYNOR ELECTRIC CO., 135 South Main St, P.O. Box 
316, Thomaston, CT 06787-Q316, Tel: 203-283-4388, FAX: 
203-263-4107; Empl: 50; Sis. Mg,: Robert Heche; Dist. 
Mg,: Robert Heche 

GG-THORSEN, 1801 Morgan St, P.O. Box 1209, Rockford, 
IL 61105-1209, Tel: 815-966-9661, TELEX: 383956 GC 
Elect; Empl.: 280; Sis. Mg,: Larry Adams; VP SIs.; Dis!. 
Mg,: Raymond D. Camacho 

GEBEX CORPORATION,2221 Walnut Hill Ln. Irving. TX 
75036, Tel: 214-550-6955, FAX: 214-580-0173; Empl.: 35 

GECO, 145 Penn St, Millheim, PA 16854, Tel: eI4-34~5656, 
FAX: 814-34~5657; Empl: 25 

GEMIN~ 103 Mensing Way,Cannon Falls; MN 55009, Tel: 
507-263-3957, soo,533-3631 , FAX: 507-263-5987; Sis. 
Mg': Gary Peerson ...................... C-l054-l0SS 

Local Sales Offices & Reps 
AR North Uttle Rock, Leo Bar1<er Co. ..... 501-634-2537 
CA San Diego, Gemini Inc. ............... 800-533-3631 
CA Santa Clara, Ross Mktg. Assoc. ....... 408-968-8111 
CA Victorville, Gemini Inc. ................ 800-533-3631 
CO Broomfield, Conners Co ..... ,......... 303-466-9628 
FL Orlando, Gemini Inc. .................. 800-533-3631 
GA Atlanta, Wallace Elctm. SIs. ........... 404-634-3159 
IL Palatine, JRS Assocs. ................ 312-991-6626 
IN Noblesville, R&D Elctms. ............ 317-84~2026 

MD Glen Bumie, FreedrnaoHAaKa Assocs. 
....................................... 301-837-3155 

MA Brookline, Harman Assocs. ........... 617-232-6687 
MI Dearborn, Pitcher-Poulin, Inc. ......... 315-582-5450 
MO St LOUiS; Harris Hanson Co. .......... 816-763-6200 
NY Endwel~ Reagan Compar Inc. ......... 607-754-2171 
NY New Hartsford, Reagan Campar ...... 315-732-3775 
NY Rochester, Reagan Cornpar Inc. ...... 716-271-2230 
·NC Kernersville, Wallace actms. SIs. .... 91~996-2742 

OH Cincinnati, Bob Gilbert & Assocs. ..... 513-574-1932 
OR Forest Grove, Doran SIs., Inc. ......... 503-357-3333 
PA King of Prussia, Freedman-Malta Assocs. 

. . . . . .. . . ... .. . ... . . . . . . . . . . . . . .. .. .. .. 215-337-9211 
TX Dallas, Kay Todd Assoc. .............. 214-458-8833 
TX Taylor, Gemin~ Inc... . . . . .. . . . . . . . . . .. 512-352-5207 
lIT SaIl lake City, Conners Co. . .. . . . .. ... 800-533-3631 
WA Redmond, Doran SIs., Inc. ............. 206-685-1685 
WI Wauwatosa, Larsen Assocs. .......... 414-258-0529 
Can Markham, Ont, Avotronics, Ltd ....... 416-475-2024 

GEMS SENSORS DIVISION, IMO Delavallnc., Cowles 
Ad, Plainville, CT 0602-1198, Tel: 203-677-1311, TaEX: 
99-306, FAX: 203-747-4244; Empl.: 203; SIs. Mgr: M. W. 
Brown; Dist. Mgr: M. W. Brown 

GEN/caMP INC., 6 Algonquin Rd, Canton, MA 02021, Tel: 
617-628-2008; SIs. Mg,: G. Nutter 

GENCO PRECISION CORP. 247 Skidmore Road, Deer 
GASKET INTERNATIONAL INC. 49 Ackerman SL Park, NY 11729, Tel: 516-242-3006, FAX: 516-242-3118 

Bloomfield, NJ 07003, Tel: 201-338-6814; Err.,l: 5; SIs. 
Mgr_' Russell L Steinman 

GATES, GEo. W. & CO., INC., 1209 Hempstead Tpke., 
Franklin Sq, NY 11010, Tel: 516-352-2904; Err.,l: 10; SIs. 
Mgr: T. E. Schulz, Jr 

GATES ENERGY PRODUCTS, P.O. Box 114, 
Gainesville, FL 32602, Tel; 904-462-3911, TWX: 810-836-
6500, FAX: 904-462-47?6; ErTJll: 3300; Sis. Mg': C. W. 
Garstang; Dist. Mgr: K $paJ1<s ... , ...... 001496-1499 

GENERAL AUTOMATIC CORP., See.E-Tron Corp. 

GENERAL BUSINESS TECH. 1691 McGaw Ave., Irvine, 
CA 92714, Tel: 714-261-1891, FAX: 714-261-8285; Empl.: 
44; Dist. Mgr_' Barbara A. Foy 

GENERAL CABLE CO., Fiber Optics Div.l Cragwood 
Ad., S, Plai(lfield, NJ 07060, Tel: 201-76~32OO, TaEX: 
642892; Sis. Mg': Pieter deBruijn 

General . 
-lCableQ 

FAX: 919-284-5148 
GENERAL CABLE CO, 250 Overton Dr, Kenly, NC 

27542, Tel: 91~284-5144; Sis. Mg': Dee Stinnette 
........................................... C-1856-1857 

Local Sales Offices & Reps 
AL Madison, Mock Assocs., Inc. .......... 205-355-1402 
IL Wheaton, Chadra-Schilke . . . . . . . . . . . .. 312-653-8126 
MN Minneapolis; Northslar Comps. ....... 612-553-1868 
NJ Moun~nside, Henry G. Richter, Inc. .. 201-233-4615 
NY Fayetteville, Henry G. Richter, Inc. ..... 315-637-8713 
NC Cary, Wagoon Elctms., Inc. ......... ".. 91~1-1327 
OH Rocky River, Hiftebrant Indl Sis.. ...... 216-333-5600 
PA Phoenixville, Henry G. Richter, Inc. .... 215-495-6176 

GENERAL CHEMICAL CORPORATION, Nichols Road, 
Pittsburg, CA 94565, Tel: 415-685-1450, FAX: 415-458-
9271 

Distributor 

GENERAL CONTROLS, INC. 2350 Brickvale Ave., Elk 
Grove Village, IL 60007, Tel: 312-595-2152 ........ 651, 784 

"2;;~ Manufacturers 

FAX.: 317-898-2917 
GENERAL DEVICES CO;, INC" Box 39100, 

IndianapoliS; IN 4623~9632, Tel: 317-897-7000; Err.,l: 
250; Sis. Mgr: Jack Bradford; Dist. Mgr: Dan McCauley 
................................................. C-l056 

Local Sales Offices & Reps 
AL Huntsville, Hughes Assocs., Inc. . . . . • .. 205-533-9106 
lIZ Phoenix, Snyder Engrg. ..........•.... 602-27~2O1 0 
CA Fullerton, Groh Assoc. ........•.....•. 714-837-9871 
CA San Jose, Arnold Tech. SIs. ... . . . . . . . . 408-954-0400 
CO Broomfield, Summll West Mktg. ,...... 303-460-9600 
CT North Haven, Coakley, Boyd & Abbett 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 203-461-2828 
FL Deerfield Beach, J. Krutek & Assoc. ... 305-628-4837 
FL Maitland, J. Krutek ..............•..... 305-628-4837 
GA Norcross, Hughes Assocs., Inc. ....... 404-622-1587 
IL Northbrook, Howard Benjamin. . . •. . .. 312-272-2900 
IN Noblesville, Century Elctms. .......... 317-~2026 
KS Overland PI<., Thomas Dowell & Assocs. 

....................................... 913-648-7373 
MD Elicott City, Eastern Tech. Corp. ....•.. 301-461-7720 
MA Needham Heights, Coakley, Boyd & Abbett 

· .. . . . .. .. . . . . . . . . . . .. . .. . . . .... . .. . . .. 617-444-5470 
MN St Pau~ Northpoll Engrg. ............. 612-457-8000 
MS Corinth Hughes Assocs., Inc. ......... 801-287-2915 
MO St Louis, Thomas Dowell & Assocs. .. 314-84~234 
NJ Mountainside, Henry G. Richter....... 201-233-4615 
NY Fayatteville, H.G. Richter .....•..•...... 315-637-6713 
NC . Raleigh, Hughes Assocs., Inc. ...... . • .. 91 ~ 762-2065 
OH Cleveland, Electronic Comps., Inc. .... 216-331-5330 
OH Dayton, Electronic Comps., Inc. ....... 513-866-3340 
OK Tulsa, Advance Tech. Sis. ............ 918-664-0462 
TN Jonesboro, Hughes Assocs.,Inc. ...... 615-753-2719 

. TX Austin, Advance Tech. Sis. .•......•... 512-331-9979 
TX DallaS, Advance Tech. Sis. ........•... 214-340-1300 
TX Houslon, Advance Tech. Sis. ......... 713-440-3868 
WA Olympia, Bergford & Assocs. .... : . . . . . 206-866-2001 

Local Distributors 
lIZ Tempe, Acacia/vWR Elctms. ....•.... 602-884-2874 
CA Irvine, AcacialVWR EIctms. . . . . . . . . . .. 714-660-0634 
CA San Diego, AcacialVWR Elctms. ..... 61~565-4365 
CT South Windsor, Car-Lac Elctms. ...... 203-262-<l631 
MA Mittord. Car-Lac Elctms. .............. 508-478-7797 
MA Newton, In-Stock Products Co. ....... 617-964-6200 
MO Maryland Heights, French Gerleman EIec. Co. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 314-56~3122 
NJ Atlantic Highlands, Freedom EIctms. Inc. 

· ., ..................................... 201-872-2300 
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Manufacturers and Sales Offices Directory 
NY Bohemia, Car-l.ac EJctms. ............ 516-567-4200 OH Lancaster. Celn Forlaw ............... 614-fl54-48OO 
OH Cleveland, Car-l.ac EJctms. ....•.....• 216-881-(Kl50 TX Dallas, CeIn & Co. .•.•..••............ 214-247-3901 

GENERAL DIGITAL CORP, 160 Chapel Ad., Box 1657. GENERAL NUMERIC CORPORATION, 390 Kent 
Manchester. CT 06040, Tel: 203-647-9700. FAX: 203-872- Avenue, Elk Grove ViUage, IL 60007. Tel: 312-640-1595, 
4681; EmpI.: 50 TELEX: 210036, FAX: 312-228-5490; EmpI.: 125; SIs. 

Mgr: James Scott 
GENERAL ELECTRIC CO, Accessory Equipment 

Plant. 1265 BasIon Ave., Bridgeport, CT 06602, Tel: 203- GENERAL POWER CORPORATION, 1045 S. East St., 
382-2000; TELEX: 98-4209; EmpL: 700; SIs. Mgr: H. C. P.Q. Box 65008, Anaheim, CA 92815. Tel: 714-958-9321. 
Wallace TELEX: 678870; FSC No.: 04801; EmpL: 200; SIs. Mgr: 

GENERAL ELEC. CO, ElecIromaterials Dept, 1350 
South Second Street, Coshocton, OH 43812, Tel: 614-622-
5310, TELEX: 81G-255-2921; ErI1JL: 600; SIs. Mgr: DE 
Allen 

GENERAL ELECTRIC CO, Instrument Prods. 
Section, See Yokogawa Corp. of America 

GE MICROELECTRONICS CENTER, GE Aerospace. 
p.o. Box 13049, Reseerch Triangle Park, NC 27709. Tel: 
919-549-3100. FAX: 919-549-3598; FSC No.: IHl38; 
EmpL: 400; SIs. Mgr: Donald a Dickerman, Jr. 

GENERAL ELECTRIC SOlID STATE DIV, G.E 
Corporation, Route 202, Somerville, NJ 08876, Tel: 201-
685-6530, FAX: 201-685-7008; FSC No.: 19089; SIs. Mgr: 
Edward Parker; D/st. Mgr: Thomas PIterra 

GENERAL ELECTRIC CO, R.B.AY OPERATION, 
See Genicom Corp. 

GENERAL FIBER OPTIcs, INC, 98 Commerce Ad., 
Cedar Grove, NJ 07009. Tel: 201-239-3400, TELEX: 
132741. FAX: 201-239-4258; SIs. Mgr: Herb BerkowItz 

GENERAL HARDWARE MFG., 60 White St., New York, 
NY 10013, Tel: 212-431-6100. FAX: 212-431-6499; SIs. 
Mgr: Tom McGannon 

GENERAL INDUSTRIES. Taylor & Olive St., Elyria, OH 
44035, Tel: 216-323-3136, FAX: 218-323-4017; ErI1JL: 
1000 

GENERAL INSTRUMENT. Govt Systems, 600 W. John 
St., C. S. 710. Hicksville, NY 11602-0709. Tel: 516-933-
3000. TELEX: 311512, TWK: 51G-221-1865, FAX: 518-
933-3432; EmpI.: 788; SIs. Mgr: A. HeckIer/C. Turner 

GENERAL lASER, INC, 7950 E Redfield Ad., Scottsdale, 
P;z 85260, Tel: 602-991-D674. FAX: 602-991-1462 

GENERAL MAGNETICS. 211 Grove St., Bloomfield, NJ 
07003, Tel: 201-743-2700; FSC No.: 99165; ErI1JL: 20 

GENERAL MANUFACTURING, 724 Ruberta Ave., 
Glendale, CA 91201. Tel: 818-243-2069; FSC No.: 10454 

GENERAL MIRCOCIRCUrrs. 760 Boston Ad., Billerica, 
MA 01821. Tel: 508-663-9101. FAX: 508-663-9132; EmpI.: 
40; SIs. Mgr: Michael Lioz 

FAX: 516-226-8966 
GENERAL MICROWAVE CORPORATION, 5500 

New Horizons Blvd, Amityville, NY 11701. Tel; 516-226-
8900, TELEX: 31G-287-78O; FSC No.: 11332; EmpL: 300 
.......... ...... ................... .... A'l784; 001276 

LDcsJ Sales 0ffIce8 & Reps 
AL Huntsville, Saber Assocs. ............. 600-327-D853 
CA Los Angeles, RF Assocs. ..•.......... 213-478-1586 
CA Palo Alto, RF Assocs. ................. 415-494-3331 
FL ApopIca, Saber Assocs. ......•...•.... 8OO-432-62ss 
FL BIadenton, Saber Assocs. .•.•.....•.. 800-432-6288 
FL Coral Springe, Saber Assocs. ...•...•. 8OO-432-62B8 
FL Melbourne, Saber Assocs. ............ 8OO-432-62B8 
FL Palm Bch., Saber Assocs. . • . . . . . . . . . .. 8OO-432-62B8 
GA Atlanta, Saber Assocs. ••... .. • . . . . . • . . 60().327-D853 
L Ml Prospect, CeIn Forlaw •. . .• . • . . . . .. 312-253-3578 
MA Billerica, Microwave MkIg. SpecIalIsts 

....••....••.•.•.•.•..... .••....•...... 506-887-1440 
NJ West Orange, EF Tech. SIs............ 201-731-7203 
NY Plainview. EF Tech. Sis. .............. 516-942-7400 
NY Rochester. TCS (Technical Corr1l SIs.) 

.. . •. . . . . . .• . .. . .. . . . . . • . . . . • •. . .. . •. . . 718-342-2406 
NC Clayton, Saber Assocs. ..••....•....•. 600-327-D853 

Ernest R Murillo; D/st. Mgr: Ernest R Murillo 

~ 
GENERAL 
RESISTANCE 

FAX: 203-481-8937 
GENERAL RESISTANCE, A Prime Technology 

Company. Twin Lakes Rd., P.O. Box 185, N. Branford, CT 
06471. Tel: 203-481-5721. TWX: 71G-452-3092; FSC No.: 
05591; EmpL: 80; SIs. Mgr: J. L Jamiesen ..... A'1950; 

001274-1275 

LDcsJ Sales Offices & Reps 
FL Jacksonville, sesco.lnc. •..•..••...•. 904-353-0149 
GA Roswell sesco. Inc. ••............... 404-458-6423 
IA Marion, Marsland Assocs., Inc. ..••.... 319-373-G586 
PA Bensalem, Electra-Tech ••...•.••..••• 215-245-7455 
TX Arlington, sesco. Inc. .........••..... 214-231-9364 
TX Humble, SESCO. Inc. ••.••..•........• 713-999-3510 
EKP Rajajinagar. Baneglore, EJctms. Continental ••• 3B8B85 

. Instruments 
P;z Tempe, 0uaItech, Inc. .•.•...• : .•...... 
CA Long Beech, Saber Entprs. ........... . 
CA Moumain View. Gado 1nsIr. SIs. •••.••• 
CA San Diego, Saber Entrps. ......•.....• 
CO LiIIIeIon, Radco •.....•.••............• 
CT Cheshire, MECO. Inc. ..••..•.....•...• 
GA AItanta, sesco •....••.••.••....•.•..• 
IL Des Plaines, Marsland Assocs. ...... . 
LA Beton Rouge, SESCO .•..••.........• 
MD Joppa, EIecIra-Tech .•.••..•.......... 
MA R~ng, MECO. Inc. ••.••.••..••....•• 
MN Minneapolis, Marsland Assocs. .....•. 
MD St Louis, Marsland Assocs. •.......... 
NJ Hillsdale, CB Associates ••••.••.••.... 
111M Albuquerque, Qualtech ..•..•.•..••.•. 
NY Rochester. TA&REP. Inc. .•..•........ 
NY Schenectady. Tae-Rep, Inc. ••.•.•••••. 
NY Whitney Point, TAE-REP. Inc. ........ . 
OH Dayton, RIXAN Assocs. ..•....•.•...•. 
OH Stow. Rixan Assocs. ................. . 
OK Broken Arrow. SESCO •..•..•.•..•.••. 
TN Hixson, sesco. Inc. ..•......•..•..•.. 
TX Austin, SESCO ...................... . 
TX Houston, SESCO .................... . 
TK Plano, SESCO. Inc. ..••............•.. 
TX Richardson, SESCO .••...•.....•..•.• 
VA Dumfries, Electra-Tech ..•..•..•.•..•. 
WA Seattle, Datacom Assocs. ............ . 
WI New Berlin, Marsland Assocs. ....... . 

Coqxlnents 
P;z Tempe, Qualtech, Inc. ••.••.........•.• 
CA Saratoga, TESTCO ..•............•... 
CO Golden, J. F. Hurlbut Co. ............. . 
MD Rendailstown, Beacon North, Inc. ..•.• 
MI Fannington, W. R Hurrvnon & Assoc. 

OH Dayton, RIXAN Assocs. ...........•..• 
OH Stow. Rixan Assocs. .•...........••... 
TK Dallas, Blackbum Assocs. ........•... 
TX Houston, Blackbum Assocs. ......... . 
UT Salt Lake City. J. F. Hurlbut Co. •...... 
VA Sterling, Beacon North, Inc. •........•• 

LDcsJ DlstributolS 

602-967-4655 
213-595-5646 
415-961-2222 
619-271-1523 
303-794-4279 
617-944-6880 
404-458-6423 
312-298-2820 
512-892-2490 
301-8n-0344 
617-944-8860 
612-545-4481 
314-991-1399 
201-664-6230 
505-243-5605 
716-586-8710 
607-692-3705 
607-692-3705 
513-276-4216 
216-886-2909 
916-622-3888 
615-588-5455 
512-692-2490 
713-999-3510 
214-887-8880 
214-231-9364 
703-67().6962 
206-285-2525 
414-788-6611 

602-967-4655 
406-253-1900 
303-279-n96 
703-478-2460 

313-474-0661 
513-279-4216 
216-886-2909 
214-75().8927 
713-463-1354 
601-531-7472 
703-478-2460 

CA Saratoga, TESTCO •••.••••.•••••..••. 406-253-1900 
OH Dayton, RIXAN Assocs. .•.... ..•....•. 513-276-4216 

GENERAL SCANNING. 500 Arsenal St., P.O. Box 307. 
Watertown, MA 02272, Tel: 617-924-1010, TELEX: 443-
0105, FAX: 617-926-0708; EmpL: 275; SIs. Mgr: Richard 
Cokmna . . . . . • . . . . . .. . . . . . . . •. . . . . . . . . . . . .. . . . .. 001438 

Local Sales 0ffIce8 & Reps 
CA Redondo Bch., Gen. Scanning ...•..•. 213-543-4525 

GENERAL SEMICONDUCTOR IND. INC, Square D 
Company. 2001 W. 10 PI., Tempe, P;z 65281. Tel: 602-
988-3101. TWX: 910-950-1942, FAX: 802-986-6396; FSC 
No.: 24444;19500; EmpL: 625; SIs. Mgr: WilHam Hennigan; 
D/st. Mgr: William Hennigan 

GENERA 
Local DisIJibuIor8 

AL Huntsville, Bell/Graham •.•.••••.•••.• 205-837-1074 
AL HuntsviUe, Hammond EJctms. ..•.....• 205-830-4764 
AL Huntsville, PIoneer-TechnoL .......... 205-837-9300 
P;z Phoenix, Future EJctms. .•.....•..•..• 602-968-7140 
P;z Tempe, Bell Inds. ••.•••.•..•.•.•..•.•• 602-968-7600 
CA Chatsworth, Future EJctms. ........... 818-70D-0914 
CA Garden Grove, BeIIInds. •.•.•.•..•.•.• 714-220-D681 
CA Gardena, BelIInds. .•.••.•...•...••..• 213-515-1600 
CA Irvine, Future EJctms. ................• 714-25G-4141 
CA Rocklin, BeIIInds. ••.••.•.•.•..•.•.•.•• 916-852-0414 
CA San DIego, Bellinds. ..•.•.••.•.•.•.••• 619-288-1277 
CA San DIego, FUlure EJctms. .••...•..•.. 619-278-5020 
CA Sen Jose, All American Transistor .... 406-287-0190 
CA San Jose, FUlure EJctms. ........•.•.. 408-434-1114 
CA Sunnyvale, Bellinds. • . • . • . • . . • . • . • . • . • 406-734-6570 
CA Thousand Oeks, Bellinds. ••.•.•.•.•.• 1105-499-6821 
CA Torrance, Atl American Transistor..... 213-320-0240 
CA Yorba Uncia, Zeus Comps............. 714-921-11000 
CO Westminster. Future EJctms. .......... 303-421-0123 
CO Whea1ridge, BeIIInds.................. 303-424-1985 
CT Norwalk, PIoneer EIectr. •............• 203-853-1515 
FL Altamonte Springs, PIoneer-Technol .• 407-834-9090 
FL Deerfield Beech, PIoneer-Technol .•.• 305-428-B877 

General Instrument 

Over 
10.000.000 

Diodes 
in Stock • 

The 
Largest 
Relay & 

Switches 
Distributor 

in the \<\brld. 

Orders Placfll by 3:00 pm. are 
Shipped the Same Day 

(213) 452·1229 (415) 835-1500 
1301 Olympic Blvd.. • 1026 6111 Aven .... 

510 .... Monica. CA 90404 oakland. CA 94606 

FROM STOCK 
GENERAL 

INSfRUMENT 
BRIDGES AND 
RECTIFIERS 
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GENERA Manufacturers and Sales Offices DireCtory 
FL FI. Lauderdale, Hammond EIcIms. .... 
FL MIamI, All American Transistor ...•.... 
FL Orlando, Hammond EIcIms. ..•....•. ,. 
GA Norcross, BelVGraham EIcIms. ...... . 
GA Norcross, Hammond EIcIms. ........ .. 
GA Norcross, Pione«-TechnoL .......... . 
IL Elk Grove Village, BeD Inds. .......... . 
IN FI. Wayne. BeIVGraham ............ .. 
IN Incianapolis, BelVGraham EIcIms. ...• 
IN IncIanapoIs, Pione«-standard ....... . 
KS Lrixa. Pioneer-standard .......... .. 
MD Gaithersburg. Pioneer-TechnoL ...... . 
MD Rockville, All American Transistor .... . 
MA Lexlngtori, Pioneer-Electr ............ .. 
MA Wilmlngtori, Jaco Camps. ............ . 
MI Ann Harbor, BelVGrahamEIcIms. .. .. 
MI Grand Rapids, Pioneer-standard ..... . 
MI Uvonla, Pioneer EIecIr. .. ............ . 
MN Eden Prairifi, Pione«-standard ...... . 
MO Kansas CIty, LCOMP ................ . 
MO Maryland HgIs., LCOMP ............ .. 
NJ Pinebrook. Nu Horizons ..... ' ........ . 
NJ W. BerlIn, GCI ...................... .. 
NM Albuquerque, Belllnds. ............. .. 
NY I;Iirighamton. Pione«-EIectr. . ....... .. 
NY Fairport, Pione«-Electr ............... . 
NY Hauppauge, Jaco EIcIms. ............ . 
NY N. AmiIIyviIIe, Nu Horizons .......... .. 
NY Port~, zeus Camps. , ........ .. 
NY Ronkonkoma, AH American Transistors 

305-973-7103 
305-621-8282 
407-849-6060 
404-662-0923 
404-449-1996 
404-44&-1711 
312-640-1910 
219-423-3422 
317-875-8200 
317-84&-7300 
913-492-0550 
301-82Hl660 
301-251-1205 
617-861-8200 

Local Sates Offices & Reps 
p;z Teql8, Genioom Corp. .............. . 
CA Bell Canyon, GenIcom Corp. ........ .. 
CA Fremont, Genioom Corp. ....... " ..... . 
CA Santa Ana, Genioom Corp. ........... . 
CA Westlake, Genioom Corp. ............ . 
CT Meriden, Genicom Corp. .......... " •. 
GA Norcross, Genioom Corp. ........... .. 
IL Rolling MeadQws, G8hcioom Corp. •••• 
MD Rockville, Genioom Corp. ............ . 
MA Woburn, Genioom Corp. ............ .. 
MN Bioomingtori, Genioom Corp. ••••..••• 
NJ Edison, Genioom Corp. .............. . 
NY Hauppauge, Genioom Corp. ........ .. 
TX Dallas, Genioom Corp. .............. .. 
can Nepean, Ont, Genioom Corp. ••••••••• 

Local DisIributOts 
CA Santa Ana, NoISIan .................. . 
FL Orlando, T & T Prods., Inc. ........... . 
MD Towson, Electronic Camp. Sis. ••.••••. 
NY FanningcIaIe, Midway IndL EIctms., Inc. 

602-968-8999 
616-884-1638 
415-796-7600 
714-549-5101 
805-373-9509 
203-238-8876 
404-449-1021 
312-577-1100 
301-770-4434 
201-737-9696 
612-854-2909 
201-736-9696 
516-434-8229 
214-387-5774 
613-726-0215 

61 N!73-1660 
313-871-9093 
616-898-1600 
313-525-1600 
612-94+3355 
816-221-2400 
314-291-8200 
201-575-3510 
601H68-8767 
505-292-2700 
607-722-9300 NO 
716-381-7070 OH 
516-273-5500 OH 
516-226-6000 OH 
914-937-7400 OH 

....................................... 516-293-6600 

516-981-3935 

Charlotte, EIecIronIcs MkIg. Corp. •.•.. 704-394-8195 
Cleveland, EIecIronIcs MkIg. Corp. ...• 216-442-3441 
Columbus, EIecIronIcs MkIg. Corp. .... 614-299-4161 
Dayton, EIctms Mklg.Corp. ........... 513-276-5745 
H~1and Heights, Eleclronlcs MkIg. Corp. 
....................................... 216-442-3441 

NY Woodbury, Pioneer EIec. .............. 516-921-8700 
TX Dallas, Associated Aircraft Supp. Co. .. 214-331-4381 
WA Redmond, Pan PacIfic Ek:tms., Inc. .... 206-881-7252 

NO CharIot1e, Electronic MkIg. Corp. ...... 704-394-6195 
NO Charlotte, Pioneer-TechnoL ........... 704-527-8188 
NO ~ Hammond EIcIms. ...•... 919-275-8391 
NO Raleigh, Century Electr. ...... ......... 919-782-2116 
OH ClnciMali, Schuster Electr. ........... 513-489-1400 
OH Cleveland, Pione«-stlIndard .......... 216-587-3600 
OH Columbus. Electronic MkIg. Corp. ..... 914-299-4167 
OH Dayton, Pioneer-standard............ 513-236-9900 
OH HIghland HgIs., Electronic MkIg. Corp. 

OH Twinsburg, Schuster EIecIr ...... ; .... . 
OR Beaverton, Future EIcIms. .......... .. 
OR Lake Oswego. BeHInds. ............. . 
PA Horsham, Pione«-TechnoL .......... . 

GENISCO MEMORY PRODS. CORP. 10674 Hope St, 
Cypress, CA 90630, Tel: 714-22<Hl72O, TWX: 910-347-
6773, FAX: 714-952-1932; FSC No.: 96882; ~: 248; 
5/8. Mgr: John KrlH 

GENISCO TECHNOlOGY CORP. 14930 E. Alondra 
Blvd., La MIrada, CA 90638, Tel: 714-523-7001, TWX: 91 0-
346-6773, FAX: 714-522-1058; FSC No.: 07249; ~L: 
450; 5/8. Mgr: Rita DeiQich 

GENISCO TECHNOlOGY CORP. 14930 E. AIoncn 
Blvd., La Mirada, CA 90638, Tel: 714-523-7001, TWX: 910-

GEYER SYSTEMS, See GSI Corp. 

GGB INDUSTRIES, INC., Picoprobe Divisiol\ PO Box 
10958, Naples, FL 33941, Tel: 813-843-4400, TELEX: 
138692 GGB, FAX: 813-643-4403; 5/8. Mgr: Greg Boll 

GHIB..METTI, INC., 8290 Sunset Blvd., Ste. 1126, Los 
Angeles, CA 90026-8770, Tel: 21~511', TWX: 910-
321-:1903; EmpL: 4; 5/8. Mgr: David Mendoza 

GIANNINI INSTITUtE, 51-555 Madieon St, Indio, CA 
92201, Tel: 619-347-2933, FAX: 619-342-4006; FSC No.: 
24727; EmpL: 10; 5/8. Mgr: John Philips 

GIBSON/EGAN, See Textool Test & Interconll6Ct 
Prods. Dept, 3M, Electronic Prods. Div. 

GIC THERMODYNAMICS, 2811 Pannenter, RoyaJ Dak, 
MI48073, Tel: 313-280-1649, TELEX: 23-5714, FAX: 313-
290-0996; ~: 20; SIs. Mgr: Demy Desmond 

GIDDINGS & LEWIS ELECTRONIcs, A Unit of AMCA 
Intemationa~ 666 S. Military Ad, p.o. Box 1658, Fond du 
Lac, WI 54935, Tel: 414-921-7100, TELEX: 26-2722, TWX: 
910-275-1100; EIT1'L: 200; 5/8. Mgt: J'1I'I1 WIckert 

GIL TRONIX, 1430 O'Brien Driva, Menlo Pari<, CA 94025, 
Tel: 415-493-1300, TELEX: 345542, FAX: 415-493-5410; 
5/8. Mgr: Dave Li\tIefieId 

FAX: 617-938-5867 
GILWAY TECHNICAL LAMP, 600 w. Cummings PI<, 

Woburn, MA 01801, Tel: 617-935-4442, TELEX: 287617 
GWAY UR; FSC No.: 3T059; EmpI.: 17; 5/8. Mgt: Clark 
Benjamin UI; Dist. Mgr: W. C. Fotino ..... 11<1144-1149 

PA NonIsIown, Century EIecIr ............ . 
PA Pittsburgh, Pioneer-standard ........ . 

216"442-3441 
216-425-8134 
503-845-9454 
503-835-8500 
215-874-4000 
215-831-5400 
412-782-2300 
603-232-0872 
512-835-4000 
214-386-7390 
214-369-8023 
713-988-5555 
214-783-7010 
801-255-9611 
801-972-6489 
206-747-1515 
206-881-8199 
414-547-8879 
416-451-9600 
403-29!W1838 
41&&0-0400 
613-226-8840 

346-6773, FAX: 714-522-1058; FSC No.: 07294; EmpL: GIMIX, INC. 1337 W. 371h Place, Chicago, L.60609, Tel: 

SC Greenville, Hammond/Ernsoo ....••.. 
TX Austin, Pioneer-standard .... ; ...... .. 
TX Dallas, Pione«-standard ............ . 
TX Dallas, Texcomp .................... .. 
TX Houston, Pione«-standard .......... . 
TX RIchardson, Zeus Camps. .......... .. 
UT Salt Lake CIty, BelIInds. ............ .. 
UT Salt Lake CIty, Future EIcIms. ........ . 
WA Bellevue, Bellinds. ................. .. 
WA Ranond, Future EIcIms. ........... .. 
Wi Waukesha, BeD Inds. ................ . 
can .1lraJt1IIOn, ClnIaio, ZenIronIcs •.•.•••. 
can calgary, Alberta, Zentronics .......... . 
can Downs VIew, OntarIo, FutUre/Active .. 
can Nepean, OntarIo, ZenIronIcs .......... 
can Pointe-Claire, Quebec, Future EIcIms. 

.••••.••••....••..•.•............ ...... 514-894-7710 
Can St Laurent, Quebec, Zentronlcs....... 514-737.:w00 
can Winnepeg, Manitoba, Zentronics ...... 204-894-1957 

450; 5/8. Mgr: Stewart Brown 312-927-5510, FAX: 312-927-7352; ~: 14; 5/8. Mgt: 

GENISCO TECHNOlOGY CORP, Transducers 
Products Div. 650 Easy St, Simi Valley, CA 93065, Tel: 
805-581-3985, TWX: 910-494-4782; FSC No.: 65998; 
~: 450; 5/8. Mgr: John E. Smith 

Richard Don 

GLAR-BAN, A MARK IV COMPANY, 199 Wales Ave., 
Tonaw8nda, NY 14150, Tel: 716-694-5076, FAX: 716-694-
4682; EmpI.: 50; 5/8. Mgr: William H. Scoville 

GENNUM CORPORATION, Linear.Technology Inc., GlASGAlCOMMUNICATIONS, INC. 151 Veterans Dr. 
P.e. Box 489, Ste.A, Burlington, ON, CenadaL7R3Y3, Tel: NoIthvale, NJ 07647, Tel: 201-766-8062, TWX: 710-991-
800-283-9353, 416-632-2996, TELEX: 061-8525, FAX: 9565; ~L: 150; 5/8. Mgr: Bill Wechsler 
416-632-2055; ~l: 180; 5/8. Mgr: C. MarshalIIL H. Scott 

GENROCO. INC., 205 Kettle Moraine Drive North, SOnger, 
Wi 53066-9407, Tel: 414-844-8700, TELEX: 158279420, 
FAX: 414-844-6667; SIs. Mgr: Donald D. WoeIz; Dist. 
Mgr: Barbara PIck 

GENSTAR RENTAL ELECTRONICS, INC., 6307 Da 
Solo Ave., Suite J, Woodland Hills, CA 91367, Tel: 800-331-
3440 (In CA1800-227-8409, FAX: 818-715-9249 
........................ , ......................... 001277 

FAX: 201-534-5672 GENERAL TECHNOLOGY CORP. 6816 Washington 
Avenua, NE, Albuquerque, NM 87109, Tet 505-345-5591, 
FAX: 505-344-3227; ~: 105; 5/8. Mgr: RaJph H. 
Anderson GENTRON CORP. 6667 N. Simey PI., Milwaukee, Wi 

GLASSMAN HIGH VOLTAGE INc.. p.o. Box 551, 
Salem IndL PI<, Whitehouse Sta., NJ 06889, Tel: 201-534-
9007, TWX: 710-480-2839; ~: 60; 5/8. Mgt: John R 

GENERAL TRANSISTOR CORP. 216 W. Florence Av. 
Inglewood, CA 90301, Tel: 213-673-8422, TELEX: 653474, 
FAX: 213-672-2905; FSC No.: lP736; ~L: 39; 5/8. Mgt: 
AI Barrios 

GENERAL VIBRATIONS MFG. CO. 422 North Main St, 
Manchester, CT 08040, Tel; 203-846-0090; ~: 4 

53209, Tel: 414-351-1680, TELEX: 28861, FAX: 414-351-
4573; FSC No.: 270-7400; ~: 100; 5/8. Mgr: William 
Tennie; Dist. Mgt: W. SchmidI/o. Janes/a Faye 

Belden ......................... ,......... 001770-1783 

GLATZER INDUSTRIES CORP. 15 River St, New 
Rochelle, NY 10801, Tel: 914-576-2700; ErnpI.: 25; 5/8. 
Mgr: Patricia M. WytDe GEOPHYSICAL SURVEY SYSTEMS, INC. 15 

Flagstone Dr. Hudson, NH 03051, Tel: 603-889-4941, FAX: 
603-899-3984; FSC No.: 02-Q278834;~: 45; 5/8. Mgt: GLENAIR INC. 1211 AJr Way, Glendale, CA 91201-2497, 
J. V. Rosetta, Jr. Tel: 818-247-8000, TELEX: 67-3485, TWX: 910-437-2066, 

GENERAL WIRE PRODUCTS, INC., 425 Shrewsbury GEORATORCORP.,Box70,M~VA22110-0070, 
Street, Woroester, MA01604, Tel: 617"752-8280, FAX: Tel: 703-366-2101, TELEX: 692-431, FAX: 703-366-1078; 

FAX: 816-500-9912; FSC No.: 08324; ErI1lI.: 495; SIs. 
Mgt: Ronald E. PIIIIz 

617-753-2173; FSCNo.: 5F282; ErI1lI.: 58; 5/8. Mgt: 5/8.Mgr:JayGormIey ................... 002198-2199 GLENMARCMANUFACTURINGINC.970WoodIands 
Thomas P. Andrews, Jr. Pkwy. Vernon Hills, IL 60061, Tel: 31~ TELEX: 

FAX: 703-94g..:1416 

GERMANIUM POWER DEVICES, Box 3065, 
Shawsheen Village Sta., Ando_, MA 0181 0, Tel: 506-475-
5982, TELEX: 94-7150, FAX: 506-470-1512; FSC No.: 
53399; ~L: 100; 5/8. Mgr: R W. Kassiotis 

GETTYS, an AEG Company, 2701 N. Green Bay Ad, 

754427 GLEN UD, FAX: 312-834-9527; ErI1lI.: 13; 5/8. 
Mgt: David Greenwood 

GLEN MIlLS INC. 203 Brookdale St, Maywood, NJ 07607, 
Tel: 201-845-4685, TELEX: 134 658, FAX: 201-487-8469; 
~: 11; .SIs. Mgr: Stanley L Goldberg. 

Racine, Wi 53404, Tel: 414-637-8591, TELEX: 201-309, GLENRO, INC. 39 McBride Ave. ExtensioI\ Paterson, NJ 
FAX: 414-637-8400; ~:189; 5/8. Mgr: Ron Haenze, 07501, Tel: 201-279-5900, 800-922-0106, FAX: 201-279-
VP of Mklg./Sis. 91 03; ~: 50; 5/8. Mgr: Sterling Pitt 

GENICOM CORP~ 1 GenIcom Dr. Waynesboro, VA GETTYSBURG TRANSFORMER CORPORATION, GLOBAL SPECIALTIES, Interplex Electronics, Inc., 70 
, 22980, Tel; 703-949-1471,.TWX: 710-839-0407; FSCNo.: 1380 Old HanisbUJg Ad., P.e. Box 4358, Gettysburg, PA Fulton Terrace, p.o. Box 1942, New Haven, CT 06509, Tel: 
01528;~: 2300; 5/8, Mgr:W.Q Bare . 17325, Tel: 717-334-2191, FAX: 717-334-4961;~L: 65; 203-824-3103, FAX: 203-468-0080;~: 70;. 5/8. Mgr: 
........................................... B·1488-1491 5/8. Mgr: Charles A. Ritter DerrMarley 

694 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 
GLOBAL TECHNOLOGY INTERNATIONAL, INC, 

917-134111 Street S.W, Everett, WA 99204, Tel: 206-742-
91", ESYlNK: 759633, FAX: 206-743-7420; EmpI.: 61; 
SIs. Mgt; Ruskin A Whaley, V.P. Sis. & Mktg. 

GLOBE BATTERY DIV, See Johnson Controls, 
Globe Battery Div. 

GLOBE MOTORS, 2275 Stanley Avenue, Dayton. OH 
45404, Te!: 513-228-3171, TELEX: 288-224, TWX: 81c}' 
45~1642, FAX: 513-229-8531; EflllL: 580; SIs. Mgt; Bill 
Pelfrey; Dist. Mgr; Tom Coyle 

GLOBE PLASTICS, 1342 s. Signal Dr, Pomona. CA 91766, 
Tel: 71+623-2747; FSC Il10.: 21071; Empl: 23; SIs. Mgr; 
J. R. Humplveys 

GLOBE UNION, See Johnson Controls, Globe 
Battery Div. 

G GlobTek 

FAX: 201-861-0740 
GLOBTEK. INC., 7700 Marine Ad, N. Bergen, NJ 07047, 

Tel: 2OH16H1246, TELEX: 755579; EmpL: 20; SIs. Mgt; 
Frank Albano; Dist. Mgr; Robert McCarty 
..•. A'1688-1668, 2303; a'1369, 1493; C'1369, 1859; 

001784-1785 

GM NAMEPLATE, INC, 2040 151hAve. West,Sea\l1e, WA 
98119, Tel: 206-284-2200, FAX: 206-284-3705; EmpI.: 
350; SIs. Mgt; Ed Westfall 

GMR CO, 8801 Sepulveda Blvd., Los Angeles, CA 90045, 
Tel: 213-216-9516, TElEX: 499 2468; EmpI.: 93; SIs. Mgt; 
Harvey Mushman 

GN NATIONAL ELECTRIC INC, 20639 Lycoming SI., 
Unit 8-1, Walnut. CA 91789, Tel: 714-596-1919, 714-596-
1337, 8Q(}.321-1266, FAX: 714-584-7938; EflllL: 7; SIs. 
Mgr; John Huang; Dist. Mgt; Kathy Yang 

FAX: 714-993-6023 
GOLDEN PACIFIC ELECTRONICS, INC, 560 S. 

Melrose SI., Placentia, CA 92670, Tel: 714-993-6970; 
EmpI.: 15; SIs. Mgr; Danel Smith; Dist. Mgr" Dane! Smith 
........................... a'1151;001027, 1786-1789 

Local S8Jes Offices & Reps 
CA Garden Grove,a8CO EIctms ........ 714-891-4621 
CA Nonvalk, Ed Rivers Assocs. ........... 213-868-1471 
CA San Jose, Applied EItcms MkIg ....... 406-971-9377 
CO Longmont, Butler Tech. SIs. ........... 303-651-7703 
u.. ArUngton Heights, MJ. PeIs<son & Assocs. 

.. '" . .. ..•..••..•..•..•.••. .•.. .. .. ... 312-577-8220 
NH Londondeny, Bennetron •••.•......•.. 603-432-9092 
NJ Wayne, Breen Assocs ................ 201-696-8663 
NY Syracuse, Northeastern EIctms., Inc... 315-455-7561 
OR Beaverton, Core II Mktg ......... .. .. .. 503-64 H1877 
UT Bountifu~ Duven Assocs .......... .. .. 801-295-0353 

GOOD-ALL ELECTRIC, INC, 3725 C8naI Olive, Fort 
CoIUns, CO 80524, Tel: 303-484-3080, 8O(HI26-7891 , 
TWX: 91 C}.93(}.9()15, FAX: 3!l3-484-8649; FSC Il10.: 22096; 
EmpI.: 100; SIs. Mgr; David J. Wilkening 

GORDON CO.:WATLOW, 5710 Kenosha SI., Richmond, 
IL 60071, Tel: 815-878-2211, TELEX: 72-2427, FAX: 815-
678-3961; EmpI.: 300 

GORDON, L, PACKAGING, 1050 S. Paca SI., Baltimore, 
MD 21230, Tel: 301-539-6537, FAX: 301-625-751 0; Empl: 
150 

GORDON PRODUCTs, 67 Del Mer Dr, Brookfield, CT 
06604, Tel: 203-775-4501; EmpL: 45; SIs. Mgt; Leon 
Najman; Dist. Mgt; Leon Najman 

GORDOS 
FAX: 501-636-2305 

GORDOS. A Flint Industries Company, 1000 N. 
Second SI., P.O. Box 824, Rogers, AR. 72757, AR 72757, 
Tel: 501-636-5000, TWX: 91c}'72(}.7998 ....... A'1741; 

a'1494-1506; 001180-1181 

Local S8Jes Offices & Reps 
CA Costa Mesa, Jim Pancake .......... .. 
CA Milpitas, Maxim EIcIm Sis. .......... .. 
CA San Diego, West EIcIm Sis. Co. •..... 
CA Westminsler, West EIcIm Sis. Co. • .. . 
CO Arvada, Gemini EIctms. .............. . 
CT Woodbury, Anacon Sis. Assocs. •...... 
FL Deerfield Bch, Florida ~ Inc. .. . 
FL Tampa, Florida ~ Inc. .......... . 
IL Schaumberg, Marian, Inc. ............ . 
IN Indianapolis, Hy-Tel< Sis. Co. ., ....... . 
MD Glen Bumie, Tri-Mark ................ . 
MA Wilrrington, Anacon Sis. Assocs. ..... . 
MI Troy, Pyramid Integrated Control Sys. 

....................................... 
MO Maryland Hgts., Ensco Rep, Inc. ...... . 
NJ Budd lake, Guido Assocs. .......... .. 
NJ Lawrenceville, DVS Co. .............. . 
NY Pittsford, NoetIHionsinger .......... .. 
NC Silver City, Crossroads EIcIm Assocs. 

OH Centerville (Dayton), Omega Sis., Inc. 

OH Shaker Hgts., Omega Sis., Inc. ...... .. 
OK Tulsa, Advanced Tech. Sis. .......... . 
OR Beaverton, Venture EIcIms., Inc. .•..... 
TX Austin, Advanced Tech. SIs. ........ .. 
TX Dallas, Advanced Tech. SIs. ........ .. 
TX Houston, Advanced Tech. Sis. ...... .. 
WA Bellevue, Venture EIctms., Inc. ....... . 
WI Grafton, MarIan, Inc. ................ .. 
WI Milwaukee, Bill Swanson ..•.•........ 
EXP AZ/Rogers, Gordos ................ .. 

Local Distributors 
AL Aubum, Interstate EIctrL Supp. . .•....• 
AL Binningham, Sesco .................. . 
AL Montgomery, Control Comps. ........ . 
AL Tempe, Control Design .............. . 
AZ Phoenix, Bell ........................ . 
AZ Phoenix, Future .................... .. 
AZ Tempe, Time EIctms. ................ . 
AZ Tucson, EIcIm Supp. ................ . 
AZ Tucson, Future ...................... . 
CA Anaheim, Control Design ............ . 
CA Anaheim, Tune EIctms. .............. . 
CA Chatsworth, Tune EIctms. ............ . 
CA Hayward, Kea EIctms. ........ : ...... . 
CA Irvine, Future ........................ . 
CA Irvine, Integrated EIcIms. ............ .. 
CA Los Angeles, Control Design ........ .. 
CA Los Angeles, EIec. Switches ........ .. 
CA Riverside, EIcIm Supp. .............. . 
CA Sacramento, Integrated EIctms. .....•. 
CA San Carlos, Control Design .......... . 
CA San Diego, EIcIm Supp. ............ .. 
CA San Diego, Time EIctms. ............ .. 
CA San Francisco, Control Design ....... . 
CA San Jose, Future .................... . 
CA San Jose, Integrated Elctms. .•...•.... 
CA Santa Ana, Ben-Dec ................ .. 
CA Santa Clara, Future .................. . 
CA Sunnyvale, Time EIcIms. ............ .. 
CA Torrance, Time EIctms. .............. . 
CO Denver, Bell ........................ .. 
CO Denver, Integrated EIctms. •.•••....•.• 
CO Englewood, Time EIcIms. ............ . 
CO Westminster, Future ................ .. 
CT Bethel, Future EIctms. .............. .. 
CT Cheshire, Time EIcIms. .............. . 
FL AltamOnte Springs, Control Design •..• 
FL Clearwater, Future .................. .. 
FL Ft Lauderdale, Control Design ...... .. 
FL Ft Lauderdale, Hammond .......... .. 
FL Ft Lauderdale, Tune EIctms. ........ .. 
FL lakeland, AA EIec. .................. .. 
FL Miarni,Sesco ........................ . 
FL Orlando, Future ...................... . 
FL Orlando, Hammond .................. . 
FL Orlando, Time EIctms. .............. .. 
FL St Petersburg, Sesco ................ . 
GA AIIan1a, Sesco ...................... .. 
GA Columbus, Interstate EIctrL Supp. ...•. 
GA Norcross, AA EIec. .................. .. 
GA Norcross, Future .................... .. 
GA Norcross, Time EIctms. .............. . 
GA Stone MIn., Control Design .......... . 
IL Addison,L Comp .................... . 
IL Addison, Pyramid Controls .......... .. 
I.L Algonquin, Marshal WoK ............ .. 
IL Chicago, Control Design ............ .. 
IL Chicago, Newark .................... . 
II. Genoa, Control Design .............. . 

714-751-6780 
408-946-6001 
61 ~233-0236 
213-493-5569 
303-428-5600 
203-266-0707 
3~1758 
813-960-7044 
312-303-5680 
317-887-2564 
301-761-6000 
617-27(}.3712 

313-362-5375 
314-423-3935 
201-347-4643 
609-896-1112 
716-588-9002 

91~742-2372 

513-434-5507 
216-751-9600 
918-684-0482 
503-626-7418 
512-331-9979 
214-34(}.13OO 
613-44(}.3888 
2Q6-454..4594 
414-337-6640 
414-543-2727 
501-636-5000 

205-821-3341 
205-988-6304 
205-264-3325 
602-829-7981 
602-966-7600 
802-272-7952 
602-967-2000 
602-79(}.1137 
802-882-0808 
213-821-1516 
714-937~11 
818-996-7200 
415-887-2900 
714-25(}.4141 
714-837-9960 
213-802-1371 
213-66(}.1310 
714-683-7300 
916-424-5299 
415-592-4808 
61 ~693-8222 
61~586-1331 
408-996-9197 
408-434-1114 
408-435-1000 
714-545-3968 
408-748-8550 
408-734-9888 
218-32(}.0880 
303-424-1985 
303-292-6121 
303-~8851 
303-65(}'o123 
203-743-9594 
203-271-3200 
305-788-3220 
813-578-2770 
305-782-1388 
305-973-7103 
305-974-4600 
813-665-8911 
305-832"()770 
305-767-6414 
305-84~060 
305-841-6565 
813-576-6991 
404-458-6423 
404-324-1000 
404-449-8670 
404-441-7676 
4Q4..448-4448 
404-97~3500 
312-628-1400 
312-543-0110 
312-658-8130 
312-862-7232 
312-784-5100 
815-784-6519 

GORDOS 
IL Hollman Estates, Integrated EIcIms. " 312-843-2040 
B.. Rockford, Pyramid Controls ........... 815-968-6386 
IL Schaumburg, Future. • . • • . • . • • • • • . • . • . 312-682-1255 
IL Wood Dale, Time EIcIms. ............. 312-350-0610 
IN Indianapolis, Control Design .......... 317-788-4559 
IA Cedar Rapids, Control Design ........ 31 ~73-2923 
KS WIChita, L Comp .... ...... .... ..... ... 316-265-8501 
LA Baton Rouge, Sesco .. .. .. .. .. .. .. .... 504-928-4951 
LA New 0r1eens, Cunier & Roser ........ 504-734-1147 
MD Columbia, Future ..................... 301-995-1222 
MD Columbia, Jaco ....................... 301-995-6620 
MD ColulTllJiar Time .. .. .. .. .. .. .. .. .. .. .. . 3OHI84-3090 
MA Peabody, Time EIctms. ............... 617-532-6200 
MA Westboro. Future EIctms. ............. 617-386-2400 
MA Wilmington, North-Star EIcIms. ....... 617-657-5155 
MA Wobum, Control Design .............. 617-932-9404 
MI Ann Arbor, McNaughton-McKey EIec. Co. 

....................................... 313-995-9515 
MO ChesterfIeIcI, Advanced Ind. Sys., Inc. .. 314-532-2477 
MI Detroit, Future........................ 313-261-5270 
MI Delroit, Newark EIctms. ............... 313-967-OSOO 
MI Kalamazoo, Pyramid Controls Inc. .... 616-327-3733 
MI Medsion Hgts., McNaughton-McKay EIec. Co. 

....................................... 313-3*7500 
MI Oak PIc., Newark EIcIms. .............. 313-968-2950 
MN Bloomington, Time EIcIms. ........... 612-944-9192 
MN Eden Prairie, Future .................. 612-944-2200 
MN MinneapoUs, Control Design .......... 612-721-1828 
MN Minneapolis, Newark EIcIms. ......... 612-331-6350 
MO Ellisville, AIS ........ .. .. .. .. .. .. .. .. .. 314-391-(1366 
MO Kansas City, L Comp ................. 816-221-2400 
MO St Louis, Control Design ............. 314-426-3150 
MO St Louis, Future ...................... 314-537-0688 
MO St Louis, L Comp..................... 314-291-6200 
MO St Louis, Time EIctms. ............... 314-391-6444 
NJ E. Rutherford, AA EIec................. 201-777-5477 
NJ Fair Lawn, Relay Specialties .......... 201-337-1000 
NJ Fairfield, Future...... ..•. .. .•.. .. ..•.. 201-227-4346 
NJ Ml Laure~ Future ..................... 609-778-7600 
NJ Pennsauken, Rasco .................. ~2-4000 
NM Albuquerque, EIcIm Dves. ...•.•...... 505-884-2950 
NY Bohemia, Key Cofr4ls. ................ 516-567-7500 
NY Buffalo, Summitt ...................... 716-664-3450 
NY Hauppauge, Future ................... 516-234-4000 
NY Hauppauge, Jaco •.•.•.. . • . • . . . • . . . . . . 516-273-5500 
NY Hauppauge, Time EIctms. .......... '" 516-273-0100 
NY UverpooI, Future ..................... 315-451-2371 
NY Rochester, Future .................... 718-272-1120 
NY Rochester, Simcona .................. 718-328-3230 
NY Rochester, Summitt................... 716-334-8110 
NY Syracuse, Future ..................... 315-432-1355 
NY Syracuse, Time EIctms. ............... 315-432-1355 
NC Charlotte, Carolina EIec. Supp. Co. .•.. 704-527-6555 
NC Charlotte, Control Design ............. 704-588-4410 
NC Charlotte, Future ..................... 704-529-5500 
NC Charlotte, Time EIctms. ............... 704-522-7600 
NC Greensboro, Hammond EIctms. •••..•. 91~275-6391 
NC Raleigh, Sesco ....................... 91~-7482 
OH Columbus, EIcIms. Mktg. Corp. ........ 614-299-4161 
OH Dublin, Tune EIcIms. .................. 614-761-1100 
OH Highland Hgts., EIcIms. Mktg. Corp. '" 216-442-3441 
OH Keetering, EIctms. Mktg. Corp. ........ 513-43~711 

OK Tulsa, Sesco ......................... 918-622-3888 
OR Beaverton, Cascade Data Mktg. . . • . •• . 503-641-9266 
OR Beaverton, Future .................... 503-645-9454 
OR Beaverton, Integrated EIctms. ......... 503-641-1890 
OR Portland, Bell ......................... 503-241-4115 
OR Portland, Time EIctms. .•.•. . . • . • • • • • . . 503-684-3780 
PA Bristol. Aim EIcIms. ................... 215-785-3500 
PA King of Prussia, Tune EIctms. ......... 215-337-0900 
PA Malvern, Control Design ............. 215-296-0150 
PA Newton Sq., 001...................... 215-35~looo 
PA Philadelphia, Future .................. 609-778-7600 

The 8 Largest 
Relay •• 

Distributor 
in the World. 

Over 
8,000.000 
Relays & 
Switches 
in Stock. 

Orders Plaes by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415)835-1500 
1301 Olympic Blvd., • 1026 61h Avenue, 

Sen .. MonlCII, CA 90404 Oakland, CA 94606 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W" 695 



GORDOS Manufacturers and Sales Offices Directory 
PA Willow Grove, Resco EIcIrns. ....•.... 215-659-4575 Can WInnipeg. ManItoba, Future EIctms. ... 204-339-0554 
SC GreenvIlle, Ensco (Hammon) .•... ,... 803-233-.4121 Can Winnipeg. ManItoba, Sayner Varah .•.• 204-633-6190 

GOULD SHAWMUT, 374 Merrimac Sl, Newburyport, MA 
01Q5O, Tel: 508-462-6662/3131, FAX: 508-485-8419; FSC 
No.: 71424; SIs. MgT: Malcolm Allison SC Greenville, Sasco ................. . . . . 803-297-;8306 

SC SpartanIlurg, RobeIIs EIec. Supp. Inc:. 

TN Hixson, Techrli-Tronics ..•.••...•..•.. 
TN Knoxvllle, B&K SIs. •.•........•..•.•.. 
TN Knoxville, Sasco ..................... . 
TN Nashville, AA EIec. .••.•. ; ••.•....•..•. 
TX Austin, Sasco ........................ . 
TX Carrollton, Trme EIcIrns. ...•....•..•.. 
TX Dallas, Control Design ...•.•..•.••.••. 
TX Dallas, Newark EIcIrns. ...•........... 
TX Dallas, Sasco ...................•..... 
TX Houston, GEA of TX .••..•.......•.... 
TX Houston, Newark EIctms. ....••.••.... 
TX Houston, Sasco ..................... . 
TX Houston, 11me EIcIrns. ............... . 
TX Richardson, Future .....••.••.•.••.••. 
TX Richardson, Jaco .................... . 
UT N. SaIl Lake City, Integrated EIcIrns. •. 
UT SaIl Lake City, BelIInds. ......•....... 
UT SaIl Lake City, Future .•.••.•.••.•••••• 
UT SaIl Lake City, TImeEIctms. ..•...•... 
VA Cheater, Virginia ConIroI EquIp. Co. .•• 
VA Roanoke, VirginiaConIroI Equip. Co. .. 
WA Bellevue, Bell ..•..••••.•••••.•••..•.•• 
WA Bellevue, cascade Deta Mktg, ••..•••• 
WA Bellevue, Future .••.••.••.•..•...••..• 
WA Bellevue, Integrated EIcIrns. ......•... 
WA Bellevue, TIme EIcIrns. .............. . 
WA Redmond, TIme EIctms. •....•....•..• 
Wi MiIwaukee,IndL EIctms. •.•.•..•...... 
Wi Milwaukee, Marsh EIctms. •..•.. -..••.• 
Wi New Ber1n, Control Design .......... . 
Wi W. Allis, PyramId ConIroIs ........... . 
Can CeIgary, Alberta, Future EIcIrns. •...... 
Can -CeIgary, Alberta, Sayner Varah ...••.. 
can Den Mills, Ont., Sayner Varah .••••••.. 
Can EmIonton, Alberta, Future EIcIrns. .... 
Can Hamilton, Ont., Sayner Varah ..•.•.••. 
Can Mississauga. Ont., Newark •.••.•..••.. 
Can Mcn1reaI, Que., Future EIcIrns. ...•.... 
Can Orlando, TIme EIcIrns. .•.............. 
Can Ottawa, Ont., Future EIcIrns. ......... . 
Can RexdaIe, Ont., Newark ••.••.•.••••.••. 
Can. St Laurent, Que., Z8nln EIctms. ..•..•. 
Can Toronto, Ont., Future EIcIrns. ........•. 
can Vancouver, ac, Future EIctms. •.•.••. 

803-57+0350 
615-842-0514 
615-584-2255 
615-58&-5455 
615-832-6632 
512-892-2490 
214-241-7441 
214-3S&.1441 
214-340-3565 
214-231-9364 
713-781-3005 
713-782-4800 
713-999-3510 
713-530-0800 
214-437-2437 
214-235-9575 
801-298-1869 
801-972-8969 
801-972-8489 
801-973-8181 
804-796-3061 
703-342-6927 
20&-747-1515 
20&-747-6190 
206-681-6199 
20&-455-2727 
206-641-3640 
20&-882-1600 
414-276-1212 
414-475-6000 
414-784-1015 
414-476-3711 
403-235-5325 
403-230-1235 
416-445-0723 
403-436-2858 
416-561-9311 
416-629-2286 
514-694-7710 
305-841-6565 
613-82<H1313 
416-675-4555 
514-342-6211 
416-636-4771 
804-294-1,166 

W.L GORE &ASSOCS., INC. 4747 E. Beeutiful Lane p.o. 
Box 50699, Phoenix, lIZ 85076, Tel: 602-526-1290, 1WX: 
910-972-0969; FSC No.: 60622 ' 

W. L GORE & ASS<>CS. 555 Paper MiD Ad, Newark, DE 
19714, Tel: 302-73&-4880, 1WX: 510-666-0825; EmpL: 
2000; SIB. MgT: DenleI D. Johnson 

GORMAN MACHINE CORP. 7 Burke Dr. BrockIoI1, MA 
02401, Tel: 506-58&-2900, 1WX: 710-345-0679, FAX: 506-
58&-9580; EII1lL: 25; SIs. Mgr: Kenneth P. Gorman 

GORMAN-REDLICHMFG. CO. 257W. UnionSl,AIhens, 
OH 45701, Tel: 614-593-3150; EII1lL: 4; SIs. Mgr: Jim 
Gorman 

LocBI Sales OffIces & Reps 
AI< Anchorage, Alaska EIec. Agen1s .•.••. 
lIZ SccItsdaIe, Mahaffey & Assocs. ..•.••. 
CA Concord, G & R Sales .............. .. 
CA Costa Mesa, DennIs Den & Assocs. ••. 
CO Denver, Intelligent Control Dvcs. ....•. 
GA Atlanta, Berry-EIsberry Co. .......... .. 
HI Hcnclulu, West PacIfIc Agy. .......... . 
10 Bcise, Idahc EIec. SIs. ............... . 
IL Addiscn, McBud, Inc:. ................ . 
IN Indianapolis, Araew J. Falcone ..••.•. 
IA Cedar Rapida, Joe Bertsch EIctrL Sis. 

KS Prairie Village, Gecrge H. Peerson Co. 

907-563-3373 
802-991-9790 
415-827-1727 
714-957-0844 
303-460-9899 
404-355-9296 
808-836-2088 
208-375-3116 
312-828-8570 
317-685-1171 

319-395-9220 

. . .. .................... ....... . ....... 913-382-4442 
KY Louisville, PfeIffer Sis. Co. ............ , 502-634-8314 
LA Mandeville, GrffIiIh-Herron Co. 

GOUlD INC. Corporate Headquarters, 35129 Curtis ....................................... 504-828-8518 
Blvd, Eastlake, OH 44094, Tel: 216-953-5000, TELEX: MD Owings Mills, SpecIalty Electrical Sis. Co. 
887-3157, FAX: 216-953-5050; EII1lL: 8000 ....................................... 301-356-7700 

FAX: 216-953-5050 
GOULD INC., Foil Div~ 35129 Curtis Blvd., Eastlake, OH 

44094, Tel: 216-953-5065, 1WX: 887-3157(WV1); EII1lL: 
15 .............................................. 001501 

LocBI Sales Offices & Reps 
CA Hayward, Pacific MkI9'. Inc:. .......... . 
CA NoIIhridge, Myoo Sis. ............... .. 
CA San Diego, Hadden AsSocs., Inc:. •..... 
CO Bculder, RF. Mayo Assocs. ......... .. 
FL Longwood. Sam Reps. ............... . 
IL Highland Park, Bransky Sis. ......... .. 
IN Greenfield, France Entprs. ........... . 
MA Waftham, Powercard Corp. .......... ; • 
TX Irving, KIte EIctm. SIs. ............... .. 
VA Arlington, Gans & Pugh Assocs. .... .. 

415-887-1620 
818-886-7101 
619-565-9444 
303-422-2155 
407-889-9565 
312--133-2375 
317-462-6098 
617-690-6789 
214-986-0321 
703-527-3262 

GOULD INC. POWER CONVERSION OIV. See ATE 
Deltic Corporation 4c 

GOULD INC., Rec:ordlng Systems Division, 3631 
Perkins Avenue, Clevel8l'1d, OH 44114, Tel: 216-361-3315, 
TELEX: 196113GLD AS UT; FSC No~ 96795; EmpL: 550 
•.••... ..•.•...••.••.•...••.•.. .•..•.•.... . ; •...• ·1)01439 

LocBI Sales Offices & Reps 
lIZ Phoenix, Gould Inc., T&M SIs.!Sve. ... 602-990-6212 
CA Los Angelas, Gould Inc., T&M SIs./Svc. 

....................................... 213-404-1919 
CA San Francisco, Gould Inc.,T&M SIs./Svc. 

•.•. ..•.. .. . .•..••. ... .. ... ..•.. • . .•.•. 408-664-7733 
CO Denver, Gould Inc., T&M Sis./Sve. .... 303-741-4600 
DC Washington, Gould Inc., T&M SIs./Svc. 

FL Orlando, Gould Inc., T&M SIs./Svc. ... 
GA Atlanta, Gould Inc., T&M SIs./SYc, •..• 
HI Honolulu. Hawaiian Induslriallnstr •••.. 
B.. ChIcago, Gould Inc., T&M SIs./Svc. •. , 
MA Boston. Gould Inc., T&M SIs./Svc. .•.. 
MI Detroit, Gould Inc., T&M Sis./Sve. ...•.. 
MN Minneapolis, Gould Inc., T&M Sis./Sve. 

301-345-0050 
305-830-0695 
404-279-1652 
808-533-4232 
312-840-4135 
617-938-0133 
313-58&-4020 

.. .. .. .. .. .. . .. • .. .. .. .. .. .. . . .. .. ..... 612-544-5253 
NJ New York Metro, Gould Inc., T&M SIs./Svc. 

............................ c .......... 201-935-1717 
NM Albuquerque, Gould Inc., T&M Sis./Sve. 

.. .. .. .... .. . .. .. .. .. .. .. . .. .. .. .. .. ... 505-292-4063 
NC Greensboro, Gould Inc., T&M SIs./Svc. 

....................................... 919-275-1078 
OH Cleveland, Gould Inc., T&M SIs./Svc. 

....................................... 216-361-3315 
OH Dayton, Gould Inc., T&M SIs./Svc. .... 513-433-9566 
PA PiI1sbuIl1\ Gould Inc., T&M Sis./Sve. 

........................................ 412-638-7700 
TX Dallas, Gould Inc., T&M SiS./SVe. Div. 

....................................... 214-991-6229 
TX Houston, Gould Inc., T&M SIs./Svc. .•. 713-880-1121 
WA SaetIIe, Gould Inc., T&M SIs./Svc. •..•. 206-882-7525 

GOULD INC. Semiconductor Division. 2300 Buckskin 

MI Macison HgIa, EIectroccm Div. of Hesco 
.. ..................................... " 313-546-7750 

MN Minneapolis, LESCO, Inc:. ••••.•••••••• 612-542-8242 
MO St Louis. Gecrge H. Peerson Co. ..... 314-822-4080 
MT BiIHngs. Controf Technlg. Co. ......... 408-259-4597 
NH Laccnia, Raymon Gerard Assocs. .' •• . • 803-524-6005 
NJ Union, Tri-Tech Assoc. ............... 201-651-<1370 
NY No. Syracuse, L.achut EIecIricaI Sis. ... 315-458-6466 
NC GreensborO, Eleclra-Tek CeroIInas ... 919-272-6254 
OH Cleveland, ElscIro-SpecIelitlee ........ 218-447-3048 
OK Oklahoma City, P. & c. Sales Co. ..... 405-745-3431 
OR Portland, Berry P. McGIew ............ 503-224-5030 
PA PIttsburgh, Malla-Paul & Assocs. ..... 412-331-3121 
TN Germantown, Talley & Talley Assocs. 

TN Henderecnville, Lasley & Assocs. ...•. 
TX Houston, E-Tel SIs., Inc:. .............. . 
TX Richardson, Tubbesing Sis. Corp. .... . 
UT SaIl Lake City, Anderson EIctrL Sis. .. . 
WA Redmond, Richard D. Shea .......... . 
WI Milwaukee, D. S. Berry Co. .......... .. 

901-755-3130 
815-822-7773 
713-678-4480 
214-234-3855 
801-486-0886 
208-451-3772 
414-224-0880 

GOWANDA ELECTRONICS CORP. 1 Induslrial Pl, 
Gowanda, NY 14070, Tel: 716-532-2234, 1WX: 710-529-
1211, FAX: 716-532-2702; FSC Nc.: 24226;15305; EmpI.: 
250; SIs. MgT: K S1rohmeyer; DIBt. MgT: K Strohmeyer 
................................................. A·1251 

LocBI Sales OffIces & Reps 
AL Huntsville, L&O, Inc. ................ .. 
lIZ Mesa, Sys. SIs. of lIZ Inc. ............ . 
CA Buena PI<, DrIon-EcIIpse ............ . 
CA Fremont, WlIIiam Parks Assocs. •.•...• 
CA Fremont, William Parks Assocs. ••••..• 
CA San Diego, Earle & Assocs. .......... . 
CA San Diego, Earle As8ocs. ........... .. 
CO BroorrrIieId, Weelem Region MkIg. •.•• 
FL Longwood. NSL Assocs. ............ .. 
GA Atlanta, L & 0, Inc:. .................. .. 
IL NIles. W. F. Hamilton Co. ............ . 
IA Cedar Rapida, Snider Sis. Co. ........ . 
KS Overland Park, Barnes MidWest SIs. .. 
MA N. Reading. Uncofn Assocs. ........ .. 
MI Brlgh1on, AP. Assocs.InC. .......... .. 
MI Southfield, Fred H. Gehrke & Assocs. 

MN Chanhassen, Barnes Sis. As8ocs. .' .... 
NJ Whippany, Rcbat SmiIh Assocs. ••••.• 
NY Morrisville, Naylor Electric .......... .. 
NY Plainview, Rcbat SmiIh Assocs. •.•••. 
NC Raleigh, L & 0, Inc:. .................. . 
OH Cincinnati, Stegman BlaIne Mktg. .••.. 
OH Cleveland, Stegman BlaIne Midg. .•••. 
PA Exton. Uneer Sis. .................... . 
TX Dallas, Scanlon, Hughes & Assocs. •.. 
WA Olympia, BergIord &Assocs. ........ .. 
can Stlaurent, ~ ............ . 

LocBI DIstributors 

205-837-1489 
602-829-9338 
714-522-6310 
415-798-0875 
415-770-9058 
619-278-5441 
619-278-5441 
303-469-9338 
305-629-5228 
404-395-7079 
312-965-8757 
319-362-4410 
913-4e9-9888 
508-664-6800 
313-229-6550 

313-559-5363 
612-934-2907 
201-540-0204 
315-884-9620 
518-881-3155 
919-876-5301 
513-729-1989 
216-572-0003 
215-524-8080 
214-739-2888 
206-886-2001 
514-334-1484 

CA Hayward, KEA EIctms. ................ 415-887-2900 
CA Huntklgton Beach. !nducIor Supp. .... . 714-891-4524 
CA Stanton, Inductive ~ & CrystaJ •. 714-828-4320 
CT Bridgepor1, Park Dislributors .......... 203-366-7200 
MN Chanhassen, G&F DisIribuIIon ........ 612-11a4-2907 
NY Hauppauge, Broadlne Electric ........ 516-231-4100 

GOW-MAC INSTR. CO. P.e. Box 32, Bcund Brook, NJ 
08805. Tel: 201-560-0600, TELEX: 833-174, FAX: 201-
271-2782; EmpI.: 50; SIB; MgT: Jell L.ewson 

Ad, Pocatello, 10 83201, Tel: 208-233-4690, 1WX: 910- GRADO LABORATORIES, 4614 Saven1h Ave., Brooklyn, 
977-5752; EII1lL: 1500; DIst. MgT: Richerd Brown NY 11220, Tel: 718-435-5340 

GOULD INC., Test & Measurement, 19050 Pruneridge GRALEX INDUSTRIES, 155 Wildey Sl, Tarrytown, NY 
Ave.. Cupertino, CA 95014-0718, Tel: soo-Gould-1O, FAX: 10591, Tel: 914-631-2976, FAX: 914-631-0882; FSC Nc.: 
408-988-1647; SIs. MgT: Dan CockcroII 11332; EII1lL: 15 ............ : .................. 001387 

696 North American offices only. For worldwide reps & distributors,seeVol~ W. EEM 1989 



Manufacturers and Sales Offices Directory 
Local Sales Offices & Reps 

CT Bridgeport, GraJex 10ds., Inc. 203-334-7363 
NY Tarrytown, Gralex 10ds., Inc. ........... 914-831-2978 

Local Distributors 
AZ Phoenix, Metennaster ................ 602-243-4111 
CA Los Angeles, Metennaster ............ 213-685-4340 
CA Palo Mo, Metermaster ............... 415-968-0313 
CA San Diego, Metermaster ... 619-56P-4B41 
GA Atlanta, Metermaster. ... 404-448-0166 
IL Chicago, Metennaster ...... 312-593-8650 
MA Billerica. Electra Tes~ Inc. . 617-667-8541 
MA Boston, Calibron . . . . . . . . . . 617-894-6440 
NJ S. Hackensack, Concord Elctm ......... 201-488-0008, 

1-800-222-1298 
NY Great Neck,lnstr. Mart Inc ............. 518-487-7430 
OH Cleveland, Metennaster . . . . . . . . . . . . . . . 218-651-4100 
TX Dalles, Metermaster .................. 214-271-5671 

GRAND TRANSFORMERS, 1500 Marion St., Grand 
Haven. M149417, Tel: 618-842-5430; Empl.: 125; Sis. Mgr: 
G. V. Retzlaff 

GRANT HARDWARE CO, A Mobex Company, High 
Street, West Nyack. NY 10994, Tel: 914-358-4400, FAX: 
914-358-1703; FSC No.: 83508; Empl: 490; Sis. Mgr: 
Tony DiSantis 

GRAPHITE METALLIZING CORP., 1036 Napperhan 
Ave, p.o. Box 110, Yonkers, NY 10702, Tel: 914-968-8400, 
TELEX: 13-1571, FAX: 914-968-8468; Empl.: 178; Sis. 
Mgr: E. Walker ................................. B-1252 

Local Sales Offices & Reps 
OR Beaverton, Graphije Metallizing ....... 503-648-9964 

GRASSLIN CONTROLS CORP.:GRASSLIN GMBH & 
CO., KG, 45 Spear Rd., Ramsey, NJ 07446, Tel: 201-825-
9696, FAX: 201-825-8694; Empl.: 5 

GRA YHILL INC., 561 Hiligrove Ave, La Grange, IL 60525, 
Tel: 708-354-1040, TELEX: 6871375 GHLG UW, TWX: 
910-883-1850, FAX: 708-354-2820; FSC No.: 5930; Empl: 
1000; Sis. Mgr: Richard K Neumann; Dist. Mgr: Robert 
J. Ferrel ......... B-1510-1511, 1743-1749, 1864-1885; 

C-1371 

Local Sales Offices & Reps 
AL HuntsVille, Rep, Inc. ........... 205-881-9270 
AZ Phoenix, Mercury Engrg. SI.. . . . . . . . . .. 602-265-0344 
CA Anaheim, Impact Elctm.. .. . . . . . . . . . . . . 714-533-1351 
CA Cupertino, West-Comp, Inc. ........... 408-245-3100 
CA San Diego, Earle Assocs. ............. 619-278-5441 
CO Denver, Lindberg Co. ................. 303-758-9033 
FL Winter Springs, Sunland Assocs. . . . . .. 407-365-9533 
GA Tucker, Rep, Inc. .................. . . . . 404-938-4356 
IL IIasca. LTD Elctm ..................... 312-773-2900 
IN Ft Wayne, Menze Sis. ................ 219-747-5616 
IA Cedar Rapids, Lorenz Sis. ............ 319-377-4666 
KS Overland PI<., Spectrum Sis. ......•..• 913-648-6811 
MD Gaijhersburg, Naudain Assocs. Southem 

....................................... 301-258-5040 
MA Needham Hgts., Newscott Co. ........ 617-444-1923 
MI Royal Oak, HilKronics Inc. . . . . . . . . . . . .. 313-435-0920 
MN S. St Pau\ Northport Engrg. .......... 612-457-8000 
MO Hazelwood, Spectrum SI .............. 314-731-5151 
NE Lincoln, Lorenz Sis., Inc. .............. 402-475-4660 
NJ MarKon, Naudain Assocs. ............. 609-983-5300 
NM Albuquerque, Lindberg Co ............. 505-881-1006 
NY Great Neck, Coakley Boyd Abbett/Tytinski 

· . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . .. 518-468-9070 
NY Khaca, Bob Dean, Inc. ................ 607-257-1111 
NY Wappingers Falls, Bob Dean, Inc. ..... 914-297-6406 
NC Charlotte, R W. Chapman & Co. ...... 704-525-2421 
NC Raleigh, R W. Chapman .............. 919-782-2624 
OR Tigard, EKech, Inc. .................... 503-684-3458 
PA Pittsburgh, Bear Mklg. ................ 412-531-2002 
SC Greenville, Robart W. Chapman & Co. 

· . . . . . . . . . .. ... .. .............. 803-288-8821 
TN Jefferson Cijy, Rep, Inc ................ 615-475-9012 
TX Austin, W. Pat Fralia Co. .............. 512-835-7911 
TX Euless, W. Pat Fralia Co. .. . .. . .. . . . ... 817-267-3577 
TX Houston, W. Pat Fralia Co. ............ 713-772-1572 
lJT SaK Lake Cijy, Lindberg Co. .......... 801-277-2643 
WA Bellevue, EKech, Inc. .................. 206-643-4330 
WI Mequon, Badgerep ................... 414-241-9200 
Can Pickering, Ont., A. C. Simmonds & Sons Ltd 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 41 8-839-8041 

Locel Distributors 
AL Huntsville, Powell Elctms. . . . . ... . . . ... 205-539-2731 
AZ Phoenix, Sterting Elctm.. ............. 602-268-2121 
AZ Tempe, 0 C Elctm.. .................. 602-438-1234 
AZ Tempe, Haq>er SiD ................... 602-967-1464 
AR Little Rock, CarKon-Bates Co. ......... 501-562-9100 
CA Compton, Harper SID ................. 213-979-5090 
CA Garden Grove, Richey/Impact........ 714-895-0060 
CA Gardena, Celif. Swijch ................ 213-77()-2330 
CA Los Angeles, Electric Swijches ....... 213-66()-1310 
CA Riverside, Electronic Supp. •........... 714-683-7300 

CA San Diego, Electronic Supply 
CA San Diego, Harper S.I.D. ..... . . 
CA San Diego, Richey/Impact Elctm ..... . 
CA San Jose, Harper SID ................ . 
CA San Jose, Powell Elctms. ............ . 
CA San Jose. Richey/Impact Elctm ...... . 
CA Santa Clara, Cypress Elctms. ........ . 
CA Santa Monica, Master Distribulors 
CO Denver, CSID, Inc. ... . ............. . 
CO Denver, Newark Elctm.. . ............ . 
CO Englewood, Shelley Ragon, Inc. '.' .... . 
CT Wallingford, Midan Elctms ............ . 
CT Wallingford, Sager ................... . 
FL Ft Lauderdale, Hammond Elctms. ... . 
FL Ft Lauderdale, Powell Elctm.. . ...... . 
FL Orlando, Hammond Elctms., Inc. . .... . 
FL Pompano Beach, Peerless Radio .... . 
GA Norcross, Hammond Elctms., Inc. .... . 
GA Norcross, Pioneer/Georgia .......... . 
10 Couer 0' Alene, A-l Consolidated ... . 
IL Bensenville, G8L Goold ............. . 
IL Chicago, Newark Elctms. . ........... . 
IL Chicago, Waldom Elctm .............. . 
IL Northbrook, Classic Comp. Supp. . ... . 
IL Palatine, Ohm Elctm. . ............... . 
IL Peoria, Klaus Radio ................. . 
IL Wood Dale, NEP Elctm.. . ........... . 
IN Evansville, Hutch & Son ............. . 
IN Fort Wayne, .Belllnds./Graham Div ... . 
IN Indianapolis, Bellind/Graham Div. . .. 
IN Indianapolis, Meunier ElcIrfl. Supp. ... . 
IN Indianapolis, PEl/Genesis ........... . 
IA Cedar Rapids, Advent Elctm.. . ...... . 
MD Baltimore, Rescoe/BaKimore ........ . 
MD Columbia, Powell Elctm .............. . 
MD Gaijhersburg, Pioneer/Wash. ........ . 
MD Jessup, Treeko SIS, Inc. ............. . 
MD KenSington, Marine Air Supp. . ....... . 
MA Hingham. Sager Elctms. ............. . 
MA Norwood, Gerber Elctms. ............ . 
MI Battle Creek, Great Lakes Elctms. ... . 
MI Livonia, PioneerlSTD Elctm .......... . 
MI Livonia, RS. Elctrns. ................. . 
MI Oak Park, Newark/Detroit Elctms. ... . 
MI St Clair Shores, Spemco ............ . 
MN Minneapolis, Newark Elec. . .......... . 
MN Minneapolis, Sterling Elctms. ......... . 
MN St Paul, Gopher Elctms. . ............ . 
MO Kansas Cijy, LComp, Inc. ............ . 
MO Maryland Hgts, LComp, Inc. . ........ . 
MO St Charles, Finnigan Elctms., Inc. .... . 
NE Lincoln, Scott Elctm .................. . 
NH Nashua, Brevan Elctrn.. . ............ . 
NJ East Hanover, State Elec ............. . 
NJ Kenilworth, Federated Purch. . ....... . 
NJ West Berlin, General Comps. ........ . 
NM Albuquerque, Walker Elctrn. Supp. . .. . 
NY Binghamton, Pioneer Elctms. ........ . 
NY Bohemia, Car-Lac Elctms. ........... . 
NY Buffalo, Summij Distrs ................ . 
NY Hauppauge, Sager Elctms ............ . 
NY Hempstead, Electronic Equip. . ....... . 
NY Lynbrook, Peerless Radio ............ . 
NY Rochester, Simeona Elctms. ......... . 
NY Rome, Rome EIctms. .... 
NC Cary, Powell Elec. ...................• 
NC Greensboro, Hammond Elctms. ...... . 
NC Raleigh, Sager/Svc .................. . 
OH Cincinnati, URI Elctrns. ............... . 
OH Cleveland, Pioneer/Cleveland ....... . 
OH Columbus, Hughes-Peters ........... . 
OH Dayton, Pioneer/Dayton ............. . 
OH Dayton, Stotts-Friedman ............. . 
OH Willoughby, Gateway Megatech ..... . 
OK Oklahoma Cijy, Electro Entprs. ....... . 
OK Tulsa, Norvell ....................... . 
OR Beaverton, Component Resources ... . 
OR Portland, Radar EIec. Co. ..; ......... . 
PA Harrisburg. Cumberland Elctms. ..... . 
PA Mars, Almo Elctms., Inc ............... . 
PA McKeen. Advacom .................. . 
PA Philadelphia, Aimo Elctm ............. . 
PA Philadelphia, Powell Elctms. ......... .-
PA Pittsburgh, Pioneer/Pittsburgh ....... . 
PA W. BerHn, General Comps. .........•.. 
RI Pawtuck~ Major IEdwards EIctms. .. . 
SC Columbia, Dixie Elctm ................ . 
SC Greenville, EMSCO ......•............ 
TN Memphis. Bluff Cijy .................. . 
TX Austin, Norvell Elctrns. .............•.. 
TX Dallas, Associated Aircrall ........... . 
TX Dallas, Harrison Equip ................ . 
TX Dallas, Norvell Elctrn ................. . 
TX Ft Worth, Allied Elctms. .............. . 
TX Garland, Newark E;lctms. ............ . 

. TX Houston, Norvell Elctms. ............. . 
TX Irving, Haq>er SID .................... . 
TX Stafford, Harrison Equip. ............. . 

.619-693-8222 
619-578-2500 
619-271-4511 
408-943-9490 
408-943-9020 
408-432-7100 
408-98()-2500 
213-452-1229 
303-292-9594 
303-757-3351 
303-762-0670 
203-265-2077 
203-265-4600 
407-973-7103 
305-484-8377 
407-849-6060 
305-973-4141 
404-449-1996 
404-448-1711 
208-765-3280 
312-880-7171 
312-784-5100 
312-585-1212 
312-272-9650 
312-359-5500 
309-691-4840 
312-595-8500 
812-425-7201 
219-423-3422 
317-875-8200 
317-635-3511 
317-879-0700 
319-363-0221 
301-529-0500 
301-621-8080 
301-921-0660 
301-792-0112 
301-949-9560 
617-749-6700 
617-329-2400 
618-983-6282 
313-525-1800 
313-525-1155 
313-967-0600 
313-771-2700 
612-331-6350 
612-831-2666 
612-483-3322 
818-221-2400 
314-291-6200 
314-948-6201 
402-468-8221 
603-869-7230 
201-887-2550 
201-272-0505 
609-768-6767 
505-883-2992 
607-722-9300 
518-567-4200 
718-887-2800 
518-348-1300 
518-538-5510 
518-593-2121 
718-328-3230 
315-337-5400 
919-467-1212 
919-275-6391 
919-85()-9550 
513-761-4030 
218-587-3600 
614-294-5351 
513-238-9900 
513-298-5555 
216-953-0330 
405-427-6591 
918-254-8606 
503-641-6488 
503-232-3404 
717-232-5999 
412-931-5990 
814-476-7774 
215-698-4000 
215-365-1900 
412-782-2300 
609-768-6767 
401-725-7400 
803-779-5332 
803-233-4121 
901-345-9500 
512-837-5555 
214-331-4381 
214-239-2750 
214-233-0020 
817-338-5401 
214-494-5911 
713-777-1666 
214-621-0500 
713-879-2600 

GRIMe 
lJT San Lake Cijy, Standard Supp. ........ 801-488-3371 
VA Richmond, Sterling Elctm.. . .. ,....... 804-228-2190 
WA Kent. Component Resources, Inc. ..... 206-454-8666 
WA Seattle, Radar Elect Co, Inc. . .. . . .. ... 206-282-2511 
WI Milwaukee, Marsh EIctms. ............ 414-475-6000 
WI Milwaukee. Progressive Image ........ 414-321-4722 
WI New Berlin, Classic Comps. .. . . . . . . . . . 414-768-5300 

GREEN ENGINEERING, 78 Stone Place, Melrose, MA 
02176, Tel: 617-665-8994, FAX: 617-665-8255; Empl: 5 

GREENLEE TEXTRON INC.:SUBSIDIARY OF 
TEXTRON INC, 4455 Boeing Drive, Rockford, IL 61109, 
Tel: 815-397-7070, TELEX: 433-0029GTCRKD; SIs. Mgr: 
J. Ange\ V.P. 

GREENRA Y INOS, INC, 840 W. Church Rd., 
Mechanicsburg, PA 17055, Tel: 717-768-0223, TWX: 51()-
650-4939, FAX: 717-790-9509; FSC No.: 16681; Empl: 55 

GREENWICH INSTRUMENTS USA. 3401 Monroe Ad., 
Charlotte, NC 28205, Tel: 704-378-7805, TELEX: 358905 

GREIBACH INSTRUMENTS DIV, 25 Dock St., Ml 
Vernon, NY 10550, Tel: 914-699-9717, FAX: 914-699-
9410; FSC No.: 32590; Ernpl: 35 

Local Sales Offices & Reps 
IL Lincolnwood, SaIfro & Assocs. ........ 312-677-9722 
MN Minneapolis, Hej-Lije SI ............... 612-861-6051 
WI Lake Mills, SaIfro & Assocs.......... 1-8()()'327-0312 

THE GRIEVE CORPORATION, 500 Hart Rd., Round 
Lake, IL 60073-9989, Tel: 312-548-8225, FAX: 312-548-
9210; SIs. Mgr: Frank Calabrese 

FAX: 609-261-0921 
GRIM CORPORATION, Box 968:Triangle Industrial 

Center, Medford, NJ 08055-0968, Tel: 609-267-7950, TWX: 
51 ()-683-9392; FSC No.: 21870; Empl: 125; SIs. Mgr" AI 
Henry , ................................... 0-1067-1070 

if=,y'J.;// 
Keyboards· Rot.ry Switches· Pushbutton Switches 
Solid St.te Relays· DIP Switches· I/O Modules 

FULL LINE AUTHORIZED DISTRIBUTOR 

l~~I:6 
ELECTRIC SWITCHES 

IIIfCORPORATI!D 

2478 Fletcher Dr., Los Angeles, California 90039·2897 

~:11800-421-8855 TEL:2ll-660-1310 
CnOO-252-4640 FAUll-660-5IlO 

SEE COMPLETE PROOUCT LINE UNDER SWITCHES 
SECTIDN-5100. FREE CATALOG 31EM on REOUEST 

Over 
8,000,000 
Relays & 
Switches 
In Stock. • 

The 
Largest 
Relay & 

Switches 
DIstributor 

In the World 

Orders PlaeBd by 3:00 p.m. are 
Shipped the Same Oay 

(213) 452·1229 (415) 835-1500 
1301 Olympic Blvd.,- 1026 6th Avenue, 

santa Monica, CA 90404 Oakland, CA 94606 
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GRIMES 
GRIMES COMPANY, 115 S. Arovisla Circle, Brea, CA 

92621, Tel: 714-671-3931, FAX: 714-671-1426; EmpL: 

25-2SO; SIs. Mgr: James T. Kries (Acting); Dis!. Mgr: 

Paula Lunsford ................................. 8-1750 

GRM CORP, See Grim Corp. 

GRUENBERG OVEN CO, INC, P.O. Box 3246, 2121 

Reach Ad., Williamsport, PA 17701, Tel: 717-326-1755, 

TELEX: 350079; EmpL: 140; Sis. Mgr: James Polk 

GSE, Core lneis, 23640 Research Dr. Farmington Hills, MI 

46024, Tel:. 313-476-7875, TELEX: 23-0738, FAX: 313-

496-7249; Empl: 105; SIs. Mgr: Harold G. Munn 

l aNiJc~ · l '* RE AY"SPECIA TIES 
Much more than Relays ... 

SWITCHES' TIMERS' RELAyS' COUNTERS 
SOLENOIDS' SENSORS· CIRCUIT BREAKERS 

TRANSFORMERS· SOCKETS· LIGHTED DEVICES 
POWER SUPPLIES' TERMINAL BLOCKS· DIODES 

FROM STOCK 
GUARDIAN~ 

Sealed, Power & Solid State 

RELAYS 
STEPPERS & SOLENOIDS 

GUARDIAN The. Largest 
Relay •• 
House 

in the warld. 

Over 
8.000,000 
Relays & 

SolenoIds 
In Stock. 

Orders Plae. by 3:00 pm. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 10266th Avenue, 

s.n" Monica, CA 90404 Oakland, CA 94606 

Manufacturers and Sales Offices Directory 

f 
, • - . -- ---

i -I • i 
FA><: 301-561-1768 

GSI CORP., 1917 Greenspring Dr. TImonium, MD 21093, 
Tel: 301-252-1768, TELEX: 292319 GSIC UR; FSC No.: 
60990; EmpL: 50 ......................... C-1860-1862 

Local Sales Offices & Reps 
AZ Tempe, EIcIm Dev. & Sis. ............ 602-438-1547 
CA EI Taro, PAR Mktg. ................... 714-768-6021 
CA San Jose, Norcal Repco .............. 408-294-1999 
CT Madison, Omn~Rep .................. 203-421-4561 
IL Crystal Lake, J. D. Noble & Assocs., Inc. 

. . .. .. . . . .. . . . . . . . . . . . .. . .. . .. . . . . . . . .. 815-455-5084 
MD Poolesville, Westerly Assocs. Inc. ..... 301-972-8176 
MA BurlingtOf\ Omn~Rep . . . . . . . . . .. . . . . .. 617-245-4511 
MN Bloomington, Paul Ericson & Assocs. 

NJ Ho-Ho-Kus, D. J. Fisher Co. Inc. . .... . 
NY Camillus, Cichy & Cichy SIs. " ...... .. 
RI Cumberland, Omn~Rep .............. . 
TX Irving, EIcIm Dev. & SIs. ............ .. 

612-831-5016 
201-652-()090 
315-468-3526 
401-333-2353 
214-570-5122 

GTE CORP., Sylvania Emissive Prods,/Process 
Heat Portsmouth Ave.. Exeter, NH 03833, Tel: 603-772-
4331, TWX: 510-294-4471; Empl.: 200 

GTE FIBEROPTIC PRODUCTS, 2401 Reach Ad., 
Williamsport, PA 17701, Tel: 717-326-6591, l-BOo-FBR
OPTICS 

GTE GOVERNMENT SYSTEMS CORP, P.O. Box 
7188, Mountain View, CA 94039, Tel: 415-966-2000, TWX: 
910-379-6948, FAX: 415-966-2303; EmpL: 3200; Sis. 
Mgr: Evan S. Baker; Dis/. Mgr: Evan S. Baker 

GTE MICROCIRCUITS, 2000 W. 14th. St, Tempe, AZ. 
85281, Tel: 602-968-4431, TWX: 910-951-1383; FSC No.: 

. 16768; EmpL: 400; Sis. Mgr: Jim Kelley 

GTE PRODUCTS CORP., 2401 Reach Ad, Williamsport, 
PA 17701, Tel: 717-326-6591, TWX: 510-655-5539; Sis. 
Mgr: Robert Fillnow 

rustrak® 
AUTHORIZED DISTRIBUTOR 

···SUNSHl:NE 
TIlE SOURCE FORMETERS& TEST EQUIPMENT 

1810 Grant Avenue 
Philadelphia, PA 19115 

21.5·673·5600 
FAX: 215·673·5609 

800-343-1199 
THE 

ULTDdATETEC~CAL 

SOURCE 

GTE PRODUCTS, Circuit Board Operation, Old Route 
220, P.O. Box 360, Muncy, PA 17756, Tel: 717-546-3191; 
SIs. Mgr: Rex Green 

GTE PRODUCTS CORPORATION, Miniature 
Lighting Products, West Main Street. Hillsboro, NH 
03244, Tel: 603-464-5533, 603-464-5538 

GTE PRODUCTS GRP. (SYlVANIA), See Sylvania 
Miniature Lighting 

GTE SUPPLY, GTE Communications Systems, 5225 
WileY Post Way, Salt Lake City, UT 84116, Tel: 800433-
4837; Empl.: 1300 

GTE SWITCHING & TELEPHONE PRODUCTS, 400 
N. WaH Ad, Northlake, IL 60164, Tel: 312-681-7'100 

GTE SYlVANIA UGKTING, Sylvania Lighting Center, 
100 Endioott St, Danvers, MA 01923, Tel: 617-777-1900 

GTE SYlVANIA, INC., STANDISH, ME, See Sylvania 
Control Devices 

GTIICIRCUITS DIV., Box 217, Leesburg, IN 46538, Tel: 
219-453-3261, TELEX: 023-2653, FAX: 219-453-3833; 
EmpL: ISO; SIs. Mgr: Hugh M. Walker 

GTI/ELECTRONICS DIV, P.O. Box 2096, Hadley, PA 
16130, Tel: 412-253-3161, FAX: 412-253-3853; ErnpL: 
180; Sis. Mg': Richard C. Kaufman 

GUARDIAN ELEC. MFG. CO, 1550 W. Carroll Ave.. 
Chicago, IL 60607, Tel: 815-337-OOSO, FAX: 815-337-
0377; Ernpl.: 500; Sis. Mgr: John Cotton; Dis/. Mgr: Mac 
Rowell 

GUILDLINE INSTRUMENTS, 4403 Vineland Ad, Su"e S-
10, Orlando, FL 32811-7335, Tel: 407-423-8215, TELEX: 
856443; Empl.: 85; Sis. Mgr: Michael S. Shaw 

GUL TON GRAPHIC INSTRUMENTS DIV., A Mark IV 
Company, Gullon Ind'!. PI<., E Greenwich, RI 02818, Tel: 
401-884-6800, TWX: 710-387-1500; Empl.: 400 

GULTON INDUSTRIES, INC., Servonic Div, 1644 
Whittier Ave.. Costa Mesa CA 92627, Tel: 714-642-2400, 
BOo-B54-4066, TELEX: 183-532, TWX: 910-596-1352, 
FAX: 714-642-9490; FSC No.: 99564; Ernpl: 320; SIs. 
Mgr: Earl Pope 

GUNTHER, W, GMBH, Virnsberger Strasse 51, 0 8500 
Numberg 82, West Germany, Tel: (0)911/65521 or 65520, 
TWX: 622351 Wogu d, FAX: (0)911/6552-239; EmpL: 340; 
Sis. Mgr: Peter Busch 

Refer to Spectron Inc, 595 Old Willets Path, P.O. Box 
13368, Hauppauge, NY 11768 for reps. & distrs.Refer to 
Gordos CorporatiOf\ Bloomfield, New Jersey for 
Represen1atives and Authorized Distributor infonnation 

GW INSTRUMENTS, INC, 35 Medford St, Somerville, MA 
02143, Tel: 617-625-4096 

G W THREE INCORPORATED, 7623 Fullerton Rd. 2nd 
Floor, Springfield, VA 22153, Tel: 703-451-2043 

HACKER INSTRUMENTS, Box 657, Fairfield, NJ 07007, 
Tel: 201-226-8450, FAX: 201-808-8281; ErnpL: 15 

HADES MANUFACTURING CORP, 151 VerdiSt, 
Farmingdale, NY 11735, Tel: 516-249-4244, FAX: 516-
420-8135; FSC No.: 51578; Empl.: 18; SIs. Mgr: K. Norris 

HADLEY, ROBERT M. CO, INC, 750 West 51st St, Los 
Angeles, CA 90037, Tel: 213-234-9091, FAX: 213-234-
2779;FSC No.: 72964; Empl: 135; Sis. Mgr: Charles A. 
Hadley 

HADRON, INC, 9990 Lee Hwy, Fairfax, VA 22030, Tel: 703-
359-6100, TELEX: 248454 TELCM UR; Sis. Mgr -' D. Laili 

HAEFEL Y TEST SYSTEMS, E. Haefely & Co. L TO, 
2616 Morse Lene, Woodbridge, VA 22192, Tel: 703-494-
1900, TELEX: WU 90 1097, FAX: 703-494-4597; EmpL: 
800; Sis. Mgr: George A. Przybys 

HAFSTROM TECHNICAL PRODUCTS,INC, P.O. Box 
9829, San Diego, CA 92109, Tel: 619-274-6822; EmpL: 10; 
Sis. Mgr: J. FL Hafslrom 

THE HALL COMPANY, 420 East Water St, Urbana, OH 
43078, Tel: 513-652-1376, FAX: 513-653-7447; EmpL: 75 

HAllMARK METALS INC, 610 W. Foothill Blvd. 
Glendora, CA 91740, Tel: 213-335-1283; EmpL:2O; Sis. 
Mgr: Robert Schoenick 
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Manufacturers and Sales Offices Directory 

HAllMARK NAMEPlATE, INC. 1855 New Highway, 
Farmingdale, NY 11735, Tel: 8C»645-9502, FAX: 516-
454-6528; SIs. Mgr: Dan Fortuna 

HAL.MA ENTERPRISES, Tettex Instruments, 1055 W. 
Germantown Pike, Fairview Village, PA 19409-0281, Tel: : 
215-539-6050 

HAL.MAR ELECTRONICS, INC. 900 N. Hague Ave.. 
Columbus, OH 43204, Tel: 614-275-0530, TWX: 81D-482-
1654, FAX: 614-274-2559; ~L: 130 

HAMAMATSU CORPORATION, PO Box 6910, 360 
Foothill Ad., Bridgewater, N.J 08807, Tel: 201-231-0960, 
TELEX: 833403, FAX: 201-231-1218; ~L: 150; SIs. 
Mgr: George Marshall; Dist. Mgr: George Marshall 

HAMAMATSU PHOTONICS KK., 325-6 Sunayama-Cho, 
Hamamatsu City, Shizuoka Pref, Japan, Tel: 0534-52-2141, 
FAX: 0534-56-7889; ~L: 1200; SIs. MgT: H. Hiruma 

HAMEG, INC. 86-90 Harbor Ad., Port Washington, NY 
11050, Tel: 516-883-3837, lElEX: 023-0497-4606, FAX: 
516-883-3894; SIs. Mgr: Alex Orloff 

LoCal DislTibulors 
AL Huntsville, B & C Insir. ......•......... 205-883-6530 
I\Z. Phoenix, Jensen Tools Inc. ........•.• 602-966-6241 
CA Anaheim, R&D EIctms. Supp. ........ 714-773-0240 
CA Canoga PaIIc, Rag EIctms., Inc. ....... 816-996-6500 
CA EI Segundo, Time Motion Tools.. . .... 213-772-8170 
CA San Diego, Gateway EIctms. •..•.. . . . • 619-27H802 
CA San Diego, Insir. Engrs. ............... 619-268-8344 
CA Santa Ana Action EIctms. ..•..•.•.... 714-547-5169 
CA Van Nuys, Testek..................... 819-786-6890 
CO Denver, Gateway EIctms. ..••.•..•...• 303-458-5444 
CT Hamden, Kaufman lnat Lab .......... 203-776-7201 
CT Newtown. CT Calibration Lab ...... . . . 203-270-1263 
FL Hialeah, Kimball EIctrn Lab Inc. ..•. . •• 305-622-5792 
FL Miami, Walder EIctrn Dist ............ 305-379-4794 
FL Tampa, Advanced Instrs. .. .... ... .. ... 813-676-4848 
IL Countryside, Pacific Indicator Co. ..... 312-352-3500 
IL Joliet, Mainline Supp. Co. Inc. .•....... 815-436-3900 
IL Joliet, Primus EIctms. Corp. ........... 815-436-8945 
MD Hunt Valley, Tessco Inc. ..•........... 301-785-5300 
MD Lanham, Se~tronics Inc. ...•..•....... 301-731-8080 
MD Silver Spring, Print .........•.•........ 301-587-7824 
MA North Andover, Contact East ......... 617-892-2000 
MN Minneapolis, Tonka Tech. Sis. ........ 612-593-1770 
MO Kansas City, IndL Svc. Labs . . . . . . . . . .. 816-587-5400 
Me Sl Louis, Gateway EIctms. . ..•.... . .•. 314-427-6116 
MO Sl Louis, IndL Svc. Labs .............. 314-423-3141 
MO Sl Louis, Scherrer Instr. Inc. ....•..... 314-644-5362 
N.J Clarksburg, Accutest Inslr. Inc. ..•.•... 609-259-0460 
N.J Whippany, General Calibration .... . . .. 2OHI28-2880 
NY Bohemia, Exphil Calibration Labs ..... 516-563-3520 
NY Great Neck, Instr. Mart .•.............. 516-487-7430 
OH Moraine, MOM EIctms. .•..• . . . . . • . . . .. 513-434-0031 
OR Portland, Westeonn EIctms. ..•..•.. . .. 503-283-0132 
TX Houston, Gateway EIctms. . . . . . . . . . . .. 713-976-6575 
UT Salt Laka City, Intermountain Instr. Inc. 

........ . .. .. .. . .. . .. . ...... . .. ... ... .. 801-487-3151 
WA Seattle, Eicher-Richards.............. 206-523-7888 
WI Madison, Schrenk Sis. ....•.•......... 608-255-7400 

HAMILTON METALCRAFT, 848 N. Fair Oaks Ave.. 
Pasadena, CA 91103, Tel: 818-795-4811, FAX: 818-795-
9705; SIs. Mgr: Mel Stahler 

HAMILTON STANDARD CONTROLS/STANCOR, 
See Stancor IHamilton Standard Controls 

HAMILTON STANDARD ON. United Technologies 
Corp., One Hamilton Road, Windsor Locks,. CT 06096-
1010, Tel: 203-654-6000, TELEX: 99-4439, FAX: 203-654-
2620; SIs. Mgr: Andrew H. Voorhis, VP Mklg. 

FAX: 414-648-5244 
HAMUN, Laka& GroveSts., Lake Mills, WI 53551, Tel: 414-

648-2361, TWX: 910-260-3740; ~L: 1000; SIs. Mgt: 
Ken Deans .....•••••.••.•••.•.•••• 801513, 1751, 19$7 

Local Sales Offices & Reps 
I\Z. Phoenix, WesIrep .••.••. .. .• .. •. ..•• .. 602-997-8899 
CA Anaheim, WesIrep •...............••.. 213-404-3881 
CA San Diego, WesIrep .•............•... 619-566-6580 
CA Santa Clara, Westrep ......•...•..•... 408-988-8833 
CO Boulder, R-G Entprs. .•.. .. .•.. .. ...... 303-447-9211 
CT North Haven, CoekIey, Boyd & Abbett, Inc. 

· . . . . . • . . • . . . . . •• . . • • • • . . . . • • . . . . . . • . . . BOo-225-6402 
FL Altamonte Springs, Semtronic Assocs. 

• . . . . . . • • • . . . . . • . . . • . • • . . . . • • •• . • . • . . . • 305-631-8233 
GA Jonesboro, Wallace EIctrn Sis. .•••..• 404-471-8297 
IL Skokie, IndL Rep. ••.•........•......•. 312-867-8430 

·IN Carme~ TMC ...........•...........•. 317-1144-8462 
IN Fort Wayne, TMC •..•.. . . . •• . . . . . . . . . • 219-432-5553 
IA Cedar Rapids, Palatine Sis. ..•....•.•. 319-385-6071 
KY louisville, TMC .....•.....••.......... 502-499-7808 
MD Columbia, Della III Assocs. . . . . . . . . . . . . 301-73(}47oo 
MA Needham Heights, Coakley, Boyd & Abbett, Inc. 

........•.............................. 617-444-5470 
MI Farmington Hills, J. L Montgomery Assocs. 

· .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 313-489-0099 
MN Minneapolis, A-J,Inc. ..............••. 612-886-3881 
MO Blue Springs, Palatine Sis. ............ 816-229-4007 
MO Hazelwood, Palatine SIs. .....•.....•.. 314-839-0800 
NH PlaIstow, Coakley, Boyd & Abbett, Inc. 

NJ Marlton, Naudain Assoc. ............. . 
NY Great Neck, Tylinski Assocs. ......... . 
NY Ithaca, Bob Dean, Inc. .........•...... 
NC Kernersville, Wallace EIctm. Sis. •••... 
OH Daylor\ Bear MkIg. ...•............... 
OH Richfield, Bear MkIg. .•...•............ 
TX Austin, Allied Comps. ....•.....••..... 
TX Dalles, Allied Comps. .•.........•.•... 
TX Hurst, Allied Comps. .....•.....•.....• 
WA Bellevue, Testco, Inc. ••.....•.......•. 
WI Milwaukee, IndL Rep. •............•... 
Can ...................................... . 
Can Mississauga, Ont., Hi-Tech Sis. ...•... 

Local Distributors 
I\Z. Phoenix, Heilind EIctrns. .......•.•...• 
I\Z. Tempe, CircuH Specialties .•.....••... 
CA Buena PaIIc, Cypress/RPS EIctrns. ..• 
CA Fullerton, Pyramid EIctrns. ........•.•. 
CA Hawthorne, Eleclrosonic Comps. .••... 
CA San Jose, Cypress EIctms. Inc. .....•. 
CA Santa Clara, Patane Avionics ....•..•. 
CA Santa Clara, Pyramid EIctms. .......•. 
CO EnglewOOd, Ind. EIctms. ............•. 
CT BeIhe~ HeiDnd EIctms. .•.....••.....•. 
CT Hartford, Hatry EIctms. .•...•.•......•. 
CT New Haven, Hatry EIctms. ...•..•..... 
CT Stratford, Hatry EIctms. •......•.....•. 
CT Wallingford, Sager Elect Supp. ..•..••. 
CT Waterbury, Hatry EIctrns. ....•......•. 
FL Lakeland, AA EIec. .....•.....•......•. 
FL Longwood. Intertec Inc. ...•....• , •...•• 
FL Miami, EIctrn Equip. Co. ............. . 
FL Orlando, Harrvnond EIctrn ........... . 
FL Tampa, Leader EIctms. ..••.....•...•. 
GA AUanta, Specialty DIsIIbg. Co. ........ . 
GA Norcross, AA EIec. ................... . 
IL Chicago, Newark EIctms. ............ . 
IL Palatine, Ohm EIctms. ..........•.•... 
IN Carmel, Aftex EIctms. .•.....•......•.. 
IN Ft Wayne, Grahem EIctrns. .......... . 
IN Indianapolis, Grahem EIctrns. .....•... 
IA Cedar Rapids, Iowa Radio Supp. Co. .. 
MD Gaithersburg, Pioneer IWash. ........ . 
MA BurUngton, Heilind EIctms. ..•.....•... 
MA Hingham, Sager EIec. Supp. ...•.•.•.• 
MI Grand Rapids, Calder EIctms. •..•..... 
MI Oak PaIIc, Newark EIctrns. •.•.••..•..• 
MN Fridley, Voyager Electronics ...•.•...• 
MN MinneepoUs, Newark EIctms. ....•...• 
MO Sl Louis, OMve IndL EIctrns. ...••.•...• 
NH Hudson, Heilind EIctms. ..........•... 
N.J Berlin, General Comps., Inc. .......... . 
N.J Oakland, Relay Spec. •.•..........•..• 
N.J Pennsauken, Resoo EIctms. .....•...• 
NM Albuquerque, Bellinds .............. . 
NY Buffalo, Summit DIstr ....•.•......••..• 
NY Lynbrook, P_1ess Radio Corp. ••...•. 
NY Rochester, Maaline EIctms. ......•.... 
NY Rome, Rome EIctrns. ...•.•..••..•.... 
NC Winston-Salem, Kirkman EIctrns. .•.... 
OH Cincinnati, Graham EIctms. .....••.. ,. 
OH Solon, Repco .•.....................•. 
OK Tulsa, Radio, Inc. ...•.....•....•.•.•.. 
OR Portland, ,Radar EIec. ............•.••. 
PA McKeesport, Barno Radio ............ . 
TX Dalles, Harrison Equip. Co. .....•...... 
TX Farrl*S Branch, Heilind EIctms. ...•.. 
TX Fort Worth, Allied EIctms. ...•..•.•.•.. 
TX Houston, Harrison Equip. • •.•..•...•.. 
TX Houston, Hellind EIctms. ..•..•........ 
WA Kent. Interface EIctms. ••.....•.•...... 
WA Seattle, Radar EIec. Co. .............. . 

BOo-225-8402 
609-993-5300 
516-466-9070 
607-257-1111 
919-996-2742 
513-299-5877 
216-659-3131 
512-331-4494 
214-238-0408 
817-58IHl456 
206-454-7422 
414-259-0985 
416-475-6500 
416-672-0284 

602-437C 1060 
602-966-0764 
213-744-0255 
714-773-0781 
213-988-4455 
408-945-8400 
408-496-6151 
408-727-9810 
303-694-9444 
203-797-8600 
203-527-1881 
203-787-5821 
203-375-5866 
203-265-4600 
203-755-1181 
813-885-6941 
305-834-nn 
305-871-3500 
305-849-8080 
813-670-3315 
404-873-2521 
404-449-8670 
312-784-5100 
312-359-5500 
317-846-1323 
219-424-3422 
317-834-8202 
319-393-4510 
301-92Hl660 
617-272-5610 
617-749-6700 
616-698-7400 
313-967-<l6OO 
612-571-7766 
612-331-8350 
314-428-4500 
603-883-9536 
609-766-6767 
201-337-1000 
809-882-4000 
505-292-2700 
716-844-3540 
516-593-2121 
716-546-5373 
315-337-5400 
919-722-8131 
513-772-1881 
216-249-8900 
918-587-9123 
503-233-3691 
412-751-5966 
214-239-2750 
214-351-2058 
214-285-9341 
713-679-2711 
713-986-2711 
206-872-5800 
206-282-2511 

HAMLIN 
WA Spokane, Radar EIec. Co. ............. 509-747-3053 
WI Cedarburg, AA EIec. .................. 414-377-7500 
WI Meq.Jon, Taylor EIec. ..•........•...•. 414-241-4321 
Can Burnaby, a c.. Rae IndL EIctms. .•...• 804-291-8888 
Can Burnaby, a c.. Semad EIcIms. .•.••.•. 804-438-2515 
Can Dorval, Que., Semad EIcIms. . ..•... ... 514-a36-4s14 
Can Downsview, On!., Rae IndL EIcIms. ..•. 416-736-1750 
Can MarIdlam, Ont, Semad EIcIms. . . • . . . .. 416-475-3922 
Can Ottawa, Ont,Semad EIctms. •.•......• 613-729-6145 
Can Surrey, B. c.. Mernoo EIctm. MkIs. . . . • . 804-590-1553 

HAMUN LCD, A Diy. of Standish Inds., W7514 Hwy 
V,Lake Mills, WI 53551, Tel: 414-848-2315, FAX: 414-848-
8896; ~L: 250; SIs. Mgt: EasIem:Brent HerIng 
....................................•............ 801081 

Local Sales 0ffic6s & Reps 
I\Z. Phoenix, WesIrep .. • . . . • . . • . . . • . • . • . • . 802-820-9932 
CA Anaheim, WesIrep .•......•.•....•.•.. 213-404-3881 
CA San Diego, WesIrep •.••.•.•.•.•...•.. 619-566-6580 
CA Santa Clara, WesIrep •••.•.••••••••••. 408-988-8833 
CO Boulder, R-G Entprs. . ......•.. .. .. .. .. 303-447-9211 
CT North Haven, Coakley, Boyd & Abbett, Inc. 

· •• . • . . . • . •• . . . . . . •• . . • • • . . • . . • • • . . . . . . BOo-225-8402 
FL Altamonte Springs, Semtronic Assocs. 

..•.•. ..•..•.•. . .•.•.•.•..•.•.. .••••. .. 407-831-8233 
GA Jonesboro, Wallace EIctrn Sis. ••••••. 404-471 ~7 
IL Skokie, IndL Rep. ...............•..... 312-967-8430 
IN Carmel, TMC •..•.•......•.....•...•.. 317-844-8462 
IN Ft Wayne, TMC ..••.•........•...•... 219-432-5553 
IA Cedar Rapids, Palatine Sis. •.•.•...... 319-365-8071 
KY louisville, TMC ...•..•...•....•...•.•. 502-893-1377 
MD Columbia, Della III Assocs. .... .. .... .. 301-73(}47oo 
MA Needham Hgts., Coakley, Boyd & Abbett, Inc. 

.. ...... ......... ....•...... .. .... .. ... 617-444-5470 
MI Farmington Hills, JL Montgomery Assocs. 

· . . . . . . . .. . . . . . . . . .. . . . . . .. . . . . . . . . . . . . 313-489-0099 
MN Minneapolis, A-J, Inc. •..•..••.••••..•. 612-866-3661 
MO Blue Springs, Palatine Sis. .•.....••.•. 816-229-4007 
MO FIorissant,PalalineSIs. .•••...••...... 31~ 
NH Plaistow. Coakley, Boyd & Abbett, Inc. 

· . • . • •• . •• •• •• •• . • •• . • . • . • . •• . • •• • •• • . • BOo-225-6402 
N.J Marlton, Naudain Assoc. ...•........•• 609-993-5300 
NY Great Neck, Coakley, Boyd, AbbbeIt. Tylinski . 

· . . . . . . . .. . . . . . • . . . . . • . . . . . . . . . . . . . . . . . 516-466-9070 
NY Ithaca, Bob Dean, Inc. .....•....•...•. 607-257-1111 
NC Kernersville, Wallace EIctm. Sis. •...•. 919-996-2742 
OH Centerville, Bear MkIg. .•.•.•.••.....•. 513-436-2061 
OH AichIieId, Bear MkIg. •..•.•...•..•..••. 216-659-3131 
TX Auatin, Allied Comps. ..•.•.•.•.....••. 512-331-4494 
TX Dalles, Allied ~ ....•..•.•.•.•... 214-238-0408 
TX Hurst, Allied Comps. .•.•.•.•.•..••••.. 817-58IHl456 
WI Milwaukee, IndL Rep. ................. 414-259-0985 
Can Mississauga, Ont, Hi-Tech Sis. .•••.•. 416-672-0284 

LccaJ Distributors 
I\Z. Phoenix, Force EIctms. ..••.•...•.•.•. 602-437-1060 
I\Z. Tempe, Circuit Specialties ............ 602-996-0764 
CA Buena PaIIc, Cypress/APS EIctms. ... 213-744-0355 
CA Fullerton, Pyramid EIctms. •.•.•...•.•. 714-773-0781 
CA Hawthorne, EIectrosonic Comps. • . • . • . 213-970-0997 
CA San Diego, Cypress EIctms. ••.•.....• 619-535-0011 
CA Santa Clara, Cypress EIctrns. ...•••... 406-980-2500 
CA Santa Clara, Pyramid EIcIms. .•.•.•... 408-727-9810 
CO Englewood, Ind. EIcIms. .•..•.•.•.•.•. 303-694-9444 
CT Bethel, Heilind EIctms. •.....••.•.•.•.• 203-797-8800 
CT Hartford, Hatry EIctms. •.•..••....•...• 203-527-1881 
CT New Haven, Hatry EIctms. .•.•.•.•...• 203-787-5921 
CT Stratford, Hatry EIctms. ••..••••••••••. 203-375-5866 
CT WaiUngIord, Sager Elect. Supp. . . . . . . . • 203-265-4600 
CT Waterbury, Hatry EIctms. .•••.••••...• 203-755-1181 
FL Ft Lauderdale, Hanvnond EIctms. •.•• 305-973-7103 
FL Lakeland, AA EIec. ...•• , ••.••..•• , • . • . • 813-885-6941 
FL Longwood. Inter1ec Inc. .•...•.••.....• 305-634-nn 
FL Miarn~ EIctm. Equip. Co. .............. 305-871-3500 
FL Orlando, Hammond EIctm. ..••..•.•••• 305-849-8060 
GA Doraville, Specialty Dis1rbg. ....••••••• 404-458-8341 
GA Norcross, AA EIec. . • •. . . • • • . • . • . • . .. . • 404-449-8870 
GA Norcross, Emsco ..................... 404-825-6388 
GA Norcross, Specialty Dis1rbg. . • . • . • . • . •• 404-448-4004 
IL Chicago, Newark EIctms. .•.•.•.•.•..• 312-784-5100 
IL Palatine, Ohm EIcIms. .•......•.•.•••. 312-359-5500 
IN Carmel, AItex EIcIms. .•.•.•.•..••.•..• 317-846-1323 
IN Ft Wayne, BeIIInds. ••.•..•..••.•...•. 219-423-3422 
IN Indianapolis, Beliinds. ..........•..... 317-834-8202 
IA Cedar Rapids, Iowa Radio Supp. Co. .. 319-393-4510 
MD Gaithersburg, PionN"IWash. ...•..... 301-92Hl880 
MA Hingham, Sager EIec. Supp. •••.•..••• 617-749-8700 
MA Wilmington, Heilind EIctms. ..•.••..••• 617-657-4870 
MI Grand Rapids, Calder EIcims. ......... 616-698-7400 
MI Oak PaIIc, Newark EIctms. •.•••.•.•.•• 313-967-<l6OO 
MN Fridley, Voyager EIctms. .••.•...•••.•. 612-571-7788 
MN Minneapols, Newark EIctms. ......... 612-331-8350 
MN Thief River Falls, Digikey ••...•••.•... 218-881-8674 
MO Maryland Hgts., Chelsea Inds. •.•..•. .• 314-997-7709 
N.J BerlIn, General Comps., Inc. .•.•••.•••• 609-766-6767 
N.J Oakland, Relay Spec. •.•.••.•••••.•.• , 201-337-1000 
N.J Pennsauken, Rasco EIctms. ....•..... 609-882-4000 
NM AIluquerque, BeIIInds. ••...•.•••.••.. 505-292-2700 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 699 



HAMLIN 
NY BuHaIo, Summit Distr. .•.•..•..•..•.•.• 716-887-2810 
NY Lynbrook, "-less RadIo CoIp. •...... 51&-593-2121 
NY Rochester, Masline EIcIms. ....•..•.•. 71 &-546-5373 
NY Rome, Rome EIcIms. ..•.•.••........• 315-337-5400 
NC Winston-Salem, Kirkman Elclms. ...... '919-722-9131 
OH Cincinnati, Graham EIcIms. ••...•.••.• 513-n2-1661 
OH Dayton. BelllneIs. •• . . • • . . • • . • . • . • .. . . • 513-435-8660 
OH Solon, Repco ........... .. .. .. .... .... 21 &-248-8900 
OH Twinsburg, Advacom ................. 216-425-84n 
OK Tulsa, Radio, Inc. ................ ;.... 91 &-587-9123 
OR Portland, Radar EIec. ................. 503-233-3404 
PA Export. Advacom ..................... 412-733-5400 
PA McKeen, Advacom ................... 814-47&-7n4 
PA McKeespoI1. Bamo Racio......... ..... 412-751-5966 
PA Philadelphia, Rasco EIcIms. .......... 215-743-6702 
SC Greenville, Emsco .................... 803-233-4121 
TX Dallas, Harrison Equip. Co............. 214-239-2750 
TX Fl W!lIIh. Allied EIcIms. •..•..•.. .•.... 817-336-5401 
TX Houston, Harrison Equip. ............. 713-979-2711 
TX StaIIord. Southwest EIcIms. .....•..••. 713-240-4000 
WA Kent, Intenace EIcIms. ................ 20&-872-5800 
WA Seattla, Radar Elec. Co. ...... ......... 20&-282-2511 
WA Spokane, Radar EIec. Co. ............. 509-747-3053 
WI CedaJburg, AA EIec. .................. 414-3n-7500 
WI Mequon, Taylor EIec. ................. 414-241-4321 
Can Burnaby, ac., Semad EIcIms. .......... 604-438-2515 
can Calgary, Alberta, ITT Multicomponenls 

....................................... 403-251-5866 
Can Concord, ant. ITT Multicomponents.. 414-73&-1144 
Can Downsview, ant. Rae IndL EIcIms. ..•. 41&-73&-1750 
Can Edmonton, Alberta, ITT Multicomponents 

.. . . .. .. .. . . . .. .. .. .. .. .. . .. .. . ... .. . . . 403-451-4001 
Can Halifax, Nova Scotia, ITT MullicOmponents 

.. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. . .. .. . 902-465-2350 
Can Markham. ant, Semad Elclms. • . . . . . . . 416-475-4158 
Can Ottawa, ant. Semad EIcIms. ••...••.•• 613-727-9489 
Can Point Clare, PO. Semad . . . . . . . . . . . . . . . 514-694-0860 
Can Quebec, PO. ITT Multicomponents . . •. 514-335-7697 
Can Saskatoon, Saskatchewan, ITT Mullicomponents 

.. " . .. .. . . .. .. .. . • .. . .. . .. . • .. .. . .. .. • 30&-933-2888 
Can SUrrey, ac, Memco EIcIm. Mlds ..... 604-5go.1553 
Can Toronto, ant. ITT Mullicompdnents •.• 41 &-73&-1144 
Can Vancouver, ac., ITT MulliComponents 

.. .. . • .. . . . .. .. .. . .. .. . .. .. .. .. ... . • . .. 604-291-6666 
Can Wlmipeg. ManKoba. ITT MulliComponenls 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • 204-766-9401 
WA Bellevue, Testco, Inc. ................. 20&-454-7422 

HAMMOND MANUFACTURING CO, 1690 Walden 
Ave.,BuHaIo, NY 14225, Tel: 71&-894-5710, FAX: 71&-894-
1156; Empl: 1,450; SIs. Mgr: Ray Shatzet ..... C.1057; 

001791 

Local Sales Offices & Reps 
AZ. Scottsdale, Mahaffey & Assocs. ....... 602-991-9790 
CA San Carlos, Hickey IndL SIs. ....•..... 415-594-9978 
CA Studio City, Bert Moore & Assocs. ..•. 213-9n-5955 
CO . Nmthglem, Challenge Sis. .•.•..•.. . . . 303-450-2402 
GA Atlanta, Millar EIcIms. .... .... .. .. . .. .. 404-634-3350 
II. Highland Park, Bransky Sis. ........... 312-433-2375 
IN IndlanapoUs, Wilson Tech. Sis. ........ 317-872-2513 
MD Woodbine, DJC EIcIm. Sis. .. .. .. . .. .. . 301-795-7020 
MA N. Sciluate, W. A Henctickson Co. .... 617-545-0652 
MI Troy, Component Assocs. .. .. .. .. .. ... 313-643-8460 
MN Golden Valley, Ambassador IneIs. MkIg. 

.. . . .. . .. . .. . .. .. .. .. .. . .. . .. .. . .. .. .. . 612-542-8437 
MO Sl Louis, Katlvinus, Kelly & Baumhauer 

..................... , ....... '" ....... 314-647-2400 
NY IsUp, ASS Technlgs., Inc. .............. 51 &-2n-71 01 
NY VICtor, Net Sis. ........................ 71&-924-1844 
NC Rafeigh, Millar EIcIms. ................ 919-92&-8840 
OH Reynoldsburg, Benchmarl< Sis. & MkIg. 

PA Philadelphia, DJC EIcIm. Sis. ••..•.... 
TX Dallas, J. Y. Schoonmaker Co., Inc. ..•. 

Local DIstributors 
AL Birmingham, ACK, Inc. .............. ;. 
AZ. Phoenix, ElecIronic ParIs Co. ........ . 
AZ. Tucson, Southwest Sis. .............. . 
AR Fl Smith, Carlton Bales ............. .. 
AR Ullie Rock, Carlton Bales ........... .. 
AR TeX8Jlcana, Lavender Disl CoIp. .... .. 
CA Chatsworth, Poco Sis. .............. .. 
CA Manhattan Beach, Prime Electro ..••.• 
CA Milpitas. lack EIcIms. ................ . 
CA Redwood City, HD.a ................ . 
CA San Diego, Western Radio EIec. ..•.•• 
CA San Jose, Con. Parts, Inc. ............ . 
CA San Jose, Quement EIcIms. ........ .. 
CA San Rafael, EIcIms. Plus ............ .. 
CA Santa Ana, ITT Multicomponents .•.•• 
CA Santa Clara, Pyramid EIcIms. ........ . 
CO Derrver, Fistell EIcIms. ............... . 
CT Bridge Port, Park Distrbg. ........... .. 
CT Danbury, Pilgrim EIec. ............... . 
CT Hartford, HaIry EIec. ................ .. 
CT New London, Jan EIcIm. SUpp. •...•.• 
CT NoIWaIk, Cobra ..................... .. 

614-661-2070 
215-334-4533 
214-349-1650 

205-322-0588 
602-2n-7281 
602-62&-1613 
5OHl46-8201 
501-562-9100 
501-n3-4631 
81&-700-8727 
213-379-3642 
40&-942-5432 
415-368-1366 
619-266-4400 
406-435-1200 
40&-99&-5900 
415-457-G466 
714-727-4001 
40&-727-9810 
303-929-1312 
203-36&-7200 
203-792-7274 
203-527-1881 
203-442-4386 
203-947-6442 

Manufacturers and Sales Offices Directory 
CT Stratford, Hairy EIec. .... .. .. .. .. .. .... 203-375-5866 
CT Walfingford, Midslale EIec. ..•..•.•.... 203-265-9900 
DE Wilmington, WhlsL EIcIms. ..•..••..•.• 302-652-3222 
FL Orlando, EMSCO ..................... 407-849-6060 
FL Tampa. EMSCO ...................... 813-253-2884 
GA Atlanta, Ack, Inc. ...................... 404-351-6340 
GA Norcros.s, Whitehead EIcIms. ••..•..•• 404-923-6667 
GA Norcros.s, Wholesale Inds. EIec. .. ...•. 404-447-8431 
IL Chicago, Newark EIec. .. .... .. .. . .. .. . 312-784-5100 
II. Joliet, Maintine EIec. .................. 815-43&-3900 
IL Ml ProspecI,Magnuson EIcIms. ...... 317-95&-0700 
R. NIles, Joseph EIec. ................... 312-297-4200 
II. Wheeling, Hawk EIec. ........ . .. .. .. .. 312-459-4030 
IN Indianapofis, Advent EIec. ............. 317-872-4910 
IN IndianapoUs, Mar EIec. ................ 317-633-6699 
IN Lafayette, C.W.Y. Eiec. ................ 317-448-1611 
IA Cedar Rapids, Dee EIec. .............. 319-365-7551 
KY Louisville, "-less EIcIms. ........... 502-637-7674 
LA New Orleans, W. a Allen Supp. ....... 504-525-8222 
MD Gaithersburg. M. S. EIec. .............. 301-921-0200 
MA Haverhil~ Spartan EIcIms. • . . . . • . . . . . • . 50&-373-1200 
MA Lynn, Land EIec. SUpp..;.............. 617-592-2220 
MA Needham, YD.L ...................... 617-449-1005 
MA Wellesley Hills, Target EIcIms. SUpp... 617-235-2545 
MA Woburn, Abbott EIec. ................. 617-935-2040 
MI Farmington Hills, Advent EIcIms. ...... 313-4n-I650 
MN Minneapolis, Bergquist .. .. .. .. .. .. .. .. 612-635-2322 
MN Minneapolis, Tortec CoIp. ............. 612-866-3662 
MO Kans.as CRy, EIecIronic Supp. ......... 81 &-931-0250 
MO Sl Louis, Van Sickle Redio ........... 314-621-5000 
NY Las Vegas, Kiesub CoIp. . . .......... .. ,702-733-3888 
NH Dover, American Rado CoIp. ......... 603-335-3118 
NJ EdIson, Brownell EIcIms............... 201-287-2037 
NJ 0aIdand, Relay Specialties............ 201-337-1000 
NJ Raritan, Masters EIcIm. Supp. ......... 201-725-3533 
NM Albuquerque, Bela Tron EIcIms. ...... 505-821-1122 
NY BuHaIo, Genesee Ind. EIec. ....•...... 71 &-873-9661 
NY BuHaIo, Summtt Disl ................. 716-887-2800 
NY Commack, Spartan Elclms. ........... 51 ~9500 
NY Hempstead, Davis EIcIms. .....•..•... 516-483-9200 
NY Poughkeepsie, Chief EIcIms. ...... .. .. 914-471-1300 
NY Rochester, Goldcrest EIec. ..•.• • . . . . .. 71 &-54&-8464 
NY Rochester, MesUne EIec. • • . . • • . . . . . • . • 71 &-546-5373 
NY Rome, Rome EIec. .................... 315-337-5400 
NY Syrecuse, Salina EIec. ................ 315-422-2336 
NY Troy, Trojan EIec. .... ....... ...... .... 518-272-4481 
NC Greensboro, Hammond EIec. ......... 919-275-8391 
NC Winston-Salem, Kirkman EIcIms....... 919-722-9131 
OH Cleveland, RobeI1s EIec. .. , .. .. .. .. .. . 21 &-23&-1711 
OH Columbus, Thompson EIec. Supp. .... 614-22&-6191 
OH Dayton, Stotts Friedman .............. 513-29&-5555 
OK Oklahoma City, Radio, Inc. .........•.. 405-52&-2391 
OK Tulsa, Radio, Inc. ..................... 91 &-587-9123 
OR Toledo, Intemational Co. ... ,.......... 503-33&-2221 
PA Drexel HiI~ Kass EIec. ................ 215-449-2300 
PA McKeen, Advacom ................... 814-47&-7n4 
PA Wayne, Peak EIec. ............ .. .. .. .. 215-293-9000 
PA York, Rosen EIcIms. .......... ;....... 717-843-3875 
RI Pawtucket, Jabbour EIcIm. Supp. ...•• 401-726-4600 
RI Pawtucket, Major Elec. SUpp. ......... 401-725-7400 
SC Charleston, Wholsale Inds. EIcIms. . . • . 803-722-2634 
SC Greenville, EMSCO ................... 803-233-4121 
TN Knoxville, Bondurant Bros. ............ 615-573-9151 
TX Austin, Gailronics ..................... 512-837-7470 
TX Corpus Christi, Douglas EIec. ......... 512-883-5103 
TX Dallas, Off-the-Shelf Camps. .......... 214-247-0052 
TX Dallas, Wholesale EIec. •..•......•..•. 214-969-9400 
TX Fl W!lIIh. Alfied EIec. ................. 817-336-5401 
TX Houston, EIecIrotex .. .. . .. .. .... .. .... 713-52&-3456 
TX Houston, The Altair Co. ............... 713-462-3029 
TX Midland, ESI SUpp. .. . .. . .. .. .. .. .. .... 915-694-9657 
TX San AntonIo, Max EIcIms. .••••. . . • . . • 512-82&-0503 
TX San Antonio, Sherman EIec. .......... 512-224-1001 
UT San Lake City, Standard EIec. Supp. .. 601-48&-3371 
VA Arlington, Arlington EIcIms. ........... 703-524-2412 
VA Norfolk, Norfolk WIFe "................. 604-499-1100 
WA Bellevue, Integrated EIec. .••....•••.•• 206-455-2721 
WI Mequon, Taylor EIec. ................. 414-241-4321 
WI Oshkosh, EIcIm. Inds. .. .. .. .. .. .. .. .. . 41 +235-8930 
WI Racine, Badger EIcIm. Supp. .......... 414-637-1256 

HANCOCK aECTRONICS CORP, 75 Terry Drive, 
Hingham, MA 02043, Tel: 617-740-4190, FAX: 617-74D-
4192; FSC No.: 66851; Empl: 8; SIs. Mgr: Robert H. Sturdy 

HAND HaD PRODUCTs, INC, 8008 Corporate Center 
Or, charlotte, NC 28226, Tel: 704-541-1380, TWX: 810-
621-()380 PROTECH, FAX: 704-541-1333; SIs. Mgr: Scott 
CBrdaiS; Disl. MgT: Scott CBrdais 

H & llNSTRUMENTS, 1440RoINns Road, Burlngame, CA 
94010, Tel: 415-342-7650, FAX: 415-347-1065; EmpL:3; 
SIs. MgT: Jenifer H. Lendman 

HANDY & HARMAN ElCTRN. MATlS. CORP, 72 Elm 
Sl, Box 1031, N.AIIIeboro, MA 02761-1031. Tel: 508-695-
1401, FAX: 50&-695-7565; EmpL: 300; SIs. MgT: T. Longo 

HANKSCAAFT MOTORS, Div. of Gerber Prods. Co., 
P.O. Box 120, Reedsburg, WI 53959, Tel: 60&-524-4341, 
FAX: 60&-524-6n9; Empl: 550 

HANOVIA, C8nrad, 100 Chestnut Sl, Newark, NJ 07105, 
Tel: 201-589-4300, TELEX: 13-9531, FAX: 201-589-4430; 
EmpL: 250; SIs. MgT: Tom Tarantino; Disl. MgT: Tom 
Tarantino 

HANSCOM, H. F. CO, INC, 225 Chapman Sl, 
Providence, RI 02905, Tel: 401-941-1455, FAX: 401-781-
8835; EmpL: 50; SIs. MgT: John E. CIvIstIansen 

HARBISON INDUSTRIAL PRODUCTS, 7205 Hibbs La, 
Levittown, PA 19057, Tel: 215-943-9000, FAX:. 215-949-
1518; EmpL: 40 

HARDIGG INos., INC. North Main Sl, South Deerfield, MA 
01373, Tel: 413-965-2163, TELEX: 955431; FSC No.: 
11214; SIs. MgT: Norman F. Roberts 

HARDMAN INC. 600 Cortlandt Sl, Belleville, NJ 071 09, Tel: 
201-751-3000, TWX: 710-995-4940; Empl: 105 

HAROWE SERVO CONTROLS, INC.:A FASCO CO. 
110 Westtown Ad. P.Q Box 547, West Chester, PA 19380, 
Tel: 215-692-2700, TB..EX: 685-1176; FSC No.: 06989; 
EmpL: 300; SIs. MgT: Clayton A Walters 

HARRE'.l, INC. 16 Filch Sl, E. NoIWaIk, CT 06655, Tel: 203-
66&-2573; SIs. Mgr: Richard Deoew 

HARRIS CORP. Computer Systems Div. 2101 W. 
Cypress Creek Ad., FlI.auderdaIe, FL 33309, Tel: 305-974-
1700, TWX: 510-95&-9473, FAX: 305-9n-5580; FSC No.: 
29436 

HARRIS CORP. Dracon Div, 809 Calle Plano, Csmarillo, 
CA93010, Tel: 605-987-9511, TELEX: 192327; Empl: 350; 
Sis. MgT: Tom Erdmann; Dist. MgT: Keith BouIIIIIer 

HARRIS MICROWAVE SEMICONDUCTOR, Harris 
Semiconductor, 1530 McCarthy Blvd, Milpitas, CA 
95035, Tel: 40&-433-2222, TWX: 910-338-2247, FAX: 408-
432-3266; SIs. Mgr: VIC Kovaoevic 

HARRIS SEMICONDUCTOR, Box 883, Melbourne, FL 
32902, Tel: 305-724-7400, TWX: 510-959-8259; FSC No.: 
34371; Empl: 2300; SIs. MgT: Dan McCranie; Dist. Mgr: 
CherIes. H. Beaty 

HARTLEY PRODUCTS, 1200 N. 23rd Sl, Ste. 105, 
Wilmington, NC 28405, Tel: 919-763-7422; SIs. Mgr: R 
Schmellerer 

HARTMANN, 10097 Tyler Place, Ijamsville, MD 21754, Tel: 
301-831-1055, FAX: 301-831-8072; EmpL: 2; SIs. MgT: 
Nancy Schwartz 

HAR1WElL CORP. 900 s. Richfield Ad., PIacenIia, CA 
92870, Tel: 714-993-4200, TELEX: 683-485, TWX: 910-
59&-1294; FSC No.: 83014; Empl: 425 

HARWIL. 1548 17th Sl, Santa Monica, CA 90404, Tel: 213-
82&-2310, FAX: 213-929-2259; EmpL: 10 

HASCO COMPONENTS, INC., 247-40 Jericho Tpke., 
Bellrose Village, NY 11001, Tel: 51&-32&-9292, TWX: 710-
592-5750, FAX: 51&-32&-9125; Erl1ll: 30; SIs. MgT: Tab 
Hauser ...................... , .... , .1514-1521,1752 

Local Sales Offices & Reps 
AZ. Phoenix, San10rd Sis. ................. 602-957-3570 
CA Irvine, Groh Assocs. ...... ".......... 714-637-9871 
FL Hollywood, Advantage ................ 305-962-2255 
IL Chicago, Randell SIs. .. "............. 312-539-1920 
MI Brighton, AP Assocs. ................. 313-229-8550 
MN Minneaporos, Holmgren Assocs. ....... 612-78&-7641 
NJ Parlin, JMR ........................... 201-254-8484 
NY Long Island, Hasco Camps. .. . . . . . . . . • 516-328-9292 
WA Seattle, Jansen Assocs. .......... ..... 20&-874-2n2 
Can Toronto, ant. CEA Assocs. ........... 41&-231-9717 

Hathaway 
FAX: 918-438-7629 

HATHAWAYCORPORAnON:MOnON 
CONTROL DIY, 10837 E. MaJshaI~ Tulsa, OK 74116, 
Tel: 918-431H8OO; Empl: 80; SIs. MgT: David Richards 
. ................................................ a'1253 

700 North American offices only. For worldwide reps & distributors, see VoL W. EEM 1989 



Manufacturers and Sales Offices Directory 
Local SaJes Offices & Reps 

AI. Huntsville, DHR MkIg., Inc. ..••.•...... 205-722-0440 
PiZ. Scottsdale, Bill Earl Assoo., Inc. ....... 602-994-3813 
CA EI Toro, SDK & Assocs. Lid. .......... 714-855-9881 
CA Santa Clara, Fahrner Miller Assoo., Inc. 

CO Englewood, Dynatech, Inc. ........... . 
CT Waterbury, Underwood Sis. Corp. .... . 
Fl Tampa, DHR MkIg., Inc. .............. . 
GA Duluth, DHR MkIg., Inc. .............. . 
IL Addison, VlkeIand Sis., Inc. ........... . 
MA Lowel~ Underwood Sis. Corp. ........ . 
MI Brighton, AP. Assocs.. Inc. ........... . 
MN Sl Paul Vlkeland Sis., Inc. ........... . 
NY Sidney, Southern Tier Equip. ......... . 
NC Raleigh, DHR MkIg., Inc. ............. . 
OH Cincinnati, Stegman Blaine Mktg. .•... 
OR Portland, General Elctma ............ . 
PA Philadelphia, HomersmiIh, Inc. ....... . 
SC Greenville, DHR MkIg., Inc. ........... . 
TN Nashville, DHR MkIg., Inc. ............ . 
TX Dallas, RF. Kimball Co., Inc. ......... . 
VA Richmond, DHR MkIg., Inc. ........... . 
WI Waukesha, Vlkeland Sis., Inc. ........ . 

406-727-9800 
303-n3-2830 
508-256-8191 
407-740-7940 
404-564-0529 
312-832-8425 
508-256-8191 
313-229-6550 
612-645-4647 
607-563-9978 
919-829-1970 
513-729-1969 
503-297-8500 
215-543-2434 
603-235-3594 
615-331-2745 
214-23)-3447 
304-359-8803 
414-782-1133 

HAUMAN, INC, 2031 Ringwood Avenue, San Jose,CA 
95131, Tel: 408-434-088B, TB..EX: 510-101-2820, TWX: 
408-434-9832; SIs. Mgr: Tom Trieu ..... Do1792-1793 

Local SaJes Offices & Reps 
AI. Huntsville, B & C Instruments, Inc. .... 205-1183-6530 
CA canoga Pk., RAG EIcImS., Inc. ........ 818-998-6500 
CA Hayward, Allied Elctma '" . . . . . . . . . . . . 415-nO-OS90 
CA Laguna Hills, lSI SVcs. ................ 714-582-9160 
CA San Diego, Instr. Engrs. ............... 619-268-8344 
CO Broomfield, 1nsIr. Repair labs. ........ 303-469-5375 
CT Newtown, Connecticut Cal Labs ...•.. 203-270-1263 
Fl TBJI1lB, Tampa Insbmn ............... 813-623-3979 
GA Norcross, Allied Elctma . . . . . . . . . . . . . . . 404-3n-3555 
IL Elgin, Allied Elctma ... .. . .. . ........ .. 312-697-8200 
IN Indianapolis, Loren Green..... . .. ..... 317-293-9827 
KS Lenexa, A-Tech ...................... 913-268-9644 
MD Marlow Hgts., Allied EIctma........... 301-423-0161 
MA N. Billerica, Electra Test .............. 617-667-8541 
MN Minneapolis, Tonka Tech. labs. ....... 612-593-1nO 
NJ Clarksburg, AccuIest Instrs. .. . . . . . .. . . 609-259-0460 
NY Great Neck, Instr. Mart ................ 51&487-7430 
NY Mineola, Allied Elctma . . .. . . . . . . . . . . . . 516-248-2360 
NC Raleigh, Allied Elctma ................ 919-676-5845 
OR Portland, westoon Inc. ................ 503-283-0132 
PA New Hope, John Bell ................. 215-862-3762 
TX Fl Worth, Allied EIclms. ....... ,. . .. ... 817-336-5401 
TX Garland, Tucker Elctma .............. 214-348-6800 
WA Redmond, Vanguard Elctma .......... 206-623-4111 

HAVERLY SYSTEMS, INC. 78 Broadway, Box 919, 
Denville, NJ 07834, Tel: 201-627-1424, FAX: 201-625-
2296; EmpL: 33; Sis. Mgr: Ken Spencer 

HAYDON SWITCH & INSTRUMENT, 1500 Meriden Ad., 
P.O. Box 3329, Waterbury, CT 06705, Tel: 203-756-7441, 
TB..EX: 643852-HSIINTLWBY, FAX: 203-756-8724; FSC 
No.: 02005; Empl: 350; SIs. Mgr: Christopher Bertellotti 

HAZELTINE CORP., Emerson Electric Co.. Cuba Hill 
Ad., Greenlawn. NY 11740, Tel: 516-261-7000. TB..EX: 96-
7800, TWX: 510-226-0239; Empl: 1950 

HBM,INC.,19BartIeltStreet,Marlboro,MA01752, Tel: 506-
624-4500, FAX: 508-485-7480; Empl: 200; SIs. Mgr: 
Robert Gray ......•....................... a0 1958-1959 

Local Sales Offices & Reps 
GA Albany, HBM, Inc. .................... . 
MI Uvonia, HaM. Inc. .................... . 
MA Martborough, HBM, Inc. .............. . 
PA West Chester, HaM. Inc. ............. . 
Can Misslssauga, Summa Engrg. l1d ..... . 
Can Mississauga. Ont, Summa Engrg., l1d 

912-439-7569 
313-462-1630 
508-624-4500 
215-363-8883 
416-624-1293 

416-624-3188 

HBS EQUIPMENT CORPORATION, 3000 Supply Ave.. 
Los Angeles, CA 90040, Tel: 213-726-3033, TWX: 910-
580-3179, FAX: 213-888-9982; Empl: 50; SIs. Mgr: D. 
Daniel 

FAX: 714-261-6584 
HC POWER INC., 17032 Armstrong Ave.. Irvine, CA 

92714-5716, Tel: 714-261-2114; FSC 1'10.: OD6P8; SIs. 
Mgr: Jack Graham ....................... Do1795-1797 

Local Sales Offices & Reps 
CA Los Alamitos, Power Specialists .•.... 213-594-9418 
CA Santa Clara, Electro Venture.......... 406-727-1553 
CA Vista, Power Specialists .............. 619-726-4799 
CO Englewood, Taylor Mktg. . . . . . •• . . . . . • . 303-850-0207 
Fl I.and-<H.akes, AJ:s Power Source ... 813-996-2583 
MD Hunt Valley, Eagle Sis. Corp. ... . . . . . .. 301-666-3930 
MA Franklin, OEM Mklg. .................. 506-526-4983 
MN Minneapolis, EIectro-Serv .... . . . . . . . .. 612-336-3475 
NH Salem, OEM Mktg. .................... 603-883-0009 
OH Brunswick, Roberts Elctma ........... 216-236-1711 
OR Portland, Power Factor Assocs. ....... 503-233-6969 
PA Allentown, Patterson EIcIms. Grp. ..... 215-39&-9668 
TX Dallas, Dynamark ..................... 214-437-3333 
UT Ogden, Taylor MkIg. .................. 601-546-9570 
WA Edmunds, Power Sources UnRd ...... 206-743-6641 

HDR POWER SYSTEMS, INC. 4242 Reynolds Or, 
Hilliard, OH 43026, Tel: 614-nl-55OO, FAX: 614-771-
7219; Empl: 90; SIs. Mgr: Harlan W. Bates 

HDS INC, 12310 Pinecrest Ad., Reston, VA 22091, Tel: 703-
620-6200, TB..EX: 64585, FAX: 703-620-3169; Empl: 120 

HEADWAY RESEARCH, INC. 3713 Forest La, Garland, 
TX 75042, Tel: 214-272-5431, TB..EX: 73-0257, FAX: 214-
272-7817; Empl: 45 

Local SaJes Offices & Reps 
CA Anaheim, California Tech. SVcs........ 714-832-1724 
CA Santa Clara, California Tech. Serv. .... 406-432-0492 
CT Trurnbell Submicron Technlg. ........ 203-375-8285 
PA Haverford, Blason Ent.. Inc. ........... 609-767-6733 

HEATH CO. Hilltop Road, Sl Joseph. MI49085, Tel: 616-
982-3200, TB..EX: 72-9421; Empl: 2000 

HEAT SYSTEM, INC. 1938 New Hwy, Farmingdale, NY 
11735, Tel: 516-694-9555, TB..EX: 825-339; Empl: 35; 
SIs. Mgr: Irwin Leibson 

HECON CORP, 31 Park Ad., Tinton Falls, NJ On24, Tel: 
201-542-9200, TB..EX: 13-2457; Ernpl: 200; SIs. Mgr: P. 
Shine; Dist. Mgr: R Drum 

HEEGER, INC. 2946 E. 11th Sl, Los Angeles, CA 90023, 
Tel: 213-26H)382, 213-26H)383, FAX: 213-261-2214; 
Empl: 10; SIs. Mgr: Robert A. Haeger 

HEI CORPORATION, 350 E. Randy Road, Carol Stream, IL 
60188, Tel: 312-665-5500, FAX: 312-665-5799; Empl:20 

HEI, INC., Hybrid Electronics Div., 1495 Steiger Lake 
Ln., VICtOria. MN 55388, Tel: 612-443-2500, ESYLNK: 
62940281, FAX: 612-443-2668; Empl: 200; SIs. Mgr: 
Leonard Klun ... .... .. .... .... .. A 0 1742; a0 1322-1323 

Local Sales Offices & Reps 
IN Indianapolis, EMCI .................... 317-921-3450 
MA Boston. Vector Assocs. .•............• 617-271-0000 
MN Victoria. HElInc. ...................... 612-443-2500 

~HElinc. 

FAX: 612-443-2668 
HEI, INC" Optoelectronics DiV .. 1495SteigerLakeLa., 

P.O. Box 5000, Victoria, MN 55388, Tel: 612-443-2500, 
TWX: 510-601-7785, ESYLNK: 62940281; Empl: 200; Sis. 
Mgr: Dale Nordquist........... A0 1743; a0 1322-1323 

Local Sales Offices & Reps 
AI. Huntsville, REP, Inc. .................. 205-881-9270 
PiZ. Phoneix, Toward Engrg. .............. 602-955-3193 
CA Chatsworth, Porter Co. . . . . . . . . . . . . . . . . 81 &-700-n92 
CA Mountain Vlew,Leddy Assocs. .....•.. 415-969-6313 
FL Oriando, WerndN & Assocs. ........•.. 305-851-1923 
GA Tucker, REP, Inc. ..................... . 404-938-4358 
IL Chicago, Synmark Sis. •.. . . . . . . . . . .. .. 312-390-9696 
NY Commack, RC Engrg. .. . . . . . . . . . . . . . .. 516-543-3325 
NC Raleigh, REP, Inc. .•...•.••............ 919-851-3007 
WA Bellevue, Olson Tech. Sis. ............ 205-883-7792 

HEINEMANN ELECTRIC CO" Brunswick Pike, All Ate. 
. 61, P.O.Box 8800, Lawrenceville, NJ 08648-0800, Tel: 609-

882-4800, TB..EX: 843431; FSC No: 74193; EmpL: 350; 
SIs. Mgr: N. J. AIzamora ................. ao l370-1373 

Local SaJes Offices & Reps 
PiZ. Phoenix, O'Donnell Assocs. SW ...... 602-944-9542 
CA San Diego. O'Donnell Assocs., Inc. .... 619-57&-1645 
CA San Jose, O'Donnell Assocs. No. ..... 406-432-1940 
CA Torrance, O'Donnell Assocs., Inc. ..... 213-539-9664 

HEINEM 
CO Englewood, CompuTech Mktg. •....... 303-n3-3981 
Fl Oviedo, Conley & Assocs. .•..•..••..• 305-365-3283 
GA Duluth, DIxie Mktg..................... 404-381-5592 
IL Northbrook, D. DoHn Sis. . . . . . . . . . .. . .. 312-496-6n0 
IN Fl Wayne, 0Ji. Bromberg & Assocs. .. 219-456-6010 
IA Hiawatha, Ard Sis. Co. ........•...•... 319-393-6392 
KY Louisville, O.H. Bromberg & Assocs. •• 502-456-1498 
MDUpperco, lmagitron Sis. eo.. Inc. . . . . . . . 301-374-5600 
MA Southboro, SUIHvan Tech. Sis. ........ 617-485-2215 
MI Southfield, L H. Dickelman Co. ....... 313-353-8210 
MN Mimeapolis, Furber Sis. Co., Inc. ...... 612-881-3620 
MO Creve Coeur, Hill & Co. .......•....•.. 314-432-1136 
MO Kansas City, Hill & Co. ................ 816-361-1669 
NJ Ridgewood. BelIou, Inc. ............... 201-444-6990 
NM Albuquerque, O'Donnell Assocs. SW .. 505-889-4522 
NY Farmington, Canavan-5can1on . ....•.. 716-924-7450 
NY Syracuse, Canavan-5can1on .......... 315-437-1271 
NC Charlotte, J. Rucisill Assocs. ••.•...... 704-3n-6901 
OH Cleveland. Brown Elect Prod. •........ 216-331-2072 
DH Dayton, KW EIcIm. Sis. ............... 513-890-2150 
OH Dayton, O. H. Bromberg & Assocs. ••.. 513-434-8788 
KY Louisville, O.H. Bromberg & Assocs. .. 502-456-1498 
OR Hillsboro, Ternco Northwest .......... 503-649-6375 
PA Allison Park, KW EIecIm Sis. ......... 412-487-4300 
NJ Lawrenceville, DVS Co. ............... 609-896-1112 
TX Dallas, Glidden Electro Equip.......... 214-34H1610 
TX Houston, Glidden Electro Equip. ..•... 713-881-1415 
WA Kirkland, Ternco Northwest •.......... 206-821-5434 
WA Spokane, Ternco Northwest .......... 509-534-8835 
WI Milwaukee, Key Entpr ................. 414-453-9462 

Local Distribulors 
AI. Montgomery, Southern Controls ...... 205-2n-5030 
CA Buena Pk., CWlress Elctma ........... 213-744-0355 
CA Chatsworth, Fuses, Unlld. ........•.... 816-882-1515 
CA Chatsworth, POCO Sis. ............... 81 &-700-8727 
CA Inglewood. Newark EIctma ........... 213-671-7066 
CA Los AngeIes,.Master Distrs. ....•.•.••. 213-452-1229 
CA San Carlos, Campbell & George ...... 415-594-1994 
CA San Jose, cazco Sis. ................. 406-432-1943 
CO Aurora, Jet Elctma .................•. 303-364-1000 
CO Denver, CSlD Inc. • . • . . . . . . . . . . . . . . . . . . 303-292-9594 
CO Denver, Newark EIctma •............. 303-757-3351 
CT Hartford, L E. Whelan Co. . . . . . . . • . . . . . 203-726-5800 
CT Wallingford. Green Shaw Co. ......... 203-265-3333 
Fl Oviedo, DIxie Sis. .. . . . . . . . . . . . . . .. . . . . 305-365-5211 
GA Atlanta. Georgia Control Can. ......... 404-876-8833 
IL Chicago, Newark Elctma ............. 312-784-5100 
IL Morton Grove, Nedco Elctma . . . . . . . . . 312-96N)500 

HECON 
Over 

100.000 
Counters 
in Stock • 

Over 
8.000.000 
Relays & 
Switches 
in Stock. 

Orders PlaeBd by 3:00 pm. are 
Shipped the Same Day 

(213) 4520 1229 (415) 8350 1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

SoIn .. Monica, CA 90404 Oakland, CA 94606 

Wtt.n your r~lJt.tlon • on the line 

HEiNEMANN'lliJ;A~~<E> 

Oll9r 
100,000 
Circuit 

Breakers 
in Srock. • 

Over 
8,000,000 
Relays & 
Switchas 
in Stock. 

Orders PlaeBd by 3:00 pm. are 
Shipped the Same Day 

(213) 452·1229 (415) 835-1500 
1301 OlympiC Blvd., • 1026 6th Avenue, 

SoIn .. Monica, CA 90404 Oakland, CA 94606 
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HEINEM Manufacturers and Sales Offices Directory 
IL Northbrook, Classic Ccmps. Supp. .... 312-272-9650 
IN Indianapolis. Beiliods. ................ 317-875-8200 
KS Edwardville, C. Tennant & Sons ....... 913-441-1801 
MD Celumbia, Aztech Elclms. .... . . . . . . . .. 301-995-6800 
MD Crofton, Custom Marine Sves. ........ 30t -793-3955 
MD Maryland Hgts., LComp, Inc. .......... 314-291-6200 
MA Newlon, Green Shaw Ce. .. . . . . . . . . . .. 617-969-8900 
MA Wobum, Apparatus Svc. .............. 617-933-5999 
MI Oak PI<., Newark EIcIms. .............. 313-967-0600 
MI Southfield, Michigan LecIrols Cctp. ... 313-353-1350 
MI Troy, 1/0 Cctp. of Detroit ............. 313-583-9152 
MN Minneapolis. Newark EIcIms. ......... 612-331-6350 
NH Hudson, C & H Elclms. ............... 603-882-1133 
NJ Lawrenceville, Riverside Ccmps. Supp. 

.: ..................... : ............... 609-896-1611 
NY Johnson City, Help EIcIms., Inc. ....... 607-729-3528 
NY Melville, Arrow EIcIms. .. . . . . . . . . . . . . . . 516-694-6800 
NY Roslyn, 110 Cerp. of NY .............. 914-964-1940 
NY Whnestone, Power Electro Supp. Co. 

NC Charlotte, Joyce SIs. Co. ............. . 
OH Cleveland, 1/0 Cctp. of NY .......... . 
OH Dayton, Duellman EIec. .............. . 
OH Dayton, Stotts Friedman Co. .......... . 
OH Shandon, Cartessa Cerp. ............ . 
OH Solon, REH EIecIms. ................. . 
OH Valley View, Newark EIcIms. ......... . 
OR Portland, Taylor EIec. ......... _ .. _ .... . 
PA Conshohocken, 1/0 Cctp. of America 

212-767-1447 
704-377-1555 
216-432-2664 • 
513-461-5010 
513-298-5555 
513-738-4477 
216-248-1636 
218-447-8860 
503-233-5321 

.... _.................................. 215-825-4610 
PA Erie, REM EIcIms. .................... 814-453-5626 
PA West Chester, West Chester Elec. & Electrn 

....................................... 215-696-7500 
TN Hixson, T echni-Tronics, Inc. .. .. .. . .... 615-842-0514 
TX Dallas, Geeco SIs. Co. ................ 214-341-2626 
TX Garland, Newark EIcIms. ............. 214-494-5911 
TX Houston, Newark 61ctms. ..•.......... 713-782-4800 
VA Ashland, Hanover Centrols & Supp. Cerp. 

....................................... 804-796-2007 
VA Charlottesville, Va Radio Supp. Co. Inc. 

.. .. . .. . . . .. . . . .. . .. . . . .. . . . .. . .. . .. ... 804-296-4184 
WA Seattle, H. C. Campbell Co. ........... 206-433-1900, 
WI Milwaukee, Hunt Ce. .. . .. .. . .. .. .. .. .. 414--383-1781 

HEITZ, KARl., INC, P.O. Box 427, Woodside, NY 11377, 
Tel: 716-565-0004; ErnpL: 15 

HalCAL PRODS. CO, INC, Box 1069, Santa Maria, CA 
93456-1069, Tel: 605-926-3851, TWX: 91 ()-351-5856, 
FAX: 805/926-2369; FSC No.: 13201; Empl.: 55; Dist. 
Mgr: John Aicker 

HELIONETICS, INC., DECC Div., 17312 Eastman Sl, 
Irvine. CA 92714, Tel: 714-261-6313, FAX: 714-261-0413; 
Sis. Mgr: Charles Carter 

HELM INSTRUMENT CO, INC., 1387 Dussel Drive, 
Maumee, OH43537, Tel: 419-893-4356, TELEX: 26-6078, 
FAX: 419-893-1371; EmpL: 55 

HENES PRODUCTS, 4225 E. Madison St, Phoenix, AZ. 
85034: Tel: 602-275-4126, TELEX: 530101; EmpL: 25 

HERAEUS INC, Temp. Measurement Group, lIlA 
Corporate Blvd., S. Plainfield, NJ 07080, Tel: 201-755-4800, 
FAX: 201-754-9494; Empl: 250 

HERBERT PRODS. INC, 180 Unden Ave.. Westbury, NY 
1159()-0384, Tel: 516-334-6500, TWX: 51 ()-222-5963, 
FAX: 516-334-6538; Empl.: 98; SIs. Mgr: B. J. Simmons 

HERMETIC SEAL CORP, 4232 Temple CUy Blvd., 
Rosemead, CA 91770, Tel: 213-263-0411, TWX: 91 ()-567-
3352. FAX: 816-443-6610; FSC No.: 04820; Empl.: 200 

HERMETIC SWITCH, Box 1325, Hwy. 92, Chickasha, OK 
73018, Tel: 405-224-4046, TELEX: 796125 Hermetic 
CKSA, FAX: 405-224-9423; FSC No.: 65623; Empl.: 150; 
Sis. Mgr: R HelmslDarla Ballard ............... B·1753 

Local Sales Offices & Reps 
CA Arcadia, V. Gott & Assocs. ............ 816-445-9728 
CA San Diego, V. Gott & Assocs. ......... 619-566-5320 
GA Atlanta, Electro Technlg. Prods. ....... 404-262-1522 
IL Woodridge. Trend-Tronics, Inc. .. .. .... 312-985-0626 
KS Lenexa. Midtec Assocs. ... .. . .. . .. .. .. 913-541-0505 
MD Timonium, Heller SIs. ................. 301-252-4780 
MA Canton, New England EIcIm. SIs. ..... 617-826-4835 
MN Minneapolis, Peterson Sis. & Assocs. 

MO St Louis. Midtec Assocs. ........... .. 
NY Oceanside, Current Iods. ............ .. 
OR Beaverton, LD Elclms. ............... . 
PA Furlong. Avenir ...................... . 
TX Austin, R F. Kimball Ce .............. . 
TX Houston, R F. Kimball Ce. . ......... .. 
TX Richardson. R F. Kimball Ce. . ....... . 
WA Snohomish, LD Elclms. .............. . 
WA Spokane, LD Elctms. ................ .. 

612-835-5281 
314-275-8666 
516-676-3895 
503-684-8221 
215-348-8290 
80()-442-4506 
713-89()-8810 
214-231-3447 
206-566-0511 
509-922-4883 

Hewlett-Packard 

Quality Reconditioned Equipment 

o Rent Fill your short-term needs 
fast ... Save working capital. 

o Purchase Substantial savings with 
reconditioned instrumentation ... 
fully warranted and calibrated. 

Spectrum Analyzers • Signal Generators • Counters • 
Power Supplies • Call With Your Requirements 

RAG ELECTRONICS, INC. 

21418 Parthenia Street 
Canoga Park, California 
91304 -1597 
Local (818) 998-6500 

Nationally Call 

1 (800) 732-3457 
In California 

I (800) 272-4225 

HERTNER DIV.:EXIDE CORP, 12690 Elmwood Ave.. 
Cleveland, OH 44111, Tel: 216-252-4242, FAX: 216-941-
4330; FSC No.: 26398; ErnpI.: 100; SIs. Mgr: RC. Wright 

HERTZ FIL TEA, 3 Aerial Way, Syosset. NY 11791, Tel: 516-
822-4770; Empl: 22 

HEURISTICS INCORPORATED, 9845 Hom Ad., Ste. 
170, Sacramento, CA 95827, Tel: 916-369-6606, TELEX: 
4940010, FAX: 916-369-6175; Empl: 37; Sis. Mgr: 
Michael McMann 

HEWLETT-PACKARD CO., 18310 Pruneridge Ave. CIC, 
fFD, _ Cupertino, CA 95014, Tel: 80()-752-0900; Empl: 
87,000; Sis. Mgr: Richard Alberding. VP Mktg. 
.. ................ '" ." .. .... 001278-1279, 1198-1801 

Local Sales Offices & Reps 
AL Birmingham ........................ .. 
AL Huntaville .......................... .. 
AK Anchorage .......................... . 
AZ. Phoenix ............................ .. 
AZ. Tucson .............................. . 
AR Lillie Rock, Hewlell-Packard Ce ...... . 
CA Calabasas ........................... . 
CA Foster CUy .......................... . 
CA Fresno ............................. .. 
CA Fullerton ............................ . 
CA Goleta .............................. .. 
CA Irvine ................................ . 
CA Long Beach ........................ .. 
CA Los Angeles ......................... . 

~ ~o~~:=.::::::::::::::::::::::: 
CA Pleasanton .......................... . 
CA Sacramento ......................... . 
CA San Diego ........................... . 
CA San Francisco ....................... . 
CA Santa Clara ......................... . 
CA VenlUra ............................. . 
CO Boulder ............................. .. 
CO Englewood ......................... .. 
CT Darien .............................. .. 
CT Glastonbury ........................ .. 
FL Fl Lauderdale ...................... .. 
FL Jacksonville ........................ .. 
FL Melbourne .......................... .. 
FL Orlando ............................ .. 
FL Pensacola .......................... .. 
FL Tampa .............................. . 
GA Atlanta .............................. . 
GA Norcross ............... : ........... .. 
HI Honolulu ........................... .. 
ID Boise ................... : ........... .. 
IL Bloomington ......................... . 
IL Chicago ..................... .' ...... .. 
IL Naperville .......................... .. 
IL Rolling Meadows ................... .. 
IN Carmel .............................. . 
IN Fl Wayne ........................... . 
IA Cedar Rapids ........................ . 
IA West Des Moines ................... . 
KS Wichila .............................. . 
KY Louisville ........................... .. 
LA St Rose ............................. . 
MD Baltimore ............................ . 
MD Rockville ........................... .. 
MA Andover .......... : .................. . 
MA Burlington ........................... , 
MI Grand RapidS ....................... . 
MI Novi ................................. . 
MI Troy ................................. . 
MN Sl Paul .............................. . 
MS Jackson ............................ .. 
MO Bridgeton ............................ . 
MO Kansas City ........................ .. 
NE Omaha .............................. . 
NJ Paramus ............................ . 
NJ Parsippany .............. : ........... . 
NJ Piscataway .......................... . 
NM Albuquerque , ....................... . 
NM Los Alamos ......................... . 
NY Albany .............................. . 
NY Amhurst ............................ .. 
NY Fairport.. ........................... .. 
NY Uverpool ........................... .. 
NY Manhatlan .......................... .. 
NY Purchase ............................ . 
NY Wappinger Falls .................... .. 

205-988-Q547 
205-63()-2OOO 
907-563-8855 
602-273-8000 
602-573-7400 
501-376-1844 
818-88()-34OQ 
415-376-8400 
209-252-9652 
714-999-6700 
805-885-6100 
714-472-3000 
213-496-1111 
213-337-8000 
415-694-2000 
818-505-5600 
415-460-0282 
916-929-7222 
619-279-3200 
415-882-6800 
406-986-7000 
805-656-6B98 
303-499-6655 
303-649-5000 
203-656-0040 
203-633-8100 
305-973-2600 
904-636-9955 
305-729-0704 
305-859-2900 
904-476-8422 
813-884-3282 
404-955-1500 
404-446-1894 
806-526-1555 
206-323-2700 
309-662-9411 
312-930-0010 
312-357-6800 
312-255-9800 
317-844-4100 
219-482-4283 
319-390-4250 
515-224-1435 
316-684-8491 
502-426-0100 
504-467-4100 
301-644-5800 
301-946-6370 
617-682-1500 
617-27()-7ooo 
616-957-1970 
313-349-9200 
313-362-5180 
612-644-1100 
801-982-9385 
314-344-5100 
816-941-0411 
402-493-0300 
201-265-5000 
401-682-4000 
201-562-6100 
505-823-6100 
505-662-6700 
516-456-1550 
716-689-3003 
718-223-9950 
315-451-1820 
212-971-oBOO 
914-935-6300 
914-298-9125 
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Manufacturers and Sales Offices Directory HI-Q 
NY Woodbury ........................... . 
NC cary ................................. . 
NC Charlotte •••.••.•.••...•......•.••...• 
NC Greensboro ......................... . 
OH Akron ....•...................•.....•. 
OH Cincinnati •.•••.••.•..•...•....•.•••.. 
OH Miamisburg .......................... . 
OH Strongsville •••..•............•...•.... 
OH Toledo ...•........•.....•............ 
OH WestenIiIle .......................... . 
OK 0Idah0ma City •...................... 
OK Tulsa ................................ . 
OR Wilsonville •••....•.•............•..... 
PA Harrisburg ..•..•..................•... 
PA Piltsburgh ••...•..•..•......•.....•..• 
PA Valley Forge ......................... . 
SC Columbia ..••..•••.......••..•....•..• 
SC G.--.ville ........................... . 
TN Knoxville ........•.................... 
TN~ •••..•..•••.................. 
TN Nashville ............................ . 
TX AustIn .....•.......................... 
TX EI Paso .•.•••••..•..•..••..•.....•...• 
TX Houston ............................. . 
TX Irvine ..•.•••..•..•.....••..•.......... 
TX McAllen •.•.•••...........••.......•.. 
TX Richardson .. " .•............•........ 
TX San AntonIo .....•.•••.••.••.•..•...•. 
UT Salt Lake City ....................... . 
VA Chesapeake .... , ...•........•...•.... 
VA Glen Allen •..•..•.....•....•.......•.. 
VA Roanoke ............................ . 
WA Bellevue ..........••..•......•..•..••. 
WA Spokane .•......•..•..•...•..•.•...••. 
wv Charleston .......................... . 
Wi Brookfield ....... c •......•...•.•...... 
Can BurlilVOO, Ont ...................... . 
Can Calgary, Alberta ..................... . 
Can Oartmouth, Nova Scotia ............. . 
Can Edmonton, Alberta ••..•..•.....•.•.•.. 
Can Kirkland, Que. ••.••................... 
Can London, Ont ......................... . 
Can Mississauga. Ont .................... . 
Can Moncton. New Brunswick ............ . 
Can Ottawa, Ont ........................ .. 
Can Quebec City, Que. .................. .. 
Can Richmond, ac. .. .................... . 
Can SasI<aIoon, Saskatchewan .•..••.....• 
Can VICtoria, ac. ........................ .. 
Can Willowdale, Ont .................... .. 
Can Wmnipeg, Manitoba ................ '" 

516-682-7800 
919-467-6600 
704-527-8780 
919-852-1800 
216-644-2270 
513-891-9870 
513-433-2223 
21&-243-7300 
419-242-2200 
614-891-3344 
405-946-9499 
918-481-6700 
503-882-8000 
717-657-5900 
412-782-0400 
215-666-9000 
BO:r732-0400 
BO:r232-8002 
615-98&-4747 
901-346-8370 
615-255-1271 
512-835-8nl 
915-833-4400 
713-n&-6400 
214-869-33n 
512-830-3030 
214-231-6101 
512-494-9336 
801-874-1700 
804-424-7105 
804-747-n50 
703-n4-3444 
206-643-4004 
509-922-7000 
304-925-0492 
414-764-8600 
416-335-6644 
403-235-3100 
902-469-7820 
403-46&-6666 
514-897-4232 
519-66&-9161 
41 &-678-9430 
506-855-2641 
613-620-6483 
41 &-64&-0726 
604-270-22n 
306-242-3702 
604-361-8616 
41 &-499-2550 
204-694-2777 

HEXACON ELECTRIC CO, 161 W. Clay Ave., Roselle 
Park, NJ 07204, Tel: 201-245-6200, TELEX: 13-8612, FAX: 
201-245-6176;~: 150; SIs. MgT: Robert L Miller 

FAX: 201-245-3238 
HEYCO MOLDED PRODUCTS, INC., Box 160, 

Kenilworth, NJ 07033, Tel: 201-245-0033, 800-52&-4162; 
FSC No.: 28520;~: 135 .................... C·1863 

Lccal DistribuJoIs 
CA Garden Grove, HW Eckhardt ........ .. 
CA Haywaro. Now Fasteners .......... .. 
CA Riverside, EicIms. Supp. ............ .. 
CA San Joe&, Pro Fasteners .............. . 
II. Shaumberg. Engrd. Fasteners •...•..• 
IN Elkhart, La Vanlure Prods. Co. ....... . 
Me Baltimore, Jandorf E/ec. & MIg. ...... .. 
MA Newton, I~ Prods. ............ .. 
MN Sl Pau~ Arden Fasteners ............ . 
MO Sl louiS, Engrd. Fastener Co. ........ . 
NY Amityville, Yorkville Inds. Inc. ........ .. 
OK 0Idah0ma City, Wesco .............. . 
TN Nashville, Arden Fasteners .......... . 
TX Hous1on. Rainbow .................. .. 
Wi Waukesha, Cable Camps. .......... .. 

800-221-8761 
800-227-2901 
714-787-9220 
408-943-91 n 
312-980-4062 
219-264-0658 
301-358-5550 
617-964-6200 
612-483-6681 
314-434-2688 
51&-225-2100 
405-232-5521 
615-869-7043 
713-957-Cl500 
800-558-4388 

HH CONTROLS CO. INC, 16 Frost St, Arlington, MA 
02174, Tel: 617-646-2626;~: 13 

HIBBING ELECTRONICS CORP, 3125 E. 14th St, 
Hibbing, MN 55746, Tel: 21&-263-8971, FAX: 218-263-
8970; EmpL: 440; SIs. MgT: Michael Walsh 

HICO HORIZONS INn. CO, See Maxon Precision 
Motors 

HIGHLAND TECHNOLOGY, INC, 320JudahSlreet, San 
Francisco, CA 94122, Tel: 415-753-5814; ~: 8; SIs. 
MgT: Hugh Callahan 

HI-G COMPANY, A Subsidiary of Nytronicslnc., 
101 Locust St, Hartford, CT 06114, Tel: 203-522-8800, 
TELEX: 643394, TWX: 710-425-1379, FAX: 203-524-8540; 
FSC No.: 02289; EmpL: 550; SIs. Mgr: J. Parsons 

HIGH REL BURN-IN, Riverside Assoc. Inc., 1710 
Ringwood Ave., San Joe&, CA 95131, Tel: 408-437-Cl300, 
FAX: 408-437-1418; FSC No.: 4Y548; ~: 30; SIs. MgT: 

..... .. ... ........ .. ... . .......... .. .... ... 801522-1538 BeIh Pagano 
Lccal SsJas Offices & Reps 

AI. Huntsville, 20th Century MkIg. ....... . 
AZ. Phoenix. Wesirep .................... . 
CA Anaheim, Wesirep .................. .. 
CA San Diego. Wesirep ................ .. 
CA Santa Clara, Wesirep ................ . 
CO Englewood, Omega .................. . 
CT Bloomfield, Friedman SIs. ............ . 
FL Orlando, Camp. Des. Mkl ............ . 
GA Noreroas, 20th Century Mkl ........ .. 
II. Highland Park, Bransky Sis. .......... . 
IN Fort Wayne, TX Sis. ................ .. 
IA Cedar Rapids, PaWson Sis. .......... . 
KS Olathe, Advanced Tech. Sis. ........ .. 
MD Monkton, lmagitron Sis. Co. .......... . 
MA Needham. Friedman SIs. ............ .. 
MI Ft Wayne, TX Sis. .................. .. 
MN St Paul Repco ...................... . 
MO St Louis, Advanced Tech. Sis. .••..... 
NJ Wesl C81dwel~ Grirnm-Siegel Assoc. " 
NY E. Rochester, Tri-Tech EIcIms. .•.....• 
NC Gary, 20th Century Mkl .............. . 
OH Miamisburg. EIcIms. Camps., Inc. .••.• 
OR Lake Oswego, RTS .................. . 
TN Knoxville, 20th Century Mkl ......... . 
TX Euiees, Fralia Co. .................... . 
WA Vashon, RTS ........................ . 
Wi Cedarburg. Bransky Sis. ............ .. 
Can Downsview, Ont. Design1ronics ...... . 

Local DistribuJoIs 
AI. Huntsville, Hallmark EIcIms. .....•.... 
AZ Phoenix, Hallmark EIcIms. .......... .. 
AR Li1IIe Rock, Electro En1prs. .......... .. 
CA Buena PI<., Cypress EicIms. .......... . 
CA Canoga Park, HaI~ark EIcIms. ...•.. 
CA CiIrus Hgts.. HaI~ark EIcIms. .••.••.. 
CA Irvine, Integrated EIcIms. ............ .. 
CA San DIego. Hallmark EIcIms. ........ .. 
CA San Joe&, Cypress EIcIms. .......... .. 
CA San Joe&, HaI~ark EicIms. ........ .. 
CA Santa Ana. NorsIan EIcIms. .......... . 
CA Torrance, HaI~ark EIcIms. ......•... 
CA Tustin. Hallmark EIcIms. ............ .. 
CO Denver, InIe!J"8I8d EIcIms. .......... .. 
CO Englewood, Hallmark Elctms. ........ . 
CT Wailingiord. Hallmark EIcIms. ....•...• 
FL Clearwater, Hallmark Elctms. ........ . 
FL Orlando, Hallmark EIcIms. .......... .. 
FL Ovldeo, Aztech ...................... . 
FL f'orr1Iano. Hallmark EIcIms. .......... . 
GA Norcross, Hallmark EIcIms. .......... . 
II. Wood Dale, Hallmark EIcIms. •..••...• 
IN Indianapolis, Hallmark EIcIms. •.•...•. 
KS Lenexa, Hallmark EIcIms. ............ . 
KS WIChita, Lae Prods. .................. . 
MD Columbia, Aztech .................... . 
Me Columbia, Hallmark EIcIms. .•...•••... 
MD Columbia, Vantage Comps. .......... . 
MA Billerica. Hallmark EIcIms. .......... .. 
MA Wobum, A.c.1. EIcIms. .............. .. 
MN Eden Prairie, Hallmark EIcIms. ..•..•.. 
MO Maryland Heights, Hallmark EIcIms. .. . 
NJ Clifton, Vantage Camps. ... .' ........ .. 
NJ Fairfield. Hallmark EIcIms. .......... .. 
NJ Ml Laure~ Hallmark EIcIms. ........ .. 
NJ Oakland, Relay Specialties .......... .. 
NY Convnack, Vantage Camps. ........ .. 
NY Hauppauge, Jaco EIcIms. ............ . 
NY Hauppauge, Sherbum EIcIms. .•.••... 
NY Ron Kon Kama, Hallmark EIcIms. .... . 
NC Raleigh. Hallmark EicIms. ............ . 
OH Solon, Hallmark EIcIms. ............ .. 
OH WOIIhiIVOO, Hallmark EIcIms. •.••...• 
OK 0Idah0ma City, Electro En1prs. ....... . 
OK Tulsa, Hallmark EIcIms. .............. . 
OR Beaverton. Integrated Elctms. .......•. 
TX AustIn, Hallmark EIcIms. ............ .. 
TX Dallas, Hallmark EIcIms. ............ .. 
TX Houaton. Hallmark EIcIms. .......... .. 
TX Irving, Aztech ........................ . 
UT Wesl Valley City, Hall-Mark EIcIms. ••• 
WA Bellevue, Integrated EIcIms. ........ .. 
Can Pointe Claire, Future ................ .. 

205-533-9281 
802-997-8899 
213-404-3881 
619-566-8580 
408-989-8833 
303-762-1921 
203-243-3122 
407-352-5480 
404-446-1999 
312-433-2375 
219-469-4447 
319-395-9866 
913-762-8702 
301-374-5600 
617-459-7399 
218-489-4447 
612-642-2626 
314-878-2921 
201 ~575-9300 
716-385-6500 
919-461-3370 
513-868-3340 
503-244-4123 
615-96&-2099 
817-354-1144 
20&-285-1363 
414-3n-6837 
41&-747-1171 

205-837-8700 
602-437-1200 
501-562-6936 
213-744-0355 
818-716-7300 
91 &-722-6600 
714-660-1055 
714-268-1201 
408-945-8400 
408-94&-0900 
714-250-4903 
213-217-8400 
714-359-0330 
303-292-6121 
303-790-1662 
203-269-0100 
305-530-4543 
305-855-4020 
407-365-2241 
305-971-9280 
404-447-8000 
312-86()-3600 
317-87&-7165 
913-868-4747 
318-264-2172 
301-995-6859 
301-988-9800 
301-720-5100 
617-667-4129 
617-935-7230 
612-941-2600 

HIGH TECHNOLOGY SENSORS, INC, 262 E. 
Hornbeam Or, Longwood. FL 32n9, Tel: 407-423-1755; 
~: 7; SIs. Mgr: R M. Mindock 

FAX: 914-968-0347 
HIGH VOLTAGE TECHNOLOGY INC., 71 Alexander 

St, Yonkers, NY 10701, Tel: 914-423-8636;~: 7; SIs. 
MgT: Pete Gonzalez ..................... 001802-1804 

Lccal SsJas Offices & Reps 
CA Irvine, CMI Corp. .............. .... .... 714-552-3271 
NM Albuquerque, IMEC ................... 505-8lI3-9010 
NY Patchogue, Optimum Sis. Co. ......... 51&-758-0644 
EXP Tokyo, JaPan, EWlG Engrg. .. .. .. .. .. ... 03-464-1978 

HILEVEl. TECHNOLOGY, 31 Technology Drive, Irvine, 
CA 92718, Tel: 714-727-2100, TELEX: 655318, FAX: 714-
727-2101;~: 62; SIs. MgT: Dan Riordan 

HILTON INDUSTRIES, INC, Subsidiary of Core 
Industries, 11 n Celtlernen Road, Sarasota, FL 34232, 
Tel: 813-371-2600, TWX: 81()-864-4363, FAX: 813-371-
n50;~: 137; SIs. MgT: F. Moloney; DiBI. MgT: F. 
Moloney 

FAX: 914-279-2467 
HIPOTRONICS INC. P.O. Drawer A, Brewster, NY 10509, 

Tel: 914-279-8091; FSC No.:25294; ~:200; SIs.MgT: 
Robert Schlesinger .. ••••. A.2304-2306; 001280-1283, 

1806-1807, 2203-2a05 

Local SsJas Offices & Reps 
AL Birminghem. Spader & Assocs. ....... 205-979-5551 
AZ. Litchfield PI<., S.W. EIcIrI. Sis. .......... 602-935-7292 
CA San DIego. RDX Corp. ................ 619-581-oon 
CA San Dimas, ROX Corp. ............... 714-599-0985 
CA Sunnyvale, ROX Corp. ................ 408-734-4500 
CO Parker, Equal E/ec. Inc. ............... 303-841-8962 
CT Branford, Abbott Alison Co. .. .. .. .. .. • 203-461-Cl405 
FL Daytona Bell. Shores, W. Rihm Assocs. 

314-291-5350 GA Decatur, Spader & Assocs. .......... . 
904-761-7130 
404-296-3041 
808-89&-5538 
312-438-2905 
314-862-1660 
612-620-2996 
201-964-6200 
505-864-1123 
71&-768-6500 
216-967-8787 

201-7n-4100 HI 
201-575-4415 IL 
609-235-1900 
201-337-1000 MO 
51 &-543-2000 MN 
51 &-273-5500 NJ 

Honolulu, a F. Wdlenberg .......... .. 
Hawthorne Woods, Ryan & Assocs. ..• 
Sl LouiS, FIIZgeraId Sis. Co. ........ .. 
Edina. Ainslie Co. .................... . 
Union, Friedman Assocs.. Inc. .••..•..• 

51&-231-4300 NM Albuquer(pI, BryIec Sis. Inc. ........ .. 
51&-737-Cl600 NY La Roy, Hasgo Power Equip. ......... . 
919-872-0902 OH Vermilion, Robert S. Howley ........ .. 
216-349-4632 PA Downingtown, Kenn Ebert-Hipolronics 

lIT Salt Lake City, Riter Engrg. Co. ...... . 
WA Redmond. Gore E/ec. Co. ............ . 
PA Santurce, Mario R Franceschini Inc. •. 
Can BurnabY, ac, c. D. Nove ............. . 
Can Halifax, ac, D. c. Keddy Ltd. ........ . 
Can Quebec, J46 1l9, Tremcour EIcbn,Inc. 

215-269-5898 
801-973-9063 
206-Il83-4505 
809-725-7080 
flO4..43()-5612 
902-453-1711 

614-1l88-3313 
405-427-6591 
918-665-3200 
503-641-1690 
512-258-8648 
214-553-4300 
713-781-6100 
214-401-4118 
801-972-1006 
20&-455-2727 
514-694-n10 

...•.•..•.. .. ............... ........... 514-522-n57 
Can Weston, Ont. U-Tek Svcs. & Supp. .... 41&-747-1879 

HICKOK ELECTRIC INSTRUMENT, 10514 DuPont HIGH ENERGY, Inductotherm Industries, Lower Valley 

HI-Q CRYSTALS, Hybrids International Ltd., 311 N. 
unclenwood Or, Olathe, KS 66062, Tel: 913-764-4544, 
TWX: 910-743-0029, FAX: 913-764-6400; ~: 20; SIs. Ave., Clevelancl, OH 44108, Tel: 21&-541-8060; EmpL:450; Ad, Parkesburg. PA 19365, Tel: 215-593-2800, TELEX: 

SIs. MgT: Nann Holliday; DiBI. MgT: Jell Snider 759888, FAX: 215-593-2985;~: 65 MgT: Abdul Ghafoor ............................ A·1411 
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HIRAM 
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...... 1F;PAIV1 ..JONES 

HIRAM JONES ELECTRONICS, 11607 Vanowen St.. 
No. Hollywood. CA 91605, Tel: 213-875-0213; FSC No.: 
04887; E"1lL: 8 ..... : .................... Co 1372-137S 

Local Distributors 
TX Houston, Lenart Co. .................. 713-225:1465 

HIROSE ELECTRIC U.s.A., INC. (HRS), Div.of 
Hirose Electric Co. Ltd. (Japan~ 2685-C Park 
Center Drive, SImi Valley, CA 93065, Tel: 605:522-7958, 
FAX: 605:522-3217; E"1lL: 25 (USA), 720 (Japan); SIs. 
MgT" Jim Erickson ................. ;..... Co1378-1380 

RICHARD HIRSCHMANN OF AMERICA INC. 
Industrial Row, P.o. Box 229, Riv9ldale. NJ 07457, Tel: 
201-835:5002, FAX: 201-835:8354; Sis. Mg," C. Patlen 

HISONIC, INC., 249 N. Troost. P.O. Box 1130, Olathe, KS 
66061, Tel: 913-782-0012, TELEX: 4-2562, ESYLNK: 
62829955, FAX: 913-782-0562; FSC No.: 11402; E"1lL: 
165; SIs. Mg'" W. S. Bonebright ............... A0 2307 

Local Sales Offices & Reps 
AL Huntsville, MacKay, Smith & Assocs. .. 205:539-6000 
AZ Scottsdale, Arcom Sis., Inc. ........... 602-947-5745 
Fl Fl Lauderdale, MacKay, SmHh & Assocs. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305:467-3688 
Fl Orlando. MacKay, Smith & Assocs. ... 407-277-1513 
Fl SL Petersburg. MacKay, Smith & Assocs. 

....................................... 813-53()'1873 
GA Atlanta. MacKay, Smith & Assocs. .. . .. 404-496-9913 
KS Shawnee Mission, Florence & Meyer 

Me SL Louis. Florence & Meyer ...... , .... 
NC Charlotte, MacKay, Smith & Assocs. .. 
NC Raleigh, MacKay, Smith & Assocs. ... . 
TX Austin. Aid EIctms. .................. .. 
TX Irving. AID EIctms. ................... . 

913-722-5210 
913-722-5210 
704-372-1188 
919-847-2277 
512-636-6724 
214-259-4761 

HITACHI AMERICA. LTD. 2210 OToole Ave.. San Jose, 
CA 95131, Tel: 408-435:6300, TELEX: 17-1581, TWX: 
91 ()'338-21 03; Dis!. Mg'" Daryl Lundquist 

HIROSE 
ELECTRIC 
CABLE, INC_ 

SERVING A NATIONAL 
MARKET SINCE 1972 

CALL TOLL FREE: 

1-800-344-4539 
AK, PR.: 218-681-6674 

FAX: 218-681·3380 
701 BROOKS AVE. SOUTH 

P.O. BOX6n 
THIEF RIVER FALLS, MN 56701 

Manufacturers and Sales Offices Directory 

~HITACHr 
FAX: 312-517-1155 

HITACHI AMERICA, LTD., Electron Tube 
Division, 300 N. Martindale Ad., Sts. 600, Schaumburg. IL 
60173, Tel: 312-517-1144; EmpL: 50; Sis. Mg," lim 
Patton; Dist. Mg'" Katharine Behm ....... 8 0 1082-1084 

Local Sales Offices & Reps 
AL Huntsville, Techn~ MktG Assoc. .... . 
AZ Mesa. Systern SIs. of Arizona ........ . 
CA San Jose, Quadrep ................. .. 
CO Parker, Parker Webster .............. . 
CT Wallingford, Technlg. Sis., Inc. ........ . 
Fl Orlando. Technlg. MktG Assoc. ..... .. 
GA Atlanta. Technlg. MktG Assoc ........ . 
IL Chicago, M. Gottleib Assoc.. Inc. ..... . 
IN Indianapolis, Eictm. SIs. & Eng,!} ..... . 
IA ,Cedar Rapids. Barnes Was-Tech .... . 
KS Overland Park, West & Assocs. ...... . 
MD Columbia, Robert EIcIm. Sis. ........ .. 
MA Waltham, Techn~ SIs. Inc .......... .. 
MI Plymouth. Jay MktG ................ .. 
MN Bloomington. HHachi Ltd .. ~ ........ .. 
NJ Teaneck, Strategic SIs.. Inc. .......... . 
NM Albuquerque, Systern SIs. of AZ ..... . 
NY Fairport. Techn~ SIs.. Inc. ........... . 
NC Charlotte, Robert EIcIm. Sis. ........ .. 
NC Raleigh, Robert Eictm. Sis. ........... . 
OH Dayton, Thompson & Assocs. ........ . 
OK Tulsa, West & Assocs. ............... . 
OR Portland, Crown EIctms. ............. . 
PA Willow Grove, Technlg. Sis., Inc ...... . 
TX Richardson, West & Assocs. ......... . 
UT Murray, Parker Webster .... 
WA Bellevue, Crown Elclms. .•............ 
WI Brookfield, Sumer, Inc. .............. .. 
Can Mississuaga. Ont, Longman SIs. ..... . 

Local Distributors 
AL HuntSville, Marshall ................. .. 
AZ Phoenix, Marshall .................. .. 
AZ Phoenix, Sterling ................... .. 
CA Angora Hills. Western Micro ......... . 
CA Chatsworth, Marshall ............... .. 
CA Irvine, m ........................... . 
CA Irvine, Marshall ...................... . 
CA Irvine, Western Micro ............... .. 
CA Sacramento, IEC .................... . 
CA San Diego, Marshall ................. . 
CA San Jose, IEC ...................... .. 
CA San Jose, m ...................... .. 
CA San Jose, Marshall ................. .. 
CA Saratoga. Western Micro ............ . 
CO Denver, IEC ......................... . 
CO Denver, Marshall ................... .. 
CO Englewood, Sterling ................ .. 
CT MiHard, Milgray ...................... . 
CT Wallingford, Cronin .................. . 

. CT Wallingford, Marshall ................ . 
Fl Deerfield Beach, Vantage ............ . 
Fl Fl Lauderdale, Marshall ............. . 
Fl Fllauderdale, Reptron .............. . 
FL Orlando, Marshall ................... .. 
Fl Orlando. Milgray ..................... . 
Fl Tampa, Reptron ..................... . 
GA Atlanta, Malshall ..................... . 
GA Atlanta, Milgray ..................... .. 
GA Norcross, Reptron .................. .. 
IL Arlington Hgts.. Milgray ............. .. 
IL Chicago, Marshall .................. .. 
IL Hoffman Estates. IEC ............... .. 
IL Schaumburg. Reptron .............. .. 
IN Indianapolis. Marshall ................ . 
KS Kansas CRy, Marshall ............... .. 
KS Kansas CRy, Milgray ................ .. 
KS Kansas CRy, Sterling ................. . 
MD Baltimore, Resco ................... .. 
MD Columbia, Milgray .................. .. 
MD Columbia, Vantage .................. . 
MD Silver Springs. Marshall ............. .. 
MA Boston. Western Micro ............. .. 
MA Needham. Cronin .................... . 
MA New England. Milgray ............... . 
MA Wilmington, Marshall ................ . 
MI Uvonia, Marshall .................... . 
MI Uvonia, Reptron ................ ' ..... . 
MN Minneapolis. Marshall ................ . 
MN Minneapolis. Sterling ................ .. 
MN Minnetonka. Reptron ................ .. 
MO SL Louis. Marshall ................... . 
NJ Clifton. Vantage ..................... . 

205:883-7893 
602-464-9989 
408-432-3300 
303-641-4688 
203-269-8853 
407-857-3760 
404-446-3565 
312-775:1151 
317-649-4260 
319-393-9790 
913-345:1246 
301-995: 1900 
617-89Q.57oo 
313-459-1200 
612-896-3444 
201-633-0099 
505:889-2901 
716-223-7500 
704-563-1223 
919-679-4465 
513-435:7733 
918-865-3465 
503-62Q.632O 
215:784-0170 
214-68()'28oo 
801-266-9939 
206-643-8100 
414-764-6641 
416-67()'81oo 

205-881-9235 
602-496-0290 
602-266-2121 
816-707-0377 
818-407-4100 
714-727-400t 
714-458-5301 
714~7-Q2oo 

916-424-5297 
619-578-9600 
408-435: 1000 
409-453-1404 
408-942-4600 
406-725:1660 
303-292-6121 
303-451-6393 
303-792-3939 
203-878-5538 
203-265:3134 
203-265:3622 
305:429-1001 
305:977-4660 
305:735:1112 
407-767-8585 
407-647-5747 
813-855:4656 
404-923-5750 
404-446-9777 
404-446-1300 
312-253-1212 
312-49Q.0155 
312-643-2040 
312-882-1700 
317-297-0463 
913-492-3121 
913-236-8800 
913-492-5406 
301-529-0500 
301-995:6169 
301-72()'5100 
301-622-1118 
508-273-2600 
617-449-5000 
508-657-5900 
508-658-0810 
313-525:5850 
313-525:2700 
612-559-2211 
612-631-2666 
612-938-0000 
314-291-4650 
201-777-4100 

NJ Ml Laurel. Marshall .................. . 
NJ N. New Jersey, Marshall ............ .. 
NJ Parsippany, Milgray ................. .. 
NJ S. Plainfield, Sterling ................ .. 
NM Albuquerque, Sterling ................ . 
NY Binghamton, Marshall. .............. .. 
NY Farmingdale, Milgray ................ . 
NY Long Island, Marshall ............... .. 
NY Rochester, Marshall ................ .. 
NY Rochester, Milgray .................. .. 
NY SmHhtown, Vantage ................ .. 
NC Raleigh, Marshall ................... .. 
OH Dayton. Marshall ..... .-............. .. 
OH Solon. Marshall ..................... .. 
OH Worthington, Reptron ................ . 
OK Tulsa, Sterling ....................... . 
OR Beaverton, IEC ...................... . 
OR Beaverton, Western Micro ........... . 
OR Portland, Marshall .................. .. 
TX Austin, Marshall .................... .. 
TX Austin, Sterling ..................... .. 
TX Dalles. Marshall .................... .. 
TX Dallas, Sterling ..................... .. 
TX Houston, Marshall .................. .. 
TX Houston, Sterling ................... .. 
UT No. SaH Lake CRy, IEC .............. .. 
UT SaH Lake CRy, Marshall ........... , .. . 
UT SaH Lake CRy, Milgray .............. .. 
VA Richmond, Sterling ................. .. 
VA Washington! Baltimore, Sterling ..... . 
WA Bellevue, lEe ....................... .. 
WA Redmond, Western Micro ........... .. 
WA Seattle, Marshall .................... .. 
WI Milwaukee; Marsh ........... . 
WI Waukesha, Marshall ................ .. 
Can Alberta, m ......................... .. 
Can Alberta, m ......................... .. 
Can British Columbia, m ................ . 
Can British Columbia, Space Elclms. ..... . 
Can ManHoba, m ....................... .. 
Can New Brunswick, m ................ .. 
Can Ontario, m ........................ .. 
Can Ontario, m ........................ .. 
Can Ontario, Space Elctms. ............. .. 
Can Ontario, Space Elctms. ............. .. 
Can Prince Edward Island, m .......... .. 
Can Quebec, m ......................... . 
Can Quabec, Space EIctms. ........ , .... .. 
Can Saskatchewan, m ................. .. 

609-234-9100 
201-882-0320 
201-335-1766 
201-769-7000 
505-884-1900 
607-796-1611 
516-420-9600 
516-273-2424 
716-235-7620 
716-235-0630 
516-543-2000 
919-878-9682 
513-898-4460 
216-248-1788 
614-436-6675 
918-863-2410 
503-641-1690 
503-629-2067 
503-644-5050 
512-837-1991 
512-636-1341 
214-233-5200 
214-243-1600 
713-885:9200 
713-627-9800 
601-298-1669 
601-485-1551 
601-272-4999 
604-226-2190 
703-742-6400 
303-292-5537 
206-88Hl737 
206-747-9100 
414-475:6000 
414-797-6400 
403-451-4001 
403-251-5888 
604-192-8866 
604-294-1167 
204-786-6401 
506-857-8011 
416-736-1146 
613-226-7406 
418-838-4771 
613-62Q.6313 
902-465-2350 
514-335-7697 
514-697-6676 
306-933-2688 

HITACHI AMERICA. LTD. 220 Wh~e Plains Ad., 
Tarrytown. NY 10591, Tel: 914-631-0600, TELEX: 234553, 
FAX: 914-63H)672; Sis. Mgc William Porter; Dist. Mg," 
John McDonnell 

HITACHI DENSHI AMERICA LTD, Test & Meas. Div. 
175 Crossways Pkwy. W. Woodbury, NY 11797, Tel: 516-
921-7200, TWX: 51()'221-1899; ErilpL: 110 

HI-TECH COMPONENTS, Mitsubishi International 
Corp. 520 Madison Ave.. New York, NY 10022, Tel: 212-
605-2607, TWX: 71()'581-8762; E"1lL: 10; Sis. Mg," Bill 
Adikes; Dist. Mg,_' Tom Hayashi 

HI· TECH, INC., 3600 16th St.. Zion, IL 60099, Tel: 3.12-746-
2447, FAX: 312-746-4945; E"1lL: 35; SIs. Mgr" Sue 
Lawson .................... , ................... Col659 

Local Sales Offices & Reps 
AL Birmingham. Wade Prods. ...•........ 205-822-5546 
CA Woodland Hills. Gierm M Stevenson Co. 

.. . .. .. . .. .. . . .. .. . .. .. • . .. .. .. . .. . . ... 213-348-5506 
IL Chicago, Jeny GaHan co .............. 312-792-1991 
MI Sheridan, MacDougall and Assocs. ... 517-291-3334 
NY Huntington. Andrews & Andrews .. .. .. 516-892-8866 
OH Seven Hills. NenadaJ Entprs. .......•.. 216-524-4293 
TN Chattanooga. Wade Prods. Co. ....... 615-266-2262 

HITEMP TECHNOLOGIES, INC. 118 Charcot Ave.. San 
Jose, CA 95131-1101, Tel: 408-922"()740, FAX: 408-922-
0534; EmpL: 10; Sis. Mgr" JoAnn Ricci 

FAX: 201-782 .. 9733 
HITRAN CORPORA nON, 362 Highway 31, Flemington, 

NJ 08822-9943, Tel: 201-782-5525; FSC No.: 27672; 
E"1lL: 120; SIs. Mg," Karl Newquist ........... A0 2309; 

001808, 2200-2201 

Local Sales Offices & Reps 
AL Birmingham, Robertson SIs. .......... 205-823-4187 
AZ Scottsdale, Electro MktG .. .. .. .. .. . ... 602-991-0110, 

704 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory HARVEY 
co Denver, Calvert Controls ............. . 
CT GuiHord, Motion Controls Assocs. .... . 
CT Ridgefield, Manning & Assocs., Inc. . 
ID Boise, Calvert Controls ... 
IL Addison, Hedge Assocs., Inc. . ....... . 
LA Metairie, RAPCO Assocs., Inc. ....... . 
MA Uxbridge, Motion Controls Assocs. ... . 
NY Syracuse, Lachut Elctrl. SIs. .. 
NC Charlotte, Servicen SIs. Corp .. 
OH Broadview Hgts., MC, Inc ............. . 
OR Eugene, Calvert Controls .. . 
OR Portland, Calvert Controls 
PA Fort Washington, Hostvedt-Pavoni, Inc. 

PA Pittsburgh, Greye Glass Assocs. ..... . 
UT SaH Lake City, Calvert Controls ...... . 
WA Seattle, calvert Controls ............. . 
WA Spokane, Calvert Controls . 
WA Tacoma, Calvert Controls, Inc ........ . 
WA Tri-CHies, CalVert Controls ........... . 
WV SissonVille, Interstate Ind Sis. Corp ... . 
WI Brookfield, Kirchmayer-Seidel ........ . 

Local Distributors 

303-428-4852 
203-457-1874, 
203-436-5027 
206-343-3964 
312-543-0888 
504-887-9500, 
617-276-8886 
315-458-6486, 
704-525-4800, 
216-526-6511, 
503-683-2018 
503-236-1358 

215-643-5757 
412-366-6664 
801-531-8129 
206-251-6135 
509-244-3601 
206-383-1130 
509-545-4506 
304-986-3687 
414-781-5469 

NY Jamaica, Queens Indl. Elec. Corp ...... 716-526-7198 
AI Providence, WALCO Elec. Co ......... 401-467-6500, 

HMW ENTERPRISES, INC., 604 Salem Road, Etters, PA 
17319, Tel: 717-936-4691, TWX:Sl 0-650-3536, FAX: 717-
936-4095; FSC No.: 06A 150; Empl: 40; Sis. Mg,: Gerhard 
Schmutz 

HOBSON BROS., 4940 W. Lawrence Ave, ChiCago, IL 
60630-3884, Tel: 312-283-3600, FAX: 312-283-3606; 
Empl.: 75; SIs. Mg,: Betty Maager 

HODGE MANUFACTURING CO., INC., 55 Fisk Ave, 
Springfield, MA 01107, Tel: 413-781-8800, FAX: 413-733-
6573; SIs. Mg,: Edwin L Kossoy 

HOFFMAN, P. R., CO., MATERIALS PROCESSING 
DIV., Spreckels Industries Inc, 321 Cherry St, Carlisle, 
PA 17013, Tel: 717-243-2011, TWX: 510-650-2285, FAX: 
717-243-1672; Empl.: 125; Sis. Mg': Lee Kingsborough 

HOFFMAN ENGINEERING, 900 Ehlen Dr, Anoka, MN 
55303, Tel: 612-421-2240, TELEX: 29-0499, TWX: 910-
576-2211, FAX: 612-421-1556; SIs. Mg,: Larry 
Muehlbauer 

HOFFMAN ENGINEERING CORP., 20 Acosta St, 
Stamford, CT 06902, Tel: 203-325-8933 FAX: 203-327-
4812; FSC No.: 06097; Empl.: 49; SIs. Mg': Jack DeSoye 

HOKE INCORPORATED, 1 Tenakill Pk., Cresskil~ NJ 
07626, Tel: 201-566-9100, TELEX: 135428, FAX: 1-201-
588-5913; Sis. Mg,,. Mark Christensen; Dis/, Mg,: Len 
Messina 

HOLADAY INDUSTRIES, INC., 14825 Martin Drive, Eden 
Prairie, MN 55344, Tel: 612-934-4920, TELEX: 290922, 
FAX: 612-934-3604; EmpL: 29; SIs. Mg,,. Burton Gran 

HOLD-HEET PRODUCTS CORP., 5011 N. 
Ravenswood Ave, Chicago, IL 60640, Tel: 312-726-4454, 
312-728-4455; Empl.: 15; Sis. Mg,: Dan Mundt; Dis/. Mgr: 
Dan Mundt ..................................... 8-1539 

HOLIDAY-HAMMOND CORP, 220 S. 2nd Street Waco, 
TX 76701, Tel: 817-756-7401; Empl.: 30; SIs. Mg': Pat 
Holiday 

HOLLEX, INC., See Cabletest Products Co. 

HOLLlNGSEAD INTERNATIONAl, 13701 Excelsior 
Drive, Santa Fe Springs, CA 90670, Tel: 213-921-3438, 
TELEX: 691-462, FAX: 213-921-6313; SIs. Mg'" Doug 
Wagner 

HOLLIS AUTOMATION, Esterline Corporation, 15 
Charron Ave, Nashua, NH 03061, Tel: 603-889-1121, 
TELEX: 710-2281881; Empl.: 150; SIs. Mg,: John L 
Chugg; Dis/. Mg'" Jerry Vermette 

HOLMBERG ElCTRNS., Asheville Hwy., Inman, SC 
29349, Tel: 803-472-4141, TWX: 810-690-2302, FAX: 803-
472-8588; EmpL: 300; SIs. Mg,,. Kerry Holmberg 

HOLT INC, 9351 Jeronimo Rd., Irvine, CA 92718, Tel: 714-
859-8800, TELEX: 182704, FAX: 714-859-9643; FSC No.: 
44270; Empl.: 110; Sis. Mgr,. Roger SmHh 

HOLT INSTRUMENT, C.P.D. Engineering, Inc, 126 
Mott St, PO Box 230, Ooonto, WI 54153, Tel: 414-834-
2222, TELEX: 605-270-3015, FAX: 201-542-
1'266CPDfPeter; FSC No.: 09435; EmpI.: 10; SIs. Mg,: C. 
P.DeWitt 

HOLUB INDS., See Blackburn, Div. of F L Industries 

HOMALITETM 
FAX: 302-652-4578 

HOMALITE, INC., 11 Brookside Dr., Wilmington, DE 
19804, Tel: 302-652-3686, TWX: 510-600-0874; Empl.: 35; 
Sis. Mgrc Susan Stepchuck .................... 8-1085 

HONDA CONNECTORS, See Mhotronics, Inc. 

HONEYWELL INC, Aerospace & Defense Grp:, 
Honeywell Plaza, Minneapolis, MN 55408, Tel: 612-870-
5186, TWX: 910-576-2692; Empl.: 15,000 

HONEYWELL INC., Commercial Bldgs. Grp., MN 27-
4231, Honeywell Plaza, Minneapolis. MN 55408, Tel: 612-
870-2294; Empl.: 6000; SIs. Mg,: Mannie Jackson 

HONEYWELL INFORMATION SYSTEMS, 200 SmHh 
Sl. MS 440, Waltham, MA 02154, Tel: 617-895-6000 

HONEYWELL MICRO SWITCH DIV., See Micro 
Switch, a Honeywell Division 

HONEYWELL OPTOELECTRONICS, 830 E. Arapaho 
Dr., Richardson, TX 75081, Tel: 214-470-4271, TELEX: 73-
0890, FAX: 214-470-4417; Empl.: 300; SIs. Mgr: Doug 
Rasmussen; Dist. Mg,: Dave Kimbrough 

HONEYWELL, Test Instruments Div, P.O. Box 5227, 
Denver, CO 80217-5227, Tel: 303-773-4581, TELEX: 
45793 DVR; Empl: 1000; Sis. Mg': C. Miller 

HOOSIER MAGNETICS, INC., 6545 W. Central Ave. 
Rm.203, Toledo, OH 43617, Tel: 419-641-7173, FAX: 419-
641-7359; FSC No.: 3160; Empl.: 90; Dist. Mg,,. Daniel 
Sudarsky 

HOPKINS ENGRG, 12900 Foothill BlVd, San Fernando, 
CA91342, Tel: 816-361-8691, TELEX: 910380-5379, FAX: 
816-361-7409; FSC No.: 02777; Empl: 100; SIs. Mg," 
Court W. Rutherford; Dist',Mg,: Torn C. Hudson 

HOPPECKE BATTERY SYSTEMS, INC, 292 Main St, 
Butter, NJ 07405, Tel: 201-492-0045, TELEX: 5106002498, 
FAX: 201-492-2714; SIs. Mgr: Arthur M. SilVerman; Dis/. 
Mg': Arthur M. SilVerman 

HOTPACK CORP., Heinicke Instrs, 10940 Dutton Ad., 
Philadelphia, PA 19154, Tel: 215-824-1700, 8OD-523-3608; 
TWX: 71D-670-1694, FAX: 215-837-0519; FSC No.: 86; 
Empl: 100 

Hotpack is a manufacturer and is sold direct To contact the 
salesman in your area call 8OD-523-3608 or 
215-624-1700. 

HOUSE OF METAL ENCLOSURES, 500 w. 9th St, Box 
225, Hermann, Me 65041, Tel: 314-486-3111; Ernpl: 50; 
Sis. Mg,: A.P. Brigham 

HOUSTON INSTRUMENT, AMETEK, Inc, 8500 
Cameron Rd., Austin, TX 78753, Tel: 512-835-0900, TWX: 
910-874-2022; EmpL: 450; Dis/. Mg,: Rod Schaffner 

II il Howard Industries 

FAX: 815-889-4313 
HOWARD INDUSTRIES, INC., Box 287, One North 

Dixie Hwy, MiKord, IL 60953, Tel: 815-889-4105; EmpL: 
500 ............................................ C-1660 

HOWELL INSTRUMENTS, 3479 w. Vickery BlVd., Ft 
Worth, TX 76107, Tel: 817-338-7411, TELEX: 75-8233; 
FSC No.: 98889; Empl: 180; Sis. Mg,: Mike Lathem 

~HITACHI 

~ 
-~-------

OSCILLOSCOPES 

VIDEO CAMERAS & MONITORS 

An Authorized Stocking Distributor 

RAG ELECTRONICS, INC. Nationally Call 

21418 Parthenia Street 

Canoga Park, California 
91304 -1597 
Local (818) 998-6500 

1 (800) 732-3457 
In California 

1 (800) 272-4225 

EEM 1989 Nor,th American offices only_ For worldwide reps & distributors, see Vol. W. 705 



HUDSON Manufacturers and Sales Offices Directory 

HARVEY HUBBElL, INC, 50 Edwards Sl, Madison. OH HURRICANE ELECTRONICS LAB, P.O. Box 1260, MA Holden, Vanguard EIctms. ............. 508-82&-9081 
44057, Tel: 216-428-1161, ESYLNK: 960-439, FAX: 218- Hurricane, lIT 84737, Tel: 801-635-2003, FAX: 801-635- NJ Cherry HiI~ Metz-Benham-Assocs., Inc. 
428-7635 2495; FSC No.: 64109; EmpL: 20; SIs. Mgr: C. R Reeve . . . . . . . . . . . . .. . .. . . . . . . . . .. . . . . . .. . .. .. 603-424-0404 

HUDSON INDUSTRIES, 36 Executive Drive, Hudson, NH 
03051, Tel: 603-880-7712, FAX: 603-880-7155; EmpL: 
170; SIs. Mgr: Armand L Carpenter 

HUDSON TOOL & DIE CO, 18 Malvam Sl, Newark, NJ 
07105, Tel: 201-588-1800, TWX: 71 ()'995-4445, FAX: 201-
588-8570; FSC No.: 02875; EmpL: 300 

HUGHES AIRCRAFT CO, Connecting Devices Div., 
17150 Von Karman Ave., Irvine, CA 92714, Tel: 714-66(). 
5701, FAX: 714-66()'5825; FSC No.: 53669; SIs. Mgr: 
Terry Jarnigan 

HUGHES AIRCRAFT CO., Electron Dynamics Div, 
31 OOW. Lorn~ Blvd, P.O. Box 2999, Torrance,CA 90508-
2999, Tel: 213-517-6000, FAX: 213-517-6714; Empl.: 
1646; SIs. Mgr: Jerry H. Herman 

HUGHES AIRCRAFT CO, Industrial Products 
Division, 1051 Palomar Airport Rd, Carlsbad, CA 92009, 
Tel: 618-931-3000, TWX: 91()'332-1393, FAX: 618-931-
5197 

,HUGHES AIRCRAFT CO, Microelctms. Sys. Div, 
2601 Campus Or, Irvine, CA 92715, Tel: 714-752-3800, 
TWX: 91 ()'595-2435; Sis. Mgr: J. L Waters 

HUGHES ELECTRONICS PRODUCTS CORP, 34467 
Industrial Rd, Uvonia, MI4B15O, Tel: 313-427-8310, FAX: 
313-427-2282; EmpL: 20; SIs. Mgr: Richafd L Smh 

HUGHES MICROELECTRONICS CIRCUITS 
DIVISION, 500 Superior Ave., P.O. Box H, Newport Beach, 
CA 92658-8903, Tel: 714-758-2952, TWX: 91()'598-1374, 
FAX: 714-498-9492 

HUGHEY & PHILLIPS, INC, 2162 Union PI., Simi Valley, 
CA 93065, Tel: 605-581-5591, TELEX: 182900, FAX: 605-
581-5032; FSC No.: 94295; Empl.: 21; Sis. Mgr: Peter H. 
Johnson; Dist. Mgr: Peter H. Johnson 

HUGIN INDUSTRIES INC, 745 Distel Dr, Los AlIos, CA 
94022, Tel: 415-961-2950, FAX: 415-961-6431; EmpL: 6; 
Sis. Mgr: Peter Hugin 

Local Sales Offices & Reps 
CA Burbank, AC. Stearns Co ............ " 213-848-5776 
IL Chicago, Patton Sis. ..... , ............ 312-325-2170 
NJ Tenafly, D&D E~ .................. 201-568-5032 
NY Rochester, Irondequoit Inds. .......... 718-544-6257 
NC Fayetteville, Zim-Tak ................. 918-486-4101 
OH Dover, AJ Assocs. .................... 218-343-2224 

HULL CORP, Davisville Ad, Hatboro, PA 19040, Tel: 215-
672-7600, FAX: 215-672-7607; Empl.: 200; SIs. Mgr: C. T. 
Und; Dist. Mgr: J. T. Maclnnes 

HUMISEAL DIV., CHASE Corporation, 28-60 Bklyn -
Queens Expwy, Woodside, NY 11377, Tel: 718-932-0800, 
TWX: 71 ()'582-2141 , FAX: 718-932-4345; FSC No.: 
99109;46058; EmpL: 150 

HUMPHREY, INC, 9212 Balboa Ave., San Diego, CA 
92123, Tel: 618-585-6631, TWX: 91 ()'335-2oo1 , FAX: 618-
585-6873; Empl.: 258 

HUNTINGTON ELECTRIC INC, P.O. Box 386, Dept 
EEM 87, Huntington, IN 46750, Tel: 218-356-0778; SIs. 
Mgr: Robert S~ 

HUNTSVILLE MICROSYSTEMS, INC, 4040 S. 
Memorial Pkwy, Huntsville, AL 35802, Tel: 205-881-6005, 
"TWx: 51().6O().8258, FAX: 205-862-6701; Empl: 23; SIs. 
Mgr: Stephen D. Langford 

HARVEY HUBBELL 
Over 

25.0 . .0.0.0 
In Stock 

The 
Largest 
Relay & 

SWitches 
Distributor 

in the World. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Soon,. Monica, CA 90404 OIIkl8nd, CA 94606 

HURST 
FAX: 812-386-7504 

HURST MANUFACTURING CORP., Emerson 
Elec. Co., Box 326, Princeton, IN 47670, Tel: 812-385-
2564; EmpL: 200; SIs. Mgr: Don Morrow 
.....•..................... " . . . . . .. . .. . ... 8-1254-1256 

Local Sales Offices & Reps 
AZ Phoenix, Sierra Ind. Eng. .............• 602-272-0084 
CA 'Fullerton, Emerson Motor Div ......... 714-992-4330 
CA Los Angeles, Sierra Ind'L E~ Co .... 213-624-3123 
FL Winter PI<., Emerson Motor Diy. ....... 305-678-8896 
IL Chicago, Jerry Gotten Co ............. 312-792-1991 ' 

NY Staten Island. Ken Huth Sis. Co, Inc. " 718-884-1765 
NC Raleigh, South Attantic Comp. Sis. .... 918-858-9970 
PA Wynnewood, Metz-Benhem-Assocs., Inc. 

....................................... 215-898-7300 
TX Dallas, Passive Comps. Assocs. ...... 214-824-6162 
Can Nepean, Ont, Ellarn and Assocs. Ltd 

613-727-3892 

HY·CAL ENGINEERING, 9650 Telstar Ave., EI Monte, CA 
91731, Tel: 816-444-4000, TELEX: 67-5548; FSC No.: 
12199; EmpL: 125; SIs. Mgr: D. Z. Chapman 

HYCOMP, INC, 165 Cedar Hill St, Marlborough, MA 01752, 
Tel: 508-485-6300, TWX: 71()'347-0385, FAX: 508-481-
1547; FSC No.: 34707; Empl: 65; SIs. Mgr: V.P. Pai 

HYLETRONICS:LITTON INDUSTRIES, Newtown Ad., 
Littleton, MA 01460, Tel: 617-488-8911, TWX: 71()'347-
0656; FSC No.: 22534; Empl: 82; SIs. Mgr: John W. 
Pet1<ins 

IN Indianapolis, Emerson Motor DiY ...... 317-842-1342 HYPERTRONICS CORP., 16 Brent Or, Hudson, MA 
MD Glen Arm, Hodgins Assoc. ............ 301-592-7047 01749, Tel: 508-568-0451, 800-225-9228, TELEX: 95-
MA Lexington, Hathaway Elctms. , ........ 617-861-7010 1152; FSC No.: 50541; EmpL: 145; SIs. Mgr: E Dalrymple 
MI Grand Rapids, Emerson Motor DiY. ... 618-942-9500 ........ '" .. ....... . ... ........... . ....... C-1382-1385 
MN Wayzata, cardinal Sis. Co. ......•..... 612-475-0042 Local Sales Offices & Reps 
NJ Sussex, Carbone Assocs. ............. 201-875-1862 AL HuntsVille, EIec. Mktg. Assoc. ......... 205-880-8050 
NM Phoenix, Sierra Ind. Eng. .............. 602-272-0084 AZ Scottsdale, TC EIctms. Sis., Inc. ....... 602-994-5153 
NY Rochester, Agma Sis. Assocs. ........ 718-381-5840 CA Mountain View, Leddy Assocs. ........ 415-968-6313 
NY Syracuse; Agma SIs. Assocs. ......... 718-381-5840 CA N. Hollywood, Jewett Co. ............. 818-788-8103 
NC Charlotte, Cartwright & Bean, Inc. ..... 704-538-0303 CO Commerce City, Williams Assocs. ... .. 303-288-5647 
OH Canton, Emerson Else. Co. ........... 216-492-4119 CT Bethany, Reps. Corp. ................. 203-393-0024 
OK Edmond, Emerson Motor Div. ......... 405-34()'8228 
GA Norcross, Cartwright & Bean, Inc. ..... 404-368-0160 DC Washington, Tyler Griffin Co............... ENI-4821 
TX Arlington, Emerson Motor Div. ........ 213-3Bo-2670 FL Casseliberry, Southern EIctms. Sis. .,. 305-332-4718 
TX Rowlette, Campion Sales Co .......... 214-475-8313 FL Melboume, Southam EIec. SIs. ........ 407-242-9661 
WA Seattle, Northmar ..................... 208-524-5170 GA Atlanta, EIec. Mklg. Assoc. ............ 404-448-1215 
WI Milwaukee, Badgerep Inc. ............. 414-241-9200 IL Downers Grove, Moroak SIs. ...•...•.. 312-938-6400 
EXP NY, Freeport, Minthome Int'l. .......... 518-546-4700 IL Usle, W.G. Controls ................... 312-963-5954 
Can BurHngton, Ont, Wh~e Radio Ltd ..... 418-832-6894 IN Indianapolis, OC Elctms. .............. 317-255-1508 

IA Cedar Rapids, Midwest Tech. SIs. ..... 318-393-5115 

HUTRONIJ<. INC., New Pueblo Constructors, Inc., 
2400 s. 34th Place, Tucson, AI. 85726, Tel: 602-79().5348, 
FAX: 602-79().8636; FSC No.: 70206; EmpL: 90 

HV COMPONENT ASSOCIATES INC, 272 US Highway 
No.9, Howel~ NJ 07731, Tel: 201-431-0030, FAX: 201-78()' 
5283; Empl.: 40; SIs. Mgr: Kevin Krown; Dist. Mgr: Kevin 
Krown 

HYBRICON CORPORATION, 12 Willow Road, Ayer, MA 
01432, Tel: 508-772-5422, TWX: 71 ()'347-0654, FAX: 508-
772-2963; EmpL: 74; SIs. Mgr: Janis K Parker 

HYBRID ELECTRONICS CORP, 6 DeAngelo Dr, 
BedIord, MA 01730, Tel: 617-275-5350, FAX: 617-275-
3470; Empl: 12; SIs. Mgr: John Pantazis 

HYBRIDS It.iTERNATIONAL LTD., Thick Film 
Division, 311 N. Undenwood Or, Olathe, KS 66062, Tel: 
913-764-6400, TWX: 91()'743-oo29, FAX: 913-764-6409; 

. Empl.: 18; SIs. Mgr: Abdul Ghafoor ..... A-1411,1744 

HYBRID SYSTEMS, Sipex Corporation, 22 Linnell 
Circle, Billerica, MA 01821, Tel: 617-667-8700, FAX: 617-
887-8310 

Iii1 Hybridyne Inc. 

FAX: 602-791-3899 
HYBRIDYNE. INC., .2155 N. Forbes Blvd, Tucson, AZ 

85745, Tel: 602-628-0001; EmpL: 90; SIs. Mgr: Stephen R 
McComb ...•..............•.................... A-1745 

Local Sales Offices & Reps 
AI. Phoenix, Chaparral Elctms., Inc. . . . . . .. 602-998-5909 
AI. Phoenix, Wadsworth/Bryant .......... 602-275-7366 
CA Santa Ana, Silicon Coest Assocs., Inc. 

CA Santa Clara, Fischer and Assocs., Inc. 

CO Ft Collins, Rep Sales ............... .. 
CT Meridan, Vanguard EIctms. ......... .. 
FL Orlando, South Altantic Comp. Sis. ... . 
GA Norcross, South Atlantic Comp, SIs. .. . 
IL Glenview, Crimson Engrg, Sis., Inc ....• 
IN South Bend, Steddick and Assocs., Inc. 

714-544-1131 

408-733-7350 
303-228-1504 
203-634-3060 
407-857-3650 
404-447-6154 
312-47()'0024 

218-282-1629 

KS Lenexa, Midwest Tech. Sis. ........... 913-868-1500 
MD Baltimore, Tyler Griffin Co. ................ EN9-4821 
MD Columbia, Tyler Griffin Co. ............ 301-995-1215 
MA Wellesley, Reps. Corp. ................ 617-237-6476 
MA Wellesley, The Reps .................. 617-237-6476 
MN Bloomington, Mumco, Inc. ..........•. 612-854-4161 
NJ Wayne, G.T. Assocs. .................. 201-694-6040 
NM Albuquerque, Williams Assocs. ..•.... 505-255-1638 
NY E Syracuse; R D. Sherman........... 315-433-1165 
NC Raleigh, Else. Mktg. Assoc. ........... 918-847-8600 
PA Greensburg, Pro-Mark ................ 412-832-3800 
PA Youngwood, Pro-Marl< ................ 412-925-1905 
SC Greenville, EIec. Mklg. Assoc. .....•... 603-233-4637 
TX Richardson, Milco Mktg. .............. 214-783-2716 
lIT Sett Leke City, Williams Assocs. ...... 601-485-6511 
WA Bellevue, AtE Inc. .. .. . . . . .. .. . . . .. .. • 206-455-4697 

HY-TEC INDUSTRIES, Div. of Tapa Industries, Inc., 
P.O. Dox 91, Shoreham, NY 11786, Tel: 518-924-8686; 
Sis. Mgr: Torn Poole 

ICC, INC, 1144 W. Grove Ave., Orange, CA 92665, Tel: 714-
998-8310, TELEX: 49922451CCUSA, FAX: 714-998-5910; 
EmpL: 25 

ICIINC, 1901 Petra La, Placentia, CA 92670. Tel: 714-578-
7575, FAX: 714-578-3127; EmpL: 8 

IC0-RALL Y CORPORATION, 2575 E BeyshoreAd, Palo 
Atto, CA 94303, Tel: 415-858-9900, FAX: 415-858-8378; 
FSC No.: 51705; EmpL: 45; Dis!. Mgr: Barbara Enad/Doug 
Fr~ 

ICS ELECTRONICS CORP, 2185 Ok! Oakland Ad, San 
Jose, CA 95131, Tel: 408-432-9009, FAX: 408-943-1745; 
Empl.: 28; Sis. Mgr: Thomes D. Curfman; Dist. Mgr: 
Thomas D. Curfman 

Local Sales Offices & Reps 
AL Huntsville, Seber Assocs. ............. eoo-327-0853 
AZ Phoenix, Scientific Oves.-West ........ 602-730-9774 
CA Huntington Bch., Scientific Oves. -West 

. . .. . .. .. . . .. . . . . . . . . .. . . . . . . • . . . . . • .. . 714-84()'3501 
CA San Diego, Scientific Oves. ........... 618-268-9635 
CA San Jose; Scientific Oves.-West . • . •• . . 408-554-0455 
CO Denver, Scientific Oves.-West ......... 303-468-5145 
CT Mt Carmel, Scientific Oves.-New Eng. 

FL Apopka, Seber Assocs. .............. . 
FL Bradenton, Seber Assocs. .......... .. 
FL Melbourne, Seber Assocs. ........... . 
FL N. Palm Bch., Seber Assocs. ......... . 
GA Norcross, Saber Assocs. ............. . 
IL Chicago, BemdI Assocs. ............ .. 

203-248-9361 
407-724-0920 
407-724-0920 
407-724-0920 
407-724-0920 
eoo-327-0853 
312-832-0900 
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Manufacturers and Sales Offices Directory IDECC 
IN Carme~ Bernd! Assocs. .............. . 
LA New Orleans, Data Mktg. Assocs. .... . 
Me Burtonsville, Eastern InsIrmn. COIp. .. . 
MA WaIIham, SCientific DYes.-New Eng. .. . 
MN Minneapo~s, Bernd! Assocs. ......... . 
MO Kansas City, EIR Co .................. . 
NJ Teaneck, Scientific DYes.-East ....... . 
NM Albuquerque, Scientific DYes.-West .. . 
NY Liverpoo~ Northem Tech. Sis. ........ . 
NC Clayton, Saber Assocs. .............. . 
OK Tulsa, Data Mktg. Assocs. ........... . 
PA Horsham, Scientific DYes. -East ....... . 
TX Austin, Data Mktg. Assocs. ........... . 
TX Dallas, Data Mktg. Assocs. ........... . 
TX Houston, Data Mktg. Assocs. ........ . 
TX San Antonio, Data Mktg. Assocs. ..... . 
lfT Salt Lake City, Sci. DYes. ............. . 
WA Bellevue, The Western Rep .. 
WI Milwaukee, Bernd! Assocs. .......... . 
Can Montr~ Interlax Sys. ............... . 
Can Ottowa, Ont, Interlax Sys. ............ . 
Can Toronto, Interlax Sys. ....... . 
Can Vancouver, B.C, Interlax Sys. ........ . 

Local Distributors 

317-844-0114 
504-833-3655 
30t -364-8500 
617-890-2252 
612-546-2021 
816-452-7030 
201-837-1004 
505-293-3494 
315-451-1091 
800-327-0853 
918-494-2711 
215-95&0700 
512-33&4701 
214-661-()300 
713-954-5020 
512-342-3031 
801-973-9411 
206-885-0004 
414-545-8400 
514-336-0392 
613-726-8888 
416-674-8970 
604-430-1410 

Can Montrea~ Interlax ..........•.......... 514-336-0392 

Ie SENSORS, INC, 1701 McCarthy Blvd., Milpitas, CA 
95035, Tel: 408-432-1800, lELEX: 35OO6B, FAX: 406-434-
6687; Empl: 150; SIs. Mgr: Harold Joseph; Disl. Mgr_· 
Harold Joseph 

\ildea 
'=' 

FAX: 213-690-1352 
IDEA, INC., 1300 Pioneer St., Sle. B, Brea, CA 92621, Tel: 

213-697-4332; SIs. Mgr: Deborah K Blackstone 
.......................................... B.1086, 1166 

Local Sales Offices & Reps 
AZ Fountain Hills. Westech Engrg. SI", ... 602-837-3137: 
CA San Diego, Rad Tech Sys. ............ 619-673-9203 
Fl Miami, Dan-Tech Sis., Inc ............. 305-963-6142 
IL Usle, Basic Mkt~ Inc .................. 312-963-7086 
IN Indianapolis, Mohrfield Mktg. .. . . .. . . .. 317-546-6969 
IA Cedar Rapids, Tech. EIctms., Inc. ..... 319-366-5443 
MD Randallstown, Chesapeake Indl Mktg. 

....................................... 301-653-0476 
MA MiHord, Bennetron .................... 617-478-4873 
MN Golden Valley, Highland Elctm. SI", Co. 

MO Florissan~ Delltron Co, Inc. .......... . 
NH Londonderry, Bennetron ............. . 
NY Bohemia, Aurora Mkt~ Inc. .......... . 
OH Cleveland, KT /Depco ................ . 
OR Portland, General Elctms., Inc. . ...... . 
PA Pittsburg, KT /Depco ................. . 
TX Dallas, Tycom Sis. Co ............... . 
VA Midlothian, Pacesetter Comp. Sis. .... . 
WA Redmond, General Elctms., Inc. ...... . 
Can Rexdale, Ont., True North Technlg. Lid. 

Local Distributors 

612-546-2123 
314-639-0033 
603-432-9092 
516-563-3131 
216-442-6200 
503-2!j7 -8500 
412-367-1011 
214-96().7368 
804-744-1337 
206-867-0969 

416-744-2233 

CA Buena Park, Ford EIctms., Inc. ........ 714-521-6080 
CA Mission Viejo, Opto Plus 6 ............ 714-380-6654 
CA San Josa, Rose EIctm. DistrtJg. ....... 408-943-0360 
CA Sunnyvale, R C Dudek & Co, Inc. ..... 408-734-3830 
CA Westlake Village, R C Dudek & Co, Inc. 

....................................... 818-707-1310 
CT Wallingford, Midan Elctms., Inc. ....... 203-265-2077 
Fl Davie, Arco ........................... 305-473-2550 
IL Addison, BeHord EIctms., Inc. ......... 312-691-1100 
IL Chicago, Leeds Electro Comp& ....... 312-625-3800 
IL Schaumburg, CPS Elctms., Inc. ....... 312-884-6620 
MA Middleboro, Glynn Elctms., Inc......... 508-947-4050 
OH Dayton, Televox, Inc. . . . . . . . . . . . . . . . . .. 513-454-1225 
OR Beaverton, Rose EIctm. DistrtJg. Co. .. 503-629-9268 
OR Portland, R C Dudek & Co, Inc. ....... 503-620-9330 
TX Richardson, Component Technlg. Corp. 

.............•......................... 214-437-2211 
WA Seattle, R C Dudek & Co, Inc. ........ 206-772-3224 
Can Concord, Ont., Target Elctms ......... 416-669-9902 
Can Scartlorough, Ont, Carsten EIctm& Ltd. 

. . . . . . . . . . . . . .• . . . . . . . . . . . . . . . . . . . . . . .. 416-495-7705 
Can St Laur~ Que., ZEl EIctms., Inc. •.. 514-342-6211 

IDEAL INDUSTRIES, 4450 Becker P~ Sycamore, IL 60178, 
Tel: 815-895-5181, TWX: 910-639-0613; Empl: 700; Sis. 
Mgr." Bob Bukowsky 

IDEAL PRECISION METER, 214 Franklin St., Brooklyn, 
NY 11222, Tel: 212-383-6904, TWX: 71t>-584-2160; FSC 
No.: 11707;10304-41; Empl: 150; SIs. Mgr: T. Bell 

IDE ASSOCIATES, INC, 35 Dunham Rd., Billerica. MA 
01821, Tel: 617-663-6878, TELEX: 4979780; Empl.: 40; 
Sis. Mgr: James Bender 

IDEC CORPORATION, 1213 Elko Drive, Sunnyvale, CA 
94089-22", Tel: 408-747-0550, TELEX: 34-0601, TWX: 
91t>-339-9383, FAX: 408-744-9055; FSC No.: 60686; 
Empl: 75; SIs. Mgr: Wallace Beldwin, Natl SI", Mgr. 

............. B·1540-1541, 1754-1755 

Local Sales Offices & Reps 
AL Birmingham, Bryoo Co. ............... 205-672-9760 
AZ Phoenix, Western Automation ........ 602-265-2768 
AR Jonesboro, Electro-Tech, Inc .......... 501-932-0366 
CA Laguna Hills. Western Automation .... 714-859-6968 
CA Sunnyvale, Idee Corp ................. 408-747-0550 
CO Lakewood, T.M.M.I... . . . . . . • . . . . . . . ... .. 303-232-1516 
Fl West Palm Beach, Boggs & Assocs. .. 407-478-8062 
Fl Oldmar,Boggs&Assocs. .... , ........ 813-855-1812 
IL Schaumburg, Idee Corporation........ 312-682-7687 
IL South Barringfon, Bu-Nell Engrg. ...... 312-551-9000 
IN Indianapolis, Uberty SI", .............. 317-688-8396 
KS Overland Park, TMW ................. 913-363-1818 
MA Norwood, Hyland Assocs. ............. 617-762-0345 
MI Farmingfon, Schiller- McBride Assoc. 

MN Minnetonka, S. J. Collins & Assocs. .. . 
MO St Louis, TMW Co ................ : .. . 
NM Albuquerque, T.M.MJ. . ............... . 
NY Patchogue, Optimum Sis. Co. . ....... . 
NY Syracuse, Lachut Elctrl. SI", Inc ....... . 
NC Kernersville, Heritage SI", Assocs. ... . 
OH Cincinnati, James Murray & Assocs. .. 
OH Cleveland, Matthew Haley Co. . ...... . 
OH Penysburg, Matthew Haley Co. . ..... . 
OK Tulsa, Don Plummer SIs. Co. . ....... . 
OR Portland, SPS EIctm", ............... . 
PA Cuddy, Brown-Yates EIec.Equip. Co .. . 
PA Philadelphia, File-Walker, Inc. 
SC Taylors, Heritage SI", Assoc& ........ . 
TN Knoxville, Tubbs Agy ................. . 
TN Memphis, Electro-tech ............... . 
TX Dallas, SW Mktg. Assoc'" ............ . 
TX Houston, SW Mktg. Assoc& .......... . 
lfT SaH Lake City, T.M.M.L ............... . 
VA Alexandria, T.DJ ...................... . 
VA Richmond, Dunnington & Assocs. .... . 
WA Redmond, SPS Elctm", .............. . 
WI Appleton, Bu-Nell Engrg. ............. . 
WI Waukesha, Bu-Nell Engrg. ........... . 

313-553-0100 
612-933-7661 
314-664-4005 
505-298-6893 
516-758-0644 
315-458-6480 
919-998-4374 
513-574-8500 
216-892-1820 
419-674-0468 
918-835-0979 
503-297-6919 
412-221-4200 
215-233-2100 
803-292-1723 
615-577-0689 
901-372-4550 
214-341-6631 
713-537-8166 
801-487-7676 
703-971-8982 
804-282-8383 
206-323-4140 
414-733-4242 
414-784-0994 

The e Largest 
Relay •• 

Olstflbutor 
In the World 

Over 
8.000.000 
Relays & 
SWitches 
In Stock 

Orders PiaeBd by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

INDUSTRIAL ELECTRONIC 
ENGINEERS 

Over e 1.000.000 
Indicators •• 
& LEO·s 
In Stock. 

Over 
8.000.000 
Relays & 
SWitches 
In Stock. 

Orders PiaeBd by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

CHIP INDUCTORS! 
FROM STOCK 

We Also Manufacture and Stock: 

• Molded/Shielded 
Axial Leaded 

• Conformal 
Coated 

• Chokes 
& Coils 

.... 

800/642-COIL 
CA 800/247-7864 

714/491-8888 
FAX 714/491-2292 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 707 



IDENTA Manufacturers and Sales Offices . Directory 
IDENT ATRONICS, INC., 425 UveIy Blvd., EI< Grove, L 

60007, Tel: 312-437-2654, 1-800-323-5403, TB..EX: 
754319 CARD UD, FAX: 312-437-2660; SIs. Mgt: Gregg 
Powell 

IEC ELECTRONICS, 105 Norton St., Newark, NY 14513, 
Tel: 315-331-n42, 1WX: 910240, ESYLNK: 6290-2827, 
FAX: 315-331-3547; EmpI.: B5O; SIs. Mgt: Frank 
Montabana; Di8t. Mgt: Frank Montabana 

fiU7 lM; 
FAX: 818-901-9046 

lEE (INDUSTRIAL ELECTRONIC ENGINEERS~ 
n40 Lemona Ave., Van Nuys, CA 91405, Tel: 818-787-
0311, TB..EX: 68319551EE INT; EmpL: 425; SIs. M91: R. 
Nisar ... ............ ... .......•..... ... . .. ...... a·1087 

Local SaleB OfficeB & Reps 
AI.. Huntsville, DHR MkIg, Inc. .••........• 205-722-0440 
AI.. Huntsville, lMA Technlg. MkIg. Assocs. 

• . . . . • . • . . • . . • . • . • . . • . • • . . • • • . . . . • • . • . • 205-883-7893 
AZ Phoenix, Howe & Howe Sis., Inc. .••..• 602-264-7971 
CA Bree, Masco EIcIrns., Inc. ••..••••..••• 714-529-0866 
CA . CampbeI~ LCO Tech. Sis. ••.•.•.. . • . •. 408-378-9900 
CA Los Angeles, Masco EIcIrns., Inc. ••... 714-529-0866 
CA Vista, Masco EIcIrns., Inc. .•..• :....... 619-758-5562 
CO Lakewood, ~Meede Co. ........ 303-232-0287 
CA San Jose, Class One EIcIms. ...•..••. 40&-297-8666 
CT North Haven, Kitchen & Kutchin, Inc. •• 203-239-0212 
R. Largo. lMA Technlg. MkIg. Assocs. ... 813-541-1591 
R. Melbourne, lMA Tech. MkIg. Assocs. 

.......•.....•.......................•. 407-67&-3n6 
R. Orlando, lMA Tech. MkIg. Assocs. .... 407-857-3760 
R. Pompano Beach, lMA Tech. MkIg. Assocs. 

· . . . . . . .. . . .. . . . . . . . . • . . . . . • . . . . . . . . . .. 305-9n-9006 
GA Duluth, DHR MkIg., Inc. ••.•.•....•••.• 404-564-0529 
GA Norcross, lMA Tech. MkIg. Assocs. ... 404-446-3565 
IL Arlington Hgts., Phoenix EIctm. Sis. .•• 312-394-4422 
IL Highland Park, Bransky Sis. • . • . . . •• . . • 312-433-2375 
IN Indianapolis, Wilson Tech. Sis. ..•••..• 317-872-251.3 
KS Lenexa, Midlec •.•..••.•....•....••..• 913-541-()505 
MD Hunt Valley, Mark1ron, Inc. ..••....•..• 3OH12&-1111 
MD Rockville, M8fkIron, Inc. • ... .•.....•..• 301-251-8990 
MA Burlington, Kitchen & Kutchin, Inc. •..• 617-229-2660 
MI Southfield, L H. Dickehnan Co. ....... 313-353-8210 
MN Bumsville, 2M SeIes, Inc. " .•.••..•.•• 612-890-7n4 
NY N. Syracuse, Advanced Carrels- Corp., Inc. 

· . . . . . . . . . . . •• . . . . . • . . . . . . .. . . . . . . . . . .. 315-699-2671 
MO St Louis, Midlec . .•..••. ... .. .....•..• 314-275-8666 
NC Raleigh, DHR MkIg, Inc. .••.....••.•.• 919-829-1979 
OH Richfield, Geotronix, Inc. ..•.•.....••.• 21 &-659-61 00 
OH Trotwood, Geotronix, Inc. •..••.•..••.. 513-854-5939 
OR Beaverton, Olson Tech. Sis. Corp. . .. • . 503-643-9488 
PA Allison PI<., Geotronix, Inc. •.•..•.•.... 412-487-1nO 
PA NorristOwn, RJI •...................... 215-631-1414 
SC Greenville, DHR MkIg, Inc. .••.. .• • . • . • 803-235-3594 
TX Dallas, MGR EIcIrns., Inc. •••••••...••.. 214-23&-5246, 

AZ 
CA 

CA 

CA 

CA 
CA 
CA 
CA 
CA 
CA 
CO 
CT 
CT 
R. 

R. 

L 
L 
IL 
L 
IL 

L 
IN 

Me 

Me 
MA 
MA 
MI 
MI 

MN 
MO 
N.l 
NM 
NM 
NY 
NY 
NY 
NY 
NC 
NC 
NC 
OH 
OH 
OK 
PA 

PA 
SC 
SC 
TN 
TX 
TX 
TX 

TX 
TX 

Tempe, Circuit Specialist Co. ..... , ... 602-966-0764 
Garden Grove, Richey/Western EIcIms. 
. .. .. .. .. .. .. . .. .. .. ..... 714-895-OO6O,800-227-ooeo 
Gardena, CeIiIomla SWitch & Signal Co. 
....................................... 213-538-9830 
Industry, ItaI EIctm. Sis., Inc. ............ 818-96&-8515, 

714-990-0922 
Lakeside, Mouser EIctm. Corp. ........ 61.9-449-2222 
San Diego, Richey/Western EIcIms. .• 619-271-4511 
San Jose, Richey/Western EIcIms. .... 40&-727-7411 
Santa Monica, Mester Dis\rs. .......... 213-452-1229 
Sunnyvale, Penstock ................. 40&-727-1200 
Sunnyvale, TII/get EIcIms. Inc. ..•.••.. 40&-734-5611 
Denver, Integrated EIcIms. .••...•.•... 303-292-6121 
East Haven, J. V. EIcIms. ............. 203-469-2321 
Wal&ngford, Cronin EIcIms. ........... 203-265-3134 
Altamonte Springs, Pioneer Technlgs..Grp., Inc. 
................... : .. ... 407-834-9090,800-432-6094 
Mlami, EIctm. Equip. Co., Inc. •.....••.•. 305-871-3500, 

800-432-1235 
Bensenville, VfY>JfJIiJfK EIcIms. Corp. ... 312-860-1300 
Chicago, Bell IneIs. .................... 312-640-191.0 
Chicago, Newark EIcIms. ............. 312-784-5100 
Elgin, Allied EIcIms. ................... 312-697-8200 
Elmhurst, SemiconducIor Specialists, Inc. 
........................................ 312-279-1005 
NofIhbrook, Classic Carrels- .......... 312-272-9650 
Carmel, Altex Ek:tms, Inc. .......... , .. 317-84&-1323, 

800-692-6039 
Gaithersburg, PionMr Technlgs. Grp., Inc. 
....................................... 301-921-0660 
Jeesup. Treeko EIcIrns., Inc. 301-792-0112 
Billerica, Meyer Co., Inc. ............... 50&-667-8900 
Needham, Cronin EIcIrns., Inc. •..••... 617-449-5000 
Grand Rapids, s-F EIctm. Supp. Inc. 61&-459-0216 
Southfield, Michigan Lectrols Corp. .... 313-353-1350, 

800-445-5714 
Minneapolis, Stark EIcIms. ............ 612-332-1325 
MaIyIand HgIs, Chelsea IneIs. .•••.•.•• 314-997-n09 
Randolph, Mouser EIctm. Corp. . .•.... 201-32&-3322 
Albuquerque, Betatron EIcIms. •...•..• 505-821-1122 
Albuquerque, Intl EIcIms. ............. 505-291-9951 
FamingdaJe, Pride EIcIms. 516-293-4020 
Farmingdale, SAL .................... 51&-293-2710 
Mamaroneck, L.ogicor1l) EIcIms. ..•... 914-69&-9332 
Rochester, Mesline EIcIms. .•..•...•.• 71 &-546-5373 
GreensborO, Hammond EIec. ..•.....• 919-275-6391 
Raleigh, So. Eastern. EIcIms. .......... 919-62&-2311 
Winston-Salem, Kirlonan EIcIms. ..•• , • 919-722-9131 
Cleveland, Alpha Dis1r. Corp. .......... 21 &-659-7100 
Dayton, The Stotts-Friedman Co. ..... 513-29&-5555 
Oklahoma City, Electro Entrs., Inc. 405-427-8591 
Philadelphia, Harbach & Rademan, Inc. 
....................................... 215-426-1700 
Philadelphia, PEl/Genesis EIcIms. ••.. 215-873-0400 
Greenville, EMSCO ................... 803-233-4121 
Taylors, Cantrell Whls. ................ 803-26&-1194 
Knoxville, MAC-l ..................... 615-966-4143 
Austin, Southwest EIcIms. ............ 512-837-8971 
Austin. The Altair Co. ......... ; ....... 512-837-4490 
Farmers Branch, Foree EIclms.Inc. of Texas 
....................................... 214-247-8955 
Fort Wor1h, AlrlEld EIcIms. ............. 817-33&-5401 
Houston. Foree EIcIms. Inc. of Texas 

VA Springfield, Pantech ................. . 
713-759-0187 TX 
703-451-5700 TX 

Houston. The Altair Co .............. .. 
713-561-8644 
713-462-3029 
817-483-4422 
214-234-3050 
214-231-5166 
713-240-4000 
414-475-6000 

WA Bellevue, Olson Tech. SIs. Corp. ....•. 
WI Cedarburg, Bransky Sis. .•...•..••.• :. 

206-883-n92 
414-3n-8837 ~ 

Mansfield, Mouser EIctm. Corp. .•. , .•. 
Richardson, Southwest EIcIms. ...... . 
Richardson, The Altair Co. .......... .. 

Local Distributors 
AI.. Birmingham, American EIcIms. ..•...•. 
AI.. Huntsville, ~ Dis1r •....••.••. 
AZ Phoenix, Trl-Tek, Inc. ......•.....•.... 

205-942-4656 
205-883-7501 
602-371-()860 

I§~ 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E. 10th St .. Oakland, CA 94606 

~~~ 
(213) 452-8002 

TX 
WI 

Stafford, Southwest EIcIms. .. , ...... .. 
Milwaukee, Marsh EIcIms. .......... .. 

IEI-ISKARA ELECTRONICS INC. INC, See Iskara 
Electronics, Inc. 

IERe. 135 W. Magnolia Blvd., Burbank, CA 91502, Tel: 213-
849-2481, 'lWX: 91G-49&-2206, ESYLNK: 62951515, FAX: 
81 &-fl48..8872; FSC No.: 98978; Enlll: 97; SIs. Mgt: Dan 
Ketchum; Di8t. Mgt: Ken McPherson .... <>1661-1663 

Local SaleB OffIces & Reps 
AI.. Huntsville, Murcota Corp. ...........•• 205-539-8476 
AZ ScoIIsdaIe,' BSE IIlc. .................. 602-483-0373 
CA Fremont, VicITal Sis. ................. 415-651-8420 
CA San Diego, Coastal EIctm. Sis. ....•.•. 619-459-4148 
CA Santa Clara, Ross Mktg: Assocs. ...... 408-98&-8111 
CA Sherman Oeks, Wes-K Assoo., Inc..... 818-990-1302 
CO Denver, EIcom, Inc. ................... 303-337-2300 
R. Boca Raton. Sis. SpecIaIIies .......... 305-395-5371 
R. Plant City, SIs. Specialists............. 813-754-1329 
R. Temple Terrace, Sis. Specialists ...... 813-98&-0561 
IL Mt Prospect, Magnuson & Assocs. ... 312-95&-0700 
IN Indianapolis, Magnuson &Assocs. .... 317-247-5108 
KS Leawood, Thunderbird Tech. SIs. & Svcs., Inc. 

....................................... 913-642-7220 
KS WIChita, Thunderbird Tech. Sis. ....... 316-884-3941 
MA Lexington, Hathaway EIcIrns., Inc. ..... 617-861-7010 
MN Minneapolis, Magnuson Assocs. ...... 612-521-1235 

Me Maryland Heights; Thunderbird Tech. Sis. & Svcs., Inc. 
....................................... 314-567-6488 

N.l Wayne, G. T. Assocs., Inc. ............. 201-694-6040 
NM AlIlucJJerque, Rep New Tech ......... 505-293-2562 
NY Rochester, Ossman ~ Sis. Corp. 

....................................... 716-424-4460 
NY Syracuse, Ossman ~ Sis. Corp. .. 315-437-7052 
NC Winston-Salem, Murcota Corp. ........ 919-722-9445 
OH Cleveland, Norm case & Assocs. .•.•• 216-333-0400 
OR Portland, Frank Jackson & Assocs. ... 503-645-8511 
PA Philadelphia, Kenneth B. Erdman Co. 

....................................... 215-224-1833 
TX Carrollton, Conneo-Tek ............ "', 214-245-1266 
TX Houston. Barry SIs., Inc. ............... 713-784-5860 
TX Richardson, Barry Sis., Inc. ............ 214-23+0255 
UT Salt Lake City, EIcom, Inc. ............ 801-485-7415 
WA Redmond, Frank Jackson Assocs. •... 2O&-881-72n 
WI Milwaukee, Magnuson Assocs. 414-933-8344 
Can Burlington, On!., While Radio ltd. ..... 416-832-6894 
Can Montreal, Que., While Radio ltd. ...... 514-481-0158 

Local Distributors 
AZ Phoenix, Arizona Carrels- Co. ......... 602-269-5855 
CA Anaheim, DECO Electronics, Inc. •.•••. 714-631Hl252 
CA Canoga Pk., Tirn-Co ~ SIs. ....... 81 &-992-5040 
CA ChaIswoI1h, Jacon Fasteners & EIcIms. 

. ...................................... 81&-700-2901 
CA ChaIswoI1h, MiI-Comm DIstrs. 213-99&-3111 
CA City of 1ndus1ry, ItaI EIcIms. ........... 81&-96&-6515 
CA San Diego, Deco EIctms. ............. 619-893-1595 
CA San Diego, Timeo Sis. ................ 619-236-1161 
CA San Jose, Rose EIcIms. .. ............ 40&-263-9700 
CA Sautee, Mouser EIcIms. ............... 619-449-2222 
CA Sunnyvale, Power Supply Con1>onents 

....................................... 40&-737-1333 
CO Englewood, Indelco ................... 303-694-9444 
CT Bridgeport, ParI< Dis1rs., Inc. ........... 203-36&-7200 
R. Clearwater, Lynch Gentry Assocs. .... 813-433-2697 
R. Winter Park, Disbibulor Sis. ....•.•..•. 407-847-8164 
L MtProspect, Magnuson & Assocs. .... 312-95&-0700 
MD Towson, Jones-Malyland EIcIms. •..•. 301-823-5721 
MA Billerica, A. W. Mayer eo.. Inc. .•••.•.•• 617-229-2255 
N.l Randolph, Mouser EIcIms. ............ 201-32&-3322 
NY Bohemia, Car-lac EIctm. IndL Sis. 516-587-4200 
NY E Syracuse, ModuIex Corp. ........... 315-437-7052 
NY West Hempstead, Man:h EIcIms. ; .•.•. 51 &-485-4700 
OH Englewood, Argent IneIs., Inc. .......... 513-836-8633 
OR PorIIand, United Radio Supp. •.•..•.•• 503-233-5341 
PA McKeesport, Bamo Radio ............. 412-751-5966 
RI Providence, WiIHam.DandreIa & Co. 401-861-2600 
TX EI Paso, ERA ......................... 915-855-3600 
TX Houston, Lenert Co. .................. 713-225-1465 
TX Mansfield, Mouser EIcIms. ............ 817-483-4422 
WA Seattle, Rose EIcIms. ................. 206-721-4997 
WA Seattle, United Radio Supp. ........... 800-547-4557 
WA Spokane, Rose EIcIms. ............... 509-e24-8867 

@ 
FAX: 516-334-5988 

lET LABS. INC. 534 Main St., Westbury, NY 11590, Tel: 
516-334-5959; FSC No.: 62015; SIs. 1.491: Sam Sheerla 
............................................ 001286-1293 

IFR SVs. INC, 10200 W. York St., WIchiIa, KS 67215, Tel: 
316-522-4981, 'lWX: 91(H41-6952, FAX: 316-524-2623; 
EmpI.: 700; SIs. Mgt: T. Dideum 

mmm 
ILC DATA DEVICE 
CORPORATION 

FAX: 516-567-7358 ' 
ILC DATA DEVICE CORP. 105 Wilbur PL, Bohemia, NY 

11716, Tel: 516-587-5600, 1WX: 310-885-2203; FSC No.: 
19645; Enlll: 910; SIs. Mgt" J. P. Sheahan; Dist. Mgt: 
Marshall LacoII •.•..... .•.....•..•........ 001182-1183 

Local Sales OffIces & Reps 
AI.. Huntsville, Montgomery MkIg. .•.•.•.•• 205-830.:()498 
AZ ScoIIsdaIe, Fred Board Assocs. .....•. 802-994-9388 
AZ Tuscon, Fred Board Assocs. .......... 802-299-1508 
CA Fallbrook, Gary Chilcote & Assocs. ... 619-72&-7678 
CA Garden Grove, LC DataOvcs. Corp. .• 714-895-97n 
CA Santa Clara, ILC Data Dvcs. Corp. •... 40&-244-0831 
CA Woodland Hllis, ILC Data Dvcs. Corp. 

81&-992-1n2 

708 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory IMCMA 
co Englewood, Quorum 3 Sis. Grp. ••.••.• 303-799-8100 
CT Canton Center, Dynamic Sis. 01 New Eng. 

. . . • . . . . . .. . •. . . . . . . . . .• . . . . . . . . .• . .. . . 203-693-6567 
FL Clearwaler Beach, PenotI Assocs. .... 813-443-5214 
FL Orlando, Perrott Assocs. .............. 407-298-7748 
FL W. Palm Beach, Perrott Assocs. ...•... 407-790-5722 
GA Norcross, Montgomery Mktg, Inc. ...•• 404-447-6124 
IL Des Plaines, EIcIm. MkIg. ..••........• 312-298-2330 
IN Carme( Giesting & Assocs. ........... 317-844-5222 
KS Lenexa, Dytec/South ................. 913-888-0215 
KS Wlchi1a, Dytec South, Inc. ..•....•.•..• 316-945-7090 
MD Frederick.ILC Data DYe. Corp. ...... ,. 301-898-3121 
MA Burlington. Dynamic Sis. of New Eng. 

MI Coloma, Giesling & Assocs. ......... . 
MI Comstock PI<.. Giesting & Assocs. ... . 
MI Livonia. Glesting & Assocs. .......... . 
MN Eden PraIrie, ~e Tech. .. . 
Me Maryland Hgts., Dytec/South ........ . 
NJ Totowa, R.C Data DYes. Corp. ........ . 
NM Albuquerque, NeIco ElecIronix .•...... 
NY E. Rochester, Tri Tech EIctms. ••...... 
NY Endwel( Tri Tech EIctms. ......•..•... 
NY Fayetteville, Tn Tech EIctms. ..•..•... 
NY Fayetteville, Tn-Tech EIcIms, Inc. .•... 
NY Foshkil( Tri Tech EIctms. ......•....... 
NC cary, Montgomery Mktg, Inc. ..•..•... 
NC Raleigh, Montgomery Mktg; Inc. ......• 
OH CinciMali, Giesting & Assocs. ....... . 
OH Cleveland, Giesting & Assocs. ....... . 
OH Dayton. Lionel Fedo1in ...•.••.......•• 
OK Tulsa, Bonser-Philhower Sis. •......•• 
OR Portland, Venture EIctms. .•...•..•..•• 
PA E. Lancaster, Electro Rep ............ . 
PA PIttsburgh, Giesling & Assocs. ....... . 
TX Austin. Bonser-Philhower Sis. •..•..... 
TX Houston, Bonser-Philhower Sis. .....•. 
TX Richardson, Bonser-Philhower Sis. •.•. 
UT Salt Lake City, Quorum 3 Sis. Grp. .... 
VT Burlington, Dynamic Sis. 01 New Eng. 

VA Vienne. li..c Data DYes. Corp. ........ . 
WA Bellevue, Venture EIctms. •...•........ 
WI Waukesha, EIecIron MkIg. ..•..•...•.• 
Can MonIreaI. Repco Engrg. .............. . 
Can Ontario, Repco Engrg. eo.. L TO ...... . 

617-272-5676 
616-488-4200 
616-784-9437 
313-478-8106 
612-941-7181 
314-739-0665 
201-785-1734 
505-293-1399 
71~ 
607-754-1094 
315-446-2881 
315-446-2881 
914-897-5611 
91~7-6319 

919-851-0010 
513-385-1105 
216-261-9705 
513-275-9345 
918-744-9964 
503-624-0617 
717-299-5877 
412-963-0727 
512-346-9186 
713-782-4144 
214-234-9438 
801-943-9227 

802-863-6665 
703-893-7989 
206-454-4594 
414-547-1505 
514-694-1877 
416-67D-1459 

ILC TECHNOLOGY, INC. 399 Java Dr. Sunnyvale, CA 
94089, Tel: 4OIH45-7900, TWX: 91 D-339-9389; SItJ. Mgr: 
Lynn Reiter 

FAX: 312-:673-2850 
ILUNOIS CAPACITOR, INC. 3757 w. Touhy Ave.. 

Uncolnwood, IL 60645. Tel: 312~5-1760, TELEX: 72-
4361; Empl: 64; SItJ. Mgr: C. Kurland •... A·1080-1081 

Local S8Jes Offices & Reps 
AL Huntsville, EIectramark ..... ; •.•..•... 
AR Little Rock. Doby Assocs.. Inc. .•...... 
CA San Jose. Arnold Tech. Sis., Inc. •....• 
CA Woodland Hills, Illinois Capacitor, Inc. 

205-830-4400 
501-22Hl326 
408-954-0400 

BOo-323-3652 
CO Denver, Lindberg Co. ••.••.••.••.••.•. 303-758-9033 
CT Bristo( Technlg. Prods. Grp. ••••..•... 203-585-1643 
FL Clearwa1er, H.H.P. Assocs.. Inc. •.•.... 813-797-4447 
FL Pompano Ben, HHP & Assocs. ....... 305-971-5750 
FL Winter PI<.. H.H.P. Assocs..lnc. ...••... 407-74D-032O 
GA Norcross, Electramark .••.•...•..••... 404-446-7915 
IL Uncolnwood,lIHnois Capacitor, Inc. ... 312-675-1760 
IN Greenwood, Valentine & Assocs. ..... 317-868-2280 
IN South Bend, Valentine & Assocs. ...•. 219-268-7070 
IA Marion, AEM, Inc. ..•...••.•.••.•.•.•.. 319-377-1129 
KS Lenexa, AEM Inc. ......•..••...•...••. 913-868-0022 
MA Brookline. Technology Prods. Grp. .••. 617-731-0858 
MI Farmington Hills, Tritech Sis. Inc. ..... 313-553-3370 
MI Kalamazoo, Tritech Sis. Inc. . •• . . • . • •• . 616-382-5570 
MN Golden Valley, Highland EIcIm. Sis. Co. 

us Jackson, Doby Assocs. ..............• 
Me Bridgeton, AEM, Inc. ........•.....•..• 
MO Hazelwood, AEM, Inc. .•.••..•..••.•... 
MO Hazelwood, Jim Moore & Assocs. ..... 
MO Kansas City, AEM, Inc. .....•..•...••.• 
NJ Englewood Cliffs, Masin-Esco, Inc. •..• 
NM Albuquerque, Undberg Co. .•....•.•..• 
NY Clinton. Advanced Comps. Corp. ..... . 
NY Endicott, Advanced Comps. Corp. ....• 
NY Hauppauge, Masin-Esco, Inc. .•..• ; ..• 
NY N. Syracuse, Advanced Comps. Corp. 

612-545-2123 
601-981-1138 
314-298-9900 
314-731-2240, 
314-731-2240 
816-758-0262 
201-569-8868 
505-861-1006 
315-853-6438 
607-785-3191 
516-273-3500 

315-699-2671 

NY Rochester, Advanced Comps. ...•.. '" 716-544-7017 
NY Scottsville, Advanced Comps. Corp. .•• 716-889-1429 
PA Narberth, J. Bresson Assocs. ......... 215-664-6460 
TX Austin. A+D EIctms. ...............••• 512-45D-1938 
TX Irving, A+D EIctms.................... 214-79D-4761 
UT Salt Lake City, Undberg Co. .......•.. 801-277-2643 
VA Forest, Bresson Assocs. .............. 80().523-5512 
WI Milwaukee, Erdman Sis. Co. ..•......• 414-281-1330 

Local Distrlbul.ors 
AL Huntsville, Hammond Elclms. .•......• 205-830-4764 
IV. Phoenix, Arizona Comps. Co. ......... 602-269-5655 
AR Fl Smith, carlton Bales . • . . . . . • . . . . . . • 501-646-8201 
AR Uttle Rock, carlton Bales ............. 501-582-8100 
AR Pine Buff, Carlton Bales •.•...•.....•. 501-535-1354 
AR Springdale, Carlton Bales Co. .•.•. . . • . 501-758-5012 
CA Anaheim, A to Z EIctms. ............•. 714-632-1620 
CA Canoga Park, Myco EIcIm. Supp. ..... 816-34D-2025 
CA Huntington Bch., Capacitor Specialtists Intl 

....................................... 714-643-1815 
CA Milpitas, California Capacitor ,. . . . . . . .. 408-262-6000 
CA Milpitas, Projections Unltd. ............ 408-942-1717 
CA San Diego, Neumann EIctms. . . • . . . . . . 619-695-3005 
CA San Diego, Projections Unltd. ...•..... 619-453-7900 
CA Tustin. Projections Unltd. ...•...•.•... 714-544-2700 
CO Colorado Springs, Kimball Elclms. .... 719-528-7066 
CO Englewood, Indelco ., .•........ , . . . . .. 303-694-9444 
CO Englewood, NEP EIctms. .........•..• 303-799-9898 
CT Wallingford, Midstate EIctms. ......... 203-265-9900 
FL Fll.auderdaIe, Hammond Elclms. •..• 305-973-7103 
FL Melbouma. G.RS./Rome Elclms. ..... 407-242-6151 
FL Orlando, Hammond EIctms. ........... 407-841-1010 
GA Norcross, Hammond EIctms. . . • . . . . . .. 404-449-1996 
10 Boise, Kimball EIctms. ........•..••.•. 208-342-3559 
10 Pocatello, Kimball EIctms. ..........•. 208-232-2201 
IL NorIhbrook, Classic Comps. .••.....•. 312-272-9650 
IL Wood Dale, NEP EIctms. ....•......•. 312-595-8500 
IN Carmel, ALD ........•................. 317-948-1323 
KS Wochi1a, RSC EIctms. •.•.....•.....•.. 316-267-5213 
LA Shraveport caruon Beles ............ 316-636-9975 
MD Beltsville, Rasco/Washington......... 301-937-9100 
MD Columbia, G.RS. EIctms. Co. Inc. ..... 301-995-6744 
MA Hopkinton, ADD EIcIms. Corp. ........ 617-435-5010 
MA Woburn. Lorcor ....................•.• 617-935-5024 
MI Grand Rapids, Calder EIctms. ......... 616-696-7400 
MN Eitzen, Capacitor Assocs. ............. 507-495-3306 
MN Fridley, Voyager EIctms. .....•.•.....• 612-571-7766 
MN Minneapolis, Bergquist Co. .....•.....• 612-635-2322 
Me Kansas City, Watters Indl Supp. .....• 816-531-7015 
Me Springfield, Carlton Bales ..•.......... 417-662-1699 
MO St Charles, Finnigan EIctms........... 314-948-6201 
NJ Camden, G.RS. EIctms. Co, Inc. .....• 609-964-6560 
NJ Clifton, J.Mar EIctms. ................. 201-772-6400 
NJ Roselle, Lectron Ind. .................. 201-245-5659 
NY Buffalo, Summit Distrbg. .........•.... 716-887-2829 
NY Elmsford, Ancar EIctms. .........•.... 914-592-7100 
NY Hauppauge, Broadline EIctms. ..••.... 516-231-4100 
NY Johnson City, Help Elclms. ..•......•. 607-729-3528 
NC Greensboro, Hammond EIctms. ..... " 919-275-6391 
OH Akron, AESCO EIctms. . . . . • . . . . . . . . . • . 216-762-8818 
OH Centersville, ALD •....•......•........ 513-436-0067 
OH Cincinnati, Hughes-Peters, Inc. .....•.. 513-351-2000 
OH Cincinnati, URI. . . . . . . . . . . . . . . • . . . . . . . . 513-761-4030 
OH Columbus, AESCO EIctms. ........... 614-882-6762 
OH Columbus, Hughes-Peters, Inc. ....•.. 614-294-5351 
OK Oklahoma City, caruon Bates . . . . . . . .. 405-681-4446 
OK Tulsa, Altair Elclms. • . . . . . . • . . .. . . . . . . . 918-252-5781 
OK Tulsa, Carlton Bales ..•..•....•....... 918-25D-1626 
PA Exton, VSH EIctms. ..••....•.•.•...•.• 215-363-2250 
PA Reading, G.RS. EIcIms. eo.. Inc. .•.... 215-375-4477 
TN Memphis, carlton Bales ......••.....• 901-365-3539 
TN Nashville, Carlton Betes .........•.... 615-244-3582 
TN Richardson, RSC EIctms. ........•...• 214-644-3444 
TX Austin. Altair EIctms. '" . . . . . . . • . . . . . • . 512-837-4970 
TX Houston, Altair EIctms. . . . . . • . • . . . • . . . . 713-462-3029 
TX . Richardson. Altair Elclms. .....•....... 214-231-5166 
TX Texarcana. Carlton Bales ........•.•.. 214-792-6923 
UT Salt Lake City, Kimball EIctms. •....... 801-328-2075 
WA Bothel( Projections Unltd. .••. . • . •• . . .. 206-485-2147 
WI MIlwaukee, Badger Capacitor Sis. ...•. 414-281-1330 
WI New Berlin, Classic Comps. Supp. Co. 

....................................... 414-786-5300 
WI New Berlin. NEP EIctms. . . . . . . . . . . . • . . 414-785-9100 

Illinoi. Lock 

FAX: 312-537-1881 

ILP MFG. INC. 250 Wildcat Ad, DownsvIeW, ant, CAN 
M3J 2N5, Tel: 416-667-9914, FAX: 416-667-6928; Empl: 
25; SItJ. Mgt: Howard Gladstone ....•.... A.2310-2311; 

001012 

Local Sales Offices & Reps 
IV. Scottsdale, Mayfield Mktg, Inc. ...•.•.. 602-998-3142 
CA Burbank, Darco-De Angelo, Rotihman & Co. 

. . . . . . . . . . . . . . . • . . . • . . . . . . . . . . . . . . . . • . . 818-504-2425 
FL Deerfield Beach, Jack Krutech & Assocs.. Inc. 

...•.•.•... , .•••...•••...•••.•... , •••.. 305-427-4202 
GA Tucker, Stephen & Assocs.. Inc. . . • • • • • 404-493-4666 
Il Pari< Ridge, Bob Burns & Assocs. . . . . . 312-823-9260 
MA Hingham, Shain Assocs..lnc. ...•..••. 617-74D-2334 
NH Nashua, Shain Assocs.. Inc. . . • . •• . . . . . 803-681-4861 
NC Raleigh, Eastern EIctms. •.......•.•••. 919-676-7591 
OH Dayton, J.e. Hofstetter Co. •.•....•••.. 513-296-1010 
OR McMinnville, EIectro-Oesign .•..••.•.. 503-472-D481 
TX Lewisville, Jim Hughes Co. ..•.....••. 214-221-1536 
WA Redmond, Electro Design ..........•.. 206-888-7400 

IMAGE GRAPHIcs, INC. 917 Bridgeport Ave.. Shelton, CT 
06484, Tel: 203-926-0100, FAX: 203-926-9705; FSC No.: 
5M887; Err1>L: 100; SItJ. Mgt: Putnam Morgan 

IMAGING & SENSING TECHNOLOGY CORP. 
Westinghouse Circle, Horseheads, NY 14845, Tel: 607-
796-3372, TWX: 51D-252-1588, FAX: 607-796-3279; 
EmpL:360 

FAX: 602-790-2808 
I.M.C., (International Microtronics Corp.~ 3930 E. 

Tennessee St, Tuscon, IV. 85714, Tel: 602-748-7900, 1-
BOo-433-3767 •.........•..........•.•.... 001398-1401 

Local Sales Offices & Reps 
R. KTEK .......•...•.•...•......•.•.•..•. 312-635-9612 
LA RE Owens, Inc. .•.•.•........•....••.. 504-888-5813 

Local Distributors 
CA Tech-Ser, Inc. . . • . • . . . • . . • . . • • . . . . . • . • • 415-496-1004 
CA Tech-Ser, Inc.......................... 213-37D-7200 
DE Electra-Tech. . . . . . . . . . . • . • . • . • . . . . • . • 301-877-0344 
IL Data EIctms. . .. .. .. .•..•. ..•.. .. .. ..•. BOo-621-8288 
IL Data EIctms........................... 312-283-0300 
IL Pacific Inds. .•...•.•.•.•......•.•..... 312-352-3500 
IN Data EIcIms. . . . . . . . . . . . . . . . . . . . . . . . . .. 317-358-5388 
IA Data EIctms........................... 80().521-8278 
MA Calibron Instrs. .....•..•.....•......•. 617-894-8440 
MN Data EIctms. .......................... 612-559-1434 
NJ Electra-Tech......................... 215-245-7455 
NY Masline EIctms.,Inc. •.•.. . . . . . . . . . . • . . • 716-546-5373 
OR H.LS. ..• , . . • . • . . . • . •• . . • • . . • . . • . • • . • . . . 503-643-5648 
TX Sea10n Corp. ......................... 214-98D-9860 
TX Teldro( Inc. ..•.•..••.•......•.•••.•.•• 214-484-9961 
VA Meter Metrics •.•...•.................. 804-275-1431 
WI Data EIctms. ••.•..•..•••••.•...•....•. BOo-621-8276 

IMC MAGNETICS CORP. Arizona Div. 1900 E. Fifth St, 
Tempe, IV. 85281, Tel: 602-968-4441, TWX: 91().851-
0001, FAX: 602-969-5026; SItJ. Mgt: Joseph Gute 

® 

101 1 l'i13 
IMC MAGNETICS CORP. 

FAX: 516-938-0752 
IMC MAGNETICS CORP. Exec. Off. 100 Jericho 

Quadrangle, Ste. 221, Jericho, NY 11753, Tel: 516-938-
0800, TWX: 51D-221-2126; Empl: 1,300; SItJ. Mgt: R 
Kintner 

IMC MAGNETICS CORP, Eastern Div. 570 Main St, 
Westbury, NY 11590, Tel: 516-334-7070. TWX: 51D-222-
4469, FAX: 516-334-7723 

IMC MAGNETICS CORP~ Florida Division, 14025 N.W. 
60th Ave.. Miami Lakes, FL33014, Tel: 305-822-2558, FAX: 
305-825-3850 

ILUNOIS LOCK CO., The Eastern Co. 301 W. Hintz IMC MAGNETICS CORP. IMe/Hansen, Box 23, 
Ad, Wheeling, IL 60090, Tel: 312-537-1800. TWX: 91D- Prinoeton, IN 4767()-()023, Tel: 812-385-3415, FAX: 812-
651-(l221; Empl: 120 .................... 801758-1757 386-6387; SItJ. Mgt: GeOIge A. Gilbert 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 709 



IMCMA 
IMC MAGNETICS CORP, Thermal Products Group., 

100 Jericho Quad, Ste. 221, Jericho, NY 11753, Tel: 516-
938-0800, 1WX: 510-221-2126, FAX: 516-938-0752;· SIs. 
Mgr:RLavOchkin 

IM/D CORP, 540 Commercial Sl, Manchester, NH 03101, 
Tel: 603-669-5224, FAX: 603-669-3826; En1lL: 12; SIs. 
Mgr: Frank N. Haigh 

IMEC CORP, 3065 Beyer Blvd., San Diego, CA 92154, Tel: 
61~2622; Empl: 1400; SIs. Mgr: R L Hill 

FAX: 818-886-4658 
IMPERIAL ASTRONICS, Meridian Inti, Corp., 19151 

Parthenia St J, Northridge. CA 91324, Tel: 81&-886-7672; 
En1lL: 3B; SIs. Mgr: laurie Lee, GM ..•..•••••• A-1951 

Local Sales OffiCes & Reps 
CA American canyon, Jacobson & Assocs. 

• . . •• . . . . • . . • . • . . . . . . . • . • . . . . . . .• . • . . • . 707-552-4412 

LM.S. EQUIPMENT, INC, See Worldnet Marketing, 
Inc. 

IMTRONICS INDUSTRIES, 11930 31st Ct N., St 
Petersburg, FL 33716, Tel: 813-572-9010, TB.EX: 566027 
IMTRON CWTR UD, FAX: 813-572-9012; Empl: 10; SIs. 
Mgr: Steven B. Cohen 

INOONIX CORP, See Hancock Electronics Corp. 

ELIN4 
FAX: 408-433-9330 

INDEK CORPORATION, 2360 Qume Dr, No. A, San 
Jose, CA 95131, Tel: 40&-432-1199, TELEx: 
1764768.1NA; Empl: 7; SIs. Mgr: Charles Granata; Dist. 
Mgr: Anke Vanoverbeel< ............ ,.... <>1664-1668 

Local Sales Offices & Reps 
AZ Phoenix, CPS Assocs., Inc. ........... : 802-246-1097 
CA San Diego, K-Tronics ................. 619-549-7155 
CA San Jose, Veer.Mktg. ................. 408-432-1818 
CA Tustin, C & N and Assocs., Inc. ....... 714-730-9137 
CA Valencia, C & N Assocs. Inc. .......... 805-254-5844 
CO. Denver, AKI Entprs. ................... 303-3BB-4488 
GA Norcross, Mountain Electro Mktg. ...•. 404-446-5594 
10 Boise, N.R Schultz Co. ............... 20&-377-8686 
IN Granger, Gregory Sis. Co. .. ....... . ... 219-272-9826 
MA TopsIield,.Uberty Electro Mktg. ....... 508-887-6655 
MI Brighton, AP. Assocs. .. .. ........ ..... 313-229-6550 
MO Florissant, DeItron Co., Inc. ....... .. ... 314-839-0033 
NJ Cherry HiI~ Vantage Sis. Co. ......•... 809-42+6777 
NY Glen Cove, Dyoo-Rep ................ 516-67&-1598 
OH Columbus, Torn Mulligan Co. ......... 614-457-2242 
OH Dayton, Torn Mulligan Co. ............ 513-254-0202 
OK TUlsa, Comptech ..................... 916-622-7744 
OR Beaverton, N.R Schultz Co. ........... 503-643-1644 

,~~ INDUSTRIAL DEVICES 

(Nsf 
100,000 

Indicators 
& LED's 
in Stock. 

(Nsf 
8,000,000 
Relays & 
Switches 
in Stock. 

Orders PlaeBd by 3:00 pm, are 
ShiPl'Jd the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Senta Monlce, CA 9CM04 Oakland, CA 94606. 

Manufacturers and Sales Offices Dir~ory 
IL Chicago, Brock & CUshman ......... . 312-622-4110 

512-343-0300 
713-492-0005 
214-751-1181 
703-635-7201 
206-454-0300 

TX Austin, R F. Kimball Co. .............. 512-443-5264 
TX Austin,~ .................... . TX Houston, R F. Kimball Co. ............ 713-990-8810 
TX Houston, Comptech ................. . TX Richardson, R F. KirrtJalI Co. ......... 214-231-3447 
TX kving, Comptech .................... . 
VA Front Ro~ EItron Sis. Inc. .......... . 

WA Bothell, Ternco NoI1hwest ............ 206-821-5434 

WA BeUevue, N.R Schultz Co. ........... . 
WA Redmond 
Can Brampton, Ont, Designtronics .•..•••• 

Local DistribUtors 
AZ Tempe, Harper SLD .................. . 
CA Compton, Harper SID ................ . 
CA Fremont, Tenninal Sis. Corp. ........ .. 
CA San Diego, Harper SID .............. .. 
CA San Jose, Compass Camps. ........ .. 
CA San Jose, Harper SID ............... .. 
GA Norcoss, Applied Power ............ .. 
IL Palatine, OHM Electronics .......... .. 
MA Westborough, In-Stock Prod. .•......•. 
MO St Louis, Beckwilh EIec. ............. . 
NJ West Berlin, Gel Corp. .............. .. 
OK Oklahoma City, Rac:Io Supp. Inc. ..... . 
TX Irving, Harper SID .................... . 
WA fledmond, Priebe EIcIms. ........... .. 

4111-793-5155 

802-967-1464 
213-979-5090 
415-656-7722 
619-57&-2500 
408-432-7575 
408-943-9490 
404-283-0421 
312-359-5500 
50&-870-5750 
31+343-6463 
809-766-6767 
405-232-6127 
214-62HI500 
206-681-2363 

INDEPENDENT CABLE, INC, 43 Broad Sl, Hudson, MA 
01749, Tel: 617-562-9913; En1lL: 120; Sis. Mgr: Gary W. 
Nace 

Local DistrlbutoIs 
AZ Phoenix, Oatis EIctrn Supp. .......... . 
CA Fremont, Alfled EIctms. .............. . 
CA Gardena, CeIiI. Switch & Signal ...•... 
CA LoS Angeles, EIec. Switches ........ .. 
CA Milpitas, Zack EIctms. ................ . 
CA S San Francisco, Steven Engrg. ...•.• 
CA Sacramento, Zack EIcIms. .......... .. 
CA San Diego, Shanks & Wright ," ...... .. 
CA San Diego, Sigma EIcIms. .......... .. 
CA San Francisco, ZecI< EIctms. ........ .. 
CA San Jose, Quernent EIctms. ........ .. 
CA San Jose, Rose EIctm. Distrbg. Co. .. . 
CA Santa Ana, Sunray Lighting, Inc. ..... . 
CA Tustin, AINed EIcIms. ............... .. 
CO Arvada, Denver Bela ...... '" ........ . 
CO Denver, Allied EIctms. ............... . 
CO Denv~, Con. Parts ................. .. 
CT Bridgeport, Park Distrs. .............. . 
CT Wallingford, Sager Electrical Supp. " .• 
FL Pompano Bch, Allied EIctms. ..•..•..• 
FL Tampe, Specially Distrbg. Co. ......... 

Distrib~tor ------1 FL W. Palm Beach, Nurmi EIctm. ..•..•..• 
GA Atlanta, Wholesale lnell EIec. ..•..•..• 
GA Norcross, Whitehead EIctms. ..•...•.• 

FAX: 714-978-2411 
INDUCTOR SUPPLY, 1849 W. Sequoia Ave., Orange, CA . 

9266&-1017, Tel: 714-978-2277, 800-854-1881, 800-472-
6421; EmpL: 32; SIs. Mgr: Neal McOonald, Ruben Ramirez , 
................................................. A-1252 

696,707,720,729, 791,813, 

FAX: 818-889-1490 
INDUSTRIAL COMPUTER DESIGNS, INC., 31264 

La Beya Drive, Westiake Village, CA 91362, Tel: 81&-889-
3179;ErnpI.: 20; SIs. Mgf: Laura L Webb, Sis. Mgr.lSr. VP 
................................................. 001185 

INDUSTRIAL CONTROL CO, 3100 Pineda Ave., 
Rockledge, FL 32955, Tel: 407-259-7105; EmpI.: 15; SIs. 
Mgf: L NobiUo 

INDUSTRIAL DEVICES CORPORATION, 35 Pamaron 
Way. Novato, CA 94949-6284, Tel: 415-883-3535, FAX: 
415-683-2094; EmpL: 25 

INDUSTRIAL DEVICES, INC, 280 Railroad Ave., 
Hackensack, NJ 07801, Tel: 201-489-9989, FAX: 201-489-
6911; FSC No.: 91802; EmpL: 275; SIs. Mgf: Michael 
DiceQlie .................................. B-1158-1162 

Local Sales Offices & Reps 
At Huntsville, South Design & Mktg. .•... 
AZ Phoenix, More Sis., Inc. ... , ......... .. 
AZ Tempe, WestRep ......... ; .......... . 
CA LoS Angeles, Universal Comps. .•.••.. 
CA Santa Clara, WestRep ............... . 
CO Englewood, Harthun Assocs., Inc. •.•.. 
FL CasselberTy, Dyne-A-Mark Corp. ..... . 
FL Clearwater, Dyne-A-Mark ........... .. 
FL Fl ~ Dyne-A-Mark Corp. ... . 
IL Chicago, Rendell Sis. Co. (RSC) .•.•.. 
IN Indianapolis, EIctrn Mktg. Conslls. ... . 
MD Columbia, PSA, Inc. ................. .. 
MA Westborough, Anchor Engrg. ••.•....• 
MI E. Detroit, Fred Harris & Assocs. ..... . 
MN Minneapolis, EIec. Comp.SIs. .......•. 
MO Blue Springs, KJ<B, Inc. .............. . 
MO St Louis, KJ<B, Inc. ................... . 
NY Glen Cove, Dyno-Rep ............... . 
NY Rochester, Apex Assocs. ............ . 

IL Elgin, Allied EIctms. ................. .. 
IL Rockford, Micl-West Associated •...•.• 
IL Villa Park, MeMn EIcIms. ........... .. 
IL Wheeling, Hawk EIcIms. ............ .. 
IL Wood Dele, EIectro-KineIics ••...•.•.. 
IN East Chicago, ACRO EIcIms. ....... .. 
IN Evansville, Hutch & Son ............ .. 
IN Fort Wayne, Bell Inds. .............. .. 
IN IncIanapoUs, Bell Inds. .............. .. 
IN South Bend, Genesis EIcIms. .•.••.... 
IA Cedar Rapids, Dee EIctms. ......... .. 
KY Bowling Green, Crescent EIctms. •...• 
LA Lafayette, Ralph's .................... . 
MD RockVille, Capitol Radio Whlsrs. ..•.•• 
MA Hingham, Sager EIec. Supp. ......... . 
MA N. Wilbraham, lnell Camps. .......... . 
MA Norwood, Gerber EIcIms. ............ . 
MA Worcester, Coghlin Elect ............ . 
MI Flint, Shand EIctms. ................. . 
MI Uvonia, Shand EIcIms. ............... . 
MI Saginaw, Shand EIcIms. ............ .. 
MN MinneapoHs, Bergquist Co. .......... .. 
MN Minneapolis, EIctrn Center •.•...••.•.• 
MN Minneapolis, Stark EIctms. ........... . 
MO Kansas City, Chelsea Inds. .......... .. 
MO Maryland Hgts., Chelsea Inds. ....... .. 
MO St Louis, Van Sickle ~Iec. ••.••. 
NE Uncoln, Scott EIctm. Supp. .......... .. 
NJ Hanover, State EIctms. Par1s .....•.... 
NJ Oakland, Relay Spec. ................ . 
NY Albany, E. E. Taytor Co. .............. . 
NY Buffalo, Summit Distrs. .............. .. 
NY Haupplwge, Broadline EIctms. •.....•. 
NY Hauppauge, Sager Elctrl Supply Co. .. 
NY Hempstead, EIctrn Equip. ........... .. 
NY Ml Vernon, OAR lnell EIctrn Sis. ...• 
NY Rochester, Simoona EIctms. ...•.....• 
NY Rochester, Summit EIcIms. .•.••..•..• 
NC Raleigh, Sager ....................... . 
NC Raleigh, Southeastern Radio Supp. .. . 
OH Cincinnati, Hughes-Peters .• : .....•... 
OH Columbus, Hughes Peters ........... . 
OH Dayton, Stot&Friedman Co. .•........ 
OK Tulsa, PEl Genesis ................. .. 
OR Beaverton, Murphy EIctms. ......... .. 
OR PoI1iand, United Radio Supp. ........ . 
PA Erie, REM EIctms. ................... . 
PA HanisbLirg, Cumbertand EIctms. •..•.. 
PA Philadelphia, PEl/Genesis .......... .. 
TN Memphis, Bluff City EIcIms. .......... . 
TN Nashville, Randolph & Rice ......... .. 
TX Fl Worth, Allied EIctms. .............. .. 
TX Houston, Altair Co. .................. .. 

• TX Richardsop, Altair. Co. ............... .. 
TX San Antonio, Sherman EIcIms. SUpp. 

NC Raleigh, SpeaJs & Assocs. .......... .. 
OH Dayton, J. C. Hofstetter Co. ......... .. 

205-880-3623 
802-788-9181 
802-820-9932 
213-641-4255 
408-988-6833· 
303-792-5050 
305-631-2822 
813-441-4702 
305-77H)114 
312-539-1820 . 
317-253-1868 
215-245-0513 
617-1170-0573 
313-17&-5430 
612-933-2594 
81 &-229-0001 
314-647-2000 
516-676-1598 
716-254-6050 
919-790-7806 
513-298-1010 UT SaH Lake City, Standard SUpp. ........ 

Glen Allen, Hermitage Distrs. ..• , •.••• 
Redmond, Murphy EIcIms. .......... .. 

OH Medine, J. C. Hofstetter Co. .......... . 
OR Hillsboro, Temco Northwest ......... . 

21e:241-4880 VA 
503-649-8375 WA 

PA Hickory, J. C. Hofstetter Co. ......... .. 412-356-2305 WA Seattle, Allied EIctms. ................ . 

PA Trevose, PSA, Inc. ................... . 215-245-0513 WA Spokane, Radar Elec. ................ . 
SC Greenville, Spears & Assocs. ........ . 803-877-9088 WI Milwaukee, Marsh EIcIms. ........... . 

802-275-2885 
415-487-5250 
213-770-2330 
213-684-1141 
40&-942-5432 
415-588-9200 
916-446-3131 
619-239-0176 
714-565-2000 
415-626-1444 
40&-998-5900 
408-943-0255 
714-556-3630 
714-689-4190 
303-431-7161 
303-790-1662 
303-623-5313 
203-366-7200 
203-265-4800 
305-978-3008 
813-670-3315 
305-886-8553 
800-282-1857 
404-923-6667 
312-697-6200 
815-962-6036 
312-279-5015 
800-643-4295 
312-595-6700 
312-375-1269 
812-425-7201 
219-423-3422 
317-634-8202 
219-287-2911 
319-365-7551 
502-642-2444 
318-234-4507 
301-681-2270 
617-749-6700 
413-596-3854 
617-329-2400 
617-756-8311 
313-743-8940 
517-799-2527 
313-591-3980 
612-635-2322 
612-371-5200 
612-332-1325 
81 &-642-8556 
314-997-7709 
314-621-5000 
402-466-8221 
201-687-2550 
201-337-1000 
518-43&-7811 
71&-887-2800 
516-231-4100 
516-346-1300 
800-645-1805 
91+699-2224 
716-32&-3230 
716-334-8110 
919-850-9550 
919-82&-2311 
513-351-2000 
614-294-5351 
513-298-5555 
916-622-8520 
503-642-2001 
503-233-7151 
814-453-5626 
717-233-5BB3 
215-673-0400 
901-345-9500 
615-255-5801 
817-33&-5401 
713-462-3029 
214-231-5186 

512-224-1004 
801-486-3371 
804-798-3830 
206-681-1234 
206-547-2827 
509-747-3053 
414-475-6000 

71() North American offices only. For worldwide reps & distributors, see Vol;W. EEM 1989 



Manufacturers and Sales Offices Directory 

FAX: 703-731-0847 
INDUSTRIAL DRIVES, A Kollmorgen DiY.,201 Rock 

Ad., Radford, VA 24141, Tel: 703-639-2495, TWX: 71G-
875-3743; FSC No.: 11384; Empl.: 343; SI:i. Mgr; Jim 
Webbl Robert White JrJ Robert Foster '" B-1258-1259 

LocaISaJes Offices & Reps 
CA Laguna Hilts, Industrial DrIves ....... . 
CA Mllpitas, Maxim EIcIms. Sis. •.....••.•. 
CA SIgnal HiI~ Thorson Co. of So. C81if •••• 
CO Longmont, Piper Sis. Co. ............. . 
CT Madison, Tedicko, Inc. ............... . 
GA Atlanta, Industrial Apparatus Co. ••.•.. 
IL Arlington Hgts., Industrial Drives ...•.. 
IN Indianapolis, J.N. Fauver Co. •.......•. 
MA Topsfield, Whitehead Assocs. ........ . 
MI Madison Hgts., J.N. Fauver Co ......•.. 
MN New Brighton, The Mackubin Grp. ... . 
Me St louis, Cadon Tech. Co ............ . 
NJ Paramus, Brundage Assocs. ......... . 
NY E Rochester, A&D Devices ......... .. 
NC Matthews, Industrial Drives ...••...•.• 
OH Chargin Falls, The Kilroy Corp. ...... .. 
OR Beaverton, Thorson Co. N.W. . •......• 

714-581-3626 
40&-94&6001 
213-59&-0361 
303-443-5337 
203-644-4330 
404-875-8086 
312-981-1433 
317-872-3060 
508-887-8050 
313-58&-5252 
612-&6-5533 
314-645-6670 
201-967-7024 
716-38&-2778 
716-821-11875 
216-543-3370 
503-644-5900 

.INFODEX 
DISPLAY SYSTEMS TECHNOLOGIES 

FAX: 203-879-4944(x230) 
INFODEX, INC. 10 Venus Dr, Wolcott, CT 06716, Tel: 

203-879-4944; FSC No.: 09087; EmpL: 48; Sis. Mgt; E H. 
Ulm ............................... B-1010-1011, 1088 

INFO-LITE CORP, See Dia-Ray and Crosspoint 

INFORMATION CONTROL CORP, 9610 Bellanca Ave., 
Los Angeles, CA 90045, Tel: 213-641-8520, TWX: 91G-
328-7234, FAX: 203-368-3747; EmpL: 50 

INFORMATION TRANSFER INDL INC., Box 357, 
Holcomb, NY 14469,. Tel: 716-857-7074, FAX: 716-857-
7432; FSC No.: 55137; ErnpL: 70; SI:i. Mgt; John Dillman 
.............................. Do1186-1188,1296-1297 

Local SeJes Offices & Reps 
/liZ. ScoI1sdaIe, Luscombe Engrg. •.....•.. 
CA Montrose, Luscombe Engrg. ....•..... 
CA San Diego, Luscombe Engrg. ........ . 
CO Littleton, Pond Assocs., Inc. ..•........ 
CT Marion, PoIytek Assocs. ............. . 
FL Port Charfotte. John E. Wiseman Co. 

802-949-9333 
818-249-9000 
619-292-4337 
303-798-2904 
203-634-4499 

813-62&-5740 

PA Media, Homersmith, Inc. ............. . 21 &-543-2434 IL Schaumburg, Kenneth W. Meyers Co. 
TX Dallas, Kruvand Assocs.,Inc. ......•... 214-437-3355 312-882-4808 

UT Salt Lake City, Piper Sis. ............. . 801-466-9336 IN Indianapolis, Kenneth W. Meyers Co. 

VA Radford, The Hatfield Co. ............ . 703-639-5471 317-783-1030 

WA Bellevue, Thorson Co. N.W .•........•. 206-45&-9180 IA Cedar Rapids, Kenneth W. Meyers Co. 

INDUSTRIAL 8..ECTRONIC HARDWARE CORP, 
(IEH Corp.), 109 Prince St, New Vork, NY 10012, Tel: 
212-677-1881, TWX: 71G-581-4338, FAX: 212-674-1048; 
FSC No.: 97913; EI1'9L: 250; SI:i. Mgr; Louis RobeI1s; Dist. 
Mgr; Louis Roberts 

. . . . . .. . . . . .. . .. . . . . .. . . . . . .. . . . . . . . .. . 319-383-8987 
MA Ashland, Polytek Assocs. ............. 617-881-4741 

. MN Minneapolis, Kenneth W. Meyers Co. 
....................................... 612-92G-7080 

NJ Oxford, Malin Assocs. . . • . . . . . . . . .. . . .. 2OH189-7398 
OR Portland, Tasco JD. .................. 503-292-1910 
PA Melrose Park, Robert Meyers Assocs. 

INDUSTRIAL ELECTRONICS CORP., 24175 GibSon 1)( ~~St;i·.·S~·~.·:::::::::::,:::::: 
Drive, Warren, MI 48089, Tel: 313-759-4450, FAX: 313- TX Richardson, Sci. Sis. Co. ............. . 

21 &-224-1663 
713-48().9170 
214-231-1;541 
206-453-1414 
414-784-3790 

759-1589; EmpL: 30; SIs. Mgt; Allen A Russell WA Bellevue, Tasco ..................... . 

INDUSTRIAL INDEXING SYSTEMS, INC, 626 Fishers 
Run, Victor, NY 14564, Tel: 716-924-9181, FAX: 716-924-
2169; Empl: 30; Sis. Mgr; Raymond F. Coller 

Local Sales OffIces & Reps 
NY East Rochester, A & 0 DYes. ........ .. 
PA Media, Homersmith, Inc. ............. . 

Local Dislltbutors 
MI Grand Rapids, Ackerman EIee. ....... . 
WI Oneida, MCL Inds., Inc. .............. . 

716-38&-2778 
21 &-543-2434 

616-459-8327 
414-434-1500 

INDUSTRIAL MIDWEC CAPACITOR CORP, 4902 
ToUview Dr. Rolfing Meadows, IL 80008, Tel: 312-577-
0120, TWX: 91().687-3375, FAX: 312-398-0318; EmpL: 
100; SI:i. Mgt; T.e. Noone 

WI Brookfield, Kenneth W. Meyers Co. . .. 

INFRARED INDUSTRIES, INC. 12151 Reseerch 
Parkway, Orlando, FL 32826, Tel: 407-282-7700, FAX: 407-
273-9048; EmpL: 50; SI:i. Mgt; Usa Cioffi 

INJECTORALL ELECTRONICS (WOMAN 
OWNEDt 110 Keyland Court, Bohemia, NY 11716, Tel: 
516-583-3388, FAX: 516-563-3389 ............. C-1125 

Local SeJes Offices & Reps 
AL Birmingham, John F. Russell Co. •• . . .. 20&-822-2196 

Local Dis/Jibutors 
AL Birmingham, ACK Radio Supp. ..•. . . .. 20&-322-0598 
/liZ. Tucson, Electronic City ............... 602-622-1173 
CA San Luis Obispo, Midstate EIcIms. Supp. 

.. . . .. .. . . . . . .. . . . . .. . . . . . . . . . . . . . . . . .. 80&-543-2770 
CA San Rafael, Elctms. Plus. . . . . . . . . . . . .. 416-457-()466 
CA Sunnyvale, Halted Specialties. . . . . . . . • 40&-732-1573 
FL Jacksonville, Mitchell EIcIms. ...•.•.. .904-358-8426 
GA Atlanta, Delta ......................... 404-458-4690 
IL Lombard, Tron Elctms. ................ 312-891-8900 

INLAND 
INLAND MOTOR, Kollmorgen Corp., 501 First St, 

Radford, VA 24141, Tel: 703-639-8045, TB..EX: 71().87&-
3740, FAX: 703-731-4193; FSC No.: 11384; Empl: 500 
.... .... ..... . .... .. .. .. .. .... .. .. .... .. ... a 0 1260-1265 

Local Sales Offices & Reps 
PA Media, Homersmith, Inc. .............. 21 &-543-2434 
FL Melbourne, Technlg. MkIg. Assocs. •.. 407-676-3776 
FL Orlando, Technlg. Mktg. Assocs. ...... 407-857-3760 
FL Pompano Bch., Technology MkIg. Assocs. 

· .. '" ..........•........ '" ...... ..... 30&-977-9006 
/liZ. Sierra VISta, Inland Motor ............. 602-459-1150 
CT Meriden, Vanguard EIcIms. Corp. ..... 203-634-3080 
VA Arlington, Homersmith, Inc. . • . . . . . . . . . . 703-522-8458 
FL Largo, Technlg. MkIg. Assocs. ........ 813-541-1591 
FL Orlando, Magna Engrg. Sis. ........... 407-671-8716 
MN St Paut Northstar Mallon & Control.. 612-77G-5311 
NY Sidney, A & 0 OVes. .................. 807-563-8488 
OH Medina, Cygnus ...................... 216-72&-1663 
PA Downingtown, Homersmith, Inc. . . • . . . • 21 &-269-3637 
PA Doylestown, Magna Engrg. Sis. ....... 21&-345-5111 
TX Richardson, Barger Engrg., Inc. ....... 214-349-6171 

Speciallyllnstrumentllndustrial Drive Group 
AL Huntsville, Technology MkIg. Assocs. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 20&-883-7893 
/liZ. Tempe, Thor EI1QI9. .................. 802-438-8494 
CA Alhambra, Thorson Co. of Southern CA 

....................................... 818-281-2280 
CA Goleta, Thorson Co. of Southern CA .• 80&-964-9751 
CA MIn View, Thorson West .........•... 41 &-964-9300 
CA San Diego, Thorson Co. of San Diego 

....................................... 619-292-8525 
CA Signal HiI~ Thorson Co. of Southern CA 

....................................... 213-59&-0361 
CO Englewood, Thorson Rocky Mt, Inc. .. 303-799-3435 
GA Norcross, Technlg. Mktg. Assocs. ..... 404-446-3565 
Il Collinsville, Magna EI1QI9. Sis. ........ 618-34&-5583 
IL Elk Grove V~ cartson EIctm. Sis. ..... 312-958-8240 
IN Indianapolis, Precision EIcIms. ........ 317-842-3740 
IA Cedar Rapids, cartson EIctm. SIs...... 319-378-1450 
KS WIChita, Magna Engrg. Sis. ............ 316-744-0851 
MA Needham Hgts., Vanguard EIcIms. Corp. 

· . .. .. ..... .. . ........... ... ..... . ..... 617-449-5578 
NJ Wayne, SHL Assocs., Inc. ............. 201-79().1714 
NY E Rochester, A & 0 OVes. ............ 716-38&-2778 
NC Jamestown, Homersmith, Inc. ......... 919-883-3999 
OR Beaver1on, Thorson Co. Northwest ... 503-644-5900 
UT Salt Lake CiIy, Thorson Rocky Mt, Inc. 

801-973-7969 

IiJ Industrial 
~ Devices, 

THE SOURCE FOR INOICATOR LIGHTS Inc. 
FUll LINE AUTHORIZED DISTRIBUTOR 

@~t:6 
ELECTRIC SWITCHES 

INC 0 B P 0 BAT B D 
2478 Fletcher Dr., Los Angeles, California 90039·2897 

Toll SOO-421-8855 
Call 

CA:SOO-252-4640 
TEL:213-660-1310 
FAX:213-660-5130 

IN Evansville, Tri-StateSupp.Co. ........ 812-423-4257 SEE COMPLETE PRODUCT LINE UNOERSWITCHES 
IA CedarRapids,lowaRedioSupp.Co ... 8Q().332-5296 SECTION-51 00. FREE CATALOG 31EM on REOUEST 

FAX: 516-883-7155 
INDUSTRIAL TEST EQUIPMENT, 21 Vennicock Ave., 

Port Washington, NY 11050, Tel: 516-883-1700; FSC No.: 
99074; SI:i. Mgt; Jay Monroe 
.. . .. ............ ... .. ........ Do1013, 1295, 2208-2212 

INDUSTRIAL TIMER CO, 1500 Meriden Ad., P.O. Box 
3329, Waterbury, CT 06705, Tel: 203-753-2487, TWX: 
643852, FAX: 203-758-8724; Empl.: 50; Sis. Mgr; F. G. 
CoobutI 

INERTIAL MOTORS, 280 N. Broad St, Doylestown, PA 
18901, Tel: 21&-34&-1010. TB..EX: 83-1633; EmpL: 17; 
SI:i. Mgt; Joanne Dorr 

INFICON LEYBOLD-HERAEUS, INC, See Leybold 
Infiean, Inc. 

INFINETlCS INC" Friskem Div. 201 Vandever Ave., 
Wilmington, DE 19802, Tel: 302-658-2471, TWX: 51G-666-
2332; SI:i. Mgt; M. Schwartz 

KY Louisville, P.I. Burkes ................. 502-589-3960 I'----------------~ 
MD Rockville, Capitol Radio Whlsls. ...... 301-881-2270 
MA Needham, V.D.!. ...................... 617-449-1005 
MI Canton, The EIctm. Connection ....... 313-59&-6655 
NY Endicott, Rogan EIcIms. .............. 807-754-3590 
NY Undenhurst, RNJ EIcIms. ............. 516-228-2700 
NY Long Island City, Typeco ............. 718-708-6666 
NY Richmond HiI~ Anchor ................ 212-846-2420 
NC Charlotte, Slayton EIcIms. •. :......... 704-375-6600 
OK Oklahoma CiIy, Radio Supp. Inc. .. . . . . 405-332-6127 
OR Beaver1on, Norvac . . • .. . . . . . . . . . .. . . . . 503-644-1025 
PA Philadelphia, H & R EIcIms. ........... 21 &-42fH 700 
SC Charleston, Wholesale IndL Elctms. •. , 803-722-2634 
TX Fort Worth, Sweico ................... 817-335-65.21 
VA Roanoke, H. C. Baker ................. 703-344-8209 

INLAB, INC, 215G-1 W. 6th Ave., Broomfield, CO 80020, Tel: 
303-48().Q103, FAX: 303-489-5565; Empl: 15; Sis. Mgr; 
Jerry Short 

INLAND MOTOR/KOLLMORGEN,4020 E Inland Ad., 
Sierra Vista, /liZ. 85635, Tel: 602-459-1150, TELEX: 62658, 
TWX: 91 G-973-9889, FAX: 602-458-2161 
........................................... 801260-1265 

INDUSTRIAL TIMER 
Over 

100.000 
Timers 

in Stock. • 
Over 

8,000,000 
Relays & 
Switches 
in Stock. 

• Orders Plae.by 3:00 pm. are 
Shipped the SameOay 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 oakland, CA 94606 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 711 



INLAND Manufacturers and Sales Offices Directory 
WA Bellevue, Thorson Co. NoIthwaeI .... ; 206-455'9180 
Wi Milwaukee, Carlson EIctm Sis. ........ 414-47&-2790 

INMARK CORP, 147 West Cedar St, Norwalk, CT 06854. 
Tel: 203-866-8474, FAX: 203-86&-0918; SIs. MgT: Harry 
Brown 

INMOS CORP, P.e. Box 16000, Colorado Springs, CO 
80935, Tel: 719-63Q.4OO(), (ext 4357), FAX: 719-630-4325; 
Ernpl: 120; SIs. MgT: Richard Riker; Oist. MgT: David 
Bowers 

INNOVATEK MICROSYSTEMS, INC, Smithfield Ad. Rl 
Box 104, Millerton, NY 1254&-9720, Tel: 914-373-9003; 
EmpL: 8; SIs. Mgr: Paul F. Flits 

INNOVATIVE ELECTRONIcs, INC, Dynatech 
Corporation, 10110 USA Today Way, Miramar, FL 33025, 
Tel; 305-432-0300, FAX: 305-432-0705; EmpL: 37; SIs. 
MgT ~ Marshall Roper 

INNOvus, 1756 Junction Ave., Ste. E. San Jose, CA 95112; 
Tel: 406-43&-7790, FAX: 406-43&-8185; EmpL: 15 

INRECO, See Ransco Industries 

INRESCO, INC, 654 Ocea!l Road, pt Pleasant, NJ 08742; 
Tel: 201-e92-5881; EmpL: 16; SIs~ MgT: P. SWandrak; Oist. 
MgT: P. SWandrak 

INSERVO, INC, 128 Cornmen:e Drive, Box 110. LaGrange. 
OH 44050, Tel: 1·21&-355-5102; FAX: 1-21&-355-5342; 
EmpL: 70; SIs. MgT: Lynn Grimm, SIs.Coord. 

INSTANT BOARD CIRCUITS GRP, 20 A Parnaron Way, 
Novato, CA 94949, Tel: 415-883-1717, FAX: 415-883-
2628; EmpL: 13 

INSTRON CORP. 100 Royall St, Canton. MA 02021, Tel: 
617-8211-2500, TELEX: 924434; EmpL: 1000; SIs. MgT: 
Lawrence Frost; Oist. MgT: Palrick Heck 

INSTRULAB, P.O. B. 98, Deyton. OH 45404. Tel: 513-223-
2241; EmpL: 22; SIs. MgT: PhiHp C. Alderton 

INSTRUMENTATION MEAS. lAB., See Lockheed 
Electronics Co., Inc. 

INSTRUMENTATION SERVICES, INC, 957 Winne1ka 
Ava N. MinneapoHs. MN 55427, Tel: 612-544-8916, FAX: 
612-544-4887; EmpL: 30; SIs. MgT: G. Ryan 

INSTRUMENT DESIGN ENGRG. Assoc., INC, 1300 
~ Sla B, Brea, CA 92821, Tel: 213-697-4332; FAX: 
213-69().1352; SIs. MgT: Deborah K Blackstone; Oist. 
MgT: Deborah K Blackstone 

INSTRUMENT ENCLOSURES, 9767 GIenoal<s Blvd., 
Sun Valley, CA 91352; Tel: 8111-766-48.22, FAX: 818-767-
4988; FSC No.; 62012; EmpL: 29; SIs. MgT: William B. 
Taylor 

INSTRUMENT RESEARCH CO, Box 40207, Santa 
Barbara, CA 93103, Tel: 605-962-8336; EmpL: 6 

INSTRUMENT RESISTOR CO. See INRESCOllnstr. 
Resistor 

INSTRUMENTS, INC~ 7263 Engm- Ad. Sla G, San 
Diego, CA 92111, Tel: 619-571-1111, TELEX: 910-35(}o 
7239 INST INC., FAX: 619-571·0189; FSC No.: 34583; 
ErnpL: 28; SIs. MgT ~ Ken Kalbfell 

INSTRUMENTS & CONTROLS DIV, See 
Technology Systems Div. KRUG Inti. 

FAX: 516-467-8558 
INSTRUMENTS FOR INDUSTRY, INC.,731 Union 

Parkway, Ronkonkoma, NY 11 n9, Tel: 516-467·8400, 
'TWX: 510-222-0876; EmpL: 25 ................. 1)01014 

Local Sales Offices & Reps 
AL Eva, Barr EIctm Instrs. ................ 205-796-7533 
PiZ Mesa, DJM Elcims. ................... 602-820-4030 

FAX: 312-543-6244 CA Valencia, DJM Elcims. ................ 605-254-2677 
INSTRUMENTATION & CONTROL SYS., Ics.lnc.. ' CO Englewood, RA Mayes Co. ........... 303-761·9447 

520 1_ Ad, Adelson, Il 60101, Tel: 312.543-6200, FL Orlando, Scientific DYes.. s.E. ......... 407·841-8180 
TELEX: 271503 lOS UR; EmpL: 50; SIs. MgT: Donald G. GA Dunwoody, Scientific Dvcs.. s.E. ...... 404-392·1612 
Bahzer; Oist. Mgr: Barbara Marlinus .... 1)01147,2213 IA Hiawatha, EIR Co. .................... 319-395-7514 

MD Bellsville, Applied Engrg. .•.••. . . • • • • • . 301 ·595-5393 
Local Sales Offices & Reps MO Kansas City, EIR Co. .................. 816-452·7030 
Tilllet' Representativae NH Hudson, EMC Sis., Inc. ...•.. . . . . • . . . . . 60&889-5751 

FL Largo, Q Rep ......................... 813-393-6393 NJ N. Plainfield, Brady Co. ............... 201-755-7900 
IL EI hurst, FF/H'II G Assocs. 31~-.~"-Al0l NM Albuquerque, Maea Tech. Corp. ....... 505-292·2330 

m I ray ....... ''''''''~ NC WInSton-Salem, Scientific DYes. s.E... 919-765-5776 
IN Indianapolis, EMCI .................... 317-921-3450 OK Tulsa, Scientific DYes. ................ 918-865-8899 
MO Blue Springs, A-Tronics .. .. .. .. .. .. .. . 81 &-224-2131 TX Richardson, Scientific DYes. .......... 214-231-11106 
NJ Whippany, Robert Smith Assocs. ...... 201-540-0204 WA Seattle, Del Black Assocs. ............ 20&-788-6131 
NY Plainview, Robert SmHh Assocs. ...... 704-53&-1868 Can Napeen. ant. Mulliiek, Inc. ............ 613-22&-2365 
Can Downsview, ant. EPT Inds. Inc. ....... 41 &-665-3772 

UPS Repraeentativae 
FL Largo, Q Rep ......................... 813-393-6393 
IN Indianapolis, EMCI ...... .. .. .. .. .. .... 317-921-3450 
MO Blue Springs, A-Tronics .. .. .. ... .. .. .. 81 &-224-2131 
TX Houston, Gelty&-Eads-Adair .......... 713-827-7155 

Local DisIribuItJt8 
AL Huntsville, Allied Elcims. .............. 800-241-7122 
CA canoga Park, C & A Elcims. .......... 81 &-34IHi022 
CA Hayward. Allied EIcIms. .. ............. 415-487-5250 
CA Tustin. Allied Elcims. ................. 213-860-0090 
MA Wilmington, Allied Elcims. ............ 617-942-0150 
FL ~ Bch., Allied Elcims. ......... 305-496-0500 
GA Norcross, Allied EICtms. . . . . . . . . . . .• . . . 404-3n-3555 
GA Norcross, AuIoma1ic Con1roIs Co. ..•.. 404-447-5844 
II. Berwyn, B-B & W,Inc. ................ 312-749-1710 
L Elgin. Allied EIcIms. ................... 312-e97-8200 
L Rosemont, Advent EIcIms. ............ 312-297-6200 
IA Cedar RapicIs. Advent EIcIms. ........ 319-363-0221 
IA Indianapolis, Advent EIcIms. .......... 317-872-4910 
MD MarloW Hgts.. Allied Eictrns............ 301-423-0161 
MI Farmington Hills, Advent Elcims. ...... 313-447-1650 
MN St. Pau~ Powermation ................ 612-845-0781 
NY Hauppauge, N & L Instrs. ............. 51&-234-9797 
NY Mineola, Allied EIcIms. ................ 51&-248-2360 
NC Raleigh. A1f18d Elcims. ................ 800-638-138,' 
OH Chagrin Falls, Comrn-Omni ........... 21&-543-1328 
OH Warren. REM EIctm Supp. eo.. Inc. ... 21&-373-1300 
TX Brownsville, Garden IndL Grp.......... 512-54&-1612 
TX Ft Worth, Allied Elcirns. .....•.......... 817-336-5401, 

214-265-9341 
TX Ft Worth, Allied Export Svcs. ......... 817-336-5401 
TX Garland, Powertronics ................ 214-272-4840 
WA SaaItIa, Allied EIcIms. ................. 20&-767-2827 
Wi Fond du lac, Fedco EIcIms. .......... 414-922-6490, 
Wi Waukesha, Powermation ............. 414-542-2868 I 

~ 
Instrument Specialties Co., Inc. 

FAX: 717-424-6213 
INSTRUMENT SPECIALTIES CO_ P.O. Box A. 

Delaware Water Gap, PA 18327, Tel: 717-424-8510, TWX: 
51<H171-4526; EmpL: 300; SIs. MgT: Thys Rienstra 
.................. a0 1012-1013; C0 1737-1742; 1)01298 

Local Sales Offices & Reps 
PiZ Phoenix, O'Donnell Assocs. .. . . • . . . . .. 602-944-9542 
CA San Jose, O'Donnell Assocs. ......... 406-432-1940 
CA Torrance, O'Donnell Assocs. ... . . . . . .. 213-539-9684 
CO Englewood, D. M. Harthun Assocs., Inc. 

.. .. . .... . .. .. .. .. .... .. .. .. .. .. .. ..... 30&792-5050 
10 Boise, Temco Northwest .... .......... 208-345-2051 
MN St. Pau~ Arkco SIs. ................ :... 612-777-7454 
NM Albuquerque, O'Donnell Assocs. S.W. 

50&-893-1030 

OR Hillsboro, Temco Northwest .......... 503-849-8375 
TX Dallas, J. M. Spell..................... 214-820-0040 
WA BotheI1, Temco Northwest ........... ; 503-645-2030 
WA Spokana, Temco Northwest .......... 509-534-8635 
Can Pickering, ant. A C. Simmonds & Sons, ltd. 

.. .. .. .. .. .. .. .. .. . .. .... .. .. .. .. .. .. .. 416-839-8041 

INSULCAST, Pennagile Inds. Inc.. 101 Commercial St, 
Plainview, NY 11803, Tel: 51&-349-1100, TELEX: 221720 
PERM UR, FAX:51&-349-1158; FSCNo.: 13549; SIs.MgT: 
WilHam P. FlaIm, Natl Sis. Mgr. 

1'J.f!J- . 
INTAQ ELECTROTOUCH SYSTEMS_ 
Division of GM Nameplate. Inc. 

FAX: 206-284-3705 
INTAQ ELECTROTOUCH SYS., GM Nameplate, 

Inc.. 2040 15th Ava W. SaaItIa, WA 98119, Tel: 20&-284-
5475; FSC No.: 9905; EmpL:340; SIs. MgT: Alan Burl< 
.. ............................................... 8<1886 

Local Sales Offices & Re{J8 
PiZ Tempe, EIctm Dev.!SIs. .............. 602-4311-1547 
CA Arcadia, GM Califomia •.•.•••• ••.•.• .• 8111-574-6960 
CO Larkspur, GM Colorado ............... 303-686-4154 
FL Deerfield Beach. Jack Krutek & Assoc. 

HI ~i~i~:i.i~~u.:.il~·::::::: 
10 Eagle, GM/West .................... .. 
IL Elgin. BK/Custom Engrd. PIs. ........ . 
IN Zionsville, WKlCUstom Engrd. PIs. ••.• 
MI Southfield, E&A Inds., Inc. ............ . 
MN Burnsville, EIecIromec Sis., Inc. ......• 
MO St. Louis, Halpin D. Burke & Son ..... . 
NH Mt Vernon, GM/Northeast ........... . 
NJ Pitman, CoIrud Corp. ................ .. 
NJ West CaIdweI~ Grimm, Siegel & Assoc. 

NC Raleigh, Eastern EIctms.. Inc. ........ . 
OH Akron, Augnat Assocs. .............. .. 
OR Eugene, Sis. GM Nameplate ........ .. 
TX Irving, EDS Southwest .............. .. 
VA Reston, Colrud Corp. ................ . 
WA SaaItIa, GM Nameplate Seattle ..•...• 

305-427-4202 
8011-737-3472 
2011-939-7202 
312-741-11556 
317-873-5826 
313-847-0330 
612-e94-8200 
314-9611-2727 
803-673-9737 
609-589-5866 

201-575-9300 
919-87&-7591 
21 &-239-2499 
503-72&-1835 
214-929-8140 
703-620-8912 
20&-284-2200 

INTEGRATED CIRCUITS INC. (ICI), See Interpolnt 

INTEGRATED COMPUTER SYSTEMS, 8053 w. 
Century Blvd, Los AngaIae. CA 90045. Tel: 213-417-88811, 
TELEX: 4995168 lOS LA; EmpL: 100; SIs. MgT: John 
Valenti 

INTEGRATED DEVICE TECHNOLOGY, INC,3236 
Scott Blvd., Santa Clara, CA 95054-3090, Tel: 4011-727-
6116, 'TWX: 910-338-2070; FSC No.: 61772; EmpL: 2000; 
SIs. Mg': Joe Zabkar (VP); Oist. MgT: Rick KeeUng 

INTEGRATED DIGITAL PRODUCTS, 1470 N. Hundley 
St, Anaheim, CA 92806, Tel: 714-666-1133, FAX: 714-666-
8251; EmpL: 15; SIs. Mg,: Jim Lewis; Oist. MgT: Jarnae 
OeIkin 

INTEGRATED MICROWAVE, 3422 Tripp ct.. San Diego, 
CA 92121, Tel: 619-259-2600, 'TWX: 910-335-2037; FSC 
No.: 60656; EmpL: 75; SIs. MgT: Randy D. Mouber 

INTEGRATED POWER DESIGNS, INC., 9c Princess 
Rd., Lawrencaville, NJ 08848, Tel: 609-896-2122, FAX: 
801/-895-1738; EmpL: 18; SIs. MgT: Steven Thompson 
................................................. 1)01809 

Local Sales Offices & Reps 
CA Mountain View, SWanson-Carleton .... 415-961-0565 
MD Lisbon, SK MacDonald, Inc. .......... 301-982-1088 
MA Wakefield, Howard Jappe Co. ......... 617-245-9359 
NJ Flanders, K & R Engrg. Sis. ........... 201·584-5235 
PA Pipersville, Yax Assocs................ 215-76&-2100 

INTEGRITY TECHNOLOGY, 105 Serra Way, Ste. 230, 
Milpitas, CA 95035, Tel: 4011-262-8640, TELEX: 697·2396. 
ESYLNK: MCI Mail:209837, FAX: 4011-282-1680; EmpL: 12; 
SIs. Mgr ~ Larry Young 

INTELCO, 8 Craig Road. Acton. MA 01720, Tel: 5011-264-
4485, TELEX: 62923380, FAX: 5011-264-9677; EmpL: 35 

IPM, INC. Elnlk Systems. 3 Edison Place, Fairfield, NJ 
07006, Tel: 201-882-8033, TELEX: 13-0567, FAX: 201-
882-8037; EmpL: 8; SIs. Mgr: Clau$ J. Joens 

IRONICS INCORPORATED. 798 Cascadilla St, Ithaca, 
NY 14850, TeI:607-277-4060,TELEX:.705-742; SIs.Mg,: 
R Chris Martens 

IR SCIENTIFIC, Box 110, Carlisle, MA 01741, Tel: 5011-667-
7110; EmpL: 10 

ISC CARDION ELECTRONIcs, INC., Long Island 
Expwy, Woodbury, NY 11797, Tel: 51&-921-7300, TELEX: 
221683 CARD, TWX: 510-221·2179, FAX: 51&-921-7330; 
FSC No.: 12909; EmpL: 450; SIs. MgT: F. J. GarefIa 

ISC DATACOM, ISC Defense & Space, 1289 
Reamwood Ave., Sunnyvale, CA 94089, Tel: 4011-747-
0300. FAX: 408-747-1873; FSC No.: 74444; EmpL: 35; SIs. 
Mg': C. Frank 

ISC MAGNETICS DIV. See Aeroflex Labs., Inc.. 
Magnetic Prods. Div. 

712 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 

Inleiligence 
PO\Ner Technology 

.~--..,... -- --- -
FAX: 805-987-0271 

INTELUGENCE POWER TECHNOLOGY, 829 Flynn 
Rd., Csmarillo, CA 93010, Tel: 805-484-4441; Empl: 35; 
SIs. Mgr: Sharon Enis .......................... 001810 

t.ccal Sales Offices & Reps 
AL Blnnlngham, FLW Southeast . . . . . . . . . . 205-822-{)445 
AL Huntsville, FLW Southeast .... . . . . . . .. 205-536-6207 
CA canoga Pari<, Dolphin Tech Enlprs. ... 818-71()-1966 
CA Los Alios, Frauman Assocs., Inc. ...... 415-941-0660 
CA San Diego, Mesa Engrg. ...•.•........ 619-278-8021 
MA Chelmsford, Encotronics .............. 617-25fl..4207 
FL Orlando, FLW Southeast . . . . .......... 407-894-1100 
GA Marietta, FLW Southeast ............. 4040-424-1731 
KY Ft Mitchel~ G. W. Thelen ............. 606-341-8181 
PA Horsham, Jacobsen Assocs. ..... ..... 215-674-2937 
NC Charlotte, FLW Southeast ............ 704-391-8812 
OH Medina, G. W. Thelen ........ . . . . . .. .. 218-723-1293 
TX Dallas, Hamihon Elctms. .............. 214-891-5459 
WA Bellewe, Underwoo<»tanify ... . . . . . . . 208-643-1793 
WA Vancouver, Underwood-Hanify ... ... .. 208-695-2311 
WI Greenfield, O\yrl1lic ... .. . . .. ... ..... .. 414-281-11294 

INTEPRO SYSTEMS INC, 450 Bedford St, Lexington, MA 
02173, Tel.: 617-863-9500; EmpL: 50; Sis. Mgr: Mike 
o'Connor; Dis!. Mgr: Mike o'Connor 

INTERACTION SYSTEMS INC., 130 Uncoln St, 
Brighton, MA 02135, Tel: 617-789-5900, FAX: 617-789-
4979 ........................................... 001097 

INTERACTIVE COMPUTER PRODUCTS, INC, 23482 
Peralta, unij C, Laguna Hills, CA 92653, Tel: 714-770-5332; 
Empl: 20; SIs. MgT: Cheryl Patterson 

INTERCONNECT DEVICES, INC, 5101 Richland Ave, 
Kansas Cify, KS 66106, Tel: 913-34~5544, TELEX: 
2867671DIKC UR, FAX: 913-342-7043; SIs. MgT: Lynda 
Kresin 

Distributor 

FAX: 714-447-3976 
INTERCONNECT SPECIAL nES, INC, Tel: 800-752-

4777,714-773-0411, lB..EX: 9103210310 
.... 613, 615, 

640, 722, 725, 734, 789 

INTERCONNECT TECHNOLOGIES, INC, 75 
Heethridge Ad., Hamden, CT 19355, Tel: 203-289-8428, 
FAX: 203-289-6783; SIs. Mgr: JermKer Levene; Dist. MgT: 
MeNnda Lavene 

INTERELECTRONICS CORP, Intereleclronics Pari<, 
550 U.s. Rle. 303, Congers, NY 10920, Tel: 914-EL8-8000; 
En'1lL: 82; Sis. Mgr: M H. Pintell; Dist. Mgr: G. Shelwood 
................................... , ............. 001811 

INTERFACE, INC, 7401 E. Butherus Or, Sco\lsdale, f\Z 
85260, Tel: 602-948-5555, TELEX: 825-882, FAX: ~ 
848-1924; FSC No.: 32311 

FAX: 617-986-8932 
INTERFACE ENGINEERING INC •• 300 Centre St, Urn 

7, Holbrook, MA 02343, Tel: 617-888-2600, TELEX: 249-
545; FSC No.: 14352; Empl: 25; SIs. Mgr: Thomas 
Scanlon .................................. 001190-1191 

Local Sales Offices & Reps 
NY Great Neck, Industron Assoo. •........ 518-487-2620 

INTERFACE PRODUCTS, INC, 4830 North Ave, 
OceansIde, CA 92056, Tel: 619-945-0230, TELEX: 910-
595-2564; FSC No.: 55300; Empl: 100; Sis. Mgr: Jim 
Iacono 

INTERFACE TECHNOLOGY, Dynatech Corp., 2100 E. 
Alosta Ave., Glendora, CA 91740, Tel: 818-914-2741. 
TELEX: 4945489, FAX: 818-335-8346 

~~INTERFAN 
ONE Of THE PURDY r;RnIJP OF rnMPANIF<; 

FAX: 415-340-1670 
INTERFAN, William J. Purdy Co., 770 ~ Blvd., 

Bu~ingame, CA 94010, Tel: 415-347-1203; EmpL: 12; SIs. 
Mgr: F. L Nelson ........................ C.1670-1671 

Local Sales Offices & Flaps 
CA Anaheim, Impact Elctms., Inc. ......... 714-533-1351, 
CA Burlingame, WilHam J. Purdy Co....... 415-347-7701 
CA San Diego, Pro Sis. ................... 619-558-6033 
CO Englewood. William J. Purdy Co., Assocs. 

....................................... 303-790-2211, 
FL MaillaRd, Hutto Hawldns Assocs. ..... 407-831-2474 
FL Pompano BelL, Hutto Hawkins Assocs. 

.. .. . . .. ... . .. .. . .. .. . .. .. .. .. .. .. . .. .. 305-979-0330, 
FL Tampa, Hutto Hawkins Assocs. ....... 813-251-2970 
GA AIIan1a, Millar Elctms., Inc. ............ 404-634-3350 
IL Elmhurst, F.F.lHill-Gray Assocs., Inc. .. 312-632-4101 
IN Indianapolis, John Sukup, Inc. ......... 317-253-5501 
MD Monkton, lmagilron ................... 301-374-5600 
MI Royal Oek, HHltronics Inc. .. . . . . . . . . . . . 313-435-0920 
MN Minneapolis, ~ Grp. ....... 612-374-1250 
NH Nashua, Bell Controls, Inc. ............ 603-882-8984 
NJ Englewood, Sprung/Nussbaum, Inc. .. 201-568-5666 
NM Albuquerque, C.T. Carlberg ........... 505-838-1449 
NC Raleigh, Millar EIctms., Inc. . . . . • . . . . . . . 919-828-8840 
OH . Cleveland, KT /DEPCO ............... 216-44~200 
OH Columbus, KT/DEPCO ............... 614-447-0106 
OR Beaverton, Pacific Mkig. Specialists ... 503-841-9373 
PA Pittsburgh, KT/DEPCO ............... 412-367-1011 
TX Dallas, Encore Technlg. ............... 214-669-0232 
TX Round Rock, Encore Technlg. ........ 512-389-7930 
WA Redmond, Pacific Mktg. Specialists ... 206-882-3144 
Can Lachina, Que., Bytewide Mktg. ........ 514-638-4121, 

INTER-MARKET, 1946 Lehigh Ave, Glenview, IL 60025, 
Tel: 31~729-5330, FAX: 312-729-4849; FSC No.: 34165; 
En'1lL: 10; SIs. Mgr_' Phil Gardanier ............ B"1178 

Local Sales Offices & Reps 
MN St Pau~ Kenco Tronics ............... 612-645-7717 
PA RydaJ, Espy SIs. ...................... 215-576-0780 
WA Redmond, EIctm. Mktg. ............... 206-~2 
Can Montr~ Que., Braydon Electro ...... 514-332-5650 

Local DistJ1buto1s 
CA Chatswo~h, Mil-Comm Distr. . . . . . . . • .. 818-998-3111 
10 Spirit Lake, A-l EIctms. ............... 800-635-1545 
IL Chicago, Newark EIctms. ............. 31 ~638-4411 
MN St Pau~ KD.I. Inc. .................... 612-645-5090 
NJ 0ekIand, Refay Specialties............ 201-337-1000 
Can MontreaJ. Que., Braydon Electro ...... 514-332-5650 

INTERMA nc, Intermatic Plaza, Spring Grove, IL 60081, Tel: 
815-675-2321, TELEX: 25-265, FAX: 815-675-2112; Empl: 
1000 

INTER METRO INDUSTRIES CORP, North 
Washington St, Wilkes-Barre, PA 18705, Tel: 717-825-
2741, TELEX: 831-833, FAX: 717-823-0250 

INTERNATIONAL COMPONENTS CORP., 105 
Maxess Ad., M!lMlle, NY 11747, Tel: 516-293-1500, 
TELEX: 221576. FAX: 516-293-4983; EmpL: 100; SIs. 
Mgr: Richard Weiner; Dist. MgT: Richard Weiner 
.. ... ... .. .. . ........ .... . .. . . ... A.1082; 001029-1031 

Local Sales OffIces & Reps 
AL Huntsville, EMA ........................ 205-830-4030 
AR Uttle Rock, Erickson Sis. .............. 501-455-0618 
CA Anaheim, Impact EIctms. ............... 714-533-1351 
CA Redwood City, Hickey Inds. ........... 415-368-3849 
CO Colorado Springs, Romulus EIctms. ... 719-574-8700 
FL Coral Springs, HA\ Inc. ............... 305-75~ 7520 
GA Roswel~ EMA, Inc. .................... 404-992-7240 
IL Arlington Heights, MJ Petersen & Assoo. 

....................................... 312-577-8200 
IA Cedar Rapids, IOWA Tech. SIs. ....... 319-393-6644 
LA ChaImeIIe, Erickson Sis. Inc. .......... 501-271-1976 

INTERN 
MD Spencerville, Espy Sis. Co. . . . . .. . . . . . . 301-394-3300 
MA Sudbury, KSA of New England •• • . • . • . 508-443-5661 
MN MimeepoIis, HoImgen Assoo. ........ 61~788-7841 
NJ Fort Lee, Neptune EIctms. ............ 201-461-2789 
NY Syracuse, Nycom ..................... 315-437-8343 
NC Raleigh, EMA, Inc. .................... 919-848-8888 
OH Cincinnati, G & H Sis. Co. ............. 513-272-0580 
OH Lakewood, G & H Sis. Co. ............ 216-226-6800 
OK Broken Arrow, Erickson SIs. Inc. ...... 918-455-4276 
PA RydaJ, Espy Sis. Co. .................. 215-576-0780 
TX Austin, Erickson Sis. Inc. .............. 51 ~244-3068 
TX Dallas, Erickson Sis. Inc. .............. 214-739-5833 
TX Houston, Erickson Sis. Inc. ............ 713-288-1604 
TX Indianapofis, Mohrlield Mklg. .......... 317-548-6969 
PR Hato Rey, Casanova Indl Sis. Corp. .. , 809-753-8674 

Local Distribulors 
CA canoga Park, Myco Vickers • . . . • . • . . . . 213-340-2025 
CA Redwood City, Hi-Cor ................. 415-365-5087 
CTBrIdgeport, Park Distr. .. ... .•.. .•.••..• 203-366-7200 
CT East Haven, JV EIctms. ............... 203-469-2321 
FL Ft Lauderdale, Bros. EIctms. .......... 305-561-6700 
FL Fl Lauderdale, National Resistor Co. 

IA Cedar Rapids, Dee EIctms. .......... . 
MA Chelmsford, T LC. Comps. .......... .. 
MN Eden Prarie, Cessidy EIctms. ........ . 
MN Minneapolis, Cessidy EIctms. ........ . 
MN New Brighton, Chris EIctms. ......... . 
NJ Bellmaur, Mid-Atlantic EIctms. ....... . 
NJ Clifton, Vantage Comps. ............ .. 
NJ Rockaway, Tonar Inds. .............. .. 
NY Commack, Vantage Comps. Corp. ... . 
PA Philadelphie, MurTronics ............ . 
TN Hixson, Techn;" Tronies .............. . 
TX Ft Worth, C & W Supp. Co. .......... . 
WA Seattle, Vesco ...................... .. 

305-772-4500 
319-365-7551 
508-250-9666 
612-944-0100 
612-835-7746 
61~1-2647 

609-931-5303 
201-667-1840 
201-588-9000 
516-543-2000 
215-632-4330 
615-842-0514 
817-83H)395 
206-575-3607 

INTERNATIONAL CONFIGURATIONS, INC, P. o. Box 
3374, Enfield, CT 06082, Tel: 203-749-6380, TELEX: 643 
067, FAX: 203-244-1661; FSC No.: 82484; Empl: 4; SIs. 
Mgr; Mr. L Baldwin 

INTERNATIONAL CONTROLS & MEASUREMENTS 
CORP, P.O. Box 2819, Syracuse, NY 13220, Tel: 315-
899-5266; FSC No.: 52516; En'1lL: 50; SIs. Mgr: Don Plath; 
Dis!. MgT: Don Plath 

INTERNATIONAL CONVERTER CORP, 770-101 
Woolen Road, Colorado Springs, CO 80915, Tel: 719-570-
6900, FAX: 719-570-6180; Empl: 7 (US), 1100 (onshore); 
SIs. MgT: Deanne'Thon1lSon 

INTERNATIONAL CRYSTAL MFG,701 W. Sheridan, 
P.O. Box 26330, Oklahoma City, OK 73126, Tel: 405-238-
3741, TELEX: 747-147, FAX: 405-235-1904; EfT1lL: 165; 
SIs. MgT: Paul E. Denwalt 

INTERNATIONAL DATA TECHNOLOGY, INC, 7440 
N.W. 131h St, Ft Lauderdale, FL33313, Tel: 305-567-6823, 
TWX: 910-997-4751 (DIGITAL); Empl: 15 

INTERNATIONAL DIGfTAL ELECTRONICS, 160 w. 
Santa Clara St, Ste. BOO, San Jose, CA 95113, Tel: 408-
289-1010 (ext 107), FAX: 408-283-0344; En'1lL: 2; SIs. 
MgT: Masanori Kotani 

INTERNATIONAL DIODE, 229 Cleveland Ave., Harrison, 
NJ 07029, Tel: 201-482-6518; Empl.: 9; SIs. Mgr: Lee 
Toong 

INTERNATIONAL ELECTRO MAGNETICS, INC. 
350 N. Eric Or, Palalina, IL 60067, Tel: 312-358-4622, 
TELEX: 4932889 IEM UI; Empl: 6; Sis. Mgr: T. Pretlo 
................................................. 001032 

Local DistJ1buto1s 
NY Morris, Boynton Studio ............... 607-263-5695 
NY New YOI1<, Unijed Research Labs. .... 21~751-4660 

INTERNATIONAL INSTRUMENTATION, INC, 2282 
Townsgate Ad., Westlake VIg., CA 91361, Tel: 805-495-
7673, FAX: 805-379-0701; Empl: 32; Dist. Mgr: Dan 
Kimberling 

FAX: 203-481-8937 
INTERNATIONAL INSTRUMENTS:APRIME 

TECHNOLOGY COMPANY, Twin Lakes Rd, P.O. Box 
185, N. Branford, CT06471, Tel: 203-481-5721, TWX: 710-
452-3092; En'1lL: 150; Dist. Mgr: Keith MacDowall 
........ ... .......... . ...... .. ........ .. ... £101402-1403 
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INTERN 
Local Sales Offices & Reps 

KS Olathe, Tech. Sis. Assoc. .. ., .... .,.,., 913-8~2800 
MD Joppa, Electra-Tech.,., ... .,., .. .,... 301-877-0344 
Me Ferguson, Tech. Sis. Assocs. ., ., . ., . ., 314-725-5361 
NJ Berkley Heights, NBS Assocs. .,.,.,., 201-464-8500 
NY Rochester, H. C. Johnson Agys. . . . . . . . 71 &-58&-0777 
OH Westlake, Advanced Te<;Il. Assocs. ... 21&-835-5050 
PA Glenshaw, H.C. Johnson Agys. .,..... 412-487-1246 
PA Malvern, Stitzer Assocs. .. ., ... .".,.. 215-844-5500 
VA Dumfries, Electra-Tech ..•............ 703-670-8962 

Local Distributors 
CA Los Angeles, ElL Instrs., Inc. ... .' .. .,. 213-685-7020 
CA Los Angeles, Matermaster .. ., ..... .,. 213-685-4340 
CA Palo Mo, Meterrnaster ........... ,... 415-960-8500 
CA San Diego, Metermaster .............. 61 ~580-4844 
CA San1a Clara, Dynametron ............. 408-727~531 
CA Sunnyvale, ElL Instrs. ... . . . . . . . . • . . .. 408-245-4230 
CO Denver, ElL Instrs., Inc. ..,........... 303-534-4160 
CO Denver, Metermaster Inslr. Corp. ...... 303-722-5768 
CT Middletown, ELL Instrs., Inc. .........• 203-34&-6846 
FL Palm Bay, ELL Instrs., Inc. ....... ,.... 305-725-8300 
GA Kennesaw, Meterrnaster .............. 404-425-8902 
IL Bridgeview, ELL Instrs., Inc. .. . . . . . . . .. 312-43G-2292 
II. Glendale Heights, Meterrnaster .. .,... 312-250-0606 
IN IncianapoIis, EI.L Instrs., Inc. . .,....... 317-545-1373 
KY louisville, ELL Instrs., Inc. .....•...... 502-454-3420 
LA New 0r1eans, Industriallnstr. Works .. 504-733-8355 
MD Gaithersburg, Pioneer Instrs. Div. ..... 301-948-2242 
MD Sparks, ELL Instrs. ................... 301-771-4800 
MA Burlington, EI.L Instrs. ..... ,.......... 617-272-9450 
MA Southridge, CMI-Meterrnaster ......... 617-765-0027 
MI Ferndale, Ram Meter Inc. ............. 313-3~767 
MN Minneapolis, Process Mess. Co. ...... 612-544-4035 
NJ Pensauken, E.I.L Instrs., Inc. .......... 609-488-0474 
NY Clarence. ElL Instrs. ................. 716-634-8500 
NY Clarence, Trott Elctms., Inc. ........... 716-634-8800 
NY Hauppauge,EI.L Instrs., Inc. .......... 51&-23H333 
NY Long Island City, Metermod Instr. Corp. 

.. . .. .. . . . .. . .. . . .. . . . . . . .. .. . .. .. . . . .. 718-726-4850 
NY Pittslord,EIL Instrs. .................. 71&-58&-8251 
NC Charlotte, ElL Instrs. ................. 704-37&-2237 
OH Cleveland, Metermaster ............... 21&-651-4100 
OH Cleveland, Pioneer/lnS1nM. Div. ...... 21&-587-3600 
OH Dayton, ELL .Instrs., Inc. ............... 513-435-2134 
OH Willoughby, EI.L Inslrs. ............... 21&-953-0222 
OR Beaverton, Eicher-Richards . .. . . . . . . .. 503-641-3300 
PA Philadelphia, Sunshine Scientific.. . . . 215-673-5600 
PA Pittsburgh, CAM/RPC Instrmn ........ 412-963-1885 
PA Pittsburgh, ElL Instrs. ................ 412-823-2255 
TX Dallas, ELL Instrs., Inc. ............... 214-931-1236 
TX Garland, Metermaster ................. 214-271'5671 
TX Houston, ELL Instrs., Inc. ............. 713-271-3100 
TX Houston, Maters & Instr. Corp. ........ 713-844-1631 
VA No/folk, ELL Instrs., Inc. .............. 804-855-9553 
VA Springfield, EI.L Instrs., Inc. ........... 703-56~2611 
WA Redmond, ELL Instrs., Inc ............. 20&-882-3222 
WA Seettle, Eicher Richards .............. 20&-527-8275 
can Alberta, Calgary, ElL Inslrs. -Multi Source 

....................................... 403-271-2001 
can Deseronto, Ont, ElL Inslrs. . . . . . . . . . .. 613-39&-3383 
can Longueui~ Que., EI.L Instrs. ........... 514-851-4844 
can Mississauga, Toronto, EI.L Instrs. ..... 41&-624-6860 
can Toronto, Onl, Versatile Measuring Instrs. 

....................................... 41&-238-8161 
P;z Tempe, Metermaster .................. 602-437-1425 

INTERNATIONAL LIGHT, 17 Graf Rd., Newburyport, MA 
01950-4092, Tel: 508-465-5923, TELEX: 94-7135, FAX: 
508-462-0759; ErnpL: 19; SIs. Mgr: Jack Kelley; Dist. Mgr: 
Jack Kelley 

INTERNATIONAL MACHINE & TOOL CORP, 115 
Maple St, Warwick, RI 02888, Tel: 401-487-6905, TWX: 
51G-l00-4251, FAX: 401-487-5885; EmpL: 35; Sis. Mgr: 
Pater S. Piscopio 

IMS. 
FAX: 401-683-5571 

INTERNATIONAL MANUFACTURING SERVICES, 
50 Schoolhouse La., Portsmou1h, RI 02871-2418, Tel: 401-
683-9700; FSC /110.: 48177; Empl: 25; Sis. Mgr: Jay 
Benson ......... ;.............................. A.1953 

Local Sales Offices & Reps 
MA Attleboro, Antex-<lversaas Sis. ........ 617-222-5221 
NJ FIandeIs, K & R Engr. Sis. ............ 800-452-9767 

INTERNATIONAL MICROELECTRONIC PRODS, 
2830 North First Street, San Jose, CA 95134, Tel: 408-432-
9100, TELEX: 4~1041, TWX: 91G-338-2274; ErnpL: 380; 
SIs. Mgr: Robert Kromer 

Manufacturers and Sales Offices Directory 
INTERNATIONAL MIRCOELECTRONICS, P.O. Box 

170415, Arlington, TX 76003, Tel: 817-561-2244, FAX: 
817-483-8157; Sis. Mgr: Wayne Fleming 

INTERNATIONAL MICROSYSTEMS, 461 Valley Way, 
Milpi1as, CA 95035, Tel: 8OG-237-4734; EmpL: 10; Sis. 
Mgr: Peter Schade 

INTERNATIONAL POLJl.RIZER, INC, 320 Elm Street, 
Marlborough, MA 01752, Tel: 50&-481-7495, TELEX: 601 
8454, FAX: 50&-481-0222; Empl: 7; SIs, Mgr: Donald 
Rickert . 

~INTERNATIONAL 

~PO\NER 
,// DC POWER suPPLIES 

FAX: 805-388-2686 
INTERNATIONAL POWER D.C., Power Supplies 

Inc., 355 N. Lantana, Ste. 710, Camarillo, CA 93010, Tel: 
805-987-7900, TWX: 51 0-8~944, ESYLNK: 62911592; 
Empl: 25; SIs. Mgr: Craig Johnson; Dist. Mgr: Ron 
Ostlund .................................. 00 1812-1814 

Local Sales Offices & Reps 
P;z Phoenix, S.W. Tech. SIs. .............. 602-893-1209 
CA EI Cajon, Atronix ...................... 61~1501 
CA Oceanside, Atronix ................... 61~2537 
CA San Jose, Nelson Elctm SIs. . . . . . . . . .. 408-293-2600 
CA Woodland Hills, Atronix ............... 818-703-7212 
CT Bethe~ Uvera Polk Assocs. ........... 203-748-4639 
FL Land 0 Lakes, AJ. Power Source..... 813-99&-2583 
IL WheeNng, Ed Joyner & Co. ........... 312-52G-1200 
IN Indianapolis, JFCO, Inc. ............... 317-57&-9363 
MD Randallslown, Beacon North, Inc. ..... 703-478-2480 
MI Grand Rapids, JFCO, Inc. ............. 61 &-245-4621 
MI Lake Orion, JFCO, Inc. ................ 313-893-2053 
MN Richfield, Clay Rep Co. ............... 612-861-2191 
NH Londonderry, Bennatron .............. 603-432-9092 
NJ Madison, Uvers-Polk Assocs. ......... 201-377-3220 
NY Glen Head, Livers-Polk Assocs. .... ... 51 &-75~9300 
OH Cleveland, JFCO, Inc. ................. 21&-3~00 
OH Vandalia, JFCO, Inc. .................. 513-890-8322 
OR Hillsboro, Tum-A-Round SIs. . . . . . . . . .. 503-64G-4641 
PA Pittsburgh, JFCO, Inc. .. .. • .. . .. . .. . ... 412-823-5400 
TX Austin, Barry SIs., Inc. ................. 512-837-3616 
TX Houston, Barry SIs., Inc.. .. . .. . .. .. .... 713-784-5860 
TX Richardson, Barry SIs., Inc.. . . . . . . . . . .. 214-234-0255 
UT Ogden, Taylor Mktg. .................. 801-54&-9570 
VA Sterling, Beacon North, Inc. ........... 703-478-2480 
WI Milwaukee, Ed Joyner & Co ........... 414-461-0547 
can Sl Laurent, Que., Componetics, Ltd ... 514-334-1484 
can Surrey, B.C, Enerlec Sis., Ltd. ......... 604-888-1687 

Local Distributors 
CA Canoga PI<., Sandy's Eictm. Supp ...... 818-34&-8353 
CA N. Hollywood, Sandy's Eictm. Supp ..... 818-785-8585, 

818-983-2550 
CA Thousand Oaks, Pace Elctms. ......... 818-88~1209, 

805-497-7515 
IL Champaign, ,Klaus Radio ............. 217-35&-1896 
II. Mt Prospect, Feed Control............ 312-253-3898 
Il Villa PI<., Melvin Elctms. .. .... .. . .. . ... 312-27~5015 
IN Carmel, Anex Elctms. ................. 317-848-1323 
IN Evansville, Evansville Supp. Co ........ 812-424-7541 
MD Gaithersburg, Axis Elctms. ............ 301-84()"9640 
MD Glen Bumie, Baytronics ................ 301-76&0081, 

301-953-7050 
MA Norwood, Emlel Elctms. .............. 617 -76~9500 
MN Maplewood, Edison Controls.......... 612-77G-5122 
NH Londonderry, Orion Inds., Inc. ......... 603-437-4446 
NY Glen Head Uvera Polk Assocs. . . . . . .. 51 &-75~9300 
NC Raleigh, Sager/Svc. Plus Elctms. ..... 919-85G-9550 
OH Highland Heights. Major Electronix .... 21&-461-2100 
PA McKean, Advacom, Inc. ............... 814-476-7774 
TX Richardson, AI~Power ................ 214-234-0255 
VA Sterling, ICE Camps., Inc. ............. 703-478-2677 
WI CadarIlurg, A-A EIec. ................. 414-377-7500 
can St Laurent, Que., Comppnetics, Ltd ... 514-334-1460 
can Surrey, B.C, Eneriec Sis. . . . . . . . . . . . . . . 604-888-1687 

INTERNATIONAL POWER DEVICES INC" 155 N. 
Beacon St, Brighlon, MA 02135, Tel: 617-782-3331, 
ESYLNK: ~752, FAX: 617-782-7416; Empl.: 96; SIs. 
Mgr: Aileen Liu, G/M ....... 001815-1816, 1818-1822 

Local Sales Offices & Reps 
AL Huntsville, Macro Mktg. ............... 205-883-9630 
P;z Mesa, EIec-Com Assocs. ............. 602-844-0566 
CA Del~, Power Partners .............. 61~1-0422 
CA Los Angeles, Power Partners ......... 213-215-0800 
CA San Diego, Power Partners .......•... 800-468-5400 
CA San Ramon, Tech. Conslts. ........... 415-830-0829 
CO Uttleton, MRC ........................ 303-794-4644 

FL land O'Lakes, AJ.'s Power Source '" 813-996-2583 
GA Norcross, Macro Mktg. .. 404-662-5580,~1-1081 
IL Skokie, Electro-Tech Mktg. Assocs., Inc.. 

....................................... 312~76-3151 

IA Cedar Rapids, Lorenz SIs. ............ 31~377-4666 
KS Merriam, Lorenz SIs. ... ,.............. 3HH2H)500 
MA Brighton, IPO ......................... 617-782-3331 
MA Waltham, Newport Tech. SIs. ......... 617-890-7255 
MI • Ann Arbor, Augnat Assocs. ........... 313-668-3134 
MN Bloomington, Smiley/Scott Inc. ....... 612-888-5551 
MO St Louis, Rush & West Assocs., Inc. .. 314-965-3322 
NE Uncaln, Lorenz Sis. ................... 402-475-4660 
NH Londonderry, Bennetron .............. 603-432-9092 
NJ Haddonfield, Sunday O'Brien ......... 600-429-4013 
NY Buffalo, Ed Westgren Assocs. . . . . . . . .. 71 ~2-OO11 
NY Rochester, Ed Westgren Assocs. ..... 71 &-426-3598 
NC Raleigh, Micro SIs., Inc. .,., ... .,.,.,.. 91~1-()007 
OH Akron, Augnat Assocs. .,., . .,.,., ... ., 21&-273-1211 
OH Dayton,AugnatAssocs. ..... .,., ... ., 513-298-1507 
OH Kettering, EIectro-Com ., ... ., ., .. ., ., ., 513-299-()864 
OR Portland, Power Sources Unlld. •...... 503-292-0820 
OR Portland, Power Sources, Unlld. . . . . . .. 503-292-0820 
TX Dallas, Seaton Corp. .................. 214-980-9860 
TX Houston, Seaton Corp. . ., . ., . ., ., .. ... 713-731-2649 
VA Richmond, Glasscock Assocs. ........ 804-740-0063 
WA Redmond, Elctms. N.W. Inc. . . . . . . .. ... 20&-883-1959 
WI Brookfield, Electro-Tech Mktg., Inc. .... 414-785-9554 

Local Distributors 
GA Norcross, Applied Power, Inc. .......... 404-263-0421, 

1-800-445-8415 
MI Brighton, Applied Power, Inc. ........... 313-227-3604, 

1-8~24-5496 
NH Londonderry, Orion lneis. .............. 603-437-3260 

INTERNATIONAL PoWER MACHINES, 2975 Miller 
Pari< North, Garland, TX 75042, Tel: 800-527-1208, TELEX: 
794078 IPM POWER, FAX: 214-494-2690; SIs. Mgr: 
Wayne Harper 

~\_.; 

~ 
JnrematOOal 

~Sour=, Inc. 

FAX: 508-879-8669 
INTERNATIONAL POWER SOURCES, INC., 200 

Butterfield Dr, Ashland, MA 01721, Tel: 508-681-7434, 
TWX: 51G-881-7434 ..................... 001824-1826 

Local Sales Offices & Reps 
AL Humsville, Over & Over, Inc. .......... 205-837-7105 
P;z Scottsdale, Power Up Elctms. . .. . . • . . . 602-955-1105 
CA Laguna Hills, Electro Venture South .. 714-581-9244 
CA Los Mos Hills, H B Mktg. ............. 415-941-4080 
FL Tampa, Over & Over, Inc .............. 813-626-9100 
GA Norcross, Over & Over, Inc. ........... 404-44~6205 
IL Arlington Hgts., Phoenix EIctrn SIs. ... 312-394-4422 
IA Des Moines, The Beams Co........... 515-255-1148 
KS Shawnee Mission, The Beams Co. . . .. 913-831-0300 
MA Franklin, OEM Mktg. & SIs. . . . . . . . . . . .. 508-528-4983 
MA Hunt Valley, Eagle Sis. Corp. .....•.. " 301-86&-3930 
MN Edina, Engineering Prods. Assoc., Inc. 

Me St Louis, The Beams Co ............. . 
NH Salem, OEM Mktg. & Sis. ........... .. 
NY Jericho, J..Square Mktg. ............. .. 
NC Charlotte, Over & Over, Inc. ......... .. 
OH Cincinnati, KCH Co .................. .. 
PA Montgomeryville, Eastem Sci. Mktg. .. . 
TX Richardson, Jim D. Gray & Assocs. .. . 
UTOgden, Taylor Mktg. ................. . 

Local Distributors 

612-835-9022 
314-434-8448 
603-893-0009 
51 &-935-3200 
704-542-9110 
513-931-1886 
215-368-4570 
214-6~9976 
801-545-9570 

CA Redwood City, HdB EIctms. ........... 415-368-1388 
.GA Norcross, Applied Power, Inc. ......... 404-283-0421 
MI Brighton, Applied Power, Inc. .......... 313-2~550 
NH Londonderry, Orion Inds., Inc. ......... 603-437-4446 
TX Stafford, SoU1hwest EIctms. ........... 713-24G-4000 

International 
I I()R I Rectifier 
FAX: 213-772-9028 

INTERNATIONAL RECTIFIER CORP" 
Semiconductor Div.,233 Kansas St, EI Segundo, CA 
90245, Tel: 213-772-2000, TELEX: 472-0403, TWX: 91G-
348-6291; ErnpL: 1900; Sis. Mgr: Don Prescott; Dist. Mgr: 
Shawn Fogarty ......................... : ....... a·1543 

714 North American offices only. For worldwide reps & distributors, see Vol, W. EEM 1989 



Manufacturers and Sales Offices Directory 
Local Sales Offices & Reps 

AI. Huntsville, Montgomery Mktg. Inc. .... 205-830-0498 
f(Z Phoenix, Sun State Tech. Sis. . . . . . . . .. 602-22CHJ595 
CA Chatsworth, First Rep ..........•..•... 818-718-6155 
CA MIn. Vrew, Brooks Tech. Grp .......... 415-960-3880 
CA San Diego, Harvey King, Inc. . . .. . . . . .. 618-587-8300 
CA Tarzane, Power ~. Sis. ........... 818-881 :9111 
00 Wheat Ridge, Waugaman Assocs, Inc. 

CT Fairfield, N.RG. Ltd, Inc. ............ .. 
FL Boca Raton, Lewrence Assocs, Inc. .. . 
GA Norcross, Montgomery Mkt~ Inc. .... . 
IL Hoffman' Estates, Micro-Tex, Inc. ..... . 
IL Palatine, International Rectifier ....... . 
KY Carme~ Tech. Mkt~ Corp. .. ........ .. 
IA Cedar Rapids, Hitec Cen., Inc ........ .. 
KY Louisville, Technlg. Mkt~ Corp ....... . 
MD Columbia, L D. Lowe<y, Inc ...•........ 
MA Burlington, AD/Nova Sis., Inc .•........ 
MI Farmington Hills, Luebbe Sis. ........ . 
MN Edina, Mel Foster Tech. Sis. ........ .. 
MO Florissant, HHec Contro~ Inc. .......•.. 
NJ Pailisades Pari<, International Rectifier 

NJ W. Caldwel~ Tech. Mkt~ Grp. ........ . 
NM Albuquerque, Reptronix Ltd. ......... . 
NY E. Syracuse, Nycom, Inc. ............ .. 
NY Melville, Tech. Mkt~ Grp. ............ . 
NY Poughkeepsie, Intl Rectifier .......... . 
NC Cary, Montgomery Mkt~ Inc. ........ . 
NC Greensboro, Intl Rectifier ............ . 
NC Raleigh, Montgomery Mkt~ Inc. ..... . 
OH Cincinnati, Luebbe Sis. Co. .. ........ . 
OH CleVeland, Luebbe Sis. Co. .......... . 
OH Columbus, Luebbe Sis. Co. .......... . 
OH Dayton, Luebbe Sis. Co. .. .......... .. 
OH Northfield, Intl Rectifier .............. . 
OK Tulsa, BP Sis. ...................... .. 
OR Portland, N.W. Mkt~ Assocs. ........ .. 
PA Broomal, L D. Lowe<y, Inc. .......... .. 
PA Greensburg, InIl Rectifier ............ . 
PA Pittsburgh, Luebbe Sis. Co. . 
TJ( Austin, BP Sis. ...................... .. 
TJ( Houston, BP Sis. .................... .. 
TJ( Richardson, BP Sis. .................. . 
UT Salt Lake City, R-Squared M~ ..... . 
WA BelleVue, N.W. Mkt~ Assocs. ........ . 
WI Elm Grove, International Rectifier .... . 
WI Waukesha, Micro-T ex, Inc. .......... .. 

~/RC 

303-423-1020 
203-384-1112 
305-368-7373 
404--447-6124 
312-382-3001 
312-397-0002 
317-844-8462 
318-396-3228 
502-893-13n 
301-381-0225 
617-270-9600 
313-488-8828 
612-941-9790 
314-831-93n 

201-943-4554 
201-226-3300 
505-292-1718 
315-437-8343 
516-351-8833 
914-471-5300 
918-467-6319 
412-837-9155 
918-851-0010 
513-53CHJ600 
216-333-0425 
614-431-0474 
513-294-0426 
216-467-0852 
918-744-9964 
503-620-0441 
215-356-5300 
412-837-9155 
412-364-0490 
512-346-9186 . 
713-782-4144 
214-234-8438 
801-595-0631 
206-455-5846 
414-784-2480 
414-542-5352 

A Member of the Crystal.te Group 

FAX: 704-264-8865 
INTERNATIONAL RESISTIVE COMPANY, P.O. Box 

1680, Boone, NC 26807, Tel: 704-264-8861, TELEX: 46-
9902; ErfllI.: 1700; SIs. Mgr: Larry J. Johnston; Dis!. Mgr: 
Hugh Bolen ..... A-1746-1747,1954-1961, 2110-2111; 

B-1015-1017, 1897 

Local Sales Offices & Reps 
AI. Huntsville, R O. WhHesell & Assocs... 205-883-5110 
f(Z Scottsdale, SW Sis. Inc. .. .. .. .. .. .. .. . 602-991-1937 
CA Montrose, Luscombe Engrg Co. ...... 818-248-9000 
CA Sacramento, ETS .......... .. .. .. .. ... 916-962-3030 
CA San Jose, ETS ....................... 40B-433-93B6 
00 Westminster, Straube Assocs. ........ 303-426-0890 
CT North Haven, Coakley, Boyd & Abbett, Inc. 

· . .. . .. . .. . .. . .. . .. • .. .. .. .. .. . . . . .. ... 203-239-6217 
Fl Tampa, APM Assocs. ................. 813-886-2457 
GA Norcross, S. Atlantic Camp. Sis. . . . . . .. 404--447-6154 
IL Itasca; CircuH Sis. Inc. ................ 312-833-2242 
IN Ft Wayne, R O. WhHesell & Assocs. .. 218-432-5591 
IN Indianapolis, R O. WhHesell & Assocs. 

· ................................... '" 317-358-9283 
IA Cedar Rapids, C. ft. Hom & Assocs. .. 318-393-8703 
KS Lenexa, Midtec Assocs. ............... 913-541-0505 
KY Pewee Valley, R O. WhHesell & Assocs. 

....................................... 502-241-1441 
MD Columbia, L D. Lowe<y Inc. ........... 301-381-0225 
MA Needham Hgts., Coakey, Boyd, & Abbett 

..........•..•......................... 617-444-5470 
MI Grand Blanc, R O. WhHesell & Assocs. 

· . . . . .... .. .. .. . .. .. .. . .. . .. . .. . .. .. ... 313-695-0nO 
MI Grand Rapids, R O. Whitesell & Assocs. 

· .. . . . .. . .. . .. .. .. . .. .. . . .. .. .. . .. . .... 616-942-5420 
MI Southfield, R O. WhHesell & Assocs. .. 313-558-5454 
MI St Joseph, Fl O. Whitesell & Assocs. 

....................................... 616-983-7337 
MN Minneapolis, Tectearn Sis., Inc. ........ 612-854-6616 
MO St Louis, Jack Macke Co. . .. ... . . . . . .. 314-432-2830 
NJ Hackensack, Coakley, Boyd Abbett, Tylinski, Inc. 

.. . . .. . .. . .. . .. .. . .. .. . . . .. .... . .. .. . . .. 201-440-4 H4 

NY Rochester, Electra SIs. .............. .. 
NY Syracuse, Electra SIs. ................ . 
NC Raleigh, S. Atlantic Comp. Sis. ....... . 
OH Cincinnati, R O. Whitesell & Assocs .. 
OH CleVeland, R O. WhHesell & Assocs. .. 
OH Columbus, R O. WhHesell & Assocs. 

OH Dayton, R O. Whitesell & Assocs. .... . 
OK Tulsa, Ion Assocs. .................. .. 
PA Broomal~ L D. Lowe<y Inc ........... .. 
PA Pittsburgh, R O. Whilesell & Assocs. 

TN Knoxville, R O. Whitesell' & Assocs. .. . 
TN Nashville, R O. Whitesell & Assocs. .. . 
TX Austin; Ion Assocs. .................. . 
TJ( EI Paso, S. W. Sales ................ .. 
TJ( Grand Prairie, Ion Assocs. .......... .. 
TX Houston, Ion Assocs. ................ . 
UT SaH Lake City, Straube Assocs. ...... . 
VA Earlysville, L D. Lowe<y Inc ........... . 
OR Lake Oswego, RTS .................. . 
WA Vashon, RTS ........................ . 
WI Brookfield. CircuH Sis., Inc. .......... .. 
Can Montrea~ Que., Tech-Rep ............ . 

Local Distributors 
CA CampIon, Harper S.I.D ............... .. 
CA Gardena, Bellinds. .................. . 
CA Sunnyvale, Bell Inds. ................ .. 
CA Sumyvlae, Harper S.I.D. .. ..... ~ .... .. 
Fl Tampa, Impala EIctms. .............. . 
IL Schaumburg, Arrow Elctms. ........ . 
IN Indianapolis, Graham Elctms. ........ . 
IA Cedar Rapids, Deeco ................ . 
MA Wobum, Jaco Elctms. .............. .. 
MN Edina, Arrow Elctms. ................. . 
NJ Hanover, State EIctms. .............. . 
NJ Marlton, Arrow EIctms. .............. .. 
NY Hauppauge, Jaco EIctms. ............ . 
NC Raleigh, Arrow Elctms. .............. .. 
NC Raleigh, Resco/Raleigh ............ .. 
OH Columbus, Electronic Mkt~ .......... . 
PA Philedelphia, Philadelphia EIctms. .... . 
TJ( EI Paso, Intl Elctms. ................ .. 
TJ( Richardson, Jaco Elctms. ............ . 
WA Bellevue, Priebe Elctms. ............ .. 

716-427-7860 
315-463-1248 
918-858-9970 
513-521-2290 
216-447-9020 

614-888-9396 
513-298-9546 
918-481-2199 
215-356-5300 

412-963-6161 
615-694-9476 
615-352-4760 
512-331-7251 
915-594-8259 
214-647-8225 
713-537-7717 
801-263-2640 
804-973-6672 
503-244-4123 
206-285-1363 
414-784-7n3 
514-337-6046 

213-978-5090 
213-515-1800 
408-734-8570 
408-988-6041 
813-885-4747 
312-397-3440 
317-634-8202 
318-365-7551 
617-933-7760 
612-830-1800 
201-887-2550 
608-596-8000 
516-273-5500 
918-876-3132 
919-781-5700 
614-298-4161 
215-568-7400 
915-778-9761 
214-235-9575 
206-821-4695 

INTERNATIONAL RESOURCE SVCS., 7792 N.W.72nd 
Ave., Miami, Fl331 86, Tel: 305-884-2924, TELEX: 529076 
SUN MIA UD, FAX: 305-884-3771; Empl: 5; SIs. Mgr: 
Richard L Winn 

FAX: 402-694-6180 
INTERNATIONAL SENSOR SYSTEMS, INC., 

Aurora Industrial PI<., Box 345, Aurora, NE 88818, Tel: 402-
694-6111; Empl: 45; SIs. Mgr: Wayne Roblee 
........................................... A-1748-1749 

Local Sales Offices & Reps 
CA Milpi1as, Custom T echnlg. SIs. ........ 408-263-3660 
CA Mission Viejo, EAB Assocs. Inc ....•.. 714-858-7701 
MD Baldwin, Quarterback SIs. Inc. ........ 301-764-9400 
MO Jefferson City, Williams Assocs. Co. .. 314-893-2459 
NE Omaha, IONEB ....................... 402-895-4431 
NY Uv6fJlOO~ Syronics, Inc. ............... 315-451-0968 
OH Cincinnsti, Applied Dala Mgt ......... 513-578-8108 
PA SoUlhampton, Campbell Assocs. . . . . .. 215-322-6830 
TN McMinnville, B & 0 Mkt~ ............. 615-473-7155 
TJ( EI Paso, Nokomis of EI Paso, Inc. ..... 915-778-2801 
TJ( Lewisville, EIctm. Prod. Reps. .......... 214-436-4772 

INTERNATIONAL TELECOMMUNICATIONS 
COMPONENTS, INC, 94 B East Jelryn Blvd., Deer Pari<, 
NY 11729, Tel: 516-243-1444, FAX: 516-595-9160; FSC 
No.: 0E6J8; Ernpl: 15; Sis. Mgr: Rick WaHer 

INTERNATIONAL TRANSDUCER CORP., Channel 
Technologies, Inc., 869 Ward Dr. Santa Barbara, CA 
93111, Tel: 805-883-2575, TELEX: 658 495; FSC No.: 10 
532; Ernpl: 65; SIs. Mgr: Christine M. Bashforth 

INTERNATIONAL WIRE PRODUCTS CO, 500 W. Main 
St. Wyckoff, NJ 07481, Tel: 201-891-5800, TELEX: 
642580; Empl.: 700; SIs. Mgr: C. D. Abbott 

INTERS 

1if7INTEROPTICS 
=-=== 

FAX: 415-340-1670 
INTEROPnCS, Purdy Group, no Airport Blvd., 

Burlingame, CA 94010, Tel: 415-347-n27, TELEX: 6n-
1439 (PURDY UW); Empl: 35 .................. B-1214 

Local Sales Offices & Reps 
P;z Phoenix, C.T. Carlberg & Assocs. ..... 602-468-0750 
CA Anaheim, Exsell Sis. Assocs. ....... ' .. , 714-978-5740 
CA Burlingame, William J. Purdy Co. ...... 415-347-n01 
CA Poway, Exsell Sis. Assocs. .. . . . . . . . . . . 714-978-5740 
CA San Jose, Exsell Sis. Assocs. ......... 800-873-1873 
FL Boca Raton, Beacon EIctms. .......... 407-997-5740 
Fl Clearwaler, Beacon EIctms ........... 813-796-2378 
FL Longwood, Beacon Elctrns. ........... 407-332-1940 
MN Bloomington, Heil's T ermatech EIctm. Mkt~ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 612-654-2001 
NH NashUa, Bell Controls, Inc. ............ 603-882-6984 
NJ Passaic, Ughtcornm Sis. Assocs. ..... 201-n8-6540 
NM Albuquerque, C.T.Carlberg & Assocs.. 505-836-1448 
NY New York, Ughtcomm Sis. Assocs. ... 212-807-8924 
NY Utica, Fiber Instrs. Sis. ................ 315-735-1691 
NC Fayetteville, Zim-Tel< ................. 918-488-4101 
OK Tulsa, Beacon EIctms. ................ 918-622-1494 
OR Beaverton, Pacific Mkt~ Specialists . .. 503-641-9373 
TJ( Austin, Beacon EIctms. ............... 512-345-3543 
TX Dallas, Beacon EIctms. ............... 214-437-1505 
VA Richmond, EME IV, Inc. ................ 804-360-5-49 
VA Williamsburg, EME IV, Inc. ............ 804-253-0171 
WA Redmond, Pacific Mkt~ Specialists ... 206-882-3144 

Local Distributors 
CA Anaheim, Fibertron ................... 714-634-3449 
Can Bumaby, Be, C.D. Nova, Ltd. .......... 604-430-5612 

inierpoint 
INTERPOINT CORPORATION, 10301 Willows Roads, 

P.O. Box 97005, Redmond, WA 98073-9705. Tel: 206-882-
3100, FAX: 206-882-1990; FSC No.: 50821; Ernpl: 300; 
Sis. Mgr: D. T. Baughman ................ A-1750-1751; 

001828-1835 
Local Sales Offices & Reps 

AI. Huntsville, Novus Grp. ................ 205-534-0044 
P;z Tempe, Gassner & CIart< . . . . . . . . . . . . .. 602-968-9037 
CA Costa Mesa, Interpoint ................ 714-432-6472 
TJ( Irving, Kite EIctm. Sis. ................. 214-674-1330 
CA San Diego, Martronix ................. 618-728-0384 
00 Parker,.Tech. M~ Assocs. ........... 303-841-3435 
Fl Deerfield Bch., Krutel< & Assocs. ...... 305-427-4202 
GA Ulbum, Novus Grp .................... 404-381-1015 
IA Des Moines, Beams Co. .............. 515-255-1148 
KS Shawnee Mission, Beams Co. ........ 913-631-0300 
MD Owings Mills, Neal Deoul Assocs. . . . .. 301-363-4311 
MA Wakefield, Howard C. Jappe Co. ...... 617-245-9359 
MN Minneapolis, Interpoint ................ 612-921-6443 
MO St Louis, Beams Co. .. .. .. .. .. .. .. .. .. 314-934-B448 
MO St Louis, Beams Co.. .. .. .. .. .. .. .. ... 314-568-1060 
NJ Flanders, K & R Engrg Sis. ........... 201-584-5235 
NY N. Syracuse, Advanced Camps. Corp.. 315-698-2671 
NC Raleigh, Novus Grp. .................. 918-872-3966 
OH Cleveland, Arthur H. Baier Co. ........ 216-461-6161 
PA Newtown, Yax Assocs. ............... 215-860-2540 
TJ( Irving, Kite EIectm. SIs................. 418-674-1330 
Can OntaOO/Scarborough, Bestec EIctms., Ltd. 

....................................... 418-674-1330 

INTERSIL., 2450 Walsh Ave., Santa Clara, CA 95051, Tel: 
408-996-5000, TWX: 910-338-0583; FSC No.: 32293; 
Empl: 4102; Dist. Mgr: Bruce Mattern 

INTERSTATE ELECTRONICS CORP, Box 3117, 1001 
E Bell Ad., Anaheim, CA 92803, Tet 714-758-0500, 
TELEX: 655443, TWX: 910-591-1197; FSC No.: 6625, 
5985; E"lll: 1500; SIs. Mgr: Darryl Watanabe; Dis!. Mgr: 
R Sorenson 

INTERSTATE WIRE CO, INC, 10820 Sanden Dr, Dallas, 
TJ(75238, Tel: 214-553-1311, TWX: 91o-B6D-5084, FAX: 
214-348-7106; SIs. Mgr: Chris a Brandon 

INTERSWITCH, Wm. J. Purdy Co., no Airport Blvd., 
Burlingame, CA 94010, Tel: 415-347-8217, TELEX: 6n-
1439, FAX: 41 5-340-1670; FSC No.: (Purdy UW); E"llL: 30; 
SIs. Mgr: Clarence Bruce ...................... 801867 

Local Sales Offices & Reps 
CA Burlingame, Interswilch ............... 415-347-8217 
f(Z Phoenix, C.T. Carlberg & Asscc. ...... 602-468-0750 
CA Anaheim, Impact...................... 714-533-1351 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 715 



INTERS Manufacturers and Sales Offices Directory 
CA BurlIngame, WilHam J. Purdy Co. •..... 
CO Denver, WilHam J. Purdy Co. •..••.•..• 
CT Meriden, Advanced Camp. Sis. ., .....• 
IL Ambler, W.R.Hartmaier Assocs. ...... . 
IL Ehnhurst,F .F.lHill-Gray ............•.. 
IN indianapolis, John Sukup Inc. •••.•..•• 
MD Usbon, S. K MacI)onaid ..... , ........ 
MA Framingham, Gallagher Assocs., Inc. .. 
MI Royal Oak, Hilitronics, Inc. ........... . 
MA Farmingham,GalIagher .............. . 
NM Albuquerque, c'T. Carlberg & Assocs. 

NM Albuquerque, WilHam J. Purdy Co. ...• 
NY Fairport, Net Sis., Inc. ............... .. 
NY Rochester, Net Sis. .................. . 
OH Cleveland, Marlow .................. .. 
OH Dayton, Marlow ...................... . 
OR Beaverton, Pacific Mklg. ............. . 
PA Philadelphia, s. K MacDonald, Inc. •... 
TX Dallas, Eicom MkIg. ................. .. 
TX Houston, Eicom MkIg. .............. .. 
TX Irving. EDC ......................... .. 
WA Redmond, Pacific Mklg. ........... , ... 
Can Oakville, Ont. Hallronics, Ltd. .•.•..... 

Local Distributors 

415-347-7701 
303-790-2211 
203-238-6891 
215-643-6691 
312-832-4101 
317-253-5501 
301-982-1088 
508-626-2346 
313-435-0920 
617-826-2346 

505-836-1448 
505-286-7959 
716-223-1030 
716-223-1030 
216-991-6500 
513-274-9666 
503-641-9373 
215-545-1205 
214-241-2166 
713-350-8064 
214-257-0322 
206-682-3144 
416-844-2121 

AL Huntsville, Powell EIcIms. . . . . . . .• . . . . . 205-539-2731 
/>z. Tempe, Anjon Entprs. ................. 602-894-1332 
/>Z. Tempe, Wallronic SIs.................. 602-967-1020 
CA Burbank, Merit Camp. Supp. .......... 818-842-8162 
CA Canoga Pk., Panel Parts Co. .......... 81~ 
CA Costa Mesa, Powell .................. 714-754-1717 
CA Fremont, Allied EIcIms. ............... 415-770-0590 
CA San Jose, Powell ..................... 408-943-9020 
CA Santa Clara, Wallronic Sis. ............ 408-727-1200 
CA Sunnyvale, Penstock ................. 408-730-0300 
CO Denver, Integrated EIcIms. •........... 303-292-5537 
FL Ft l.eu!le!'da~ Powell ................ 305-484-8377 
GA Norcross, Allied EIcIms. . . . . • . . • .• . • . . . 404-446-8595 
IL Chicago, Federal Screw Prods. ....... 31.2-478-5744 
IL Elgin, Allied EIcIms. ....... .. . .. . .. . .. • 312-697-8200 
MD Columbia, Powell ..................... 3OHl21,ooao 
MD Columllia, Powell EIctms., Inc. ........ 3OHl21-8080 
MA Lynn, Land EIctm Co. ................ 817-592-2220 
MA Westborough, Powell Elclms. ......... 617-366-6100 
MA WiIrJ1ington. Allied EIcIms. ............ 617-942-0150 
MN Minneapolis, Bergquist ................ 612-835-2322 
NJ Englewood, Powell EIcIms. ........... 201-894-0800 
NJ Mt Laurel, AlHed EIcIms. .... .. . .. .. ... 609-234-7769 
NM Albuquerque, Waller EIcIrn Supp. •... 5OfHI83-2992 
NY Buffalo, Summit Dls1rs. .. .. .. .. .. .. .. .. 716-884-3450 
NY Mt Vernon, OAR IndL EIcIms. .•..•..•• 914-699-2224 
NY Rochester, Allied EIcIms. ............. 716-244-9440 
NY Rochester, Summit EIcIms. ........... 716-334-8110 
NC Raleigh, Allied EIcIms. ................ 918-876-5845 
NC Winston-Salem, Kirkman EIcIms. ...... 91!H22-9131 
PA Philadelphia, Powell .................. 215-365-1900 
PA Philadelphia, Rasco Elclms. .......... 215-659-4575 
PA PitIsIlurgI!. Allied EIcIms. ............. 412-367-4124 
TX Ft WOI1h, AIDed EIcIms. .. ............. 817-336-5401 
TX Irving, Powell ......................... ,214-55(H)547 
ur Salt Lake City, Standard Supp. Co. . . . • 801-486-3371 
WA Seattle, Allied EIcIms. .. ...... ......... 206-547-2827 
WI . Mequon, Taylor EIec. Co. ............. 414-241-4321 
Can Don Mills, On!., Saynor Varah ......... 416-445-0723 
Can Oakville, Ont, PaIIronics, Ltd. ......... 416-844-2121 
Can Willowdale, Ont, EIec1rosonic ..•.. . . . • 416-494-1666 

INTER-TECHNICAL GROUP INC., WIMA Div., 2269 
Saw Mill River ReI., Ste. 400, Elmsford, NY 10523, Tel: 914-
591-8822, TWX: 710-564-0802, FAX: 914-591-7336; 
Empl: 1i'; SIs. MgT: Gary M. Fey; Dist. MgT: AndIew E. 
Dvorscak • . •• • . • • •• . . . . . . . . . . . . . . . . . . . • . • . • . • . .• A.1083 

Il Rosemont, Advent EIctms., Inc. ....... 312-297-8200 
IN Indianapolis, Advent EIc\ms., Inc. ...... 317-872'4910 
IA Cedar Rapids, Advent EIctms., Inc. ••.• 318-363-0221 
MA Ashland, March EIcIms. .... .. • .. .. .... 508-881-6715 
MN New Brighton, Chris EIcIms. Distr ..... 612-631-2647 
NY Bohemia, MiIrch EIc\mS. .............. 516-563-6000 
OH Englewood, Argent Inds., Inc. • • . • . • • . • . 513-836-8633 
PA Exton, VSH EIcIms. ................... 215-363-2250 
PA North Versaillas, CMD EIctms., Inc. • . • . 412-678-6020 
TX McKinney, Prime DisIrbg. Co. ......... 214-231-0170 
WA Seattle, Kam EIcIms. DiY. ............. 206-382-1300 

INTRA-coMPUTER. 101 W. 31st St, New York, NY 
10001, Tel: 212-947-5533. FAX: 212-947-5984; EmpL: 9; 
SIs. MgT: Art YagHan . 

@Intronles 
FAX: 617-527-3310 

INTRONICS, INC. 57 ChapeISt, Newlon, MA 02158, Tel: 
617-964-4000, TELEX: 200095, TWX:. 710-335-6835; 
EmpL: 75 ......... .. ........ .. .. a·l018; 1)01836-1837 

Local Sales OffICes & Reps 
AL Huntsville, Hughes Assocs. ..•........ 205-533-9108 
/>Z. Scottsdale, Arcom Sis., Inc. ........... 602-947-5745 
CA Los Alamitos, Power SpecIalists ....•• 213-594-9418 
CA Mountain View, Maroon Sis., Inc. •.•••. 415-964-8046 
CO Englewood, Component Sis., Inc. • • • . • • 303-779-8060 
Il Arlington Hgts., Coombs Assocs. .. .... 312-439-9610 
IA Cedar Rapids. Technical EIcIms. .... .. 319-366-5443 
MA LoweI~ Underwood Sis. Corp. ......... 617-258-8191 
MA LoweI~ Underwood Sis. Corp. ......... 508-256-8191 
MN Wayzata, Cardinal Sis. Co. ............ 612-475-0042 
NJ Livingston, Avernark Tech. MkIg. ....•. 201-992-5331 
NY Utica, Fiber Instr. Sis. ................. 315-735-1691 
NY UtIca, Fiber 1_ Sis. ................ 315-735-1691 
OH Dayton, Del Steffen & Assocs. ........ 513-293-3145 
PA New Hope, Intel<, Inc. ................. 215-862-5601 
VA Reston, Stinson Assocs. .............. 703-478-2252 
Can Lachine, Que.. Electro Design . . . . . . . .. 514-636-4833 
Can Suny, Be, Enerlec Sis., Ltd. ........... 604-888-1667 
ION PHYSICS CO. 323 Andover St, Wilmington. MA 

01887, Tel: 508-658-8030,1WX: 510-800-8134, FAX: 508-
656-9455 

IPAC GRP. 30471ndL Blvd, Bathel Pk., PA 15102, Tel: 412-
831-9200, TWX: 510-697-3935, FAX: 412-831-9580; 
Empl: 50; SIs. Mgr: D. T. Cusack 

ISKRA ELECTRONICS, INC. 155 Dupont St, Plainview, 
NY 11803, Tel: 516-34B-0222, TELEX: 221527,FAX: 516-
349-7642; SIs. Mgr: Debbie Grernilo 

Local Sales Offices & Reps 
CA Arcadia, VanGolI & Assoc. ..... ,.. .. .. 816-445-9728 
CA Saratoga, F & F Assoc. ............... 406-446-2349 
IL Elmhurst, Ulronix Sis. ................. 312-834-1100 
IN Ft Wayne, Naunas SIs. Co. ........... 218-432-4792 
LA Hammond, Design MkIg. ollA, Inc. ... 504-542-1115 
MN Minneapolis, I'lK. Sis. Assocs.lnc. .... 612-571-1001 
NJ Glasboro, R P. Luce & Co. ......... '" 609-881 '2877, 
NY Canastota, DR Huller Assoc. .......... 315-897-9817 
NY New Hyde Pk., R P. Luce & eo. . .. .... 516-437-4550 
NC New Barn, R A Sis. ....... ,........... 919-244-2672 
OH Mentor, Sales Plus ................... 216-255-6917, 
SC Easley, R A Sis. .. .. .. .. .. .. .. .. . .. .. .. 803-659-1859 
TX Rowlett, Champion Sis. eo. ........... 214-475-8813' 

Local Sales OffIces & Reps Local DistJibutots 
AL Huntsville, J. R Assocs. .... .. .. .... . .. 205-830-2130 NJ Westwood, Seacor ................... 201-666-5600 
CA CempbeII, Shur Sis. ...... .. . .. .. .. .. .. 408-374-5577 NY Ronkonkoma, Baldwin Con.,s. ........ 516-588-5700 
CO Arvada, AnowHeed/CSI Sis.. Corp. ..•• 303-423-5556 
FL Altamonte Springs, 'C' Assocs., Inc. ... 305-831-1717 
GA Conyers, J.R Assocs. ................. 404-760-1815 
IL Westchester, W. G. Broullette & Assocs. 

.. . .. .. .. . .. .. .. . .. . .. .. .. .... .. .. .. ... 312-345-6500 
MA Newton. NormeII Assocs. ............. 617-969-5478 
MN Minneapolis, Holmgren Assocs. ....... 612-786-7641 
NJ Upper Montclair, McCanon Entprs., Inc. 

NY Fk;.;~;';':i=iKT~i';;':~::::::::: 
NY Smithtown, T & K Sis. ................ . 
OR Baaverton, Haity Levinson Co. .•.•..•• 
PA Ambler, W M Assocs. ................ . 
TN ChaIIanooga. J. R Assocs. .......... .. 
TX Houston, Barry Sis., Inc. .............. . 
TX RichaIdson, Barry Sis, Inc. .......... .. 
lIT West Valley, Butterworth MkIg. .•.•...• 
VA Richmond, Glasscock Assocs. ...... .. 
WA Seattle, Hany Levinson Co. .......... . 

Local Distributors 
CA San Jose, Shelly-Aagon, Inc. ....•. , •.. 
CA SUMYVale, Capsco Sis., Inc. ••..•..... 

201-783-3112 
716-461-9880 
516-724-3456 
503-690-1312 
215-643-4119 
615-977-0711 
713-784-5860 
214-234-0255 
8OH)72-5566 
804-74lHlO63 
206-382-1300 

406-432-0600 
408-734-3020 

GA Norcross, Spectrum Elclms, Inc. ...... 404-448-1516 

FAX: 516-937-3840 
ISLPRODUCTS INT'L, LTD. 235 P Robbins Lane, 

Syosset, NY 11791-6093, Tel: 516-937-3475, TELEX: 
503242; EmpL: 10; SIs. MgT: Ken Kawaller 
.••.. . .. .. . •. .••• A·1085, 2312; C.l386, 1864; 002240 
Local Sales OffIces & Reps 

IL Chicago, Goliled< Milota Assoc. ...... 312~ 705-0602 
IN Indianapolis, C.C. Electro Sales ....... 317-255-1508 
MN St Pau~ Countryman Assoc. ........... 612-645-9151 

ISOLATION PRODUCTS, INC. 157 San Lazaro Ave., 
Sunnyvale, CA 94086. Tel: 408-730-4672; Empl: 5 

ISOAEG CORP. 410 Great ReI., P.O. Box486,LittIeton,MA 
01480, Tel: 617-486-9463, FAX: 617-486-3539; Empl: 75; 
SIs.Mgr; Paul Foss; Dist. MgT: Paul Foss 

SOTEMP 
RESEARCH, INC. 

FAX: 804-977-1849 
ISOTEMP RESEARCH, INC., 1750 Broadway St, P.O. 

Box 3389, Charlottesville, VA 22901, Tel: 804-295-3101; 
FSC No.: 031785; Empl: 58 .............. A.1412-1413 

Local Sales OffIces & Reps 
CAFremont, Wm. Parks & Assocs. ....... 415-796-0875 
CA San Diego, Qualtronics ............... 619-695-0118 
Il Woodridge, Trend-Tronics ............ 312-985-0626 
NC Raleigh, Godwin Assocs. ............. 918-847-3006 

ISOTRONIC5, INC. Industrial Park, New BadIord, MA 
02745, Tel: 508-998-2000, TWX: 71CXl44-1961; SIs.MgT: 
Jeffrey Lang 

ITEK ENCODER, 27 Christine St, Newton. MA 02161-
1953, Tel: 617-969-7300, TWX: 710-335-6783, FAX: 617-
964-3705; EmpL: 100 .................... a.1960-1961 

Local Sales Offices & Reps 
CA Long Bell., Rei< Encoder .............. 213-598-8575 
CA Montrose, Luscombe Engrg. ......... , 818-24!HlOOO 
FL Orlando, K S. Chanay ......... ,...... 407-293-5656 
Il Des Plaines, Marsland Assocs. ....... 312-298-2620 
MI Grand Rapids, Midwest & Meridian Corp. 

....................................... 616-698-7391 
MN Minneapolis, Marsland Assocs. ....... 612-545-4481 
MO St Louis, Midwest & Meridian Corp. •.• 314-878-4441 
NJ Meluchen, Rei< Encoder............... 201-548-1500 
TX Garland, Carey, McMahill & Assocs., Inc. 

.•...• :................................ 214-681-1414 
WI New Barlin, Marsland Assocs., Inc. .•.. 414-788-6611 

ITHACO, INC, Meas. & Control Inslrs. Div. 735 W. 
COnton St, P.O. Box 6437, Ithaca, NY 14851-8437, Tel: 
607-272-7640, TWX: 510-255-9307, FAX: 607-272-4550; 
EmpL: 120; SIs. MgT; E. W. Seymour 

ITL CIRCUITS, 90 Don Park Road, MarI<ham, Ontario, 
CanadaL3R 104, Tel: 41&475-6658, 416-492-9307,FAX: 
416-475-5097; FSC No.: FSCM 38747; EmpL: 90; SIs. 
Mgr: Dark Wissink 

ITT CANNON:MILITARY/AEROSPACE DIV. 666 E. 
Dyer Road, Santa Ana, CA 92705-5684, Tel: 714-557-
4700, TELEX: 75-3917, TWX: 910-997-0523; FSC No.: 
71468;Multiple; Empl: 2000; S/$. Mgr: Richard Torson; 
Dist. Mgr; Richard Torson 

ITT Components 
A Division of I1T Corooration 

FAX: 714-727,.2109 
ITT COMPONENTS, In' Corporation, 5 Jenner St, 

Irvine, CA 92718, Tel: 714-727-3001, TELEX: 681-389, 
TWX: 910-595-1744; FSC No.: 61725; EmpL: 29; Dist. 
Mgr: M. Pommier ........ A·l086-1087; B·1544-1551 

Local Sales OffIces & Reps 
At. HuntsviUe, JWL ..................... .. 
AZ Scottsdale, Bill Earl Assocs. Inc. ••...• 
CA Burbank, Daroo ...................... . 
CA San Jose, Eclipse ................... .. 
CO Englewood. Romulus EIcIms. ........ . 
CT Guilford, Data Mark, Inc. ............ .. 
FL Pompano Bell., Bolton Assocs. ••.....• 
GA Atlanta, JWL ......................... . 
IL RoIling Meadows, Heartland Tech. Sis. 

IN Ft Wayne, MIS Sis. ................ .. 
KS WIChita, Thunderbird Tech. Sis. ...... . 
MD lutherville, PGR .................... .. 
MA Sudbury, KSA 01 New England .....•.• 
MI Brighton, EIcIrn Sources Inc. ...•.•... 
MN Minnetonka, J.P. & Assocs. .......... . 
MO Maryland Hgts., Thunderbird Tech. Sis. 

NM 
NY 
NY 
NC 
OH 
OH 
PA 
TX 
WA 

Albuquerque, Syntech .............. .. 
Fairport, Net Sis. Co. ................. . 
Manhasset, Win Cor EIcIms. .•.....•.. 
Pineville, JWL & Assocs. ...... , ...... . 
Centerville, Omega SIs. .............. . 
Shaker Hgts., Omega Sis. ............ . 
Prospect PI<., Eff Sis. ................. . 
RichaIdson, MiICO MkIg. ............. . 
Redmond, EMG ..................... . 

20fH183-1712 
602-994-3813 
818-504-2425 
406-437-7575 
303-770-4888 
203-453-0575 
305-781-8687 
~20-7643 

312-577-9222 
218-436-3023 
316-684-3941 
301-583-1380 
617-443-5881 
313-227-3598 
612-935-7930 

314-298-8940 
505-286-7951 
716-223-1030 
516-627-9474 
704-541-5750 
513-434-5507 
216-751-9600 
215-534-3340 
214-783-2716 
206-882-0962 
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Manufacturers and Sales Offices Directory 
Local Distributots 

AI. Huntsville, TIme ..................... . 
AZ Tempe, Richey Impact EIcIms. .•.•.••. 
AZ Tempe, Shelley Ragon .............. . 
AZ Tempe, TIme ........................ . 
CA Anaheim, TIme ...................... . 
CA ChalsWOlth, Shelley Ragon .......... . 
CA ChaIsWOIth, TIme ......... " ...•...... 
CA Garden Grove, Richey Impact EIcIms. 

CA Huntington, C8paciIor Spec. ....•.•... 
CA Irvine, Integrated EIcIms. •......•.•...• 
CA Irvine, ITT Multi Con1l& .............. . 
CA Sacramento. Integrated EIcIms. ......• 
CA San Diego. Richey Impact EIcIms. .... 
CA San Diego. Shelley Ragon .......•...• 
CA San Diego. TIme ., ................... . 
CA San Jose, Integrated EIcIms. ••.....••. 
CA San Jose, ITT Multicon'.,a. •..•...•.••• 
CA San Jose, Shelley Ragon ............ . 
CA Santa Clara, Richey Impact EIcIms. .. , 
CA Santa Monic&, Master 0IstJs. ......... . 
CA Sunnyvale, Capsco Sis. ..•.••...•..•.. 
CA Sunnyvale, TIme •..................... 
CO Denver. Integrated EIcIms. ..•.....••.. 
CO Englewood. NEP EIcIms. ......•.. : .•• 
CO Englewood. Shelley Ragon .......... . 
CO Englewood. TIme .................... . 
CT Cheshire, TIme ...................... . 
CT East Haven. J.V. EIcIms. •.•..•..•••... 
CT New Haven. Greene Shaw Co. ....... . 
FL Davie, ARCO 0IstJs. ................. . 
FL Fl Lauderdale, NRC ................. . 
FL Fl Lauderdale, TIme " .....•.......... 
FL Orlando, TI/Tl8 ...................... .. 
FL Tempe, Shelley Ragon .............. . 
GA Norcross, TIme ...................... . 
II. Chicago, Leeds EIec1ro Comps. .....•. 
II. Chicago. NEP EIcIms. .............. .. 
II.. Hoffman Estates, Integrated EIcIms. ., 
IL Lombard. Shelley Ragon ............ .. 
IL Wood Dale, TIme .................... . 
IN Indianapolis. CSE .................... . 
IN Indianapolis, Mar EIcIms. ............ . 
IA Cedar Rapids. Shelley Ragon ........ . 
MD Beltsville, RESCO-Washing\oo ...••..• 
MD Columbia. TIme ...................... . 
MD Jessup, TREEKO Sis. ................ . 
MD White Marsh. Rasco ................ .. 
MA Canton. Impact Sis. .................. . 
MA Newton. G~w Co. .......... .. 
MA Peabody. Time ...................... . 
MI Uvonia. Key EIcIms. ................ .. 
MN Edina. TIme ........................ .. 
MN Minneapolis. Sterting ................ .. 
MN Sl Pau~ SheIIey-Ragon .............. . 
MS Hazelwood. Shelley-Ragon .......... . 
MO Independence, Shelley-Ragon .....•.. 
MO Sl Louis, TIme ...................... .. 
NV Las Vegas, Kiesub EIcIms. .......... .. 
NJ oakland, Relay Specialties .......... .. 
NJ Pinebrook, TIme .................... .. 
NJ Rockaway. Tonar IrIds. .............. .. 
NJ W. Berlin, GCI ...................... .. 
NM Albuquerque, Betatron EIcIms. •.•..•.. 
NY E. Syracuse, TIme .................. .. 
NY Hauppauge, TIme ................... .. 
NY Medford. Shelley-Ragon ............ .. 
NC Charlotte, TIme ..................... .. 
NC OXford. TIme ....................... .. 
OH Cincin~ Schuster ................ .. 
OH Cleveland, Schuster ................ .. 
OH Dublin, Time ......................... . 
OK Tulse, Altair Co ....................... . 
OR Beaverton, Integrated EIcIms. •....•..• 
OR Portland. TIme ....................... . 
OR Wilsonville, Shelley Ragon .......... .. 
PA Essington, Tri-Com ................. .. 
PA King 01 Prussia, Time ................ . 
TX Austin, Time ........................ .. 
TX Carrolltown, TIme .................... . 
TX DaliI!S, Shelley Ragon .............. .. 
TX B Paso, International EIcIms. •...•..•. 
lIT W. Valley. Beta ..................... .. 
lIT W. Valley. TIme ..................... .. 
WA Bellevue, Integrated EIcIms. ..•.••.••. 
WA Redmond, TI/Tl8 ............. , ....... . 
WA Seattle, Richey Impact EIcIms. ....... . 
WA Seattle, Shelley Ragon ............... . 
WI New Berlin, NEP EIcIms. ............ .. 

205-721-1133 
802-894-9251 
602-894-2058 
602-967-2000 
714-937-ll911 
816-99~ 
816-996-7200 

714-895-0060 
714-843-1815 
714-837-9960 
714-727-4001 
916-424-5297 
619-271-4511 
619-453-7133 
619-586-1331 
408-263-1100 
408-279-()685 
408-94.2-9111 
408-727-7411 
213-452-1229 
408-734-3020 
408-734-9688 
303-292.6121 
303-799-9698 
303-762-()670 
303-799-8851 

ITT-HIGBIE MFG, Wagner Ad., Rochester, MI 48063, Tel: 
313-851-5300, FAX: 313-651-2365; EmpL: 1500; SIs. 
MgT" RM. Davie VP Sis. 

ITT POWERSYSTEMS CORP" Box 688, Galion, OH 
44833-0688, Tel: 419-468-5200, T8..EX: 4972923. FAX: 
419-468-3235; EmpL: 450; Sis. Mgr" C. SesrIes; Disl. Mgr" 
G.Ardolino 

ITTSchadow 
FAX: 612-934-9121 

ITT SCHADOW, 8081 Wallace Ad., Eden PraIrie, MN 
55344, Tel: 612-934-4400, T8..EX: 29-0556, TWX: 910-
576-2469; E~L: 150; SIs. Mgr" Darrell Wilk; Dist. Mgr" 
Scott Mork ...•..•..•.•..••...•.•....•.•.. a.1758-1761 

Local Sales Offlcas & Reps 
AI. Huntsville, Brandel-Stephens •......•. 205-883-0445 

203-271-3200 AZ Phoenix. Sheller-Kahn ................ 602-257-9015 

=-~~~ CA Carlsbad, Adchern .................... 619-72909216 
305-473-2550 CA Los Angeles, Landa & Assocs. ........ 213-879-0770 
305-772-4500 CA Mountain View, Straube Assocs. ...... 415-969-6060 
305-974-4600 CA SantaAne, Landa & Assocs. .......... 714-543-7605 
305-841-6565 CO Boulder, Component Prod. SIs. ........ 303-530-2900 :== CT GuiHord, Richard Purinton Inc. .....•.. 203-453-4505 

312.625-3600 FL Deerfield Beach, Brandef.Stephens ... 305-427-8558 
312-625-8400 FL Orlando, Brandel-Stephens ••.....•... 305-425-3202 

~~~-=== ~ Atlanta. Brandei-Stephens ............ 404-261-7579 
312-350-Q610 Boise, JJ. Backer ....•...•............ 208-622-7045 
317-879-9119 IL Elk Grove, <?mtrol Sis. ................ 312-595-2110 

~~ ~=: IN Indianapolis, EMCI (Elec. Mktg. ConsIts., Inc.) 
301-937-9100 ....................................... 317,253-1668 

301-964-3090 
301-792-0112 
301-529-0500 
617-821-1500 
617-969-8900 
508-532.6200 
313-261-5972 
612-835-1250 
612-831-2666 
612-642-2828 
314-454-0480 
816-254-3410 
314-391-6444 
702-733-3888 
201~7-1ooo 
201-882-4611 
201-586-9000 
609-768-8767 

505-~2381 
315-432-<l355 
516-273-0100 
516-447-2000 
704-522-7600 
91~5166 

513-489-1400 
216-425-6134 
614-761-1100 
916-252-5781 
503-841-1690 
503-684-3780 
503-841-1691 
215-521-3080 
215-337-0001) 
512~9-3051 

214-241-7441 
214-349-2424 
915-596-3406 
801-966-0236 
801-973-8181 
206-455-2727 
206-882-1600 
206-575-1910 
206-241-1980 
414-785-9100 

IA Marion, S.WAssocs. .................. 319-377-5244 
KS Parker, S. W. Assocs. .................. 913-896-6552 
MA Andover, Richard Purinton, Inc. .•..•.. 617-475-7055 
MI Brighton, AP. Assocs. ................. 313-229-6550 
MN Eden PraIrie, HannalUnd ............. 612 942-8554 
MO Sl Louis. S.W. Assocs. ................ 314-576-4650 

NJ W. caIdweI~ Grimm, Siegal Assocs. ... 201-575-9300 
NM AlbuQuerQue, SheHer- Kahn .......... 505-294-0499 
NY East Rochester, L-Mar, Inc. ........•.. 716-381-9100 
NC Greensboro, Brandel-Stephens .•..... 919-274-6852 
OH Dayton, K W. EIcIms. ................. 513-890-2150 

OH Shaker Heights, KW. Elclms. ......... 216-491-9177 

OR Beaverton. James J. Backer Co. ...... 503-627-0775 
PA Allison PI<, KW. Elcim. Sis., Inc. ....... 412-487-4300 
PA Trevose, P.SA, Inc. ................... 215-245-0513 

TX Austin, Fralia & Assocs. ............... 512-835-7911 

TX Euless, Fralia & Assocs. .............. 817-267-3577 

TX Houston, Fralia & Assocs. . . . . . . . . . . . . 713-772-1572 

WA Seattle, Jas. J. Backer Co. ............ 206-285-1300 

WI Brookfield, Control Sis. ................ 414-797-9500 

can Rexdale, EIec1ro Souros .............. 416-675-4490 

AZ Tempe, Time EIcIm. .................. 602-967-2000 

CA Garden Grove, Impact ................ 213-768-3800 

CA Gardena, CaI-SwiIch .................. 213-536-9830 

CA Irvine, ITT Multicomponents .......... 714-727-3001 

CA Riverside, Electronic Supply .......... 714-787-9220 

CA Santa Clara, Cypress ................. 406-980-2500 

CA Sunnyvale, Time EIcIms. • •• • .• . . • . • . • . 408-734-9688 

CO Denver, Integrated EIcIms. ............ 303-292-8121 

FL FOIt Lauderdale, TI/Tl8 Elcim. ......... 305-974-4600 

FL Orlando, Hallmark .................... 305-855-4020 

IL Crystal Lake, StJI>.Sem ............... 312-782-3954 

IL Wheefing, Hawk EIcIms. .............. 312-459-4030 

KS WIChita, RS.c. EIcIms. ................ 316-267-5213 

ITT ELECTRON lUBE, ITT Corp .• Box 100, Easton. PA MD Jessup, Treeko Sis. .......... ......... 301-470-3300 
18042, Tel: 215-252-7331, T8..EX: 847494; FSC Il10.: MA Canton, Richey Ilmpect Sis. Co. ...... 617-821-1500 
20948; ErnpL: 350 

ITT GIlFIUAN, ITT Corp., 7821 OrIon Ave., P.O.· BoX 
7713, Van Nuys. CA 91409, Tel: 816-986-2600, T8..EX: 
651421, TWX: 910-495-1787; FSC No.: 24930; EmpL: 
1800; SIs. MgT" Hollis White 

MA H'mgham, sager EIec. ................. 617-749-6700 

MI Kentwood. RM. EIcIms. ............... 616-531-9300 

MI Sl Clair Shores, Specialties MIg. .. .. .. 313-771-2700 

MN Minneapolis, Berquist Co. ............. 612-835-2322 
NJ Oakland, Relay Specialties .. .. ... . .... 201-337-1000 

NY Buffalo, Summit Oistr .. ;............... 716-884-3450 

msc 

~-!. 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 10th 51 Oakland. CA 94606 

(P= POMONA) 
(213) 452-8002 

ITT Components 
A~l)In..o-;:na!"O' 

The. Largest 
Relay •• 

Distributor in the World. 

Over 
8,000,000 
Relays & 
Switches in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(2131452·1229 (4151835-1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

L aNiAwildv · L '* RE AY"SPECIA TIES 
Much more than Relays.,. 

SWITCHES· TIMERS· RELAYS· COUNTERS 
SOLENOIDS· SENSORS· CIRCUIT BREAKERS 

TRANSFORMERS· SOCKETS· LIGHTED DEVICES 
POWER SUPPLIES· TERMINAL BLOCKS' DIODES 

FROM STOCK 
ITTSchadow 

SWITCHES 
PUSHBUTTON,KEYBOARD, 

POWER, ROTARY & KEY 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 717 



msc 
NY Lynbrook, PewIeas RadIo... .......... 516-593-2121 
NY RocheaIar, SIMCONA ........ ,........ 716-328-3230 
NO RaJeIgh, Hallmark............ ......... 919-872-0712 
OH TwInsburg, Schuster/Cleveland ...... 216-425'8134 
PA Mckean, ADVACOM .................. 814-476-7774 
PA PhI~ PEl/GenesIs ... : .... , .... 215-566-7400 
TX Dallas, HaJI.Mark ..................... 214-343-5000 
TX S1aIIord, Southwest EIcIr. ............. 713-240-4000 
WA Bellevue,AImac.EIcIms ............... 206-643-9992 
Can Concord, OntarIo, ITT MuIticornporaU 

....................................... 416-736-1048 

ITT SEAlECTRO, 40 lindeman Dr. Trumbull, CT 06611, 
Tel: 203-372-4118, TELEX: 71-425-501, FAX: 203-372-
6224; FSC Il10.: 98291; EmpL: 1600; SIs. Mgr: P. Tynan, 
DIr. Dist Sis.; DiIIt. Mgr:. P. Tynan, Dist Sis. Mgr. 

ITT SEMICONDUCTORS, ITT Corp., 55 Menimack Sf. 
So. Lawrence, MA 01843, Tel: 617-68&-1881, TELEX: 
947413, FAX: 617-975-7109; EqII.: 2300; SIs. Mgr: S. 
Rasto!t. DiIIt. Mgr: S. RastogI 

rrw CORTRON, IIUnois Tool Works, 400 w. Grand Ave.. 
Elmhurst, H.. 60126, Tel: 312-279-9110. FAX: 312-27&-
9709; EqII.: 125; SIs. Mgr: Ken Buheit 

FAX: 312-595-2141 
fTW FASTEX DISTRIBUTOR BUSINESS, 226 Gerry 

Dr. Wood Dale, L 60191-1150, Tel: 312-350-8200; SIs. 
Mgr: Ardt FIis, Sis. Mgr.lDirect AccIs.; DiIIt. Mgr: Dennis 
Singery, DisIr. Sis. Mgr.lGen Mgr. .......•..•..•. C-1387 

IT[1q}JPaktron 
FAX: 804-239-4730 

ITW PAKTRON,I)Iv. of IIUnoia Tool Works, p.o. Box 
4539, 1205 McConvIlle Ad., Lynchburg. VA 24502, Tel: 
604-239-6941; TELEX: 71lH171-1533; FSC No.: 19396; 
SIs. Mgr: Tom Lee; DiIIt. Mgr: Curt Miller 
...................... ; . . . . . . . . . . . . . . . . . ... A-l088-1092 

Local Sales OfticelS & Reps 
AL Huntsville, ACM, Inc. ................ ;. 205-881-5493 
AZ ParacIse Valley, Astrocom Mktg. ...... 602-991,11646 
CA NorIhridge, PacIIIc EIec. Assoc. ....... 616-701-0114 
CA PIaya-deHlay, Corcoran Assoc. ...... 213-623-4569 
CA Santa Clara, SyneIect MkIg. ••.•..••. . . 406-244-9900 
CO Patkar, High Plains MkIg. ............. 3()3-84HI464 
Fl Cassel Berry, Dyne-A-MaI1< ........... 407-831-2822 
Fl CIeaJwater, Dyne-Mlliark ............. 813-441-4702 
Fl R.1..aucIerdaIe, Dyne-A-MaI1< .. .. .... .. 305-nt ~ 
GA Norcross, ACM, Inc. ................... 404-446-7025 
IL Roling Meadows, Weisser ~ .... 312-392-5556 
IN IndanapoUs, Central Regional 0If. .... 317c257-3704 
IN Indianapolis, Leslie M. Devoe ......... 317-1142-3245 
IA West Des Molnes, SPS Assocs., Ltd... 515-225-0607 
KS 0IaIhe, SPS Assocs., Ltd. ............. 913-764-4460 

I7TW!Switches 
LICON· CHICAGO SWITCH· UIO· RCL 

I MILITARY SPECIFICATION, I 
IINDUSTRIAL AND COMMERCIAL" 

FULL LINE AUTHORIZED DISTRIBUTOR 

I .~r.6 
ELECTRIC SWITCHES 

III'COBP.OBATBD 

2418 Fletcher Dr., Los Angeles, California 90039·2891 

I I Toll 800-4. 21-8855 Call 

CA:800-252-4640 
T~L:213-660-1310 I 
FAX:Z13-660-51301 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECtION-510D. FREE CATALOG 31EM on REQUEST 

Manufacturers and Sales Offices. Directory 
MD Annapolis, Parogem Inc. .............. 301-269-1896 
MA Randolph, Hatch Assocs. ............. 617-963-3306 
MI Oak PI<, A. Blumenberg Assocs.lnc. .. 313-968-3230 
MN Hopkins, Forsythe Assoc. ............. 612-933-8267 

.MO EarIh CIty, SPS Assocs., ltd. .......... 314-291-0520 
NE i>anama, SPS Assocs. ................ 402-788-2536 
NY E. RocheaIar.L-Mar Assocs., Inc....... 716-881-9100 
NY PoughkeepsIe, L-Mar Assoc. Inc. ...... 914-462-8925 

• NO Raleigh, c-Tech ...................... 91&-782-8100 
OH Solon, J R Thornberry Co. Inc. ........ 216-248-4995 
TX Austin, Electra Reps, Inc. .... .. .. .. .... 512-33&-1163 
TX Dallas, EJectra Reps, ~ .......... "," 214-248-3852 
VA Lynchburg, Pak1ron DiY. .............. 604-23&-6941 
WA Bellevue, caruso & Co. ............... 206-455-8811 
WI Hartland, SeIec1Ive SIs. Inc. ........... 414-367-1133 
Can Markham, On!., Avotronics ............ 416-475-2024, 
Can PoInte Claire, Que., Avotronics ........ 514-897-2135 

Local DistribuIotIt 
AZ Phoenix, Future EIcIms. .............. 602-272-7951 
AZ Tempe, AcacialDeanco .............. 602-882-9054 
CA Chatsworth, Future EIcIms. ........... 816-772-6240 
CA Irvine,Acacia/Deanco ............. ; .. 71~ 
CA Irvine, Future EIcIms. ................. 714-250-4141 
CA San Diego, Acacia/Deanco ........... 61 &-565-4365 
CA San Diego, Future EIctms. ............ 61 &-276-5020 
CA San Jose, Future EIctms. ............. 408-434-1122 
CA Sunnyvale, AcacialDeanco ........... 406-745-7200 
CA Van Nuys, E.W. EIcIms. .. ............. 81&-782-9020 
CO Westminster, Future EIctms., Inc. • . . . . . 303-650-0123 
CT BeIheI, Future EIcIms. ................ 203-743-9594 
Fl Altamonte SprIngs, Future EIcIrns., Inc. 

....................................... 305-767-8414 
Fl Cassel Berry, HaI~ EIctms. ...... ; 407-830-5855 
Fl CIeaJwater, Future EIcIrns., Inc. ....... 813-576-2770 
Fl CIeaJwater, Hal~ EIctms. .... . . . . . 813-530-4543 
A. R. Lauderdale, NRC EIctms. .. .. .. ... 305-772-4500 
GA Augusta; DIxie EIcIrns., Inc. ........... 404-722-2055 
GA Noroross, Future EIcIrns., Inc. ......... 404-441-7876 
II. Elk Grove Village, Elellinds. ........... 312-64().1910 
L Rolling Meadows, AM EIcIms. Co. .... 312-356-0300 
II.. ' Schaumburg. Future EIctms. ..... . . . .. 312-882-1255 
IN Indianapolis, Advent EIcIms. .......... 317-872-4910 
IN Indianapolis, Custom Svcs. EIec. ...... 317-879-9119 
IN IndianapoUs, RM EIcIms. eo.. Inc. ..... 317-291-7110 
IA Cedar Rapids, Dee EIcIms. ........... 31&-365-7551 
MD Columbia, Future EIctms. ............. 301-~· 
MD Jessup, Treeko SIs. ...... .. ........... 301-47D-3300 
MO Spencerville, U.s. EIcIms. .•..•..•..•.• 301-384-3300 
MA Billerica, Mayer EIcIms. ............... 506-667-6900 
MA Westboro, Future EIcIms. ............. 617-366-2400 
MI Grand Rapids, AM EIctms. Co. ........ 616-531-9300 
MI Uvonia, Future EIctms. ............... 313-261-5270 
MN Eden PraIrie, Future EIctms. .......... 612-944-2200 
MN Eitzen, Capacitor Assocs. ............. 507-495-3306 
MN St Pau~ Gopher EIcIms. .............. 812-483-3322 
MO St Charles, Fmnigan EIctms. .. .. .. .. .. 314-846-6201 
NJ EleUmaur, Mid Atlantic EIctms. ........ 80&-931-5303 
NJ E. Hanover, Stale EIctms. ............. 201-887-2550 
NJ Fairfield, Future EIcIms. .... ........... 201-227-4346 
NJ Mt Laure~ Future EIctms. :............ 80&-776-7600 
NY Fanningdale, Pride EIctms. ;.......... 516-293-4020 
NY Hauppauge, Broadrlll9 EIctms. ........ 516-231-4100 
NY Hauppauge, Future Elclms.1nc. ....... 516-234-4000 
NY Uverpool, Future EIctms. ............. 315-451-2371 
NY Rochester, Future EIcIms. ........ ,... 716-272-1120 
NY Rochester, Simoona EIcIms. ........... 716-328-3230 
NO Charlotte, DIxie EIcIms. ............... 704-377-5413 
NO Charlotte, EIctm. Mklg.Corp. .......... 704-394-6195 
NO Charlotte, Future EIcIms. ..•.•..••.... 704-529-5500 
NO Greensboro, Golden EIctms. .......... 91 &-294-4853 
NO Winstoo-Salem, DIxie EIctms. ......... 91&-724-5961 
OH Columbus, ElcIm MkIg. Corp. ......... 614-29&-4161 
OH Dayton, EIctm. MkIg. Corp. ............ 513-43&-4711 
OH Highland Heights, ElcIm MkIg. Corp. •• 216-442-3441 
OK Tulsa, Altair Co. .. .. .. .. .. .. .. .. .. .. .. . 916-252-5781 
OREleaverton, AcacialDeanco .........•. 503-646-3377 
OR EIeaverIon, Future Eictms. ............ 503-646-9454 
OR Lake Oswego, Elellinds. .............. 503-241-4115 
PA McKean, Advacom, Inc. ............... 814-476-7774 
SC Columbia, DIxie EIcIrns., Inc. .•.•.•..•• 803-77&-5332 
SC GreenvIlle, DIxie EIcIrns., Inc. ......... 803-297-1435 
SC N. Charleston, Dixie EIcIms. •.....•..• 803-552-2671 
TN Gray, Dixie EICIms., Inc. ............... 615-477-3838 
TN Knoxville, Dixie EIcIrns., Inc. .......... 615-936-4131 
TX AustIn, Altair Co. ...................... 512-837-4970 
TX Houslon, Altair Co. •.. .. ..•..•..•.. .. .. 713-462-3029 
TX Richardson, AltaIr Co. ................. 214-231-5166 
TX Richardson, Future EIcIrns., Inc. ....... 214-437-2437 
UT Salt Lake CIty, Future Elclms.lnc...... 801-972-6489 
WA Redmond, Future EIcIms., Inc. ........ 206-881-8199 
WI Mequon, Taylor EIec. ................. 414-241-4321 
WI Racine, Badger EIctms. Co. Inc. ....... 414-837-1256 
WI Waukesha, EIeIIInds. ................. 414-547-8879 
EXP Bucks, Eng., C & CO ltd. .... .. .. .. ...... 494-882-648 
Can Calgary, AIlerta, Future EIctms. ....•.. 403-235-5325 
Can DownsvIew, On!., Future EIcIms. ...... 416-636-4771 
Can Edmonton; Future EIctms. •.•......•.. 403-436-2858 
Can Ottawa, On!., Future EIctms. .......... 613-82lH1313 

Can Point Claire, Que, Future EIcIms. ..... 514-694-7710 
Can St Foy, Que, Future EIcIms. ••.••.••.• 418-682-8092 
Can Vancouver, B.c.. Future EIcIms. ••..... 604-294-1166 
Can Winnipeg, ManItoba. Future EIctms. ... 204-788-7711 

ITf:!}!!Switches 

FAX: 312-545-4450 
ITW SwrrcHES, illinois Tool Works, 6615 W. Irving 

Park ReI., Chicago, IL 60634, Tel: 312-;!82-4040, TELEX: 
275226; Err1ll: 500; SIs. Mgr: R. Mueller; DiIIt. Mgr: P. 
Barthell .................................. 801762-1774 

Local Sales Offices & Reps 
AL Huntsville, Electro Mech ........•..•.. 205-880-0592 
AZ Glendale, The Knight Co. ............. 602-433-2166 
AR Fort SmIth, EJectra Reps .............. 501-452-7822 
CA Los Angeles, The Knight Co. .......... 213-870-2833 
CA Santa Clara, WesIrep ................. 408-98B-8833 
CO Patkar, High Plains MkIg. ............. ~ 1-6484 
CT Cfinton, SeImark Assoc. .. .... .. .. .. .. . 203-573-9088 
Fl Altamonte SprIngs, SemIronics •...... 407-831-8233 
GA Atlanta, Electro Mach. .. .. .... .. .. .. .. . 404-447-6478 
IL Elk Grove Village, Paroom ............ 312-226-8360 
IA Cedar Rapids, R. F. Welch Co. ........ 319-382-8824 
KS Kahsas CIty, Be EIctms. .............. 913-342-1211 
MD Baltimore, MicroCorr4l ................ 301-644-5700 
MA Millis, SeImark Assoc. .. .... .. .... .. .. • 508-376-2914 
MI Grand Rapids, UrtJan & Assoc. •• • . •• . • 616-245-0511 
MN Minneapolis, Comstrand ..... ,........ 612-788-9234 
MO St Louis, Be EIcIms. ................. 314-521-8883 
NJ Red Bank, VarreIman-Gorman Co. .... 201-21&-0088 
NY E. Syracuse. Fountain, Voung & Co. .. 315-437-7733 
NO Raleigh, Electro Mach ................ 91 &-79IHI3OIl 
OH Medina, Rockford Controls • . • . • . . • . • • . ~1 6'-725-3705 
PA 0reJand. Precision MkIg. .............. 215-233-9233 
TX Dallas, EJectra Reps. .................. 214-246-3852 
WA RedmcInd, EMG-ElcIm MkIg. Grp. . . •. . 206-882-0962 
WI Mequon, Parcom Inc. ................. 414-241-8544 

IVEK CORP. 43 Fairbanks Ad., N. SpfingIieId, VT 051 50, Tel: 
602-886-2238, FAX: 802-886-8274; EqII.: 8; SIs. Mgr: 
Peter Tomey 

FAX: 201-542-2938 
IVO INDUSTRIES, INC., 201 Indusbial Way W. 

Eatontown, NJ 07724, Tel: 201-542-5151, 80Q.932-0488, 
TELEX: 132-414; Err1ll: 10; SIs. Mgr: DanIel Vannote 
.. .................. 801089, 1775, 1962; 001148-1149 

Local Sales Offices & R8(J8 
CA Tustin, Siena-Pecilic Engrg. ........... 714-731-3411 

Local OiBtribu/ols 
CA Agoure, SibbaId Instrs. ................ 213-991-3864 
CA Santa Monica, Master DisIr............ 213-452-1229 
Fl Lakeland, A A Electric ................ 813-885-6941 
GA Norcross, A A EIec1ric ................ 404-44&-8870 
IL Arlington Heights, Martec Assocs. . . • . • 312-956-6090 
MO Towson, Krafllndl .............. .... .. 301-828-5838 
MN St Pau~ Power/Mation DiY. ........... 612-645-0781 
NJ E. Ru1herIord, A A Electric ............. 201-777-5477, 

800-223-0119 
NY Clarence, TrottEIcIms. ............... 716-634-8500 
NO Charlotte, Trott EIcIms. ............... 704-376-2237 
NO Huntersville, Scott Equip. ............. 704-875-1611 
SC Greenville, Automation Supp. Co. ..... 800-845-5274 
TX Dallas, Dallas MeIer Tel< .............. 214-349-6044 
WI Waukesha, Power/Mation DiY. ........ 414-542-2888 
WI Wausau, Control Specials! ........... 715-35&-9122 
Can Edmonton, AIlerta, Alberta lnell Controls 

.. . .. .. .. .... .. . .. . .. .. .. .. .. .... .. .... 403-468-6060 
Can Surrey, B.c.. E.B. Horseman & Son ltd. 

....................................... 604-533-1275 
Can Toronto, ~ Lisle-Metrix ltd. ..... 416-249-9151 

IXYS CORP. 2355 lanker Ad., San Jose, CA 95131-1109, 
Tel: 406-435-1 aoo. TELEX: 364928 SNJ SU; FSC Il10.: 
406-435-1033; Empl: 50; SIs. i.fgr: Dan Schwab 

718 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



- Manufacturers and Sales Offices Directory . 

.JAE 
t..&AE Eleetronics, Ine. 

FAX: 714-250-8957 
JAE ELECTRONICS INc.. 1901A E. Camegie Ave., 

Santa Ana, CA 92705-5504, Tel: 714-250-8770, TELEX: 
681-438 JAE us; Empl: 3400 (Worldwide); SIs. Mgr: 
David Shall, D1r. Aeid SIs.; DIst. Mgr: N. Leidig 
... .............. .......... 801778-1777; C>1388-1391 

LoceJ Sales Offices & Reps 
AL Huntsville, Glen White Assocs. .. ... ... 205-882-6751 
AZ. Glendale, Camda, InC. ................ 602-842-2927 
CA Csnoga PI<, Camda, Inc. .............. 81IH03-6132 
CA Lawndale, Camda, InC. .. .... .. .. .. .. .. 213-219-0320 
CA Newport Beach, Camda, Inc. .......... 714-852-9228 
CA San Diego, Camda, InC. ............... 618-571-4818 
CA Santa Clara, Pinnacle Sis. ............ 408-249-7400 
CO Littleton, Con-Tel< Mktg. .. .. .... .. .. .. . 303-973-8490 
CT SouIhlngton, Cycle Sis. ............... 203-755-2888 
FL Clearwater, Glen White Assocs. ... " . . 813-72&-05n 
FL Ft L.auderdaIe, Glen WMe Assocs. ... 305-9n-5885 
FL Ft L.auderdaIe, JAE EIcIms. •.•••.• " • " 3O!HXl3-3484, 

800-248-0737 
FL Satellite Bch. Glen WhRe Assocs. .... 305-n3-4832 
GA Norcross, Glen WhRe Assocs. '" ..... 404-441-1447 
IL Arlington HgIs., Berndt Assocs. Inc. ... 312-632-0900 
IN Ft Wf¥I8, Frank J. Campisano Co. ... 219-486-6443 
IN IndianapoHs/Ft Wa~ Campisano Co. 

....................................... 317-253-7651 
MD Baltimore, Glen WhRe Assocs. ........ 301-321-7235 
MA Harvard, Cycle Sis. ................... 617-456-6888 
MN Minneapolis, Berndt Assocs., Inc....... 612-54&-2021 
MS Jackson, Glen WhRe Assocs. ......... 601-856-5411 
NJ Mountainside, Henry R Richter Co. ... 201-233-4615 
NY Fayelleville, Henry G. Richter Co. ..... 315-637-6713 
NC Greensboro, CaIavan SIs.............. 918-294-1500 
NC Raleigh, Glen White Assocs. .......... 919-848-1931 
OH Cincinnati, Campisano Co. ............ 513-574-7111 
OH Cincinnati, Frank J. Campisano Co. ... 513-574-7111 
OH Columbus, Campisano Co. ....... : . . . . 614-87&-5405 
OH Medina, FrankJ. Campisano Co. ...... 21&-722-5550 
OH Mentor,FrankJ.Campisano .......... 513-575-7111 
OH Mentor, Frank J. Campisano Co. ...... 21&-257-2961 
OR Hillsboro, Rhodes Sis. Corp. .......... 50G-64().6666 
PA Coraopolis, Campisano Co. ........... 412-264-5151 
PA PhoenixviRa. Henry G. Richter Co. .... 215-495-6176 
PA Phoenixville, Henry Richter, Inc. . . .. . . . 215-495-6176 
SC Greenville, Ellenburg Sis. .•..••..•.... 803-233-9942 
TN Gray, Glen White Assocs. ............. 615-4n-6850 
VA Annandale, Glen White Assocs. ....... 703-354-3669 
VA Lynchburg, Glen WhRe Assocs. ....... 804-385-6110 
WA Bellevue, Electronic Sources.......... 20&-451-3500 
WI MilWaukee, Berndt Assocs., Inc. ....... 414-545-8400 

LoceJ Distributors 
AZ. Scottsdale, Cypress EIcIms. ••..••.... 602-949-0802 
CA Buena PI<, Cypress EIcIms. ............ 213-744-0355, 

714-521-5230 
CA San DIego, Cypress EIcIms. .......... 618-535-0011 
CA Santa Clara, Cypress EIcIms. ..•.....• 408-980-2500 
CO Wheatridge, Cypress EIcIms. ......... 303-431-2622 
CT Yalesville, Glynn EIcIms. •. . •• . •• • . • . • • 203-265-2498 
MA Middleboro, Glynn EIcIms. ............ 617-947-4262 
NH Manchester, Glynn EIcIms. ........... 603-622-8131 
NY Deer PI<, Ramtronix Inc. .............. 51&-242-4700 
OH Akron, Aesco EIcIms. .... ,............ 21&-762-8818 
OH Columbus, Aesco EIcIms. . .. .••..•.. .. 614-882-6762 
OR Beaverton, Cypress EIcIms. . . • • . . • • . • • 5OG-641-2233 
PA Bristot AIM EIcIms. ... ................ 215-765-3500 
TN Hixson, Techni-Tronics ............... 615-842-0514 
TX Dallas, Cypress EIcIms. ............... 214-868-1435 
WA Bothelt Cypress EIcIms. .............. 206-483-1144 

JAICO PRODUCTS, Jaidinger Mfg. Co, Inc., 1921 W. 
Hubbard St, Chlcago, IL 60622, Tel: 312-421-1090, FAX: 
312-421-1165; Empl: 35; SIs. Mgr: John S. Jaidlnger 

JAMESBURY CORP, Div. of Combustion 
Engineering, Inc., 640 Uncaln St, worcester, MA 01605, 
Tel: 617-852-0200, TELEX: 92-0448, 1WX: 71~240-1288; 
EmpL: 900; SIs. Mgr: C. A Richardson 

I ·····:·· • AN ESOP CORP 

FAX: 818-842-3396 
JANCO CORP., Box 3038-G1enoaks Sta, Bwbank, CA 

91504, Tel: 818-84&-1800, 1WX: 91~2701; FSC No.: 
91812; Empl: 185; SIs. Mgr: Sam Kay, Jr. 
. . .. .•. ..•. . .. ... ..... ... .. . .. .. .. . .. . . .... a·1778-1719 

LoceJ SsJes Offices & Reps 
AZ. Tempe, Piper Sis. .......... .. .... • .... 602-949-0048 
CA San Diego & So. CalHomla, Gabriel & Assoc. 

.. . .. .. .. .. .. . .. .. .. .. .. .. . . .. .. .. .. .. . 714-666-0660 
CA San Jose, Ruppert Sis. & Engrg. ...... 408-998-8717 
CO Longmont, PIper Sis. ............. .. ... 303-651-2378 
FL Orlando, MacKay, SmRh & Assocs. ... 305-423-4353 
GA Atlanta, MacKay, Smith & Assocs. . . . .. 404-448-7444 
IL Addison, Vlkeland Sis. ................ 312-832-8425 
IN Ft Wf¥I8, Ak1ron Corp. ............... 218-747-3650 
KS WichRa. T -Bird Tech. Sis. & Svo. ...... 318-684-3941 
MD Ellicott, Tech. Sis. Inc. ................. 301-481-3257 
MA SWansea, Eastrep Co. ................ 617-672-0788 
MN St Paut Cehilt Schmitz & cahill ...... 612-846-7217 
Me Maryland Heights, T-Bird Sis. & Svo. .. 314-298-8940 
NJ Cherry HiI~ Quality Camps. .......•... 608-428-6286 
NY Fairport, TAC SIs. Inc. ................. 718-3n-2250 
NC Charlotte, MacKay, Srmh & Assocs. .. 704-372-1188 
OH Columbus, Tom Mulligan Company .. , 614-457-2242 
TX Irving, Trice Mktg. Corp. ............... 214-255-18n 
WA Seattle, Norwest ...................... 20&-827-9562 

LoceJ Distributols 
CA Burbank, MerR C<lrJ1l. Supp. .......... 818-842-7607 
CA Westlake Village, Tecf1.Cab1e Prods... 818-991-4697 

JAN HARDWARE. MFG. CO., 47-27 36th St, Long 
Island CIty, NY 11101, Tel: 718-361-0800; FSC No.: 99813; 
Efr1ll: 60; SIs. Mgr: Irwin E. Wasserman 
.................................... C.1582, 1586-1611 

LoceJ Sales Offices & Reps 
CA Hillsboro, Long Assocs. ............... 415-342-6544 
CA San Diego, James E. Filch & Assocs. 

.. .... .. .. .. . .. . .. .. . .. .. . .. .. .. .. . .... 213-945-2624 
CA Santa Fe Springs, James E. Filch & Assoc. 

.. . .. . .. . .. .. .. .. .. .. . .. .. .. . .. . .. .. ... 213-945-2624 
IN Huntingdon, Ellel Sis. ................. 218-35&-1866 
IA W. Des Moines, Nevco Inc. ........... 515-225-9888 
MD Gaithersburg, Naudain Assocs. South. 

MA Brookline, Harman Assoc., Inc. •....••. 
MA Lee, Harman Assoc., Inc. ............ .. 
MN Golden Valley, AIM. ................ .. 
Me Crestwood, Nevco, Inc. .............. . 
NJ Englewood, Heroid,Gray Assoc. .•.... 
NJ Marlton, Naudain Assoc. ............ .. 
OH Kettering, F. L Ohmer & Assoc. ...... . 
OR Beaverton, Cascade Sis. Co. ......... . 
TX Richardson, AGM Sis. Co. .. ........ .. 
Can Scarborough, Ont, Benke EIctms., Ltd. 

301-258-5040 
617-232-6887 
413-243-1158 
612-542-8437 
314-343-7406 
2OHI94-0894 
608-983-5300 
513-434-1454 
503-628-7978 
214-844-1475 

41&-292-5152 

JAPANESE PRODUCTS CORP, 7 Westchester Plaza, 
Elmsford, NY 10523, Tel: 914-592-8880, TELEX: 516929 
ANS BACK EIIIFD, FAX: 914-592-7001; Empl: 8; SIs. Mgr: 
Don CassaIia 

JARO COMPONENTS, INC, 5549 Powertine Ad. Ft 
L.auderdaIe, FL 33308-2883, Tel: 305-nl-7000, TELEX: 
159007, FAX: 305-772-8899; Empl: 30; SIs. Mgr: Floyd 
Burwell; DIst. Mgr: Floyd Burwell 

JAYCO PLASTICS OF CALIFORNIA, INC, 507 w. 
Blueridge Ave., Orange, CA 92665, Tel: 714-974-1701, 
TELEX: 876401, FAX: 714-998-4954; Efr1ll: 30 
. .. ... . ....... ... .. ... ..... .. .............. a·1868-1869 

LoceJ Sales Offices & Reps 
AZ. Scottsdale, Advent Camps. Corp. ..... 602-481-0044 
CA San Diego, Coastal EIcIrn. Sis. ........ 618-458-4148 
CA Sunnyvale, Pass Assocs. ............. 408-735-9040 
CO Boulder, Stratford Grp. ................ 303-~3194 
n.. Palatine, Somer&-Reagan ............. 312-991-1108 
NY NeW York, Breen Assocs. ..... . ....... 201-698-8683 

JAYCOR, P.e. Box 85154, San DIego, CA 92138, Tel: 618-
453-6580, FAX: 618-452-7699; Empl: 500; SIs. Mgr: 
Steven Lutjens 

JAMES B..ECTRONICS, 4050 N. RockweIt Chicago, IL JB ElEClRONIC TRANSFORMERS, 2300 w. Armitage 
60618, Tel: 312-463-6500, 1WX: 91~221-5034; Empl: Ave.,Chicego,IL60647,Tel:312-342-0080,FAX:312-342-
220; SIs. Mgr: Vincent Kennedy 9098; FSC No.: 11700; Empl: 150 

JBMEL 

It-]i il 
FAX: 603-623-0446 

JBM ELECTRONICS. INc.. 531 Front St, Manchester, 
NH03102, Tel: 803-623-0222, TELEX: 953134, TWX:71~ 
~78; FSC No.: 62694; EmpL: Approx. 100 
..............•..•....•...•................. A·1578-1583 

I Local Sales Offices & Reps 
AL Huntsville, ACM ...................... 205-881-5493 
AZ Scottsdale, Haas & Assoc., Inc. ....... 602-994-3813 
CA San Jose, QCI Assocs. ............... 408-432-1070 
CA San Jose, QCI Assocs., Inc. ........... 408-432-1070 
CO Aurora, High-Tech Assocs. ........... 303-69S-1990 
CT N. Haven, Kitchen & Kutchln .•.•.•.••. 203-234-9108 
CT No. Haven, KItchen & Kutchln ........ 617-238-0212 
FL Altamonte Springs, C Assocs., Inc. .... 305-831-1717 
FL Deerfield Beach, SEC, Inc. .•.•......•. 305-426-4801 
GA Duluth, ACM .......................... 404-447-5499 
IL Highland PI<, Bransky Sis. ............ 312-433-2375 
MA Burlington, Kitchen & Kulchin .. ........ 617-228-2680 
MN Minneapolis, Boerger & Assoc. ..•••..• 612-580-3435 
MN St Paut Proud Assocs. ............... 612-848-9428 
Me Lenexa, Midtec Assocs. ............... 913-541-()505 
NY Albany, Reagan Compar .............. 518-489-7408 
NY Roslyn Hgts., November EIcIrn. Sis. ... 51 &-621-11378 
NC Charlotte, Quantum Mktg. • . • . . . . . . • . • . 704-523-8822 
NC Raleigh, Quantum Mktg. .............. 919-848-5728 
OR Por1Iand, Earl & Brown .. .. .. .. .. .. .. .. 503-245-2283 
PA Glenside, Koebert & Assoc. ........... 215-887-2310 
PA Glenside, Koebert Assocs. ............ 215-887-2310 
TX Hurst, Procomp Sis. .................. 817-589-0336 
TX Richardson, Procomp Sis. ............ 214-669-1500 
WA Redmond, Earl & Brown .............. 206-885-5064 
WA Renton, Excel EIi:Im. Sis. ............. 208-2n-0940 
WV Inwood, Koebert Assocs. . . . • . • . . . . . . • . 304-229-9401 
Can MIssissauga, Ont, Hi-Tech Sis. ....... 41&-67~ 
Can Misslssauga, Ont, Hi-Tech Sis. Co. .,. 41 &-672-0284 

FREE CATALOG 

Quality 
Delay 
Lines 

Competitive 
Prices 

• Delay Lines (active, passive) • Trans
formers (switching type, all ferrite con
structions) • Inductors (ferrite construc
tions, powder iron). Other Specialty 
Magnetics • Military Magnetics 
USA (714) 336-3561 TLX: 910-595-
1578 FAX#(714) 337-2155 DATAN US 
LKARW 
HONG KONG 5-623858 or 5-648477 
TLX: 780-76336 DATAN HX FAX #5-
657214 

ejD Datatronics 
A DIV1$ION OF DATAMAX ElECTRONICS 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 719 
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~.G5 -DC I, MI.LlTARYSPECIFICATION I INDUSTRIAL & COMMERCIAL 

•. SWITCHES 
CUTLER·HAMMER / Division of EATON 

FUll LINE AUTHORIZED DISTRIBUTOR 

l~¢~ 
ELECTRIC SWITCHES 

INC 0 R P 0 RAT B D 
2478 Fletcher Dr., los Angeles, California 90039·2897 

Toll 800-421-8855 
Call 

CA:800~252-4640 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION-Sl00. FREE CATALOG 31EM on REQUEST 

Ask about Custom Screening. 
Testing. Marking & Packaging 

JEFFERS 
Over 

700.000 
Inductors 
in Stock • 

The 
Largest 
Relay & 

Switches 
Distributor 

In the World. 

Orders Placed by 3:00 pm. are 
Shipped the Same Day 

(2131452·1229(415) 835·1500 
1301 Olympic Blvd., • 10266th Avenue, 

Santa Monic., CA 904:04 o.kland, CA 94606 

Manufacturers and Sales Offices Directory 

J-B-T INSTRUMENTS, INC •• Box 1818. New Haven. CT 
06508-1818, Tel: 203-776-1111; Empl.: 25; Sis. Mgr: 
Lillian Sharron ............................... '" 0'1405; 

Local Sales Offices & Reps 
MN Minneapolis, Hei-L~e Sis. ............. 612-861-6051 
TX Da"aS/Houston, Eicom Mktg..lnc ..... 214-241-2186 
Can Thomhil~ Ont, R C. Kahnert SIs., Ltd 

........ ,.............................. 416-221-7755 
Can Winnipeg. Vancouver. Sm~h-Paterson & Assocs. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 604-68H)743 

Local Distributors 
AL Montgomery, Southem Controls ..... . 
AZ Tempe, Cromp1onfMetermaster ..... . 
CA Los Angeles, CMl/Metermaster ...... . 
CA Sacramento. Sacramento Elctms. .... . 
CA Wilmington, Wilmington Instrs. ....... . 
CO Denver, EI.L Inslrs. .................. . 
CO Denver, Ward/Browne" .............. . 
CT Middletown, E.I.L Inslrs. .............. . 
Fl Miami. Florida Precision ............ .. 
GA Augusta, Special~ Distributing ...... . 
IL Bridgeview, ElL Inslrs. .......... , .. .. 
IL Elk Grove Vi"age. .CMI/Metermaster .. 
LA Lafayette, Ralph's EIctms. ......•..... , 
MD Sparks, E.IL Inslrs. .................. . 
MA Burlington. E.IL Instrs. ......... . 
MI Grand Rapids, S-F Electra, Inc. . ..... . 
MN Minneapolis. Instrument ContrOls .... . 
MS Jackson, Ellington Elctrn. Supp. . ..... . 
NJ Belleville, Miscorp ................... . 
NJ Newfoundland, Hosica Labs ......... . 
NY Long Island C~, Metermod .......... . 
NY Lynbrook, Peerless Radio ............ . 
NC Winston-Salem, Kir1<man EIc1ms ...... . 
OH Cleveland, Weschler Elec. . .......... . 
OH Dayton, Scott-Friedman .............. . 
TN Nashville, Electra Distributing ........ . 
TX Fl Worth, Swieco .................... . 
TX Garland, CMltMetermaster ....•...... 
TX Houston. Harrison Equip. ............ . 
WA Seettle, Eicher-Richards ............. . 
wv St Albans, Preiser Scientific ......... . 
Can Willowdale, Ont. Electrosonic ........ . 

205-277-5030 
714-921-2101 
213-685-4340 
916-441-4821 
213-834-1133 
303-534-4160 
303-333-3541 
203-346-6646 
305-324-1731 
404-873-2521 
312-43()-2292 
312-593-8'650 
318-234-4507 
301-771-4800 
617-272-9450 
616-459-0216 
612-871-2514 
601-355-0561 
201-751-8660 
201-697-6111 
718-726-4850 
516-593-2121 
919-722-9131 
216-236-2550 
513-298-5555 
615-329-3971 
817-335-6521 
214-271-5671 
713-879-2600 
20&523-7688 
304-727-2902 
416-494-1668 

JBT INTL INC., JI Haw IndL Co. Ltd. 2750 Oregon Ct. 
Ste. M-9, Torrance. CA 90503. Tel: 213-328-0051, FAX: 
213-328-0057 

J-B-T SWITCHES, CUTLER-HAMMER PRODS., 
EATON CORP •• Box 1904, New Haven. CT 06509. Tel: 
203-772-2220; FSC No: 55459; Empl.: 160; Sis. Mg': C. 
APefler 

Refer to Eaton Corp./Cutler-Hammer Prods.. 
AreospacefCommercial Controls Div. for distributor 
information 

JC SYSTEMS, INC., 11175 Flintkote Ave" San Diego, CA 
92121, Tel: 619-453-9680. FAX: 619-453-2115; Empl.: 20; 
Sis. Mg,: Ralph Aniunas 

~"-EROME 
~ INDUSTRIES 
__ CORPORATION 

FAX: 201-353-1021 
JEROME INDUSTRIES CORP., 730 E. Division St. 

Elizabeth, NJ 07201. Tel: 201-353-5700; EmpL: 150; Sis. 
Mg,: Anthony Di Girolamo..... A'2313; 001838-1841 

JERSEY SPECIALTY CO., See JSC Wire & cable 

-Oli!iiiii. JEll\. 
POWER SYSTEMS, INC 

FAX: 213-426-2417 
JETA POWER SYSTEMS, INC., 2675 Junipero. Signal 

Hill. CA 90806, Tel: 213-427-0005; EmpL: 110; Sis. Mgr: 
Derek Sleel .............................. 001843-1845 

Local Sales Offices & Reps 
AL Huntsville, R. O. Whnese" & Assocs. .. 
CA Anaheim, Alpha Sis. ................ .. 
CA Anaheim, Electro SIs. ................ . 
CA Los Angeles, Power Partners ........ . 
CA Mission Viejo, The Powerhouse. Inc. .. 
CA Santa Clara, The Powerhouse ......•. 
CO Arvada, Arrowhead/CSI SIs., Inc. ....•. 
CT Vernon, George Urban & Assocs. .... . 
GA Atlanta, R O. WhHesell & Assocs. .... . 
GA Norcross. RO. WMese" & Assocs. .. . 
IL St Charles, XYZ Mktg. .............. .. 
IN Indianapolis, R O. WMese" ..•......• 
MD Wheaton, Brlmberg SIs. .............. . 
MA Chelmsford, Power Assocs. " ........ . 
MA Dover. George Urban & Assocs. ..... . 
MN Minneapolis, Micrelectronic SIs., Inc. .. 
NH Londonderry, George Urban Assoc. .. . 
NY Fairport. Hi-Tec SIs. .................. . 
NY Yonkers, Sonkin Assocs. ............ .. 
NC Fuguay-Varina. RO. Wh~ese" & Assoc. 

NC Greensboro. RO. WhHese" & Assocs. 

205-683-5150 
213-215-0249 
714-826-4863 
213-215-0800 
714-77()-90Q9 
408-748-1555 
303-423-5597 
203-647-3991 
404-449-9190 
404-449-9190 
312-584-3001 
317-359-9283 
301-94&-2670 
617-459-0700 
617-329-4068 
612-829-0948 
603-437-3622 
716-223-5922 
914-968-8282 

919-552-1122 

919-273-1945 
OH Cincinnati, R O. Wh~eseIl ............. 513-521-229P 
OH Cleveland, R O. Whitesell ............ 216-447-l102O 
OH Columbus, R O. Whnesell .•..•....... 614-688-9396 
OH Dayton, R O. WMeseIl ............... 513-298-9546 
OR Portland, J. J. Backer Co. ............. 503-297-8744 
OR Salem, Jas. J. Backer Co. ............. 503-362-0717 
PA Huntirigdon Valley, Lynbar Grp. Inc.... 215-947-3554 
PA Pittsburgh. R O. Whnese" ............ 412-963-6161 
TN Knoxville, RO. whneile" & Assocs... . 205-683-5150 

JDK CONTROLS, INC., 2630 Lavery Ct. Suite F, TX Dallas, S. W. Tech. SIs. ............... - 214-243-0180 
Newbury Park, CA 9132()-1593. Tel: 805-499-7779. FAX: WI MilWaukee, XYZ Mktg. ................ 312-584-3601 
805-499-0990; EmpL: 40; SIs. Mgr: Reece Kendall Can Montreal, Empro SIs. ................... 514-341-6420 
................................................. A·2112 

JEFFERS ELECTRONICS, Grand Plaza, 945 Grand Ave.. 
Nogales, AZ 85621. Tel: 602-287-5851, TELEX: 165036; 
FSC No: 59474; Empl.: 400; Sis. Mgr: Ken Shobert; Dis!. 
Mgr: Sleve Morris 

Distributor 

W. S. JENKS & SON. 1933 Montana Ave .• NE . 
Washington. DC 20002, Tel: 202-529-6020; 800-673-
8199. FAX: 202-832-3411 ............ C·1752. 0·1294 

689,764.817 

)AJENSEN 

FAX: 602-438-1690 
JENSEN TOOLS, INC., Axia.lnc .• 7815 s. 461h St. 

Phoenix, AZ 85044, Tel: 602-968-6241, TWX: 91()-95()-
0115; EmpL: 250; Sis. Mg,: Herb Oberman 

JETTRON PRODUCTS INC., P.O. Box 337, E. Hanover, 
NJ 07936, Tel: 201-687-0571, FAX: 201-687-4182; FSC 
No.: 04435; Empl.: 30; Sis. Mgr: Joseph E. Fesi 
...•.........•..•..•......•... , . . . . .. .•. . .. C·1392·1393 

Local Sales Offipes & Reps 
CA EI cajon. A-Tronics ................... 619-444-1501 
CA Woodland Hills, A-Tronics ............ 818-703-7212 
NY New Yorl<, EHron Export Co. .......... 212-944-7635 

JEWelL elECTRICAL INSTRUMENTS, 850 Perimeter 
Rd.. Manchester, NH 03108-4038, Tel: 603-669-6400, 
TELEX: 943435 JEWELL MAN. FAX: 603-869-5962; Empl: 
250; Sis. Mgr: George Mo"eur, Dis!. Mg,: Bi" Bolia 

JFD ElCTRNS., See Murata Erie No. Amer., Inc. 

JF MICROSYSTEMS. 3641 Frontier Road, Pasco, WA 
99301. Tel:509-297-4:2Q4' 800-532-2737; EmpL: 2; SIs. 
Mgr: Jim Follansbee 

JFW INDUSTRIES, INC. 5134 Commerce Sq. Dr" 
Indianapolis, IN 46237, Tel: 317-687-1340, FAX: 317-681-
6790; FSC No: 61162; Empl.: 80; SIs. Mgr: Jackie 
Buescher' 

720 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and· Sales Offices Directory 

dKL 
COMPONENTS 
CORPORATION 

FAX: 818-897-3056 
JKL COMPONENlS CORPORATION, 13343 Paxton 

Sf., Pacoima, CA 91331, Tel: 818-896-0019; FSC No.: 
55335; EmpL: 19; SIs. Mgr" Mike Wolford; DIst. Mgr" Bob 
Brandt .••••••.••..••.••.•......••.••.•..•...... B01163 

I..ocsJ SsJes Offlces & Reps 
AL Huntsville, SouIhem Sis. & Mktg. ...... 205-830-9322 
AZ Mesa, EIeo-Com Assocs. .•..•....•... 602-84+0566 
AZ T~ EIeo-Com .................... 602-967-8644 
CA San DIego, Lawsco ............•...... 61!H55-0200 
CT Manchester, Manurep, Inc. ...•.•...... 203-646-6064 
FL Seminole, Q-Rep ..•.................. 813-39&6393 
IL Park Ridge, Bob Bums & Assocs. .•... 312-823-9360 
IN Carmel, APEX TEe, Inc. . . • . . . . . .. . .. . . 317-84&3333 
IN IncIanapotis, Apex-Tee, Inc. ........... 317~5559 
MI Farmington Hille. Clark Sis. ........... 313-553-0610 
MN Bloomington, Murnco •..•......•...... 612-85+4161 
NY Syracuse, Lamtec .•........•.....•... 315-882-4760 
OH Chagrin Falls, Clark Sis. Co. ..•...•..• 216-247-7848 
OH Painsville, Clark SIs. Co. ....•..•••.••. 216-247-7848 
PA Philadelphia, Check Assoc. ••.•..•••.• 21 &487-3007 
TX IrvirQ KIte EIec. Sis. .•............•... 21 .... 986-0321 

I..ocsJ DlstribulDts 
AL Huntsville, Powell EIec. .......•....... 205-539-2731 
AL Mobile, Specialty Distr. Co. . • • . •• . • • .• . 205-344-0450 
AZ Phoenix, Capital EIctms. .........•.... 602-252-5899 
CA Garden Grove, RicheyWesIem ....... 714-895-0060 
CA Gardena, Cal SwItch & Signal ........ 213-77()'2330 
CA San Jose, Powell EIec. . •• . . . . . • • . •• . •• 40&-943-9020 
CA Santa Clara, Richey/Western Elfie. ..• 40&-727-7411 
CA SUnnyvale, Target EIec. •.....•.......• 415-961-1170 
CT Cheshire, 11me Elfie. •.... . • . . . . . . . . • . . 203-271-3200 
FL CIeaIWater, Elfie. PrecepIs of FL ....•. 813-544-3636 
FL T~ Specialty Distr. Co. ......••.•. 813-870-3315 
GA Norcross, Specialty DisIrtJg. Co. ... ..•. 404-446-3190 
IL WheelirQ Hawk EIec. ....... . . . . .. . . . . 312-459-4030 
IN Incianapolls, Meunier EIctms. ......... 317-635-3511 
IA Cedar Rapids, AdvneI EIec. ..•.•....•. 319-363-0221 
KY LoUsviIIe, PeOOess EIec. •••.•••.•..•.. 502-637-7674 
Me Columbia, Powell EIec. ...•........... 301-621-8060 
MD Kensington, Marine Air Supp. ......... 301-949-1353 
MD Rockville, M S EIctms. ................ 301-34().64()() 
MA Hingham, Sager EIec. ..•.•..•..•...... 617-749-6700 
MA Needham, Cronin .. . . . .• . •. . • . . . . . . .• . 617-449-5000 
MA Westborough, Powell EIec. .••••••..•. 617-366-6100 
MN Minneapolis, Bergquist Co. • . •• . • • . . • • . 612-635-2322 
MN St Pau~ Gopher EIec. ....•.•......... 612-463-4450 
Me Richland, ATR Ent ................... 31 .... 765-5219 
NH Hudson, Beliind. ........•............ BOo-256-1014 
NJ Clifton, Vantage Comps. .•..•......... 201-777-4100 
NJ Englewood. Powell Elfie. ....•.. . . . .. . . 201-894-0600 
NJ Pomton L.akes, Pan American EIec. ... 201-839-0077 
NM Albuquerque, Walker EIec. SUpply .... 505-883-2992 
NY E. S~ ModuIex ................. 716-924-4400 
NY Hauppauge, GeneIco ................. 516-231-1144 
NO cary, Powell EIec. .................... 919-467-1212 
NO Greensboro, Hanvnond ............... 919-275-6391 
OH Cincinnati, Schuster Elfie. ............. 216-425-8134 
OK Oklahoma City, RadIo Supp. Inc. ...... 405-232-6127 
PA Bristo~ Aim EIfIe....................... 215-765-3500 
PA Philadelphia, Powell EIec. .. .. .. .. .. ... 215-365-1900 
TN Chattanooga. Specialty Distr. Co. ..... 615-62 .... 1040 
TN Chattanooga, Tecm~TronIcs ......... 615-675-5449 
TX Dallas, Norvell Cornp. Sis. ............ 21 .... 233-0020 
TX Las CoIinas, Powell EIec. ............. 214-550-0547 
TX Stafford, Southwest EIec. ............. 713-240-4000 
WA Greenacres, Mica Co. ................. 509-928-1720 
WA RIOnond, Priebe Elfie. ............... 206-881-2363 
WI Milwaukee, Marsh EIec. ............... 414-475-6000 
WI Oshkosh, EJecIronic IIIds. ............. 41 .... 235-6930 

FAX: 201-762-9334 
JMJ TECHNICAL PRODS., 50 Wheeler Point Ad., 

Newark, NJ 07105, Tel: 201-569-4257; EmpL: 8; SIs. Mgr" 
Kevin KoIenU1 .................................. <>1612 

JMK, INC., 15Caidwe11 Dr. Amherst, NH03031, Tel:", 603-
886-4115, 1B..EX: 955329; EmpL: 200; SIs. Mg,"J. 
Kennedy ................................. A01663-1665 

I..oc8J SsJes Offlces & Reps 
CA Santa Clara, Cummings & Assocs. ...• 40&-247-8856 
CO Englewood, Harthun & Assocs. ....... 303-792-5050 
IL Chicago, Momak Sis. ................. 312-963-6400 
MD Silver Springs, Mld-A11ant1c Sis. Co. ... 301-593-7749 
MA Framingham, SUIIvan Tech. Sis. ...... 617-620-0195 
MN St Pau~ Arkco SIs..................... 612-777-7454 
NJ PrInceton, Murtronlcs Assocs. ..• . . . . • . 609-394-3737 
NY Syracuse, Nycom Inc. .....•.........•. 315-437-11343 
OR Hillsboro, Temco N.W. ................ 503-849-6375 
WA BotheI~ Temco N.W. .................. 206-821-5434 
can Montrlllll, Que., A. R. Gray ............ 514-694-6378 

JMR ELECTRONIcs. 1525 Blondell Ave., Bronx, NY 
10461, Tel: 212-597-8050, FAX: 212-597-6137; EmpL: 50 

JM TRANSFORMER CO., INC., 112 Florida St, 
Farmingdale, NY 11735, Tel: 516-293-0475, FAX: 516-
293-3923; EmpL: 18; SIs. Mgr" J. Millman 
•..... .. .... .. .. .. ....... ... ..... ..••. ... .. Ao2315-2319 

JOBMASTER CORP, 9010 Uberty Ad., Randallstown, 
MD 21133-0207, Tel: 301-655-1400, BOo-842-14OO, FAX: 
301-521-5461; EmpL: 16; Sis. Mgr" Danielle Hill 
....................•..............•......•.....• A01329 

JOHANSON DIELECTRIcs. 2220 ~Iand Dr. 
Burbank, CA 91505, Tel: 818-848-4465, TWX: 910-498-
2735, FAX: 818-841-7261; Empl:.3OO; SIs. Mgr" Fred 
Luhrs .........................................• A01094 

I..ocsJ SsJes Offlces & Reps 
AZ Phoenix, Coqlass Mktg. & Sis. ....... 602-996-0635 
AZ Tucson, Coqlass Mktg. & SIs......... 602-293-1220 
CA Mountain VIeW, Straube Assocs. •••.•. 415-969-6060 
CO Westminster, Straube Assocs. ........ 303-426-0890 
FL Boca Ra1on, Lawrence Assocs ....... 305-368-7373 
FL Clearwater, Lawrence Assocs. •..•.... 305-339-3855 
IL Usle, WG Controls • . . . . . . . . . . . . . . . . . . . 312-963-5954 
IN Kokomo, Schillinger Assocs. •....•..•. 317-452-4057 
KS Shawnee Mission, Florence & Meyer 

CT Wethersfield, Compac Sis. ........... . 
MI Troy, C. a Jensen & Assocs. •.••..••• 
MN Minneapolis, Bill Deming & Assocs. ••. 
NY Huntington, Compar New York Inc. .. . 
NY Syracuse, Pi1ronIcs .................. . 
NO Winston-Salem, Murco1a ............. . 
OH Westlake, Baehr G_1eaf Assocs. •.. 
PA Trevose, PSA Co. .•.•.••....•..•.•.•.. 
TX Dallas, C & J Assocs. ................ . 
WA Seattle, Northmar Inc. ................ . 

I..ocsJ DlstribulDts 
CA Los AlamItos, SEMI DICE ............ . 
CA Santa Clara, SEMI DICE ............. . 
CA Sunnyvale, Bell IIIds. .........•.....•.. 
IL Chicago, Newark .................... . 
MA Canton, Semi Dica ...••..•.....•....•• 

913-722-5210 
203-563-4784 
313-843-0506 
612-888-5000 
516-423-5660 
315-455-7346 
919-722-9445 
216-892-1770 
215-245-0513 
21 .... 539-0140 
206-52 .... 5170 

213-594-4631 
408-980-9777 
408-734-8570 
312-638-4411 
617-821-0070 

JOHANSON MANUFACTURING CORPORATION, 
400 Rockaway Valley Ad., Boonton, NJ 0700s. Tel: 201-
334-2676, TWX: 71 ()'987-8387, FAX: 201-334-2954; FSC 
No.: 91293; Empl: 200 ......................... A01095 

I..oc8J SsJes Offlces & Reps 
AL Huntsville, Murco1a Corp. ............. 205-539-8476 
AZ Phoenix, Coqlass Mktg. & Sis. ....... 602-996-0635 
AZ Tucson, Coqlass Mktg. & Sis. .•...... 602-293-1220 
CA Escondido, Knight Co. .•....•..•.••.•• 619-743-5138 
CA Los Angeles, Knight Co. .............. 213-67()'2633 
CA Mountain VIew: Straube Assocs. .••••. 415-969-6060 
CO Westminster, Straube Assoc.. Ml Slates 

• . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 303-426-0890 
CT Welherfleld, Compak, Inc. ............. 203-563-4784 
FL Boca Ra1on, PerTott Assocs. .....•.... 30&482-6909 
FL Clear Wster Bch, Perrott Assocs. •.••. 813-443-5214 
FL Orlando, Perrott Assocs. .............. 305-298-7746 
L Usle, W.G. Controls .•..•.. . . . . . . . . . . .. 312-963-5954 
IN Kokomo, Soh/linger Assocs. •...••..•. 317-455-2708 
IA Hiawatha, ARC Sales Co. •.••••.•.. . .. 319-393-6382 
MA Hudson, Compak, Inc. .•..•......•.... 617-568-0331 
MN Bloomington, Bill Deming & Assoc. •.. 612-888-5000 
Me St louis, Midlec Assocs. .....•....••. 31 .... 275-8666 
NJ Boonton, Johanson MIg. Corp. ...•••.. 201-334-2676 
NY Mount Vernon, F~milh EIcIrn. Sis. 

. • . . . . . •. .. . . .. . .. . . . . . . . . . . . . . .. ... . . .. 914-664-4866 

JONARD 
NY PiIIsford, NHA, Inc. .....•......•••....• 718-588-9002 
NO Winston-Salem, Murcola Corp. ........ 919-722-9445 
OH Columbus, Baehr, GI88I'1Ieaf & Assocs. 

. . .• • . . . . . . . . . . .. . . . . .. . • . . . . . . . . .• . . . • 614-847-cl22O 
OH Dayton, Baehr, GI88I'1Ieaf & Assocs. •• 513-438-0724 
OH Westlake, Baehr, GI88I'1Ieaf & Assoc. 

..•...•...•..•.••....••.•...•..•....... 218-842-1770 
PA Evans City, Baehr, GI88I'1Ieaf & Assocs. 

...............•....................... 412-776-2151 
PA Trevose, P.sA ....................... 215-245-0513 
TX Austin, W. Pat Fraia & Assocs. ••••••• 512-635-7911 
TX Bedford, W. Pat Fralia Co. .•.••.•.•.•• 817-267-3577 
TX Hous1on, W. Pat Fralia & Assocs. ••••• 713-772-1572 
lIT SaIl Lake City, Straube Assocs.. Ml Slates 

... ..•. ....••.....•......•.•...•.••.•.• 601-263-2840 
VA Oakton, PSA South .............. : .... 703-291-1806 
WA Sea\1te, Northmar .•••.••.•••.••.•••••• 208-524-5170 

I..oc8J DIsIrlbuIoIs 
AZ T~ Be11111ds. .•......•............ 602-966-7600 
CA Garden Grove, Bell/lids. • . . . .. • . . . . . . • 714-895-7801 
CA Gardena, Be111nds. .•...••...•...•.••• 213-515-1600 
CA San DIego, BelIIIIds................... 619-268-1277 
CA San Jose, All American Semiconductor 

.•.•.........••.•...•.••.....•.•.•..•.• 4O&-28N1190 
CA San I'edro, ASAP Elctms./West .....• 213-519-6377 
CA Sunnyvale, Be111nds. . •• •• . • . .. •• •• •. . . 408-734-8570 
CA Thousand Oaks, Be11111ds. ••...•..••.• 213-826-6778 
CA Van Nuys, OW Swift & Assocs. .•••••• 818-989-1133 
CA Westlake VL DIstel, Inc. ••••••••••••••• 805-495-9998 
CO WheaIridge, BelIIIIds.................. 303-424-1985 
FL Deerfield Bch.. Be111nc1s. ...••.•...•.•• 305-421-1997 
FL Orlando, Pelcor Co. ••••••.•••••.•••••• 305-299-1541 
a.. ChIcago, Newark EIctms. •.••.•••.•.•• 312-794-5100 
a.. Elk Grove VL, Bell Inds. .••.....•.•...• 312-640-1910 
IN IncIanapoIs, Bell/lids. •...•••.•.••.... 317-634-8202 
MD Baltimore, Radio EIec. Svc. ••.....•..• 301-529-0500 
Me Beltsville, Radio EIec. Svc. ....•.....•• 301-937-9100 
MA Seekonk, M-Squared •••••.••.•.•.•.•. 617-761-5490 
MA Wilmington, RC/Jaoo EIctms. .•.•.•.•. 617-273-1860 
NM Albuquerque, BelIIIIds. .......•......• 505-292-2700 
NY Hauppauge. Jaco EIctms. ••••••••••••• 516-273-5500 
NY Ml Vernon, ASAP EIctms. •••••••••••• 914-699-2727 
NY Syracuse, Newark EIctms. ••••••.••••• 315-437-6611 
OH Dayton, Be111nds. ....• ".............. 513-435-6860 
OR Lake Oswego, Beliinds. .............. 503-241-4115 
PA Phi~a, PEJ.Genesis ••••••••.•.• 215-673-0400 
TX Ft Worth, PATCO SupplIes •.••••••.•• 817-429-8596 
TX Irving, Newark EIctms. ................ 817-534-3696 
lIT SaIl Lake City, BelIIncIs. .............. 601-972-6969 
WA Bellevue, Bellillds. ..........•.•...... 2OfH47-1515 

JOHNSON, E. F. CO. P.Q Box 59089, MlnneapoIs, MN 
55459-0089, Tel: 612-842-1000, 1B..EX: 290470; EmpL: 
1400; SIs. Mgr" Arnie NIcIdin 

JOHNSON CONTROLS, INC. Specialty Battery Div. 
900 East Keefe Ave., Milwaukee, WI 53212, Tel: 414-961-
6500, FAX: 414-961-6506; EmpL: 400; SIs.Mgr" JamesM. 
Szollar 

AJOLO 
FAX: 714-554-0306 

JOLO INDUSTRIES, INC., 13921 NautIlus Dr. Garden 
Grove, CA 92643, Tel: 71 .... 554-6840, TWX: 910-595-
1138; FSC No.: 30035; Empl: 20; SIs. Mgr" J.S. 
~ Jr ........................... <>1384-1_ 

I..ocsJ SsJes Offlces & Reps 
CA Mountain VIew,Leddy Assocs. •••.•••• 415-969-6313 
CA Santa Ana, Bee Jay EnterprIses....... 714-838-7870 
FL Longwood, Mathias Assocs..Inc. •••••• 407-682-1700 
II.. Chicago, McNulty & Assocs. •••.•..••. 312-980-9868 
MA ReadirQ Uncoln Tech. Sis. ..........• 617-944-9594 
NJ Berkeley Heights, CamlJridge-AlIen & Assocs. 

..... ... ........................ ....... 201-464-0203 
OH Cleveland, Geotronix Mktg. Assocs. ••• 216-659-6100 
WA Seattle, EVergreerl Mktg. Grp. Inc. ..... 206-485-8063 
can Nepean, ant, Tech-Trail, Inc. ••.•..••• 613-727-1272 

I..oc8J DIsIrlbuIoIs 
CA San RamOn, Xstor .....•.............. 415-62().2048 
FL MIami, EIec. Equip. • . . ... . • ... .• • ••• • . • 305-528-6060 
NJ Berkeley Iiei!#l1s,·Rockwood SIs. Co. 

. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . 201-464-0203 
OH RIchfield, Alpha DisIr. Corp. .••.....••. 216-659-7100 

JONAAD INDUSTRIES CORP. 134 MarIlIedaIe Ad., 
Tuckahoe, NY 10707, Tel: 91 .... 793-0700. 1B..EX: 996570, 
TWX: 710-562-0107, FAX: 91 .... 793-4627; EmpL: 65; SIs. 
Mgr" R. Fersen 

EEM 1989 North American offices only. For worldwide reps & distributors, see VoL W. 721 



JONATH 

JONATHAN MANUFACTURING CORP, 1101 So. 
AcacIa Ava, Fullerton, CA 92631, Tel: 714-526-4651, FAX: 
714-879-1212; ~ 375; SIs. Mgr: Todd Laverich; Dist. 
Mgr: Wm. Wachtel 

JONES, HIRAM, aCTRNS. INC, See Hiram Jones 
Elctms.lnc. 

JORI RESOURCES, 2128 Knoll Dr, ventura. CA 93003. 
Tel: 805-642-2266, FAX: 805-642-5978; EmpL: 4 

JOSLYN ELECTRONIC SYSTEMS, P.O. Box 817, 
Goleta. CA 93116, Tel: 805-968-3551, 1WX: 910-334-
3464, FAX: 805-968-2335; FSC No.: 23663; EmpL: 210; 
SIs. Mgr: M. Melcher 

JAW INDUSTRIES, INC, 2312 N Second St., HarrisbUrg. 
PA 17110. Tel: 717-231>-1418; EmpL: 4; SIs. Mgr: Kevin J. 
WiIUams, Sis. MiJr. 

JSC WIRE & CABLE. Box 246, Burgess PI, Wayne. NJ 
07474, Tel: 201-694-6200, Hl00-572-9473, FAX: 201-
694'-8297; EmpL: 40; SIs. Mgr: Richard Wojtovi!z 

FREE CATALOG 

Quality 
Delay 
Lines 

Competitive 
Prices 

• Delay Lines (active, passive) • Trans
formers (switching type, aU ferrite con
structions) • Inductors (ferrite construc
tions; powder. iron). Other Specialty 
Magnetics • Military Magnetics 
USA (714) 336-3561 TLX: 910-595-
1578 FAX#(714) 337-2155 DATAN US 
LKARW 
HONG KONG 5-623858 or 5-648477 
TLX: 780-76336 DATAN HX FAX #5-
657214 

aD Datatronics 
A DIVISION OF DATAWoAX !;LECTI<ONICS 

Manufacturers and Sales Offices Directory 
J.s.T. CORP, 1200 BusinesS Ctr: Dr, Ste. 4OQ, Mt Prospect, 

IL 60056, Tel: 312-803-3300, FAX: 312-803-4918; SIs. 
Mgr: Ron Lasky; Disl. Mgr: Ron Lasky 

Dist. Mgr: Pamela Spencer •••.• Aol962; 001300-1303 

Local SaIe6 Offices & Reps 
CA Fresno. Uon EIctm. ums ............. 209-233-9096 

JUDCO MFG. INC, p.o. Box 487-E84. 1429 240th St.. JUMO PROCESS CONTROl., INC, 37A Woodbine St.. 
HarborClty,CA90710, Tel: 213-53'!-0959; SIs.Mgr: Kevin Bergenfield, NJ 07621, Tel: 201-501-1)060, FAX: 201-501-
Johnson 0205; SIs. Mgr: Bert Robinson 

.111 JUDD WIRE INC. 

FAX: 413-863-2305 

Local SaIe6 Offices & Reps 
IL AddIson, Hedge Assoc. ..•............ 312-543-0888 
IL Chicago. Delta Technical Products ... 312-631-8899 

JUPITER SYSTEMS, 1100 Marina Village Parkway, 
Alameda. CA 94501, Tel: 415-523-9000, TELEX: 6713004. 
FAX: 415-523-9151; FSC No.: 63872;, SIs. Mgr: Glem 
Meyer 

KAHGAN ELECTRONICS CORP, 605 Peninsula Blvd.. 
JUDD WIRE INC., 57 Turnpike Ad., Turners FBlIs, MA Hempstead, NY 1155Q, Tel: 516-538-23OQ, TELEX: 

01376, Tel: 413-863-4357,1WX: 511).290-2147; FSC No.: 261097KAHG UR; EmpL:31; SIs. Mgr: Fred Strauss; Dist. 
3357; EmpL: 148; SIs. Mgr: Steve Fritz ........ 801019; Mgr: B8matd Stapler , 

001885 

Local SaIe8 Offices & Reps 
AL Huntsville, R & G Assocs. . •• . • . . . • . • • • 205-536-6300 
p;z Phoenix, O"Oonneil AssociateS ..••.•. 602-944--9542. 
CA EI Toro, EngIish/Damco .............. 714-837-3801 
CA Los Alios, Ewing Foley .......... ,.... 415-941-4525 
CO Denver, EIcom .•.... . . . . . . . . • . . . . . • . .• 303-337-2300 
FL Coral Springs. HAl EIctms. ............ 305-752-7520 
II. Arlington Heights, Rozner Sis. Co. .... 312-5n..0Q67 
KS Overland PI<., Spectrum SIs. .......... 913-646-6811 
MO Baltimore, R A. Wafer Assocs. •...•.•• 301-744-1133 
MA Marlborough. 0.K. Engrg. ......••...•• 617-481-6400 
MN Bloomington. EMT Engineering ....... 612-886-1020 
MO Hazelwood. Spectrum Sis. ...........• 314-731-5151 
NJ Haddonfield, Mesa Tech. Assocs. ..... 609-429-9531 
NM Albuquerque. O'Donnell Assocs. .•.•.• 505-883-1030 
NY Rochestar, Union Marketing •......... 716-546-7820 
NC Resch. Triangle PI<. Naylor Assocs. ... 916-544-8630 
OH Worthington. Simcox Assocs. ..••.•.•• 614-885-8n6 
OR Beaverton. Jas. J. Backer Co. ......... 503-627-on5 
TX DallaS, Stevens Sis. Co................ 214-702-0132 
UT BaH Lake City, EIcom ....•............ 801-486-4233 
WA Seattle, Jas. J. Backer Co. ............ 206-285-1300 

Local Distributors 
AL Madison, Sea Wire & Cable .•.. ....•.. 205-n2-9616 
CA Concord. Control Master. • . . . . . •• . . . . . 415-939-3600 
CA Fountain Valley, Innovative Sys. ..•... 714-968-6383 
CA Irvine. Republic EIctms. ............... 714-855-2222 
CA MenlO Park, Bay AssociateS •..•• ,.... 415-321-2990 
CA San Leendro, Anixter ................. 415-352-3100 
CA Torrance. Blake Wire & Cable .....•.. 213-533-8141 
CA Valencia. W1reneIics Co. .......•...... 805-257-2400 
CO Colorado Springs. SCI ................ 303-596-8888 
CT East Hartford, E. J. Stephens Co. ... . . . 203-282-9400 
CT Manchester, lM.S. .................... 203-649-4415 
FL Allamonte Springs. Royce EIctms. .... 305-869-4700 
FL Ft Lauderdale. Anlxter ... . . . . . . . . . . . . . 305-485-4455 
FL F~ Lauderdale, Pacer EIcIms. ••.••.... 305-462-0902 
IL Brookfield, Conductors Unl1d. .....•.•. 312-485-7855 
MA WobUrn. Pacer EIctms. •••.•.••..•.••. 617-935-8330 
MN Bloomington. K. L Tannehill .......... 612-881-6700 
NH Amherst. North Country Wire & Cable 

NJ Dover, Electro Spec. .•.••..•..•...•.•. 
NY Apalachin. Rogan Electronics ••..•.••• 
NY Farmingdale. Weioo Eiclms. ......•... 
NY Johnson City, HELP EIctms. .•........ 
NY Rochestar, Simcona EIcIm. .......... . 
NC Raleigh. Wholesale Electric •.••...•.•. 
OH Dayton, AsIro I~ .•••.•......•.....• 
PA MontgomeryvIlle, Pyttronic IIId. ...•...• 
TX Dallas, Interstate Wire ..•............. 
WA Tukwila, Carlyle Inc. ....•.•••..•.•...• 
WI New Berlin, Indl EIec. Wire & Cable ... 

603-869-0063 
201-361-6300 
607-625-2949 
516-293-0050 
807-729-3528 
716-326-3230 
919-876-9400 
513-429-5900 
215-242-6700 
214-553-1311 
206-251-0700 
414-782-2323 

JUDD WIRE INC, 870 Los Vallecitos Blvd, San Marcos, CA 
92069, Tel: 619-744-n20, TWX:911).322-1149, FAX: 619-
744-6089; FSC No.: 3357 

Reier to Judd Wire. Turners FaDs. MA for sales office and 
distributor inlonnalion 

® JULIE RESEARCH 

FAX: 212-691-3320 
JULIE RESEARCH LABs.. 508 West 26 Street. New 

York, NY 10001, Tel: 212-633-6625,1WX: 711).581-5138; 
FSC No.: 07062; EmpL: 35; SIs. Mgr ~ Pamela Spencer; 

KAHLE ENGINEERING. 50 S. Center St.. Orange. NJ 
07050, Tel: 201-676-202Q, TELEX: 42-n57, 1WX: 711). 
992-8835, FAX: 201-676-0326; EmpL: 50; SIs. Mgr~ Jule 
Clark 

KAISER ELECTRONICS,. Kaiser Aerospace & 
Elclms.. 2701 Orchard Pkwy, San Jose. CA95134, Tel: 
406-432-3000, 1WX: 910-336-0196, FAX: 408-433-0553; 
Empl: 1300 

I~SI 
FAX: 508-922-8374 

KAISER SYSTEMS, INC. 126 Sollier Road, Beverly, MA 
01915, Tel: 506-922-9300; FSC No.: 1FD78; EmpL: 100; 
SIs. Mgr: Steve Swech .••.••..•..••.••.•. 001846-1849 

@teclalJ@ 
FAX: 616-344-2251 

KALAMAZOO TECHNICAL FURNITURE, P.O. Box 
1165, Kalamazoo, MI 49005, Tel: 616-385-2255, 8OQ-832-
5227; EmpL: 42; SIs. Mgr: a Srrith ......•..•.. Col058 

KALGLO aCTRNS. CO, INC, 8584 Ruch Ad., E. Allen 
Twp.. BelhIehem,PA 18017-9359, Tel: 215-837-0700, soo-
524-0400,1WX: 510-651-2101, FAX: 215-837-7978; FSC 
No.: 64521; SIs. Mgr~ Christopher L CrisweH 

KALMUS & ASSocs.,lNC, 2424 S. 25th Ava, Broadview, 
IL 60153, Tel: 312-343-7004, FAX: 312-343-7016; EmpL: 
346 

KAM COMPONENTS, INC, P. o. Box 192-EEM, 
Nesconset. NY 11767, Tel: 516-585-0666, FAX: 516-585-
1580; EmpL: 29; SIs. Mgr: Cheryl Day 

K&L MICROWAVE, INC, 408 Coles CIrcle, Selisbury, MD 
21801, Tel: 301-746-2424, FAX: 301-74fHi725; FSC No.: 
50140; EmpL: 550; SIs. Mgr: Charles J. Schaub 

K & M ELECTRONIcs. 11 Inters1ale Dr, W. Springfield. 
MA 01 089, Tel: 413-781-1350; FSC No.: 66613; EmpL: 700; 
SIs. Mgr: Gerard F. Voily ..............•......• Ao1963 

Local Sales Offices & Reps 
CA Fremont, C/G Assocs., Inc. .•.....••. ; 415-790-1193 
CT Marlborough. Precision Sis., Inc. ,..... 203-295-0580 
FL Melbourne, Reynolds & Assocs., Inc. .. 305-259-7000 
IL Westchester, W. G. Brouillette & Assocs. 

.......•....... ,. . . .. . . .. . . . .. . . . . . . . . . 312-345-6500 
WA Bellevue, Advanced Power Comps, Inc. 

......................•..•..•.......... 206-747-9127 
EXP Bremen. w. Germany, OK EIctms. . . .. 0421-304-0205 
EXP Tel Aviv, ISrael. MTI Engrg.. LTD ............. 492101 

KAPPA NETWORKS, INC., 1443 Pinewood St., 
Rahway, NJ 07065, Tel: 201-396-9400, Hl00-223-0603, 
TELEX: 130081 Kappa Rhwy, FAX: 201-388-4786; FSC 
No.: 20933; ~ 175; SIs. Mgr: Seymour Reich 
..... . ...... ...... ....... ............ . .•. .. Ao1585-1603 

722 North American offices only •. For worldwide reps & distributors, see VoL W. EEM 1989 



Manufacturers and Sales Offices DirectorY KEMmO 
Local Sales Offices & Reps 

AZ Scottsdale, Interstate Marketing ....••. 
CA Sherman Oeks, Kappa NeIWOIks •.••• 
CA Woodland Hills, Interstate Marketing .. 
co WheaIridge, wascOm Mktg. .......... . 
MO Middletown, S. T./WoolMl Co., Inc:. ... . 
MN Osseo, Gaffney SIs. Co. .............. . 
NJ Macison, Uver&-Polk Assocs., Inc. ... . 
NY cazenovia, S.T.lWooiard Co., Inc:. •.•.. 
NY Glen Head, Livara-Polk Assocs. ....•.. 
PA Erdenheim, Omnl Sis., Inc. .......... .. 
TX Austin, Mi~ Assocs., Inc. ........ .. 
TX Houston. MI~ Assocs., Inc:. ••.•.••• 
TX RIchardson, MI~ Assocs., Inc:. .•..• 
UT R1verdel~ Dytox EIctms. ... , .......... . 
UT Salt Lake CIty, Wescom Mktg. ...... .. 
VA Lynchburg. S.T.lWooiard Co., Inc. .... : 

Local DIsIrfbuIOIs 
CA Sherman Oeks, Delay Une DisIJs. Co. 

602-244-9050 
818-995-2401 
818-883-7606 
303-422-8857 
301-371-.4500 
612-425-5484 
201-377-3220 
315-655-8145 
516-759-9300 
215-233-4600 
512-346-6331 
71~2557 
214-644-6731 
601-621-()310 
601-269-0419 
804-528-5421 

600-624-2617 

KAPPA/VIZ TEST EQUIPMENT, 175 Commerce 
Drive, Ft Washington, PA 19034, Tel: 215-643-6950, 1-
600-523-3896, FAX: 215-643-5237; ~: 10; 518. Mgr" 
Frank MenlchelIo; Dist. Mgr" Frank Menlchello 
.................. '" ... ................... 1)01304-1307 

Local Sales Offices & Reps 
AR LiItIe Rock. Leo BaI1<er Co. .......... .. 
CA N.HoIIywood. Belt Moore Assoc. •..••. 
CA San Francisco, Tech. Sis. Assocs. .... . 
CO Denver, Mountain Reps. ............ .. 
FL Valrico, UniRep, Inc. ................ .. 
GA Roswell. HerIy W. Philips Co., Inc. ... . 
IL cary, Bob Bums & Assocs., Inc:. ...... . 
IN New Macison, ReptronIcs ............ . 
MO Baltimore, TAD EIctm. Sis. ........... . 
MA MIIfoId, JoneI Sis. Assocs. .......... .. 
MI Royal Oak. Hilltronicl!, Inc. .......... .. 
MO Raytown. Mally Tarkski Sis. Co. ...... . 
NJ livingston, Applied Process Instrs., Inc:. 

NY Grand Island, L J. McTaggart Assocs. 

501-834-2537 
213-877-5955 
415-467"1434 
303-623-0972 
813-681-3477 
404-992-3070 
708-516-3322 
513-996-0730 
301-727-6651 
508-478-4650 
313-435-0920 
816-358-1442 

201-994-9331 

.. .................... ..... .. . .. ....... 716-773-9222 
OR Portland, caruso & Co. ............... 503-892-0139 
PA Philaclelphia.lnstrmn Specialties ..... 215-742-0898 
TX Defies, S.W. Mktg. Assoc. ............. 214-341-8631 
Can Crescent West. ac., H.W. Cowan CanacIa lid. 

.. .... .. .... .. . .. .. .. .. .. .. . . .. .. .. .. .. 604-576-8230 

Local DislJibu/ors 
AL BirmIngham, Forbee DisIJs. ........... 205-251-4104 
CA Canoga PI<., Rag EIcIms., Inc:. ......... 818-998-6500 
CA EI Monte, Marshall Claude Michael ... 818-459-5500 
AZ Tempe, CMI/MetermasIer ............ 602-431-0B80 
FL Orlando, Emsco/Hanvnond . . . . . . . . . . • 305-848-6060 
II. Chicago. Newark EIctms. ............. 312-784-5100 
IL Niles, Joseph EIctms. ................. 312-297-4200 
IN Indianapolis, Meunier EIctm. Supp. .... 317-635-3511 
MA NedIam, You-f:lc>.n EIctms........... 617-448-1005 
MI Saginaw, Shand EIctms. .............. 517-798-2527 
MN St Louis PI<., Edtronics Co. ........... 612-938-7541 
MO Kansas CIty, Electronic Supp. ......... 816-931-()250 
NJ Moorestown, MarIac .................. 609-234-4200 
NY Undenhurst. RNJ EIcIms. Ine. .•..••••• 516-226-2700 
NY New Yotk, 0mniIr0n EIcIms. .......... 212-865-4900 
NY PIainsview, Kelvin EIcIms. ............ 516-348-7620 
NY Rochester, Transcat .................. 716-458-4601 
NC Raleigh, SouIheastem EIctms. ........ 918-828-2311 
OH Dayton, Consolidated EIcIms. •..•..••. 513-252-5662 
OH MensfieId. Bro<I1ead-Garrett ...•...•.• 418-588-8222 
PA Drexel HiI~ Kass EIcIms. .............. 215-788-7700 
TX Ft Worth. Allied EIcIms. . . .. . . . . . . . . . . . 817-336-5401 
MO Silver Springs, Print Products ......... 301-622-1118 
WI Milwaukee, E-M InsIrs. ................ 414-272-7799 

KAUT & BUX MANUFACTURING CO. 675 Tower Ad., 
P.o. Box 867, Mundelein, IL 60060, Tel: 312-948-8505, 
TELEX: 6871289 KBM UN/, FAX: 1-312-949-4250; 518. 
Mgr" Heinz KuIschera 

KAVLICO CORP. 14501 Los AngeIee Ave., Moorpark, CA 
93021, Tel: 605-523-2000, TELEX: 65-1481, FAX: 805-
523-7125; EmpI.: 500; Dist. Mgr" Drew Dislin 

KAYCEE INDUSTRIES LTD. 32 Ramjibhal Kaman! Ad., 
B.E, Bombay-38, INDIA, Tel: 263521/22/23, TELEX: 011 
73896; EmpI.: 400 

KAY ELEMETRICS CORP. 12 Maple Ave., Pine Brook, 
NJ 07058-9798, Tel: 201-227-2OOO,1WX: 7HH34-4347; 
FSC No.: 60138; En1lL: 60; 518. Mgr" Stephen P. CrufI1I 
................................................. A·1785 

KB ELECTRONICS, 73 Wortman Ave., Brooklyn, NY 
11207, Tel: 718-257-3300, TWX: 710.584-2308, FAX: 718-
257-4740; EmpL: 125; 518. Mgr" A Buelleo' 

KD COMPONENTS, INC., 2710 S. Main St, Santa Ana, CA 
92707, Tel: 714-545-7108, TWX: 910-595-2678, FAX: 714-
548-7968; FSC No.: 58421; EmpL: 32; SIs. Mgr" Wayne 
DevIne 

KDI/TRIANGLE ELECTRONICS, 60 S. JeIferson Ad., 
Whippany, NJ 07981, Tel: 201-887-5700, TWX: 71Q.986-
8220; FSC No.: 64537; EmpI.: 300 

KEDMAN CO. Box 25687, Salt Lake CIty, UT 84125, Tel: 
601-973-9112, FAX: 801-972-2756;~: 100 

KEITHLEY INSTRS. 26775 Aurora Rd., Cleveland, OH 
44139, Tel: 21&-248-0400, FAX: 216-248-6148; EmpI.: 
481; 518. Mgr" Mike SclulH 

KB. NIl, See Teltec, Inc. 

KELVIN INDUSTRIES, INC., 14724 Ventura Blvd., No. 
1003, Sherman Oeks, CA 91403-3501, Tel: 818-990-1192, 
FAX: 818-995-6480; FSC No.: 19587; EmpI.: 180; 518. 
Mgr" R. A. Fealhelston ................... A'1964-1985 

Local Sales Offices & Reps 
AZ Phoenix, Sunweet Mktg. .............. 602-893-7677 
CA San Diego, Wee-K Assoc. .. .. ...... .. • 619-695-2040 
CA San Jose, Tech Sis. .................. 408-954-0400 
CA Sherman Oeks, Wee-K Assocs. ....... 818-990-1302 
FL I.ighIhouse Point, R. C. Simon & Co... 305-941-2757 
IL Deerfield, Walt Krueger ............... 312-945-3720 
MA Needham Hgts.. Tocino Engrg. ........ 617-444-7925 
MI Bimingham, Forand Sis. ........ .. .. .. 313-844-0087 
MN Minneapolis, Furber Sis. .............. 612-881-3620 
MO St Louis, Abrams & Assocs. .......... 314-588-0447 
NY Great Neck, Trionic ................... 516-486-2300 
NY Rochester, Foster & Weger ........... 716-385-7744 
NC Burlington, P. J. ~ ...... .... .. .. . 918-226-6053 
OH New Lebanon, J. N. Bailey & Assocs. 

OK Tulse, John a GuenIher ............ .. 
PA HaIboro, J.S. Wurts Co. .............. . 

KELLY AMERICAN, INC. 640 Federal Ad., BrookIieId, CT TX Defies, John a Guenther •.•...•...••. 

513-687-1325 
918-660-5126 
215-674-3562 
214-691-8500 
2Oe-861-7277 0lI804.. Tel: 203-775-2590, TELEX: 4750159ELECABUL, WA Redmond. Frank Jackson ............ . 

FAX: 203-775-9048; 518. Mgr" Rober1 Buckley LocaIlJi8trIbutr:JI8 

KELMEr, INC. 589 W. Covina Blvd., San Dimas, CA 111773, 
Tel: 714-599-0954, FAX: 714-598-2635; ~: 6; 518. 
Mgr" Paul Hodge . 

KELTEC FLORIDA, INC., MICROWAVE PRO, 
Amstar Electronics Group. p.o. Box 2917, Ft Walton 
Bch., FL 32548-2917, Tel: 904-244-0043, TWX: 510.730-
7654. FAX: 904-243-0103; FSC No.: 09062; ~: 625; 
SIs. Mgr" L ~raweIa ...................... 1)01444 

LoceJ Sales Offices & Reps 
FL Huntsville, Beecon EIcIms. Assocs. .. . 
AZ Phoenix, J. SrrVth Assoc. ............ .. 
CA MIn V_, Disman Bakner .......... .. 
CA Orenge, CaIn Technology ............ . 
CA Sacramento, Disman Bakner ........ .. 
CA Van Nuys, CaIn Technology ........ .. 
CO Englewood, CaIn Tech .............. .. 
GA Atlanta, Beecon EIcIms. Assocs. .••... 
IL Schaumburg, Engrg. Prods. Assocs. .•. 
IN Cicero, Engrg. Prods. Assocs. ........ . 
IN Indianapolis, Engrg. Prods. Assocs. .. . 
KS Lenexa, Dytec/South ................ . 
MO EIIicoII CIty, VPI .................... .. 
MA lexington, O'Sullivan & Murphy ..•.... 
MA Needham Hgts.. O'Sullivan & Murphy 

205-861-1136 
602-267-11981 
415-968-3010 
714-997-7311 
916-483-2664 
818-904-9392 
303-220-8118 
404-25e-9640 
312-862-7640 
317-984-5226 
317-352-0605 
913-868-0215 
301-461-2525 
617-862-6570 

..................................... 617-748-6860/1 
MN EdIna, Engrg. Prods. Assocs. ..•.•.•.•. 612-835-9022 
MN t.tnneepolis, Engrg. Prods. Assocs. ... 612-835-9022 
MO Maryland Hgts.. Dylec/South ......... 314-739-0665 
NJ WeeIIieId, ~Lc.s. .............. 201-233-6116 
NM AIluquerque, J. Smith Assoc. ..•...•.• 505-265-3406 
NY Hauppauge, Metro MICS .............. 516-361-6134 
NY Syracuse, Em-Tech ................... 315-437-6410 
OK Tulse, Beecon EIcIms. Assocs. ....... 918-622-1494· 
PA Mon\gor1WysviIIe, Rulo Sys. .... ...... 215-368-8495 
PA Montgomeryville, Rufo Sys. ........... 215-368-8495 
TX Austin, Beecon EIcIms. Assocs. ....... 512-345-3543 
TX Defies, Beecon EIcIms. Assocs. ....... 214-437-1505 
VA SIeI1ing, Beecon EIcIms. Worth ..•...• 703-478-2480 
WA Seeltle, JJ. EIcIms. Assocs. Inc........ 206-246-6819 

KEL nON CORP. Viking Modules Div. 225 Crescent 
St, Waltham, MA 02154, Tel: 617-894-8700. FAX: 617-
898-9602; EmpI.: 75; 518. Mgr" T. Chadurjian 

Ir1iKELTRONCORPOAAnON 

FAX: 617-899-9602 
KELTRON CORP., High Voltage Po_r Supply 

DIY., 225 Crescent St, Waltham, MA 02154, Tel: 617-694-
8700, TELEX: 948197; EmpI.: 170; SIs. Mgr" T. Chadurjian 
................................................. 1)01308 

Local Sales Offices & Reps 
GA Roswell, EIecIro Comp. 8.LS. ........ . 
IL PaIk Ridge, Probe EIec. .............. . 
MA Hingham, Shain Assoc. .............. . 
MN Edina, J. H. Hanson Co. .............. . 
NH Nashua, Shain Assoc. .............. .. 
NY Commack, R.C. Engrg. .............. .. 
PA Glenside, Koebert Assoc. ............ . 

404-992-2344 
312-696-2828 
617-740-2334 
612-893-9960 
603-681-4861 
516-543-3325 
215-887-2310 

AZ Phoenix, m Inc. .................... . 
CA Anaheim,·Zeus ...................... . 
CA CheIsworIh, PeleU/Passive Con.,s. .. . 
CA CheIsworIh, m .................... .. 
CA No. Hollywood. m Inc. .............. . 
CA San Diego, m Inc. .................. . 
CA San Jose, m Inc. .................. .. 
CA San Jose, Zeus ...................... . 
CO Weslminster, m .................... . 
CT Stratford, EIecIro Comp. ............ .. 
FL Ft Lauderdale, NRC ................ .. 
FL Orlando, mine. .................... . 
GA Norcross, m Inc. .................. .. 
10 Spirit Lake, A-I Elcims .............. .. 
MD Columbia. m ...................... .. 
MA Woburn, m Inc. .................... . 
MN Eden PraIrie, m .................... .. 
NY FanningdaJe, Command EIec. ••....... 
NY Ronkonkoma. m Inc. .............. .. 
OH Dayton, Wrighl Source .............. .. 
PA yotk, ECI ............................ . 
TX Ft Worth. m Inc. .................. .. 
TX Richardson, Zeus .................... . 
WA Tacoma. C & G EIec. ................ . 

602-86H)222 
714-632-8860 
818-341-1745 
818-708-1010 
818-708-1010 
619-567-4868 
408-846-5577 
408-998-5121 
303-429-6806 
203-375-1400 
305-772-4500 
305-859-1000 
404-662-0911 
802-835-1545 
301-1195-1331 
617-938-8800 
612-944-5080 
516-293-1212 
51&-737-2000 
513-293-1341 
717-843-8971 
817-831-8300 
214-783-7010 
206-272-3181 

FAX: 803-963-6521 
KEMET ELECTRONICS CORPORAll0N. Box 5928, 

Greenville, SC 29606, Tel: 803-963-6821, TELEX: 57.Q498, 
TWX: 810.267-2536; FSC No.: 31433; EmpI.: 6,200; 518. 
Mgr" Robert Taylor; Dist. Mgr" Dan Manly 
. ......•.. ..•.•.. ...•...•.••......•...•.. .• A'10911-10117 

Reier to Kernel, Union Carbide Corp., EIcIms. DIY. lor sales 
oIIIce information and lor distributor listings. 

LoceJ Sales Offices & Reps 
AL Huntsville .......................... .. 
AZ Tempe .............................. . 
CA Encino .............................. . 
CA Newport Beach ...................... . 
CA Santa Clare ........................ .. 
CO Englewood .......................... . 
FL Ft lauderdale ...................... .. 
FL Orlando ............................ .. 
GA Norcross ............................ . 
IL Schaumburg ........................ . 
IN Carmel .............................. . 
MO Columbia ........................... .. 
MA Stoneham .......................... .. 
MI Farmington Hills .................... .. 
MN Edine ................................ . 
NY Elmsford ............................ . 
NY Liverpool ............................ . 
NC ReIeigh .............................. . 
OH Columbus .......................... .. 
OK Tulsa ........... l .................... . 
PA ExIon ................................ . 
SC Greenville .......................... .. 
TX Austin .............................. .. 
TX Irving ........... , .................... .. 
WA KIrkland ............................ .. 

205-630-1090 
602-831-2151 
818-609-7561 
714-640-9320 
408-986-0424 
303-790-0494 
305-731-2187 
407-855-8886 
404-441-7701 
312-517-1030 
317-944-7756 
301-992-5600 
617-278-0400 
313-488-5850 
612-929-4642 
914-347-4390 
315-45HI720 
918-872-2877 
614-865-3330 
918-664-8592 
215-363-8310 
803-242-5789 
512-458-3181 
214-556-0009 
206-628-4853 

KELTRON CORP, Miniprinters Div. 225 Crescent St, 
KAY-TOWNES, Div. of AIco Indusbies, Inc.. P.o. Box Waltham, MA 02154, Tel: 617-894-8700. TELEX: 948197, KEMTRON CIRCUITS & ELCTRNS. CORP. 110 S. 

593,Rome,GA30161,TeI:404-291-9871,TWX:8100764- FAX: 617-898-9602; FSC No.: 18682; EmpI.: 250; 518. LongBch.Ad.,RockvIIIeCentre,NY11570,TeI:51&-76e-
4609; EmpI.: 60; 518. Mgr" Charles S. Ford Mgr" Steven P. Sargent 2772; EmpI.: 7; 518. Mgr" Walter Carlock 
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M.S. K 

M.S. KENNEDY CORP, Sub of Hybrilonics, Inc, 8170 
Thompson Rd, Clay, NY 13041, Tel: 315-6W-9201, FAX: 
315-6W-8023; FSC NIl: 51651; Empl: 41; Sis. Mgr: Greg 
Overend 

KENTRON, INC, P.O. Box 142, Cedarburg. WI 53012-0142, 
Tel: 414-377-3733; SIs. Mgr: Kenneth L KroIski 

KEN-TRON MFG, INC, 1204 Industrial Dr. Owensboro, 
KY 42301, Tel: 502-684-0431, TELEX: 20-4305, FAX: 502-
684-0435; E""l: 1 00; SIs. Mgr: J. Douglas 

KEPCO, INC., 131-36 Sanford Ava, Flushing, NY 11352, 
Tel: 718-461-7000, TWX: 710-582-2631, FAX: 718-767-
1102; Empl: 300; Sis. Mgr: Paul Binnan; Disl. Mgr: Paul 
Binnan ......... : ......................... 001851·1885 

Looal Sales Offices & Reps 
AI. Huntsville, W. A Brown, Inc. .........• , 205-830-9224 
AZ Phoenix, Aztec Entprs. ................ 602-944-9185 
CA Los AIam~os, Reed Elcirn Mktg. ...... 213-598-6676 
CA San Diego, Earle Assocs.,lnc .......... ' 619-278-5441 
CA Sunnyvale, N-S Westronics ........... 408-745-1102 
CO Denver, Aztec E~ ................. 303-779-5285 
CT Bethe~ Ray Perron & Co, Inc. . . . . . . . . . 203-798-0261 
CT Farmington, R Perron Ccl ............ 203-673-4825 
DC Washington, Eastern Instrrnn. Corp. ... 301-364-8500 
Fl Ft Lauderdale, W. A Brown Instrs., Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305-776-4055 
Fl Melbourne. W. A Brown Instrs., Inc. ... 407-723-0776 
Fl Orlando, W. A Brown Instrs., Inc. ...... 407-648-9660 
GA Allanta, W. A. Brown Instrs., Inc. ....... 404-449-7160 
KS Kansas C~, ATECH, Div. 01 ATA, Inc. 

....................................... 913-268-9644 
MD Baltimore, Eastem Instrmn. Corp. ..... 301-792-7039 
MA Boston, R Perron Co .................. 617-449-6162 
MI Detroil, Carter McConnic & Peirce .... 313,477-7700 
MN S. St Pau~ Northport Engrg. .......... 612-457-8000 
Me St Louis, ATECH, Div. 01 ATA, Inc. . ... 314-576-2884 
NH Merrimack, Ray Perron & Co. Inc ...... 603,424-4423 
NJ Woodcliff Lake, Eastern Instrmn. ...... 201-664-Q9()7 
NM Albuquerque, Techn. Mktg. Assoc. .... 505-345-8921 
NY Liverpoo~ NTS Assocs., Inc. ........... 315-451-1091 
NC Cary, W. A Brown Instrs., Inc. . ........ 919-460-1120 
OH Cleveland, Carter McCoonic & Peirce 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 216-826-0400 
OH Dayton, Carter McCormic & Peirce .... 513-836-0951 
OK Tulsa, Airep Elclms. ',.".~ ...... -.... 918-494,7711 
OR Beaverton, H. Levinson Co. . .......... 503-690-1312 
PA Philadelphia, Eastern Instrmn .•........ 215-355-7700 
PA Pittsburgh, Carter McCormic & Peirce 

.. . . . .. . . . . . . . . .. .. . . . . . .. . .. .. . .. . . . .. 412-826-3800 
TX Austin, Airep Elclms. .................. 512-327-0778 
TX Dallas, Airep EIcIms. .................. 214-349-4360 
TX Houston, Airep Elclms. .. .. .. .. .. .. .. .. 713-944-8171 
LfT Ogden, Aztec Entprs., Inc ............... 801-821-1655, 

801-355-9256 
WA Seattle, H. Levinson Ccl .............. 208-362-1300 
WI Milwaukee, Star Engineering .......... 414-645-3680 
Can Calgary, Alberta, Digidyne, Inc. ........ 403-262-7744 
Can Montreal, DigiDyne Inc. ............... 514-f?31-1891 
Can Ottowa, Ont, Digidyne, Inc. ............ 613-727-5632 
Can Rexdale, Ont, Digidyne, Inc. . . . . . . . . . .. 416-674-0444 
Can Vancouver, B.C, Digidyne, Inc. ........ 604-738-0114 

KEPRO CIRCUIT SYSTEMS, 630 Axminister Dr, Fenton, 
Me 63026, Tel: 314-343-1630; Ernpl.: 17; Sis. Mgr: Jell A. 
Keil; Dis!. Mgr: Jell A. Keil 

KEPTELI ARMIGER, 56 Park Ad, Tinton Falls, NJ 07724, 
Tel: 800-526-3697, 201-369-8800; ErnpL: 300; SIs. Mgr: 
Kathy Plesnarski; Dis!. Mgr: Larry Bucknell 

K-ETI 
Over 

100.000 
Counters 
in Stock 

I 
STOP 
, 

The 
Largest 
Relay & 

Switches 
Distributor 

In the World. 

Orders PlacBII by 3:00 p.m. are 
Shipped the Same Day 

213) 452·1229 (415) 835-1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

San'" Monlc_, Col 90404 OtIkltlncl. Col 94606 

Manufacturers and Sales Offices Directory 

KESSLER·ELLIS PRODS., 120 1st Ave., Atlantic 
Highlands, NJ 07716, Tel: 201-291-0500, 800-631-2165, 
TELEX: 13-2496-, FAX: 201-291-8097; FSC No.: 28222; 
Empl.: 85 .. .. . . . . . . . . . . .. . .. .. . . .. . .. .. .. . . . . ... 001150 

Local Sales Offices & Reps 
AI. Brimingharn, Bryco ................... 205-672-9760 
CA Costa Mesa, FlW .................... 714-751-7512 
CA Hayward, FlW . .. .. . .. .. .. .. .. .. .. .... 415-786-9070 
CA San Diego, FlW ...................... 619-277-0993 
IN Indianapolis, Ronald Ray & Assoc ..... 317-841-9144 
MA Salem, COM Assocs. ................. 617-741-3166 
MI Southfield, Bill Coombe Sis. Co.. .. .... 313-355-1511 
NJ Stanhope, Nota-Tel< .................. 201-347-1490 
NC Kernersville, Heritage Elctrl. Sis. Assocs. 

.. .. . . .. . .. . . .. . . . . .. . . . . . .. . . . . . .. . . .. 919-996-4374 
OH Chagrin Falls, RPM Indl. Sis. .......... 216-247-3295 
TX Dallas, Devices, Inc. .................. 214-991-1202 
WI Oconomowoc, Atlas Instr ....•.•.•..•.. 414-367-8759 

Local Dislributors 
AZ Tempe, CMI .......................... 602-431-0015 
CA Costa Mesa, FIW ..................... 714-751-7512 
CA Dublin, Standard MeIer Lab . . . . . . . . . .. 415-828-4837 
CA Los Angelas, EI.L Inslrs. • . .. . .. . .. .. .. 213-885-7020 
CT Middletown, EI.L Instrs. . . . . . . . . . . . . . . . 203-346-8846 
Fl Bartow, Chernco Elec. Supp ........... 813-533-3165 
Fl Lakeland, AM) Equipment ............ 813-646-1467 
Fl St Petersburg. Chemco Elec. Supp .... 813-577-7774 
Fl Tampa, Chemco EIec. Supp ........... 813-621-8611 
GA Norcross, A A Elec. ........... :....... 404-449-8670 
HI Honolulu, Process Valve & Control ... 808-834-7675 
IL La Salle, ~1eIe Indl Entprs. ....... 815-224-1485 
IN Indianapolis, Farrell Argast ............ 317-546-4041 
IA Cedar Rapids, Crescent Electric ...... 319-363-8191 
IA Cedar Rapids, Hupp Elec. Motors ..... 319-368-0761 
IA Davenport, Hupp Elec. Motors ........ 319-322-3168 
LA W. Monroe, Weaks Supp. Co. ......... 318-323-8831 
ME Bangor, Holmes Distrs. ............... 207-942-7357 
ME Portland, Holmes Distrs. .............. 207-774-5901 
MD Sparks, EI.L Instrs. ................... 301-771-4800 
MA Burlington, ELL InSlrs. ................ 617-272-9450 
MA W. Springfield, Control Engrg. ......... 413-781-1330 
MA Wilmington, Stan. EIec. Supp. ......... 617-658-5050 
MI Ann Arbor, Madison Elec. ............. 313-865-6131 
MI Ann Arbor, McNaughton & McKay ..•. 313-995-9515 
MI Jackson, Madsion EIec. ............... 517-783-2735 
MI Kalamazoo, Madison EIec. ............ 616-342-1965 
MI Madison Hgts., McNaughton & McKay 

Me Maryland Hgis., French Gerteman Elec. 

Me St Louis, ISL ........................ . 
NH Manchaster, Holmes DiSlrs. .......... . 
NJ Cinnaminson, IMS Distribution ....... . 
NJ Green Brook, Apparalus Elctrl.·Supp .. . 
NY Clarence, Trott EIcIms. .............. . 
NY Elmira, Brady Supp. ................. .. 
NY Pittsford, Trott Elctrns. ............... . 
NY Rochester, Niagara Electric .......... . 
NC Charlotte, Coun~ Inc. ............... .. 
NC Charlotte, Trott Elclms. ............. .. 
OH Cleveland, Pioneer Stan. ............. . 
OH Solon, Pioneer Dayton ............... . 
OH Toledo, Girkins Elec ................. .. 
OK Oklahoma~, Tel< Rep ............. . 
OR Portland, Westcon, Inc. ............ : .. 
PA Carnegie, Flow Media, Inc. .......... .. 
PA Newtown Square, 001 ............... . 
SC Spartanburg, Roberts Electric ........ . 
TN Nashville. A A Elec. .................. . 
TX Houston, Texas Technical ........... . 
LfT Saft Lake ~, Stuart Electric ....•...• 
VA Ashland, Hanover Controls •.......... 
WA Kent, CB Parsons .......•............. 
WI Oconomowoc, Alias Instrs. ........... . 

313-399-7500 

314-569-3122 
314-535-5760 
603-669-5060 
609-862-1770 
201-752-8400 
718-834-8500 
607-733-6591 
716-586-8251 
716-271-1223 
800-832-0422 
704-376-2237 
216-587-3600 
513-238-9900 
419-478-5600 
405-947-8088 
503-283-0132 
412-276-8055 
215-359-1000 
803-574-9350 
615-832-8832 
713-526-0656 
801-466-8603 
804-798-2007 
206-882-3222 
414-367-8759 

FAX: 312-390-9338 
KESTER SOLDER DIV., Litton SY8-, Inc., 515 E 

Touhy Ave, Des Plaines, Il 60018, Tel: 312-297-1600, 
TWX: 910-221-2100; ErnpL: 350; SIs. Mgr: Robert 

. J.Murphy; Dist. Mgr': Cart Voelkel. •. . .•. . . . .. .• C.1750 

Local Sales Offices & Reps 
CA Anaheim ............................. 714-871-0280 
NJ Newark ............................... 201-589-0246 

KETEMA/RODAN DIVISION, 2900 Blue Star St. 
Anaheim, CA 92806, Tel: 714-630-0081, TWX: 910-591-
1884, FAX: 7f4-830-4131; FSC No.: 
15454;DESC-EQP-75-1367; Empl.: 170; Sis. Mgr: J.F. 
catrambone............ .. . . . . . . . .. . .. . . .. B.1898-19OO 

Local Sales Offices & Reps 
AI. Huntsville, Alpha Mktg. .............. .. 
AZ PhOenix, TC Elcirn Sis., Inc. ........ .. 
AZ Scottsdale, TC Elcirn Sis., Inc. .......• 
CA Los Angelas, Landa & Assocs., Inc. ..• 
CA San Jose, Arnold Tech. SIs. ......... .. 
CO Westminster, Straube Assocs. .•...... 
Fl Coral Springs, H.A., Inc. .............. . 
Il Downers Grove, Richmar EIcIms. ....• 
IN Ft Wayne, Menze Sis. Ccl ........... , 
KS Parker, S. W. Assocs., Inc. ............ . 
MA Frarninghern, Marathon SIs. Ltd ..... . 
MN Mendola Hgts., G-II Sis. .............. . 
Me St Louis, Abrams & Assocs. ......... . 
NJ Bellmawr, TAl Corp. ................ .. 
NY Melville, Comtronic Assocs. .......... . 
NY Syracuse, Canavan-Scanlon Assocs. 

NC Charlotte, Arthur, Harris Assocs. ...•.. 
TX Plano, Richmar EIcIms. Corp. ......•.. 
TX Round Rock, Richmar EIcIms. Corp. .. 
LfT Salt Lake ~. Straube Assocs. ...... . 
WA Vancouver, R Over Sis. ............. .. 

Looal Distributors 
AZ Tempe, Elcirn Supp. ................. . 
CA Los Alamitos, permag Pacific Corp. .. . 
CA Riverside, Elcirn Supp. .. ............ . 
CA San Diego, Elcirn Supp. ............ .. 
CA Sunnyvale, Perrnag Sierra ........... . 
CO Denver, permag CofJl .............. .. 
GA Norcross, Permag S.E Div. . •.....•... 
IL Elk Grove V~ Perrnag Can. Div ....... . 
MA Billerica, Permag N.E Div. .. ......... . 
MN Eden Prairie, Permag Minnesota Div. 

NY Hauppauge, Fairmont EIcIms. ......•.. 
NY Hicksville, Perrnag Atlantic Div. . ..... . 
OH Toledo, Permag Magnetics Div. .. ... .. 
TX Richardson, permag S.W. Div. . ....•.. 
WA Bellevue, Permag N.W. Div ........... . 
Can Mississauga. Ont, R-Theta, Inc. .•...•. 

205-533-0786 
602-994-5153 
602-99+5153 
213-679-0770 
408-954-0400 
303,426-0890 
305-752-7520 
312-968-0118 
219-747-5616 
913-896-6552 
508-875-3586 
612-454-3086 
314-569-0447 
609-833-2600 
516-249-0505 

315-437-1271 
704-542-9338 
214-424-8388 
512-255-2551 
801-263-2640 
206-895-6179 

602-276-1199 
213-59+6515 
714-543-9214 
619-693-8222 
408-738-1080 
303-893-8612 
404-448-4998 
312-956-1140 
617-863-7500 

612-934-4635 
516-231-3313 
516-822-3311 
419-365-4621 
214-6W-1121 
206-882-2507 
416-890-0221 

KEWAUNEE SCIENTIFIC CORP, Technical 
Workstation Div,901 FM 20, P.O. Box 930, Lockhart, TX 
78644, Tel: 512-398-5292, TELEX: 752706, FAX: 512-398-
5104; Ernpl: 165 (This Location) 800 (Company Wide); 
Sis. Mgr: Frank Johnson, Dir. SIs./Mktg. 

FAX: 814-781-7648 
KEYSTONE CARBON, thermistor Dlv., 1935 State 

Street, St Marys, PA 15857, Tel: 814-781-1591, TELEX: 
91-4517; FSC NIl: 75-;163; Empl: 1200; SIs. Mgr:JohnA. 
Brock; Dis!. Mgr: John A Brock ......... a·1901·1903 

Local Sales Offices & Reps 
CA Orange, EI Dorado Sis. .............. . 
CA Redwood ~, Hickey lneis. Sis. ....••. 
CA San Diego, EI Doredo Sis. ........... . 
CT Wethersfield, W. laban! ............ .. 
GA Marietta, JJ. Arnold ................. .. 
IL Palatine, David J. Brock ............. .. 
IN Fort Wayne, A.O. Wh~eseIl & Assocs. 

IN Indianapolis, RO. WMeseIl & Assocs. 

714-538-7252 
415-59+9978 
619-549-2202 
203-529-0048 
404-427-1062 
312-359-0955 

219-432-5591 

. . • . . . . . • . . . • . . • . . . . . . . . . • . . . . . • . . . . . • . 317-359-9283 
IN Kokomo, A.O. WMeseIl & Assocs. .... 317-457-9127 
KS Shawnee, Benson Engrg. ............. 913-491-4446 
MI Farmington Hills, J.L Montgomery Assocs. 

... . . . . . . .. ........ .. ....... ... . . ... ... 313-489-0099 
MN Minneapolis, Dave Marrone ., ..•...... 612-566-8573 
Me St Louis, Frank H. Ring . . . . .. .. . ..•. .. 314-863-2511 
NY Rochester, Foster & Weger ..........• 716-365-7744 
OH Cincinnati, RO. WhHese11 & Assocs. . .. 513-521-2290 
OH CleVeland, RO. WMesell & Assocs. .• 216-447-9020 
OH Columbus, RO. WhHeseIl & Assocs. .• 614-888-9396 
OH Dayton, RO. ~esell & Assocs. ..... 513-298-9546 
NC Cary, J. E Shea....................... 919-481-2475 
PA Pittsburgh, RO. Wh~esell & Assocs. .. 412-963-6161 
TX Dallas, Benson Engrg. ................ 214-352-7541 
TX Houston, Benson Engrg. .............. 713-672-2194 
EXP NY, Inwood, Minthorne Int'L ........... 516-239-0767 
Can Burlington, Ont, Donald J. HyslOp .. • .. 416-333-3520 

Local Distributors 
AZ Scottsdale, Allied EIcIms. ............. 602-990-9549 
CA Garden Grove, Allied EIcIms. ......... 714-554-0731 
CA Inglewood, Newark EIcIms. ........... 213-671-7066 
CA Redwood C~, Hi-Cor . .. .. .. . .. .. . .. .. 415-368-5067 
CA Sants Clara, AIDed EIcIms. ............ 408-727-1690 
CO Wheatridge, Allied EIcIms. ............ 303-425-7144 

724 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sa,es Offices Directory 
FL Ft Lauderdale, Alfied Elclms. ..•.....• 305-48tHl5oo 
GA AlIanIa, Alfied EIcIms. •...•.••.••..•..• 404-237-3366 
II. Chicago, Newark EIcIms. ..•...•..•..• 312-638-4411 
II. Elgin, Allied EIcIms. '" •.•..• , . • . . . . . . • 312-697-8200 
MA Wilmington. Allied EIcIms. ............ 617-942-0150 
MI Westland, Allied EIcIms. .............. 313-595-6565 
MN Minneapofis, Allied EIcIms. .. . . . . . . . . . . 612-55~9545 
MN Thiel River Falls, Digi-Key Corp. .... 1-800-344-4539 
MO St Louis, Alfied EIcIms. ......•....•... 314-87&-1229 
NJ 
NJ FrenchtOWl\ Sintec ................... 201-996-4093 
NJ Springfield, Newark EIcIms. ........•.. 201-376-9500 
NY Mineola. AIRed EIcIms. •..•...•........ 516-24&-2360 
NC Cary, Allied EIcIms. ...••.•..•..•...... 919-467-0720 
OH Willoughby, Altied EIcIms. .... "....... 216-951-()908 
OK Tulsa, Allied EIcIms. ..•..••.••.•...... 91&-663-7630 
PA BaJa Cynwyd, AIDed EIcIms. •..•...... 215-867-6940 
TX Ft Worth, Allied EIcIms................ 817-336-5401 
TX Ft Worth, Allied EIcIms.............. 1-800-228-6705 
TX Houston, AIDed EIcIms. ............... 713-445-7123 
VA Alexandria, Allied EIcIms. ............. 703-836-5002 
WA Seattle, Allied Elclms. . . .. . .. . . .. . .. . .. 206-767-5n2 
WI Milwaukee, Allied EIcIms. ............. 414-463-2662 

KEYSTONE ELECTRONICS CORP. 31-07 20th Ad., 
Astoria, NY 11105-2017, Tel: 716-958-6900, TB.EX: 35-
3700, FAX: 71&-95&-9040; FSC No.: 91833; EmpL: 80; Sis. 
Mgr: Charles Gold 

KEYTEK INSTRUMENT CORP. 260 Fordhem Ad., 
Wilmington. MA 01887, Tel: 508-658-0880, TB.EX: 
951389 KEYTEK BURL, FAX: 508-657-4803; Sis. Mgr: 
Michael Hopkins 

KEYTEK KEYBOARDS CANADA INC. 16 Mary St, 
Units 3 & 4, Aurora, Ontario, Canada l4G 3W8, Tel: 416-
727-9491, FAX: 41&-727-7118; EqlL: 20 

kgs 
FAX: 818-798-1466 

KGS ELECTRONICS, INc.. 2029 N. Uncoln Ave., 
Pasadena, CA 91103, Tel: 816-79&-0786; EmpL: 50 
............... : . . • . . • . . . . . . . . . .. . . . . . . . . .. 002206-2207 

Local Sales Offices & Reps 
TX Hurst, McGanah & Assocs. ........... 817-268-3557 

WALTER KIDDE, P.O. Box 1147, Wake Forest, NC 27587, 
Tel: 91~556-8811, TB.EX: 802569 WAlTKlDDE, FAX: 
91~55&-n66; EmpL: 250; SIs. Mgr: Anay Halasz 

KI. INDUSTRIES INC. P. O. Box 166, Elmhurst, Il60126, 
Tel: 312-449-1990, TB.EX: 721498; EmpL: 30; Sis. Mgr: 
Henry W. Faller 

FAX: 213-542-4943 

NM Albuquerque, VIC Myers Assocs., Inc. 

NY Rochester, EIC Elctms. ..............• 
OH Chesterland, EQS Sys., Inc. ....•...... 
OH Dayton. EQS Sys., Inc. .........•.....• 
OK Parkhll~ Scientific OVeS.-SW. . .•...... 
OR Portland, Syntek, Inc. •...............• 
PA Pittsburgh, EQS Sys., Inc. .•........... 
PA Springhouse, Scientific Oves. East .... 
TX Aus!il\ Scientific Oves. SW .........•• 
TX Houston, Scientific Oves. SW ........ . 
TX Richardson, Scientific Oves. SW ..... . 
UT Salt lake City, Intermountain Instrs. .. . 
VT Shelburne, Eastronix ................ . 
WA Kirkland, Syntek, Inc ................••. 
WI Milwauk.ee, Sector Engrg. SIs. ...•..•.. 
PR San Juan, David S. Ternent .......... . 
Can Bumaby, Be, Interfax Sys., Inc. ......•. 
Can Mississauga, Ont, Interfax Sys., Inc. .. . 
Can Nepean, Ont, Interfax Sys., Inc. ...... . 
Can St Laurent, Que., Interfax Sys., Inc. ... . 

KILO 
INJERN'ATIONAl 

505-684-6878 
716-544-4392 
216-7~2222 

513-236-7676 
916-457-4868 
503-638-6793 
412-261-2604 
215-643-3335 
512-442-6215 
713-864-1711 
214-231-8106 
801-487-3151 
802-985-3743 
206-488-0394 
414-352-8280 
~762-2688 

604-430-1410 
418-671-3920 
613-726-8888 
514-33&-0392 

FAX: 714-596-8023 
KILO INTERNATIONAl. 2118 D Street, La Verne, CA 

91750, Tel: 714-593-4626; FSC No.: 05129; EmpL: 50; Sis. 
Mgr: James T. Davis; Dis!. Mgr: James T. Davis 
......••.•................•..•......•...•...••... A'2113 

Corporation 

FAX: 805-684-9679 
KILOVAC CORP., Box 4422, Santa Barbara, CA 93140-

4422, Tel: 805-684-4560, TWX: 910-336-1141; FSC No.: 
18741; EmpL: 103; Sis. Mgr: Patrick McPherson, VP Sis. 
& Mktg. ......•.•..•...• '" •.••.. , .. , " . ••. 8'1552-1557 

Local Sales Offices & Reps 
CA Campbel~ Kottmeier Assocs. ......... . 
CA Tarzana, High Voltage Sis. ........... . 
GA Atlanta, Electro Tech ................ . 
Il Elgil\ Gassner & Clark, Inc. ....•....•. 
IA Cedar Rapids, H. R Brown SIs. Co. . .. 
KS Olathe, M. E Bettis Co. . •......•.•.... 
KS Wichita, M. E Bettis Co ...........•.... 
MD Columbia, Tyler Griffin Co. .......•.... 
MN Osseo, Gaffney SIs. .................. . 
MO St louis, Abrams & Assocs. ......... . 
NM Albuquerque, Cleveland Entprs., Inc. .. 
NY Greal Neck Trionic Assocs. ......... . 
NY Rochester, Lamb Comp., Inc. ......... . 
NY Syracuse, Lamb Comps., Inc. ........ . 
NC Winston-Salem, DGW, Inc. ..•......... 
OH Cleveland, Electronic Components, Inc. 

40&-371-8700 
816-861-9194 
404-262-1522 
312-695-9540 
319-366-0635 
913-764-0621 
316-265-8250 
301-995-1215 
612-425-5464 
314-5~7 

505-265-7893 
516-466-2300 
716-323-1250 
315-455-2469 
91~768-7166 

....................................... 216-331-5330 
OH Columbus, Electronic Comp.lnc. ...•. 614-231-2318 
OH Miamisburgh, Electronic Comps., Inc. 

KIKUSUI INTERNATIONAL CORP,,19601 Mariner ~ 
Ave., Torrance, CA 90503, Tel: 213-371-4862, 800-545- TX 

TIgard, Components West, Inc. .•....•. 
Paoli, Tyler Griffin Co. . ..........•..•. 
Dallas, CaJon Sis. Co ...•.........•..•. 

513-866-3340 
503-884-1671 
215-647-1550 
214-243-4718 
206-885-5880 

8784, TWX: 910-34&-7648 .. 001309,1435,1886-1888 

Local Sales Offices & Reps 
Al Huntsvilla. Morard & Co.(MOCO) ..... . 
AZ. Chandler, Vic Myers Assocs. ......... . 
CA Carson, Amasco South ..•..•......... 
CA Sunnyvale, Amasco North ........... . 
CO Aurora, R & R Instrmn ............... . 
CT Madison, Eestronix, Inc. .......• " •.••. 
FL Melbourne, EMS, Inc. ...••..•......... 
FL Plantation, EMS, Inc. ...............•.• 
FL Sarasota, EMS, Inc. ...............•..• 
HI Honolulu, Honolulu EIcIms. •.•..•.•..• 
Il Elmhurst, Sector Engrg. Sis. ..•..••..• 
IN Indienapolls, Sector Engrg. Sis. ......• 
KS DeSoto, Midlec Assocs. .............. . 
MDWheaIon, 8rimberg Sis. (Power Supp.) 

MA Bedford, Eastronix ..•.••..•..•...•.... 
MI Plymouth, EQS Sys., Inc. ..•..•..•..... 
MN Minneapolis, Sector Engrg. SIs. .....•. 
MO St Louis, Midlech Assocs. ........... . 
NJ Teaneck, Scientific Oves. East ....... . 

205-881-5988 
602-241-9324 
213-516-8561 
40&-733-8690 
303-340-8728 
203-421-4514 
305-724-1027 
305-587-7146 
813-923-2804 
806-~5564 
312-530-7850 
317-842-1120 
913-441-6565 

301-946-2670 
617-275-5n5 
313-455-7920 
612-593-1809 
314-275-8666 
201-837-1035 

WA Redmond, ConlJOnents West, Inc. ..•. 
Can Brit Columbia, Macorn Agencies, ltd 

604-271-2661 

KINEMETRICS/SYSTEMS, Kinemetrics, Inc., 222 
Vista Ave., Pasadena, CA 91107, Tel: 81&-795-2220, 
TB.EX: 67-5402; Empl.: 65; SIs. Mgr: A M. Sereci 

KINEMETRICS/TRUETIME, 3243 Santa Rose Ave, 
Santa Rosa, CA 95407, Tel: 707-526-1230, TElEX: 
176687 (TRUETIME SARO), FAX: 707-527-6640; EmpL: 
45; Sis. Mgr: R J. Dlelman 

KINETIC SYSTEMS CORP., 11 Maryknoll Dr. Lockport, II. 
60441, Tel: 815-636-0005, TWX: 910-63&-2831, FAX: 815-
838-4424; EmpL: 170; Sis. Mgr: R H. Brislan 

KINGS ELECTRONICS CO, INC. 40 Marbiedale Ad., 
Tuckahoe, NY 10707, Tel: 914-793-5000, TB.EX: 
6818293 or 6818032; EmpL: 550; Sis. Mgr: Fred Pack; 
DiBt. Mgr: Ed lagartofF. Dellaiancano 

KLOCKN 

KIPP & ZONEN, Enraf-Nonius, 390 Central Ave., 
Bohemia, NY 11716, Tel: 516-~2885, 800-645-1025, 
TB.EX: 0960250, FAX: 516-58~2088; Empl: 25; SIs. 
Mgr: Wm Novack; Dis" Mgr: Wm Novack 

KISTLER-MORSE, P.O. Box 3009, Redmond, WA 98073, 
Tel: 206-881-8000, FAX: 206-883-4693; SIs. Mgr: Stan 
lsenhalh 

KLC/KARL LAMBRECHT CORP. 4204 N. Uncoln Ave., 
Chicago, Il 60618, Tel: 312-472-5442, TElEX: 759819, 
FAX: 312-472-2724; EmpL: 29; SIs. Mgr: Raymond 
Lambrecht 

KLM ELECTRONICS:MIRAGE/KLM, 16890 Church St, 
P.O. Box 1000, Morgan HiI~ CA 95037, Tel: 4O&-n~7363, 
FAX: 4O&-n~; Empl: 250; SIs. Mgr: John J. 
ConciaIdi 

Over 20,000,000 
Components In Stock 

HARDWARE 
• STAND-OFFS/SPACERS 
• PLUGS & JACKS 
• BATTERY HOLDERS 
• TERMINAL BOARDS 
• ELECTRONIC HARDWARE 

Same Day Turnaround Available 

CALL 

1-800-458-0512 
(814) 476-7774 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 725 



KMCSY 
KLOCKNER MOELLER, 4 Strathmore Rd., Natick, MA 

01760, Tel: 508-855-1910, TELEX: 94-8434; E~: 250; 
Dist. Mg, c P. Feruglio 

KMC SYSTEMS, INC, 140 Greenwood Ave. (Bldg. 3), 
Midland PI<, NJ 07432, Tel: 201-447-0007; EmpL: 120; Sis. 
Mg,: E. Verder 

Local Sales Office.s & Reps 
UT BountiM Lectro~ Inc. ................. 801-292-7674 
Can Downsview, Ont, OispIayco, Ltd ...... 416-683-6405 

KNIGHTFIRE TECHNOLOGY, 2139 University Or, 
St&211, Coral Springs, FL 33071, Tel: 305-344-3682, FAX: 
305-752-4353; FSC No.: FSC 6130; E~: 4; Sis. Mgr: 
Sue Pantelakis 

KNOWLEDGEWARE, INC, 3340 Peachtree Rd., N.E., Ste. 
1100, Atlanta, GA 30326, Tel: 404-231-8575, TE.LEX: 
544OBO; FSC No.: 7030-0003; EmpL: 1406; Sis. Mg, c 
Donald P. Addington 

KNOWLES ELECTRONICS, INC, 3100 N. Mannheim 
Rd., Franklin Park, 1l60131, Tel: 312-455-3600, TWX: 433-
0330, FAX: 1-312-455-9203; SIs. Mg'c Reginald G. 
Garratt, VP-Mktg. 

~<OA' FAX: 814-362-8883 
KOA SPEER ELECTRONICS, Bolivar Or, P.O. Bo~ 547, 

Bradford, PA 16701, Tel: 814-362-5536, TELEX: 91-4404, 
TWX: 510-695-5921; FSC No.: 09021; ErnpL: 3000; Sis. 
Mgr: L G. Holzwarth; Dist. Mg': L Rice . 
.................................... A.1099, 1966-1910 

Local Sales Offices & Reps 
AL Huntsville, Cartwright & Bean ........ . 
AI. Phoenix, Howe & Howe Sis. ........ .. 
CA 

205-830-1540 
602-264-7971 

CA 
CA 
CA 
CO 
CO 
CT 

Garden Grove, ELSCO Elctms. ....... 714-891-4621 
San Diego, Westrup .................. 619-566-6580 
Santa Clara, Caltron Comps. .......... 408-980-0181 

Boulder, R G. Entprs, ................. 303-447-9211 
E Hampton, Northeast Representatives 
. . . .. . . . . . .. . .. .. .. . .. . .. .. .. . . . . . . .. .. 203-866-6030 

FL 
FL Altamonte Springs, APM Assocs. .... . 
FL Ft Lauderdale, APM Assocs. ......... . 
FL Tampa, APM Assocs. ................ . 
G.A Norcross, Cartwright & Bean ........ .. 
Il Arlington Hgts., C. L Greenslade Sis. 

IN Fort Wayne, John F. KiHoil .......... .. 
AI. Overland PI<, Spectrum Sis. ........ .. 
LA Covington, Cartwright & Bean ....... . 
MA Hingham, Northeast Representatives 

MI 
MN 
MS 
MO 
NH 
NM 
NY 
NY 
NY 
NY 
NY 
NC 

Tro)" C. B. Jer1sen & Assocs. ........ . 
Edina, Grayden & Flemmer .......... . 
Jackson, Cartwright & Bean ........ .. 
Hazelwood, Spectrum Sis. .......... .. 
MiHord, Northeast Representatives ... . 
Albuquerque, SynTech .............. . 
East Rochester, Tri-Tech Elctms. .... . 
Endwel~ Tri-Tech Elctms. ........... .. 
Fayetteville, Tri-Tech Elctms. ........ . 
Fishkil~ Tri-Tech EIctms. ............ .. 
Great Neck, MOS Assocs. .......... .. 
Charlotte, Cartwright & Bean ........ .. 

407-869-6831 
305-978-9941 
813-886-2457 
404-368-0160 

312-593-3450 
219-483-6208 
913-848-6811 
504-892-1780 

617-749-8700 
313-643-0506 
612-941-1120 
601-981-1170 
314-731-5151 
803-880-8199 
505-268-7951 
716-385-6500 
607-754-1094 
315-446-2881 
914-897-5611 
516-487-3966 
704-536-0303 

r&M Klockner 
~ OEI.J.ER 

ELECTRICAL & ELECTRONIC CONTROLS & SYSTEMS 

fUll LINE AUTHORIZED DISTRIBUTOR 

0~rt 
ELECTRIC SWITCHES 

INCORPORATED 

2478 fletcher Dr., los Angeles, California 90039·2897 

\ 
Toll 800.-421-8855 Call 

CA:800-252-4640 
TEL:213-660-1310 I 
FAX:213-660-51301 

SEE .COMPLET~ PRODUCT LINE UNDER SWITCHES 
SECTION-StOO. FREE CATALOG 31EM on REQUEST 

Manufacturers and Sales Offices Directory 
I 

NC Raleigh, Cartwright & Bean ........... 919-876-4130 I OH Cleveland, Roberts Elect Corp. ....... 216-238-1711 
OH Cincinnati, John F. Ki"oil .............. 513-791-6150 OH Columbus, T.T.I ....................... 614-848-5770 
OR Beaverton, Earl & Bmwn Co..... 503-643-5500 OH Worthington, Reptron ................. 614-436-6675 
PA Wynnewood, Metz-Benham Assocs. .. 215-896-7300 OK Tulsa, AHair Co. . .. . . . . .. . . . . . . . . .. . . .. , 918-252-5781 

I 
TN~ Knoxville, Cartwright & Bean .......... 615-693-7450 OR Beaverton, Murphy Elctms. .........•. 503-642-2001 

Memphis, Cartwright & Bean ...... , ... 901-362-8345 PA Orexel HiI~ Kass EIctms. Dist ......... 215-449-2300 
Lewisville, Jim Hughes .... 214-221-1536 PA Erie, Rem Elctms. ..................... 814-453-5626 

I WA Redmond, Earl & Brown Co .......... 206-885-5064 PA Harrisburg, Cumberland EIctms. ...... 717-233-5883 
PR San German, Digit-Tech SIs. ......... 809-892-4260 PA Philadelphia, PEl/Genesis......... 215-673-0400 

Local Distributors PA Philadelphia, Shap ........... , ...... ,. 215-969-3300 
AL Huntsville, Reptron' .................. 205-722-9500 I PA Trevose, Seger Electronics ........... ~~t~~:~ 
AI. Fin. HiI~ ACD Inds. .. .. .. .. .. ... ...... 602-483-6412 RI Pawtucket, Major Edwards .......... .. 
AI. Glendale, Cameo Elctm Comps. , ..... 602-269-6201 TN Knoxville, Bondurant Bros. ............ 615-573-9151 
AI. Phoenix, Sterling Elctms. ............. 602-268-2121 TX Dallas, Shelley-Ragon ................ 214-349-2424 
AI. Tempe, Shelley- Ragon . . . . . . . . . . . . . .. 602-894-2058 TX EIPaso, ERA Electronics,lnc. .......... 915-855-3600 
AI. Tempe,T.T.L ......... , ................ 602-431-1191 TX FtWorth,T.T.I ........................ 817-831-8300 
AR Uttle Rock,Car~OI'>-Bates ............. 501-562-9100 TX Ft Worth, T.T.l.Inc. ................... 817-83H)441 
CA Laguna Hills, JACO Electronics ....... 714-837-6966 TX Houston, AHair Co ................ : .. . 713-462-3029 
CA Campbel~ Lartronics .................. 408-379-6454 TX Richardson, Anair Co .................. 214-231-5166 
CA Chatsworth, MIL -Comm Distrs. .... , . .. 818-998-3111 TX Richardson, Jaco ..................... 214-235-9575 
CA Chatsworth, Shelley-Ragon .......... 818-998-3333 TX Richardson, RSC Electronics ......... 214-644-3444 
CA Chatsworth, T.T.L ..................... 818-709-1010 TX Richardson, SAl ...................... 214-231-6330 
CA Costa Mesa, Eric Elctms. ............. 714-751-1185 WA Redmond, JACO ElecIfOnics .......... 206-881-9700 
CA Fountain Valley, Comps. Ctr ........... 714-979-0433 WA Redmond, Murphy Elctms. ............ 206-881-1234 
CA Fountain Valley, SMD, Inc ............. 714-557-4123 WA Redmond, Shelley-Ragon ............. 206-883-2220 
CA Garden Grove, NaIL Elctms. ......... 714-892-7749 WA Redmond, T.T.! ........................ 206-882-0291 
CA Irvine, KELEX ......................... 714-863-1230 WI Oconomowac, G W Elctms. ........... 414-567-9445 
CA Milpitas, T.T.t ................... .' .... 408-946-5577 Can Mississ.auga, Ont, Prelco ............. 416-678-0401 
CA Ora,nge, Ryno Elctms. ............... 714-637-0200 Can Montreal, Que., Prelco ................ 514-389-8051 
CA San Diego, Ryno EIctms. .,........... 619-453-8430 
CA San Diego, Shelley-Ragon ............ 619-453-7133 
CA San Diego, T.T.I. ...................... 619-587-4888 
CA San Jose, Distel ...................... 406-432-9290 
CA San Jose, Eric EIctms. .. .. . . .. .. . . .... 408-432-1111 
CA San Jose, Shelley Ragon ..... .,.... 408-432-0600 
CA Santa Clara, Components Ctr. ........ 408-988-3751 
CAe Sunnyvale, SAl ................ ,...... 408-745-0800 
CA Westlake Village, Distel .. , ........... , 805-495-9998 
CO Boulder, R G. Entprs. ................. 303-447-9211 
CO Denver, T.T.!. ......................... 303-429-6806 
CO Englewood, Shelly-Ragon Elec. Parts 

CT 
CT 
CT 
FL 
FL 
FL 
FL 
GA 
GA 
IL 

IL 
IL 
IN 
IA 
MD 
MD 
MD 
MD 
MA 
MA 
MA 
MA 
MA 
MA 
MA 
MI 
MI 
MI 
MI 
MN 
MN 
MN 
MO 

MO 
NE 
NY 
NH 
NJ 
NJ 
NJ 
NM 
NY 
NY 
NY 
NY 
NY 
NY 
NY 
NY 
NY 
NY 
NY 
NC 
NC 

Stratford, T.T.!. .. .................... .. 
Stratford, Utronics .................. .. 
Wallingford, Midstate Elctms. ........ . 
Orlando, m ........................ .. 
Tampa, Reptron EIee. ................ . 
Tampa, Shelley-Ragon ... , .......... . 
W. Palm Beach, Nurmi Elctm. Supp. .. 
Norcross, Reptron ................... . 
Norcross, T.T.!. .. .................... . 
Elk Grove Village, GBLIGoold Elctms. 

Lombard, Shelley-Ragon ............ . 
Rosemon~ Advent Elctms. .......... .. 
Indianapolis, Advent EIctms. ......... . 
Cedar Rapids, Dee Elctms. .......... . 
Baltimore, Radic EIee. Svc. Co. . ..... . 
Ba~ville, Radio Elee. Svc. . .......... . 
Columbia, Jaco Comps. ............ .. 
Columbia, T.T.I. ...................... . 
Billerica, Baldwin Comp. Ctr. ., ....... . 
Norwood, EMTEL Electronics ........ . 
Norwood, Gerber Elctms. ............ . 
Wilmington, J.V. EIctms. .............. . 
Wilmington, North Star Elect ........ . 
Wilmington, T.T.I. .................... . 
Woburn, Sterling Elec. .. ............. . 
Ann Arbor, Wedemeyer .............. . 
Farmington Mills, Advent EIctms. ..... . 
Livonia, Reptron Elctms. ............ .. 
St Clair Shore.s, SPEMCO .......... .. 
Eden Prairie, T.T.L .................. .. 
Hibbing, Minn Tech EIctms. ......... . 
St Pau~ Shelley-Ragon Elctms. ...... . 
Independence, Shelley-Ragon Elctms. 

St Louis, Franklin Elctms. ........... .. 
Lincoln, Scott Elctms. ........ , ....... . 
Las Vegas, Kiesub COlp .............. . 
Nashua, Brevan Elctms. ............ .. 
Mount Laure~ m InC. ............... . 
Mountainside, Enox Resistor Co; ..... . 
Parsippany, Fabe Electro SIs. ........ . 
Albuquerque, Betatron .............. .. 
Amherst, Standard Elctms. .......... .. 
Buffalo, SummH Distrs. .............. .. 
E. Syracuse, Add Elctms. ............ . 
Hauppauge, Fairmont EIctm SIs. ..... . 
Hauppauge, Jaco .................... . 
Melville, SAl ......................... . 
Rochester, Summil Distrs. . .......... . 
Ronkonkoma, Baldwin Corrip. Ctr ..... . 
Ronkonkoma, Prime Comps. ......... . 
Ronkonkoma, T.T.I. .............. : .. .. 
Valley Stream, L & S Elctms. ........ .. 
Greensboro, Golden Elctms. ......... . 
Raleigh, Southeastem Radio ......... . 

303-762-0670 
203-375-1400 
203-376-4201 
203-265-9900 
305-859-1000 
813-855-4656 
813-623-6560 
305-688-8553 
404-446-1300 
404-662-0911 

312-593-3220 
312-629-8833 
312-298-4210 
317-872-4910 
319-365-7551 
301-529-0500 
301-937-9100 
301-995-6620 
301-995-1331 
617-667-6710 
617-769-9500 
617-769-6000 
617-657-6523 
617-657-5155 
617-658-4700 
617-838-6200 
313-665-8611 
313-477-1650 
.313-525-2700 
313-771'2700 
612-944-5080 
218-262-5228 
612-642-2828 

816-254-3410 
314-993-5333 
402-466-8221 
702-733-3868 
603-869-7230 
609-234-6400 
201-654-7600 
201-299-1123 
505-821-1122 
716-691-3801 
716-887-2845 
315-437-0300 
516-231-3313 
51f>.273-5500 
516-293-2710 
716-334-8110 
516-588-5700 
516-737-1730 
516-737-2000 
516-561-2474 
919-294-4653 
919-828-2311 

KOEP PRECISION STANDARDS, INC., 121 Helen 
Street, 2nd F~ South Plainfield, NJ 07080, Tel: 201-757-
2220,'2277, TWX: 710-998-0503, FAX: 201-757-2332; 
FSC No.: 57114; Empt: 7; SIs. Mg'c Cythnia Koep; Dist. 
Mg,: N/ A ...................................... 001310 

Local Sales Office.s & Reps 
AI. Scottsdale, Williams Assocs. .......... 602-947-4297 
AI. Scottsdale, Williams Assocs. .......... 602-947-4287 
CA San Diego, Tech-Ser,lnc. .............. 619-222-1121 
CA Santa Clara, Tech-Ser, Inc............. 408-496-1004 
CA Torrance, Cutlas EIctms. .. . . . . • . . . . . .. 213-324-7360 
CA Torrence, Cutlas Elee. ................ 213-324-7360 
CA Torrence, Tech-Ser,Inc. ............... 213-370-7200 
CO Commerce City, Williams Assocs. .. . .. 303-289-5647 
G.A Rosswel~ T.S.Williams & Assocs. ... ,. 404-587-3353 
IL Schaumberg, K W.Meyers Co . . . . . . . . . 312-882-4608 
IN Indianapolis, KW.Meyers Co ......... 317-783-1030 
IA Cedar Rapids, KWMeyers Co ......... 319-363-8987 
KS Lenexa, Midtec Assocs.,Inc. ........... 504-734-8888 
LA Jefferson, Butler & Land Inc. . ........ , 504-734-8888 
MD SpaI1<s, Black & Assocs. .............. 301-472-2416 
MI Troy, Satullo Assocs,.Inc. ............. 313-585-4811 
MN Minneapolis, KW.Meyers Co .......... 612-920-7080 
MO St Louis, Mid-Tec Assocs. Inc. ........ 314-275-8866 
NJ Elmwood Park, L&M Assocs. .......... 201-797-0441 
NM Albuquerque, MG Electronics, Inc. .... 505-255-1638 
NM Albuquerque, Williams Assocs. .....•. 505-255-1638 
NY Farmington, Canavan-Scanlon Assocs. Inc. 

........ ,.............................. 716-924-7450 
NY Horsehead, Canavar>-ScanIon AssL>c. 

NY 
NY 
NC 
TX 
TX 
UT 
UT 
VA 
WA 

....................................... 607-739-0810 
NY Ci1y, L&M Associates ............. 212-243-6155 
Syracuse, Canavar>- Scanlon AssL>c. .. 315-437-1271 
Charlotte, Baesel & Assocs., Inc. ...... 704-375-1044 
Dallas, Butler & Land, Inc. ......... ....• 800-527-8870 
Houston, Butler & Land, Inc. .......... 713-896-0808 
Sa~ Lake City, Williams Assocs. ...... 801-532-7701 
Sa~ Lake City, Williams Assocs. Inc. .. 801-532-7701 
Ora,nge, Black & Assocs. .. .. .. .. .. .... 804-794-1315 
Seattle, Instruments & Representatives Assocs. 
. . .. . . . . . . . . . .. .. . . . .. . .. . .. .. .. . .. .. .. 208-575-0707 

WI Milwaukee, KW.Meyers Co. ........... 414-784-3790 

KOLIN INDS, Box 300, Pound Ridge, NY 10576, Tel: 914-
784-5775, FAX: 914-764-5388; ErnpL: 30; SIs. Mg,: J. 
Kolinsky 

KONTES, Kimble Div. of Owens/lL., 1001 Spruce St, 
Vineland, NJ 08360, Tel: 609-692-8500, TWX: 510-687-
8967 

KONTRON ELCTRNS, 630 Clyde Avenue, Mountain 
View, CA 94039-7230, Tel: 415-965-7020, TWX: 910-378-
5207, FAX: 415-965-3505; EmpL: 40; Sis. Mg,c Howard 
Koel 

KOOL TRONIC, INC, Hami~on Ave., Hopewel~ NJ08525, 
Tel: 609-466-3400, TELEX: 843345, FAX: 609-488-1114; 
EmpL: 200; SIs. Mg': John J. Drages 

KOOL TRONIC, INC, 1700 Morse Avenue, Ventura, CA 
93003, Tel: 805-642-8521, FAX: 805-658-2901; ErnpL: 200 

KORRY ELECTRONICS CO., Crnon Technologies, 
901Dex1er Ave. N., Seattle, WA 98109, Tel: 206-281-1300, 
TWX: 910-444-2295; Ernpl.: 410; Sis. Mg,: Bob Simpson 

726 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 
KRAFT DYNATRONIX, INC, 105 Power SI., ArneI)', WI 

54001, Tel: 715-268-8118, 800-825-7172, FAX: 715-268-
8183; EmpL: 25; Sis. Mgr: R W. Kappler, Dist. Mgr: A. W. 
Kappler, Nail SIs. Mgr. 

KRECKMAN, HERB, CO., Cresco, PA 18326, Tel: 717-
595-2212; Empl.: 4 

KR ELECTRONICS, INC., 91 Avenel St., Avenel, NJ 
07001, Tel: 201-635-1900, FAX: 201-635-1982; FSC No.: 
55259; EmpL: 20; Sis. Mgr: none ........ A0 1704-1705 

Local Sales Offices & Reps 
CO Englewood, Tech. Mktg. Co. 
IL Elmhurst Utronix SIs.. Inc. .. 
OH Kettering Frank Bold & Assc :;s. 
TX Dallas. Kay Todd Assocs. ............ . 

303-77(}-8994 
312-834-1100 
513-298-6145 
214-458-8633 

KRENZ ELECTRONIC. INC., 940 Calle Amanecer, Ste. P, 
San Clemente, CA 92672, Tel: 714-361-6866, FAX: 714-
361-6867; EmpL: 75; Sis. Mgr: Michael Merget 

KRISTEL CORPORATION, 833 Industrial Dr, West 
Chicago, IL 60185, Tel: 312-293-0850, TELEX: 297 159 
KRIS. FAX: 312-293-1255; Empl.: 35; Sis. Mg,: Don 
Matthiesen 

&KRL 
FAX: 603-624-0634 

KRL/BANTRY COMPONENTS, INC., 160 Bouchard 
St., Manchester, NH 03103, Tel: 603-668-3210; FSC No.: 
18235; Empl.: 75; Sis. Mgr: Bert A Spiller 

... A0 1972-1975 

Local Sales Offices & Reps 
AZ Tempe, Toribre Entprs.,lnc. 
CA MIn. View, Francisco & Assocs. ...... . 
CA San Diego. Vikrnore Elctms. ......... . 
CA Sepulveda. Gil & Assocs. ............ . 
Fl Boca Raton, SIs. Specialists ......... . 
IN Indianapolis, CC Electro SIs. ......... . 
NH Amherst D. A. Crowley & Assocs. .... . 
NY Port Washington, Ashtec ............ . 
NY Rochester, H. C. Johnson Agencies .. . 
OH Akron, Augnat Assocs. ............... . 
OK Tulsa. Milco Mktg. ............ . 
PA Wyndmoor, Precision Mktg. Grp ...... . 
TX Houston, Milco Mktg. ................ . 
TX Richardscn, Milco Mktg. ............. . 
UT San Lake City, Sage Assocs. ..... . 
WA Seattle, The Harry Levinson Co. ..... . 

Local Distributors 

602-82(}-5866 
415-962-1717 
619-224-0013 
818-694-1262 
813-754-1329 
800-423-7799 
603-673-7050 
515-767-0336 
716-586-0777 
216-273-1211 
918-664-2277 
215-233-9233 
713-723-5003 
214-738-2716 
801-467-5451 
205-382-1300 

MA Billerica Baldwin Comps. ..•.......... 617-667-6710 
NJ Mountainside, ENOX Resistors ....... 201-654-7600 
NY Ronkonkoma. Baidwin Comps. Center 

. . . . . . . . . . . . . . . . . . . . . . . .. 516-568-5700,800-645-5608 
PA Harrisburg. Ad-Tech .................. 717-939-8337 

KROHN-HITE CORP., Avon Jndl. PI<., Bodwell SI., Avon, 
MA 02322, Tel: 508-58(}-1660, TWX: 71 (}-345-0831, FAX: 
617-583-8989; Empl.: 60; Sis. Mg,: Dick Henmann 
....................................... Ao l699; 0 0 1311 

Local Sales Offices & Reps 
AL Huntsville, Gentry Assocs. ............ 205-837-0692 
AZ Phoenix. Odyssey 1 ................ 602-248-8848 
CA Huntington Bch, Sci-Dev West ....... 71'4-84(}-3501 
CA San Jose. MCH Assocs. .............. 408-245-7330 
CO Englewood, Odyssey 1 ............... 303-773-8176 
FL Fl Lauderdale, Gentry Assocs. .. . . . . .. 305-791-8405 
FL OrlandO, Gentry Assocs. .............. 305-859-7450 
FL Tampa. Gentry Assocs. ............... 813-888-0720 
GA Atlanta. Gentry Assocs. ............... 404-998-2828 
IL Chicago, Berndt Assocs. .............. 312-283-0713 
IN Carrne~ Berndt Assocs. ............... 317-844-0114 
KS Overland Park, Ramsey Assocs. ...... 913-649-6996 
LA Gretna. Gentry Assocs. ............... 504-367-3975 
MD Benimore, Sc~Rep . . . . . . . . . . . . . . . . . . .. 703-385-0600 
MI Detroit EQS Sys. ..................... 313-961-3042 
MN Minneapolis, Berndt Assocs. .......... 612-545-2021 
MO St Louis, Ramsey Assocs. ............ 314-878-5042 
NJ Englewood, Sci. Devices E. .......... 201-871-3916 
NM Albuquerque, Odyssey 1 .............. 505-265-6645 
NY Syracuse. Labtronics ................. 315-455-7314 
OH Chesterland, EQS Sys. . . . . . . . . . . . . . . . . 216-729-2222 
OH Columbus, EQS Sys. ................. 614-228-3453 
WA Bellevue, Sci. Dves.. N.W, ............. 208-747-5189 
PA Pillsburgh, EQS Sys. .................. 216-729-2222 
PA Spring House. Scientific Devices East 

215-643-3335 

SC Columbia. Gentry Assocs. 
TN Knoxville. Gentry Assocs. ... 
TX Houston, Barnhill Assocs. .. 
VA Fairfax. Sci-Rep " 

803-772-6786 
615-584-0281 
713-444-1733 
703-385-0600 
205-747-5169 WA Bellevue, Sci. Dves. N. W. .. 

WI Milwaukee, Berndt Assocs. ... 414-545-8400 

KRYSTINEL CORP .. 126 Pennsylvania Ave, Paterson, NJ 
07509, Tel: 201-345-8900, TWX: 71 (}-988-5931 , FAX: 201-
345-1172; Empl.: 200; Sis. Mgr: William Perkins 
,Mgr.Customer Service 

KSI, See Kaiser Systems, Inc. 

K-SYSTEMS OF TEXAS, INC., 11501 Rojas Dr. Ste. P, EI 
Paso, TX 79936, Tel: 915-598-9769, TELEX: WUI 
6502763972, FAX: 915-593-2080; Empl.: 4; Sis. Mgr: J.C. 
Kates -

K-TRONICS, K. T. Elctrns. Inc.,341 Coban Way No. 
206, Sunnyvale, CA 94086, Tel: 1-800-888-ELCO, FAX: 
408-732-5049; Sis. Mg': Douglas Hemingway 
................................ 8 0 1375; 0 0 1908-1909 

Local Sales Offices & Reps 
AZ Scottscale, Luscombe Engrg. . 
CA Los Gatos, Luscombe Engrg. .. 
CO Longmont Luscombe Engrg. 
CT Seymour, Sturdy Corp ........ . 
FL Orlando, DAI SIs. ............. . 
MA Wellesley Hills, Sturdy Corp. . ... . 
OR Lake Oswego, Luscombe Engrg ...... . 
PA Paoli, Tyler Griffin .. 
UT Midvale, Luscombe Engrg ........... . 
WA Seattle, Luscombe Engrg. 

602-949-9333 
408-37(}-2020 
303-772-3342 
203-868-1480 
407-299-7754 
617-235-2330 
503-635-6664 
215-647-1550 
801-565-9885 
205-223-1541 

K-TWO INDUSTRIES, 4331 Miranda Ave, Palo Ano, CA 
94306, Tel: 408-72(}-9316; Empl.: 5 

KULITE SEMICONDUCTOR PRODS., INC., One Willow 
Tree Rd.. Leonia. NJ 07605, Tel: 201-461-0900, TELEX: 
685-3296, FAX: 201-461-0990; Empl.: 300 

KULKA (DIAUGHT CO.), See Dialight Corp. 

KURZ INSTRUMENTS INC., 2411 Garden Rd, Monterey, 
CA 93940, Tel: 800-424-7356, TELEX: 172275; FSC No.: 
94-24-11681; Empl.: 72; Sis. Mg,: Tom Wortman 

K-W MANUFACTURING CO., INC., P. o. Box 508, 
Prague, OK 74864, Tel: 405-567-2285, TELEX: 4932625, 
FAX: 405-567-4153; Empl.: 60; Sis. Mg': Freda Pickard 

KYCON CABLE & CONNECTOR, INC., 1772 Little 
Orchard St., San Jose, CA 95125, Tel: 408-295-1110, FAX: 
408-295-8054; Empl.: 8; Dist. Mg,: Stephanie Sherman 
.................................... C0 1398-1399, 1867 

Local Sales Offices & Reps 
CA San Jose. Kycon Cable & Connector, Inc. 

....................................... 408-295-1110 

Local Distributors 
CA Sunnyvale, PSC Elctms. ........... : .. 408-737-1333 

KYOCERA NORTHWEST, Electronic 
Components Group, 5701 E. Fourth Plain Blvd.. 
Vancouver, WA 98661, Tel: 205-696-2840, TELEX: 49999 
180, FAX: 205-695-5836; Empl.: 800; Sis. Mg,: Koji 
Kanatani; Dist. Mgr: Phil Elliott, Dist Sales 
.................. A0 1100-1101, 1414-1415, 1976-1977 

LAB-UNE INSTRUMENTS, 15th & Bloomingdale, 
Melrose Park, IL 60160, Tel: 312-45(}-26oo, TELEX: 
6871028; Empl.: 225 

LAFRANCE CORP., Entprs & Exec Aves, Philadelphia. PA 
19153-3893, Tel: 215-365-8000, TELEX: 505-082, FAX: 
215-365-4420; EmpL: 502; Sis. Mgr: Brian McHenry' 

LAFRANCE CORP., PACTEC DIV, See PacTec Div, 
laFrance Corp. 

LAKE SHORE CRYOTRONICS, INC., 64 E. Walnut St., 
Westerville. OH 43081, Tel: 614-891-2243, TELEX: 24-
5415, FAX: 614-891-1392; Sis. Mg': David L Calvelage 

LA MARCHE MFG., 106 Bradrock Dr., Des Plaines, IL 
60018, Tel: 312-299-1166, TELEX: 28-2526; FSC No.: 
;15736; Empl: 225 

LAMBDA ELECTRONICS, Veeco Instr., Inc., 515 Broad 
Hollow Rei., Melville, NY 11747, Tel: 516-694-4200, TWX: 
51 (}-224-6484, FAX: 516-293-0519; Empl.: 1200; Sis. 
Mgr: I. Gutman 

LAMPT 
LAMBDA SEMICONDUCTORS, Veeco Instruments. 

121 Intemational Dr, Corpus Christi, TX 78410, Tel: 512-
289-0403, SOO-255-9606, TWX: 91Q.875-1404, FAX: 512-
289-0472; Empl: 200 

LAMB INDUSTRIES, INC., 6585 S.w. Raleighwood La.. 
Portland. OR 97225, Tel: 503-297-8878, TELEX: 
263373LAMBUR, FAX: 503-297-8879; Empl.: 5; Sis. Mgr: 
Gary Rhode; Dist. Mg': Joanne MCintyre 
................ ................... 8 0 1164. 1780-1781 

Local Sales Offices & Reps 
CA Mt View, Del Bucchia/Onken ........ . 
CO Broomfield, Conners Co .............. . 
CT Bloomfield, Zaslow SIs. .............. . 
IL Des Plaines, Lincoln, Hodges ........ . 
IN Fl Wayne, MS Sis. ................... . 
MI Ferndale, Shalco Inc. ................ . 
MO Sl Louis, KKB and Co ................ . 
NH Portsmouth, Zaslow SIs. ............. . 
NJ Nutley, Falk Baker ................... . 
OH Cleveland, KT /DEPCO .............. . 
OR Portland, Lamb Iods. ................. . 
PA Harrisburg, Bail and Whitaker ........ . 
TX CarroHon, Irnpaq SIs. ................ . 
VA Martinsville. ENG REPS Assoc. . ..... . 
VA Reston, Stinson & Assoc. ............ . 
Can Montreal, Que., Dynatech Electronics 

Local Distributors 
CA San Carlos, Logan Elctms. ........... . 
CA Tustin, Western Switches ............ . 
CA Van Nuys, EW EIctms. ............... . 
CA Van Nuys, Was-Garde/Pacific Swneh 

CT Hartford, Wes-Garde ................. . 
FL Lakeland, Was-Garde ................ . 
MN Minneapolis, Tor/Tec Corp. .......... . 
MN New Brighton, Parts One ............ . 
NY Freeport. KRP Elctms. ............... . 
OH Westerville. Was-Garde .............. . 
OR Portland, Radar Elctms. .............. . 
TX Austin, Gattronics .................... . 
WA Seattle, Pacific Elctms. ............... . 
WA Seattle. Radar Elctms. ............... . 
WI Mequon, Lakeview Elctms. ........... . 

415-965-8043 
303-468-9628 
203-242-7781 
312-297-3810 
219-435-3023 
313-547-4771 
314-647-2400 
203-242-7781 
201-661-2430 
513-777-9399 
503-297-8878 
717-584-6900 
214'-247-3300 
703-632-2365 
703-478-2252 

514-643-1702 

415-594-0700 
714-259-8144 
714-857-4422 

213-873-4802 
203-527-7705 
813-644-7564 
612-866-3662 
612-633-8079 
518-623-3346 
614-885-0319 
503-232-3404 
512-837-7470 
208-575-1050 
208-282-2511 
414-377-8250 

LAMP TECHNOLOGY, INC, 1645 Sycamore Ave., 
Bohemia. NY 11716, Tel: 518-567-1800, TELEX: 279260; 
Empl.: 20; Sis. Mg,: Neal Shupak 

lAMPTRONIX CO., lTD. 

FAX: 815-455-7916 
LAMPTRONIX co., LTD.,81 N. Williams St., Crystal 

Lake.IL 60014, Tel: 815-455-0400; FSC No.: 61342 
.............................................. 8 0 1165 

Local Sales Offices & Reps 
CA Westlake VI, Casco .................. 818-889-7669 
WA Lynnwood. The Nichols Co. ........... 205-742-8761 
IL Crystal Lake. Bussey & Assocs. . . . . . .. 815-459-3752 
WI Ripon, Kilgore Assocs. ................ 414-748-7485 

LAMTECH ELECTRONICS, 620 Easy Street Garland, TX 
75042, Tel: 214-272-3504, FAX: 214 272 7176; FSC No.: 
07R487; Empl.: 100; Sis. Mg,: Phillip Rasor; Dist. Mg,: 
Phillip Rasor 

KULKA over. 1.000,000 
Terminal •• 
Blocks 

in Stock. 

Ove, 
,8,000.000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Senta Monica, CA 90404 Oakland, CA 94606 
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LAMPTR 
lANCE INDUSTRIES, 13001 Bradley Avenue. Sylmar, CA I 

91342-0156, Tel: 818.367-1811, TElEX: (RCA) 240382, I 
FAX: 818.362-3594; SIs. Mgr: Jerry Updyke; Dist. Mgr: I 
Joe Barris 

LANCER CHEMICAL, 80 Cutter St. Box 30, Warren. RI 
02885, Tel: 401-24&-5493 

LANDIS & GYR, INC, 99 Castleton St. Pleasantville, NY 
10570, Tel: 914-747-3540, TElEX: 137345, FAX: 914-592-
1179; Empl: 65; SIs. Mgr: Joe Depaola; Dist. Mgr: A. W. 
Strohm 

LANDIS & GYR, INC, See Maxmar Controls Inc: 

L & L SPECIAL FURNACE, 166 Kent Ad, Aston. PA 
19014, Tel: 21&-459-9216, FAX: 21&-459-3689; ErJ1lL: 20; 
SIs. Mgr: Greg Lewicki; Dist. Mgr: Stephen Lewicki 

L & R MFG. CO, 577 Elm St. Kearny, NJ 07032, Tel: 201-
991-5330, FAX: 201-991-5870; EmpL: 220; SIs. Mgr: 
Robert Lasky 

LANGLEY:FLEET AEROSPACE, INC, P.O. Box 2911, 
San Oiego,CA 92112, Tel: 619-264-3181; FSC No.: 83549; 
ErnpL: 110; Sis. Mgr: A Kramm 

Manufacturers and Sales Offices Directory 
LANSING INSTRUMENTS CORP., P.O. Box 730, i 

Rhaca,NYI4858-0730,Tel:807-272-3265,807-257-7613, I LEACH .R) 

800-847-3535; Sis. Mgr: Fred B. Wrdding ...... C·1059 I 
LARK ELECTRONICS, INC, Box 390, New York, NY CONTROL PRODUCTS DIVISION 

10040, Tel: 212-569-0430; FSC No.: 52682 

LARK ENGINEERING CO, Baier & Baier Inc., 26401 
Calle Rolando, San Juan Capistrano, CA 92675, Tel: 714-
24(}-1233, FAX: 714-24(}-7910: FSC No.: 33174; ErnpL: 25 

LARSON INSTRUMENT, Greenbush Ad, Orangeburg, 
NY 10962, Tel: 914-359-3800, FAX: 914-365-1581; EmpL: 
18; Sis. Mgr: A D. Stephens 

LASER CONCEPTS, Omega Organization Inti, P.O. 
Box 33623, Seattle, WA 98133, Tel: 206-364-7881; Sis. 
Mgr: Roberta Forsythe 

LASER DIODE, INC., Morgan Crucible, 1130 Somer~1 
St. New Brunswick, NJ 08901, Tel: 201-249-7000, TWX: 
71(}-99s.0597, FAX: 201-249-9165; EmpL: 170; SIs. Mgr: 
Greg Dougherty; Dis!. Mgr: Greg Dougherty 

LASER PRECISION CORP., 1231 Hart St, Utica, NY 
13502, Tel: 31&-797-4449, TElEX: 646803: Ernpl.: 180; 
SIs. Mgr: David Stehlin 

FAX: 714-739-1713 
LEACH CONTROL PRODUCTS DIV. lEACH 

CORPORATION, 6900' Orangethorpe Ave., Buena 
Pk.,. CA 90620, Tel: 714·739·0770, TWX:: 910-596· 
2867; FSC No.: 58657; Empl: 220; Sis. MgT.: Paul 
Rohr: Dis/. Mgr.: Dave Robinson 

...................................... B·1562-1563 

LEACH RELAY DIVISION, Leach Corporation, 
5915 Avalon Blvd., Los Angeles CA 90003, Tel: 213-232-
8221, TWX: 91(}-321-2303, FAX: 213-234-6461; FSC No.: 
35344; EmpL: 750; SIs. Mgr: P. Rohr; Dis/, Mgr: D. 
Robinson. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8-1559-1563 

Local Sales Offices & Reps 
At. Huntsville, R&G Assoc. .. ............ . 
AZ. Phoenix, O'Donnell Assocs. S.W ...... . 
CA Buena PI<, leach Corp ............... . 
CA San Mateo, Halbar Assocs. .......... . 
Fl Oviedo, Conley& Assoc. ............ .. 
KS WicMa, Baka Corp. .................. . 
MD Hunt Va/ley, Marklron ................ . 
MD Rockville, Marklron .................. . 
MA Needham, Comp. Techn. ............ . ~ LANDIS & GYR 

• 
I LASER TECHNOLOGY, INC., 10624 Ventura Blvd, N. 

MI Southfield, Ralhsburg Assocs., Inc .... . 
MN Edina. Mel Foster Tech. SIs., inc. ..... . 
MO Sl louis. BAKA Corp. .......... . 

20&-536-8300 
602-944-9542 
714-739-8151 
41&-349-4700 
407-36&-3283 
316-682-8411 
301-628.1111 
301-251-8990 
617-449-8490 
313-559-9700 
612-941-9790 
314-429-2252 
50&-889-4522 
516-499-2449 
513-434-8151 
214-341-0811 
206-746-7283 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

The 
Largest 
Relay & 

Switches 
Distributor 

In the World. 

Orders Plae. by 3:00 pm. are 
Shipped the Same Oay 

(2131452·1229 (4151835-1500 
1301 Olympic Blvd., • 1026 61h Avenue, 

58nla Monica, CA 90404 Oakland, CA _ 

Hollywood, CA 91604, Tel: 818.763-7091, TELEX: Cabl ... 
lASTEC (No. Hollywood), FAX: 818.763-7382; Empl.: 22; 
Sis. Mgr: Paul Jensen 

LAW, R. E.INSTRUMENT,INC, n35W.112thPI,Pa~ 
Hills. Il60465, Tel: 312-974-4000; FSC No.: 668&-6695; 
Sis. Mgr: A. Gene law; Dis/, Mgr: R Gene law 

L-COM INC., 1755 Osgood St.. N. Andover, MA 01845, Tel: 
5Ds.682-6936, FAX: 5Ds.689-9484: Empl.: 16; Sis. Mgr: 
Scott Black..................... 8.1782-1783; 001313 

LDJ INCORPORATED, 2200 Siephenson Hwy, P.O. Box 
219, Troy, MI48099-0219, Tel: 313-528.2202, TWX: 81(}-
232-1509lDJ TAMI, FAX: 313-689-2525; Empl.: 63; Sis. 
Mgr: Jim ling 

LEADER 

OSCILLOSCOPES 

FOR PRO~ESSIONALS WHO KNOW 
THE DIFFERENCe:: 

FUNCTION/SIGNAL GENERATORS 

AUDIO 

TV & VIDEO 

An Authorized Stocking Distributor 

RAG ELECTRONICS, INC. 

21418 Parthenia Street 

Canoga Park, California 

91304 -1597 
Local (818) 998-6500 

Nationally Call 

I (800) 732-3457 
III California 

I (800) 272-4225 

NM Albuquerque, O'Donnell Assocs. ..... . 
NY Commack, Leach Corp .............. .. 
OH Dayton. leach Corp ................. .. 
TX Dallas. leach Corp ................... . 
WA Bellevue, leach Corp. .............. .. 
Can Kirkland, Que, Robin Aerospace Prods 

....................................... 514-694-1315 
Can Mississauga, Ont, Robin Aerospace Prods 

. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . ... 416-673-1666 
Can Ottawa, Robin Aerospace Prod.,lId ... 613-594-8884 

Local Distributors 
At. Huntsville, TIme Elctms. .............. 20&-721-1133 
AZ. Tempe, lome Elclms. ................. 602-967-2000 
CA Anaheim, TIme EIctms. ............... 714-937-0911 
CA Chatsworth, TIme Elctms. .. . . . . . . . . . .. 81 8.99s. 7200 
CA San Diego, TIme Elclms. .. .. .. .. .. .... 619-SBs.1331 
CA Sunnyvale, TIme Elclms. ...... , . . . . . .. 4Ds. 734-9888 
CA Torrance, TIme Elclms. ............... 213-320-0680 
CO Englewood, TIme EIctms. ............. 303-799-8851 
CT Cheshire, TIme Elclms. ............... 203-271-3200 
Fl Ft lauderdale, TIme EIctms. .......... 30&-974-4800 
Fl Orlando, TIme Elclms. ................ 407-841-6565 
GA Atlanta, Electro Air Corp. .............. 404-351-3545 
GA Norcross, TIme EIctms. •.............. 404-448-4448 
Il Wood Dale, TIme Elctms. ............. 312-350-0610 
MD Columbia, TIme Elctms. ............... 301-964-3090 
MA Peabody, TIme Elclms. ............... 617-532-6200 
MN Edina, TIme Elctrns. .................. 612-83&-1250 
MO St Louis. TIme EIctms. ............... 314-391-6444 
NJ Pine Brook, TIme Elctrns. ........•.... 201-882-4611 
NY E. Syracuse, TIme EIctms. ............ 31 &-432-0355 
NY Hauppauge, TIme Elctrns. ............. 516-273-0100 
NM Charlotte, lime EIcIms. ............... 704-522-7600 
AZ. Dublin, TIme Elctrns.................... 614-761-1100 
OR Portland, TIme Elctms. ................ 503-684-3780 
PA King of Prussia, lime EIctms. ......... 21 &-337-0900 
TX Austin, TIme EIctms. .................. 512-339-3051 
TX Carrol~on, TIme Elclms. .............. 214-241-7441 
TX Houston. lime Elclms. . . . . . . . . . . . . . . .. 713-53(}-5972 
TX Houston, limeEIctms. .. .. .. .. .. .. .... 713-53(}-0800 
UT S<dt lake City, TIme EIctms. .......... 801-973-8181 
WA Redmond, Pan Pacific Elect .......... 206-881-7252 
WA Redmond, TIme EIctms. .............. 206-882-1800 

LEADER 
FOR PROFESSIONALS WHO KNON 

THE DIFFERENCE 

LEADER INSTRUMENTS CORP., 380 Oser Ave, 
Hauppauge. NY 117as.3694, Till: 516-231-6900, TWX: 
51 (}-227-9669; Empl.: 42; Sis. Mgr: A. Sparks, SIs. Mgr.; 
Dist. Mgr: A Ambrosio .................... 001314-1316 

Local Sales Offices & Reps , 
CA Cypress, leader Instrs. Corp. ......... 714-527-9300 

LEAR SIEGLER, INC. Telecommunications Div,714 
N. Brookhursl St. Anaheim, CA 92801, Tel: 714-774-1010, 
FAX. 714-53&-4679; ErnpL: 135; Sis. Mgr: J. Horgan 

LEBOW PRODUCTS, Eaton Corp, 1728 Maplelawn Rd., 
Troy, MI 48084, Tel: 313-643-0220, FAX: 313-643-0229; 
Empl.: 97; SIs. Mgr: Michael J. Parker 

728 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 
LECROY CORP, 700 Chestnut Ridge Rd., Chestnut Ridge, 

NY 10977, Tel: 914-425-2000, FAX: 914-425-8967; Empl: 
500; Sis. Mgr: Klaas Vogel 

LECTRO MAGNETICS, INC, 6056 W. Jefferson Blvd., Los 
Angeles, CA 90016, Tel: 213-87G-9383, (USA):8O(}-325-
9814, (CA):8OG-325-9815; FSC No.: 29098; Empl: 60; Sis. 
Mgr: Peter Deal 

LECTRONIC RESEARCH LABS., INC, 1423 Ferry Ave, 
Camden, NJ 08104, Tel: 609-541-4200, FAX: 609-541-
7852; FSC No.: 99228; Empl: 20; Sis. Mgr: Ken Reid 

LECTROTECH, INC., 5810 N. Western Ave., Chicago, IL 
·60659, Tel: 312-769-6262, TELEX: 4993905 LECTRO; 
EmpL: 35 

LEDCO DIV., 346 Chester St., St Pau( MN 55107, Tel: 612-
222-2791, FAX: 612-222-7639; FSC No.: 55292; Empl.: 25; 
Sis. Mgc Laurie Wilbrecht 

FAX: 213-549-4820 
LEDTRONICS, INC., 4009 Pacific Coast Hwy, Torrance, 

CA 90505, Tel: 213-549-9995, TELEX: 4945454; FSC No.: 
8Z410; Empl.: 25 ................. B·102O,1167-1170 

Local Sales Offices & Reps 
AL Madison, Southem Elec. Reps. .. 
CA San Jose, Silicon Valley SIs. .... 
CT Ansonia, Pace Assocs. ..... . 
CT S. Glastonbury, Pace Assocs. .. . 
IN Canmel, Newton & Assocs. ....... . 
MN Edina, Orrin Eames Tech. SIs. ....... . 
OR Beaverton, Electronic MIg. Svcs. ..... . 
PA Camp Hill, All Tech Mktg. Inc ......... . 
PA West Chester, All Tech Mktg. Inc. .... . 
TJ( Grapevine, Dynamic Equip. & Sys., Inc. 

WI Brookfield, McMahon Inc. . 
Can Markham, Ont, Avotronics 

Local Distributors 
CA Fremon~ Vic-Tal ........ .. 
CA Hollywood, Yale Elctms. ....... . 
CA Industry, ~al Elctms. .......... .. 
CA Tustin, Added Value Elctrns. ......... . 
CO Wheatridge, Aved Inc. ............... .. 
CT Hartford, Was-Garde ................ .. 
FL Largo, Elctms. Precepts ........ . 
IL Sl Charles, Norman Lamps .... . 
IN Indianapolis. Mar EIctrns. ............ . 
MD Spencerville, U. S. Elctms. ..... . 
MN Brighton, Parts One ................. .. 
NH Nashua, Wes-Garde ................ .. 
PA Drexel HiI( Kass Elctms. ............ .. 
TJ( Dallas, Wes-Garde ................. .. 
TJ( Dickinson, RSI ...................... .. 
TJ( Pflugerville, RSI ..................... .. 
TJ( Richardson, RSC Elctms. ............ . 
UT W. Valley City, Aved Inc. ............. . 
WA Seattle, Westlake Elctrns. ............ . 
WI Milwaukee, Progressive Image ....... . 

205-461-8925 
408-432-1967 
203-732-8756 
203-659-2266 
317-848-2016 
612-944-3494 
503-626-8254 
717-763-4126 
215-344-0134 

817-481-4646 
414-782-3335 
416-475-2024 

415-651-6420 
213-465-3186 
818-968-8515 
714-258-8259 
303-422-1701 
203-527-7705 
813-544-3636 
312-377-3004 
317-633-6699 
301-384-3300 
612-633-8079 
603-88G-1971 
215-449-2300 
214-357-1768 
713-337-1757 
512-251-1161 
214-644-3444 
801-975-9500 
206-622-8600 
414-321-4722 

LEECRAFT MFG, 21-02 44th Rd., Long Island City, NY 
11101, Tel: 718-392-8800, TWX: 71G-582-2897; Empl: 
275; Sis. MgT: John Inzerillo 

LEE DATA CORPORATION, 7075 Flying Cloud Drive, . 
Minneapolis. MN 55344, Tel: 612-828-0300, TWX: 91G-
576-1690; Empl.: 1075; Sis. Mgr: James McCormack, VP 
Cornmercial SIs. 

LEEDS & NORTHRUP, GENERAL SIGNAL. 
Sumneytown Pike, North Wales, PA 19454, Tel: 215-699-
2000, FAX: 215-699-3702 

LEEPOXY PLASTICS, INC, 3324 Ferguson Rd., Ft 
Wayne, IN 46809, Tel: 219-747-7411, FAX: 219-747-7413; 
Empl.: 8 

LEIGH INSTRUMENTS LTD., C. R. Snelgrove Co., 
Comps. Div, 141 Bond Ave, Don Mills. ON, Canada M3B 
lM2, Tel: 416-447-8531, TELEX: 06-966626, FAX: 416-
447-8535; FSC No.: 02533; Empl: 158; Sis. Mgr: R. W. 
Parkins 

Local Sales Offices & Reps 
AZ Scottsdale, Heath Assocs. 602-945-9546 
CA Long Bch, RD. & D. SIs. Engrg. ....... 213-988-1116 
FL Florida, Comps. Deaign Mktg. ........•. 407-352-5480 

IL Elmhurst, F.F.lHili Gray Inc. ........ 312-632-4101 
IN Fort Wayne, Frank Campisano Co ..... 219-747-2633 
MA Wobum, Radian Assocs. .............. 617-933-7386 
MN Minnetonka, J.P. & Assocs. ........... 612-935-7930 
NY Buffalo, Lynn Assocs., Inc. ............. 716-631-0054 
NY Cazenovia, Naylor Elctrns. ............ 315-655-8174 
OH Cincinnati, Frank Campisano & Co .... 513-574-711 t 

LEKTRA SERVICE CORP., 129-07 18th Ave., P.O. Box 
222, College Poin~ NY 11356, Tel: 718-939-7171; Empl.: 
10; Sis. Mgr: Ben Eisenberg 

LEL CO, 5 Bums PI, CreSSkill, NJ 07626, Tel: 201-569-8641; 
Empl.: 10 

<CLi LEIIIDlI.JEilnllli!E 
\!. ELECTRONIC CONNECTORS 

FAX: 707-578-0869 
LEMO U.S.A., INC., P.O. Box 11488, Santa Rosa, CA 

95406, Tel: 707-578-8811, 80G-444-LEMO (5386), TELEX: 
34G-933; FSC No.: 2P953; Empl.: 28; Sis. Mgc Carol 
Taylor, Cust Svc. Mgr. ........ .. C·1401-1413 

Local Sales Offices & Reps 
AL Huntsville, Hughes Assocs. 
AZ Tempe, Trembly Assocs. .. 
CA Irvine, Balzer-WoH Assocs ........... . 
CA San Diego, Balzer-WoH Assocs. .... . 
CA San Jose, Ruppert SIs. & Engrg. . 
CO Wheat Ridge, Trembly Assocs. .... . 
FL Melbourne, Southern Elctms, Inc ... . 
GA Norcross, Hughes Assocs., Inc. . .... . 
IL Northbrook, Raines & Assocs. 
KS Lenexa, Midtec Assocs. ..... 
MD Rockville, Mechtronics SIs, Inc. 
MA Lexington, Zieco ..... . 
MI Detroit, Jack M. Thorpe Co. . ..... . 
MN Edina, Hanna Lind ............... .. 
MS Corinth, Hughes Assocs., Inc. . ....... . 
MO Sl Louis. Midtec Assocs. ........... .. 
NV Las Vegas, Trembly Assocs ..... . 
NJ Englewood, Sprung/ Nussbaum, Inc. .. 
NM Albuquerque, Trembly Assocs ..... 
NY Farmington, Canavan-Scanlon Assocs. 

205-533-9108 
602-967-2058 
714-261-6877 
619-581-6060 
408-998-8717 
303-421-8900 
407-242-9661 
404-662-1587 
312-49a-:0890 
913-541-0505 
301-34G-2130 
617-861-6300 
313-779-6363 
612-942-8554 
601-287-2915 
314-275-8666 
702-739-9770 
201-569-5666 
505-266-8616 

....................................... 716-924-7450 
NY Syracuse, Canavan-Scanlon Assocs ... 315-437-1271 
NC Cary, Hughes Assocs, Inc ............ 919-467-7029 
OR Portland, Earl & Brown Co. . . . . . . . 503-643-5500 
PA Hatboro, Jacobsen Assocs. . 215-674-2937 
TN Jonesboro, Hughes Assocs., Inc ....... 615-753-2719 
TN Nashville, Hughes Assocs. ............ 615-871..()908 
TJ( Lewisville, Jim Hughes Co ............ 214-221-1536 
UT Sa~ Lake City, Trembly Assocs. . . . . . .. 801-295-4703 
WA Redmond, Earl & Brown Co. .......... 206-885-5064 
Can Markham, Onl, Birde Mktg. ........... 416-477-7722 

LEM 
FAX: 414-255-0653 

LEM/REKCO, N. 114 W. 19225 Clinton Dr, Germantown, 
WI 53022, Tel: 414-784-3430; Sis. Mgr: Dick Koerber 
................................................ 001151 

Local Sales Offices & Reps 
CA Huntington Bch, Brindle Assocs. .... . 
IL Geneva, Applied Comp. Sis. . ........ . 
MN Burnsville, Allied Comp. Reps. Inc.' ... . 
NH Arnher~ Eva Tec Mktg. ............. . 
NJ Bordentown, Eva Tec Mktg. .......... . 
NY Ronkonkoma, Eva Tec Mktg. ........ . 
TJ( Dallas, Trtan Reps. ................... . 

714-847-4738 
312-232-2669 
612-435-7876 
603-673-4830 
609-298-4307 
516-467-5066 
214-241-1398 

LENCO 
ELECTRONICS, INC. 

FAX: 815-344-2730 
LENCO ELCTRNS., INC., 1330 Balden Sl, McHenry, IL 

60050, Tel: 815-344-2900; Empl.: 155; Sis. Mgr: Lenard J. 
Duncan ...................... . . . . . . . .. A.2320-2321 

Local Sales Offices & Reps 
AZ Phoenix, Mactronix ....... . 
CA Northridge, Myco SIs. ..... . 
CA Palo Mo, TriRep .................... . 
CO Aurora, Bu1ler Tech. SIs. ............. . 
IL Bartlett. Lemvig Assocs. ............ .. 

602-998-1848 
818-886-7101 
415-965-1822 
303-651-7703 
312-63G-2241 

LEPCO/ 
IL McHenry, Mesa Inc. .................. . 
KS Mission, McAllister Assocs. .......... . 
MA Farmingham, Stone Comps. ......... . 
MA Framingham, Stone Cornps. ......... . 
MI Farmington Hills. Stone Comps. SIs. .. 
NJ Lawrenceville, APR SIs. ........... , .. . 
NJ Oak Ridge, P.G. Assocs. ............ .. 
NJ Pensauken. Vantage SIs. ............ . 
NC Fripp Island, NPM Assocs. 
OH Fairview Pit, Comp. SpeciaHy ........ . 
PA Bryn Mawr, J J Lyons Mktg. ......... .. 
SC Fripp Island, N.PM. Assocs. .......... . 

815-344-2820 
913-262-5500 
508-567-9075 
617-875-3286 
313-476-8090 
609-497-2220 
201-697-0128 
809-863-6860 
803-838-2691 
216-442-6200 
215-687-2277 
803-838-2691 

LENOX-FUGLE ELECTRONICS, 100 Sylvania PL S. 
Plainfield, NJ 07080, Tel: 201-756-1164; Empl: 25; Sis. 
MgT: Henry J. Lenox 

LEPCO/LEONARD ELEC. PRODS, 85 Industrial Dr, 
Brownsville, TJ( 78521, Tel: 512-546-1625, FAX: 512-546-
4112; Ernpl: 180; Sis. Mgr: Andrew C. SmHh 

Local Sales Offices & Reps 
CT Madison,Omin-Rep .................. 203-421-4561 
GA Lawrenceville, B. T. Funderburk ....... 404-963-9495 
IL Arlington Heights, The Russell Co ..... 312-394-5560 

LEECRAFT 
Over 

100,000 
Indicators 
& LED's 
in Stock. 

Over 
8.000.000 
Relays & 
SWitches 
In Stock. 

Orders Placed by 3:00 pm. are 
Shipped the Same Day 

ASK about Custom Screening, 
~sting, MarKing & PacKaging 
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LEPCO/ 
MO RandaHstown, Chesapeake IndL MkIg. 

• • . • • • • • . . • . • . . . • . . • . • • • . . . • . • . • .. . .. . • 301-922-5997 
MA Burlington. Ornni-Rep ................. 617-245-4511 
NY Pittsford, Andres Component Sales ... 716381-3818 
NC Raleigh, aT. Funderburk .. .. .. .. . .. .. • 919-846-2373 
OH Cleveland, Engrd. IndL Sis. ............ 216-371-4350 
OK Tulsa, Advance Tech. Sis. ............ 918-664-0482 
PA MonIgomeIyviIIe, Quick Response Tech Sales 

....................................... 215-362-~ 
AI E Providence, Ornni-flep •..••.••...•. 401-43&-3423 
TX Austin, Advance Tech. Sis. ............ 512-331-9979 
TX Dallas, Advance Tech. SIs.............. 21+340-1300 
TX Houston, Advance Tech. Sis. ......... 713-440-3888 
VA Midlothian, Pacesetter Comp.SaIes ... 804-744-1337 

LEPa CORP. 50 Heartland Blvd., Edgewood, NY 11717, 
Tel: 516-~, TB.EX: 12303, FAX: 516-586-3232; 
Empl: 150; SIs. MgT: Richard Sutton 

LEVITON TELCOM, Leviton Manufacturing, 2222 
222nd St, S.E.,BoIheIi. WA 98021-4416, Tel: 206-485-
4288, 20&486-2222, FAX: 206-483-5270; Empl: 40; SIs. 
Mgr: Jerry Cooley 

AUTHORIZED DlSTRIBUWR 
AND VALUE-ADDED CENTER 

~~jSUNSHl:NE 
FOR METERS &: TEST EQUIPMENT 

1810 Grant Avenue 
Philadelphia, PA 19115 

215·673·5600 
FAX: 215·673·5609 

800-343-1199 
THE 

ULTIMATE TECHNICAL 
SOURCE 

~ LINE ELECTRIC 

The 6) Largest 
Relay •• 

Distributor .. 
in the World. 

Over 
8,000,000 
Relays & 

Solenoids 
in Stock. 

Orders PlaeBd by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 oakland, CA 94606 

Manufacturers and Sales Offices Directory 
LEWIS SYSTEMS, INC. 1250 W. Mockingbird La, Ste. LIGHTNING PROTECllONCORP. Box 6G86, Santa 

110, Dallas, TX 75247, Tel: 21+630-3884, FAX: 214-637- BarIJara, CA 93160, Tel: 805-967-5089/45n, FAX: 805- . 
5634 967-4320; FSC No.: 56618; Empl: 25; SIs. Mgr: Chester 

J. Kawiecki 

LEXICON CORP. OF MIAM~ See Electronic 
Products, Inc. 

LEYBOLD INFICON INC., 6500 Fly Ad, E Syrecuse, NY 
13057, TeI:315-434-1100, TWX: 71()'541-0594,FAX: 315-
437-3803; EmpL: 165; SIs. Mgr: John G. Stretakos 

LFE, Instruments Div. 55 Green St, Clinton, MA 0151()'. 
3099, Tel: 5®-835-1000, m: 710-347-1734, FAX: 508-
835-1068; EmpL: 250; Sis. Mgr: O. Snyder; Dist. Mgr: a 
Pugsley (Easl)O. Flanagan (West) 

LF ENGINEERING COMPANY INC. 17 Jeffry Road, 
East Haven, CT 06512, Tel: 203-467-3590 

.s=~~ 
&;= 

FAX: 714-669-2544 
LH RESEARCH, INC. 14402 Franklin Ave., Tustin, CA 

92680, Tel: 1-800-547-2537, TWX: 910-595-2540; EmpL: 
900; SIs. Mgr: Mr. Dayve Day ........... 001890-1897 

LDcaJ Sales Offices & Reps 
CA Tustin, LH Resch., Inc. ................ 800-824-5429 

--- Advertisement ---~ 

Lightning Prote.tion Corporation designs and 
manufactures lightning and Surge (including 
EMP) arresters, protectors, suppressors, and 
gas tube, spark gaps for protection of electronic 
and electrical equipment against damaging 
voltage spikes and surge currents. AC and DC 
Power Arresters, Gas Tube Protectors, Co-Ax 
Arresters, special and unusual Hybrid 
Protectors. 

LIGHTWAVE COMMUNICATIONS, INC. 650 Danbury 
Ad., Ridgefield, CT 068n, Tel: 200-438-3591, FAX: 200-
431-3001; SIs. Mgr: Philip Franceschimi 

LINCOLN INSTRUMENTS, 2720 Kimball Ave., Pomona, 
CA 91767, Tel: 714-626-3399, FAX: 714-625-6654; Empl: 
13; SIs. Mgr: Barbera J. Burchette 

LINCOLN LASER CO. 234 East Mohave, Phoenix, AZ 
65004, Tel: 602-257-G407; FSC No.: 602-257-0726; Empl: 
100; SIs. Mgr: Robert S. Nehrbas, Jr. 

LINDGREN RF ENCLOSURES, INC. 400 High Grove 
Blvd., GIendaleHgts., 11..60139, Tel: 312-307-7200, TELEX: 
297296 UNO UR, FAX: 312-628-2247; FSC No.: 18234; 
EmpL' 105; SIs. Mgr: William Curran Jr. 

CA Tustin, LH Resch., Inc. ................ 714-730-0162 LINEAR INSTRUMENTS:SPECTRA PHYSICS. 2325 
CA Tustin, LH Resch., Inc. ......•..•...•. 800-LH-SALES Robb Dr. Reno, NV 89523, Tel: 702-746-2200, FAX: 702-

LlBBEY-0WENS-FORD co. Uberty Mirror Products, 
651 Third Ave., Brackenridge, PA 15014, Tel: 412-2240-
1800; Empl: 150; Sis. MgT: Teny W. Garrell 

.E' 

.. LIDERTYCONTROLS INC, 

UBERTY CONTROLS, 500 Brookforest Ave., 
Shorewood, IL 60435, Tel: 815-725-2241; EmpL: 60; SIs. 
Mgr: Gary Davies .............................. B-1665 

LDcaJ Sales Offices & Reps 
CA Arcadia, H.M.C. Inc. ................... 816-447-0958 
CA Hayward, Featherstone SIs. Co ........ 415-785-1926 
CO Arvada, Gemini EIcIms. ............... 303-426-5600 
CT Cheshire, The Maclools Co. . . . . . . . . . .. 200-272-3797 
II.. Palatine, Goldbeck Milote Assocs. Inc. 

.. .... .. .... .. . .. .. .. .. .. .. .. .. • . . .. .. • 312-705-0602 
KS Olathe, Advanced Tech. Sis. .......... 913-762-8702 
MA Norwood, The Macinnis Co. .......... 617-762-8090 
MI Detroit, R P. Urban & Assocs.......... 313-535-2355 
MI Grand Rapids, R P. Urban & Assocs. 

MN St Pau~ Counlryman Assocs. ........ , 
MO St Louis, Advanced Tech. Sis. ...... .. 
NJ Englewood Cliffs, Mason-Esco Inc. ... . 
NY Hauppauge, Mason-Esco Inc. •......•. 
NY Rochester, BAS Sis. Assocs. ......... . 
OH Dayton, J. C. HoIfsteIIer Co. .......... . 
OH Medina, J. C. HoIfsteller Co. ........ .. 
OR Portland, SPS Elclms. Inc. .......... .. 
TX Dallas, Reese & Assocs. ............ .. 
UT Slat Lake City, Gemini EIcIms. •..••.•• 
WA Redmond, SPS EIcIms., Inc. .......... . 

616-245-0511 
612-845-9151 
314-878-2921 
201-569-8868 
516-273-3500 
716-586-1522 
513-296-1010 
216-241-4680 
503-297-8919 
214-351-0703 
601-27B-1l201 
206-323-4140 

LIBERTY INTL. CORP" FIRSTOHM, 2539 237th St, 
Suite F, Torrance, CA 90505, Tel: 213-539-6452, FAX: 213-
539-8450; EmpL: 5; SIs. Mgr: Gary Lee; Dist. Mgr: Maria 
A Leuro 

LIBERTY MIRROR, See Ubbey-Owens-Ford Co. 
Uberty Mirror Products 

LlBRASCOPE CORPORATION, A Subsidiary of the 
Singer Co. B33 Sonora Ave., Glendale, CA 91201, Tel: 
818-244-6541, TELEX: 674912; Empl: 1350 

LIGHT CONTROL SYSTEMS INC. 2 Bridgeview Circle, 
Tyngsboro, MA 01879, Tel: 617-649-9870, FAX: 617-649-
9636; EmpL: 25; SIs. Mgr: Karen A Forlenza 

.746-2212; Empl: 90 

LINEAR MOTIONS CO. 17025 Dubesor St, Vallnda, CA 
91744, Tel: 818-918-7906; FSC No.: 5945; EmpL: 6; SIs. 
Mgr:LWolby 

LINEAR TECHNOLOGY CORP. 1630 McCarthy Blvd., 
Milpitas, CA 95035, Tel: 406-432-1900, TELEX: 499-39n; 
FSC No.: 64155; EmpL: 425; SIs. Mgr: Bill Ehrsam; Dist. 
Mgr: David Robbie 

FAX: 203-659-3576 
LINE ELECTRIC PRODUCTS, P.O. Box 327, Hartford, 

CT 06141, Tel: 203-e59-3573, 1-800-331-1137, TELEX: 
643-067; FSC No.: 07065; Empl: 100; SIs. Mgr: Teo 
Babun; Dist. Mgr: Bill Harris ................... a-1565 

LOCBl Sales Offices & Reps 
CT Hartford, Une EIee. ................... 203-659-3573 
GA Marietta, Levine Lec\ronics & LectrIc .. 404-956-8148 
IN Indianapolis, Uberty SIs. .............. 31 HI86-9396 
NV Reno, AIehoII & Assocs. .............. 71l2-34B-7461 
OH Cincinnati, G.R Fehr eo.. Inc. ••.••.... 513-n2-5700 
Can Brossard, Que., DB Lectro, Inc. ........ 514-672-7029 

LDcaJ Disttibutols 
AL Birmingham, MG EIcIms. ............. 205-326-4525 
AL Montgomery, Control Comps. ••.••..•• 205-264-3325 
CA Covina, Selecta Switch ............... 818-967-4119 
CA HaYWard, Electro Comps. ............. 415-783-5800 
CA Los Angeles, Master DIs\rs. ........... 213-452-1229 
CA Sen Diego, Shanks & Wright .......... 714-239-0176 
CT E Hartford, R & S EIcIm. DIs\rs. •.•.•.• 200-528-9901 
CT Fairfield, IndL EIee. .. .. .. .. .. .. .. .. .. .. 200-255-9547 
FL Hialeah, Atlas EIee. Supp. .....•..•.•.. 305-885-8941 
FL Lakeland, AA EIec. .. .................. BOo-237-11274 
FL MIerri, ESL EIcIm. Distrs. .•.•...•.•.•• 305-633-6973 
FL Miami, Miramar EIee. Sys. ............. 305-871-4G72 
GA Atlanta, Cleveland EIee. ............... 404-691-1070 
GA Cunters, P & S EIctm. Supp. .......... 404-922-6101 
GA Rome, Battey Mechine................ 404-291-4141 
GA Tucker, Controilnstr. Device •......... 404-491-3143 
IL Elk Grove Village, Elk Grove EIee. .... 312-956-6350 
IN Marion, Myers Radio Supp. ........... 317-664-7394 
KY Luisville, Cameron & Barkley ......... 919-758-2507 
MA AUston. Hiloo EIec. SUpp. ............. 617-783-2600 
MA Lynn, Land EIcIms. Supp., Inc. ........ 617-592-222Q 
MA Waltham, EIec. Corp. 01 AME ••••.•.•. 603-432-4100 
MO Kansas City, Kansas City EIee......... 816-924-7000 
NJ E Rutherford, A A EIec. ............... 800-223-0131 
NJ Jersey City, Cuny & Gerber ........ .. . 201-653-0222 
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Manufacturers and Sales Offices Directory LmON 
NJ Unden, Turtle & Hughes.............. 201-574-3600 
NJ Pisca1away, Fromm EIec. ............. 209-981-0400 
NJ Secaucus, Franklin & Smith ........... 201-864-0555 
111M Hobbs, K & S EIec. Co ................ 505-393-3114 
NY Baldwinsville, Scibetta Distrs. ......... 315-622-3993 
NY Bronx, Smith EIc1rns. ................. 212-292-4670 
NY Hauppauge, Mo1ors & Armatures ..... 800-445-4155 
NY New Vorl<, Blan EIc1rns. . . . . . .. . .. . .. .. 212-233-6288 
NY Wh~e Plains, B J IndL EIec. ........... 914-946-2379 
OH Cincinnati, Cincinnati Controls ........ 513-53().()()49 
OH Cleveland, Specialized Comp. Sis. Co, Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 216-464-0405 
OH Dayton, John A Becker Co. .. . . . . . . . .. 513-226-1341 
OH Dublin, Sterio Cost Cutters............ 614-889-2117 
PA Philadelphia, F & C Sis. Co. " . . . . . . . .. 215-228-5656 
PA Wayne, Peak EIc1rns. ...... 215-293-9000 
TX Dallas, Wilkinson Brothers, Co ......... 214-941-9963 
TX Houston, Texas Svc. Co ............... 713-723-5122 
TX Houston, Wofford EIc1rns. ............. 713-847-3583 
TX San Angelo, Gunter Wholesale Co .... 915-655-9181 
WI Cedaburg, AA EIec. ................... 414-377-8000 

LlNEMASTER SWITCH, Box 52, Woodstock, CT 06281, 
Tet: 203-974-1000, TWX: 710-434-7412, FAX: 203-974-
0691 ; FSC No.: 979180; Empl: 190 

/INSE/S 
MEASUREMENT INSTRUMeNTATION 

FAX: 609-799-7739 
UNSEIS, INC., P.O. Box 666, Prince10n Junction, NJ 08550, 

T et: 609-799-6282, 800-RECOADER; Sis. Mg, c Andreas 
Sasinski . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 001440 

Local Sales Offices & Reps 
CA Orange County, Etotek Sys. ........... 714-830-4856 
CA San Diego, Elotek Sys. ................. 714-830-4856 
CA Santa Clara, Johnson Assocs.. . . . . . .. 408-964-4626 
CT Branford, Northesst Tech. SIs. ........ 203-461-2818 
FL Plantation, EMS, Inc. .................. 305-587-7146 
IL Des Plaines, Byron Ellis Assocs. ...... 312-298-7626 
111M Albuquerque, J. Smith & Assocs. Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 505-345-6501 
NY Liverpoo~ Syronics Inc. ............... 315-45 Hl968 
NC Burlington, P. J. Nahser Co. ........... 919-226-8053 
OH Dayton, Hocker Assocs. .............. 513-253-3642 
UT Highland, Highland Tech. Mktg ....... 801-756-2634 
WA Bellevue, TOPP Engrg. Sis. ........... 206-747-5400 
EXP Puerto Rico, Hato Ray, Metrology & Calibration Lab 

· . .. . . . . . .. . .. . .. . . .. . . . .. . . .. . . . . . . . .. 609-720-4412 
can Toronto, RCC EIc1rns. ................. 416-252-5094 

LlSK, G. W, CO, 2 South St, Clifton Springs, NY 14432, Tel: 
315-462-2611, TELEX: 71-8854113, FAX: 315-462-7661; 
Ernpl: 300; SIs. Mg, eRA Nelson; Dist. Mg, eRA Nelson 

LITE-QN INC, 720 S. Hillview Or, Milpitas, CA 95035, Tel: 
408-946-4873, FAX: 408-942-1527; EmpL: 1100; Sis. 
Mgr c Michael Barnes; Dist. Mg,_' R W. Morrison 

Littelfuse@ 
FAX: 312-824-3024 

LITTELFUSE, INC., Sub. of Tracor, Inc" 800 E 
Northwest Hwy, Des Plaines, IL 60016, Tel: 312-824-1188 
TWX: 91 tr233-4977; EmpL: 1700; Sis. Mg, c Milan Bagel; 
Dist . . Mg<c Michael Budde ........ 8 0 1171, 1376-1385 

Local Sales Offices & Reps 
AL Huntsville, Cartwright & Bean, Inc. .... 205-83tr1540 
AL Tempe, Clemick & Assocs. ............ 602-968-2603 
I\Z Tucson, Clemick & Assocs. ........... 602-749-4003 
CA Burlingame, Wm J. Purdy............. 415-347-7701 
CA Irvine, Gravley & Assocs. ............. 714-852-9994 
CO Englewood, Wm J. Purdy ............. 303-79(}-2211 
FL North Haven, Coakley, Boyd & Abbett 

....................................... 407-831-2474 
FL MMIand, Hutto-Hawkins Assocs. ..... 305-831-2474 
FL Pompano Beach, Hutto-Hawkins Assocs. 

.. . .. . . . . .. . .. . .. . . . . . . .. . .. . . . . . . .. . .. 305-979-0330 
FL T8Jr4)II, Hutto-Hawkins Assocs. ....... 813-251-2970 
GA Norcross, Cartwright & Bean .. . . . . . . . . 404-368-0160 
IL Ml Prospect, C. P. Dombrow .. .. . . . . .. 312-253-3326 
IN Indianapolis, L M. DeVoe ............. 317-842-3245 
KS Overiand PArk, T. L Dowell & Assocs. 

913-599-1100 

LA Chalmette, Erickson SIs. .............. 504-271-1976 MA Sturbridge, Russ Persson ............ . 203-871-8900 
517-851-8770 
612-447-8222 
913-829-2800 
516-742-1900 
214-241-5655 
216-725-7733 

MD Silver Spring, Mid-Atlantic Sis. ........ 301-593-7749 MI Stockbridge, Erhart Engrg. .......... .. 
MA Needharn Hgts., Coakley, Boyd & Abbett MN Prior Lake, Midwest Meridian ........ . 

...................................... 617-444-5470 KS Olathe, Technical Sis. Assoc. ........ . 
MI Farmington Hills, RC Merchant ....... 313-476-4600 ~ 
MI St Joseph, R C. Merchant ............ 616-983-7378 OH 

Mineola, Kahn Assocs. ............... . 
Dalles, Blair Engrg. .................. . 

MN Edina, M. Foster Tech. Sis. ............ 612-941-9790 TX 
MO St Louis, T. L Dowell & Assocs. ...... 314-849-4234 

Medina, Stress Analysis Sves. ....... . 
Garland, Carey, McMahill & Associates 

NJ Englewood, MOS Mktg. ............... 201-569-2071 
111M Albuquerque, C.T.Carlberg & Assoc. .. 505-836-1448 
NY Clarence, R W. Mitscher... 716-759-2350 
NY New Vorl<, MOS Mktg. ... 516-487-3966 
NY Pittsford, R W. M~scher .............. 716-586-4012 
NY Rochester, R W. Mitscher ............ 716-227-0839 
NC Charlotte, Cartwright & Bean, Inc. ..... 704-536-0303 
NC Raleigh, Cartwright & Bean,1nc. ....... 919-876-4130 
OH Centerville, Bear Mktg. ................ 513-436-2061 
OH Richfield, Bear Mktg. .................. 216-659-3131 
OR Portland, J. V. Belusko .......... . . . . .. 503-222-4279 
PA Harrisburg, Bail & Wh~aker .......... 717-564-6900 
PA Narber1h, Bresson Assocs. . . . . . . . . . . .. 215-664-6460 
TN Knoxville, Cartwright & Bean, Inc. ..... 615-693-7450 
TX Dalles, Etcom Mktg. ................... 214-241-2166 
TX Dallas, Erickson SIs. .................. 214-739-5833 
TX Houston, Etcom Mktg. ................ 713-35<r8064 
VA Richmond, Mid-Atlantic Sis. ........... 804-32tr2674 
Can Pickering, Ont, A C. Simmonds .... . .. 416-839-8041 

Uttan 
Electron Devices 

FAX: 415-591-5623 
LITTON ELECTRON DEVICES, 960 Industrial Rd., San 

Carlos, CA 94070, Tel: 415-591-8411, TWX: 91tr376-
4900; Empl.: 800 ............ A0 1786; B0 1021; 001898 

Local Sales Offices & Reps 
CA Westlake Village, Litton Electron DYes. Div. 

.. .. . .. . .. . .. . .. . .. . .. .. .. . .. .. . .. . .... 818-669-4903 
GA Warner Robins, Litton Electron DYes. Div. 

.. .. . .. . .. . .. .. . . .. .. .. . .. .. .. .. .. .. ... 912-923-3397 
MA Westford, Litton Electron Dves. Div. ... 617-692-6220 
NJ Springfield, Litton Electron DYcs. Div. 

....................................... 201-379-3131 
OH Dayton, Litton Electron DYes. Div ...... 513-258-1243 
TX Plano, Litton Electron Dves. Div. ...... 214-881-0822 
VA Arlington, Litton Electron DYes. Div .... 703-92<r4100 

LITTON ENCODER DIV., 20745 Nordhoff St, 
Chatsworth,CA 91311, Tel: 818-341-6161, TWX: 91<r494-
1229, FAX: 818-882-4553; FSC No.: 17080; Empl.: 250 
................................................. B 0 1983 

Local Se/es Offices & Reps 
I\Z Phoenix, Clifton Precision. . . . . . . . . . . .. 602-242-0910 
CA Los Gatos, Luscombe Engrg. ......... 408-37tr202O 
CA Montrose, Luscombe Enginooring . . . .. 818-249-9000 
CO Denver, Motion Technology ........... 303-757-3003 
FL Longwood, Boetto Corp. .. ............ , 305-331-1771 
MA Newton, nek Encoder ................. 617-969-7307 
MI Grand Rapids, Midwest Meridian Corp. 

MN Eden Prairie, PWC, Inc. .. ............ . 
MO St Louis, Midwest Meridian Corp ..... . 
OR TIgard, Vantage Corp. .. ............ .. 
PA Clifton Heights, Clifton Precision ..... . 
TX Garland, Carey, McMahill & Assocs. .. . 
WA BelleVUe, Vantage Corp .............. . 
Can Markham, ant, EP. Etctms. .......... . 

616-698-7391 
612-934-1409 
314-878-4441 
503-62tr3280 
215-622-1000 
214-681-1414 
206-455-3460 
416-475-8316 

LITTON LASER SYSTEMS, CLS OPERATIONS, 5 
Jeffrey Drive, South Windsor, CT 06074, Tel: 203-289-3551 

Lilian 
FAX: 703-953-1841 

UTTON POLY-SCIENTIFIC, Div. of Litton 
Industries, 1213 N. Main St, Blacksburg, VA 2406(}-
3100, Tel: 703-953-4751, TWX: 71tr875-3694; Empl.: 800 
. . . . .. . . . . . . . . . . . . . . . . . .. . .. .. B 0 1208-1213, 1267-1276 

Local Sales Offices & Reps 
I\Z Phoenix, Dick Palmer . . • . . . . . . . . . . . . .. 602-242-0910 
CA Huntington Beach, Mike Baggetta . . . .. 714-968-0434 
CA Woodland Hills, Bob Billington. . . . . . .. 818-347-0603 
FL Fern Park, Blair Engrg. ................ 305-834-1244 

....................................... 214-881-1414 
WA Bellevue, Thorsen Co ................. 206-455-9180 

Lilian 
FAX: 914-664-2466 

LITTON POTENTIOMETER DIV., 750 So. Futton Ave., 
Ml Vernon, NY 10551, Tel: 914-664-7733, TWX: 71tr562-
0129; FSC No.: 04454;Multiple; EmpL: 300; Sis. Mg, c Sales 
Director .................................. A0 2114-2119 

AMERICA'S FOOT SWITCH LEADER 

FULL LINE AUTHORIZED DISTRIBUTOR 

l~~t:6 
ELECTRIC SWITCHES 

INCORPORATED 

2478 Fletcher Dr., Los Angeles, California 90039-2897 

~~1I800-421-8855 TEL:213-660-1310 
CA:800-252-4640 FAX:213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION-SIOO. FREE CATALOG 31EM on REQUEST 

Littelluse® 
Ove, • 5.000.000 •• 
Fuses 

in Stock 

Ove, 
8.000.000 
Relays & 
Switcnes 
In Stock. 

Orders PlaefJll by 3:00 p.m. are 
Shipped the Same Day 

(2131452·1229 (4151835-1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

$8nla Monica, CA lI0404 Oakland, CA 94606 

[§~~ 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 10th 51. Oakland. CA 94606 

( Littelfuse@J 
(213) 452-8002 
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Local SsJes 0ffI00s & Reps 
AZ Phoenix, Utton Pot. ......•............ 602-242-0910 
CA Northridge, W.H. Inds. .•. . . . . . . . • .. . . . . 818-363-3910 
co Aurora, M'odwesI Meric:ian ............. 303-341-7550 
FL· SI. PeIerSburg, JCJ Assocs. .. .. .. .. .. • 813-384-2029 
MA Waltham, Dettech Sis. ................ 617-894-4550 
MI Grand Rapids, Midwest Meridian...... 616-698-7391 
MN Prior Lake, Midwest Meridian ......... 612-447-8222 
Me> SI. Louis, Midwest Meridian ........... 612-447-4441 
NY Great Neck, Trionic Assocs. .......... 516-466-2300 
OH Dayton, RixanAssocs. ................ 513-222-0011 
PA Newlown Sq., a D I. .................. 215-35~1OOO 
WA Bellevue, Flight Unes ................. 206-454-2026 
Can Ontario, E P EIctms. .................. 416-475-8316 

LIXI. INC.. 1438 Brook Dr. Downers Grove, IL 60515, Tel: 
31~ TB.EX: 6871077 DKROB. FAX: 312-620-
7776; Empl: 16; SIs. Mgr: VIIo RaImondI 

W TECHNICAL SYSTEMS, 19 Power Drive. Hauppauge, 
NY 11768, Tel: 516-234-2100; E~L: 25; SIs. Mgr: 
Christopher Rowe 

LMB HEEGER, INC.. 2946 E. 11th St. Los AngeleS, CA 
90023, Tet 213-261-0382, FAX: 213-261-2214; SIs. Mgr: 
Robert Haeger . 

LMI CONNECTORS, INC. 6290 Sunset Blvd., Ste. 1126, 
Los AngeleS, CA 90026, Tel: 213-463-2295, 1WX: 910-
321-2903, FAX: 213-463-4319; SIs. Mgr: Nonnan 
SUtherland 

LNP ENGINEERING PLASTICS, Div. of ICI Americas. 
412 King Street. Melvern, PA 19355, Tel: 215-644-5200, 
TB.EX: 510-688-6728; SIs. Mgr: William Shaker 

Manufacturers and Sales Offices Directory 
LOCus. Box 740, State COllege, PA 16804, Tel: 814-466-

6275, FAX: 814-466-7351; Empl: 420; SIs. Mg,: Elwood 
E.8rem 

LOCUS. 2560 Huntinglon Ave.. Alexandria, VA 22303, Tel: 
703-960-1000, FAX: 703-960-7047; SIs. Mgr: Elwood E. 
Brern 

LORAIN PRODUCTS. Reliance EIecIric, 1122 F St., 
Lorain, OH 44052, Tel: 216-286-1122, TB.EX: 98-0505, 
1WX: 196131; ~L: 1200; SIs. Mgr: T. F. McFadden 

LORAl MICROWAVE-NARDA WEST, 214 Devcon Dr. 
San Jose, CA 95112-4210. Tel: 406-436-4500, 1WX: 910-
33&0163; FSC No.: 6F150; Empl: 200; SIs. Mgr: Leon 
Becker 

LOGICAL DEVICES, INC. 1201 N.W. 65th Place, Fort LORAlMICROWAVE-WAVECOM,9036WinnelkaAve., 
L.euderdaIe 33309. Tel: 305-974-0967. FAX: 305-491- Northridge, CA 91324, Tel: 818-882-3010, TELEX: 
6956; SIs. Mgr: Bob Sitns 6502408147; FSC No.: 28979; ~L: 109 

LOGICAL DESIGN GROUP, INC. 6301 Chapel Hill Ad, LORAl TERRACOM, Sub. of Loral CoIp., 9020 BeIboa 
Raleigh, NO 27607. Tel: 91~1-1101, FAX: 91~1- Ave.. San Diego. CA 92123, Tel: 61~276-4100. TB.EX: 
2844; Empl: 13; SIs. Mgr: Rich Jansma; Dist. Mg,: Rich TERP.ACOM A SOG 1802774, 1WX: TERRACOM SOG 
Jansma 910-335-1202; SIs. Mgr: Michael A. Lapadula 

LOGIC BEACH INC.. 6033 Pasadena Ave.. La Mesa. CA LORCH ELECTRONICS:DIV. OF VERNrrRON 
92041, Tel: 619-69803300; EmpL: 7; SIs. Mgr: Jim CORP. 105 Cedar La. Englewood, NJ 07631. Tel: 201-
Robertson; Dist. Mgr:Jim Robertson· 569-8282,FAX:201-~115O;FSCNo.:29971;Empl:60; 

Distributor 

LOGI COMP ELECTRONICS, INC. 895 Memaroneck 
Ave.. Memeroneck. NY 10543, Tel: 914-698-9332, aoo-
431-2625 

..................................................... 643, 744, 774 

SIs. Mgr: K Daniel Beene . 

LORLIN TEST SYSTEMS. 4 PrecIsion Ad., Danbury, CT 
06810, Tel: 203-744-0096, TELEX: 4990519, 1WX: 710-
45805030; SIs. Mgr: Michael MacKesey 

LORTEC POWER SYSTEMS, INC. 145 Keep COurt. 
Elyria. OH 44035-2214, Tel: 216-327-505Q, TB.EX: 
384888 LORTEC UPS UD, FAX: 216-327-9628; ~ 65; 
SIs. Mgr: Dale L Lamirand 

LNR COMMUNICATIONS, INC. 180 Marcus Blvd., LOGICOMPELCTRNS.INC.,SeePres-Air-TroICorp. 

LOVE CONTROLS CORP. 1475 s. Wheeling Ad, 
Wheeling, IL 60090, Tel: 312-541-3232, TELEX: 297115, 
FAX: 312-541-7366; FSC No.: 81.919; ~L: 110; SIs. 
Mg,: Harold a Koenen 

Heuppauge. NY 11768, Tel: 516-273-7111, TB.EX: 
221620, 1WX: 510-227-9871, FAX: 516-273-7119; FSC 
No.: 51049; Empl: 200; SIs. Mg,: F. Kelly, Oir. Mktg. 

LOCKHEED ELECTRONICS CO. INC. Lockheed 

LOGIC TECHNOLOGY. INC. 109Q-B L'Avenida, MIn. 
View, CA 94043, Tel: 415-987-1007, FAX: 213-641-4691; 
FSC No.: 51019; SIs. Mrr: Mel Morgen 

CoIporation, 1501 U.s. Highway 22, OS No.1, Plalnfield, LOGIMETRICS, 121-()3 Dupont St. Plalnview, NY 11803, 
NJ 07061,TeI: 201-757-1800; ~L: 1,800 Tel: 516-~17oo. TB.EX: 7608152, FAX: 51~8552; 

FSC No.: 33013; Empl: 75; SIs. Mg,: Eugene Blum 
LOCTfTE LUMINESCENT SYS. INC. LocTtte Corp.. 

EIna Corp. Lebanon, NH 03766, Tel: 803-448-3444, 
TELEX: 710-366-0607, FAX: 603-448-3452; EIJ1ll: 190; 
SIs. Mgr: MR Hartman 

Device Programmers & Erasers 

RAG ELECTRONICS. INC. 

An Authorized 
Stocking Distributor 

Nationally Call 

1-(800)-732-3457 

InCaJijomia 
1-(800)-272-4225 

21418 Parthenia St. Canoga Park, CA 91304· (818) 998·6500 

LOGITEK 
THE LOGICAL CHOICE OF THE TECHNICII-L MIND 

FAX: 516-467-4090 
LOGITEK, INc.. 101 Christopher St. Ronkonkoma, NY 

11779, Tel: 516-467-4200, 1WX: 510-224-6253; FSC No.: 
15420; Empl: 75; SIs. Mgr: David Fischer 
.....•..................•......•. 801566-1568; ()O1899 

Local SsJes 0ffI00s & Reps 
AL Huntsville. Ro. Whitesell & Assocs. . . • 205-883-5110 
AZ Scottsdale, Faser Technlcel Sis. ...... 602-946-4404 
CA Cempbel~ Shur Sis., Inc. .............. 4080374-5577 
CA Encinitas, Craig Assocs. .............. 61~942-6166 
CA Thousand Oeks, Craig Assoc. ........ 8180887-2444 
CT Hartford, DynemIc Sis. of New England 

.. .... .. .. . .. .. .. .. .. .. .. .. .... .. .. .. .. 203-893-6567 
FL Coral Springs. HAl EIctms. ............ 305-752-7520 
GA Norcross, RO. Whitesell & Assocs. •.. 404-449-9190 
IN indianapolis, RD. Whitesell & Assocs. 

....................................... 317-35~9263 
KS WIChita, 0&0 Engrg. co. .............. 31 a.aaa.2808 
KY Pewee Valley, RO. Whitesell & Assocs. 

....................................... 502-241-1441 
MA Burlington. Dynamic Sis. of New England 

....................................... 617-272-5676 
MN Wayzata. White Sis. co................ 612-544-1374 
Me> Southfield, RO. Whitesell & Assocs. .. 313-559-5454 
NY Ronkonkoma, JL Sis. ................. 516-737-2801 
NO Greensboro, RO. Whitesell & Assocs. 

....................................... 91~273-1945 

OH Dayton, Ro. Whitesell & Assocs. ..... 513-286-9546 
OK 0&0 Engrg. co. ...................... 31a.aaa.2808 
PA Churchville, Dynamic EIcIm. Sis. ...... 215-322-2611 
PA Pittsburgh, RO. Whitesell & Assocs. .. 412-963-6161 
TN Nashville, R.o. Whitesell & Assocs. .•. 615-352-4760 
TX Dallas, 0&0 Engrg. co. ............... 214-241-3099 
vr Burfington. Dynamic Sis. of New England 

.. .. .. .. . .. .. .. .. .. .. .. .... .. .. .. .. .. .. 802-863-6685 
VA Front Royal, Ellron Sis. Ltd. ........... 703-635-1933 
WA Seattle, Rep-Wesl .................... 206-263-6351 
Can Lachine, Que.. EIecIrocIesign Ltd. • . . . . . 514-636-4638 

LONGSHINE TECHNLG. INC.. 2013 N. Capitol Ave.. San 
Jose, CA 95132, Tel: 4080942-1746, TB.EX: 910-250-
2016, FAX: 408-942-1745; E"l'L: 250 

low key 
FAX: 508-281-6321 

LOW KEY CORPORATION, Strong Group. 105 
Maplewood Ave., P.O. Box 1195, Gloucester, MA 01930, 
Tel: 5080281-0448; ~L: 25; SIs. Mgr: Brian Hendricks 
........................................ ; .. 801870-1872 

Local SsJes OffIces & Reps 
AL Huntsville, MacKay Smith Assocs. •.•• 205-539-8005 
CO Englewood, EIcIm. Comp. Sis. ........ 303-762-9576 
CT WeetheIfieId, Compak ................ 203-563-4784 
FL Orlando, MacKay Smith Assocs. .....• 407-423-4353 
GA Tucker. MacKay SmIth Assocs. ....... 404-496-9913 
IL Skokie, EIecIro Tech Mktg. ............ 312-678-3151 
IN Greenfield, France Entprs. ............ 317-462-8098 
MA Hudson, Compak ..................... 508-5611-0331 
NO Raleigh, MacKay Smith Assocs. ...... 91~7-2277 
UT Sell Lake City,EIctm. Comp. SIs. 

LOYOlA CONTROLS INC. 1099 N. Betavia St. Orange. 
CA 92667, Tel: 714-639-0526, FAX: 714-639-9342 

LSI COMPUTER SYSTEMS, INC. 1235 Weft Whitman 
Ad, Melville, NY 11747, .TeI: 516-271-()4oo, 1WX: 510-
226-7633; FSC No.: 55261; Empl: 30; SIs. Mgr: Sherry 
Smith 

LSI JENNINGS. 970 McLeughlin Ave., San Jose, CA 
95122-2696, Tel: 4080292-4025, TB.EX: 34-6311, 1WX: 
910-33800159, FAX: 4080286-1789; FSC No.: 73905; 
Empl: 350; SIs. Mgr: E. V. Valehrach .......... A0 1102; 

a0 1570-1573; ()O1317 

LDcaI SsJes 0ffI00s & Reps 
AL Huntsville, BrandeJ.Stephens ......... 205-Il83-0445 
AZ Phoenix, Crown Systems ............. 802-274-3180 
CA Encino. King-Way Assocs. ............ 8180786-4124 
CO Denver, UncI:lerg co. ................. 303-75&'9033 
FL Deerfield Beech, BrandeJ.Stephen ••• 305-427-8558 
FL Orlando, BrandeI-SIephen •.......... 305-425-3202 
GA Atlanta, BrandeI-SIephen ............ 404-261-7579 
Il Arlington HgIs., Berndt Assocs. ....... 312-632-0900 
IN Carmel, BerndtAssocs. ............... 317-844-0114 
KS Shawnee MIssion. LoweII-Kangas & Assoc. 

....................................... 913-631-3515 
MD Hunt Valley. MarIdron................. 301-6280111.1 
MD Rockville, MarIdron .............. ..... 301-251-6990 
MA Heverhill, LK. Assocs. ................ 617-373-1313 
MN MinneapoUs, Berndt Assocs. .......... 612-546-2021 
MD SI. Louls, LoweIJ.Kangas & Assoc. .... 314-821-4050 
NJ Flanders, K&R Engrg. Sis. •• . .• . . . . • . . • 201-584-5235 
NM Albuquerque, Undberg co. .... .. .. .. .. 505-881-1006 
NY Kingston, Micro-Tech Mktg. ........... 914-338-7588 
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Manufacturers and Sales Offices Directory 
NY N. Syracuse, Micro-Tech M~ ..•..•.. 
NY Rochester, Micro-Tech M~ Inc. ..•.. 
NC Greensboro, BrandeI-SIephens ...•... 

315-458-5254 
716-3.28-3000 

KS WIChita, Thunderbird Tech. Sis. & Svcs. 
....................................... 316-636-5777 

919-274-6952 MA Westford. SIR Assocs. ................ 508-692-2500 
OH Centerville, Bear MkIg. Inc. .......... . 
OH RIchfield, Bear MkIg. Inc. ............ . 
PA Huntingdon Valley, Omega EIctms. .. . 
PA Pittsburgh, Bear MkIg.. Inc. .......... .. 
TX Houston, Barry Sales ................ . 
TX Richardson. Barry Sales ............ .. 
IJT SaIl Lake City, Undberg Co. ........ .. 
WI Milwaukee, Berndt Assocs. .......... . 

513-436-2061 MI 
216-659-3131 MN 
215-947-4135 MO 
412-531-2002 NY 
713-784-5860 NY 
214-234-0255 NY 
801-277-2643 NC 
414-545-8400 OH 

Royal Oak, Hilltronics, Inc. ...........• 313-435-0020 
Minneapolis, Josoo/Melius, Inc. ....... 612-861-3343 
Maryland Heights, Thundelblrd Tech. Sis. & Svcs. 
.. . .. . .. .... .. .... .. .. .. . .. .. .. .. .. .... 314-298-8940 
CIaJk Mills, KLM-Gamer Co. .......... 315-853-6126 
Oceanside, BitIan Assocs., Inc. ... . . . . . 516-678-6222 
PiIIsford, KLM-Gamer Co.............. 716-381-6350 
RaleIgh. DHR MkIg. Inc. .............. 919-829-1970 
Cleveland, Del Steffen & Assocs., Inc. 

Local DistributDrs ....................................... 216-461-8333 

CA Cat, ....... Surcom A •• _ 61~ .00"20 OH Dayton. Del Steffen & Assocs., Inc. .... 513-293-3145 
...,...., """""'" ............ .,....".,..... OH Lexington, Del Steffen & Assocs., Inc. 

Il La Fox. RichaIdson EIcIms., Ltd. ...... 312-456-0600 

LSI LOGIC CORP. 1551 McCarthy Blvd., Milpitas, CA 
95035, Tel: 406-433-8000, TELEX: 172153; Dist. Mgr: 
John Mucciaro 

L T~ INC. 6445 N. Hamlin Ave., Uncolnwood, IL 60645, Tel: 
312-679-7500, TWX: 5101008622, FAX: 312-679-7981; 
E"1'L: 80; SIs. Mgr: Mike KheIaJpaI 

....................................... 419-884-2313 
PA Camegie, Del Steffen & Assocs., Inc... 412-276-7366 
PA King of Prussia. Freedrnan-Malta Assocs. 

SC 
TN 
TX 
TX 
TX 
WA 
WA 

....................................... 215-337-9211 
Greenville, DHR Mklg.. Inc. . . . . . . . . . . .. 803-235-3594 
Nashville, DHR Mktg..lnc. ............. 615-331-2745 
Austin, ION Assocs., Inc. .............. 512-331-7251 
Grand Prairie, ION Assocs., Inc. ....... 214-647-8225 
Houston, ION Assocs., Inc. ............ 713-537-7717 
Bellevue, Testco, Inc. ................. 206-454-7422 
Vancouver, Testco.lnc. ............... 206-693-7282 

L TX. L TX PI<. @ UniveISity Ave., Westwood, MA 02090, Tel: WI Brookfield, Control Sis., Inc. ........... 414-797-9500 
617-461-1000, TELEX: 4430108, TWX: 710-348-6621, 
FAX: 617-326-5695; ~: 1,500; SIs. Mgr: Roger LUCAS WESTERN INC. Electro Systems Division. 
BleIhen, Sr. VP. Sis. 610 Neptune Ave., Brea. CA 92621, Tel: 714-671-4500, 

TWX: 910-584-4856, FAX: 714-671-4503; Err1lL: 175; SIs. 

MAGNEC 
Local Sales Offices & Reps 

CA Los AlamitoS, Power Specialists ..... . 
CA San Jose, ByIec SIs. ................ .. 
CT Guilford, DaJa Mark, Inc. ............ .. 
A. Melbourne, Kennedy Assocs. ........ . 
II.. Arlington Hgts., Gaertner & Assocs. .. . 
MD Lutherville, DGR ..................... . 
MA Norwood, JMG, Inc. .................. . 
NJ CliIIon, ROI Sis. ...................... . 
NY Uverpoo~ M. M. Hare Co. ............ . 
OH Troy, S-Tak .......................... . 
OK Tulsa, Advance Tech. Sis. .......... .. 
PA West Chester, TCA Assocs. .......... . 
TX Austin, Advance Tech. Sis. ........... . 
TX Dallas, Advanced Tech. Sis. ........ .. 
TX Houston, Advance Tech. Sis. .... , .. .. 
Can Downsview, Ont, Telbil EIc1ms, InC. .. 

213-594-9418 
408-435-8004 
203-453-0575 
305-676-6875 
312-593-2332 
301-583-1360 
617-762-5333 
201-340-1515 
315-45H5859 
408-435-8004 
918-664-0462 
215-692-6853 
512-346-5322 
214-340-1300 
713-440-3898 
418-633-5050 

MABUCHI MOTOR AMERICA CORP, 475 Park Ave. 
South, New York, NY 10018, Tel: 212-686-3822, TELEX: 
23-4374, TWX: MABll, FAX: 212-532-4263; E"1'L: 10.000 
................................................. 801277 

PANAFA)(: 212-532-4263 

MACCOR. INC. 2805 w. 40th Street, Tulsa, OK 74107, Tel: 
916-446-1874; FSC No.: 6825; Sis. Mgr: Andrew D. 
MacKay 

LUCAS DURALITH CORPORAnON, 525 Orange St., Mgr: Jeny Neumayer MACHINE COMPONENTS CORP. 70 Newtown Ad., 
MiIMIIe, NJ 08332, Tel: 809-825-6900, TWX: 510-687- LUFF RESEAACH,Box449,JacksonHgts.,NY 11372, Tel: Plainview, NY 11803, Tel: 516-684-7222, FA)(: 516-684-

:~~: .~: .~~. ~~~; ... ~:. ~~-:'Ic;:': ~5900, FAX: 716-476-4969; Err1lL: 5; SIs. Mgr: R. 7252; FSC No.: 15531;~: 46; SIs. Mgr: D. L Dubov 

Local Sales OHic8s & Reps 
Al Huntsville .......................... .. 
CA Anaheim ............................ . 
CA San Jose ............................ . 
CO Denver .............................. . 
A. Orlando ............................ .. 
IL Arlington Hgts. ...................... .. 
MD Baltimore ............................ . 
MA Boston .............................. . 
MI P~ Leading Edge Sales Corp. 

205-539-5608 
714-776-6700 
406-244-7366 
303-329-5973 
30&843-8685 
312-394-3775 
609-825-6900 
617-742-2190 

.... .. . .. .. .... .. . .. .. .. .. .. .. .... .... . 313-420-3344 
MN Minneapolis, OEM ProclJcIs .......... 612-541-0236 
NJ Millville.. .. .. .. .. .. .. .. .. .. .. .... .. ... 609-825-6900 
NY New York ............................ 212-582-5629 
NY Rochester.. .. .. .. .. .. .. .. .. .. .. .. .. .. 716-442-7270 
NC Raleigh............................... 919-821-5684 
OH Columbus.. .... .. .. .. .. .. .. .... .. .... 614-226-0800 
PA Philadelphia........ .. ................ 215-923-6282 
TX Dallas................................ 214-522-6150 
WA Bellevue.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 206-453-9383 
Can RexdaIe, Ontario, True North Technologies 

....................................... 416-744-2233 

LUFT INSTRUMENTS, INC. Hillside Rd., p.o. Box 214, 
Lincoln, MA 01773, Tel: 617-259-9215, TELEX: 247316 
RCA; Err1lL: 12 

LUMEX OPTO/COMPS, INC. 292 E Hellen Ad., 
PaJatine,1L 60067, Tel: 312-359-2790, FAX: 312-359-8904; 
Empl: 125; SIs. Mgr: Fred Schneider; Dist. Mgr: Bert 
Musser 

LUMITRON, PO Box 267, Summit, NJ 07902-0267, Tel: 
201-273-8998, FAX: 201-273-0853; FSC No.: 51702; 
E"1'L: 20; SIs. Mgr: Gil Chassie 

Local Sales OHic8s & Reps 
IL Elk Grove, Midwest Meridian ......... . 
MO Maryland Hgts.. Midwest Meridian ... . 
OH Dayton. Midwest Meridian .......... .. 
PA Easton, Kendon Co. ................ .. 
TX Ft Worth, Midwest Meridian ......... . 

312-437-6531 
314-676-4441 
513-256-6960 
215-253-3100 
817-589-1711 

LUTRON ELECTRONICS CO. 205 SUter Rd., 
Coopersburg. PA 18038, Tel; 215-282-3800, TELEX: 
847475, TWX: 510-651-3755; Empl: 378; Sis. Mgr: John 
McKiernan; Dist. Mgr: Robert Van Home 

LUCAS EPSCO, INC. 99 South St., Hopkinton, MA 01746-
2204,TeI:506-435-24OO, TELEX: 95-1110, FAX: 506-435- LUXO LAMP CORP. P.O. Box 951, Port Chester, NY 

Local Distributors 
Can Qakville, Ont, Drive Une,Inc. ......... 416-845-4710 

MACOM, INC. 43 Second Ave., Bldg. 8, Burlngton. MA 
01803, Tel: 617-272-3000, TELEX: 94-9464, TWX: 710-
332-6789 

MI A-COM LASER DIODE, INC. See Laser Diode, 
Inc.. Div. of Morgan Crucible 

M! A-COM OMNI SPECTRA, INC. 21 Continental Blvd., 
Merrimack, NH 03054. Tel: 603-424-4111, TWX: 710-366-
0674, ESYLNK: 62038279, FAX: 603-424-6580; FSC No.: 
16179; E"1'L: 750 

MIA COM LTD. Hu"1'hr8Y Ad., Dunstable, Bedlordshire, 
England LU5 4SJ<, England, Tel: 44(582)471200, TELEX: 
82295; E""L: 500; SIs. Mgr: D. McGuinness 

M/A-COM PHI, INC. MIA COM, Inc.. 1742 Crenshaw 
Blvd., Torrance, CA 90501, Tel: 213-320-6160, TWX: 910-
346-6651, FAX: 213-816-9191; FSC No.: 50998; E"1'L: 
260; SIs. Mgr: Fred McAdara 

2022; FSC No.: 15694; E""L: 240; SIs. Mgr: John M. 10573, Tel: 914-937-4433, TELEX: 137-336, FAX: 914-
Shalhoub 937-7016; Err1lL: 150; SIs. Mgr: Robert H. Newton MAC PANEL CO. P. O. Box 7728, 551 W. Fairfield Ad., High 

Lucas Ledex ~' 

FAX: 513-898-8624 
LUCAS LEDEX INc.. P.O. Box 427, 801 Scholz Dr. 

Vandalia, OH 45377-0427, Tel: 513-898-3621, TELEX: 
6874241/6874243; FSC No.: 81640; E"1'L: 450; SIs. Mgr: 
T. C. Ristofl 
.. ...... ... 8.1654, 1666-16118, 1784-1785, 1964-1965 

Local Sales OHic8s & Reps 
Al Huntsville, DHR Mktg.. Inc. ............ 205-722-0440 
AZ Scottsdale, Arcom Sis., Inc. ........... 602-947-5745 
CA San Diego, 1_ M~ Assocs. ... 619-693-3220 
CA Saratoga, Testco, Inc. ................. 406-253-1900 
CA Woodland Hills, Interstate M~ Assocs. 

... .... ..... .. . .. ... ................... 818-883-7606 
CO Englewood, Dynatech,lnc. ............ 303-773-2830 
CT Bloomfield, StR-Assocs. .............. 203-243-9343 
A. laIgo. Techn. Mklg. Assocs. .......... 813-541-1591 
A. Melbourne, Techn. ~ Assocs. ..... 407-676-3776 
FL Orlando, Techn M~ Assocs. ........ 407-857-3780 
A. Pompano Beach, Techn. ~Assocs. 

...... ... ..... ..... ... ................. 305-977-9006 
GA Duluth, DHR MkIg. Inc. ............... 404-564-0529 
IL Elk Grove VI., Control Sis., Inc. ........ 312-595-2110 
IN Beech Grove, Control Sis. Inc. ........ 317-786-2272 
IN Ft Wayne. Control Sis., Inc. ........... 219-483-5198 
IN Newburg, Control Sis., Inc. ............ 812-853-2518 
KS Leawood, Thunderbird Tech. SIs. & Svcs. 

....................................... 913-642-7220 

LXD, INC. 24500 Highpoint Road. Beachwood, OH 44122, 
Tel: 216-292-3300, TELEX: 96-5442 LXD BCWD; FSC No.: 
66706; Err1lL: 100; SIs. Mgr: SheiIa'Thon:lpson; Dist. Mgr: 
Sheila 1'I'Iorr1Isoo 

LYNN ELECTRONIcs. 915 Pennsylvania Blvd., 
Feasterville, PA 19047, Tel: 215-677-6700. 800-523-6075, 
TWX: 510-687-1988, FA)(: 215-384-2944; FSC No.: 19151; 
E"1'L: 125; SIs. Mgr: H. T. Colas 

LYN-TRON, INC. 3150 Damon Way, Burbank, CA 91505, 
Tel: 213-849-6211, 800-423-2734, TELEX: 662729, FAX: 
818-&40-9581; FSC No.: 05791; SIs. Mgr: Allred C. 
Redlitz; Dist. Mgr: 107 

LYON METAL PRODUCTS, 47 Railroad Ave., Aurora, IL 
80507, Tel: 312-892-8941, TWX: 910-232-3132; EmpL: 
800; SIs. Mgr: R. R. Bodlund 

L YTRON INCORPORATED, Dragon Court, Woburn. MA 
01801, Tel: 617-933-7300, TELEX: 951-934. FA)(: 617-
935-4529; Err1lL: 75; SIs. Mgr: Edwin Carell 

LZRelectronics,inc. 

FAX: 301-670-0436 
LZR ELECTRONICS, INc.. 8051 Cessna Ave., 

Gaithersburg, MD 20879, Tel: 301-921-9440; Err1l1.: 35; 
SIs. Mgr: Phil Aliff; Dist. Mgr: Dave BalIog 
.......• 8.1786-1787, 1875; C.1415-1436, 1868-1872; 

001033-1037,1900-1907 

Point, NC 27264, Tel: 919-884-8111, TWX: 510-926-1542, 
FAX: 919-887-1565; FSC No.: 16654; E"1'L:90; SIs. Mgr: 
T. A. Hayworth 

MACROAMP INC. P.O. Box 1512, Ukiah, CA 95482, Tel: 
707-462-2222, FAX: 707-462-4103; Err1lL: 25; SIs. Mgr: 
Teny L ShoUn; Dist. Mgr: Teny L Sholin 

MACRODYNE, P.O.Box 1 079, Schenectady, NY 12301, Tel: 
518-358-3500, FAX: 516-356-3505; E"1'L: 22; SIs. Mgr: 
Robert L Grinnell 

MACROUNK. 1500 N. Kellogg Drive, Anaheim CA 92807, 
Tel: 714-777-8800. TWX: 910-591-1671; E"1'L: 25; SIs. 
Mgr: Bill Goodale 

MACROMAnc DIVISION, Milwaukee EIctrns. Corp., 
7817 W. Clinton Ave., Milwaukee, WI 53223, Tel: 414-358-
4000, FAX: 414-356-4001; FSC No.: 98664; EmpI.: 80; SIs. 
Mgr: James Scholler 

MACRONEncs, See Veeco In~ Inc. 

MAG-CON, 1626 Terrace Dr. St Pau~ MN 55113, Tel: 612-
633-8820, FAX: 612-633-1851; EmpI.: 40; SIs. Mgr: M. 
CrelQn 

MAGNATROL VALVE CORP. 67 Fifth Ave., Hawthorne, 
NJ 07507, Tel: 201-427-4341, ESYLNK: 130357, FAX: 
201-427~7611; SIs. Mgr: R. Kretschmer 

MAGNECOMP, INC., P.O. Box 825, Gravley Ad., Pickens, 
SC 29671, Tel: 803-876-4700; Err1lL: 10; SIs. Mgr: T. 
Sullivan ........................................ A.2323 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 733 



MAGNEL 

MAGNECRAFT ELECTRIC CO. 1910 Techny RQad, 
Northbrook, IL 60062-5376, Tel: 312-564-8800. 1WX: 910. 
221-0122, FAX: 312-564-3027; FSC No.: 94696; EmpI.: 
700; SIs. MgT: Wiley Greenwood; Dist. MgT: Wiley 
Greenwood 

~MAGNELAB 
IIIICORPORATION 

FAX: 303-447-1588 
MAGNELAB. 7315 Red Deer Or, Boulder. CO 80301-4696, 

Tel: 303-442-6700; FSO No.: 58439; EmpL: 25; SIs. Mgr: 
Carl A. Forsberg ......................... , A.2324-2325 
t..pcaJ SaJes Offices & Reps 

CA San Diego. Mesa Sis. & Engrg. ..... . . . 619-278-8021 
KS Shawnee Mission, Robinson & Assoc. 

913-262-1374 

The. Largest 
Relay •• 

Distributor 
in the World. 

Over 
8.000,000 
Relays & 
Switches 
in Stock. 

Orders PlacBd by 3:00 p.m. arB 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Aven .... 

Santa Moni.,., CA 90404 o.klend, CA 94606 

[§~~ ........ 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E. 10th S1., oakland. CA 94606 

(213) 452-8002 

III Irs a good connection to have 

INTERCONNECT SPECIAL TIES INC. 

(800) 752-4777 (714) 773-0411 
FAX: (714) 447-3976 TELEX: 910 3210310 

1~"1VA'GlllUJIMI ' 
SINGLE AND DOUBLE ROW 

TERMINAL STRIPS 

(800) 752-4777 

Everything For Your Connector Needs 
SPECIALIZING IN Hard to Find Components 

and Value Added Service 

Manufacturers and .Sales Offices Directory 

· •• ~Tek ""7iiaiI 
FAX: 219-356-3148 

MAGNETEK TRIAD, 1124 E. Franklin St, Huntinglon, IN 
46750. Tel: 219-356-7100; Empl.:850; Dist. Mgr: Steve 
FISher ......... .. . .. .. .. .. . .. .. .. .. • .. .... A·2326-2330 

MAGNETIC CIRCUIT ELEMENTS. 1540 Moffett SI., 
Salinas, CA 93905. Tel: 408-757-6752, FAX: 408-757-
5478; FSO No.: 09349; EJT1lL: 30; SIs. Mgr: Lisa Foletta 
Local Sales Offices & Reps , 

CA Santa Clara, RoC EIcIms. ............. 408-988-0701 
WA Bellevue, Advanced Power Comps. ... 206-747-9127 
WA SeeIIIe, Advanced Power Comps. ..... 206-527-7945 

MAGNETIC COMPONENT ENGINEERING. INC, 
1 \379 Playa Street, Culver CiIy, CA 90230, Tel: 213-398-
4761; FSO No.: 52634; EmpL: 12; SIs.Mgr: D. V. Cropsey 

• 
1111 

FAX: 317-549-0502 
MAGNETIC INSTRUMENTATION, 8350 E. 48TH ST, 

Indianapolis, IN 48226, Tel: 317-545-2102, TELEX: 27-
2111;EmpI.:35 ................................ D·,318 
Local Sales Offices & Reps 

EXP NY. Irvington, Inter Technical Export Corp. 
....................................... 914-591-8822 

MAGNETICO INC. 

FAX: 516-758-7408 
MAGNETICO.INC •• 182 Morris Ave, Hollsville, NY 11742, 

Tel: 516-654-1166; FSO No.: 10581; EJT1lI.: 65 
................................................. A·2331 

MAGNETICS. Spang & Co, Box 391. Butler. PA 16003-
0391. Tel: 412-282-8282, TWX: 710-373-3621. FAX: 412-
282-6955; EmpL: 750; SIs. Mgr" J. F. Huth 

MAGNETIC SHIELD CORPORATION, Perfection 
Mica Co, 750 North Thomas Dr, Bensenville, IL 60106. 
Tel: 312-788-7800. 1WX: 910.256-4815. FAX: 312-766-
2813; EmpL: 43 .......................... C.'743-'745 
Loca1 Sales Offices & Reps 

CA Foster Cily. Polach & Bensinger Inc. .. 415-578-8200 
CA Woodland Hills, Cal-Ward Sis. Co. .... 213-883-2202 
CO Denver. Moss Marketing .............. 303-455-7205 
FL Orlando, Ludlum Assoc. Co. .......... 305-894-7761 
MD Baltimore, Bernard White & Co. ....... 301-484-5400 
MA Framingham, Harvard Technlg. ....... 617-899-4568 
MI Uvonia, Amtech Reps. ................ 313-474-8300 
MN Minneapolis, Josco-Meluis & Assocs.. 612-861-3343 
NM Albuquerque, IMEC ................... 505-883-9010 
NJ Morristown, Kemeth L Love Assocs. . 201-540-0204 
NY Syracuse, Canavan-Scenlon Assocs. . 315-437-1271 
OH Cleveland, Bill TepliIz & Co. .. .. .. .. ... 216-439-3265 
OR Hillsboro, Ternco Northwest .......... 503-648-8171 
PA Newton Square, W. Reeves Assocs. .. 215-356-7500 
TX Dallas, Allied Components,lnc. ........ 214-238-0408 
UT Salt Lake Cily. Moss Marketing ....... 801-363-5875 
WA Kirkland, Ternco Northwest ........... 206-488-1254 

MAGNUM OPUS 

Over 
1,000,000 
Terminal 
Blocks 

in Stock. • 
Over 

8,000,000 
Relays & 
Switches 
in Stock. 

Orders PlacBd by 3:00 p.m. are 
Shipped the Same Day 

MASTER DISTRIBUTORS I 
(213) 452·1229 (415) 835·1500 

1301 Olympic Blvd., • 1026 6th Avenue, 
Santa Monica. CA 90404 o.kland, CA 94606 

MAGNEToaASTIC DEVICES, Box 625, Pillslield, MA 
01202, Tel: 413-445-5608, FAX: 413-442-3750 

MAGNET SALES & MFG. CO, INC. 11250 Playa Court, 
Culver City, CA 90230-6127. Tel: 213-391-7213, 800-421-
6692; FSC No.: 95-2916141; EJT1)L: 55; SIs. Mgr: Chris 
Nanji; Dist. Mgr: Chris Nanji 

@ maonos,rut©c 

FAX: 508-456-8569 
MAGNOS. 6 Old School House RcL, Harvard, MA 01451. Tel: 

617-456-88110, TELEX: 951417 MAGN; EJT1)L: 5 
................................................. 001319 

MAGNUM MICROWAVI; CORP, 4575 Cushing Pkwy, 
Fremon\ CA 9453B, Tel: 415-657-9898, FAX: 415-400-
3351; FSC No.: 59277; EJT1)L: 70; SIs. Mgr: HarTy L Fowler 

Locel Sales Offices & Reps 
AL Huntsville, Beacon Instrumentation ... 205-681-1136 
AZ Phoenix, Odyssey 1 .................. 602-246-8846 
CA Granada Hills, SIS Technology ....... 818-366-2866 
CA MIn. Voew, Pacific Tech. MkIg.......... 415-969-3010 
CO Englewood, Odyssey 1 ............... 303-773-8176 
FL Clearwater. Beacon Instrmn .......... 813-796-2378 
GA Atlanta, Beacon Insbmn. .............. 404-256-9646 
IL Barrington, R-Tek..................... 312-382-4600 
IN Fl Wayne,R-Tek ............ , ........ 219-432-8783 
IA Hiawatha, ElR ........................ 319-363-7500 
MD Owens Mills, Neal Deoul Associates.. 301-363-4311 
MA Chelmsford, Matrix SIs. Inc. ........... 506-459-4000 
MN Minneapolis, Bill Deming & Associates 

....................................... 612-888-5000 
MO Leasburg. EIR Co. .................... 314-695-4100 
NJClarksburg. Eagle Technical Sales.... 609-423-4213 
NY Cialk Mills, KLM Gamer. Inc. .......... 315-853-6126 
NY New Rochelle, Robert Diamond, Inc. .. 914-632-2828 
TX Garland, Carey. McMahill Assocs. ..... 214-681-1414 
VA Arlinglon, Neel Deoul Associates ..... 703-486-0660 
WA Bellevue, Thorson Compeny Nor\hwesI 

....................................... 206-455-9180 

MAGNUM OPUS CUSTOM ELCTRN. ENGRG •• 284 
Kennedy St, lsatin, NJ 08830. Tel: 201-283-4925; SIs. 
Mgr: R Galanty ................................ 001129 

MAG-TEl<, 20725 S. Annalee Ave, carson, CA 90746, Tel: 
213-631-8602, 1WX: 510-600-0621 MAG TEK CRSN, 
FAX: 213-631-3956; Dist. Mgr: Shelley Schira 

FAX: 804-722-1194 
MAIDA DEVELOPMENT CO •• 20 Ubby St, Hampton, 

VA 23863, Tel: 804-72~785, TELEX: 82-3443; Empl: 
299; SIs. Mgr: Edward T. Maida, Frenk Thompson 
.............................. A·'103-1'07.1976-'979 

Local Sales Offices & Reps 
CA Redwood CiIy, Hickey IndL Sis. ..•.... 415-388-3849 
CA T8IZ8Ila, High Voltage Sis. ............ 818-681-9194 
FL Vero Bell., John M. Hansen Assocs. .. , 305-562-2328 
IL Schaumburg. Silvers Eictm. SIs. ...... 312-693-7999 
MN St Pau~ Johnson Co. ................. 612-641-1878 
NH MiNord, D. A. Crowley & Assocs. ...... 603-673-7050 
NC Raleigh, Tingen Tech. Sis., Inc. ........ 919-878-6681 
OH Cleveland, RK Comps. ............... , 216-642-9312 
OH Dayton, LD. Bruno Co. .. .... .. .. .. .. .. 513-434-1847 
SO ' Mauldin, Carl Hart .................... 803-288-2323 
VA Danville, F.ao. Sis. ................... 804-791-1499 
WA Snohomish, LD. Elctms. .............. 206-588-0511 
Can Ontario, D. J. Hyslop & Co. .. . .. . .. .. .. 416-648-0061 

MAIN PROTOTYPES L TO, 15 Raglin PI., Cembridge, 
Onl, CAN N1R7J2, Tel: 519-622-2291. FAX: 519-622-
3208; EmpI.: 21; Sis. Mgr: David Main 

MALCO. DIV. OF MICRODOT, INC, See Microdot, 
Interconnect Sys. Qiv. 

MALCO SYSTEMS • THORN EM~ 835 Sharon Or, 
Westlake, Ohio 44145. Tel: 216-871-5999. FAX: 216-871-
8320; SIs. Mgr" Nick Martello 

734 North American offices only. For worldwide reps &.distributor's,.see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 
MALLORY BATTERY, See DuracelllntL 

MAiIORY 
FAX: 317-856-2500 

MAllORY CAPACITOR CO., Emhart 
EIctrI.I Elctm. Grp., 4760 Kentucky Ave., Indianapolis, 
IN 46241, Tel: 317-856-3731, TB.EX: 317-687-6090; FSC 
No.: 317-261-1581; EmpL: 450; SIs. Mgr" Tom Pilcher, 
Mktg. Mgr.; DIst. MgT: Tom Green, Oir. of FId. Sis. 
........................... A-1108-1111; 001038-1041 

Local Sales Offices & Reps 
AL Madison, Jack Harvey & Assocs., Inc. 

· . . . . .• . •• . . • . . • . . • . • . • . . • • . . • . •. . •• . . . 205-461-8591 
/lOZ. Phoenix, C.T. Cerlberg & Assocs., Inc. 

· . . . • . . . • • . • • . • . • •• . . . • . • • . . . . . • . . • . . • . 602-468-0750 
CA Buena PI<., Mallory Capacitor Co. ...•.. 714-523-7992, 

213-921-7939 
CA Mountain View, Straube Assocs., Inc. 

· . . . . . . . . . . . . . .• •• . . . . • . . . . . . • . . • . . . . . • 415-969-6060 
CO Englewood, 0eJIIr0n Co. .......•.....• 303-741-2122 
FL AHamonte Springs, Semtronic Assocs., Inc. 

..•.••.••..•..••..•......•........•.... 305-831-8233 
FL Clearwater, Semtronic Assocs., Inc. ... 813-461-4675 
FL Ft Lauderdale, Semtronic Assocs., Inc. 

....•........•••.•..•.... 305-731-2484,305-944-0149 
TN Knoxville, Jack Harvey & Assocs., Inc. 

..••.••..•.•••.•..•••..•.•......•.....• 615-524-7057 
Il Elk Grove V~ Mallory Capacitor Co. .. 312-364-5750 
IN Indianapolis, [)oM Assocs. ..........•. 317-842-4424 
PA Spring House, WA Hartmaier Assocs., Inc. 

• . . . . • • . . .• •• . •• . • . . . . • . • . . • . • . . . . • . . . . 215-643-6691 
MA Needham Hgts.. The Newscott eo.. Inc. 

•.........••.••..•........••..•........ 617-444-1923 
MN MInneapolis, Technical Camps. Grp. ..• 61~12, 

612-536-9659 
MO SL Louis, KKB & Co. .•.........•...... 314-647-2400 
NM Albuquerque, C.T. Cerlberg & Assocs., Inc. 

· .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . 505-836-1448 
NY Bohemia, Aurora MkI9,lnc. •.•.....•.. 516-563-3131 
NY Fairport, LamTec Sis. Corp. ........... 716-377-1210 
NY Mantius. LamTec Sis. Corp. ........... 315-682-4780 
NC Raleigh, Mallory Capacitor Co. .•...... 919-872-0711 
Ott Beachwood, EIcIm. Salesmasters. Inc. 

.•.•.••.••.....•...•.••..•..•...•.•...• 216-831-9555 
TX Hurst, Pro-Comp SIs. Co. ..•...•...... 817-589-0336 
TX Richardson, Pro-Comp Sis. Co. .••.... 214-669-1500 
UT Sandy, Delltron Co. ................... 801-942-4678 
WA Redmond, Quadra Sis. Corp. ........... 206-883-3550, 

503-635-3545 
Can Pickering, Ont, A. C. Simmonds & Sons 

.. .. . .. .. .. .. .. .. . .. .. .. . .. . .. .. .. . .... 416-839-8041 

Local Dislribulots 
GA Duluth, DHR MkI9, Inc. ............... 404-564-0529 
MO Blue Springs, KKB & Co. .............. 816-229-0001 
NC Raleigh, DHA Mkl9,1nc. .............. 919-829-1970 
SC GreMville, DHR MkI9, Inc. •.. . . . •• . . • . 803-235-3594 

MALLORY COMPONENTS DIVISION, Emhart 
Elec./ EIctrn. Grp., P.O. Box 210, 1079 Partdnson Ad., 
Woodstock, Ont, Canada N4S 7We, Tel: 519-539-4891, 
TELEX: 23 MOY 001, FAX: 519-539-6684; FSC No.: 
37942;76055; SIs. Mgr" Jo8 Lablante; Dist. Mgr" jolin 
Morris ...................... ,............ A-1113,212O 

MAiIORY 
FAX: 317-634-4214 

MALLORY TIMERS, Emhart Elec.lElctrn. Grp. 
3029 E Washington SL, Indianapolis, IN 46201, Tel: 317-
636-5353; EmpL: 2,000; SIs. Mgr" Lewis Jones 
....................... ; ......... A-1113, 2120; a-1575 

MANAGE, INC, Fibre Optics Elctms. Sys. Grp. P.O. 
Box 175, 40 Nichols Ad., Chicopee, MA 01014, Tel: 413-
592-9123, FAX: 413-594-4891; EmpL: 33; SIs. Mgr" DavId 
MenaId 

MANGER ELECTRIC COMPANY, INC. w. Henry SL, 
Stamford, CT 06902, Tel: 203-348-7761, FAX: 203-324-
5447; FSC No.: 20262; EmpL: 100; SIs. MgT" David B. 
Gioconda 

_Manhaltan@ 
ELECTRIC CABLE CORPORATION 

FAX: 914-967-'1616 
MANHAlTAN ELECTRIC CABLE 

CORPORATION, station Plaza, Aye, NY 10580, Tel: 
914-967-8000, TB.EX: 137-387; EmpL: 125; SIs. Mgr: 
Unda M. Goodwins ........ .. .. .. .. .... .. .. .. ... C-1873 

Local Sales Offices & Reps 
CA Sen Francisco, Manhattan EIec. CebIe Corp. 

...................................... , 800-423-4040 
Ott Cleveland, Manhattan EIec. Cable Corp. 

....................................... 216-362-7900 

MANN, HENRY, INC. 3983 MBM Road, Huntingdon 
Valley, PA 19006, Tel: 215-355-7200, TB.EX: 6851160, 
FAX: 215-355-5134; EmpL: 52; SIs. Mgr" Dan Martin; DIst. 
Mgr" Mickey Hoffer 

MANTEX CORP. 1800 Metamora Ad., P.O. Box 15E, 
Oxford, MI48051, Tel: 313-626-8200, FAX: 313-628-1520; 
EmpL: 100; SIs. Mgr" John R Santiago 

Manufacturers Components Incorporated 

FAX: 305-823-8934 
MANUFACTURERS COMPONENTS, INC., 2260 w. 

77 SL, Hialeah, FL 33016, Tel: 305-556-4481, 800-367-
0377, TB.EX: 514181; EmpL: 5; Sis. Mgr" Jackie Barker 
................................................. a-1788 

Local Sales Offices & Reps 
IL Chicago, Kruse Corp. ................. 312-745-9073 
MN MInneapolis, Chris & Assocs. ......... 612-861-1634 
MO Macon, Kloo1wyk Agy ................. 816-385-2341 
Ott Cleveland, RK Componen1 ............ 216-&42-9312 
PA Norris1own, lnIek ..................... 215-631-0577 
TX Richardson, PSI ...................... 214-644-0483 
WI Mon1e11o, Kruse Corp. ................. 806-297-2916 

Local Distributors 
MI SL Clair Shores, Spernco ............. 313-771-2700 

MANU-TRONIcs, INC. 8701-1OO1h SL, Lakeview 
Corporate Park, Kenosha, WI 53142-9508, Tel: 414-947-
7700,414-947-7302, FAX: 414-947-7729; EmpL: 300 

MARATHON POWER TECHNOLOGIES, P.O. Box 
8233, Waco, TX 76714-8233, Tel: 817-776-0650, 1WX: 
910-894-5203 MARATHON WAC 

MARATHON SPECIAL PRODS. 13300 Ven Camp Ad., 
Bowling Green, OH 43402, Tel: 419-352-8441, 1WX: 810-
499-2988, FAX: 419-352-0875; ErnpL: 150; SIs. MgT" J. 
Campisi 

MARCON AMERICA CORP. 998 Fores1 EdgeDr. Vernon 
Hills, IL 60061, Tel: 312-913-9980, FAX: 312-913-1150; 
EmpL: 11; SIs. Mgr" Tony OIi1a; Dist. Mgr" Helen A. Stubbs 

MARCONI INSTRUMENTS, 3 Pearl Court, Allendale, NJ 
07401, Tel: 201-934-9050, 1WX: 710-991-9752; SIs.Mgr" 
William E Bean ................................ 001320 

Local Sales Offices & Reps 
AL Huntsville, Beacon EIctms. Assocs. ... 205-881-5031 
CA Carson, Amasco-Sou1h ............... 213-516-8561 
CA San Diego, Arnasco-Sou1h .,. . . . . . . . •. 619-565-9676 
CA San Jose, Amasco-NorIh ............. 408-262-1500 
FL Boca Raton, Beacon Electms. Assocs. 

.. .. .. .. .. • .. .. .. .. .. .. .. .. .. .. . .. .. ... 305-392-3500 
GA A1Ianta, Beacon EIectms. Assocs. ....• 404-256-9640 
Il Chicago, KW. Meyers ................ 312-682-4808 
IN Indianapolis, K Meyers ............... 317-763-1030 
MO Burtonsville, Eastern Instrmn ......... 301-792-7039 
MA Chelmsford, ICS Assocs. .••.....••. ,.. 617-256-3350 
MN Minneapolis, KW. Meyers ............. 612-920-7080 

. MO Maryland Hgts.. Comms. Equip. Specialties 
....................................... 314-291-7841 

NJ Elmwood Park, L & M Assocs. ........ 201-797-0441 
NM Albuquerque, Scientific Dvcs. ......... 505-883-3668 
NY New York Ci1y, L & M Assocs. ........ 212-243-6155 
NY Whi1ney Palm, Ta&-Rep .............. 607-692-3705 
NC Raleigh, Beacon EIectms. Assoc. ..... 919-787-0330 
Ott Cheaterland, EQS Systems ........... 216-729-2222 

MARCON 

[§3.!. 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 10th SI. Oakland. CA 94606 

( -&6,,"];t4 ) 
(213) 452-8002 

Over 20,000,000 
Components In Stock 

CAPACITORS 
- DC FILM CAPACITORS 
- WET SLUG TANTALUM CAPACITORS 
• SOLID TANTALUM CAPACITORS 
• ALUMINUM CAPACITORS 
• CERAMIC CAPACITORS 
• SURFACE MOUNT COMPONENTS 
• RESISTORS 
- SONALERT'" AUDIBLE SIGNAL DEVICES 
Same Day Turnaround Available 

CALL 

1-800-458-0512 
(814) 476-7774 

~ 
DISTRIBUTED BY 

~ ~P~!\~?~OIB~~6· 
McKean. PA 16426 

PA WATTS 800-352-0161 
FAX 814-476-7724 

[§.!. 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 10th SI. Oakland. CA 94606 

(213) 452-8002 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 735 



MARCON Manufacturers and Sales Offices Directory 
PA Andalusia, L & M ••....•..........•... 215-245-6658 
TX Dallas, EES .•..•..•....•.••.••. ,...... 214-644-8881 
MO Burtonsville, Eastern Inslrmn. ......... 301-38+-8500 
WA Woodinville, Del Black Assoc.......... 206-788-6131 

MAREL INSTR. CO •. 907 South East 13th PI., Cape Coral, 
FL 33990, Tel: 813-514-8788; Empl: 14; Sis. Mgr: T. Swill 

MARKA T DlV, Wild oats Corp., 902 Charles St, N. Myrtle 
Bch., SC 29582, Tel: 803-249-5191; EmpL: 209; SIs. Mgr: 
K L campbell; Dist. Mgr: W. a Heather 

Markel 
CORPORATION 

FAX: 215-270-3138 
MARKEL CORP., P.O. Box 752, Nonistown, PA 19404. 

Tel: 215-272-8960, lWX: 51C).660.()929; FSC No.: 03890; 
Empl: 228; SIs. Mgr: E Thomas Nonis; Dist. Mgr: L J. 
Clemente ..•.....•.•.•..••..........•..••..•..• C0 111118 

LocaI.SaIes Offices & Reps 
Al Huntsville, Alpha Mktg. ..•.•..•..•..••. 
I'<Z. Phoenix, Sheller-Kahn ....•..•........ 
AR Hot Springs, MYA, Inc. .•..•.•..•...... 
CA LA. NaIl Wife & Cable .•.•.......•..• 
CA Santa Clara, Penmark Sis. ••...•..•... 
CO Niwo~ Reliance .•.•...•.....•..•..•... 
CT Hamden, Oatcom .................... . 
FL Deerfield Beh., Jack Krutek & Assoc. .. 
GA Norcross, Alpha Mktg ..............•.. 
II. Schiller PI<., Wm R. Bolles •.•.•....... 
IN Indianapolis, O. M. Assocs. .•..••..•... 
KS Lenexa, Midtec ..•.....•••.•..•..•.... 
Me Glen Bumie, F. Lott .•.•...••..••.....• 
MA Waltham, Datcom •................... 
MI Farmington, L George & Assoc. ...•.. 
MN Edina, PWC ••..•..••..•.••...••...•.. 

205-533-0166 
602-257-9015 
501-262-1365 
213-225-5611 
40IHJ8(H303 
303-652-2717 
203-288-7005 
305-427-4202 
404-44&-2050 
312-678-7888 
317-842-4424 
913-54 Hl505 
301-744-4611 
617-891.01600 
313-474-1505 
612-933-3393 
314-837-3361 

MARKTECH INTERNATIONAL CORP., 120 
Broadway, Menands, NY.12204, Tel: 518-436-5865, FAX: 
518-436-5877; Empl: 42; SIs. Mgr: Lou Verenini; Disl. 
Mgr: Jayne Kenderian Moore •........... a0 1172-1173 

Local Sales Offices & Reps 
Al Huntsville, Dean Assocs., Inc. ...•.•... 205-534-2255 
I'<Z. Scottsdale, Electronic Tech. SIs. ...•.. 602-941-9137 
CA Maywood. M~ Mktg. & SIs. .. 213-56().5584 
CA San Jose, Eclipse Sis. ••..•.••........ 40&-435-3800 
CT Cheshire, Connecticut Applied Technlg. 

.•.....••.•••.••..••.•.••........ ". • . . •. 203-272-6564 
FL Tampa, SRT Mktg. ...•.••.•.• .. .•.••.• 813-884-4805 
II. Elk Grove VL, Tristar Grp.. Inc. ..•.•... 312-593-0200 
KS Olathe, Tech. Sis. Assocs. ..••.•...... 913-8~2800 
MA BurNngton, Conti-Y~ Assocs., Inc. 

•....•.••.••••..•......•.....•..••..••. 617-273-1582 
MI Plymouth, Leading Edge SIs. Corp. ..•. 313-420-3344 
MN Golden Valley, Ambassador Indl Mkg. 

MO Ferguson, Technical Sis. Assocs. •.... 
NJ Cherry Hill, Vantage Sis. ..••..•.•....• 
NJ HewHt, CRG Grp.. Inc. ......••...•..... 
NY Menands, Merktech Intl Corp. ..• , .... . 
NC Greensboro, Arthur, Hems Assocs. ... . 
OH Maple Hgts., Versatron ••.••..•..•..... 
OK Tulsa, Mil-Co Mktg. •..•••.•.••..•..••. 
TX Richardson, Mil-Co Mktg. .•.•...•.•... 
WA Bellevue, Caruso & Co. .............. . 
WI BrockIield, Tristar Group ............. . 
Can Markham, Avotronics •..•......•...... 

Local Dislribulors 
Al Huntsville, Future EIctrns. •..•..••..... 
I'<Z. Phoenix, Future EIcIms. .••.........•. 
CA Agoure Hills, Pacesetter Elctms. ..... . 
CA Anaheim, Pacesetter Elctrns. ......... . 
CA Chelsworth, Future Elctrns. .........•. 
CA Irvina, Future EIctrns. ...••......••.... 
CA Irvina, J & J EIctms. ......•.••......... 
CA Laguna Hills, EIctm. Sves. ..•...•..... 
CA Orange, Distributed Microtechnology 

612-542-8437 
314-521-2044 
609-424-6777 
201-728-3377 
518-437-1271 
919-674-9849 
216-58Hl090 
918-884-2277 
214-783-2785 
206-455-8811 
414-782-2670 
415-475-2024 

205-830-2322 
602-988-7140 
818-991-3984 
714-777-4711 
818-772-6240 
714-250-4141 
714-455-0104 
714-472-0454 

•..•...•..............••..•.......•.... 714-921-1830 
CA San Diego, Future EIctrns. .......•..•. 619-278-5020 
CA San Jose, All American Semiconductor 

MO FIori~OCBSIs. ....•.•..•.•..•.. 
NJ Colonia, Heft & Focarra .•..•...•..•.•.. 
NM Albuquerqua, Sheller-Kahn ...••.•.... 
NY Lynbrook, Heft & Ficarra .••..••.....•• 

201-381-5193 CA San Jose, Future EIctrns. ..•..•...•..• 
San Jose, Pacesetter EIcIms. ..••••... 
San Jose, Spectra Elctms. ..••.•...... 

408-943-1200 
408-434-1122 
408-436-8822 
408-452-1590 
408-737-1333 NY Rochester, Apex .•.......•.•.........• 

OH Chagrin Falls, ElecIroIock •.........•.. 
OR Portland, James J. Becker ........... . 
PA Flourtown, C. Newson ............... . 
SC Greenville, Electrolock Inc. .•.•..•...•. 
TN Murfreesboro, Alpha Mktg. ...••••.•.•. 
TX Richardson, CJ. Garvey ..•.•....••.•. 
WA Seattle, James J. Backer •.••..••.•..•• 
WI Mequon, Wm R. Bolles ..•.•.•.•.•.... 
EXP Blue Bell, PA, Markel Corp.. Exp. Dept 

Can Rexdale,~ True North Technology 

LoceJ DislributOl8 
CA Anaheim, Indl Dielectrics West .••...• 
CA Los Angeles, Nail Wire & Cable .•...• 
CA Torrance, Insulation Supp. ............ . 
CO Denver, Ward EIec. Supp. ..•...•..•..• 
CT Greenwich, R. H. C8rI$on ...•..•..•..• 
CT Hartford, Atlantic Switch •...•..••..... 
FL Davie, Area Distrs. .••....•.•.•..•..... 
FL Lakeland, Switch Controls ......•..... 
GA Atlanta. Accu-Tech Cable ......•.•.... 
IN Indianapolis, Marian Rubber ••....••.• 
KS WIChita, Midwest Aircraft Supp. ...... . 
LA New Orieans, Long Elctrl Supp. ..•.... 
MO Rockville, Read Plastics ....•......•.• 
MI St Clair Shores, Spemco ...... , ..... . 
MO St Charles, Lectronix ....•...•..•..•.. 
NY Rochester, Simoona EIclms. •.•..•.••. 
OH Chegrin Falls, Electrolock .••.•..••.... 
SC Greenville, EIecIroIock, Inc. ..••..•..•• 
TN Chattanooga. Technitronics ..•....•.•. 
VA Norfolk, Read Plastics ..•....... '" ...• 
VA Roanoke, Control Distr. Inc. •.•••..•... 
Can Mississauga. Onl., Martlex-Barrett Ltd. 

305-296-0749 CA 
516-599-3351 CA 
716-272-7040 CA Sumyvale, Power Supp. Comps. ..... . 

216-543-5125 CA Torrance, All American Semiconductor 
503-297-8744 ..•••......•..........•.•..•........••. 213-320-0240 
215-249-3377 CO Westminster, Future Elctrns. .....•.... 303-421-0123 
803-297-9830 CT Bethel, Future EIctrns. .••........•..•. 203-743-9594 
615-896-6102 CT Danbury, Pilgrim EIctrns. •..•..•.....•. 203-792-7274 
214-234-3371 FL AHamonte Springs, Future EIctrns. •.•• 305-767-9414 
206-285-1300 FL Clearwater, Future Elctrns. .••......•.. 813-578-2770 
414-241-3320 FL Largo, EIctm. Precepts of FL.......... 813-~ 

215-625-5710 

416-744-2233 

714-776-5215 
213-225-5611 
213-320-9400 
303-333-3541 
203-531-5500 
203-527-7705 
305-473-2550 
800-282-7619 
404-455-6422 
317-638-6525 
316-267-3318 
504-524-8383 
301-881-7900 
313-771-2700 
314-946-6424 
716-328-3230 
216-543-6626 
803-297-9830 
615-875-5449 
804-627-0111 
703-989-7925 

416-828-0220 

FL , Miami, All American Semiconductor • . . 305-621-9282 
GA Norcross, Future EIctrns. .......•...•. 404-441-7676 
IL Schaumberg, Future Elctrns. ....••..•. 312-882-1255 
Me Columbia, Future EIctrns. ..•••••...••• 301-995-1222 
MA Billerica, BaldWin ~ •.•........•. 508-667-6710 
MA Norwood. ErnIel EIctms. •...•.......•. 617-769-9500 
MA Wakefield, All American Semiconductor 

.•.•..••.....•........••••...••.•.....• 617-246-2300 
MA Westborough, Future EIctrns. ..•...•.. 508-388-2400 
MA Wilmington, JV EIctrns. •.••.••..•..••. 50&657-6523 
MA Worcester, Coghlin Elctrns. .•......••. 508-791-7661 
MI Grand Rapids, SF EIctrns. •......•.... 616-459-0216 
MI Uvonia, Future EIctms. .•........•.... 313-261-5270 
MN Bloomington, All American Semiconductor 

MN 
MN 
MN 
MO 
MO 
NJ 
NJ 
NJ 
NY 
NY 
NY 

. . . . . . . . . . ... . . • . . • . . • . . • . • . •• . • • . . • . .. 612-884-2220 
Eden Prairie. Future Elctrns. •••...•... 612-944-2200 
Minneapolis, Tortec .•••...•.••.•...... 612-866-3662 
New Brighton, Chris EIctrns. .•.••..•.. 612-631-2647 
St Louis, Franklin EIctrns. . • . . • . . • . . • • . 314-993-5333 
St Louis, Future EIctrns. .•...•..••.•.. 314-469-6805 
Fairfield, Future EIcIms................ 201-227-4346 
Moorestown, M8(lac Elctrns. •....•.... 609-234-4200 
Ml Leurel, Future EIctms. ..•.........• 609-778-7800 
Heuppauge. Future EIctrns. •.........• 516-234-4000 
Rochester, Future Elctrns. •...•..•••.. 716-272-1120 
Ronkonkoma. All American Semiconductor 
•••.•..••••..••.•..••••.••...••.•••.•.. 516-981-3935 

MARKEM CORP, 150 Congress St, Keene, NH 03431, Tel: 
803-352-1130, TELEX: 71()'366-1aoo. FAX: 803-357-
5871; FSC No.: 38360; EmpL: 1200; SIs. Mgr: Carl Panza 

NY Ronkonkoma, Baldwin ~........ 516-588-5700 
NY Syracuse, Future EIcIms. ••..••.••..•. 315-451-2371 
NC Charlotte, Future EICtrns. ....••..•..•. 704-5~55oo 
NC Raleigh, Resco ..•..•.........•.•..... 919-781-5700 
NC Winston-Salem, Kirkman EIctrns....... 919-722-9131 
OR Beaverton, Future EIcIms. •••.•....•.• 503-845-9454 
OR Beaverton, Norvac EIctrns. •.•. . . . . .• . • 503-644-1025 

WI Milwaukee, Future EIctms. •..•..•...•. 414-711&1884 
Can Downsview, Future EIctms. •.•..•...•. 416-638-4771 
Can Mississauga, PreIco.................. 416-678-0401 
Can .Pointe Claire, Future EIcIms. .....••.•• 514-694-7710 
Can Vancouver, Future EIcIms. . ........... 604-294-1166 

MARLEE SWITCH CO, 933-0 N. Central Ave., Upland, 
CA 91786, Tel: 714-982-8988; Empl: 10; SIs.Mgr: LeRoy 
TIChy ••.....••..•....•....•..•.....•..•.....••.. &01789 

Local Sales Offices & Reps 
CA Rancho CUcamonga. John D. Poe .... 714-989-6204 

FAX: 214-341-5212 
MARLOW INDUSTRIES, INC. 10451 Vista Park Ad., 

Dallas, TX 75238-1845, Tel: 214-340-4900, TWX: 91()' 
88O-S161; FSC No.: 55688; Empl: 170; SIs. Mgr: John 
Nelson; Disl. Mgr: David Marlow .•...•.. Co1672-1673 

fTlARQUARDT ~ 

FAX: 315-655-8042 
MARQUARDT SWITCHES INC., Route 20 ~ P.O. 

Box 465, Cazenovia, NY 13035. Tel: 315-855-8050, 
TELEX: 703-287-U0; SIs. Mgr: J. J. Kennedy, VP Sis.; Dist. 
Mgr: R. A Philipchik, VP Mktg. •••.•..••.. &01791·1797 

LoceJ Sales Offices & Reps 
Al HuntsVille, Electrosales Co. .... :...... 205-830-2715 
I'<Z. Scottsdale, Memco Sis. Inc. •.•••.•.•• 602-952-2254 
CA Los Angeles, Universal Components, Inc. 

•..•.....•......•..•..•...•...•.•...... 213-641-4255 
CA Santa Clara, Nova-Tronix Inc. .••..... : 408-727-9530 
FL Hollywood. Stand. Mktg., Inc. ....•....• 305-435-1047 
FL TIIIllJ8, Stand. Mktg., Inc. .•..•...•.••. 813-933-5833 
FL W. Melbourne, Stand. Mktg., Inc. .•..•. 407-725-7073 
GA Allanta. Electrosaies Co. .•.•.......... 404-394-1122 
II. FrankHn PI<., Stetco ..................• 312-671-4208 
IN Fort Wayne, J & B Engrg. ..•..•....... 219-483-2813 
IN Indianapolis, J & B Engrg. Sis. Co. .•.. 317-842-3008 
IA Marion, M-S-B Assocs., Inc. ...•...•... 319-377-6261 
KS Shawnee Mission, M-S-B Assocs., Inc. 

•• . . • . . • . . . . . . • . . • . . • . . . • . • . . . • . . . . . . .. 913-432-2131 
MI Grand Blanc, Inter-Comm . • . . • .. 313-695-0665/0666 
MN St Pau~ Arkco Sis Co. ................ 612-777-7454 
MO St Louis, M-S-B Assocs. . . . . . . . • . • . . •• 314-946-5577 
NH Nashua, Bell Controls, Inc. .....•..•..• 603-882-6984 
NJ Medford, ~on EIctrn. Sis. Co., Inc. 

.........................•. 609-983-0932/0807/9007 
NY Cazenovia, s.T.lWoolard Co. ......... 315-855-6145 
NC New Bern, R-A Sis. •..•.. 1. . . . . • . • . • . . 919-244-2672 
OH Cleveland, J & B Engrg. Sis. Co. ...... 216-642-9312 
OR Portland, EIctrn. Camp. Sis. .........•. 503-245-2342 
SC Easley, R-A SIs. Co. .................. 803-859-1859 
SC Pickens, R-A SIs. Co. ..•.......•...... 803-859-1859 
TX Dallas, Rem-Air ~ •..•....•.•••• 214-234-1069 
TX Houston, Rem-Air ~ .••.....•.•• 214-234-1069 
CO Lakewood, Cristae Meade Co. ........ 303-232-0287 
WA Kirkland, EIctm. Camp. SIs............. 206-232-9301 
WA Mercer Island, EIctm. Camp. Sis. ••.•.. 206-232-9301 
WI Milwaukee. Key Entpr. Inc. .....•.••... 414-453-9462 

Local DisIributDIs 
I'<Z. Tempe. Control Deeign Supp., Inc. ..•• 602-~7981 
CA Covina, SeIecIa Switch ....•........... 818-967-4123, 

800-722-6445 
CA Gardena, California Swilch & Signal ... 213-77()'233O, 

800-225-7924 
CA San Jose, Sierra West •..•..••.•••..•. 40&-435-7477 
CA Van Nuys, Pacific Switch Controls, Inc. 

.••....••...•••.••..••.••.• , . • • . • • • • . • . 213-873-4802 
CO Aurora, Jet EIctms. ...••.............. 303-364-1000 
CO Denver. CSID, Inc. •....•.•••.....•.•.• 303-292-9594 
CT Hartford, Atlantic Switch Controls, Inc. 

203-527-7705 
CT Hartford, Wes-Garde Comps. Grp.. Inc. 

MARKENRICH CORP, 1812 Flower Avenue. Duarte, CA 
91010, Tel: 818-359-9190, TELEX: 298727,FAX: 816-359-
5223; FSC No.: 63837; Empl: 8 

PA Export. Advacom ••...••.•..•...•..•.• 412-325-7551 FL Ft Lauderdale, N.R.c. EIcIms., Inc. .••. 
Lakeland, Switch Controls ....•..•.••. 

203-527-7705 
305-772-4500 
813-644-7584 
407-767-0209 
305-68&8553 
404-458-2013 
404-979-3500 
312-628-1400 

PA McKean.Advacorn ................... 814-476-7774 FL 
TX Richardson, All American Semiconductor FL 

•. .•. .•. .. ..•.••.•• ••.. •. ..••. .. ..•.•.. 214-231-5300 FL 
MARK EYELET INC,AMP,Inc.. 63 Wekelee Ad., Wolcott, TX Richardson, Future EIcIms. •.••..•..•. 214-437-2437 GA 

CT 06716, Tel: 203-756-8847, TELEX: 69-6191. FAX: 203- lIT Salt Lake City. Future EIctms. .•......• 801-972-8499 GA 
755-9410; Empl: 70; Disl. Mgr: Larry Fegley WA Redmond, Future EIcIms. ••••.•......• 206-881-8199 II. 

Longwood. Stetco, Inc. .••....•••..•.•• 
West Palm Beach, Numli EIectms. .... 
Atlanta. KSM.EIcIms., Inc. ..•.•.•..•..• 
Stone MIn., Control Design Supp. ••••• 
Addison, L Camp ••................•.. 

736 North American offices only. For worldwide reps & distributors, see Vol. W. EEM1989 



Manufacturers and Sales Offices Directory 
IL Bensenvifle, Voyager EIcIms. .•.•••.•• 312-860-1300 
IL Carol Stream, Conectrix, Inc. •.••••. . . . 312-653-1460 
IL Franklin PI<. Sletco, Inc................ 312-671"'1208 
KS WIChita, L Comp ..•.•.........•.••...• 316-291-3585 
KS WIChita, Radio, Inc ...•..•........•.... 316-264-2798 
MA Wilmington, J-V EIc1ms................ 617-657-6523 
MI Grand Rapids, S.F. EIc1ms. .. . . • . . . . . . . 616-459-0216 
MI St CIai, Shores, Spemco .....•....•.. 313-nl-2700 
MN Fridley, Voyager EIc1ms. ..••.••.•..... 612-571-n66 
MN Minneapolis, Control Design Supp. .•.. 612-721-1628 
MO Kansas City, L Comp ........•..•..... 616-221-2400 
MO Mmyiand Heigh1s, L.comp •. . .. . •..•.. 314-291-6200 
MO St Louis, Midwest Switch & Controls, Inc. 

....................................... 314-567-7n6 
NH Nashua, AIIanIIc Swi1ch Controls, Inc. 

.......•.....•.........•. 603-880-1971,800-345-0600 
NJ Ml Laure~ JeISeY Switch ............. 609-778-8190 
NJ WyckofI, B & R EIecIronics .•......... 201-67()'7200 
NY Baldwinsville, Scibetta Dials. ..... . . . . . 315-622-3993 
NY Hempstead, EIctm Equip. Co. ......... 516-536-5510 
NY Woodside, Switches unild. ..•.....••.. 718-476-5000 
NC Charlotte, Control Design Supp., Inc. .. 704-5116-4410 
NC Gastonia, J.M T. Electronics .•. . . . . • . . • 704-667-4401 
OH Westerville, Ohloswitch, Inc. .......... 614-665-0019 
OK Oklahoma City, Radio, Inc. ••..•.•.•..• 405-769-0741 
OK Tulsa, Radio, Inc. .••........•..•...... 916-567-9123 
OR Beaverton, Murphy EIeclrns,Inc. . . . • . .. 503-642-2001 
PA New10wn Sq, Q.O.L .•. . . . . . • . . • . . . . . . • 215-359-1000 
TN Chattanooga, Sletco, Inc. ••••.•...•..• 615-699-6631 

'TN Chattanooga, Techni Tronics Inc. ...•. 615-642-0514 
TX Austin, Southwest EIecIms. ...•..•..•. 512-343-7694 
TX Dallas, Southwest EIecIms. ........... 214-234-3050 
TX Dallas, Texas Switch, Inc. .....•..•.... 214-357-1768 
TX Houston, Wolford EIctms., Inc. •......• 713-647-3563 
TX Stafford, Sou1hwest EIecIms. .•....... 713-24().4O()() 
WA Redmond, Murphy EIecIms. . . .•.•... .. 206-881-1234 
can Concord, On!., Votron EIctms., Ltd. .... 416-689-9870 

MARSH PRODUCTS, INC. 336 McKee St, Ba1avia, IL 
60510, Tel: 312-879-6006 

MARTEL ELECTRONICS, 27 Roulston Ad.,P.o. Box 697, 
Windham, NH 03067, Tel: 603-893-0886, 600-82HI023, 
TELEX: 4974420, FAX: 603-898-6820; SIs. Mgr; David 
DeVries 

MARTIN SOUND PRODS. INC. 26 Alpha Park, 
Cleveland, OH 44143-2297, Tel: 216-442-2266; EmpL: 4; 
Sis. Mg,; DeWayne (Bud) Martin; /Jist. Mgr; DeWayne 
(Bud) Martin 

mARWAY PRODUCTS INC 

FAX: 714-973-2931 
MARWAY PRODS. INC., 311 N. Clara St, Santa Ana, CA 

92703, Tel: 714-973-1800; FSC No.: 60955; EmpL: 18; SIs. 
Mgr; Tom Goreth .....••.••.•......•..... 002214-2215 

Local Sales Offices & Reps 
CA Milpitas, Ward EIctm Packaging Sis. .. 406-945-0420 
CA Santa Ana, Marway Prods., Inc. ....... 714-973-1800 
CO Monument, Sunbird IIIds., Inc. ••....... 719-461-2900 
CT N.Haven, PCS-Power Conversion Sys. 

203-281-7270 
FL Land O' Lakes, AJ'S Power Soilrce, Inc. 

.. . . .. . .. . .. .. . .. . . . .. . .. . .. .. .. .. . .. .. 813-996-2563 
MD Lanham. Sel-Tronics, Inc. ............. 301-731-8080 
MA Wellesley, PCS-Power Conversion Sys. 

....................................... 617-235-7684 
MN Wayzata, GoIz Assocs., Inc. ........... 612-473-5732 
NH Londonderry. PCS- Power Conversion Sys. 

• . . .. • .. . . • • . • . . • . • • . . • • • . • . • .. . .. . .... 603-434-2371 
NY Fairport, HI-Tec Sis. Assocs. .... :..... 716-223-5922 
PA Bridgeport, Penncat Cotp. .. .. .. .. .... . 215-272-0505 
TX Richardson, Interactive Comp. Sis. .... 214-689-22n 
WA Bellvue, Underwood Hanily ........... 206-643-1793 

MASTECH, INC. Lorlin Test Systems, PrecIsion Ad., 
Danbury, CT 06810, Tel: 203-744-0096, TELEX: 
71 04565030; ~L: 57; SIs. Mgr; L Senders Corbit 

MASTER APPLIANCE CORP. 2420 18th St, Box 68, 
Racine, WI 53403, Tel: 414-633-n91, TELEX: 289-505; 
FSC No.: 83264; EmpL: 50; SIs. Mgr; G. E. Mertins; /Jist. 
Mgr; G. E. Mertins 

MASTER BOND, 154 Hobart St, Hackensack, NJ 07601, 
Tel: 201-343-8983, FAX: 201-343-2132; FSC No.: 59504; 
~L: 16; SIs. Mgr; James Brenner 

Distributor 

MASTER DISTRIBUTORS, P.O. Box 25662, Los 
Angeles, CA 90025, Tel: 213-452-1229 

.............. A.1231, 1662, 1686. 
2057,2180.2203.2314,2322, 

2369,2440,2500. B·1150, 1174. 1294. 1312, 
1362.1374.1386,1427,1476,1512.1558,1614, 
1628,1656,1717.1742,1790.1802,1834.1906, 

1920,1944,1987,2001; C·1113. 1296, 1367. 1446, 
1476.1528.1575.1622,1627,1650,1669;0·1136 

608,609,611,612,613,615,621,624,636,639, 
640,643. 648, 656, 657. 659, 660, 669, 672, 676, 
677.680,683.693,695, 697, 698, 701, 706, 707, 

710,711,717.720.724.727.728,729,730,731.734. 
737,738,744,745,761.763,768.772,781.786,792, 

793,794,801.811,615,817,820.823.627 

FAX: 213-399-8600 
MASTER ELECTRONIC CONTROLS, P.O. Box 

25905, Los Angeles, CA 90025, Tel: 213-452-1336, TELEX: 
182041; ~L: 74; SIs. Mg,; Don Minassian; /Jist. Mgr; 
Don Minassian ........................... a.1576-1577 

Local Sales Offices & Reps 
CA Los Angeles, Mester Distrs. ........... 213-829-4656 
CA Santa Monica, Master Distrs........... 213-452-1229 

MATEC INSTRUMENTS, INC. 75 South St, Hopkinton, 
MAOI748, Tel: 617-435-9039, TELEX: 948332, FAX: 617-
435-5289; EmpL: 55; SIs. Mg,; Harry Ives 

MATERIALS RESEARCH CORPORATION, Route 303, 
Orangeburg, NY 10962, Tel: 914-359-4200, TELEX: 
221862 MAC UR, FAX: 914-425-6075; EmpL: 560; SIs. 
Mgr; Mel Upton 

MATH ASSOCS. 2200 Shames Dr. Westbury, NY 11590, 
Tel: 516-334-6800, TELEX: 238-667 RAPID UR, FAX: 516-
334-6473; EmpL: 45; SIs. Mgr; Ed Henckel 

MATHEMATICAl SYSTEMS DESIGN, INC. 11835 w. 
Olympic Blvd., Suite 745, Los Angeles, CA 90064, Tel: 213-
479-7180; SIs. Mg,; Lorr Kramer 

Local Distributors 
MD Columbia, Mesa Technlg. Cotp. ....... 800-950-6372 

MATRIX CORP., 2260 Distributors Dr. Indianapolis, IN 
46241, Tel: 317-248-2036; EmpL: 10 ........... 001192 

Local Seles Offices & Reps 
FL Orlando, James Terry & Assoc. ....... 305-894-4717 

MATRIX CORP. 1203 New Hope Ad., Raleigh, NC 27610, 
Tel: 919-833-2000, FAX: 919-833-2550; EmpL: 65; SIs. 
Mg,; Ray Alderman 

FAX: 818-992-8521 
MATRIX SYSTEMS CORP., 51n N. Douglas Fi, Ad., 

CeIabasas, CA 91302, Tel: 816-992-6ns, TWX: 91().494-
4975; FSC No.: 33281; EmpL: 60; SIs. Mgr; Randy Sue 
Rabideau ...................................... a·l579 

Local Sales Offices & Reps 
AL Huntsville, Reynolds Assoc.,Inc. ...... 407-259-7000 
I\Z. ScoI1sdaIe, Feser Techn. Sis. ....... :. 602-946-4404 
CA MlIpi1as, IFM Inc. ............ .. .. .. .. .. 408-945-5920 
CA N. Hollywood, Crown EIcIms. ......... 816-366-7475 
CO Broomfield, ScIentific Dvcs, ........... 303-469-5145 
CT Meriden, PoIytek Assocs. ............. 203-634-4499 
FL Melbourne, Reynolds Assocs., Inc. .... 407-259-7000 
FL Tampa/Ft Lauderdale, Reynolds Assocs. 

...... .. . ... .. .... ... .. ..... .. ....... .. 407-259-7000 
GA Ulburn, Reynolds Assoc.,Inc. ......... 407-259-7000 
IL Artington HgIs., CornteI Midwest ...... 312-392-4040 
IN Indianapolis, CornIel Midwest ......... 317-253-1681 
KS Shawnee Mission, CornteI Midwest .•• 913-26&-0762 
MA Ashland, Polytek Assocs. ............. 506-881-4741 
MA Falmouth HgIs., RJC Assocs. ......... 506-540-8832 
MI SouIhfieId, CornIel-lnstr. .............. 313-358-2505 
MN Wayzata, CornIeI Midwest ............ 612-476-1551 
MO St louiS, CornIeI Midwest ............ 314-991-5363 

MATSUO 
NY Mamaroneck, Bassin Tech. SIs. Co. ... 914-696-9356 
NC Raleigh, Reynolds Assoc. .. .... .. .. .... 407-259-7000 
OH Cleveland, CornIellnsir. . • . . . . • . • . • . . . . 218-442-8080 
OH Dayton, CornIellnstr. ................. 513-426-5310 
OH Hillard, CornIeIInslr. .................. 614-876-8305 
OR Portland, Topp Engrg. Sis. ............ 503-244-7265 
PA Pittsburgh, CornteIlnstr. .............. 412-922-5720 
TX Carroll1on, Seaton Cotp. .............. 214-98().9860 
VA Fairfax, Schibley Assocs. ............. 703-591-3008 
WA Bellevue, Topp Engrg. Sis. ............ 206-747-5400 
WI New Bertin, CornIei Midwest .......... 414-544-6042 

MATROX ElECTRONIC SYSTEMS, LTD. 1055 St 
Regis Blvd., Dorval, au, Canada H9P 2T 4, Tel: 514-685-
2630, TElEX: 05-822798, FAX: 514-685-2853; ~L: 462; 
SIs. MgT; Ed Dwyer; /Jist. Mgr; Bruce Seidel 

FAX: 714-960-6492 
MATSUO ELECTRONICS, 2134 Main Street, SuHe 200. 

Huntington Beach, CA 92648, Tel: 714-969-2491; EmpL: 
854; SIs. Mgr; Ted Wiltse ............... A.1114-1119 

Local Sales Offices & Reps 
I\Z. Tempe, FP Sis. ....................... 602-894-5303 
CA Mission Viejo, Angle Assocs. ..... . . . .. 714-582-8858 
CA Redwood City, James S. Heaton Co. .. 415-387-7156 
CO Broomfield, Tech Net ................. 303-466-nn 
FL Plantation, Gallegher ................. 305-473-2101 
GA Noraoss, Macro Mktg. .......... .. .. .. 404-662-5580 
10 Boise, N. R Schultz .......... ...... ... 206-3n-8686 
IL Des Plaines, ESCO Assocs. .......... 312-296-5310 
IN Indianapolis, STB & Assocs. .......... 317-844-9227 
MO Randallstown, Chesapeake Mktg. ..... 301-922-5997 
MA Randolph, Hatch Assocs. ............. 617-963-3306 
MI Grand Rapids, OEM EIctm Sis. ....... 616-364-4024 
MI St CIai, Shores, OEM EIcIms. .. .. .. .. • 313-7n-1750 
MN St Pau~ Proud IIIds. .................. 612-646-9428 
NJ Fl Lee, Nep1une EIc1ms. .............. 201-461-2789 
NM Albuquerque, FP SIs. ................. 505-345-5553 
NY Syracuse, Leonerd O. Allen ........... 315-437-8387 
OH Dayton, Dolfuss-Root & Co. .... . . . . . .. 513-433-6n6 
OH Strongsville, Dolfuss-Root & Co. ...... 216-238-0300 
OK Tulsa, Beacon ........................ 918-252-5181 
OR Beaverton, N. R Schultz .............. 503-643-1644 
PA Pittsburgh, DoIfuss.Root & Co......... 412-221-4420 
TX Dallas, Beacon ....................... 214-437-1505 
WA Bellevue, N. R Schultz. . . . . . . . . . . . . . . . 206-454-0300 
Can Scarborough, On!., BacMlimpson .... 416-288-9932 

Local Distributors 
CA Garden Grove, Capacitor Supp ........ 714-638-0510 
CA Garden Grove, National Chip ......... 714-892-n49 
CA San Jose, Passive Technlg. ........... 406-435-5566 
CA Santa Maria, Garrett InsIrs. ........... 805-922-0594 
CA W. Covina, CSI ....................... 816-960-4761 
GA Norcross, Spectrum EIc1ms. .......... 404-448-1516 
IL Arlington Heights, MarILyn ........... 312-364-0444 
MO Gaj1hersburg, Axis EIc1ms. ............ 301-84!Hl64O 
MA Billerica, A. W. Mayer Co. ............. 617-229-2255 
MA Billerica, Beidwin Camps. ............. 617-667-6710 
MA Wilmington, Aved EIc1ms. ............. 617-657-8310 
NJ Fairfield, C.H.P.8., Inc. ................. 201-882-0997 
NJ Kenilworth, Ventronics ................ 201-272-9262 
NY Ronkonkoma, Baldwin Camps. . . . . . . . . 516-586-5700 
PA Norristown, Century EIctm Camps. .. , 215-831-5400 

MEC 
The 

Largest 
Relay 

Distributor 
In the World. 

MASTER ELECTRONIC 
CONTROLS 

I 
STOP 

Oller 
8,000,000 
Relays & 

Timers 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 61h Avenue, 

Santa Monica, CA 90404 oakland, CA 94606 
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MATSUO 
TX Dallas, C & W •••...•...•....•...•.•.. 817-831-()395 
VA Charlottesville, Virginia EIctms. ....... 804-296-4184 
Can Montreal, Que., Prelco ............. ;.. 514-389-8051 
Can N. London, CM Peterson .... ... ....... 519-434-3204 
Can Willowdale, Ont, EIecIro Sonic .•.•.•.. 416-494-1666 

MATTHEY ELECTRONICS, Television Equipment 
Associates, Box 393, South Salem, NY 10590, Tel: 914-
763-8893, TELEX: 493-0698, FAX: 914-763-9158; SIs. 
Mgt ~ Bill Pegler 

MAUELL CORP. 31 Old cabin Hollow Ad., P.o. Box 339, 
Dillsburg, PA 17019, Tel: 717'432-8686, FAX: 717-432-
8666; EmpL: 25; Sis. Mgt: Haubold Vom Berg; Dist. Mgr: 
Hauboid Vom Berg 

FAX: 312-581-2576 

Manufacturers· and Sales Offices Directory 
MI Grand Rapids, SF Ek:Irn Supp. ....... 616-459-0216 
MI Westland, Allied EIctms. .............. 313-595-6565 
MO St Louis, Allied EIc1ms. .. ;............ 314-878-1229 
NY Mineole, Allied EIctms. ................ 516-248-2360 
NC Raleigh, Allied EIcIms. ................ 919-82Hl415 
OH Akron, Stotts-Friedman ............... 216-253-7000 
OH Cincinnati, Stotl&-Friedman ........... 513-574-7701 
OH Dayton, Stotts-Friedman .............. 513-298-5555 
OH WilloUghby, AiDed EIcIms. .. .. .. .. .. ... 216-951-0908 
OK Tulsa, Allied EIcIms. .. ................. 918-663-7630 
PA Bala.Cynwyd, Allied EIctms. .......... 215-267-6940 
TN Knoxville, Shields EIcIms. . . . . . . . . . . . .. 615-588-2421 
TX Ft Worth, Allied EIc1ms. .... .. ... .. .... 817-336-5401 
TX Houston, Allied EIc1ms. ..•.........•.. 713-932-7321 
VA Alexandria, Allied EIctms. ......... :... 703-636-5002 
WA Seattle, Allied EIctms. ................. 206-767-5772 

MAURY MICROWAVE CORP. 8610 Helms Ave., 
Cucamonga, CA 91730, Tel: 714-987-4715, 'TWX: 91G-
581-3408, FAX: 714-987-1112; FSC.No.: 13047; EmpL: 
104; SIs. Mgt: M. A. Maury: Jr. 

MAXI-SWITCH CO, Sub. of EECO, 9697 East River Ad., 
Minneapolis, MN 55433, Tel: 612-755-7660, TWX: 91G-
576-2690; Empl: 160; Dist. Mgr ~ E. C. Helme, Jr. 

VA Lynchburg, Burgin-Kreh Assocs. ...... 804-23&-2626 
WI MilWaukee, Beta Technlg. Sis., Inc. .... 414-543-6609 
EXP NJ, Oradel~ Sylvan Ginsbury ltd. ..... 201-261-3200 

MCCURDY RADIO INDUSTRIES UMITED, 108 
Camforth Road, Toronto, Ont, CAN M4A 2L4, Tel: 416-751-
6262, FAX: 416-751-6455; SIs. Mgr: MuIT8Y Porteous; 
Dist. Mgt: Murray Porteous .................... 001071 

MCE SEMICONDUCTOR, INC. 1111 Fairfield Dr.West 
Palm Beach, FL33407, Tel: 407-645-2837, TELEX: 44105 
(MCE UI), FAX: 407-683-8275; EmpL: 58; SIs. Mgt: Arthur 
France 

MCFADDEN SYSTEMS, INC, 11835 E. Smith Ave., Santa 
FeSprings,CA9067O, Tel: 213-948-4414, TELEX: 677161, 
FAX: 213-948-1291; FSC No.: 25750; EmpL: 46 

MAUREY INSTRUMENT CORP., 4555 w. 60Ih St, MAXMAR CONTROLS INC. 99 Castleton St, 
Chi9ago, IL 60629, Tel: 312-581-4555; FSC No.: 03942; 
EmpL:50; SIs.Mgt:E.Maurey; Dist.Mgr:LouisOerdzinski PI-",ille, NY 10570, Tel: 914-747-3540, FAX: 9.14-

FAX: 516-586-5120 
MCG ElCTRNS .• 12 Burt Dr. Deer Park, NY 11729. Tel: 

516-586-5125; FSC No.: 29779; EmpL: 45; SIs. Mgt: 
....... ... .. . .. ... ... .. ...... .... ...... .. .. A.2121-2129 747-3567 carolyn Schultz ................... a·135O, 1387-1400 

Local Sakis Offices & Reps 
CT Killingworth, Gallegher Assocs. .•..... 
FL Largo, L-P Sis. ....................... . 
FL Orlando, ASI .............. ; .......... . 
FL Plantation, Innovative Mkig. ...•.•...•. 
IN Indianapolis, Liberty Sis. ............ .. 
MA Framingham, Gallagher Assocs. •.•.•. 
MI Grand Blanc, Inter-COrrvn .....•....... 
TX Dallas, THT Sis. Co. ................ .. 
WA VancQUver, Sis. & Engrg. Assoc. ..•.•. 

LDcaI DistributJJIs 
CA Garden Grove, Allied EIc1ms. •....•.•. 
CA Santa Clara, Allied Elctrns. ; .......... . 
CO Wheatridge, Allied EIctms. ..•.....••.. 
CT Ridgefield, PIC ...................... .. 
FL Margate, Allied EIctms. ............. .. 
MA Wilmington, Allied EIc1ms. ........... . 
MI Bettie Creek, Great Lakes EIctms. ... . 

203-663-2338 
813-531-2664 
305-851-7929 
305-563-8895 
317-888-6396 
617-626-2346 
313-595-0665 
214-783-1501 
206-573-5161 

714-554-0731 
408-727,1690 
303-425-7144 
203-451-1533 
305-973-3070 
617-942-0150 
616-963-6282 

M~GIL~ SWITCHES 
ELECTRICAL/ELECTRONIC PROOUCTS 

FULL LINE AUTHORIZED DISTRIBUTOR 

e~0t;t3 
ELECTRIC SWITCHES 

III'CORPORATBD 

2478 Fletcher Dr., Los Angeles, California 90039·2897 

~::: .800-421-8855 TEL:213-660-1310 
CA:800-252-4640 FAX:213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION-SIOO. FREE CATALOG 3lEM on REQUEST 

M~GILL 
" "II" 

Over 6) 8,000,000 . 
Relays & •• 
SWitches'. . 
in Stock. 

The 
Largest 
Relay & 

Switches 
Distributor 

In the World. 

Orders Placed by 3:00 pm. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

MAXON PRECISION MOTORS, INC., 838 Mitten Ad., 
Burlingame, CA 94010, Tel: 415-897-9614, FAX: 415-697-
2887; Sis. Mgr: Edward Graham .............. B.1278 

MAXTOR CORPORATION, 211 River Oaks Pkwy. San 
Jose, CA 95134, Tel: 408-432-1700, TELEX: 171074, FAX: 
408-434-6469; EmpL: 2500; Sis. Mgr: Jim Daly; Dist. Mgr: 
Bob Cascarino 

MAXWELL aECTRONIC8, P.O. Box 12033, Research 
Triangle Park, NC 27609, Tel: 919-946-1833; ErnpL: 8; Sis. 
Mgt: Joe Harrison 

MAXWEll LABORATORIES, INC. 8888 Balboa 
Avenue, San Diego, CA 92123-1506, Tel: 619-279-5100, 
'TWX: 91G-335-2063, FAX: 619-277-6754; EmpL: 600; SIs. 
Mgr: Wiltiam Fox (Prods.) 

MB DYNAMICS INC .• 25865 Richmond Ad., Cleveland, OH 
44146-1463. Tel: 216-292-5850, TELEX: 51G-601, FAX: 
216-292-5614; EmpL: 45; Sis. Mgr: Ed Peterson 

FAX: 717-486-5920 

Local Sales Offices & Reps 
MA Woburn, EMS ....................... .. 
MN St Louis Pk., Electro Midwest ........ . 
NJ Caldwel~ RTS Data ............... ; .. . 
NC Charlotte, Data Directions .......... .. 
OK Oklahoma City,Computer Power .... . 
TX Richardson, Devices, Inc. ............ . 

617-229-6688 
612-922-7017 
201-228-5249 
704-588-7400 
405-848-2522 
214-991-1202 

MCGILL· MANUFACTURING CO., INC., 909 North 
Lafayette Street, valparaiso, IN 46383, Tel: 219-465-2200, 
FAX: 219-465-2456; EmpL: 295; SIs. Mgt: Tom 
Morris/Dave Rickards •••••. • . . . • . . • . • • . •• a.1798-1800 

Local Sates Offices & Reps 
AL Huntsville, James E. Heusser NJy. . ... 
AR Hot Springs, Automation Supp., Inc. ••. 
CA Los Angeles, Mark Waggoner •..•..... 
CA Oceanside, Mark Waggoner .......... 
CA Rohnert Park, Joseph Foster •••••.•.. 
CO Englewood, E & M Sis. .............. .. 
FL Tampa, Monte Constantine .' •••.••.••. 
IL Roscoe, Richard Lell ............... .. 
IN Bremen, Jan Richard Stahly ........ .. 
MI Chelsea, Rick Mayday ............... . 
MN Anoka, Steven Mau ................. .. 
MO St Peters, Neil Klocke ............... . 
NH Manchester, Michael Bowles .•..••... 
NY Brooklyn, Brian Kelly ................ .. 
NY Silver Creek, Scott Earsing .......... . 
OH Columbus, Michael May ............ . 
SC Columbia, Harold Heaton ............ . 
TN Nashville, Richard Hardy ........... .. 
TX Dalles, Raley Sis. Co. ................ . 
VA Ashland, Hutcheson & Co. .......... .. 
WI Kenoshe,Wally Coe1s .............. .. 
Can Mississauga, Ont, Marr EIec. Ltd. ....• 

205-836-3896 
501-767-5444 
213-904-0156 
213-904-0156 
415-93G-3496 
303-936-8957 
813-985-4376 
312-299-2354 
219-282-3592 
313-995-2965 
612-924-3440 
314-947-2259 
603-644-7427 
718-63G-5011 
716-325-3485 
216-574-7164 
803-733-0941 
615-748-1150 
214-368-1683 
804-288-3238 
312-299-2354 
416-277-9481 

MCCOY ELECTRONICS CO., A Sub. of Oak MCGUIRK ELECTRONICS CO. INC. 212 So. Main St, P. 
Industries, 100 Watts St, P.O. Box a Mt Holly Springs, O. Box 853, Middleton, MA 01949, Tel: 617-933-3500; FSC 
PA 17085, Tel: 717-486-3411, 'TWX: 51G-65G-3548; FSC No.: 55902; Empl: 10; SIs. Mgr: L McCarthy 
No.: 00136; EmpL: 545 ................... A.1416-1425 

LDcaI Sales Offices & Reps 
AL Huntsville, Ek:Irn Sis., Inc. ............ 205-533-1735 
AZ. Tempe, Sunwest Mkig. ............... 602-893-7677 
CA Mountain View, Thorson West ........ 415-964-9300 
CA Sherman Qaks, Wes-K ............... 818-990-1302 
CO Littleton, Advanced Tech Mkig. ....... 303-798-4200 
CT Hartford, JMG, Inc. . .. .. .. .. .. .. .. .. .. . 203-278-9709 
FL Oviedo. Conley & Assocs. ••••........ 305-365-3283 
GA Norcross, Ek:Irn Sis., Inc. ............. 404-448-6554 
IL Glendale Heights, Beta Technlg. Sis., Inc. 

. .. . .. • .. .. .. .. .. . .. .. .. .. .. . .. .. .. . .. . 312-79G-9888 
IN Kokomo. SchilNnger Assoc., Inc. • ... .•. 317-452-4057 
IA Cedar Rapids, Lorenz Sis. ............ 319-377-4666 
Me Baltimore, Burgin-Kreh Assocs. ....... 301-265-8500 
MA Norwood, JMG.Inc. ................... 617-762-5333 
MI SouthfIeld, Fred H. Geluke & Assoc. •. 313-559-5363 
MN Minneapolis, Dunlop Conslts. ......... 612-544-1070 
KS Merriam, Lorenz ...................... 913-384-6558 
MO Universily Oily, Lorenz Sis., Inc. ..•...• 314-997-4558 
NJ Medford Lake, Gray Assocs. .......... 609-953-9109 
NM Albuquerque, Sunwest MkIg. ..•.... '" 505-898-6471 
NV Binghamton, Fosler & Wager, Inc. •.. .. 607-724-7093 
NV New Rochelle, Ascor EIcIms. ......... 914-235-8638 
NY Rochester, Foster & Wager, Inc. ...•... 716-365-7744 
NC cary, EIcIrn SIs., Inc. .............. ,... 919-487-8486 
OH Cincinnati, Stegman Blaine Mkig. ..... 513-729-1969 
OR Beaverton, Evergreen Mkig. Grp. ..•... 503-643-6020 
WA Sea1t1e, Evergreen MkIg. Grp. ...... ~.. 206-633-3160 
1X Austin, R. F. Kimball Co. .......... , ... 512-443-5284 
TX Richardson. R. F. Kimball Co .......... 214-231-3447 

FAX: 516-587-0624 
MCI TRANSFORMER CORPORAnON, 411 

Manhattan Ave., Babylon, NV 11704, Tel: 516-587-0510; 
EmpL: 50; SIs. Mgt~ Timothy J. Williams 
.. . . .. .. . .. .. .. .. .. .... . .. .. .. .. .. .. .... .. .. A·2333-2343 

Local Sakis Offices & Reps 
MA Orange, Mel Transformers . . • • . . •• . . • • 508-544-8808 

NZIE 
FAX: 415-651-1020 

MCKENZIE TECHNOLOGY, 44370 Old Wann Springs 
Blvd, Fremont, CA 94538, Tel: 415-651-2700; EmpL: 1000; 
SIs. Mgt: Nancy Vinerts; Dist. Mgr ~ Vicky Wodopianov 
................................................. Co1437 

738 North American offices only. For 'worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory MOSCA 
LOcal Sales Offices & Reps 

AI. Huntsville, Cartwright & Bean, Inc. ..•• 21J5.83O..154O 
I'Z. Phoenix, Mercury Engrg. SIs., Inc. •...• 602-265-0344 
CA Pleasanton, MouIllYop Sis., Inc. ..•..•• 41 &463-0450 
CA Wes1minsler, west EIctm. Sis. ...•..•• 714-898-0120 
CA Westminsler, west EIctm. Sis., Inc. ..•• 213-493-5569 
FL Orlando, CarIwrighI & Bean, Inc. ••.... 407-423-1756 
GA Norcross, Cartwright & Bean, Inc. ...•. 404-368-0160 
IL Elk Grove Vl, Parcom, Inc. ............ 312-228-6360 
IN Indianapolis, Leslie M DeVoe Co. ..... 317-842-3245 
KS Olalhe, Co Tron ....................... 913-829-0073 
MA Harvard, EnIpts. Technlg. ...•......... 508-772-6003 
MA Plainville, Entpr. Technlg. .........•... 617-695-4700 
MI Roseville, JFCO, Inc. .. . . . . . . . . . • . . . . .. 313-771-8241 
MN Stillwater, The Kits Co. . . . . . . . . . • . . . . .. 612-439-8088 
MS Jackson, Cartwright & Bean, Inc. ..•... 601-981-1170 
MO St Charles, Co Tron ................... 314-928-8078 
NY Hauppauge. Sticom ................... 516-724-6814 
NC Charlotte, Cartwright & Bean, Inc. . . • . .. 704-536-0303 
NC Raleigh, Cartwright & Bean, Inc. ......• 919-875-4130 
OH Ven Delis, JFCO, Inc. ...•.•........... 513-890-8322 
OR Lake Oswego. RTS, Inc. •..••......... 503-244-4123 
TN Memphis, Cartwright & Bean, Inc. ..... 901-362-8345 
TX Dalles, JYS Co. ....................... 214-349-1850 
TX Dalles, JYS Co., Inc. •...•..•.......... 214-349-1850 
VA Fronl Royal, Eltron Sis., Lid. •. ..•..•..• 703-635-7201 
WA Vashon, RTS, Inc. • . . •• . . • . . • . . •• . . . . • . 206-285-1363 
WI Mequon. ParCOl1\ Inc. . . . . . . • . . •• . •• . • . 414-241-8544 
Can Ontario, White Radio lid. ............. 416-832-6894 

LOcal Distributots 
AI. Huntsville, Allied EIcIms. Inc. . . . . . . . . . • 800-433-5700 
I'Z. Tempe. D.C. EIcIms. .................. 602-438-1234 
CA Fountain Valley, Comps Ctr, Inc. ... . . . 714-979-0433 
CA Fullerton, Pyramid EIcIms. .•.••..•.... 714-773-0781 
CA Los Angeles, Allied EIcIms. .........•. 714-669-4190 
CA Milpitas, R&D EIctm. Parts •..•...•..•. 408-262-7144 
CA Sen Diego. Pyramid EIcIms. .......... 619-271-5404 
CA Sen Francisco, Alfied EIcIms. .•.•...•• 415-487-5250 
CA Sante Clara, Abacus EIcIms. .........• 408-732-2000 
CA Senta Clara, D.C. EIcIms. ;............ 408-980-1199 
CA Sante Clara, Pyramid EIcIms. •..••.••. 408-727-9810 
CA Tuslin, D.C. EIcIms. ......•............ 714-259-9066 
DC Allied Elclms.lnc. ..................... 301-423-1061 
FL Clearwater, Allied EIcIms. .. . . . . . . . . . .. 600-433-5700 
FL Pompano Ben, Allied EIcIms. Inc. ..•.. 305-498-0500 
GA Atlanta, Allied EIcIms. Inc. • . . . . . • . . . . .. 404-377-3555 
IL Bensenville, Voyager EIcIms. Corp. ... 312-860-1300 
IL Chicago, Allied EIcIms. ..•..•..•...... 312-697-8200 
MA Boston, Allied Elclms.lnc. .....•...... 617-942-3150 
MN Fridley, Voyager EIcIms. ••..•..•...... 612-571-7766 
MN Stillwater, EIctm. Depot Supp. Co. ... .. 612-439-9409 
NH Atkinson, Astrum EIcIms. ............. 603-898-3399 
NY Mineola, Allied EIcIms. Inc. ..•.. . . . . . .. 516-248-2360 
NC Raleigh, Allied EIcIms. .........•..•..• 919-876-5845 
OH Cleveland, CAM RPC EIctm. •........• 216-461-4700 
PA Pittsburgh, CAM RPC EIctm. ......•..• 412-782-3770 
RI Warwick, Cal-Greg ~ ••.••.••.•• 401-738-6170 
TX Allen, Prime Distbg.Co. ............... 214-231-0170 
TX Dalles, Allied EIcIms. ...•.....•..••.•• 214-553-4370 
TX Ft Worth, Allied EIcIms................ 214-265-9341 
TX Ft Worth, Alfied EIcIms................ 817-336-5401 
TX Stafford, Southwest EIctms., Inc. ...... 713-240-4000 
WA Kent, Pyramid EIcIms. ................ 206-872-5600 

MeL, INc.. 501 S. Woodcreek Ad, Bolingbrook, IL 60439-
4999, Tel: 312-759-9500, TELEX: 910-683-1899; FSC No.: 
16469; EmpL: 110; SIs. Mgt: Frank Morgen 
.. ..... .. ... ............. ..... •. ... ... . .... 001072-1073 

Local Sales Offices & Reps 
GA Locust Grove, Ma., Inc.lBob Lundy •. 404-957-3413 

MCLEAN ENGINEERING, Zero Corporation, 70 
Washington Ad, Princeton Junction, NJ 08550, Tel: 609-
799-0100, lWX: 510-685-2543; FSC No.: 03522; EmpL: 
118; SIs. Mgr: Craig A. Reed; Dist. Mgr: Craig A. Reed 
.......................... , ................ C·1674-1675 

Local Sales Offices & Reps 
AI. Hun1sville, Over & Over,lnc. ••.•..•... 205-837-7105 
AZ Fountain Hills, Halbar Assocs. ........ 602-837-2464 
CA Glendale, Halbar Assocs. .........•..• 818-248-8263 
CA Sen Mateo, HaIbar Assocs. ..........• 415-349-4700 
CO Denver, Cornponen1 Tech ...........• 303-758-5750 
FL Coral Springs, Over & Over, Inc. ..•..• 305-753-7050 
GA Norcross, Over & Over, Inc. ••..•..•..• 404-449-8205 
IL Elmhurst, Scott Assocs. . . . . . . . . . . . . . . . 312-279-5681 
MD HUnl Valley, Marktron . . . . . . . . . . • . . • . . • 301-828-1111 
MD Rockville, Marktron ....•.......•.....• 301-251-8990 
MA Uxbridge, Motoreps .•. . . . . . • . . •. . • . . . • 508-986-2277 
NY Rochester, Talty Assocs............... 716-323-1210 
MI Roseville, Jim Finnegan •..•..•..••..• 216-398-6300 
MN Minneapolis, Scott EIctm. Sis. •..•..... 612-929-2985 
MO Grandview, Harri&-Henson .•....•...•• 816-763-8200 
MO St Louis, Harris-Henson •.••.......... 314-432-3611 
NJ Springfield. Sylvester Assocs. ........• 201-376-3324 
NM Albuquerque, Fry-Gates .....•..•..... 505-262-1525 
OH Cleveland, Jim Finnegan . . • . . . . . . . . . • . 216-398-6300 

OH Vandalia, Jim Finnegan .•...•..•...... 
OR Beaverton, Halbar Assocs. ........... . 
PA Huntingdon Valley, Inacl<er Sis. .....•. 
PA Pittsburgh, Jim Finnegan ..••....•...• 
TX Houston, Milco Mktg. ......•.......... 
TX Richardson, Milco Mktg. ....•..•..•... 
WA Redmond, Halbar Assocs. ..........•. 
Can Guelph, Ont. Hammond MIg. Co. . ..•. 

LOcal Distributots 

513-890-8322 
503-226-0451 
215-947-5660 
412-823-5400 
214-783-2716 
214-783-2716 
206-882-0990 
519-822-2960 

FL Ft LaudeIdaIe, Cornponen1 Distrs. ..•. 305-971-4950 
GA Norcross, Component Distrs. ......... 404-441-3320 
MI Ann ArIJor, Wedemeyer EIctm. Supp. Co. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 313-865-8611 
NC Raleigh, Cornponen1 Distrs. .........•. 919-834-9485 
TX Dalles, Cornponen1 Distrs. ............ ,214-644-0373 
Cen Guelph, Ontario, Hammond MIg. Co. .. 519-822-2960 

FAX: 612-569-0533 
MCLEAN MIDWEST, Sub. of Zero Corporation, 

4000 83rd Ave. N., Brooklyn PI<., MN 55443, Tel: 612-561-
9400, TELEX: 29-0883; SIs. Mgr: J. Buyse 
. .... .. . .. ..... .. . .. . .. .... .... . . . .. ... . . .. C·1676-1677 

LOcal Sales Offices & Reps 
I'Z. Phoenix, Howe & Howe Sis., Inc. ..•... 
CA Laguna Hills, Western Automation ...• 

602-264-7971 
714-859-6988 
415-635-8825 
303-53!>-2800 

CA Oakland, Powermatic Assocs. ........ . 
CO Boulder, Comp. Prod. Sis. Co. ........ . 
GA Norcross, Hollingsworth & Stil~ Inc. 

IL 
MD 
MA 
MI 
MN 
MO 
NJ 

..................................... 1-800-241-5712 
Elmhurst, Scott Assocs., Inc. .....••... 312-279-5681 
Rockville, Marldron, Inc. .......•.•...•. 301-251-8990 
Chelmsford, John E. Boeing Co. ...... 617-256-5600 
E. Detroit, Jack M Thorpe Co. ........ 313-779-6363 
Minneapolis, Scott EIctm. Sis. ..•.•.... 612-929-2985 
St Louis, Harri&-Henson Co. .......... 314-432-3611 
Franklin Lakes, Hansen & Hughes Co. 
.. . . . ..... .. . .. ... .. ..... .. .. . .. . . .. ... 201-648-8900 

NM Albuquerque, Fry-Gates, Inc. . . . . . . . . .. 505-262-1525 
NY Endwel~ Reagen/Compar Albany, Inc. 

OH Cleveland, Marlow Assocs. .......... . 
OK Tulsa, Milco Mktg, Inc. ............... . 

607-754-2171 
216-991-6500 
916-582-9411 

CA La Crescenta, MuMn & Co. ........... 213-245-1081 
CA Sen Diego. AcacialVWR EIcIms. ...•. 619-565-4385 
CA Sen Diego. Richey/Impact EJctms., Inc. 

..........................•............ 619-271-4511 
CA Sen Jose, Powell Elctms. ............. 408-943-8020 
CA Sen Jose, Richey/Impact EIctms., Inc. 

. . . . . . . . . . . . . . . . . . . . . . . .. . •. . . . . . . . . . . . 408-432-7100 
CA Sen Jose, Shelley/Regan... .. .. .•.. .. 408-942-9111 
CA Sante Clara, DC EIctm. Supp. .•.••..•. 408-980-1199 
CA SUn Valley, Richey/Impact EIctms., Inc. 

..............•...•...... 618-768-3800,213-875-2862 
CA SUnnyvale, AcacialVWR EIcIms. .....• 408-745-7200 
CA Tustin, DC EIcIms. .....••.•...•.•...•. 714-259-9066 
CO Englewood, Shelley/Ragon ... .. .•.•.• 303-762-0670 
CO Lakewood, AcacialVWR EIcIms. .. . . . . 303-232-2862 
CT East Haven, JV EIcIms. ..•...•...•...• 203-469-2321 
CT Yalesville, Schaal Assocs./Deanoo '.. 203-269-3779 
FL Clearwaler, Tech. Sis. . • . . . . • . • . . . . . • . . 813-539-7429 
FL Ft LaudeIdaIe, Powell EIcIms. .•.....• 305-979-5000 
FL Winler Park, Deanco .••..•...........• 305-671-5100 
GA Manella, Deanco ...•.•..•..•..•...•.• 404-429-0126 
IL Chicago, NEP EIctms., Inc. .•.•. . . . . . .. 312-625-8400 
IL Mt Prospect, Magnuson EIcIms. ..••.. 312.Q56-Q7oo 
IL Skokie, ELlMech. ..•.........•....•... 312-967-8530 
IN Indianapolis, Graham EIcIms. ......... 317-634-8202 
MD Columbia, Aztech EIcIms. ...... . . . . . .. 301-621-8690 
MD Columbia, Powell EIcIms. .............. 301-995-0410, 

301-821-4070 in 
MD Gaithersburg. Deanco •..•.•..••...... 301-948-5444 
MA Allston, Vector SIs..................... 617-787-2790 
MA Burlington. Schaal Assocs./Deanco... 617-272-1506 
MA Canton, Richey/Impact EIcIms. ....... 617-821-1500 
MA Westboro, Powell EIcIms. ............. 617-366-6100 
MI Grand Rapids, AM EIcIms. ...••....... 616-531-9300 
MI Southfield, Michigan Lectrols ......... 313-353-1350 
MN St Pau~ Shelley/Ragon EIcIms. ...... 612-642-2828 
MO Independence. Shelley/Regan EIcIms. 

.....................................•. 816-254-3410 
MD St Charles, Lectronix •.• 314-946-6424,800-325-3348 
MO St Louis, EI/Mech ..•........•.....•.. 314-527-4830 
NJ Clifton, J.Mar EIcIms. •.••••..•..•...•• 201-772-6400 
NJ Englewood, Powell EIcIms. ........... 201-894-0800 
NJ Fairlield,·Deanco ..•...••.•...•.•...•. 201-575-7960 
NJ Union, Meridian Supp. .•.............. 201-687-6220 
NM Albuquerque, Alliance EIcIms. .....•.• 505-292-3360 
NY Fanningdale, Addern Distrs. ........... 516-752-9303 
NY Hauppauge. Schaal Assocs./Deanco 

....................................... 516-434-7100 
NY Ithaca. Deanco .•... ;................. 607-257-4444 
NY Ronkonkoma, Zenilh Wire & cable ... 516-585-1444 
NC Cary, Powell EIcIms. •.••.•.....•...•.• 919-467-1212 
NC Charlotte, EIcIms. Mktg. Corp. .......... 704-394-6195, 

PA . Huntingdon Valley, Inacker SIs. Inc. •.. 
PA Pittsburgh, Marlow Assocs., Inc. ....•.. 
TX Dallas, Milco Mktg, Inc. ............•.. 
WA Vashon, RTS Inc. ........•..•......•.. 

215-947-5660 NC Raleigh, Deanco, Inc. .......•..•.....• 
800-432-0549 
919-851-2085 
919-872-1585 
614-299-4161 
513-439-4711 

412-343-5050 NC Raleigh, Meridian SUpp. Co. .......... . 
214-783-2716 OH Columbus, EIcIms. Mktg. Corp. ....... . 
206-285-1363 OH Dayton, EIcIms. Mktg. Corp. .......... . 

3M 
FAX: 512-984-6972 

3M-ELECTRONIC PRODUCTS DIVISION, P.o. Box 
2963, Austin, TX 78769-2963, Tel: 512-984-1800; SIs. 
Mgr: Bernie Graham .............•....... C.1438-1441 

Local Sales Offices & Reps 
AI< Anchorage. . . . . . . . . . . . . . . . . . . . . . . . . .. 907-561-1030 
CA Los Angeles .....•..•..•..•.•.•..•..•. 213-726-6423 
CA So. Sen Francisco .................... 415-571-6700 
GA Atlanta. . . . . . . . . . . . . . . . . . . •. . . . . . . . . . . 404-447-7000 
HI Honolulu. . . . . . . • . . • . . • . . . . . . • . . . . . . • . 808-422-2721 
IL Chicago. . • . . • . . . . . . . . . . . . • . . . . • . • . • . . 312-496-6500 
MA Boston............................... 617-449-0300 
MI Detroit .......................... : ..... 313-827-2450 
MN Eagen. . . • . . . . . . . . . • . . . . . . . . . . . . . . . . .. 612-736-9378 
MO St Louis. •. . •• . •• . . . . . . . . •• . • . . . . . . . . . 314-997-8500 
NJ West Caldwell ..•..•.........•.••..... 201-575-2000 
NC High Poinl ..•.........•............... 919-889-7181 
OH Cincinnati ............................ 513-482-3100 
OH Cleveland. . • . . • . . . . . . . . . . . . . . . • . . . . .. 216-362-1700 
NJ Philadelphia. . . • • . . . . . . . . . . . . . . •• . . . .. 609-862-7077 
TX Dallas ..•••••..•.........•.....•...... 214-324-8100 
WA Seattle •..............•..•.•...•..•... 206-244-7200 

Local Distribulors 
AI. Huntsville, Powell EIcIms.............. 205-539-2731 
I'Z. Phoenix, Arizona ~ Co. ......... 602-269-5655 
I'Z. Tempe. AcacialVWR Elctms. .....•... 602-862-9054 
CA Costa Mese, Powell Elclms. ......•... 714-754-1717 
CA Garden Grove, Richey/Impact EIcIms. 

......................•.. 714-895-0060,800-227-0060 
CA Irvine, AcacialVWR Elclms. .......•..•. 714-68(H)834, 

213-871-2428 

OH Highland Heights, EIcIms. Mktg. Corp. 

OK Tulsa, Norvell EIcIms. ...•.••....•.•.• 
OR Beaverton, AcacialVWR EIcIms. ..... . 
OR Beaverton, Shelley/Ragon ••...•.•.•.. 
OR Tualatin, Moore EIctms., Inc. ..•..••... 
PA Malvern, Transtek Inds. .............. . 
PA Philadelphia. Powell EIcIms. •......... 
TN Nashville, Graham EIcIms. .•.•...•.... 
TX Allen. Prime Distrbg. •.••.....•...•.•.. 
TX Austin, Kent EIcIms. .......•....•.•.•. 
TX Austin, Norvell EIcIms. •......•...•.•.. 
TX Dalles, Kent EIcIms. ......•..•..•..... 
TX Dalles, Norvell EIcIms. ••.....•...•.•.• 
TX EI Paso, ERA EIcIms. .•........••..... 
TX Houston, Ken1 EIcIms. ............... . 
TX Houston, Norvell EIcIms. ..•.•.....••.• 
TX Plano, Tactic EIcIms. ..•.............. 
WA Lynwood. Blair Hirsh Co. ............. . 
WA Redmond, Shelley/Regan EIcIms. ... . 
WA Seattle, Carlyle Inc. ...••.••.•..••....• 
VA Virginia Ben, Deanco, Inc. ..•.•.•.•.•. 
WI Milwaukee, EIctm. Expeditors, Inc. ••.• 
Can London. Ont. 3M .....•.....•.••...... 

216-442-3441 
918-683-1247 
503-648-3377 
503-641-1691 
503-692-5333 
215-296-4400 
215-365-1900 
615-367-4400 
214-231-0170 
512-834-1900 
512-837-5555 
214-869-2600 
214-233-0020 
915-855-3600 
713-780-7770 
713-777-1866 
214-422-0777 
206-774-8151 
206-883-2220 
206-251-0700 
804-499-3322 
414-228-8100 
519-451-2500 

3M FIBER OPTIC PRODUCTS, INC, 420 Frontage 
Road, W. Haven, CT 06516, Tel: 203-934-7961, TELEX: 
358190; Empl: 42; SIs. Mgt: Raymond Coulombe 

3 M PHOTODYNE INC., 3760 Calle Tecate, Camarillo, CA 
93010, Tel: 805-388-8378, TELEX: 18-1159, FAX: 1-805-
499-9311; FSC No.: 59912; EmpI.: 100; SIs. Mgt: Hal 
Halpern; Dist. Mgt: Hal Halpern 

MDF PRODUCTS INC., 7 Johnson Dr, Danbury, CT 
06811, Tel: 203-743-3579, TELEX: 499-8051, FAX: 203-
744-2704; FSC No.: 60628 .........•.........•. 001321 

MDS CALIBRATION LAB. INC, 437-H Mary Esther 
cutoff, Ft Walton Beach, FL 32548, Tel: 904-664-1234; 
SIs. Mgt: Gerry Doiron 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 739 



MEADI 
MEA DIV. See Mechanized Elctrn Assembly Div. 

Universal Instrs. Corp. 

MEASUREMENTS GROUP, INC. Box 2Tl77, Raleigh, 
NC 27611, Tel: 919-365-3800, TELEX: 62919594, FAX: 
919-365-3945 

FAX: 203-853-6244 
MEASUREMENT SYSTEMS, INC., 121 Water St., 

Norwalk, CT 06854, Tel: 203-639-5561, TELEX: 6613573, 
TWX: 71().468-2185; EmpL: 97; SIs. Mgr: Tom Brass, Gen 
Sis. Mgr .....•..•..••..•..••.•.• " ..•.... :..... .. 0<1152 

Local Sales Offices & Reps 
/I\Z. Scottsdale, Advent Compa •....••...• 602-481-0044 
CA Anaheim, Gabriel & Assoc............. 714-531-7674 
IA Cedar Rapids, S & 0 Sis. ..•...••..... 319-393-7331 
MD Columbia, Robert EIctm. SIs. ..•.•• . . •. 301-995-1900 
MA Hudson, Data Rep ..•........ " ..... .. 508-481-0333 
MN Edina, EIctm. Sis., Inc. . . . • . . • . • • . •. . . • . 612-933-9070 
MO SL Louis, J. S. DeWeese Co. .......... 314-469-7350 
OH Medina, J. C. Hofstetter Co. ........... 21&-241-4860 
PA Hickory, J. C. ~ Co. ........... 412-356-2305 
TX Richardson, Scientific Sis. Co. ........ 214-231-1;541 
VA Richmond, Robert EIctm. Sis. .•....... 604-27&-3979 

MEC AlS, Ind!JSlriparken 23, BalIerup, Denmark DK-275O, 
Tel: 011-4542973366, TELEX: 9125649, TWX: 2381-
125649, FAX: 011-4542 681514; EmpL: 50 

FAX: 703-435-1837 
MECHANICAL ENTERPRISES, 461 Carlisle Dr. 

Herndon, VA 22070, Tel: 703-435-9496, TWX: 710-a32-
0942; EmpL: 25; SIs. Mgr: R.H. Twyford 
.•..•.•....................•.....•.. a·1801,187&-1877 

Local Sales Offices & Reps 
AL Huntsville, Remco ...........•.....••. 205-533-3763 
CA Cupertino, West-Comp . • . • . . . . . • ••. . .. 408-245-3100 
CA Irvine, Vale EIecIm. Assocs. ...•........ 714-551-4821, 

619-693-0113 
CD Boulder, Stratford Grp. ................ 303-53Q-3194 
CT BrisIo~ Technlg. Prod. Grp. .. . . . . . •• . • . 203-585-1643 
Il Arlington Heights, Coombs Assocs., Inc. 

....................................... 312-439-9810 
IN Carrne~ Newton &Assoc. ............. 317-848-2016 
MA Brookline, Technlg. Prods. ............ 617-73H)858 
MI Jackson, Norwood SCroggs Co. ....... 517-750-1170 
MS Jackson, Doby Assocs. ............... 601-981-1138 
NY Cooperstown, Fitzelle Assoc. ......... 607-547-9333 
NY Hauppauge, Sticom ................... 51&-36&-4221 
NY LeRoy, Fitzelle Assocs. ............... 716-494-1554 
TX Dallas, Stasco ........................ 214-239-4517 
WI Milwaukee, Coombs Assocs., Inc. ..... 414-351-6123 

Local Distributors 
CA Los Angeles, Electric Switches, Inc. .. , 213-660-1310 
CA San Diego, Sigma Eleclms. ........... 619-585-2000 
IL Wheeling, Hawk EIcIms., Inc. ••.....•. , 312-459-4030 
NY Yonkers, Kintronics, Inc. ............... 914-968-7736, 

800-431-1658 

FAX: 517-782-2810 
MECHANICAL PRODUCTS INC., 1824 River SL P. O. 

Box 729E, Jackson, MI 49204, Tel: 517-782..0391, TWX: 
810-253-0827; SIs. Mgr: Dave Olson .......... 801401 

Looal Sales Offices & Reps 
AL Huntsville, Electro-Mach .............. 205-533-2100 
/I\Z. Tempe, cantec Sis., Inc. .............. 602-345-1276 
CA Los Angeles, Universal Components Co. 

....................................... 213-641-4255 
CA Sunnyvale, Pass Associates •.•...•.•. 408-735-9040 

Manufacturers and Sales Offices· Directory 
FL Orlando, Honeyco .................... 407-299-1000 MD Hunt Valley, Eagle Sis. Corp. '" .. .. . .. 301-66&-3930 

Whitinsville, Power Factor & Assocs. . . 508-234-9878 
Whitinsville, Power Factor & Assocs... 617-234-6415 

GA Atlanta, ElecIro-Mech .. .. . . .. . . .. •. .. • 404-447-6478 MA 
IL Barrington, Perhats Assocs. .. . . .. . .. .. 312-3111-6360 MA 
MD Pikesville, Muncy Sis. ................. 301-484-6376 MI Troy, CB Jensen & Assocs. ........... 313-643-0506 
MI Rockford, AIdamark ................... 61&-874-6744 NJ Englewood, Technimat. ............... 201-589-4200 
MN SL Peu~ Mackubin Grp. ............... 612-63&-5886 NC Charlotte, Over & Over Inc. ••.•...•.•• 704-542-9111 
NH Durham. C. H. Bumham Assocs. .. ... .. 603-868-2282 NC Raleigh, Over & Over Inc. ............. 919-782-9111 
NJ Pitman, Colrud Corp. . .. .. . . .. .. . • .. ... 609-589-5866 OH Cleveland, Bradcor EIctms. Co. ....... 216-671-1200 
NJ west Caldwel~ Grimm, Siegel Assocs., Inc: OR Portland, Power Factor ............... 5039292-0820 

.. . . . . . . . .. . .. . . . .. .. . .. . . . . .. .. . .. . . .. 201-575-9300 PA Horsham, TMI ........................ 215-441-4300 
NC Raleigh, Electro-Mech ................ 919-851-8165 TX Richardson, Jim D. Gray & Assocs., Inc. 
OH EucUd, Rockford Cont,rols Ohio, Inc. ... 21&-725-3705, 
RI Joh~on,C. H. Bumham Assocs. ..... 401-231-7475 
TN Jonesboro, EIecIro-Mech ............. 615-753-2964 
Can Downsview, om. Har Tech ........... 41 &-665-7773 
Can Pointe Claire, Que., Har Tech ......... 514-694-6110 

Local Distributots 
CA Gardena, Cal Switch •.. 213-770-2330/213-538-9830 
CA San Carlos, Campbell & George Co. .. 415-594-1994 
CA So. San Francisco, Nasam, Inc. ....... 415-872-1155 
FL Ft Lauderdale, Zelcon, Inc. ..•...•.. 305-565-2555/6 
FL Lakeland, Wes-Garde Comps. Grp. ... 800-282-7619 
IL Carol Stream, Wes-Garde Comps. Grp. 

................................. " .... 800-323-9431 
IL Chicago, Nap EIctms. .... ;............ 312-625-6400, 
KS Edwardsville, Tennant EIctms. ........ 913-441-1801 
KS WIChita, Airtechnics . .•.•. . .•.•. ..••.•. 31&-267-2649 
MA Danvers, RCI ......................... 617-777-4441 
MI Grand Rapids,. S & F Elec. Supp. Co., Inc. , 

....................................... 61&-459-0216 
MN Minneapolis, Berquist ....•.•.......... 612-635-2322 
NJ Mount Laure~ Techtron Components Corp. 

....................................... 609-234-1940 
NJ QakIand, Relay Specialties............ 201-337-1000 
NY Hauppauge, Genelco 

........................ 51&-231-1144/800-645-9802 
NY Hauppauge, Sager Ek:tms. ............ 51&-289-9747 
NY Plainview, Unrose Ek:tms. ............ 51&-293-2520 
NY Woodside, Switches Unlimited ........ 800-221-<1487 
OH Euclid, Rockford Controls Ohio, Inc. ... 21&-731-5250 
TX Artington, Bell Components Sis., Inc. .. 817-461-5303 
TX Dalles, Associated Aircraft Supp., Inc. 

214-331-4381 
Can Scarborough, Ont, Carsten Ek:tms. Ltd 

. . .. • . . • . . .. . . . . . .. .. . . .. . • .. .. .. . . . ... 41 &-495-9999 
Can SL Laurent, Que.. Tara Inds. Corp. ..... 514-331-6550 

MECHANIZED ELCTRN. ASSEMBLEY DIV., 
UNIVERSAL INSTRS. CORP. See Dover 
ElectroniCS Manufacturing 

MECHATRQNICS/SAB, INC., See Seattle Aircraft 
Bearings 

MECO INDUSTRIES, Mechanical E,ngraving Co., Inc., 
4500 Bullard Ave, Bronx, NY 10470, Tel: 212-324-4455, 
FAX: 212-324-5500; FSC No.: 99040; EmpL: 35; Sis. Mgr: 
Bernard W. Mandel 

MEDA, INC., Macintyre Electronics Design Assocs., 
11260 Roger Bacon Dr. $Ie. 202, Reston, VA 22090, Tel: 
703-471-1445; EmpL: 8 

MEDIA RECOVERY INC. Box 1407, Graham, TX 76046, 
Tel: 800-527-9497, 214-630-9625 (Texas), TELEX: 73-
2561; EmpL: 130; Sis. Mgr: J. Ricciardi 

MEISSNER INDUSTRIES. 551 Rle. 10, Dover, NJ 07801, 
Tel: 201-38&-1700; EmpL: 10 

MELCHER@ 

FAX: 508-879-8669 
MELCHER, INC., Melcher A.G., 200 Butterfield Dr. 

Ashland, MA 01721, Tel: 508-681-4715, TWX: 
5101003630; Empl.: 110; SIs. Mgr: Richard Sakakeeny 
.•.. .. .. ...•.•.. .. . ..•.. .. .. . .•. .. . .•. . . ..• 0<1910-1911 

Local Sales Offices & Reps 
AL Huntsville, Over & Over Inc. . . • . . . . . • .. 205-637-7105 
/I\Z. Phoenix, Blackhart & Assocs. •........ 602-893-3466 
CA Huntington Beach, Mil-Com SIs, Inc. .. 714-640-2424 
CA 'Los Altos, PEl Assocs. ................ 415-968-4409 
CA Sante Clara, Sourcetronics. . • • . . . . . •. 408-988-8801 
CD Englewood, Taylor Mktg. .. • . .. . . .. • ... 303-850-0207 
FL Altamonte Springs, Over & Over Inc. .. 305-332-1222 
FL Tampa. Over: & Over Inc. ............. 813-62&-9100 
GA Norcross, Over & Over Inc. ...•....... 404-449-6205 
IL Arlington Hgts., Phoenix EIctm. Sis. ... 312-394-4422 
IA Des Moines, The Beams Co. .......... 515-255-1148 

. . . . . • • • • . • • . . . . • . . • . . . • . • . • . • • . • • • • . . • 214-699-9976 
TX Richmond, Jim D. Gray & Assocs., Inc. 

....•..•••.•.••••......••..•.•..••.•..• 713-342-1710 
UT 
WA 
WI 

Ogden, Taylor Mktg. .................. 801-54&-9570 
Lynwood, Power Sources Unltd. ...... 20&-743-6641 
oak Creek, Phoenix EIctms. SIs. ...... 414-764-1455 

FAX: 609-393-9461 
MELCOR/MATERIALS ELCTRN. PRODs.. 994 

SpruceSt., Trenton, NJ 08648, Tel: 609-393-4178, TELEX: 
84-3314; FSC No.: 32333; EmpL: 180; SIs. Mgr: MA 
Levine ................................... a.1904-1905 

Local Sales Offices & Reps 
CD Fort CoIDns, Rep Sis., 1nc.1 Andy Comedi 

....................................... 303-22&-1504 
NY Rochester, R G. Minges Agency ...... 71&-328-3410 

Distributor 
MELFESS FIVE, INC., 12304 Sante Monica Blvd.. No. 

121, Los Angeles, CA 90025, Tel: 213-82&-8133, 800-533-
2297, FAX: 213-820-6958; EmpL: 4; SIs. Mgr:M'lChael S. 
FISher ......................................................................... 0·1 096 

MELLES GRIOT, INC. 1770 Kettering St., Irvine, CA 92714, 
Tel: 714-261-5600;TELEX: 678447; EmpL: 110; SIs. Mgt: 
Candi Beuccio 

MEL-RAIN CONTROLS, 42974 M-43 Hwy. Pew Paw, MI 
49079, Tel: 61 &-657-2527; FSC No.: 639; EmpL: 20; SIs. 
Mgr: Howard F. Waller 

MEMBRONICS DIVISION, Chicago Decal Company, 
3310 North Elston Avenue, Chicago, IL 60618, Tel: 312-
463-4007, FAX: 312-463-4065; Sis. Mgr: Dick Gorney 

~ MEMCOR-TRUOHM INC. 

FAX: 219-356-7376 
MEMCOR-TRUOHM, INC., 1320 Flaxmill Ad., 

Huntington, IN 46750, Tel: 219-356-4300,1WX: 510-601-
7258, ESYLNK: 62936315; FSC No.: 24661; EmpL: 250; 
Sis. Mgr: Ray Vanderspool .............. A.1980,2131 

Local Sales Offices & Reps 
AL Huntsville, Murcota ................... 205-539-9476 
CA American Canyon, Jacobson & Assoc. 

CA Huntington Bch., Mil-Com Sis. .•..•..• 
FL Indialantic, Raycom .................. . 
GA Atlanta, Murcota .................... .. 
IL Chicago, D. Dolin Sis. ................ . 
IN Ft Wayne, Menze Sis. ............... . 
MI SL Clair Shores, J.M. Thorpe ......... . 
MO SL Charles, Hayes EIec. Sis. Co. .. , .. . 
NH Atkinson, Mark Rep Assoc. .......... . 
NJ Englewood Cliffs, Masin Esco ........• 
NY Hauppauge, Masin Esco ............ .. 
NY Marcellus, Mullahy Sis. Inc. ••..••.•••• 
NC Burlington, Murcota ................. .. 
NC Winston-Salem, Murcota ............. . 
OH Cleveland, Glover SIs. .............. .. 
PA Newtown Square, G.M. eonneen .... . 
TX 1iaI1es, SW EIctm. Ind. ............... . 
TX Houston, SW EIctm. 100 ............ .. 
WA Redmond, Banett-5quibb ........... .. 

707-552-4412 
714-640-2424 
305-727-8860 
404-875-2525 
312-28&-6200 
219-747-5616 
313-779-6363 
314-94&-6677 
603-382-9563 
201-569-8866 
51&-273-3500 
315-665-8280 
91g,585-1577 
919-723-1001 
21 &-942-4520 
215-353-2241 
214-233-9816 
713-729-1670 
206-885-6991 

MEMODYNE, 200 Reservoir St., Needham Hgts., MA 
02194, Tel: 617-444-7000, TELEX: 92-2537, TWX: 510-
800-8774, FAX: 617-449-7023; EmpL: 40; SIs. Mgt: 
Leonard Sacon ................ ".... . .... 0<1098-1100 

740 North Arnericanoffices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 
LJJCBl Sales OffIces & RBps 

AL Huntsville, Dean Assocs. . . . . . . . . . .. . . . 205-534-2255 
AZ Scottsdale, AMI. .......•.. .. .. .. . .. . .. 602-947-4297 
CA Carson, Amasco ....•..•.............. 213-511H1561 
CT Portland, 8BI EIc\ms. ..•.........••... 203-342-0648 
FL Orlando, DAI Sis. ...•..•.............• 305-299-7754 
IL Elmhurst. Scott Assocs. . . . . . . . . . . . . . . . 312-279-5681 
MD Severna Park, Syronics •.............. 301-54+8652 
MA Holbrook, Mclellan Assocs............ 617-767-4771 
MI Detroit, eas Sys. ..................... 313-961-3042 
MI Pontiac, eas Sys., Inc. .•. . . . . • . . . •. • •• 313-338-2280 
MN Chanhassen,.JeMbly Sys. •...•...... 612-934-6607 
NJ Boonton, PAF Assocs. ................ 201-335-0680 
NY Liverpoo~ Syronics •..•...••..••.••.•• 315-451-()968 
NY Smith1own, PAF Assocs. .............. 51~ 
OH Chesterland, eas Sys. ... ..•.... ...... 216-729-2222 
OH Columbus, eas Sys. ................. 614-228-3453 
OH Dayton, EQS Sys., Inc. ....•...•..••.•• 513-236-7676 
OH Huber Hgts., eas Sys., Inc. •..•..••.•• 216-729-2222 
OR Lake Oswego. Syntek ....•...•..•..•• 503-836-6793 
PA Sellersville, Penr.-Tech Sis. •.....•..•• 215-257-2756 
TX Irving. Trice MkI!J •....•...•...••.•..•• 214-255-1877 
WA Kirkland, Syntek ••..•.....••.....•..•. 206-48lI-0394 

MEMORY PROTECTION DEVICES, INC. See Bogen 
Communications, Inc. 

MEMORY X. 5205 Kearny Villa Way, No. 106, San Diego, CA 
92123, Tel: 619-282-1151, FAX: 619-282-<l774 

•• I!!!' •• .,.n~ a, ® ,,,, .:;;,,,, ... ..., .. 
FAX: 517-652-2659 

MEMTRON TECHNOLOGIES, INC. 1400 Weiss St, 
Frankenmuth, MI 48734, Tel: 517-652-2656, 800-234-
7525; FSC No.: 6 V 417; EmpL: 116; SIs. Mgt: Daniel T. 
Ortner ••. ....... ..... . .. .............. . .. ... . ... B'1878 

LJJCBl Sales OffIces & Reps 
AZ Mesa, Inmark ......................... 602-630-9104 
CA San Diego, Intramerica Technlg. ...... 619-451-3383 
CA Saratoga, Edward King & Assocs. ..... 408-867-2111 
CO Boulder, R F. Mayo ............ .. .. .. . 303-442-2155 
FL Maitland, EIR, Inc. .. .. .. .. .. .. .. .. .. .. . 305-660-9600 
GA Lawrenceville, Tek-Rep Mk1g..Inc. .... 404-963-1600 
IL Wheeton, Chadra-Schilke & Assocs., Inc. 

.. .. .. .. . . .. .. .. .. . .. .. .. .. .. .. .. .. . ... 312-653-8128 
IN Indianapolis, EMCI, Inc. ............... 317-253-1688 
MA Framingham, S10ne Comp. Sis. Corp. 

.... ... ... .... .. . .. ........ .... . .... ... 617-875-3266 
MO Saini Charles, BucIcman & Assocs. . . .. 314-946-8201 
NY Islip. ABS Technlgs., Inc. ...... ,....... 516-277-7010 
NY Uverpoo~ Syronics .:................. 315-451-<l968 
OH Columbus, Tom Mulligan Co. ......... 614-457-2242 
PA Sou1harI1lIon, Canllbell Assocs. . . . . . . 215-322-6630 
TX Richardson, Zonk & Assocs. ........... 214-238-7651, 

214-695-9131 
VA Alexandria. Tech-Reps. Inc. ........... 703-37()'2600 
WA Federal Way, K R Jensen Sis. .. . . . . .. 206-874-2772 
Can Toronto, ant, Replech ........ .. .. .... 416-863-9510 

FAX: 407-881-3300 
MEPCO/CENTRALAB CORP. HDQRTR., North 

American Philips Corporation, 2001 W. Blue Heron 
Blvd., Riviera Beech. FL 33404. Tel: 407-881-3200, TB.EX: 
136461, TWX: 81().848-0228; Dist. Mgt: Jess Hall 
.......... ..... A.1120-1124, 1981-1984; 801022-1023 

LJJCBl Sales OffIces & Reps 
AL Hunlsville, OVer & OVer .............. . 
AZ T8fT1l9, Mepco/Centrelab .......... .. 
CA Anaheim, Mepco/Centraiab .......... . 
CA HaJbor City, Refrigeration Comp. ..... . 
CA Mission Hills, Mepco/Centralab •••.••• 
CA MIn. V_, Brooks Tech. Grp. ........ . 
CA Pleasanton, Mepco/Centralab ....... . 
CA San Diego, Mepco/Centraiab ....•..•. 
CO Englewood, Mepco/Centraiab ........ 
FL Altamonte Springs, Mepco/Centraiab 

205-837-7105 
602-820-2225 
714-441-0385 
213-325-3420 
818-891-6299 
415-960-3880 
415-482-2833 
619-453-0332 
303-779-9696 

.. .. .. .. . .. .. . .. . .. .. .. .. .. .. . .. .. . .. .. 407-339-5073 

It.. Des Plaines, Mepco/Centraiab ......• 312-827-4487 
IN Ft Wayne, Corrao Marsh, Inc. . • • . •. . • • 219-482-2725 
IN Greenlield, Carrao Marsh, Inc. . . . . •• . .. 317-462-4448 
IN Indianapo&s, Leslie M. Devoe Co. ....• 317-842-3245 
IA Cedar Rapids, Lorenz Sis., Inc. ...••... 319-377-4866 
KS Merriam, Lorenz Sis. ..•....•.•......•. 913-384-6556 
MD Columbia, Delta III Assocs............. 301-730-4700 
MA Wobum, Mepco/Centraiab ••......... 617-438-6050 
MI Farmington Hills, Mepco/Centraiab •.. 313-553-6010 
MN Minneapolis, Electric ~ Sis., Inc. 

...................................•... 612-933-2594 
MO Universi1y City, Lorenz Sis. . . . • . • . . . . .. 314-997-4556 
NE Uncoln, Lorenz Sis. .....•........•..•. 402-475-4660 
NJ Englewood Cliffs, Ed' Glass Assocs. . . . 201-592-<1200 
NJ Mendham, Mepco/Centraiab .•..•..•. 201-543-2556 
NY Bingham1on, Empire Tech. Assocs. .•. 607-772-0651 
NY Skaneateles, Empire Tech. Assocs., Inc. 

....................................... 315-685-5703 
NC Charlotte, OVer & OVer, Inc. .•...••..•. 704-542-9111 
NC RaJeigh, OVer & OVer ...•........•.... 919-782-9111 
OH Dayton, Mepco/Centraiab ........•... 513-436-0066 
OH WICkliffe, Mepco/Centraiab ........... 216-731-7721 
OR Beaverton, Eclipse MkI!J Grp. .••...... 503-642-1661 
PA Nerberth, Bresson Assocs. . . . . .. . . . . . . 215-864-6460 
TX Austin, Mepco/Centraiab .....•....... 512-331-8828 
TX Richardson, Mepco/Centraiab •....... 214-231-9274 
WA Redmond, Eclipse MkI!J Grp. .•....... 206-885-6991 
WA Spokane, eclipse MkI!J Grp. ...•.•..•. 509-922-3972 
WI Milwaukee, Mepco/Centralab .•....... 414-228-4244 
PR Halo Ray, M. Anderaon Co. ........... 609-751-2028 
Can MontreeI, PO, PhIHps EIc\ms. .•...•..• 514-342-9180 
Can N. Vancouver, BC, Alwin Tech. Sis. ... 604-980-4557 
Can Ottawa, ant, PhiHps EIc\ms. ..••.•.... 613-722-1093 
Can Pickering, ant, Alltamp Prod. Co. ..... 416-831-3311 
Can Pickering, ant, McHugh EIc\ms. .•.•.. 416-831-4770 
Can Scarborough, ant, Philips Elctms. ..•. 416-282-5161 
Can Scarborough, ant, Philips EIc\ms. ...• 416-282-9200 
Can Vancouver, ac. Philips EIc\ms. .. . . . . • 604-435-4411 

MEPCO/CENTRALAB, North American Philips 
Corporation, 4561 Colorado Blvd., Los Angeles,' CA 
90039, Tel: 818-240-4880, TWX: 910-497-2282; Sis. Mgt: 
G. allen .................. A.1123, 1981; 801022-1023 

MEPCO/CENTRALAB, North American Philips 
Corporation, 5900 Australian Avenue, W. Palm Bell., FL 
33407, Tel: 305-842-3201, TB.EX: 820677, TWX: 51()' 
952-7631, FAX: 305-863'1811 ................. A'1120 

MEPCO/CENTRALAB, North American Philips 
Corporation, 6071 St Andrews Ad., Columbia, SC 
28212-3198, Tel: 803-772-2500, TB.EX: 805024, FAX: 
803-772-2445; SIs. Mgt: a Cuirko ....... A'1120-1124 

DC Aluminum Electrolytic Capaci10rs (Computer Grade, 
Radial) Mililary, Industrial & Consumer AC Motor Starts, 
Film Capaci10rs (FiIm/Foi~ Metallized) Tantalum 
Capaci10rs (Foil) Film Trimmer Capaci10rs 

MEPCO/CENTRALAB, North American Philips 
Corporation, 7158 Merchant Ave., EI Paso, TX 79915, 
Tel: 915-779-3961, TWX: 91()'964-1311, FAX: 915-775-
0149; SIs. Mgt: G. allen ....................... A'1124 

MEPCO/CENTRALAB, North American Philips 
Corporation, Airport Road, P.O. Box 760, Mineral Wells, 
TX 76067, Tel: 817-325-7871, TB.EX: G.P.R-
881857ISP.R-920545, FAX: 817-325-7876; SIs. Mgr: N. 
Egeland ..•......•.. A'1981-1982, 1984; 801022-1023 

MEP CONTROLS. RIsing Sun Ad., Bordentown, NJ 08505, 
Tel: 609-288-7300, TWX: 51().685-3645, FAX: 609-288-
1982; EmpL: 25; SIs. Mgt: Thomas Thorn 

[MEitQPALl 

FAX: 619-481-1123 
MEPCOPALCOMPANY, 11488 Som!n1o VailayAd., San 

Diego, CA 92121, Tel: 619-453-0332. TB.EX: 62547100, 
TWX: 91()'337-112O; EmpL: 160 .......... A'2132-2134; 

B'1803 

PotentiomeIers (Cermet, Carbon). Industrial & Mililary 

FL Ft Lauderdale, Mepco/Centralab ..... 305-485-0115 LJJCBl Sales Offices & Reps 
GA Norcross, OVer & OVer, Inc. ........... 404-449-6205 AL Huntsville, OVer & OVer, Inc. .......... 205-837-7105 
IL Bannockburn, GMR SIs., Inc. .......... 312-295-8440 AZ. T8fT1l9, Mepco/Centraiab ............ 602-820-2225 

MEPCOP 
CA Anaheim, Mepco/Centralab .......... . 
CA Mission Hills, Mepco/Centraiab ....••. 
CA MIn. View, Brooks Tech. Grp. ........ . 
CO Englewood, Mepco/Centraiab ...... .. 
FL Altamonte Springs, Mepco/Centraiab 

GA Norcross, OVer & OVer Inc. .......... . 
Il Des Plaines, MepcoiCentraiab ...... . 
IN Indianapolis, L9$lie M. Devoe Co. .... . 
IA Cedar Rapids, Lorenz Sis. Inc. ....... . 
KS Merrien, Lorenz Sis. Inc. ............ .. 
MD Columbia, Delta III Assocs. .......... .. 
MA Stoneham, Mepco/Centraiab ........ . 
MI Farmington, Mepco/Centraiab ....... . 
MN Mimeapolis, EIee. ~ .......... .. 
MO Univ9lSily City. Lorenz Sis. Inc. ....... . 
NE UncoIn, Lorenz Sis. Inc. .............. . 
NY Bingham1on, Empire Tech. Assocs. .. . 
NY Rochester, Empire Tech. Assocs. .... . 
NY Skaneateles, Empire Tech. Assocs. .. . 
NC Charlotte, OVer & OVer Inc. .......... . 
OH Dayton, Mepco/Centraiab .......... .. 
OH WICkliffe, Mepco/Centraiab .......... . 
OR Beeverton, Eclipse MkI!J Grp. •..•.•... 
PA Narberth, Bresson Assocs. .......... .. 
TX Austin, Mepco/Centraiab ............ . 
TX Richardson, Mepco/Centraiab ..•.•.•. 
WA Redmond, Eclipse MkI!J Grp. ........ . 
WA Spokane, Eclipse MkI!J Grp. ........ .. 
WI Milwaukee, Mepco/Centraiab ••...•.•. 
Can Scerborough. ant, PhiHps EIc\ms. .... 

LoceJ DIsIributots 
AL Hunlsville, Hall-Mark EIc\ms. ••..•.•.•. 
AZ Phoenix, Hall-Mark EIc\ms. .......... . 
CA Sunnyvale, Hamiftonl Avnet .••........ 
CO Englewood, Shelley-Ragon .......... . 
CT Wallingford. Marshall Inds. .....•...... 
FL Orlando, m Inc. .................... . 
GA Norcross, HalI-Mark EIc\ms. .•....•... 
IL Chicago, Nap EIc\ms. ................ . 
IN IncIanapoUs, Marshallinds. ........•.. 
MD Columbia, Az1ech EIc\ms. ............ . 
MA Wilmington, Marshallinds. .......... .. 
MI Uvonia, Marshaliinds. .............. .. 
MN St Pau~ Shelley-Ragon .............. . 
NE Omaha, Scott EIc\ms. ................ . 
NJ Cherry HiI~ Hamiftonl Avnet .......... . 
NY Ronkonkoma, m Inc. .............. .. 
NC Raleigh, Hall-Mark .................. .. 
OH Dayton, Belllnds. .................... . 
OK Tulsa. Hamiftonl Avnet .............. .. 

714-441-1l385 
818-891-6299 
415-960-3880 
303-779-9696 

407-339-5073 
404-449-6205 
312-927-4487 
317-842-3245 
319-377-4688 
913-384-6556 
301-730-4700 
617-932-4748 
313-553-6010 
612-933-2594 
314-997-4558 
402-475-4660 
607-772-0651 
716-381-8500 
315-665-5703 
704-542·9111 
513-436-0066 
216-731-7721 
503-642-1881 
215-864-6460 
512-331-8828 
214-231-9274 
206-885-6991 
509-922-3672 
414-228-4244 
416-292-5161 

205-837-8700 
602-437-1200 
408-743-3355 
303-762-<l670 
203-265-3822 
407-859-1000 
404-447-8000 
312-595-8500 
317-287-0483 
301-995-6800 
508-658-0830 
313-525-5850 
612-642-2828 
402-734-6750 
609-424-<l1 00 
516-737-2000 
919-872-0712 
513-435-8860 
918-252-7287 

Over 20,000,000 
Components In Stock 

RESISTORS 
• MOV'S 
• CAPACITORS 
• THERMISTORS 
• NETWORKS 
• TRIMMERS 

Same Day Turnaround Available 

CALL 
1-800-458-0512 

(814) 476-7774 

~ 
DISTRIBUTED BY 

~6~!~~a~~o ~o~~· 
McKean. PA 16426 

PA WATTS 800-352-0161 
Ffl.X 814-476·7724 
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MEPCOP 
OR Beaverton, Marshall Inds. ............. 503-644-5050 
PA Nonistown, Century EIec. Comp. •.. ... 21 &-631-5400 
1)( Ft Worth, TTI,1nc. .................... 817-59&-3100 
WA Bellevue, Marshalllnds................ 20&747-9100 
WI Milwaukee, Marsh Elclms. ............ 414-475-6000 
can Scarborough, Ont. Philips EIcIms. .... 416-292-5161 

MERCER aECTRONICS. Simpson Electric Co., 853 
Dundee Ave., Elgin, IL 60120, Tel: 312-697-226Q, TELEX: 
72-2416, FAX: 312-697-2272; Di8I. MgT; George Oskandy. 
Sis. Admin Mgr. 

MERCURY PlASTICS. A UNIT OF ZERO CORP, 672 
Fuller Ad., Chicopee, MA 01020. Tel: 413-267-5561. FAX: 
413-592-5018; EmpL: 100; SIs. MgT; Roger St Martin 

MERECO PRODUCTS DIV, Metachem Resins Corp., 
1505 Main St, West Warwick, RI 02893, Tel: 4OHI28-
4550; EmpL: 100; SIs. Mgr; John E. Powel~ Jr. 

MERET. INC.. 1815 24th St, Sents Monica, CA 90404-
4996, Tel: 213-826-7496, TELEX: 65-246 8 SNM. FAX: 
213-826-7567; FSC No.: 53071; EmpL: 55; SIs. Mgr; 
Jonathan Medved .............................. 801215 

Local Sales Offices & Reps 
CA West Covina, Eureka Tech. Sis., Inc... 213-331-9766 
CO Lakewood, Technical MkIg. MIg. Inc. .. 303-232-1516 
MI Southfield, Video Concepts ........... 313-356-2679 
MO St Louis, Engrg. Svcs. Co. ............ 314-997-1515 
NM Albuquerque, Tech. MkIg. & MIg. ...... 505-296-6893 
IL NorIhrock, Emtech .......... .. ........ 312-564-2505 
NY Elmslorcl,Metro-TekAssocs. .......... 914-347-4112 
PA Glenside, Wyncote Instrmn ........... 215-572-6500 
1)( Dallas, The Thorson Co. .............. 214-233-5744 
VA Fairfax, Schibley Assocs.,Inc........... 703-591-3008 
WA Kirkland, Nycom Assocs. ............. 20&827-4544 

MERIX CHEMICAL CO, 2234 Eest 75th St, Chicago, IL 
60649. Tel: 312-221-8242; EmpL: 15; SIs. MgT; E. O. 
Sonnernan; Di8I. MgT; E. O. Sonnernan 

MERRILl, INC, POB 308, 1316 Sumneytown Pike, 
Gwynedd Valley. PA 19437. Tel: 215-643-2116; FSC No.: 
56624; EmpL: 10; SIs. MgT; J. Fournier 

MERRIMAC INDUSTRIES, 41 Fairfield PI., West CaIdweI~ 
NJ 07006, Tel: 201-575-1300, TELEX: 6853128, FAX: 201-
575-0531; FSC No.: 12457; EmpL: 300 

J. R. MERRITT CONTROLS. INC, 375 Fairfield Ave., 
Bldg.. Stamloid, CT 06902, Tel: 203-359-2113, TWX: 510-
601-6932JRMC, FAX: 203-656-0182; SIs. MgT; Earl Atkins 

MESUR-MATIC ELCTRNS, 10 Colonial Ad., Ste. 6, 
Salern,MA01970-2294. Tel: 617-745-7000; EmpL: 29; SIs. 
MgT; Kosma L Evangelidis 

METALINK CORPORATION. P.O. Box 1329, Chandler. 
AZ 85244. Tel: 602-926'0797. TELEX: 4996050, FAX: 602-
926-1198 

METHODE aECTRONICS. INc., 7444 W. Wilson Ave., 
Chicago, IL 60656, Tel: 312-867-9600. TWX: 910-221-
2468, FAX: 312-667-9130; EmpL: 2000; SIs. MgT; S 
L.andMne 

METHODE aECTRONIcs. INc., Interconnect Prods 
Div.1700 Hicks Ad, Rolling Meactows.IL6OOO8, Tel: 312-, 
392-3500, FAX: 312-392-9404; FSC No.: 95354; EmpL: 
250; SIs. Mgr; Suzi LancIeene; Di8I. Mgr; Kathy Undsey 

METRA BYTE CORP •• 440 Myles Standish Blvd, 
Taunton. MA 02780. Tel: 506-880-3000, TELEX: 503989; 
FSC No.: 1 FG 11; Empl.: 115; SIs. Mgr; Bendrix Bailey; 

, Dist. MgT; Bendrix Bailey ........................ 001193 

Local Sales Offices & Reps 
AL Huntsville, Magaro Assocs. ........... 205-862-0827 
AZ Phoenix, Louis James & Assocs. . . . . . . 602-992-Q872 
CA Orange, X. B. X. Sis. .................. 714-996-8200 
CA Santa Clara, Nelson EIctm. ........... 406-98G-1950 
CO Cornmerce City. Louis James & Assocs. 

..... ... .... . ................. . .. .. .... 303-287-4857 
GA AUanIa, Magaro Assocs. .............. 404-451-8862 
IL Chicago, Bsmdt Assocs. .............. 312-283-0713 
IN Carme~ BerndtAssocs. ............... 317-644-0114 
MI Uvonia, loYiell-Wendt Mktg. .......... 313-464-2722 
MN Minll!laPOlis, Bsmdt Assocs. .......... 612-546-2021 
NJ W. Caldwel~ PCS ..................... 201-575-7464 
NC Greensboro; Magaro Assocs. ......... 91 &-294-4763 
PA Jenkintown, Monument Tech. Assocs. 

215-864-3737 
UT SaIl Lake City. Louis James & Assocs. 

....................................... 801-487-3851 
WA Woodinville, Louis James & Assocs. •. 206-786-5228 
Wi Milwaukee, Berndt Assocs. ..... \..... 414-545-8400 

Manufacturers and Sales Offices Directory 
can St Laurant, Quebec, Techmalron lost, Inc. 

.... ...... ... ...... . ....... .. . •.. .. . ... 514-689-5889 

METRA INSTRUMENTs, INC, 1874 Lundy Ave,. Sen 
Jose, CA 95131. Tel: 406-432-1110, TELEX: 296698; 
EmpL: 60; SIs. Mgr; Douglas J. Stock 

METRAPLEX CORP, 5305 Spec:trum Dr, Frederick, MD 
21701, Tel: 301-662-6000, TELEX: 697-4246 MPX CORP. 
FAX: 301-695-8099; EmpL: 105 

METRIC SYSTEMS. 645 Anchors St, Ft Wanon Besch, FL 
32546-9990, Tel: 904-244-9600. TELEX: 70-2447; FSC 
No.: 12339; ErnpL: 700 

METRIX INSTRUMENT CO, 1711 Townhurst, Houston, 
1)( 77043. Tel: 713-461-2131. TELEX: 77-5466. FAX: 713-
461-9223; EmpL: 50; SIs. MgT; W. B. Brown 

METROLAB INSTRUMENTS SA, 6, Chemin du CIos, 
Geneva (Leney). Switzerland CH-1212, Tel: (4H2)794 11 
21. TELEX: 41-22-794 11 20 

METRON OPTICS INC, P.O. Box 690. SoIane Besch, CA 
92075-0690. Tel: 61&-755-4477, FAX: 61&-755-4752; 
EmpL: 22 

METROPOLE PRODUCTS INC, P. 0. Box 309, Stafford, 
VA 22554, Tel: 703-65&-2132, 703-971-7082, FAX: 703-
65&-2133; FSC No.: 55908; SIs. MgT; John DePaola 

METROSONICS. INC, Box 23075. Rochester, NY 14692-
3075, Tel: 716-334-7300. TELEX: 853348, FAX: 716-334-
2635; FSC No.: 55381; Empl.: 80; SIs. MgT; R Branch; 
Dist. Mgr; S Macioulis 

FAX: 201-679-3222 
METUCHEN CAPACITORS. INC •• 139 Whtte Oak Ln., 

P.O. Box 499. Old Bridge, NJ 06857. Tel: 201-679-3366. 
TWX: 71 0-996-0a92; FSC No.: 55969; EmpL: 25; SIs. MgT; 
George Wolter .............. A.1126-1133. 1706-1707; 

C·1442-1445 

Local Sales Offices & Reps 
MD Potomac, c.E. Tech. Elclms. .......... 301-235-1942 
MA Lowel~ Underwood Sis. ............... 617-256-6191 
MO Grandview. R R Burton Assocs. ...... 816-763-5385 
NJ Brielle, EMC Technlgsts. .............. 201-223-8699 
NY Medford, EMC Technlgsts. ............ 516-286-5522 
PA So. Eastern, EMC Technlgsts.......... 215-265-1665 

MEYER WIRE & CABLE CO, Div. of Cole Hersee Co, 
1072 Shennan Avenue, Hamden, CT 06514, Tel: 203-281-
0817. FAX: 203-281-9646; Empl.: 45; SIs. MgT; SpencerG. 
Molloy. VP Sis. 

MFE INSTRUMENTS CORP, 19 Keewaydin Dr, Salem, 
NH 03079, Tel: 603-693-1921. ESYLNK: 853145; FSC No.: 
6695.6685,6625; EmpL: 60; SIs. Mgr; A. V. Beauregard, 
Mgr. Mktg./SIs.; Di8I. MgT; Dennis Doscher 

Mf ELCTRNS. CORP •• 10 Commerce Dr, New Rochelle, 
NY 10801. Tel: 914-576-6570. TWX: 710-563-0643; FSC 
No.: 08111; EmpL: 100; SIs. Mgr; Zaw Nawaday; Dist. 
MgT; Frank A1iberga ...................... ' A.1426-1427 

Local SeJes Offices & Reps 
AZ Scottsdale, Bill Earl Assocs. .......... 602-944-3813 
CA loOne, J. V. Earley & Assocs. .......... 714-833-1806 
CA Sen Jose, Mac Tron .................. 406-446-8224 
CO Denver, Matthews &: Assocs. . . . . . . . . .. 303-450-6476 
CT Meriden, Orion Group.. .. .. .. .. .. .. ... 203-821-6371 
FL Tampa, SAT MkIg. .... .. .. .. .. .. .. .... 813-864-4805 
MA Wakefield, The Orion Group .......... 617-245-5220 
MN Edina, Peterson Sis. & Assoc. •. . • . •• . . 612-944-0030 
NC Raleigh, TIngen Tech. SIs. ............ 91 &-876-4440 
OR Portland, Core II ...................... 503-641-Q877 
PA Prospect Park, ELF Sis. ............... 215-534-3340 
1)( Dallas, Matthews & Assocs............ 214-246-7861 
WA Seattle, Core II MkIg. .. .. .. .. .. .. .. .. .. 206-467-<l622 

Local DislJibu/olS 
CA Anaheim, Pacesetter EIcIms........... 714-77&-5855 
CA Burbank, Atwater EIcIms. ............. 714-670-1426 
CA Sunnyvale, Pacesetter ................ 406-734-5470 
NJ Bellmawr. Mid Atlantic ................ 609-931-5303 
NY Bohemia, RBO EIec. .................. 516-589-7717 
NY Can Islip, Corrine Comps. ............ 609-931-5303 
NY Mt Vernon. Janeeway EIec. ........... 914-699-6710 

MFG. Parabam Div, 1130 Watsoncenter Ad., carson. CA 
90745. Tel: 213-549-5044; EmpL: 85 

MF~ 12304 Senta Monica Blvd, SIs. 121. LoS Angeles, CA 
90025, Tel: 213-826-8133, 8OG-533-2297, FAX: 213-82G-
6958 

TECHNOLOGY, ·INC. 
An Affiliate of UNITRaDE Corporat.oo 

FAX: 516-467-5176 
. MFM TECHNOLOGY, INC., Affiliate of Unitrode 

Corp.. 200 Thirt!l&nlh Ave., Ronkonkoma, NY 11779. Tel: 
516-467-5151. TELEX: 221-5OOASAS; EmpL: 25 
........................................ , ........ 8·1279 

Local Sales Offices & Reps 
IL Barrington, Design Comps. ........... 312-381-7642 
CO Denver. KoenIg Engrg. ................ 303-799-6616 
NY Plainview. Motion Control Sis. . . . . . . . . . 516-756-5656 
NJ Princeton, Assocd. Controls Inc. . . . . . . . 609-799-7020 
OH Toledo, Cubbedge Controls, Inc. ...... 41&-535-5530 
OR Portland, ControrTek, Inc. ............. 503-641-Q876 
CA Alhamba, C. E. Mello Co.. .. .. .. .. .. .. . 816-292-2000 
CA Sen Jose, Motion Control-North ...... 406-997-0544 

'I ELECTRONICS ~ 

FAX: 516-582-3229 
MG ELECTRONICS,· 32 Ranick Rd, Hauppauge, NY 

11788, Tel: 516-582-3400; EmpL: 14; SIs. Mgr; JoIwl 
Kibbit; Dis/. MgT; Stan Grey .......... ,........ 001043 

MHOTRONICS, INC, 960 Corporate Woods Pkwy, 
Vernon Hills, IL 60061. Tel: 312-946-5600. TWX: 91Cl-686-
0630, FAX: 312-946-5604; EmpL: 10; SIs. MgT; David 
McFadden 

MICHIGAN MAGNETICS. 203 W. Thild St, Vermontville, 
MI 49096, Tel: 517-726-0590. FAX: 517-726-0078; EmpL: 
50; SIs. Mgr; Tom Krul 

MICREL SEMICONDUCTOR, 560 Oekmead Parkway. 
Sunnyvale, CA 94088, Tet: 406-245-2500. TWX: 91G-37&-
0007. FAX: 406-245-4175; FSC No.: 80496; EmpL: 135; 
SIs. Mgr; SIeve Kelly 

MICROAVIONICS CORP, 3198-1< Airport Loop Dr, Coste 
Mesa, CA 92626, Tel: 714-957-6904; EmpL: 15; SIs. MgT; 
B. H. Corzine 

MICROBAR SYSTEMS. INC, 785 Lucerne Drive, 
Sunnyvale, CA 94088, Tel: 406-720-93OQ, TWX: 91G-373-
2047; SIs. MgT; W. BemeU Burton 

MICROCAP. INC, A MicroSerni Company. 501 South 
Andreasen Drive, Escondido, CA 92025, Tel: 619-46()-
1906, FAX: 619-480-6741; EmpL: 65; SIs. Mgr; Ken Miller. 
SIs.Mgr. 

MICROCHIP TECHNOLOGY INC, Sub. of General 
Instrument Corp., 2355 W.Chandier Blvd, Chandler, AZ 
85224, Tel: 602-963-7373, TWX: 91()-95()-1963, FAX: 602-
899-9210; SIs. MgT; Phil Hubbert 

MICR~IRCUIT ENGRG, See MCE SemiCQnductor 

MICRO-CIRCUITS CO •• INC.. 10792 MaubHn Ad, New 
Buffalo, MI49117. Tel: 616-469-2727, FAX: 616-469-2742 
................................................. C·1123 

MICR~OAXCOMPONENTS. INC, a un 
Company. Box E,Collegeville, PA 19426, Tel: 215-489-
3700, FAX: 215-489-1103; EmpL: 50; SIs. MgT; Lloyd 
Deery 

MICROCOSM. INC,.15275 SW. Koll Parkway, Beaverton, 
OR 97006,· Tel: 503-626-6100. TELEX: 759527 
(Microcosm UD). FAX: 503-644-9906; EmpL: 30; SIs. MgT; 
M. L Epperson 

742 North American ,offices only. For worldwide reps & distributors, see Vol.W. EEM 1989 



Manufacturers and Sales Offices Directory MICROS 
MICRO MODE PRODS. 1870 John Towers Ave., EI cajon, CA Houma, Terrebonne Gauge House ... 504-851-7871 

laguna Hills, Cravins AsJsoo. ..•. ..•••. 714-24(H242 
San Diego, Cerco..................... 619-450-1754 
San Juan capistrano, Craven & Assocs. 

.. ,~ 
I •• "r:=:-C"J 

CA 92020, Tat 819-449-3844, TWX: 910-331-1673; FSC CA 
No.: 15907; EmpL: 55; SIs. Mgr: V. DeMarco; Dist. Mgr: V. CA 
DeMarco CA 

MICRO CRYSTAL DIVISION I SMH 

FAX: 212-505-6787 
MICRO CRYSTAL DIVISION, SMH, 35 E. 21st Street, 

New York, NY 10010, Tel: 212-505-5340, TELEX: 239865 
eta ur, SIs. Mgr: Thomas Gamazza; Dist. Mgr: Thomas 
Camazza ....... ....... ........... .. ...... A.1429·1432 

Loc8I Sales Offices & Reps 
FL Pompano Belt, H H P Assocs. ........ 305-971-5750 
NH Nashua, Bell Controls ................ 603-882-6984 
OH Ml Crab, Ben Jenn Engrg............. 513-444-3175 

Micro Mo 

FAX: 813-821-6220 
MICRO MO ELECTRONICS, INC., 742 2nd Ave. s.. St 

Petersburg, FL 33701, Tel: 813-822-2529, TELEX: 807-
982; Err¢: 32; SIs. Mgr: S. J. O'Neil 
... .. . .. . .. ... .... .. 801220, 1280·1283, 1966; 002245 

.. .. ... .. .. .. ..... .. .. . . .. .... .. ..... .. 714-240-7242 
CO Denver, William Purdy Co. ............ 303-790-2211 
CO Englewood, Wm. J. Purdy Co. ...... ... 303-790-2211 
IL Lake Bluff, R & R Mktg. Assocs. . . . . . . . 312·295-6800 
MA Canton, NEE S Co. .................. 617-828-4835 
MN Maple Grove, Eictm. Prods. For Ind. ... 612-784-5554 
OH Cleveland, Jim Finnigan & Co. ........ 216-238-5905 
OH Vandalia, JFCO ....................... 513-890-8322 
OK Tulsa, Hugh J. Daly Co. .. .. .. ...... ... 918-494-7711 
OR Beaverton, P.M.S. ..................... 503-641-9373 
OR Beaverton, Pacific Mktg. Specialists, Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 503-641-9373 
TX Austin, Sage Mktg. ...... .. .. .. .. .. .... 512-335-0300 
EXP Herzfia, Israe( ReICom .. .. .. .. .. .. .. .. .... 922-34254 

MICRO DATA SYSTEMS, P.O. Box 3278, Thomasville, MICRO-MOUNTING DEVICES, 4092 KeiIh Dr. Local DisIributots 
GA 31799, Tel: 912-226-1709, TELEX: 6503406939 Mel CA Burlingame, Rose Ek:trns. ............ 415-348-2740 
CW; ~L: 5; SIs. Mgr: Sid Davis; Dist. Mgr: Sid Davis CampbeI( CA 95008, Tel: 408-866-4626; FSC No.: 59058 CA Canoga Park, Myoo-VICkers .......... 213-340-2025 

CA Costa Mesa, Orange County ConlJs. 

THERMDDISC" 
MICRO OIVICEs PRODUCT GROUP 

c:fJ microncl 

FAX: 419-525-8344 FAX: 619-727-4436 
MICRO DEVICES PRODUCT GROUP, Therm.o- MICRONEL U.s., 2142F Industrial Ct, Vista, CA 92083, 

Disc, Inc., 1320 South Main Stree( P.O. Box 3538, Tel: 619-727-7400; FSC No.: 61655; EmpL: 10; Sis. Mgr: 
Mansfield, OH 44907, Tel: 419-525-8500, TELEX: 987455; N. Unko .................................. C·1678·1679 

SIs. Mgr: Lanny Clark .................. a·1402,1921 

MICRODIMENSIONS, INC., 7345 Production Dr. 
Mentor, OH 44060, Tel: 216-974-8070, FAX: 216-974-
1648; EmpL: 30 ................................ 801091 

MICRODOT, INTERCONNECT SYSTEMS DIVISION, 
201 Progress Dr. Mon1gomeIyville, PA 18936, Tel: 215-
699-5373, FAX: 215-699-5536; FSC No.: 91886; SIs. Mgr: 
K. A Neumuller 

MICRODRY, INC. 7450 Hwy. 329, Crestwood, Ken1ucky 
40014, Tel: 502-241-8933, FAX: 502-241-5907; ~L: 14; 
Sis. Mgr: Frank Smith 

MICRO ELECTRONIC SYSTEMS, INC. 3 Ouany Road, 
Brookfield, CT 06804, Tel: 203-775-1440, 800-243-7254, 
TELEX: 969659, FAX: 203-775-6903 

MICRONETlCS, 36 Oak St., Norwood, NJ 07648, Tel: 201-
767-1320, TWX: 710-991-9603; FSC No.: 54487; Err¢: 
26; SIs. Mgr: Dick Farrell 

MICRO NETWORKS, Unitrode Corporation, 324 Clark 
St., Worcester, MA 01806, Tel: 508-852-5400, FAX: 508-
853-9296; Err¢: 318; SIs. MgT: Skip Osgood 

MICRONICS TECHNOLOGY INC., 7 Alexander Place, 
Glen Cove, NY 11542, Tel: 516-759-5600, FAX: 516-759-
5603; SIs. Mgr: John Mruz .................... A.1433 

Loc8I Sales Offices & Reps 
CA Palo Alto, Microwave Mktg. AsJsoo. .... 415-941-0247 
CA Westlake V~ West Tech Microwave, Inc. 

....................................... 818-991-9219 
MD Laure( CSDS ......................... 301-490-3800 
MA Natick, Wayland Assocs. . . . . . . . . . . . . .. 506-655-6080 

714-979-3597 
CA Huntington Bch., WyIe Labs 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 714-891-80087388900 
CA San Diego, Neumann Ek:trns. . . . . . . . . . 619-685-3005 
CA San Diego, Shelley Ek:trns. ........... 619-45;3-7133 
CA San Diego, Shelley-Aagon ............ 619-453-7133 
CA San Jose, Rose Ek:trns. .............. 408-943-0255 
CO Englewood, Arrow Ek:trns. ............ 303-790-4444 
MN Minneapolis, Electronic Center, Inc. ... 612-378-2442 
MN MinneapoUs, Electronic Ctr............ 612-371-5200 
NH Atkinson, Astrum Ek:trns. ............. !iQ3-898-3399 
NH HBIJ1lSIead, Astrum Ek:trns. . . . . . . . . . .. 603-329-5656 
NY New Rochelle, Derf Ek:trns. ........... 914-235-4800 
NY Oceanside, Tritech ................... 516-678-6222 
OH Toledo, J R Inds. ..................... 419-865-1408 
PA McKean, Advacorn ................... 814-476-7774 
TX Ft Worth, Industrial Elect. ............. 817-731-7321 
UT Provo, Central Utah Ek:trns. Supp. .... 801-373-7522 
UT Salt Lake City, NyIronics .............. 800-242-7812 
VT Salt Lake City, NyIronics ........ .. .. .. 801-973-6359 
EXP BasIe, Switzerland, Siabalco W. Siegrist & Co. AG 

.................. " ., ..... '" . " .. " .... 845-962851 
EXP Huntingdale, Australia, Stewart Eictm. ConlJs. Ply. 

.. . .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. . . ... 790-AA36908 

MICROPAC INDS., INC. General Sensors DiV.905 E. 
Walnu1 St., Garland, TX 75040, Tel: 214-272-3571, TWX: 
910-a80-5186, FAX: 214-494-2281; EmpL: 120; SIs. Mgr: 
Richard Schlueter 

MICRO-ETCH PRODUCTS, INC. 94 Dodge Ave., p.o. 
Box 9712, Stra1ford, CT 06497, Tel: 203-378-8810, FAX: 
203-375-6276; FSC No.: 24846; Err¢: 42; SIs. Mgr: Frank 
Dichiara; Dist. Mgr: Frank Dichiara 

MICROPHASE, 587 Connecticut Ave., Norwalk, CT 06856, 
MICRON INDUSTRIES, 1830 N. 32nd Ave.. Stone Park, Il Tel: 203-866-8000, TWX: 71G-468-0003; EmpL: 230; SIs. 

80165, Tel: 312-345-0788, FAX: 312-345-0047; FSC No.: Mgr: F. S. Parin 
30882; EmpL: 115; SIs. Mgr: Michael Kilun; Dist. Mgr: 
Mike Ki1un 

MICROFLECT CO. INC. 3575 25th St s.E, P.O. Box MICRO-NOW INSTR CO., INC. 8260 N. ElmwoodSt., P. 
12985, Salem, OR 97309-0985, Tel: 503-363-9267, TWX: Q Box 1488, Skokie, 1l60077, Tel: 312-677-4700, TELEX: 
510-599-0107, FAX: 503-383-4613; EmpL: 100; SIs. Mgr: RCA 297214-MICRQ.UR, FAX: 312-677-0394; FSC No.: 
John J. Kranitz 33288; ~L: 25; SIs. Myr: C. Arnow 

MICRO HYBRIDS, INC. 2864 Rou1e 112, Medford, NY 
11783, Tel: 516-732-3448, FAX: 516-732-3393; FSC No.: 
5982; EmpL: 7; SIs. Mgr: Bruce Richardson 

MICRO INDUSTRIES, 691 Greencrest Drive, Westerville, 
OH 43081, Tel: 614-895-0404, ESYLNK: 759200, FAX: 
614-882-6357; SIs. Mgr: Susan Lawton; Dist. Mgr: Walt 
Smucker 

MICRO INSTRUMENT COMPANY, 2250 Micro PI., 
Escondido, CA 92025, Tel: 619-746-2010, TELEX: 882205 
MICROINST ESCD, FAX: 619-746-0433; FSC No.: FSCM 
24836; EmpL: 45; Sis. Mgr: C. Marks (EasIem) 

MICROLABI FXR, 10 Microlab Ad., Li\lingston, NJ 07038, 
Tel: 201-992-7700, TWX: 710-994-4850; FSC No.: 00929; 
~L:80 

MICRO LAMPS INC. 1530 Hubbard, Batavia, Il 60510, 
Tel: 312-979-0900; SIs. Mgr: Shirley A Jaeger 

MICROMETAlS, 1190 N. Hawk, Anaheim, CA 92807, Tel: 
714-630-7420, TWX: 910-591-1690, FAX: 714-630-5891; 
FSC No.: 12856; EmpL: 70; SIs. Mgr: K. Baker, Jr. 

Loc8I Sales Offices & Reps 
II. St Charles, Atwater AsJsoo. .•..•.••.•. 312-668-2303 
MA Westborough, Anchor Engrg. ......... 617·898-2724 
MI Ypsilanti, Atwater Assocs. . . •• . . . . . . . .. 313-483-2251 
MN St Pau( Atwater Assocs. ............. 612-572-4135 
NY Hempstead, Kahgen Sis. .. .... .. ...... 516-538-2300 
WI West Bend, AIwaIer Assocs. .......... 414-338-3881. 

. Loc8I Sales OffICes & Reps 
AL Hun1sville, w. A Brown Instr. . . . • . . . . . . 205-830-9224 
CA Los Angeles, Me Dougall/Me Laughlin 

CA Moun1ain View, Mark V AsJsoo. .....•.• 
CO Boulder, H. Bass Assocs. ............ . 
CT Wallingford, Pet Jenks AsJsoo. ..•...... 
FL Orlando, W. A Brown InslrS., Inc. ..... . 
GA Norcross, W. A Brown Instrs., Inc. .... . 
MA Beverly, Pet Jenks AsJsoo. .......... .. 
NM Albuquerque, IMEC .................. . 
NY E. Syracuse, EM Tech .............. . 
NY Kings Park, USTM Tech. Mktg. ....... . 
WA Seattle, Datacom .................... . 

-

213-477-8556 
415-964-6275 
303-499-7509 
203-2611-1741 
407-648-9680 
404-449-7180 
508-921-4600 
505-883-5010 
315-437-6410 
516-724-1542 
206-285-2525 

FAX: 818-358-6478 
MICRO-OHM CORP., 1088 Hamilton Ad., Duarte, CA 

91010, Tel: 818-3575377, TWX: 910-587-3425; FSC No.: 
20940; ~L: 109; SIs. Mgr: Chas. Schwab; Dist. Mgr: 
Chas. Schwab .... .. ... . .. ... . .. A.1986-1990; a·1907 

Loc8I Sates Offices & Reps 
AL Huntsy;11e, Remco .................... 205-533-3783 
KZ. Phoenix, Toward Engrg. .............. 802-955-3193 

MICRO PlASTICS INC.. Hwy 178 North, P.Q Box 149, 
Flippin, AR 72634, Tel: 501-453-2261, TELEX: 783036, 
FAX: 501-453-8676; FSC No.: 13764; ~L: 150; SIs. 
Mgr: J. H. Beijen; Dist. Mgr: N. Vandemlast 

MICROPlEX, INC. 1977 State College Blvd, Anaheim, CA 
92806, Tel: 714-979-8833, 714-634-1535, FAX: 714-634-
8375;~L:30 

MICRO PNEUMATIC LOGIC, INC. 2890 N. W. 62nd 
Street, Fort Lauderdale, FL 33309-1786, Tel: 305-973-
6188, TELEX: 522316, ESYLNK: 62202980, FAX: 305-973-
8339: EmpL: 100; SIs. Mgr: Brian Irving 

MICRO POWER INTL, INC. 10770 Black Moun1ain Ad. 
$Ie. 248, San Diego, CA 92126, Tel: 619-271-0831, 619-
271-5942; ~L: 58 . 

MICRO POWER SYS. INC. 3151 Jay St., San1a Clara, CA 
95054, Tel: 408-727-5350, TWX: 910-338-0154, FAX: 408-
74&9045; FSC No.: 54186; EmpL: 200; SIs. Mgr: Jim 
Young; Dist. Mgr: Jim Young 

MICRO-PRODUCTS ENGINEERING CO. 230 
Ridgewood Ave., Newark, NJ 07108, Tel: 2OHI24-6487, 
FAX: 201-824-5688; ~L: 100; SIs. Mgr: Gerald Muller 

MICROSEMI CORP. 2830 S Fairview St., San1a Ana, CA 
92704, Tel: 714-979-8220, TELEX: 4720306, FAX: 714-
557-5989; FSC No.: 14552; EmpL: 1200; SIs. Mgr: ~ 
Lord; Dist. Mgr: G. Avila 

MICROSEMI CORP. COLORADO, Microsemi Corp., 
800 Hoyt St., Broomfield, CO 80020, Tel: 303-469-2161, 
FAX: 303-466-3775; EmpL: 140; SIs. Mgr: RobertH. 
Werner; Dist. Mgr: George Avila 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 743 



MICROS 

MICRO SWITCH 
a Honeywell Division 

M IliTA RY SPECIF ICA TION, AE R OSPACE 
INDUSTRIAL AND COMMERCIAL 

FULL LINE AUTHORIZED DISTRIBUTOR 

@~0 
ELECTRIC SWITCHES 

IlfCOB"POBATBD 

2478 Fletcher Dr" los Angeles, California 90039·2897 

FROM STOCK 
MICRO SWITCH 

SWITCHES 
SNAP, LIMIT, PROXIMITY, 

SEALED, OIL TIGHT, SOLID STATE, 
PHOTOELECTRICS & SENSORS 

MICRO 
SWITCH 

a Honeywell DIVISion 
Franchised Stocking Distributor 
FAST ENGRAVING SERVICE 

Ltt51£tt,\\11 
ELECTRONICS, INC. 

1009 BOSTON POST ROAD 
MAMARONECK. NY 10543 

TEL: 914-698·9332· FAX: 914-698-9456 

TOLL FREE (Outside N.Y.) 

800/431-2625 

Manufacturers and Sales Offices Directory 

IX\.\M. ICROSONIC~ 111'\::1./ f INCORPORA1E!i 

FAX: 617-337-4208 
MICROSONICS INC. 60 Winter St.. Weymouth, MA 

02188, Tel: 617-337-4200. 1WX: 710-~; FSC No.: 
11669; EmpL: 200; SIs. Mgt; James Crehan .. , A'1442 

Local Sales Offices & Reps 
AZ Scottsdale, Detomasi & Grupp ...•.... 602-947-3724 
CA Los Altos, Kolm MkIg. .. .. .. .. .. .. .. .. . 415-948-2635 
CA Torrance, Detomasi & Grupp ......... 213-618-6696 
Fl Orlando, Brennan Assoc. ............. 813-446-5006 
IA ~ Rapids, S & 0 Sis. ............. 319-363-7323 
MD Ellicott City, VP.L..................... 301-461-2525 
MA Lexington. O'Sullivan & Murphy •.... ,. 617-862-6570 
NJ Glen Gardner, F & M Tech. Sis. ....... 201-1132-7216 
NY Uverpoo~ R&D Assocs. ............. 315-457-0100 
OH Dayton. Rlxan Assocs., Inc. ........... 513-222-0011 
TX Dallas, Ganvna Opt................... 214-783-4758 

MICRO SWITCH 
a Honeywell Division 

FAX: 815-235-5574 
MICRO SWITCH, A Honeywell Div., 11 W. Sprins St.. 

Freeport, II,. 61032, Tel: 815-235-6600. TELEX: 257499. 
1WX: 91 CH542-D922; EmpL: 3000; Sis. Mgr; J. J. Tropsa; 
Dist. Mgr; R. A. Gamer .................. B'1804-1813 

Local Sales Offices & Reps 
CA Orange .•........•.....••..•..•.•.•••. 714-953-4875 
CA San Jose ............................. 408-433-3008 
CO Enslewood ........................... 303-792-1632 
CT Glastonbury.. .. .. .. .. .. .. .. .. . .. .. ... 203-695-4011 
GA Atlanta.. .. .. .. .. .. .. .. .. • .. .. .. .. . ... 404-248-2565 
IL Bensenville. .. .. .. .. .. .. .. .. .. .. .. .... 312-660-3968 
IA Bettendorf.. .. .. .. . .. .. .. .. .. .. . .. .... 318-358-3441 

CALL 

Peerless 
FOR THE 
FULL LINE OF 
MICROTRAN 
TRANSFORMERS 
1·800·645 ·2268 

[§~~-
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E. 10th St. oakland. CA 94606 

(~ WCROTRAN) 

(213) 452-8002 

MA Newlon ............................... 617-1168-0265 
MI Southfield............................ 313-424-3569 
MN Minneapolis .......................... 812-830-3516 
MO St Louis.............................. 314-568-7620 
NJ Westfield...... .. ........ ...... .. ..... 201-233-9200 
NY Rochealer.. ... .. .. .. .. .. • .. .. .. • .. • .. 716-272-4333 
NO Charlotte. .. .. .. . .. .. .. .. .. ... .. .. .. .. 704-364-4770 
OH Brooklyn Heights ..................... 216-458-6075 
OH Dayton ..... ,. .. .. .. .. .. ... .. • .. • .. • .. 513-237-4075 
PA Valley Forge .. .. .. .. .. . .. .. • .. .. • .. ... 215-668-8340 
TX Dalles................................ 214-701-2876 
TX Houston.............................. 713-78().66S1 
WA Bellevue.. • .. .. .. .. . .. .. .. • .. . .. .. .. .. 206-453-7591 
WI Brookfield............................ 414-784-6260 
Can Edmonton ............................. 403-483-4727 
Can Ottawa ............................... 613-224-3822 
Can Scarsdale ............................ 416-293-6111 
Can Vancouver ........................... 604-43().31.00 
Can Winnepeg ............................ 204-783-4545 

MICRO/SYS, 1011 Grand Central Ave.. Glendale, CA 
91201-3010. Tel: 818-244-4600, TELEX: 170788 . 

MICROSYSTEMS DEVELOPMENT CORP. INc.. 
1560TeaneckRd., Teaneck, NJ 07666, Tel: 201-837-0051, 
FAX: 201-837-0504; SI8. Mgt; L G. Mansoor 

MICRO SYSTEMS ENGINEERING, INC. 6024 S.W. 
Jean Rd., Lake Oewego. OR 97035. Tel: 503-635-4016, 
TELEX: 151-538, FAX: 503-635-9610; FSC No.: 75800; 
EmpL: 110; SIs. Mgt; Maury Reiter 

MICROTECH. 1420 Conchealer Hwy. Boothwyn. PA 19061. 
Tel: 215-458-3566; EmpL: 22; SIs. Mgr; H.Carter 

MICRO TECHNICAL INDUSTRIES. 23132 La Cadena 
Dr. Sts. E. Laguna Hills, CA 92653. Tel: 714-855-4326, 
TELEX: 371-9688, FAX: 714-855-9545; EmpL: 20; SIs. 

,Mgr; Joe Duarte 

MICROTOUCH SYSTEMS INC. Ten Stele SIr. 
Woburn. MA 01801, Tel: 617-935-0080. TELEX: 530284; 
FSC No.: 935-DI33; EmpL: 80; SIs. Mgt; William N. Keller 

FAX: 516-561-1117 
MICROTRAN co. INC. 145 E. Mineola Ave.. P. O. Box 

236, Valley Stream. NY 11582, Tel: 516-561-6050. 1WX: 
510-225-8412; FSC No.: 00348; EmpL: 75; SIs. Mgr; W. 
Benscher .. .. • .. • .. .. .. .. .... A'1253, 2214, 2344-2380 

Local Sales Offices & Reps 
AL I;funtsville, OVer & OVer ............... 205-837-7105 
AZ Scottsdale, F. Schoeffler .............. 602-948-1004 
CA Cempbel~ Kottmeier Assocs. . . . . . . . . • . 408-371-8700 
CA Walnut, Cook Entprs. ................. 714-594-0091 
CO Englewood, Omega. Ud. .............. 303-762-1921 
FL Altamonte Springs, OVer & OVer, Inc./Fl 

....................................... 407-332-1222 
FL Coral Springs, Over & OVer. 1nc./Fl. .. 305-753-7050 
Fl. Tampa, OVer & OVer, 1nc./Fl ......... 813-628-9100 
GA Norcross, OVer & Over ............... 404-448-6205 
IL WheaIon. Chadra-Schilke Assoc. ..... 312-653-8126 
IN Fishers. R&D Eictm. SIs.............. 317-848-2026 
IA Marion, AEM, Inc. ................... " 318-377-1129 
KS Lenexa, AEM, Inc. .. .. .. .. .. .. .. .. .. . .. 913-688-0022 
MD Baltimore, Burgin-Kreh Assocs. ...•..• 301-265-8500 
MA Reading, Meco, Inc. ................... 617-944-6660 
MN Minnneapolis, RK Sales .............. 612-571-1001 
MO St Louis, AEM, Inc. ................... 314-298-9900 
NJ Englewood Cliffs, E. Glass Assocs. ... 201-592-0200 
NM Albuquerque, C.T. Carlberg & Assocs. 

.. .. .. .. . .. . .. .. .. . .. . .. .. • .. .. .. .. .. .. 505-838-1448 
NY Marcellus, Mullahy-WeICh Sis. ••..•••• 315-673-3891 
NY Rochester. J.G. Welch Assocs. . . • . • . .. 716-244-1100 
NO Charlotte, OVer & OVer ............... 704-542-911 t 
NO Raleigh, OVer & OVer Inc. ......... .. .. 918-782-9111 
OH Columbus, John O. Olsen Co. ........ 614-478-9911 
OH Garfiekl Heights, J.Q Olsen ..... . . . . . . 216-662-3454 
OH Goshen. J.o. Olsen Co. ............... 513-722-3320 
PA Jenkintown. Arnold Assocs. ........... 215-887-7870 
PA Pittsburgh, J.O. Olsen Co. .... .. .. .. ... 412-278-2550 
TX Houston, Speclra Sis. Corp. ........... 713-270-8212 
TX Richardson, SpeclraSIs. Corp. ........ 214-234-3600 
VA Lynchburg, Burgin-Kreh Assocs. ...... 804-238-2626 
Can MonIreeI, Quebec, H. W. Brieger Sis., Inc. 

........ '" ............ . ........ . ...... 514-488-5869 

Local Distributots 
AL Binningham, MG EIctms. & Equip. ..•. 205-328-4525 
CA Fullerton, Pyramid/Ful1erton .•.••••.•. 714-773-0781 

744 North American offices only. For worldwide reps & distributol"s, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 
CA San Diego, Pyramid EIctms. .......... 619-271-5404 
CA San Jose, Si9lTa west EIctms. .....•.. 408-435-7477 
CA Santa Clara. Pyramid EIctms. ..•...... 4011-727-9810 
CA Santa Monica, Master Distrs. •......... 213-452-1229 
CO Englewood, Shetley/Ragon Inc. •...... 303-762-()670 
Fl Largo, Elcim Precepts of Florida ..... 813-544-3636 
Fl Pompano Beach, Peerless Radio Corp. 

....................................... 800-327-4993 
IL Northbrook, Classic Camp. ........... 312-272-9650 
IN Indianapolis, BelllndsJGraham EIctms. 

....................................... 317-634-8202 
IA Cedar Rapids. Deeco, Inc. ............ 319-365-7551 
MA Hingham. Sager EIec. Supp. .......... 617-749-6700 
MN Minneapolis. Bergquist ................ 612-835-2322 
NJ Kenilworth, Federated EIctms. ......•• 201-272-0505 
NM Albuquerque. Walker Elcim Supp. .... 505-883-2992 
NY BuflaIo. SummH Distrs. ................ 716-887-2800 
NY Johnson City, Help EIctms. ........... 607-729-3528 
NY Lynbrook. Peerless Radio ............. 516-593-2121 
NY Rochester, SummH Distrs. ••........•. 716-334-8110 
NC Raleigh, Southeastern EIctms. .' ....... 919-828-2311 
OH Dayton. JA Becker Co. ............... 513-226-1341 
PA McKeesport. Barno Radio Co. ......... 412-751-5971 
PA Philadelphia. Shop EIctms. •........... 215-969-3300 
TX Houston. Lenart Co. .................. 713-225-1465 
WA Redmond. Priebe Elclms. ............. 206-881-2363 
WI Mequon. Lake-View Elclms. Corp. .... 414-377-8250 
WI New Berlin. Classic Camp. ............ 414-786-5300 

MICROWAVE APPLICATIONS GROUP, 3030 Industrial 
Pkwy. Santa Maria. CA 93455, Tel: 805-928-5711, TWX: 
(MAGSAMA) 910-351-5808. FAX: 805-925-5903; FSC No.: 
26357; En"1>L: 60; SIs. Mgr: D. W. Prigge 

MICROWAVE DESIGN SVCS., INC. 437-HMruy Esther 
Cutoff, Ft Walton Beach, Fl32548, Tel: 904-664-1234 

MICROWAVE DEVELOPMENT LABORATORIES, 10 
Michigan Dr. Natick. MA 01760, Tel: 617-655-0060, TWX: 
710-366-6650, FAX: 617-655-6972; EmpL: 180; Sis. Mgr: 
R Tucker 

Loc8J Sales Offices & Reps 
f\Z. Phoenix. Blackhart Assocs. ........... 602-893-3488 
CA Chino. MOL W. Coast ................. 714-628-4731 
CA San Mateo. H. R Grove.. .. .. .. .. .. ... 415-579-0555 
CO Boulder, Herb Bass Assocs. .......... 303-530-7509 
Fl Winter Springs. Hi Co. ................ 407-365-3667 
IA Marion. Ensco-Rep ................... 319-377-8551 
KS WlChHa. Ensco-Rep .... .. .. .. .. .. .. ... 318-683-1070 
MA Wayland, Hi-Tech Sis. ................ 61 HI53-3838 
MO Maryland Heights, Ensco-Rep ........ 314-423-3935 
NY DeWI1I. D.B. Assocs. .................. 315-446-0220 
NY Great Neck, Trionic ................... 518-466-2300 
NC Raleigh. M. Lader Co. ................. 919-648-3253 
PA Conshohocken. M. Lader ............. 215-925-3177 
TX Dallas. Texas Microwave ............. 214-351-4773 
UT Bountifu~ Herb Bass Assocs. ......... 801-295-7100 
VA Alexandria. Vanguard Engrg. .......•.. 703-768-1660 
WA Sealtle, J.J. Assocs. ................... 206-246-6619 
can MontreaJ. RF Microwave Ltd .......... 514-335-2335 

MICROWAVE DIODE CORP. Washington St-Box 250, 
W. Stewartstown. NH 03597, Tel: 603-246-3362/3363, 
FAX: 803-246-8161; FSC No.: 57777; EmpL: 15; SIs. Mgr: 
Daniel E. Shea 

MICROWAVE FILTER INC., 6743 Kinne Sf.. East 
Syracuse. NY 13057-G486, Tel: 315-437-3953, 800-448-
1666, TELEX: 249-613, FAX: 315-463-1467; FSC No.: 
27634; En"1>L: 95; Sis. Mgr: E. Bostick. SIs. & Mktg. 
................................................. A·1703 

Local Sales Offices & Reps 
MD Leure~ CSos. Inc. .................... 301-490-3800 
NH Brookline. Higgins Microwave. . • . . . . . . 803-673-1862 
PA Ambler, Bate Sis. ..................... 215-641-9776 

MICROWAVE PRODUCTS DIV. Adams-Russell 
Elctrns. Co. Inc.. 9533 Irondale Ave.. Chatsworth, CA 
913,', Tel: 818-892-3434, TWX: 91 Q-494-2771 , ESYLNK: 
62770857, FAX: 818-709-8094; FSC No.: 16796; EmpL: 
100; SIs. Mgr: Steven J. lalonde 

MICROWAVE SOLUTIONS, INC. 3200 Highland Ave.. 
Ste 3A. National City, CA 92050, Tel: 619-474-6906, FAX: 
619-263-2995; FSC No.: 65151; EmpL: 12; SIs. Mgr: 
Edward M. Teyssier 

MICROWAVE SYSTEMS INC. 6075 E. Molloy Rd. 
Syrecuse, NY 13211-2100, Tel: 315-437-9951, TWX: 710-
541-0408. FAX: 315-437-8095; FSC No.: 26058; EmpL: 35; 
SIs. Mgr: Diane L Conklin 

MIDCOM, INC. 121 Airport Dr. Watertown. SO 57201, Tel: 
605-886-4365, FAX: 605-886-4486; ·Empl: 200; Sis. Mgr: 
Dean Ward 

MIDDLEBERG CORPORATION/MIDDCO 
CONNECTORS, 95 Albany Turnpike, Canton. CT 06019, 
Tel: 203-693-8361, FAX: 203-693-6403; EmpL: 20; Sis. 
Mgr: Judy Nelson 

MID-EASTERN INDUSTRIES. 100 Campus Dr. RA30, 
Mt Holly, NJ 08060, Tel: 609-267-3811, FAX: 609-267-
3813; FSC No.: 06179; ErnpL: 10; Sis. Mgr: Daniel 
Ellenback ................................ 001912-1916 

Local Sales Offices & Reps 
CA Los Angeles. Dyna SIs. ............... 213-268-1175 
CA San Ramon. Tech. Conslts. ........... 415-830-0629 
IL Des Plains. Marsland Assocs.. Inc. .... 312-298-2620 
IN Indianapolis, Marsland Assocs..lnc. ... 317-293-5437 
IA Cedar Rapids. Marsland Assocs.. Inc. 

....................................... 319-364-1575 
MI Warren. Dietrich & Assocs............. 313-751-4990 
MN Minneapolis. Marsland Assocs..lnc. ... 612-545-4481 
MO St Louis. Marsland Assocs.. Inc. ...... 314-991-1399 
NH Londonberry, Bennetron .............. 803-732-.9092 
NM Albuquerque. Westahl Assocs. . . . . . . . . 505-881-0995 
NY Huntington. CoR Mayer Co. .......... 516-WA 1-7876 
OH Cincinna.1i. Diatrich & Assocs. ......... 513-964-6924 
OH Independence. Dietrich & Assocs. ..... 216-642-7965 
PA Pittsburgh. Dietrich & Assocs. .. . . . . . .. 412-892-2992 
WA Seattle. Eicher-Richards Co. .......... 206-LA3-7888 
WI New Berlin. Marsland ................. 414-766-6611 

MIDGET LOUVER. 800 Main Ave.. Norwalk. CT 06852. Tel: 
203-666-2342; EmpL: 10; Sis. Mgr: Francis J. Miller; Dist. 
Mgr: Holly Monroe 

MIDLAND-ROSS CORP, NEL UNIT, See NEL 
Frequency ContrDls, Inc. 

Midtex Relays, Inc. 

FAX: 915-772-1116 
MIDTEX RELAYS, INC" 9B2 Butterfield Trai~ EI Paso. TX 

79906, Tel: 915-772-1061, 1-8OO-MIOTEX1, TWX: 910-
240-3407, ESVlNK: 62752541; Empl.: 275; SIs. Mgr: 
Craig Lew; Dist. Mgr: Craig Lew ......... B.1580-1585 

Loc8J Sales Offices & Reps 
AL Huntsville, Twentieth Century Mktg. ... 205-533-9281 
f\Z. Tempe. AS Co. ....................... 602-968-4923 
AR Hot Springs. Automation Suppliers. Inc. 

CA Hayward. Pacific Mktg. Inc. .......... . 
CA Los Altos. J.W. WilhoH .............. .. 
CA Tustin. Schoenbachler-Dobson ...... . 
GA Norcross, Twentieth Century Mktg. .•.. 
IL Downers Grove. Richmer EIctms. ..•.. 
IN Indianapolis, Richmer EIctms. .....•... 
KS Overland PI<.. Thomas Dowell ...•..•.. 
MN EdIna. Graydon & Flemmer .......... . 
MO St Louis. Thomas Dowell & Assocs. .. 
NH Nashua. Bell Controls .............. .. 
NJ Englewood. Harold Gray & Assocs. '" 
NY Rochester, Lamb Comps. ............ . 
NC Cruy, Twentieth Century Mktg. ....... . 
OH Beachwood, Elctm. Salesmasters. Inc. 

PA Trevose. PSA ........................ . 
TN Knoxville, Twentieth Century Mktg. .•.. 
TX Richardson, OJ Sis. .................. . 
TX Richardson. Milco Mktg. ............ .. 
WA Vashon. RTS, Inc. .................... . 
WI Butler, Richmar EIctms. .............. . 
can Toronto. Ont.. CEA Assocs. .......... . 

Local Distributors 
AL HuntsVille, Hall-Mark ................ .. 
f\Z. Phoenix. Hall-Mark .................. . 
f\Z. Tempe. Control Design SUpp .....••... 
AR UtIle Rock. Newark EIctms. .......... . 
CA Anaheim. Control Design Supp ....•..• 
CA Bay Area. Hall-Mark ................ .. 
CA Irvine. Integrated EIctms. ............ .. 
CA Orange County, Hall-Mark .......... .. 
CA San Carlos. Control Design Supp. .•••. 
CO Sante Monica, Master Dists. .......... 
CO Denver, Integrated EIctms. ..........•. 
CT Wallingford, Mid State EIctms. •••...•. 
Fl Altamonte Springs. Control Design .... 

501-767-5444 
415-867-1620 
415-961-3660 
714-544-1888 
404-446-1999 
312-968-0118 
317-577-9950 
913-638-7373 
612-941-1120 
314-848-4234 
603-892-6984 
201-694-0694 
716-323-1250 
919-461-3370 

216-831-9555 
215-245-0513 
615-966-2099 
214-763-6676 
214-763-2716 
206-265-1363 
414-781-1730 
416-231-9717 

205-837-8700 
602-437-1200 
602-829-7981 
501-225-8130 
714-921-1516 
408-432-()900 
714-837-9960 
714-669-4100 
415-592-4806 
213-452-1229 
303-29~5537 
203-265-9900 
305-768-3220 

MIDTEX 
Fl Ft Lauderdale, Hall-Mark ............. 305-971-9280 
GA Stone MIn.. Control Design ........•.. 404-979-3500 
IL Chicago, Hall-Mark ................... 312-860-3800 
IL Chicago, Newark EIctms. ............. 312-764-5100 
IL Schaumburg. Control Design ......... 312-307-8900 
IN Indianapolis. Control Design .......... 317-768-4559 
IA Cedar Rapids. Dee EIctms. ........... 319-385-7551 
KS Kansas City, Control Design .......... 913-392-4248 
KY Louisville, Newark .................... 502-423-0280 
LA Shreveport. IndL EIec. Supp. .......... 318-222-9459 
MD Columbia. Hall-Mark .................. 301-988-9800 
MA Boston. Hall-Mark .................... 617-667-0902 
MA Newton. Green-Shaw Inc. .... .. .. .. .. • 617-969-6900 
MA Wobum. Control Design Supp. ......•. 617-932-8404 
MI Oak PI<.. Newark .......... .. .. .. .. .. .. 313-967-0600 
MI St Clair Shores. Spernco ............. 313-771-2700 
MN Minneapolis, Control Design .......... 612-721-1628 
MN Minneapolis. Hall-Mark ............... 612-941-2800 
MS Jackson, Newark ..................... 601-956-3834 
MO St Louis, Control Design Supp. ....... 314-426-3150 
NE Omaha. Newark ...................... 402-392-1221 
NV Las Vegas. Newark ................... 702-796-5090 
NH Nashua. Newark .. .. .. .. .. .. .. .. .. .. .. 603-888-5790 
NY BufIaIo. Genesse IndL ................ 716-873-9861 
NY Long Island, Hall-Mark .. .. .. .. .. .. .. .. 516-737-0600 
NJ Oakland. Relay Specialties............ 201-337-1000 
NJ Paterson, Feldman Bros. .............. 201-742-7329 
NY Rochester, Masline ................... 716-546-5373 
NY Woodside, SWitches Unftd .....•...... 718-478-5000 
NC Charlotte. Control Design ............. 704-588-4410 

[§~~ 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 101h 51. Oakland. CA 94606 

(213) 452-8002 

[§~~-
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 101h 51. Oakland. CA 94606 

Mldt •• R.la,a, Inc. 

(213) 452,.8002 

Mldtex Aelays, Inc. 

The. Largest 
Relay •• 

Distributor 
in the World. 

Over 
8,000.000 
Relays & 

Timers 
in Stock. 

Orders Placed by 3:00pm. are 
Shipped the Same Day 

(2131452.1229 (4151835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 oakland, CA 94606 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 745 



MIDTEX 

NC Raleigh, Hall-Mark •. ;................. 91 !H!72-0712 
OH Cinicinnati, Schuster EIec. ............ 513-489-1400 
OK .TulSa. HalI-Mark ...................... 918-251-1108 
PA Malvern, Control Design Supp. .. . . . . . • 215-296-0150 
PA McKean, Advacom ................... 814-478-7774 
PA Philadelphia, Hall-Mark ............... 609-235-1900 
PA Pittsburg, CMD ....................... 412-67&6020 
SC Greenville, New8Jk ................... 803-288-9610 
TN Mer!1lhis, Newark .................... 901-365-8060 
TX Dallas, Control Design Supp. .. .. .. .. .. 214-358-1441 
TX Dallas. Force-Heiland ............. ,... 214-247-9955 
TX Dallas. Hall-Mark ..................... 214-553-4300 
TX EI Paso, Midlex (Export) .............. 915-772-1061 
TX Houston, Hall-Mark .. ................. 713-781-6100 
IJT Salt LAke City, Hall-Mark ............. 801-972-1008 
VA Falls Church, Newark .... .. . .. .... .... 703-522-0880 
WA Bellevue, Integrated EIctms. .•........ 208-455-2727 
WV Dunbar, Newark ...................... 304-768-61172 
WI Milwaukee, Marsh EIctms. ............ 414-475-8000 
WV Gillette, Gilford ....................... 307-682-7203 
can Scatborough, ant, carsten Elctms. ••• 418-495-7705 

MIDWEC, See Industrial Midwec capacitors 

lOWEST 

FAX: 616-773-4307 
MIDWEST COMPONENTS, INC., 1981 Port City Blvd, 

Muskegon, M149443, Tel: 618-777-2802, 1WX: 510-394-
413O;FSCNo.:50157;EmpL:25O; SIs.Mgr:GregHolfman 
..... ... ... .. ... ........ .. .... ... . ... ... ... B-1908-1911 

Local Sales Offices & Reps 
AL Huntsville, Glen White Assoc. ... . .. ... 205-883-7938 
CA San Diego, Hadden Assocs. .......... 619-565-9444 
CA Saratoga, Testoo ..................... 408-253-1900 
CA Westminster, West EIctms. .. .. .. .. .. .. 714-898-0120 
GA Norcross, Glen White Assoc. ......... 404-441-1447 
IL Chicago,O. Dolin Sis. ................. 312-286-6200 
IN Ft Wayne. TMC Corp. ................ 219-432-5553 
MD TImonium, Glen Whne Assoc. ..•. .•..• 301-252-6360 
MN St Pau~ R. G. Ragon ................. 612-488-0201 
NJ West Cauldwel~ Grimm, Siegel Assoc. 

NC Raleigh, Glen White Assoc. ........ ; .. 
OH Deyton, Jay Engrg. .................. . 
OH N. RoyaHon, Jay Engrg. ............. .. 
TN Gray, Glen White Assoc. ............. . 
TX Dallas, Norcom .,: ................... .. 
TX Houston, Norcom .................... . 
VA Lynchburg, Glen Whne Assoc. ...... .. 
WI Milwaukee, D. Do~n SIs. ............. . 

Local Distributors 
OK Tulsa, Hugh Daly Co. ............... .. 
WA Redmond, SPS Elctrns. .............. . 

201-575-9300 
919-787-7023 
513-253-2151 
216-237-4235 
615-477-6850 
214-386-4888 
713-988-0022 
804-237-6291 
414-482-1111 

918-494-7711 
206-323-4140 

MIKRON INSTR, 445 W. Main St., Wyckoff, NJ 07481. Tel: 
201-1191-7330, TELEX: 361870. FAX: 2OH391-1205; 
EmpI.: 80; SIs. MgT: K Irani 

COVER ALL YOUR INTERCONNECT 
NEEDS WITH ONE UMBRELLA 

ManufacfurersandSales Offices Directory 
Distributor 

MIL-COMM DISTRIBUTORS, INC, 9400 Lu~lne Ave. 
6C, Chatsworth, CA 91311, Tel: 818-998-3111 
................................................. 0·1518 

MIL ELECTRONICS, INC, 1 Mill at, Dracut, MA 01826, Tel: 
508-453-8000. 1aex: 4998157, FAX: 508-957-6761; 
FSC No.: 07862; EmpI.: 40; SIs. Mgr: Richard K Grier 

MILF"ORO RIVET & MACH., 857 Bridgeport Ave., MiHord, 
CT 06480, Tel: 203-878-4831, TELEX: 964363, 1WX: 71()' 
462-0538, FAX: 203-878-5071; EmpL: 250 

JAMES MILLEN ELCTRNS., Caywood Elec. Inc., 87 
Belmont St., No. Andover, MA 01845, Tel: 508-475-7831, 
FAX: 508-474-8949; ErnpL: 6; SIs. MgT: R. Jannini 

MILlER DIAL CORP: 4400 N. Temple City Blvd., EI Monte, 
CA 91731, Tel: 818-444-4555, 1WX: 91()'567-3438, FAX: 
818-443-3267; FSC No.: 91345; ErnpL: 200; SIs. MgT: P. J. 
Waner, VP. Membrane 

MILlER, J.W, CO., See Bellinds. 

MILLER, LC, CO, 717 Monterey Pass Rd., Monterey Pk., 
CA 91754, Tel: 213-268-3611; EmpL: 45 

MILLER, SANFORD, CORP, See Sanford-Miller 
Corp. 

MILlER, W. A., CO, Mingo Loop, P.O. Box 337, Oquossoc, 
ME 04964-0337, Tel: 207-864-3344. 8O().227-1415; EmpL: 
15 

MILLER-STEPHENSON CHEM. CO., INC, George 
Washington Hwy, Danbury, CT 0681 ().O95O, Tel: 203-743-
4447, TELEX: 643-711; SIs. Mgr: tJ!rs. Fran Bodnar 

MILlIFLECT. 37444 Sycamore St., Bldg. A, Newark, CA 
945so. Tel: 415-791-5188, TELEX: 486485, FAX: 415-791-
5237; FSC No.: 52426; EmpL: 39; SIs. Mgr: Don Koijane; 
Dis/. Mgr: Alex Nilva 

MILUVAC INSTRUMENTS, INC, Box 997, Curry Rd 
Ext. SchanecIady, NY 12301, Tel: 518-355-8300, FAX: 
518-356-5161; FSC No.: 85711; EmpI.: 30; SIs. MgT: Jan 
B. Metzger ..................................... 001323 

Local Sales Offices-& Reps 
CA San Diego, Advanced Prods. Sis. ..... 619-487-ll294 
CA Westlake V~ Advarx;ed Prods. SIs. ..•. 818-706-8351 
MD Laure~ CSOS Inc. .. .. .. .. .. .. .. .. . .. .. 301-490.3800 
MA Needham, AddeIco Corp. ............. 617-444-4754 
MA Needham, AddeIco, Co. ... :........... 617-444-4754 
NY Fayetteville, Martin P. Andrews ....... 315-837-5291 
OH Cleveland, Emil F. Kirik & Assocs...... 216-581-7722 
TX Houston, Scientific SIs. ............... 713-48().9170 
TX Richardson, Sci. Sis. .................. 713-645-6218 
VA Fairfax, CSOS Inc. .................... 703-385-0139 
can Downsview, Ont, Tradeport EIctms. Grp. 

.. .. ...... .. . .. .. .. .. .. . .. .. .. .. • .. .. .. 418-736-0866 

MILL-MAX MANUFACTURING CORP., P.O. Box 300, 
Oyster Bay, NY 1177Hl3oo, Tel: 516-922-8000, 1WX: 
51 ()'221-1820, FAX: 516-922-9253; FSC No.: 3N087; 
EmpL: 200; SIs. MgT: Richard M. Weiner 
... , .••.. , .••......•..•.••..••.•.....••... , C-1447-1449 

Local Sales Offices & Reps 
AL Huntsville, EIcIm. SIs., Inc. ............ 205-533-1735 
AR uttle Rock, Erickson SIs., Inc. ......... 501-455-0618 
CA Dena Point, Patrick Conahan Assocs. 

CA San Jose, Patrick Conahan Assocs. .. . 
CO Boulder, R. G. Entprs. ................ . 
CT Hartford, Olsen Tech. Sis. ........... .. 
FL Boca Raton, Sales Specialists ••...... 
GA Norcross, EIcIrn. Sis., Inc. ............ . 
IL Palatine, Houlihan Sis. Co. .......... .. 
LA Chalmette, Erickson Sis., Inc. ........ .. 

714-493-9822 
408-723-220(l 
303-447-9211 
203-728-3229 
407-391-3717 
404-448-8554 
312-705-0400 
504-271-1976 

ME Kittery, bIsen Tech. Sis. .............. 207-439-0280 
MA Scituate, Olsen Tech. Sis. .... .. .. ..... 617-545-5101 
MN St Pau~ Johnson Co. ................. 612-641-1878 
MO St Louis, KKB & Co................... 314-647-2400 
NY Bethpage, JSA SIs. ................... 516-939-0844 
NC C!!ry, EIcIm. Sis., Inc. .. .. .. .. .. .. .. .. .. 919-487-11486 
OH Beachwood, EIcIrn. Salesmasters .••.• 216-831-9555 
OR Milwaukie, Comtec ................... 503-654-6826 
PA Doylestown, G. A Recen1io Assocs.... 215-348-7577 
TX Dellas, Erickson Sis., Inc. .. .. .. .. .. .. .. 214-739-5633 
WA Bellevue, Comtec .,................... 206-453-1188 

Local DistribulDrs 
AL Binningharn, American EIctms. .....•.. 205-942-4656 
AZ. Phoenix, Arizona Cornps. Co. ...•.••.. 802-269-5655 
AZ. Tempe, AcacialVWR EIctms. ......... 802-894-2874 
AZ. Tempe, DC EIctms. Supp. Inc. . . •. . .. . . 802-438-1234 
AZ. Tempe, EIcbn Hardware.............. 802-967-1691 
AZ. Tucson, Pi~ Screw & I'll! ........ 802-623-9800 
AR Little Rock, CarIton'Bates Co. ......... 501-562-9100 
CA Anaheim, Bisco Inds. ................. 714-635-0380 
CA carnpbeI~ Gourme\ EIctms. .•••••. . • • . 408-374-0552 
CA Chatsworth, West Valley IneIs. ........ 818-700-0700 
CA City of Industry, ItaI EIcIm. Sis. .•.••••. 714-99().()922 
CA Costa Mesa, Eric EIctms. ............. 714-751-1185 
CA Fremont, Alatec Prods................. 415-857-7701 
CA Irvine, Keiex EIctms. ....... ........... 714-883-1230 
CA Mission Hills, Coast Air ............... 818-898-2288 
CA N. Hollywood, AIatec Prods. . . . . . . . . . . . 818-764-5600 
CA N. Hollywood, EIcbn Hardware ....... 818-982-6100 
CA San Jose, Bisco Inds. ................. 408-946-8980 
CA San Jose, Eric EIctms. ................ 408-432-1111 
CA San Jose, Pre Fasteners .. .. . .. .. .. .. • 408-943-9177 
CA Santa Clara, DC EIctms. Supp. ....... > 408-98().1199 
CA Sunnyvate, Power Supp.Cornps. ...... 408-737-1333 
CA Tustin, DC EIctms. Supp. ............. 714-259-9066 
CO Denver, Hardware Specially Co. ...... 303-371-11553 
CT Danbury, HeiliOO EIctms. .............. 203-797-8800 
FL Sanford, Elcbn/Fasteners ............ 407-321-4000 
GA Norcross, Atlanta Hardware Specialty 

·IL Addison, Belford EIcIms., Inc. ••..••.•• 
IL F~n ParI<, Bisco Inds. ........... .. 
IN South Bend, PEi/Genesis EIctms. ... . 
LA Shreveport, carJton.Bates Co. ...•.... 
MD GMhersburg, CapiIaI Festeners .••.•. 
MA Canton, EPC EIcIms., Inc. ............ . 
MA MMborough, Hardware Specialty Co. 

404-449-3000 
312-691-1100 
312-451-1230 
800-348-2996 
318-836-9975 
3OHI48-9310 
617-821-2111 

• ... . ..... . . ..... . .......... ... .. . ..... 508-481-11622 
MA Middleboro, Glynn EIcIms., Inc......... 617-947-4262 
MA Westford, EIpakco .................... 617-692-5425 
MA Wilming\on, HeiUOO EIctms. ........... 617-657-4870 
MA WInchester, Rush Inds., Inc. ........... 617-729-5800 
MI Grand Rapids, S.F. EIctms. Supp. .•... 616-459-0216 
MN Mimeapois, Aero-Space Computer Suppa. 

.. . • .. .. • .. .. • . .. .. .. . .. • .. . .. .. .. ... .. 612-684-4725 
MO Bridgeton, Aiatec Prods. .............. 314-298-0010 
MO Springfield, CarIton'Beles, Co. ........ 417-1362-1699 
NH Atkinson, Astrum Ek:Ims., Inc. •.••••••• 603-898-3399 
NJ Cherry HiI~ Hardware Specially •..••.• 609-663-0034 
NJ Pinebrook, AIatec Prods. .............. 201-227-13140 
NJ Union, Meridian MIg. & Supp. Co. ..... 201-687-6220 
NY Baldwinsville, Scibetta Distr. ••..•..•.. 315-622-3993 
NY EcIgewo<id, Kaytech Inds. ............. 516-242-6606 
NY Fairport, Willex Indl ............ .. .. ... 716-223-9365 
NY Holbrook,. Micro Genesis, Inc. ••......• 516-472-6000 
NY Holtsville, Tower Fasterners Co. ...... 516-289-8800 
NY LL City, Hardware Specially Co. ...... 718-361-9393 
NY Mt Vernon, OAR IIId. EIec. Sis. ........ 914-699-2224 
NC Raleigh, Century Fasteners ........... 919-787-1800. 
OH Warren, REM EIctms. ................. 216-373-1300 
OK Tulsa, CarIton'Bates Co. .............. 918-25().1626 
OK Tulsa, Radio, Inc. ..................... 918-587-9123 
OR Beaverton, Acacia/VWR EIctms. •.. . . .503-64&3377 
OR BeavMon, Component Resources • • .. 503-641-8488 
PA McKean, Advacom ................... 814-476-7774 
PA Philadelphia, PEl/Genesis EIctms. .... 80().523-0727 
SC Taylols, Cantrell WhIsL Prods. ........ 803-288-1194 
TN Memphis, C8rIton-Bates, Co. .......... 901-365-3539 
TX Carrollton, Connec/Tek, Inc. .......... 214-245-1266 
TX EI Paso, IdeaIIOOL Supp............... 915-779-6647 
TX Farmers Branch, Force EIctms. •••.••. 214-247-9955 
TX Houston, Wofford EIctms. ............. 713-847-3583 
IJT Salt Lake City, Standard Supp. Co. .... 801-486-3371 
can Mississauga, ant, Rush EIctms. ...... 416-677-7280 

MILROSS CONTROLS, INC, 511 Second St Pike, 
Southampton, PA 18966, Tel: 215-355-0200, 1WX: 51()' 
667-1702, FAX: 215-355-6326; FSC No.: 07047;EmpI.: 
100; SIs. MgT: Scott R. Tate 

MILLS RESISTOR CO., 3640 Cateiina St., Los Alamitos, 
CA 9072Q, Tel: 213-598-2454, FAX: 213-43().83()9; FSC 
No.: 34236; EmpL: 50 ..... ...... .... .. . ....... •• A·1991 

Local Sales Offices & Reps 
CA Los Alios, Frauman Assocs. .......... 415-94Hl680 
CA Sacramento, Mills Resistor Co. ....... 916-422-5481 
CT Rocky HiI~ Jim McPhail............... 203-721-1802 

746 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 
KS Leawood, James Dick Co. ............ 913-649-0805 
MA Waltham, DynaseI Assocs. ....••.•...• 617-890-6m 
OR Gaston, SPS EIctms. . . . . . . . .. . . . . .. . . . 206-323-4140 
TX Houston, Ev Smith Co. ..•.. . . . •• . • . . . • 713-649-5756 
WA Seattle, SPS Elctms. .•................ 206-323-4140 

Local Distributonl 
FL Fl Lauderdale, Jaro EIctms. .......... 800-327-5551 
PA Harrisburg, ADTECH .................. 717-939-6337 
PA McKean, Advacom .....•.•...•..•..•. 81+476-m4 

MILTOPE BUSINESS PRODUCTS, MiHope Grp. 1770 
Wall Whitman Ad., Melville, NY 11747, Tel: 516-420-0200, 
516-756-7650, TWX: 51()'221-1803, FAX: 516-756-7606; 
Err4>L: 650 

MILTOPE CORP. 1770 Wall Whitman Rei. MeMlle, NY 
11747, Tel: 516-420-0200, TWX: 51 ()'221-1803; EmpL: 
750; SIs. Mg': Frederick S. Korb; Dist. Mg,: Wimam 
Jennings 

MILWAUKEE ELECTRONICS, 7817 W. Clinton Ave., P.O. 
Box 23765, Milwaukee, WI 53223, Tel: 414-358-4000, FAX: 
414-358-4001; FSC No.: 98664; EmpL: 60; SIs. Mgr: 
James Scholler 

FAX: 414-271-9876 
MILWAUKEE RESISTOR CORP., 700 W. Virginia St, 

Milwaukee, WI 53204, Tel: 414-271-11900; FSC Na.: 
82807;15109; EmpL: 65; SIs. Mgr: W. R Pollock; Dist. 
Mg': W. R Pollock ....................... A'1992-1996 

Local Sales Offices & Reps 
CA San carlos, Electro Pacific............ 415-592-3114 
Il Burr Ridge, PVA Cofp. ................ 312-655-3355 
LA Covington. Cartwright & Bean ........ 504-892-1780 
MA Stoughton, EECS-Mel Bo1sian ........ 617-344-5139 
MS Jackson, Cartwright & Bean .......... 601-981-1170 
NY Rochester, Gislason SIs. .............. 716-328-7400 
NY Whitestone, M. H. lynn co. •. . . . . • . . • . . 718-352-9233 
OH Westlake, Assocd. EIctrL Cor11ls. . . . • . . 216-835-9960 
TN Memphis, Cartwright & Bean .. . .. . . . . . 901-362-8345 

MILWAUKEE TRANSFORMER CO., MTE 
Corporation, 7901 W. Clinton Avenue, Milwaukee, WI 
53223, Tel: 414-358-5300; SIs. Mg,: Fred A. Lewis; Dist. 
Mg,: Fred A. Lewis 

MIMIC, INC. P. o. Box 705, Islington. MA 02090-0705, Tel: 
617-329-9593; E""L: 5; SIs. Mg,: S. Thurston 

MINC INCORPORATED, 1575 York Rei. Colorado 
Springs, CO 80918, Tel: 718-59().1155, FAX: 719-594-
4708; SIs. Mg': Wayne Gutschick 

MINCO PRODUCTS, 7300 Commerce La, Minneapolis, 
MN 55432, Tel: 612-571-3121, FAX: 612-57Hl927; FSC 
No.: 09359; Err4>L: 475; Sis. Mgr: J. Anderson 

MIN-E-GON, 1791 Reynolds, Irvine, CA 92714, Tel: 714-
250-0474, TWX: 91()'595-1144, FAX: 714-25().1713; FSC 
No.: 54455; Sis. Mg,: Jell Sander 

MINELCO INC. - A TALLEY IND., 135 S. Main St, 
ThomesIon, CT 0678Hl459, Tel: 203-283-8261, TWX: 
710-475-1091, FAX: 203-283-6527; FSC Na.: 07479; 
Err4>L: 70; SIs. Mg,: James A. Myles ........... 801175 

Local Sales Offices & Reps 
Al Huntsville, l & D Inc. ................. 205-637-1489 
AZ Phoenix, R W. Riedel & Co. .. .. .. .. .. . 213-283-7694 
CA Alhambra, M.W. Riedel & Co. .......... 213-283-7694 
CA Hayward, Uaison, Inc. .. .. .. .. .. .. .... . 415-783-1131 
CO Denver, West Inc. .. ................... 303-477-8180 
CT Old Saybrook, FJS Assocs. ........... 203-368-5374 
FL Orlando, Delmac ..................... 305-83Hl04O 
GA AIIanta, l & D, Inc. .................... 404-395-7079 
MI Grand Rapids, Midwest Meridian...... 618-898-7391 
IA Cedar Rapids, J.R Sis. Engrg. . . . . . .. . • 319-393-2232 
MD Ellcott City, Eastern Tech Cofp. ...... 301-461-7720 
MA Burlington, F.J.S. Assocs. .;........... 617-273-5959 
MN M'mneapolis, TWC SIs. ................ 612-636-1770 
MO St Louis, Midwest Meridian ........... 314-878-4441 
NJ Hasbrouck Hgts.. Camp-Tech Sis. .... 201-268-7400 
NY Syracuse, J. R Costello............... 315-472-0322 
NC Greensboro, l & 0, Inc. ............... 919-292-3201 
OH Cleveland, Jim Finnegan & Co. ....... 216-238-5905 
PA Downingtown, McCoy, Inc. ............ 215-363-0350 
TX Fort Worth, CMR ..................... 817-379-6540 

WA Bellevue, Caruso & Co. ............... 208-455-8811 
Can RexdaJe,ant. Myelco, Inc. ............ 416-674-1636 

MINIATURE METAL FORMING DIV. 4819 Emerald St, 
P.O. Box 2962, Torrance, CA 90509, Tel: 213-37()'3679, 
FAX: 213-37()'5430; EmpL: 35; Sis. Mg': Fred Kramer 

t::I Mini-Circuits 

FAX: 718-332-4661 
MINI-CIRCUITS LAB., 2625 E. 14th St. P.O. Box 350166, 

Brooklyn. NY 11235-0003, Tel: 718-93+4500, TElEX: 
125460,620156 (Inl'l); FSC NIl: 15542 ... A'I787-1851 

Local Sales Offices & Reps 
Al Huntsville, Beacon Microwave & Instrum, Inc. 

....................................... 205-881-1136 
AZ Scottsdale, Thorson Desert States, Inc. 

.. .. .. . .. . .. .. .. .. . . .. . . . .. .. .. . . .. .. .. 602-998-2444 
CA Los Altos, Cai .... Wh~e & Co. .......... 415-948-6533 
CA Tustin, Youngawirth & Olenick Assocs. 

....................................... 714-838-5144 
CO Aurora, Thorson Desert States, Inc. ... 303-671-7344 
FL Clearwater, Beacon Elctms. ........... 813-798-2378 
FL Longwood, Beacon Elctms. ........... 407-332-1940 
GA Atlanta, Beacon EIctms. . . . . . . . . . . . . . . . 404-256-9640 
Il Mt Prospect. Cai .... FOItaw Co. Inc. .... 312-253-3578 
MD Columbia, M. Lader Co. ............... 202-296-2497 
MA Waltman, Scientific DYes. ............. 617-89().2252 
NM Albuquerque, Thorson Desert States, Inc. 

. .. .. .. ... .. . . . .. . .. . .. . .. .. .. . . . .. .. .. 505-293-8555 
NY Hartsdale, Spectrum SIs., Inc. ......... 91+472-8600 
NY Skaneeleies, Robtron ................. 315-685-5731 
NY Skaneeleles, Robtron, Inc. ............ 315-885-5731 
NC Greensboro, M. Lader Co. .......... '" 919-674-8970 
NC Raleigh, Beacon Elctms .............. 919-787-(l330 
NC Raleigh. Beacon Elctms. .............. 919-78Hl330 
NC Raleigh, M. Lader Co. ................. 919-828-3870 
OH Lancester, Cain Fortaw Co. ........... 614-654-4800 
OH Lancester, Cai .... Fortaw Co., Inc. . . . .. .. 614-654-4800 
OK Tulse, Beacon Elctms. ................ 916-622-1494 
PA Conshohocken, M. Lader Co. ......... 215-825-3177 
PA Lafayette Hil~ M.Lader & Co. ......... 215-825-3177 
TX Austin, Beacon Elctms. ............... 512-345-3543 
TX Dallas, Beacon Elctms. ............... 214-437-1505 
UT SalIlake City, Thorson Rocky MIn. Inc. 

. .. . . .. .. . .. ... . ... .. . ... . . . . . . . .. . .. .. 801-973-7969 
WA Bellevue, Cai .... Wh~e & Co. ........... 208-482-2118 
PR Santurce, Beacon EIctms. ............ 809-728-5040 
Can Brockville, Ont, RF. Specialists ....... 613-345-2343 
Can Ottawa, ant. Gig&-Tron Assocs.. lid. 

..................................... " 613-225-4000 
Can Vancouver, B.C. Penstock/Canada... 604-662-3475 

Local Distributonl 
Al Huntsville, Comp. Distrs., Inc. ......... 205-883-7501 
Al Huntsville, Component Distrs., Inc. .... 205-883-7501 
AZ Scottsdale, Spirit EIctms ............... 800-543-8696. 

802-998-1533 
AZ Scottsdale, Spirit Elctms. . . . . . . . . . . . . .. 602-998-1533 
AR Uttle Rock, Comp. Distrs., Inc. ......... 501-227-6278 
CA N. Hollywood, Crown Elctms. ......... 213-877-3550 
CA Sunnydale, Penstock/West ........... 408-730-0300 
CA Sunnydale, Penstock, Inc. ............. 408-730-0300 
CA Sunnyvale, Penstock, Inc. .............. 408-730-0300 
CO Aurora, Spirit Distrs. .. .. .. .. .. .. .. .. ... 303-671-7344 
CO Aurora, Spirit Elctms. ................. 303-671-7344 
FL Melbourne. Comp. Distrs., Inc. . . . . . . . . . 305-724-9910 
FL Melbourne, Component Distrs., Inc. ... 407-724-8910 
GA Norcross, ~ Distrs., Inc. .......... 40+441-3320 
GA Norcross. Co~nt Distrs., Inc. ..... 40+441-3320 
Il Mt Prospect, CFC Distrs., Inc. . . . . . . . .. 312-253-3578 
MD Columbia, MlC Distrs. ................ 215-825-3177 

. NY New Rochelle, RDI Dists. Inc. ......... 914-832-2828 
NC Greensboro, MlC Dislrs. .... .......... 919-674-8970 
NC Raleigh, Comp. Distrs., Inc. .... .. .. .. .. 919-834-9465 
NC Raleigh, Component Distrs.,Inc. ....... 91 g:.834-9465 
NC Raleigh, MlC Distrs. .................. 919-948-3253 
PA Conshohocken, MlC Dislrs. .......... 215-825-3177 
PA Lafayette Hills, MlC Distrs. ........... 215-825-3177 
TX Dallas, Camp. Distrs., Inc. ............. 214-644-0373 
TX Dallas, Component Distrs., Inc. ........ 214-644-0373 

MINI cOMPUTER TECHNOLOGY, 696 E. Trimble Ad. 
San Jose, CA 95131, Tel: 408-435-1616, TWX: 91()'338-
2281, FAX: 408-435-2709; EmpL: 22; Sls.Mg,: John P. 
Lazare; Dist. Mg': John P. Lazare 

MINI-MAGNETICS, CO. INC., 1100 Fulton Place, 
Fremont, CA 94539. Tel: 415-49().7500, FAX: 415-49(). 
7502; E""L: 45; SIs. Mgr: William Fine 

MODULA 

FAX: 508-695-6076 
MINI-SYSTEMS, INC., Thick/Thin Rim Division, 

20 David Ad. North Attleboro, MA 02761, Tel: 508-695-
0203, TWX: 710-348-0564; FSC Na.: 50316;~: 150 
................................................. A'I997 

Local Sales Offices & Reps 
TX lewisville, C & J Assocs. ............. 214-539-0140 

MINI-SYSTEMS, INC., Electronic Package Div., 
168 E. Bacon St, P.O. Box 1597, Plainville, MA 02762, Tel: 
508-695-2000, TWX: 51().800-4340, FAX: 508-895-8758; 
Sis. Mg,: Heather Edwards .................... A'1752 

Local Sales Offices & Reps 
CT Fairfield, Wexler-Court Sis. ............ 203-334-1122 
NC Raleigh, Spears & Assocs. ............ 919-848-9711 
WA Bellevue, Advanced Power Cor11ls. ... 208-747-9127 
Can Ontario, CN, Intrede Canada .......... 613-727-1272 

MINI-SYSTEMS, INC., SunbeH Microelectronic 
Division, 237 Enterprise Ad. Deltona, FL 32725, Tel: 407-
574-0208, FAX: 407-574-8262 

MINOR RUBBER CO. INC. Ackerman St. Bloomfield, NJ 
07003, Tel: 201-338-6800, 800-433-6886, FAX: 201-893-
1399; SIs. Mg,: Tom FotzhenIy 

MISCO/MINNEAPOLIS SPEAKER CO. INC. 3806 
Grand Avenue, Minneapolis, MN 55409, Tel: 612-825-
1010. FAX: 612-825-7010; FSC Na.: 14208; SIs.Mgr: Don 
Ringham 

MITEC ELECTRONICS, 104 Gun Avenue, Pointe Claire, 
Quebec, Canada H9R 3X3, Tel: 514-694-6866, TWX: 51 (). 
101-2790, FAX: 514-694-3814; FSC Na.: FSCM 38494; 
EmpL: 100; Sis. Mgr: M Monzon 

MITECH ELECTRONICS CORP. 411 Washington St, 
Otsego, MI 49078, Tel: 616-694-9471,FAX: 618-892-2651; 
EmpL: 78; SIs. Mg,: Kendall Meyer 

MITEL SEMICONDUCTOR, MITEL CORPORATION, 
380 Legge! Dr. PO Box 13320, Kanate, ant. Canada K2K 
1 X5, Tel: 613-592-5630, TElEX: 053 3221, FAX: 613-592-
8909; Empl: 1000; SIs. Mgr: les Thurlow; Dist. Mg,: Bill 
Stone 

MITEQ INC. 100 Davids Drive, Hauppauge, NY 11788, Tel: 
516-438-7400, TElEX: 6718148, FAX: 516-438-7430; 
EmpI.: 210 

MITRONIcs, P.O. Box 2129, 4000 Palos Verdes Dr.N., Ste. 
201, Rolfing Hills, CA 90274, Tel: 213-377-2022 

MITSUBISHI ELECTRONICS, 991 Knox Street. Torrance, 
CA 90502, Tel: 213-217-5732, TElEX: 06-4703-M USA 
LSA. TWX: 66-4787-MELA TRNC;~: 423; SIs. Mg,: 
Jeny Grimson ,Distbn.S1s.Mgr.; Dist. Mgr: Bob Crooks. 
OEM, VP.81s. 

MITSUBISHI ELCTRNS. AMERICA, INC. 
Semiconductor Div. 1050 Eest Arques Ave., Sunnyvale, 
CA 94086, Tel: 408-73().5900, TElEX: 172296, TWX: 91()' 
339-8549, FAX: 408-749-0453; Err4>L: 145;. SIs. Mgr: John 
ZUcker; Dist. Mgr: Bob Olszewski 

MKC ELECTRONICS CORP. 9205 Quivira Road, 
Overland Park, KS 68215, Tel: 913-894-9711; Err4>L: 26 

MKS INSTRUMENTS, INC. Six Shattuck Road, Andover, 
MA01810, Tel: 508-975-2350, TElEX: 94-9375, FAX: 508-
975-0094; ~,500 

MU INDUSTRIEs, INC. 3 Eest Main Street. Apalachin, NY 
13732, Tel: 807-754-5800, FAX: 807-625-2022; Err4>L: 
485; SIs. Mgr: Michael T. Mackenzie 

MMI-MIRCO MACHINEs, INC. P. 0. Box 242, $anta 
Clara, CA 95052, Tel: 408-727-0100. TWX: 910-338-0260; 
SIs. Mgr: Frank J. Andezzone 

MOBILE-TRONICS CO. INC. Box 1022, Tustin, CA 
92680, Tel: 714-548-0884; Err4>L: 2 . 

MOOULAlR, 4874 Aircenter Circle, Reno, NY 89502, Tel: 
702-829-2033, FAX: 702-829-2029; EmpI.: 50 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 747 



MODULA 
MODuLAR AUDIO PRODUCTS, Modular Devices, 

Inc., Brookhaven R&D Plaza, One Aoned Road, Shirley, 
NY 11967, Tel: 516-345-3100, FAX: 516-345-3106; SIs. 
Mgt: C. UpIman 

MODULAR DEVICES, Brookhaven R&D Plaza, 1 ROIled 
Ad., Shirley, NY 11967, Tel: 516-345-3100, FAX: 516-345-
3106; FSC No.: 52202; ErnpL: 65; SIs. Mgt: C. Uptman 
.................................... 001918-1919,2235 

Local Sale8 Offices & Reps 
I<Z Tempe, Piper Sis. Co., Inc. ............ 602-949-0048 
CA Huntington Beach, MIL-coM Sis., Inc. 

•. .•.•.•.•••. .. ..• ..•.. .. .••.••.•. ..•.. 714-840-2424 
KS Leewood, Thunderbird Tech. Sis. •.... 913-642-7220 
KS WIChita, Thunderbird Tech. Sis. ....... 316-636-5777 
MD Unlhicum, Advanced Techrilg. SIs., Inc. 

.. .. .. .... .. . .. .. .. .. . . .. .. .. .. .. . .. .. . 301-789-9360 
MO Maryland Heights, Thunderbird Tech. Sis. 

.. ...... .. .. . ....... .. . .. ........ ...... 314-298-8940 
. NM Albuquerque, Piper Sis. Co., Inc. ••.••. 505-883-9090 
NY Great Neck, F & F Metro Inc. ....•.•.. 516-482-4080 
NY WiIHamsvil1e, APN EIctrl Assoc. ....... 716-881-2121 
TX Dallas, M-Aep Co. .................... 214-484-5711 
UT Salt Lake City, Piper Sis. Co., Inc; ..... 801-466-9336 

MODULAR DEVICES INC. 4115 Spencer St, Torrance, 
CA 90503, Tel: 213-542-8561, FAX: 213-371-6331; EmpL: 
140; SIs. Mgr: A.c.AugusIa 

MODULAR SYSTEMS, INC. 905 Albemarle St, 
Charlottesville, VA 22901, Tel: 804-295-7882; ~L: 5; 
SIs. Mgt: H. N. Patel 

MODUTEC, 920 Candia Ad., Manchester, NH 03103, Tel: 
603-669-5121, TELEX: 710-366-0005, FAX: 603-622-
2690; ~L: 300 

MOISTIJRE REGISTER. PRODUCTS DIV. Aqua 
Measure Instrument Co. 2583 Pomona Blvd, Pomona, 
CA 91766-3267, Tel: 714-594-5545, TELEX: 6503137369 
MAP, FAX: 714-595-1218; EmpL: 25; SIs. Mgr: G. Dean 
Curd 

MOLDCON DIV. OF CONTEX ELECTRONICS, 221 
Interstate Dr. W. Springfield, MA 01 089, Tel: 413-736-0371, 
FAX: 413-736-9716; EmpL: 200; SIs. Mgr: Robert 
Krzynowek 

~® 
molex 
"--./ 

Over 20,000,000 
Components In Stock 

CONNECTORS 
• CONNECTORS 
• FLAT CABLE 
• SOCKETS 
• FIBER OPTICS 
• SWITCHES 
• SOLDERLESS TERMINALS 

Same Day Turnaround Available 

CALL 

1-800-458-0512 
(814) 476-7774 

~ 
DISTRIBUTED BY 

.. ~~o~~~~~ol.B~~· McKean, PA 16426 

PA WATTS 800-352-0161 
FAX. 814·476-7724 

Manufacturers .and Sales Offiees Directory 
MOLDTRONICS, INC. 703 Rogers St, Downers Grove, IL 

60515, Tel: 312-966-7000, FAX: 312-966-5068; ErnpL: 
100; SIs. Mgr: Jim Arnold 

FAX: .201-938-3189 
MOLECU-WIRE, P.D. Box 495, Farmingdale, NJ 07727, 

Tel: 201-938-9473, TWX: 710-723-6943; ~L: 125 
.....•............•....••.....•........•... Co1875-1879 

Local Sales Offices & Reps 
CA Montrose, Roger 0. Dahl .... ;......... 213-245-3817 
CT Orange, KLS Sis. ..................... 203-795-6210 
MO Independence, Hi Tech CeIl........... 816-796-6684 
KY Louisville, Waddle & Assocs........... 502-697-8419 
NC Charlotte, QED ....................... 704-525-3053 
PA Ugonier, Patterson EIec. .............. 412-236-6238 
WA SeaItIe, CompIronics ................. 206-284-4842 
WI Mequon, Aobco ...................... 414-241-3348 

r::'\@ 
molex 
"-/ 

FAX: 312-969-1352 
MOLEX, INC., 2222 Wellington Ct, Usle, IL 60532, Tel: 

312-969-4550, TB...EX: 25-4069; EmpL: 6,200; Sis. Mgr: 
Ed Parldnson; Dist. Mgr: Dave Root ..... a 0 1814-1815; 

Co1450-1451, 1880-1881 

l..JJCa1 Sale8 Offices & Reps 
CA Laguna Hills, Molex .. .. .. .. .. .. .. .. .. . 714-586-0950 
CA Milpitas, Molex ....................... 408-946-4700 
CO Englewood, Molex .................... 303-779-8321 
GA Atlanta, Molex ........................ 404-396-6120 
Il Usle, Molex .......................... 312-969-4550 
IN Indianapolis, MoIex ................... 317-299-0099 
KY Louisville, Molex .. .. .. .. .. .. .. .. .. .. .. 502-245-8337 
MA Woburn, MoIex ....................... 617-935-8983 
MI Troy, Molex ........................... 313-879-7400 
TX Dallas, MoIex ......................... 214-931-()999 

l..JJCa1 Distributors 
AL Huntsville, Hamilton/ Avnet ........... 205-837-7210 
AL Huntsville, Time EIcIms. .............. 205-721-1133 
I<Z Chandler, Hamilton Avnet .... _........ 802-961-8400 
I<Z Phoenix, Force EIc\ms. ......... ,..... 602-437-1060 
I<Z Tempe, Harper S.LD. .................. 602-967-1464 
I<Z Tempe, Time EIc\ms. ................. 602-967-2000 
AA Ft Srrith, Carlton Bates .. .. .. .. .. .. ... 501 ~8201 
AA Uttle Rock, CerHon Bales ............. 501-562-9100 
AA Pine Buff, Carfton Bates .............. 501-535-1354 
AA Springdale, Carlton Bales ............. 501-756-5012 
CA Anaheim, Tome EIctms. ............... 714-937-0911 
CA ChaIswoIth, Hamilton Avnet .......... 818-700-1222 
CA Chatsworth, Time Elctrns. ............. ' 818-99B-72oo 
CA Compton, Harper S.LD. •. BOo-253-5527,213-979-509O 
CA Costa Mesa, Avnet EIcbns............ 714-754-6111 
CA Costa Mesa, Hamilton Electro Sis. .... 714-641-4110 
CA Culver City, Hamilton Avnel .. .. .. .. ... 213-556-2143 
CA EISegundo, Force Elctrns. ............. 213-n2-1324, 

714-522-1324 
CA Garden Grove, Richey Impact EIc\ms. lid. 

......................... BOo-227-D060,714-895-0060 
CA Gard9na, Hamilton Avnet ............. 213-217-6700 
CA Ontario, Hamilton Avnet .............. 714-989-4602 
CA S. San Francisco, Paters-de Lae/ ..... 415-873-9595 
CA Sacramento, Hamilton Avnet .. ........ 916-920-3150 
CA San Diego, Force EIc\ms. ..... ;....... 619-569-9661 
CA San Diego, Hamilton Avnet ........... 619-.571-7510 
CA San Diego, Harper S.ID. .............. 619-578-2500 
CA San Diego, Richey Impact EIcbns. Ltd. 

CA San Diego, Time EIcIms. ............ .. 
CA San Jose, Force EIcIms. ............ .. 
CA San Jose, Harper S.LD. .. ............ . 
CA .San Jose, Richey Western EIctms. Ltci 

CA Sunnyvale, Hamilton Avnet .......... . 
CA Sunnyvale, Harper S.LD. .. .......... .. 
CA Sunnyvale, Time EIctms. ............ .. 
CA Torrance, Time EIc\ms. .............. . 
CO Denver, Integrated EIcIms. ........... .. 
CO Englewood, Hamilton Avent ......... .. 
CO Englewood, Tome EIcIms. ............ . 
CO Wheatridge, Bellinds. ................ . 
CT Cheshire, Tome EIcIms. .............. . 

619-271-4511 
619-586-1331 
406-435-1324 
408-943-9490 

406-432-7100 
408-743-3000 
408-747-0333 
408-734-9888 
213-320-0880 
303-292-6121 
303-799-7815 
303-799-8851 
303-424-1965 
203-271-3200 

CT Danbury, Hamilton Avnet ............. 203-797-2800 
CT Danbury, Heitind EIctms. ......•.. . . . . . 203-797-8600 
CT Wallingford, Sager EIec. Supp. Co. .... 203-265-4600 
FL Ft Lauderdale, Hamilton Avnet ....... 305-971-2900 
CA Ft Lauderdale, Tome EIc\ms. .......... 407-484-n84 
FL Orlando, Time EIc\ms. ................ 407-841-6565 
FL St Patersburg, Hamilton Avnet . • • . . • • • 813-573-3930 
FL Winter Park, Hamilton Avnet .......... 407-628-3888 
GA Atlanta, Electro Air Corp. .............. 404-351-3545 
GA Norcross, HamIlton Avnet •..•.. ,.. .•.. 404-447-7523 
GA Norcross, Time EIcIms. ..•..•..•...•.. 404-44&-4448 
IL Bensenville, Hamilton/Avnet .......... 312-860-noo 
IL Bensenville, Magnuson EIcIms. ....... 312-595-7575 
IL Chicago, Waldorn EIc\ms. Inc. ........ 312-585-1212 
IL Crystal Lake, Sub-Sern, Inc. .... .. .. .. • 312-782-3954 
IL Wood Dale, Tome EIc\ms. ............. 31~10 
IN GanneI, Hamilton Avnet............... 317-844-9333 
IN Indianapolis, Gateway Megalech ...... 317-844-3906 
IA Cedar Rapids, Hamilton Avnet ........ 319-362-4757 
KS Overland PI<, Hamilton Avnet ...•••••. 913-888-8900 
KY Lexington, Hamilton Avnet ............ 606-259-1475 
LA Shreveport, Certton Bates ............ 318-636-9975 
MD BaIIiIT1ore, Hamilton Avnet ............ 301-995-3500 
MD Columbus, Time EIc\ms. .............. 301-964-3090 
MD Jessup, Gateway ..................... 301-792-7527 
MA canton, Richey/Impact EIc\ms. LId. ... 617-621-1500 
MA Hinghem, Sager EIec. Supp. Co. ...... 617-749-6700 
MA Peabody, Hamilton Avnet ............. 50&-532-3701 
MA Peabody, Time EIc\ms. ............... 508-532~ 
MA Wilmington, Heilind EIctms. ........... 617-657-4870 
MI Ann Arbor, Gateway Megalech ....... 313-761-2980 
MI Grand Rapids, Gateway Megalech •. . . 616-243-8805 
MI Uvonia, Gateway Megalech ..••.••••. 313-522-4700 
MI Troy, Empire EIc\ms. . _ . . .. .. .. .. .... .. 313-585-8130 
MN Bloomington, Time EIc\ms. ........... 612-944-9192 
MN Minneapolis, ICI/Sterling .............. 612-831-2666 
MN Minnetonka, Hamilton Avnet .......... 612-932-0600 
MO Earth City, Hamilton Avnet ........ _ ... 314-344-1200 
MO St Charles, Lectronix .... 800-325-3348,314-946-6424 
MO St Louis, Time EIcbns. ............... 314-391-8444 
NH Manchester, HamIlton Avnet .......... 803-624-9400 
NH Salem, Sager EIec. Supp. Co. ......... 803-898-1348 
NJ Camden, Gen Radio ................. 809-964-8580 
NJ Cherry HiI~ Hamilton Avnet ........... 609-424-0100 
NJ Clifton, JMAA EIc\ms. ...... .... ........ 201-n2-8400 
NJ Fairfield, Hamilton Avnet .... .. .. .. .. .. 201-575-3390 
NJ Lake Hiawalhe, Time EIc\ms. ......... 201-316-8644 
NM Albuquerque, Hamilton Avnet ••.•..•.. 505-765-1500 
NY Buffalo, Summit DisI& ................ 716-887-2800 
NY E. Syracuse, Time EIc\ms. •.....••.•.. 315-432-0355 
NY Hauppauge, Sager EIctms. ............ 516-348-1300 
NY Hauppauge,'Time EIctms.., ........... 516-273-0100 
NY Rochester, Hamilton Avnet •.•..•..••. 716-475-9130 
NY Syracuse,HamiftonAvnet ...... 315-437-2841/2541 
NC Charlotte, Time EIc\ms. ............... 704-522-7600 
NC Raleigh, Hamilton Avnet .............. 919-878-0819 
OH Cleveland, Hamilton Avnet .•.. ,. ••. ••. 216-831-3500 
OH Columbus, Gateway MegaIech ....... 614-447-0222 
OH Dayton, Hamlfton Avnet ......... .. .... 513-439-6700 
OH Dublin, Time EIc\ms. .................. 614-761-1100 
OH SolOn, Hamilton Avnet ................ 216-349-5100 
OH Westerville, Hamifton Avnet ,.......... 614-882-7004 
OH Willoughby, Galeway Megatech .••. BC»MEGATECH 
OK Oklahoma City, Carlton Bates .. .... .. . 405-691-4446 
OK Tulsa, Carlton Bates ........ , ........... 918-250-1626 
OK Tulsa, Hamilton Avnet ................ 918-252-7297 
OR Lake Oswego, Hamilton Avnet ........ 503-635-8157 
OR Portland, Radar EIec. ................. 503-232-3404 
OR Portland, Time EIc\ms. •••. . • . . • • • . . . . • 503-684-3780 
PA King of Prussia, Time EIctms. ......... 215-337-0900 
PA McKean, Advacorn ................... 814-476-7774 
PA Pittsburg, HamIlton Avnet ............. 412-281-4150 
PA Trevose, Sager EIcbns. ............... 215-638-7491 
TN Hixson, Techn~TronIcs, Inc. ........... 615-842-0514 
TN Memphis, Carlton Bates .............. 901-365-3539 
TN Nashville, Carlton Bales .............. 615-244-3562 
TX Austin, Hamilton Avnet ............... 512-837-9911 
TX Austin, Kent EIcIms. .................. 512-834-1900 
TX Austin, Time EIc\ms. ..... _............ 512-339-3051 
TX Carrollton, Time EIc\ms. .............. 214-241-7441 
TX Dallas, Force EIc\ms. . _. ,_ ... ,. _ .. _... 214-247-9955 
TX Houston, Force EIctms. ............... 713-561011644 
TX Houston, Kent EIctms. ................ 713-700-7770 
TX Houston, Time EIc\ms. ............ .. .. 713-530-0800 
TX Irving, HamIlton Avnet ................ 214-55Q.6111 
TX Irving, Harper S.LD. ................... 214-621-0500 
TX Richardson, Kent EIc\ms. ............. 214-669-2600 
TX StaHord, Hamilton Avnet .............. 713-240-n33 
TX Texarkana, Carlton Bates _ ...... _ . . .. . 214-792-6923 
UT N. Salt Lake City, InIegraIed EIc\ms. .. 801-299-1869 
UT Saft Lake City, Bellinds. .............. 801-972-6969 
UT SaIl Lake City, Hamilton Avnet .•.•.... 801-972-2800 
UT SaIl LakII City, Time EIc\ms. .......... 801-973-8181 
UT West Valley, Tome EIcIms. ............ 801-973-8181 
WA Redmond, Hamilton AvneI ............ 206-881-6697 
WA Redmond, Tome EIctms. .............. 206-882-1600 
WA Richland, Radar EIec. ....... .. .. .. .... 509-943-8336 
WA Seattle, Radar EIec. ........ 00......... 206-262-2511 

748 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 
WA Spokane, Radar Elec. •..•..•. . . . . . . . . • 509-747-3053 
WI Milwaukee, Magnuson .•...•..•..•.... 414-933-8344 
WI New Berlin, Hamilton Avnet •.......... 414-784-4510 

MOll ENERGY LIMITED, 3958 Myrtle St, Bunaby, BC, 
canada VSC 4G2, Tel: 604-437-6827 /1-800-663-MOl.1, 
TB..EX: 04-356708, FAX: 604-437-5195; FSC No.: 6140; 
EmpL: 160; SIs. Mg'; Mary Connolly; Dist. Mg,; Mary 
Connolly 

(MOLVTEK) 

FAX: 412-261-7220 
MOL YTEK, INC., 2419 Smallman Sl. Pittsburgh, PA 

15222, Tel: 800-245-5101 ,412-261-9030, TB..EX: 812-
569; FSC No.: 56452; EmpL: 80; SIs. Mg'; Jeff Gibbs; Dist. 
Mgr; Jeff Gibbs ................................ 001441 

MONITOR LABORATORIES, INC, 10180 Scripps 
Ranch Blvd., San Diego, CA 92131, Tel: 619-576-5060. 
FAX: 619-693-0477; EmpL: 96; Sis. Mg'; Paul Stenberg 

.SE 
• 4.4 ••••• -_ 

.. C 

FAX: 619-434-0255 
MONITOR PRODUCTS CO., INC., 502 Via Del Monte, 

Oceanside, CA 92054, Tel: 619-433-4510, ESYLNK: 629 
5085; FSC No.: 54331; EmpL: 65; SIs. Mg,; Matthew J. 
MuMhill; Dist. Mg'; Matthew J. Mulvihill 
. . . .... .. . .. . . . . .... .. . .. . . . . . .. ... .. ... ... Ao1436-1437 

Local Sales Offices & Reps 
Al Huntsville, CSR Elctms. • . . • . . . . . . . . . .. 205-533-2444 
AZ Phoenix, EHron ....................... 602-266-2164 
CA Los Angeles, Monitor Prods. Co ....... 619-433-4510 
CA Mountain View, Straube Assocs. ...... 415-969-6060 
CA Orange County, Monftor Prods. Co. ... 618-433-4510 
CO Denver, Monftor Prods. ............... 619-433-4510 
CT BIooinfieId, Zaslow Sis., Inc............ 203-242-7781 
FL Apopka, Tech Rep Assocs. ........... 813-576-9900 
FL Ft Lauderdale, Tech Rep Assocs. .. ... 813-576-9900 
FL Lake Worth, Tech-Rep Assocs. ....... 813-576-9900 
FL St Petersburg, Tech-Rep Assocs. .. ... 813-576-9900 
GA Atlanta, CSR Elctms. .... .. .. .. .. .. .. . . 404-396-3720 
MA Westboro, Zaslow SIs., Inc. ........... 617-393-8150 
MN Eden Prairie, EIctrn Innovators .•..... 612-941-0B30 
NY Rochester, Ossman Assoc. ........... 718-359-1200 
NY Syracuse, Ossman Assoc. ............ 315-437-7027 
NC Raleigh, CSR EIctms. ................. 919-876-9200 
PA Philadelphia, Monitor Prods. .......... 904-725-4388 
TN Knoxville, CSR Elctms. .•............. 615-673-0222 
TJ( Austin, Mi~RepAssocs. ............... 512-346-6331 
TJ( Houston, Mi~Rep Assocs. ............ 713-444-2557 
TJ( Richardson, Mi~Rep Assocs........... 214-644-6731 

Local Distributors 
Al Huntsville, Component Distrs., Inc. •..• 205-883-7501 
Al Huntsville, Resistacap, Inc. . . . . . . . . . . . . 205-883-4270 
AZ Tempe, HaJper SiD ................... 602-967-1464 
AR Uttle Rock, Component Distrs., Inc. ... 501-227-6305 
CA Compton, HaJper SID ................. 213-979-5090 
CA San Diego, HaJper SID.. .. .. .. .. .. .... 619-560-8545 
CA San Diego, Neumann Elctms. ......... 619-695-3005 
CA Sherman Oaks, Delay Line Distrs. .. . . . 818-986-9455 
CA Sunnyvale, HaJper SID ................ 406-747-1)333 
CA Tustin, Added Value Elctms. ..•....... 714-259-8258 
CO Wheatridge, Added Value EIctrn ...... 303-422-1701 
FL Fl Lauderdale, Component Distrs., Inc. 

FL Melboume, Rome EIctms. ......••.... 
GA Norcross, Component Distrs., Inc ..... . 
IL Bensenville, Voyager EIctms. •..•..•.. 
MA Hudson, DSC, Inc. .................. .. 
MN Fridley, Voyager EIctms. ............. . 
NY Johnson Cfty, Help Elctms. .......... . 
NC Greensboro, Golden EIctms. ....•..... 
TJ( Dallas, Component Distrs., Inc. ....... . 
TJ( Fort Worth, C & W Supply .......... .. 
TJ( Richardson, HaJper SID .............. . 
VA Falls Church, Component Distrs., Inc. 

305-723-8874 
305-242-8151 
404-441-3320 
312-773-4900 
617-562-6920 
612-571-7766 
607-729-3528 
919-294-4653 
214-644-0373 
817-831-()395 
214-235-3177 

703-241-8227 

MONOLITHIC SYS, 7020 So"'" Tucson Way, Englewood, 
CO 80112, Tel: 303-790-7400, TB..EX: 45-4498, FAX: 303-
790-7118; EmpL: 65; Sis. Mgr; Linda Stowe; Dist. Mgr; 
Sam Green 

MONROE ELECTRONICS, INC., 100 Hausel Ave., 
Lyndonville, NY 14098, Tel: 716-765-2254, TB..EX: 
756662, FAX: 716-765-9330; EmpL: 50; Sis. Mg,; Brian D. 
Ives 

MONSANTO CO., 800 N. Lindbergh Blvd., St Louis, MO 
63167, Tel: 314-694-1000, TB..EX: 44-7282; EmpL: 50,000 

MOODY TOOLS, INC, 43 Crompton Ave., E. Greenwich, RI 
02818, Tel: 401-885-0911, FAX: 401-461-5670; ErnpL: 11; 
SIs. Mg'; J. H. Moody; Dis/, Mg'; D .H. Moody 

MORRIS, J.I., CO, 372 Elm St, Southbridge, MA 01550, Tel: 
506-764-4394, FAX: 508-764-7350; FSC No.: 95548; 
EmpL: 30 

MORRIS ENTERPRISES, 16799 Schoenbom St, 
Sepulveda, CA 91343, Tel: 818-894-9103, TB..EX: 6-
74681, TWX: 91 0-496-1525, FAX: 816-894-5791 ; FSC No.: 
54918; EmpL: 50; SIs. Mg,; J. Dumper! 

MORS TECHNOLOGIES INC, Mors Group-France, 
3430 Griffith, St Laurent Quebec, Canada H4T lA7, Tel: 
514-735-4411, TB..EX: 05-824132, FAX: 514-735-8000; 
Sis. Mg,; Christian Acard; Dis!. Mg,; Christian Acard 

MOTION CONTROL DEVICES, An EG & G Torque 
Systems Co, 80 Stedman Sl. Lowell, MA 01851, Tel: 
617-454-3407, FAX: 617-924-0254; EmpL: 25; Sis. Mgr; 
Cerl M Pauli 

MOTION CONTROL GROUP, American Precision 
Industries, 3229 Roymar Rd., Oceanside, CA 92054, Tel: 
619-43~75oo, TB..EX: 16-1196; FSC No.: 32423; EmpL: 
100; Sis. Mg,; Mike Tumer 

MOTION SENSORS, INC, 12 Park Street, Cranford, NJ 
07701, Tel: 201-925-3553, FAX: 201-925-3995; EmpL: 6; 
SIs. Mg'; Arthur Bergman 

MOTOROLA CERAMIC PRODUCTS, Components 
Division, 4800 Alameda Blvd N.E., Albuquerque, NM 
87113, Tel: 505-822-8801, TELEX: 4999100; EmpL: 250; 
SIs. Mgr; Tom Gilder 

MOTOROLA INC., Auto. & Indl. Elctms. Grp, 1299 E. 
Algonquin Rd., Schaumburg, IL 60196, Tel: 312-576-4850, 
TB.EX: 4999036 MOT APD; Sis. Mg'; Jay A Bonk 

MOTOROLA MICROELECTRONICS DIV, 8000 W. 
Sunrise, Ft Lauderdale, FL 33322 

MOTOROLA INC. 

Semiconductor Products Sector 

FAX: 602-952-4002 
MOTOROLA SEMICONDUCTOR PRODS. 

SECTOR, 3102 North 56th Street Phoenix, AZ 85016-
6606, Tel: 602-244-6900, TWX: 910-951-1334; FSC No.: 
04713; Sis. Mg'; Ted Jaros; Dist. Mg,; Brian Hitton 
............•................. Ao 1753-1767,2181'2195 

Local Sales Offices & Reps 
Al .. .. .. .. .. .. .. .. .. .. .. . .. . .. .. .. .. .. ... 205-830-1051 
MD Hyattsville ............................ 301-577-2600 
TJ( Houston .............................. 713-251-1291 

Local Distributors 
Al Huntsville, Future Elclms. ..•.......... 205-830-2322 
Al Huntsville, Hal~Mark Elctms. . . . . . . . . .. 205-837-8700 
Al Huntsville, Hamitton/Avnet Elctms. ... 205-837-7210 
Al Huntsville, Schwaber Elctrns. .•.....•. 205-882-2200 
Al Huntsville, Time Elctms. .............. 205-721-1133 
AZ Phoenix, Future Elctms. ............•. 602-968-7140 
AZ Phoenix, HaI~Mark Elctms. ........... 602-437-1200 
AZ Phoenix, Hamitton/ Avnet Elctms. ..... 602-961-6400 
AZ Phoenix, Schweber Elctms. ........... 602-997-4874 
AZ Phoenix, Wyle Labs. .................. 602-366-2888 
AZ Tempe, Bellinds. ..................... 602-966-7800 
AZ Tempe, Time Elctrns. ................. 602-967-2000 
CA Agoura Hills, Time Elctrns. Corp ....... 818-707-2990 
CA Anaheim, Time Elctms. ............... 714-937-0911 
CA Calabasas, Schweber Elctms. ... ,.... 816-880-9688 
CA calabasas, Wyle Labs. .. .. .. .. .. .. .. .. 818-880-9000 
CA canoga PI<, Hal~Mark Elctrns. ........ 818-716-7300 
CA Canoga PI<, Schweber Elctms. ........ 213-999-4702 
CA Chatsworth, Future Elctms. ........... 818-700-0914 
CA Chatsworth, Hamitton Electro SIs. ..... 818-700-6500 
CA Chatsworth, Time EIctms. ............. 818-998-7200 
CA Cmus Hgts., Hal~ EIctms. ........ 916-722-8600 
CA Costa Mesa, Avnet Elclms. ........... 714-754-6111 

MOTORO 
CA Costa Mesa, HamiHon Electro Sis. .... 714-641-4100 
CA Culver Cfty, Hamilton Electro Sis./LA 

CA Culver Cfty, Hamilton/ Avnet Corporate 

CA Cypress, Bell Inds. .................. .. 
CA EI Segundo, WyIe Labs. .............. . 
CA Gardena, Bellinds. .................. . 
CA Gardena, Hamitton/ Avnet ............ . 
CA Irvine, Future EIctms. ................ . 
CA Irvine, Schweber EIctms. ............ .. 
CA Irvine, WyIe Labs. .................... . 
CA Los Angeles, BeIIInds. Corp. ........ .. 
CA Ontario, Hamifton/ Avnet EIctms. .•.•.• 
CA Rocklin, Bell Inds. ..... ; .............. . 
CA Sacramento, Hamilton/ Avnet EIctms. 

CA Sacramento, Schweber EIctms. •...•.. 
CA San Diego, Future EIctms. ........... . 
CA San Diego, HaI~Mark EIctms. ........ . 
CA San Diego, Hamitton/ Avnet EIctms. .. . 
CA San Diego, Schweber Elctms. ..•.....• 
CA San Diego, Time EIctms. ............ .. 
CA San Diego, Wyle Labs. .............. .. 
CA San Jose, Future EIctms. ............ . 
CA San Jose, HaI~ark EIctms. ........ ,. 
CA San Jose, Schweber EIctms. ........ .. 
CA Santa Clara, Wyle Labs. ............ .. 
CA Sunnyvale, Bellinds. ................ .. 
CA Sunnyvale, Hamitton/ Avnet EIctms. .. . 
CA Sunnyvale, Time Elctms. .... :: ......•. 
CA Thousand Oaks, Bellinds. .......... .. 
CA Torrance. HaI~ark EIctms. ........ .. 
CA Torrance. Time EIctms. ............. .. 
CA Tustin, HaI~Mark Elctms. ............ . 
CO Denver, Bell ......................... . 
CO Denver, Time EIctms. ................ . 
CO Denver, Wyle Labs. ................. .. 
CO Englewood, HaI~Mark EIctms. ....... . 
CO Englewood, Hamifton/ Avnet Elctms. .. 
CO Englewood, Schweber EIctms. ....... . 
CO Westminster, Future EIctms. ....•..... 
CO WheaIridge, Bell Inds. ................ . 
CT Cheshire, Time Elctms. .............. . 
CT Danbury, Future EIctms. ............ .. 
CT Danbury, Hamifton/ Avnet EIctms. .... . 
CT Norwalk, Pioneer-Harvey/Norwalk ... . 
CT Oxford, Schweber EIctms. .......... .. 
CT Wallingford, HaI~ EIctms. ....... . 
FL Altamonte Springs, Future EIctms. ... . 
FL Altamonte Springs, Schweber EIctms. 

213-558-2381 

213-558-2000 
714-895-7801 
213-322-8100 
213-515-1800 
213-217-6700 
714-250-4141 
714-863-0200 
714-883-9953 
213-826-6778 
714-989-4802 
916-852-0414 

916-925-2216 
916-929-9732 
619-278-5020 
619-268-1201 
619-571-7510 
619-450-0454 
619-586-1331 
619-565-9171 
408-434-1122 
408-946-0900 
406-432-7171 
408-727-2500 
408-734-8570 
408-743-3355 
406-734-9888 
805-499-6821 
213-217-6400 
213-3~ 

714-669-4100 
303-424-1985 
303-799-8851 
303-457-9953 
303-694-1662 
303-740-1000 
303-799-0258 
303-650-0123 
303-424-1985 
203-271-3200 
203-743-9594 
203-797-2800 
203-853-1515 
203-264-4700 
203-269-0100 
305-767-8414 

....................................... 305-331-7555 
FL Casselbey, HaI~Mark EIctms. .....•... 305-855-4020 
FL Clearwater, Future Elctms. . . • . . . . . • . .. 813-576-2770 
FL Clearwater, HaI~ EIctms. .....•... 813-530-4543 
FL Ft Lauderdale, Hamilton/ Avnet EIctms. 

. .. .. .. .. .. . . .. .. .. .. . .. • .. . .. .. .... .. . 305-971-2900 
.FL Ft Lauderdale, Time Elctms. .......... 305-974-4800 
FL Orlando, Time Elctms. ................ 305-841-6565 
FL Pompano Bch., HaI~Mark EIctms. ....• 305-971-9280 
FL Pompano Bch., Schweber Elctms. .... 305-977-7511 
FL St Petersburg, Hamilton/ Avnet EIctms. 

.. .. . . .. . .. .. .. . .. .. . .. . . .. .. .. .. .. .... 813-578-3930 
FL Winter PI<, Hamilton/ Avnet EIctms. ... 305-628-3888 
GA Atlanta; Time EIctms. ................. 404-351-3545 
GA Norcross, Future EIctms. ............. 404-441-7676 
GA Norcross, HaI~Mark Elctms. .......... 404-447-8000 
GA Norcross, Hamilton/ Avnet EIctms. .... 404-447-7507 
GA Norcross, Schweber EIctms. .......... 404-449-9170 
GA Norcross, Time EIctms. ......•........ 404-448-4448 
IL Bensenville, Hamifton/Avnet EIctms. .. 312-860-7700 
IL Chicago, Newark EIctms. Corp. ....... 312-784-5100 
IL Chicago, Time EIctms. ................ 312-350-0610 
IL Elk Grove VI., Bellinds. ............... 312-640-1910 
IL Elk Grove VI., Pioneer/Chicago ....... 312-437-9680 
IL Elk Grove VI., Schweber EIctms. ...... 312-364-3750 
IL LaFox, Richardson EIctms. ........... 312-232-6400 
IL Schaumburg, Future EIctms. •.•.•.•. .. 312-882-1255 
IL Urbana, Bellinds. .........•.•.•.•.•... 217-326-1077 
IL WooddaIe, HaI~Mark EIctms. ......... 312-BB0-3800 
IN Ft Wayne, Graham Elctms. ........... 219-423-3422 
IN Indianapolis, Bellinds. ................ 317-229-5487 
IN Indianapolis, Graham EIctms. SUpp., Inc. 

....................................... 317-634-8208 
IN Indianapolis, HaI~Mark EIctms......... 31-7-872-8875 
IN Indianapolis, Hamilton/ Avnet'EIctms. 

.. ..................................... 317-844-9333 
IN Indianapolis, Pioneer/Indiana......... 317-649-7300 
IN Indianapolis, Schweber EIctms. ....... 317-843-1050 
IA Cedar Rapids, Hamilton/ Avnet EIctms. 

....................................... 319-362-4757 
IA Cedar Rapids, Schweber EIctms. ..... 319-373-1417 
KS Lenexa, HaI~ark EIctms. ............ 913-888-4747 
KS Overland PI<, Hamilton/ Avnet EIctms. 

KS Overland PI<, Schweber EIctms. •...•. 
MD Columbia, Future EIctms. ... ' ......... . 
MD Columbia, HaI~ark Elctms. ......•... 

913-888-8900 
913-492-2921 
301-995-1222 
3Ot-988-9800 
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MOTORO Manufacturers and Sales Offices Directory 
MD Columbia, Ham/Iton! AVIl9I ElcIms. . . . . 301-995-3500 
MD Columbia, Time EIcIms. . . . . . . • . . . . . . . . 301-964-3090 

NY E. Syracuse, Ham/Iton/ AVIl9I EIcIms. 

MD Ga/lhersburg, Schw8ber EIcIms. ...... 301-1140-5900 NY Fairport. HalI-MarkElclms. ...... ;; .. .. 
315-437-2641 
716-425-3300 
716-381-7070 
516-234-4000 
516-434-7421 
516-273-1660 
516-273-0100 
315-451-2371 
716-272-1120 
716-425-3330 
716-475-9130 
716-424-2222 
516-467-1000 
315-432-0355 
516-334-7555 
516-921-8700 
704-S29-55OO 
704-522-7800 
918-872-0712 
919-878-0810 
919-876-0000 
216-464-2970 
513-439-8700 
216-349-4632 
216-358-5100 
216-587-3600 
614-882-7004 
513-435-6660 
513-236-9900 
513-438-1800 
614-761-1100 
614-888-3313 
503-641-9070 
503-645-9454 
503-640-6000 
503-241-4115 

MA Bedford, Schweber EIcIms. ........... 617-275-5100 NY Fairport, Pioneer !Rochester ........ .. 
MA Billerica, Hall-Mark ElcIms. ............ 617-935-9777 NY Hauppauge. Future ElcIms. .......... . 
MA Boston, Ham/Iton/ Avnet .............................. NY Hauppauge. Hamilton! Avnet EIcIms. .. 
MA So. Easton, Time EIcIms. ............. 617-532-6200 NY Hauppauge. Uonex Corp. , .......... .. 
MA Westborough. Future Corporate ...... 617-366-2400 NY Hauppauge. Time EIcIms. ............ . 
MA Wilmington. Uonex Corp. ............. 617'657-5170 NY Uverpoo~ Future EIcIms. ............ . 
MI Ann Arbor, Graham EIcIms. ........... 313-971-9093 NY Rochester, Future EIcIms. .......... .. 
Ml Grand Rapids, Hamilton! Avnet EIcIms. NY Rochester, Hall-Mark EIcIms. .•...•.•. 

Rochester, Hamilton! Avnet Elclms. ... 
Rochester, Schweber EIcIms. .•...•... MI Uvonia, Future EIcIms. .............. . 

MI Uvonia, HamiMon! AVIl9I EIcIms. .••... 
MI Uvonia, ~!MichIgan .......... .. 
MI Uvonla, Schweber EIcIms. .......... .. 
NM Albuquerque, Bellinds. .............. . 
MN Eden Prairie, Future EIcIms. ........ .. 
MN Eden Prairie, Hall-Mark EIcIms. ...... . 
MN Eden Prairie, ~-standard ...... . 
MN Edina, Schweber EIcIms. ............ . 
MN Edina, Time EIcIms. ................ .. 
MN MinneapolIS, Time EIcIms. ..•......... 
MN Minnetonka, Hamilton! AVIl9I EIcIms. 

MO 
MO 
MO 
MO 
MO 
NH 

Earth City, H8Il-Mark EIcIms. ........ .. 
Earth City, Hamilton! Avnet EIcIms. •.. 
Earth City, Schweber EIcIms. ........ . 
St louIS, FUture EIcIms. ............ .. 
St louiS, Time EIcIms. .............. . 
Manchester, Hamilton! AVIl9I EIcIms. 

616-243-8605 
313-261-5270 
313-522-4700 
313-525-1800 
313-525-6100 
505-292-2700 
612-944-2200 
612-854-3223 
612-944-3355 
612-941-5260 
612-635-1250 
612-944-9192 

612-932-0800 
314-291-5350 
314-344-1200 
314-7~ 
314-537-()688 
314-391-6444 

. .. .. .. . .. .. . .. . .. . .. . .. .. .. .. .. ... .. .. 603-624-9400 
NH Manchester, Schweber' EIcIms. .•..•.. 603-625-2250 
NJ Cheny Hil~ Hamilton! AVIl9I EIcIms. .... 609-424-0100, 

215-831'6554 

Ronkonkoma, Arrow EIcIms. ......... . 
Syracuse, Time EIcIms. ............. .. 
Westbury, LI., Schweber' EIcIms. .....• 
Woodbury, LI., Pioneer!Woodbury .•.• 
Charlotte, Future EIcIms. ............ . 
Charlotte. Time EIcIms. .............. . 
Raleigh, Hai~Mark Elclms. ........... . 
Raleigh, Ham/Iton! AVIl9I EIcIms. ...•.• 
Raleigh. Schweber Elclms. .......... . 
Beachwood, Schweber EIcIms. ••..•.. 
Centerville, Hamilton! Avnet EIcIms. ... 
Cleveland, Hai~Mark EIcIms. •.•...•.. 
Cleveland, H81"Ii1ton! Avnet EIclmS. .,. 
Cleveland, ~-standard ......... . 
Columbus, Hamilton! Avnet EIcIms. .,. 
Dayton. Belilods. .................... . 
Deyton, ~!Deyton ............ .. 
Dayton, Schweber EIcIms. .... , ...... . 
Dublin, Time EIcIms. ................. . 
Worthington, Hall-Mark EIcIms. ..•.... 
Beaverton, AImac ElcIms. Corp. ....•.. 
Beeverton, Future EIcIms. ........... . 

NJ Fairfield, Future EIcIms. .............. . 
NJ Fairfield, Hail-Mark EIcIms. .......... .. 
NJ Fairfield, Hamilton! Avnet EIcIms. ...•• 
NJ Fairfield, Uonex Corp. ................ . 
NJ Mt Laurel, Future EIcIms. ............ . 

NY 
NY 
NY 
NY 
NY 
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NC 
NC 
NC 
NC 
NC 
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201-227-4346 
201-575-4415' 
201-575-3900 
201-227-7960 
609-n8-7800 OR 

Hillsboro, Wyle labs. ................ . 
Lake OswegO, Belllncls. ............ .. 
Lake Oswego. Hamilton! AVIl9I EIctms. 
· .. .. .. .. .. .. .. . .. .. . .. .. .. .. . .. .. .. .. . 503-635-8157 
Portland, Time EIctms. .. , . . . . . . . . • . . .. 503-684-3780 

NJ Mt Laurel, Hall-Mark EIcIms. •.•..••.•. 
NJ Pinebrook, ~!Pinebrook ........ 
NJ Pinebrook, Schweber EIcIms. ....••.•. 

215-355-7300 OR Portland, WyIe labs. .................. 503-640-6000 
201-575-3510 PA Horsham, Schweber Elclms. .....•...• 215-441-0800 
201-227-7880 PA Philadelphia, Time Elclms. ............ 215-337-0900 

NJ Pinebrook, TIm9 EIcIms. ............. . 201-1182-4611 PA Pittsburgh, Pioneer!Pittsburgh ........ 412-782-2300 
NM Albuquerque, Alliance EIcIms. ....•.• , 
NM Albuquerque, Hamilton! AVIl9I EIcIms. 

505-292-3360 PA Pittsburgh, Schweber EIcIms. ......... 412-782-1600 

.. .. .. .. .. .. . .. .. .. .. . .. .. . .. . .. . ...... 505-765-1500 
NY Binghamton, ~ EIcIms. ......... 602-722-9300 

consider the 

SOURCE 
Make 

MOUSER Electronics 
your factory-authorized source 

for over 80 quality electronic 
component manufacturers 

like: 

AUGAT, 
TECCOR, AMP, GE, 

& SGS-Thomson. 

And then add: 
coast-to-coast distribution, 

same-day shipping, toll-free 
ordering and the full support 

of MOUSER's 25 years of 
proven customer service 

experience. 

Call today 
for your complimentary 

subscription to the latest 
MOUSER ElectronIcs Catalog. 

Just dial: 

1·800·992·9943 
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Austin, HaI~ EIctms. ............. 512-258-8848 
Austin, Hamilton! Avnet EIcIms. ....... 512-837-8911 
Austin, Schweber Eictms. ...•.•....... 512-458-8253 
Austin, lime EIcIms. .... 512-339-3051,214-241-n41 
Austin, WyIe labs. .................... 512-834-9957 
Dallas, Future Elclms. ................ 214-437-2437 
Dellas, Hal~ Corporate. . . • . . . . . . . 214-343-5000 
Dallas, Hall-Mark EIctms. ........... '. . 214-553-4300 
Dallas, Schweber Elclms. ...•......... 214-661-5010 
Dellas, Time EIctms. .................. 214-241-7441 
Dallas, WyIe labs. .................... 214-235-9953 
Ft Worth, Allied Elctms. . . . . . • . . . . • . •. . 817-336-5401 
Houston, Hall-Mark EIctms. ........... 713-781-6100 
Houston, Hamilton! Avnet Elclms. .. . .. 713-24()-n33 
Houston, Schweber ElcIms............ 713-784-3600 
Houston, lime EIcIms. .. . • . . • . . •• . . . . . 713-530-0800 
Houston, Wyle Labs. .. .. .. .. .. .. .. .... 713-878-9953 
Irving, Hamilton!Avnet EicIms. .•...•.. 214-5so-n55 
SeIt Lake City, Bell Inds. .............. 801-972-6969 
SeIt Lake City, Future EIcIms. •.•. . . • .. 801-972-6489 
SeIt Lake City, Hamilton! AVIl9I EIcIms. 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 801-972-2800 

lIT SeIt Lake City, lime EIctms. .......... 801-973-8181 
lIT Salt Lake City, Wyle labs. ............ 801-974-9953 
lIT West Valley City, HaI~Mark EIcIms. .,. 801-972-1008 
WA Bellevue, Aimee ElcIms. Corp. ........ 206-643-9992 
WA Bellevue, Beillnds. ................... 206-747-1515 
WA Bellevue, Future EIcIms. .............. 206-881-8199 
WA Bellevue, Hamilton! Avnet EIctms. .. ... 206-643-3950 
WA Bellevue, WyIe Labs. .. .. .. .. .. .. .. .. .. 206-453-8300 
WA Redmond, Time EIctms. .............. 206-882-1600 
WI Brookfield, Schweber EIClms. ••....... 414-784-9020 
WI New Berlin, Hall-Mark EIcIms. ........ 414-797-7644 
WI New BerMn, HamiMon!Avnet EIcIms. .. 414-764-4510 
WI New BerRn, Schweber EIcIms. ........ 414-784-9020 
WI Waukesha, Bellinds. ................. 414-547-8879 
WI Waukesha, Future Elclms. ............ 414-786-1864 
Can Bunlaby, BC, HamiRon! Avnet Int'l Cenada Ltd. 

., .. ... .•..... .. .....•. . ...•.. .. ....... 604-437-6667 
Can Calgary, Alberta, Future EIctms. .. . . . •. . 403-235-5325 
Can Calgary, Alberta, Hamilton! Avnet Intl Canada Ltd. 

· .. .. .. . .. .. .. .. . . .. . .. .. . . .. .... .. .. .. 403-25Q-9360 
Can Calgary, Alberta, Saynor Vereh ...•.•. 403-255-9550 
Can Don MillS, Ont. Saynor Vereh •. . .. .. .. 416-445-0723 
Can Downsview, Ont. Future EIctms. ...... 416-636-4771 
Can Edmonton, Alberta, Future Elctms. .••. 403-488-0974 
Can Edmonton, Alberta, Saynor Vereh .•... 403-461-2222 
Can Mississauga, 0nL. Hamilton! Avnet Int'l Cenada Ltd. 

....................................... 416-8n-7432 
Can Montreal, Que., Future EIcIms. ........ 514-694-n1 0 
Can Montreal, Que., Hamilton! AVIl9I Elclms. 

....................................... 514-335-1000 

Can Nepean, 0nL. Hamilton!Avnetlnt'l Canada lid. 
....................................... 613-226-1700 

Can Nepean, 0nL. Saynor Vereh .......... 613-726-8884 
Can OttaWa, Ont. Future EIctms. .......... 613-820-8313 
Can Vancouver, BC, Future ElcIms. ........ 604-294-1186 
Can Vancouver, BC, Hamilton! Avnet EIctms. ' 

.... .. .. .. . .. .. .. .. . .. .... .. .... .... .. . 604-437-8887 
Can Vancouver, BC, Saynor Vereh ..••..•. 604-873-3211 
Can Willowdale, 0nL. Electro Sonic, Inc. ... 416-494-1666 
Can Winnipeg, Manitoba, Future EIctms. ... 204-786-n11 
Can WlIlnipeg. Manitoba, Saynor Vereh • . • . 203-633-6190 

Motorola Samioonductor Sales Offices 
AZ Phoenix.. .. .. .. .. . .. .. .. .. .. .. .... . .. 602-244-7100 
CA Agoura Hills .......................... 818-706-1929 
CA Los Angeles .......................... 213-417-8648 
CA Orange...... ......................... 714-834-2644 
CA Sacramento.......................... 916-922-7152 
CA San Diego .......... ..... ............. 618-560-5226 
CA San Jose ........ .. . .. .. .. ... .. .. .. .. . 408-985-0510 
CO Colorado Springs .. .. .. .. .. .. .. .. .. ... 303-598-7404 
CO Denver.. ... .. .. .. .. .. .. .. .. . .... .. .. . 303-337-3434 
CT Wal6ng1ord........................... 203-264-0810 
FL Maitland.. .. .. .. .. .. .... .. . ...... . .. .. 305-B26-263B 
FL ~ Bch.!Ft Lauderdale ........ 305-486-9nS 
GA Atlanta. ; .. .. .... .. .. .. .. .. .. .. .. .. .. • 404-449-3875 
IL Chicago!Schaumburg................ 312-49()-9500 
IN Ft Wayne ............................ 218-484-0436 
IN Indianapolis .......................... 317-648-7060 
IN Kokomo. • .. .... .. .. .. .. .. .. .. .. .. .. .. • 317-457-6634 
IA Cedar Rapids • ............. ........... 3t8-373-1328 
KS Kansas City!Mission ................. 913-384-3050 
MD Hyattsville............................ 301-577-2600 
MA Marlborough .......................... 617-481-8100 
MA Wobum .............................. 617-932-9700 
MI Detroit!Westland.. .. .. .. .. .... .. .. .. . 313-261-6200 
MN Minneapols .......................... 612-941-8800 
MO St Louis .............................. 314-872'7881 
NJ Hackensack.......................... 201-4118-1200 
NY Fairport.. .. .. .. . .. .. .. .. . .. . .. .. .. .. .. 716-425-4000 
NY Hauppauge.. .. .. .. .. .. .. .. .... .. .. .. . 516-361-7000 
NY Poughkeepsie!Fishkill.. .. .. .. .. .. .... 914-473-8102 
NC Raleigh.. .. .. .. .. .. .. .... .. .. .. .. . .. .. 919-876-6025 
OH Cleveland.. .... .. .... .. .... .. .. .. .. .. 216-348-3100 
OH COlumbus!Worthington............... 614-646-9460 
OH Deyton............................... 513-294-2231 
OH 1;ulsa.. .. .. .. .. .. .. .. .. .. . .. .... .. .... 513-436-6800 
OK Portland.... .. .. .. .. .. .. .. .. .... .. .... 918-664-5233 
PA PhiladelphielHorsha/n ................ 215-443-9400 
TN Knoxville.... ........ .... ....... ...... 615-690-5593 
TX Austin ............................. ,.. 512-452-7673 
TX Houston.................. ...... ...... 713-783-6402 
TX Irving ................................. 214-sso-onO 
TX Richardson.. .. ....................... 214-698-3900 
VA Charlottesville.. .. .. .. .. .. .. .. .. .... .. 604-9n-3691 
WA Bellevue .............................. 206-454-4160 
WA SeaI1le ............................... 206-822-9960 
WI MilWaukee!Brookfield................ 414-792-0122 
Can Montreal, Qua........................ 514-731-8881 
Can OttaWa, Ont .......................... 613-226-3491 
Can Toronto, Ont ......................... 416-497-8181 
Can Vancouver, Be ....................... 604-434-9134 
Can Winnipeg. Manitoba .. . .. .. .. . .. .. .... • 204-783-3388 

Motorola Component Representatives 
NV Reno, Galena Technology Grp. ....... 702-786-5030 
NM Albuquerque, S & S Technologies, Inc. 

.. . .. .... .. . .. .. .. .. .. .. .. .. .. .... .. ... 505-255-5599 
WA Spokane, Doug Kenley ............... 508-924-2322 

Hybrid Components Resellars 
CA Elmo Serniconductor Corp. ........... 8.18-768-7400 
CA Semi Dice ............................ 213-594-4631 
MA Massachusetts Components Inc. ..... 617-535-7270 
MA Sertech Labs Inc. ..................... 617-531-8673 
TX Minco Technology Labs Inc. .......... 512-338-3436 

MOTOR TECHNOLOGY, INC., 2798 Culver Ave., 
Dayton, OH 45429, Tel: 513-294-1041, FAX: 513-294-
8336; Empl: 35 .......................... 801284-1281 

Local Sales Offices & Reps 
OH Deyton, Motor Technology, Inc. ....... 513-294-1041 

MOTOR-TRONICS, INC. 2142 Industrial CI., Bldg. 'P, 
Vista, CA 92083, Tel: 618-727-7430; SIs. Mgr" Bill Unko 

Distributor 

MOUSER ELECTRONICS, 11433 Woodside Ave., 
Santee. CA 92071, Tel: 618-448-2222, lWX: 910-331-
1175; EmpL: 200; SIs. Mgr" J. L Kahler 

750 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 . 



Manufacturers and Sales Offices Directory 
MOUSER aECTRONICS, 2401 Hwy. 287 North, 

Mansfield, TX 76063, Tel: 800-346-6873, FAX: 817-483-
0931; Empl: 200; SIs. Mgr: J. Treadway 

MOXNESS PRODUCTS, INC., Versa Technologies, 
1914 Indiana St, Racine, WI 53405, Tel: 414-554-5050, 
800-558-5706, FAX: 414-554-2321; Empl: 300; Sis. Mgr; 
Ronald M. Buono; Dist. Mgr: Ronald M. Buono 

MPB CORP, Miniature Precision Bearings Div, 
Precision Park, Keene, NH 03431, Tel: 603-352-0310, 
TWX: 71~1801;EIl1ll: 1600; Dist.Mgr;R. F.Chartier 

M P C, 150 S. Harbor Blvd Un~ J, Santa Ana, CA 92704, Tel: 
714-775-0211, FAX: 714-775-1674; Empl: 25; SIs. Mgr; 
Sam Granat 

MPC, Div. of Consuning Systems, 638 Main St, 
Danville, NH 03819, Tel: 603-642-5913, FAX: 6~-
5913; SIs. Mgt: W. Morse ..................... 001921 

Local Distributors 
TN Knoxville, Indl EIcIms. ................ 615-573-7135 

MRL, Missouri Research Labs., 3BOO west Clay, St 
Charles, MO 63301, Tel: 314-946-6900, 1-800-325-0223, 
FAX: 314-94&2660; EIl1ll: 100; Sis. Mgr; Virgil Beer 

MSC TECHNOLOGIES, INC, 2600 San Tomas 
Expressway, Santa Clara, CA 95051, Tel: 40&-988-0211, 
TELEX: 467848; SIs. Mgr: David Wilkowski; Dist. Mgr; 
Alan Pettit 

MSI ELECTRONICS, INC, 34-32 57th St., Woodside, NY 
11377, Tel: 718-672-6500, TELEX: 426407, FAX: 718-397-
0972; FSC No.: 18518; Empl: 22; SIs. Mgr; A. Lederman 

Local Sales Offices & Reps 
IU. Huntsville, Murcota .....••..•......... 205-539-8476 
PiZ Mesa, Fetty/Schoenduve ............. 602-241-9009 
CA. San Diego, Fetty/Schoenduve ........ 619-292-5136 
CA EI Segundo, Fetty/Schoenduve •..•.•• 213-322-4991 
CA Palo Alto, Tri-Rep .... . .. . .. .. .. .. .. .. • 415-965-1822 
FL Brandon, R C. Simon & Co ............ 813-689-8524 
FL Ughthouse PI, R. C. Simon & Co. .. . . . 305-941 -2757 
IL Arlington Hgts., Phoenix EIcIms. ....•. 312-394-4422 
IN Ft Wayne, Menze Sis. Inc. ............ 219-747-5616 
MD Laure~ CSOS Inc. ......... .. .. .. .. .... 301 -792-9650 
MA Framingham, 510ne Camp. Sis. ....... 508-875-3266 

. MO Grandview, RR Burton & Assoc. ..... 816-763-5385 
NC Wmston-Salam, Murcota .. .. .. .. .. .. .. 919-722-9445 
TX Richardson, Eagle Mktg. Inc. .......... 214-238-5383 
WA Bellevue, caruso & Co. ............... 206-455-8811 
Can St Laurent, Que., Componetics Ltd. ... 514-334-1464 

MTE CORP, 7901 W. Clinton Ave., P.O. Box 23957, 
Milwaukee, WI 53223, Tel: 414-358-5300; Sis. Mgr; T. 
Kettner 

MTI TECHNOLOGY CORPORA noN, 6385 Rose Lane, 
Cerpinteria, CA 93013, Tel: 805-884-6676, FAX: 805-684-
6319; SIs. Mgr: William Henrikson 

FAJ<:605-665-1709 
M-TRON INDUSTRIES, P.O. Box 630, E. Hwy. 50, 

Yankton, SO 57078, Tel: 805-685-9321, TWX: 91()-668-
3603; FSC No.: 23875; Empl: 150; SIs. Mgr: S. D. Sinkler 
. . .. ................... . . . .. . .. ... ..... . ... A-1438-1439 

Local Sales Offices & Reps 
IU. Huntsville, Hughes Assocs. ........... 205-533-9108 
PiZ Phoenix, Howe & Howe Sis., Inc. . .. . .. 602-264-7971 
CA Santa Clara, Electec Sis. Inc. • . . . . . . . . • 408-496-0706 
CA Thousand Oaks, SC Cubed . . . . . . . . . . . 805-496-7307 
CA Tustin, SC Cubed ..................... 714-731-9206 
CO Littleton, Simpson Assoc. ............. 303-794-8381 
CT Broad Brook, CompIech .............. 203-623-8014 
FL Ft LauderdeIe, OXI of Florida .•.. . . . •• 305-978-0120 
FL Orlando, QXI of FL ................... 407-423-3882 
FL St Petersburg, QXI of Florida ......... 813-894-4556 
GA NoIcross, Hughes Assocs. .. .. .. .. .. .. 404-662-1587 
IL Arlington Hgis., KMA SIs. ............. 312-398-5300 
IN Ft Wayne, Alpha Tech, Inc. ........... 219-447..Q040 
IA West Des Moines, SPS Assoc. . .. . . • . • 515-225-0607 
KS OIa1he, SPS Assoc. ................... 913-764-4460 
KS WICh~ SPS Assocs. ................. 316-733-4415 
MD Hunt Valley, Eagle Sis. .• .....•.. .. .••• 301-666-3930 
MA Tyngsboro, CompIech, Inc. • . . • . . . . . • . . 50&649-3030 
MI Farmington Hills, Tritech SIs., Inc. ..•.. 313-553-3370 

MN Eden Prairie, Com-Tek Sis. .......... . 
MS Corinth, Hughes Assocs. Inc. ........ .. 
MO E.arth C~, SPS Assoc. .............. .. 
NE Panama, SPS Assoc. ............... .. 
NJ E. Brunswick, Winch Sis. Assocs. .... . 
NJ MarHon, Naudain Assoc., Inc. ....•..•. 
NM Albuquerque, Synlech .............. .. 
NY Pittsford, James E. Zimmerman Sis. .. . 
NY Plainview, Winch Sis. Assocs. ........ . 
NC Raleigh, Blue Ridge Sis. ............ .. 
OH Dayton, Lyons Corp. ................ .. 
OH Richfield, Lyons Corp. ............... .. 
OH Westerville, Lyons Corp ..........•..•. 
TN Jonesboro, Hughes Assocs. ....•..... 
TX Austin, Texoma Tech. SIs. .......... .. 
TX Freeport, Texoma Tech. SIs. ......... . 
TX Houston, Texoma Tech. Sis. ........ .. 
TX Richardson, Texoma Tech. Sis. ...... . 
UT Midvale, Simpson Assoc. ............ . 
WA Redmond, Quadra Sis. .............. .. 
WI Milwaukee, KMA SIs. ............... .. 
Can Mississaqua, Ontario, John Weiss Co. 

I ...................................... . 
Can ottawa, On!, John Weiss Co. . ....•... 
Can St Laurent, Quebec, John Weiss Co. 

Can Vancouver, B. C, John Weiss Co. ..... 

Local Distributors 

612-941-7181 
601-287-2915 
314-291-0520 
913-764-4460 
20H113-1515 
809-983-5300 
505-268-7951 
716-381-3186 
516-681-3163 
919-876-1883 
513-278-0714 
218-659-9224 
614-895-1447 
205-533-9108 
512-441-1771 
409-233-8192 
713-462-1432 
214-238-8127 
801-566-3691 
206-883-3550 
414-259-1771 

416-673-0011 
613-825-0545 

514-377-5022 
604-873-1112 

AL Huntsville, Bellinds. .................. 205-837-1074 
IU. Huntsville, Pioneer EIcIms. ......•...•. 205-837-9300 
PiZ Phoenix, 51erling Elect ............... 602-268-2121 
PiZ Phoenix, Wyle Distr. Grp. ............. 602-437-2086 
PiZ Tempe, Bell Inds. ..................... 602-966-7800 
AR Little Rock, Carfton-Bates •.. " ..•.. '" 501-562-9100 
CA Agoura Hills, Western Micro .......... 818-707-0377 
CA calabasas, WyIe Labs. .. .. .. .. .. • .. .. . 818-880-9000 
CA Chatsworth, Image EIcIms. ........... 818-407-8850 
CA EI Segundo, Wyle Labs. .. .. .. .. .. .. ... 213-322-8100 
CA Fullerton, Pyramid EIcIms. ............ 714-773-0781 
CA Garden Grove, Bellinds. .......... .... 714-895-7801 
CA Gardena, Bellinds. ................... 213-515-1800 
CA Irvine, Wyle ..... .. .. .. .. .. .. .. . .. .. ... 714-883-9953 
CA Los Angeles, Bellinds. .. .... • .. .. .. ... 218-626-6778 
CA Orange, Western Micro ............... 714-637-0200 
CA Rancho Cordova, Wyle ............... 918-638-5282 
CA Roseville, Bellinds. ................... 916-652-0414 
CA San Diego, Belllnds. .................. 619-268-1277 
CA San Diego, Image Elctms. ............ 619-271-8555 
CA San Diego, Western Micro ..........•. 618-453-8430 
CA San Diego, Wyle ...................... 619-565-9171 
CA San Jose, Compass CoI1ll8. .......... 408-432-7525 
CA Santa Clara, Pyramid ................. 40&-727-9810 
CA Santa Clara, Wyle Distr. Grp. .......... 408-727-2500 
CA S1anton, Inductive Camp/Crystal ..... 714-828-3420 
CA SUnnyvale, Bell Inds. .. .. .. .. .. .. .. .. .. 408-734-8570 
CA Thousand Oaks, Bell Inds. ......•..... 805-499-6821 
CA Tustin, Image Elctms. ........... : .. ... 714-259-0900 
CO Englewood, S1erling Elctrns. .•.....•.. 303-792-3939 
CO Thornton, WyIe Distr. Grp. ............ 303-457-9953 
CO Wheatridge, Bell Inds. .. .. .. .. .. .. .. ... 303-424-1985 
CT E. Haven, J. V. EIcIms. ................ 203-469-2321 
CT Norwalk, Pioneer Elctms. ............. 203-853-1515 
FL Altamonte Springs. Pion_ ....•...... 407-834-9090 
FL Deerfield Bch., Bell Inds. .............. 305-421-1997 
FL Deerfield Beach, Pion_ EIcIms. •.... 305-428-6877 
FL Largo, Bellinds. ...................... 813-541-4434 
GA Norcross, Bellinds. ................... 404-882-0923 
GA NoIcross, Piorl$f EIcIms. ............ 404-448-1711 
IL Addison, Pioneer Elctrns. ............. 312-495-9680 
IL Elk Grove VI., Bellinds. ............... 312-640-1910 
IL Rosemont, Advent EIcIms. ............ 312-297-8200 
IL Urbana, Batllnds. ..................... 217-328-1077 
IN Ft Wayne, Bellinds. .................. 219-423-3422 
IN Indianapolis, Advent .................. 317-872-4910 
IN Indianapolis, Bellinds. ................ 317-875-8200 
IN Indianapolis, Pion_ EIcIms. ......... 317-649-7300 
lA' Cedar Rapids, Advent ................ 319-363-0221 
IA Cedar Rapids, Bellinds. .............. 319-395-0730 
KS Lenexa, PionMr EIcIms. .............. 913-492-0500 
MD Baltimore, Rasco Washington. . . . . • . .• 301 -529-0500 
MD Beltsville, Rasco/Wash. .............. 301-937-9100 
MD Gai1hersburg, Pioneer ................ 301-921 -0660 
MA Billerica, A. W. Mayer Co. Inc. ...•..... 508-229-2255 
MA Lexington, Pioneer Elctms. ............ 617-861-9200 
MA Wilmington, J.V. EIc1rns. .•......•.•• '" 508-657-8523 
MA Winchester, Bellinds. .. .. .. .. .. .. .. ... 617-729-5800 
MI Ann Artlor, Bell Inds. .................. 313-971 -9093 
MI Farmington Hills, Advent EIec. ........ 313-477-1850 
MI Grand Rapids, Pion_ Elctms......... 616-698-1800 
MI Uvonia, Pioneer Elctms. .............. 313-525-1600 
MN Bloomington, All American ............ 612-884-2220 
MN Eden Prairie, Pion_ ................. 612-944-3355 
MN Hibbing, Minntech EIcIms. ....•..•..•. 218-262-5228 
MN Minneapois, Stark Elec. .............. 612-332-1325 
MO 51 Louis, Ric>-tronics .................. 314-576-9816 
NH Hudson, Bellinds. .................... 603-882-1133 
NH Nashua, Brevan EIcIms. ........•...... 603-889-7230 
NJ Ber1in, GCI. .. .. .. .. .. .. .. .. .. .. .. .. .. • 609-768-6767 

MUELLE 
NJ Mt Laurel, PAC. EIcIms. .............. 609-234-1940 
NJ Pinebrook, Pioneer EIcIms. .... ;...... 201-575-3510 
NM Albuquerque, Bell Inds. .......••...... 505-292-2700 
NM Albuquerque, S1erHng Elect • . . • . . • • . .. 505-884-1900 
NY Bingham1on, PionMr EIcIms. ......... 607-722-9300 
NY Bohemia, Key Camps. Inc. ............ 516-567-7500 
NY Failport, Pioneer ...................... 716-381-7070 
NY Farmingdale, Bellinds. ................ 518-752-9303 
NY Ronkonkoma, M-Tron Camps. ........ 518-467-5100 
NY S10ny Brook, Dove EIcIms. ........... 516-689-7733 
NY Woodbury, Pioneer EIcIms. .•......... 518-921-1!7oo 
NC Charlotte, Pioneer EIctms. ............ 704-527-8188 
NC Durham, Pioneer EIcIms. •......•..... 919-544-5400 
NC Raleigh, Century EIcIms. .............. 919-782-2116 
NC Raleigh, QC Southeast Inc. ........... 919-876-7767 
OH Cleveland, Pioneer EIcIms. ........... 218-587-3600 
OH Dayton, Bellinds. (Industrial) ..•. . . • . .. 513-435-8880 
OH Dayton, Bellinds. (Military) ............ 513-434-8231 
OH Dayton, PionMr EIcIms. .............. 513-236-9900 
OK Oklahoma C~, Radio Inc. ............ 405-789-0741 
OK Tulsa, Altair........................... 918-252-5781 
OK Tulsa, Radio Inc. ...................... 918-587-9123 
OR Hillsboro, WyIe Dish'. Grp. ..•........•. 503-640-6000 
OR Lake Oswego, Bellinds. ............... 503-241-4115 
PA Horsham, Pioneer EIcIms. ............ 215-674-4000 
PA Norristown, Century EIec. ............. 215-631-5400 
PA Pittsburgh, PionMr EIcIms. ........... 412-782-2300 
TN Nashville, Bellinds. ................... 615-367-4400 
TX Austin, Altair .......................... 512-837-4970 
TX Austin, Pioneer ....................... 512-835-4000 
TX Austin, WyIe Distr. .................... 512-834-9957 
TX Dalles, Pion_ EIcIms. ............... 214-386-7300 
TX Houston, Altair .... .. .. .. .. .. .. .. .. . .. . 713-462-3029 
TX Houston, Pioneer ..................... 713-968-5555 
TX Houston, WyIe Laboratories .......... 713-879-9953 
TX Richardson, Altair ..................... 214-231-5186 
TX Richardson, Bellinds. .......... .. ..... 214-69<Hl466 
TX Richardson, WyIe Electric............. 214-235-9953 
UT Salt Lake C~, Bell Inds. .............. 601 -255-9611 
UT Salt Lake C~, Standard Supp. •.. . . . . • 801-486-3371 
UT SaH Lake~, WyIe Distr. Grp. ......•. 801-974-9953 
VA Herndon, 51erling EIcIms. ............. 703-742-8400 
VA Richmond, S1erling EIcIms. ........... 804-226-2190 
WA Bellevue, Bell Inds. ................... 208-885-9963 
WA Kent, Pyramid EIec. ................... 208-872-5600 
WA Redmond, Priebe EIcIms. ............. 208-881-2363 
WA Redmond, WyIe Distr. Grp. ............ 208-881-1150 
WI Milwaukee, Marsh Elect .............. 414-475-6000 
WI Waukesha, Bellinds. ................. 414-547-8879 
Can Brampton, On!, Zentronics............ 416-451-9600 
Can Burnaby, Be, RAE Ltd. .............. 604-291-8866 
Can Calgary, AS, Cardinal EIec. Ltd. .•..... 306-934-3443 
Can Calgary, AS, R-A-E Ltd. ............... 403-253-8575 
Can Calgary, AS, Saynor Varah . . • . . . . . . . . . 403-255-9550 
Can Calgary, AS, Zentronics .•. . . . . . . . . . . .. 403-295-8838 
Can Concord, On!, RAE Ltd. ............. 416-736-1144 
Can Dartmouth, NS, RAE Ltd. ............ 902-465-2350 
Can Don Mills, Ont, Saynor Varah ......... 418-445-0723 
Can EcImonton, AS, RAE Ltd. ............. 403-451-4001 
Can Edmonton, AS, Zentronics .•......•... 403-484-1869 
Can Edmonton, AlB, Cardinal Elec. ......• 403-483-8288 
Can Moncton, NB, RAE Ltd. .............. 508-857-8011 
Can Montreal, Que., Versatech ............ 514-481-()196 
Can Nepean, Ont, R-A-E- Ltd. ............. 613-228-7406 
Can Nepean, On!, Zentronics.............. 613-226-8840 
Can Richmond, B.C, Saynor Varah ..•..... 884-273-2911 
Can Richmond, B.c.. Zentronics .. ;........ 804-273-5575 
Can Saskatoon, SK, Cardinal EIec. Ltd. .•.• 308-934-3443 
Can Saskatoon, SK, RAE Ltd. ............ 306-933-2888 
Can St Laurent, as. R-A-E Ltd. ............ 514-335-7697 
Can Willowdale, Ontario, Electro Sonic .... 418-494-1666 
Can Winnepeg, MB, ZenIroniCs •.•.•.•..•.. 204-694-1957 
Can Wmnepeg, MN, Saynor Varah .•...•..• 204-783-3105 
Can Winnipeg, MN, RAE Ltd. ............. 204-786-8401 

MTS SYSTEMS, Box 24012, MinneapOlis, MN 55424, Tel: 
612-937-4000, TELEX: 163548 MULAM Dl., FAX: 214-
333-3533; EmpL: 1300; SIs. Mgr; Ted Beaudoin 

FAJ<: 216-771-3068 
MUELLER ELEC. CO" 1583 E. 31st St., Cleveland, OH 

44114, Tel: 216-771-5225; Empt: 156; SIs. Mgr; J. E. 
WISOOSki •.•.•..•...•.••.•....••...•....•. C-1452-1458 

Local Sales Offices & Reps 
PiZ Phoenix, The Heath Grp. ............. 602-248-9091 
CA Gardena, Ungar Sis. Assocs. .. . . . . • . .. 213-532-6837 
CA Mountainview,DeI BucchialOnken .. , 415-965-8045 
GA Buckhead, MIg. Sis. & Mktg. . • . • . . . • . . . 404-342-3503 
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MUELLE 
L Bensenville, Heighway Tech. Sis. ..•.. 312-860-7900 
IN Indianapolis, M & L EIcIms. .....•..•.. 317-359-4742 
MD Randallstown, Chesapeake Inds. ... ... 301-653,0476 
MA Adams, Richard W. Bieniek Assccs. ... 413-743-4164 
MA Lynnfield, K-.e Sis. Co. •......... ;.. 617-245-9400 
MA Springfield. ~ Sis. Co. ............ 413-525-1049 
MI Royal Oek; Hilitronics ..•..•..•...• . . .. 313-435-0920 
MN Minneapolis, Boerger & Assccs........ 612-561-2619 
MS Hattiesburg. MIg. SIs. & MkIg. ......... 601-264-4755 
MO St Louis, ThOmas L. Dowell & A8soc. 

NJ Clifton, RO.L Sis. Co. ................ . 
NJ Medford. CharJ1lion EIctJJl& .......... . 
NY ~,Richard W. BieI\iek ....... . 
OR Portland, Jud Lebrun Co. ............ . 
PA Pittsburgh. F. P. Yarussi Co. ......... . 
SC Ft lawn, Electronic Specialists Co. .. . 
TN MerT¢is, Mig. Sis. & MkIg. .......... . 
TX Austin, SW Mklg. Assccs. ............ . 
TX Dallas, SW MkIg. Assccs. ............ . 
TX HoI!ston. SW MkIg. Assccs. .......... . 
can Mar1<ham, ant, Birtle MkIg. Inc. •...... 

I.Dc8l Distlibutcls 

314-849-4234 
201-340-1515 
609-983-0932 
716-342-3098 
503-244-6805 
412-221-1717 
603-672-4454 
901-377-5382 
512-22s-6010 
214-341-8631 
713-537-8166 
41&477-7722 

AL Lafayette, Ralph's. EIcIms. . .. ... .• . .. .. 318-233-0105 
AZ. Tucson, Electronic City ......•........ 602-822-1173 
AR LiItIe Rock, GarIton Bates Co. ......... 501-562-9100 
CA Covina, SeIecta-Switch ............... 600-722-8445 
CO Denver, Ryall EIec. ......•............ 303-629-7721 
FL Orlando, EMSCO/Hammond ......... 407-848-6060 
IL Bensenville, Ohio Test Equip. ....•.... 312-860-7900 
IA Cedar Rapids, Dee EIcIms. ........... 319-365-7551 
MO Rockville, Gapitol Radio Wholesale .•. 301-881-2270 
MA Hingham, Sager EIcIrI. Supp. . . . . . . . . .. 617-749-8700 
MI Uvonia, Chelsea Inds. ................ 313-525-1155 
MN Minneapolis, Stark EIctm Supp. Co. ... 612-332-1325 
MO Maryland Hgts., Chelsea Inds. ... . . . . .. 314-997-7709 
NE Uncoln, Scott EIctm Supp. Corp. ..•. .. 402-46&-8221 
NJ South Hackensack, Nassor EIec. Supp. Co. 

..•.................................... 201-841-3737 
NY ~,MasOne EIec. .• . .. ... .. .. .. 718-548-5373 
OH Dayton, Carver Supp. ....•............ 513-461-9673 
PA York, York EIcIrI. Supp. ............... 717-843-9991 
SC Charleston, cameron & Ba1kIey Co. •.• 803-554-9550 
TX Fl Worth, Allied EIcIms. ... .. ... . .. .... 817-265-9341 
UT SaH Lake City, Kimball EIcIms. . ... .... 801-328-2075 
WA Seattle, Radar EIec. Co. . . .. ....... . ... 206-282-2511 
WV Huntington, Stale EIec. Supp. ......... 304-523-7491 
WI . Milwaukee, Marsh EIcIms. .........•.. 414-475-6000 
can . Downsview, ant, Westbum IndL EnIp<s. Lid. 

... ..•......... ..•.. ............. .••.•. 416-835-2950 

MUL Tl-AMP CORP. TBG, 4271 Bronze Way, Dallas, TX 
75237, Tel: 214-333-3201, TElEX: 163548 MULAM OL, 
FAX: 214-333-3533; ErnpL: 350;. SIs. Mgr: Robert D. 
Ubbey 

MULTICOMP" INC, 3005 S.W. 1541h No. 3, Beaverton, 
OR 97006, Tel: 503-82&4200, FAX: 503-643-4889; EmpL: 
150 ••.....•.........•.......... A'1125, 2362; 001923 

MULTI-CONTACT USA, 616 Davis St, Santa Rosa, CA 
95401, Tel: 707-575-7575, FAX: 707-575-7573; SIs. Mg,: 
WaKer Roberts; Dist. Mgr: WaKer Roberts 
.. ... .. ... .. . . . .. .. .. . .. . .. . ... . . ...•. . . . .. C'1460-1462 

MUL TlCORE SOLDERS, Cantiague Rock Ad., Westbury, 
NY 11590, Tel: 516-334-7997, TWX: 510-222-5185, FAX: 
516-334-7098; ErnpL: 1000 

MULTIPOWER, INC., MuHiComp., Inc., 3005 S.W. 
1541h Terrace No. 1, Beaverton, OR 97006, Tel: 503-648-
4700, FAX: 503-643-4889; FSC No.: 75498; EmpL: 24 
................................. A'1125, 2362; 001923 

I.Dc8l Sales Offices & Reps 
OR Beaverton, MulliPower, Inc. ...•..•..•. 503-64&4700 

MULTI PRODUCTS INTERNATIONAl., 218 Uttle 
Falls Ad., P.O. Box 238, Cedar Grove, NJ 07009, Tel: 201-
239-8183, TElEX: 219289, FAX: 201-239-8449; EmpL: 25; 
SIs. Mg,: LeRoy Gray ..•.....• A'1134, 2363; 001924 

I.Dc8l Sales Offices & Reps 
CA Santa Clara, Nova Tronix ..........•.. 408-727-9530 
CA Westminster, West EIctm Sis. ...... ,. 714-898-0120, 
UT Ogden, Taylor MkIg. ........ ; ......... 801-548-9570, 
FL Longwood, EIctm MIg$. Agt ...•...... 305-662-1202, 
GA Lawrenceville, Tel< Rep MkIg. ......... 404-963-1600 
IL Des Plaines, Esco Assccs. ............ 312-296-5310 
IN Franldo<t, c-s EIcIms. Sis. .........•.. 317-859-1874 
KS Overland Park, EIectri-Rep ..•.. . . . . . . . 913-649-2166 
MD Ellicott City, Eastern Tech. Corp. ...•.. 301-461-7720 
MA Norwood, Mac Innis Co. .............. 617-762-8090 
MI lathrup VI., R C. Nordstrom & Co. .... 313-559-7373 
MN St Pau~ Proud Inds. .•...•..........•. 612-846-9428 
NJ Cedar Grove, L.egIonic$ Assccs. ...... 201-239-4098 
NY Fairport, Hi Tec Sis. ....•..•...•.....•. 716-223-5922, 
OH Deyton, KW. EIctm. .•..•.•..........•. 513-890-2150 

Manufacturers and Sales Offices Directory 
TX Dallas, MGR EIcIms. ..••.••. . . . . • . . . . . 214-238-5246 
WA Bellevue, Eitech •.........•........... 206-643-4330 
can Lachine, Bytewide MkIg. ..•.....•...•. 514-83&4121 

MULTI-TECH SYSTEMS, INC. 2205 Woodale Dr. 
MoundS V_, MN 55112, Tel: 612-785-3500, 800-328-
9717, FAX: 612-785-9874; ErnpL: 170; SIs. Mgr:ThOmas 
Heimerman; Dist. Mgr: Peter Hanlonl Jan Hubbardl Jim 
StackIie 

MUL TIWIRE DIVISION, Kollmorgen Corp., 250 Miller 
Place, Hicksville, NY 11801, Tel: 518-933-8300, TWX: 510-
223-0839; ErnpL: 500; SIs. Mgt: Frank MeIacci6 

MUPAC CORP., carlo Gavazzi Co.. 10 M~pac Dr. 
Brockton, MA 02401, Tel: 508-588-6110, FAX: 508-588-
0498; ErnpL: 130; SIs. Mgr:. James L Gallagher 
•..•...•.•.........•..•....... C'1060-1061, 1716-1717 

I.Dc8l Sales Offices & Reps 
AL Huntsville, EIec. Man Assccs. ........ . 
AZ. T~ Piper Sis. ...•..•..••....• ; ... . 
CA Burbank, Gemini Assccs. ............ . 
CA Los AIamitas, Gemini Assccs. ........ . 
CA San Diego, Hadden Assccs. Inc. •...•• 
CA Santa Clara, Interconnect Sis. Grp. ..•. 
CA Sepulveda, Gemini Assccs. .......... . 
CA Sunnyvale, Computer Modules .....•. 
CA Tustin, Gemini Assocs. .............. . 
CA West Covina, Mupac - West .Coast Off. 

205-83Q-403O 

802-949-0046 
818-646-2633 
213-594-9618 
619-565-9444 
408-980-1166 
818-891-1000 
408-737-7727 
714-838-1675 

213-960-3042 
CO Longmont. Piper Sis. Co. . . . . . . . . . . . . . . 303-443-5337 
FL Jupiter, Southern EIcIms. Sis. Co. ..... 305-744-0028 
FL Melbourne, Southern EIctm. Sis. ...... 407-242-9661 
GA Norcross, Macro MkIg. Assccs. ....... 404-662-5580 
IL Hoffman Estates; Micro-Tex ......•... 312-382-3001 
IL Hoffman Estates, Micro-Tex. Inc. ...•.. 312-382-3001 
IN Batesville, Applied Data MgI. •. . .. .. ... 317-257-8949 
MD Baltimore, Rep-Tron .....•.•........... 301-799-7490 
MA Brockton, Mupac Corp. ..•...•..•..... 508-588-6110 
MI Whitmore Lake, Applied Data MgI. .•.. 313-965-5859 
MN Minneapolis, L F. Green Assoc. ....... 612-571-8666 
MO Grandview, Digital Sys. Sis. .....•..... 816-765-3337 
NM Albuquerque, Piper Sis. Co. ........... 505-883-9090 

MN. Minneapolis, Stan Clothier Co, Inc. •.. , . 612-944-3458 
MO St Charles, C-Tron, Inc. '. .•••.. .••••.. 314-928-8078 
NJ Springfield. Racix, Inc. ................ 201-467-4970 
NY Fairport, Technology Sis. Inc. ...•.•... 718-223-7500 
NC RaJeigh, GIenWhite Assoc. .,......... 919-848-1931 
OH Dayton, KW EIectm Sis. Inc. ....•..... 513-890-2150 
OH Shaker Hgts., KW EIctm. SIs., Inc. ..... 216-481-9177 
OR Beaverton, Murata Erie .........•..... 503-64&4973 
PA Allison Park, KW EIcIm, Inc. .......... 412-487-4300 
TN Knoxville, Jack Harvey & Asscc., Inc. 

TX Austin, RAM EIec. Sis. Inc. .......... .. 
TX Richardson, RAM EIec. Sis. Inc. •.•...• 
UT Midvale, Front Range Mklg. ...••.....• 
VA Lynchburg. Glen WhIte Assccs. ...... . 
WA Kirkland, Murata Erie .•.•............. 
WI West Allis, MeIcom A8soc. Corp. •..•.• 
PR Halo Rev, Sarntronic Assocs., Inc. ....• 

Local Dist1ibutots 

615-524-7057 
512-345-2982 
214-669-9911 
801-588-2500 
804-385-8110 
208-827-8282 
414-478-1300 
809-766-0700 

AL Huntsville, Time EIcIms. ..•.•.....•..• 205-721-1133 
AZ. Phoenix, Future EIcIms. .......•...•.. 602-968-7140 
AZ. Phoenix, Sterling EIcIms. •.....•...•.. 602-268-2121 
AZ. T~ Acacia SIs./Deenco .••.••.•... 802-894-2874, 

602-882-9054 
AZ. T~ lime EIcIms. .•...•.....•..•.. 602-967-2000 
CA Agoura Hills, lime EIcIms. •.....•..•.. 818-707-2890 
CA Amarillo, Mi9aY EIcIms. . . • . . . • . • . . .• . 805-484-4055 
CA Anaheim, lime EIcIms. ............... 714-93N)911 
CA Chatsworth, Future EIcIms. ...•.....•. 818-772-8240 
CA Cha1sworth, Passive Technlg.......... 818-882-2277 
CA Chatsworth, lime EIcIms.............. 818-998-7200 
CA Garden Grove, NaIL EIcIms. Corp. ..•. 714-892-7749 
CA Inglewood, NewaJ1< EIctms., Inc. . . .•.•. 213-671-7377 
CA Irvine, Acacia SIs./Deenco ....•........ 213-971-2428, 

714-860-0834 
CA Irvine, Future EIcIms. ..••...•..•.•••.. 714-250-4141 
CA San Diego, Acacia SIs./Deenco ..••..• 619-565-4365 
CA San Diego, Future EIcIms. ..•.....•... 619-278-5020 
CA San Diego, lime EIcIms. .•.....•..•..• 619-588-1331 
CA San Jose, Future EIcIms. •...•.•.....• 408-434-1122 
CA San Jose, Future EIcIms. ............. 408-434-1114 
CA San Jose, Passive Technlg. . . . . . • . • . .. 408-435-5566 
CA Sunnyvale, Acacia SIs./Deenco ••.....• 408-745-7200, 

NY Great Neck, F & F MeIro, Inc. •.....•.. 516-482-4080 CA 
NY Syracuse, LabIronics ........•........ 315-455-7314 Sunnyvale, C&psco Sis. Inc. •..•...•.. 

Sunnyvale, Time EIcIms. .••....••.••.. 
Torrance, Tune EIcIms. .•.•.....•...•• 
Denver, NewaJ1< EIcIms. ...•.••....•.. 

91&442-5300 
408-734-3020 
408-734-9888 
213-320-0880 
303-757-3351 
303-792-3939 
303-799-8851 
303-232-2882 
303-421-()123 
203-271-3200 
203-878-5538 
203-265-3134 
305-484-7778 
407-841-8565 
407-847-5747 
404-448-9777 
404-448-1516 
4044484448 
312-253-1212 
312-784-5100 

OH Cincinnati, Applied Data MgI. •..•..... 513-579-8108 CA 
OK Tulsa, Milco MkIg., Inc. ..............•. 214-783-2716 CA 
OR Milwaukie, Comtec .....•..•.......... 503-654-8826 CO 
PA Norristown, RJI .........•..•.......... 215-631-1414 CO 
PA Pittsburgh, Applied Data MgI. .•....... 412-842-4202 CO 
TX Houston, Lear A8soc. ......••......•.. 713-488-7893 gg 
TX Richardson, Lear Assccs. ............. 214-231-5388 
TX Richardson, Milco Mklg. •............• 214-783-2716 CT 
TX Seagoville, Datta Comps. ............. 214-287-8333 CT 
UT SaH Lake City, Piper Sis. ......••..•... 801-466-9336 CT 
WA Bellevue, CornIec •.•.....•.........•.. 208-453-1188 ~ 
WI Waukesha, Micro-Tex. Inc. ...........• 414-542-5352 
Can Ontario,lndL Computer Prods. ....•... 418-649-1881 ~ 

MURATA ERIE NORTH AMERICA, INC., 2200 Lake 
PaJ1< Dr. Smyrna, GA 30080, Tel: 404-438-1300, TElEX: 
54-2329, TWX: 810-766-1531, FAX: 404-438-3030; EmpL: 
1800; SIs. Mg,: Jack Driscoll; Dis!. Mg,: Kenneth 
o'Connor 
••.•.•...•. A.1135-1139, 1440-1441, 1708-1709, 1852, 

1998-1999,2135-2137; B'1967; 001044-1046 

I.Dc8l Sales Offices & Reps 
AL Madison, Jack Harvey & Asscc., Inc. •. 205-461-8591 
AZ. Scottsdale, Thorn Luke Sis. •.••..•.... 802-941-1901 
CA Chatsworth, Murata Erie ...•.....•.... 818-701-9702 
CA EI Taro, English/Demeo Sis. Co. ...... 714-837-3801 
CA Los Altos, Recht Assccs. ............. 415-964-6321 
CA San Diego, Harvey King, Inc. .....•.... 619-587-9300 
CA Tustin, Murata Erie ..•........•......• 714-832-9972 
CO Boulder, Front Range Mklg. .. . • . . . . . . • 303-443-4780 
FL Cleerwater, Glen White Assccs. . . . . . . . 813-726-0577 
FL Fl Lauderdale, Glen White Assccs. ... 305-977-5885 
FL Mailland, Murata Erie ................. 407-844-0954 
GA Norcross, Jack Harvey & Assccs. ..... 404-449-4643 
IL PaJ1< Ridge, Metcom Assoc. Corp. .•. .• 312-898-1490 
IN Indianapolis, Jack Harvey & Assocs., Inc. 

•• .•.. .• .••.••• ... .••.. .. .•. . . ..•. . . ..• 317-872-1031 
IN Kokomo, Jack Harvey & Asscc., Inc. .. 317-453-4280 
IA Cedar Rapids, C-Tron, Inc. •..•.....•.. 319-373-2029 
KS Olathe, C-Tron, Inc. ................... 913-829-0073 
KY Prospect, Jack Harvey & Asscc., Inc. .. 502-22&4100 
MD Baltimore, Glen White ....••.•.....•.. 301-321-7235 
MD Baltimore, Murata Erie .•..• ;.......... 301-494-0405 
MD Columbia, Murata Erie .•..•.....•..... 301-992-8812 
MA North Adams, Jack Harvey & Asscc., Inc. 

. . . . . . . . • . •• . • . . . • . . . . . .• . . . . . • . . . • . . • . 413-664-9993 
MA Wakefield, Murata Erie ................ 617-245-7880 
MA Westwood, Apex Assccs. ............. 817-328-5042 
MI Allendale, Jack Harvey & Asscc., Inc. 

.•••.•.••..•..•.........•........•..... 616-895-5805 
MI W. Bloomfield, Jack Harvey & Asscc., Inc. 

....................................... 313-737-9122 

GA 
GA 
IL 
IL 
IL 

IL 
IL 
IN 
IA 
KS 
KS 
Me 
MO 
MO 
MD 
MA 
MA 
MA 
MA 
MI 
MI 
MN 
MN 
MN 
MO 
NH 
NJ 
NJ 
NJ 
NJ 
NJ 
NM 
NY 
NY 
NY 
NY 
NC 
NC 

Englewood, Sterling EIcIms. ......... . 
Englewood, lime EIcIms. .....•.•...•. 
Lakewood, Acacia SIs./Deenco ..•.•.. 
Westminister, Future EIcIms. ..•..•..•. 
Cheshire, lime EIcIms. •...•.....•.... 
Milford, Milgray EIcIms. ....•.....•..•. 
WalHngIord, Cronin EIctms. •.••..•..•. 
Fl Lauderdale, lime EIcIms. ...•.•...• 
Orlando, lime EIcIms. ............... . 
Winter Park, Mi9aY EIcIms. ...•...... 
Norcross, Milgray EIcIms. ...•.....•... 
Norcross, Spectrum EIcIms. ......... . 
Norcross, lime EIcIms. ..•...•.•... , .• 
Arlington Hgts., Mi9aY EIcIms. ...•... 
Chicago, NewaJ1< EIcIms. ...•......... 
Elk Grove Vdlage, Goold EIcIms. Corp. 

Rosemont, Advent EIctms., Inc. ••..•.. 
WooddaIe, lime EIcIms. .......•...... 
Indianapolis, Advent EIcIms. ......... . 
Cedar Rapids. Advent EIcIms. .•...••. 
Lenexa, Sterling EIcIms. .•...•..••.•.. 
Overland Park, Mi9aY EIcIms. .•.•.••. 
Bettsville, Resco(Washington) •..••... 
Columbia, Milgray EIcIms. •..•..••..•. 
Columbia, lime EIcIms. •.•••.•..••..•. 
White Marsh, Resco(Baltimore) ..•.... 
Hopkinton, Intelface EIcIms. Corp. .... 
Needham, Cronin EIcIms. .•...•..•..• , 
Peabody, lime EIcIms. .............. . 
Wilming1on, Milgray EIcIms. ..•...••.•• 
Farmington Hills, Advent EIcIms. ..... . 
Oak Park, NewaJ1< EIcIms. .•.•.•.••..• 
Edina, TIITI9 EIcIms. .•..•..•...•.....• 
Minneapolis, NewaJ1< EIctms. ..•..•.•• 
Minneapolis, Sterting/LC,L .••..•.•...• 
St Louis, lime EIcIms. .••.•...•.•.•.• 
Manchester, Cronin EIcIms. ..•.••.•..• 
Mariton, Milgray EIcIms. ............. . 
Morganville, Varitech EIcIms. ......•.• 
Parsippany, Mi9aY EIcIms. ..•........ 
Pine Brook, lime EIcIms. ••.•...•.••.. 
Rockaway, Tonar Inds. ...••.•.•.•..... 
Albuquerque, Sterfing EIcIms. •.•...•.• 
Airport, lime EIcIms. ................. . 
E. Syracuse, lime EIcIms. •.....•..•.. 
Hauppauge, lime EIcIms. ............ . 
Rochester, Milgray EIcIms. ...•...•.•.. 
Charlotte. EIctm MkIg. Corp. .•..•..... 
Charlotte. lime EIcIms. .............. . 

312-860-7171 
312-297-8200 
312-350-0610 
317-872-4910 
319-363-{)221 
913-492-5406 
913-238-8800 
301-937-9100 
301-821-8169 
301-964-3090 
301-529-0500 
508-435-6658 
617-449-5000 
508-532-9757 
617-857-5900 
313-477-1650 
313-967-0600 
612-835-1250 
612-331-8350 
612-831-2666 
314-391-8444 
803-824-0105 
609-983-5010 
201-591-8801 
201-335-1766 
201-882-4611 
201-588-9000 
505-88+1900 
516-383-8853 
315-432-0355 
518-273-0100 
718-23&0830 
704-394-6195 
704-522-7600 

7.52 North American offices only. For worldwide reps & distributors, see VoL W. EEM 1989 



Manufacturers and Sales Offices Directory 
NC Oxford, Time EIcbns. ................. 91 !Hl93-5166 
OH Cleveland, Milgray EIcbns. •..•..•..••. 216-447-1520 
OH Columbus, EIctm MkIg. Corp •........• 614-299-4161 
OH Dublin, TIII18 EIcbns. .........•..•..••. 614-761-1100 
OH Highland Hgts., EIctm MkIg. Corp. .•.. 216-442-3441 
OH Highland HIs., EIctm MkIg. Corp. • • . • . . 216-442-3441 
OH Kettering. EIctm MJdg. Corp. .......••. 513-439-4711 
OH Valleyview, Newark EIcbns. ........... 216-447-8860 
OK Tulsa, Sterling EIcbns. ................ 918-663-2410 
OR Beaverton, Acacia SIsJDeanco .•..•.. 503-646-3377 
OR Beaverton, Future EIcbns. .........•.. 503-645-9454 
OR Portland, Time EIcbns. . . . . . . . . . •• . . • . . 503-684-3780 
OR Tualatin, Moore EIcbns. . . . . . . . . . • . . • . . 503-692-5333 
PA King of Prussia, Time EIcbns. ......... 215-337-0900 
TX Austin, Sterling EIcbns. ............... 512-836-1341 
TX Austin, Time EIcbns. .................. 512-339-3051 
TX Csrrolfton,Time EIcbns. .............. 214-241-7441 
TX Dalles, Milgray EIcbns. ................ 214-248-1603 
TX Dallas, Sterling EIcbns. ............... 214-243-1600 
TX Garland, Newark EIcbns. ............. 214-487-8144 
TX Houston, Newark EIcbns. ......•...... 713-27Q-4800 
TX Houston, Sterling EIcbns. ............. 713-623-6600 
UT Sell Lake City, Future EIcbns. ......... 801-972-8489 
UT Sell Lake City, Milgrey EIcbns. ........ 801-272-4999 
UT Sell Lake City, Time EIcbns. .......... 801-973-6181 
WA Redmond, Future EIcbns. ............. 206-881-8199 
WA Redmond, Time EIcbns. .............. 206-882-1600 
WI Mequon, Taylor EIec. Co., Inc. ........• 414-241-4321 
Can Downsview, Ont., Future Elctms. ...... 416-838-4771 
Can Kewala, Ont., Prelco .................. 613-592-3636 
Can Kewala, Ont., Time EIcbns. ........... 416-872-5300 
Can Montreal, PO, Prelco .................. 514-38&-8051 
Can Montreal, PO, Tonar Iods. ............. 514-266-4061 
Can Montrea~PO, Future EIcbns. .......... 514-694-7710 
Can Nepean, Ont., Carsten ................ 613-726-9250 
Can Ottawa, Ont., Future EIcbns. .......... 613-820-8313 
Can Scarborough, Carsten ................ 416-495-9999 
Can St laurent, PO, Carsten .............. 514-334-8321 
Can Vancouver, BC, Future EIctms. • . . •• . • . 604-294-1166 
Can Willowdale, Ont., Milgray Elcbns./Toronto 

....................................... 416-756-4481 

MURATA MANUFACTURING CO, LTD, 26-10-2-
chome-Tenjin, Nagaoka-Kyo-Shi, Kyoto, Japan 617, Tel: 
075-951-9111, TELEX: J64270, FAX: 075-955-0526; 
EmpL: 3,047; Sis. MgT" O. Otaka 

MUSHIELD PRODUCTS, Div. Bomco Inc., Route 
128, 8Jachbum Cir, Gloucester, MA 01930, Tel: 508-283-
9000, TELEX: 95-5439, FAX: 508-283-2662; FSC No.: 
22780; EmpL: 10; Sis. MgT: David Grilli; Dist. MgT" Mark 
L Standley ..................................... C·1746 

MWS' 
Wire Industries 

FAX: 818-706-0911 
MWS WIRE INDUSTRIES, 31200 Cedar Valley Dr, 

Westlake Village, CA 91362, Tel: 818-991-8553; FSC No.: 
51666; Empl: 65; SIs. MgT: Greg Fancon 
. . .•.. ... .•..•..•.. .. .. ...•..•..•. .•. . .. ... C·1882-1885 

H. WM. MYERS & ASSOCS, 361 Virginia St., Crystal Lake, 
IL 60014, Tel: 815-459-0100; EmpL: 5; SIs. MgT: L Peter 
Baenziger 

NAMCO CONTROLS, An Acme-Cleveland Co, 7501 
Tyler Blvd., Mentor, OH 44060, Tel: 216-946-9900, TELEX: 
24-1566, FAX: 216-946-1228; EmpL: 200; SIs. MgT" Jon 
Siayburgh, VP & G/M, EIctm Bus. 

NAMIKI PRECISION JEWEL CO, LTD, 15 Warren 
Street, Hackensack, NJ 07601, Tel: 201-343-3080, TWX: 
710-990-1273, FAX: 201-343-3172; FSC No.: 
201-343-3172 

NANO PULSE INDUSTRIES, 440 Nibus St., Brea, CA 
92670, Tel: 714-529-2600, FAX: 714-871-7919; FSC No.: 
57222; SIs. MgT" Michael J. Schubert 

NARDA MICROWAVE CORP, Subsidiary of Loral 
Corp, 435 Moreland Ad., Hauppauge, NY 11788, Tel: 516-
231-1700, TWX: 510-221-1867, FAX: 516-231-1711 

mATEL 
FAX: 805-584-4357 

NATEL ENGINEER.ING co., INC~ 4550 Runway St., 
Simi Valley, CA 93063, Tel: 805-581-3950, TWX: 910-494-
1959; Empl: 150, SIs. MgT: Anthony carbone 
., •.•.. " .••.••. . .•.•. .. ...•.••..•. ..• ..••. 001194-1195 

Local Sales Offices & Reps 
AL Huntsville, Saber Assocs. ............ . 
CA San Diego, McMillen & Assocs. .....•. 
CO Parker, Howard Assocs. ............ .. 
FL Melbourne, Saber Assocs. .......... .. 
GA Norcross, Saber Assocs. ............ .. 
IL Glendale Hgts., Beta Technlg. SIs., Inc. 

IA Cedar Rapids, Midwest Tech. SIs., Inc. 

8OQ-327-0053 
619-484-3402 
303-841-5755 
BOo-432-8286 
BOo-327-0853 

312-790-9886 

. . ..... .. .. . ..... .. . .. ... .... .. . .... ... 31 &-365-4011 
KS Lenexa, Midwest Tech. Sis., Inc. ....... 913-888-5100 
KS Wichita, Midwest Tech. Sis., Inc. ...... 316-393-6705 
MO St Charles, Midwest Tech. SIs., Inc .. :. 314-441-1012 
NY N. Syracuse, Advanced Comps. Corp. 

NC Clayton, Saber Assocs. ............. .. 
OH Daylon, Rixan Assocs, Inc. .......... . 
PA Morrisville, Nexus Technlg. Sis. Inc. .. . 
TX Richardson, Lear AssOcs. ............ . 
WA Mercer Island, Eagle Entprs., Inc. ...••. 
WI Milwaukee, Beta Technlg. Sis., Inc. .... 

315-899-2671 
BOo-3211-0853 
513-222-0011 
215-295-8549 
214-231-5386 
206-232-7401 
414-543-6609 

NATIONAL ELECTRONICS CORP, 11731 Markon Dr, 
Garden Grove, CA 92641, Tel: 714-892-7749, BOo-854-
2451, TWX: 91D-596-1316, FAX: 714-898-6769; EmpL: 50 

NATIONAL CONTROLS CORP, 1725 Western Dr, W. 
Chicago, IL 60185, Tel: 312-231-5900, FAX: 312-231-
1377; EmpL: 250; Dis/. MgT" Cy Pfeifer 

NATIONAL INFORMATION SYSTEMS, INC, 1190 
Saratoga Avenue, San Joss, CA 95129, Tel: 408-985-71 00, 
TELEX: 750031, FAX: 408-246-3127; ErnpL: 50 

FAX: 512-250-9319 
NATIONAL INSTRUMENTS, 12109 Technology Blvd., 

Austin, TX 78727-8204, Tel: 512-250-9119; Ernpl.: 2; Sis. 
Mgr" Don Nadon, VP Sis. 
........................ 001131,1178-1179, 1272-1273 

Local Sales Offices & Reps 
GA AIIanta, NatLinstrs. ................... 404-728-9119 
IL Chicago, NatLinstrs. .................. 312-574-0050 
MN Minneapolis, Nail Instrs. ............. , 612-482-9930 
OH Columbus, NatL Instrs. •............... 614-442-5740 
TX Dalles, NatLinstrs. .................... 214-899-7474 

Local Disltibutols 
CA MIn. View, Thorson West ............. 415-964-9300 
CA Riverside, Cal Tech Prods. .........••. 714-682-8506 
CO Englewood, Odyssey 1 ............... 303-773-6176 
MD Linthicum, KD Assocs. ................ 301-85&-5151 
MA Reading, Scheinfein Assocs. .......... 617-944-2304 
NJ Manalapan, Beta Lambda ............. 201-446-1100 
NM Albuquerque, Odyssey 1 .............• 505-265-8645 
UT san Lake City, Odyssey 1 ............ 801-485-4728 
WA Woodenville, Team, Inc. .. .. .. .. .. .. ... 206-485-1111 
Can Mississauge, Ont., Allan Crawford Assocs. 

....................................... 416-890-2010 

NATIONAL MICRONETICS, 71 Smith Ave., Kingston, NY 
12401, Tel: 914-338-0333, TWX: 510-247-8046, FAX: 914-
338-0377; EmpL: 700; SIs. Mgr" Richard Carlton 

NATIONAL POWER TECHNLG, See Intelligence 
Power Technology 

NATIONAL SEMICONDUCTOR, Memory Division, 
2900 Semiconductor Dr, Santa Clara, CA 95052, Tel: 408-
721-5724, FAX: 408-245-6340; Sis. MgT" George Saul; 
Dist. MgT: Jo Craven 

NATIONAL SEMICONDUCTORS, L TO, See Silonex 
Inc. 

NATIONAL-STANDARD CO, 601 N. 8th, Nilas, MI4912O, 
Tel: 616-883-Bloo,TELEX: 295187, FAX: 616-663-8249; 
EmpL: 3100; Sis. MgT" D. M. Wedsworth; Dist. MgT" D. M. 
WedsworIh 

NATIONAL TELEPHONE & RECTRONICS INC, 
2350 N.W. 96 Avenue, Miami, FL 33172, Tel: 305-592-
0551, FAX: 305-599-0948; Empl.: 50 

NATIONAL TEL-TRONICS, State Road Hill, Meadville, PA 
16335, Tel: 814-724-6440, FAX: 814-333-3675; ErnpL: 
250; Dist. MgT: D. R. Booth 

NCRMI 

FAX: 213-225-4630 
NATIONAL WIRE & CABLE CORP" 136 San 

Fernando Rd., Los Angeles, CA 90031-1780, Tel: 213-225-
5611, TELEX: 181409, TWX: 910-321-4155; FSC No.: 
04569; EmpL: 225 ........................ C·1888-1906 

Local Sales Offices & Reps 
AZ. Mesa, System Sis. .................... 602-464'9989 
AR Cotter, P.M.L Sis. Co. ...... .... .. ...... 501-430-5525 
CA Redwood City, National Wire & Cable 

.. .. . . .. .. .. . .. .. .. .. . . .. .. .. .. .. .. .... 415-365-1952 
CA San Diego, McKinley EIctm Sis. ...... 61&-271-7221 
CA Santa Clara, Ross MkIg. .............. 408-988-8111 
CO Arvada, Arrowhead/CSi Sis. ......•••• 303-423-5556 
FL Aftarnonte Springs, Gugel-Tuttie Assocs. 

......................... :. .. .. .. .. .... 305-788-0845 
FL Orlando, National Wire & Cable . . . •• • . 305-898-3801 
GA Lawrenceville, Tek-Rep MkIg. ......... 404-963-1600 
HI Hilo, Kirco Corp. ...................... 808-959-3888 
IL Northfield, H. S. Tollaksen ............ 312-441-8644 
MD Glen Burnie, Faion Lott ............... 301-744-4611 
MA Norwood, Tom Maguire Assocs, Inc... 617-551-0500 
MI Uvonia, Luebbe Sis. .................. 313-477-3131 
MN Bloomington, Electro Smith Inc. ....... 612-854-8775 
MO St Louis. P.M.L Sis. Co. ............... 314-353-4709 
NJ Wayne, GT Assoc. .. ........ ...... .... 201-694-6040 
NY Sodus, W. T. Woolard ................. 315-855-8145 
OH CinciMati, Luebbe Sis. ............... 513-53D-0600 
OH Cleveland, Luebbe Sis. •..•...•.•...•. 216-333-0425 
OH Columbus, Luebbe Sis. Co. ........... 614-431-0474 
OH Dayton, Luebbe Sis. .................. 513-294-0426 
PA Hatboro, Jacobsen Assocs. ........... 215-874-2937 
PA PillsbUlgh, Luebbe Sis. Co. ........... 412-364-0490 
TX Ft Worth, Tesco.lnc. ................. 214-553-1200 
WA Redmond, Halbar Assocs. ...•.•...•.• 206-882-0990 
WA . Vancouver, Halbar Assocs. ........... 206-696-0170 

NATIONWIDE ELECTRONIC SYSTEMS, See NES, 
Inc. 

NAUGLER ENGINEERING, INC, Off Dunham Ad., 
Beverly, MA 01915, Tel: 617-922-5634, FAX: 617-468-
1272; FSC No.: 05222; EmpL: 10; SIs. Mgr" Kristen N. 
Bonnette 

NAZ-DAA/KC, Thrall Enterprises, 1087 N. Branch St., 
Chicago, IL 60622, Tel: 312-943-8338, FAX: 312-943-
8215; EmpL: 53; SIs. MgT: Kent Schnese; Dist. MgT" Kent 
Schnese 

NCE:NATIONAL CUSTOM ENTERPRISES, INC, 400 
Gateway Blvd., Burnsville, MN 55337, Tel: 612-890-1360, 
FAX: 612-894-3899; FSC No.: 1 FS75; EmpL:OO; SIs.MgT: 
J. A. Carlson 

NCR COMTEN, INC, NCR Corp, 2700 SnelUng Avenue 
N, St Pau~ MN 55113, Tel: 612-838-8685, TELEX: 
6879018 Comten, TWX: 910-583-3661, .FAX: 612-838-
8573; FSC No.: 7025-001 0; EmpL: 2300; SIs. Mgr: Edward 
J. Clark; Dist. MgT: James Woller 

NCR MICROELECTRONICS, NCR Corporation, 1635 
Aeroplaza Or, Colorado Springs, CO 80916, Tel: 303-596-
5795, BOo-543-5618, TELEX: 241666 NCR NVMEM 
MSBG; FSC No.: 60924; SIs. MgT: Ted Lunacak; Dist. 
MgT" Mike Shapiro 

n-- National .Controls 
'-'- Corporation 

TIME DELAY RELAYS 
LIQUID LEVEL CONTROLS 

FULL LINE AUTHORIZED DISTRIBUTOR 

··l~~t:6 
ELECTRIC SWITCHES 

INCORPORATBD 

2478 Fletcher Dr., Los Angeles, California 90039·2897 

I
I Toll 800-421-8855 Call 

CA:800-252-4640 
TEL:213-660-1310 
FAX:213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTlON-5TOO.FREE CATALOG 31EM on REQUEST 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. w. 753 



NCR PO Manufacturers and Sales Offices Directory 
NCR POWER SYSTEMS, 3200 Lake Emma Ad., Lake CA Sunnyvale, Capsco Sis. ...•..•••.. , ... 408-734-3020 

408-734-9888 
213-32<Hl88O 
714-259-0900 
303-799-0256 
303-792-3939 
303-799-8851 
303-232-2882 
203-271-3200 
203-748-70!10 
203-265-9535 
305-331-7555 
305-484-7778 
305-977-7511 
404-449-1996 
404-449-9170 
404-448-4488 
312-364-3750 
312-852-7707 
312-350-0610 
319-373-1417 
913-492-5406 
913-492-2922 
504-436-1418 
301-964-3090 
301-720-5100 
301-840-5900 
617-275-5100 
508-532-8200 
617-93&-6200 
619-699-7400 
313-525-8100 
612-835-1250 
612-941-5280 
612-831-3043 
314-739-0526 
314-391-6444 
603-625-2250 
201-777-4100 
201-227-78ao 
201-882-4611 
201-769-7000 
505-884-1900 
315-432-0355 
516-23H15OO 
516-273-0100 
716-424-2222 
716-383-8853 
516-543-2000 
516-334-7474 
704-522-7600 
919-275-8391 
919-876-0000 
216-464-2970 
513-439-1800 
614-761-1100 
91 &622-8000 
918-883-2410 
503-646-3377 
503-684-3780 
412-733-5400 
215-44 H1600 
215-337-0900 
814-496-7774 
412-983-6804 
803-233-4121 
512-339-0068 
512-836-1341 

CA CarellI, Mission Technlg. ............ .. 619-753-5092 
415-965-6200 
408-433-3947 
714-546-0501 
303-755-8353 
303-530-4774 
303-841-4664 
203-271-1311 
407-831-8888 
305-77EHl682 
813-536-7787 
407-875-1145 
305-97HI900 
404-447-4409 
404-446-1999 
312-577-9090 
312-303-5660 
317-844-8462 
219-432-5553 
319-365-1717 
913-262-3971 
502-893-1377 
301-761-6000 
5Il8-655-8833 
617-933-3336 
616-942-9721 
313-349-0260 
313-68(}O5(l6 
612-854-4443 
612-944-3456 
314-947-ll333 
609-933-2600 
201-797-8844 
716-425-4590 
516-932-5700 
716-385-1400 
914-452-4747 
315-685-8245 
704-523-8822 
919-544-4132 
919-846-5728 
614-436-1778 
503-245-1600 
503-624-0617 
21H38-8989 
512-346-9280 
512-453-4588 
214-931-0641 
214-484-6800 
713-589-2783 
801-586-6919 
206-454-4594 
414-241-4955 
809-746-1091 
809-744-5568 
416-869-2262 
613-592-ti606 
804-581-5005 
514-745-5600 

Mary, FL 32746, Tel: 407-323-9250, 800-327-7612, FAX: CA' Sumyvale, TIITl9 EIcIms. .••.•••.....•. CA MIn View, NEC EIcIms. .............. . 
407-333-9234; ErnpL: 156; SIs. Mgr" David A K~ CA ,Torrance. Time Elclms. •.•..•...•..•.. 

CA Tustin, SteiUng ..•.••....•••.......•.. 
CA San Jose, Exis ...... "-00 00 ...... 00 .. . 

~ NDK 
AMERICA 

INC, 

FAX: 408-725-0369 
NDK AMERICA, INC., 20300 Stevens Creek Blvd, Ste. 

400, Cupertino, CA 95014, Tel: 408-255-0831, TELEX: 
352057; EmpL: 28; . SIs. Mgr" Mike Kurihara, GM; Dist. 
Mgr" Glenn Kawahara ............ Ao 1338, 1443-1453 

Local Sales Offices & Reps 
AL Hun1sville, L & 0, Inc. ............... .. 
AZ. Scottsdale, Hallis & ClOy ............ . 
AZ. Tucson, Hanjs & ClOy .............. .. 
TJ( Dallas, SW Tech. ...... ; ............ .. 
CA CsIabasas, Quad-Rep Can., Inc. .•.... 
CA Irvine, Quad-Rep South, Inc. ........ .. 
CA Orangevalle, I Square, Inc. .......... .. 
CA San Diego, Quad-Rep. .............. .. 
CA Santa Clara, I Square, Inc. .......... .. 
CO Englewood, Thorson Rocky MIn Inc. 

CT Woodbury, Anacon .................. . 
DE Medford, Jack McCoy ............... .. 
FL Largo, TMA .......................... . 
FL Melbourne, TMA .................... .. 
FL Orlando, TMA ...................... .. 
FL Pompano Bch., TMA ................ .. 
GA Atlanta, L & 0, Inc. .................. .. 
10 Boise, Intermounlain Tech. .......... .. 
IL Chicago, M Gottlieb & Assocs. ...... . 
IN Carme~ Fred A Dotsey & Assocs. ... . 
IA Davenport, Rush & West Assocs. .... . 
KS Olathe, Rush & West Assocs. ........ . 
MD Annapolis, E.E.S Assoc. .............. . 
MA Burlington, Anacon Sis. Assocs., Inc. .. 
MI Grand Rapids, Millimore Sis. ......... : 
MI Novi, Millimore Sis. .................. . 
MO St Louis, Rush & West Assocs. ...... . 
MT Boise, Inter-Mtn Tech. .............. .. 
NE Davenport, Rush & West ............ . 
NY Santa Clara, I Squared .............. .. 
NY Scottsdale, Harris & McCoy .......... . 
NJ FairfiekL Tech. Applications & Mktg. .. . 
NJ Medford, Jack McCoy, Inc. .......... .. 
NM Albuquerque, Nelco EIcIms. ......... . 
NY FairfiekL TAM ......................... . 
NC Raleigh, L & 0 Inc. ...... ; .. ; ........ .. 
OH Cincinnati, Makin Assocs. ........ ; .. .. 
OH Columbus, Makin Assocs. .......... .. 
OH Solon, Makin Assocs. ................ . 
OR TIQ8I'd, Cornps. West ................ . 
PA Medford, Jack McCoy, Inc. .......... .. 
PA Solon, Makin Assocs. ................ . 
TN Bristo~ L & 0, Inc. .................... . 
TJ( Austin, Southwestern Tech. Sis. ..•.... 
TJ( Dallas, Southwestern Tech. Sis. .....•. 
TJ( Houston, Southwestern Tech. Sis. ..•. 
UT Arvada, Gemini EIcIms. .............. . 
VT Wilmington, Anacon ................ .. 
VA Front Roy~ EHron Sis. .............. . 
WA Redmond, Cornps. West ............ .. 
WA Spokane, Cornps. West .............. . 
WI Chicago, M Gottlieb Assocs. ......... . 
Can Burnaby, Vilel EIcIms. .............. .. 
Can Kanata, 0nL. Vi\eI EIcIms. ............ . 
Can Mississauga, Onl., Vdel EIcIms. ......• 
Can St Laurent, Que., VHeI EIcIms. .......• 

Local DistribuWrs 
AL Huntsville, Schweber EIec. .......... .. 
AL Hunisville, Time EIcIms. ............ .. 
AZ. Phoenix, Schweber EIec. ............ . 
AZ. Phoenix, Sterling EIcIms. ............ . 
AZ. Tempe, Acacia SIS. .................. . 
AZ. Tempe, Time EIcIms. ................ . 
CA Anaheim, Time EIcIms. .............. . 
CA Caiabassas, Schweber EIec. ......•... 
CA Chatsworth, Sterling ................ .. 
CA Chatsworth, Time EIcIms. ............ . 
CA Costa Mesa, Eric EIcIms. ............ . 
CA Irvine, Acacia Sis. .................... . 
CA Irvine, Schweber EIec. .............. .. 
CA Sacramento, Schweber Elec. ••.•.•••• 
CA San Diego, Acacia Sis. ............... ; 
CA San Diego. Schweber EIec. .......... . 
CA San Diego, Time EIcIms. ........... " . 
CA San Jose, Acacia Sis. ................ . 
CA San Jose, Eric EIcIms. .............. .. 
CA San Jose, Schweber EIec. ........... . 

205-837-1469 
602-951-9121 
602-882-8642 
214-369-0977 
818-887-3711 
714-727-4222 
916-989-0843 
619-560-8330 
408-988-3400 

303-799-3435 
203-266-0707 
609-953-0770 
813-536-3796 
305-67~776 

305-857-3760 
305-977-9006 
404-395-7079 
208-888-6071 
312-775-1151 
317-844-4842 
319-388-9494 
913-764-2700 
301-269-4234 
617-272-9080 
616-942-9721 
313-349-0260 
314-965-3322 
208-888-6071 
319-388-9494 
408-988-3400 
602-951-9121 
201-575-4130 
609-953-0770 
505-292-3657 
201-575-4130 
919-876-5301 
513-871-2424 
614-84&5424 
216-248-7370 
503-684-1671 
609-953-0770 
216-248-7370 
615-879-2266 
512-44CHl499 
214-369-0977 
713-440-9200 
303-429-5600 
617-270-3712 
703-635-7201 
206-885-581!0 
509-922-2412 
312-775-1151 
604-439-1136 
613-592-0090 
41 &679-9720 
514-331-7393 

205-895-0480 
205-721-1133 
602-43H103O 
602-268-2121 
602-894-2874 
602-967-2000 
714-937-l1911 
818-999-4702 
818-407-8850 
818-988-7200 
714-751-1185 
714-660-0834 
714-883-0200 
916-364-0222 
619-565-4365 
619-45<Hl454 
619-586-1331 
408-745-7200 
40&-432-1111 
406-432-7171 

CO Englewood, Schweber EIec. .•.....•.. 
CO Englewood. Sterling EIcIms. ........•. 
CO Englewood, TIII18 EIcIms. ••...•.•...•. 
CO Lakewood, Acacia Sis. ....•..•.....•.. 
CT Cheshire, Time EIcIms. ...•..••.....•. 
CT Danbury, Schweber EIec. .•........... 
CT Wallingford. SterlingElclms. ••..••.•.. 
FL Altamonte Springs. Schweber EIec. .•. 
FL Ft Lauderdale, Time EIcIms. ..••••.... 
'FL Pompano Bch., Schweber EIec. .•...•. 
GA Norcross, Hammond Elclms. .....•.... 
GA Norcross, Schweber Elec. ••.•...•.... 
GA Norcross, Time EIcIms. .•.••.•...•.... 
IL Elk Grove VI., Schweber EIec. ........ . 
IL Lisle, Camps.. Inc. •.•••.••..•...•....•. 
IL Wood Dale, Time EIcIms. ••......••... 
IA Cedar Rapids, Schweber EIec. .......• 
KS Overland Park, Sterling EIcIms. •...••. 
KS Overland PI<., Schweber EIec. .....•.•. 
LA Westwego. Sterling Elclms. .•.•.....•. 
MD Columbia, Time Elclms. ••......•..•..• 
MD Columbia, Vantage Camps.. Inc. .•...• 
MD Gaithersburg. Schweber EIec. .•...•... 
MA Bedford, Schweber EIec. •..••.•...••.• 
MA Peabody, Time EIcIms. .••...........• 
MA Woburn. Sterling EIcIms. ...•..•..••... 
MI Grand Rapids, Calder EIcIms. .••.....• 
MI Uvonia, Schweber EIec. ............ .. 
MN Bloomington, Time EIcIms. .......... . 
MN Edina. Schweber EIec. .............. .. 
MN Minneapolis, SterUng ................ .. 
MO Earth City, Schweber Elec. .......... .. 
MO St Louis, Time EIcIms. .............. . 
NH Manchester, Schweber Elec. •......... 
NJ Clifton, Vantage Comps., Inc. •....•.•.• 
NJ Pinebrook, Schweber Elec. .•.....•... 
NJ Pinebrook, Time EIcIms. ............ .. 
NJ S. PlainfiekL Sterling EIcIms. .•..•...•. 
NM Albuquerque, Sterling EIcIms. ...••.... 
NY E. Syracuse, Time Elclms. .......... .. 
NY Hauppauge. Scheber Elec. .......... .. 
NY Hauppauge, Time Ek:tms. ............ . 
NY Rochester, Schweber EIec. .......... . 
NY Rochester, Time EIcIms. ............ .. 
NY Smithtown, Vantage Cornps., Inc. •.... 
NY Westbury, Schweber EIec. .......... ;. 
NC Charlotte, Time Elclms. .............. . 
NC Greensboro. Hammond EIcIms. ..•..... 
NC Raleigh, Schweber EIec. ............ .. 
OH Beachwood, Schweber EIec. ....•...•. 
OH Dayton, Schweber EIec. ............ .. 
OH Dublin, Time EIcIms. ................ .. 
OK Tulsa, Schweber Elec. .............. .. 
OK Tulsa, Sterling EIcIms. .............. .. 
OR Beaverton, Acacia .................. .. 
OR Portland, Time EIcIms. .; ............ .. 
PA Export, Advacom .................... . 
PA Horsham, Schweber Elec. .......... .. 
PA King of Prussia, Time EIcIms. ....... .. 
PA McKean, Advaoom .................. . 
PA Pittsburgh. Schweber EIec. .......... . 
SC Greenville, Hammond EIcIms. .•..•.... 
TJ( Austin, Schweber EIec. .............. . 
TJ( Austin, SterUng EIcIms. .............. . 
TJ( Austin, Time EIcIms. ................ .. 
TJ( CarrolHon, Time Ek:tms. ............ .. 
TJ( Dallas, Schweber EIec. .............. . 
TJ( Dallas. Sterling EIcIms. .............. . 
TJ( Houston, Schweber EIec. ............ . 
TJ( Houston, Sterling Elclms. ............ . 
UT san Lake City, Time EIcIms. ........ .. 
VA Richmond, Sterling EIcIms. .......... . 
VA Sterling. SterUng EIcIms. ............ .. 
WA Redmond, Time EIcIms. ............ .. 
WI New Berlin, Schweber EIec. .......... . 
Can Ontario, Time EIcIms. ................ . 

CA Santa Ana, NEC EIcIms. ............ .. 
CO Aurora, NEC EIcIms. ................ .. 
CO Boulder, Promotional Technlg. ...... .. 
CO Parker, Promotional Teclvllg. ........ . 
CT Cheshire, DataIrack Engrg., Inc. .•..•.. 
FL Altamonte Springs. V.G. Sis., Inc. .••••. 
FL F't Lauderdale, NEC EIcIms. .... 00 .. .. 

FL Largo, V.G. Sis. Co., Inc. ............. .. 
FL Maitland, NEC EIcIms. .............. .. 
FL Pompano Beh., V.G. Sis. Co., Inc. ••.•.. 
GA Norcross, NEC EIcIms. .............. . 
GA Norcross, 20th Century Mktg. Inc. •.••. 
Il Arlington Hgts. NEC EIcIms. ........ .. 
IL Schaumburg, MMan Inc. ...... 00 .... . 

IN Carme~ Technlg. Mktg. Corp. ........ . 
IN Ft Wayne, Technlg. Mktg. Corp. ...... . 
IA Cedar Rapids, Stan Clothier Co. • •.•.. 
KS Overland PI<., AME Sis. 00 ............ . 

KY Louisville, Technlg. Mktg. Corp. ...... . 
MD Glen Bumie, TRI-MARK Inc. ....••..•. 
MA Natick, NEC EIcIms. ................ .. 
MA Wobum, Compass Technlg. ........ .. 
MI Grand Rapids, Millimore Sis. ........ .. 
MI Novi, Millimore Sis. .................. . 
MI Troy, NEC EIcIms. .................. .. 
MN Bloomington, NEe EIcIms. .......... .. 
MN Minneapolis, Stan Clothier Co. ....... . 
MO SL Charles, AME Sis. ................ . 
NJ Bellmawr, TAl Corp. ................ .. 
NJ Saddle Brook, Metro Logic Corp. ..... .. 
NY Fairport, NEC EIcIms. ................ . 
NY Jericho, NEC EIcIms. ................ . 
NY Piltslord, Eicom Sis. ................ .. 
NY Poughkeepsie, NEC EIcIms. .•••..•..• 
NY Skaneateles, Eicom Sis. ............ .. 
NC Charlotte, Quantum Mktg. Inc. ........ . 
NC Durham, NEC Ek:tms. .............. .. 
NC Raleigh, Quantum Mktg. Inc. ........ .. 
OH Columbus, NEC EIcIms. ............ .. 
OR POOIand, NEC EIcIms. .............. .. 
OR POOIand, Venture EIcIms. ........ 00 .. . 

PA Trevose, NEC EIcIms. .............. .. 
TJ( Austin, Nee EIcIms. ................ .. 
TJ( Austin, TL Mktg., Inc. ................ .. 
TJ( Dallas, Nee EIcIms. ................ .. 
TJ( Dallas, TL Mklg, Inc. ................ .. 
TJ( Houston, TL Mktg., Inc. .............. .. 
UT Midvale, PromotIonal Technlg. Corp. .. 
WA Bellevue, Venture EIcIms. •••.•..•..... 
WI Mequon, Marlan Inc. .; .............. .. 
PR Bonneville, Dynamic SIs./V.G. Sis. ••.• 
PR Caguas. V. G. Sis. Co., Inc. .......... .. 
Can Concord, 0nL. Kaytronics ............ . 
Can Kanata, 0nL. Kaytronics ............ .. 
Can Surrey, Be, Kaytronlcs Western ., •.•.• 
Can Ville St,Laurent, Que., Kaytronics ..•.. 

Local DistribuWrs 
AL Huntsville, Marshallinds. ............. 205-881-9253 
AZ. Phoenix, Marshall Inds. •.•...•..•..••. 602-496-0290 
AZ. (>hoenix, SterUng EIcIms. ............. 602-268-2121 
AZ. Tempe, Insight EIec. .................. 602-829-1800 
CA Agoura, Insight Ek:tms................ 819-707-2100 
CA Agoura Hills, Western Microtechnology 

512-339-3051 CA 
214-241-7441 CA 
214-661-5010 CA 
214-243-1800 CA 
713-784-3600 CA 
713-623-6600 CA 
801-973-8181 CA 
804-226-2190 CA 
703-450-2373 CA 
206-882-1800 CA 
414-764-9020 CA 
41 &672-5300 CA 

CA 

Camarillo, Milgray EIcIms. .......... .. 
Chatsworth, Marshallinds. ••...•.•..•. 
Costa Mesa. Eric EIcIms. ............ . 
Costa Mesa. Insight EIcIms. ..•..•.... 
EI Monte, Marshall Inds. ............ .. 
Founlain Valley, Bell Microproducts .•. 
Irvine, Marshallinds. 00 ......... , ...... 

Milpitas, Bell Microproducts ..•.....••. 
Milpitas, Marshallinds. .............. .. 
Orange, Western Microtechnology ..•. 
Rancho Cordova, Marshall Inds. ..... . 
Sacramento, lee .................... . 
San Diego, Insight EIcIms. .......... .. 

818-707-l1377 
805-484-4055 
818-407-4100 
714-751-1185 
714-556-6890 
818-459-5558 
714-963-0667 
714-859-5050 
408-434-1150 
408-942-4600 
714-837-0200 
916-835-9700 
916-424-5297 
619-587-l1471 
619-578-9600 

t\'EC 
CA 
CA 

San Diego, Marshall Inds. ........ 00 .. . 

San Diego, Western Microtechnology 
..... ... .. .... ....... ..... .... ... . . .... 619-453-8430 

CA San Jose, Eric EIcIms. .... 00 .. .. .. .. .. 406-432-1111 
CA San Jose, IEC .. .. .. .. .. .. .. .. .. .. .... 408-435-1000 
CA San Jose, Merit EIcIms. .......... .. .. . 408-434-0800 

FAX: 415-965-6130 
NEC ELECTRONICS, INC., 401 Ellis Street, P.O. Box 

7241, Mounlain View, CA 94039, Tel: 415-960-6000, TWX: 
910-379-6985; ErnpL: 1200; SIs. Mgr" Mike Despotes; 
Dist. Mgr" Michael Kelly .................. Ao 1140·1143; 

801092-1093,1324-1332,1586-1591 

Local Sales Offices & Reps 
AL Huntsville, 20th Century MkIg. ....••.. 205-533-9281 
AZ. Phoenix, Oasis Sis., Inc. .. .. .. .. .. .. ... 602-277-2714 

CA Santee, Mouser EIcIms. .............. '. 619-449-2222 
CA Saratoga, Western Microtechnology .• 408-725-1660 
Can Saskaloon,OI.!e..ITT Multicomponents/RAEEIctms. 

. .. .. . .. . .. .. .. .. .... .. .. .. .. .. .. . .. .. . 306-933-2888 
CO Denver, IEC ................ .' .... 00 .. • 303-292-6121 
CO Englewood, Sterling EIcIms. .......... 303-792-3939 
CO Thomton, Marshallinds. .............. 303-451-8383 
CT Minord, Milgray EIcIms. ............... 203-879-5538 
CT Wallingford. Cronin EIcIms. ........... 203-265-3134 
CT Wallingford. Marshallinds. .•...•..•... 203-265-3822 
FL AHarnonte Springs. Marshallinds. •• : . • 407-767-8585 
FL Ft Lauderdale, Marshallinds. .... 00... 305-977-4880 

754 North American offices only. For worldwide 'reps & distributors, see Vol. W. EEM 1989 
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FL Ft Lauderdale, Reptron Elctms. .•.. . •. 305-735-1112 
FL St Petersburg, Marshailinels. ..•...... 813-573-1399 
FL Tampa, Reptron Elctms. ..........•... 813-855-4656 
FL Winter Pari<, Milgray Elctms. .......... 407-647-5747 
GA Norcross, Marshaliinels. .•............ 404-923-5750 
GA Norcross, Milgray EIctms. ...........•. 404-446-9777 
GA Norcross, Reptron EIctms. ............ 404-446-1300 
IL Bensenville, Milgray EIctms. ........•. 312-35()'0490 
IL Hollman Estates, IEC ................. 312-843-2040 
IL Schaumburg, Marshailinels. ....•..... 312-490-0155 
IL Schaumburg, Reptron EIctms. ........ 312-88.2-1700 
IL Schaumburg, Reptron EIctms. ........ 317-882-1700 
IN Indianapolis, Marshailinels. ........... 317-297-0483 
KS Lenexa, Marshall IneIs. ................ 913-492-3121 
KS Lenexa, Sterling Elctms. ...•........•. 913-492-5406 
KS Overland Pari<, Milgray EIctms. . . . . . . .. 913-236-8800 
MD Columbia, Milgray EIctms. ....•.....•. 301-995-6169 
MD Jessup, Alma Elctms. .........•..•.... 301-953-2566 
MD Silver Spring, Marshall IneIs. . . • . . . . . . .. 301-622-1118 
MA Burfington, Western Microtechnology 

MA Hopkinton, Interface Elctms. ......... . 
MA Wilmington, Marshall Inds. ........... . 
MA Wilmington, Milgray EIctms. .......... . 
MA Wobum, Sterling EIctms. ............. . 
MI Livonia, Marshailinels. ........•.....•. 
MI Livonia, Reptron EIctms. .•............ 
MN Minneapolis, Sterling EIctms. .....•.... 
MN Minnetonka, Reptron EIctms. ......... . 
MN Plymouth, Marshall IneIs. ........•..... 
MO Bridgeton, MarshaillneIs. ............. . 
NJ Clifton, Vantage Camps. .•............ 
NJ Fairfield, Marshailinels. .............. . 
NJ Martton, Milgray Elctms. ...•.......... 
NJ Mt Laure( Marshall IneIs. ............• 
NJ Parsippany, Milgray EIctms. ......•.... 
NJ Randolph, Mouser Elctms. ........... . 
NJ South Plainfield, Sterling EIctms. •..... 
NM Albuquerque, Sterling EIctms. ...•..... 
NY Farmingdale, Milgray Elctms. •..•..... 
NY Hauppauge, Marshailinels. ........ _ .. . 
NY Holbrook, Micro Genesis ..........•... 
NY Johnson City, Marshall IneIs. ......... . 
NY Rochester, Marshall IneIs. ............• 
Can Rochester, Milgray Elctms. ........... . 
NC Charlotte, Electronic Mktg. Corp. . .... . 
NC Raleigh, Marshall IneIs. ............... . 
NC Raleigh, Rasco .•..................•.. 
OH Columbus, Electronic Mktg, .......... . 
OH Dayton, Marshall IneIs. ............... . 
OH Highland Hgts.. Electronic Mktg. ...... . 
OH Independence, Milgray Elctms. ....•..• 
OH Solon, Marshaliinels. .................• 
OH Solon, Reptron Elctms. ..............• 
OH Worthington, Reptron Elctms. .•....... 
OK Tulsa, Sterfing EIctms. ...........•.... 
OR Beaverton, IEC ...................... . 
OR Beaverton, Marshailinels. .......•..... 
PA Philadelphia, Alma Elctms. ...•........ 
OR Beaverton, Western Microtechnology 

1)( Austin, Marshaliinels. •..•...•.....•... 
1)( Austin, Sterting EIctms. .............. . 
1)( Carroltton, Marshall IneIs. ............ . 
1)( Dallas, Milgray Elctms. ........•....... 
1)( Dallas, Sterfing EIctms. .............. . 
1)( EI Paso, Marshallinds. .......•...•.... 
1)( Houston. Marshailinels. 

617-273-2800 
506-435-6858 
508-658-0810 
508-657-5900 
617-938-6200 
313-525-5850 
313-525-2700 
612-831-2666 
612-938-0000 
612-559-2211 
314-291-8795 
201-777-4too 
201-882-0320 
609-983-5010 
609-234-9100 
201-335-1766 
201-328-3322 
201-769-7000 
505-884-1900 
516-420-9800 
516-273-2424 
516-472-6000 
607-798-1611 
716-235-7620 
716-235-0830 
704-394-6195 
919-878-9882 
919-781-5700 
614-299-4161 
513-898-4480 
216-442-3441 
216-447-1520 
216-248-1788 
216-349-1415 
614-436-8675 
918-663-2410 
503-841-1690 
503-844-5050 
215-696-4000 

503-629-2082 
512-837-1991 
512-836-1341 
214-233-5200 
214-248-1603 
214-243-1600 
915-593-0706 

• . . • . . . . . . . . . . . . • . . . .. 713-895-92OO,1-8O().392-2416 
1)( Houston, Sterling EIctms. ••.•...•..... 713-827-9800 
1)( Mansfield, Mouser EIctms. ............ 817-493-0165 
1)( Richardson, Insight Elctms. ....•.....• 214-783-0800 
UT NSatt Lake City, IEC . . . . . . . . • . . . . . . . . . 801-298-1869 
UT san Lake City, Marshaliinels. ......... 801-485-1551 
UT san Lake City, Milgray Elctms. •....... 801-272-4999 
VA Herndon, Sterling Elctms. ............. 703-742-8400 
VA Richmond, Sterling Elctms. .....•..... 804-226-2190 
WA Bellevue, IEC •.. . . .• . . . • . . . . . . . . • . . • .. 206-455-2727 
WA Bellevue, Marshalllnds................ 206-486-5747 
WA Redmond, Western Microlechnology .. 206-881-6737 
WI Milwaukee, Marsh EIctms. ..•......... 414-475-6000 
WI Waukesha, Marshallinds. ............. 414-797-6400 
Can Burnaby,sc, ITT Mutticomponents/RAE Elctms. 

· . . . . . . . . . .• . . . . . . . . . . . . . . . . . . . . . . . . . . • 604-291-8886 
Can Calgary,A1berta, ITT Multicomponents/RAE Elctms. 

· . . . • . . • • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 403-253-8575 
Can Calgary,Alberta, MEMCO .......•..... 403-258-3399 
Can Concord, Ont, ITT Mutticomponents/RAE Elctms. 

..... , .•........•.............•........ 416-735-1144 
Can Dartmouth,Nova Scotia, ITT MultiCOmponenls/RAE 

EIctms. .... ;.......................... 902-456-2350 
Can Edmonton, Alberta, MEMCO •....... 1-800-681-9531> 
CanEdmonton,Alberta, ITT Mutticomponents/RAE EIctms. 

· ; .• . • . . . . . . . .. . . . . . . . . . •. . . • . . . . . . • . .. 403-451-4001 
CA Irvine, IEC .•.•...•..•................. 714-837-9960 
Can Moncton.New Brunswick, ITT Mutticomponents/RAE 

EIctms. .............•..•......•.••.... 506-85N!011 

Can Nepean.0nt, ITT Mutticomponenls/RAE Elctrns. 
•...................•.....•... :........ 613-226-7406 

Can Nepean,Onl, Carsten Elctms. LTD ..... 613-726-9250 
Can Saskatoon,Que., MEMCO ........... 1-800-681-9536 
Can Scarborough,Ont, Carsten Elctrns. LTD. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .. 416-495-9999 
Can SUrrey, BC, MEMCO .................. 604-590-1553 
Can Victoria,BC, MEMCO .. . . . . . . . . . . . . . . .. 604-383-2400 
Can Ville St Laurent. Que., ITT Multicomponents/RAE 

EIctms. ............................... 514-335-7697 
Can Ville St Lauren~Que., Carsten EIctms. LTD. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •. 514-334-8321 
Can Willowdale,Ont, Milgray Elctms. ....... 416-491-4481 
Can Winnipeg, Manitoba, MEMCO ..•.... 1-800-681-9536 
Can Wimipeg.Manitoba, ITT Mutticomponents/RAE EIctms. 

· . ... .. . .. ... .. .. . .. .. . . . . .. .. . . . . . .. .. 204-786-8401 

NEC INFORMATION SYSTEMS, INC, 1414 
Massachusatts Ave, Boxborough, MA 01719, Tel: 617-
264-8000, TELEX: 92-3434; Empl.: 1500; Sis. Mgr: 
Richard Gilbert/Robert Henderson; Dist. Mgr: Richard 
Gilberti John Bruni 

NEDAP N.V, P.O: Box 6, Groenlo, Holland 7140 M, Tel: 
031-544()'71111, TELEX: 44253, FAX: 031.5440.62745; 
Ernpl: 380; Sis. Mgr: W. Bonnemeier 

N.E.D. CABLE CO., Div. of Electro-Prep, Inc, 16 Proctor' 
St, Salem, MA 01970, Tel: 617-745-9911; Empl.: 10; SIs. 
Mgr: R M. Sullivan 

NEDCO ELECTRONICS, INC, 8246 LeHigh, Morton 
Grove, IL 60053, Tel: 312-967-0500, FAX: 312-967-0505; 
ErnpL: 10 

NEFF INSTR, 700 S. Myrtle Ave., Monrovia, CA 91016, Tel: 
818-357-2281, TWX: 91()'585-1833, FAX: 818-303-2288; 
EmpL: 125; SIs. Mgr: James L Tay1Qr 

MEl 
Ferranti· Packard 

FAX: 416-625-6197 
NEI FERRANTI-PACKARD ELECTRONICS, 6030 

Ambler Dr, Mississauga, Ont, Canada L4W 2Pl, Tel: 416-
624-3020, TELEX: 06-961437; EmpL: 225; SIs. Mgr: Paul 
A Manuel .....•.......................... 8.1095-1097 

Local Sales Offices & Reps 
IL Chicago. NEI Svc. .................... 8Q().263-4346 
MA Hopkinton, FP Displays, Inc. .......... 617-742-2335 
NH Nashua, Befl Controls Inc. ............ 603-882-6984 
PA Paoli Tyler Griffin Co. ................ 215-647-1550 
1)( Dallas, NEI Svc. ...................... 8Q().263-4346 
Can Mississauga, Ont, NEI Ferrant~Packard Elctms. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 416-624-3020 

NEl FREQUENCY CONTROLS. INC., 357 Beloit St, 
Bu~ington, WI 53105, Tel: 414-783-3591, TWX: 91()'278-
2450, FAX: 414-783-2881; FSC No.: 00815; EmpL: 225; 
SIs. Mgr: Dick Griebel, VP SIs. & Mktg.; Dist. Mgr: Lyann 
Jung .....•..•............................ A·1455-1457 

Local Sales 0Ificfls & Reps 
AL Huntsville, 20th Cantury Mktg. ........ 205-533-9281 
AZ T ernpe, A5 Co. ....•.................. 602-966-4923 
CA Burlingame, Wm. J. Purdy Co .......... 415-347-7701 
CA Huntington Beach, Mil-Com SIs. ...... 714-84()'2424 
CO Parker, AS Co. .... ,................... 303-841-3651 
FL Orlando. Richmar Elctms. ..•.......... 407-352-3755 
GA Norcross, 20th Century Mklg. ......... 404-446-1999 
IL Downers Grove, Richmar EIctms. ..... 312-968-0118 
IN indianapolis, Richmar Elctrns. ...•..... 317-577-9950 
IA Iowa City, Richmar Elctms. ........... 319-354-8894 
MI Adrian. EIctm. Salesmesters .......... 517-263-2500 
MN Minneapolis, Holmgren Assocs. ....... 612-786-7641 
NH Nashua, Bell Controls ...........•.... 603-882-6984 
NJ Hopelawn. Kamco Indl. SIs. •........•. 201-422-6252 
NJ Medford. Champion ... . . . . . . . . . . . . . . .. 8Q().234-2426 
NC Cary, 20th Century Mktg. ............. 919-481-3370 
OH Beechwood, EIctm. Salesmasters ...•. 216-831-9555 
OR Lake Oswego, RTS, Inc. .............. 503-244-4123 
TN Knoxville, 20th Century Mklg. ......... 615-966-2099 
1)( Plano, Richmar Elctms. •.............. 214-424-8388 
WA Vashon, RTS,lnc .........•.......•.... 206-285-1363 
WI Butler, Richmar EIctms. ............... 414-781-1730 
EXP San Juan, Puerto Rico, Elctm. Tech. Sis. 

· . . . . . • . . . . . . • . . . . . • . . . . . . . . . . . • . . . . . . . 809-798-1300 

Local Distributors 
CA Agoura Hills, Pacesetter.............. 818-991-3984 
CA Anaheim, Pacesetter.. . . . . • . . . . . . . . . . . 714-779-5855 
CA Canoga Pari<, Tim-Co . . . . . . . . . . . . . . . .. 818-992-5040 

NETWOR 

CA Fountain Valley, Components Ctr. ..... 714-979-0433 
CA Irvine, Integrated Elctms. •..•.•.•. : .. .• 714-837-9960 
CA Sacramento. Integrated EIctms. ...••.. 916-424-5297 
CA San Joss, All American .•............. 408-943-1200 
CA San Joss, Integrated EIctms. . . • . . . . • • . 406-435-1000 
CA San Joss, Pacesetter ..•.....•...•.... 40&-436-8822 
CA San Joss, Sierra West .•...........•.. 406-435-7477 
CA Santa Clara, Components Ctr. ........ 408-986-3751 
CA Torrence, All American ............... 800-664-8300 
CO Denver,lntegrated EIctms. ............ 303-292-6121 
FL Miami All American .................. 305-621-8282 
IL Hollman Estates, Integrated EIctms. .. 312-643-2040 
IL Northbrook, Classic Camps. .•........ 312-272-9650 
IL Rosemont, Advent . . . . . • . . . . . . . . . . . • . . 600-323-1270 
IN Indianapolis, Advent .........•........ 317-872-4910 
IA Cedar Rapids, Advent .•.........•.•.• 319-363-0221 
MD Jessup. Treeko EIctms. ........•...... 301-792-0112 
MD Rockville, All American ............... 800-426-0420 
MA Billerica, Mayer EIctms. ........•.....• 617-229-2255 
MA Middleboro, Glynn EIctms. ............ 80().225-8684 
MA Wakefield, All American ... , .. .. .... ... 80().874-2834 
MI Farmington Hills, Advent .. , ......... ,. 3'13-477-1650 
MN Eden Prairie, All American ............ 612-944-2151 
MN Mimeapolis, Bergquist. • . . • . . . . . . . . . .. 612-835-2322 
NY Buffalo, Genesee IndL ....•......•.•.. 716-873-9661 
NY Rochester, Masllne EIctms. ....•...•.. 716-546-5373 
NY Ronkonkoma, All American ........... 8O().874-2830 
NY Stony Brook. Dove EIctms. .•......•.. 516-889-7733 
OH Englewood, Argent .........•......... 513-836-8633 
OH Solon, Repco EIctms. ..............•.• 216-246-8900 
OK Tulsa, Altair. . . . . . . . . . . . . . . • . • . • . . . . . . . 918-252-5781 
OR Beaverton, Integrated EIctms. .•.....•. 503-841-1690 
RI Richardson, All American ............. 8O().541-1435 
1)( Austin, Altair Co. .......•............•. 512-837-4970 
1)( Dallas, MP Sys. ....................... 214-385-8885 
1)( Dalles, on The Shelf .......•......... 214-247-0052 
1)( Houston, Altair Co. . . . . . . . . . . . . . . . . . . .. 713-462-3029 
1)( Richardson, Altair Co. .......•...•.•... 214-231-5166 
1)( Richardson. on The SheH .•......•... 214-238-0808 
UT Satt Lake City, Integrated EIctms. ...•. 801-298-1869 
WA Beflevue, Integrated EIctms. .......... 206-455-2727 
WI Mequon, Taylor EIec. ....•.•.•........ 8O().242-8914 
WI New Berlin, Classic Conl>s-........... 80().242-7408 
Can GaIgery, Alberta, Memco ....•......... 403-258-3399 
Can SUrrey, B.C, Memco .................. 604-590-1553 

NEPENTHE, INC, 2471 E., Beyshore Road, Palo Atto, CA 
94303, Tel: 415-856-9332, 8O().NEPENTHE, TWX: 91()' 
373-2060; FSC No.: 415.856 8850; Ernpl: 50; Sis. Mgr: 
Mark Urban 

NESCO BATTERY SYSTEMS, National Electro
Sales Corp, 7110 Gerald Ave., Van Nuys, CA 91406-
7840, Tel: 818-781-0505, FAX: 818-786-2758 

NESHAMINY TRANSFORMER, Neshaminy 
Electronics Corp, Edison-Furlong Road, Furlong, PA 
18925, Tel: 215-794-7411; SIs. Mgr: Phifip Klein 

N NfS Slim/me -
f A Systems-Of/ented Panel Meter 

2. 

FAX: 312-426-6630 
NES. INC_ (NATIONWIDE ELECTRONIC 

SYSTEMS), 3003 Wakefield, Cetpentersville, IL 60110, 
Tel: 312-426-5900; EmpL: 54; SIs.Mgr:JerryBestter; Dist. 
Mgr: Jerry Bestler . ..•. ... a·1098; Do1153, 1406-1411 

Local Sales Offices & Reps 
WA Beflevue, AI Smith Co. ..•........•..•. 206-746-6770 

Local Distributors 
IL Bridgeview (Chicago), Norman Equip. Co. 

..•...•..•.................•.•...•...•. 312-43().4QOO 
IL Mt Prospect, Feed Controls .......... 312-253-3898 
WI Appleton, G.W.s. Supp. ..•...•.•••..... 414-739-6066 
Can Montrea( Que., Mod-tronic Instr. Ltd. .. \514-848-7205 

NETCOM, INC, 3000 CommericaI Ave.,P.O.Box 3025, 
Northbrook, IL 60065-3025, Tel: 312-564-5100, FAX: 312-
564-2279; FSC No.: 57193; EmpL: 105; SIs. Mgr: Wayne 
Roeder 

NElWORKS INTERNATIONAL CORPORATION. 
13924 W. 1 OBth St, Lenexa, KS 66215, Tel: 913-469-6484, 
FAX: 913-469-6495; EmpL: 15; SIs. Mgr: Abhay Bis.arya; 
Dist. Mgr: Abhay Biserya 

EEM 1989 755 North American offices only. For worldwide reps & distributors, see Vol. W. . . 



NEURON 

NEURON 
FAX: 213-375-6145 

NEURON ELECTRONICS, INC, 24050 Madson St, 
Tonance, CA 90505, Tel: 213-37~, 213-375-5333; 
~: 4; SIs. Mgr: Steve Slone ................ 001101 

NEUTRIK PRODUCTS, See Kulka Smith 

NEW ENGLAND SMa TlNG WORKS, INC, 502 Unioo 
St, Box 29, W. Springfield. MA 01090, Tel:. 413-734-0491; 
FSC No.: 3439;~: 40; SIs. Mgr: David R Saller 

NEW HAMPSHIRE BAl.L BEARINGS, INC. NMB 
(USA), Inc., Ate. 202, Peterborough, NH 03458. Tel: 603-
924-3311, TWX: 71 o.364-1805; ~: 1500 

NEWMAN, M. M., CORP., Heli-Tube Div, P.O. Box 
615, Marblehead. MA 01945, Tel: 617-631-7100, FAX: 617-
631-8887; FSC No.: 09106; SIs. Mgr: C. LoutreI; Dist. 
Mgr: C. LoutreI ................................. C'1874 

L 
L 

IN 
IA 
KS 
KY 
LA 
MD 
MA 
MI 
MN 
MN 
MO 
MO 

NE 
NJ 
NY 
NY 
NY 
NC 
OH 
OH 
OH 
OH 
OH 
OK 
OR 

Manufacturers . and SaleS Offices Directory 
CountJysicIe, Pacific IndicaIor ...•....•. 312-352-3500 I..ccel DisItibuIots 
Glendale Heights, ~ MeIermaster p;z T""1'&. Acacia Sis. .....•.•.• : .....••• 
....................................... 312-351-4554 ' AR UtIle Rock, CarIton-Bates ............ . 
Evansville, EIectro-lab SVcs. ......... 812-423-5211 CA Garden Grove, Beliinds. ............. . 
Oav~ Universal Precision Instr. .. 319-326-5757 CA San Diego, Western MicrotechnoIogy 
Kansas City, Process Measurement .. 913-364-2064 
LouiSville, P. L BurI<es Co. . . .. . .. . . . . . . 502-589-3960 
Slidell Process & Engrg. Prod. ........ 504-641..()652 
SparI<s, EL 1nsIr. ..... . .. . . .. • .. . .. • .. • 301-771-4800 
WaIIham, CaIibron InsIrs. ............. 617-894-6440 
Royal Oak, George Instr. .............. 313-280-1111 
Minneapolis, Insbmn. SVcs. ........... 612-544-8916 
Minneapolis, Process Meas. .......... 612-544-4035 
Kansas City, 1St. Corp. ................ 816-587-5400 
Manchester, Universal Precision Ins!. 

Omaha, lrItemme IndL ............... . 
NewIoundIand, HoSica Labs. ......... . 
Buffalo, ElLlTrott EIcIms. ............ . 
Buffalo, KOM Lamb ................. .. 
FarrringcIaIe, Brownell EIecIro ....... . 
Charlotte, ElLlTrott EIcIms. ......... .. 
Cincinnati, Schlemmer .............. .. 
Cleveland, Pioneer Instr. .. .......... .. 
Cleveland, Weschler EIec. .......... .. 
Dayton, Pioneer Instr ................. . 
Toledo, Girl<ins EIec. .................• 
Tulsa, lnotek ......................... . 
Portland, EU.. Instruments ........... .. 

CA Sunnyvale, Bellinds. ................. . 
CA Tustin, Projections UnlinWted •.•..•. , .. 
CO WheaIridge, Bellinds. ............... .. 
CT DanbuIy, Pilgrim EIcIms. ............. . 
CT Walfinglord, Mid-SIaIe EIcIms. .....•.• 
FL Clearwater, FUiule EIcIms. ........... . 
FL Largo, Bell inds. ..................... . 
FL Orlando, Hammond EIcIms. ......... .. 
GA Norcross, Beliinds. ................. .. 
GA Norcross, Hammond EIctms. ......... . 
II. AdIison, BeIfonj EIcIms. ............ .. 
II. Elk GroveV\., Bell Inds. .............. . 
IL Schaumburg, QPS .................. .. 
IN Fl Wayne, BelIInds./Graham Div .... . 
IN Indianapolis, Meunier ............... .. 
KY Louisville, Peerless EIcIms. .......... . 
MO Gaithersburg, Axis EIctms. .......... .. 
MA Chelmsford, n.C Inc. ............... .. 
MI Grand Rapids, SF EIctms. .......... .. 
MI Uvonia, AS EIcIms. .................. . 
MN New Brighton, ems EIctms. ......... . 
MO St Louis, FUiule EIcIms. ............. . 
MO St Louis, Van Sickle Rallo .......... . 
NH Nashua, Brevan EIctms. ............ .. 
NJ Rockaway, Tonar Inds. .............. .. 

602-694-2874 
501-562-9100 
714-895-7801 

NEW MEDIA GRAPHICS CORP, Matrix Corp., 780 . ~ 
BosIon Ad., Billerica, MA 01821, Tel: 508-663-0666, FAX: PA 

Portland, WesIcon .................. .. 
Philadelphia, Sunshine Scientific ..... . 

314-394-4693 
402-331-3535 
2OHl97-6111 
716-634-8500 
716-874-3530 
516-42G-5990 
704-376-2237 
513-522-6340 
216-587-3600 
216-236-2550 
513-236-9900 
41~78-5600 
918-627-1500 
503-221-1123 
503-283-0132 
215-673-5600 
717-848-3700 
803-772-6111 
615-966-3441 
214-349-6044 
214-243-7000 
713-941-7265 
801-292-5900 
804-275-1431 
206-762-6050 
201-1382-3222 
414-272-7799 

NJ South River, M-Tronics .............. . 
NY Farmingdale, Bellinds. ............... . 

61 !H53-843O 
408-734-8570 
714-544-2700 
303-424-1985 
203-792-7274 
203-265-9900 
813-578-2770 
813-541-<1434 
407-841-1010 
404-662-()923 

404-449-1996 
312-691-1100 
312-840-1910 
312-884-6620 
219-423-3422 
317-635-3511 
502-637-7674 
301-840-9640 
506-250-9666 
616-459-0216 
313-525-1155 
612-631-2647 
314-469-8805 
31<Hi2HjOOO 
603-889-7230 
201-586-9000 
201-613-8390 
516-752-9303 
315-451-2371 
513-435-8660 
513-296-5555 
918-25G-1620 
503-646-3377 
814-476-7774 
615-842-0514 
214-690-0466 
214-437-2437 
801'972-6969 
206-821-4895 
514-694-7710 

508-663-6678; ~: 50 sc 
York, Troia Inds. .................... .. 
Columbia, Brownell Instrs. .......... .. 

NY Uverpool, Future EIctms. ............ . 
OH Dayion, BelIInds./Graham Div ....... . 

.NEWPORT 

FAX: 714-546-3022 
NEWPORT ELECTRONIcs, 2229S.YaleSt, Santa Ana, 

CA 9270+4426, Tel: 714-54G-4914, TWX: 910-595-1787; 
~: 16Q; SIs. Mgr: Jim Way •....•...•. 001412-1413 ' 

I..ccel Sales Offices & Reps 
AL Binningham, Richardson Co. . . . . . . . . .. 205-979-0550 
p;z Phoenix, CPS Assocs. ................ 602-246-1097 
CA Milpitas, IFM, Inc. ..................... 408-945-5920 
CA Orange, EIecIramaIion ................ 71~7-8420 
CO Denver, AKI EnIprs. ................... 303-388-4488 
FL Orlando, Datarep, Inc. .... .. . .. .. .. . .. . 305-843-5224 
L Arlington HgIs., Brainard-Wilson ...... 312-437-2700 
IN Ft Wayne, Walter M. Bierberich Inc. . . . 219-432-2537 
IA Des Moines, H & H Vega SIs. Assocs. 

KS Shawnee Mission, H & H Vega Sis. .. . 
MO Joppa, Electra-Tech ................. . 
MA Billerica, Eastronix, Inc. .............. . 
MI Uvonia, Amtech Reps. ............... . 
MN Eden Prairie, Rockmore Sis. Corp. ... . 
MO St Charles, Power Transmission ~ 

NJ Parlin, JMA Sis. ..................... .. 
NY Waling River, JMA SIs.. Inc. ......... . 
NC Charlotte, SPK Insbmn. ............. .. 
OH Dayton, DoIIusH'loot & Co. ......... .. 
OH Strongsville, DoIIusH'loot & Co. ..... . 
PA Bridgeville, Dolfuss-Root & Co. ...... . 
PA Valley Forge, J. E. Cuesta & Co., Inc. .. 
SC Greenville, SPf( Instrmn. ............. . 
TN ~ Southeastem Marketing ... . 
TX AdIison, AssociaIed Dyn, Inc. ....... . 
VA Dumfries, Electra-Tech .............. . 
WA Redmond, Sis. & Engrg. Assocs. ..... . 
WI Waukesha, .Brainard-Wilson .......... . 

I..ccel DislributOfS 
AL 8iJmingham, BrowneIIInstrs. ......... . 
p;z T""1'&. MeIermaster ................. . 
AR UtIle Rock, BrowneIIInsirs. ......... .. 
CA Costa Mesa, FLW, Inc .............. .. 
CA Foster City, Therm-X ............... .. 
CA Fremont, FLW, Inc. ................... , 
CA Los Angeles, EU.. Instrs., Inc. ......... . 
CA S. San Francisco, Steven Engrg. ..... . 
CA San Leandro, Coast Instr ............ .. 
CA Yorba Unda, MeIermaster .......... .. 
CO Aurora, R & R Insbmn. ............... . 
CT Middletown, Ell. Instrs., Inc. .......... . 
FL Orlando, FLW, Inc. ................... . 
GA Atlanta, Sesoo, Inc. .................. . 
GA Atlanta (Hapeville), Brownell Electro .. 
GA Marietta, FLW Southeast ............ . 
HI Kailua, FLW, Inc. ....... : ............. . 
L Chicago, Data EIcIms. Co. .......... .. 

515-28G-8088 
316-722-7856 
301-677-0344 
617-67o.2400 
313-474-8300 
612-941-1390 

314-926-1750 
201-254-8484 
516-929-5756 
704-535-2345 
513-433-6776 
216-236-0300 
412-221-4420 
215-935-0400 
803-297..01133 
901-529-9818 
214-387-3600 
703-67G-6962 
206-B83-4999 
414-797-7940 

205-332-3374 
602-431-0015 
501-562-2061 
714-751-7512 
415-571-1166 
415-651-6511 
213-685-7020 
415-588-9200 
415-483-3774 
714-921-2101 
303-34G-8728 
203-346-6646 
407-894-1100 
404-458-6423 
404-762-5181 
404-424-1731 
808-945-1030 
312-283-0300 

TN 
TX 
TX 
TX 
lIT 
VA 
WA 
WA 
WI 

Knoxville, Brownell .................. . OH Dayton, Stotts Friedman Inc. ........ .. 
Dallas, Dallas MeIer Tek ............. . OK Oklahoma City, CarIton-Bates Co. ... . 
Dallas, lootek ....................... .. OR Beaverton, Acacia Sis. .............. .. 
HoustOl\ American Analog ......... .. 
N. Salt Lake, Westem Controls ...... . 
Richmond, Melermelrics ............ .. 
SeaItIe, Branom Instrs. .............. .. 
SeaItIe, EU.. Instruments ............. .. 
Milwaukee, E-M Instrs. .............. .. 

PA McKean, Advacom Inc. ............. .. 
TN Hixson, Techni-lronics .............. .. 
TX Richardson, Bell Inds. ................ . 
TX Richardson, Future EIctms. .......... . 
lIT Salt Lake City, Bell Inds. ............. . 
WA Kirkland, Priebe EIcIms. ............. .. 
Can Pointe Claire, Future EIctms. .•.....•.. 

NEWWAVEiNSTRUMENTS,128W3100N.,Provo,lIT NICHICON (AMERICA) CORP. 927 E. Stale Pkwy. 
84604, Tel: 801-373-4909, TWX: 510-601-2474, ESYlNK;' Schaurrburg, L 60173, Tel: 312-843-7500, TB.EX: 2(). 

62925379; SIs. Mgr: Larry Ctvistensen 6577, FAX: 312-843-279817125; SIs.Mgr: Russ Edwllllds; 
Dist. Mgr: Buddy Black 

THE J. M. NEY COMPANY, Nay Industrial Park, 
Bloomfield, CT 06002, Tel: 203-242-2281, TB.EX: !HI238, 
FAX: 203-242-5688; SIs. Mgr: Hal Poschmann 
. .. .. ... ........ .... .. .. .. . .. .... C'1463, 1619; 002241 

I..ccel Sales Offices & Reps 
CA San Diego, The J.M. Nay Co. ......... 619-462-4214 
CT Hartford, The J.M.Ney Co. ..... .. . . . ... 203-242-2281 
II. Chicago, The J.M.Nay Co. ............ 312-724-0431 
MA Springfield, The J.M.Nay Co. .......... 413-586-5542 
MI Detroit, The J.M.Ney Co. .............. 313-477-6774 
NJ Newark, The J.M.Nay Co. ............. 201-96&4218 

NICHIFU AMERICA, INC. 60 RobiIl9Oll St, Pottstown, PA 
19464, Tel: 215-323-7120, FAX: 215-97o.2096; SIs. Mgr: 
RoyAiIeti 

NICOLET INSTRUMENT CORP. Test Instrument 
Division, 5225 Verona Ad., P.O. Box 4288, Macison, WI 
53711, Tel: 608-271-3333, TB.EX: 608-273-5061, TWX: 
91 o.286-2737; ~: 700; SIs. Mgr: Jeffry Shahan 

NICOlET COMPUTER GRAPHICS DtV. See Bruning 
Computer Graphics 

NGK BERYLCO, NGK Metals Corporation, P.O. Box· NIDEC CORPORAllON, 100 Frankin Drive, Torrington, 
13367,Reacling,PA 19612-3367, Tel: 215-921-5000, TWX: CT0679O, Tel: 203-482-4422, TB.EX:643963; ~:350; 
510-65H1677;~: 600; SIs. Mgr: Robert E. Strock SIs. Mgr: Robert Murphy; Dist. Mgr: Rich Brache 

NH RESEARCH, INCORPORATED, Instrumentation 
Products Division, 16601 Hale Ave., Irvine, CA 92714, 
Tel: 714-474-3900, TB.EX: 67-6377, FAX: 714-474-7062; 
~: 120; SIs. Mgr: Fred Sabatine 

NH RESEARCH, Powertest Automatic Power Supply 
TestSyslems,I6601 Hale Avenue, Irvine, CA 92714, Tel: 
714-474-3900, TB.EX: 67-6377, FAX: 714-474-7062; FSC 
No.: 24882;~: 125; SIs. Mgr: Sam Duran 

NIC COMPONENTS CORP, 8000 New Horizons Blvd., 
N. Amityville, NY 11701, Tel: 516-226-7500, TB.EX: 221-
228, FAX: 516-226-6262; ~: 50; SIs.Mgr: Robert 
Schatz; Dist. Mgr: Nancy Lamendola 
. .. . ..... .. .... .. . .. ..... .. . ...... .. A'1144-1145, 2000 

I..ccel Sales Offices & Reps 
CA 
CA 
CT 
II. 
IN 
KS 

LA 
MA 
MI 
MI 
MO 

San Diego, Eagle SIs. ................. 619-743-6550 
Bloomfield, F.s.L ...................... 203-243-3122 
Usle, W. G. Controls .................. 312-963-5954 
Ilkianapolis, Eictm. Rep.1nc........... 317-894-1414 
Overland Park, Thomas L Dowell & Assocs. 
....................................... - 913-648-7373 
Hammond, Design MkIg. ... . .. .. .. .. .. 504-294-3076 
GIouchester, F.s.L .................... 617-281-3864 
Grand Rapids, Burcaw Co. ............ 313-573-4805 
Wyoming, Burcaw Co. ................ 313-573-4805 
St Louis, Thomas L Dowell & Assocs. 
.. . . . . . .. . . . . .. . .. .. .. . .. . . .. .. . .. . .... 314-849-4234 

NY Hicksville, J-Square MkIg. Inc. ........ 516-935-3200 
TX Irving, Design Mktg. .......... . .. . .. . . . 214-607-(l611 
TX Round Rock, Design Mktg............. 512-255-9896 

NrrTANY PIEZO CERAMICS, See Piezo Kinetics, Inc. 

NJE 
/11,jiWiJ§,jJlii,W 

. FAX: 201-329-6185 
NJE CORPORATION, 329 Culver Ad, P.o. Box 669, 

Dayton, NJ 08810-0669, Tel: 20,-329-46", TWX: 71o. 
480-5674; FSC No.: 98380; ~: lOS; SIs. Mgr: John 
Slavik .................................... 001925-1928 

I..ccel Sales Offices & Reps 
NJ Dayton, NJE Corp. .................... 201-329-4611 

FAX: 602-998-1435 
NKK SWITCHES OF AMERICA, INC. 14415 N. 

Scottsdale Ad., ScoIIsdaIe, p;z 85260, Tel: 602-99HI942; 
FSC No.: 63426;~: 473; SIs. Mgr: Joseph Nessim; 
Dist. Mgr: Joseph Nessim ................ 801816-1821 

756 North American offices only. For worldwide reps & distributors, see Vol. w. EEM 1989 
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Manufacturers and Sales Offices Directory NKKSW 
I..ccaI Sales Offices & Reps 

AI. Huntsville, Over & Over ............... 205-837-7105 
KZ. Phoenix, C.T. Carlberg & Assocs. .•..• 602-468-0750 
KZ. Scottsdale, NKK SWitches ............ 602-991-()942 
CA Santa Clara, CaItron Con1Jonents Corp. 

· . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 408-9B0-0181 
CA Torrance, O'Donnell Assocs.Inc. ...... 21~9664 
CO ~ Cluff & Assocs. Inc. ...... 303-425-6604 
FL Altamonte Springs, Over & Over, Inc. 

FL Coral Springs, Over & Over Inc. ..•...• 
FL T8n1)a, Over & Over Inc. ............ . 
GA Norcross, Over & Over, Inc. .......... . 
10 Boise, Bob SicI<Ier Sis. Co. .......... .. 
IL Mt, Prospect, The Dombrow Co, Inc. .. 
IN Cannel. Frank E. Kahsar Sis. .......... 
IA Cedar Rapids, Midwest Tech. Sis. •.... 
KS Goddard, Midwest Tech. Sis. ......... . 
KS Lenexa, Midwest Tech. Sis. .......... . 
MO Baltimore, Eastem Comp. Sis. ........ . 
MA Mills, Schumacher & Yanington, Inc. 

407-332-1222 
305-753-7050 
81:Hl26-91 00 
404-449-6205 
208-344-9588 
312-253-3326 
317-844-9353 
319-36&4011 
316-794-8565 
913-888-5100 
301-786-7050 

....................................... 617-376-2411 
MI Ann Arbor, Frank E. Kahsar Sis. ....... 313-769-0131 
MN Minnetonka, J. P. & Assocs. ........... 612-935-7930 
MO Sl Charles, Midwest Tech. Sis. ....... 314-441-1012 
NH Nashua, Schumacher & Yarrington. Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 603-882-2664 
NM Albuquerque, C. T. Carlberg & Assocs. 

.. . . .. .. .. . .. . . . . . . . .. . .. . .. .. . .. .. .. .. 505-836-1448 
NY Clifton PI<, NET Sis. Co. .............. 516-371-6864 
NY Cortland, NET Sis. Co. ................ 607-756-6592 
NY De Ruyter, NET Sis. Co. .............. 315-662-7996 
NY MeMIIe, Comtronic Assocs., Inc. ...... 516-249-<1505 
NY VICtor, NET Sis. Co. ................... 716-924-1844 
NC Charlotte, Over & Over Inc. ........... 704-542-9111 
NC Raleigh, Over & Over Inc. ............. 919-782-9111 
OH Cincinnati, Frank E. Kahsar SIs. ....... 513-922-3133 
OH Columbus, Frank E. Kahsar SIs........ 614-252-4009 
OH Mentor, Frank E. Kahsar Sis. .......... 216-257-1166 
OR Beaverton, JHS J. Backer Co. ......... 503-827-0775 
PA Sewickley, Frank E. Kahsar Sis. ....... 412-741-4155 
PA West Conshohocken, Eastem CoIr'flS. Sis. 

....................................... 21&825-8610 
AI Warwick, Schumacher & Yarrington. Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4OHI84-5671 
TX Dallas, Rem Air Con1Jonents Corp. ... 214-234-1069 
lIT SaH Lake City, Cluff & Assocs. ....•... 801-486-7297 
WA Seattle, James J. Backer Co. .. .. .. .... 206-285-1300 
Can Mississauga, Ont, John G. Weiss Co, Lid. 

....................................... 416-673-0011 
Can Nepean, Ont, John G. Weiss Co, lid. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 613-825-0545 
Can Sl Laurent, Que, John G. Weiss Co, Lid. 

.. .. .. .. .. .. . .. .. ... .. . .. . . . .. .... . . . .. 514-337-5022 
Can Vancouver, ac., John G. Weiss Co, lid. 

....................................... 604-673-1112 
Can Wmnipeg, Manitoba, John G. Weiss Co, Lid. 

· . . . . . .. .. .. .. .. .. .. .. .. .. .. . .. . .. . .... 204-949-1877 

I..ccaI Distributors 
AI. Huntsville, AHied EIctms. ............ .. 
AI. Huntsville, Powell EIctms. ........... .. 
KZ. Phoenix, DaIis EIctrn SUpp. .......... . 
KZ. Phoenix, Powell EIctms. ............ .. 
KZ. Tempe, L Comp. Inc. ................. . 
KZ. Tucson, Dalis EIctrn Supp. 
AR Fl Smith, Radio, Inc. ................. : 
AR Little Rock, Bluff City EIctms. ....... .. 
CA Costa Mesa, Eric EIctms. ........... .. 
CA Costa Mesa, Powell EIctms. ........ .. 
CA Fountain Valley, Components Ctr ..... . 
CA Fremont, Allied EIctms. .............. . 
CA Irvine, ITT Multicomps. ......... : ...... . 
CA Los Angeles, EIec1ric Switches, Inc. .. . 
CA Milpitas, lack EIctms. ................ . 
CA Monterey, lack E!c\ms. ............. .. 
CA Sacramento, lack EIctms. ........... . 
CA Sen Diego, Mock III SIs. Co, Inc. ..... . 
CA Sen Diego, Shanks & Wright ........ .. 
CA San Diego, Southland CoIr'flS. ...... .. 
CA Sen Francisco, lack EIctms. ......... . 
CA San Jose, Eric EIctms. ............... . 
CA Sen Jose, ITT Multicomps. .......... .. 
CA Sen Jose, Powell E!c\ms. ............ . 
CA San Jose, Rose EIctrn Oist. Co. ...... . 
CA Santa Clara, Con1Jonents Ctr. .. ..... . 
CA Torrance, Alled EIctms. .............. . 
CA Tustin, Allied EIctms. ............... .. 
CA Tustin, Western SWitches & Controls 

CA Vallejo, lack EIctms. ............... .. 
CO Arvada, Denver Beta ................. . 
CO Aurora, Jet EIctms. SUpp. Co. ........ . 
CO Colorado Springs, Kimball EIctms. ..•• 
CO Englewood. Allied EIctms. 
CO Englewood, NEP EIctms. ............ . 
CT Cheshire, Allied EIctms. .............. . 
CT Denbuoy, Pilgrim EIcIrns., Inc. ........ . 
CT Walfinglord, Greerle Shaw ........... . 

205-721-3500 
205-539-2731 
602-275-2885 
602-936-5552 
602-730-1633 
602-889-5301 
501~5200 
501-376-7044 
714-751-1185 
714-754-1717 
714-979-0433 
415-770-0s00 
714-727-4001 
213-660-1310 
415-326-5482 
408-375-3144 
916-446-3131 
619-560-0515 
619-239-0176 
619-578-6630 
41 &826-1444 
408-432-1111 
406-279-0685 
406-943-9020 
406-943-0200 
406-986-3751 
213-373-8547 
714-669-4190 

714-259-8144 
707~76 
303-431-7161 
303-364-1000 
303-52&-7066 
303-790-1664 
303-799-9898 
203-272-7730 
203-792-7274 
203-265-3333 

CT WalHngIord, MidstaIe EIctms. ......... 203-265-9900 NY Buffalo, GoIdcrest EIctms. ............ 716-885-5678 
DE Milford, Harco EIctms. ................ 302-442-3105 NY Fairport, Allied EIctms. ................ 716-425-3850 
DE Wilmington. Wholesale EIctms. ....... 302-652-3221 NY ~ Electronic E!J.oip. Co. .•... 516-538-5510 
FL Altamonte Springs, Control Des. Supp., Inc. NY Mineola, Allied EIctms. ................ 516-248-2360 

....................................... 305-786-3220 NY Mt Vernon, OAR InciJsIriaI EIctrn Sis., Inc. 
FL Bradenton, Dow EIctms. .............. 813-756-9571 ....... ......... .. ... .. ... .......... ... 914-699-2224 
FL Fl LaudeIdaIe, Bros. EIctms. .. . . . . . . .. 305-56 Hl700 NY Rochester, Masline EIctms., Inc. . . . . . • . 716-546-5373 
FL Fl LaudeIdaIe, Powell E!c\ms. ........ 305-484-8377 NY Rome, Rome EIctms. ................. 315-337-5400 
FL Fl Meyers, Dow EIctms. .............. 813-334-6577 NY Troy, Trojan EIctrn SUpp. Co. ......... 518-274-4481 
FL Gainesville, Dow EIctms. . . . . . . . . . . . . .. 904-376-3231 
FL Jacksonville, Dow EIctms. .....•...... 904-356-8426 

NY Yonkers, Kin-Tronics Inc. ............. 914-968-7736 
NC Cary, Powell EIctms. .................. 919-467-1212 

FL Lakeland, Dow E!c\ms. ............... 81 :Hl86-8193 NC Charlotte, Dixie EIctms., Inc. .......... 704-377-5413 
FL Largo, AHied E!c\ms. .................. 813-541-4660 
FL Longwood, AM EIctms. ............... 407-882-9191 

NC Raleigh, Allied EIctms. ................ 919-876-5645 

FL Maitland, EIctrn Equi!>................ 407-539-Q888 
NC Raleigh. Rasco ....................... 919-781-5700 
NC Wmston-SaIern, Dixie EIcIrns., Inc. .... 919-724-5961 

FL Melbourne, Greene Shaw . . . . . . . . . . ... 407-951-3636 OH Cincinnati, Schuster E!c\ms. .......... 513-489-1400 
FL Miami, Electronic Equip. Co. .......... 30&871-3500 
FL Orlando, Dow EIctms. .... . . .. ... . .. ... 407-299-2771 
FL Orlando, Wallace ..................... 407-841-0400 

OH Cincinnati, URI EIctms................. 513-761-4030 
OH Columbus, Wedemeyer EIctrn Supp. Co, Inc. 

FL Ponllano Bch, Allied EIctms. ......... 305-976-3008 OH 
OH 
OH 
OH 
OH 
OH 
OH 
OK 
OK 
OK 
OK 
OK 
OR 
OR 
OR 
OR 
OR 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
RI 

FL Ponllano Beach, Dow EIctms. ........ 305-975-5550 
FL Sl Petersburg, Dow EIctms. .......... 813-525-1131 
FL T~ Dow EIctms. .................. 81:Hl26-5191 
FL T~ Dow EIctms. .................. 813-870-3315 
FL T~ EIctm. Equip. Co, Inc. . . . . . . . .. 813-986-0810 
FL West Palm Beach, Nurmi EIctrn Supp., Inc. 

GA 
GA 
GA 
GA 
GA 
GA 
GA 
GA 
GA 
GA 
GA 
GA 
10 
10 
IL 
IL 
Il 
IL 
IL 
IL 
IL 
Il 
Il 
IL 
IN 
IN 
IN 
IA 
KS 
KS 
KS 
KS 
KS 
KS 
KY 
LA 

.. . . . . . . . . . . . . . . . . . . . . .. .. . . . .. . . . . . . .. 30&886-6553 
Albany, Dow EIctms. .................. 912-435-1711 
A11anta, Dow E!c\ms. .. .. .. .. • . .. .. . . .. 404-446-3140 
Augusta, Dixie EIctms., Inc. ........... 404-772-2055 
Augusta, Dow EIctms. ................ 404-722-1526 
Macon, Dow EIctms. .................. 912-743-5421 
Marietta, Dow EIctms. ................ 404-422-4333 
Norcross, Allied EIctms. . . . . . . . . . . . . . .. 404-446-8595 
Norcross, Applied Power, Inc. ........• 404-263-0421 
Norcross, Dow EIctms. ............... 404-448-4004 
Norcross, Spectrum EIctms. .......... 404-446-1516 
Norcross, Whitehead EIctms. .......•. 404-92:Hl667 
Savannah, Dow EIctms. .............. 912-234-1664 
Boise, Kimball EIcIms., Inc. . . . . . . . . . • .. 20&-342-3559 
Pocatello, Kimball EIctms., Inc. ........ 20&-232-2201 
Addison, BeKord EIctms. .............. 312-691-1100 
Addison, L Comp. Inc. .. . . . .. . .. . . .. .. . 312"s28-1400 
Bensenville, Goold EIctms. ........... 312-860-7171 
Chicago, Leeds Electro CoIr'flS. .... . . . 312-825-3800 
Des Plaines, Allied EIctms. . . . . • . . . . . .. 312-803-1040 
Elgin, Allied EIctms. ................... 312-697-8200 
Geneva, Melvin EIctms., Inc. .......... 312-232-7300 
Villa Park, Melvin EIctms., Inc. ... . . . . . . 312-279-5015 
Wheeling, Hawk EIctms., Inc. . . . . . . . . .. 312-459-4030 RI 
Wood 0aIe, Nap EIctms. .............. 312-59&8500 SC 
Indianapolis, Allied EIctms. . . .. . . . . . ... 317-875-0448 SC 
Indianapolis, MAR EIctms. ............ 317-633-6699 SC 
Indianapolis, AM E!c\ms. .............. 317-29,1-7110 SC 
Sioux City, Molstad Distrbg. ........... 712-25&8023 TN 
Great Bend, RSC EIctms., Inc. ........ 316-793-3507 TN 
Salina, RSC EIcIms., Inc. .............. 913-823-6353 TN 
WIChita, Airtechnics, Inc. .............. 316-267-2849 TIll 
WIChita, L-Comp ..... ;................ 316-265-5100 TIll 
WIChita, Radio Inc. .................... 316-264-2798 TIll 
WIChita, RSC EIctms., Inc. ............. 316-267-5213 TX 
Florence, URI EIctms., Inc. ............ 606-371-4423 TX 
New Orleans, Southern Radio Supp. Co. TX 
.. . .. . .. . .... . . . .. . ... . .. .. . . . .. . .. . ... 504-524-2343 TX 
Aberdeen, Harco EIctms. ............ . 
Columbia, Allied EIctms. ............ .. 
Columbia, Powell EIctms. ........... .. 
Gailhersburg, Axis EIcIrns., Inc. ...... . 
Kensington. Marine Air Supply Co. . .. . 
Marlow Hgts., Allied E!c\ms. ..•.....•.. 
Avon, Controller Svc. & Sis. .......... . 
Billerica, Allied EIctms. ............... . 
Bostoo, Controller Svc. & Sis. ....... .. 

301-838-7990 TX 
301-381-1560 TX 
301-995-6410 TX 
301-840-9640 TX 
301-949-9560 TX 
301-423-0161 TX 
617-584-9010 TX 
508-667-8824 TX 
617-269-1375 TX 

.... .. . .. . ... . .. .. .. . . ....... ..•... . ... 614-436-9600 
Columbus, Whitehead EIctms. ....... . 
Daytoo, Srepco ...................... . 
Dayton, Whitehead EIctms. .......... . 
Uma, LAP EIctms. .................. .. 
Solon, Allied EIctms. ................. . 
Twinsburg, Schuster EIctms. ...•...... 
Warren, REM E!c\ms. ................ . 
Enid, Enid Wintronic ................. . 
Lawton. Lawton Wintronic ........... . 
Oklahoma City, Radio, Inc. ........... . 
Oklahoma City, RSC EIctms. ........ .. 
Tulsa, Radio, Inc. .................... . 
Beaverton, Comp. 8esources ...•..... 
Beavertoo, Norvac EIctms. .......... .. 
Beaverton, Rose EIctrn Distr. . ....... . 
Eugene, Norvac EIctms. ............. . 
Portland, URS EIctms. ............... . 
Allentown, Federated Purchaser ..... . 
Allentown, P. A. Peters Co. ........... . 
Allentown, Whlsle. EIcIms. ........... . 
Dunmore, P. A. Peters Co. ........... . 
Erie, Rem EIctms. .................... . 
Lancaster, Harco E!c\ms. ............ . 
N. Huntington. Rem EIctms. .......... . 
Philadelphia, Brothers EIctms. ....... . 
Phi~ Powell E!c\ms. .........• 
Pittsburgh, Allied EIctms. ........... .. 
Wayne, Peak EIctms. ............... .. 
Pawtucket, Major IEdwards Bee. Supp. 

Providence, Controller Svc. & Sis. .... . 
Columbia, Dixie E!c\ms. .............. . 
Greenville, Dixie EIctms. ............. . 
N. Char1eston, Dixie E!c\ms. ........ .. 
Taylors, Cantrell Whlse. Prods. ....... . 
Chattanooga, Dow E!c\ms. ........... . 
Gray, Dixie EIctms. .................. . 
Jackson, Bluff City E!c\ms. .......... .. 
Knoxville, Dixie E!c\ms. .............. . 
Men1>/liS. Bluff City E!c\ms. .......... . 
Nashville, Bluff City E!c\ms. ......... .. 
Austin, Allied EIctms. ............... .. 
Austin, Southwest EIctms. ........... . 
Austin, Wofford EIctms. ............. .. 
Brownsville, carden IndL Grp. ..•.....• 
Corpus Christi, Douglas E!c\ms. ..... . 
Dallas, Allied EIctms. ............... .. 
Dallas, Off The Shell ~ Inc. .... . 
Dallas, Southwest E!c\ms. ........... . 
Dallas, Wallace E!c\ms. .............. . 
EI Paso, Midland Wintronic .......... . 
EI Paso, Rem E!c\ms. ............... .. 
Fl Worth, Allied E!c\ms. .. ., ......... .. 
Ft Worth, Swieco, Inc. .............. .. 

614-224-4234 
513-293-0871 
513-293-2947 
419-226-1220 
216-246-4200 
216-42&8134 
216-373-1300 
405-234-2218 
405-355-0603 
405-789-D741 
40&831-7729 
918-587-9123 
5O:Hl41-8488 
503-644-1025 
503-629-9288 
503-345-2905 
503-233-7151 
215-437-4481 
215-434-5237 
215-436-6743 
717-343-1146 
814-453-5626 
717-291-1861 
412-864-7423 
215-425-7982 
215-385-1900 
412-367-4124 
215-293-9000 

401-727-1430 
401-781-7100 
803-779-5332 
803-297-1430 
803-552-2671 
803-286-1194 
615-824-1040 
615-477-3838 
901-424-0236 
615-936-4131 
901-345-9500 
615-242-8000 
512-389-3771 
512-837-6971 
512-339-1131 
512-541-3660 
512-883-5103 
214-553-4370 
214-247-0052 
214-234-3050 
214-340-0400 
915-779-8391 
915-778-7333 
817-336-5401 
817-33&8521 

MO 
MO 
MO 
MO 
MO 
MO 
MA 
MA 
MA 
MA 
MA 
MI 
MI 
MI 
MI 
MI 
MI 
MN 
MN 
MN 

Newton, Gr-.e Shaw ............... . 
Westborough, Powell EIctms. •........ 
Ann Arbor, Wedemeyer EIctrn Supp. .. 

617-969-8900 r----------------...., 
617-366-6100 

MN 
MS 
MS 
MO 
MO 
MO 
NH 
NJ 
NJ 
NJ 
NJ 
NM 
NY 

Grand Rapids, AM EIctms. .......... .. 
Lansing, Wedemeyer EIctm. Supp. .•.. 
Uvonia, AIDed EIctms. ................ . 
Novi, BeHord EIctms. ............... .. 
Sl Clair Shores, Spemco Switches .. . 
Burnsville, cassidy EIctms. ..•........ 
Eden Prairie, Allied E!c\ms. ......... .. 
Minneapolis, Stark EIctms. SUpp., Inc. 

Minneapolis, Tor Tee ............... .. 
Columbus, Bluff City EIctms. ..••.•.... 
Tupelo. Bluff City E!c\ms. ........... .. 
Kansas City, L Comp., Inc. ........... . 
Marytand Hgts., L Comp., Inc. ........ . 
Sl Louis, Franklin E!c\ms. Co ......... . 
Manchester, Controller Svc. & Sis. ... . 
E. Brunswick, Brothers EIctms. •..•.... 
Englewood, Powell EIctms. •.•...•.... 
Kenilworth, Federated Purchaser .... . 
Mt Laure~ Allied E!c\ms. ............. . 
Farmington. Farmington Wintronics .•. 
Bohemia, Key Components ......... .. 

.313-665-8611 
616-531-9300 
517-484-9009 
313-462-0190 
313-349-6642 
313-771-2700 
612-895-9026 
612-829-7554 

612-332-1325 
612-866-3662 
601-326-8212 
601-842-6832 
816-221-2400 
314-291-6200 
314-993-5333 
6O:Hl23-7225 
201-236-2200 
2OHI94-Q800 
201-272-0505 
609-234-7769 
505-327-6356 
516-567-7500 

FULL LINE AUTHORIZED DISTRIBUTOR 

·rUflJ 
ELECTRIC SWITCHES 

INC 0 B P 0 BAT B D 
2478 Fletcher Dr., Los Angeles, California 90039·2897 

Toll 800-421-8855 
Call 
CA:800-252-4640 

TEL:213-660-13101 
FAX:213-660-51301 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTlON-5100. FREE CATALOG 31EM on REQUEST 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 757 



NKKSW 
TX Houston, Wolford EIctms. ............. 713-847-3583 
TX Humble, Allied Elctms.... . .•.•. . .•.... 713-446-8005 
TX Irving, Powell EIctms. •.....•......•.•. 214-550-0547 
TX Richardson, 011 the Sheff Comps., Inc. 

TX Richardson, RSC EIctms. ••.••.....•.• 
TX Stafford, Sou1hwest EIctms. ..•.....•.. 
TX Waco, Hargis Co. ......•..........•..•. 
UT Ogden, Ogden Wintronic •...........•. 
UT Salt Lake City, Ballard Supp. Corp. .... 
UT Salt Lake City, Kimball EIctms. .•....•. 
UT Salt Lake City, Salt Lake Beta ........ . 
UT Salt Lake City, SId Supp. Co. ....•.•.• 
VA Norfolk, Priest EIctms. .....•.......... 
WA Kent, Comp. Resources .......••••.... 
WA Lacey, Powell.EIctms. .....•.......... 
WA Redmond, Priebe EIctms. ...•..•...... 
WA Seattte. Allied EIctms. .•........•...... 
WA Seattte. URS EIctms. ...............•.. 
WI Mequon, Taylor Bec. Co. ............ . 
WI New Berlin, Allied EIctms. ..•..•....... 
WI New BerKn, NEP EIctms., Inc. ....•.... 
WI Oconomowoc, GW EIctms., Ltd ...... . 
WI WaukeSha, Hawk EIctms. ......•...•.. 
can Burnaby, BC, ITT Mullicomps. ......•.. 
can Burnaby, BC, SEMAD ......•.......•.. 
can Calgary, Alberta, ITT Mullicomps. ..... 
can Calgary, Alberta, SEMAD ......•.•.... 
can Concord, Ont Trade Elctms. •.....•... 
can Concord, Ont, ITT Municomps. •...... 
can Dartmouth, NS, ITT Mullicomps. ..... . 
can Edmonton, Alberta, ITT MuKicomps. •.. 
can Marldlam, Ont, SEMAD .............•. 
can Moncton, NB, ITT MuKicomps. •..•.... 
can Nepean, Ont, ITT MuKicomps. ....... . 
can Ottawa, Ont, SEMAO .•..•............ 
can Pointe Claire, Que., SEMAO .......•... 
can Saskatoon, SK. ITT MuKicomps. ..... . 
can St Laurent. PO, ITT Mullicomps. ..... . 
can Winnipeg, ManHoba, ITT MuKicomps. 

214-238-0808 
214-644-3444 
713-24(}.4()()() 
817-754-5667 
801-393-8603 
801-972-2430 
801-328-2075 
801-966-0236 
801-486-3371 
804-855-0105 
208-251-9771 
206-641-4446 
208-881-2363 
208-547-2827 
206-451-9393 
414-241-4321 
414-798-1280 
414-785-9100 
414-367-6003 
414-547-4457 
604-291-8866 
604-420-9889 
403-273-2780 
403-252-5664 
416-861-7111 
416-736-1588 
902-465-2350 
403-451-4001 
416-475-8500 
506-857-8011 
613-226-7408 
613-727-6325 
514-694-0660 
306-373-7138 
514-335-7697 

204-766-6401 

NKR PRECISION MANUFACTURING, Rle. 17M, Box 
333, Harriman, NY 10926, Tel: 914-782-6562; EmpL: 17 

1 11.~ 11 /,1'; NMB TECHNOLOGIES I 
'- '-'-\. '-~ • f INCORPORATED I 

FAX: 818-341-8207 
NMB TECHNOLOGIES, 9730 Independence Avenue, 

Chatsworth, CA 91311, Tel: 818-341-3355; Dist. Mgr: 
Brian Lennox •..•..• A·l768-1769; B.1288-1289,1879; 

C·1880-1681 

Local Sales Offices & Reps 
CA Chatsworth, NMB Technlgs. .......•.. 818-341-3355 
CA Santa Clara, NMB Technlgs. .......... 408-727-2636 
IL Scheumburg, NMB Technlgs. ......... 312-843-0202 
PA Easton, NMB Technlgs. ......•........ 215-252-0616 
AI Providence, NMB Technlgs. .•.......• 401-273-8900 
TX Grapevine, NMB Technlgs. ..•....•..• 817-486-8445 
can Mississauga, Ont, NMB Precision. . . .. 416-890-0570 

NOBEX DIV, Griffith Plastics Corp., 1027 California Dr. 
Box 4365, Burlingame, CA 94010. Tel: 415-342-8170; FSC 
No.: 32767; EmpL: 35 

NOBLE . U.SA, INC. 5450 Meadowbrook Ct, RolUng 
Meadows, IL 60008, Tel: 312-364-6038, TELEX: 206745, 
FAX: 1-312-364-6045; SIs. Mgr: Robert K Burdick; Dist. 
Mgr: VyIo Omilijonas 

NOHAU CORPORATION, 51 E. Campbell Ave., 
Campbel~ CA 95006, Tel: 408-86&-1820, 408-866-4493, 
FAX: 408-378-7889 ....••................ 001324-1326 

Local Sales Offices & Reps 
CA San Diego, Microware Technlg.lnc. .. ,. 619-693-4280 

NOKIA-MOBIRA, SUb. of the Nokia COrp.-Helsinki, 
2300 Tall Pines Drive, Largo, FL 34641, Tel: 813-536-5553; 
EmpL: 4,000; SIs. Mgr: P. Chelgren 

NOlATRON, P.O. Box 4042, Hanisbo,lrg, PA 17111, Tel: 
717-564-3398, FAX: 717-939-5831; EmpL: 5 

NOLL, J. A. CO. P.O. Box 312, Monroeville, PA 15146, Tel:. 
412-733-1089; SIs. MgT: P. Carson; 1fSI. Mgr: P. Carson 

NON-LINEAR SYSTEMS/DIV. OF KAVPRO CORP. 
533 Stevens Ave., Solana Bch, CA92075, Tel: 619-481-
3953, TWX: 51~5061, FAX: 619-755-6029; FSC No.: 
03626; EmpL: 55; Sis. Mgr: Ben W. FISher; Dist. Mgr: 
Jeanne Sinvnons 

Manufacturers and Sales Offices Directory 
NORDION INTERNATIONAL. P.O:·Box 13500, Kaneta, 

Ontario, Canada K2K 1 X8, Tel: 613-592-2790, TB..EX: 
053-4162, FAX: 613-592-6937 

NORELCOM INDS. 63 Marine St, Farmingdale, NY 11735, 
Tel: 516-249-7245, FAX: 518-249-3745; EmpL: 30 

NOREN PRODUCTS INC. 101 0 O'Brien Blvd, Menlo PI<., 
CA 94025, Tel: 415-322-9500, TELEX: 17-1410 Noren 
MNPK, FAX: 415-324-1348 

NORGREN, 5400 South Delaware, Littleton, CO 80120-
1663, Tel: 303-794-2611, TELEX: 45541; Empl: 661; Sis. 
Mgr: Patrick Maley 

NORITAKE CO., INC. Noritake CO. Limited (Japan), 
23820 Hawthorne Blvd, Sle. 100, Torrance, CA 90505, Tel: 
213-373-8704; FSC No.: 213-772-3918; EmpL: 7; SIs. 
Mgr: Y. Tatsuta 

NORLAND CORPORATION, Norland Dr. Ft Atkinson, WI 
53538, Tel: 414-563-8456, TELEX: 25-1776; Empl.: 105; 
SIs. Mgr: Robert Millar 

NORPLEX/OAK INC, Allied-Signal Inc., P.O. Box 1448, 
La Crosse, WI 54602-1448, Tel: 608-794-6070, TELEX: 59-
2257; EmpL: 2,200; SIs. Mgr: George Gabuzda 

NORSAL INDUSTRIES, 85 0 Holfman Lane s.. Central 
Islip, NY 11722, Tel: 516-234-1200, TWX: 510-234-1200, 
FAX: 516-234-1589; EmpL: 45; Sis. Mgr: Marc Spector 

NORTH AMERICAN PHIUPS CONTROLS CORP. 
See Airpax COrporation, Cheshire Div. 

NORTH AMERICAN PHIUPS UGHTING, Bank St, 
Hightstown, NJ 08520, Tel: 609-446-4000, TWX: 51 0-685-
5651; Empl.: 600; Sis. Mgr: C. J. Lehmann 

NORTH ATLANTIC INDUSTRIES. 60 Plant Ave., 
Hauppauge, NY 11788, Tel: 516-582-6500, TWX: 51.0-
227-9660, FAX: 516-582-8079; FSC No.: 07342; EmpL: 
320; Sis. Mgr: George H.lnholer .•...... 0·1328-1329 

Local Sales Offices & Reps 
AL Huntsville, Teqspec, Inc. .....•........ 205-883-6699 
AZ Tempe, Trembly Assoc. .. . .. .... . . . ... 602-967-2058 
CA Carson, Tritek Solutions, Inc. .......... 213-515-1590 
CO Wheat Ridge, Trembly Assoc. . . . . . . . .. 303-421-8900 
FL Cocoa Beach, TeqSpec .•...•........ 305-763-3444 
FL Palm Harbor, Teqspec .•.•............ 813-785-2276 
GA Snellville, Teqspec .....•...........•.. 404-972-7955 
IL Chicago, Pat Lind Elctms. ..•.......... 312-726-3513 
IN Indianapolis, Pat Lind Elctms. ••....... 317-632-7444 
IA Cedar Rapids, Palatine Engrg. •....... 319-365-8071 
MA Burlington, Intersell .........•......... 617-273-3844 
MI Madison Heights WKM Assoc. ....... 313-588-2300 
MN Circle Pines, P. Lind ......•........... 612-786-5770 
MO Florissant Palatine Engrg. ..........•. 314-839-0800 
NV Las Vegas, Trembly Assoc. ........... 702-739-9770 
NJ Teaneck, Sci. Oves.-East .. . . . . .. ..• . .. 201-837-1004 
NM Albuquerque, Trembly Assoc. ......... 505-266-8616 
NV Saugerties, Beckpep, Inc. ...••........ 914-246-3031 
NC Winston-Salem, Teqspec III " •........ 919-765-5553 
OH Dayton, WKM Assoc. ........•..•..... 513-4U-7500 
OR Wilsonville, Syntek . . . . . . . . . . . . • . . . . . • . 503-836-6793 
PA Horsham, Pennsylvania Sci. Oves. .... 215-956-0700 
TX Houston, Scientific Sis. .....•..•...... 713-645-6218 
TX Richardson, Sci. SIs. .................. 214-231-6541 
UT N. san t.ake City, Trembly Assoc. ..... 801-295-4703 
WI Milwaukee, Pat Lind EIctms. .•..•..... 414-224-0146 
can Scartlorough, Ont, John DeGroot Assocs. 

...............•..................••... 416-431-9331 

NORTHEAST INNOVATIONS, INC., P.O. Box 120, 
Concord, NH 03302, Tel: 603-736-8260, FAX: 603-736-
4506; EmpL: 10; SIs. Mgr_' James P. Diggins; Dist. Mgr: Mr. 
Ryan Irving 

NORTHEAST SCIENTIFIC CORP. 30 Wetherbee St, 
Acton, MA01720, Tel: 508-263-2711; EmpL: 10; SIs. Mgr: 
C.Moritz 

NORTHERN AMPOWER CORPORATION, 47087 
Grand River Avenue, Novi, MI46050, Tel: 313-349-4880, 
FAX: 313-344-2575; Empl.: 35; SIs. Mgr: Ronald E. Kirsch 

NORTHERN MAGNETICS INC. 16124 Wyandotte, Van 
Nuys, CA 91406, Tel: 818-997-8675, FAX: 818-997-3935; 
EmpL: 12 

NORTHERN PRECISION LABS.· 11 Madison Rd, 
Fairfield, NJ 07006, Tel: 201-227-4800, FAX: 201-575-
5973; ErnpL: 95; SIs. Mgr: P. Pylal 

N~ North Hills Electronics, Inc. 

FAX: 516-759-3327 
NORTH HILLS ELECTRONICS. 1 Alexander PI., Glen 

Cove, NY 11542 Tel: 516-671-5700, TELEX: 46-6886; 
FSC No.: 98821; EmpL: 125; SIs. Mgr: Herb Marx 
. . .•.•. . . .. . . ..••. .. . .•.. .. A.2364-236B; 001930-1933 

Local Sales Offices & Reps 
AL Huntsville, Rakes Eng. & Mktg. .••. • • . . 205-533-3763 
AZ Phoenix, Mercury Eng. Sis. • . . • . . . . . . . . 602-265-0344 
CA North Palo Ano, Tri-Rep .....•...•.•.. 415-965-1 B22 
CA Palo Ana, Tri Rep .•.. . . . . . . . . . . . . . . . • . 415-965-1822 
CA South EI Tom, Par Mktg. .............• 714-768-6021 
CT Wethersfield, UnderNood Sis. Corp. ... 203-563-3046 
FL Clearwater, BrenrianAssocs. ...•.••.. 813-446-5006 
GA Atlanta, Remco ..........•.•......•••. 404-447-6937 
IL Wheaton, Vine Tech. Sis. .....•....••. 913-642-7220 
MD Laure~ CSDS .•......•...........••.•. 301-953-7884 
MA Lowel~ Underwood Sis. Corp. .•...•..• 617-256-9191 
MN Minneapolis, Hei-LHe Sis. •...........• 612-861-6051 
MO St Louis, Thunderbird Tech. Sis. ...... 314-296-6984 
NJ Glen Gardner, F & M Tech. SIs. ....•.. 201-832-7216 
NY Albertson, DOl Engrg, ...........•.... 516-747-3944 
OH Dayton, Mid-Con EIctms. ..•.......... 513-837-2643 
OR Portland, Evergreen MkIg. Grp. . . . . . . . • 503-643-8020 
TX Dallas, Milestek, Inc. ..•..............• 817-455-7444 
TX Hous1on, Milestek, Inc. •......•.....•.. 713-376-6n6 
WA Seattle, Evergreen Mktg. Grp. .... ;.... 206-633-3180 
WI Genoa City, Vine Tech. Sis. ........... 4.14-279-3871 
can Montrea~ Componetics Ltd. •.....•.... 514-331-9930 

NORTH HILLS ELECTRONICS INC., Power Products 
DiV.l Alexander Place, Glen Cove, NY 11542-3796, Tel: 
516-671-5700, TELEX: 46-6886 NOHILL CI, FAX: 516-
759-3327; EmpL: 135; SIs. Mgr: Jay M. Mohr 

NORTHLAKE ENGINEERING, INC. 999 Anba Ave., 
Antiooh, IL 80002, Tel: 312-395-5710, FAX: 312-395-9101; 
FSC No.: 50638; Empl: 120; SIs. Mgr: W. A Hardt 

NORTHWEST MICROCIRCUITS, INC, 5464SW 
Philomath Blvd, Corvallis, OR 97333, Tel: 503-753-8242; 
EmpL: 15; SI8. MgT: Wm. H. Ferwan 

Local Sales Offices & Reps 
MN Minneapolis, E.P.M. Inc. ............•.. 612-434-9446 

NORTON ASSOCIATES, INC. 557 oak St, Copiague, 
NY 11726, Tel: 516-842-4666, FAX: 516-842-4667; FSC 
No.: 06739 

NOVA ELECTRIC INC., 263 Hillside Ave., Nutley, NJ 
• 07110, Tel: 201-661-3434, TELEX: 427386. FAX: 201-661-

3926; FSC No.: 29019; Empl: 50; SIs. Mgr: Kenneth 
Niovitch .............•.•.........•.....••. 002218-2217 

Local Sales Offices & Reps 
CA Covina, Synertek ........•..•.....••.. 818-915-1439 
FL Orlando, Carter Assocs................ 407-260-5566 
HI Honolulu, Victor Kim EIctms. .. . . • . . • . . 808-841-6266 
MD Rockville, MaI1<tron ..........•.•...... 301-251-8990 
MA Burlington, Tricorn.................... 617-272-8163 
NJ Nutley, Nova EIee. SIs. ....••...•.•...• 201-661-3434 
TX Garland, Carey-McMahili ......•..•... 214-881-1414 
UT san Lake City, Computer Environments 

.• •.. .. .. . .. .•. .. ... .. . . .. ... •. .. .. .•.. 801-466-6002 
can N. Vancouver, ac. Interworld Elctms. 

..• . .. . .•... ...•. . .. . . .. •..•. .. .. .. .••. 604-984-4471 

NOVATEK CORPORATION, 900 East Atlantic Blvd, 
Pompano Beach, FL 33060, Tel: 305-782-4397, TELEX: 
522600 AM EXECT, FAX: 305-97Hl316; ErnpL: 5; Sis. 
Mgr: Joe OiBrigida 

NOVA TRAN, Union Carbide Corp. 100 Deposition Dr. 
Clear Lake, WI 54005, Tel: 800-554-1697, FAX: 715-263-
3189; SIs. MgT: Paul McGuire 

NOVA TRONICS, Box 878, PornpanoBeach, FL 33061, Tel: 
305-942-5200, TWX: 510-956-9878, FAX: 305-776-7147; 
EmpL: 460; Sis. Mgr: Joseph P. Muni 

NOVA TRONICS INC, 677 Erie St, P.O. Box 610, Stratford, 
Ontario, canada N5A 6Va. Tel: 519-271-3880, TElEX: 06-
955394,FAX:519-271-9781;Empl: 100; SIs.Mgr:Laraine 
Murray 

NOVOTECHNIK u.s, INC, 237 Cedar Hill St, 
Marlborough. MA 01752, Tel: 617-485-2244, FAX: 617-
485-2430; FSC No.: MULTIPLE; ErnpL: 5 

758 North American offices only. For worldwide reps & distributors, see VoL W. EEM 1989 



Manufacturers and Sales Offices Directory 
NRD INC., Subsidiary of Mark IV Inds., Inc., 2937 

All Blvd. N., Grand Island, NY 14072, Tel: 716-773-7634, 
TB..EX: 91578 NRD GRD~ FAX: 716-773-7744; EmpL: 
100; Sis. Mgr: James R Curtis; Dist. Mgr: Lany Keating 
................................................. 1)02244 

Local Sales Offices & Reps 
CA Santa CJara,TecJ>.Ser, Inc. ............ 40&496-1004 
CA Torrance, Tech-Ser, Inc. .............. 213-37()'7200 
IL Chicago, MGA Kokomo ............... 312·775-1151 
FL Kokomo, MGA Kokomo .. .... .. .. .. .. . 317-455-0444 
MA Salem, AIpha-Stat .................... 50&-744-1100 
MI Southfield, M. Gottlieb Assoc.,Inc. ..... 313-35&4151 
MN Edina, Omnnec...................... 612--881--4447 
MO Uberty, Lectro-Reps .................. 816-781·2522 
NY Roches1er, TCS ...................... 716-342·2406 
NC CharJotte, EJectro-Rep Assocs. .. ...... 7()4..527·2530 
PA Fensterville, ARC Assocs.............. 215-364-1050 
1)( Dallas, ScaJon, Hughes & Assocs. .... 214-739-2888 

NTE ElECTRONICS, INC, 44 Farrand S1, Bloomfield, NJ 
07003, Tel: 201·74&-5089, FAX: 201·74&-6224; FSC No.: 
7T184; EmpL: 60; SIs. Mgr: Cindy Habick; Dist. Mgr: Mary 
Damiano 

l!ii3 
FAX: 201-467-5794 

NTK TECHNICAL CERAMICS, NGK Spark Plugs 
(USA), Inc., 99 Morris Ave., Springfield, NJ 07081, Tel: 
201·376-6070, TB..EX: 95-246-1286; FSC No.: 
95-246-1286; SIs. Mgr: Mark Ota; Dist. Mgr: Earl Hanson 
.................................... A·1710·1714, 1853 

Local Sales Offices & Reps 
P;z Mesa, NTK Tech. Cersmic ............ 602-820-4900 
FL Longwood, D-Assocs. .. .. .. .. .. .. . .. .. 305-83().8976 
FL Maitland, D. J. Ellis & Assocs., Inc. .... 305-645-1101 
FL Maitland, D. J. Ellis Assocs. ........... 305-645-1101 
FL Maitland, D.J. Ellis & Assocs.lnc....... 305-645-1101 
GA AlIan1a, L&D Inc. ...................... 404-455-3483 
IL Chicago, Greenslade Sis. ............. 312-593-3450 
IL Chicago, NTK Tech. Ceramic ......... 312--39().8240 
IN Fl Wayne, T.x. Sis. ................... 219--489--4447 
IA Cedar Rapids, Barnes Wes Tech ..... 319-393-9790 
IA Chanhassen, Barnes Sis. Assocs. ... . . 612·934-2907 
KS Overland Park, Barnes Midwest. . . . . . . 913-469-9688 
MI Ann Arbor, Jordan-Elliott Sis. Inc. ..... 313-682-4087 
MI Jackson, Jordan-Elliom Inc. ........... 517· 781H!353 
MN Chanhassen, Barnes Sales Assocs. . . . 612-934-2907 
NJ Springfield, NTK Tech. Ceramic ....... 201·376-6070 
1)( Dalles NTK Tech. Ceramic........... 214-4()4..1173 
Can Ontario, NGK Spall< Plugs Canada ... 416-291·9746 

NT.T/WAVECONN, State Ad. HiI~ Meadville, PA 16335, 
Tel: 6O().535-3162, 914-591--4173, FAX: 914-591·7783; 
ErnpL: 100; SIs. Mgr: Sigmund Jay Silberstein 

NUCLEAR RESEARCH CORP, 125 TItus Ave., Box H, 
Warrington, PA 18976, Tel: 215-343-5900, TB..EX: 51()' 
665-8525 NRC WNTN, FAX: 215-343-4670; FSC No.: 
96698; Empl: 130; SIs. Mgr: Jim FannOn 

NUCLEONIC PROOS, See Thornson-CSF Comps. 
Corp., Passive Camps. Div. 

NU..CQNCEPT SYSTEMS, 2725 Advance La,P. O. Box 
587, Colmar, PA 18915, Tel: 215-822--8400, FAX: 215-822-
1427; FSC No.: 58561; ErnpL: 17; SIs. Mgr: Robert F. 
Scheuerle 

NU DATA, INC, 32 Fairview Ave., UtIle Silv«, NJ 07739, 
Tel: 201--842·5757, TB..EX: 271139, FAX: 201--842·1161; 
ErnpL: 22; Sis. Mgr: Richard A. Previte 

NUMERIX CORP, 20 Ossipee Ad., Newton, MA 02164, Tel: 
617·984-2500, TB..EX: 946032, FAX: 617-1169-4380 

NU·METRICS INC, Cedar Valley Bldg., Box 471, 
Vanderbilt, PA 15486, Tel: 412-621Hl37O, 60().346-2025, 
FAX: 412-628--8875; Empl: 12; SIs. Mgr: Bernie Ames 

NWL CAPACITORS, NWL Transformers, 8050 
Monetary Dr, Riviera Bch, FL 33404, Tel: 305-84&9009, 
FAX: 407·849-9011; Empl: 20 ............ A.1146-1147 

NWL TRANSFORMERS, Rising Sun Ad., P.O. Box 358, 
Bordentown, NJ 08505, Tel: 609-299-7300, 1WX: 51 (). 
685-3645, FAX: 609-299-1982; ErnpL: 225; SIs. Mgr: C. W. 
Harrison.............................. A·2371; 1)01929 

WILLIAM F. NYE, INC, p.O. Box G-927, New BecIford, MA 
02742-0927, Tel: 50&-998-6721, TELEX: 940807, FAX: 
50&-997·5285; EmpL: 24; SIs. Mgr: Donald R Fairbanks 

NYLON MOLDING CORP, 1617 S. CalHomia, Monrovia, 
CA 91016, Tel: 818-358-2305, TB..EX: 362391, FAX: 818-
303-6085; EmpL: 45; Sis. Mgr: Gary Fraze 

FAX: 803-393-5421 (x362) 
NYTRONICS COMPONENTS GRP., INC., 700 

Orange S1, Darlington, SC 29532, Tel: 603-393-5421, 
1WX: 810-665-2182; FSC No.: 83125; EmpL: 502; Sis. 
Mgr: Meek W. Windham 
.... A·1148-1161, 1198, 1254·1275, 1604·1610,2001; 

a·1024 

LocsJ Sales Offices & Reps 
AL Huntsville, aC.L ...................... 205-529-4411 
P;z Tucson, Clemick & Assocs. ........... 602·749-4003 
CA Los Angeles, MG Sis. ................. 21a.476-3113 
CA Sunnyvale, W.W. Posey ............... 409-746-0771 
CO Englewood, Component Sis. .......... 303-779-6060 
CT Bloomfield, FSI ....................... 203-243-3122 
FL Longwood, Beacon ................... 305-332·1940 
GA Chamblee, ac.1. ...................... 404-455-0405 
IL Glendale HgIs.. Bela .......... . .. .. ... 312-.790-9888 
IN Indianapolis, EMCI .................... 317-1121--3450 
KS Lenexa, Mid-Tec Assoc. .............. 913-54H)505 
MA Needham, FSI ........................ 617--449-7920 
MI Ann Arbor, Kahsar Sis., Inc. ........... 313-769-0131 
MN Edina, Dunlop Consi1s. ... .. .. .. .. .. ... 612-933-9070 
MO St louis, Mid-Tec Assoc. ............. 314-275-8666 
NJ W. CaIdweI~ Grimm, Siegel ........... 201·575-9300 
NJ West Orange. NaJionaJ Atlantic ....... 201·73H)73O 
NY Pittsford, WA Franklin Sis. ....•....... 716-24&-6251 
OH Cincinnati, Kahsar Sis., Inc. •.......... 513-922--3133 
OH Columbus, Kahsar Sis., Inc. ........... 614-252-4009 
OR Togard, EItech, Inc. .................... 503-684-3458 
PA Narberth, Bresson Assocs. ............ 215-664-6460 
1)( Houston, Texoma .................... 713-462·1432 
1)( Richardson, Texoma ................. 214-238-8127 
UT Salt Lake City, Component SIs. ....... 801·268-6440 
VA Forest, Bresson Assocs. .............. 8()4..525-7445 
WA Bellevue, EKec .. .. .. .. .. .. .. .. .. .. .. .. 206-643-4330 
WI Milwaukee, Bela ...................... 414-543-6609 
Can Nepean, Onl, Dynasty EJctms. ........ 613-723-0725 

Locsl Distributors 
CA ~ Grove, Inductive Prods. . . . . • .. 714-891·2572 
CA Gardena, Bell Inds. ................... 213-515-1800 
CA San Diego, Mock III ................... 619-58().0515 
CA San Diego. Neumann EJctms. ......... 619-695-3005 
CA Santa Clara, Cypress ................. 408-98().25OO 
CA Sunnyvale, Bellinds. .. .. .. .. . .. .. . .... 409-734-8570 
CA Thousand Oaks, Bell ................. 805--499-6821 
CA Waln~ A. C. L ........................ 818--33H)735 
CO EngJewood, Industrial EJctms. ..•...... 303-694-9444 
CO Wheetridge, Bell Inds. . .. .. .. .. .. .. .... 303-424-1985 
IL Chicago, Bell Inds. ........ .. . .. .. .. ... 312-982-9210 
IL Chicago, Newart< Elect ................ 312-636-4411 
IN Indianapolis, Bell Inds. ................ 317-634-8202 
MD Beltsville, Newart< EIec. ............... 301-937·5085 
MD White Marsh, RESCO/BsJtjmore ..•.•. 301·529-0500 
MA NeecJharn, Cronin EJctms. .. .. .. .. .. .. • 617--449-5000 
MA Woburn, Sterling EIec. ................ 617·938-6200 
MN Minneapolis, Joel Co. ................. 612-545-5669 
NY Farmingdale, Pride EJctms. ........... 516-293--4020 
NY Hauppauge, Fainnon1 EJctms. ......... 516-231·3313 
NY Hauppauge, Jaco Elect ............... 516-273-5500 
NY Plainview, ACI Elect .................. 516-293-6630 
NY Rome, Rome Elect ................... 315-337·5400 
NC Raleigh, Radio EIec. Svc. ............. 919-781·5700 
OH Centerville, C.V. Clark ................. 513-435-3000 
OR Lake Oswego, Bellinds. .............. 503-241--4115 
PA MontgomeJyville, Pyttronic Inds. . •• . . . . 215-643-2850 
pA Philadelphia, Herback Rademan ...... 215-426-1700 
PA PhiladeJphia, PEl...................... 215-568-7400 
PA York, E. C.1. .......................... 717--843-8971 
1)( Dalles, WhoJesaJe Elect .............. 214-824-3001 
WA Bellevue, Bellinds. ................... 206-747·1515 

."1[ Switch Systems Inc. 

FAX: 815-459-5000 (x2218) 
OAK SWITCH SYSTEMS, 100 S. Main St, Crystal Lake, 

IL 60014, Tel: 815-459-5000; FSC No.: 76854; ErnpL: 500; 
Dist. Mgr: Gary LeMaire ................ a·1822,188O 

OAKSW 
Locsl Sales Offices & Reps 

AL Huntsville, EIectramark, Inc. ...•....... 
P;z Scottsdale, Harris & Croy ........... .. 
CA Granada Hills, C & N & Assocs., Inc. •. 
CA Walnut Creek, Tech-Rep Assocs. ..... 
FL Cleetwa1er, Tech-Rep Associa1es •..•. 
FL Winter Springs, Tech Rep Associates 

GA Norcross, EIectramark, Inc. ..... .,,, ... 
IL CrystaJ Lake, Oak Switch Sys. Inc. .•.. 
IL Palatina, GoIbeck!Milota .•..•........ 
IA Cedar Rapids, Pattison Sis. .......... . 
KS Olathe, C-Tron, Inc. ................. .. 
MA Acton, Boston EJctms. Assocs. ....... . 
MI White Pigeon, Oak Switch Sys. Inc. .. . 
MN Bloomington, Horizon Technologies .. 
MO St Charles, C-Tron .................. . 
NY Las Vegas, Harris & Cloy Inc. ........ . 
NJ Cherry HiI~ Eastern EJctms. ......... .. 
NJ Mountainside, Henry G. Richter ...... . 
NM Albuquerque, Harris & Croy Inc. ...... . 
NY Fayetteville, Henry G. Richter ........ . 
NC Raleigh. Eastem EJctms. ............ .. 
OH Cincinnati, JMK EJctms. ............. .. 
OH Cleveland, JMK EJctms. ............. .. 
OR TIQ8l'd, Matrix Sis. & MkIg. .......... .. 
PA Phoenixville, Henry G. Richter ....... . 
1)( Dallas, DaI/Tex Rep., Inc. ........... .. 
WA SeeItIe, Rep-West .................. .. 
Can Don Mills, Onl, R D. Assocs. ........ . 

Locsl DisIribulors 
AL Huntsville, Component Distr .......... . 
AL Huntsville, Marshall EJctms. .......... . 
P;z Phoenix, Marshall EJctms. .......... .. 
P;z Scottsdale, Harper SID .............. . 
CA Cha1sworth, Marshall EJctms. ........ . 
CA Compton, Harper SID ................ . 
CA Inglewood, Newart< EJctms. .....•..... 
CA Irvina, Marshall EJctms. ............. .. 
CA Milpitas, Marshall EJctms. ........... .. 
CA Mountain View, I/O Sis. Inc. ......... . 
CA Rancho Cordova, Marshall EJctms. ... . 
CA Sacramento, Zeck Electronics .....•.. 
CA San Diego, Harper SID .............. .. 
CA San Diego, Marshall EJctms. ........ .. 
CA San Francisco, Zeck EJctms. ........ .. 
CA Sunnyvale, Bell Ind. .................. . 
CO Denver, CSID ....................... .. 
CO Denver, Newark EJctms. ............. . 
CO Englewood, Component Oistrs. ...... . 
CO Thornton, Marshall EJctms. .......... . 
CT Wallingford, Marshall EJctms. ........ . 
FL Altamonte Springs, Marshall Eictnis. .. 
FL Fl LauderdaJe, Marshall EJctms. ..... . 
FL Melbourne, Component Distr. . ....... . 
FL W. Palm Bch, Wings EIec1ro Sis. Co. 

GA Norcross, Component Distr •........... 
GA Norcross, Marshall EJctms. .......... . 
IL Chicago, Newart< EJctms. ............ . 
IL CrystaJ Lake, Sub-Sam, Inc. .......... . 
IL Palatine, Ohm/EJctms. ............... . 
IL Rosemont, Advent EJctms. .......... .. 
IL Schaumburg, Marshall EJctms. ....... . 
IL Urbana, Bellind. .................... .. 
IN Indianapolis, Advent EJctms. .•.....•.. 
IN Indianapolis, Bell Ind. ............... .. 
IN Indianapolis, Marshall EJctms. ........ . 
KS Edwardsville, C. Temant Co. ....... .. 
KS Lenexa, Marshall EJctms. ............ . 
MD Silver Spring, MarshaJI EJctms. ..•..... 
MA Canton, Impact Sis. ................. .. 
MA Westborough, In--Stock Prods. .•..••.. 
MA Wilmington, Marshall EJctms. ...•..... 
MI Farmington Hills, Advent EJctms. ..... . 
Mi Uvonia, Marshall EJctms. ............ . 
MI Oak Park, Newart< EJctms. ........... . 
MN Minneapolis, Berquist ................ . 
MN Minneapolis, Newart< EJctms. ........ . 
MN Plymouth, Marshall EJctms. .......... . 
MO Maryland HIs., Olive EJctms. ........ .. 
NJ Fairfield, Marshall EJctms. " .••....•... 
NJ Ml Laurel, Marshall EJctms. ......... .. 
NJ Springfield, Route EJctms. ............ . 
NM Albuquerque, Walker Radio .......... . 
NY East Syracuse. ADd/ Modutek •..••... 
NY Hauppauge, Fairmont EIec. .......... . 
NY' Hauppauge, Marshall EJctms. ........ . 
NY Jamaica, CaIson Co. ................ .. 
NY Johnson City, Marshall EJctms. ..•.... 
NY Northport, Coke-el Aerospace Co. ..•. 
NY Rochester, Marshall EJctms. ........ .. 
NC Raleigh, Component Distr. . .......... . 
NC Raleigh, Marshall EJctms. ............ . 
OH Centerville, lPO ...................... . 
OH Deyton, Marshall EJctms. ........... .. 
OH Solon, Marshall EJctms. .............. . 
OH Westerville, Marshall EJctms. .•.....•.. 

205-830-4400 
602·951-9121 
805-254-5844 
415-934-8028 
813-572-9900 

407-699-4010 
404-446-7915 
815-459-5000 
312-705-0602 
319-395-9886 
913-829-0073 
508-264-4456 
616-483-7179 
612-B84-6515 
314-928-8078 
702-876-5022 
609-662·2113 
201·233-4615 
505-275-9103 
315-637-6713 
919-876-7591 
513-271·3860 
216-886-7100 
503-639-0325 
215-495-6176 
214-991·7799 
206-283-8351 
416-444-0959 

205-883-7501 
205-881·9235 
602-496-0290 
60().442-7737 
818-407--4100 
213-979-5090 
213-871·7086 
714-859-5050 
409-943-<1600 
415-986-1080 
916-635-9700 
916-446-3131 
619-576-2500 
619-578-9800 
415-626-1444 
409-734-8570 
303-292-9594 
303-757--3351 
303-799-4916 
303--451·8383 
203-265-3822 
305-767·8585 
305-977--4880 
305-724-9910 

407·796-6606 
404-441·3320 
404-923-5750 
312·784-5100 
815-45e.4139 
312-359-5500 
312-297-6200 
312-490-0155 
217·328-1077 
317-1174-2190 
317-1175-8200 
317·29N)483 
913-441-1801 
913-492-3121 
301-622·1118 
617-821-1500 
506-87()'575O 
508-651Hl810 
31a.477·1850 
313-525-5850 
313-987-0600 
800-328-3882 
612--331-6350 
612-559-2211 
314-997·7709 
201--882-0320 
609-234-9100 
201·379-7710 
505--883-2992 
315-437·1852 
516-231·3313 
516-273-2424 
718-525-5900 
607·798-1611 
516-754-2233 
716-235-7620 
919-787·7311 
919-878-9882 
513-435-2086 
513-896-4480 
216-246-1788 
614-891·7580 
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OAKSW Manufacturers and Sales Offices Directory 
OR Beavetton, Marshall Elctms. .••.•.••.• 
OR Portland, Radar EIec. .......••........ 
PA PIttsburgh, Marshall Elctms. .•......•. 
TX AusIIn, Marshall EIcIms. ..•.. ; ....... . 
TX Carrollton, Marshall EIcIms. ..•.....••. 
TX Dallas, Component Distr. . ••.••.....•. 
TX EI Paso, IdeaIlndl Elect ............. . 
TX Garland, Newark Elctms. .•.••...•.••. 
TX Houston, Marshall EIcIms. ........... . 
TX living, Halper S. L D •.•..•.•...•..•..•. 
UT San Lake City, Marshall Elctms. .•••.•• 
WA BotheI~ Marshall EIcIms. .........•.... 
WA Seattle, Radar EIec. ........• , ........ . 
WA Spokane, Radar EIec. ••••••••.•••••.•• 
WI Waukesha, Marshall Elctms. •••..••.•• 
Can Burnaby, ac., SIlmad EIctm Disl ..... 
can C81gary, Alberta, SIlmad Eldin. Disl .. 
can DownsvIew, On\., Westbume Elctms. 

503-644-5050 
503-232-3404 
412-96!Hl441 
512-837-1991 
214-233-5200 
214-644-0373 
915-77!H1647 
214-494-5911 
713-895-9200 
214-621-0500 
801-485-1551 
2lJ6-4IIEH;747 
20&-282-2511 
509-747-3053 
'414-797-8400 
804-43&-2515 
403-252-5664 

. . . . . .. . . . . . . • . . .• . • . . • . . . . • . . . . . . . . . . . 416-635-2980 
can MarIchaffi. On\., SIlmad Eldin. Dist ...• 416-475-3922 
Can 0\1aWa, On\., SIlmad Eldin. Dist ...... 613-727-8325 
can Ottawa, On\., WesIbume EIcIms. ...... 613-737-5570 

FAX: 614-486-0743 
OHIO SEMITRONICS, INC., 1205 Chesapeake Ave., 

Columbus, OH 43212, Tel: 614-486-9561; FSC No.: 12066; 
EII1Jl: 47; SIs. Mgr: G. Clagett .. 8.1968-1986; 001330 

Local Sales Offices & Reps 
AZ Tucson, Sheldon Equip. .............. . 
CA Arcadia, Ven Gott & Assocs. ' ........ .. 
CA Fremont, FLW, Inc. ................... . 
CT Wallingford. Pat Jenks Assocs. ...•.... 
FL Orlando, Datarep .................... . 
GA Marietta, FLW ...................... .. 
IL Park Ridge, EIctm Instr. Assocs. ..... . 
IL W~ R.L Weisheimer & Assocs. 

802-722-1452 
818-445-9728 
415-651-6511 
203-265-9939 
407-843-5224 
404-424-1731 
312-298-2290 

can Poin1e CIaire,Ouebec, SIlmad EIctm Dist MD 
. . . . . . • . . . .. . . . . . . . .. . .. . . . . . . . . .. . . . . . 514-694-0680 MA 

Baltimore, Electra-Tech, Inc. ......... . 
314-467-7328 
301-677-6344 
508-921-4600 
313-380-1514 
612-933-3026 
201-232-4643 
518-785-5032 
704-541-6122 
513-434-6873 
218-327-3527 
503-244-7265 
215-251-9700 
412-776-1666 
901-452-7441 
713-645-6218 
214-231-6541 
801-298-3388 
20&-747-5400 

can Winnipeg, Manitoba, Westbume IndUsIriaI Enl MI 
............ ...... ................. ..•. 204-766-4451 MN 

Beverly, Pat Jenks Assocs. . _ ........ . 
Milford, TMS ........................ .. 

AZ Tucson, Harris & Croy Inc. ............ 802-882-6642 NJ 
Minneapolis, The Mark Co. ........... . 
Garwood. ER. Mertz, Inc. ........... .. 

OAKTRON MANUFACTURING, INC. 704 30th St, 
Monroe, WI 53566, Tel: 606-328-5580, TELEX: 260-266, 
FAX: 606-328-5575; FSC No.: 07109; EIJ1lL: 100; SIs. 
Mgr: J. F. Disch 

OAL ASSOCIATES, INC.. P.O. Box J, Escondido, CA 
92025, Tel: 619-743-7143, FAX: 619-743-2460; EII1JL: 18; 
SIs. Mgr: Mark Lohkemper 

OAB INC. See Optimum Applied Systems 

OCEAN MARINE INSTRUMENT, P. O. Box 3963, Tustin, 
CA92680, Tel: 714-832-4627 

OCEAN STATE THERMOTICS, INC. 27 Thurber Blvd.. 
Smith1IeId, AI 02917, Tel: 401-231-4640, FAX: 401-231-
4641; EIJ1lL: 50; SIs. Mgr: Stephen R. Hecht; Dist. Mgr: 
Stephen R. Hecht 

OCTAGON SYSTEMS, 6510 W. 91st Ave., Westminster, 
CO 80030, Tel: 303-426-6540, TELEX: 4931919 

OCULAR INC, 1701 N. Colrrns Ste. 330, Richardson, TX 
750a0. Tel: 214-437-2561, FAX: 214-437-2562; EmpI.: 80; 
SIs. Mgr: Ben Kwong ................ , ... 801099-1101 

I..JJcsI Sales Offices & Reps 
NJ Wayne. Breen Assocs. ... . . . . . . . .. . . . . 2OHI98-8683 
AI Warren. William Poisson & Assocs. ... 401-245-0280 
TX Dallas, Comjlonent Technlg. .......... 214-783-8831 
WA Federal Way, K.R. Jensen Sis, Co. .... 208-874-2772 

ODELL, M. p. CO. 1620 Chesapeake Dr. Hoffman Estates, 
II.. 80195, Tel: 312-991-2828; SIs. Mgr: Maria McClurkin 

OECO CORP. 4807 s.e. Intema1ionaI Way, Milwaukie, OR 
97222, Tel: 503-659-7932, TELEX: 36-0350, FAX: 503-
6~10; FSC No.: 95266; SIs. Mgr: Dave Fuller, VP Sis, 

OGAllALA ELCTRNS, Div. Amold Engrg. eo.. Box 59, 
Ogallala, NE 69153, Tel: 308-284-4093, FAX: 308-284-
4093 (ext 29); EII1Jl: 39; SIs. Mgr: H. L Harrington 

~~tf 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 10th SI,. Oakland. CA 94606 

(80HMITE) 
(213) 452-8002 

NY 
NC 
OH 
OH 
OR 
PA 
PA 
TN 
TX 
TX 
UT 
WA 

Latham, L-Tron Corp. ............... .. 
Charlotte, ZeIco Assocs. ............. . 
Dayton. Mohawk Intronics ........... . 
No. Ridgeville, TMS, Inc. ............ .. 
Portland. Topp Engrg. Sis, Corp. . .... . 
Frazier, FLW, PA, Inc. ................ . 
Monroeville, TMS .................... . 
Memphis, Jorden/Mariar IHaIe, Inc. .. . 
Houston, ScientIfic Sis, Co. .......... . 
Richardson, Scientific Sis, Co. ...... .. 
San Lake City, Me Squared, Inc. ..... . 
Bellevue, Topp Engrg. SIs. Corp. ..... . 

FAX: 312-675-1505 
OHMITE MANUFACTURING CO, 3601 W. Howard St, 

Skokie, IL 60076, Tel: 312-675-2600, TELEX: 72-4433, 
lWX: 91 ()'223-0805; FSC No.: 44655 
... ... .......... .. ...... ... ... A.2OO3-2019, 2138-2139 

Dfim~~ 
... a VISHA Y Company 

FAX: 716-283-5932 
OHMTEK INC., Vlshay, 2180 Uberty Dr. Niagara Falls, 

NY 14304, Tel: 716-283-4025; FSC No.: 57469; Empl: 175; 
SIs. Mgr: WiIUam CUviello ............... A.2020-2025 

Local Sales OffiCes & Reps 
AZ Scottsdale, Serr1l8I Fi Sis, Inc. .... ..•. 602-991-4801 
CA Chatsworth, Raltech .................. 818-700-0933 
CA Del Mar, Chapmen & Chapmen ....... 619-755-0412 
CA Glendale, Mission Mktg. Grp. .......... 818-247-9110 
CA Santa Clara, I Square, Inc. ....•..•..•. 408-988-3400 
CO Denver, W.lnc. .................... 303-477-8180 

. FL St Petersburg, J.c.J. Assocs. ,........ 813-343-2679 
II.. Down81S Grove, Richmar EIcIms. ..... 312-968-0118 
IN Ft Wayne, John F. KiHoiI Co. .. ...... .. 219-438-7233 
IA Hiawatha, Ard Sis, .................... 319-393-6392 
MA Sterling. Compatible Camps, Inc. ..... 617-422-7641 
MI Jackson, TP.s. & Assocs. ............. 517-783-1722 
MN Minneapolis, Dunlop ConsIts. ......... 612-544-1070 
NJ PIscataway, R. P. Luce & Co. ......... 201-752-8750 
NY Chappaqua, Mlcr~ Inc. .... _.......... 914-238-4961 
NY New Hyde PI<., R. P. Luce & Co........ 518-437-4550 
NY Rochester, FrHz Dasson .............. 718-338-1699 
OH Wooster, T.P.s. & Assocs. .... .. . .. .. .. . 216-284-0971 
OR Beavetton, Eclipse Mktg. Grp. ......... 503-642-1661 
PA Wynnewood, Metz-Benharn Assocs., Inc. 

....................................... 215-898-7300 
TX RIchardson, Pro-Comp Sis, Co. ....... 214-669-1500 
UT San Lake City, W. Inc. ....... . .. • ... 801-466-5739 
WA Redmond. eclipse Mktg. Grp. ......... 208-885-6991 
can Rexdale, On\., l!ource EIcIms. . . .. . . . . . 416-675-6235 

I..JJcsI Dlslributots 
MA Sterling. CompeIible Comps. Dvcs. ... _ 617-422-7356 

OK INDUSTRIES, INC. 4 Executive Plaza, Yonkers, NY 
10701, Tel: 914-969-6800, TB..EX: 12-5091; EII1Jl: 200; 
SIs. Mgr: John MaIloeuf 

OKONITE CO. Box 340, Ramsay, NJ 07446, Tel: 201-825-
0300, lWX: 71ll-988-1017; EIJ1lL: 1700; SIs. Mgr: F. R. 
Postma 

OLEKTRON CORP, Signal Technology Corp., 61 
Suttbn Road. Webster, MA 01570, Tel: 50&,943-7440, 
lWX: 71~7-1602, FAX: 508-949-1804; FSC Il10.: 32252 

()!.FLEX WIRE & CABLE, INC. 30 ~ Street, 
Fairfield, NJ 07006, Tel: 201-575-1101, TELEX: 130-327, 
ESYLNK: 201-575-7178; Err¢: 25; SIs. Mgr:MichaeI R. 
PIcone 

OUVER ADVANCED ENGINEERING, 320 W.Arden St, 
GleOOaIe, CA 91203, Tel: 818-240-0080, FAX: 818-240-
6131; EII1Jl: 28; SIs. Mgr: J. Gilber1s 

OLYMPIC WIRE & CABLE, 1 Madison Ad., Fairfield, NJ 
07006, Tel, 201-227-7996, FAX: 201-227-1606; FSC No.: 
63830; EII1Jl: 35; Dist. Mgr:: Yvette Archer 

fl': OM EGA 
ENGiNEERING,INC. 

OMEGA ENGINEERING, Box 4047, S1amIord, CT06907, 
Tel: 800-826-6342, TELEX: 99-6404; Empl: 500; SIs. Mgr: 
Peter Cesiraghi & Nelson Hart 
..... 801823, 1912-1913, 1988-1989; C.1907; 001015, 

1102,1154,1196,1331,1414-1415,1442 

OMEGA PRECISION CORP. 1384 ~ Ave., Cadar 
Grove, NJ 07009, Tel: 201-258-3422; FSC No.: 9Y506; 
ErnpI.: 16; SIs. Mgr: Leon Komsa 

OMNIBYTE CORP. 245 W. Roosevelt Ad., Bldg. 1-5, W. 
Chicago, IL 60185, Tel: 312-231-6880, 1'1100-638-5022, 
FAX: 1-312-231-7042; ErnpL: 38; SIs. Mgr: Mike Hensen 

OMNIPrinf 
FAX: 408-747-0358 

OMNIPRINT, INC., 1188 Eiko Drive, SuMyVale, CA 94069, 
Tel: 408-745-6400; Empl: 12 ............. 001103-1,105 

I..JJcsI Sales Off/C8S & Reps 
CA Irvine, OBI Distrs. ..................... 714-250-9003 
IL Arlington Heights, Coombs Assoc., Inc. 

. .. ...... . ..... .... ...... ....... .. ..... 312-439-9810 
NJ Fords, Marlin Data .......... ;.. .. .. .. . 201-738-7200 

OMNI SWITCH USA, INC.. 21630 N. 19th Ave., Ste. 8-16, 
Phoenix, AZ 85027, Tel: 802-562-0629, FAX: 602-562-
0665; EmpL: 100; SI$. Mgr: Peggy Ann Wenze~ V.P. 

OMRON ELECTRONICS, INC., "Consumer & 
Commerical DiY., 1 East Commerce Dr. Schaumburg, 
IL 60173, Tel: 312-843-7900, TELEX: 91()'291-0426,FAX: 
312-843-7787; EIJ1lL: 200; SIs. Mgr: TonyTinaglla; Dist. 
Mgr: Gary Myers ...... 801592-1596,1672, 1,824-1825 

I..JJcsI Sales Offices & Reps 
CA Anaheim, Omron EIctms., Inc. ......... 714-978-3420 
CA Cupertino, Onnon EIctms., Inc. ..•••••. 408-~1 
CO Aurora, Moss MkIg. ................... 303-340-8535 
FL Clearwter, Dyne-A- Mark.............. 813-441-4702 
FL Fort Lauderdale, Dyne -A- Mark....... 305-771-6501 
FL Orlando, Dyne-A-Mark ............ :... 407-831-2622 
GA Atlanta, Omron EIctms., Inc. ........... 404-477-2115 
II.. Hollman Estates, Onnon EJctms., Inc. 

IN GI'Il8IlWOpd. Valentine & Assocs. ..... 
IN Southbend, Valentine & Assoc. •.•..•• 
IA Des Moines, SPS Assocs. .......... .. 
KS Olathe, Omron EIectms., Inc. ........ .. 
KS Olathe, SPS Assocs. ................ .. 
MA Danvers. Omron EIctnls.. Inc. ....... .. 
MI Grand Rapids, Omron EIctms., Inc. •.•• 
MN Minneapol"os, Omron EIctms., Inc •.••.• 
MO Earth City, SPS Assocs. .............. . 
NE Penema, SPS Assocs. ............... . 
NY Rochester, Omron EIcIms. .......... .. 

312-843-2780 
317-888-2280 
219-288-7070 
515-225-0607 
913-784-6426 
913-784-4460 
508-774-6501 
616-949-9688 
612-933-4015 
314-291-0520 
402-788-2536 
716-342-0953 

760 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 
NY Oceanside, Bitten Assocs. ............ 516-678-6222 
NO Raleigh, Onvon EIcIms. . . • . • . . • • . . • . • • 919-833-8211 
OH Columbus, Omron EIcIms. .•..•••..••. 614-847-8209 
PA Philadelphia. Omron Elclms.,1nc. .••... 215-964-9376 
TX Dallas, Omron EIcIms., Inc. ....•....•. 817-792-3539 
UT San Lake CIty, Moss Mkig. . . • . . • . •• . . . 801-363-5875 
can Ce/galy, Alberta, Orrvon Canada, Inc. 

.•...•..••..•.......•....•.....•..•...• 403-278-1833 
can MOntreal, Orman Canada, Inc. ......•. 514-694-6361 
can Toronto, ant, Omron Canada, Inc. ...• 416-298-9988 

OMRON ElCTRNS. INC. Control Comps. Div. One E 
Commeroe Dr. Schaumburg, IL 60173, Tel: 312-843-7900, 
1WX: 910-291-2494, FAX: 312-843-n87 (ext 8588); 
En¥lL: 250; SIs. Mgr: F. Newbum 

OMUTEC, Odetics, Inc., 1515 S. Manchester Ave., 
Anaheim, CA 92B02, Tel: 714-758-0200, 1WX: 910-594-
1461; SIs. Mgr: Robert Asher 

ONAN POWER/ElECTRONIcs, 4801 W. 81s! St., 
Minneapolis, MN 55437, Tel: 612-921-5600, FAX: 612-
921-5627; FSC No.: 3ZSn; SIs. Mgr: John R Micheel 

ONEAC CORPORATION, 27944 N. Bradley Ad, 
Libetlyville, IL 60048, Tel: 312-816-6000, BOo-327-8B01, 
1WX: 757024 ONEAC USA; En¥lL: 170; SIs. Mgr: Jolvl 
Jeter; Dist. Mgr: John Jete.. 

ONSET COMPUTER CORP. 199 Main St., PO Box 1030, 
N. Falmou1h, MA 02556, Tel: 508-563-2267, FAX: 508-563-
94n; EmpL: 10; SIs. Mgr: Lon Hocker 

OPAMP LABS, INC., 1033 N. Sycamore Ave., Los 
Angeles, CA 90038, Tel: 213-934-3566, FAX: 213-464-
09n; FSC No.: 24699; EmpL: 18 ...•......•.•.. 001016 

®.OPTEK 
FAX: 214-542-1739 

OPTEK TECHNOLOGY INC., 345 Industrial Blvd., 
McKinney, TX 75069, Tel: 214-542-9461. 1WX: 91Q-B6Q-
5625; En¥lL: 2000; SIs. Mgr: L.any Major; Dist. Mgr: Betty 
Renfro ......................................... a·1333 

LOCBl SaIeIJ Offices & Reps 
AL Huntsville, RO Whitesell & Asscc. .... 205-883-5110 
AZ. Scottsdale, Earl & Haas Asscc.. . . . . . . . 602-994-3813 
AZ. Scottsdale, Pinnacle Comp. SIs........ 602-99+0441 
AZ. Tucson, Pinnacle Camp. Sis. . . . • . •• . . • 602-886-1726 
CA Calabasas,QuadRepSouthem .••..• 818-887-3711 
CA Escondido, Uni Rep ••.....•.....••... 714-746-5131 
CA Escondido, Uni Rep Co. .............. 61!H46-5131 
CA Irvine, Quad Rep Southem .... .. .... .. 714-727-4222 
CA Mountain VIeW, Marcon . . . . . . . . . . . . . .. 415-964-8046 
CA Santa Clara, Criterion •.•. . •• . . . . . • . . . . 408-986-6300 
CA Thousand Oaks, Sc Cubed •..•.•...•. 805-496-7307 
CA Tustin, Sc Cubed •..••.•..••.•...•.... 714-731-9206 
CO Wheal Ridge, Waugaman Asscc. ..... 303-423-1020 
CO WheaIridge, Waugaman Assocs. ... . .. 303-423-1020 
CT Madson, ContI-Younger Assocs. ..... 203-245-1136 
CT Stra1ford, VISTAssociaIes •. . . • . . • . .. .. 203-375-5456 
FL Coral Springs, H A I •.••..•..•.....••. 305-752-7520 
FL Melbome, H A I .•.•.. . •• . . . . . • . . . . • •• . 305-676-1639 
FL Orlando, South Atlantic Camp. Sis. •.•. 407-857-3650 
FL Tampa, HAl........................... 813-963-0743 
GA Noreross, South Atlantic Camp. SIs.... 40+447-6154 
IL Arlington Heights, KMA Sis. Co. .;..... 312-398-5300 
IL Rolling Meadows, KMA Sales ..... . . . . 312-398-5300 
IN Fl Wayne, RO. Whitesen & Asscc. . . . . 21 !f-.432-5591 
IN Incianapolis, J & W Sales . . .. ..... .. .. 317-642-3740 
IN Indianapolis, RO. Whkesen & Asscc. .. 317-359-9283 
IN Kokomo, RO. Whitesell & Asscc. ..... 317-457-9127 
IA Cedar Rapids, C.H. Hom & Asscc. .•.. 319-393-9703 
KY Pewee Valley, RO Whitesell & Asscc. 

. . •. . .. . . . . . . . . . . . . . . . . . . .. . .. . .. . .. . . . 502-241-1441 
MD Columbia, LD. Lowery Inc. .•.. . . . . • . • . 301-3BH1225 
MA Burlington, ContI-Younger Assocs. .... 617-273-1582 
MA Marlborough, VISTAssociates ....•...• 617-481-92n 
MI Grand Blanc, RO Whkesall & Asscc. 

MI • Grand Rapids, RO Whitesen & Asscc. 

MI Grosse, Pointe PI<, Greiner Assocs. .. . 
MI Southfield, RO. Whftesall & Asscc. ... . 
MI Sl Joseph, RO. WhiIesalI & Asscc. .. . 
MN Bloomington, Tecteam .•. : ..•...••.••• 
MN !;:den Praire, Elcim. Innovators ....... . 
Me Sl louis, Engineering Services .••.••. 
Me Sl louis, John G. Marke Co. ......... . 

313-695-0nO 

618-942-5420 
313-499-0168 
313-558-5454 
616-983-7337 
612-854-6816 
612-941-0830 
31+997-1515 
31+432-2830 

NM Albuquerque, S.W. Sis. .........•...•.• 
NY CIart< Mills, KLM Gamer •..••.••..••.. 
NY CIart< Mills, KLM/Gamer •...•.......•• 
NY Manhasset, Win-Cor EIec. .....•...... 
NY MaNlIIe, Technical Mkig. Grp. ........ . 
NY Pittsford, KLM Gamer •........•......• 
NY Pittsford, KLM/Gamer ...•.•..•..••..• 
NY Syracuse, KLM/Gamer ....••....•...• 
NO Raleigh, South Atlantic Camp. Sis. ... . 
OH ClnclooatI, RO. Whilesell ............ . 
OH Cleveland, RO Whkesall & Asscc. ... . 
OH Columbus, RO. WhiIesalI & Asscc. .. . 
OH Dayton, RO. Whkesell & Asscc. .•..... 
OH Rocky River, Nann Case Assocs. •.••. 
OR Beaverton, Earl & Brown Co. Inc. ••.••• 
OR TIgard, Vantage Corp. ............... . 
PA BroomaI~ La Lowery Inc. ........... . 
PA Pittsburgh, RO. Whkesell & Asscc. .. . 
PA Prospect Park, EH Sis. Co. ........... . 
TN Knoxville, RO. Whitesell & Asscc. ... . 
TN Nashville, RO. Whkesall & Asscc. ... . 
TX Austin, ProsaIes •..•..•.....•...•.••.. 
TX Austin, ProSaIes •..•........•...•.••.. 
TX Dallas, ProsaIes ......•.•.•.......•... 
TX Dallas, ProsaIes ..••.................. 
TX Houston, ProsaIes ••..•.•.........•... 
TX Houston, ProsaIes ••..•............... 
UT San Lake CIty, Waugaman ...........• 
UT San lake CIty, Waugaman Assocs. .. . 
WA Bellevue, Vantage Corp. ............. . 
WA Redmond, Earl & Brown Co. Inc. ..•... 
WA Spokane, Vantage Corp. ..•........... 
WI Milwaukee, KMA .....•................ 
WI Milwaukee, KMA SIs. ...•.•.........•. 
can Nepean, Ont, Renmark Elctms. Ltd. .•. 
can Richmond, ant, Renmark EIcIms. Ltd. 

Local Distributors 
AZ. Tempe, Anthem ..........•........... 
CA Anaheim, Pacesetter ...........•....•. 
CA Chatsworth, Anthem •.•...•.....•..... 
CA Compton, HaIper-8.LD •.•..•.•.•.•..••. 
CA Culver CIty, Hamilton-Avnet .......... . 
CA East Irvine, Anthem •..•...•.••..•..... 
CA Los Angeles, Bell lnels. ....•.........•. 
CA San Diego, Anthem ...•......•.•...•.. 
CA San Jose, Anthem .•..•.....•..•...•.. 
CA Tustin, Added Value ..•...•....•.....• 

505-899-9005 
315-853-6126 
315-853-6126 
516-627-9474 
516-35t-8833 
716-381-6350 
716-381-8350 
315-456-6214 
919-852-4676 
513-521-2290 
216-447-9020 
61+888-9396 
513-298-9546 
216-333-0400 
503-643-5500 
206-455-3460 
215-356-5300 
412-963-0620 
215-53+3340 
615-894-9476 
615-352-4760 
512-487-9947 
512-467-9947 
214-492-8870 
214-387-0344 
713-569-6181 
713-495-8130 
801-26HI802 
801-261-0802 
206-455-3460 
206-885-5064 
509-92+4410 
414-259-1nl 
414-259-1nl 
613-727-0320 

416-881-8844 

602-968-3888 
714-n9-5855 
818-700-1000 
213-979-5090 
213-556-2000 
714-768-4444 
213-826-6n8 
619-453-9005 
408-295-4000 
714-259-8258 

omRon 
OMRON ELECTRONICS, INC. 

SERVING A NATIONAL 
MARKET SINCE 1972 

CALL TOLL FREE: 

1-800-344-4539 
AK, PR.: 218·681·6674 

FAX: 218·681·3380 
701 BROOKS AVE. SOUTH 

P.O. BOX677 
THIEF RIVER FALLS, MN 56701 

NJ West CaIdweI~ Technical MkIg. Grp. .. 
201-226-3300 t ... ---------------.. 

OPTELE 
CA Tustin, AVED ..•.•..••..•.•.•.•.•.•.•. 714-259-8258 
CO Englewood, Anthem •..••.....•....... 303-79Q-4500 
II.. Chicago, Newark EIcIms. •....•....... 312-78+5100 
IL Elk Grove Village, AM EIcIms. •.....•. 312-364-6622 
II.. Palatine, Ohm EIcIms. .•.•.•.•.•.•.••• 312-359-5500 
IN Indianapolis, RM EIcIms. ...•.....•.•.• 317-291-7110 
MD Gailhersburg, Pioneer-Technlg. .•.•..• 301-921-(1660 
MA Andover, R2 EIcIms. •.•••..••••.•....• 617-470-37n 
MA Newton, Greene Shew................ 617-969-8900 
MA Newton, Greer18-8haw Co. . . . . . . . . . . .. 917-969-8900 
MA Norwood, Geober EIcIms. .....•......• 617-769-6000 
MI Grand Rapids, AM EIcIms. .•.••.•...•. 616-531-9300 
MN Fridley, Voyager •......•.............• 612-571-n68 
NJ West Berlin, General Comps., Inc. :.... 609-766-6767 
NY Melville, Anow EIcIms. ................ 516-381-1300 
NY New York, Moneloa EIcIms. ••.•••.•.• 212-764-3026 
NO Greensboro, GOlden EIcIms. ...•.•.... 919-294-4653 
WA Belleview, Beliinels. ....•.•.•...•.•... 206-747-1515 
WI Milwaukee, Taylor.................... 414-241-4321 
can Pointe Claire, Que., Future EIcIms. ..•. 514-694-nl0 

OPTELECOM, INC., 15930 Luanne Dr. Gaithersburg, MD 
2OSn, Tel: 301-840-2121, FAX: 301-946-6357; FSC No.: 
59338; EmpL: 50; SIs. Mgr: Suzie CIart< ..•..•.. 801216 

omRon, 
Responsive Innovation 

The 
Largest 
Relay 

Distributor 
in the World, • 

The 
Largest 
Relay 

'Timer & 
Counters 
DistrIbutor 

In the World 
Orders Placed by 3:00 p.m. are 

Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Dakland, CA 94606 

omRon, 
Responsive Innovation 

Over 20,000,000 
Components In Stock 

RELAYS 
• RELAYS 
• SWITCHES 
• PHOTOMICROSENSORS 

Same Day Turnaround Available 

CALL 
1-800-458-0512 

(814) 476-7774 

~ 
DISTRIBUTED BY 

~ ~~o!~~~.~o !~2~· 
McKean, PA 16426 

PA WATTS 800-352-0161 
FAX 814-476-7724 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 761 



OPTICA Manufacturers and Sales Offices Directory 
OPTICAL & CONDUCTIVE COATINGS, Meridian 

Inels., Inc., 428 N. Buchanan Cir. 68, Pacheco, CA 94553, 
Tel: 415-798-6066, lELEX: 470166 HQ WNCK; FSC No.: 
9Un5; Empl: 8; SIs. Mgr; Glenn G. G~pe 

OPTICAL CABLE CORP. P.e. Box 999, Salem, VA 24153-
0999, Tel: 703-389-9900, laSt: 705-290, FAX: 703-389-
9846; FSC No.: 6Y528; Empl: 25; SIs. Mgr; Luke J. 
Huybrechts, VP/Sis.; DIst. Mgr; Chuck Sural, NaIl AccIs. 
Exec. 

OPTICAL ElECTRONICS, INC. 2700 E. Bisby Ad, 

OPTOElECTRONIcs, INC. 5821 N.E. 14th Ave.. Ft 
Lauderdale, FL 33334, Tel: 305-nl-2050, FAX: 305-nl-
2052; Empl: 25; SIs. Mgr; L R HufII; DIst. M{Jr; L R HufII 

OPTOELECTRONICS/TEXTRON, 1309 Dynamic St, 
Petaluma, CA 94975-0039, Tel: 707-763-5900,lELEX: 34c 
0186; Empl: 175 

Distributor 
OPTO PLUS + INC., 233i12Madero, UnH A, Mission Vrejo, 

california, CA 92691, Tel: 714-380-8654 ........ B·ll 05 

Tucson, AZ 85706, Tel: 602-88!Hl811, FAX: 802-889- OPTOTECHNOLOGY,INC.562ChaddickDr.WheeHng, 
8575; FSC No.: 5962;Empl: 16; SIs~Mgr;VICIOriaAcosta IL 60090, Tel: 312-537-42n, FAX: 312-537-4785; Empl: 

OPTICS FOR RESEARCH, INC. P.e. Box 82, C81dwel~ 
NJ 07006, Tel: 201-228-4480, lELEX: 497-4643, FAX: 
201-221Hl915; EmpL: 21; Sis. Mgr; Donald K Wilson 

~ Gichner 
~.., Optima~ Enclosures 

FAX: 404-496-4041 
OPTIMA ENCLOSURES, 2166 Mountain Industrial Blvd, 

Tucker, GA 300II4-5088, Tel: 404-496-4000; FSC. No.: 
10110; Empl: 150; SIs. Mg,; Don Southwell 
.......................•....•....•...... , .. C01062-1065 

LDcsJ Sales Offices & Reps 
AZ Scottsdale, Arcom SIs. ............... . 
CA Brea, Masco EIctms. ....•............. 
CA Senla Clara, Nova-Tronix ............ . 
CO Lakewood,CandaI, Inc. .............. . 
CT Clin1on, Se/mark AssociaJes ......... . 
FL Oviedo, Conley & Assocs., Inc. ....... . 
GA Roswel~ AWREP Associates, Inc. .... . 
II.. Itasca, Janus, Inc. ...................•. 
IN Indianapolis, STB & Associates,Inc. .. . 
KS Kansas City, Be EIcIm. Sis. .......... . 
MD Randallstown, Beecon North ......... . 
MA Millis, SeImark Assocs., Inc. .......... . 
MI St Clair Shores, OEM Electronic SeIes 

MN Minneapolis, Holmgren .............. . 
MD Ferguson, Be EIcIm. Sis. ............ . 
NH Hopkinton, Selmark Associates, Inc. .. . 
NJ Berkeley Heights, Cambridge Allen ••. 
NY Binghamton, Empire Tech. Assoc. .... . 
NC Raleigh, Zucker AssociaJes .......... . 
OH Cleveland, C. A. RobInson Co. ....... . 
OH Dayton, C. A. Robinson Co. ........•.. 
PA Collegeville, Beecon North, Inc. ...... . 
TX Austin, Matthews & Assocs. .......... . 
TX Dalles, Matthews & Assocs. .......... . 
UT SaIl Lake City, Sierra Technical SeIes 

VA Sterling, Beecon North ............... . 
WA Bellevue, MC & AssociaJes .......... . 
WI Waukesha, Janus, Inc. ............... . 

802-947-5745 
714-52!Hl866 
408-727-9530 
303-935-7128 
203-573-9088 
305-385-3283 
~ 
312-250-9650 
317-844-9227 
913-342-1211 
703-478-2480 
508-378-2914 

313-7n-1750 
612-788-7841 
314-521-6683 
508-376-2914 
201-464-0203 
607-n2-0651 
919-782-8433 
216-473-6044 
513-278-7969 
215-287-5479 
512-346-2969 
214-246-7861 

601-566-9719 
703-478-2480 
206-746-n60 
414-542-7575 

35; SIs. Mgr; Thomas W. Hagberg, Sis. Mgr. 

OPTO 22,15461 Springdale St,. Huntington Bell., CA 92649, 
Tel: 714-691-5861, lELEX: 692-396, FAX: 714-693-0867; 
ErJ1)l: 120 

Dptrex 

FAX: 213-375-8565 
OPTREX/SATOR~ 23717 Hawthorne Blvd Ste. 201, 

Torrance, CA 90505, Tel: 213-378-9478; ErJ1)I.: 12; SIs. 
Mg,; Ken Yoshikawa; DIst. Mg,; Ken Yoshikewa 
.. ..... . ........ .. .. .......... .. . .... ... ... Bo'1102-1104 

LDcsJ Sales Offices & Reps 
AZ Scottsdale, E.T.s. ....•.....•.......... 
AZ Scottsdale, ETS .••..••.•.•...••.•..•. 
CA Santa Clara, Nova-Tronix ............ . 
CA Torrance, Satori EIec. .......... : .....• 
CO Denver, AId EnIJlrI;. ...•••••••••.....•. 
CO Denver, AKI Entprs. ...•............... 
GA Atlanta, Salon EIec. .................. . 
OR Portland, Venture EIc1ms. ............ . 
OR PoItIand, Venture Elex ............... . 
WA Seattle, Venture EIctms. ............. . 
TX Dalles, Sa10ri EIec. ..............•..... 
WA Bellavue, Venture EIex. .............. . 
WA Bellvue, Venture Elex ..............•.. 

LDcsJ Dislributors 
AZ Tempe, Shelley-Ragon .............. . 
CA Buena Park, Cypress EIctms. ........ . 
CA San Diego, Cypress EIctms. ......... . 
CA San Joee, Sierra West ....•........... 
CA Senla Clara, Cypress Elctms. ........ . 
CO Englewood, Cypress Elctms. ......... . 
OR Beaverton, Cypress Elctms. .......... . 
OR Beaverton, I E C ..........•........... 
OR Beaverton, IEC ...........•......•.... 
TX Dalles, Cypress EIctms. .............•. 
WA Bellevue, LE.C ........................ . 

802-941-9137 
213-378-9478 
408-727-9530 
213-378-9478 
303-388-4486 
303-388-4488 
404-320-8482 
503-624-0617 
503-624-0617 
206-454-4594 
214-518-1946 
206-454-4594 
206-454-4594 

Local Di8tributors 
CO Lakewood, Canda~ Inc. .•..•....•..... 
CT Clinton, Selmark Assocn .......•..... 
IN Indianapolis, STB & Assocs. ...•...... 

WA BotheI~ Cypress EIctms. ...•.••.•....• 
303-935-7218 WA BothweI~ Cypress EIctms. ....•....... 
203-573-9088 

602-694-2058 
213-744-0355 
619-535-0011 
406-435-74n 
406-98G-2500 
303-792-5829 
503-841-2233 
503-841-1690 
503-841-1690 
214-869-1435 
206-455-2727 
206-463-1144 
206-463-1144 

317-844-9227 

OPTIMA PRECISION, INC. 3626 Hightide Drive, Rancho 
Palos Verdes, CA 90274, Tel: 800-544-4418, 213-3n-
4118, FAX: 213-544-0284; EmpL: 6 

f ___ _ 
FAX: 714-527-7552 

ORBIT INSTRUMENT OF CAL, 6431 Global Dr. 
Cypress, CA 90630, Tel: 714-527-0561, TWX: 51G-221-
2122; FSC No.: 11263; SIs. Mgr; Graham Vernon 
....................................... a01861; 001155 

LDcsJ Sales Offices & Reps 
CA San Diego, D. Cary .....•..•... "'..... 619-222-8639 
MA Tewksbury, Deleon Sis. .•...•....•...• 617-651-9911 

FAX: 503-640-6491 
ORCAD SYSTEMS CORP., 1049 S.W. Baseline, Ste. 

500, Hillsboro, OR 97123, Tel: 503-840-9488, TELEX: 
62899424, ESYLNK: 9102402090 ORCAO UQ; Empl: 30; 
SIs. Mg'; Peter LoCascio; DIst. Mgr; Peter LoCascio 
................................................• 001133 

Local Sales Offices & Reps 
AZ Soottsdale, Tusar ..... . . . . . . . . . . . . . . . . 602-996-3668 
CA Garden Grove, Advanced Digi1aI Grp. 

CA Santa Clara, Elcor Assocs. ........... . 
FL Odessa, High Tech Support Grp. ..... . 
GA Duluth, ElectrcrCadd ......•.......... 
KS Overland PBI1<, Walker Engrg., Inc. ...• 
MA Wilmington, DGA Assocs., Inc. ....... . 
MI Bloomfield Hills, MacKellar Assocs. .. . 
MN Minneapolis, Comstrand, Inc. ......... . 
NJ Manalapan, Beta Lambda, Inc. ...•.... 
NC Raleigh, Tingen Techn Sis., Inc. ..... . 
OH Cincinnati, Frank J. Cempisano, Co. .,. 
OR Beaverton, Integrated Automation ....• 
TX Houston, Abcor, Inc. .•................ 
WA Bellevue, Seltach ..............•...... 
Can Markham, On!., ElecIraIert, Ltd. ••...•.. 
Can Vancouver, Be, Intarworld Ek:Ims., Ltd. 

Local Dislributors 

714-897-<1319 
406-980-8668 
813-920-7584 
404-446-7523 
913-988-0089 
617-935-3001 
313-335-4440 
612-788-9234 
201-446-1100 
919-670-6670 
513-574-7111 
503-645-6628 
713-488-9251 
206-746-7970 
416-475-6730 

604-984-4171 

AZ Soottsdale, Tusar . . . . . . . . . . . . . . . . . .. .. 802-988-3688 
CA Garden Grove, Advanced Digital Grp. 

CA Santa Clara, Eicor Assocs. ........... . 
FL Odessa, High Tech Support Grp. •..•.. 
GA Duluth, EIecIro-Cadd ........•...... ;. 
KS Overland PBI1<, Walker Engrg., Inc. ... . 
MA Wilmington, DGA Assocs., Inc. ....... . 
MI Bloomfield Hills, MacKellar Assocs. .,. 
MN MinneapoNs, Comstrand, Inc. ......... . 
NJ Manalapan, Beta Lambda, Inc. ....... . 
NC Raleigh, Tingen Techn Sis., Inc. ..... . 
OH Cincinnati, Frank J. Cempisano, Co. .. . 
OR Beaverton. Integrated Automation •..•. 
TX Houston, Abcor, Inc. •................. 
WA Bellevue, Seltach .................... . 
Can Markham, On!., EIectraIert, Ltd. •.••.... 
Can Vancouver, Be, Intarworld EIcIms., Ltd. 

714-697-0319 
408-98Q.8868 
813-920-7584 
404-446-7523 
913-988-0089 
617-935-3001 
313-335-4440 
612-788-9234 
201-446-1100 
919-670-6670 
513-574-7111 
503-845-6626 
713-488-9251 
206-746-7970 
416-475-6730 

604-964-4171 

ORCUS, Box 16022, Kansas City, MO 84112, Tel: 913-897-
5128, lELEX: 4994037, FAX: 913-897-5468; SIs. Mgr; 
Manford Eaton 

OPTIMATION, See Julie Research Labs 

OPTIMIZED DEVICES, INC. 220 Marble Ave.. FAX .. 409-258-5555 OREGON MICRO SYSTEMs, INC. 1800 N.W. 1691h Pl, 
A4OO, Beaverton, OR 97006, Tel: 503-844-4999, FAX: 503-

PIeasanMIIe, NY 10570, Tel: 914-769-6100; Empl: 30 

OPTIMUM APPUED SYSTEMS, 145 Palisade St, Dobbs 
Ferry, NY 10522-1696, Tel: 914-693-9001, TELEX: 
646141:FSA PBO COBB; Empl: 30; Sis. Mgr; H. JoSeph 
Brekl 

OPT INDUSTRIES INC. 300 Red School La, PhilHpsburg, 

ORAM HIGH VOLTAGE, P.e. Box 1176, Daylon, TX 629-0688; EmpL: 7; SIs. Mgr; Wayne Hunter 

77535, Tel: 409-256-5553; Empl: 15; SIs. Mgr; Frank Su ORIEL CORP. 250 Long Beach Blvd, Stratford, CT 06497-
.........••...•.••......................... 001934-1935 0872, Tel: 203-3n-8282, TWX: 710-453-8719; Empl: 149; 

LDcsJ Dislributors SIs. Mgr; Thom Connolly 
UnRed States, Power Group, Inc./Bob Pampin 
....................................... 914-279-7166 

NJ 08665, Tel: 201-454-2600, TWX: 51G-235-292O, FAX: ORBIT INDUSTRIES, Countis Industries, 2670 
201-454-3742; ErnpL: 450; SIs. Mgr; Mike Hesketh; DIst. Lockheed Way, Carson City, NV 89706, Tel: 702-682-6123; 
Mgr; Paula Folia Empl: 11; SIs. Mgr; James T. Countis 

OPTO DIODE CORP. 750 MHchell Ad, Newbury PBI1<, 
CA. 91320, Tel: 805-499-0335, FAX: 805-499-11108; FSC 
No.: 67109; Empl: 12; SIs. Mgr; Russell Dahl ... 801334 

Local Sales Offices & Reps 
MA Needham, Ray Perron & Co. ...•...... 617-449-6162 
NH Menimack, Ray Perron & Co. ......... 603-424-4423 
WA EasIsound, JB Assocs. ............•.. 206-376-;4766 

ORBIT INSTRUMENT CORP., 60 Cabot Ct, 
Hauppauge, NY 11788, Tel: 516-435-8300. TWX: 51G-
221-2122, FAX: 516-435-8456; FSC No.: 11263; SIs.Mgr; 
Jeanne Szabodas •.•.•..•......•.•... B01881; 001155 

LDcsJ Sales Offices & Reps 
CA San Diego, Orbit Instr. Corp. .......... 619-566-3437 

FAX: 213-515-2879 
ORIENTAL MOTOR U.s.A. CORPORATlON, 2701 

Plaza Del Arno, Ste.702, Torrance, CA 90503, Tel: 213-
515-2264, lELEX: 664231 ORIENTAL TRNC; Empl: 45; 
SIs. Mg,; Don Stephens........ B0129O-1293; C01682 

762 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 
Local Sales Offices & Reps 

CA Santa Clara, Oriental Motor USA Corp. 
· ., . . . . . .. . . . . . . . . .. . .. . .. . . . . . . . . . . . . . 408-988-2655 

IL RoIling Meadows, Oriental Motor USA Corp. 
....•..•......••..•.••...........••..•. 312-5n-OOl0 

NJ Fairfield, Oriental Motor USA Corp. .. 201-1182-0480 

ORIGINAL ElECTRIC MFG. CO. INC. 123 Unooln 
Blvd., Middlesex, NJ 08846, Tel: 201-271-5no, FAX: 201-
271-5n4 

..:a _ • ..:a ::. = .. ------- ---- -- ---~--...------~---~- .... ~---~--
INSTRUMENTS 

ORION INSTRUMENTS, INC., 702 MarshSll St. 
Redwood City, CA 94063, Tel: 415-361-8883, TELEX: 
530942; SIs. Mgt; Bob Reynolds ..•..... 001332-1333, 

1436 

ORMEC SYSTEMS CORP. 19 Unden Park, Rochester, 
NY 14625, Tel: 716-385-3520, TELEX: 51 ().601-5941; 
EmpL: 50; SIs. Mgt_. Richard Morgan 

ORTEL CORP. 2015 W. Chestnut St. Alhambra, CA 91803, 
Tel: 818-281-3636, TELEX: 752434, FAX: 818-281-8231; 
SIs. Mgt; Bill Moore 

OSBORNE TRANSFORMER, 19636 Derby St. Detroit, 
MI46203, Tel: 313-388-4138, FAX: 313-388-5558; EmpL: 
20; SIs. Mgt; J. R Osborne 

OSCILLATEK, K & L Microwave, 620 North 
UndenwOOd Dr. Olathe, KS 1i6062, Tel: 913-82!H m, 
TELEX: 437045, FAX: 913-829-3505; FSC lib: 57693; 
EmpL: 64; SIs. Mgt; Bob Goodwin ....•.. A·1458-1461 

Local Sales Offices & Reps 
AL Huntsville, Beacon EIctms. ... . . . . . . . • . 205-881-5031 
AI. SoottsdaIe, Thorson Desert Stales ..•. 602-998-2444 
CA Carlsbad, Martronix .........•......••. 619-729-2656 
CA EIToro, Martronix .•..•.....••........ 714-858-0632 
CA NewbUIy PIc., Martronix ............... 805-499-6385 
CA Palo Alto. Home EIecIro Sis. •......... 415-494-6m 
CO Aurora, Thorson Desert Stales........ 303-671-7344 
FL Boca Raton. Beacon EIctms. .. .•..•. .. 305-997-4518 
FL Clearwater, Beacon EIctms. ... . . . . • . .. 813-79&-2378 
FL Longwood, Beacon EIctms. .......•... 305-332-1940 
GA Atlanta, Beacon EIctms. . • . . • . . . . . . •• . • 404-256-9640 
Il Balrington, R-TeI< . • . . • . . •• . • . . . . . . • . . • 312-382-4600 
IN Ft Wayne, R-TeI< •................•... 219-432-8783 
IA Cedar Rapids, Midwest Tech. Sis. .•... 319-365-4011 
KS Gooddard, Midwest Tech. Sis. ...••.•. 316-794-8565 
KS Lenexa. Midwest TeelL Sis. •.........• 913-888-5100 
MD Burtonsville, Eastern Instrmn. .......•. 301-384-8500 
MA Needham, AddeIco Corp. ............. 617-444-4754 
NM Albuquerque, Thorson Desert Stales 

· • . . .• . •• . • . . . . • . •• . • . . . . . . • • . . . . • . . . • • 505-293-8555 
NY Fairport, bbd Ek:tms., Inc. .•..•......•. 716-425-1112 
NY Huntington, C. R Mayer Co. Inc. ...... 516-892-4221 
NC Raleigh, Beacon EIctms. .....•........ 919-787-<1330 
OH Miamisburg (Dayton), EIcIrn. Comps. Inc. 

· .......•.•.....•...•..••..••..•.•..•. , 513-866-3340 
OR Beaverton, Thorson Co. Northwest '" 503-644-5900 
PA Southampton, Eastern Instrmn. 01 PA 

•....••...•.•.........•.........•..•... 215-355-noo 
TX Dallas, McDonald Assocs. .•...•..•..• 214-239-7236 
WA Bellevue, Thorson Co. Northwest..... 206-455-9180 

OSCILLOCiUARTZ, B & J Marketing, 17074 Oeerbom 
St. NoI1hridge, CA 91325, Tel: 818-993-0048, TELEX: 650 
2068183, FAX: 818-993-5758; Empl: 125; SIs. Mgr; Alain 
JendIy 

Local Sales Offices & Reps 
CA Campbell SMA Associates .....•...•. 408-37<Hl9OO 
CA Tustin, Tauber-Dreyer Corp. .......... 714-838-9846 
Can Ottawa, AI.M. Electronics............. 613-722-8286 

OSHINO ELECTRIC LAMP WORKS, LID., 5-2, 
Minami-Shinagawa 2-<:home, Shinagawa-Ku, Tokyo, 
Japan. Tel: 03-471-8548, TELEX: 0242-2117, FAX: 03-
450-3939; Empl: 300; SIs. Mgt; T. Koyama 
•.••..•......•..•..•.....••.•....•..•.•.... S·1176-11n 

OSLO CONTROLS, 328 Industrial Ave., Cheshire. CT 
0641 Q.1511, Tel: 203-272-2794, FAX: 203-272-3492; SIs. 
Mgt; J. J. Martinez ..••....••.•..•...•..•..•..•. S.1827 

Local Sales Offices & Reps 
AZ SoottsdaIe, SSE ..•.•..•...•....•.•.•• 602-483-<1383 
CA Brea, MASCO Ek:tms., Inc. •. . . • . . . . . . • 714-529-0888 
CA Cupertino. West-<:Omp..lnc. ...•..•..•. 408-245-3100 
CO Englewood, CompuTech Mktg......... 303-n3-3981 

CT Glastonbury, Pace Assocs. •......•..• 203-659-2286 
FL Deerfield Beach, Newell Hynes ....... 305-429-3207 
GA Lawrenceville, RL Panyik & Mooc. ... 404-923-3703 
IL Wheaton, Chadra-Schilke Mooc. ..... 312-653-8126 
IA Anamosa, WG Controls ••.•......•.... 319-462-3456 
MD Silver Spring. L G. WhKe & Co •. , .•... 301-434-1555 
MI Troy, C. a Jensen .....•.........•.... 313-643-0506 
MN Minneapolis, Jos-Co/Melius, Inc. ••.... 612-861-3343 
MO Creve Coeur, Hill & Co. •......•.•..... 314-432-1136 
NJ Caldwel~ Grimm. Siegal Assocs., Inc. 

..............•.•..........•..•........ 201-575-9300 
NY Syracuse. Canavan-Scanlon Assocs.. Inc. 

..........•.............•.......••..... 315-437-1271 
OH Cincinnati, O. H. Bromberg & Assocs. 

OH Cleveland, KT IDEPCO .............. . 
OH Highland Hieghts, Major ElecIronix '" . 
PA Edgemont, White/Whiddett Co. ...... . 
TX Dallas, Glidden EIecIro Equip. .....•... 
WA Bellevua, Me Assocs. .........•....... 
Can Scarborough, Ont, Banke EIctms. ..... 

Local DistributDIs 

513-771-9333 
216-442-6200 
218-461-2100 
215-353-6343 
214-341-D610 
206-748-n80 
416-4n-n22 

AI. Tempe. LComp.. Inc. •......•..•....... 602-73().1833 
CA Anaheim, Deco Ek:tms., Inc............ 714-63Q.8252 
CA Gan:Iena, California Switch & Signal 

.•...••.••...•....•.•....•.•......... 1-800-421-2471 
CA Los Angeles, Master Distrs. ........... 213-452-1229 
CA Redwood City, HdB •.................. 415-368-1386 
CA San Diego, Deco EIctms.,Inc. .•••..... 619-693-1595 
CA San Jose, Spectra EIctms. .........•.. 408-452-1590 
CA Tustin, Western Switches & Controls, Inc. 

•......•..•......•.....•.••..•......... 714-259-8144 
CA Van Nuys, Wes Garde Components .. 213-873-4802 
CO AUrora, Jet EIcIrn. Supp.. Co. Inc. ..... 303-364-1000 
CT Fair Haven. Control Comps. . . . . . . . . . .. 203-865-0300 
CT Waterbury, Century EIec. Supps., Inc. 

•.•... , ..... '" ., ..•...... " ., ........ , 203-755-0405 
CT West Hartford, Wes Garde Components 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 203-527-n05 
FL Lakeland, A A EIec. ..............•.... 8QO.237-B274 
FL Lakeland, Wes Garde Components .•. 813-644-7564 
IL Addison, LComp.Inc. ......•.•........ 312-628-1400 
IL Carol Stream. Was Garde Co"¥JOnents 

· . . . . • . . . . . . . . . . . . . . . • . • . . . . . . • . . . . . . 1-800-323-9431 
Il Crystal Lake, Sub Sem •.....•........ 815-459-4139 
IN IndianapoHs, Mar Elctms., Inc. ......•.. 317-633-6699 
KS Overland Park, Was-Garde ..•........ 913-262-2718 
KS WIChita, LComp.,Inc. .........•........ 316-265-5100 
MD Kensington, Marine Air Supp. ......... 301-949-9560 
MA Canton, Impact Sis. Co. Inc. .......... 617-821-1500 
MA Marlboro, Hardware Specialties ...•... 508-481-8622 
MI St Clair Shores, SPEMCO,Inc. .•...... 313-nl-27oo 
MN Minneapolis, Dot EIctms. ..........•... 612-861-4561 
MN Minneapols, EIcIrn. Center,Inc. ...•... 612-371-5200 
MO Maryland Hgts.. LCOMP, Inc. .........• 8OQ.325-1393 
MO St Louis, Wes-Garde COmps. ......... 314-567-7n6 
NJ ML Laure~ Was Garde Components .• 809-778-8190 
NJ Oakland. Relay Specialtias, Inc. ......• 201-337-1000 
NY Bohemia, Key Comps. ................ 516-567-7500 
NY Buffalo, Summit Dist ......•.......... 716-887-2800 
NY Johnson City, Halp EIctms. ...•..•.... 607-729-3528 
NY Woodside, Switches Unftd.. Inc. .••.... 718-478-5000 
OH Shandon, Cartessa Corp. ............. 513-736-44n 
OH Westerville, Wes Garde Components 

TX Dallas, GEECO Sis. Co. .............. . 
TX Dallas, Wes Garde Components •..•.. 
WI Grafton, Lakeview Elctms. .........•.. 
WI Mequon, Taylor EIec. •.............•.. 
Can Downsview, Onl., Westbume Elctms. 

614-885-0319 
214-341-0610 
214-357-1768 
414-377-~50 
414-241-4321 

418-835-2950 

OTTO® 
CONTROLS 

FAX: 312-428-1956 
OTTO CONTROLS, otto Engineering, 2 E. Main St. 

Carpentersville, IL 60110, Tel: 312-428-7171, TEI..EX: 
722426; FSC lib: 21649; EmpL: 200; Sis. Mgt; R E. 
Sparks ................................... S·1828-1829 

Local Sales Offices & Reps 
AL Birmingham, Electro Sis. .•.........••• 205-881-4880 
AI. SoottsdaIe, Advent Comps. Corp. ..... 602-481-()044 
CA Anaheim, Gabriel & Assocs. .......... 714-666-0660 
CA Cupertino. West Comp Inc. .•.•......• 408-245-3100 
FL Deerfield Beach, Newell Hynes Assocs.. Inc. 

• . . . . . • . . . . . • . . . . . • . . . . . . • . . • . . . . . . . . .. 305-429-3207 
GA Atlanta, EIecIro Sis., Inc. ..••..•....... 404-394-1122 
IL Downers Grove, Rockford Controls Co. 

•.•..••.....•..•....•...•...•........•. 312-86Q.2046 
IN Indianapolis, Rockford Controls Co. ... 317-248-2518 

OTTOC 
MD Gaithersburg. Naudain Assocs. Southern. Inc. 

., .•. .. ..•.•.•.•.•.•.•.. .. .. ..•.•.•.•.• 301-258-5040 
MA Needhan Heights, Newscott .......... 617-444-1923 
MI Madison Heights, Pine Sis., Inc. •...• :. 313-589-0350 
Me Kansas City, Harri&Hanson Co. •...•.. 816-783-6200 
MO St Louis, Harri&Hanson Co. .•.•.•...• 314-432-3611 
NJ Marlton, Naudain Assocs., Inc. .....•.• 809-983-5300 
NY Greel Neck. Tylinski Co. .............• 518-486-9070 
NC Kernersville, CCI South, Inc. •.•.......• 919-99&-4814 
OH Kellering. EIectro-Com ...•••...•.....• 513-2!MHl864 
TN Chattanooga. EIecIro Sis. ....•...•.•.• 615-287-4280 
TX Dallas, Control Comps. Corp. ......... 214-458-88n 
WA Bellevue, James Findlay Co. .......... 206-455-9597 

Local DistributDIs 
CA Gan:Iena, Cal Switch ..... ...... ... .. .. 213-nQ.233Q 
CA Los Angeles, Electric SWitches, Inc. •.. 213-660-1310 
MD Kensington, Marine Air Supp. ......... 301-1148-9580 
MA Hingham, Sager EIec. Supp. .•......•. 617-749-6700 
NY Lynbrook. Peerless Radio Corp. ....... 516-593-2121 
TX Dallas, Associated Aircraft Supp. ...•.. 214-331-4381 

OSLO 
Over 

8.000.000 
Switches & 
Indicators 
,n Stock 

The 
Largest 
SWitch & 
Indicator 

Distributor 
In the World 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

OTTO® CONTROLS 
MILITARY SPECIF'CATION 

INDUSTRIAL AND COMMERCIAL 

FULL LINE AUTHORIZED DISTRIBUTOR 

@~f;!5 
ELECTRIC SWITCHES 

INCORPORATBD 

2478 Fletcher Dr., Los Angel •• , California 90039·2897 

~=11800-421-8855 TEL:213-660-1310 
CA:800-252-4640 FAX:213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION-S1DD. FREE CATALOG 31EM on REQUEST 

Over 
8,000.000 
Relays & 
Switches 
in Stock. 

OTTO, 
CONTROLS 

~~ The 
Largest 
Relay & 

Switches 
Distributor 

in the World. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 763 



OVENAI 

ORC 
FAX: 8P4-295-7265 

OVENAIRE-AUDIO-CARPENTER, - Oak 
Industries, 706 Forrest St, Chartottesville, VA 22901, 
Tel: 804-9n-8050, TWX: 910-997-8053; FSC No.: 12020; 
EmpI.: 190; SIs. Mgt: Andy Bell 
............... ..... .. ... ... .. A0 1462-1463, 2026-2027 

Local Sales Offices & Reps 
AL Huntsville, L & 0, Inc. ..•.•...........• 205-837-1469 
CA EL!oro, MarkIronix ... .' .......... :.... 714-858-0632 
CA Los Angeles, Martronix •.•....•....... 213-782-7826 
CA San Mateo, MeMn Sis. ..•....•.•..... 415-349-7445 
DC Towson, Dickison Sales Co. ....•..... 301-823-0923 
FL Longwood, D. Assocs. ................ 4ON330-8976 
FL Maitland, Ellis & Assocs. ..•........•... 407-645-11-1 
GA Allanta, L & 0 Inc. ..•..•.....•...•..•. 404-395-7079 
KS Lexena, MIDTEC Associates .•......•. 913-541-0505 
MO Towson, Dickison Sis. Co. ............ 301-823-0923 
MA Milton, Naton Assocs. ................. 617-698-0670 
NJ Paramus. Ellech Sis. •..•. . . • . . • . . . . . . • 201-967-1309 
NY Buffalo, Quality Camps. •...•..•....... 716-837-5430 
NC Greensboro, L & 0, Inc. •...•.......... 919-292-3201 
NC Raleigh, L&D Inc. .•.•......•....•..... 919-876-5301 
TN Bristol, L&D Inc. ..•... :............... 615-878-2266 
TX Euless, W. Pat Fralia Co............... 817-354-1144 
WA Seattle, Interconnect Tech. . .. •.•...•.. 206-462-9508 
Can Mi$Sissauga, Vrtel Electronics. . . . . . . .. 416-676-9720 

OVEN INDUSTRIES, 207 Hemp! Ad, P.O. Box 290, 
Mechanicsburg, PA 17055, Tel: 717-766-0721, FAX: 717-
766-4786; FSC No.: 21302; ErnpL: 60; SIs. Mgr: T. M 
Nolan 

OXLEY, INc.., 25 Business PI< Or, P.o. Box 814, Branford, 
CT 06405, Tel: 203-488-1033, TWX: 910-350-6660, FAX: 
203-481-8971; FSC No.: 3ROO6; SIs .. Mgt: Carol Carr 
....................... A0 1715; a0 1025, 1179; Co1465 

Local Sales Offices & Reps 
CA Fullerton, GRU Assocs. ............... 714-738-0905 
CA Irvine, Balzer Wolfe Assocs. .......... 714-261-68n 
CA San Jose, J. T. McFarland Assocs. .... 408-286-9333 
FL Longwood, Krebs Myton •......•.....• 305-788-8333 
IL Unoolnwood, ElecIro-Tech Mktg. Assocs. 

.........•..•.........•......•......... 312-676-3151 
MA Needham, Pay Parron Co., Inc. . . . . . . 1-800-225-4280 
MN SL Paul Bonament Heyda Co. ..•..... 612-484-8531 
PA Paol~ Sti1zer Assocs. ................. 215-644-5500 
TX Richardson, Eagle Marketing ......... 214-238-5383 

OYSTER TERMINALS, 1640 5th SL SU~8 224, santa 
Monica, CA 90401, Tel: 213-395-4n4, TELEX: 65-2337 
(BT Smedley SNM); SIs. Mgr: Eric Sheppard; Dist. Mgt: 
Christopher E Thomson 

PACCOM, 3928 148th NE, Redmond, WA 98052, Tel: 206-
883-9200,800-426-6254, TWX: 910-449-2973, FAX: 206-
881-0508; EmpL: 16; SIs. Mgr: a Rudd 

PACE INC, 9893 Brewers Ct, Laurel, MD 20707, Tel: 301-
490-9860, TELEX: 198296, FAX: 301-498-3252; SIs. Mgr: 
James K. Bausell 

PACER INDUSTRIES, INC, 1450 First Ave., Chippewa 
Falls, WI 54729, Tel: 715-723-1141, TELEX: 284755, FAX: 
715-723-7890; FSC No.: 80162; SIs. Mg': Patrick Brennan 

Send now for your FREE 
catalog of electronic tools 

& test equipment 

w,s'JENKS& son~ 
1933 Montana Ave. NE 
Washington DC 20002 

Manufacturers and Sales Offices Directory 

PACIFIC ATLANTIC ELCTRNS, Box 754, EI Cerrito, CA 
84530, Tel: 415-237-5837, TWX: 510-100-9120, FAX: 415-
524-9267; Ernpl: 4; SIs. Mg,: P. Yen; Dis!. Mg': P. Yen 

PACIFIC COAST CIRCUITS, INC, 189 Granada Or, San 
Luis Obispo, CA 93401, Tel: 805-544-4881, FAX: 805-544-
6475; FSC No.: 66107; EmpL: 18; SIs. Mg,: Chris Cofer 

PACIFIC COIL CO., Inductor Supp, Inc., 430 E 19th SL 
Bakersfield, CA 93305-5495, Tel: 805-323-n14, 800-332-
COIL, FAX: 805-325-9732; EmpL: 23 

PACIFIC COMMUNICATIONS, 2041 S. Grand Ave., 
santa Ana, CA 92705, Tel: 714-546-0147; EmpL: 60 

PACIFIC ELECTRICORD, 747 W. Redondo Beh. Blvd., 
Gardena, CA 90247, Tel: 213-532-6600, TWX: 910-348-
7619, FAX: 213-538-9479; EmpL: 850; SIS. Mgr: Robert 
Huffman; Dist. Mg,: Robert Huffman 

PACIFIC ELECTRO DYNAMICS, INC, 11465 Willows 
Ad. N.E., Redmond, WA 98073-9745, Tel: 206-881-1700, 
TWX: 910-449-29n; EmpL: 350 

PACIFIC INDUSTRIAL COMPONENTS CORP., See 
Altair Exchange Corp. 

PACIFIC INSTRUMENTS INC., 215 Mason Circle, 
Conoord, CA 94520, Tel: 415-827-9010, FAX: 415-827-
9023; EmpL: 60; SIs. Mgr: Don Say!< 

PACIFIC MAGNETICS CORP, 2602 Transportation Ave., 
Ste. G, National C~, CA 92050, Tel: 619-474-8216, FAX: 
619-474-3979; SIs. Mg,: Mary Hill 

PACIFIC MICROCOMPUTERS, Signal Technology, 
6730 Mesa Ridge Rd., San Diego, CA 92121, Tel: 619-453-
8849, TELEX: 701-578; FSC No.: 701-578;;;408-433-1337; 
EIT1ll: 30; Sis. Mgr: Weller Snell . 

PACIFIC 
POWER SOURCE CORP 

FAX: 714-891-1928 
PACIFIC POWER SOURCE CORP., 15122 Bolsa 

Chica St, Huntington Bch., CA 92649, Tel: 714-898-2691, 
BOo-854-2433, TELEX: 6503058n8 MClUW; FSC No.: 
57148; EmpL: 80; SIs. Mgr: Russ Engle 
. . . . . . . . . . . • . . • • . • . . • . . • . . . . . . . . . • . . . . . • . .. 002218-2223 

Local Sales Offices & Reps 
P;z Phoenix, Barnhill Assocs. ............. 602-788-9596 
CA San Jose, Amasco Corp. . . . . . . . . . . . . . . 408-262-1500 
CA Torrance, Amasco Corp. .............. 213-781-9494 
CO Englewood, Barnhill Assocs. .......... 303-741-3844 
CO Grand Junction, Barnhill Assocs. ... . . . 303-241-0039 
FL Ft Lauderdale, W. A Brown Inslrs. ..•. 305-n6-4055 
FL Melbourne, WA Inslrs. ...........•.... 407-723-0766 
FL Orlando, WA Brown Instrs. •...•.•.... 407-648-9660 
GA Norcross, WA Brown Inslrs. ... , ...... 404-449-7160 
IL Arlington Hgts., Corntel Midwest ...... 312-392-4040 
IN Indianapolis, Corntel Midwest .....•... 317-253-1681 
KS Shawnee Mission, Corntel Midwest Co. 

• . . . . . . . . . • . . . . . • . . . . . • . . • . . . • . . . . . • . .. 913-268-0762 
MA Burlington, Intersel~ Inc. . . .. .•. . . ..•. .. 617-273-3844 
MI Plymouth, EQS Sys. ..•....•.•........ 313-455-7924 
MN Minneapolis, Loren Green Assocs. .... 612-571-6666 
MO SL Louis, CornIel Midwest Co. ........ 314-991-5383 
NM Albuquerque, Barnhill Assocs. .' ....... 505-299-7658 
NY Uverpoo~ Northern Tech. Sis. Assocs., Inc. 

..•.•......•...•.•...•.•.•.•.....•..... 315-451-1091 
NY Wantagh, Bytec Reps. .•...........•.. 516-781-7400 
NC Cary, WA Brown Instrs. ......•....... 919-460-1120 
OH Chesterland, EQS Sys. • . . . . . . . . . . . . . .. 216-729-2222 
OH Dayton, EQS Sys. ....•........•.....•. 513-236-7676 
OK Tulsa, J. WISdom & Assocs. . . . . . . . . . . . 918-665-8899 
NJ Cherry Hil~ Sci. Reps.,1nc. ........••... 609-662-5222 
PA Pittsburgh, EQS Sys. •• . . . . . . . . . . . • . . . . 412-261-2604 
TX RichardSoil, J. Wisdom & Assocs. . . . . . 214-470-9093 
TX Round Rock, J. Wisdom & Assocs. . . . . 512-255-1167 
UT Oram, Barnhill Assocs. ................ 801-226-1239 
VA Fairfax, Scientific Assocs. .........•... 703-385-0600 
WA Bellevue, AI SrMh •...•...........•... 206-746-6770 
WA Vanoouver, AI SrMh Co. .............. 206-892-9912 
WI New Berlin, Corntel Midwest Co. ...... 414-544-6042 
Can Markham, Ont, Multitest Elclms. ..•... 416-470-2929 
Can SL Laurent, PO, MuHitest Elclms. ..•... 514-337-0723 

Local Distributors 
EXP Oxnard, CA, Trans World Trade ....... 805-488-1818 

PACIFIC RESISTOR CO., 18300 Oxnard St, Tarzana, 
CA 91356, Tel: 818-345-7811, TELEX: 06416; FSC No.: 
06416; SIs. Mg,: Douglas Trewhitt ..•.•• A0 2028-2029 

Local Sates Offices & Reps 
CA San Jose, Corntech Mktg. .. . . • . . • . . • .. 408-294-5448 

Local Distributors 
CA San Jose, Corntech Mktg. . . • . • . . •• . . . . 408-294-5448 

PACIFIC SCIENTIFIC CO,4301 Kishwaukee, Rockford, IL 
61105, Tel: 815-226-3100, TELEX: 386743, FAX: 815-228-
3122; ErnpL: 400; Dist. Mgr: Michael M Mungor 

PACIFIC SaENTIFIC, Electro Kinetics Division, 402 E 
Gutierrez St, Sarrta Barbara, CA 931 01, Tel: 805-963-2055, 
TWX: 91 0-334-11 n; EmpL: 210; SIs. Mgt: Robert E 
Lynch 

PACIFIC TRANSDUCER CORP, 2301 Federal, Los 
Angeles, CA 90064, Tel: 213-478-1134, TELEX: 3781834 
PTc, FAX: 213-312-0926; EmpL: 22; SIs. Mgr: Thomas 
Lopez 

PACTEC, laFrance Corp., Enterprise & Executive 
Avenues, Philadelphia, PA 19153, .Tel: 215-365-8400, 
TELEX: 506-082, FAX: 215-365-4420; ~: 503; SIs. 
Mgr: J. Craig; Dist. Mgr: T. DiSciascio 
.................................... C0 1002,1066-1074 

Local Sales Officas & Reps 
AL Huntsville, Scott Ray •..•..•..•......• 205-883-2159 
CA Anaheim, Jonathan Winters........... 714-n9-8092 
CA San Jose, Jeff A Singer .............. 408-943-1609 
MO SL Louis, Spectrum Sis. .....•..•.....• 314-731-5151 
TX Dallas, Tesco ..•..•................. " 214-553-1200 
FL Palm Harbor, Roger Hauck........... 813-784-7895 
FL Plantation, Kathy H~ Inc. ........ 305-472-5323 
IL Lombard, Parke Van Brott .......... :. 312-916-93n 
KS Overland PI<, Speclrum Sis. ••........ 913-846-6811 
TX Austin, Tesco " .•........... " . • . . . . . . 512-834-8374 
MA Wobum, Suzanne Erkert ..•........... 617-933-1335 
EXP Philadelphia, PA, PacTec Export Sis. Dept 

..•.....•.....•......•...........•..••. 215-365-6400 
NJ Merchantville, Bill BoUDot .......•...•. 609-48&-9066 
NC Thomasville, Keith Pierce . .. .... ...... 919-472-2030 
OH Perrysburg, Bruce Brown ..•.•..•..... 419-674-1110 
WA Seattle, Mike Werttemberger ..•. . ..• .. 206-363-9899 
WI Appleton, Ed Sabish ...•..••......•... 414-731-7212 

Local Distributors 
AL Birmingham, American EIctms. Supp. 

P;z Phoenix, Tri-TeI< ..•..•......•..•..•..• 
P;z Tempe, Circut Specialists, Inc. •...•..• 
P;z Tucson, Anatech Corp. .............. . 
CA Anaheim, A-Z EIcIms. •......•......... 
CA Anaheim, R&D EIctms. ...... " ....••.. 
CA Burbank, Electronic C~ ............. . 
CA Canoga Park, Sandy's EIctms. SUpp .. . 
CA Carpentaria, Electronic Resources ..•. 
CA Costa Mesa, Marvac ..•..••.........•. 
CA CUcamonga, Abletronics ........•...•. 
CA EI Segundo, Force EIctms. ....•.••..•. 
CA EI Toro, R-Vac ., .• , ....•.....•..••.... 
CA Gardena, California Switch & Signal .. 
CA Milpitas, Zack EIcIms. ...•..•..•....... 
CA Monterey, Zackit (Monterey) ......... . 
NJ Pennsauken, Jan Ind'i EIctms. .......• 
CA SacramentO, ZackiI/Sacrarnento •..... 
CA San Diego, Southland Comps. ....... . 
CA San Francisco, Zack EIctms. •.•....... 
CA San Jose, Force Elclms. .......•.....• 
CA San Jose, Rose EIctms. .......•..•..• 
CA Sunnyvale, Fry's EIctms. .......•...... 
FL Tampa, Dow EIcIrns., Inc. ......•...... 
CA Thousand oaks, Sandy's EIctms. ..... 
CA Vallejo, Zackit (Vallejo) ..•..•......... 
CO Aurora, Jet EIctm..Supp. .....•..•..... 
CO Englewood, Indelco .................. . 
CT Stratford, Utronics •.•.•.........•..••• 
CT Wallingford, Midstate EIctms. ••••••••. 
CT Wallingford, Sager ElctrL Supp. ..•..••. 
DE Wilmington, Wholesale EIctms. Inc. .•. 
FL Largo, Electronic Precepts 01 FL ..... . 
FL Longwood, Intertec Comps. .......... . 
FL SL Petersburg, Knapp 01 Florida .....• 
FL Tampa, Dow EIctms., Inc. ....••.••.•.. 
FL Tampa, SUnex EIcIms. ........•..•..•• 
FL West Palm Beach, NUnni Elclms. •..•. 
GA Atlanta, Ack Radio ................... . 
GA Norcross, Dow EIctms. .•..•.......... 
GA Norcross, Dow EIcIrns., Inc. •...•.••..• 
GA Norcross, EMSCO ......•..•.....••..• 
HI Honolulu, Precision Radio, Ltd. ....... . 
IL Berwyn, BB & W Inc. •....•..•..•.••..• 
IL Champaign, Klaus Radio •..••.•...•.. 
IL Chicago, Newark EIctms. •..••..•....• 
IL Elk Grove, Mar1ec Assocs. ........... . 
IL Mt Prospect, Tri State EIctms. ..•.••.. 

205-942-4656 
602-371-0880 
602-966-0764 
602-881-2348 
714-834-3620 
714-n3-024O 
213-842-5275 
213-346-8353 
805-684-5439 
714-540-3280 
714-987-7606 
213-n2-1324 
714-588-1210 
213-538-9830 
408-942-5432 
406-375-3144 
609-663-4800 
916-446-3131 
619-578-6630 
415-626-1444 
408-435-1324 
408-943-0200 
408-733-1 no 
813-670-3315 
818-889-1209 
707-644-6676 
303-364-1000 
303-694-9444 
203-378-4201 
203-265-9900 
203-265-4600 
302-656-9988 
813-544-3636 
305-634-nn 
813-392-0406 
813-670-3315 
813-885-4074 
305-686-8553 
404-351-6340 
404-448-4004 
404-448-4004 
404-925-8366 
808-537-5291 
312-242-1533 
217-356-1896 
312-784-5100 
312-956-8090 
312-255-0800 

764 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory PANASO 
IL Northbrook, Classic Camps.· .......... 312-291-0019 PAKTRON, See nw Paktron 
IL Peoria, Klaus Radio ..... : ............ 309-691-4840 

Panasonic IL Rosemont, Advent EIctms. ...•........ 312-298-4210 PAK-TRONIC, See Tracer Paktronics 
IL Villa Pk., Melvin EIctms. ......•..•..•.. 312-279-5015 
IN Indianapolis, Advent EIctms. .• , .••.... 317-872-4910 PAlADIN CORP, 3543 Old Conejo Rd, $Ie. 102, Newbury 
IA Cedar Rapids, Iowa Radio Supply ..... 319-393-4510 Park, CA 91320, Tel: 905-499-0318, FAX: 805-499-4006; BATTERY KS Salina, Electronics, Inc. ......•.....•.. 913-827-73n EmpL: 20; SIs. Mg,: Dennis Behling 
KY Bowling Green, Randolph, Hale & Meradith 

....................................... 502-781-1480 PALOMAR ENGI~EERS, Box 455, Escondido, CA 92025, 
KY Louisville, Poorless EIctms. .•..•...... 502-637-7674 Tel: 619-747-3343; EmpL: 9 
MD Beltsville, Mark EIctms. •.•...•.....•.• 301-595-5040 
MD Beltsville, P.5.L ........•............... 301-937-4960 PAMRAN INC, 1900 WilHams St, Young Ind. PI<, Racine, WI . 
MD Jessup, Almo EIctms. ."' .••.•......... 301-792-9197 53404, Tel: 414-637-7999; EmpL: 28; SIs. Mg,: R C. Pfeil 
MD Jessup, Almo EIctms. (MOl .•......... 301-792-9197 
MA Hingham, Sager EIec. Supp. •..•...•.. 617-749-6700 

PANAMETRICS, 221 Cresent St, Waltham, MA 02254, Tel: 
MA WesIborough, I .... Stock Products Co. .. 617-87()'5750 
MI Grand RapIds, S. F. EIctms. ••..•.....• 616-45!HJ216 

617-899-2740, TELEX: 6817337, TWX: 951006, FAX: 617-

MI Uvonia, RS EIctms. ................... 313-525-1155 
899-1552; EmpL: 200; SIs. Mg': Bob Mel 

MI Taylor, Tel Van EIctm Supp. .......... 313-291-3515 
MN Minneapolis, AEI EIctm Parts .....•... 612-338-4754 
MN Minneapolis, Berquist ...•............. 612-835-2322 

Panasonic@ MN New Brighton, Parts I ................. 612-633-8079 
MO Kansas City, Walters Indl Elclms. ..... 815-531·7015 

SERVING A NATIONAL MO St Louis, Franklin EIctms. ............. 314-993-5333 
NE Unooln, Scott EIctms. ..•.............. 402-465-8221 

MARKET SINCE 1972 NH Salem, Sager EIctrL Supp. ............ 603-898-1348 
NJ Frenchtown, Suntecl Aries ............ 201-996-4093 FAX: 201-392-4782 NJ PennsaUken, Jan IndL EIctms. ........ 609-663-4800 
NJ Pine Brook, Parts Masters ............ 201-227-n97 PANASONIC INDUSTRIAL CO., Battery SIs. Div., 
NJ Rockaway, Tonar Iods, Inc. ........... 201-585-9000 Box 1511. Secaucus, NJ 07095-1511, Tel: 201-345-5266; ® 
NM Albuquerque, B B & W .•.....•..•..... 505-344-3311 EmpL: 25 ................................. 001502-1509 
NM Albuquerque, Walker EIctms. Supp. ... 505-883-2992 

Local Sales Offices & Reps 
NY Buffalo, Surnrn~ Distr ...•.............. 716-887-2800 
NY Farmingdale, Midway Indl Electro ..... 515-293-6800 AZ Scottsdale, Dar-C ..................•.. 602-948-2240 

NY Fanningdale, Pride EIctms. ..•...•.•.. 515-293-4020 
CA Glendale, Halbar Assocs. Inc. ......... 818-245-8263 
CA Pleasanton, MouHhrop Sis. Inc. . ...... 415-463-0450 

NY Freeport, KRP EIctms. ................ 515-623-3346 
CA San Diego, Tauber & Assocs. ......... 619-274-7242 CALL TOLL FREE: NY Hauppauge, Sager EIctms. ...•........ 515-345-1300 
FL Deerfield Bch, s.E.C. . .•.............. 305-425-4601 

NY Marnoroneck, Logicomp EIcIms., Inc. .. 914-698-9332 
IN Indianapotis, Marketing Engs. Inc. ..... 317-872-5665 1-800-344-4539 NY Rochester, Masline EIctms., Inc. ....... 715-545-5373 

NY Rochester, Surnrn~ Distr. • ............ 716-334-8110 
KS Overland PI<., Spectrum SIs. .......... 913-648-6811 

NC Burlington, Womack EIctms. •......•.. 919-227-7466 
MA Burlington, Conti-Younger Assocs. Inc. 

AK, PR.: 218-681-6674 617-273-1582 
NC GreerlSboro, Hammond EIctms. ....•.. 919-275-6391 

....................................... 
FAX: 218-681-3380 

NC Raleigh. Sager Svc. Plus EIctms. ...... 919-85().9550 
MN Eden Prairie, Electro Mark Inc. ........ 612-944-5850 
OH Beachwood, EIctm Salesmasters Inc. 701 BROOKS AVE. SOUTH NC Raleigh, Southaastern EIctms. ........ 919-828-2311 218-831-9555 

OH Cincinnati, Hughes-Peters ............ 513-351-2000 
....................................... 

P.O. BOX677 OR Beaverton, Advancad Power Prods. ... 503-645-0994 
OH Cincinnati, R S. EIctms. ............... 513-793-2450 THIEF RIVER FALLS, MN 56701 OH Cleveland Roberts EIctms. ........... 215-238-1711 Local Distributors 
OH Columbus, Hughes-Peters ............ 614-294-5351 AL Huntsville, Resislacap Inc. ..•......... 205-883-4270 
OK Oklahoma City, She EIctms. .......... 405-643-5941 AZ Scottsdale, Eleciro Mktg. ....•........• 602-991-0110 

OK Tulsa, Radio Inc. .....••............... 918-587-9123 CI\ San Diego, Tauber Elctms.lnc ...•.... 619-274-7242 

OR Beaverton, Norvac EIctms. .•..•....... 503-644-1025 CA San Jose, Rose EIec. Distrbg. Co .•.•.• 408-263-2934 Panasonic OR Beaverton, Rose EIcIms .............. 503-629-9288 CA Santa Clara, Cypress Elctms. Inc. ..... 408-98()'2500 

OR Portland, Radar EIec. ...•..•..•....... 503-232-3404 CA Van Nuys, NESCO ..•................ 818-781-0505 

PA Allentown, P. A. Peters ..•............. 215-434-5237 CO Englewood, Indelcol AVT .........•... 303-694-9444 

PA Exton, VSH EIctms. ........•.....•.... 215-363-2250 CT Woodbury, Cell Technlg. ..........•... 203-266-4105 CAPACITOR PA Marcus Hoole, Undwood Wholesale, Inc. FL Miami, Electronic Equip. Co. . ......... 305-526-6000 

....................................... 215-485-0m FL St Petersburg, Micro Precision ..•.... 813-821-5504 

PA Philadelphia, Almo Grp. ............... 215-698-4000 GA Norcross, Appliad Power, Inc. ..•..•... 404-263-0421 

PA York, Rosen EIctms. .................. 717-643-7881 IL Morton Grove, Power Pak Inc. ........ 312-966-6000 

TN Chattanooga, Horizon EIctms. ........ 615-266-4729 IL Palatine, Ohm Elclms. ..•...........•. 312-359-5500 

TN Chattanooga, Techni-Tronics ......... 615-842-0514 IN Indianapolis, Bell Iods. ................ 317-634-8202 

TN Columbia, Randolph ~ Williams, Inc. .. 615-388-7566 MD Aberdeen, Harco EIctms. ..•..•...•.•. 301-575-6885 

TN Memphis, Bluff City ................... 901-345-9500 MD BeHsvil1e, Mark EIctms. ............... 301-792-0072 

TN Nashville, Bluff City •.................. 615-242-8000 MA Canton, Impact Sis. Co. Inc. •.......... 617-821-1500 

TN Nashville, Randolph & Rice ........... 615-255-5602 MA Danvers, Generation EIctms. Inc ..•.... 617-m-4666 

TX Austin, Galtronics .....•............... 512-837-7470 MI Brighton, Applied Power Inc. . ....•.... 313-227-3604 

TX Austin, Wofford EIctms. ......•........ 512-339-1131 MN Thief River Falls, Dig~Key .......•..•. 8Q().348-5144 

TX Dallas, Force EIctms. .•............... 214-247-9955 MO St Louis, IndL BaKery Prod. Inc. ..•.... 314-423-7005 

TX Dallas, Off-Ihe-SheH Camps. .......... 214-247-0052 NJ Camden, Gen Radio ............•.... 609-964-8560 

TX Dallas, Wholesale EIctms. Supp. ...... 214-824-3001 
NJ Clifton, Engineerad Assam ......•.... 201-34().Q800 

TX Ft Worth, Allied EIctms. ..•...•..•..... 817-336-5401 
NC Raleigh, Engrd. Assemblies Inc. •••.... 919-79().97oo 

TX Houston, Ace EIctms. ............... , . 713-688-8114 
NC Winston Salem, Kirkman EIctms. .•...• 8Q().334-0158 

SERVING A NATIONAL TX Houston, Force EIctms. ............... 713-561-6644 
OH Columbus, EIctm Mklg. Corp., Promark Div. 

TX Houston, Wofford EIctms. •............ 713-847-3583 
....................................... 614-876-8885 

TX Richardson, OII-lhe-SheH Comps. ..... 214-238-0808 
OH Columbus, HugheoH>eters ...•........ 614-294-5351 MARKET SINCE 1972 
OR Beaverton, Micro Power .....•..•....• 503-626-7086 

TX San Antonio, AHex Elclms. ..•..•...... 512-828-0503 PA Bensalem, Avex EIctms. Corp. . ....... 8Q().345-1295 
UT Salt Lake City, Standard Supp. ........ 801-488-3371 TX Dallas, Computer Camps. Corp. ....... 214-239-0271 
VA Charlottesville, Virginia EIctm Camps. TX Dallas, Norvell EIctms. Inc. ..•......•.. 214-233-0020 ....................................... 804-298-4184 TX Fort Worth, Alliad Elclms. .......•....• 817-335-5401 
WA Bellevue, Airnac EIctms. DKM Co. . ... 206-643-9992 WI Mequon, Taylor EIec. Co. •............ 414-241-4321 
WA Seattle, Radar EIec. .....•.........•... 208-282-2511 
WI Milwaukee, Industrial EIctms., Inc. ..... 414-275-1212 
WI Milwaukee, Marsh EIctms. ...........• 414-475-6000 
WI New Berlin, Classic Comps. Supp., Inc. 

Panasonic ....................................... 414-786-5300 CALL TOLL FREE: 
WI Oshkosh, Electronic Iods, Inc. ••.••... 414-235-8930 

1-800-344-4539 Can Burnaby, Be, Intek EIctms. ............ 804-294-8100 
Can Mississauga, Ont, Rush EIctms. ....•. 415-6n-7280 
Can Pointe Claire, Que., Future EIctms. ..•. 514-694-7710 

AK, PR.: 218-681-6674 Can Vancouver, Be, Future EIctms. •..•..•. 604-294-1206 FAX: 201-392-4441 Can VICtoria, Be, Queale EIctms., Ltd. ..•.•. 604-388-6111 FAX: 218-681-3380 
PANASONIC INDUSTRIAL COMPANY, 701 BROOKS AVE. SOUTH 

PAINE CORPORATION, 2401 S. Bayview St, Seattle, WA Electronic Components Division, 1 Panasonic 
P.O. BOX 677 98144, Tel: 208-329-8800, 800-426-0366, ESYLNK: 6294- Way, Secaucus, NJ 07094, Tel: 201-392-4290/4264; SIs. 

5057, FAX: 205-329-1615; FSCNo.: 13624; EmpL: 93; SIs. Mg,:J. Ambrose/E. Budenieks/K Sasaki; Dist.Mgr: Dick THIEF RIVER FALLS, MN 56701 
Mgr: R E. Helmick Robert ...•.•...••..•..•.•....•••.. 001107, 1936-1937 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 765 



PANASO Manufacturers and Sales Offices Directory 
I..DCaI Sales Offices & Reps 

AI.. Huntsville, Rep, Inc. •. , ............... . 
AZ Phoenix, O'Donnell AssIs. ........... . 
CA Los AlamItos, Power SpecIalists ..•... 
CA Pleasanton, Moulthrop SIs., InC. ••••••• 
co Englewood, Camp. Sis, Inc. ••.••..•... 
GA Tucker, Rep, InC. ..................... . 
u.. Palatine, Technlg. SIs. .............. .. 
IN indianapolis, Mktg. Engra, Inc. .••.••.• 
MI Brighton, EIcIm. Sources, Inc. ••...•... 
MN Eden Prairie, Electrt>'-Mark, Inc. .••.• ; .• 
MO Sl Louis, KKB & Co. ................ .. 
NJ Fair lawn, March Inds. .............. .. 
NJ MedIord, Jack McCoy, Inc. .......... .. 
NJ Secaucus, Panasonic ................ . 
NM ~erque. O'Donnell AssIs. ....•... 

MO Baltimore, AJ;Jetooy Group, Inc. ........ . 
MA N. Andover, Panduh Corp. .......... .. 
Ml Fraser, PanduH Corp. ................ . 
Ml Grand ~ Panduh Corp. ........ .. 
MN Minneapolis, EIecbic CorI1>. Sis. ..•..• 
MO Sl Louis, PancJuH Corp. .............. . 
NE Omaha, Panduit Corp. .............. .. 
NV Las Vegas. G & F Sis. Co. .......... .. 
NJ Leonie, Panduit Corp. ................ . 
NM Albuquerque, F P Sis. ................ . 
NY BiJffalo, PanduH Corp. ................ . 
NY Rochester, Panduit Corp. ............ . 

. NY Schenectady. PanduH Corp. .......... . 
NY Syracuse, Panduit Corp. ............. . 
NC Raleigh, L G. WhHe Southern ........ . 
NC Winston-Salem, L G. White Southern 

301-793-0023 
508-681-()451 
313-791-1700 
800-777-3300 
612-933-2594 
314-694-7600 
402-391-()452 
702-367-()886 
201-461-7790 
505-345-5553 
800-777-3300 
800-777-3300 
800-777-3300 
800-777-3300 
919-872-6049 

....................................... 919-72&-3612 
NY Mendon, Tech-Mark, InC. ............ .. 
NC Morrisville, Rep. Inc. ................ .. 

205-830-Q470 
602-944-9542 
213-594-9418 
41~ 

303-779-8080 
404-938-4358 
312-991-6600 
317-872-5665 
313-227-3598 
612-944-5850 
314-647-2400 
201-794-0088 
809-953-0770 
201-392-4290 
505-883-1030 
716-624-3840 
919-469-9997 OH 
919-651-3007 OH 

CIncinnati. Panduft Corp. . . • . . . . . • . . . . . 800-777-3300 
Cleveland, Panduit Corp. . . . . . . . . . . . . . . 800-777-3300 
ColurOOl.is, PanduH Corp. .•••...••..•. 614-688-6224 
Oklahoma City, EIctrL Prods. of 0kIa. 

NC Raleigh, Rep, Inc. .................... . 
OH Dayton, Del Steffan & Assocs. ...... .. 513-293-3145 OH 

419-684-2313 OK OH Lexington. Del Steffan & Assocs. ..... . 
OR Togard, EIcIm. Engrg. Sis. ............ . 
pA C8rnegie, Del Steffan & Assocs. .... .. 
PA Exton, Jack McCoy, Inc. ............ .. 
TN Jefferson City, Rep. Inc. ............ .. 
TX DelIas, Etickson Sis, Inc. ............ .. 
lIT Salt Lake City, CorI1>. Sis, Inc. ...... .. 
WA Redmond, EIcIm Engrg. Sis. ........ .. 
Can Concord. Ont, AsIec Comps., Ltd. ....• 

I..DCaI Distributors 
CA Buena Pk., Cypress Elctms., Inc. ..•..• 
CA Santa Clara, Cypress EIctms., InC. .•••• 
CT E Haven, J.V. EIctms. ................ . 
MI Uvonla, AS EIctms. .................. . 
MN Minneapolis, Indl Comps., InC. ......•• 
TX Dallas, Computer Comps. Corp. ...... . 
WI Milwaukee, Taylor EIec. Co. .......... . 

503-639-3978 
412-276-7366 
215-383-0350 
615-475-4105 
214-739-5933 
801-268-8440 
206-883-3374 
41~22 

213-744-0356 
408-980-2500 
203-469-2321 
313-52&-1155 
612-831-2666 
214-239-0271 
414-241-4321 

PANAVISE PRODS.. 2850 E 29th St, Long Beach, CA 
90806, Tel: 213-595-7621, FAX: 213-595-9539; EIT1lL: 25; 
SIs. MgT: Gary Richter; DiBt. MgT: Kathy DePorter 

PANDUIT CORP" 17301 Ridgeland Ave., llnlay Park, IL 
60477-0981, Tel: 800-777-3300, TB.EX: 25-4560, FAX: 
312-532-1811; FSC Il10.:;08383; EIT1lL: 1200 
.............................. <>1466-1468.1908-1909 

LocsJ Sales Offices & Rep8 
AI.. Binningham, Frank Parker & Assocs. 

AI.. MObile, Frank Parker & Assocs. ...... . 
AI< Mchorage. Bar EIec. Agt. ............ . 
AZ Phoenix, Panduit Corp. .............. . 
AR lillie Rock, Byron CaIson Co. ........ . 
CA Anaheim, PanduH Corp. .............. . 
CA Los AlIos, Ewing-Folay. Inc. .......... . 
CA Sacramento. Ewlng-Folay. Inc.' •.•...•. 
CA San Diego. Tak Sis. Co. .............. . 
CO Denver, PanduH Corp. .............. .. 
CT Glastonbury, PanduH Corp. .......... . 
FL Ft LaudeIdaIe, PanduH Corp. ....... .. 
FL Lakeland, PanduH Corp. ............ .. 
FL Orlando. PanduH Corp. .............. .. 
GA Atlanta. Panduit Corp. ................ . 
HI Honolulu, Pacific Power Prods. ..•..•. 
'IL Burr Ridge, PanduH Corp. ............ . 
IN IntfianapoIis, PanduH Corp. .......... .. 
KS Kansas City, PanduH Corp. .......... .. 
KY Louisville, A. L Pickens Co. .......... . 
LA Baton Rouge, Wells-Keown & Assocs. 

LA New Orleans, Wells- Keown & Assocs. 

205-655-4801 
205-457-3896 
907-345-7281 
802-27H)167 
501-663-6870 
714-978-2299 
415-941-4525 
916-885-6591 
619-287-6141 
303-985-1900 
203-657-4105 
800-282-9209 
800-282-9209 
800-282-9209 
404-258-5940 
808-838-0285 
312-887-1100 
800-777-3300 
800-777-3300 
502-491-4215 

504-292-6553 

504-733-0301 

[§3~~ 
BRILL 
ELECTRONICS 
(415) 834-5888 . 
610 E, 10th 51, oakland, CA 94606 

(LQ ... aulTl) 
(213) 452-8002 

405-235-8041 
OR Portland, Panduit Corp. ............... 503-654-9455 
PA Philadelphia, Kunz, Powell & Assoc. .. 215-296'9490 
PA Pittsburgh, Cody Assocs., InC. ......... 412-787-5336 
SC Greenville, L G. WhHI;I Southern ...... 803-27H)830 
TN Knoxville, Panduft Corp. .............. 800-777-3300 
TN M~ Byron Carson Co. .......... ,901-278-0614 
TN Nashville, PanduH Corp. .............. 800-777-3300 
TX DaHas, PanduH Corp. ................. 214-518-0004 
TX Houston, Panduft Corp. ............... 713-686-5600 
lIT Salt Lake City, Ray Walker Co. .. ,..... 801-973-7454 
VA Richmond, L G. Whfte Southern ...... 804-752-7055 
WA Seattle, PanduH Corp. ... ........ ...... 800-777-3300 
WV Parkersburg. Cody Assocs., Inc. . . • . . . . 304-484-4302 
WI Appleton, H. Meroer Co. .... .. .. .. .. .. . 414-739-6223 
WI Milwaukee, PanduH Corp. ............. 800-777-3300 
PR Santurce, L Gandia & Assocs. ........ 809-725-3473 
Can MaI1<ham, Ont, Panduft Canada Ltd... 416-475-6922 

lePANEL C COMPONENTS 
CORPORATION 

FAX: 707-578-5478 
PANEL COMPONENTS CORP., P.O. Box 6626M, 

Santa Rosa, CA 95406, Tel: 707-523-0600, TB.EX: 176-
747; Empl: 18 ...... 801403; C'1470-1475, 1910-1914; 

1)02232 

Local Sales Offices & Rep8 
AI.. Huntsville, OHR Mklg. Inc. •.....•...•. 205-722-0440 
CA Santa Clare, Ross Mktg. Assoc. ....... 408-988-8111 
CA Tustin, Schoenbachler-Dobson Co. ... 714-544-1688 
CO Englewood, Omega Ltd. .............. 303-762-1921 
FL Deerfield Beach, Newell-Hynes Assoc., Inc. 

. . . • . • . . • .. • . . . . . . . . . . • . • . . . • . . . . . • . . .. 305-429-3207 
GA Duluth, DHR MkIg., Inc. ............... 404-564-0529 
IL Northbrpok, Raines & Assocs. ........ 312-498-0890 
IA Marion, M-8-B Assocs., Inc. ........... 319-377-6261 
KS Shawnee Mission, M-s-B Assocs., Inc. 

. ..•....•....•.•...•..•. , •..•. .•.. . ..•. 913-432-2131 
MA Scituate, Olsen Tech. Sis.. .•.•. ..••..• 617-545-5101 
MN Sl Pau~ Arkco SIs..................... 612-777-7454 
MO Sl Louis, M-s-B Assocs., InC. ......... 314-948-55n 
NJ Mountain Lakes, Components For Elctms. 

..... , .................. , ........ ,..... 201-334-2921 
NY Victor, Net Sis. ....... .. .... .. .. .. .. .. . 718-924-1844 
NC Raleigh, DHR MkIg., Inc. .............. 919-629-1970 
OH Cleveland, Rockford Controls ......... 218-932-3848 
OH Medina, Rockford Controls............ 216-725-3705 
OR McMinnville, EIectnrDesIgn .......... 503-472-0481 
PA Philadelphia, Eastern Sci. Mktg. ....... 215-368-4570 
PA Pittsburgh, Rockford Controls .. .. .. ... 412-33H)306 
SC Greenville, DHR MkIg. Inc. ...... ,..... 803-235-3594 
TX lewisville, Jim Hughes Co. ........... 214-221-1536 
WA Redmond, Electro-Design .•.•. , ..... ,. 206-667-9300 
EXP Bumaby, ac., Darmac Agencies, Ltd. 

......................... ,............. 604-520-7121 
Can Ottawa, Ont. Lloyd Ellam Assocs. ..... 613-727-3692 

PAN-MAGNETIcs. See Tamura Corp. of America 

PAPST 
FAX: 401-849-4640 

PAPST MECHATRONIC CORP. Aquidneck IndL Pk., 
Newport, RI 02840, Tel: 401-649-9810 ... C.1883-1685 

I..DCaI Sales Offices & Reps 
AI.. HUnisville, Robert 0. Whitesell & Assocs. 

...... : .... .... .. . .. .... .... .. .. .. .. ... 205-683-5110 
AZ Phoenix, Jr. Engrg. Sis, Inc. ........... 602-956-4670 
CA Campl)el~ Luscombe Engrg. Co. ....•. 408-37G-2020 
CA Can1pbe1~ Paps! Mechatronic Corp. ••• 408-377!.ta42 
CA Pasadena, Luscombe Engrg. Co. . . • . . . 213-684-2000 
CA San Diego. Luscombe Engrg. Co. ..... 619-549-9699 
CO Denver, Quorum 3 ................... 303G-750-3267 
CT Hartford, Sturgeon Co. ................ 203-249-7800 
FL Ovieda, Conlay & Assocs. ............ 305-365-3283 
GA Noroross, Robert 0. WhHeseH & Assocs. 

.. . .. • . • . . • • . .. . • . . .. . .. • . • . . • . . . • . .. . • 404-449-9190 
IL Arlington Hgts., Brainard-Wilson Mktg. 

IN Indianapolis, EIcIm Mktg. Con$Its. •••• 
IA ,t.Iarion. MSB Assocs. Inc. ............ . 
KS Shawnee Mission, MSB Assocs., InC. .. 
MA Needham, Sturgeon Co. ............ .. 
MN Edine, Mel Foster Tech. Sis, Inc. •.•.•. 
MO Sl Charles, MSB Assocs. ............ . 
NJ Cherry Hil~ Trinkle Sis. Inc. .......... . 
NJ Englewood, Harold Gray Assocs., Inc. 

312-437-2700 
317-253-1688 
319-3n-6261 
913-432-2131 
617-444-6603 
612-941-9790 
314-948-5577 
609-795-4200 

.................... ,.... 201-894-0894,215-922-2080 
NY Johnson City, Tech-Mark, Inc. ............... 607-729-
NY Mendon, Tech-Mark, InC. .............. 716-624-3840 
NY Utica, Tech-Mark, Inc. ................. 315-733-0575 
NC Greensboro, Robert 0. Whitesell & Assocs. 

, .•.....••.•...•.••....••• , .•.••... , .• , 919-273-1945 
OH Beachwood. EIcIm SaIesmasters, Inc. 

....... ' ........... , ............... ,... 216-631-9555 
OR Beaverlon, Venture EIctms. .. ......... 503-628-7418 
TN Knoxville, Robert O. WhiteseD & Assocs.. 

....................................... 615-694-9476 
TX Dallas, JYSCO/Comps., Inc. .......... 214-349-1650 
WA Bellevue, Venture EIctms. .... , . . . . . . .. 206-454-4594 
WI Waukesha, Brainard-Wilson Mktg. .... 414-797-7940 
Can Pickering, Ont, A.C Sinvnonds & Sons, Ltd. 

........... , .. .... .. .... .. .. .. . .. .... .. 416-639-8041 

PARACOM INC. Bldg. 9, UnH60, 245 W. RoOsevelt Ad., 
West Chicago, IL 60186, Tel: 312-293-9500, TELEX: 
4974811, FAX: 312-231-0015; Ernpl: 7; SIs. MgT: Randy 
Cochran 

PARAGON ELECTRIC CO. INC. 606 Parkway Blvd, 
Two Rivers, WI 54241, Tel: 414-793-1161, TELEX: 28-
3450, FAX: 414-793-3736; EIT1lL: 500; SIs. MgT: Don 
Karman 

PIIIRLII\E 
FAX: 818-281-5867 

PARA-UNE TRANSFORMER CO •• INC. 511 South 
Palm Ave., Alhambra, CA 91803, Tel: 818-281-()222; FSC 
Il10.: 59465; Empl: 52 , .. .. .. .... .. . .. .. .. .. .. .. . A'2372 

PARK ELECTRONIcs. 16 Xenia Court, Mine Hil~ NJ 
07801, Tel: 201-328-9299; Empl: 60; SIs. MgT: Kelly 
Faulk9llhem 

PARKER HANNIFIN CORP. 17325 Euclid Ave., 
Cleveland, OH 44112-1290, Tel: 218-531-3000, TB.EX: 
980636; EIT1lL: 33,225 

PARKER HANNIFIN CORPORATION, Compumotor 
Division, 1179 N. McDowell Blvd, Petaluma, CA 94952, 
Tel: 707-778-1244, 800-358-9068, TWX: 510-744-2155 

PARKER MCCRORY MFG. CO. 2000 Forest Ave., 
KansasCity, MO 64108, TeI:818-221-2OOO,FAX:816-221-
9879; 'SIs. MgT: Ken Turner; Dist. MgT : Ken Turner 

PARKER SEAL GAP. 18321 Jamboree Blvd. Irvine, 
Caiifomia 92715, Tel: 714-851-3763, FAX: 714-851-3277; 
EmpL: 2,200; SIs. MgT: Frank Chesnik; DiBt. MgT: John 
Dutton 

~ PAR-METAL 

FAX: 718-439-3930 
PAR METAL PRODUCTS. INC. 1260 Atlantic Ave., 

Brooklyn, NY 11216, Tel: 718-774-5900, TB.EX: 424 823 
SNDS UI AIIn:Par; EmpL: 100; SIs. MgT: J. Troiano 
... , ............................................. <>1076 

North American offices only. For worldwi~ reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory PENSTO 
PARSONS MANUFACTURING, 1055 O'Brien Dr. Menlo PC TRANSFORMER CORP. 64 D Nancy St. West CA Pasadena, A-F Sis. Engrg., Inc. •.•.•.•. 213-881-5831 

81&-581-1206 
SOS-n3-2830 
203-245-4810 
312-295-6680 
612-831-8423 
607-729-6340 
718-624-3840 
503-n5-7885 
215-887-2310 
214-980-9860 
801-546-4837 
304-229-9401 

PaJk, CA 94025-1476, Tel: 415-324-4726, FAX: 415-324- Babylon. NY 11704, Tel: 516-491-3300, FAX: 516-491- CA San Diego, AF Sis. Ervg. Inc. ...... .. 
3051; Empl: 45; SIs. Mgr: S.Wurzsr 3689; FSC Il10.:62281; ErnpL: 11; SIs. Mgr: Stanley L CO Englewood, Dynatech, Inc. ......... , .. 

PARVEX DIVISION, Alsthom International, Inc. Two 
Ram Ridge Road, Spring Valley, NY l09n, Tel: 914-425-
6908, FAX: 914-425-9108 

PASO SOUND PRODUCTS. 14 First St, Pelham, NY 
10803, Tel: 914-738-4800, FAX: 914-738-3954; ErnpL: 50; 
SIs. Mgt: David Moore 

PASTERNACK ENTERPRISES, P.O. Box 16759, Irvine, 
CA 92713, Tel: 714-261-1920; FSC No.: 53919; SIs. Mgr: 
Heather Marshall 

PATTON-MACGUYER INC, 17 Virginia Ave.. Providence, 
RI 02905. Tel: 401-941-6000, FAX: 401-941-5290; FSC 
Il10.: 77147; ErnpL: 55; SIs. Mgt: F. Spunzo 

PAVE TECHNOLOGY CO, INC, 2751 ThunderhawkCt, 
Deyton. OH 45414-3445, Tel: 513-890-1100, FAX: 513-
890-5165 

PAYNE ENGINEERING, Box 70, Scott Depot WV 25560, 
Tel: 304-757-7353, Ta.EX: 88-5452, FAX: 304-757-7305; 
ErnpL: 40; SIs. Mgr: Matthew J. Gilberto 

eM ELECTRONIC;:: 

FAX: 818-894-5791 
PeA ELECTRONICS, 16799 Schoenborn St. Sepulveda, 

CA 91343, Tel: 818-892-0761, lWX: 91().49EH525; FSC 
Il10.: 97722; ErnpL: 45; SIs. Mgr: Ben Weinberg 
.............................. A-1812-1621,2373-2375 

Local Sales Offices & Reps 
AZ Phoenix, Toward Engrg. Assocs. ...•.. 602-955-3193 
CA San Diego. Ramsey & Assocs. . . . . . . . . 619-546-92n 
CA San Jose, Arnold Techn. Sis. . . • . . . . . • . 408-954-0400 
FL Ft Lauderdale, Sunland Assoc. ....•.. 305-581-1303 
FL Goldenrod, Sunland Assocs. .......... 305-365-9533 
IL Westchester, W. G. Brouillette & Assocs. 

...... '" ..... '" .. ...... .... ... ....... 312-345-6500 
IN C8JmeI, W. G. Brouillette & Assocs., Inc. 

....................................... 317-848-2016 
MA Sudbuty, KSA of New England .....•.. 617-443-5881 
MN Minneapois, Bill Deming and Assocs. 

NJ Medford, Unear Sis. ...•.•.....•...•.. 
NJ Springfield, F. F. Sylvester ..........•. 
OH Deyton, EIecInK:om ....•..........•. 
OR Togard, EIcIm. Cornp. Sis. •..•.....•... 
PA Exton, Unser Sis. ..•.....•..•..•...... 
TX Dallas, Blackburn Assocs. ........... . 
UT Salt Lake City, Sage Sis. ....•..•...... 
WA Melear Island, EIcIm. Cornp. Sis. ...•.. 

Local Distributors 
CA Buena PIt, Cypress EIcIms. Inc. ....•.. 
CA San Diego. Cypress EIcIms. Inc. ..•..• 
CA San Jose, Cypress EIctms. ...........• 
CA Santa Clara, Cypress EIcIms. Inc. .••.. 
CO W'-tridge, Cypress EIcIms. Inc. ...•. 
MA Sudbury, ASK EIctms. .•••...••....•.. 
NJ Rockaway, NASCO EIcIms. •.....••..• 
OR Beaverton, Cypress EIcIms. .........•• 
PA Exton, VSH EIcIms. •. , .•..........••.• 
WA Bothwel~ Cypress EIcIms. .....•...•.. 

612-888-5000 
609-953-8250 
201-376-3324 
513-89&-5140 
503-245-2342 
215-524-6080 
214-750-8484 
801-467-5451 
206-232-9301 

714-521-5230 
619-535-0011 
408-980-2500 
408-980-2500 
303-431-2622 
617-443-5881 
201-625-7777 
503-641-2233 
215-363-2250 
206-483-1144 

PCB PIEZOTRONICS, 3425 Walden Ave.. Depew, NY 
14043-2495, Tel: 716-664-0001, lWX: 710-263-1371, 
FAX: 716-684-0967; ErnpL: 175; Sis. Mgr: Roy Maines 

PCD, 2 Technology Dr. Peabody, MA 01960, Tel: 508-532-
6800, FAX: 508-532-6800; FSC Il10.: 58982; SIs. Mgr: A. 
Art:isz 

P C EXPREss. INC. 15103 U.s. Hwy. 19, Hudson, FL 
34667, Tel: 813-863-6114; ErnpL: 15 

PCK ElASTOMERICS, INC, See Elastomeric 
Technologies, Inc. 

PCK TECHNOLOGY ON, Kollmorgen Corp, 322 
South Service Ad., Melville, NY 11747, Tel: 516-454-4400. 
Ta.EX: 6852183, FAX: 516-454-0317; ErnpL: 180; SIs. 
Mgr: J. F. Dennis-Browne 

PCT- PRIME CIRCUIT TECHNOLOGY, 2350 Lundy PI., 
San Jose, CA 95131, Tel: 408-945-0900, FAX: 408-945-
8505; ErnpL: 121; SIs. Mgr: Bill Kemion 

Goldstein.... .. .••... . ....... .. ..... .. .. .. A-23n·2385 CT MIIIison, UnReel Cornp. ............... . 

IJ/J8 TECHNOLOGIES, INC. 

FAX: 203-254-3624 
PDS TECHNOLOGIES, INC. 875 BrIdgeport Ave.. 

Shelton, CT 06484, Tel: 203-925-0123; ErnpL: 95; SIs. 
Mgr: Guy Favreau ....................... 001939·1944 

Local Sales Offices & Reps 
M. Hun1svllle, B C EIcIm. Sis. Inc. ...... .. 
CA Long Beach, OPt Sis. ................ . 
CA Sunnyvale, ZyIronix, Inc. ............ .. 
CT Norwalk, J. Magnano Assoc. ........ .. 
GA Marietta, B C EIcIm. Sis., Inc. ........ .. 
IL Westchester, cadre Techn. Rep., Inc. 

205-837-6657 
714-552-2649 
408-749-1326 
203-847-9704 
404-585-2088 

....................................... 312-449-3900 
IN Fishers, carter T8Chn., Inc. ............ 317-842-9277 
MD Lanham, W. A. Brown Equip. Corp. .... 301-5n-6105 
MA Marlborough, Digital Sis. Assocs., Inc. 

MI Farmington Hills, Carler Tech"- Inc. .. . 
MN Minneapolis, R J, Inc. ................ . 
NY Amsterdam, Traxonics, Inc. .......... . 
NY Great Neck, Mas Assocs. ............ . 
OH Berea, Carter Technlgs., Inc. ........ .. 
PA King of Prussia, Kirk Sis., Inc. ........ . 
PA Pittsburgh, carter Technlgs., Inc. .... .. 
TX Plano, GW Prods. .................... . 
VA Union Hal~ B C EIcIm. Sis., Inc. ...... . 
OH Englewood, Carter Technlgs., Inc. .•... 

506-480-0516 
313-4n-77oo 
612-868-3881 
518-643-1445 
516-497-3988 
218-628-0400 
215-783-6400 
412-628-3800 
214-422-1746 
703-578-3716 
513-836-0951 

PEARSON ELECTRONICS, INC., 1880 Embarcadero 
Rei., Palo Alto, CA 94303, Tel: 415-494-6444, Ta.EX: 171-
412, FAX: 415-494-6716; FSC Il10.: 05280; ErnpL: 23; SIs. 
Mgr: Palricia L P_ ....................... A-m8 

PECA, INC. 592 Winks Lana Bensalem, PA 19020, Tel: 215-
245-1550; ErnpL: 30; Sis. Mgr: Jean Douglass 

Distributor 

PEERLESS, 19 Wilbur St. Lynbrook, NY 11583, Tel: 518-
593-2121, 1-800-645-2288 

..................................................................... 744 

FAX: 714-662-1437 
PEER PROTOCOlS, 3176 Pullman, Sta. 101, Costa Mesa, 

CA 92626, Tel: 714-882-1929; ErnpL: 10; SIs. Mgr: Don 
Bergis 

PENFIELD, INC. 8 West St., Plantsville, CT 06479, Tel: 203-
621-9141, lWX: 5101003285, ESYLNK: 6287757, FAX: 
203-621-2380; ErnpL: 77 

PENN ENGINEERING & MANUFACTURING CORP, 
P.O. Box 1000. Danboro, PA 18916, Tel: 215-788-8853, 
FAX: 215-768-0143; FSC Il10.: 46384; EmpL: 480; Sis. 
Mgt: John E. O'Brien 

PENN KEYSTONE CORP. 30 N. Plains Ind. Sta.13, 
Wallingford, CT 06492, Tel: 203-294-0537; FSC Il10.: 
03034; SIs. Mgr: Robert Ginter 

FAX: 814-355-1524 
PENN-TRAN CORP., Box 1321, Rle. 144N, Wingata, PA 

18880, Tel: 814-355-1521, Ta.EX: 706473; FSC Il10.: 
50783; ErnpL: 120; Sis. Mgr: Willam Hoft •..... A.1246; 

a.1027; 001945 

Local Sales Offices & Reps 
AZ. Mesa, Systems Sis. of Arizona ...... ,. 602-464-9989 
CA Los Altos, Calr>-Whita & Co. .......... 415-948-6533 

IL 
MN 
NY 
NY 
OR 
PA 
TX 
UT 
WV 

Lake Bluff, R & R MkIg. Assoc. ...... .. 
Minneapolis, International Sis. Co. .... . 
Johnson City, Teckmark, Inc. •......••. 
Mendon, Tech-MaJk, Inc. ............ .. 
Portland, Intertech Sis. .............. .. 
Glenside, Koebert Assocs., Inc. ...... . 
Dallas, Seaton CoJp. ................ .. 
Layton, Dynatech, Inc. .............. .. 
Inwood, Koebert Assoc. .............. . 

PENN VIDEO INC. 929 Sweitzer Ave.. Akron, OH 44311, 
Tel: 218-782-4640, Ta.EX: 98-6327 PVI-AKR, FAX: 218-
762-4840 (ext 34); ErnpL: 88; Sis. Mgr: Sanaa 
Donaldson; {);st. Mgr: Gary Wagner 

PENNWALT CORP. Three Pkwy. Philadelphia, PA 19102, 
Tel: 215-587-7520, Ta.EX: 84-5234, FAX: 215-587-7497 

PENNY & GILES, 1640 Fifth Street SuRe 224, Santa 
Monica, CA 90401, Tel: 213-393-1497, Ta.EX: 65-2337 

PENRIL DATA COMM. 207 Perry Parkway, Gaithersburg, 
MD 20877, Tel: 301-921-8600, lWX: 71Q-828-0522; ErnpL: 
200; SIs. Mgr: Bob Maranzani 

PENSTOCK ENGINEERING LABS., Penstock, Inc. 
520 Mercury Dr. Sunnyvale, CA 94088-4018, Tel: 408-730-
0300. lWX: 910-370-7450, FAX: 408-730-4782; ErnpL: 37; 
SIs. Mgr: Stave Ulelt; DisI. Mgr: S1even Ulett 

Local Sales Offices & Reps 
AZ Phoenix, Penstock Desert States .•... 
AZ Tempe, Penstock Desert States ..•... 
CA Anaheim, Penstock, Inc. .............. . 
CA Beverty Hills, Penstock, Inc. .......... . 
CA San Diego, Penstock, Inc. ............ . 
CA Sunnyvale, Penstock IntL ............ . 
CA Sunnyvale, Penstock, Inc. ............ . 
CO Denver, Penstock, Inc. .............. .. 
IL Palatine, Penstock Midwest ...•...•.•. 
IN Indianapolis, Penstock, Inc. .......... . 
NJ Fairfield, Penstock East .............. . 
NJ Tetarboro, Penstock East ............ . 
OR Portland, Penstock Northwest .......• 
UT Salt Lake City, Penstock, Inc. •.......• 

800-255-6788 
800-255-6788 
714-758-8988 
213-383-6100 
619-225-9600 
408-730-0300 
408-730-0300 
303-973-3010 
800-255-6788 
317-784-3870 
201-808-1414 
800-255-6788 
800-255-6788 
800-255-6788 

FREE CATALOG 

Quality 
Delay 
Lines 

Competitive 
Prices 

• Delay Lines (active, passive) • Trans· 
formers (switching type, all ferrite con
structions) • Inductors (ferrite construc
tions, powder iron). Other Specialty 
Magnetics • Military Magnetics 
USA (714) 336-3561 TLX: 910-595-
1578 FAX#(714) 337-2155DATAN US 
LKARW 
HONG KONG 5-623858 or 5-648477 
TLX: 780-76336 DATAN HX FAX #5· 
657214 

aD Datatronics 
A DIVlSION Of DATAMM ElFCTRONICS 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 767 



PENSTO Manufacturers and Sales Offices Directory 
WA Bellevue, Penstock Northwest ...•.... 800-255-6788 CA SUn Valley, Teqni-Rep. : ............. . 818-768-4223 

800-733-5561 
203-523-0512 
617-935-5810 
404-973-0853 
312-520-4008 
317-672-9981 
214-844-7881 
313-453-4296 
612-846-2710 
314-638-3121 
803-622-5097 
609-654-1022 
315-548-4891 
516-293-3310 
919-272~ 
216-686-1985 
214-328-0087 
206-524-5170 
312-647-9414 
516-293-5562 

EXP CA/Sunnyvale, Penstock Inll ........ . 
Can Vancouver, Be, Penstock Canada ... . 

408-73().03()() CO nen-, KC Mktg. •.....•...•.......... 
~75 cr Hartford, The Smith Co. .......•....•.. PhilipsECG Local Di8Jributols 

p;z Phoenix, Penstock Desert SIs. ....... . 
P;z Tempe, Penstock Desert Slates .... .. 
CA Anaheim, Penstock, Inc. .............. . 
CA Beverly Hills, Penstock, Inc. .......... . 
CA San Diego, Penstock, Inc. ............ . 
CA Sunnyvale, Penstock IntL ........... .. 
CA SUMYVale, Penstock, Inc. ........... .. 
CO Denver, Penstock, Inc. ............... . 
IL Palatine, Penstock Midwest .......... . 
IN Indianapolis, Penstock, Inc. .... ; .... .. 
NJ Fairfield, Penstock East .............. . 
NJ Teterboro, Penstock East ............ . 
OR Portland. Penstock Northwest ....... . 
lIT SaH Lake City, Penstock, Inc. ....... .. 
WA BelleVue, Penstock Northwest ....... . 
EXP CA/SUMyvale, Penstock IntL ........ . 
Can Vancouver, BC, Penstock Canada ... . 

800-255-6788 
800-255-6788 
714-758-8888 
213-383-6100 
619-225-6800 
408-73().03()() 
408-73().03()() 
303-973-3010 
800-255-6788 
317-784-3870 
201-608-1414 
800-255-6788 
800-255-6788 
800-255-6788 
800-255-6788 
408-73().03()() 
604-662-3475 

PERCON (PERIPHERAL CONNECTIONS, INC.), 
2190 W. 11th, Eugene, OR 97402, Tel: 800-873-7286, 503-
344-1189, FAX: 503-344-1399; Empl: 20; Sis. Mgr: 
Palmer Parker 

PERFECT GEAR & INSTRUMENT, Designatronics, 
Inc.. 2101 JeriCho Tpk.. New Hyde Park, NY 11040, Tel: 
516-328-3300, 1WX: 51().223-Q642, FAX: 516-326-8827; 
EmpL: 210; SIs. Mgr: Murray Ores 

MA Wobum. W & 0 Mktg. ................ . 
GA Atlanta. Adams & Assocs. ............ . 
IL Buffalo Grove, GB Mktg. lric. ........ .. 
IN Indianapolis, Green-WISSler .......... . 
LA SUdeI~ Dick Bellew Sis. .............. . 
MI Plymouth. J. Malcolm Flora ......... .. 
MN St Pau~'R W; Sis. .................. .. 
Me> Jefferson City, c. A. VIQIIOIa .......... . 
NH Manc.-, W&D Mktg. ............ .. 
NJ Medford. Fahy Mktg. ................ .. 
NY Phelps, L S. M. Assocs. .............. . 
NY Plainview, Landau & Mack ........... . 
NC Greensboro, Adams & Assocs. ....... . 
OH Stow, J. Lehner Co. .................. . 
TX Dalles, Bet1hold Sis. ................ .. 
WA SeellIe, Northmar, Inc. ............... . 
WI Milwaukee, M. Shatz ................ .. 
EXP N.Y. Plainview, Morhan Export ...... . 

Local Distributors 
AL Birmingham, Forbes Distrbg. .......... 205-251-4104 
CA Los Angeles, ITC Corp. ............... 213-388-0621 
CO nen-, Fistells EIcIm Supp. . . . . . . . . .. 303-623-7864 
FL Orlando, Hammond EIctms. ...... . . . • . 305-849-6060 
GA Atlanta, Specially Distrbg. ............. 404-458-6341 
IL Chicago, Newark EIctms. ............. 312-784-5100 
IL Palatine, OHM EIctms. ................ 312-359-5500 
IN Lafayette, CWY EIctms. ............... 317-448-1611 
IA Des Moines, Mld-S1ate Distrbg. ....... 515-244-7231 
KY Louisville, ~Iess EIctms. ........... 502~7-7674 
LA New Orleans, Wm a Allen ........... 800-535-9593 

A North American Philips Company 

FAX: 617-890-7096 
PHILIPS ECG, Ame~can Philips Co., 100 First Ave., 

Waltham, MA 02254, Tel: 617-890-6107; EmpL: 4213; SIs. 
Mgr: D. R Kronenwetter; Dist. Mgr: E. H. Frost 
.... . . .. .. .. .. .. . .. .. .... .. .. .. .. .. .. .. .... A-2198-2197 

Local Sales 0Ific6s & Reps 
CA Los Alamitos, Philips EGG ............ 714-220-0999 
CA Pleasanton, Philips EGG .............. 408-727-6132 
CA Santa Clara, Philips EGG ............. 408-727-6132 
FL Maitland, Hutto Hawkins Assoc........ 407-631-7474 
GA Atlanta. Millar Elcims. ................. 404-634-3350 
MA Norwood. Philips EGG ............... ; 617-762-8940 
MI Farmington Hills, RC. Me<chant & Co. 

MO Kansas City, Philips EGG ............ . 
NY Hicksville, Philips EGG .............. .. 
NY Seneca Fa/Is, Philips EGG .......... .. 
NC Raleigh, Millar EIec., Inc. ............. . 
OH Dayton, Pl'ilips EGG ................ .. 
OH Vandalle, PhiliPS EGG .............. .. 
pA Emporium. Philips EGG .............. . 
TX Dalles, Philips EGG .................. . 
Can Do~ Que., EGG Canada Inc. ...... . 

313-478-4600 
816-741-4019 
516-931-6200 
315-568-5432 
919-828-6840 
513-898-9577 
513-890-4421 
814-488-2162 
214-231-3481 
514-6as-5800 

PERFECTION MICA CO See M eti Sh' Id Co MA N. Wilbraham, IndL Camps. ........... 413-596-3654 
• agn C 18 rp. MN Minneapolis, Acme EIctms. ........... 612-338-4754 

For distributor inlorrnalion, call 1-800-225-6326. (In 
Massachusetts, call 1-890-6107.) 

PERFORMANCE CONTROLS, INC. 433 Caredean 
Drive, Horsham. PA 19044, Tel: 215-675-65QO, TELEX: 88-
1478, FAX: 215-674-8714; FSC No.: 61773; EmpL: 40 

PERIPHERALS, 1363 Logan Ave., Costa Mesa. CA 92626, 
Tel: 714-540-4925, 800-468-6888, TELEX: 4996258 
BerIan; EmpL: 20; SIs. Mgr: Elizabeth O'Rouke 

MO Kansas City, EIctms. SUpp. Co., Inc. ... 816-931-0250' 
NY Hauppauge, Broadline EIctms. ........ 516-231-4100 
NC Raleigh, Southeastem EIctms. ........ 919-828-2311 
OH Columbus, Whitehead EIctms. ........ 614-224-1186 
TN Nashville, Electra ..................... 615-256-0800 
TX Dalles, Wallace Elctms. ............... 214-340-0400 
TX Ft Worth. AlliedElctms. . . . . . . . . . . . . . . . 800-433-5700 
lIT Ogden. Carter Supp. Co. .............. 801-393-8603 
WA Tumwater, JW EIctms. ................ 206-943-1071 

PHILIPS ELECTRONICS LTD, Philips Camps., 601 
Milner Avenue. Scarborough, Ontario, Can. M1B 1MB, Tel: 
416-292-5161, TELEX: 065-25100, FAX: 416-292-4477; 
EmpL: 40; SIs. Mgr: Phil Cain; Dtst. Mgr: DIlen Xamin 

PHILIPS ELMEr, 1580 Usbon Ad, Lewiston, ME 04240, 
Tel: 207-784-3591,1WX: 71()'223-0675; EmpL: 250 

PERKIN-ELMER CORP. EIctrn Prods. Dept, 761 Main EXP Plainview, NY, Morhan Exporting ..... 516-293-5582 PHILMORE MANUFACTURING, 2240 15th St P.O. Box 
6386, Rockford, IL 61125-1386, Tel: 815-229-7773, FAX: 
815-229-7785; EmpL: 18 

Ave.. Norwalk, cr.08859-Ql32, Tel: 203-762-4786, 1WX: PERRY AMPLIFIER, 138 Fuller St. Brookline, MA 02146, 
710-468-3213; EmpL: 70; SIs. Mgr: D. P. Duggan 

Tel: 617-734-0844; Empl: 18; SIs. Mgr: N. Geskos 

PERMALUSTER, INC. 1844 N. Keystone St. Burbank, CA PHI TECHNOLOGIES, INC., 4605 North Stiles, 
91504, Tel: 213-849-4543, 213-649-6454; EmpL: 6; SIs. PERX,INC. 1730 s. Amphlelt Blvd, Sill. 222, San Mateo, CA Oklahoma City, OK 73105, Tel: 405-521-9000, TWX: 91 (). 
Mgr: J. Ross 94402, Tel: 415-573-0801, FAX: 415-573-0808; EmpL: 5; 631-3288, FAX:.405-524-4254; EmpL: 60 

SIs. Mgr: Don Willett .............................. 001048-1048,1074-1075 

Local Sales 0Ific6s & Reps 
DC Gens & Pugh Assoc. ................. 703-527-3262 

THE PERMANENT MAGNEr CO. INC. 4437 Bragdon 
St. P. O. Box 26226, Indianapolis, IN 46226, Tel: 317-547- PFC, See Southern Elctms. Co. Inc. 
1338; EmpL: 70; SIs. Mgr: Jack Amigh 

P£RMA POWER® 
Efectronlcs Inc_ 

FAX: 312-647-9414 
PERMA POWER ELCTRNs.. 5801 w. Howard Ave.. 

Chicago,IL 60648, Tel: 312-647-9414; EmpL: 80/100; SIs. 
Mgr: Michael Shatz; Dist. Mgr: Micheei Shatz 
................•. 801404; C-1620-1621; 002224-2225 

Locsl Sales 0Ific6s & Reps 
AL Birmingham. Adams & Assocs. ....... 205-781-6467 
CA Hayward, Teem Sis. ................. 415-887-6616 

PHOTOSWITCH 
Over 
1000 

Photo 
Electnc 
Controls 
in Stock 

The 
Largest 
Relay & 

Switches 
Distributor 

In the World. 

Orders Plae. by 3:00 pm. arB 
Shipf18d the Same Day 

(2131452·1229 (4151835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

PHASE CONTROl.. elECTRONICS, 87-27 Myrtle Ave., 
Glendale, NY 11385, Tel: 718-441-4278; EmpL: 16; SIs. 
Mgr: Jack Stanley 

MA Wenham. Ellis Assoc. •.•.. . . . . • . . •• . •• 508-468-4990 

PHOENIX CONTACT, P.O. Box 4100, Harrisburg. PA 
17111, Tel: 717-944-13QO, FAX: 717-944-1625; SIs. Mgr: 
Howard C. Minnick, Jr.; DIs!. Mgr: Mark F. Gillilord PHELPS DODGE MAGNEr WIRE, p.o. Box 600, Ft 

Wayne, IN 46801, Tel: 219-458-4444, TWX: 81 ()'332-1501, 
FAX: 219-422-1867; SIs. Mgr: G. H. Guyer; Dtst. Mgr: W. PHOENIX DATA, INC. 3384 W. Osborn Ad, Phoenix, P;z 
H. Deininger 85017, Tel: 602-278-8528, FAX: 602-278-8679; EmpL: 55; 

SIs. Mgr: David No/gord 

PHILADELPHIA INSULATED WIRE CO. INC. 333 New 
Albany Ad, Moorestown, NJ 08057, Tel: 609-235-6700, PHOENIX MICROSYSTEMS, 991 DiscoYery Dr. 
FAX: 609-235-5480; EmpL: 150; SIs. Mgr: Fred Newman Huntsville. AL 35806, Tel: 205-721-12QO, TELEX: 752592, 

FAX: 205-637-1256; EmpL: 185; SIs. Mgr: Mel Mayo 
PHILAMON, INC. 33 Dubon Ct, Farmingdale, NY 11735, 

Tel: 516-249-27oo,1WX: 51()'224-6512; FSC No.: 95267; 
EmpL: 27; SIs. Mgr: B.F. Grib 

PHILIPS AUDIO VIDEO SVs. CORP. See AKG 
Acoustics 

PHILIPS CIRCUIT ASSEMBLIES, A Subdivision of 
North American Philips Corp. 2586 Northwestern 
Avenue, West Lafayette, IN 47906, Tel: 317-463-2536, 
1WX: 810-342-1889; SIs. Mgr: Pierre L.avigneHa 

PHILIPS CIRCUIT .ASSEMBLIES:A DIVISION OF 
NORTH AMERICAN PHILIPS CORP. 5855 N. Glen 
Pk. Rd., Milwaukee, WI 53209, Tel: 414-228-7632, FAX: 
414-228-4486; SIs. Mgr: D. Betleg 

PHILIPS CIRCUIT ASSEMBLIES:A DIVISION OF 
NORTH AMERICAN PHILIPS CORP. 2601 S. 
Moorland Ad, New BerlIn, WI 53151, Tel: 414-785-6506, 
1WX:91()'262-3032, FAX: 414-785-6516 

PHOENIX WIRE, INC. 100 Teflon Ave., S. Hero, vr 
05486. Tel: 802-372-4581, TELEX: 372-9109; EmpL: 25; 
SIs. Mgr: Ohmer Corbin; Dist. Mgr: Ohmer Corbin 
................................................. <>1915 

PHONON CORPORA noN. 7 Herrilan Drive, P.e. Box 
549, Simsbury, cr 06070, Tel: 203-651-0211, TELEX: 
294705, FAX: 203-651-6618; FSC No.: 6Y858; EmpL: 25 

PHOTOCIRCUITS GLEN COVE, DIV. 
KOLLMORGEN CORP. 31 See crlff Ave., Glen Cove, 
NY 11542, Tel: 516-674-1303, TWX: 516-671-3155; Empl: 
850 

PHOTON. INC. 970 UnivlllSily Ave., Los Gatos, CA 95030, 
Tel: 408-354-5600, FAX: 408-354-7138; EmpL: 12; SIs. 
Mgr: John M. Fleischer 

PHOTON SOURCES, INC. See Lumonics Material 
Processing Corp. 

PHILIPS CIRCUIT ASSEMBLIES, 3602 W. Waters PHOTO RESEARCH:KOLlMORGEN. 9330 DeSoto 
Avenue, Tempe, FL 33884, Tel: 813-933-5113, TELEX: Ave./POBox2192,ChaIsworIh,CA91313-2192, Tel: 818-
3727509, FAX: 813-932"1373; SIs. Mgr: C. Maslona 341-5151, TELEX: 69-1427; FSC No.: 92434; EmpL: 88; 

SIs. Mgr: M. L Woolsey , 
PHILIPS CIRCUIT ASSEMBLIES;NORTH 

AMERICAN PHILIPS CORP. 1515 Sixth St South, PHOTOSWITCHDIV.AIIenBradIeyCo.285WinterSt. 
HopkIns, MN 55343, Tel: 612-933-4600, FAX: 612-935- Waftham, MA 02154, Tel: 617-466-6000; SIs. Mgr: S. L 
6012; SIs. Mgr: a Callahen Davis 

768 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 
PHD-TRONICS DIV. E. R Wagner Mfg. Co. 8701 W. 

Bradley Ad., Milwaukee, WI 53224, Tel: 414-355-6704, 
FAX: 414-355-0593; E""l: 155; SIs. Mg,; Steven J. 
O'Brien, SIs./Mktg. Mgr. 

Local Sales Offices & Reps 
i'Z. Phoenix. HaIIeC Sis. ...............•.. 
CA IrIine, Kell Tech. •.••.•....•.•...•..•.. 
CO Boulder, Rice Entprs. ...•.•..•..•..... 
Fl Ft Lauderdale, SouIhIand Comps., Inc. 

Il Wheaton, Plio-Tronics ..•......•..•... 
IN Fremont, SIaII Co. ................... . 
IN Ft Wayne, Ellet Sis. .•..........•...... 
IN Huntington. Ellet Sis. ...•.........• , ••. 
MD Glenbumie, Macro-Tec •...•.••....... 
MI Northville, SIaII Co. . ...•..••..•....••. 
MN Egan. ReI-Corr1>. .........•..••....•.. 
NH LondonderTy, Printed CircuH Supplies 

NH Manchester, Printed CircuH Supps. ..•. 
NJ Pennsauken, McConnick Inds. ....... . 
NY CooperstoWl\ FIlZeIIe Assoc. ...•..... 
NY Medford, DAF Corp. .......•..•..•..... 
OH Cleveland, SIaII Co. .................. . 
OH Rocky River, SIaII Co. . ...•..•..•..•.• 
TN Nashville, SIaII Co. .................. . 
TX Irving. Kite EIctms. Sis. Co. ........... . 
WI Hartland, Selective SIs., Inc. .•.....•... 
WI Milwaukee, PlIo-Tronics .•........•... 
can Nepean, ant, Norgay Entprs., Ltd. ..... 

602-971-8777 
714-854-6199 
303-499-4237 

305-491-6110 
312-682-9669 
216-331-5100 
219-356-1866 
219-356-1 B66 
301-766-1111 
216-331-5100 
612-890-0505 

603-432-1l844 
603-627-6612 
609-665-2641 
607-547-9333 
516-981-4622 
216-331-5100 
216-331-5100 
216-331-5100 
214-986-0321 
414-367-1133 
414-355-6704 
613-723-1858 

PHYSICS INTERNAnONAL CO. Olin Defense 
Systems Grp. 2700 Merced St, San Leandro, CA 94577, 
Tel: 415-577-7236, TWX: 91()'366-7033; Empl: 360 

PIC DESIGN, Remington Technologies, Inc. P.O. Box 
1004, Middlebury, CT 06762, Tel: 203-756-8272, TWX: 
91 ()'997-0989, FAX: 203-756-8271; FSC No.: 00141; 
E""l: 1 05; SIs. Mg'; George N. Kaniwec 

Pleo 
Electronics, 'nc. 

FAX: 914-699-5565 
PICO ELECTRONICS, INC.,453 North MacQuesten 

Pkwy. Mt Vernon, NY 10552, Tel: 914-699-5514, 600-431-
1064, TWX: 71 ()'562-0113; FSC No.: 31669; Sis. Mg,; Joa 
8waeney ..... A.1278-1285, 2387-2418; 001947-1970 

Local Sales Offices & Reps 
CA Santa Clara, Fisher Assocs. .. . . . . . . . . . 408-733-7350 
IN Ft Wayne, Denton Mktg., Inc. ... 219-466-0665/1264 
WA Seattle, W. Spaulding Co. ............. 206-282-9173 

m 
® 

FAX: 508-649-9643 
PICONIcs, 28 Cummings Road, Tyngsboro, MA 01879, Tel: 

508-649-7501, TELEX: 754759; FSC No.: 26618; E""L: 
4S; Sis. Mg,; l Kadesh ........... A.1286-1287,2031 

Local Sales Offices & Reps 
AL Huntsville, Murcota Corp. ............. 205-539-8476 
i'Z. Scottsdale, Semper-Fi SIs. ............ 602-73()'9553 
CA N. Hollywood, Jewett Co. ............. 818-789-6103 
CA Palo Alto, JIM Assocs. ............... 415-857-1260 
CO Parker, Mikro Sis. Co. ................. 303-841-2529 
Fl Ughthouse Point, A. C. Simon .......• 305-941-2757 
IN Huntington. Elle! Sis. • . . • . . • • . . . • . . . . . . 219-356-1 B66 
MA Natick, Wayland Engrg. SIs. Co. ....... 508-655-6060 
MN Minneapolis, Peterson Sis. Assocs. ... 612-944-0030 
MO Grandview, Harris-Hanson Co. .. . . . . . . 818-763-6200 
MO St Louis, Harris-Hanson Co. .......... 314-432-3611 
NY Huntington. Regulus Indl Sis. Co. ..... 516-673-6252 
NY Rochester, J. G. Welch Assocs. ....... 716-244-1100 
OH Cincinnati, G & H Sis. Co. ............. 513-272-0560 
PA GIensicIe, Koebert Assocs. Inc. ..••.••. 215-887-2310 
TX Ft Worth, EI-Tec Sis. ..••.••.•..•..••• 817-288-2896 
WV Inswood, A. F. Koabert & Assocs. ..... 304-229-6401 

PICOSECOND PULSE LABS, INC. P.O. Box 44, Boulder, 
CO 80306, Tel: 303-443-1249, FAX: 303-447-2236; Empl: 
16; Sis. Mgr; J.A. Andrews; Dist. Mg'" JA Andrews 

PIEZO CRYSTAL, lOOK St, Box 619, Carlisle, PA 17013, 
'Tel: 717-249-2151, TWX: 51()'85()'2260, FAX: 717-249-
7861; FSC No.: 74306; Empl: 250; SIs. Mgr; Glen A. 
Kurzenknabe 

PIEZO ELECTRIC PRODUCTS, INC. 212 Durham Ave.. 
Metuchen, NJ 06840, Tel: 201-548-2800, TWX: 71()'998-
0592, FAX: 201-548-2800; Empl: 95; SIs. Mgr; Mark 
Rickman 

PIEZO KINETICS INC. Box 756, Pine and Mill Streets, 
Bellefonte, PA 16823, Tel: 814-355-1593, FAX: 814-355-
4342; FSC No.: 5Y690; Empl: 28; SIs. Mg'" H. D. Shirey 

PIEZO TECHNOLOGY INC. 2525 Shader Ad., Orlando, 
Fl32804, Tel: 407-298-2000, TWX: 81().85().4136; FSC 
No.: 25120; Empl: 400; Sis. Mgr; Paul Dechen 

PIHER INTERNAnONAL CORP., 903 Feehanville Dr. 
Mt Prospect. IL 60056, Tel: 312-390-6660, 60().323-6693, 
TELEX: 4949176, FAX: 312-39().9866; FSC No.: 54869; 
Empl: 40; SIs. Mg'; Gus Stoltz; Dis!. Mgr; Jackie 
Hammon •.••............•...•.•.........•.•.... A.214O 

Locsl Sales Offices & Reps 
AL Huntsville, DHR Mktg. ....•.•......•.. 205-533-5165 
NY Bohemia, Aurora Mktg. •........•..••.• 518-563-3131 
MN MlnneapoHs, Technical Components Grp. 

. .............•........•.....•..•..•..• 612-536-9512 
OH Medina, Rockford Controls Ohio, Inc. 

MA S. Weymouth, Adams & Assocs. .....• 
MI Farmington Hills, Clark Sis. •.........• 
MD Silver Springs. MD Atlantic Sis. ..•.... 
NC Raleigh, D.H.A. Mktg. .......•.........• 
SC Greenville, D.HA Mktg. .......•....... 
TN Nashville, D.H.A. Mktg. ••......•...••.. 
VA Richmond, D.H.A. Mktg. •••..••...•...• 
WI PR, San Juan, David S. Temenl ...... . 

Local Distributors 
i'Z. Fountain HiI~ ReD Elctms. ........... . 
CA Anaheim, AZ EIctms. ...••...•.•.•...• 
CA Burbank, TAW .•••..•.•...•.•.....•... 
CA Chatsworth, PatelllPassive .••.•...•.. 
CA Fountain Valley, Components GIr ..••.• 
CA Marina del Rey, N.M.I.llntervend ..•..• 
CA Milpitas, California Capec~ors ..•..•..• 
CA San Diego, Newman EIctms. •..•..•..• 
CA San Diego, Sigma General Corp. .....• 
CA Santa Clara, Components GIr. . ..•.... 
CA Van Nuys, E. W. Elclms. ...•.....•.... 
CT Wallingford, Midstate EIctms. ....•.... 
Fl Ft Lauderdale, N.R.C ................. . 
Fl Hialeah. lbars EIctms. ......•.....•.•.. 
Fl 0paI0cka, Baron Elec. .......•........ 
Fl West Melbourne, T. C. Pridmore ..... . 
GA Norcross. Spectrum Elclms. .•.....•.. 
IL Addison, Belford EIec. •..•..••..•.•..• 
IL Arlington Hgts.. Mar-l..yn EIctms. .•••.. 
IL Des Plaines, Rangus EIctms. •.•..••.• 
IL Northbrook, Classic Comps. •..••••..• 
IL Schaumburg, Components I~rter .• 
Il Schaumburg, QP.s. Elclms. •.....•..• 
IL WoodaIe, Nap. EIctms. ......•..•..•..• 
IN Carme~ Advacom(Branch) ..•..•..•... 
IN Elkhart, Earlynn EIec. 100 •.••....•.... 
IA Cedar Rapids, Dee EIctms. •.......... 
KY Louisville, Peerless EIctms. •.......... 
MD Gaithersburg, Axis Elclms. .•.....•.... 
MA Billerica, Meyer EIctms. .....•.•....... 
MA Middleboro, Glynn Elctms. ..••.....•.• 
MA Wilmington, J.V. Elclms. •.••.••.••.•••. 
MI Grand Rapids, CsIder EIctms. ., ....•.. 
MN Burnsville, Cassidy Elec. ....••.•.••... 
MN Eilzen, Capacitor Assocs. ............ . 
MN Minneapolis, Bergquist Co. ........... . 
MN New Brighton, Parts One •..•...•....• 
MO St Louis, Ric Tronics, Inc. •...•.•••••.. 
NJ Kenilworth, Federated Purchaser ..... 
NJ Kenilworth, Venlronics •..•.....•..••.. 
NJ Rockaway, Tonar IneIs. •..•.•...•.....• 
NJ W. Berlin, Gel •.•.•...•.•.•.•..•.•••.• 
NM Albuquerque, International EIec. ..•..• 
NY Buffalo. SUmmH EIctms. •.•••..••.•..• 
NY Red Creek, Advaoom(Branch) .•..•..• 
NY Rochester, Masline Elclms. •.....•...• 
NC Charlotte, Dixie EIctms., Inc. •..•.•...• 
NC Raleigh. Rasco-Raleigh •......•....... 
NC Raleigh. Spectrum (Branch) ..•.....•• 
NC Winston-Salem, Kirkman Elclms. .•.... 
OH DeJawara, Advecom(Branch) ..••..... 
OH Parma Hgts.. Advaoorn. Inc. .. , ..•.•..• 
OH Solon, Repco ...•..................... 
OH Warren, REM EIctms. .••.•..••....••.. 
OR Portland, AD. Elctms. (Branch) •.•••.• 
PA Erie, REM Elclms. (Branch) .••.•..••.. 
PA Export, Advacorn, Inc. (Branch) •..•..• 

60().654-4636 
617-337-9339 
313-553-0610 
301-593-7749 
919-781-1961 
803-235-3594 
615-331-2745 
604-359-6803 
809-762-2886 

602-463-8412 
714-632-1620 
818-848-3911 
818-70Q-8638 
714-979-0437 
213-821-7936 
408-262-6000 
619-695-3005 
619-565-2000 
408-988-3751 
714-857-4422 
203-285-9900 
305-772-4500 
305-557-6305 
305-685-1400 
407-727-2491 
404-448-1516 
312-691-1100 
312-364-7860 
312-299-1600 
312-272-9850 
312-643-7111 
312-884-6620 
312-595-8500 
317-575-9943 
218-862-2425 
319-365-7551 
502-637-7674 
301-840-9840 
508-667-6900 
508-947-4262 
508-657-6523 
616-698-7400 
612-695-9026 
507-495-3130 
612-835-2322 
612-633-6079 
314-576-9816 
201-272-0505 
201-272-9262 
201-586-9000 
609-766-6767 
505-291-9951 
718-887-2800 
315-754-6796 
718-548-5373 
704-377-5413 
919-781-5700 
919-361-5885 
919-722-9131 
614-369-6843 
216-884-4644 
218-248-8900 
218-373-1300 
503-844-7324 
814-453-5628 
412-325-7551 

PIONEE 
PA Levittown, G.W. EIctrn. Dist ..•.•....•. 215-547-7422 
PA McKesn, Advecom ................... 814-478-7774 
PA No. Huntingdon, REM EIctms. (Branch) 

PA Yoe, Advacom .••.•••••••••.••..•.•••• 
PA York, EIctm Corr1I$. ................. . 
SC Columbia, Dixie EIctms. •....••....•..• 
TN Knoxville, Dixie EIctms. .•........••••• 
TX EI Paso, International EIctms. .•...•... 
TX EI Paso, REM EIctms. (Branch) ...... . 
TX Ft Worth, C & W Supply •.•.•••....... 
TX Ft Worth, Palco Supp. Inc. ....•..•...• 
TX Garland, J.s. EJctms. ................. . 
TX Richardson, Component Technlg. •.... 
TX Richardson, RSC EIctms. •...••.••..•. 
WI New Berlin, Classic Corr1I$. (Branch) 

UT Salt Lake CHy, Standard Supp. ..•.•... 
WA Bothel~ AD. EIctms. ....•...•.•.•.•... 
WA Redmond, Robert E. Priebe .•...•..•.. 
WA Tukwila, Vesco EIctms. .....•..•..••.• 
WI Grafton. Lakeview ................... . 
WI New Berlin, Nap. EIctms. •..•..••.••... 
WI Oconomowoc, G. W. EIctms. ...••••..• 
Can Burnaby.aC. s.p.L •••.•.•.........•..• 
Can Markham, Ontario, SPI (Branch) ..•... 

iI ..,. 

412-884-7423 
717-248-0309 
717-848-5334 
803-779-5332 
615-938-4131 
915-598-3406 
915-778-7333 
817-63Hl395 
817-429-8596 
214-497-8808 " 
214-437-2211 
214-644-3444 

414-788-5300 
801-488-3371 
206-491-6555 
206-681-2363 
208-575-3607 
414-377-8250 
414-785-9100 
414-367-6003 
604-438-4811 
418-475-5305 

FAX: 818-369-2961 
PILLAR INDUSTRIES, INC., 15318 E. Valley Blvd., CHy 

01 Industry, CA 91746, Tel: 818-369-3750, 818-333-8803; 
Empl: 3 ..•..•...•....•.•••.•..•...•.•..•• 001972-1975 

Locsl Sales Offices & Reps 
CA Los Angeles, Power Partner, Inc. •.•... 213-215-0800 
CA Santa Cruz, LEREP •.•••.•.•...•.••. -• • 408-456-0667 

PINDTESTERS INC. 19-BThomas,lrvine,CA92718, Tel: 
714-380-1551, FAX: 714-951-1269; FSC No.: 66; EmpL: 
25; SIs. Mgr; J. Baker 

PINE INSTRUMENT CO. 101 Indusbial Dr. Grove CHy, 
PA 16001, Tat: 412-456-6391, FAX: 412-458-4648; EmpL: 
60 

PIONEER COMPONENTS, 2352 E. 66th St, Brooklyn, NY 
11234, Tel: 718-444-3880; ~l: 3; SIs. Mgr; Michael R 
Verier; Dist. Mgr; Michael R Verter 

Pioneer Magnetics 

FAX: 213-453-3929 
PIONEER MAGNETIcs, 1745 Berkeley St, Santa 

Monica, CA 90404, Tel: 213-629-6751, TELEX: 182-093, 
TWX: 910-343-6249; FSC No.: 08676; Empl: 475; SIs. 
Mg'; A Hagiwara, VP. 01 Mktg. •.••..•.•.• 001976-1977 

Local Sales Offices & Reps 
AL Huntsville, Pen-Tech Assocs. ......... 205-881-9296 
i'Z. Scottsdale, Williams Assocs. .......... 602-947-4297 
CA Ben Lomond, Pioneer Magnetics...... 408-335-1042 
CA Los Altos, Fraurnan Assocs. ..•....... 415-941-0660 
CA Santa Monica, Pioneer Magnetics, Inc. 

CO Commerce CHy, WiIHams Assocs. ...•. 
Fl Boca Raton, Pen-Tech Assocs. ..•..•. 
GA Marietta, Pen-Tech Assocs. .•.•...•.•• 
IL Chicago. Heartland Tech. Mktg. •..•••• 
IN Milwaukee, Heartland Tech. Mktg. .•••. 
MD Columbia, Stein Instnm. ............. . 
MA Teeticket, Pioneer Magnetics ........ . 
MI Ann Arbor, KRW Sis., Inc. •.••••...•••. 
MN St Pau~ Cahil~ Schmitz & Cahill .•.••• 
MO Lee's SUmmit, Omni Tech. Sis. •.•..•.• 
NJ Glen Gardner, Daner-Hayes Inc. .•.•.. 
NM Albuquerque, Williams Assocs. ..•.... 
NY Brewster, Daner-Hayes Inc. •...•.•...• 
NY E. Norwich, Daner-Heyes Inc. .•.••••.• 
NY PiIIsIord, Corrms. Technlg. •••.•••.•.. 
NC GreensbOro, Pen-Tech Assocs. •.•...• 
OH Dublin, KRW Sis. Inc. •••••••.•.••••.•• 
OH Westlake, KRW Sales ............... . 
OR Lake Oswego, RTS, Inc. ...•.•.•.••.•. 
PA Cheltenham, Stein InsIrm. ............ . 

213-629-6751 
303-289-5847 
305-394-7400 
404-424-1931 
312-577-9222 
312-577-9222 
301-598-3748 
508-256-3166 
313-769-0056 
612-636-7217 
818-578-4221 
201-537-4534 
505-255-1368 
914-279-2168 
518-922-0080 
718-588-9433 
919-652-6000 
614-685-2598 
218-871-7521 
503-244-4123 
215-379-1990 
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PIONEE 
PA 0aI<m0nt, KRW Sis. Inc................ 412-828-1490 
TX Dallas, Kruvand .....................• 214-437-3355 
UT San Lake City, Wiliams Assocs. .....• 801-48&6511 
WA Vashon, RTS, Inc...................... 206-285-1363 
Can Lachine, EIecIrodesign Lid. •.•..••.•.• 514-636-4838 

P1REUJ CABLE CORP, See SpeCialty cable Corp. 

PrrTMAN, Penn Engrg. & Mfg. Corp.. 343 Godshall 
Dr. Harleysville, PA 19438, Tel: 215-25&6601, TELEX: 
283668, TWX: 51o-tl61-8696, ESVLNK: 62894738; FSC 
No.: 98938; EmpI.: 160 .••. ; .••••••..•..•• a 0 1295-1297 

LocsI Sales Offices & Reps 
At Leeds, Motion Technlg., Inc. ' •.••.• . . • . 205-699-4269 
I'IZ. Fountain Hills, Halbar Assocs. .....•.. 602-837-2464 
CA Glendale, Halber Assocs. ..... '" . . . . . 818-246-6263 
CA San Mateo, HaIbar Assocs. ........... 415-349-4700 
CO Englewood, lrugrated Motion Sys. . • . . 303-792-5516 
CT Old Sayb(ook, M. L Assocs., Inc. .•.••. 203-388-9718 
FL Palm Bay, Motion Technlg., Inc. ..•.••. 8Q0-438-1380 
GA Ulbum, Motion Technlg., Inc. ..•..•.••. &00-438-1380 
II. Mount Prospect, K-W Assocs. ........ 312-253-6680 
IN Elkhart, Shaum Mf9, Inc. .. ... ... .•.. .. 219-264-0771 
MA Wayland, M. L Assocs. ...........•..• 617-358-5540 
NY Great Neck, Marcus Sis. Assocs., Inc. 

NY Rochester, Application Spec. ......... . 
NO Char1oIIe, Motion Technlg., Inc. •...... 
OH • Cleveland, Servo-Mark ......•......... 
OK Edmond, Motion. Reps, Inc. •.••.••..... 
PA Exton, Kiley Elect. Co., Inc. •.•.••....•. 
TX Austin, Motion Reps, Inc. .•..•......•.. 
TX Denton, Motion Reps, Inc. ••••..•...•.. 
TX Hous1On, Motion Reps, Inc. ..•......•. 
WA Radford, Motion Technlg., Inc. •.••...•. 
WA Redmond, HalbarAssocs. ........... . 
WA Vancouver, Halbar Assocs. .......... . 
Can MontreaJ. Brian Engrg. lid. ........... . 

516-671-6820 
716-586-6226 
&00-438-1380 
216-671-2353 
405-340-8100 
215-363'8550 
512-288-5758 
817-565-9411 
713-981-8700 
703-639-0158 
206-882-0990 
206-696-0170 
514-738-5757 

PLAINVIEW BATTERIES, INC., 1121 Holland Dr. Ste. 
7, Boca Raton, FL 33487, Tel: 407-997-7705. FAX: 407-
997-7803; SIs. Mgr; a Erda ......•....•. 1)01510-1511 

PLAINVIEW ELECTRONICS, See Plainview 
Battieries, Inc. 

PLANT SPECIALTIES, INC, P.O. Box 110537. Canolfton, 
TX 75011-0537, Tel: 214-245-9673; Sis. Mgr; J. E Bryer 

PLASMA RESEARCH CORP, 5675 Chappell PI., 
Oakland, CA 94619. Tel: 415-530-1468; FSC No.: 8V067; 
EmpL: 7 

PLASTIC CAPACITORS, INC. 2623 N. Pulaski Ad., 
Chicago, IL 80639, Tel: 312-489-2229. TWX: 910-221-
1354, FAX: 312-489-0496; FSC No.: 99120; EmpL: 90; SIs. 
Mgr; Thomas J. Brown; Dist. MgT; Thomas J. Brown 

LOCBI Sales Offices & Reps 
At Huntsville, aJ.R., Inc. .....•• :......... 205-881-3569 
I'IZ. Phoenix, The Knight Co. .............. 602-994-1311 
CA Los Angeles, The Knight Co. • . . . . . . . . . 213-870-2833 
CA Palo Alto, Home Electro Sis., Inc. •••.. 415-494-6777 
CO Broomfield, Technet Sis. & Svcs.. Lid. 

.•.•..•...•....•...•..•..•.••.•.•• " . • • 303-466-7777 
CT E Haven, Eagle Assocs. •............. 203-467-8542 
FL Longwood. Ma1hlas Assocs., Inc. •..•.• 305-882-1700 
IL ' Elk Grove Village, CBrIson EIcIm. Sis. Co. 

.•.••••••.•..••..•.••.•••••••..•.•..•.• 312-958-8240 
IN Fort Wayne, W. W. Bieberich, Inc. ..•.. 219-432-2537 
fA Cedar Rapids, CBrIson EIctm. Sis. Assocs. 

••.•••.••.•.••••.•••.••.•..•..•.••....• 319-378-1450 
MO Baltimore, Eastem Comps. Sis. Corp. 

..•.. ...•.•. ..•.. .. ..•..•.••. .•. .•..••. 301-788-7050 
MA Pinehurst, Eagle Assocs. .....•. ....... 617-444-3446 
MN Wayzata, cardinal Sis. Co. ............ 612-475-0042 
NJ Springfield, F. F. Sytvester Assoc. ..••• 201-376-3324 
NY Rochester. APEX Assocs., Inc. ....•••• 716-272-7040 
OR TIQBId,Corrpmen1s West, Inc. .•.••.•• 503-684-1671 
PA W. Conshohocken, Eastern Comps. Sis. Corp. 

. . • . . . . . • . . . • . • . • . • • •• . . . • . • • • • • • . ••. • . 215-625-8610 
TX Seagoville, DeI1a Corilps.Inc. .•.. •••.. 214-287-8333 
WA Redmond, Corrpmen1s West, Inc.. ••.. 206-885-5880 
WI Milwaukee, ~ EIcIm. Sis. Co..... 414-476-2790 

PLASTIC FORMING. 20 s. Bradley Ad., Woodridge, CT 
06525, Tel: 203-397-1338, TELEX: 963437. FAX: 203-389-
0420; EmpL: 80; SIs. Mgr; Bruce J. Dokumo 

PLASTICORP, 24105 S. Frampton Ave., Halbor CiIy, CA 
90710, Tel: 213-538-9530, FAX: 213-539-8325; EmpL: 
120; SIs. Mgr; Robert Hurley 

PLASTlMATIC, INC, Glynwed Int'!., 3 Oak Ad., Fairfield, 
NJ 07006, Tel: 201-575-0038, FAX: 201-575-8748; EmpL: 
95; SIs. Mgr; a Matthews 

Manufacturers and Sales Offices Directory 
PLASTOID CORPORATION, 45 Gingerbread Castle Rd., 

Hamburg. NJ 07419, Tel: 201-827-7141, FAX: 201-827-
7141 (ext 52); EmpL: 200 

PlATO PRODUCTS, INC, 2120 E Allen Ave., Glendora, 
CA 91740. Tel: 800-423-4510. TELEX: 287291, FAX: 714-
592-7062; FSC No.: 32399; EmpL: 75; SIs. Mgr; Walter . 
Schaub 

PLESSEY ELECTRONIC SYSTEMS CORP, 164 
To1oWa ReI., Wayne, NJ 07470, TeI:-201-833-6000. FAX: 
201-833-8167; FSC No.: ODODO; EmpL: 2700; SIs. Mgr; M. 
G. Gordon, VP 

PLETRONICS, INC.. 9026 RooseveH Way N.E., Seattle, 
WA 98115, Tel: 206-523-9395, FAX: 206-525-2350; EmpL: 
125; Sis. Mgr; Las Podgomy; Dist. Mgr; Las Podgomy 
. ... .•.••• .• ... .. ••. .•.••.••. . ••.•.. •. .••.• A·1464-1467 

LOCBI Sales Officfls & Reps 
CA Mission Voejo, Jay Mktg. Assocs. ...... 714-768-7519 
CA Pleasanton, Moulthrop . . . . . . . . . . . . . . .. 415-463-0450 
CO Aurora, Electrodyne . •• •• . . . • . •• • . • . . . • 303-895-8903 
CT Cheshire, Nesco ............ . . . . . . . . . . 203-272-1l368 
FL Orlando, MacKay, Smith & Assocs. '" 305-423-4353 
GA Tucker. MacKay. SmI1h & Assocs. . . . . . 404-496-9913 
H.. Woodridge, TrancHronicS ..•.....•... 312-985-0626 
MO Baltimore, Chesapeake Ind. Mktg. ••..• 301-853-0476 
MA Randolph, Bengal..................... 617-961-4120 
MN St Paut Countryman ................. 612-645-9151 
NJ Springfield, Radix ..................... 201-487-4970 
NO Raleigh, MacKay, Smfth & Assocs. .... 919-847-2277 
OH Cantervilk1, Omega ................... 513-434-5507 
OH Shaker Hg1s., Omega ..•..•.....•..... 216-751-9600 
TX Austin, Sage Mktg. . . . . . • . . • . . . • . • . . . .. 512-335-0300 
UT Salt Lake City, Electrodyne ...•....... 801-264-8050 
WA Redmond, Halber • . • • . .. . • • . . . • . . . . • • . 206-862-0990 

LOCBI DIstributors 
CA EI Segundo, Force •.•..••.....•.....•. 213-772-1324 
CA Fullerton, Pyramid •........ , ..•.. ...•. 714-773-0781 
CA Orange, Target EIcIms. .•.....•...•••. 714-639-1418 
CA San Diego, Pyramid .................. 619-271-5404 
CA San Jose, Force ...................... 408-435-1324 
CA Santa Clara, Pyramid ................. 409-727-9810 
CA Sunnyvale, Capsco ................... 409-734-3020 
CA Sunnyvale, Target ••.•......•.•....... 409-734-5611 
CT Norwalk, Cobra Comps................ 203-847-6442 
FL West Melbourne, Pridmore Corp. ...... 407-727-2491 
II. Woodridge, Tranci-TronicS. ..•...•..... 312-985-0626 
MO Baltsville, PSI •.•.•.......••.•...•..... 301-937-4980 
MA Middleboro, Glynn EIcIms. .•...••.•... 617-947-4262 
MA Norwood, GerberEIcIms. •...•..•.••.• 617-947-4262 
MA Wobum, First Frequency ..•.••..•.•.. 617-933-7386 
MN Fridley. VoyeQer .,.................... 612-571-7766 
NY Stony Brook, Dove EIcIms. ...•.•..••. 516-689-7733 
NO Raleigh, Cantury EIcIms. .....••.....•. 919-762-2116 
PA Norristown, Cantury Elctms. ..•.....•. 215-631-5400 
WA Redmond, Priebe ••.•.....•...•.....•. 206-881-2363 
WA Redmond, Pyramid ........•.....•.... 206-883-7200 

PLUMER PRECISION OPTICS. 601 Montgomery Ave., 
Pennsburg. PA 18073, Tel: 215-679-6272, FAX: 215-679-
2277; EmpL: 180; SIs. Mgr; Max Haskins 

PMI MOTION TECHNOLOGIES. 49 Mall Dr. Commack, 
NY 11725-5703, Tel: 516-864-1000. TWX: 510-233-0007. 
FAX: 516-864-2084; EmpL: 250; SIs. Mgr; Peter 
Dougher1y 

POCO SLS., Porter Co. 8925 Fullbright SL, Chatsworth, 
CA 91311, Tel: 818-700-8727. FAX: 818-700-8453; FSC 
No.: 69-1603; EmpL: 8 

POINT 4 DATA CORP. 15442 Del Amo Ave., Tustin, CA 
92680. Tal: 714-259-0777, TELEX: 4722040; EmpL: 180; 
SIs. Mgr; Mr. Ted Cooper; Dist. Mgr; Mr. Ted Cooper 

POI.ARA ENGINEERING INC. 4115 W. Artesia Ave., 
Fullerton, CA 92633, Tel: 714-521-0900. TELEX: 688489, 
FAX: 714-522-8001; Empl: 62 

POLAROID CORPORATION, Polarizer Div. 1 Upland 
ReI., Norwood, MA 02062, Tel: 800-225-2770, FAX: 617-
446-4600 

POL YCASE PRODS., ECP Corp.. 4726 Superior Ave, 
Cleveland, OH 44103. Tel: 216-391-0444, FAX: 216-391-
2891; EmpL: 14 •.•....•.•..•......•.••..•..•.• ; 001077 

POLY CIRCUITS, INC. 215 Park SL, Bensenville, H.. 80106, 
Tel: 312-860-3560, FAX: 312-860-5350; EmpL: 125; SIs. 
Mgr; Will Allen 

POL YCORE ELECTRONICS. 1107 Tourmaline Dr. 
Newbury Pk, CA 91320, Tel: 805-499-8777, TWX: 910-
338-1547, FAX: 805-499-8017; Empl: 40; SIs. Mgr: S.K 
Leong 

POL ¥MER CORP. 2120 Fairmont Ave., Reading, PA 
19605. Tel: 215-32Q-66OO, TELEX: 838-440, TWX: 510-
651-5696, FAX: 215-320-6866; EmpI.: 1000; SIs. MgT; R 
A. Alberts; Dist. Mgr; R F. Wagner 

POLYPHASE INSTRUMENT. 175 Commerce Dr. Ft 
Washington, PA 19034, Tel: 215-643-8950. FAX: 1-215-
643-5237; FSC No.: 98330; EmpL: 200; SIs. Mgr;; Bert 
Rashkow .••.•••.••.•••.••. . • . •• . • • . • . . • .. A02420-2421 

Local Sales Offices & Reps 
CA ChaIsworth, WCV-RaIIech Inc. ••.••.•. 818-700-0933 
FL Longwood. Beacon Assoc. •.••••..•.•. 407-332-1940 
IA Cedar Rapids, Lorenz Sis. Inc. •••.•.•• 319-377-4666 
KS OVerland Pk, Lorenz Sis. Inc. ••.••••.. 913-649-5556 
MA BrooklIne, Technlg. Prods. Grp. .••••.• 617-731-()858 
MO University City, Lorenz sIS. Inc. . •• . •• . • 314-997-4558 
NE Uncoln, Lorenz SIs. Inc. •. .•..•.••.••.• 401-475-4680 
NJ Madison, Uvera Polk Assocs., Inc. .••. 201-377-3220 
NY Glen Haed, Livera Polk Assocs., Inc. •. 516-759-9300 
PA Erdenheim, Omni Sis. ••.•.•..••.•. . •• . 215-233-4702 
TX Austin, Mil-Rep Assocs., Inc. •••.••.••• 512-346-6331 
TX Richardson, Mil-Rep Assocs., Inc. •.... 214-644-6731 

POL YPHASER CORPORATION, 1425 IndusIriaI Way, 
P.O. Box 1237, Garmerville, NY 89410-1237, Tel: 702-
782-2511. 800-325-7170, TELEX: 272718 PoIyPhaser, 
FAX: 702-762-4476 •..•...•.•.•.••..•.•••..•..• a·1405 

Local Sales Offices & Reps 
CA Fallbrook. Gov. Comms. Mktg. ••.••..• 619-728-2530 
CA Sacramento, IN Sis. •••••••.•..•..••.• 916-635-5899 
CO Aurora, Electro-Tel< Sis., Inc. ••.••.••.• 303-343-8020 
FL Coral Springs, Cemco •...•.••..•.•... 305-753-8777 
GA Atlanta, Cemco ••..••.•..••.••.••....• 404-491-0520 
HI Honolulu. Manon Engrg. ....••..•.••.• 808-633-9545 
IN Greanfield, Webster Assocs., Inc. ••.•.• 317-326-8575 
KS Olathe, Maury E Bellis Co. ..•.....•.. 913-764-0621 
KY Louisville, Webster Assocs. ........... 502-937-8189 
LA Houma, Horizon Comrn Sis. Co. •..... 504-868-7629 
MI Rochester. Webster Assocs., Inc. ••. .•. 313-375-0420 
MN Stillwater, Ned Gordon & Assocs. ..... 612-430-1572 
NY Gardnerville, PoIyPhaser Corp. • . . . . . . . 702-782-2511 
NH Manchester, Assocd Sys. ............. 603-472-2297 
NJ Totowa, Holzberg Inc.................. 201-256-8555 
NM Rio Rancho, Webster Assocs. ........ 505-892-4969 
NY Ossining, Webster Assocs............. 915-762-0136 
NO Black Mountain, Cemco ••.••.••.••.•• 704-889-4m 
OK Tulsa, Horizon Comrn Sis. Co. ........ 918-252-7222 
PA Venetia, Webster Assocs. ...•..•...... 412-941-8848 
TX Houston, Horizon Comrn Sis. Co. ..•.. 713-495-101~ 
TX Rowlett, Horizon Comm. SIs. Co. •..... 214-475-1179 
WA Kirkland, Manon Engrg. ..••••••••.•.•. 208-821-7449 

LocsI DIstributors 
CA Sacramento, 8acramento EIctms. ..... 916-441-4821 
CO Aurora, EIectro-Comm Distrs. ••.•..•.. 303-343-8937 
HI Honolulu, Honolulu EIec. 
10 Idaho Falls, Teton Comms. ...•.••..•. 208-522-0750 
IL Joliet, Primus EIctms. Corp. ........... 815-438-8945 
MI Detroit, Adams DisIrbg. Co. •..•..•..•. 313-564-6640 
MO Springfield, Comroonications Assocs. 

417-882-1401 
NE Uncoln, Dynocom-Tower MaIntenance 

. . .. .••. ... ..•.••.•.. ••.•••••••.•••. . •• 712-255-9010 
NY carson City, Schwartz Radio, Inc. •...• 702-883-4500 
NY Gardnerville, PoIyPhaser Corp. .•..•.•.• 702-782-2511 
NO Greensboro, West Antenna ••..•..•... 919-621-2473 
TX Rowlett, Horizon Comm. Sis. Co. ...... 214-475-1179 
VA Blacksburg. Professional Conms. . . . . . 703-552-4443 

POL V-PLANAR INC. 1800 Mearns Rel.,Unh J-P.o. Box 
2578, Wanninster. PA 18974, Tel: 215-875-7805; EmpL: 12 

POL YPL V INC, Ad. No. 1, Route 5 South, Amsterdam, NY 
12010, Tel: 518-843-3900, FAX: 518-843-5829; SIs. Mgr; 
a Slomski 

B POLYTRON DEVICES, INC 

FAX: 201-345-1264 
POL VTRON DEVICES, INc.. Box 398 - RIver St Sta, 

Paterson, NJ 07544, Tel: 201-345-5885; EmpL: 26 
. ..•.. ..•.•.••.•••.••.••.•. . .•.••. •.•.•.. .• 1)01979-1983 

LocsI Sales Offices & Reps 
CA HuntingtOn Bch. Mil-Com Sis. ..•.••.• 714-840-2424 
CA Huntington Beach, Mil-Com Sis. •••••• 714-840-2424 
CA San Jose, P & M EIctms. •...•.••.••.• 409-287-0402 
NY CanandaIgna. Mamula Sis. • • . • . •• . . • • • 718-394-5580 
NY Canandaigua. Mamula Sis. • . •• . .• • • • . • 716-394-5560 

POMFRET RESEARCH OPTICS, P. O. Box 1265, 
Orange, VA 22960, Tel: 703-854-4350; EmpL: 5 

770 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 

POMONA 
FAX: 714-629-3317 

POMONA ELECTRONIcs, 1500 E. 9th St, P.O. Box 
2767, Pomona, CA 91766, Tel: 714-623-3463, TWX: 910-
581-3822; FSC No.: 05276; Empl: 170; SIs. Mgr: Thomas 
BaJber; Dist. Mgr: Thomas Barber 
.. .. ...... .... .. ........ .. ...... .... C·1477-1505, 1623 

LocsJ Sales Offices & Reps 
AL Hazel Green, Braden & Assocs. ..•..•. 205-628-6290 
AZ Phoenix, More Sis. .................... 602-788-9181 
AR Little Rock, Erickson Sis., Inc. ......... 501-455-0618 
CA Burbank, Darco .. .. .. .. .. .. . .. . .. .. .. . 818-504-2425 
CA Irvine, Vale EIcIm. Assocs. ............ 714-551-4004 
CA Santa Clara, Engrg. Assocs. Cotp. . . . .. 408-988-5001 
CA So. San Francisco, Carelli/EMA . . . . . . . 415-873-2524 
CO Broomfield, Connors Co. . . . . . . . . . . • . . . 303-466-9628 
FL Maitland, EIR Inc. ..................... 407-660-9600 
Il Deerfield, W. M. Unz .................. 312-945-9600 
IN Indianapolis, Blind EIcIm. Sis. Co ...... 317-241-3742 
IA West Des Moines, Nevco ............. 515-225-9866 
LA Chalmette, Erickson Sis., Inc. . . . . . • . . . . 504-271-1976 
MD Baltimore, David S. Unz, Inc. .......... 301-727-6651 
MA Foxboro, AI Appell Assoc., Inc. ......... 617-784-3439, 

508-543-1109 
MI Jenison, C. A ~ Co. ............... 616-534-9449 
MI Kentwood, C. A ~ Co. ............. 616-534-9449 
MN Minneapolis, HeHne Sis., Inc. ......... 612-661-6051 
MO Crestwood, Nevoo, Inc. ............... 314-643-7406 
OH Eastlake, Spectrum Technlg. .......... 218-951-4455 
MO Independence, Nevco, Inc. ............ 816-478-4582 
NJ Belleville, D. F. Tobias & Co. .......... 201-751-8660 
OR Beaverton, Eclipse Mktg. Grp. Lid. .. ... 503-642-1661 
PA Philadelphia, David S. Unz, Inc. ....... 215-379-0734 
SC Greenville, Hal C. Nonnan Sis. Co. .... 803-244-6254 
TX Dallas, Erickson Sis., Inc............... 214-739-5833 
TX Houston, Erickson Sis., Inc. ........... 713-266-1604 
TX Round Rock, Erickson Sis., Inc. ....... 512-244-3068 
WA Redmond, Eclipse Mklg. Grp., Lid •..•. 208-665-6991 
WA Spokane, Eclipse Mklg. Grp., Lid. .•.... 509-928-2903 
EXP CA, Tarzana, Nate Beckerman & Co., Inc. 

....................................... 818-708-0021 
Can Whitby, ITT Cannon Canada .......... 416-668-8881 

PORTESCAP U.S, INC, 36 Central Ave., Hauppauge, NY 
11788, Tel: 518-234-3900, FAX: 516-234-3966; Empl.: 16; 
Sis. Mgr: Dave Hall 

POSrrRONIC INDUSTRIES, INC, 423 N. Campbell St, 
P.O. Box 8247, Springfield, Me 65801, Tel: 417-666-2322, 
TELEX: 436445, FAX: 417-866-4115; FSC No.: 28198; 
Empl:300 

LocsJ Sales Offices & Reps 
AZ Phoenix, .JarI<o Assocs. •.•.......•.••. 602-243-4387 
CA Fallbrook, Gary Chilcote & Assocs. ... 619-728-7678 
CA Irvine, J.V. Earley & Assocs. ........... 714-833-1806 
CA Los Angeles, Positronic Inds. ......... 714-528-4103 
CA Redwood City, Positronic Inds. " .... " 415-366-0483 
CA San Jose, Amold Technical Sales .... 408-954-0400 
CO Englewood, Romtech, Inc. ............ 303-779-0291 
FL Lakeland, Posltronic Ind. inc. .......... 813-859-3941 
MD Gaithersburg, CaIwithen Assoc. ....... 301-921-9545 
MN MinneapoHs, R K Sis. ................. 612-571-1001 
MO Springfield, David Ray ................ 417-868-2322 
NH Merrimack, PoSHronic Inds., Inc. •..•..• 603-882-8718 
NH Salem, Sis. Engrg. Co. ................ 603-893-5521 
NJ Wyckoff, N.E. Camps. ................. 201-848-1100 
NY Whalion Tool & Sarvices 
NY Unadilla, Positronic Inds. .............. 607-583-1021 
NC Raleigh, RW. Mitscher Co, Inc. ....... 919-848-9156 
TX Dallas, Positronic Inds. ................ 817-540-5448 

Local Distributors 
AL Huntsville, Mobile EIctms. •...•..•... " 205-533-1942 
CA Campbel~ Applied Specialties. . . . . . . .. 408-370-2644 
CT Norwalk, Cobra Comps. . ... ... ..•..•.. 203-847-6442 
MD Columbia, Aztech EIctms. .... c. •• • • • • • 301-995-6800 
MA Canton, Electronic Packaging Cotp. '" 617-821-2111 
MI F.-, Madison EIctms. .............. 313-294-8300 
NJ Benmawr, Mid-Atlantic EIec. Cotp. . . . . . 609-931-5303 
NY Copiague, Restart EIctms. ............ 518-842-1500 
OH WICkliffe, Gateway Megatech ...•....• 218-953-0333 
PA Philadelphia, Shap Electronics ........ 215-969-3300 
PA Philadelphia, Sharp Electronics ....... 215-969-3300 
WA Redmond, Pan Pacific Electronics .,'.. 208-881-7252 

FAX: 812-386-2335 
POTTER " BRUMFIELD, A Siemens Co" 200 s. 

Richland Creek Or, Princeton, IN 47671-0001, Tel: 812-
386-1000, TELEX: 27-8451, TWX: 810-350-2343; EmpL: 
3000; SIs. Mgr: Don Patton; Oisl. Mgr: Sherry Colborn 
............•..•................ , .. , 801406, 1597-1613 

Local Sales Offices & Reps 
AL Huntsville, Cartwright & Bean ......... 205-630-1540 
AZ Phoenix, Howe & Howe SIs. .......... 602-264-7971 
CA Los AHos, Recht Assocs. ............. 415-964-6321 
CA Mission Viejo, Potter & Brumlield-Westem U.s. 

....................................... 714-582-1231 
CA San Diego, CERCO ................... 619-450-1754 
CA Santa Ana, Jones & McGeoy SIs., Inc. 

CO Littleton, Simpson Assocs. ...•........ 
FL Deerfield Beach, Cartwright & Bean .. . 
FL Orlando, Cartwright & Bean ......... .. 
GA Norcross, Cartwright & Bean ........ .. 
IL Rolling Meadows, Sumer, Inc. ........ . 
IN Fort Wayne, R O. Whnesell & Assocs. 

IN Indianapolis, R O. Whnesell & Assocs. 

714-547-6466 
303-794-8361 
305-429-3400 
305-422-4531 
404-386-0160 
312-991-8500 

219-432-5591 

.. .. .. .. . . . .. .. .. . .. .. . .. .. . .. . .. . . .. .. 317-359-9283 
IN Kokomo, R O. WhReseil & Assocs. ... 317-457-9127 
IN Princeton, Potter & Brumlield-Centrel U.S. 

....................................... 812-386-2130 
IA Cedar Rapids, Dy-Tronix, Inc. ......... 319-377-8275 
KS Leawood, Dy-Tronix, Inc. .. .. .. .. .. . .. . 913-339-6333 
KS Wichna, Dy-Tronix, In<;. ............... 316-938-0684 
KY PeeWee Valley, R O. Whnesell & Assocs. 

.. .. .. . .. . . . . . . .. .. . .. . .. .. .. . .. . . . .. .. 502-241-1441 
LA Covington, Cartwright & Bean .....••. 504-892-1780 
MD Baltimore, Micro-Comp ...•........... 301-644-5700 
MA Braintree, Potter & Brumlield-Eastem U.S. 

.. .. . . .. . . .. . . . .. . . .. . . . . .... .. . .. . .... 617-848-6550 
MA Framingham, Gallagher Assocs., Inc. .. 617-628-2346 
MI Grand Blanc, R O. Whnesell & Assocs. 

.......... ; . . . . .. .. .. . . . . .. . .. .. . . . .. .. 313-695-0770 
MI Grand Rapids, R O. Whnesell & Assocs. 

.. .. . .. . . .. . .. . .. .. .. . .. .. .. .. . .. .. . ... 616-942-5420 
MI Southfield, R O. WMesell & Assocs. .. 313-559-5454 
MI Sl Joseph, R O. Whnesell & Assocs. 

.. .. . .. . . .. . .. . . . . .. . .. . . . . . . .. .. . .. ... 616-963-7337 
MN Edina, Mel Foster Tech. SIs. .......... 612-941-9790 
MS Jackson, Cartwright & Bean .......... 601-961-1170 
MO Bridgeton, Dy-Tronix, Inc. ............. 314-291-4777 
NJ Medford, The McCoy Grp., Inc. ...•..•. 609-953-0770 
IN Princeton, Potter & Brumlield-Southem U.s. 

.. . . .. ... . .. .. .. . . . .. . .. .. . . . . . . .. .. . .. 812-386-2211 
NM Albuquerque, C. T. Carlberg & Assocs. 

NY Kingston, Micro-Tech Mklg. Inc. ...... . 
NY Melville, Comtronic Assocs. ....•...... 
NY N. Syracuse, Micro-Tech Mklg. Inc. .. . 
NY Rochester, Micro-Tech Mktg. Inc ..... . 
NC Charlotte, Cartwright & Bean ........ .. 
NC Raleigh, Cartwright & Bean .......... . 
OH Cincinnati, R O. WMesell & Assocs. .. 
OH Cleveland, R O. WhReseIl & Assocs. .. 
OH Columbus, R O. WhReseil & Assocs. 

OH Dayton, R O. Whnesell & Assocs. .... . 
OK Tulsa, Components, Inc. ............. . 
PA Exton, The McCoy Grp., Inc. ......... . 
PA Harrisburg, Bail & Whitaker ......... .. 
PA Philadelphia, The McCoy Grp., Inc. ... . 
PA Pittsburgh, R O. WhResell & Assocs. 

505-888-3893 
914-338-7588 
518-249-0505 
315-458-5254 
718-328-3000 
704-536-0303 
919-876-4130 
513-521-2290 
216-447-9020 

614-668-9396 
513-298-9546 
918-563-9149 
215-363-0350 
717-564-6900 
600-257-5388 

....................................... 412-963-6161 
TN Knoxville, Cartwright & Bean .......... 615-693-7450 
TN Memphis, Cartwright & Bean . • . . . . . . . . 901-362-9345 
TX Austin, Ammon & Rizos Co.. .. .. .. .... 512-454-5131 

[§~~ 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 10th SI . Oakland. CA 94606 

(P: POMONA) 
(213) 452-8002 

POlTER 

RELAYS 
• GENERAL PURPOSE • 110 MODULES 
• TIME DELAY • POWER 
• SOLID STATE 

CIRCUIT BREAKERS 
• MAGNETIC-HYDRAULIC 
• THERMAL 

Same Day Turnaround Available 

CALL 

1-800-458-0512 
(814) 476-7774 

~ 
DISTRIBUTED BY 

~~Y.~R~?~O t~ ~6· 
McKean. PA 16426 

PA WATTS 800-352-0161 
FAX 814-476-7724 

Potter & Brumfield 

SERVING A NATIONAL 
MARKET SINCE 1972 

CALL TOLL FREE: 

1-800-344-4539 
AK, PR.: 218-681-6674 

FAX: 218-681-3380 
701 BROOKS AVE. SOUTH 

P.O. BOX677 
THIEF RIVER FALLS, MN 56701 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. w. 771 



POTTER 

[§3~tt 
BRILL. 
ELECTRONICS 
(415) 834·5888 
610 E 101h 51 , Oakland, CA 9~606 

BB POTTER & BRUMFIELD 

(213) 452·8002 

UB POTIER & BRUMFIELD 

O\I8r 6) 100,000 
Circuit • _, 

Brealulrs 
in Stock, 

0\I8r 
100,000 
Relays 

TIme,s & 
Circuit 

8realulrs 

Orders PlactMJ by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835-1500 
1301 Olympic Blvd., • 1026 61h Avenue, 

San .. Monica, CA 90404 o.kr.nd, CA 94606 

FROMSTOCK 
Potter & Brumfield 

GENERALPURPOSE,REED 
POWER and SOLID STATE 

RELAYS. TIMERS 
CIRCUIT BREAKERS 

Manufacturers and Sales Offices Directory 

FREE CATALOG 

Quality 
Delay 
Lines 

Competitive 
Prices 

• Delay Lines (active, passive) • Trans
formers (switching type, all ferrite con
structions) • Inductors (ferrite construc
tions, powder iron). Other Specialty 
Magnetics • Military Magnetics 
USA (714) 336-3561 TLX: 910-595-
1578 FAX#(714) 337-2155 DATAN US 
LKARW 
HONG KONG 5-623858 or 5-6484n 
TLX: 780-76336 DATAN HX FAX #5-
657214 

(jb) Datatronics 
A.{) 'II" 0" )j A ""-'AlE fC 11101'. , 

1)( Houston, Ammon & Rizos Co. ........ 713-78H5240 
1)( Richard!lon, Ammon & Rizos Co. ..... 214-644-5591 
UT Midvale, Simpson Assocs. ............ 801-566-3691 
WA Seattle, Northrnar, Inc. ................ 206-524-5170 
WI BrookIIeld,Sumer,Inc... .... .. .... .. .. 414-784-6641 
PR San Juan, Electronic Tech. Sis. ....... 809-72G-1300 
can Burlington, Ont, Wh~e Radio Ltd. ..... 416-632-6894 

POTIER CO. See Pulse Engineering 

POTIER INSTRUMENT, (PSI-Peripheral Support), 
122 Penn St, p. O. Box 892, EI Segundo, CA 90245, Tel: 
213-322-9370, TB.EX: 317928, FAX: 213-322-9190; FSC 
No.: 9&2B00481; En1>l: 20; SIs. Mgr; T, O. McMahon 

POWERBOX INC_ 1503 Spruce St, Boulder, CO B0302, 
Tel: 303-444-1461, 800-444-1461, FAX: 303-444-3135; 
SIs. Mgr; James Jonee ......................... C.1078 

Local Sales 0Ific& & Reps 
MA Boston, Tech.lnstrs. .................. 617-944-3930 
MN St pau~ HeydalHanks Assocs. ....... 612-484-8531 

POWER CARD CORP. 391 Totten Pond Ad., Waltham, 
MA 02159, Tel: 617-1l9O-5789, TB.EX: 946073, FAX: 617-
890-1390; SIs. Mgr; Fredric Cohen 

POWER COMPONENTS CO. Vanguard Electronics 
Co. 14BOW. 178th St, Gardena, CA 90248, Tel: 213-323-
8120, TWX: 910-346-7067, FAX: 213-329-8427; FSC No.: 
213-329-6427; SIs. Mgt; Ken Finley 

POWER CONVERSION, INC.. Hawker Siddeley 
Group, Ltd.-London, England, 2BO Midland 
Avenue, Saddle Brook, NJ 07662, Tel: 201-796-4800, 
TELEX: 130292, FAX: 201-796-5777; Empl: 700; Sis. 
Mgr; James Sullivan, V.P. Sis.; Disl. Mgr: Lori FOIkan 
................................................. 001513 

POWER CONVERSION PRODUCTS, 42 East St, Box 
380, C'.rystaI Lake, Il 60014, Tel: 815-459-9100, TWX: 91 ()-
634-3356, ESYLNK: 62940261, FAX: 815-459-9118; FSC 
No.: 31751; Empl: 150; SIs. Mgr; C. Seyer 

POWERCUBE CORP, Sub.Unitrode Corp., 8 
Suburban Pk. Dr. Billerica, MA 01821, Tel: 617-667-9500, 
FAX: 508-667-6280; FSC No.: 31557; EIl1ll: 200; SIs. 
Mgr; Roger LaFontaine 

Hewlett-Packard 

Quality Reconditioned Equipment 

o Rent Fill your short-term needs 
fast ... Save working capital. 

o Purchase Substantial savings with 
reconditioned instrumentation ... 
fully warranted and calibrated. 

Spectrum Analyzers • Signal Generators • Counters • 
Power Supplies • Call With Your Requirements 

RAG ELECTRONICS, INC. 

21418 Parthenia Street 
Canoga Park, California 
91304 -1597 
Local (818) 998-6500 

Nationally Call 

1 (800) 732-3457 
In California 

1 (800) 272-4225 

772 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 

pc WEi 
Ici'GNS 

FAX: 516-333-6512 
POWER DESIGNS, INC., 1700 Shames Dr, Westbury, 

NY 11590, Tel: 516-333-6200, TWX: 510-222-6561 ; Empl.: 
48; Sis. Mg,: Mary Loop . . . . . . . . .... . . . .. 001984-1989 

Local Distributors 
P;z Phoenix, U.s.lnstr. Rentals ........... 602-257-1345 
CA Los Angeles, Eilinstrs. ............... 213-685-7020 
CA N. Hollywood, O'Halloran Assocs. ..... 213-877-0173 
CA Palo Atto, O'Halloran Assocs. ......... 415-969-1600 
CA Santa Clara, ElL Instrs. ................ 408-727-0396 
CO Denver, ElL Inslrs. .................... 303-534-4160 
CT Middletown, ElL Instrs. ................ 203-346-6646 
Fl Palm Bay, ElL Inslrs. .................. 305-725-8300 
GA Atlanta, U.S.lnslr. Rentals............. 404-955-4473 
IL Chicago, EllInslrs. ................... 312-430-2292 
IN Indianapolis, ElL Instrs. ............... 317-545-1373 
KS Kansas City, U.s. Instr. Rentals ....... 913-677-0011 
KY Louisville, ElL Inslrs. .......•.......... 502-454-3420 
MD Sparks, EILInstrs. .................... 301-771-4800 
MA Burlington, Eilinstrs. ................. 617-272-9450 
MI Detroit, U.s. Inslr. Rentals ............. 313-493-1919 
MN MimeapoUs, U.S. Inslr. Rentals ....... 612-881-3743 
MO Sl Louis, U.s. InSir. Rentals........... 314-454-0210 
NJ Belmar, Accutest Instrs. ............... 201-681-6560 
NJ Rockaway, A&J Assocs. .............. 201-625-3169 
NM Albuquerque, U.S. Inslr. Rentals. . . . . . . 505-884-0529 
NY Great Neck. The Inslr. Mart ........... 516-487-7430 
NY Hauppauge, Eilinstrs. ................ 516-231-6333 
OH Cincinnati, U.S. Instr. Rentals.. . .. . .. .. 513-683-4446 
OH Dayton, ElL Inslrs. .................... 513-435-2134 
OK Oklaltoma City, U.S. Inslr. Rentals. . . . . 405-525-2659 
PA Philadelphia, EllInslrs. ............... 609-488-0474 
TX Dallas, Eilinstrs. ..................... 214-931-1236 
TX Houston, Eilinstrs. ................... 713-271-3tOO 
UT Satt Lake City, U.s. Instr. Rentals. .. ... 801-582-0116 
VA Springfield, ElL Inslrs. ................. 703-569-2611 
WA Springfield, ElL Inslrs. ................. 206-575-1888 
Can Toronto, Eilinstrs. .................... 416-624-6660 

FAX: 714-582-6722 
POWER DEVICES INC.,27071 Gallot Rd., Bldg. 114, 

Laguna Hills, CA 92653, Tel: 714-562-6712; EmpL: 5; Sis. 
Mg,: R. G. Freuler .............................. C·1699 

Local Sales Offices & Reps 
CA Agoura, Westpower Assocs. .......... 818-706-2550 
CA Del Mar, Westpower Assocs. . . .. . . . . .. 619-481-3721 
CA Laguna Hills, Westpower Assocs. ..... 714-582-6716 
CA Santa Clara, Engrg. Assocs. . . . . . . . . . . . 408-988-5001 
CT Cheshire, Eva-Tee MkIg. .. .. .. .. .. . .. . 203-272-4234 
GA Alpharetta, Southeast Power Comps. 

GA Norcross, Southeast Power Comps. .. 
IL Chicago, L&W Power Corp ........... . 
IL Naperville, L & W Power Corp •..•..... 
MD Ba/Umore, Detta Tech. Sis. Co ...•..... 
MI Detroit, L & W Power Corp. ......... .. 
MN Hopkins, Steve Forsythe & Assoc. ... . 
NH Amherst Eva-Tee Mklg. ............. . 
NJ Ringwood, JL SIs. Assocs. .......... .. 
NY Ronkonkoma, JL SIs. Assocs. ........ . 
NC Charlotte, S.E. Power Comps. ........ . 
NC Greensboro, S.E. Power Camps. ..... . 
NC Henderson, Southeast Power ........ . 
OH Wickliffe, Walter J. Brauer & Assoc. .. . 
OK Tulsa, Nova Mklg. .................. .. 
OR TIgard, Vantage Corp. .............. .. 
PA Hatboro, Dena Teeh. SIs., Inc. ........ . 
TX Austin, Nova Mklg. .................. .. 
TX Dallas, Nova Mklg. ................... . 
TX Houston, Nova Mklg. ................ . 
WA Bellevue, Vantage Corp. ............ .. 
WV Charleston, Burl Burgess & Assocs. .. . 
WI Milwaukee, L & W Power Corp. ...... . 
Can Montreal, Gidden-Morton Assocs. .... . 
Can Ottawa, Gidd~rton Assocs. ..... . 
Can Toronto, Gidden-Morton Assocs. ..... . 

404-664-5460 
404-448-2458 
312-652-6464 
312-416-9969 
301-655-2533 
313-451-1150 
612-933-8267 
603-673-4830 
201-962-6315 
516-737-2801 
704-848-8532 
919-275-4711 
919-438-4450 
612-933-8267 
918-660-5105 
503-620-3280 
215-957-OS00 
512-343-2321 
214-750-6082 
713-988-6082 
206-455-3460 
304-465-0742 
414-782-0799 
514-335-9572 
613-838-4480 
416-671-8111 

POWER DYNAMICS INC., 59 Lakeside Ave, P.O. Box 
539, West Orange, NJ 07052, Tel: 201-736-5722, TELEX: 
666173(PDI), FAX: 201-738-8930; FSC No.: 60046; Sis. 
Mg,: James Papianni; Dist. Mg': Lyle Scott '" A.1666; 

C.I506-1509, 1916; 001514-1515 

Locsl Sales Offices & Reps 
AL Huntsville, Electro Sis., Inc. . . . . . . . . . . .. 205-883-9648 
CA Laguna Niguel, David Budge & Assoc. 

CA Mountain View, Bart Budge Assocs. .. 
CA San Diego, David Budge Assocs. •.... 
CO Broomfield, SummitWest Mklg. ....... . 
FL Miramar, DIID-Teeh SIs., Inc. ........ .. 
GA Atlanta, Electro SIs., Inc. ............ .. 
IL Palatine, Golbeck & Milota Assocs., Inc. 

714-582-8720 
415-96HJ94O 
619-471-2554 
303-460-9600 
305-963-6142 
404-394-1122 

....................................... 312-705-0602 
KS 
MD 
MI 

Shawnee Mission, Microlronics, Inc. . .. 913-262-1444 
Baltimore, Muncy-5emless Assocs. ... 301-484-6376 
Grand Rapids, R.P. Urban Assocs. .... 616-245-0511 

MN 
MO 
NH 
NJ 
NY 

Minneapolis, RK Sis. .................. 612-571-1001 
Sl Charles, Microtronics, Inc. ......... 314-948-8500 
Amherst DA Crowley & Assocs ...... 603-673-7050 
pt Pleasant Jade Mklg. .............. 201-699-8108 
Fayetteville, C. W. Floring Assocs., Inc. 

315-837-4552 
NY Scottsville, C. W. Floring Assocs., Inc. 

....................................... 716-889-4614 
NC Raleigh. Barker Assocs. . . . . . . . . . . . . . .. 919-876-0282 
OH Kettering. Electro-Com .. . .. . .. .. . .. ... 513-299-0864 
OH Mansfield, Electro-Com ............... 419-758-5746 
OR TIgard, Electronic Comp. SIs. ......... 503-245-2342 
NJ W. Berlin, Muncy-Semless Assocs. . . .. 609-348-4402 
TX Dallas, Rem-Air Comp. .. . . . . . . . . . . . . .. 214-234-1069 
UT SaH Lake City, Aspen Sis., Inc. ........ 801-467-2401 
WA Mercer Island, Elctm. Comp. SIs. ...... 208-232-9301 
PR Old San Juan Sin. Casanova IndL SIs. Corp. 

. • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 809-753-8674 
Can Downsview, TIenkay, Inc. ............. 418-736-1221 

Locsl Dlsllibutors 
AR Fl Sm~h, Radio, Inc. .................. 501-646-5200 
CA Chatsworth, Fuses Unttd ............. 818-882-1515 
CA EI Segundo, Force Elctms. ............ 714-522-1324 
CA Livermore, Fuse-Com ................. 415-449-1313 
CA Mountainview, Energy SIs. ............ 415-969-0800 
CA San Diego, Fuses Unlim~ed/Westem Fuse 

. .. . . .. .. . . . . . . .. . .. . .. . . . . .. . .. . .. .... 619-569-9620 
CA San Diego, Sigma Elctms. ............ 619-565-2000 
CA San Jose, Force Elctrns. .............. 408-435-1324 
CA San Jose, Rose Elctms. ............•. 408-943-0200 
CA So. San Francisco, Peters-DeLaet, Inc. 

....................................... 
CO Arvada, Denver Winlronics· ........... . 
CT Hamden, Connector Co. ............. . 
CT Wallingford, Sagar Elect Supp. Co .... . 
Fl Fl Lauderdale, KSM Elctms. ......... . 
FL Ft Lauderdale, Stock Elctrns. ........ . 
GA Atlanta, KSM Elctms. ................ . 
IL Crystal Lake, Sul>-Sem ............. .. 
MA Canton, Impact SIs. ................. .. 
MA Framingham, Now Elclms. ........... . 
MA Hingham, Sager Elect Supp. Co ...... . 
MI Troy, Empire Elclrns ................ .. 
MN New Brighton, Parts I ............... .. 
MO Sl Louis. Beckwith Elctms. .......... . 
NJ Englewood Cliffs, castle Inds. ........ . 
NJ Florham Park, Sandi Elclrns. ......... . 
NY Hauppauge, Sager Elctms ........... . 
NY Johnson City, Help Elctms. .......... . 
NC Raleigh, Sager Svc. Plus Elctms. ..... . 
OH Cincinnati, Schuster Elclrns .......... . 
OH Twinsburg, Schuster Elctrns ......... . 
OK Oklaltoma City, Radio, Inc. .......... .. 
OK Tulsa, Radio, Inc ..................... . 
OR Beaverton, Micro Power Elctms. ..... . 
PA Bristo~ Aim Elclms ................. .. 
TX Austin, Southwest Elctms. ........... . 
TX Dallas, on The SheH Comps. ........ . 
TX Dallas, Southwest Elctms. ........... . 
TX Fanners Branch, Force Elctrns. ...... . 
TX Houston, Force Elctrns. ............. .. 
TX Richardson, on The SheH Comps. ...• 
TX Stafford, Southwest Elclms. .......... . 
UT Salt Lake City, Standard Supp. Co .... . 
UT W. Valley City, Wintronics ............ . 
WA Redmond, Energy SIs. ............... . 
WA Redmond, FuS&Com ................ . 
Can Downsview, Ont, PS Comps. ....•.... 

415-873-9595 
303-431-7161 
203-288-0044 
203-265-4600 
305-971-5900 
305-978-9875 
404-458-2013 
312-782-3954 
617-821-1500 
617-872-5876 
617-749-6700 
313-585-8130 
612-633-8079 
314-343-6463 
201-592-0200 
215-785-3500 
516-348-1300 
607-729-3528 
919-850-9550 
513-489-1400 
216-425-8134 
405-789-0741 
918-587-9123 
503-626-7086 
215-785-3500 
512-937-8971 
214-247-0052 
214-234-3050 
214-247-9955 
713-561-8644 
214-238-0808 
713-240-4000 
801-488-3371 
801-966-0236 
206-883-2343 
206-881-2442 
416-665-9546 

POWER ELECTRONICS CORPORATION, 30 
Industrial Dr, Londonderry, NH 03053, Tel: 603-623-8888; 
EmpL: 100; Sis. Mg,: Matthew W. Pierson 

POWERE 

FAX: 412-925-4393 
POWEREX, Westinahouse, GE, Mitsubishl HilUs 

St. Youngwood, PA 15'697, Tel: 412-925-7272, TWX: 51.0-
468-2~; EmpL: 600; SIs. Mg,: John Johanson; Dist. 
Mgr: Dick Levilre .............................. A.2202 

Local Sales Offices & Reps 
CA Agoura Hills, Westpower Assocs. .... . 
CA Del Mar, WeSIpoWer Assocs. ......... . 
CA Laguna Hills, Westpower Assocs. .... . 
CA Sacramento, Frank Huelman •......... 
CA Santa Clara, Engineering Assocs. Corp. 

D9riVer:i.i~·Cil·::::::::::::::::: CO 
CT Cheshire, Eva- ee Mktg. .............. 
Fl Maitland, ElA, Inc. ..................... 
GA Alpharetta, Southeast Power Camps. 

NOrCross,' SiiUilieusl POWS': camps: . : : GA 
IL Chicago, L&W Power Corp. ........... 
IN Carme~ Giesti'8; Assocs. ........... 
IA Cedar Rapids, Tronix, Inc. ......... 
KS Leawood, ~ Tronix, Inc. .............. 
KS WIChita, Dy- ronix, Inc. ............... 
MD Ba/Umore, Data Tech. Sis., Inc. ........ 
MA Boston, Ed Freeley ................... 
MA Dudley, Eva-Tee M~ .......•....• 
MI Detroit, L&W Power ............. 
MN Minneapolis, PSI Co ................... 
MO Bridgeton, Dy-Tromx, Inc. ............. 
NH Amherst Eva-Tee Mklg. .............. 
NJ Ringwood, J&L Sis. Assocs., Inc. •....• 
NM ~~~~~\:9~:::::::::::: NY 
NY Ronkonkoma, J&L Sis. Assocs., Inc. ... 
NY Wappingers Falls. Bob Dean, Inc. .•... 
NC Charlotte, Southeast Power Comps. " 
NC Greensboro, Southeast Power Camps. 

....................................... 
NC Henderson, Southeast Power Comps. 

....................................... 
OH Cincinnati. Giesting & Assocs. ........ 
OH Cleveland, Giesting & Assocs. ........ 
OH Columbus, Giesting & Assocs. ........ 
OK Tulsa, NOVA M~ ................... 
OR Togard, Vantage rp. ................ 
PA Hatboro, Detta Teeh. Sis., Inc. ......... 
PA Pittsburgh, Bear M~ ................ 
PA Southampton, J&L S Assocs., Inc. ... 

poWfi 
121GNB 

818-706-2550 
619-481-3721 
714-582-6716 
916-678-0131 

408-988-5001 
303-758-9033 
203-272-4234 
305-660-9600 

404-664-5480 
404-448-2456 
312-652-6464 
317-844-5222 
319-377-8275 
913-339-6333 
316-838-0884 
301-655-2533 
508-620-3446 
508-949-3620 
313-451-1150 
612-944-8545 
314-291-4777 
603-673-4830 
201-962-6315 
505-881-1006 
607-257-1111 
516-737-2801 
914-297-6406 
704-848-8532 

919-275-4711 

919-438-4450 
513-385-1105 
216-261-9705 
614-487-1520 
918-660-5105 
503-620-3280 
215-957-osDO 
412-531-2002 
215-355-1497 

Laboratory Grade Low Voltage & 
High Voltage Power Supplies 

RAG ELECTRONICS, INC. 

An Authorized 
Stocking Distributor 

Nationally Call 
1-(800)-732-3457 

In Califomio 
1-(800)-272-4225 

21418 Parthenia SI. Canoga Park, CA 91304· (818) 998·6500 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 773 



POWERE 

PA Youngwood, Bob Hirche ...•.•... ,.... 412-925-4468 
PA Youngwood, Powerex, 1nc.-lJSAIlntL •. 412-925-7272 
TX At.istin, NOVAMkIg., InC. •.•.•••••.•••• 512-343-2321 
TX Dallas, NOVA MkIg., Inc. ...•.••..•.... 214-750-6082 
TX Houston, NOVA MkIg., Inc. ••..•..••..• 713'988-6082 
UT Salt Lake City, Undberg Co. .......... 801-277-2643 
WA Bellevue, Vantage Corp. •.••.........• 206-455-3480 
WI Milwaukee, L&W Power Corp..... ••.•. 414-782-{)799 
Can MonIreaI, Que., Gidden-Morton Assoc$. 

514-335-9572 
Can Ottawe, ant, Gidden-MorIon Assoc$. 

613'838-4480 
Can Toronto, ant, Gidden-MorIon Assoc$. 

.................•..................... 416-671-8111 
Can Vancouver, ac., Blakewood EIec. Sys., Inc. 

..... ... ........ .....•.. .. ... ..... . .. .. 804-261-8099 

Local DistribufDrs 
AI. Birmingham, Industrial EIec. Supp. Co. 

..................... , ............ , . . • . 205-956-8504 
AI. Huntsville, Hamilton/Avnet ..•.••••••. 205-837-7210 
AI. Huntsville, Time EIcIms. •.•....•...••• 205-721-1133 
~ Chandler, HamlKon!Avnet •.••......•. 602-961-8411 
~ Tempe, Time EIcIms. .....••.•.•.•..•• 602-967-2000 
CA Agoura Hills, PaceseIter EIcIms. .•.••. 818-991-3984 
CA Agoura Hills, Time EIcIms. ••.•......•. 818-707-2890 
CA Anaheim, Pacese\ler EIcIms. ......•.•. 714-777-4711 
CA Anaheim, Time EIcIms. ..•.•...•.••.•. 714-937-{)911 
CA Chatsworth, Time EIcIms. ..•......•.•. 818-998-7200 
CA Costa Mesa. Avnet EIcIms. ••..•..•... 714-754-6111 
CA Costa Mesa. HamIlton Electro Sis. ...• 714-641-4100 
CA Culver City, Hamilton Electro Sis. .•... 213'558-2000 
CA Gardena, HamiIton/Avnet ......•..••.. 213'217-8700 
CA Ontario, Hamllton/l\vnet ....•.....•... 714-969'8816 
CA Sacramento, Hamiltonl Avnel ......... 916-920-2216 
CA San Diego, Hamllton/Avnet ........... 619'571-7510 
CA San Diego, Time EIcIms. ........ J ..... 619'566-1331 
CA San Jose, PaceseIter EIcIms. ...•...•. 408-436-8822 
CA Sunnyvale, Hamllton/Avnet ........... 408-743'3355 
CA Sunnyvale, TIm9 EIcIms. .............. 408-734-9888 
CA Torrance, Time EIcIms. ............... 213'320-{)880 
CA Woodland Hills, Hamiltonl Avnet ...... 816-694-0404 
CO Englewood, Hamlltonl Avnet .......... 303'799'7814 
CO Englewood, Time EIcIms. ............. 303'799'8851 
CT Cheshire, Time EIcIms. ............... 203'271-3200 
CT Danbury, HamiIton/Avnel ............. 203'797-2800 
CT East Hartford, R & S EIcIms. Oistrs. ... 203'528-9901 
CT East Haven, J. V. EIcIms. ............. 203'469'2321 
FL Ft Lauderdale, HamiKonl Avnet ....... 305-971-2900 
FL Ft Lauderdale, Time EIcIms.. . . . • . . • • • • 305-484-7778 
FL Orlando, Time EIcIms. ................ 305-841-6565 
FL St Petersburg, Hamiltonl Avnet ....... 813'573'3930 
FL Winter Patk, Hamiltonl Avnet ••.•..••.• 407-828-3888 
GA Norcross, Hamiltonl AvneI ............ 404-447-7507 
GA Norcross, Time EIcIms. ...•.••.•..••.. 404-448-444Il 
IL Bensenville, HamlIton/Avnet .......... 312-860-7700 
IL Chicago, Newar1< EIcIms. ............. 312-784-5100 
IL Elmhurst, SemIoonducIor Specialists, Inc. 

....................................... 312-279'1000 
IL WooddaIe, Time EIcIms. .............. 312-350-{)610 
IN Carmet Hamilton/Avnel .............. 317-844-9333 
IN Ft Wayne, BelIIIIds. .................. 219'423'3422 
IN Hammond, WESCO .................. 312-454-6970 
IN Indianapolis, Bell/nels. .. .............. 317-875-8200 
IA Cedar Rapids, Advent EIcIms. ........ 319'363'0221 
IA Cedar Rapids, Hamilton! Avnet .. .. .... 319'382-4757 
KS Lenexa, Hamilton/Avnel .............. 913'688-8900 
KV Laxlngton, Hamilton/Avnet ........... 606-259'1475 
MO Columbia, GAS EIctms. .... ........... 301-996-6744 
MO Columbia, Hamiltonl Avnet •••.•.. " . •• 301-995-3500 
MO Columbia, Time EIcIms. ............... 301-964-3000 
MA Norwood, Gerber EIcIms. ............. 617-769'6000 
MA . Peabody, Hamilton/Avnet ............ 508-531-7430 
MA Peabody, Time EIcIms. ...•........... 508-532-8200 

Manufacturers and Sales· OffIces nl ... ~,n", 

MI 
MI 
MI 
MN 
MN 
MO 
MO 
NH 
NJ 
NJ 
NJ 

Grand Rapids, Hamiltonl Avnet ....... 
MadisonHeigh1s, Gaico EIcIms. ..•.•• 
Novi, Hamiltonl Avnet ............... .. 
Edina, Time EIcIms. ................ .. 
Minnetonka; Hamilton! Avnet ......••.• 
Earth City, Hamillon! Avnel .......... . 
St Louis, TIme EIctms. .............. . 
Manchester, Hamiltonl Avnet •••...... 
Camden, GAS EIcIms. .............. .. 
Cherry Hilt HamlItonI AvneI .......... . 
Deptford, Thomson.Consumer Elclms. 

616-243'8805 
313'542c-9090 
313'347-4270 
612-835-1250 
612-932-{)600 
314-344-1200 
314-391-8444 
603'624-9400 
809'964-6560 
609'424-{)1 00 

.. .. .. . .. .... . . .. .. .. ... .. .. .... .. . .. .. 809'853'2353 
NJ East Hanover, Delbum EIctms., Inc. ... 201-884-0800 
NJ Falfield, Hamiltonl Avnet .............. 201c575-3390 
NJ Pine Brook, Time EIcIms. ............. 201-882-4611 
NM Albuquerque, Hamilton/Avnet ........ 505-765-1500 
NY East Syracruse, Time EIcIms. ..... , . . . 315-432-0355 
NY Fairport, Time EIcIms. ................ 718-383-8653 
NY Freeport, Semtex Inds. Corp. .......... 516-223'0200 
NY Hauppauge, Hamilton!Avnet.......... 516-231-9800 
NY Hauppauge, Time EIcIms.............. 518-273'0100 
NY Plainview, ACI EIctms. ................ 516-293-8630 
NY Rochester, HamiKon/Avnet ........... 718-475-9130 
NY Rome, Rome EIcIms. ................. 315-337-5400 
NY Syracruse, Hamllton!Avnet ........... 315-437-2641 
NY Wes1bury, HamlRon!Avnet •••..•.••... 516-997·6668 
NC Charlotte, Electronics Mktg. Corp. ..... 704-384-6195 
NC Charlotte, Time EIcIms. ............... 704-522-7600 
NC Raleigh, HamiKon/Avnet .............. 919'878-0810 
OH Cincinnati, Hughes Peter$ ............ 513'351-2000 
OH Cleveland, CAM/RPC EIcIms. ........ 218-461-4700 
OH Cleveland, Darrah EIec. ............... 216-631-0912 
OH Columbus, Electronics Mktg. Corp. .... 614-299'4161 
OH Columbus, Hughes Peters ............ 614-294-5351 
OH Dayton; Electronics Mktg.Corp. •....•.. 513'439'4711 
OH Dayton; HamiRon/Avnet .............. 513'439-8700 
OH Dayton, Hamlltonl Avnet (MIL) ........ 513'439'6733 
OH Dublin, Time Elcims. .................. 614-761-1100 
OH Highland Heights, Eleclronics Mktg.Corp. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 216-442-3441 
OH Solon, Hamiltonl Avnet ............... 216-349-5100 
OH Westerville, Hamilton/Avnet .......... 614-882-7004 
OK Tulsa, Altair Co. .. .. .. .. .. .. .. .. .. .. ... 918-252-5781 
OK Tulsa, Hamilton!Avnet ....... '......... 918-252-7297 
OR Beaverton, Almac EIcIms. Corp. .. . . . . . 503'629-8090 
OR Beaverton, Hamilton/Avnet ........... 503'827-{)201 
OR Portland, Dunn EIcIms. ............... 503'265-{)214 
OR Portland, Time Elclms. .. .. .. .. .. .. .. .. 503'834-3780 
PA King 01 Prussia, Time EIcIms. ......... 215-337-{)900 
PA Mars, Alma Elctms. ................... 412-931-5990 
PA Philadelphia, AIrno Elclms. •. • . . . • . . • .. 215-698-4003 
PA Plllsburgh, CAM/RPC Elclms. ........ 412-782-3770 
PA Plllsburgh, Hamllton/Avnet ........... 412-281-4150 
TX Austin, Hamiltonl Avnet ............... 512-837-6911 
TX Austin, Time EIcIms. .................. 512-339'3051 
TX Carrollton, TIm9 EIctms. .............. 214-241-7441 
TX Dallas, Hamilton/Avnet ............... 214-308-8104 
TX EI Paso, International EIcIms. •......•. 915-598-3406 
TX Houston, Altair Co.. .......... ......... 713'462-3029 
TX Richardson, Altair Co. .......... , ...... 214-231-5166 
TX S1aIIord, HamiKon/Avnet ............. 713'24().7733 
UT West Valley, Time EIcIms. ............ 801-973'8181 
VA Charlottesville, Virginia EIec. Camps... 804-296-4184 
WA Bellevue, Aimee EIcIms. Corp. .•.....• 206-843-9992 
WA Redmond, Hamilton! Avnet ........... 206-887-{)149 
WA Redmond, Time EIctms. .............. 206-882-1600 
WA Spokane, AIm8c EIcIms. Corp. ........ 509'924-9500 
WV Charleston, McJunkin Corp. .•. . . . . . . .. 304-348-5211 

POWER GENERAl., Unitrode Corp., 152 Will Dr. Canton, 
MA.02021, Tel: 617-828-8216, 1WX:710-348-0200; EmpL: 
300; SIs. Mgr: Steve Du1ion, NaIl. Sis. Mgr. 

POWER INSTRUMENTATION DIV. Datapower,lnc., 
3545 CadIllac Ave., Costa Mesa. CA 92826, Tel: 714-754-
4400, TWX: 91 ()'595-1560, FAX: 714-754-5407 

POWER INTEGRITY CORP. 1834 Pembroke Ad., 
Greensboro, NC 27429-0682, Tel: 919-379'9773, 80(). 
237-8260, TElEX: 919-379'1301; SIs. Mgr: James T. 
Fesmire 

POWERLlNE,INC., Chloride Power EIc\ms., 200 
Butterfield Dr. Ashland, MA 01721, Tel: 508-881-7329, 
TElEX: 5161003630, FAX: 508-879-8869 

POWER MAGNE-TECH CORPORAnON. 441 Ifogh 
Street, PerthAmboy, NJ 08861, Tel: 201-826-4700. TElEX: 
284401 PMCQ, FAX: 201-826-4706; EmpL: 65; SIs. Mgr: 
Arthur Zuckerman; Dist. Mgr: Arthur Zuckerman 
................................................. Ao2419 

POWERMARK, See Topaz, Inc., 9192 Topaz Way, 
San Diego, CA 92123 

POWER/MATE, See ATE Power/Mate 

POWERNETICS LTD. Clarence St Loughborough, LaIcs, 
ENG LEl1 lOX, Tel: 0509 214153, TElEX: 34306, FAX: 
0509 282460; EmpL: 105; Sis. MgT: Margaret A Foggon, 
Mktg. Svcs. Mgr. 

FAX: 805-388-0476 
POWER-ONE D.C. POWER SUPPLIES, 740 Calle 

Plano, Camarillo, CA 9301 0, Tel: 805-967-8741, TWX: 91 (). 
336-1297; FSC No.: 54407; EmpI.: 480; Dist. Mgr: JuUus 
Hirsch, Dir. 01 DisIrbn. .................... 001990-1997 

Local Sales Offices & Reps 
AI. Huntsville, Montgomery MkIg., Inc. •••• 
~ Tempe, Sys. Sis. of ~ .............. .. 
CA Orange County, A-F SIs. Engrg, .•..•.. 
CA Pasadena, A-F Sis. Engrg, .......... .. 
CA Santa Clara, Nova-Tronlx, Inc. •••..•.. 
CO Denver, Quorum 3 .................. .. 
CT Harnden, Oatcom ................. , ... 
FL Clearwater, EIecIrocraft .............. . 
FL Coral Springs, EIecIrocraft .......... .. 
GA Norcross, Montgomery Mktg. Inc. ••.•• 
N.. Chicago, M. Gottlieb & Assocs. ..•..•. 
IN Carmet Technlg. Mktg. Corp. ......... 
IN Ft Wayne, Technlg. Mktg. Corp. ..••.•• 
IA Cedar Rapids, J.R Sis. Engrg, ........ . 
KS Olathe, ATS ........................ .. 
KV Louisville, Tectmlg. Mktg. Corp. ...... . 
MO Tlmoriium, Eastern Comps. Sis. ••••••• 
MA WaKham, Datcom, Inc. .............. .. 
MI Grand Rapids, RaIhsburg Assocs. Inc. 

205-83().()498 

602-484-9988 
714-641-2903 
213'881-5831 
408-727-9530 
303'799'8100 
203'288-7005 
813'573'2277 
305-753-8886 
404-447-8124 
312-775-1151 
317-844-6482 
219-432-5553 
319-393'2232 
913'782-8702 
502-893'1377 
8O().223'3851 
617-891-4600 

WI Mequon, Taytor EIec. Co. ............. 414-241-4321 MI 
WI MilwaUkee, Marsh EIcIms. ............ 414-475-6000 

.. . .. .. . .... ...... .. .. .. .. .. .. .. .. .. .. . 616-949'7400 
Southfield, Ralhsburg Assocs. Inc. ••.• 313'559-9700 
Minneapolis, George Russell & Assocs. WI Waukesha, HamiIton/Avnet........... 414-784-4510 MN 
...................................•... 612-854-1166 WV Gillette, WESCO ...................... 307-8S7-{)o14 

Can Burnaby, Be, Hamiltonl Avnet .. ....... 804-437-6687 
Can Burnaby, BC, ITT IRAE Electronics .•.. 604-291-8866 
Can Calgary, Alberta, Hamiltonl Avnet ..... 403'2s()'9380 
Can calgary, Alberta, ITT IRAE EIcIms. .•.. 403'253-6575 
Can Concord, ant, ITT IRAE EIcIms. ...... 416-736-1144 
Can Dartmouth, Nova Sootia, ITT IRAE Elctms. 

. .. .. .. .. . .... .. . .. . .. . .. .... .. .. .. .. .. 902-465-2350 
Can Edmon1on, Alberta, ITT/RAE EIcIms. 

....................................... 403'451-4001 
Can Mississauga, ant, Hamilton/Avnet.... 416-677-7432 
Can Mississauga, ant, Tome Elclms. .. .. .. • 416-672-5300 
Can Moncton, New Brunswick, ITT IRAE EIcIms. 

.. .. ....... .. ........ .. .... ... .,....... 506-857-8011 
Can Nepeen, Ont, Hamllton!Avnet ........ 613'266-1700 
can Nepeen, Ont, ITT IRAE EIcIms. ....... 613'266-7406 
Can St Laurent, Que., Hamilton/Avnet ..... 514-335-1000 
Can St Laurent, Que., ITT !RAE Elctms .... 514-335-7697 
Can S10ney Creek, ant, Westinghouse Canada, Inc. 

.. .. . .. .. .. ... .. .. . . .. .. . .. .... .. .. .. .. 416-884-3300 
Can WlIIowdaIe, Ont, Electro Sonic, Inc. ... 418-494-1666 
Can Wmnipeg, Manitoba, ITT IRAE EIcIms. 

204-786-8401 

POWER FUNCnoNS ENGINEERING, 3831 Cavalier 
Dr. Garland, TX 75042, Tel: 214-278-0996; Er11lL: 9 

MO 
NM 
NY 
NY 
NC 
NC 
OH 
OK 
OR 
PA 

St Louis, ATS ........................ 314-878-2921 
Albuquerque, Sys. Sis. 01 ~ ••••.••. " !i05-889'2901 
Great Neck, Trionic Assocs. .......... 516-466-2300 
Syracuse, Nycorn, Inc. ......... '.. .... • 315-437-8343 
Cary, Montgomery Mktg.lnc. .......... 919'467-8319 
Raleigh, Montgomery Mktg.1nc. ....... 91H51-{)o10 
Columbus, Tom Mulligan Co. ......... 614-457-2242 
Tulsa, Advance Tech. Sis. ............ 918-864-0482 
Portland, W3 ......................... 503-629-9871 
w. Conshohoclsen. Eastern Corlll- Sis. 

TX Dallas, Advance Tech. Sis. .......... .. 
TX Houston, Advance Tech. Sis. ' ........ . 
UT Salt Lake City, Quorum 3 ............ . 
WA Seattle, W3 .......................... . 
WI Milwaukee, M. Gottlieb & Assocs. .•..• 

Local DisIJ1buIoIs 
AI. Huntsville, Arrow EIcIms. ............ . 
AI. Huntsville, Bellillds. ................ .. 
AI. Huntsville, PIoneer EIcIms. .......... .. 
~ PhOenIx, SterlIng EIcIms. ............ . 
~ Phoenix, WyIe Labs ................ .. 
~ Tempe, Arrow EIcIms. .............. .. 
~ Tempe, Beilinels. .. , ................ .. 
CA Calabasas, WyIe Labs. .............. .. 

215-825-8610 
214-34().1300 
713'44().3888 
801-843'9227 
206-265-{)210 
414-546-4466 

205-837-8955 
205-837-1074 
205-837-9300 
602-288-2121 
602-437-2088 
602-437-{)750 
602-966-7800 
818-880-9000 

774 North American offices only. For worldwide reps &distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 
CA canoga PI<., FlW ..................... 818-719-0037 
CA Chatsworth, Arrow EIctms. ............ 818-701-7500 
CA Costa Mesa, FLW ..•••.••.....•...... 714-751-7512 
CA Garden Grove, Bellinds. .•........•..• 714-895-7801 
CA Gardena, Bellinds. " ...•..••........• 213-515-1800 
CA Irvine, WyIe labs. ., . . . . . •. . .• . . . . . . . . . 714-863-9953 
CA Los Alamitos, Compumech EIcIms. ... 714-826-0866 
CA Los Angeles, WyIe labs. .. ; . . . . . . . . . . . 213-322-9953 
CA MIn Voew, Belllnds. .................. 415-960-1440 
CA Newport Bch., Arrow EIcIms. ..•..•.... 714-838-5422 
CA Rocklin, Belllnds. ...... .. .. .. .. .. .. .. . 916-652-0414 
CA Sacramen1o, Bell Inds. ................ 918-652-M 14 
CA Sacramento, WyIe labs. .............. 916-638-5282 
CA San Diego, Arrow EIcIms. .......... ... 618-565-4800 
CA San Diego, Belllnds. .................. 619-268-1277 
CA San Diego, FLW ...................... 619-434-5251 
CA San Diego, WyIe labs. .. .. .. .. .. .. .. .. 619-565-9171 
CA San Jose, Compumech EIcIms. ....•.. 408-2~ 
CA SanIa Clara, WyIe labs. .............. 408-727-2500 
CA Sunnyvale, Arrow EIcIms. .. .. .. .. .. .. . 408-745-6600 
CA Sunnyvale, Belllnds. .................. 408-745-0400 
CA Sunnyvale, Bellinds. .. .. .. .. .. .. .. .. .. 408-734-8570 
CA Thousand Oaks, Bell Inds. ........••.. 805-499-6821 
CA Tustin, Arrow EIcIms. ................. 714-838-5422 
CO Aurora, Arrow Elctms. .. .... .. .. .. .. .. • 303-7flG.4444 
CO Denver, Bell Inds. ..................... 303-424-1985 
CO Denver, WyIe labs. ................... 303-457-9953 
CO Englewood, Sterling EIcIms. ..••...... 303-792-3939 
CT New Haven, Green&-Shaw Co. ....... 203-265-3333 
CT Norwalk, Pioneer EIcIms. ............. 203-853-1515 
CT Wallingford, Arrow EIcIms. ............ 203-265-7741 
CT Walfingford, Sterling EIcIms. .....•..•. 203-265-9535 
FL Altamonte Springs, Arrow EIctms. . . . . . 407-682-6923 
FL Altamonte Springs, Pioneer EIcIms. .,. 407-834-9090 
FL Deerfield Beh, Pioneer Elctms. ........ 305-428-8877 
Fl Deerfield Beh., Belllnds. .............. 305-421-1997 
FL FL Lauderdale, Arrow EIcIms. .•.•..... 305-429-8200 
FL Largo, Belllnds. ...................... 813-541-4434 
FL Miami, Eictm. Equip. Co. ......•....••. 305-526-6000 
FL Palm Bay, Arrow EIcIms. . •• . .. . .•..•.. 407-323-0252 
Fl Tampa, EIcIrn Equip. ................. 813-988-0810 
GA Norcross, Arrow EIcIms. .•............ 404-449-8252 
GA Norcross, Belllnds. ................... 404-882-()923 
GA Norcross, Pion_ EIctms. ............ 404-448-1711 
10 Boise, Radar EIec. .................... 208-336-2227 
IL Arlington Heights, C. W. EIcIms. •.. . . .. 312-439-9880 
Il Bensonvi/Ie, Voyager EIcIms. ......... 312-890-1300 
IL Elk Grove Village, Bellinds. ........... 312-640-1910 
IL Elk Grove Village, Pioneer EIcIms. .... 312-495-9680 
IL Itasca, Arrow EIcIms. ................. 312-250-0500 
Il Northbrook, Classic Camps. .......... 312-272-9650 
IL Urbana, Belllnds. ..................... 217-328-1077 
IN Fl Wayne, BelI1nds. .................. 219-423-3422 
IN Indianapolis, Arrow EIcIms. ........... 317-243-9353 
IN Indianapolis, BelI1nds. ................ 317-875-8200 
IN Indianapolis, Classic Camps. .......... 317-872-4777 
IN Indianapofis, Pioneer EIcIms. ...•...•. 317-849-7300 
IA Cedar Rapids, Arrow EIcIms. . . . . . . . . .. 319-395-7230 
IA Cedar Rapids, Bellinds. .............. 319-395-0730 
IA Cedar Rapids, Dee, Inc. ............... 319-365-7551 
KS Lenexa, Arrow Elctms. ................ 913-541-9542 
KS Lenexa, Pioneer ...................... 913-492-0500 
KS Overlancl Pk., Starting EIcIms. ..•. . . . .. 913-236-5589 
LA Westwego, Sterling EIcIms. ........... 504-436-1418 
Me Baltimore, Arrow Elctms. .•.. . . . • . . . . . . 301-995-6002 
Me Columbia, Arrow EIcIms. .......... .... 301-995-6002 
MD Gaithersburg, Pioneer EIcIms. ........ 301-921-0660 
Me Rockville, Arrow EIcIms. .............. 301-424-0244 
MA Binghamton, Pioneer EIcIms. ......... 617-748-6211 
MA canton, Impact Sales ................. 617-821-1500 
MA Lexington, Pioneer EIcIms. ............ 617-861-9200 
MA Newton, Green&-Shaw Co ............. 617-969-8900 
MA Woburn, Arrow EIcIms. ............ ". 617-858-0900 
MA Woburn, Sterfing EIcIms. .............. 617-938-6200 
MI Ann Arbor, Arrow Elctms. ............. 313-971-8220 
MI Ann Arbor, Bellinds. .................. 313-971-9093 
MI Grand Rapids, Arrow EIec. ............ 616-243-0912 
MI Grand Rapids, Pioneer .. .. .. .. .. .. .. .. 616-698-1800 
MI Uvonia, Chelsea IndL AS EIcIms. ..... 313-525-1155 
MI Uvonia, Pioneer Elctms. .............. 313-944-3355 
MN Eden Prairie, Pioneer ................. 612-944-3355 
MN Edine, Arrow EIcIms. .................. 612-830-1800 
MN Fridley, Voyager ...................... 612-571-7766 
MO Sl Louis, Arrow EIcIms. .. .. .. .. .. .. ... 314-567-8888 
MO Sl Louis, Chelsea IndL Drove Elee. .... 314-997-7709 
MO Sl Louis, Pioneer ........ .. .... ....... 314-432-4350 
NE Uncoln, Scott EIctms. .. .. .. .. .. .. .. ... 402-466-8221 
NE Omaha, Soott EIcIms. ..........•..•..• 402-734-8750 
NH Hudson, Belllnds. .................... 803-882-1133 
NH Manchester, Arrow EIcIms. ...•..•...• 603-666-6968 
NJ Fairliald, Arrow EIcIms. ............... 201-538-0900 
NJ Marlton, Arrow EIcIms. .......... ...... 215-928-1800 
NJ Pine Brook, Pioneer EIcIms. .......... 201-575-3510 
NJ S. Plainfield, SterHng EIcIms. .......... 201-769-7000 
NJ W. Berlin, Gel ........................ 809-768-6767 
NM Albuquerque, Arrow EIcIms. ..•.....•. 505-243-4566 
NM Albuquerque, Bellinds. •......•..•.•.. 505-292-2700 
NM Albuquerque, Sterling EIcIms. ••.•... . . 505-884-1900 

NV Binghamton, Pion_ ................. 607-722-8300 
NV Hauppauge, Arrow EIcIms. ............ 516-231-1000 
NV Mamaroneck, Logicomp Elctms. ...... 914-898-9332 
NV Melville, Arrow Elctms. ................ 516-391-1300 
NV Rochester, Arrow EIcIms. ............. 716-427-0300 
NV Rochester, Pioneer EIcIms. .......•... 716-427-9999 
NV Rochester, Pion_ EIcIms. ........... 716-381-7070 
NV Rochester, Zeller Elctms. ............. 716-254-8840 
NV Woodbury, Pioneer EIcIms. ........... 516-921-8700 
NC Charlotte, Pion_ EIcIms. ............ 704-527-8188 
NC Raleigh, Arrow EIcIms. .. .. .. .. .. .. .. .. 919-876-3132 
NC Wlnston-Salern, Arrow EIcIms. ........ 919-725-8711 
OH Centerville, Arrow Elctms. ... . . • . • . . . . . 513-435-5563 
OH Cleveland, CAM/RPC EIcIms. ........ 216-461-4700 
OH Cleveland, Pioneer EIcIms. ........... 216-587-3600 
OH Dayton, BelI1nds. ..................... 513-435-8880 
OH Dayton, Bellinds. (Military) ....•....... 513-434-8231 
OH Dayton, Pioneer EIcIms. .............. 513-236-9900 
OH Solon, Arrow EIcIms. ................. 216-246-3990 
OK Tulsa, Arrow EIcIms. .................. 918-252-7537 
OK Tulsa, Sterling EIcIms. ................ 918-663-2410 
OR Beaverlon, Arrow EIcIms. ...... :...... 503-845-6456 
OR Portland, Bellinds. .... .. .. .. .. .. .. .. .. 503-635-6500 
OR Portland, Radar EIec. "............... 503-232-3404 
OR Portland, Wyle labs. .................. 503-640-6000 
PA Horsham, Pioneer Elctms. ............ 215-874-4000 
PA Monroeville, Arrow EIcIms. ........ .. .. 412-856-7000 
PA Pittsburgh, CAM/RPC EIcIms. ........ 412-782-3770 
PA Pittsburgh, Pioneer EIcIms. ........... 412-782-2300 
RI Warwick, Major Edwards Elctms. ...... 401-725-7400 
TN Nashville, Bellinds. ................... 615-367-4400 
TJ( Austin, Arrow EIcIms. ................. 512-835-4180 
TJ( Austin, Pioneer EIcIms. ............... 512-635-4000 
TJ( Austin, Sterling ....................... 512-836-1341 
TJ( Austin, WyIe labs. .................... 512-834-9957 
TJ( Carroltton, Arrow EIcIms. ............. 214-380-6464 
TJ( Dallas, Force Elctms. ................. 214-247-9955 
TJ( Dallas, Pio~ Elctms. ............... 214-386-7300 
TJ( Dallas, Sterfing EIcIms. ............... 214-243-1600 
TJ( Dallas, Wyle labs. .................... 214-235-9953 
TJ( Houston, Arrow Elctms. ............... 713-530-4700 
TJ( Houston, Force Elctms. ............... 713-561-8644 
TJ( Houston, Pion_ EIcIms. ............. 713-988-5555 
TJ( Houston, Sterling EIcIms. ............. 713-623-8800 
TJ( Houston, Wyle labs. .. .. .... .. .. .. .... 713-879-9953 
UT SaIl Lake City, Arrow Elctms. ......... 801-973-6913 
UT SaIl Lake City, Belllnds. .............. 801-255-9611 
UT SaIl Lake City, WyIe labs. ............ 801-974-9953 
VA Richmond, SterlingEIcIms. ........... 804-226-2190 
VA Sterling, Sterling Elctms. .............. 703-742-a400 
WA Bellevue, BelIInds. ................... 206-747-1515 
WA Kent, Arrow Elctms. .. .. .. .. .. .. .. .. ... 206-575-4420 
WA Richardson, Radar EIec. .............. 509-747-3053 
WA Seattla, Radar Electric ................ 206-282-2511 
WA Seattle, WyIe Labs .................... 206-881-1150 
WA Spokane, Radar Elee. ................. 509-747-3053 
WI Brooklield, Arrow Elclms. ............. 414-792-0150 
WI New Berlin, Classic COmps............ 414-786-5300 
WI Waukesha, Bellinds. ................. 414-547-8879 
EXP CA, Los Angeles, Hanel<, Inc. . . • . . . . . .. 213-556-3807 
TJ( Austin, Advance Tech. Sis. ............ 512-467-9209 

POWER PAC INC 

FAX: 203-866-4487 
POWER PAC, P.O. Box 777, 32 Meadow Sl, S. Norwalk, CT 

06856-0777, Tel: 203-866-4484; FSC No.: 53998; EmpL: 
140; Sis. Mgt: Charles Mittel 

POWER-PAK, INC. 6216 Oakton Sl, Morton Grove, IL 
80053, Tel: 312-968-6000, FAX: 312-966-8009; EmpL: 35; 
SIs. Mgr: Robert Villari ........................ 001516 

POWER PRODUCTS DIV. COMPUTER 
PRODS.lPOWER PRODS., See Computer Prods. 
Inc., Fremont, CA 

POWER-8CIENCE, 7667 Vickers Sl, San Diego, CA 
92111, Tel: 619-292-4322; EmpL: 10; SIs. Mgr: E. Cooper 

RECHARGEABLE BA TTERIES 

FAX: 415-366-3662 
POWER-SONIC, Box 5242, 3106 Spring Sl, Redwood 

City, CA 94063, Tel: 415-364-5001, TELEX: 348400; EmpL: 
50; SIs. Mgr: Carl E. Fischetti; Dist. Mgt: Carl E. Fischetti 
..................................•...........•.. 001517 

POWER 
Local Sales Offices & Reps 

CA Irvine, EngrlSh/Darnco ................ 714-837-3801 
CO Denver, Rick Moody ................... 303-893-3771 
FL Tampa, SAT Mktg. .............. ...... 813-884-4805 
Il Hinsdale, Pete Collins ................ 312-325-9888 
MD Woodbine, DJC EIcIms. ............... 301-795-7020 
MA Norwood, Assocd. Power Prods. ...... 617-769-7516 
MS Jackson, Doby Assocs. ............... 801-981-1138 
MO Sl Louis, Lowell Kangas .. " .. ...•. ... 314-821-4050 
NJ Dumont, John Hart ................... 201-385-5595 
NC Raleigh, Electronic MkIg. Assocs. ..... 919-847-8800 
NC Raleigh, Positive Comps. ............. 919-772-8073 
PA Newtown Sq, Wlilwarn Reeves Assocs. 

...........•..•........................ 215-356-7500 
TJ( Dallas, Power ConnecIion ............ 214-357-8207 

Local Distributors 
AI< Anchorage, Revl •. • • • • • • . • • . • • . • . . . • .. 907-349-8790 
CA Long Beach, Battery Specialties ...•.• 800-352-3706 
CA MIn View, Energy Sis. ................ 415-969-0800 
CA Redmond City, HOB EIctms. .......... 415-368-1388 
CO Denver, Hensley Battery .•.••••••..••• 303-455-3843 
CT WaterlJury, Ughfing Svcs., Inc. ........ 203-758-6148 
Fl Altamonte Springs, TNR Tech. ........ 800-722-7267 
Fl Tampa, Speciatty DisIrtlg. ............. 813-670-3315 
GA Norcross, Allied EIctms. . • . . . . . . . . . . • . . 8()().433..57oo 
IA Cedar Rapids, Iowa Rado ............ 319-393-4510 
LA Lafayette, Ralph's EIcIms.............. 318-233-0105 
LA New Orleans, Wm a Allen Supp. Co. 

MA Sharon, Adcour ...................... . 
MA Wellesley Hills, Target EIcIms. ...... .. 
MI Brighton, Applied Power ............ .. 
MO MaiyIand Hgts., ChaIsee Inds. ........ . 
NE Uncoln, Soott EIcIrn Supp. .......... .. 
NJ Pinebrook, Ussco .................... . 
NV Ridgewood, JA McDermott Cotp. " .. . 
OH Cleveland, Security Prods. Co. ....... . 
TJ( Austin, Gallronics .................... . 
TJ( Fl Worth, Allied EIcIms. .............. . 
TJ( Texas ciIy, EIcIrn Supp. ............ .. 
VA Arlington, Arlington EIcIms. .......... . 
WA Redmond, Energy Sis. .............. .. 

800-462-9528 
617-784-3996 
617-235-2545 
313-221-1331 
314-997-7709 
402-466-0221 
201-882-8015 
212-456-3606 
216-451-1400 
512-837-7470 
8()().433..57oo 
409-945-4401 
703-524-2412 
206-883-2343 

POWER SOURCES INTERNATIONAL INC, Sources 
Electronics, 31 06 Sleepy Hollow Dr, Stockton, CA 95209, 
Tel: 209-476-8747, TWX: 510-600-5831, FAX: 209-476-
8742 

PI Power Star, Inc. 

FAX: 714-261-5381 
POWER STAR, INC. 17346 Eastman Sl, Irvine, CA 

92714, Tel: 714-261-5377, 800-854-9420; EmpL: 15; SIs. 
Mgr: Las 01..ennick ...................... 002228-2227 

LocaliJates Offices & Reps 
OR Portland, Underwood & Hanify .•••.... 503-224-0583 
TJ( Dalles, Seeton Cotp. .................. 214-380-0414 
WA Bellevue, Underwood & Hanify •.•.. . • . 208-643-1793 

power SWITCHeorp·1 

FAX: 201-641-7871 
POWER SWITCH CORPORATION, 50 Graphic Place, 

Moonachie, NJ 07074, Tel: 201-641-4544; Empl: 33; SIs. 
Mgt: Danica Donito ...................... 001998-2.001 

Local Sales Offices & Reps 
CA SanIa Clara, SAE ............ ,........ 406-988-0700 
CA WesHake V~ Tha Tricarno Co. ........ 805-496-3177 
CO Aurora. High Technlg. Assocs. ........ 303-695-1990 
Fl Melbourne, VM2 MkIg. ................ 305-984-1918 
IL Berkeley, ESA Tech. Mktg. ............ 312-544-0120 
IN IndianapOlis, STB & Assocs. .......... 317-844-9227 
Me Middlelown, S.T.lWooIard Co. ........ 301-371-4500 
MN Minneapolis, EIecIro-Serv •.••.•.•. . • • . 612-338-3475 
MO Grandview, R. R. Burton Assocs. ...... 816-763-5385 
MO Sl Louis, G.M Brown & Assoc. ....... 314-741-4424 
NJ Franklin Lakes, Hansen & Hughes .... 201-848-8900 
NV Cazenovia, s.T.lWoolard Co. ......... 315-855-8145 
NV Greenlawn, Hansen & Hughes ...... . . 516-754-3608 
OH Cleveland, Bradcor EIctms. ........... 218-261-Q888 
OH Dayton, Bradcor EIcIms. .............. 218-671-1200 
PA Hatboro, EIecIro Rep Engrg. .......... 215-874-4421 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol_ W_ 775 



POWER 

RI Providence, ISM ...•...•..••.•...••••. 401-351-7348 
SC Pickens, s. T.lWooIard Co. ..••......•. 803-S76-3830 

POWER SYSTEMS, INC, 45 Grillin Rd., South, 
Bloomfield, CT 06002, Tel: 203-726-1300, TWX: 71C>-425-
sns, FAX: 203-726-1495; FSC No.: 50463; EmpL: 250; 
SI$. Mgr: L80n Gedacht ....•..• , .......•...... , 002003 

Local Sales Offices & Reps 
AZ Tempe, AS Co. •......•.....•......... 602-96&-4923 
CA Los Gatos, Luscombe Engrg. of San Francisco 

· . . . . . . . • • . . • . . . . . . . . . . • . . • . . • . . .•. •• . • 406-31()..2O2O 
CA Mission Viejo, The Powerhouse, Inc. .. 714-77()"9009 
CO Parker, AS Co. .•...............•...•.. 303-841-3651 
CT Broedbrook, Comptech, Inc. • •• . .• . . • . . 203-623-8014 
At Decatur, R K Welter & Assocs. ....•.. 205-35()''3441 
Fl Mt Dora, RK Wetter & Assocs.. Inc. .. 904-357-3011 
GA Dunwoody, R K Wetter & Assocs.. Inc. '. 

· . . . • . . . . . . • . . • . . . . . . . . . . . . . . . • • . . . . . .. 404-390-9718 
IL Rolling Meadows, Eagle Tech. SIs.... .312-991-0700 
MD Timonium, Bresson Assocs.. Inc. ...... 800-523-5512 
MA Tyngsboro. Comptech, Inc. • . . • . • . • . . . . 506-849-3030 
MN Ann AIbor, Augnat Assocs. •.•........ 313-666-3134 
MN Edina, Mel Foster Tech. Sis., Inc. ....•. 612-941-9790 
NJ Franklin Lakes, Hansen & Hughes .... 201-846-8900 
NY Mendon, Marchese, Mersey & Barden, Inc. 

· .•.•...• , . . . .. . . . . . . . . . . . . . . . . • . . . . . . • 716-582-2240 
NY N. Syracuse, Marchese, Mersey & Barden, Inc. 

· . • . .. • . . • . • . . . • . • . . . . . . . . . . . • . . . . . . . . . 315-456-6920 
OH Akron,AugnatAssocs. ................ 216-273-1211 
PA Narberth, Bresson Assocs.. Inc. ...•..• 215-664-6460 
TX Houston, Bany SIs., Inc. ............... 713-784-5860 
TX RichardsOn, Bany Sis., Inc. ..•.. . . . . • . • 214-234-0255 
UT Salt Lake City, AS Co. ................. 801-483-1034 
VA Forrest, Bresson Assocs. ............. BOo-523-5512 
WA Kirkland, Northwest Comps. Sis. ...... 206-826-4838 
Can Bumaby, Be, Davetek MkIg.. Inc. ..••.. 604-43()"3680 

POWER SYSTEMS & CONTROLS, INC, 3206 Lanvale 
Ave., Richmond, VA 23230, Tel: 804-355-2803, FAX: 804-
356-0498; EmpL: 55 

POWER SYS. GRP, Rantee Div, Emerson EIec. Co, 
9401 OsoAve., Chatsworth,CA 91311, Tel: 816-885-8223, 
TWX: 910-493-1247; FSC No.: 04971; EmpL: 265; SI$. 
Mgr: Fred Silver 

POW'ERI'EC, INC. 

FAX: 818-998-4225 
POWERTEC POWER SUPPLlES,INC., DiY.of 

Astec America, 20550 Nordhoff st. Chatsworth, CA 
91311-6168, Tel: 816-882-0004, TELEX: 277483, TWX: 
910-494-2092; EmpL: 349; Sis. Mgr: Bany A Chenes 
. . . . . . . • . . . . . . . . • . . . . . . • . . • . . . . • . • . •• . . . . .• 002004-2020 

POWERTECH, INC, 0-02 Fair1awnAve., Fairlawn, NJ 
07410, Tel: 201-791-5050, TELEX: 353970; FSC No.: 
32953; EmpL: 49; SI$. Mg': Chris Marino 

POWER TECHNOLOGY COMPONENTS, A Div. of 
Microsemi Corp, 23201 S. Normandie Ave., Torrance, 
CA 90501, Tel: 213-534-3737, FAX: 213-530-5609 

POWER TECHNOLOGY, INC, P.O. Box 9769, Ultle 
Rock, AR 72219, Tel: 501-566-1995, TWX: 91(H22-7313, 
FAX: 501-566-1994; EmpL: 85; SI$. Mg,: John Webb 

POWER TEN, INC.,488 Mercury Dr, SUnnyvale, CA 
94088, Tel: 406-736-5959, FAX: 406-736-4326; FSC No.: 
61987; SI$. Mgr: Vince Mutascio ...•.••.....•• 002021 

LocaJ Sales Offices & Reps 
At Huntsville, Reynolds & Assocs. ....... 205-681-9362 
AZ Phoenix, Jayson eo.. Inc. ......•...•.• 602-667-1964 
CA Los Alamitos, Power Specialists ...... 213-594-9418 
CA San Diego, Power Specialists ........• 619-726'4799 
Fl MeibOume, Reynolds & Assocs. ...... BOo-255-1965 
GA Atlanta, Reynolds & Assocs. •••....•.. 404-934-6525 
MA Acton, Framer .... ,................... 617-263-2285 
NY Fairport, Hi-Tec SIs. .............•..... 716-223-5922 
NC Raleigh, Reynolds & Assocs. . • . . • . . • . . 919-872-6668 
PA Glenside, Koebert .....•..•..•.....•.. 215-887-2310 
TX Austin, Eberts EIctms. Sis. ., .......... 512-256-1067 
TX Latexo, Eberts EIctms. Sis. ............ 409-887-4342 
WA Bellevue, A J. Smith Co. ......•....... 206-746-6770 
Can N. Vancouver, BC, Jerome & Francis 

· • . . . . . . • . . • . . . • . . • • . . . . . . . . . . . • . . . . . . • 804-986-1288 
Can Toronto, Duncan Instruments .•.....•. 416-742-4448 

POWERTREND, INC, 1111 Rancho Conejo Blvd., Ste. 
401, Newbury Pk., CA91320-1415, Tel: 805-496-2945, 
FAX: 805-496-6680; Sis. Mgr: R Jones 

Manufacturers and Sales Offices Directory 

POWERTRON, See Industrial Test Equipment Co., 
Inc, FAX: 516-883-7155 

POWERTRON, Contraves Goerz Corp, 3821 Barranger 
Dr, Charlotte, NC 28210, Tel: 704-525-8962, TELEX: 572-
444 . 

POWERTRON CORP., Ate. 15, P.O. Box 932, Dept E, 
Sparta, NJ 07871, Tel: 201-579-5599, TELEX: 136198; Sis. 
Mg,: William E. Cannon; Dist. Mg,: William E. Cannon 
...•..•..•.........•.....•..•...•.•...•.••.....•. 002022 

POWR-UPS CORP., Brookhaven R&D Plaza, 1 Roned 
Ad., Shirley, NY 11987, Tel: 516-345-5700, 1-800-333-
POWR; EmpL: 50; SIs. Mg,: Darlene DiRosa 
...•..••.•....••.......•.•...•..•..••.•...• 8-1298-1299 

Local Sales Offices & Reps 
CA Valencia, Blair Randle & Assoc. ..... ;. 805-259-3326 
IL oak Brook, AG. Erickson ••.....•..... 312-323-1367 
IL oak Brook, AG. Erickson Assoc. ...•.. 312-573-1367 
MO St Charles, Drives Plus, Inc. .•........ 314-441-7765 
NJ Waldwick, Motors, Controls & Reducers Inc. 

. . . . . . . . . . • . . . . • . . • . . . . • . • . . . . . • . . . . . • . 201-67lr0270 
OH Dover, AJ Assocs.. . . . . • . . . • . . . . . . . • .. 216-343-2224 

Loc8J Di&tributors 
IN Fl W"'fYI9, PHC lnels., Inc. . .•• .. ..•. . .. 219-423-9461 
NY Long Island City, B & B Motor & Control Corp. 

......•.•..........•.....•......•....•. 800-636-7808 

NY Port Washington, Ashtec, Inc. ...•..•.. 516-767-0336 
NY Voctor, Integrity Mktg. Co. .•.••.••..••. 7t6-924-3671 
OH Cincinnati, Makin & Assocs. .•••.•..•.. 513-871-2424 
OH Cleveland, Makin & Assocs. .....••••. , 216-246-7370 
OH Columbus, Makin & Assocs. ..•.•..... 614-846-5424 
OK Tulsa, Component Technlg. ..•..•..... 916-749-2107 
OR Por1land, EIctm. Mktg. Grp. ••.•...•.•.. 503-684-5935 
TX Austin, Component Technlg. ..•..•..•. 512-250-2450 
TX Dallas, Components Technlg. .••..•..•. 214-783-8831 
TX Houston, ~ Technlg. •. • ..•. 713-981-1262 
UT Salt Lake City, Charles Fields & Assocs. 

...........................•........... 801-531-61n 
VA Harrisonburg, 'Blueridge Prods. •• . • • . • . 703-433-0990 
WA Cattaroy, Electronic Mktg. Grp. •...•.•. 509-922-2718 
WA Redmond, Electronic Mktg. Grp. • . . • . •• 206-882-0982 
WA Vancouver, Electronic Mktg. Grp....... 206-254-4572 
Can Burnaby, e.c.. Vitel EIctms. .•..•.• ,... 604-439-1136 
Can Markham, Ont, Avotronics .••..•..•..• 416-475-2024 
Can Ontario, Avotronics •.•...•......•.••.. 416-475-2024 
Can Pointe Claire, Que., Avotronics ..••.•.• 514-697-2135 

LocaJ Di&tributors 
AZ Utchfield Park, GB EIctms. ...•..•..... 
AZ Phoenix, Future/Cetec ...•......•.••• 
AZ Tempe, Cypress EIctms. .•...••.••.... 
CA Buena Pk., Cypress/RPS EIctms. ..... 
CA Chatsworth, Future/Cetec ...•......•. 
CA Irvine, Future/Cetec ...•..•..•..•..••. 
CA Orange, Electronic Connexions Corp. 

602-935-3984 
602-272-7951 
602-966-2256 
213-744-0355 
816-700-0914 
714-250-4141 

NY Long Island City, B & B Motor Control Corp. CA San Diego, Cypress/RPS EIctms. •.... 
San Diego, Future/Cetec ..•.....•..•. 
San Jose, Cypress EIctms. .•..•..••.•. 
San Jose, Future EIctms. ..•......•... 

714-996-2901 
619-292-5611 
619-276-5020 
406-945-8400 
406-945-9100 
303-292-9594 
303-650-0123 
303-431-2622 
203-743-9594 
203-366-8414 
203-469-2321 
203-265-3134 
203-265-4600 
305-767-8414 

.........•...............•...•..•....•. 716-784-1313 CA 
OH Cincinnati, Cincinnati Belting & Transmission CA 

. . . • . . . . . . . . . • . . . . . . . . • . . . . . . . . . . . . • . .. 513-621-9050 CA 
OH Copley, Ohio Brake & Clutch Corp. ... 216-666-4192 CO Denver, CSID, Inc. •.....•.....•......• 

PPC PRODUCTS CORPORATION, 7516 Central 
Industrial Dr, Riviera Beach, Fl33404, Tel: 407-646-9806, 
TWX: 51lr952-7611; FSC No.: 33178; Empl.: 100; SI$. 
Mgr: Nick Emick 

PPD, INC.,6001 Rasco Ct, Raleigh, NC 27613, Tel: 919-
781-3955, FAX: 919-781~980 ..........• A-1163-1169 

Local Sales Offices & Reps 
NC Raleigh, Godwin Assocs. .•.........•. 919-876-8000 

PPM, INC, 5385 Harper Rd., Cleveland, OH 44139, Tel: 
216-349-2300, FAX: 216-349-2302; EmpL: 20; Sis. Mg,: A 
L Bletcher ..•.•..•.•......•......•........•.... 001334 

LocaJ Sales Offices & Reps 
At Huntsville, Jim Springer, Inc. ...•..•... ,205-883-4163 
AZ Phoenix, J. Smtth & Assocs. .......... 602-267-0981 
CO Danver, J. Smtth & Assocs. ••.....•... 303-597-5343 
MI Ferndale, Tiby Co. .................... 313-547-3550 
NM Albuquerque, J. Smith & Assocs. .. . . .. 505-345-6501 
OH Cleveland, Tiby Co. ................... 216-371-5335 
OH Dayton, Tiby Co. •..•....••.....•...... 51:t-2n-3622 

PRACTICAL AUTOMATION, INC, 2 Research Dr, 
SheKon, CT 06484, Tel: 203-929-5381, TELEX: 8813310, 
FAX: 203-929-9941; EmpL: 150; SI$. Mg,: R M. Banzeca 

PRO ELCTRNS., DIV. OF HARRIS CORP., see Harris 
Corp., PRO Electronics Div. 

Rcontact inc. 

FAX: 215-757-8025 
PRECICONTACT, INC., 835 Wheeler Way, Langhorne, 

PA 19047, Tel: 215-757-1202, TELEX: 37-29448; FSC No.: 
60197; EmpL: 100; Sis. Mg,: Stephen Lawler 
...•..••....•...•.........•.....•... C-1510-1513, 1718 

Local Sales Offices & Reps 
At Huntsville, Electramark •....•••..•.•.. 
CA Chatsworth, First Rep .••.•............ 
CA San Diego, Quaftronics .....•......•.. 
CA San Jose, Applied Elctm. Mktg. ...... . 
CO Englewood, Megatronix •. : ......•..... 
GA Norcross, Electramark .•.....•........ 
IL Schaumburg, Tecir Tron Sis. Inc. •.... 
IN Greenwood, Valenline & Assocs. .... . 
IN South Bend, Valenline & Assocs. .... . 
IA West Des Moines, SPS Assocs. ..•.... 
KS Olathe, SPS Assocs. •.....•........... 
MD Towson, Arbotek ......•..••.•...•.... 
MA Norwood, The Mac Innis Co. ......... . 
MN Maple Grove, Design Technlg. ....... . 
MO Earth City, SPS Assocs. .•............. 
NE Panama, SPS Assocs. •.......•...•... 
NJ Martton, Naudaln Assocs. .....•...•... 

205-830-4400 
816-716-6155 
619-695-0118 
406-971-9377 
303-799-3700 
404-446-7915 
312-943-7530 
317-986-2260 
219-286-7070 
515-225-0607 
913-784-4480 
301~5-0775 
617-762-6090 
612-424-7605 
314-291-0521 
402~n-7227 

609-983-5300 

CO 
CO 
CT 
CT 
CT 
CT 
CT 
Fl 
Fl 

Fl 
Fl 
FL 
GA 
GA 
IL 
IL 
IL 
IL 
IL 
IN 
MD 
MD 
MD 
MA 
MA 
MA 
MA 
MA 
MI 
MI 
MN 
MN 
MO 
MO 
NH 
NJ 
NJ 
NJ 
NJ 
NJ 
NJ 
NM 
NM 

Westminster, Future EIctms. .....••..• 
Wheatridge, Cypress EIctms. ..•..•... 
Bethel, Future EIctms. ..•...•..•....•• 
Bridgeport, Park Distrs. .............. . 
East Haven, J.V. EIctms. ....•.....•... 
Wallingford, Cronin Elctms., Inc. .••.... 
Wal6ngford, Sager .•.....•......•.•... 
Altamonte Springs, Future EIctms. ••.. 
Clearwater, Electronic Precepts of Fl 

Clearwater, Future EIctms. .......•... , 
Orlando, Reptron EIctms. .••.....•.•.. 
Tampa, Reptron Elctms. •.•..•..••..•• 
Attanla, Reptron EIctms. ............. . 
AHanta, Future EIctms. ..............•. 
Crystal Lake, SUbsem ....•.........•. 
Usle, Components, Inc. ....•.•...••... 
Palatine, OHM EIctms., Inc. •.....•.... 
Schaumburg, Future EIctms. ....... " . 
Schaumburg, Reptron EIctms. ••.•.... 
Indianapolis, Mar EIctms. .....•..•.... 
Baltimore, Source Comps. .....•...... 
Columbia, Aztech EIctms. ...•.••..•..• 
Columbia, Future EIctms. ............• 
Andover, Aved EIctms. ., ....•........• 
Hingham, Sager ..................... . 
Needham, Cronin EIctms. ...•........• 
Westborough, Future EIctms. ...•.. : .• 
Wilmington, J.V. EIctms. .....•......•.• 
Detroit, Reptron EIctms. ..•...•..•..•.. 
Livonia, Future Elctms. ......•..•..•.. 
Eden Prairie, Future Elctms. .....•.•.. 
Minnetonka, Reptron Elctms. ....•..•.. 
Kansas City, Watiers EIctms. ........ . 
Sl Char1es, Finnegan EIctms. ......•.. 
Salem, Sager ...••.•...•.....•...•..•. 
Bellmawr, Mid-Atlantic Elctms. .....••. 
Berlin, Gel Corp. .•........•.........•. 
Fairfield, Future Elctms. ....•........•. 
Mt Laure~ Future EIctms. ....•.•.....• 
Parsippany, North American Sis. Co. •• 
Springfield, Route EIctms. ..•.• , .••.... 
Albuquerque, Bestech .•......... ' •.... 
Albuquerque, Connecting Comps. Div. 

NY . Brooklyn, Connector ReSources .....•• 
NY Hauppauge, Future EIctms. .; ..•..•..• 
NY Hauppauge, Jaco Elclrns. ...•.•...•... 
NY Hauppauge, Sager ................... . 
NY LivetpOO~ Future EIctms. •.•...•.....• 
NY Rochester, Future Elctms. ..•..•.....• 
OH Dayton, Televox, Inc. .....•..•.•....•.• 
OH Mansfield, Rush Elctms. Distrs., Inc. •.• 
OH Solon, Reptron EIctms. ..•.....••..•.. 
OH Worthington, Reptron EIctms., Inc. ...• 
OR Beaverton, Component Resources .... 
OR Beaverton, Cypress Elctms. ..••...••.. 
OR Beaverton, Future EIctms. •.•......... 
PA Wayne, Peak EIctms. ....•......•..•.. 
PA York, E.C.I .....•.•..•..•..••.••.•••.••. 
RI Warwick, Cai-Greg Comps. ...•....... 
TX Allen, Prime Oislrbg. Co. ............. . 
TX Austin, Southwest EIctms. ...•........ 
TX Dallas, Cypress EIctms. ......•......•. 

813-530-9781 
813-441~771 

305-735-1112 
813-854-2351 
404-446-1300 
404-441-7676 
815-459-4139 
312-652-n07 
312-359-5500 
312-682-1255 
312-682-1700 
. 317-875-4510 
301-335-7171 
301-995-6800 
301-995-1222 
617-686-3600 
617-749-6700 
617-449-5000 
617-386-2400 
617-273-4300 
313-525-2700 
313-261-5270 
612-944-2200 
612-936-0000 
816-531-7015 
314-946-6201 
603-896-1348 
609-931-5303 
609-768-6767 
201-227-4348 
809-776-7600 
201-299-1123 
201-379-nlO 
505-296-0034 

505-345-8921 
716-383-2206 
516-234-4000 
516-273-5500 
516-346-1300 
315-451-2371 
716-272-1120 
513-294-4499 
419-756-2322 
216-349-1415 
614-436-6675 
503-841-6488 
503-841-2233 
503-645-9454 
215-293-9000 
717-646-5334 
401-736-6170 
214-231-0170 
512-637-6971 
214-989-1435 

776 North American offices only. For WOrldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 
TX Richardson, Future Ek:Ims. ........... 214-437-2437 
TX Richardson, Jaco EIcIms. ............. 214-235-9575 
TX Richardson, Southwest EIcIms. ....... 214-234-3050 
TX Stafford, Southwest EIcIms. ........... 713-491-4900 
lJT Salt Lake City, Future EIcIms. . . . . . .. . . 801-972-8489 
WA Bellevue, Future EIcIms. .............. 206-881-8199 
WA BotheI~ Cypress Ek:Ims. ••.•......•..• 20&-622-6833 
WA Seattle, Pacific EIcIms. ................ 206-575-1050 
Can CaIgaIy, Alb., Future Ek:Ims. .........• 403-235-5325 
Can Edmonton, Alb., Future EIcIms. • . . . . . . . 4lJ3.43&.2858 
Can Ottawa, Ont, Future EIcIms. .......... 613-820-8313 
Can Pointe Claire, Que., Future EIcIms. .... 514-694-nl0 
Can Toronto, Ont, Future Ek:Ims. .......... 416-638-4nl 
Can Vancouver, B.c., Future EIcIms. .... . .. 604-438-5545 
Can WInnipeg, Manftoba, Future EIcIms. ... 204-339-0554 

PRECI-DIP, See Mill-Max Mfg. Corp. 

PRECISION COMPONENTS, INC, 1110 w. National 
Ave., Mison, IL 60101, Tel: 312-~, FAX: 312-628-
8788 

PRECISION CONTROL MANUFACTURING, INC., 
1509 B Queen Anne Ave. N, Seattle, WA 98109, Tel: 206-
281-9380; FSC No.: 64782 ...................... A0 2141 

Local Sales Offices & Reps 
WA Seattle, Precision Control MIg. Inc. .... 206-281-9380 

Local Distributors 
CA Granada Hills, lion EIcIrn, Inc. ........ 818-363-0993 

PRECISION DIGITAL CORP, 80 Coolidge Hill Ad., 
Watertown, MA 02172, Tel: 617-924-2256, FAX: 617-924-
9219 

PRECISION ELECTRONICS, 9101 King Ave., Franklin 
Park, IL 60131, Tel: 312-678-5350, FAX: 312-678-0511; 
EmpL: 25; SIs. Mgr c William Slow 

PRECISION EXTRUSIONS, INC, Box 120, Bensenville, 
IL 60106, Tel: 312-76&0340, FAX: 312-766-0495; Empl: 
185; SIs. Mgr c Richard Ziehm 

P PHECISJOX 

F FABRICATION 

TINe. TECHNOLOGIES, INC. 

FAX: 219-253-6570 
PRECISION FABRICATION TECHNOLOGIES, 

INC. State Road 16 W. Monon, IN 47959, Tel: 1-800-558-
7297, 219-253-6666; Empl: 62; SIs. Mgr c Joseph Rogers; 
Dist. Mgr: Duane Nagel ................. Co1079-1083 

I..cc8I Sales Offices & Reps 
CA Saratoga, Edward King & Assocs. . . . . . 408-741-<l434 
CA VaJencia, Lessing & Assocs. .......... 805-295-0225 
CT Old Saybrook, FJS Assocs. ........... 203-388-5374 
FL Tampa, SAT Mkig. .................... 813-884-4805 
IL Park Ridge, Bob Bums & Assocs. . . . . . 312-823-9380 
MA Bu~ington. FJS Assocs................ 617-273-5959 
NJ Medford, Champion EIctm Sis. .. . . . . .. 609-983-0932 
NY Islandia, Schmitt Mkig. Corp. .......... 516-582-5888 
OH Dayton, Baehr, Greenleaf & Assocs. .. 513-439-0724 
OH Westlake, Baehr, Greenleaf & Assocs. 

....................................... 216-892-1nO 
OH Worthington, Bechr, Greenleaf & Assoc. 

....................................... 614-847-0220 
OR Portland, Caruso & Co. ............... 503-620-0375 
PA WarrensdaIe, Baehr, Greenleaf & Assoc. 

.. . .. .. .. . .. .. . .... .. .. . .. .. . . . . .. .... . 412-934-3088 
TX Dallas, S.W. Mktg. Assocs. ............ 214-341-8631 
TX Houston, S.W. Mkig. Assocs. .......... 713-537-8166 
WA Bellevue, caruso & Co. ............... 206-455-8811 
WI Colgate, Rep One & Assocs. .......... 414-828-4016 

I r~ PRECISION 
,111 FILTERS, INC. 

FAX: 607-277-4466 
PRECISION RL TERS, 240 Cherry St, Ithaca, NY 14850, 

Tel: 607-2n-3550, TELEX: 646646; FSC No.: 66-1.1-1' & 
66-11-1; EmpL: 95; SIs. MgT: D. F. Chandler 
....... . .. ..... .. .... A0 1682, 1716-1724; 001017-1020 

I..cc8I Se1e8 OffICeS & Reps 
AL Huntsville, Bumelle Techno-Metrics Inc. 

.... .. .. .. .. .. .. . .. .. .. .. . .... .. .. . .. .. 205-830-2832 
CA Lagune Hills, Elolek Sys., Inc. ......... 714-830-4856 

CA PleesonIon, SECCO SeIes, INc. ....... 415-484-1030 
CO Broomfield, Hannah-Hill, Inc. .......... 303-460-0602 
AZ Phoenix, Western Region Sis. Off. .•.. 602-953-0345 
DC Mington. Gens & Pugh ...... " ..... " 703-527-3282 
FL Osprey, Dick Ridgewell Co. ........... 813-484-2020 
LA New Orleans, Abcor, Inc. " .......... " 504-833-5661 
MD W. Friendship, Gens & Pugh Assocs. 

....................................... 301-442-2189 
MA Beverly, Ellis Assocs. ................. 617-922-2015 
MO Manchester, Verlec Assocs,Inc. ...... 314-394-8242 
NM Albequerque, Han~Hil~ Inc. ........ 505-292-4098 
NY Seugerties, Backrep, Inc. .............. 914-246-3031 
PA North Wales, Gens & Pugh Associates, Inc. 

....................................... 214-899-6655 
TX Houston, ABCOR, Inc. ................ 713-486-9251 
VA Mington. Gens & Pugh Assocs. ...... 703-527-3262 
WA Bellevue, Topp Engrg. Sis. ............ 206-747-5400 
EXP can/Ottawa, Ont, Rayonics Sci....... 613-521-8251 
Can Downsview, Ont, Rayonics Scientific 

....................................... 416-736-1600 
Can SL Laurent, Que., Rayonics Sci. ....... 514-335-0105 

PRECISION GRAPHICS INC. 59 La Grange St, Raritan, 
NJ 08869, Tel: 201-707-8880, FAX: 201-707-8884; EmpL: 
36; SIs. Mgr: Robert T. Weissman 

PRECISION INTERCONNECT, 16640 SW 72nd Ave., 
Portland, OR 97224, Tel: 503-620-9400, TELEX: 36-0983; 
FSC No.: 60381; EmpL: 280; Sis. Mgr; Walt Harwood 
. . .... ... .. .. . ... .. ..... . .... . . . ...... . .. .. Co1917-1919 

Local SeJes OffICeS & Reps 
CA Hayward, Precision Interconnect . , . . .. 415-785-12n 
DE Wilmington, Precision Interconnect. . .. 302-798-7071 
NH Portsmouth, Precision Interconnect ... 603-433-5802 
OR Portland, Precision Interconnect ...... 503-820-9400 

PRECISION LAMP, INC, 681 Portal St, Cotati, CA 94931, 
Tel: 707-792-0333, FAX: 707-792-2738; FSC No.: FSCM 
58451; EmpL: 25 

PRECISION MECHANISMS, 44 Brooklyn Ave., Westbury, 
NY 11590, Tel: 516-ED3-5955; FSC No.: 08127; EmpL: 26; 
SIs. MgT: Leon N. Cenick 

PRECISION METAL PRODUCTS CO, Centenniallndl 
PI<., Peabody, MA 01961-6028, Tel: 508-532-5500, ,FAX: 
508-532-9403; FSC No.: 865n; EmpL: 54; SIs. Mgr: 
Robert H. Degnan 

PRECISION MICROELECTRONICS, 1000 E. C8mpbe1~ 
Sle. 106, Richardson, TX 75081, Tel: 214-437-4141, FAX: 
214-644-2nl; Empl: 350; Sis. Mgr c C. G. Willis 

PRECISION POWER SVSTEMS,l840lndustrial Circle, 
Longmont, CO 80501, Tel: 303-443-6250, FAX: 303-678-
8360; Empl: 75; SIs. Mgr: Unda Tholen 

FAX: 319-394-9280 
PRECISION RESISTIVE PRODUCTS, INC. P.O. Box 

189, Highway 61 South, Mediapolis, IA 52637, Tel: 319-
394-9131, TWX: 510-100-8039; EmpL: 65; SIs.Mgr: Oscar 
Cline; Dist. MgT: Oscar Cline ............ Ao2032-2033 

I..cc8I Sales Offices & Reps 
AL Huntsville, Hughes & Assocs. ... ;..... 205-533-9108 
CA Anaheim, Impact EIectms. Inc. ........ 714-533-1351 
CA Los AHos, Frauman Assoc. ........... 415-941-0660 
CA San Diego, KCE ...................... 619-278-7840 
CO Denver, Williams Assocs. ............. 303-373-4730 
IL Chicago, ElUnger Sis. ................. 312-763-1570 
IN Greenwood, Valentine Assocs. ........ 317-888-2200 
MA Waltham, Jesco, Inc. .................. 617-893-0094 
MI Warren, OEM EIcIms. Sis. ............. 313-575-9444 
MN MinneapoHs, InlL SIs. .................. 617-831-8423 
NJ Mountainside, Kevtron EIcIms. ........ 201-854-7600 
OH Cincinnati, G & H Sis. Co. ............. 513-272-Q580 
TX Richardson,Campion Sis. Co. ........ 214-238-8145 
WA Seattle, W3 Assocs, Inc. .............. 206-285-2667 

FAX: 813-546-9515 
PRECISION RESISTOR CO., INC. 10601 75 SL N, 

Largo, FL34647, Tel: 813-541-5nl, TELEX: 821788; FSC 
No.: 48615; EmpL: 45; SIs. Mgr: Arleen Reid 
.. . .. .. . .. .... .. .. .. .. .. . .. . .. .. .. .. .. .. ... Ao 2034-2039 

PREMA 

PRECISION SPECIALTIES, INC, 19414 LondeIius St, 
Northridge, CA 91324, Tel: 818-349-9n4, FAX: 818-n2-
75n; FSC No.: 66785; Empl: 5 

PRECISION STANDARD TIME, INC, 105 Fourier 
Avenue, Fremont, CA 94539, Tel: 415-656-4447, FAX: 415-
856-1671; SIs. Mgr: Ken Brandt 

PRECISION TECH. SEWING, 921 E. Charleston Ad., Palo 
MOo CA 94303, Tel: 415-856-2128, FAX: 415-856-1638 

PRECISION TUBE, Church Rei & Wossahickon, N. Wales, 
, PA 19454, Tel: 215-699-5801, FAX: 215-699-0761; FSC 

No.: 82413; EmpL: 240; SIs. Mgr: William J. McNeil 

PREFERRED ELECTRONICS, INC, Main Una Dr. P.o. 
Box 248, Westfield, MA 01086, Tel: 413-566-2301, TELEX: 
955-329, FAX: 413-562-7275; Empl: 175; SIs. Mgr: John 
Vaughan 

FAX: 312-438-5522 
PREH ELECTRONIC INDUSTRIES, INC., 470 E. Main 

St, Lake Zurich, IL 60047-2578, Tel: 312-438-4000, 
TELEX: 297-112 PEl; FSC No.: 36-3193682; Empl: 7; SIs. 
Mgr: Ken Wood ...... A0 2142; aol830, 1882; Co1514 

Local SeJes Offices & Reps 
AL Huntsville, Hughes Assocs. ........... 205-533-9108 
AZ Phoenix, More Sis, Inc. ............... 602-788-9181 
CA CerIsbad, Bert Budge Assocs. ........ 619-471-2554 
CA MIn. View, Bert Budge Assocs......... 415-961-0940 
CO Arvada, Arrowhead CStI Sis. ......... 303-423-5597 
CO UttIeton, Anodyne Tech. Sis. .......... 303-979-2435 
CT Cheshire, Macinnis •.................. 203-272-88n 
FL Miami, IndL Comps. ................... 305-4n-0387 
GA Norcross, Hughes Assocs. ............ 404-662-1587 
Il Des Plaines, Essco Assocs............ 312-298-5310 
MD Columbia, L D. Lowery,Inc. ........... 301-381-0225 
MA Norwood, Macinnis Co. ............... 617-762-8090 
MI Troy, C.B. Jensen & Assocs. .......... 313-643-1652 
MN Bloomington. Electronic Sis. Agy. ..... 612-884-8291 
MS Corinth, Hughes Assocs. .............. 601-287-2915 
MO SL Louis, Jim Amberg ................ 314-946-57n 
NJ Woodbridge, John Chirico Assocs. .... 201-855-9600 , 
NC cary, Hughes Assocs. ................ 919-467-7029 
OH Cincinnati, Bob Gilbert & Assocs. ..... 513-574-1932 
OR Portland, SPS EIcIms. ................ 503-297-6919 
PA BroomaI~ LD. Lowery Inc. ............ 215-356-5300 
TN Jonesboro, Hughes Assocs. .......... 615-753-2719 
TX Round Rock, Encore Tech. Comps. ... 512-388-7930 
UT Salt Lake City,Arrowhead CSI/SIs. ... 801-266-8440 
WA Redmond, SPS EIcIms. ............... 206-885-5257 
Can Markham, Ont, Avotronics ltd. ..... . .. 416-475-2024 

Local Distributors 
CA Belmont, LoOan EIcIms. Inc. .......... 415-592-4600 
CA Gardena, Celilomia Switch & Signal .. 213-770-2330 
CO Arvada, Denver Beta Wintronic ....... 303-431-7161 
CT Norwalk, Cobra Comps. .. ... .•. .. ..•.• 203-847-6442 
FL Largo, LoDan EIctms., Inc. ............ 813-566-2851 
IL Mington Hgts., LoOan EIcIms. ........ 312-398-5311 
IL Wheeling, Hawk Ek:Ims. .............. 312-459-4030 
MA Hinghem, Sager EIcIrl Supp. Co. ...... 617-749-6700 
MA Hopedale, Teccon EIcIms. ............ 617-478-8544 
MA Westborough, In Stock Prods. Co ..... 617-870-5750 
NJ , Camden, Gen. Radio SUpp. Co. ...•.•. 609-964-8560 
NY Bohemia, Key Comps. ................ 516-567-7500 
NY Hauppauge, BroadIine Ek:Ims. ........ 516-231-4100 
NY Hempstead, EIctm Equip. ............. 516-538-5510 
NY Rochester, Whirlwind Music Distrs. .•. 716-663-8820 
OH Akron, Aesco EIcIms. ................. 216-762-8818 
OR Beaverton, Component Resources. • . . 503-641-8488 
PA Hanisburg, CUmberland EIcIms. ...... 717-232-5999 
TX oanes, Off the Shelf Comps. .......... 214-247-0052 
WA Seattle, Radar EIec. .... ...... ......... 206-282-2511 
Can London, Ont, C. M Peterson Co. ltd. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 519-434-3204 
Can Montreal, Que., Ferro Technique...... 514-341-3450 
Can Scarborough, Ont, Carsten EIcIms. ltd. 

....................................... 416-495-9999 
Can Toronto, Ont, Atlas EIcIms. Ltd. ....... 416-789-n61 
Can Willowdale, Ont, Electrosonic Inc. . . . . . 416-494-1666 

PREMA PRECISION ELECTRONICS, INC., 6290 
Sunset Blvd, Suite 1126, Los Angeles, CA 90028-8770, 
Tel: 213-463-2294, TWX: 910-321-2903, FAX: 213-463-
4319 

EEM 1989 North American offices only. For worldwide reps & distributors, see VoL W. 777 



PREMIE 

FAX: 212-993-9211 
PREMIER METAL PRODS. CO. 381 Canal PI., Bronx, 

NY 10451, Tel: 212-993-9200; ~: 75; SIs. Mgr" 
Anthony E. Bozza ..•..•.•......•...•..•.. Co1084-1085 

Local Sales OffIces & Reps 
AZ Phoenix, Scientific DYes. ......•..•..•• 
CA Fontana, Premier Metal •.......... , . " 
CA Huntington Bch., Scientific DYes. .....• 
CA San Jose, ScientifIc DYes. .•..••..•.•• 
CO Denver, AKI Ente!prises .•.••.......... 
CT East Haven, Eagle Assocs. .•......•.. 
GA Marietta, Adams & Assocs. .......... . 
IL Elmhurst, lJIronix Sis. ....•..•......•.• 
KS Kansas CiIy, Delnron Co. •.........•.. 
MD BuI1onsviIIe, Eastern InsII'mn ........ . 
MA Needham, Eagle Assocs. •............ 
MI Brighton, ElecIronic Sources ......... . 
MN Minneapolis, J.E.M. Anderson Co. •.... 
MO Florissant, DeIHron Co. ....•.........•. 
NM Albuquerque, Scientific DYes. •......•. 
NY New Hyde Park, Harris & Aldrich Sis. 

NY Yonkers, Sonkin Assocs. ............. . 
NC Greenboro, Adams & Assocs. ..... : .. . 
PA Penndel, DeHa Mktg. .•••.••....•...••. 
TX Euless, W. Pat Fralia Co. Inc. •......... 
TX HousIon, W. Pat Fralla Co. Inc. ....... . 
WA Redmond, Scientific DYes ............ . 
EXP Fl., Ft Lauderdale, GM InIL ......•.... 

Local Distributors 
AL Binmingham, American EIcIm. Supp. .. 
AZ Phoenix, Dalis EIcIms. ............... . 
CA Bu~ingama, Rose Elclms. ........... . 
CA San Jose, OUernenl EIcIms. ......... . 
CT Danbury, Pilgrim EIcIms. ............. . 
CT Waltinglord, Sager EIcIrI. Supp. •....•.• 
IL Elk Grove Village, GBl/Gould EIcIms. 

LA Baton Rouge, Menard EIcIms. .......• 
MD Baltimore, Resoo ....•................ 
MD BeIhesda, Empire EIcIms. ...•......•.• 
MA Hingham, Sager Electrical Supp. ..... . 
MI Ann ArbOr, Purchase Radio Supp. ..• , . 
MO St Louis, Gateway EIcIm. Supp. ..... . 
NJ Cranford, Garden Slate IndL EIec. •.•.. 
NJ Hanover, Slate EIcIms. PTS .....•.... 
NY Buffalo, SummH Distrs. ............... . 
NY Hauppauge, BroadUne EIec. Dist .•.... 
NY H8II1lSIead. Davis EIcIm. Corp. .....•. 
NY uc. H. L Dalis Inc. ............•....... 
NY New York, Martin AudiolVldeo Corp. 

602-957-0401 
714-829-3089 
714-840-3501 
408-554-0455 
303-338-4488 
203-467-6542 
404-973-0853 
312-834-1100 
816-436-6445 
301-384-9500 
617-444-3446 
313-227-3598 
612-823-6459 
314-839-0033 
505-293-3494 

516-488-2822 
914-968-8282 
919-272-6838 
215-750-1440 
817-354-9720 
713-772-1572 
206-885-0004 
305-434-6617 

205-942-4658 
602-275-2885 
415-34&2740 
408-99&5900 
203-792-7274 
203-285-4600 

312-593-3220 
504-355-0323 
301-823-0070 
301-656-3300 
617-749-6700 
313-668-8696 
314-427-6116 
201-272-6400 
201-867-2550 
716-864-3450 
516-231-4100 
516-493-9200 
212-361-1100 

.....•................................. 212-541-5900 
NY Pcrtchester, WISe Comps. ............ 914-939-8600 
NY Rochester, Simcona EIcIm. Corp. ....• 716-326-3230 
NY Rochester, SummH EIcIms. ..........• 716-334-8110 
NC Raleigh, Southeastern Radio . . . . . . .• . . 919-828-2311 
OH Warren, Rem EIcIms. ................. 216-248-1636 
PA Allentown, Federated EIcIms. ..•...... 215-437-4461 
PA Horsham, Toner Cable Equip. ......... 215-675-2053 
PA West Chesler, West Chester EIec. SUpp. 

.. .. .. . .. . . . . . . . . • . . . . . . . . . . . . . . . . • . .• . 215-696-7500 
SC Charleston, Wholesale IndL EIec. . . . . . . 803-722-2834 
TN Clarksville, Randolph Hale & Matthews 

. . . . . • . . . . . . . . . . . . . . . . . . . • . • . . . . . . • . . . . 615-647-2325 
TN Cookeville, Randolph & Parks ...•.... 615-528-6194 
TN Nashville, Randolph & Rice ........... 615-255-5601 
TN Tullahoma, Randolph Rice & Williams 

TX Ft Worth, Swleco Inc. ................ . 
TX Houston, Lenert Co. . •................ 
VA Arlington, Artington EIcIms. •.......... 
WA Seattle, Radar EIec. Co. .....•......... 

615-455-4531 
817-335-6521 
713-225-1465 
703-524-2412 
206-282-2511 

PREMIE;R MICROWAVE, 35 New Broad St, Port Chester, 
NY 10573, Tel: 914-939-8900, TWX: 710-569-1609, FAX: 
914-939-9239; FSC No.: 15870;~: 90; SIs. Mgr" Mal 
Redner 

FAX: 815-385-8578 

Manufacturers and Sales Offices Directory 
PRES-AIR-TROL CORP_, 1009 Boston Post Ad, PRODUCTSENGRG.CORP.503S.VlncentAve.;~ 

Mamaroneck, NY 10543, Tel: 914-698-2026; 800-431- CA 91.702, Tel: 818-969-5879, TELEX: 91 ()-587-1559, 
2625 (outside NY), FAX: 914-698-9458 ........ 8.1831 FAX: 818-969-9381; FSC No.: CAGE 38621; EmpI.: 50; 

SIs. Mgr" Richard Mitchell 

PRESIDIO COMPONENTS, INC. 7185 Construction Ct, 
San Diego, CA 92121, Tel: 619-578-9390, TWX: 310-371- PRODUCTS FOR RESEARCH, 88 Honen St, Danvers, 
8407; FSC No.: 60212 MA01923, Tel: 506-774-3250, TELEX: 94G-287, FAX: 617-

245-1828; ~: 22; SIs. Mgr" Skip Moccia 

PRESS-ON PRODUCTS, 21 Factory Ad, Addison, IL 
60101, Tel: 312-628-2255, FAX: 312-543-4414; EmpL:20; 
SIs. Mgr" T. Cummins 

PRESSURE CONTROls, INC. 406· Cortlandt St, 
'Belleville, NJ 07109, Tel: 201-751-5002, TWX: 510-800-
6973; FSC No.: 52193; EmpL: 15; Sis. Mgr" P. Emmarco 

PRESSURE SYSTEMS, INC. 34 Research Dr. Hampton, 
VA 23666; Tel: 804-865-1243, TELEX: 901406; FAX: 804-
766-2844;Empl: 88; SIs. Mgr" J.s. Yakshe 

PRESTON SCIENTIFIC, 805 E. CerriIos Ave., Anaheim, CA 
92805, Tel: 714-776-8400, TELEX: 5101004596 ESL UD, 
FAX: 714-778-3860; ~: 60; SIs. Mgr" Charles J. 
McGuire 

PRIMEUNE,Soltec Co/poration, P. O. Box 670, San 
Fernando, CA 91341-0870, Tel: 818-385-0101, TELEX: 
494-3094 SOLTEC U~ FAX: 818-385-7839; SIs. Mgr" 
Byron Mcintire 

PRIME POWER, A Prime Technology eo. Twin Lekes 
ReI., P.O. Box 185, N. Branford, CT 06471, Tel: 203-481-
5721, TWX: 711>-452-3092, FAX: 203-481-8937; Sis. Mgr: 
J. L Jamieson 

PRIME TECHNOLOGY, INC. See General 
Resistance, A Prime Technology Co. 

PRIMO COMPANY LIMITED, 25-1, 6-Choma, Mula, 
Mltakashi, Tokyo, Japan 181, Tel: 0422-43-3121, TELEX: 
2822-328; FSC No.: 0422 49 8865; EmpL: 391; Sis. Mgr" 
K Shinai; DIst. Mgr" S. Mizutani 

PRINCETON CASE CO. INC. 667 Lehigh Ave., Union, NJ 
07083, Tel: 201-687-1750, FAX: 201-687-1755; EmpL: 60; 
SIs. Mgr" S. E. Parker 

PRINCETON ElECTRONIC PRODUCTS, Box 101, 
North Brunswick, NJ 08902, Tel: 201-297-4448, FAX: 201-
821-5950; EmpL: 29; SIs. Mgr" H. Center; DIst. Mgr" H. 
Center 

PTl PRODUCT 
TECHNOLOGY 

INC. 

FAX: 714-474-1340 
PRODUCT TECHNOLOGY, INC., 2811-B McGaw 

Avenue, Irvine, CA 92714, Tel: 714-474-8998; FSC No.: 
lZ295; ErnpL: 35 ........•..................•... Co1719 

I..ocsJ Sales Offices & Reps 
CO Broomfield, Ramark SIs. ...•.....•.... 303-489-1758 

PROF. AN & SPECIAL TV PROD. DIV. 223-5N-01, St 
Pau~ MN 55144-1000, Tel: 612-733-1110, TWX: 910-583-
3712, FAX: 612-736-1246;~: 38,351 

PROGRAMMABLE DEVICES, INC. 155-T New Boston 
St, Woburn, MA 01801, Tel: 617-935-9530, FAX: 617-935-
3654; Empl: 10 

t--_J) I <--) 

FREQUENCY SYNTHESIZERS 

FAX: 508-486-4495 
PROGRAMMED TEST SOURCES, Beever Brook ReI., 

P.O. Box 517, LiItIeIon, MA 01460, Tel: 508-486-3008; FSC 
No.: 86361; EmpL: 30 ......•.................... 001335 

PROJECTS· UNLIMITED, 3680 Wyse ReI., Dayton. OH 
45414, Tel: 513-890-1918, TWX: 8.1G-450-2523, FAX: 513-
89G-4911; EmpL: 90; SIs. Mgr" Greg Kimpton 

PRO-lOG, 2560 Garden ReI., Monterey, CA 93940, Tel: 408-
372-4593, TWX: 910-360-7082;~: 120 

PROTO STAMPING CORP. 811 Kaynyne St, Redwood 
PRINCO INSTRUMENTS, INC. 1020 Industrial Hwy. CiIy, CA 94063, Tel: 415-365-0498, TELEX: 709241, FAX: 

Southampton, PA 18966; FSC No.: 48620; EmpL: 70; Sis. 415-366-6329; EmpL: 35; SIs. Mgr: John Bristow 
Mgr: G. G. Pfaff 

~Printer 
• _Products 
FAX: 617-254-6848 

PRINTER PRODUCTS, 25 Denby Road, Boston, MA 
02134, Tel: 617-254-1200, TELEX: 951589; EmpI.: 200; 
Sis. Mgr: Blaine Wotring; DIst. Mgr" Blaine Wotring 
........................................... 001108-1109 

LOC8l Sales Offices & Reps 
CA Anaheim, Paul Porter Printer Prods. ... 714-774-8850 
MA Boston, Richard Anger Printer Prods. 

.................. ; . • . . . . . . . . . . . .. . . . .. 617-254-1200 
Can Marl<ham,Ont, Technical Logistics Support 

...•.•.....•........••.•....•.•........ 416-479-1911 

PROBE MASTER, INC. 4898 Ronson ct, San Diego, CA 
92111, Tel: 619-560-9676; 800-854-1519, 800-772-1519, 
FAX: 619-560-7354; SIs. Mgr" Dick Press 

PROBE-RITE, INC. P.O. Box 242, Santa Clara, CA 95052, 
Tel: 408-727-0100, 1WX: 910-338-0260; SIs. Mgr" Frank 
J. Ardezzone 

PRODElIN CORPORAl10N, P.O. Box 368, Conover, NC 
28613, Tel: 704-464-4141, FAX: 704-484-5725; EmpI.: 
100; SIs. Mgr" Dan Johnson 

PROTOTEK, INC. 25 Standen Dr. Hamilton, OH 45015, 
Tel: 513-874-5094, FAX: 513-874-2252; FSC No.: 80813; 
EmpL: 45; SIs. Mgr" Robert A. Shaver; DIst. Mgr" Earl 
Rche 

PSG INOS. 1225 Tunnel Road, Perkssia, PA 18944, Tel: 
215-257-3621, TELEX: 827381; FSC No.: 18509; Empl: 
150; SIs. Mgr" Robert Banion 

PTC INDUSTRIES, INC. 5721 Research Drive, Huntington 
Beach, CA 92849, Tel: 213-598-9547, 714-691-7581, FAX: 
714-373-0289; Empl: 14; SIs. Mgr" Stave Varonks 

PTC TRANSFORMERS, P.O. Box 397, Rising Sun Road, 
Bordentown, NJ 08505, Tel: 609-296-8200, TELEX: 510-
685-3845; EmpL: 25; SIs. Mgr" c. W. Harrison 

PTS CORPORATION, Box. 272, Bloomington, IN 47401, 
Tel: 812-624-9331;~: 350; SIs. Mgr" Jell Hamifton; 
DIst. Mgr: David MeIwid 

PTX-PENTRONIX INC., 1737 CicoIIa, Uncoil! Park, MI 
48146; Tel: 313-388-3100, TELEX: 23-0398, FAX: 313-
386-9171;~: 21; SIs. Mgr: J. SchuIlZ 

FAX: 714-641-9062 
PREM MAGNETICS, INC. 3521 N. Cha!l!Il Hill ReI., PRODUCTION AUTOMATION, INC. 3160 De la.Cruz PULIZZI ENGINEERING, INC., 3260S.SusanSt,Santa 

McHenry, IL 80050, Tel: 815-385-2700; FSC No.: 20462; Blvd., Santa Clara, CA 95054, Tel: 408-98G-9880, FAX: Ana, CA 92704-6865, Tel: 714-540-4229; FSC No.: 70513; 
EmpL: 150; SIs. Mgr" D. Hertel 408-98G-8018; ~: 4; SIs. Mgr: Bill Minnick; DIst. Mgr" EmpL: 35; SIs. Mgr: Michael B. Pulizzl; DIst. Mgr" Michael 
...........................•.. A·1288-1291,2422-2433 Bill Minnick B. Pulizzi •..•..•.•.•..•..•......•.••...•.. 002228-2231 

778 NorJh American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory RADIO 

LocsJ Sales Offices & Reps 
CA Los Angeles, Power Partners ..•...... 213-215-0800 
CA Los Gatos. Norwest EIcIms. .......... 408-395-1190 
GA Roswel~ Acurep Assocs. .. . . . . . . . . . . .. 404-998-5008 
MD Silver Spring, L G. Whke & Co., Inc. ... 301·792-0060 
MA N. Reading, Tech Instrs., Inc. ......... 508-64(H)795 
MI Farmington Hills, EMA . .. . .. ... . .. ... 313-553-3377 
NE Omaha, loneb ........................ 402·895-0488 
NY Bay Shore, CPS-NY .................. 516-665-7758 
WI Genoa Cky, Vine Technical ........... 414-279-3871 

Local Distributors 
CA San Jose, Dansco Comp. Sis, Inc. .... 408-292-9740 
MA Sharon, Adcour ....................... 617·784-8123 

PULNIX AMERICA, INC. 770 Lucerne Dr. Sunnyvale, CA 
94086, Tel: 408-733-1560, TELEX: 172541 PULNIX 
AMERICA, FAX: 408-737·2966; Sis. Mgrc Richard 
Hofmeister 

PULSE INSTRUMENTS CO. 1234 Francisco, Torrance, 
CA 90502, Tel: 213-515-5330; EmpL: 30; SIs. Mgrc Ron 
Perry 

PULSE TRONIC INC. P.O. Box 5196, Ville St Laumet, 
Que.. Canada H4L 4Z8, Tel: 514-747·6028, TELEX: 05-
826652, FAX: 514-747·7330; Sis. Mgrc Pamela Hirsh 

PURE DATA LTD. 180 West Beaver Creek Rd., Richmond 
HiI~ ant, Canada L4B 164, Tel: 416-731-1l444, FAX: 416-
731-7017; EIIllL: 75; Sis. Mgrc Terrence Hickey, Cdn Sis.; 
Dist. Mgr c Byron Kirkwood, US Sis. 

PYLE INDUSTRIES, INC. 501 Center St, P.O. Box 620, 
Huntington, IN 46750, Tel: 219-356-1200, FAX: 219-356-
2830; EIIllL: 325; SIs. Mgr c Frank Pyle, Jr.; Dist. Mgr c Mark 
Pyle 

PYLE-NATIONAL DIVISION, BRlntee Corp. 1334 N. 
Kastner Ave., Chicago, IL 60851, Tel: 312-342-8300, 
TELEX: '25251, TWX: 910-221-0335; FSC No.: 49367; 
EmpL: 650; SIs. Mgr c Mike Canoccia; DiS!. Mgr c Mike 
Curroccia 

'" PYLON CO. See Augat/Pylon Corp. Inc. 

PYLON ELEX DEVELOPMENT CO. LTD. 2300 
Victoria, Lachine, PQ, Canada H9S 123, Tel: 514-637-
1186, TELEX: 05-821680, FAX: 514-636-1970; EIIllL: 50; 
SIs. Mgr c Sydney Harland 

PYROCOM CO. 924 N. 143rd St, Seattle, WA 98133, Tel: 
206-365-3535; SIs. Mgr c Bill Kurtz 

PYROFERRIC INTERNATIONAL., INC. 200 Madison 
St, Toledo, IL 62468, Tel: 217-849-3300, TWX: 910-663-
0616, FAX: 217-849-2544; EmpL: 50; SIs. Mgrc S. John 
Homer 

PYROFILM RESISTOR CO. See KDI Electronics 

PYROHM, INC. 24268lndoplex Circle, Farmington Hills, MI 
48018, Tel: 313-478-5060; Sis. Mgrc Charles R. Barry 

Q-CARD, INC. 2 Chellis Ct, Owings Mills, MD 21117-1634, 
Tel: 301-581-0112 

OSI CORPORATION, 1740 Research Pkwy. Logan, UT 
84321, Tel: 801-753-3657, FAX: 801-753-3822; ErnpL: 10; 
SIs. Mgr c Dennis R. Durfee 

Q-TECH CORP., 10150 W. Jefferson Blvd., Culver Cky, CA 
90232-3510, Tel: 213-836-7900, TELEX: 69-6140, FAX: 
213-836-2157; FSC No.: 51774; EmpL: 125; SIs. Mgrc 
Sandra Rappaport ........................ A.1468-1470 

Local Sales Offices & Reps 
CA Northridge, Tauber-Dreyer............ 818-993-0046 
CA San Jose, Blue EIcIm Sis. •..•..•..•.. 408-248-4399 
CO Parker, Howard Assoc. . . . . . . . . . . • . . • .. 303-841-5755 
IL Northbrook, Allied Comp. Reps., Inc. .. 312-498-6858 
IN Fort Wayne, TX Sales Indiana ..•..... 219-489-4447 
MA Malden, J-K Assocs. .................. 617-321-2922 
MO St Louis, Abrams & Assoc. ..•..•..... 314-569-0447 
NJ Glen Gardner, F & M Tech SIs. ....•.. 201-832-7216 
NJ Paramus, EHech SIs. ...............•.. 201-967-1309 
TX Austin, Texoma Technical Sales, Inc. 

512-459-0802 
TX Houston, Texoma Technical Sales, Inc. 

......•.........••..•..•..•..•......... 713-462-1432 
Can Ont/Don Mills, CR. Snelgrove Co. .. .. 416-447-8531 

QUALCOMM, INC. 1 0555 Sorrento Valley Ad., San Diego, 
CA 92130, Tel: 619-587-1121, FAX: 619-452-9096; EmpL: 
300; SIs. MgT c Ellie Glaser; Dist. Mgr c Ellie Glaser 

FAX: 619-429-1011 
QUALIDYNE SYSTEMS, Unitech Ltd., 3055 Del Sol 

Blvd., San Diego, CA 92154, Tel: 619-575-4000, 800-445-
0425, TELEX: 7090296; ~: 300; SIs. Mgr c James J. 
louden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1)e2023-2032 

Local Sales Offices & Reps 
AL Huntsville, Beacon Elclms. . . . . . • . . . . .. 205-861·5031 
I\Z. Phoenix, Thor Engrg. ..........•...... 602-438-8494 
CA Laguna Hills, ElecIroventure •.....•..• 714-581·9244 
CA San Diego. Digitrust .................. 714-498-2777 
CA Santa Clara, Gagner·Toomey Assocs. 

· . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .. 408-244-2200 
CO Westminster. Gemini. . . . • . . . . . . • . . . . .. 303-428-5800 
FL Boca Raton, Baacon EIcIms. .......... 305-997·5740 
GA Atlante, Baacon Elctrns. . . . . . . . . . . . . . .• 404-256-9840 
10 Boise, JJ. Backer Co. .. . . . . • . . . . . . . . .. 208-344-9588 
IL Northbrook, Howard Benjamin & Assocs. 

· ........... " .. . . . . . .. .. ... .. . .•. . . . .. 312·272·9200 
KS Lenexa, Midtec ......................• 913-54 H1505 
MD Gailhersburg, DeHatronics Inc. ....•..• 301·253-0615 
MA Canton, Northem Computer SIs. ...... 617-921·2180 
MN Bumsville, QuaiiDyne .............•... 800-445-0425 
MO St Louis, Midtec ..................•... 314-275-8666 
NJ Madison, Livers-Polk .............•... 201-377·3220 
NY Glen Head, Uvera·Polk ............... 516-759-9300 
NY Rochester, Eicom SIs., Inc. ...........• 716-385-1400 
NY Syracuse, Eicom Sis, Inc. ............. 315-685-8245 
NC Raleigh, Beacon Elctrns. .............. 919-787·0330 
OH Medina, Rockford Controls. • . . . . . . . . .. 216-725-3705 
OR Beaverton, JJ. Backer Co. ............ 503-627-(1775 
PA Chestnut Hil~ DeHaironics.lnc. ....•..• 215-248-0294 
TX Richardson, Spectra SIs. Corp. ........ 214-234-3800 
UT Murray, Butterworth. . . . . . . . . . . . . . . . . • . 801·268-2244 
VA Powhalan, DeHatronics ............... 804-492·9027 
WA Seattle, JJ. Backer Co. ..........•.... 208-285-1300 
Can Toronto, Norgay Entprs. Lid. .......... 416-259-9683 

MA Chicopee, Repworks, Inc. •.•...•.•.•.• 413-533-0845 
MN Edina, Mel Foster TechnSls.lnv. ..•.• 612-941-9790 
NJ Rahway, R E. Breuer CO. . . . . . . . . . . . . . 201-368-5045 
NY Rockville Centre, R & Sis. . . . . . . . . . . . . . 516-678-6887 
NY Syracruse, The Lewis & Dunnigan Co., Inc. 

. . . . . . •• . • . . . . . . • . . • . . . . . • . . • . . • . . . . . . • 315-446-5522 
OH Stow, J. W. Lehner Co. ................ 216-686-1965 
PA BroomaI~ Lowery Assocs. Co. ...•.... 215-356-5300 
TN Menphis, Cartwright & Bean of TN .... 901-362-8345 
1)( Dallas, J. Y. Schoonmaker CO. Inc. •.• 214-349-4650 
WA Seattle, Vector Manufacturers' Rep. ... 206-322-4343 
EXP Yonkers, NY, Rabum Agencies, Inc. .,. 914-968-1016 
Can Waterloo, ant, McBride Loudspeaker Source, Lid. 

. . . . . . . • . • . . . . . . . . . . . . • . . . . . . . . . . . • . • . • 519-884-3500 
MI Southfield, Robert Milsk Co. .......... 313-354-3310 

QUAN-TECH, Stansbury Industries Inc. P.O. Box 28, 
Rte. 206, Flanders, NJ 07836, Tel: 201-927-1768, TWX: 
710-987-7500; FSC No.: 63821; SIs. Mgr c Helen A Kronen 

QUANTRONIX, 49 Wireless Blvd., P.O. Box 9014, 
SmithtoWn, NY 11788, Tel: 516-273-6900, TELEX: 685-
2167, FAX: 516-273-6958; ~: 175; SIs. Mgrc R J. 
Bruno; Dist. Mgr c R. J. Bruno 

FAX: 312-888-2802 
QUANTUM DATA, INc.. 2111 Big Timber Road, Elgin, IL 

60123, Tel: 312-868-0450, TELEX: 206725; EIIllL: 30 
...•.•.........•..•.......••...•.•.....•.....•... 1)e1337 

QUANTUM ELECTRONICS, INC. 31 Industrial Park Ad., 
Lewistown, PA 17044, Tel: 717-242-1132, FAX: 717-248-
8680; EmpL: 70; SIs. Mgr: Kk C. Kennedy 

QUARTZITE PROCESSING, INC. 6 Holyoke St, Malden, 
MA 02148, Tel: 617-322-3611, FAX: 617-322-9623;~: 
11; SIs. Mgrc P. S. Yanofsky 

QUALITEC TECHNOLOGIES, INC., 2251 E Euclid QUA TECH, INC~ 478 East Exchange St, Akron, OH 44304, 
Ave.. Palo Alto. CA 94303-1706. Tel: 408-984-1763; EIIllL: Tel: 216-434-3154, ESYLNK: 5101012726, FAX: 216-434-
30; SIs. Mgrc Kevin Daniels •....•........•..... 1)e1336 1409;~: 25; Dist. Mgrc Michael Armstrong 

QUALITY POWER SYSTEMS, INC. 2400 S. Texas Ave.. 
Pearland, TX 77581, Tel: 713-997-1700, 800-992-1701, 
FAX: 713-997-1907; EmpL: 20; SIs. Mgrc Clarence Oliver; 
Dist. Mgr c Clarence OOver 

QUALITY TECHNOLOGIES, 3400 HilMew Ave.. Palo 
AHa, CA 93404, Tel: 415-493-0400, FAX: 415-493-7055; 
EIIllL: 2000; Sis. Mgrc Bob Taber; Dist. Mgrc Candace 
Johnson 

FAX: 208-376-4754 

Q.V.S,INC. 20 North 15th St, East Orange, NJ 07017, Tel: 
201-673-3996; FSC No.: 89820; EIIl>L: 45 

QWINT DATA, INC. 3455 Commercial Ave.. NoIIhbrook, IL 
60062, Tel: 312-584-0910, TELEX: 27-(1498, FAX: 312-
584-4714; EIIllL: 105; SIs. Mgrc K S. Berland; Dist. Mgrc 
Pat Donoso 

RACAL-DANA INSTRS. INC. 4 Goodyear St, Irvina, CA 
92718, Tel: 714-859-8999; FSC No.: 21793;~: 230 

RACAL -MILGO, 1601 N. Harrison Parkway, Sunrise, FL 
33323-2899, Tel: 305-475-1601, 800-327-4440, TWX: 
510-955-4145; EIIllL: 2050; SIs. Mgrc H. Cheli 

RACET COMPUTES, LTD. 3150 E Birch St, Brea, CA 
92621, Tel: 714-579-1725, TB.EX: 701160, TWX: RACET 
UD, FAX: 714-579-3183; EIIl>l: 25; SIs. Mgrc Timothy 
M8honey 

QUALITY THERMISTOR. 2147 Centurion PI., Boise, 10 RADIAL CONTROLS. 2555 E 55th Place, Indianapolis, IN 
63709, Tel: 208-377-3373; FSC No.: 58686; EmpL: 45; SIs. 46220, Tel: 317-255-2796; ~: 25; SIs. Mgrc R. L 
Mgrc John Mahoney..... A·2198-2199; B·1914-1915 Newsom 

QUAL TEK ELECTRONICS CORP. 7158 Industrial Pk. RADIALL, INC. 150 Long Beach Blvd., SIraIford, CT 08497, 
Blvd., Mentor, OH 44060, Tel: 216-951-3300, TB.EX: Tel: 203-386-1030, TB.EX: 311796, FAX: 203-375-3808; 
985319,FAX: 216-951-7252; EmpL:75; Dist.MgrcJames EmpL: 22; SIs. Mgrc Peter Dionisio; Dist. Mgrc Nancy 
Bol Thornton 

QUAM-NICHOLS CO., 234 E Marquette Rd., Chicago, Il RADIO MATERIALS CORP. P. O. Box 339, Attica, IN 
60637, Tel: 312-488-5800, FAX: 312-488-6944; EmpL: 47918, Tel: 317-762-2491, l-B00-356-9958, FAX: 317-
200; Sis. Mgrc William G. Little; Dist.Mgrc Greg Johns 762-6814; EIIllL: 140; SIs. Mgrc James VogI; Dist. Mgrc 
. . . .. .. ... .. . .. ..•.. .. . . . .. .. .. ..•.•. . .. ... 1)e1050-1051 James Vogi 

Local Sales Offices & Reps 
I\Z. Mesa, Yocum Mktg. ...•.•............ 602-834-3334 
CA Belmon~ Brian Trankle & Assocs. .' . . .. 415-595-4004 
CA Gardena, Bidwell-Schwartz Assocs. ... 213-no-o300 
CO UttIeton, K C. Martketers, Inc. ......... 303-972-8411 
FL Orlando, Cartwright & Bean 01 FL ..... 407-422-4531 
GA Norcross, Cartwright & Beari 01 GA ... 404-368-0160 
IL Elk Grove Village, Levy, Grams, & Lassers 

· . . . . . . • . . . . . . • . . • . . . . . . . . • . . . • . . . . . . .. 312-364-7800 
IL Mt Prospect, The Dombrow Co. ....... 312-253-3326 
IN Carrne~ Green-Wissler SIs,Inc. .•.. .. .. 317C843-5785 
KS Prairie Village, R. W. Kunz & Assocs., Inc. 

• . . • . . . • . . • . . . . . . . . . . . . . . . . • . . . . . . . . . .. 913-648-3535 

RADIOMETRIes, INC. 12021 South Memorial Pkwy. 
Huntsville, AL 35803, Tel: 205-881-1272; FSC No.: 62951; 
SIs. Mgr c W. SheHan Ray 

RADIOMETRICS MIDWEST CORP. 2200 S. Main St, 
Lombard, IL 60148, Tel: 312-932-7262; FSC No.: Cage 
Code lZ075 SIC Code 8748 Ext 0021;~: 5 

RADIO RESEARCH INSTRUMENT CO. INC. 584 
North Main Street, Waterbury, CT 06704-3506, Tel: 203-
753-5840, TELEX: 962444 RADAR DURY. FAX: 203-754-
2567; FSC No.: 57174; SIs. Mgrc E a Doyle 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 779 



RADIO 
RAOlO SWITCH CORP. 64 S. Main St; p.o. Box A, 

Marlboro, NJ 07746, Tel: 201-462-6100. FAX: 201-409-
6695; FSC No.: 74217; E"",l: 40; SIs. Mgr: J. L Bernard 

RADIO TELEVISION PRODUCTS CORP. 2702 
Washington.Ave. N., Douglas, AI. 85607, Tel: 602-364-
4438, FAX: 602-364-4430; EmpL: 120; SIs. Mgr: W. J. 
McGaw 

RADIX WIRE CO. 26260 Lakeland Blvd., Cleveland, OH 
44132, Tel: 216-731-9191, FAX: 216-731-7082; Empl: 90; 
SIs. Mgr: Peter a Thurstone, Mktg. Admin.; Dist. Mgr: 

Peter a Thurston&, Mktg. Admin. 

RADSTONE TECHNOLOGY, 20 Craig Ad., Montvale, NJ 
07645, Tel: 201-391-2700. 800-366-2738, FAX: 201-391-
2899; SIs. Mgr: laIry Abzug 

RAF ELECTRONIC HARDWARE, 95 Silvermine Ad., 
Seymour, CT 06483, Tel: 203-68&-2133, TWX: 7100472-
6216, FAX: 203-888-9860; FSC No.: 55566; E"",L: 120; 
SIs. Mgr: WilHam R Bailey, Jr.; Dist. Mgr: Dave 
Granger/John capece 

Distributor 

RAG ELECTRONICS, INC. 21418 Parthenia St; canoga 
Park, CA 91304, Tel: 816-998-6500, 800-732-3457 

.... 623,631,689, 702, 705, 728. 
732, 773. 794. 807, 809, 811 

RAGEN CORP. Systems Div,9 Porete Ave. N. ArUngIon, 
NJ 07032, Tel: 201-997-1000, FAX: 201-997-6948; Empl: 
400; SIs. Mgr: Robert Hurley 

RAGEN DATA SYSTEMS, INC. 3 Oval Dr. CenIraIlslip, 
NY'11722, Tel: 516-234-3800, TELEX: 685-2305, TWX: 
51()'227-4901; FSC No.: 13068; Empl: 177; Sis. Mgr: 
Kevin Douglas 

RALTRON ELECTRONICS. 2315.N.W. 107th Ave. 
Miami, FL 33172, Tel: 305-593-6033, TB.EX: 441588, FAX: 
305-594-3973; EmpL: 12; SIs. Mgr: Alexander Wolloch; 
Dist. Mgr: Ramon Quinones............. A.1471,2041 

Local ,Sales Offices & Reps 
AL Huntsville, J.R Assocs. ............... 205-650-2130 
AI. Tempe. ACS of Arizona. . . . . . . . . . . . . .. 602-629-7370 
CA Los Angeles. Mission Ridge Mktg. .... 714-253-4626 
CA San Diego, Scott Gould Co.. .. .. .. .. .. 619-755-0824 
CA Santa Clara, Cummings & Assoc. N... 406-247-8656 
CO Denver, Summitwest Mktg. .... , . . . . . . . 3Q3..46O.96()() 

CT Guilford, Data Mark ........ . .. . .. .. .. . 203-453-0575 
FL Boca Raton, Salas Specialists ........ 305-391-3718 
GA AIIan1a, J.R Assocs. .................. 404-922-1231 
IL Chicago, Gaertner & Assocs. ......... 312-593-2332 
MA Boston, KSA of New England ......... 508-443-5881 
IN Indianapolis, Bellinds. ................ 317-299-5487 
MA Boston, KSA of New England .... ,.... 617-443-5881 
MI Detroit, Eicon Michigan Sis. ........... 313-855-3240 
MN Minneapolis, Hanna-Unci ............. 612-925-5700 
NJ Teaneck, Strategic Sis. ............... 201-633-0099 
NC Winston Salem, J.R Assocs. .......... 919-919-9574 
OK Tulsa, Advanced Tech. Sis. ........... 916-664-0482 
OR Portland, Quest Mktg. .. .. .. .. .. .... .. . 503-641 -7377 
PA Horshan\ Nexus Technlg. Sis. ........ 215-675-9600 
TN Chattanooga, J.R Assocs. ............ 615-892-7630 
TX Austin, Advanced Tech. Sis. .......... 512-331-9979 
TX Dallas, Advanced Tech. Sis. .......... 214-340-1300 
lIT SaH Lake City, Corr1lonenI Well ...... 601-263-8131 
WA Seattle, Quest Mktg. .................. 206-747-9424 
can Montreal, V~el EIctms. ................ 514-633-5951 

Local Distributors 
AL Huntsville, Bellinds. .................. 205-637-1074 
AI. Phoenix, Bellinds. ......... . .. .. .. • ... 602-966-7800 
CA canoga Pk., C & A Corp. ....... .. .. .. . 816-34().6035 
CA Sunnyvale, Bell Inds. .. .. .. .. .. .. .. .. .. 406-734-8570 
CO Denver, Incll EIctms. .................. 303-694-9444 
CT E. Haven, J. V. EIctrn. ................. 203-469-2321 
CT Stratford, Utronics .................... 203-376-4201 
FL Ft l.auderda/e, N.RC. ................. 305-949-2400 
GA Norcross, Bellinds. ................... 404-662-0923 
IL NorthbrOOk, Classic Camps. .......... 312-272-9650 
IA' Cedar Rapids, Bergquist Co. .......... 319-366-8733 
MD Gaithersburg, AxIs EIctms. . . . . . . .. . .. . 301-640-9640 
MA BurUngIon, TlC Components ......... ' 617-273-0140 
MA Needhan\ Cronin EIctms. ............. 617-449-5000 
MI Ann Harbor, Belllnds.................. 313-971-9093 
MN Minneapolis, Bergquist Co. .. .. .. .. . .. . 612-635-2322 
NM Albuquerque, Bellinds. ............... 505-292-2700 
NY Hauppauge, Circun Sis. ............... 516-346-7670 
NY Plainview, AC.LEIctms. ............... 516-293-6630 

. Manufacturers and Sales Offices Directory 
NY Ronkonkoma, Baldwin Comps. . . . . . . . . 800-645-5608 
OH Dayton, Bellinds. ..................... 513-435-6660 
PA Exton, V.s.H. Corp. .... ................ 215-363-2250 
TX Richardson, Bellinds. ............ ;.... 214-69().()466 
WA Redmond, Bell Inds. .................. 206-l!85-9963 
WI Mequon, Taylor EIec. .. ............... 414-241-4321 

RAM CHEMICALS, DIV. WHITTAKER CORP, 210 E. 
Alondra Blvd, Gardena, CA90248, Tel: 213-32H)710; 
EmpL: 100; SIs. Mgr: Don Lopez; Dist. Mgr: G. M. 
S1einman 

RAMCOM SYSTEMS, 3007 Washington Blvd., Sle. 205, 
Marina Del Ray, CA 90292, Tel: 213-827-4432; SIs. Mgr: 
Ralph TISdale 

RANK SRIMAR INC, 227 Technology Circle, Scotts Vallay, 
CA 95066, Tel: 408-438-6440, FAX: 406-436-6334; FSC 
No.: 60750; SIs. Mgr: David Hurst 

RANSCO INDUSTRIES, INC., Sub. Despatch Ind., Inc., 
1400 E. Statham Pkwy. Oxnard, CA 93033, Tel: 805-487-
7777, TB.EX: 6-59235; EmpL: 160; SIs. Mgr: Robert Briner 

. RANTEC, Emerson Electric, 9401 Oso Ave. Chatsworth, 
CA 91311, Tel: 816-885-8223, TWX: 9100493-1247, FAX: 
816-993-7780; EmpL: 2006; Sis. Mgr: Fred R Silver 

Local SaIfJs Offices & Reps 
CA Chatsworth, Rantec .. .. .. .. .. . .. .. .... 818-685-8223 
CT Norwalk, Nemaroo .................... 203-852-9117 
FL Deltona, Rantec ...................... 305-574-6569 
NH Pelham, Rantec ...................... 603-635-3503 
NJ Ridgefield, Park, Nemarco .... . .. .. .... 201-641-3893 
NY Blue Point, Nemarco .................. 516-363-7295 
VA Sterling, Beacon North ... .' .... .. . . . . .. 703-476-2460 

FAX: 805-528-8132 
RANTEC DIVISION, Emerson Electric Co., 1173 

Los Olivos Ave. Los Osos, CA 93402, Tel: 805-526-5858, 
TB.EX: 88-6863, TWX: 91()'351-5602; FSC No.: 60132; 
EmpL: 145; SIs. Mgr: Francesca Peterson 
.............................. ' ........... , 002034-2036 

Local Sales Offices & Reps 
CA Huntington Beach, Mil-Com SIs., Inc. .. 
GA Marietta, Electro Camp SIs., Inc. ...•... 
MO Florissant, Palatine Engrg. & Sis., Inc. 

714-64().2425 
404-922-2344 

314-639-0800 

RAPID POWER TECHNOLOGIES, Graysbrldge Rd , 
P.O.BOX 291, Brookfield, CT 06804, Tel; 203-775-0411, 
800-332-1111, TB.EX: 643:012, FAX: 203-775-0666; Sis. 
Mgr: Mario Napolilano 

RAPIDSUN, See Motion Control Grp., American 
Precision Inds. 

RAPID SYSTEMS INC, 433 N. 341h St; Seattle, WA 981 03, 
Tel: 206-54H1311, TB.EX: 265017 UR, FAX: 206-546-
0322;FSC No.: 91-1197314; EmpL: 30; Sis. Mgr: Bo Ray 

RASTER GRAPHICS, INC. P. O. Box 5157, Bend, OR 
97701, Tel: 503-366-2564, FAX: 503-389-8249 

RATELCO, Power Systems Div. 1260 Mercer, Dept 
EEM, SeeIIIe, WA 98109-5589, Tel: 206-624-mO, FAX: 
206-382-5447; FSC No.: 14259; EmpI.: 160; SIs. Mgr: D. 
Terpstra 

RAULAND-ZENITH ELECTRONICS CORP. 2407 W. 
North Ave. Melrose Pk., IL 60160, Tel: 312-45().B992, 
TB.EX: 72-1488, FAX: 312-45().6985; Empl: 2300 

Ravchern 

RAYCHEM CORP., Elctms. Grp, 300 Consti1ution Dr. 
Mento Park, CA 94025, Tel: 415-361-3860, TB.EX: 34-
6316, TWX: 910-373-1728; SIs. Mgr: Robert Simpson; 
Dist. Mgr: Joseph Rodgers •.... a·I407; (>1515, 1700 

FAX: 608-275-4994 
RAYOVAC CORPORATION, 601 Rayovac Drive, 

MacfISOO, WI 5371 Hl960, Tel: 606-275-4692, TB.EX: 
, 190428; FSC No.: 6135; EmpI.: 2000; SIs. Mgr: Jell 

Heberlein .... '........... ....................... 001519 

Local Sales Offices & Reps 
AI. Phoenix, Howe & Howe Sis. .......... 602-264-7971 
CA Santa Clara, Nova-Tronlx, Inc. ........ 406-727-9530 
CA Westminster, West EIctrn. Sis. Co. .... 714-898-0120 
CO Englewood, WIlliam J. Purdy Co. •..... 303-790-2211 
IL Park Ridge, G MCL Cole Co. .. .. .. .. .. 312-692-6040 
IN Indianapofis, EIctrn. Sis. & Engrg. . . . . • • 317-649-4260 
IA Cedar Rapids, R W. Kunz & Assocs. ., 319-396-5386 
KS Prairie V~ R W. Kunz & Assocs. ...... 913-648-3535 
LA New Orleans, The Hancoci Grp. ...... 504-566-0580 
MA Framinghan\ Stone Camp. SIs. ....... 617-1175-3266 
MO St Louis, R W. Kunz & Assocs. ....... 314-966-4977 
NJ Berkeley Hgts., CambrIdge Allen & Assocs. 

...... . ..... .... . ........ ... . ... .. ..... 201-464-0203 
NY SkaneeleIes, Empire Tech. Assocs., Inc. 

.... .. . .. .. . .. . .. .. .... .. .. . .. .. .. .. .. . 315-685-5703 
OH Westlake, Baehr Greerlleal ........... 216-892-1770 
OR BeeverIon, Pacific Mktg. Specialists, Inc. 

... ' .................. ' ............... , 503-641-11373 
PA Birchrunville, JadeIecIronic Assocs., Inc. 

....................................... 215-296-3900 
TX Dallas, TESCO ....................... 214-553-1200 
WA Redmond, PacifIc Mktg. Specialists, Inc. 

...................................... , 206-882-3144 

Local Distributors 
AK Anchorage, Frigid North .............. 907-561-4633 
AI. Phoenix, LynntronicS ................. 602-433-0288 
AI. Scottsdale, Cypress EIctms. .•...•.... 602-949-0602 
CA Buena Pk., Cypress EIctms. .. .. .. .. ... 213-635-8888 
CA Palo AI1o, Power Source .............. 415-856-0700 
CA San Diego, Cypress EIctms. .......... 619-535-0018 
CA San Jose, Rose EIctms. .............. 408-943-0440 
CA Santa Clara, Cypress EIctms. ......... 406-99().2500 
CA Tustin, Image EIctms. ........ ......... 714-259-0900 
CO Wheal Ridge, Cypress EIctms. ........ 303-431-7191 
FL Ft Lauderdale, SeIex/Southeastern... 305-563-4131 
GA Norcross, Dow EIctms. ............... 404-446-2620 
IL Chicago, Neward EIctms. ............. 312-784-5100 
KS WIChita, RSC EIctms. ................. 316-267-5213 
MD Gaithersburg, Axis EIctms. ............ 800-366-2815 
MA Hinghan\Saeger ..................... 617-749-6700 
MA Sharon, Adcour ........ .. .. .. . .. .. .. HI00-343-2522 
MO Kansas City, EIctrn. Supp. ............. 816-93H)250 
NE Uncoln, Sootts EIcIms. . . • . . . . •• . . • . •• . 402-466-8221 
NV Las Vegas, Kiesub .. .. .. .. .. .... .. .. .. 702-733-3888 
NH Nashua, 8revan EIctms. .............. 603-889-7230 
NJ W. Berlin, Gel Corp. .................. 6O().524-1463 
NY E. Farmingdale, Battery ExpedHors , ..• 516-752-0011 
NY Hauppauge, Saeger .................. 516-346-1300 
NY Rochester, Masfone EIctms. ........... 716-546-5373 
OH Columbus, Promark .................. 614-876-8885 
OH Reno, New Era ....................... 614-373-3364 
OR Beaverton, Micro-Power .............. 503-626-7086 
TX Dallas, Norvell EIctms. ....•....... , .. , 214-233-0020 
TX Ft Worth, Alfied EIctms. • . . •. . . . . . . .. 1-800-433-5700 
lIT SaH Lake City, Kimball EIctms. ........ 801-326-2075 
WA SeeIIIe, Radar EIec. ......... .... ...... 206-282-2511 

RAY PROOF, Shielding Systems Corp., 50 Keeler Ave. 
P.O. Box 5060, Norwalk, CT 06856-5060, Tel: 800-243-
5704, TB.EX: 96-5912; SIs. Mgr: James A Graham, VP 
Bus. Dev. 

RA YTEK, INC. 1201 Shaffer Ad., Santa Cruz, CA 95060, 
Tel: 406-456-1110, TB.EX: 171890; SIs. Mgr: S. Brager; 
Dist. Mgr: Stuart Brager 

RAYTHEON CO. 465 eerme St; Quincy, MA 02169, Tel: 
617-479-5300, TWX: 710-337-1020; SIs. Mgr: R Whitt 

RAYTHEON CO, Laser Products, 465 Centre St; 
Quincy, MA 02169, Tel: 617-479-5300, TB.EX: 92-3455, 
TWX: 71()'324-6568, FAX: 617-479-5300 (ext 2359); 
~: 1000; SIs. Mgr: a Werschler . 

RAYTHEON CO, Microwave & Power Tube Div. 190 
Willow St; Waltham, MA 02154, Tel: 617'899-&400, TWX: 
710-a24-64OQ, FAX: 617-899-5451; SIs. Mgr:J. Hieber 

RAYTHEON SEMICONDUCTOR, 350 EflisSt; Mountain 
View, CA 94043, Tel: 415-96&-9211, TWX: 91 ()'379-6481; 
FSC No.: 07933; ~: 1200; SIs. Mgr: AI EnarnaIt, Dir. 
Wortdwide Sis.; Dist. Mgr: R Johnson 

780 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 

RAYTHEON/TAG SEMICONDUCTORS LTD, 43 
Third Ave, Burlington, MA 01803, Tel: 617-272-3704 
(3705), TELEX: 988586 TAG SEMI LID UD, ESYlNK: 
62958778, FAX: 617-272-1280; Empl: 7; Sis. Mgr: B. 
Cavender; Dis!. Mgr: Pat Mobilia 

RCA SOLID STATE DIV. See GE/RCA Solid State 
Div. 

RCD COMPONENTS, INC_, 520 E Industrial Pk. Dr. 
Manchester, NH 03103, Tel: 603-669-0054, TELEX: 943-
512 RCD COMP MAN, FAX: 603-669-5455; EmpL: 450 
. . . . . . . . . .... .. . . . . .. . . .. . .. . . ... . . . .. . .. .. A·2042-2043 
Local Sales Offices & Reps 

CA Arcadia, Van Gott & Asscc. ........... 81 &445-9728 . 
CA Burlingame, WllliamJ. Purdy .......... 415-347-7701 
FL Longwood, Beacon ................... 407-332-1940 
IL Barrington, Lancestle SIs. ............. 312-381-6780 
MN Eden Prairie, Twist Co ................. 612-941-2040 
MO Florissant, Delhron .................... 314-839-0033 
NJ Leonia, Peter E Schmitt .............. 201-944-1096 
OH Cincinnati, Campisano ................ 513-574-7111 
TX Dallas, Beacon EIec. .................. 214-437-1505 
UT San Lake City, Sage Asscc. ........... 801-<167-5451 
WA Renton, Excel ........................ 206-277-1940 
WI Colgate, Rep One .................... 414-62s.4016 

Local Distributors 
CA Anaheim, A to Z Iods. ................. 714-634-3620 
CA City ollndustry, nai Elctms. ........... 213-988-8515 
CA San Diego, Neumann Elctms. .. .. . . . .. 619-695-3005 
CA San Jose, Compass Camps. .......... 408-432-7575 
CA San Jose, Passive Technlg. Sis. ...... 408-435-5586 
FL Longwood, Sletco .................... 407-767-0209 
FL Tampa, Replron ...................... 813-854-2358 
IL Hillside, Schuten Elctms. . .. . . . . . . . .. .. 312-449-5430 
IL Lisle, Components, Inc ................ 312-852-7707 
IN Elkhardt, Earlynn Elctms. ............. 219-862-2425 
IN Wakarusa, Earlynn .. .. .. ... .. . .. .. . ... 219-862-2425 
MA Newton, Gr_haw ................. 617-869-8900 
MA Wilmington, Heilind Elctms. ........... 617-657-4870 
MA Wilmington, North Star EIctms. . . . . . . .. 617-657-5155 
MA Worcester, Goghlin ................... 800-922-8565 
MI Livonia, Reptron ...................... 313-525-2700 
MN New Brighton, Parts One ............. 612-633-8079 
NH Nashua, Brevan Elctms. .............. 603-889-7130 
NJ Whippany, ADI .. .. .. .. .. .. .. .. .. .. . ... 201-428-0510 
NY Bohemia, Key Comps.lnc. ............ 516-567-7500 
NY Bohemia, RBO Elctms. .. .. .. .. .. .. .... 516-589-7717 
PA McKean, Advacom ................... 814-476-7774 
PA Reading, BaJbey Elctms. .............. 215-376-7451 
TX Fl Worth, Allied Elctms. . . . . . . . . . . . . . .. 800-433-5700 
WA Redmond, Priebe Elctms. ............. 206-881-2363 
WI Oshkosh, EIctm. Iods. ................. 414-235-8930 

R. C. ELECTRONICS INC. 5386 Hollister Ave, Sle. 0, 
Santa Barbara, CA 93111, Tel: 805-964-6708, FAX: 805-
964-4906; EmpL: 15; Sis. Mgr: Chao-Sun Pang; Dist. Mgr: 
Chao-Sun Pang 

RCL-SHALLCROSS, 195 McGregor Sl, Manchester, NH 
03102, Tel: 803-627-3831, TWX: 71 ()'220-1876, FAX: 603-
623-5610; FSC No.: 01686; Empl.: 400 

RCL-SHAt..LCROSS, INC" u.s. Hwy. 70 East, Smithfield, 
NC 27577, Tel: 919-934-5181, TWX: 51 ()'939-1463, FAX: 
919-934-5186; FSC No.: 54294; Empl.: 150 
....... . .. .. ... .. ... ...... A·1959, 1961; S.1015, 1017 

See RCL-Shallcross for Local Salas Raps. and Distributors 

R-COLUMBIA PRODS. CO., INC. 2008 81. Johns Ave, 
Highland Park, IL 60035, Tel: 312-432-7915, TWX: 91()' 
692-2160; EmpL: 20 

RDI ELCTRNS. INC. 56 Harrison Sl, New Rochelle, NY 
10801, Tel: 914-632-2828, FAX: 914-632-7464; Empl.: 9; 
Sis. Mgr: Barry Miller 

REACTEl, INC. 687-0 Lolslrand La. Rockville, MD 20850, 
Tel: 301-279-5535, FAX: 301-34()'7304; FSC No.: 60458; 
Empl: 30; Sis. Mgr: D. E Claycomb 
Local Sales Offices & Reps 

CA Sunnyvale, ESCO Assocs. ............ 408-745-1410 
FL Clearwater, Srennan Assocs. ......... 813-446-5006 
NJ Keansburg, Reps Five ................ 201-495-2315 
VA Fairfax, Beacon North ................ 703-591-1300 

REAL TIME DEVICES, INC. Matternville Ctr. US 322, Port 
Matilda, PA 18870, Tel: 814-234-8087, TELEX: 4948141 
SEDACOG; Empl: 15 

REBCO INTERNATIONAl, 4960 Minas Dr, San Jose, CA 
95136, Tel: 408-723-2932; Empl: 19; Sis. Mgr: Janice 
Borland; Dist. Mgr: Andrew Real 

RECOGNITION TECHNOLOGY, INC., 160 E Main 81., 
Westborough, MA 01581, Tel: 617-366-4600, FAX: 508-
898-9351; EmpL: 12; Sis. Mgr: JA Maddocus 

RECORDER SYS. DIV., See Gullon Instruments Div. 

RECORTEC, INC., 275 Santa Ana Cl, Sunnyvale, CA 
94086, Tel: 408-737-9441, TWX: 91 ()'379-5022, FAX: 408-
737-8448; Sis. Mgr: R R. Troxell 

RECOTON CORP., 46-23 Crane Sl, Long Island City, NY 
11101, Tel: 718-392-6442, TELEX: 236047 RCTN, FAX: 
718-784-1080; EmpL: 150; Sis. Mgr: Peter Dayton 

REDINGTON COUNTERS, 130 Addison Rd, Windsor, CT 
06095, Tel: 203-888-6205, FAX: 203-888-1591; Sis. Mgr: 
Dennis O'Shea; Dist. Mgr: Dennis O'Shea 

RED SQUARE COMPANY, 11770 Warner Ave., SIs. 226, 
Fountain Valley, CA 92708, Tel: 714-751-1373; Sis. Mgr: 
Ed Burg 

REEVE ELECTRONICS, Mellish E. Murray, 1715 W. 
Carroll Ave, Chicago, IL 60612, Tel: 312-67()'0150; Empl: 
25; Sis. Mgr: Ed Marlinez 

: 1 RIEVES-HOffMAN =. -== DIVISION DYNAMICS CORPORATION OF AMERICA 
==. -=: 

FAX: 717-243-0079 
REEVES-HOFFMAN DIV., Dynamics Corporation 

of America, 400 W. North St, Carlisle, PA 17013, Tel: 
717-243-5929; Empl.: 340; Sis. Mgr: Larry Barbary 
........................... A·1472-1476; C·1624-1626 

Local Sales Offices & Reps 
AZ Phoenix, Chaparral Elctms. ........... 602-252-0897 
CA Culver City, Westaironics ............. 213-641-4123 
CA Mountain View, Peninsula Tech. SIs. .. 415-965-3636 
CO Boulder, RG. Entprs. .... .. .. ...... .... 303-447-9211 
FL Tampa, APM Assocs. ................. 813-886-2457 
GA Duluth, DTM, Inc. ..................... 404-381-5592 
IL Des Plaines, ESCO Assocs. .......... 312-298-5310 
MD Ellicott City, Nelson Elctms. ........... 301-747-7887 
MA Wakefield, H. Jappe Co. .... . .. .. ...... 617-245-9359 
MN Minneapolis, IntI. Elctms. .............. 612-571-0000 
OH Cincinnati, Tri-Sla1e Mk1g. . . . . . . . . . . . .. 513-761-7993 
PA Hatboro, Electro Rep Engrg. .......... 215-674-4421 
TX Irving, Kite Elctms. Sis. ................ 214-438-9336 
Can Rexdale, Ont, Myelco, Inc. ............ 416-674-1636 

REGDON SOLENOID, INC.,401 Plaza Drive, Westmont 
IL 60559, Tel: 312-789-0600, FAX: 312-789-0614; FSC 
No.: 27190; Empl.: 65 ..................... S.'670-167' 

Local Sales Offices & Reps 
AL Decatur, Tenn Tech ................. . 
CA Los ARos, J. W. Wilhoij .............. . 
CA Valencia, DJM Elctms. ..... . 
CT Woodbury, Mark-Rep Assocs. ........ . 
FL Maitland, EIR, Inc. ................... .. 
GA Atlanta, Tenn Tech ................. .. 
IL Downers Grove, Richmar Elect Corp. 

IN Indianapolis, Richmar Elctms. ........ . 
MN Hopkins, S. J. Collins & Assocs. ...... . 
NH Plaistow, Mark-Rep Assocs. ......... . 
NJ Florham Park, Varrelrnan-Gorman Co. 

205-35()'0630 
415-961-3860 
818-362-4309 
203-263-3047 
305-86()'9600 
404-622-5784 

312-968-0118 
317-846-6383 
612-933-7661 
603-382-9563 

. . .. . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . ... 201-992-2505 
NY Binghamton, NHA .................... 607-754-3214 
NY Pittsford, NHA ........................ 716-586-9002 
NC Raleigh, Tenn Tech ................... 919-268-3610 
OH Cleveland, J. N. Bailey ................ 216-892-1510 
OH New Lebanon, J. N. Bailey ............ 513-687-1325 
PA Huntingdon Valley. Edwin Leiby & Assocs. 

• .. . .. .. . . . .. . .. . .. .. . . . .. . . . . . . . . . . ... 215-659-8938 
TN Chattanooga, Tenn Tech. ............. 615-894-3012 
TX Plano, K & H Sales ................... 214-423-6520 
WI Buder, Richmar.EIctms. ............... 414-781-1730 

Local DistJibutors 
CA San Carlos, Logan Eictrn.Supp. . . . . . .. 415-594-0700 
MA Lynn, Land EIctms. ................... 617-592-2220 
NJ Fairlawn, Relay Speciafties ........... 201-797-3313 

REGENCY LAND MOBILE, INC., 7707 Records St, 
Indianapolis, IN 46226, Tel: 317-545-4281, FAX: 317-545-
2170; Empl.: 500 

REGENT CONTROLS, INC. 39 Fanny Sl, P.O. Box 767, 
Shenon, CT 06484-0767, Tel: 203-736-2924, FAX: 203-
736-2928; Empl.: 35; Sis. Mgr: Lora C. Minor 

RELAY 

REHLANDER ASSOCS, lISA Bridge Sl, Beverly, MA 
01915, Tel: 617-922-5961; Sis. Mgr: Michael Rehlander· 

REICH ASSOCIATES, At 4, Box 4620, Lakahills,TX 
78063, Tel: 512-751-3220, TELEX: 358048, ESYlNK: 
62705740, FAX: 512-751-3054; FSC No.: 55916; Empl: 10; 
Sis. Mgr: W. Reich 

RE INSTRUMENTS CORP. 31029 Center Ridge Ad., 
Westlake, OH 44145, Tel: 211>-1171-7617, FAX: 216-871-
4303; EmpL: 15; Sis. Mgr: P. A. Bosworth 

REKCO, INC., See LEM/Rekco 

RELAY SERVICE CO. 1300 N. Pulaski Ad., Chicago, IL 
60651, Tel: 312-252-2700, FAX: 312-252-0300; Empl: 25; 
Sis. Mgr: Chas. H. Badger 

Local Sales Offices & Reps 
CA Santa Cruz, Le Rep .. .. . .. .. .. .. .. .. .. 408-458-0667 
CA Vista, Sado Sis. ....................... 619-941-2654 
CO Broomfield, Sunbird IneIs., Inc. ..... . . .. 303-46().9199 
CO Monurnen~ Sunbird IneIs., Inc. ......... 303-461-2900 
CT Bethany, Raps. Corp. ................. 203-393-0024 

Rll 

Over 
1.000,000 
Terminal 
Blocks 

in Stock. 

lECIRCINICS 

Over 
8.000,000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
ShipfBd the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue. 

Santa Monica, CA 90404 Oakland, CA 94606 

I: RECINGTON 
SENSORS, ENCODERS and COUNTERS 

FULL LINE AUTHORIZED DISTRIBUTOR 

0rt~~ 
ELECTRIC SWITCHES 

INCOIlPOIlATED 

2478 Flelcher Dr., Los Angeles, California 90039·2897 

~:u 800-421-8855 TEL:213-660-1310 
CA:800-252-4640 FAX:213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION-SIOO. FREE CATALOG 31EM on REQUEST 

REDINGTON 
Over 

100,000 
Counters 
in Stock. 

Ov9l' 
8,000,000 
Relays & 
Switc;heS 
in Stock. 

Orders Placed by 3:00 p.m. are 
ShiPfBd the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 781 



RELAY 

IL Woodridge, TrencHronics •..• "....... 31 ~-985-0626 
IN Ft Wayne, Naunas Sis. •..•.••.....••. 219-432-4792 
MA Wellesley. Reps. Corp. ................ 617-237-6476 
NY New Rochelle, Aepco Assocs. ...•.••. 914-235-6405 
OH Goshen, John O. Olsen ............... 513-722-3320 
OH Warfield Hgts., John O. Olsen .•..•.•.. 216-662-3454 
OR Beaverton, Cascade Sis. Co. .•••.•.••• 503-626-7978 
PA Glenside, Shelmar EIcIms. Corp. ...... 215-885-0800 
PA Pittsburgh, John O. Olsen.. ............ 412-279-2550 
lX Lewisville, EIcIm Prod. Reps. ......•.. 214-436-4772 

Distributor 

l orrl~ • l* RE AY"spECIA TIES iNc. 
FAX: 201-337-1862 

RElAY SPECIAlTIES. 17 Raiitan Ad., Qakland, NJ 07436, 
Tel: 201-337-1000, TELEX: 642751; EmpL: 48; SIs. Mgr: 
S. R Gershberg 

................ 603. 609. 621. 622. 643. 
648.659.693.698.717,744,772 

Raco PRODUCTS, 5594 E. Jefferson Ave., Denver. CO 
80237. Tel: 303-75&1143; FSC No.: 14454; Empl: 7 

<D Reliabillty"lncorporaIcd 

FAX: 713-492-0615 
REUABIUTY, INC •• P. O. Box 218370. Houston, lX 

Manufacturers and Sales Offices Directory 
GA Norcross, Milgray .. ... .. .. .. .. .. .. .. .. 404-44&-9777 
IL Arlington Hgts., Milgray ........ , ....... 312-253-1212 
IL Benseriville, Voyager EIctms. '" ...... 312-860-1300 
KS OVerland Park, Milgray . .. .. .. .. .. .. .. . 913-23!Hl8OO 
KS OVerland Park, Sterling EIctms. ....... 913-236-5589 
LA Westwego, Sterling Elctrns. ........... 504-436-1418 
MD Columbia, Mllgray .................... 301-62H1169 
MD Columbia, Sager ...................... 301-995-6580 
MA Wilmington, Heilind EIctms. ........... 617-657-4870 
MA Wilmington, Milgray .................... 506-657-5900 
MA Wilmington, Northstar EIctms.......... 506-657-5900 
MA Woburn, Sterling EIctms. , •... , ... , ... , 617-936-6200 
MI Mt Clemens, Milgray ................. 313-791-8200 
MN Fridley. Sager EIctms.................. 612-571-7766 
MN Minneapolis, Sterling Elctms. .......... 612-831-2666 
NJ Marlton, Milgray ...................... 609-983-5010 
NJ Parsippany. Milgray ................... 201-335-1766 
NJ South Plainfield, Sterling EIctms. •....• 201-769-7000 
NM Albuquerque, Sterling EIctms. ...•..... 505-884-1900 
NY Fanningdale, Milgray ................. 516-391-3000 
NY Happauge, Sager EIcIm SUpp. .... . . . . 516-346-1300 
NY Roches1er. Milgray . .. . .. . .. . .. . .. . .... 716-235-0830 
NC Raleigh, Sager Svc. Plus. .. . .. . .. . .. .. 919-850-9550 
OH Cleveland, Milgray .................... 216-447-1520 
OH Dayton, Koenlke Comps. (KCI) ........ 513-435-5435 
OK Tulsa, Sterling EIctms. ................ 916-883-2410 
PA Trevos, Sager EIcIm Supp. ........... 215-638-7491 
lX Austin, Sterling EIctms. ............... 512-836-1341 
TX Dallas, Force EIctms. ................. 214-247-9955 
TX Dallas, Milgray ....................... , 214-246-1603 
TX Dallas, Stelling EIctms. ............... 214-243-1600 
TX Houston, Sterling EIctms. ..•.......... 713-623-6600 
UT Salt Lake City. Milgray ................ 801-272-4999 
VA Herndon, Sterling Elctms. ............. 703-742-8400 
Can Willowdale, Ont, Milgray .............. 416-756-4481 

RalANCE COMM/TEC. Reliance Electric. P. O. Box 
99502, Cleveland, OH 44199. Tel: 800-245-4501 

Tol~Fr99 engineering Hot Une 800-645-5828, in NY State 
516-586-5566 

Local Sale$ Offices & Reps 
CA Arcadia, Van Got! & Assoc. ........... 816-445-9728 
CA La Jolle, Coastal EIcIm SIs............ 619-459-4148 
CA Santa Clara, Cummings & Assoc. ..... 406-247-8656 
IL Schaumburg, Tech-Tron SIs. .......... 312-843-7530 
NY BuHaIo. NAM Mktg. Grp. .............. 716-834-4300 
NC Kemsville, EHech-Easl .............. 919-996-8885 
AA Ft Smith, Electra Reps ............... 501-452-7822 
CA San Diego, Coastal Sis. .......... .. .. . 619-459-4148 
CO Parker. The Remington Grp. .......... 303-84 H1523 
CT Norwalk, Northeast Reps. ............. 203-886-6030 
FL GasseIberry. Symco .................. 407-695-6010 
IA Davenport, Rush & Wes1 Assocs. ..... 319-386-9494 
KS Olathe, Rush & Wes1 Assocs. ......... 913-764-2700 
MD Gaithersburg, Eltron SIs. .............. 301-963-7082 
MA Hingham, Northees1 Reps. ............ 617-749-8700 
MN MinneapoUs, All Phase .. .. .. .. .. . .. ... 612-835-4940 
Me St Louis, Rush & Wes1 Assocs. ....... 314-965-3322 
NH Nashue, Northeast Reps. ............. 603-860-8199 
NJ Marlton, BGR Assocs. ................ 609-983-1020 
OH Columbus, Baehr Greenleaf & Assocs. 

614-486-4046 
OH Wes1/ake, Baehr Greenleaf & Assocs. 

. .. . .. . .. . .. . .. . .. . . . . .. . . • .. .. . .. .. . .. 216-892-1770 
OR Hillsboro, Temco Northwest .......... 503-649-8375 
PA Evans City. Baehr Greenleaf & Assocs. 

TX Austin, Electra Reps ................ .. 
TX Dallas, Electra Reps ................ .. 
UT Parker. The Remington Grp. ..•..••... 
VA Front Royal, E/tron Sis. .............. . 
WA Kirkland, Temco Nortwes1 .......... .. 
WI Milwaukee, Bert Wartchow Assocs. .•• 
Can Montrea~ EU Manis, Inc. ............. .. 

412-776-2151 
512-339-1163 
214-246-3852 
303-841-0523 
703-635-1933 
206-823-8388 
414-964-0942 
514-861-5571 

RalANCE ELECTRIC CO, Marketing Info Center. REN ELECTRONICS CORPORATION, C.C.G, An 
P.O. Box 99502, Cleveland, OH 44199. Tel: 800-245-4501 Insico Co., 755 New Ludlow Ad., S. Hadlay. MA 01075, 

77218, Tel: 713-492-0550. TELEX: 4620383 RaUl; SIs. RalANCE PLASTICS & PACKAGING. 225 Belleville 
Mgr:LenMoscovitz; Dist. Mgr:J.Marcussen/Steve popst Ave., Bloomfield, NJ 07003, Tel: 201-746-2222, FAX: 201-

Tel: 413-536-1800. TELEX: 315617. FAX: 413-536-9425; 
FSC No.: 70143; EmpL: 75; SIs. Mgr: S. W. Pal, Div. Mgr. 

.. . .. .. ... .. .. . .. . .. .. .. . .. .. .. .. . .. . .. .. .. . .. ... 1)02037 746-5257; EmpL: 60; Sis. Mgr: Hale SmHh 
Local Sales Offices & Reps 

AL Decatur. EI Teeh, Inc. ................. 205-353-7899 
AL Huntsville, EI Tech, Inc. ............... 205-883-5030 
AZ Scottsdale, Electronic Tech. Sis. ...... 602-941-9137 
CA Mountain View. Straube Assocs. •..... 415-969-8060 
CO Denver. AKI Entpr. .................... 303-386-4488 
CT Madison, Omn~Aep .................. 203-421-4581 
FL CleaJwater. Sigma Tech. Assoc., Inc... 813-791-0271 
FL Ft Lauderdale, Sigma Tech. Assoc., Inc. 

.•.. .. .••. ••.•... ... .. . .. ..•..••. .. ..•. 305-731-5995 
GA Ulburn, EI Tech, Inc. .................. 404-584-1236 
II.. Schaumburg, Tech-Tron Sis., Inc. ..... 312-843-7580 
IN Ft Wayne, Jim Finnegan & Co. ....... 219-747-9525 
KS Laneva, Mid Tee ...................... 913-541-0505 
KY Ft Wright, EI Tech, Inc. ............... 806-331-3495 
MD Wes1minster. Eastern Comp. SIs. ....•. 301-875-0626 
MA Burfington, Omn~Aep ................. 617-245-4511 
MI Jenison, R C. Nordstrom ............. 616-457-5762 
MI Southfield, R C. Nordstrom & Co. ..... 313-559-7373 
MN MinneapoUs, George Russell & Assocs. 

....................................... 612-854-1166 
MO St Louis, Mid Tech ............... :... 314-275-8666 
NJ Wes1 caJdwel~ Mariniello Teeh. Sis. ..• 201-226-4418 
NY Rochester. Electra Sis. Corp. .......... 716-427-7860 
NC Raleigh, Electro-Mech ................ 919-790-9300 
OH Columbus, Tom Mulligan & Co. ....... 614-457-2242 
OK Tulsa, Advance Tech. Sis. ............ 916-864-0482 
PA W. Conshohocken, Eastern Comp. SIs. 

AI Cumberland, Omn~Aep .............. . 
TX Austin, Advanced Tech. Sis. ........ .. 
TX Dallas, Advanced Tech. Sis. ........ .. 
lX Houston, Advance Tech. Sis. ........ . 
VA Sterling, Ees1ern Comp. Sis. .......... . 
VA yenton, Ees1ern Comp. Sis. .......... . 
Can Langley. ac. Electro Source, Inc. •••.. 
Can Nepean, Ont, Electro Source, Inc. .••.• 
Can Pointe Claire, Que., Elecb'o Source, Inc. 

Can Rexdale, Ont, Electro Source, Inc. .... 

Local Disttibutots 
. AZ Phoenix, Force EIctms. ..... : ........ . 

AZ Phoenix, SterUng EIcIms. ............ .. 
CA GaIabasas, Milgray .................. . 
CA EI Segundo, Force EIctms. ........... . 
CA North Hollywood, BJ. Wolle co ....... . 
CA San Diego, .Foroa EIctms. ............ . 
CA San Joss, BJ. Wolle Co. ............ .. 
CA San Joss, Force EIctms. ............. . 
CO Englewood, Sterling EIcIms. ......... . 
CT BeIhe~ HeiUnd EIctms. .............. .. 
CT Miltord, Milgray .......... , ........... . 
CT WaiUngford, Sager EIctrL Supp. .. , ....• 
CT Wallingford, Sterling EIctms. •..•.....• 
FL Winter Park, Milgray ................ .. 

215-825-8610 
401-333-2353 
512-487-9209 
214-340-1300 
713-440-3868 
703-444-1069 
703-344-4756 
604-886-2412 
613-592-3214 

514-630-7466 
416-875-4490 

802-437-1060 
602-266-2121 
816-704-0041 
213-772-1324 
213-877-5518 
619-569-9661 
408-371-3443 
406-435-1324 
303-792-3939 
203-797-8600 
203-876-5538 
203-265-4800 
203-265-9535 
407-647-5747 

REMEE PRODUCTS CORP. 41 Bridge St, Florida, NY 
10921. Tel: 914-651-4431. TELEX: 64-6715. FAX: 914-
651-4160; FSC No.: 4A362; EmpL: 135; SIs. Mgr: Ken 
Pimental; Dist. Mgr: Ken Pimental 

REMTEK CORPORATION. 46107 Landing Parkway. 
Fremont, CA 94538, Tel: 415-490-3999. FAX: 415-659-
1849; EmpL: 40; SIs. Mgr: Robart A Wold; Dis/, Mgr: 
Robert T. Collins ............................... C·I701 

Local Sale$Offices & Reps 
AZ Tempe, Rich Sis. Co. .. .............. . 
CA Fallbrook, Gary ChilCOte Assocs. .•..•. 
CA Fremont, Nicor-I/ .................... .. 
CA Fremont, Rerntek Corp. .............. . 
CA Montrose, Signal Entprs. ............ .. 
CO Boulder. R F. Mayo & Assocs. ....... . 
FL Dearfield, Brandal Stephens ........ .. 
GA Marietta, Aemtek Corp. .. ............ . 
IL Deerfield, Flaharty-Haines .......... .. 
IN Ft Wayne, Hoyle Assocs. ........... .. 
KS OVerland Park, Spectrum Sis. .....•... 
MA Clinton, Browning & Naughton .....•.• 
MI Binningham, Forand SIs. Co ....•...... 
MN Eden Prairie, EMf Engrg, ........... .. 
NJ Hicksville, J-Squara Mktg. ........... .. 
NY Rochester. L-Mar Assocs. ... , ........• 
OH Cleveland, Versatron ............... .. 
OR TuaJatin, Nicor-I .................... .. 
PA TeHord, DaIbrook .................... . 
TX 0aIIas, R D. Spooner ............... .. 

602-966-7787 
619-726-7678 
415-490-5975 
415-490-3999 
816-957-0640 
303-442-2155 
305-427-8558 
404-977-1630 
312-946-7800 
219-465-6433 
913-648-6811 
617-365-6365 
313-644-0087 
612-934-4147 
516-935-3200 
716-323-1000 
216-581-0090 
503-692-0421 
215-723-3300 
214-357-6636 ' 

RENARD MANUFACTURING COMPANY. INC, 3131 
N.W. 79th Avenue, Miam~ FL 33122-1011. Tel: 305-592-
1500. TELEX: 989326, ESYLNK: 62929141. FAX: 305-593-
9990; Sis. Mgr: S. Simerly 

RENCO. Robbins & Myers, 26 Coromar Dr. Gokita, CA 
93117-3094, Tel: 805-966-1525. TWX: 910-334-1180; 
FSC No.: 34479; EmpL: 100; SIs. Mgr: Sid Russell; Dist. 
Mgr: Sid Russell 

FAX: 516-586-5562 
RENCO ELECTRONICS, INC •• 60 Jefryn Blvd., East, 

Deer PI<., NY 11729. Tel: 516-586-5566, 1-800-645-5828, 
TELEX: 220-883; FSC No.: 14778; EmpL: 200; SIs. Mgr: 
Edward W. Rensing; Dis!. Mgr: Rhonda Rizzo 
.............................. A·1293-1297,2435-2439 

REPRODUCTION TECHNOLOGIES INC. Dept EM, 
P.O. Box 790, Bristo~ IN 46507-0518, Tel: 219-846-5233. 
TELEX: 510 600 2378 RT I; EmpL: 10; Sis. Mgr: Maxine 
Beasay 

REPUBLIC ELECTRONICS CO, 200 Wireless Blvd., 
Hauppauge, NY 11788. Tel: 516-273-9800. TELEX: 96-
1460; FSC No.: 95750; Empl: 145; SIs. Mgr: Sy Newman 

RESDEL ENGRG. CORP. Resdellnds., 300 E. Uve Oaf< 
Ave., Arcadia, CA 91006, Tel: 213-664-2600. TWX: 910-
582-3219; FSC No.: 10412; Empl: 225 

RESEARCH DEVICES. The American Optical Corp. 
121 Ethel Rd., Piscataway. NJ 08856, Tel: 201-572-4600. 
TELEX: 467058, FAX: 201-572-4808; EmpL: 25; SIs. Mgr: 
Michael Schneider 

RESEARCH SPECIAliSTS. 1816 Settlers OVal, 
Cleveland, OH 44145, Tel: 216-871-8909; EmpL: 10; SIs. 
Mgr: Tim Howard 

RESISTANCE TECHNOLOGY INC., 1260 Red Fox Ad., 
St Pau~ MN 55112, Tel: 612-636-9770. FAX: 612-636-
8944; SIs. Mgr ~ T. Michael Fenis 

0res;stors, inc. 

FAX: 312-863-4272 
RESISTORS, INC. 5226 W. 26th St, Chicago, IL 60650. 

Tel: 312-652-7555; Empl: 35; SIs. Mgt: Marlene Pingel 
................................................. A·2040 

/..DCa1 Sale$ Offices & Reps 
CA Santa Clara, K M Entprs. ....... .. . .. .. 406-986-1458 

o 
FAX: 408-982-0210 

RESONANT POWER TECHNOLOGY. 3350 Scott 
Boulevard, Bldg.5302 Santa Clara, CA 95054. Tel: 406-
982-0200; FSC No.: OBZ13; EmpL: 10; SIs. Mgr: Dan H. 
Burgoon .. . .. . .. . .. . .. .. . .. . ... .. .. .. . .. .. 1)02038-2039 

782 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory RITTAL 
LooaI Sales Offices & Reps 

FL Land a Lakes, AI'S Power Source .. " 813-996-2583 
NH Salem, OEM Marketing & Sales ....... 603-893-0009 
TX Richardson, Jim Gray & Associates '" 214-699-9976 

REVERE CORPORATION OF AMERICA. 845 N. 
Colony Ad, Walfinglord, CT 06492, Tel: 203-269-nOl, 
TELEX: 96-3482, TWX: 71 Q-476-3197; Empl: 389; SIs. 
MgT: R Paukstys 

RFI CORPORATION, 100 E. PineAire Dr, Bay Shore, NY 
11706, Tel: 51&-231-6400, TWX: 510-227-6233, FAX: 51&-
231-6465; FSC Il10.: 13819; Empl: 250; SIs. Mgr: Dave 
Aad10rd ........................................ A-1667 

LooaI Sales Offices & Reps 
AI. Huntsville, Murcoia Corp. ............. 205-539-8476 
AZ Scottsdale, Williarn&-Assocs. .......... 602-947-4297 
CA Alhambra, MoW. Riedel Co. ............ 213-283-7694 
CA Moun1ain VIew, Peninsula Tech. Sis... 415-965-3638 
CO Commerce City, WiIUams Assocs. .. . . . 303-289-5647 
Fl Cteerwater, Tech-Rep Assocs. ........ 813-572-9900 
Fl Ft Lauderdale, Tech Rep Assocs...... 305-791-2708 
FL MerritlIsIend, Tech-Rep Assocs. ...... 407-453-3313 
FL Winter SprIngs, Tech-Rep Assocs. .... 407-699-4010 
IL Palatine, Technlg Sis., Inc. ............ 312-991-6600 
IN Fort Wetp1e, Denton Mktg.,Inc. •.•..... 219-486-0665 
IA Cedar Rapids, Ensco-Rep ............ 319-39&-1109 
KS Countryside, Ensco-Rep .............. 913-384-0840 
KS WIChita, Ensco-Rep ................... 31&-683-1070 
MD Rockville, Mechtronics SIs. ............ 301-340-2130 
MO Maryland Heights, Ensco-Rep ........ 314-423-3935 
NH Hudson, EMC Sis., Inc. .. .. .. .. .. .. .... 603-889-5751 
NJ Cherry HiI~ H.J. Whtte Co. . . . . . . . . . . . .. 609-428-4544 
NM Albuquerque, WiIUarn&-Assocs. ....... 505-255-1638 
NY eunaro. Upstate Engrg. Sis. ........... 71 &-632-0011 
NY Greet Neck, Trionic Assocs. .......... 516-46&-2300 
NY Rochester, Upstate Engrg.S1s. . . . . . . . .. 71 &-225-2383 
NY Utica, Upstate Engrg.S1s. .............. 315-797-6721 
NC Winston-Salem, Muroota Corp. ........ 919-722-9445 
PA Glenside, Koebert Assocs.,Inc. ........ 215-887-2310 
TX Garland, McBride Sci. Sis. ............ 214-494-5000 
UT Sah Lake City, Williams Assocs. ...... 601-485-6511 
WA Ballevue, Quest Mklg. ................ 20&-747-9424 
WI Milwaukee, Technlg Sis., Inc. ......... 414-964-5015 
Can Neapean, Ontario, Norgay Entprs. Ltd. 

....................................... 613-723-1858 
Can New Westminster, ac, Norgay En1prs. Ltd. 

................................ '" . ... 604-524-6910 
Can Richmond ac., Norgay Entprs. Ltd. ... 604-275-1121 
Can Toronto, Ontario, Norgay Entprs. Ltd.. 41&-259-9663 
Can Westmount, Quebec, Norgay En1prs. Ltd. 

.•....... '" .••........•..•..••.•...... 514-932-3233 

RF INDUSTRIES, centronics, 10040 Mesa Rim Ad, San ' 
Diego, CA 92121, Tel: 619-587-()656, FAX: 619-587-0049 

RFL INOS, INC, (DBA) Dowty EIctms. Co, PO Box 250 
Prospect St, Brandon, VT 05733, Tel: 602-247-6811, FAX: 
602-247-3946; Empl: 130; Sis. Mg,: Dan Boutin; Dist. 
Mg,: Dan Boutin 

RF MONOLITHIC5, INC, 4441 Sigma Ad, Dallas, TX 
75244, Tel: 214-233-2903, T8..EX: 463-0088, FAX: 214-
387-6148; FSC Il10.: 2U874; EmpL: 90; SIs. MgT: C. Baker, 
T. Hinkle, W. Spurgeorr 

RF. POWER LABS, 22125 17th Ave. s.f, , Bothel~ WA 
96021, Tel: 20&-481-8633, T8..EX: 32-1042, FAX: 20&-
48&-1002; FSC Il10.: 057143; Empl: 17; SIs. Mg,: Glenn 
Kalmus 

RHG ELECTRONICS LABORATORY, INC, Adams 
Russel~ 161 E. Industry Ct, Deer Park, NY 11729, Tel: 
51&-242-1100, TWX: 510-227-6083, FAX: 51&-242-1222; 
EmpL: 214; SIs. MgT: David E. Krautheimer 

FAX: 714-896-0971 
RHOMBUS INDUSTRIES, 15801 Chemical Ln, 

Huntington Bch., CA. 92649-1595, Tel: 714-896-0960, 
TWX: 91 0-596-1826; EmpL:60; SIs. MgT: L G. Luthy; Dist. 
MgT: L G. Luthy .......................... A-1622-1626 

LooaI Sales OffICeS & Reps 
AI. Huntsvilt&, CMR Cross Assocs. ..••.•. 205-683-5991 
AZ Tempe, A-5 Company ................ 602-98&-4923 
CA Escondido, Cimlla Sis., Inc. .. ... .. .. .. . 619-743-3015 
CA Santa Clare, WesIrep ................. 408-98&-8833 
CO Plllker, A-5 Co. ....................... 303-841-3651 

FL Orlando, Perrott Assocs., Inc. ....... .. 
10 Boise, Csscade Comps. ............. . 
IL Chicago, Rendell Sis. Co. ........... .. 
MA Malden, J. K Assocs. ............... .. 
MI Warren, D.E.M. EIcIm Sis. ........... .. 
MN Eden Prairie, EIecIro-Mark, Inc. •..••••• 
NJ leonia, Paler E. Schmitt Co. ......... . 
OH Clevelend, JMK EIctms. .............. . 
PA Phoenixville, Henry G. Richter, Inc. ..•. 
TX Austil\ Space EIctms. ................ . 
TX Houston, Space EIctms. ............ .. 
TX Irving, Space EIctms. ................ . 
Can Toronto, Ont, True North Techn\g., Ltd. 

LooaI Distributors 

407-29&-7748 
20&-343-9866 
312-539-1820 
617-321-2922 
313-595-9444 
612-944-5850 
201-944-2806 
21 &-86&-71 00 
215-495-6176 
512-34&-2215 
713-26&-9245 
214-251-3638 

41&-744-2233 

CA Chatsworth, Sterling EIctms. .......... 81 &-407-8650 
CA Costa Mesa, Eric EIctms. ............. 714-751-1185 
CA Manhattan Bch., Prime Electro Prods. 

CA 
CA 
CA 
CA 
CA 
MA 
MN 
NJ 

Milpitas, California C8pacit0r, Inc. .•... 
San Diego, Sterting Elctms. .......... . 
San Jose, Eric EIctms. .............. .. 
Tustil\ Image EIctms. ............... .. 
Tustil\ Sterling EIctms. .............. . 
Danvers, Nu Horizons Elctms. Corp. .. 
MinneapoUs, Stark EIctms. Supp •.•.... 
Pine Brook, Nu Horizons EIctms. Corp. 

NY Amityville, Nu Horizons EIctms. Corp. 

213-379-3842 
600-624-9579 
619-271-6558 
408-432-1111 
714-259-0900 
714-259-0900 
617-7n-8800 
612-332-1325 

201-882-6300 

....................................... 51&-226-6000 
NY E. Rochester, Nu Horizons Elctms. Corp. 

.. .. . . .... .. . .. .. .. . . .. .. .. . .. . . . .. .... 71 &-24&-5960 
WI Mequon, Taylor Elec. Co. ............. 414-241-4321 
Can Nepean, ant, Carsten Elctms. Ltd. .... 613-72&-9250 
Can Scarborough, ant, Carsten EIctms. Ltd 

NY New York, Morgan EIctms............. 51&-549-5180 
NC Raleigh, Elfeclive Mklg. ............... 919-893-9650 
OH Cleveland, carter, McConnic & Peirce 

. .. •. .. . .. . .. . .. .. .. .. . .. .. .. . .. .. .. .. • 216-826-0400 
OH Dayton, carter, McConnic & Peirce •.. 513-83&-0951 
OH Pittsburgh, Certer, McConnic & Peirce 

CA Santa Ana, VA EIctms. .............. .. 
PA Philadelphia, Jacobsen Assocs. ...... . 
TX Dallas, Bany Sis. .................... . 
TX Houston, Bany Sis. ................. .. 
UT Salt Lake CRy, J. F. Hurlbut Co. ...... . 
CO Denver, J. F. Hurtbut Co. ............ .. 

LooaI Distributors 
CA Los Angeles, Electric Switches ...... . 
NY Huntington Station, Morgan EIctm. Sis. 

412-826-3800 
714-558-1295 
215-674-2937 
214-234-0255 
713-784-5860 
801-595-8818 
303-279-n96 

213-660-1310 

51&-549-5180 

."'IIL 
FAX: 513-399-0500 

RmAL CORP., 3100 Upper Valley Pike, SprIngfield, OH 
45504, Tel: 800-637-4425, TELEX: 241 354; EmpL: 60 
................................................. C-1086 

LooaI Sales Offices & Reps 
CA Anaheim, Rittal Corp..John Aram ..... 714-527-7337 
CA San Diego, Rittal Corp.-Dave Glassner 

....................................... 41&-495-n05 CA San Jose, RittaI Corp.-Aay Snyder ... . 
619-272-2287 
408-258-6968 
303-762-9576 
203-589-1134 
813-747-1891 
404-932-1106 

Can St Laurent Que., Carsten EIctms. Ltd. 
. .. .. . .. .. . . . . . .. .. . .. . . . .. .. .. . .. . .. .. 514-334-8321 

RICHARD HIRSCHMANN OF AMERICAN, See 
Hirschmann 

CO 
CT 
FL 
GA 
IL 

Uttleton, EIctm. Comp. Sys. ......... .. 
Bristo~ Rittal Corp.-David Joy ........ . 
Bradenton, RittaI Corp..Qaig Tasefl '" 
BuIord, Lakewood IneIs. Int'l .•.•.•.•.. 
Downers Grove, Rockford Controls Co. 
. .. . . .. .. .. • .. .. .. • .. .. .. . .. .. .. .. .. .. . 312-960-2048 

RICHARD-LEE CO, 3 Quine St, Cranford, NJ 07016, Tel: IN Indianapolis, RockIord Controls Co. ... 317-876-3380 
201-27&-0710, FAX: 201-276-6179; Empl: 13 KS Shawnee Mission, H & H Vega Sis. Assoc. 

RICHARDs, ARKLA Y S, CO., INC, 72 Winchester St, 
Newton Highlands, MA 02161-1793, Tel: 617-527-4385, 
FAX: 617-964-3746; SIs. Mg,: L K Richards 

RICHARDSON ELECTRONICS, L TO, 4OW267 
Keslinger ReI., LeFox, IL 60147, Tel: 800-323-1no, 312-
232-6400, T8..EX: 283461RichEleclFox, FAX: 312-20&-
2550; FSC Il10.: 5l604; ErnpL: 625; Sis. Mg,: William 
Burton; Dist. Mgr: William Burton 

RICHCO PlASTIC CO, P.O. Box 804238, Chicago, IL 
60680, Tel: 312-539-4060, TWX: 910-221-1938, FAX: 312-
539-6nO; FSC Il10.: 08915; EmpL: 250; SIs. Mg,: Ted E. 
Pavoris; Dist. Mg,: Ted Pavori. 

RIDGE TOOL CO, Sub. Emerson Elec. Co, 400 Cialk 
St, Elyria, OH 44038, Tel: 21 &-323-5581, T8..EX: 0243420, 
FAX: 216-323-5204 

FAX: 308-235-2609 
RISK, GEORGE, INDs., 802 s. Elm St, Kimbal~ NE 

69145, Tel: 30&-235-4845, TWX: 910-620-9040; FSC Il10.: 
24229; EmpL: 126; Sis. Mgr: Marge Elliott; Dist. Mg,: 
Merge Elliott....... .. •.•.••.•• . .• . .•.. .. .•.. .. .. a-1883 

LooaI Sales Offices & Reps 
AI. Huntsville, ElfecUve Mktg. •.. . . . . . . . . .. 205-233-2644 
OR Portlend, Advanced Power Prods. •. . .. 503-64&-0994 
AZ Phoenix, J. F. Hurlbut Co. ............. 602-952-2079 
WA Seeltle, Advanced Power Prods. ...•.• 206-685-0881 
DC Washington, Tech Reps, Inc. ...•..•..• 703-370-2600 
FL Ft Lauderdale, Newel~Hynee Assocs. 

.................................... '" 305-429-3207 
GA Atlanta, Effective Mktg. •.•.••. , . • • . . . . • 404-948-6023 
CA San Jose, Context Engrg. Co. ......... 408-748-6676 
IL Chicago, Chadra-Shilke & Assocs. .... 312-653-8126 
IN Indianapolis, Certer, McCormic & Peirce 

....................................... 317-244-1685 
KS WIChita, Buckman & Assocs. .•...•.... 31&-267-2052 
MA Boston, Jodan Technlg •• .••• •. . .•.•.. 617-863-8898 
MI Detroit, carter, McConnic & Peirce .... 313-4n-7700 
MN Minneapolis, Holmgren Assocs. ....... 612-78&-7641 
MO St Louis, Buckman & Assocs. ........ 314-947-4727 

•.•......•.•...•........•........•.•.•. 913-432-6363 
MI Brightol\ Rittal Corp./ChUCk Marino .. 313-229-7072 
MN Shoreview, Ten-Tech ................. 612-481-()274 
MS Jackson, Doby Assoc. ................ 601-981-1138 

FREE CATALOG 

Quality 
Delay 
Lines 

Competitive 
Prices 

• Delay Lines (active, passive) • Trans
formers (switching type, all ferrite con
structions) • Inductors (ferrite construc
tions, powde~ iron). Other Specialty 
Magnetics • Military Magnetics 
USA (714) 336-3561 TLX: 910-595-
1578 FAX#(714) 337-2155 DATAN US 
LKARW 
HONG KONG 5-623858 or 5-648477 
TLX: 780-76336 DATAN HX FAX #5-
657214 

(jD Datatronics 
A O:VISION Of DAIAMAX ELFCIPONICS 
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RnTAL 
Me> Sl Charles, Power Transmission Sys. 

.•••.•...•...•.......•..••......•...... 314-92&-1750 
NJ clifton, RD.L Sis. Co. ..••...•..•....•. 201-34G-1515 
NY N. ~ Lachut EIecl Sis. .....•.. 315-458-6629 
NC ChartoIte. RlItaI Corp.-Doug YInger ••• 704-597-7210 
OH Cleveland, RlItaI Corp.-Dwight Patterson 

..•••.••.••..•.•..•..•....•.•...•.• : ..• 21&-251-4676 
OH Columbus, RlItaI Corp.-8coII Puderbaugh 

..•.............. .•.........•...•...•.. 614-764-1108 
OH Springfield. RiItaI Corp.-Hdqrs. .•.•.... 513--325-1141 
OR Portland, J.A. Gum Assoc. ...•.••.••.• 503-~154 
PA Phi~ia, RlItaI Corp.-Rich EngrlSh 

..•..•....•..•...•..•...•.•.••..•.•..•. 215-827-0928 
PA Pltlsburgh, Madi&-Paul Assoc. •.•.•..• 412-331-3121 
AI Cranston, RiItaI Corp.-Greg Demirjian 

.•.•.•••.•••.••..•...•..•.......•••.••. 401-942-3344 
TX Dallas, The Power Connection ..•..•.• 214-357-8207 
VA MechanicsvIlle, RB. Marsland Assoc. 

••..... .........•..•....•..•.......•... 804-746-5770 
Can Toronto, Werner PIscheWTS Engrg. •• 416-842-8680 

/~/ 
FAX: 519-696-2670 

Rnz ELECTRONICS/RELCO, 196 Queen Sl No, New 
Dundee, Ont, Canada NOB 2EO, Tel: 511H196-2616; 
Err1JI.: 30; SIs. Mgr: Leonard Snow; DIBt. Mgr: Leonard 
Snow ................................ Co1087; 002041 

Local SsJes Offices & Reps 
CA Aedondo Bch. •.•..••.••••.•••.••.•••. 213-318-9601 
CA Torrance, u.s. Power Converting Co. 

.•.••..•....•.....•..•..•.•.......•.•.. 213-31EHl984 
Can New Dundee, Ont, Ritz EIcIms. ....... 511H196-2616 

Local Distributots 
CA Redondo Bch. •.••..••.••••••..•••.•.. 213-318-9601 
CA Torrance, Leonard Snow & Assocs./US Power 

.••...•..•.•..•......•..• :........ ..... 213-31EHl984 
Can New Dundee, Ont, Ritz EIcIms. •..•.•. 511H196-2616 

RLC ELECTRONICS, INC. 83 Aadio Cir. Mt Kisco, NY 
10549, Tel: 914-241-1334, TWX: 710-571-2103, FAX: 914-

, 241-1753; FSC No.: 12598; EmpL: 75; SIs. Mgr: Philp H. 
wright; DIBt. Mgr: Henry D. Nbbe 

Manufacturers and Sales Offices Directory 
RMC POWER SEMICONDUCTOR, BBC,2150 w. 6th 

Ave., Broomfield, CO 60020, Tel: 303-469-1983, 1-600-
992-0312, TB.EX: 299745, FAX: 303-469-6394; EmpL: 16; 
SIs. Mgr: Dave WhiWomb; DIBt. Mgr: Dave WhiWomb 

RMF PRODUCTS, INC., 1275 Paramount Pkwy. P.D. Box 

ROCKWELL INT'L:SEMICONDUCTOR PRODUCTS 
. DIVISION, 4311 Jamboree Ad, Newport Beach, CA 
92660, Tel: 714-633-4600, TWX: 910-591-1698; FSC No.: 
34576; EmpL: 1995; SIs. Mgr: Jack OIdwey,.[)Ir, of Sis.; 
DIBt. Mgr: K Reutemann 

520, Batavia, L 60510. Tel: 312-879-0020, FAX: 312-879- RODANN ELECTRONICS MFG. CO. 133 S. area Blvd, 
6749;EmpL: 11; SIs. Mgr: R Frieders ......... Co1813 Brea, CA 92621, Tel: 714-52&-1301; SIs. Mgr: Alex 

Skarbek 
RMS COMPANY, Connector Division, 980 Osborne Ad, 

Minneapolis, MN 55432, Tel: 612-766-1520, FAX: 612- RODELCO ELECTRONICS CORP. 111 Haynes Ct, 
766-1771; EmpL: 50; SIs. Mgr: Jack M. Lundeen Ronkonkoma, NY 11779, Tel: 516-96H)900, FAX: 51&-

RMS TECHN. 11633 Canon Blvd., Ste 100. Newport News, 
VA 23601, Tel: 604-673-0100. FAX: 604-673-1512; FSC 
No.: 59606; Err1JI.: 42 

ROANWELL, 160 Varick St, New York, NY 1 0()14, Tel: 212-
989-1090, TWX: 710-581-6555, FAX: 212-989-3265; FSC 
No.: 62872; EmpL: BO; SIs. Mgr: Rey Lefebvre; DIBt. Mgr: 
Rey Lefebvre 

FAX:408-7~1521 
RO ASSOCIATES, INC., 246 Caspian Dr. Box 61419, 

Sunnyvale,CA9408B, Tel: 40&-744-1450; FSC No.:2423O; 
EmpL: 90; SIs. Mgr: R D. Okada •.•.....• 801028-1030; 

002042-2045 

Local SsJes Offices & Reps 
AI. Huntsville, Lee 'Assocs. •.....••....... 205-533-5896 
AZ Phoenix, Tech. SIs. Inc. ............... 602-246-1614 
CA Los Angeles, WeetCoast Reps. .•. . . • . 714-558-6100 
CA San Jose, P & M EIcIms. ............. 4O&-287-C)402 
CO Denver, F.G. Mktg. .................... 303-795-9176 
DC Washington, Gens & Pugh .•..... . . . . . 703-527-3262 
FL Ft lauderdale, Panamlech ........... 305-587-3769 
FL Orlando, Penarntech ... .. .. .. .. .. .. ... 407-679-5506 
N. Chicago, Mar-ilOll Assocs.lnc. ........ 312-675-6450 
KS Lenexa, Midtec ....................... 913-54H)505 
MO Baltimore, Gens & Pugh .............. 703-527-3262 
MA Boston, Power Factor .. .. .. .. .. .. .. ... 508-234-6415 
MN MiMeapoIis, A J Inc. .................. 612-866-3661 
NM Albuquerque, Fry-Gates,Inc. .......... 505-262-1525 
NY Mt Vernon, Sonkin Assocs. ........... 914-961l-B262 
OH Centerville, 0meiJa Sis., Inc. ;......... 513-434-5507 
PA Philadelphia, Gens & Pugh ........... 215-699-6656 
TX Dalles, EII;Irry Sis. ..................... 214-234-0255 
TX Houston, EII;Irry Sis. ................... 713-764-5860 
WA Seet\Ie, West Coast Reps. ............ 2O&-B23-4493 
Can MIssIsauga, ant; T. W. Wilson Sis. .... 41&-677-6200 
Can Vancouver, BC, Tracan EIctm. Weetem Lid. 

.. .... ... .. .. . .. .. .. .. . .. .. .. .. .. .. .. .. 604-964-4141 

ROBBINS & MYERS/ELECl'RCH)RAFT, 6950 
Washington Ave. So., Eden Prairie, MN 55344, Tel: 612-
942-3600, FAX: 612-942-3636; SIs. MgT: Harry Webber 

ROBERT SHAW INSTRUMENT DIV. Kendall Lane, 
Natick, MA 01760, Tel: 617-875-9711, TWX: 710-346-
0398, FAX: 617-872-6437; EmpL: BOO; SIs. Mgr: Devid 
LeBlanc 

ROBINSON-HALPERN PRODUCTS, Transicoi~ Inc., 
One Apollo Ad, P.O. Box 248, Plymouth Meeting, PA 
19462-0248, Tel: 215-625-9200, TWX: 510-660-9200, 
FAX: 215-834-1917; FSC No.: 12400; EmpL: 60; SIs. Mgr: 
Robert C. Rehbom, Prod. Mgr. 

981-1792; EmpL: 44 ' 

ELECTRONICa.INC. 

FAX: 415-326-1993 
ROD-L ELECTRONICS, INc.. 923 Hamilton Ave., Menlo 

Park, CA 94025, Tel: 415-322-0711, TWX: 296210; EmpL: 
20; SIs. Mgr: Tom Cooke ................ 001338-1338 

Locel SsJes Offices & Reps 
CA Menlo Park, ROD-L (factory) .......... 415-322-0711 
CO Conifer, e-gy Equip. SIs. •••..•.•••.• 303-972-3335 
IL Elk Grova, Loren Green Assocs. ...... 312-593-0282 
IN Indianapolis, Loren Green Assocs. .... 317-293-9827 
KS Lenexa, MidIec Assocs. ............... 913-541-()505 
MD Cockeysville, Sci. Aeps. ............... 301-321-1411 
MA Aeading, SctoeInfein Assocs. .......... 617-944-2304 
MI DeIroiI, Micro Sis ..................... 313-464-4520 
MN Mmneapolls, Hei-Ue Sis.............. 612-861-6051 
MO Sl Louis, Midtec Assocs. ............. 314-275-8666 
NJ Fairfield, Addem Sis. .................. 201-862-0993 
NJ Pennsauken, Sci. Reps. ............... 609-662-5222 
NY De WdI, DB Assocs. .................. 315-44&-0220 
OH Centerville, Micro Sis. ................. 513-433-6171 
OH N. Olmsted, Micro Sis .. .. .. .. .. .. .. .. . 21&-734-3080 
OK Tulsa, SpeWs Sis ................... : 91&-663-7188 
OR Beaverton. Core " MkIg .. .... .. .. .. .. • 503-641-0877 
TX EI Paso, Venturasearch .. ............. 91s-594-4094 
TX Houston, SpeWs Sis. ................. 713-270-6212 
TX Ak:hardsan, Spectra Sis. •.••.•...•..•• 214-234-3600 
VA Fairfax, Sci. Reps. .................... 703-385-0600 
WA Redmond, Core "Mktg ............... 206-665-4344 
WA Spokane, Core U Mktg ................ 5OIHl22-2971 
wv Pittsburg, Micro Sis ................... 412-471-0105 
Can Onterio, Webeter Ins\rs. Lid. . . . .. . .. . . . 416-625-0600 

Locel Distributots 
CA Menlo Park, RcxH. (Factory) •. ....•... 415-322-0711 
can Onterio, Webeter Instrs. Lid. . . . . . . . . . . . 416-625-0600 

ROEAN INDUSTRIES, INC. 12970 Branford, Ste. C. 
Pacoima, CA 91331, Tel: 81&-767-7047, FAX: 81&-766-
4974; EmpL: 8 

ROGAN, 3455 Woodhead Dr. NorthIlrook, IL 60062, Tel: 
312-49&-2300, 800-423-1543, FAX: 312-49&-2334; FSC 
No.: 86797; EmpL: 100; SIs. Mgr: D. Pelletier; DIBt. Mgr: 
D. Pe!Ie\ier 

ROGERS CORP. DIV. POWER OISTBN.DlV. 5750 
East McKellips Ad, Mesa, AZ B5205, Tel: 602-830-3370. 
FAX: 602-830-3370 

ROGERS CORPORATION, Circuit Co~ Div. 
2400 S. Rooseveft St, T~ AZ B52B2, Tel: 602-967-
0624, FAX: 602-867-9385 

ROBINSON NUGEN:r, INC. BOO East 6th St, New Albany, ROGERS CORPORA11ON, Circuit Materials Div. Box 
IN 47150, Tel: 812-845-0211, TWX: 81~54O-4082, FAX: 4000, Chandler, AZ 85244, Tel: 602-963-4584, FAX: 602-
812-945-0804; EmpL: 567; SIs.Mgr:TerryJohnson; DIBt. 732-8381 
Mgr: VIc Siccone 

ROBISON ELECTRONICS, P.O. Box 8121, San Luis 
Obispo, CA 93403-8121, Tel: 605-544-6000, FAX: 605-
544-6091; FSC No.: 19060; EmpL: 45 

ROGERS CORPORATION, Flexible 
Interconnections Div. Box 700. Chandler, AZ 85244, 
Tel: 602-963-4584, TELEX: 140-223, TWX: 91Cl-95O-1961, 
FAX: 602-78&-8490; SIs. Mgr: DerreI Brasch 

ROCHESTER INSTRUMENT SYSTEMS, 255 N. Union ROGERS CORPORATION, Microwave Materials 
St, Rocheeter, NY 14605, Tel: 71&-263-7700. TB.EX: Div.l00S.RooseveftAve.,ChandIer,AZB5244, Tel: 602-
978457, TWX: 62971, FAX: 71&-262-4777; EmpL: 330 961-1382, FAX: 602-961-1302 

ROCKLAND INSULATED WIRE & CABLE. 87 ROGERS coRPORATION, Molding Materials Div. 
Broadway, Haverstraw, NY 10927, Tel: 914-429-3103, P.O. Box 550, Manchester, CT 06040, Tel: 203-646-5500, 
FAX: 914-947-1712; FSC No.: 12111 FAX: 203-646-5503 

ROCKLAND SCIENTIFIC CORPORATION, 10 Volvo ROGERS CORPORATION, Soladyne Div. 7447 
Dr. Rockland IndI. PI<, Rockleigh, NJ 07647, Tel: 201-767- ConvoyCt,San DIego,CA92111, Tel: 61&-279-7872, FAX: 
7goo, TWX: 710-991-9852, FAX: 201-767-1B90; EmpL: BO; 61&-277-9105;FSC No.: 55655; SIs. Mgr: Dele Reed; 
SIs. Mgr: M. Schiavone DIBt. Mgr: Aick Jansen 
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Manufacturers and Sales Offices Directory SAIA I 

ROGERS CORP, One Technology Dr, Rogers, CT 06263, 
Tel: 203-n4-9605, 1WX: 71tl-448-OO47; EmpL: 2500; SIs. 
Mgr; Paul L Anderson 

RUNDEL PRODS., Allied Control 100 Relay Ad, IL Rosemont, Advent EIctms. ............ 312-297-6200 
Plantsville, CT 06479, Tel: 203-621-6nl, FAX: 203-621- IN Indianapolis, Advent EIctms. .......... 317-872-4910 
4932; FSC No.: 02288; SIs. Mg,; MA. Freyermuth; Dist. IA Cedar Rapids, Advent EIctms. ........ 319-363-0221 
Mg,; R.E. Munson ........................ a.1832-1833 MA Billerica. A W. Mayer ................. 617-229-2255 

ROHDE & SCHWARZ. INC, 4425 Nicole Drive, Lanham, 
MD 20706, Tel: 301-459-8800, FAX: 301-459-2810; FSC 
No.: 82199; EmpL: 65; Sis. Mg,; Devid R. Cook 

LooaJ Sales Offices & Reps MA 
MA 

Danvers, Generation EIctms. .......... 617-7n-4866 
Middleboro, Glynn EIctms. ............ 617-1147-4282 CT Plantsville, Allied Control ............. 203-621-6n1 MI 
Farmington Hills, Advent EIctms. ...... 313-4n-1650 

ROHM CORPORATION, 8 Whatney,lrvine, CA 92718, Tel: 
714-855-2131,1WX: 91!r595-1721, FAX: 714-855-1669; 
EmpL: 125 

ROLM SYSTEMS DIVISION, IBM Corp, 4900 Old 
Ironsides Dr, MIS 605. San1a Clara, CA 95054, Tel: 40&-
986-1000; EmpL: 4,100; DisI. Mgr; Ken BaIorski 

ROL YN OPTICS CO, 706 Arrowgrand Circle, Covina. CA 
91722-2199, Tel: 81&-915-5707/5717, TELEX: 67-D380, 
FAX: 81&-915-1379 

ROSE ELECTRONICS,INC. DIV. OF ENERGY 
PRODUCTS GROUP, 1991 Concourse Dr, San Jose. 
CA 95131, Tel: 40&-943-0440, FAX: 40&-943-0360; EmpL: 
13; Sis. Mg,; Bob Burres; DisI. Mgr; Bob Burres 

ROSE ENCLOSURES SYS., INC. 7330 Executive 
Way, Frederick, MD 21701, Tel: 301-696-9800, FAX: 301-
969-9494; FSC No.: 4Y520/C0242; ErnpL: 35; SIs. Mg,; 
Warren Hudacek ............................... C.l088 

LooaJ SeJes Offices & Reps 
AL Adamsville, South Rep ............... . 
CA Irvine, Camp. Mktg. .................. . 
FL Tampa. Florida Camp. Sis. ........... . 
GA AHanta. South Rep .................. . 
IL Chicago, Paddock Mklg. ............. . 
IA Cedar Rapids, Tech. EIctms. ......... . 
NY Rochester, J. G. Welch Assocs. .•..... 
NC Kernersville, Heritage Sis. ............ . 
OH Chagrin Falls, Pine Sis. .............. . 
PA Frazer, ICI ........................... . 
WA Federal Way, K R. Jensen Sis. ....... . 
WI Milwaukee, Taylor Mktg. ............. . 

Local Distributors 

205-674-3056 
714-951-5950 
813-96(}-7044 
404-262-6942 
312-452-7852 
319-366-5443 
716-244-1100 
919-996-4374 
21 &-247-6198 
215-889-0650 
206-674-2n2 
414-332-1211 

can Vancouver, BC, Memco . .. ... . ........ 604-59!r1553 

RUSH ENTERPRISES INC.:A HEICO COMPANY. 20 
Hampshire Drive, Hudson, NH 03051, Tel: 603-686-9460, 
FAX: 603-886-0372; EmpL: 12; SIs. Mg'; Richard Mulcahy 

RUSSTECH ENGINEERING COMPANY, INC, 23322 
(D) Madero Road, Mission Viejo, CA 92691, Tel: 714-472-
0880, FAX: 714-951-4601 

RUSTRAI< INSTRUMENTS, Mark IV Company, Ate. 2 
& Middle Ad, E. Greenwich, RI 02818, Tel: 401-884-6800, 
800-332-3202, 1WX: 71!r387-1500; EmpL: 250; SIs. Mg'; 
John Olobri; Dist. Mg'; John 01000 

RUTHERFORD RESEARCH, Box 249, Rutherford. NJ 
07070, Tel: 201-933-2091; EmpL: 4; Sis. Mg'; Dr. A 
Blanck; Dist. Mg,; Dr. A Blanck 

FAX: 614-885-8307 
RYAN INTERNATIONAL CORP., 4800 Evanswood Dr, 

Columbus, OH 43229-6207, Tel: 614-885-3303; EmpL: 30 
................................................. Dol341 

RYE INDUSTRIES, INC, 125 Spencer P~ P.O. Box M, 
Mamaroneck. NY 10543, Tel: 914-69lHlO8O; EmpL: 50 

S A B NIFE, INC, Div. of Sonesson, P.O. Box 7366, 251 
Industrial Blvd., Greenville, NC 27834, Tel: 919-83!r1600, 
TELEX: 92-9407; EmpL: 150; SIs. Mgr; Alan Feo; DisI. 
Mg'; Alan Feo 

SABRE COMMUNICATIONS CORP, 3400 Hwy 75 N, 
ROSEMONT-NASHVILLE, INC, See ChromaJox P.O. Box 536, Sioux CiIy, IA 51102, Tel: 712-25&-6690, 

Inslrs. & Controls FAX: 712-25&-8250; FSC Nio.: 60348; Sis. Mg'; JerryW. 

ROSS ENGINEERING CORP., 540 Westchester Dr, 
Campbel~ CA 95008, Tel: 40&-3n-4621, TELEX: 858840, 
1WX: 91 !r59(}-8033; FSC No.: 23598; EmpL: 45; Sis. Mg,; 
Hugh C. Ross; Dis/. Mg,; Hugh C. Ross 
................................. a.1217, 1615; Dol340 

Audus; DisI. Mg,; Richard Krone 

SABRITEC, 1733 Kaiser Ave., Irvine, CA 92714, Tel: 714-
66(}-1970, TELEX: 679401, FAX: 714-66!r9136; FSC No.: 
58795; EmpL: 49 

SAFE POWER SYSTEMS, Acme Electric 
ROTEK INSTRUMENT CORP, 390 Main St, Waltham, Corporation, 526 W. 21 st St, Tempe, AZ. 85282, Tel: 602-

MA 02254, Tel: 617-899-4611, TELEX: 928034; FSC No.: 894-6864. FAX: 602-92H)470; SIs. Mgr; Rod Pullen; DisI. 
06678; SIs. Mg,; Eliot Warner Mgr; Jim Heidenreich 

ROWE INDUSTRIES, INC., 6225 Benore Rd, P.O. Box 
68n, Toledo, OH 43812, Tel: 419-729-9761, 1WX: 81!r 
442-1734; FSC No.: 82878; EmpL: 89; SIs. Mg,; Nick 
Ladas; DisI. Mg,; Nick Lades ..... C·1517-1519, 1922 

SAFT AMERICA INC., Box 1886, Valdosta, GA 31601, 
Tel: 912-247-2331, TELEX: 547620, TWX: 81!r786-5866, 
FAX: 912-247-6680 ...................... Do152O-1525 

SAFT AMERICA INC., 107 Beaver Ct., Cockeysville, MD 
ROYONIC INC, 25345 Ava Stantord, Ste. 201, Valencia.CA 21030, Tel: 301-nl-3200. 1WX: 71!r862-2637 

91355, Tel: 805-257-0303, TELEX: 315672, ESYLNK: ................................................. Dol446 
62840158, FAX: 805-257-0802; EmpL: 11; SIs. Mg,; Rory 
Stoner 

LooaJ SeJes Offices & Reps 
CA Chatsworth, Mike Murphy, Zone Mgr. 

....................................... 81&-99&-0626 
ATE POWER/MATE, 2727 Kurtz St, San Diego, CA CA Grenada Hills, Den Sandler ........... 81&-36!r1853 

92110, Tel: 80(}-843-8544, 619-299-3800, 1WX: 91!r335- CA Redwood CiIy, John Marciano ........ 415-365-4539 
1241, FAX: 619-291-2584; EmpL: 175 FL Boca Raton, Vince Malkiewicz ......... 305-395-1535, 

RTRON CORP, 8151 N. Ridgeway, Skokie,IL 60076, Tel: 
312-679-7180,1WX:91!r223-0810; FSC No.: 19130; SIs. 
Mgr; R. McLean 

Local Sales Offices & Reps 
MI Grand Rapids, RP. Urban &Assoc. ... 616-245-0511 
NJ Long Valley, S. Glassman Assoc. ...•. 201-876-3545 
PA Jenkintown. Arnold Assoc. ............ 215-742-0600 

RTSSYSTEMS 
PROFESSIONAL INTERCOMMUNICATIONS 

PROFESSIONAL AUDIO PRODUCTS 

FAX: 818-843-7953 
RTS SYSTEMS, INC., 1100 W. Chestnut St, Burbank, CA 

91506, Tel: 81 &-566-6700, TELEX: 194855; EmpL: 75; Sis. 
Mgr; Shelley Brown Harrison; DisI. Mgr; Shelley Brown 
Harrison.......... ... ..... 801031; Dol052, 1076-10n 

80(}-32&-5049 
GA Marietta, Doug Thompson. Zone Mgr. 

.. . . .. .. .. . . . .. .. . .. . . . . .. .. . . . .. .. . ... 404-992-6950 
IL Carol Stream. Tom Roberts .. .. .. .. .. . 312-69(}-8035 
IL Oak Forest, Dan Misheck, Zone Mg,. 

MA W. Hanover, Chuck Dare ........... .. 
MN Maplewood, George Pelrich ......... . 
OH Brownsville, Roy Edgar ............. .. 
PA Bensalem, MiKon Batley ............. . 

Local Distributors 

312-687-6690 
617-87H)204 
612-n(}-0082 
216-861-18n 
215-831-9520 

AZ. Tempe, Anjon Entprs. ................. 602-894-1332 
CA Cha1sworth, Mil-Ccm Disl Inc. ........ 81 &-99&-3111 
CA Mountain View, Energy Sis. ........... 415-969-0800 
CA N. Hollywood, CH & M Entprs. ........ 81&-98(}-7358 
CA San Rafael, Elctms. Plus .............. 415-457-0466 
CO Englewood, IndL EIctms. ........•..... 303-694-9444 
FL Altamonte Springs, TNR Tech, Inc. ... 8O(}-346-0601 
FL FlLauderdale, PA IntL ............... 305-566-5799 
FL Hialeah, Pro Battery Specialists .. . . . . . 305-944-8800 
GA Decatur, as Prods. .... 8O(}-521-2903,800-334-5066 
IL Downers Grove, TeIecomm DYes. (TOI) 

.... , ....... , . . .. .. .. . ... 8O(}-323-7307,312-971-3460 

MN 
NM 
NY 
NY 
NC 
OH 
PA 
TN 
TX 
TX 

Minneapolis, D.C. Battery Prods, Inc. .. 612-721-8547 
Albuquerque, Aliance EIctms. ........ 505-292-3380 
Deer PI<, TNR Tech, Inc. ............. 516-242-4800 
Rochester, Masline EIctms. ........... 716-546-5373 
Charlotte, Electro Sys, Inc. ....•.. . . . . . 704-525-2421 
Cincinnati, Schuster EIctms. .......... 216-425-8134 
Bensalem, Avex EIctms. .............. 215-638-3300 
Mt Juliet, Batteries Unltd. ............. 615-754-8179 
Houston, K-Tec (Kent) EIctms. ........ 713-78(}-7n0 
Spring. Battery Pal<, Inc. .•.........•.... 713-367-9393, 

1-800-245-1138 
UT Salt Lake CiIy, Standard Supp. Co. .... 801-486-3371 
VA Falls Church, Perrott Engrg. Labs, Inc. 

.. . .. .. . .. . . .. .. . .. . . .. .. . . .. . . .. .. . .. . 703-532-0700 
WA Redmond, Energy Sis. (N.) ............ 206-883-2343 

SAFT AMERICA, INC., Portable Battery Division, 
711 Industrial Blvd, Valdosta, GA 31601. Tel: 912-247-
2331, TELEX: 547-620; EmpL: 1200; SIs. Mgr; Michael 
Marcoux .•....•.••.•.....•........ Dol446, 1520-1525 

LooaJ Sales Offices & Reps 
CA Chatsworth, SAFT America, Inc. ...... . 
CA Granada Hills, SAFT America, Inc. ... . 
.CA Redwood CiIy, SAFT America Inc. ... . 
FL Boca Raton. SAFT America, Inc. ..... . 
GA Marietta, SAFT America, Inc. ......... . 
IL Carol Stream. SAFT America, Inc. .... . 
IL Oak Forest, SAFT America, Inc. ...... . 
MA Hanover, SAFT America, Inc. ......... . 
MN MinneapoliS. SAFT America, Inc. ..... . 
OH Columbus, SAFT America, Inc. ....... . 
PA Philadelphia, SAFT America, Inc. ..... . 

LooaJ Distributors 

81 &-99&-0626 
818-360-1853 
415-365-4539 
305-33&-7730 
404-992-6950 
312-69(}-8035 
312-687-6690 
617-871-0204 
612-n(}-0082 
216-861-18n 
215-831-9520 

AZ. Phoenix, Lynntronics ................. 602-433-0288 
CA Carlsbad, Energy Concepts ........... 619-43&-2202 
CA Chatsworth, Mill Comm. Distrs., Inc. ... 81 &-99&-3111 
CA Mountain View. Energy SIs. ........... 415-969-0800 
CA N. Hollywood, C.H. & M ............... 81&-982-3150 
CA San Ralae~ EIcIms. Plus .. . . . . . . . . . . . . 415-457-1)466 
CO Englewood, Industrial EIctms. ......... 303-694-9444 
FL Altamonte Springs, TNR Tech. ........ 407-767-2411 
FL Hialeah, Pro Battery .................. 305-884-4040 
GA Decatur, as Prods. .................. 404-981-2288 
IL Downers Grove, Telecomms. Dvcs.. Inc. 

....................................... 312-971-3460 
IL Usle, Jabro Batteries ................. 312-964-9358 
MA Billerica. A w. Mayer Co. Inc. ......... 617-229-2255 
MA Middleboro, Glynn EIctms. ............ 505-947-4262 
MI Uvon~ R. S. EIctms. ................. 313-525-1155 
MN St Louis, D. C. Battery Prods. Inc, ..... 612-64&-7478 
NM Albuquerque, Aliance EIctrns., Inc. " . . 505-292-3360 
NY Deer Palk, TNR Tech., Inc. ....... . . .. . 516-242-4600 
NY Flushing. W & W Assocs. ............. 212-961-2103 
NC Charlotte, Electro Sys, Inc. ......•.... , 704-525-2421 
PA Bensalem, Avex EIcIms. Corp. ........ 215-638-3300 
TN Mt Juliet, Batteries Unfimited ......... 615-754-8179 
TX Houston, Kent EIctms. ................ 713-78(}-7n0 
TX Richardson. Kent EIctms. ............. 214-669-2600 
TX Spring. Battery Pk .................... 713-367-9393 
UT Salt Lake CiIy, Standard SUpp. Co. •.•. 801-486-3371 
VA Falls Church, Perrott Engrg. Labs, Inc. 

.. . .. .. . .. .. .. . .. .. . . ... . .. .. .. .. .. . . .. 703-532-0700 
WA Redmond, Energy Sis. ................. 206-883-2343 

SAGE LABORATORIES, INC, 11 Huron Dr, Natick, MA 
01760, Tel: 508-653-0844, 1WX: 710-346-0390. FAX: 505-
653-5671; FSC No.: 07180; EmpL: 43; SIs. Mgr; Tony Cieri 

FAX: 219-262-8819 
SAIA INC. P.O. Box 3030, Elkhart, IN 48515-3030, Tel: 219-

262-4418; SIs. Mgr; Keith Scraper; Dist. Mgr; Keith 
Scraper .................................. 801300-1301 

LooaJ Sales Offices /I, Reps 
AZ. Tucson, Cornelia Sis. Assocs. •••.••.•. 602-5n-8706 
CA Alhambra, c.E Mello Co. .•.•.• •. ..•.•. 81&-282-1405 
CA Milpitas, Maxim Ek:Im SIs. ....•..••... 40&-946-6001 
IL Schaumburg. Tech-Tron Sis., Inc. ..... 312-843-7530 
IN Indianapolis, Wilson Tech. Sis. ........ 317-872-2513 
MD Glenarm. Hodgins Assocs. ............ 301-592-7047 
MA Bralntree, R.F. Duffy Assocs. .......... 617-648-3550 
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SAIA I Manufacturers and Sales Offices Directory 
MN MII1II8EIPOOs, Holmgren Assocs. •••.••• 
NY Rochester, Applicallon Specialsls ... . 
OK Tulsa, Advance Tech. Sis. .......... .. 
OR Hillsboro, Temoo NotIhwest ......... . 
PA Wayne, Hodgins Assocs. .. c ......... . 
TX Dallas, Advance Tech. Sis. .......... .. 
WA BoIhel~ Temoo NotIhwest .......... .. 
Can Scarborough, Ont, Burgess Switch Co. 

612-78&-7641 
716-586-6226 
918-664-0482 
503-645-2030 
215-668-9056 
214-340-1300 
206-621-5434 

416-299-0652 

SAINT SWITCH, INC, 103 N. 11th Ave.,Box 604. St 
Char1es, IL60174, Tel: 312-3n-3779, FAX: 312-3n-7436; 
FSC No.: 60196; EmpL: 30 

SAMARIUS PRECISION INSTRUMENTS, INc.. 300 

SANDERS ASSOCIATES, INC, A Lockheed 
Company, EMC Dept.. 95 Canal St, Nashua, NH 03061-
2004, Tel: 603-885-3602·TELEX: 94-3430,1WX: 710-226-
1694, FAX: 603-885-2066; FSC No.: 94117; SIs. Mgr: 
(EMC) R Bossart 

SANDERS/A LOCKHEED CO. DIV. MICROWAVE 
TECHNLG. CTA. 955 Perimeter Rd., Manchester, NH 
03108, Tel: 603-645-6000 X 5548, TELEX: 710-220-1645; 
EmpL: 425; SIs. Mgr: James C. Korcuba 

S & H INOS, 2257 North Penn Ad., Hatfield, PA 19440, Tel: 
215-622-7211; EmpL: 50; SIs. Mgr: Bob Keiser 

Seymour Ave., P.O. Box 3n, Derby, CT 06418, Tel: 203- SAN FERNANDO aEC. MFG, See SFE Technlg. 
735-7405, 1WX: 710-451-2495, FAX: 203-732-8975; FSC 
No.: 18065; EmpL: 40 ........................... A·2143 SANFORD-MILLER CORP, 8 John St, Lynbrook, NY 
Local SsJes Offices & Reps 11563, Tel: 516-593-2025, 80D-645-59OO; EmpL: 10 

CT Derby, Semarius Precision Insirs., Inc. 
203-735-7405 

SAM SUNG ELCTRN. DVes., America, Inc.. 14251 
E. Firestone BL, La Mirada, CA 90638, Tel: 213-802-6425, 
1WX: 163423 SEOI.A; SIs. Mgr: Myung Bang 
.... .......................... .. . ....... ... 801106-1108 

SAMTEC, INC, 810 Progress Blvd., P.O. Box 1147, New 
·AIbany,IN 47150, Tel: 812~733, 1WX: 810-540-4095, 
FAX: 812-946-5047; FSC No.: 55322; EmpL: 150; SIs. 
Mgr: Adrian Pocharscky 

S & EI MANUFACTURING, Box 832, Northridge, CA 
91324, Tel: 816-349-4111, FAX: 818-349-4651; FSC No.: 
24152; EmpL: 40 

SANDERS ASSOCIATES, INC, ECBD, A Lockheed 
Company, 955 Perimeier Ad., Manchester, NH 03106-
8500, Tel: 603-645-5548, 1WX: 710-220-1645; FSC No.: 
31837; EmpL: 760; SIs. MgT: James Korcuba; Dist. Mgr: 
James Korcuba 

CONNECTORS 
• MACHINED SOCKET & TERMINAL STRIPS 
• SQUARE TERMINAl STRIPS & STAMPED 

SOCKET STRIPS 
• PIN GRID ARRAY SOCKETS & ADAPTORS 
• SOCKETS & ADAPTORS 
• INSULATION DISPLACEMENT CONNECTORS (IDC) 
• SOLDERED CABLE ASSEMBLIES & BULK CABLE 
• LEAD SOCKETS & TERMINALS 
• CUSTOM PRODUCTS 

Same Day Turnaround Available 
CALL 

1-800-458-0512 
(814) 476-7774 

Ii:. DISTRIBUTED BY 

A5~O~~~~~ o~~~· 
McKean. PA 16426 

PA WATTS 800-352-0161 
FAX 814-476-7724 

SANGAMO COMPONENTS DIV, See Cornell 
Dubilier Electronics 

SANGAMO COMPONENTS DIVISION, Box 128, 
Pickens, SC 29671, Tel: 803-878-8311, FAX: 803-878-
7257; FSC No.: 00853 

SAN-O INDUSTRIAL CORP, 85 Orville Dr, Bohemia, NY 
11716, Tel: 516-567-5556, 1WX: 51 0-228-nOl , FAX: 516-
567-5128; EmpL: 50; Sis. Mgr: S. Terry/P. Wernick/A 
Konon 

SANTA FE TEXTILES, Barcel Wire & Cable, 3151 W. 
AdamsSt, Santa Ana, CA 92704-5883, Tel: 714-751-n33, 
TELEX: 910-595-1959; FSC No.: 31415; Empl.: 20; SIs. 
Mgr: Mike Ross 

SANYO ENERGY CORP., 1201 SenyoAve., Sen Diego, 
CA 92073, Tel: 619-661-6620, FAX: 619-661-6743; EmpL: 
500; SIs. Mgr: Joseph A Carcone ............. 001526 

Local Sales Offices & Reps 
CA Sen Diego, Sanyo Energy ............ . 
CO Denver, West Inc. .................... . 
FL Gainesville, Sanyo Energy .......... .. 
IL Bensonville, Sanyo Energy .......... . 
CA Santa CIera, ITS ............. , ...... .. 
NJ Little Ferry, Senyo Energy .......... .. 
OR TIQ8fd, Rep West .................... . 
lIT Centerville, West Inc. ................ . 
WA Seattle, Rep West .................. .. 

Local Dislributois 
CA Escondido, Alexander .............. .. 
CA Long Bch, EIette(y Specialists ....... . 
CA San Jose, Powell EIctms. ............ . 
CO Denver, Car-Go Baltery Co. .......... . 
MA Stoughton, Adcour .................. .. 
NJ Clifton, Engrd. Assemblies .......... .. 
NC Raleigh, Engrd. Assemblies .......... . 
NC Wmston-Salem, Progressive Techn~ 

OR Aloha, Elctm Concepts ............. .. 
PA Philadelphia, Powell EIctms. .........• 
TX Houston, Kent Elctms. .............. .. 
lIT Sell Lake City, Stand. SUPll ....... , .. . 

619-661-6620 
303-4n-8180 
904>'376-6711 
312-595-5600 
408-727-3406 
201-641-2333 
503-839-0325 
801-295-5544 
206-283-8351 

619-480-4445 
213-437-1809 
408-843-9020 
303-296-8783 
617-784-8123 
201-340-0600 
919-790-9700 

919-761-1375 
503-642-9715 
215-365-1900 
713-780-mO 
801-496-3371 

SANYO SEMICONDUCTOR CORP, 7 Pearl .Cl, 
Allendale, NJ 07401, Tel: 201-825-8080, TELEX: 135138 
SANYOSEMI ALNJ, FAX: 201-825-0183; EmpL: 33; SIs. 
MgT: Yoshlhiko Umernoto; Dist. Mgr: Kiyoshi Sambe 

Local Sales Offices & Reps 
AL Madison, Jack Harvey & Assocs., Inc. 

.. .. . .. • .. .. .. . .... .. .. .. .. .. .. . .. . .. .. 205-461-8591 
AZ Tempe, Toribre Entprs. ............... 602-461-9069 
CA Burbank, DARCO . . .. .. • . .. .. . . .. .. ... 816-504-2425 
CA Santa Clara, Rymex Int'L Corp. .••..... 406-296-6626 
GA Norcross, Jack Harvey & Assocs., Inc. 

.. .. .... ..... .. ... .. ... .. . .. ..... .. .... 919-361-5885 
IL Park Ridge, Metcom Assocs. Corp. .... 312-696-1490 
IN Indianapolis, Jack Harvey & Assocs., Inc. 

....................................... 317-872-1031 
IN Kokomo, Jack Harvey & Assocs., Inc. 

317-453-4260 
KY Prospect, Jack Harvey & Assocs., Inc. 

. . . .. • .. . . . .. . .. .. . . .. .. .. .. . . .. .. .. . .. 502-226-4100 
. MA Marlboro, OK Engrg. Co. .............. 506-481-6400 
MI Farmington Hills, Luebbe Sis. Co. ..... 313-489-8828 
MN Crystal, Technical Comps. ............ 612-461-9069 
MN Crystal, Technical Comps. ............ 612-536-9512 
NJ Pompton Lakes, Austin Labs. ......... 201-696-9749 
NC Reseeroh Triangle Park, Jack Harvey & Assocs., Inc. 

....................................... 919-361-5885 
OH Cincinnati, Luebbe Sis. Co. ........... 513-530-0600 
PA Montgomeryville, Eastern Sci. Mktg. ..• 215-368-4570 
PA Pittsburgh, Luebbe Sis. Co. ........... 412-364-0490 
TN Knoxville, Jack Harvey & Assocs., Inc. 

615-524-7057 

TX Austin, Barry Sis., Inc. . ................ 512-837-3616 
TX Houston, Barry Sis., Inc. ..... ........... 713-784-5860 
TX Richardson, Barry Sis., Inc. •. .•.••.•••. 214-234-0255 
WA Redmond, Quadra Sis. Corp. . . . . • . . • .. 206-883-3550 
WI West Allis, Metoom Assocs. Corp. ..... 414-476-1300 
Can Don Mills, Ont, Update EIctms., Inc.... 416-447-9101 

Local Dislributois 
NJ Allendale, Senyo Semioonductor DisIbn. 

....................................... 201-818-9070 

SAPHIKON, INC, 51 Powers St, Milford, NH 03055, Tel: 
803-873-5831, FAX: 603-673-1258; EmpL: 75; SIs. MgT: 
Uncia Berthiaume 

FAX: 415-856-4732 
SARONIX, 151 Laura Lane, Palo Alto, CA 94303, Tel:. 415-

855-6900, TELEX: 348465; FSC No.: 61441; EmpL:44; SIs. 
Mgr: Dean Ransom; Dist. MgT: Dean Ransom 
....... .. . ......... . ........ .... ...... . .... A·14n·1481 

Local SsJes Offices & Reps 
AL Huntsville, EIectramark, Inc. ........••. 205-830-4400 
CA Fallbrook, Gary Chilcote Assocs. ...... 619-728-7678 
CA Irvine, Saronix ........................ 714-955-1220 
CO Denver, Undberg Co. ................. 303-756-9033 
FL Altamonte Springs, Sis. Engrg. Concepts 

· .. .. .. . .. .. .. .. . . .. .. .. .. . .. . .. .. .. ... 305-682-4800 
FL Deerfield Beach, Sis. Engrg. Concepts 

· . .. . . .. . . .. .. .. .. .. . .. .. . . .. . . . .. .. .. . 305-426-4601 
FL St Petersburg, Sis. Engrg. Concepls Inc. 

· .... ... .. ....................... . .. ... 813-823-6221 
GA Norcross, EIecIramark, Inc. ..•. .•.••. .. 404-446-7915 
GA Snellville, J & B Sis., Inc. .............. 404-985-1940 
IL Elk Grove VI., Parcom, Inc. ............ 312-226-8360 
IN Kokomo, Schillinger Assocs., Inc. ..... 317-455-2708 
KS Kansas City, BC EIctm. Sis., Inc. ...... 913-342-1211 
KS WIChita, BC EIctm. Sis., Inc. ........... 316-722-0104 
MA Hingham, Northeast Reps., Inc. ....... 617-749-6700 
MA Norwel~ Nonis Assocs. Inc. ........... 617-659-7968 
MI Jenison, R C. Nordstrom & Co. ....... 616-457-5762 
MI SOuthfield, R C. Nordstrom & Co. ..... 313-559-7373 
MN Eden Prairie, Stan Clothier Co. ........ 612-944-3456 
MO St Louis, BC EIctm. Sis. .....•..•..•.• 314-521-6683 
NY Reno, Galena Technlg. Grp. .......... 702-78&-5030 
NJ Cherry HiI~ Trinkle Sis. .. .. .. .. .. .. .. .. 609-795-4200 
NJ Englewood, Harold Gray Assocs. ..... 201-894-0894 
NM Albuquerque, Undberg Co. .. .. .. .. .. .. 505-881-1006 
NC Raleigh, J & B Sis. .................... 919-783-9440 
OH Dayton, J. C. Hofstetter ............... 513-296-1010 
OH Medine, J. c. Hofstetter ............... 216-241-4880 
OK Tulsa, Logic, ........................ 918-494-0765 
OR Beaverton, Pacific Mktg. Specialists Inc. 

....................................... 503-641-9373 
TX Austin, Logic 1 Sis. ................... 512-459-1297 
TX Dallas, J.Y. Schoonmaker Co. ......... 214-349-1650 
TX Richardson, Logic 1 Sis. .............. 214-234-0765 
UT Saft Lake City, Undberg Co. .......... 801-2n-2643 
WA Redmond, William J. Purdy Co. ....... 206-882-3144 
WI Mequon, Paroom, Inc. ................. 414-241-8544 
EXP CA. Palo Alto, SaAonix ............... 415-856-6900 
Can Rexdale, Ont, Bestec EIctms. ......... 416-674-1330 

Local Dislributois 
CA Anaheim, Deco EIctms. ............... 714-830-8252 
CA Manhattan Bch, Prime Electro Prods. 

....................................... 213-379-3642 
CA Manhattan Beach, Prime Electro Prods. 

....................................... 213-379-3642 
CA San Diego, Deco EIctms. ............. 619-693-1595 
CA San Diego, Southland Comps. ........ 619-578-6830 
CA Sherman Oaks, Delay Una Dists., Inc. 

....................................... 816-966-9455 
CA Sunnyvale, Target EIctms. ............ 406-734-5611 
CO Englewood, Indeico ................... 303-694-9444 
IL Palantine, Technlg. Sis. Inc. ........... 312-991-6600 
IN Indianapolis, MAR EIctms., Inc. ..•.••.. 317-833-6699 
KS Overland Park, Olive EIctms. .......... 913-362-1923 
MD Columbia, Azlech Elctms., Inc. ........ 301-995-6800 
MA Wilmington, Northstar Elctms. •.....•.. 506-657-5155 
MI Uvonia, RS. EIctms. .................. 313-525-1155 
MO Maryland Heights, Olive EIctms. ...... 314-997-n09 
MO Maryland Hgts., Chelsea EIctms./Olive 

....................................... 314-426-4500 
NH Atkinson, Astrum EIctms., Inc. ...••.... 603-898-3399 
NJ Camden, General Radio SuPll Co. ..•. 609-964-8383 
NJ Whippany, ADI ........................ 201-428-0510 
NY Hauppauge, Chelsea EIctms./Fainnont 

....................................... 516-231-3313 
NY Mt Vernon, OAR ...................... 914-699-2224 
NY Stonybrook, Dove EIctm. Comps. ..... 516-689-n33 
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Manufacturers and Sales Offices Directory SCHAFF 
NO Raleigh, Sager/SelVice Plus ••.•••••.• 
OH Cincinnali, Schuster EIctms., Inc. .••••• 
OR Portland, Radar EIec. Co. .•.•.....•..• 
OR Tualatin, Moore EIctrns. •••....••.•..•• 
PA McKean. Advacom, Inc. .•......•.•...• 
TX Richardson, Ewing EIctms., Inc. •.•..•• 
UT Salt Lake City, S1andard SUpp. ...... .. 
WA Seattle, Crystal Solutions ............ . 
WA Seattle, Radar EIec. Co .............. .. 
WI Milwaukee, Technlg. Sis. Inc. .....•.... 
Can Oownsview, Ont, Westburne EIctrns. 

919-850-9550 
513-489-1400 
503-232-3404 
5~2-5333 

814-47&7774 
214-23Hi725 
801-486-3371 
206-782-0BB9 
206-282-2511 
414-964-5015 

41 &635-2980 

SAVOY ELECTRONICS, INC., P.O. Box 5727, Ft 
Lauderdale, FL 33310, Tel: 305-563-1333, 800-327-1282, 
FAX: 305-563-1378; FSC No.: 13075; EmpI.: 50; Sis. Mgr: 
Gary Happ ..................................... A·I482 

Local Sales Offices & Reps 
CA Los Angeles, Sou1hem CA Tech. Sis. 

CA San Diego, QuaItronics .............. . 
CA San Diego, QuaItronics, Inc. .......... . 
CA San Francisco, Fischer Assocs. ...... . 
CA San1e Clara, FISher Assocs. .......... . 
CO Broomfield, Sunbird Inds., Inc. ........ . 
CO Monument, Sunbird Inds., Inc. ........ . 
CT Watertown, The C}<gnus Sis. Co, Inc. 

FL Clearwater Beach, Perrott Assocs., Inc. 

818-704-9087 
618-56IHI955 
619-695-0118 
408-733-7350 
408-733-7350 
303-460-9199 
718-461-2900 

....................................... 813-443-5214 
FL Orlando, Perrott Assocs., Inc. ......... 407-298-n48 
FL West Palm Beach, Perrott Assocs., Inc. 

....................... , I ............ " 407-790-5722 
GA Duluth, Grindinger & Assocs. ......... 404-381-1915 
10 Boise, N.R Schul1z Co. ............... 208-3n-6666 
IL PIIIk Ridge, Metcom Assocs. Corp..... 312-696-1490 
TX Plano, William Assocs. ................ 214-248-1516 
IN Ft Wayne, Neunas Sis. Co. ........... 218-432-4792 
IA Cedar Rapids, ENSCO-REP,Inc. ...... 318-39&1109 
KS Counlryside, ENSCO-REP, Inc. .. . . . . . . 913-384-0840 
KS WIChita, ENSroREP, Inc. ............ 31 &683-1 070 
MA Woburn, The C}<gnus Sis. Co, Inc. .... 617-935-1395 
MN Minneapolis, E Pi.................... 612-784-5554 
MO Maryland Hg1s., ENSCO-REP,Inc. ..... 314-423-3935 
NJ Trenton, Murtronic Assocs. ........... 608-394-3737 
NY Melville, RF EIc1rn Sis. Co. ............ 516-421H1890 
OR Beaverton, N.R SchuHz Co. . . • . . . . . • . . 503-643-1644 
TX Hous1on, William Assocs. ............. 713-463-1354 
TX Plano, William Assocs. .. . . . . . . . . . . . . .. 214-424-2804 
VT Eas1 Hardwick, The Cygnus Sis. Co., Inc. 

.. .. .. .. .. .. .. .. .. .. . .. . . .. . . .. .. .. .. .. 802-472-6870 
WA Bellevue, N.R SchuHz Co. •....•..•..• 208-454-0300 
WI West Allis, Melcom Assocs., Corp. .... 414-471H3OO 
Can Montreal, Solid Sta1e Engrg. .......... 514-481-3313 

SAWTEK INC. P.O. Box 609501, Orlando, FL 32860-9501, 
Tel: 407-68&8880, TB.EX: 514083, TWX: 81<Hl62'{)835; 
FSC No.: 58068; frr1lL: 150 

SAYLOR ELECTRONICS 1NT'1, INC. 1852 N. Mountain 
St, carson City, Ml89703, Tel: 702-883-4184; EIT1lL: 4 

CT 
FL 
FL 
FL 
FL 
GA 
IL 
IL 
IN 
IN 
IN 
IA 
KS 
MD 
MD 
MA 
MA 
MA 
MA 
MI 
MI 
MI 
MN 
MN 
MO 
MO 
NJ 
NJ 
NJ 
NM 
NY 
NY 
NY 
NY 
NY 
NY 
NO 
OH 
OH 
OH 
OK 
OR 
PA 
TX 
TX 
TX 
TX 
TX 
TX 
UT 
WA 
WI 
WI 

Danbury, Pilgram EIctrns. ............ . 
Largo, Hall-MlIIk Elctms. ............ .. 
Melbourne, Green-Shaw EIctrns. ...•.. 
Orlando, Hall-MlIIk Elctms. .......... . 
P~ Bch, HaI~MIIIk Elctms. .... . 
Norcross, Hall-MlIIk EIctrns. ........ .. 
Rosernon1, Advent EIctrns. .......... .. 
WoodaIe, Hall-MlIIk EIctms. .......... . 
Indianapolis, Advent EIctrns. ......... . 
Indianapolis, Chelsea EIctrns. ••.....•. 
Indianapolis, HalI-MIIIk EIctrns. •.•...•. 
Cedar Rapids, Advent EIctrns. ••.•.••. 
Lenexa, HalI-MIIIk EIctrns. .......... .. 
Columbia, Hall-MlIIk EIctrns. ••......•. 
Jessup, Treeko Sis. ................. .. 
Billerica, HalI-MIIIk EIctrns. .......... .. 
Milford, car-Lac EIctrns. ............ .. 
Newtoo, Greene-Shaw .............. .. 
Wilmingtoo, Heilind EIctrns. ....•...... 
Farmington Hills, Advent EIctrns. ..... . 
Uvonia, HalI-MIIIk EIctrns. .......... .. 
Uvonia, RS. EIctrns. ................ .. 
Eden Prairie, Hall-MlIIk EIctrns. ..•.... 
Minneapolis, IndL CoIT1l8. ........... .. 
Earth City, HaI~MIIIk EIctms. ......... . 
St Louis, Olive Elctms. .............. . 
Cranford, Garden Sta1e EIctrns. ...... . 
Fairfield, Hall-MlIIk EIctrns. .......... .. 
Mt Laure~ Hall-MlIIk EIctrns. ......... . 
Albuquerque, International EIctrns. ..•. 
Bohemia, car-Lac EIctrns. ........... . 
Buffalo, Summit EIctrns. ............ .. 
Fairport, Hall-Mark EIctms. .......... .. 
Lynbrook, P_less Redio ...•......... 
Rochester, SUmm~ EIctms. ....•...... 
Ronkonkoma, HaI~Mark EIctms. .....• 
Raleigh, Hall-Mark Elctms. .......... .. 
Cleveland, car-Lac EIctrns. .......•... 
Solon, HaI~Mark EIctrns. ............ .. 
WOI1hingtoo, HaI~MIIIk Elctms. •...... 
Tulsa, HaI~Mark EIctrns. ............ .. 
Beaverton, Rose EIee. DiStr. Co. . .... . 
Essingtoo, Tri-Com .................. . 
Austin, Hall-MlIIk EIctrns. ............ . 
Dallas, Hall-Mark EIctrns. ............ . 
Dallas, International EIctrns. .........•. 
FrametS Branch, Force ELctms. ....•. 
Houstoo, Force EIctms. .............. . 
Houstoo, Hall-Mark EIctms. .......... . 
West valley City, HaI~Mark Elctms. .,. 
SaetUe, HalI-MIIIk EIctrns. ............ . 
New Berlin, Hall-MlIIk EIctrns. ......•. 
Milwaukee, M8ISh Elctms. .......... .. 

203-792-7274 
813-541-7440 
813-541-7440 
305-855-4020 
305-971-9280 
404-447-8000 
312-397-6200 
312-660-3800 
317-672-4910 
317-253-9065 
317-672-8875 
318-363-0221 
913-688-4747 
301-98&-9800 
301-470-3300 
617-667.{)9Q2 
617-478-7797 
617-969-6900 

NO Raleigh, EIc1rn Mgrs. Agts. .......... .. 
OH Cleveland, CoIT1l8. Inc. .............. .. 
OK Tulsa, Dol. Sis. ....................... . 
OR Beavertoo, Hany Levinson Co. ••.•...• 
TX Austin, Dol. Sis. ...................... . 
TX Dallas, D.J. Sis. ..................... .. 
UT Sandy, Delltron Co. .................. . 
VA Sterling, Beacon North ............... . 
WA Seattle, Hany Levinson Co. .......... . 
PR Bayamon, SeImark Assoc. .......... .. 
Can Ontario, CalIbrQOke Mktg. ............ . 

Local DiBlributOls 
AZ. T8IT1l8, AcacialVWR EIec. .....•...... 
CA Buena PI<., Cypress EIctrns. ......... .. 
CA Gardena, Cal Switch ................ .. 
CA Irvine, Acacia ....................... .. 
CA Manhettan Bch, Prime Electro Prods. 

617-657-4870 CA 
313-4n-1650 CA 

San Diego, Acacia ................... . 

313-462-1205 
313-525-1155 CA 
612-941-2600 CA 
612-831-2666 CA 
314-291-5350 CA 
314-42&4500 CO 
201-272-6400 CO 
201-575-4415 CT 
608-235-1900 CT 
505-291-9951 FL 

San Diego, Cypress EIctrns. ......... . 
San Diego, Southland CoIT1l8. ....... . 
San Jose, Rose EIctrns. ............ .. 
Santa Clara, Cypress EIctrns. •........ 
Sunnyvale, Acacia .................. .. 
Denver, IEC ......................... . 
Lakewood, Acacia .................. .. 
Bridgeport, Millenium Sis. ...•...•.•... 
Wallingford, Midstata EIctms. ...•..... 
Pompano Beach, P~ Radio Corp. 

919-646-6888 
216-243-9200 
918-663-6155 
50a-690-1312 
512-258-3002 
214-783-8876 
801-942-4678 
703-478-2480 
208-382-1300 
809-787-2096 
519-648-3810 

602-694-2874 
213-744-0355 
213-no-2330 
714-666-0834 

213-378-3842 
618-585-4385 
618-535.{)O11 
618-578-6630 
408-263-9700 
408-980-2500 
408-745-7200 
303-292-6121 
303-232-2682 
203-372-2037 
203-265-9900 

305-973-4141 
51 &567-4200 IL 
716-887-2800 IL 

Hoffman Estates, IEC ................. 312-843-2040 

71 &425-3300 
51&593-2121 IN 
71&334-8110 MD 
51 &737.{)6QO MA 
918-872'{)712 :' 
21&881.{)Q50 MN 
21 &348-4632 
614-888-3313 MO 
918-254-6110 MI 
503-628-9288 
215-521-3080 
512-258-8848 
214-553-4300 
214-233-9323 
214-247-9955 
512-476-2104 
713-781-6100 
801-972-1006 
208-547-0415 
414-797-7644 
414-475-6000 

NJ 
NJ 
NJ 
NY 
NY 
PA 
TX 
lIT 
WA 
WI 

Schaumburg, QPS EIctrns. ..•.. . . . . . .. 312-884-6620 
Evansville, ExcaIibur Entprs. •..•.••••. 812-464-0079 
Columbia, D.K. EIctrns. ................ 301-621-5n5 
Canton, Impact Sis. ................... 617-621-1500 
Framingham, Now EIctrns. ....... ;.... 508-872-5876 
Grand Rapids, AM EIctms. ............ 616-531-9300 
New Brighton, Chris EIctrns. .......... 612-631-2847 
St Char1es, Finnigan EIctrns........... 314-94&6201 
Rancho Cordova, AcaciaJVWR EIctms. 

K,,!,ilworth, Federaled Purchasers .••. 
Moorestown, Martac ................ .. 
Rockaway, Nasco EIctrns. .......... .. 
Rochester, Masline EIctrns. ....•...•.. 
Ronkonkoma, Baldwin CoIT1l8. ....... . 
McKean, Advacom .................. . 
Richardsoo, Comp. Tech. Corp. ..... .. 
Salt Lake City, IEC .................. .. 
Seattle, Kam EIctrns. ................ .. 
Racine, Badger EIctrns. .............. . 

918-638-1881 
201-272-0505 
608-234-4200 
201-625-nn 
716-546-5373 
516-58&-5700 
814-47&7774 
214-437-2211 
801-298-1889 
206-382-1300 
414-637-1256 

SCANNING DEVICES, INC. 108 Elm St, Waltham, MA 
02154, Tel: 617-891-8991; EmpL: 12; Sis. Mgr: David 
Chanoux SCHAFFNER 

SCHAEFER, INC., Schaefer GmBH, 200 Butterfield Dr, 
Ashland, MA 01721, Tel: 508-878-865B, ESYLNK: 510-
10Q-3830, FAX: 508-878-8689; EmpL: 60; SIs. Mgr: 
Richard Sakakeeny FAX: 201-467-1330 

S. B. ELECTRONICS,INC. 131 South Main St, Barre, VT SCHAEVrrz ENGINEERING, 7905 N. Route 130, 
05841, Tel: 802-478-4146, FAX: 802-478-4149; FSC No.: Pennsauken, NJ 08110-1489, Tel: 809-662-8000, TWX: 

SCHAFFNER EMC, INC., Instr. Div., 825 Lehigh 
Avenue, Union, NJ 07083, Tel: 201-851-Q644, 800-367-
5566, TB.EX: 685-3444; SIs. Mgr: Albert A Chiaravalto 

5910; frr1lL: 26; SIs. Mgr: MB/k Browning 710-892'{)714; FSC No.: 93190; frr1lL: 325; Sis. Mgr: 

~~«=AINJ~~ ~ UNIT OF ZERO CORPORATiON 

FAX: 818-444-3953 
SCANBE, Unit of Zero Corporation, 3445 Fletcher 

Ave., EI Monte, CA 91731, Tel: 618-578-2300,.TWX: 910-
587-3437; EmpI.: 125; Dist. Mgr: Gary S~ '" Col089 

Local Sales Offices & Reps 
CA ....................................... 714-250-4141 
CA Irvine, Future EIctms. ................. 714-250-4141 

Local DiBlributOls 
AL Huntsville, HalI-MIIIk EIctrns. •• . . . . . • . • 205-637-8700 
AZ. Phoenix, Force EIctms. ............... 802-437-1080 
AZ. Phoenix, Future EIctrns. .............. 602-968-7140 
AZ. Phoenix, HaI~8Jk EIctrns. ........... 602-437-1200 
CA Chatsworth, Future EIctrns. ........... 818-n2-624O 
CA Chatsworth, HaII-MIIIk EIctrns. ........ 818-n3-4500 
CA El Segundo, Force EIctrns. ............ 213-n2-1324 
CA San Diego, FU1Ure EIctms. ............ 618-278-5020 
CA San Jose, Rose EIctrns. .............. 408-263-9700 
CA Tustin, HalI-MIIIk EIctms. ............. 714-668-4100 
CO Englewood, HalI-MIIIk ................ 303-790-1662 
CT Cheshire, Hal~Mark EIctrns. .... ....... 203-271-2644 
CT Danbury, Heilind EIctrns. .............. 203-797-8800 

Charles Gaver 

SCHAFFNER EMC, INC., Components Division, 
825 Lehigh Avenue, Union, NJ 07083, Tel: 201-651-<l644, 
800-367-5566, TB.EX: 685-3444, FAX: 201-467-1330; 
SIs. Mgr: Ken Schnitzer ........................ A.1672 

Local Sales Offices & Reps 
AL Huntsville, EIc1rn MIra. Agts. ..•....... 205-630-4030 
AZ. Soottsdale, BSE, Inc. ...... .. .. .. .. .... 602-483-0373 
CA Fallbrook, Gary Chilcote Assoc. ....... 618-726-7676 
CA Los Angelas, Universal CoIT1l8. ....... 213-841-4255 
CA Palo Me, Mallard Mktg. .............. , 415-961.{)456 
CO Englewood, Delltron Co. .............. 303-741-2122 
FL Maitland, Hutto Hawkins Assoc........ 407-831-2474 
GA Roswel~ EIc1rn MIra. AQt .•.....•..... 404-992-7240 
IL Chicago, BNI Elctms. ................. 312-n5-1717 
IN Indianapolis, Mktg. Engrs. Inc. ......... 317-672-5685 
IA Marion, AE.M.Inc. .................... 318-3n-1129 
KS Lenexa, AEM Inc. .......... .. .. .. .... 913-888-0022 
KY Louisville, Mktg. Engrs. Inc. ........... 502-267-7093 
MD Randallstown, Beacon North . . . . . . . . . . 703-478-2480 
MA Minis, Selmark Assocs. ............... 617-378-2914 
MI Holland, Com-Tek SIs. ................ 618-398-7273 
MN Mendota Hg1s., G-II Sis. ............... 612-454-3066 
Me St Louis, AEM Inc. .................. 314-298-9900 
NJ Clifton, RO.L SIs. ..................... 201-340-1515 
NJ Marlton, BGR Assocs. ................ 608-963-1020 
NM Albuquerque, BSE Inc. ................ 505-293-2582 
NY Great Neck, F & F Metro .... .. .. .. .. .. 516-482-4080 
NY Rochester, H. C. Johnson AI;ris. ..•.•.. 716-58&0777 
NO Charlotte, EIc1rn MIra. ~ .. . . • . • . •• • 704-365.{)547 

................................................. 001343 

Local Sales Offices & Reps 
AL Huntsville, 8M1 ....................... 205-681-1136 
AZ. Phoenix, Barnhill Assoc. .............. 602-955-2955 
CA Concord, Microwave Mess. .•••..•.... 415-846-03n 
CA Pleasanton, Microwave Mess. ........ 415-846-03n 
CA Westlake Village, Advanced Prods. Sis. 

....................................... 818-706-6351 
CO Englewood, Barnhill Assoc. ........... 303-741-3844 

. CO Grand Junction, Barnhill Assocs. ...•.. 303-244-9811 
FL Clearwater,8MI ...................... 813-79&2378 
FL Longwood. 8M1 .................. ; .. .. 407-332-1940 
FL Melbourne, 8M!. .. • .. .. .. .. .. .. .. .. • .. 407-724-8276 
GA Atlanta, 8M1 .......................... 404-25&9840 
GA Sylvester, BMI ........................ 912-n8-41oo 
IL Burr Ridge, PVA Corp. ................ 312-655-3355 
IN FIShers, Carter, McCormic & Peirce ... 317-842-92n 
KS WIChita, Dytecl South Inc. ..•.•.•.•... 316-945-7090 
MA Burlington, Intersell ................... 617-273-3844 
MI Farmington Hills, Carter, McCormick & Peirce 

.. ...... ...... . ..... ............. ...... 313-4n-noo 
MN Minneapolis, Loren F. Green/M'mn .•. 612-571-6666 
MO Maryland Heights, Dytec/South Inc. 

... .. .......... ..... ......... ...... ... 314-739-0885 
NJ MiHord, Bytec ............ ...... .. ..... 201-995-7517 
NM AlbuquerqUe, Barnhill Assocs. . •....... 505-298-7658 
NY Syracuse, LabIronics ................. 315-455-7314 
NY Wantagh, Bytec ................ ....... 516-781-7400 
NO Raleigh, BMI .......................... 918-787-0330 
OH Berea, Carter McConnic & Peirce ..... 216-628-0400 
OH Englewood, Carter, McCormic & Peirce 

513-63&0951 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 787 
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SCHAFF 
OK Tulsa, BamhiU Assocs. .......... .....• 91IH#6535 
OR Wilsonville, Syntek ....•....•....... , , . 503-682-2750 
PA Melrose Park, Robert Meyers Assocs. 

215-224-1663 
PA Pittsburgh, carter, McCormic & Peirce 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 412-82&3800 
TX Austin, BarnhiU Assocs. .....•......... .512-343-M48 
TX Houston, Barnhill Assocs. ... . . .. . . . . . 713-444--1733 
TX Houston, Barnhill Assocs. ... ....•..... 713-775-~ 
TX Richardson, Barnhill Assocs. •......•.. 214-231-2573 
TX San Antonio, Barnhill Assocs. .•....... 512-694-5575 
IJT Orem, Barnhill Assocs. ............ ' ..•. 801-225-1239 
VA Fairfax, ScIentific Assocs. ............. 703-38&0600 
WA Bellevue, Syntek ........ , ....... ...... 206-462-7700 
Can ac., Jerome & Francis Co. ........... 604-986-1286 
Can Ontario, Amos. MitcheU & Assocs...... 415-584-2238 

SCHAUER MANUFACTURING, 4500 Alpine Ave., 
Cincinnati, Ott 45242, Tel: 513-791-3030, FAX:.513-791-
7192; ErnpL: 195; SIs. Mgr: A A Groenewold; Dist. Mgr: 
OanShaw 

SCHENCK PEGASUS CORP. 2890 John R, Troy, MI 
48083, Tel: 313-689-9000,lWX: 810-232-1529, FAX: 313-
689-8578; ErnpL: 130; SIs. Mgr: David Sallberg 

SCHLAGE aECTRONICS, 5452 BeIsy Ross Drive, 
Santa Clara, CA 95054-1102, Tel: 408-727-5170, FAX: 
408-727-6707; ErnpL: 200 

SCHLEGEL CORP. p.a Box 23197, Rochester, NY 
14692, Tel: 715-427-7200, TELEX: 6854121, FAX: 715-
427-9993; EmpL: 250; SIs. Mgr: Jay C. Metzler 
.............. , ..................... , ............ Co1747 

SCHLUMBERGER INSTRUMENTS, Schlumberger 
Technologies, 20 North Avenue, Burlington, MA 01803, 
Tel: 617-229-4825, FAX: 617-229-4885; FSC No.: 1T316; 
ErnpL: 50; Sis. Myr: AI Prosuk 

SCHONSTEDT INSTRUMENT CO. 1775 Wl8hle Ave., 
Reston, VA 22090, Tel: 703-471-1050, lWX: 710-633-
9880; Empl: 45 

SCHOTT CORP. 1000 ParI<ers Lk. Ad., Wayzsl.a, MN 
55391, Tel: 612-475-1173, lWX: 910-575-2964; FSC No.: 
80023; ErnpL: 325; SIs. Mgr: A Schmitt 

Local &Ie8 Offices & Reps 
MA ~ Hatch Assocs. ....... ...... 617-963-3306 

SCHOTT ELECTRONICS, 42 Silvermine Road, Seymour, 
CT 06483, Tel: 203-881-0102, lWX: 710-451-8911, FAX: 
203-881-0098; ErnpL: 150; SIs. Mgr: Ross Woeringa 

SCHOTT GLASS TECHNOLOGIES, INC. 400 York 
Ave., Duryea, PA 18642, Tel: 717-457-7485, lWX: 510-
671-4535, FAX: 717-457-6960; FSC No.: 23-169-1403; 
ErnpL: 500; SIs. Mgr: D.J. Dougherty 

SCHRACK NORTH AMERICA CORP., 1995 Pond 
Ad, Ronkonkoma, NY 11779-7209, Tel: 515-737-0099, 
FAX: 515-737-2550; ErnpL: 10; SIs. Mgr: John Walsh; 
Dist. Mgr: James Amor ........... , ....... S-1615-1622 

Local &Ie8 Offices & Reps 
AL Huntsville, DHR Midg. ..•............. 205-533-5165 
AZ Glendale, Aspen Power ....... . . . . . . . . 602-931-9289 
CA ArcadIa, Van Got! & Assocs. .......... 815-445-9728 
CA Santa Rosa, Cummings & Assocs. North 

..... ..•..•.... .. ..... .. ............... 405-247-8856 
CO Boulder, Stratford Grp. ................ 303-530-3194 
FL Miani, Omnilron ..•...•..•..•.....•... 305-446-0050 

SCHRACK 

The. Largest 
Relay •• 

Distributor 
in the World. 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

Orders PlacBd by 3:00pm. are 
Shipped the Same Day 

(213) 452.1229(415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

Manufacturers and Sales Offices Directory 
NC Raleigh, DHR Mklg. ............... , .. . 
GA Atlanta, DHR Midg. ............•.• ; •.. 
II. Elk Grove VI., oasis Sis. Corp. ....... . 
IN Indianapolis, C.C. EIcIms. ............ . 
MO Hazelwood, Acorn Eiclms. ......•..... 
MA Lexington, Hathaway EIec. •...•••.•... 
MN Roseville, l1..C ....................... . 
NJ Lawrenceville, DVS Co. •..•.....••..•• 
NJ Westwood, Jarrns ................... . 
NY Uverpoo~ Malcom M. Hare ......•..•. 
NC Raleigh, DHR ...........•............. 
SC Greenville, DHR MkIg. .•.............. 
WA Bellevue, CarusO & Co. .•........••... 
Can St Laurent, Electromatic Camps. Ltd. 

Local Distributors 
AZ Tempe, Control Des. Supp. .......... . 
CA City of Industry, ITAL .............. : .. 
CA San Rafae~ EIcIms. Plus ............. . 
CO Denver, CSID ........................ . 
CT Middlefield, Control Des. Supp. ....... , 
FL Ft Lauderdale, Southeastern Elctms. 

FL Cpa Locka, Baron EIctm. Sis. ........ . 
GA Stone Mountain, Control Des. Supp. ., 
10 Boise, Bolen's Control House ......•.. 
II. Carol Stream, Lectro Camps. •........ 
IN Indianapolis, Control Des. Supp. ..... . 
IA Marion, Control Des. Supp. ........... . 
KS Kansas City, Control Des. Supp. ..... . 
ME Gray, Longhill Electro. Tech. . ........ . 
MA Norwood, Emtel ..................... . 
MN Minneapolis, Control Des. Supp. ..... . 
MO St Louis, Control Des. Supp. ......... . 
NJ Ladi, Nidisco ........................ . 
NJ Paramus, Electro Control Supp. ...... . 
NJ Pennsauken, IMS Distbn. . ........... . 
NC PIneville, Control Des. Supp. ......... . 
OR Portland, 04 Controls, Inc. •.....•..... 
PA MalVern, Control Des. Supp. ......... . 
TX Dallas, Control Des. Supp. . .......... . 
WA Seattle, Slusser EIec. Co. .•.....••.... 

9,19-829-1970 
404-451-9848 
312-640-1850 
317-255-1508 
314-731-2002 
617-861-7010 
612-483-2226 
609-895-1112 
201-865-9390 
315-457-6859 
919-781-1961 
803-235-3594 
205-454-1261 

514-337-1104 

602-829-7981 
815-965-8515 
415-457-0486 
303-292-9594 
203-349-0200 

305-563-4131 
305-685-1400 
404-979-3500 
209-383-5280 
312-690-0520 
317-788-4559 
319-373-2923 
913-362-4246 
207-857-2183 
617-769-9500 
612-721-1628 
314-425-3150 
201-773-1771 
201-835-2112 
609-662-1770 
704-586-4410 
503-231-6058 
215-295-0150 
214-355-1441 
205-624-8770 

5chroFF(R) 

FAX: 401-738-7988 
SCHROFF INCORPORATED, Schroff GMBH, 170 

Convnerce Dr. Warwick, RI 02886, Tel: 401-732-3770, 
TELEX: 952175; ErnpL: 75; SIs. Mgr: Samuel Hopp 
......... ,' ...•........ , ..... , ....•. , ......•...... C-l091 

Local &Ie8 Offices & Reps 
AL ,HuntsviUe, 20th Century MkIg., Inc. , .. , 205-933-9281 
AZ Scottsdaki, Luscombe Engr. ,......... 602-949-9333 
CA Los Gatos, Luscombe Engrg. ••... ',.' 405-370-2020 
CA Pasadena, Luscombe Engr .. , ....•. , .. 213-684-2000 
CA San Diego, Luscombe Engr .... ,...... 619-549-9699 
CO Longmont, Luscombe Engrg. ......... 303-772-3342 
FL Altamont Springs, Garter Assocs. ..... 305-671-6600 
GA Norcross, 20th Century MkIg., Inc. .,.. 404-445-1999 
IL Hillside, Cadre Tech. Rep. ...... , .. ,.. 312-449-3900 
IA Marion, MSB Assocs. ................. 319-377-6261 
KS Roeland Park, MSB Assocs. .......... 913-432-2131 
MD Baltimore, Miller & Dietz Co. .......•.. 215-647-7373 
MI Troy, C. a Jensen .................... 313-643-0506 
MN Minneapolis, D. A Case Assoc. •...... 612-869-3700 
MO St Charles, MSB Assocs. ............. 314-945-5577 
NH Salem, Sales Engr. .................... 603-693-5521 
NJ Englewood, Sprung-Nussbaum ....... 201-569-5666 
NY Clifton Park, Bastian Sis. .•............ 518-452-2026 
NY E. Syracuse, Bastian SIs...... ......... 315-437-1482 
NY Fairport, Bastian Sis. .. . . . . . . . . . . . . . .. . 715-223-0237 
NC 'Cery, 20th Century MkIg., Inc. ......... 919-481-3370 
OH Aurora, EMA . . . . • . • • .. • • . • • . . • . . . • .. • • 216-562-6104 
Ott Centerville, EMA .•.• . .••.. .•....... ... 513-433-2800 
OR Togard,EIctm. Camps. SIs. ....•....... 503-245-2342 
PA Huntington Valley, Omega EIctm. SIs. 

................. , ..... , ..... ,' ......•. 215-947-4135 
TN Knoxville, 20th Century MkIg., Inc. .... 615-985-2099 
TX Garland, CMZ ..........• "........... 214-661-1414 
WA Mercer Island, EIctm. Camp. SIs. .,.... 205-232-9301 

SCHROFF UK LTD. Maylands Ave., Hemal Hempstead, 
Harts, England HP2 4SG, Tel: 0442-40471/6, TELEX: 
825858; FSC No.: 0442 3508; SIs. Mgr: Mr. a u. Kaupisch; 
Dist. Myr: Mr. K. G. Reynolds 

SCHURTER, INC. 1016 Clegg Ct. Petaluma, CA 94952, 
Tel: 707-779-6311, TELEX: 175-084;FSC No.:61935; SIs. 
Mgr: Bruno H. Schurter ........ A-1670-1671; a-1408, 

1835; Col520-1523 

Local Sales Offices & Reps 
AL Athens, Effective MkIg. Force ......... 205-233-2947 
AZ Scottsdale, EIcIms. Tech. Sis. Assocs., Inc. 

....•....... ,., ............. , ..... , .... 602-941-9137 
AR Little Rock, Doby Assoc. .............. 501-221-0326 
CA Fullerton, Gru Assocs. .•.....•.....•.. 213-691-2993 
CA Moraga, Ruppert Sis. & Engrg. .,...... 415-375-8040 
CA San Jose, Ruppert Sis. & Engrg. ...•.. 406-996-8717 
CO lakewood, Crist_Meade Co. .,...... 303-232-0287 
FL Pompano, IMR, Inc. .. , ... , ..... , . .. . .. 305-942-2449 
GA LawrenceviUe, Effective Mklg. Force .. 404-925-2080 
GA Lithia Springs, Effective Mktg. Force .. 404-945-4209 
IL Arlington Hgts., MJ Petersen & Assoc., Ltd. 

......................•.....•.....•.... 312-577-8200 
IN Carme~ Newton & Assocs. .......... .. 317-848-2016 
MN Minnetonka, Frank Anthony Mklg. .. , . . 612-934-0773 
MS Jackson, Doby Assocs. .....•......... 601-981-1138 
NH Nashua, Bell Controls ................ 603-882-6984 
NJ Ho-Ho-Kus, D. J. Fisher Co. ........... 201-652-0090 
NJ Medford, Champion EIcIm. Sis. Co. • . . . 609-983-0932 
NY Fairport, TAC Sis, Inc. ................. 715-425-1070 
NC Ullington, Effective Midg. Force ""'" 919-893-9850 
OH BeachwOOd, Electronic Salesmas!ers 

OR Portland, Westmark .................. . 
TX Dallas, Reese & Assocs. ............. . 
WA Seattle, Westmark ................... . 

Local Distributors 

216-831-9555 
503-841-8780 
·214-351-0703 
205-281-4025 

CA Scotts Valley, Quail Eiclms. . , , .. , . . . . . 408-354-3643 
CA SUMyvale, Target EJctms. Inc. ,..... .. 408-734-5611 
IL Elk Grove Village, Nu-Way EIctm. Distrbs. Inc. 

.. , ........ , ..... , ................ ,.... 312-437-7120 
MD Rockville, AC Corp. .,. . . . . . . . . . . . . . . . . 800-635-6594 
MA Wilmington, JV actms. ... ............ 617-657-6523 
OH Strongsville, Fuse World .............. 215-235-1330 
OR Tualatin, Moore EJctms. Inc. ........ ,. 503-692-5333 
TX Dallas, Fuses, Inc. ... c................ 214-341-6407 
Can Marl<harn, ant, Birds MkIg. ........... 415-477-7722 

SCHUSTER ELECTRONICS, 8 Beattie Court, Huntington, 
NY 11530, Tel: 515-271-0590; SIs. Mgr" Max Schuster 

SCIENCE ACCESSORIES CORP, 200 watson Blvd., 
Stratford, CT 06497, Tel: 203-386-9978, TELEX: 964300 
SAC SPAT, FAX: 203-381-9270; ErnpL: 40; SIs. Myr: H. A 
Cleveland 

S.CIENCE & ENGRG. CONSULTANTS, INC. 11800 
Sunrise Valley Dr. Ste. 300, Rea/on, VA 22091, Tel: 703-
860-0600, FAX: 703-281-9778; Empl: 2; SIs. Mgr: Dr. 
Joseph T. Siewick 

SCIENCE/ELECTRONICS, P. O. Box 986, Dayton, Ott 
45401-()986, Tel: 513-659-5555, FAX: 513-859-7930; 
ErnpL: 25; SIs. Mgr: E. E. Pohl; Dist. Myr: J. Tanksley 

SCIENTECH, INC. 5649 Arapahoe Ave., Boulder, CO 
80303, Tel: 303-444-1361, 800-525-0522, lWX: 910-940-
0994, FAX: '303-444-9229; ErnpL: 35 

SCIENTIFIG-A TLANTA, INC. See Optima Enclosures 

SCIENTIFIC COLUMBUS, INC. Esterline 
Corporation, 1900 ArIInpate Lane, Columbus, OH 43223, 
Tel: 614-274-0400, TELEX: 245-426, FAX: 614-272-2288; 
SIs. Myr: Donald M. Yore 

SCIENTIFIC COMMUNICATIONS, INC. 3425 Kingsley 
Ad., Garland, TX 75041, Tel: 214-271-3685, 1WX: 910-
860-5172; Sis. Mgr: Donald G. Luiken 

SCIENTIFIC RESEARCH CORP. See TRAK 
Microwave Corp. 

SCIENTIFIC TECHNOLOGIES, Optical Sensor Div. 
Ine., 31069 Genstar Rd., Hayward, CA 94544. Tel: 415-
471-9717, TELEX: 34-5506, FAX: 415-471-9752; ErnpL: 
100 

SCITEQ aECTRONICS, INC. 8401 Aero Dr. San Diego, 
CA 92123, Tel: 619-292-0500, TELEX: 882008, FAX: 619-
292-9120; FSC No.: 70561; ErnpL: 35; SIs. Myr: Phil 
Feinberg 

SCOPE INCORPORATED, 1880 Michael Faraday Dr. 
Reston, VA 22090, Tel: 703-471-5600, lWX:710-883-
1178; ErnpL: 260; SIs. Mgr ; Robert W. Griflin, Sis. Mgr. VP 

SCREEN DATA CORP. 85 Elm St. Dover, NJ 07801, Tel: 
201,887-7713, 800-245-1212, TELEX: 710-387-209, FAX: 
201-633-7119 

SC TECHNOLOGY, INC. 2450 Armstrong St. Uverrnore, 
CA 94550, Tel: 415-373-9230, FAX: 415-373-9416; SIs. 
Mgr" Susan L Kart 

788 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 
SCAEENPRINT DOW, See Dow Sw~ch, Div. of 

Screenprint Dow 

SEABOARD ELECTRONICS, 70 Church St. New 
Rochelle, NY 10805, Tel: 914-235-8073, TElEX: 646289; 
Er11>l: 40; SIs. Mgr: Bernie Klempner; Dist. Mgr: Subhash 
Grandhi 

SEAC INDUSTRIES, INC. 8237 Hermitege. Richmond, VA 
23228, Tel: 804-262-3698 

FAX: 201-664-8544 
SEACOR. INC_, 123 Woodland Ave, Westwood, NJ 07675. 

Tel: 201-666-5600; Empl: 45 ................... A·l11O 

Local Sales Offices & Reps 
CT Beacon Falls, KSA 01 England ........ 203-756-8040 
Il Rolling Meadows, Heartland Tech. Mklg. 

.. . .. .. . . . . . . . . .. .. . . . . . .. .. .. . . .. . .. .. 312-5n-9222 
MA Sudbury, KSA 01 New England ........ 617-443-5881 
MN St Paul The Johnson Co. ............ 612-641-1878 
NY Rochester, Upstate Engrg. Sis. ........ 716-225-2383 
NC New Hill Tom Santel Assocs. . .. . ..... 919-362-4091 
OH Powell Val-Skol Sis. .................. 614-889-0174 
OH Willoughby, Val-Skol Sis. ............. 216-942-6021 
OK Tulsa, Encore Technlg. Co. ........... 916-665-3562 
PA King 01 Prussia. Freed~aIta Assocs. 

....................................... 215-337-9211 
SC Mauldin, Carl Her! Assocs. ............ 803-288-2323 
TX Richardson, Encore Technlg. Co. ..... 214-669-0232 
TX Round Rock, Encore Technlg. Co ..... 512-388-7930 
WI Brookfield, Heertland Tech. MkIg. ..... 414-796-1128 

Local Distributors 
CA Garden Grove, Nail Cap. Supp. ....... 714-892-7744 
CA San Jose, Compass ~ .......... 408-432-7575 
CT Wallngford, Mid-Slate EIcIms. ........ 203-265-9900 
Fl Fl Lauderdale, Brothers EIec. ......... 305-561-6700 
Fl Fl Lauderdale, NRC EIcIms. .......... 305-772-4500 
Il Bensenville, Voyager EIec. ............ 312-860-1300 
Il Schaumburg, Q,P S. .................. 312-884-8620 
MA Burlington, T.Le....................... 617-273-0140 
MA Framingham, Now EIcIms. ............ 617-235-9501 
MA N. Chelmsford, Pilgrim EIec. .......... 617-454-9669 
MN Eitzen, Capacitor Assocs. ............. 507-495-3130 
MN Fridley, Voyager EIcIms. .............. 612-571-7766 
NH Hudson, T.N. T. .. . . .. . .. .. .. . .. . .. . .. .. 603-880-8300 
NJ E. Brunswick, Brothers EIcIms. . . . . . . .. 201-238-2200 
NY Farmingdale, Pride EIcIms. ........... 516-293-4020 
NY Hauppauge, Jaco EIcIms. .. . .. .. .. . ... 516-273-5500 
NY Melville, SAL ......................... 516-293-2710 
NY Ronkonkoma, Spectrum Camp. ....... 516-737-6900 
TX Dallas, Off-the-Shen ~ .......... 214-238-0808 
TX Ft Worth. C & W Supp. , .............. 817-831-0395 
TX Richardson, G. T.T. EIcIms. ............ 214-234-1555 
WA Seattle, Vesco EIcIms. ................ 206-575-3607 

SEA DATA, INC. One Bridge St. Newlon, MA 02158, Tel: 
617-244-8191, TElEX: 951107; Empl: 30; SIs. Mgr: O. 
Crouse 

SEAFAB, INC. 14648 N.E. 95th St. Redmond, WA 98052, 
Tel: 206-881-2778, FAX: 206-882-0707; Empl: 80; Sis. 
Mgr: Bruce Murray 

SEAl TRON, INC. 9705 Reeding Road, Cincinnati, OH 
45215, Tel: 513-733-8400, FAX: 513-733-0131; Empl: 
140; SIs. Mgr: James Dawson 

SEASTROM MANUFACTURING CO. INC. 701 
Sonora Ave., Glendale, CA 91201, Tel: 213-245-9121, FAX: 
816-246-6803; FSC No.: 86928; Empl: 75; Sis. Mgr: Bob 
Seastrom 

SEATTLE AIRCRAFT BEARINGS, 2835 82nd Ave. 
aE, P.O. Box 20, Mercer Island, WA 96040, Tel: 206-232-
4800, TWX: 910-444-4126, FAX: 206-236-5480; Empl: 40; 
SIs. Mgr: Jim Innes ...................... C-1686-1688 

Local Sales Offices & Reps 
CA San Diego, Mechetronics SA8 ........ 619-944-1184 
CA San Jose, SA8 Mechatronics ......... 415-829-4014 
Fl Miami Lakes, Mechatronics SA8 ...... 305-822-5823 
TX Dallas, SA8 Mechatronics ............ 817-468-6634 
NH Nashua, SA8 Mechatronics ... . . . . . . .. 603-668-3054 

SECTOR MICROWAVE IND. INC. 999 Grand Blvd., Deer 
Pari<, NY 11729, Tel: 516-242-2300, TWX: 510-227-6075, 
FAX: 516-212-8158; Er11>l: 40; SIs. Mgr: Thomas Nelson 

SECURITY PlASTICS, INC. 14427 N.W. 60th Ave., Miami 
Lakes, Fl33014, Tel: 305-823-5440, FAX: 305-557-1431; 
Empl: 400; SIs. Mgr: Nelson Rodriguez 

SEEa TECHNOLOGY. 1849 Fortune Dr. San Jose. CA 
95131. Tel:. 408-432-7400. 1-800-3EEPROM, TElEX: 
296609, TWX: 9103382313, FAX: 408-432-9549; Empl: 
530; Sis. Mgr: Phil Ortiz;V.P Worldwide SIs.; Dis!. Mgr: 
Carolyn Troland 

Se;"o Instruments 

FAX: 213-517-7792 
SEIKO INSTRUMENTS U.S.A-. INC •• Components 

Div •• 2990 W.LomM Blvd., Torrance, CA 90505, Tel: 213-
517-n70; Sis. Mgr: David Brool<s; Dis!. Mgr: Lee Guio 
.............................. A.1483; 8-1109; Do1110 

Local Sales Offices & Reps 
Al Huntsville, Electro-Mech .............. 205-660-0592 
AZ Scottsdale, Fred Board Assocs. ....... 602-994-9366 
AZ Tucson, Fred Board Assocs. .......... 602-299-1508 
CA Irvine, Groh Assoc ..... 714-837-9871,619-696-0054 
CA San Diego, Groh Assocs. ............. 619-453-7572 
CA San Jose, Exis, Inc. ................... 408-433-3047 
CO Aurora, Electrodyne . . . . . . . . . . . . . . 303-695-8903 
CT Madison, Focus Elclm. SIs. ........... 203-245-4314 
Fl Plantation, Gallagher & Assocs. .... 305-473-2101 
GA Norcross, Eleclro-Mech ............... 404-447-6478 
IL Elk Grove Village, TriStar Grp. Inc. . . .. 312-593-0200 
IN Fl Wayna, Electro Rep Inc. .......... 219-484-2662 
IN Indianapolis, Electro Rep Inc. ......... 317-842-7202 
IA Cedar Rapids, J.R SIs. Engrg., Inc. .... 319-393-2232 
KS OVerland Pari<, Electri-Rep ............ 913-649-2168 
MI Grand Rapids, RP. Ur1lan & Assoc. ... 616-245-0511 
MD Middleton, a T. Woolard Co ........... 301-371-4500 
MA Taunton, Focus EIcIms. SIs. .......... 506-824-3840 
MI Detroit, RP. Ur1lan & Assoc. .......... 313-535-2355 
MN St Paul Stan Clothier Co. ............ 612-944-3456 
Me St Louis, Electri-Rep ................. 314-993-4421 
NM Albuquerque, Fred Board Assocs. . . . .. 505-668-1121 
NY Cazenovia, al. Woolard Co ............ 315-655-6145 
NY E. Syracuse, Nycom, Inc. .............. 315-437-8343 
NC Raleigh, EIecIo-Mech ................. 919-790-9300 
NC Raleigh, EIectro-Mech ................ 919-790-9300 
OH Brunswick, J. N. Bailey & Assocs. ..... 216-273-3798 
OH Columbus, J. N. Bailey & Assocs. ..... 614-262-7274 
OH New Lebanon, J. N. Bailey & Assocs. 

OR TIQaTd, Electronic Comll SIs. ........ . 
PA Frazer, Industrial Camps., Inc ......... . 
TN Jonesboro, Electro-Mech ............ . 
TX Austin, 11. Mklg. .................... .. 
TX Dallas, 11. Mklg. ..................... . 
TX Houston, 11. Mklg. Inc. .............. .. 
UT Salt Lake City, Eleclrodyne ......... .. 
WA Mercer Island, Electronic Comp. Sis. .. 
WA Spokane, Electronic Comp. Sis. ...... . 
WI Brookfield, TriStar Grp., Inc. ......... .. 

Local Distributors 

513-687-1325 
503-245-2342 
215-889-0650 
615-753-2964 
512-467-7370 
214-484-6800 
713-589-2763 
801-264-8050 
206-232-9301 
509-456-0100 
414-782-2670 

AZ Phoenix, Aerospace Sw. ............. 602-582-2779 
AZ Phoenix, Sterling Elclms. ............. 602-268-2121 
CA Agoura Hills, Pacesetter Elclms. ...... 816-991-3984 
CA Anaheim, Pacesetter EIcIms. . . . . . . . . .. 714-779-5855 
CA Irvine, OBI ............................ 714-250-9003 
CA Mountain View, I/O SIs. ............... 415-968-1080 
CA Oakland, Paragon Sys. Inc. ........... 415-452-1024 
CA Reseda. Jan Dvcs. .. . .. . .. .. .. . .. . .... 816-706-1100 
CA San Diego, Added Value Elclrns. ...... 619-792-0251 
CA San Diego, Neumann Elclms. ......... 619-695-3005 
CA San Jose, Pacesetter EIcIms. ......... 406-436-8822 
CA Sunnyvale, Pacesetter Elclms. USA ... 406-734-5470 
CA Tustin, Added Value Elclms. .......... 714-259-8258 
CA West Lake Village, Added Value EIcIms. 

....................................... 816-889-2861 
CO Englewood, Sterling Elclms. .......... 303-792-3939 
CT Wallingford, Sterling Elclms. .......... 203-265-9535 
Fl Melbourne, Greene-Shew Co. Inc ..... 407-951-3636 
Fl Tampa, Lectro Distrs. ................. 813-960-1631 
ID Boise, Radar EIec. .................... 206-336-2227 
IL Northbrook, Classic Comps. .......... 312-272-9650 
IN Indianapolis, RM Elclms. .............. 317-291-7110 
IA Cedar Rapids, Dee Elclms., Inc. ....... 319-365-7551 
KS Lenexa, Sterling Elclms. .............. 913-492-5408 
LA West Wego, Sterling Elclrns. ....... . .. 504-436-1418 
MO Middletown, Current Comps. .......... 301-473-5333 
MA Norwood, Ernlel ...................... 617-769-9500 
MA Sharon, Adcour ....................... 617-784-8123 
MA Woburn, Sterling Elclms. .............. 617-938-6200 
MI Grand Rapids, RM Elclms. ............ 616-531-9300 

SELCO 
MN Minneapolis, Aerospace Computer Supps. 

....................................... 612-884-4725 
MN Minneapolis, Sterling E~ . . . . . . . . .. 612-831-2666 
NJ S. Plainfield, Sterling EIcIms. .......... 201-769-7000 
NM Albuquerque, Sterling EIcIms. . . . . . . . .. 505-664-1905 
NY E. Syracuse, Add EIcIms. ............. 315-437-0300 
NY Hewlett, MetropolMn Sis. ............. 516-599-7900 
NY Mt Vernon, OAR EIcIms............... 914-699-2224 
NY Vtclor, Add Elclms. . ................. 716-924-4760 
OH Cincinnati, Schuster EIcIms. .......... 513-489-1400 
OK Tuls.a. Sterling EIcIms. ................ 918-663-2410 
OR Portland, Radar EIec./Portand ........ 503-232-3404 
OR Tualatin, Moore EIcIms. . . . . . . . . . . . . . .. 503-692-5333 
PA Exton, VSH EIcIms. ....... .. .. . .. .. ... 215-363-2250 
PA Pittsburgh, CAM/RPC EIcIms. ........ 412-782-3nO 
PA Wayne, Peak EIcIms. ................. 215-293-9000 
TX Austin, Sterling EIcIms. ............... 512-636-1341 
TX Dallas, Sterling EIcIms. ............... 214-243-1600 
TX Houston, Sterling EIcIms. ............. 713-627-9600 
UT West Valley City, Added Value........ 801-975-0245 
VA Herndon, Sterling EIcIms. ............. 703-742-8400 
WA Richland, Radar EIec. ................. 509-943-8336 
WA Seattle, Radar EIec. .. . .. .. .. . .. .. .. ... 206-282-2511 
WA Spokane, Radar Elec. ................. 509-747-3053 
WI New Berlin, Classic ~ ........... 414-786-5300 
CO Wheatridge, Added Value Elclrns. ..... 303-422-1701 
Can Burnaby, B.C. ITT/RAE Mullicomps. .. 604-291-8866 
Can Concord, Onl., ITT Multicomps. ....... 416-736-1144 
Can Markham, Ont., Semad EIcIms./DEW EIcIms. 

....................................... 416-475-8500 

SEIKO INSTRUMENTS U.SA, INC., 
Robotics/Automation Div. 2990 W. LomM Blvd., 
Torrance, CA 90505, Tel: 213-517-7850, FAX: 213-517-
7792; SIs. Mgr: K Curtis 

SEKAI ELECTRONICS OF AMERICA, INC. 14700 E. 
Firestone Blvd., Sune 122, La Mirada, CA 90638, Tel: 714-
670-1854, TElEX: 662756, FAX: 714-670-1855; FSC No.: 
8V398; Empl: 6; Sis. Mgr: Larry Klementowski 

FAX: 714-739-1507 
SELCO PRODUCTS CO_. SEL Sales. Inc., 7560 

Stage Rd., Buene Pari<, CA 90621, Tel: 714-521-8673, 
TElEX: 65-5457; Empl: 18; Sis. Mgr: Bill Wilkinson; Dis!. 
Mgr: Bill Kenaipp .................... 8·1917; C-1614 

Local Sales Offices & Reps 
AR Hot Springs, ASI ...................... 501-767-5444 
CA Arcadia, HMC, Inc. .................... 818-447-0958 
CA La Mesa, Su~ Sis. ................. 619-697-0646 
CA Sunnyvale, Pass Assocs. ............. 406-735-9040 
IL Elk Grove V~ Parcom Inc. ............ 312-228-6360 
MA Andover, Crawford Assocs. ........... 617-470-2122 
MS Hom Lake, ASI ............. :......... 601-342-4989 
NY Naples, LMS,$Is. Assoc. .............. 716-374-2626 
OR Beaverton, Luscombe Engrg. ......... 503-636-6664 
PA Hatboro, J. S. Wurts Co ............... 215-674-3562 
TX Dallas, Totan- Hill Co. : ................ 214-241-1398 
WA Bellevue, Luscombe Engrg. ........... 206-223-1541 

Local Distributors 
CA Arcedia. Parco ............. .. 
IL WheeUng, Hawk Elclms. ............. . 
MA Andover, Crawford Assocs. .......... . 
NY New York C~, Martin AudioIVideo .. . 

818-447-0958 
312-459-4091 
617-470-2122 
212-541-5900 

- irs a good connection to,have 

INTERCONNECT SPECIAL TIES INC, 

(800) 752-4777 (714) 773-0411 

FAX: (714) 447-3976 TELEX: 910 3210310 

SEAlTRON'· 

@ 
HERMETICAllY 

SEALED CONNECTORS 

(800) 752-4777 
Everything For Your Connector Needs 

SPECIALIZING IN Hard to Find Components 
and Value Added Service 
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SEL-R 
SEL -REX DIV, OMI Intl Corp, 75 River Rd, Nutley, NJ 

07110, Tel: 201-667-5200, TELEX: 133-320, TWX: 710-
989-1423; Empl: 250; SIs. Mgr" R. Berg 

SEMICOA, 333 McCormick Ave., Costa Mesa, CA 92626, 
Tel: 714-97~19OO, TELEX: 678-315, TWX: 910-595-1961, 
F.IIX: 714-557-4541; FSC No.:34156; EmpL: 65; SIs. Mgr" 
M.Gregson 

SEMICON COMPONENTS, INC, Div. of Semicon, 
Inc., 10 North Ave., Burtinglon, MA 01603, Tel: 617-272-
9015, TWX: 710-332-1919; EmpL: 300; SIs. Mg," Jack 
Lawrence 

SEMICONDUCTOR CIRCIUTS, INC, Emerson 
Electric, Co, 49 Range Ad, Windham, NH 03067, Tel: 
603-893-2330, FAX: 603-893-6260; EmpL: 100; SIs. Mgr" 
Dale Raveney, VP Mk1g. & Sis. 

SEMICONDUCTOR PACKAGING MATERIALS CO, 
431 Fayette Ave., Mamaroneck, NY 10543, Tel: 914-698-
5353, ESYLNK: 910-360-9209, FAX: 914-698-5366; ErnpL: 
30 

SEMICONDUCTOR TECHNOlOGY, INC, 3131 S.E 
Jay St, Stuart, FL 34997, Tel: 407-283-4500, TWX: 510-
953-751 t,FAX: 407-286-8914; FSC No.: 50691; EmpL: 45 

L.ocaJ Sales Offices & Reps 
AZ Sco\1sdale, Fred Board Assocs. •••.•.. 602-994-9388 
CA Costa Mesa, Solid State Sis. .•.....•.. 714-650-8414 
CA Mountain View, Leddy Assocs. . . . . . . .. 415-969.6313 
CO Englewood, Comp. Sis. ....•.....•.•.. 303-779-6060 
FL Altamonte Springs, APM Assoc. .... . .. 305-86lHl631 
FL Ft Lauderdale, APM Assoc. .. . . . . . . . .. 305-565-0056 
FL T~ APM Assoc. ......•........... 813-666-2457 
IL Downers Grove, SpIonAssocs. ....... 312-665-5993 
IA Cedar Rapids, Lorenz SIs. ..........•. 31 ~77-4666 
KS Overland Pk., Lorenz Sis. ..•........•. 913-64~5556 
MD Towson, Arbo1ek ..•.•..•.....•..•..•• 301-825-0775 
MA Bu~inglon, Conti-Younger ....•...•.•• 617-273-1582 
MN Minneapolis, Bill Deming & Assocs. .•• 612-888-5000 
MO Bridgeton, Lorenz Sis. .........•.....• 314-298-6565 
NE Uncoln, Lorenz Sis. ................... 402-475-4660 
NJ Hasbrouck Heights, Comp Tech SIs. .• 201-288-7400 
NY New Hyde Park, Comp Tech SIs. .•..• 516-593-2626 
NY Syracuse, Electra Sis. ••...•.•......... 315-463-1246 
OH Vandalia, Cleary Sis. .•............•... 513-890-6642 
OR' Portland, Index Inc. ................... 503-297-3364 
PA Paoli StHzer Assocs. ................. 215-644-5500 
TX Dallas, M-Rep ........................ 214-464-5711 
UT Salt Lake City, Component Sis. ....... 601-288-6440 

SEMIKRON, INC, 11 E Executive Dr, P.O. Bo~ 66, Hudson, 
NH 03051-<>066, Tel: 603-863-6102, 1-800-256-1306, 
TELEX: 6711011, FAX: 603-863-6021; FSC No.: 56667; 
Empl: 60; SIs. Mg," Frarik Haase; Dist. Mgr" John 
Flannery 

SEMTECH. 652 MRchell Ad, Newbury Park, CA 91320, Tel: 
805-498-2111, TWX: 910-336-1264; FSC No.: 
14099;Multiple; EmpI.: 200; Sis. Mgr" John 
Pennent-Jones; Dist. Mgr" Bita Esfandiar 

SEMTAONICS CORP, 211 Prospect Pk., P.O. Bo~ 2246, 
Peachtree City, GA 30269, Tel: 404-467-6661, TELEX: 
8107662244, FAX: 404-467-1128; EmpL: 30; Sis. Mg," 
Sue Heise 

SENCORE, 3200 Sencore Dr, Sioux Falls, SO 57107, Tel: 
605.,33~loo, 600-843-3338, TWX: 910-660-0300, FAX: 
flO5-335.,6379; FSC No.: 33347; EmpL: 250; Sis. Mgr" 
DougBowden 

SENIOR INOS, INC, 610 Pond Or, Wood DaJe, IL 60191, 
Tel: 312-350-1600, FAX: 312-350-1654 

SENSALL, Rosemount Corp, 250 Marcus Blvd, 
Hauppauge, NY 11788, Tel: 516-273-6600, TELEX: 14-
4545, FAX: 516-273-6651; Empl: 140; SIs. Mgr" V. 
McCormack 

SENSITEK CORPORATION, See Biddle Instruments 

Sensitive 
Research' 

, r~ I ~¥A'iK i 

FAX: 914-699~9410 
SENsmvE RESEARCH INSTRUMENTS, 25 Dock 

St, Mt Vernon, NY 10550, Tel.: 914-6~9717; FSC No.: 
32590;16034A; EmpL: 35 ................. 001344-1345 

Manufacturers and Sales Offices Directory 
l..DcaJ Sales Offices & Reps 

AZ Sco\1sdale, Williams Assocs. .•. .. ..•.. 602-947-4297 
CO Commerce CRy, Williams Assocs. ..•.. 303-28~5647 

Local Distributors 
Ai. Montgomery, Handey's EIctm. Ctr. Inc. 

......................................... 
DC Washington, Whi1comb.Assocs. .. . • • . . 202-737-()763 AZ Phoenix, C8pRaJ EIctms. ............ .. 

205-262-4865 
602-252-5897 
602-437-8633 
602-822-1173 
818-346-0510 
714-650-2001 
415-770-3700 
714-447-1133 
~7272 
213-421-3786 
213-462-1393 
213-674-2366 
605-486-8353 
818-793-1195 
818-966-a461 

IL Lincolnwood, Salfro & Assocs. ........ 312-677-9722 AZ Phoenix, EIctm. Emporium Inc. •.••.••• 
LA Metairie, Data Mk1g. Assocs. ....•...•. 504-833-3655 AZ Tucson, Electronic City .............. . 
MA L~ington, Zieco ...................... 617-861-8300 CA Canoga Park, Saridy's EIctms. ...... .. 

. MI Sou1hfield, Comtellnstrs. Co. ......... 313-356-2505 CA Costa Mesa, Mar V~ EIctms. .••••.••. 
MN MinneapoUs, Hei-Ule Sis. ............. 612-861-8051 CA Fremont, Fry's E1ctrns. .............. .. 
'NM Albuquerque, Williams Assocs. ....... 505-255-1638 CA Fuller1on, RF EIctms. ............... .. 
NY Mount Vernon, EIcIrL Instr. Svc. '....... 914-69~717 CA GoIe1a, DOW EIctms. ................ . 
OH Cleveland, ComteIInstrs. Co. ......... 216-442-6060 CA Hawiien Gardens, DOW EIctms. .•..•. 

Hollywood, Pacific Radio Exchange ... 
Inglewood, Inglewood E1ctrns. ••.•..•• 

OH Dayton, ComteIInstrs. Co. ............ 513-426-5310 CA 
OH Hillard, Comtellns1rs. Co.............. 614-676-8305 CA 
OK Tulsa, Data Mk1g. Assocs. ............ 918-494-2711 CA ~nard, DOW EIctms. .............. .. 
PA Pittsburgh, Comtellnstrs. Co. ......... 412-922-5720 CA Pasadena, DOW EIctms. ............ .. 
TX Austin, DaJa Mk1g. Assocs. . .. . .. .. .. .. 512-443-7722 CA Pomona, DOW EIctms. .............. . 
TX Dallas, Data Mk1g. Assocs. ............ 214-661-0300 CA Sacramento, Mar V~ CaJiIomia Radio 
TX Houston, Data Mktg. Assocs. ......... 713-954-5020 
TX San An1onio, Data Mk1g. Assocs. ..•.. , 512-342-3031 
UT Salt Lake City, Data Mk1g. Assocs. .... 601-485-6511 
WI Lake Mills, SaHro & Assocs. ......... 1,600-327-0312 

SENSORAY CORP, 44160 Old Warm Springs Blvd, 
Fremont, CA 94538, Tel: 415-857-7290; EmpL: 6; SIs. Mgr" 
Richard Soundy 

Local Distributors 
SC Greer, COl .. .. .. .. .. . .. .. .. .. .. .. .. ... 803-877-8700 

SENSOR CORP, Bo~ 14O,Scottdale, PA 15683, Tel: 412-
887-4060, FAX: 412-887-0383; EmpL: 6 

Sensor Scientific, inc. 

FAX: 201-227-8063 
SENSOR SCIEN11FIC, INC.,6 Kingsbridge Rd, Fairfield, 

NJ 07006, Tel: 201-227-7790, 600-524-1610; Empl: 100; 
Sis. Mg," Carol Dunbar .•..•............• B.1918-1919 

L.ocaJ Sales Offices & Reps 
CA Belmont, Ken Stroube Assoc. ......... 415-593-4137 
CA Irvine, Vale EIctm. Assoc. ............. 714-551-4004 
CA Sen Diego, Vale Elctms. .............. 61 ~693-0113 
CA Saratoga, Mead Advantage .......... , 408-741-5300 
CA Ven Nuys, Vale EIctms. ............... 818-705-0263 
CO Ft Collins, Rep. SIs. ... .. .. .. .. .. .. .. .. 303-226-1504 
FL Hollywood, AskIand Elctm. Corp. ...... 305-987-1074 
IL Des Plaines, ESCO Assocs. .......... 312-298-5310 
MA Lexington, Jodan Technlg. ............ 617-863-6698 
NJ Wayne, Breen Assocs. ................ 201-696-8683 
NY Williamsville, CEF Tech. Sis. .......... 716-633-7324 
PA Huntington Valley, C M C ............. 215-938-7057 
TX Dallas, AiDed Camps. Inc.. . .. . .•.. . . ... 214-238-0408 
TX Houston, Allied Camps. Inc. •..•.....•. 713-988-1600 

SENSOR SYSTEMS, INC, 8929 Fullbright Ave., 
Cha1sworth, CA 91311, Tel: 818-341-5366, TELEX: 6~ 
1583; SIs. Mg," E Schneider 

SENSOTEC, INC, 1200 Chesapeake Ave., Columbus, OH 
43212, Tel: 614-466-7723, TWX: 810-462-1188; FSC No.: 
29927; SIs. Mgr, Jack Fell 

SENSYM, INC, 1255 Reamwood Ave., Sunnyvale, CA 
94089, Tel: 408-744-1500, FAX: 408-734-0407; FSC No.: 
5955; Empl: 150; Sis. Mgr" Fred Jones; Dist. Mgr" Fred 
Jones 

SENTRY MANUFACTURING, Crystal Park, Chickasha, 
OK 73018, Te~ 405-224-6760; FSC No.: 5955; Empl: 30; 
SIs. Mg," Barbara Maberry 

SERCO PRODUCTS DIVISION:SERCO MOLD, 
INC., 612 Commercial Ave., Covina, CA 91723, Tel: 818-
331-()517, 600-843-8172(CsIiI.), FAX: 818-331-6584; 
EmpL: 45; Sis. Mg," Nell Reckon ...... ,. Co1092-1093 

Local Sales Offices & Reps 
CA Corte, Paul O'Neal & Assocs. ......... 415-924-1691 
CA Covina, Serco Prods. ................. 818-331-0517 
CA VaJencia, Lessing & Assocs. ..•.....•. 605-295-0225 
CO NMhglenn, JBR Mk1g. Svcs. . . . . . . . . .. 303-451-5338 
GA Norcross, Hollingsworth & Still, Inc. ... 404-447-1700 
IL cary, Ellinger Sis. Corp. ... .. ... .. .. ... 312-83~ 1850 
MA Waftham, Gerber SIs. Corp. ........... 617-890-3334 
MO Florissant, Delltron Co., Inc. •.......... 314-83~0033 
NY Pt Washinglon, Ashtec, Inc. •. . . ..•. .•. 516-767-0336 
PA Blue Bel~ Techparts .................. 215-628-3200 
TX Richardson, R. F. Kimball Co., Inc. •. . .. 214-231-3447 
Can Ontario, Avo1ronics L1d. ............... 418-475-2024 

.. . .. . . .. .. .. .. . .. .. .. .. .. .. .... . .. .. .. 916-922-8531 
CA Sen Jose, Quernent EIctms. •..•...... 408-998-5900 
CA Santa Maria, EIctm. Parts Supermart .. 605-925-8604 
CA SunnyvaJe, Fry's E1ctrns. .............. 408-733-1770 
CT Wallingford, M~e EIctms. .' . . • . • • . . 203-265-9900 
FL Delray Bell, Fastboft FL Corp. ......... 407-272-3100, 

600-233-5036 
FL Largo, Applied Specialties of FL Inc. •. 600-722-4599 
FL Tamps, Sunne~ EJctm Supp. Inc. ..... 813-865-4074 
FL West Palm Beach, Delphin EIctm. Supp.lnc. 

. .. .. .. .. . .. . .. .. .. . . .. .. . .. .. . .. .. .. .. 305-65~7166 
IL S. Holland, Union EIctm. Dis1rs. .•..•..• 312-333-4100, 

MA Lynn, Land EIctms. Inc. .............. . 
MA Waltham, Atlantic Camps. ............ . 
MI Detroit, EJctm Parts Co. .. .......... .. 
MN S. Miooeapolis, Tor Tec Corp. ....... .. 
NJ Lodi, Nidisco, Inc. ................... .. 
NY Hempstead, Davis EIctms. .......... .. 
NC Durham, Sou1heas1ern EIctms. •..••..• 
NC Greensboro, Guilford EIctm. Supp. Inc. 

800-646-6657 
617-592-2220 
617-890-3334 
313-891-7400 
612-888-3661 
201-773-1771 
516-463-9200 
919-838-8204 

....................................... 91~275-1365 

NC Raleigh, Southeastern EIctms. ........ 91~8-2311 
NC Winston-Salem, EJctm Distrbg. Inc. ... 91~723-1097 
TN Clarksville, Rando~ Hale & Matthews Inc. 

....................................... 615-847-2325 
TX Austin, Eiectrotex, Inc. ................ 512-454-0318 
TX Dallas, EIectrotex, Inc. ................ 214-234-0433 
TX Houston, EIectrot9x, Inc. .•..•..•...... 713-526-3456 
WI Fond du Lac, Fedco Elctms.lnc. ...... 414-922-8490 
WI Milwaukee, Marsh E1ctrns. Inc. ........ 414-475-6000 
Can Kingston, Ont, Electronic Packaging Sys. Ltd. 

. . . .. .. .. .. .. .. .. .. .. . .. . .. . .. .. .. .. .. . 613-384-1142 

SERIAL LAB PRODS, INC, 162 Cook Lane, P.O. Bo~ 766, 
Marlboro, MA 01752, Tel: 617-481-1684, TELEX: 955318 
Attn: SERIAL LAB; EmpL: 12; SIs. Mgr" R. L Wiedeman; 
Dist. Mg," D. Krack 

SERWJ-TEIt 
FAX: 201-427-4249 

SERVO-TEK PRODUCTS CO., 1086 GoIIIe Ad, 
Hawthorne, NJ 07506, Tel: 201-427-31 00, TELEX: 130273; 
Empl: 60; SIs. Mgr" T. J. Daly ................. 801302 

SETRA SYSTEMS, INC., 45 Nagog Park, Acton, MA 
01720, Tel: 508-263-1400, 1-800-25-SETRA, TELEX: 
4430243, FAX: 508-264-0292; FSC No.: 53367; Empl: 95; 
Sis. Mgr" Ed Cope . ...... . . ..... ...... . .. 801990-1992 

Local Sales Offices & Reps 
Ai. Huntsville, Burnette Techno Metrics .. 
AK Anchorage, UnR Process ............ . 
CA Concord, aeon. Inc. ................ .. 
CA Downey, DynasaJes Co. ............ .. 
CA Los Angeles, DynasaJes Co. ........ .. 
CO Westminster, RMS Sis. .............. .. 
FL Tamps, Quantum Measurements Corp. 

GA AUanIa, Craft Assocs. ................ . 
HI Honolulu, Unh Process ............. .. 
IL Whea1on, Ray Knitter Assocs., Inc. .•.• 
IN Ft Wayne, Domino, Inc. .............. . 
IN Indianapolis, Domino, Inc. ............ . 
KY Louisville, Domino, Inc. ............. .. 
LA Metairie, Slaton & Assocs., Inc. ...... .. 
MD Columbia, Stein Instrs. .............. .. 
MA Ashland, J. M. Lancaster Co. ........ .. 
MI Hazel Park, liby Co. ................ .. 
MN MinneapoliS, The Mark Co. .......... .. 
OK St Louis, ~i, Inc. ................ . 
MT Billings, Unit Process ................ . 

205-830-2632 
907-522-1010 
415-662-2020 
213-606-1400 
213-288-1175 
3~1111 

813-933-6078 
404-256-0420 
608-834-7195 
312-890-8363 
21~512 

317-841-8159 
502-425-2846 
504-455-3655 
301-596-3746 
617-875-8893 
313-547-3550 
612-933-3026 
314-821-2142 
406-252-0455 

790 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory SHELLY 
NJ Cedar Grove, KLS Assocs. .. . . . .• . • • . . 201-785-4450 
NM Albuquerque, TMA, Inc. .....••.•..•... 505-345-8921 
NY E. Rochester, A & D DYes. .....•..••.• 716-385-2778 
OH Cleveland, Toby Co. ................... 21 &-371 ~5335 
OH Dayton, Tiby Co. .........•.....•...•. , 513-277-3822 
OK Tulsa, lno1ek Corp..................... 713-688-7000 
OR BeavefIon, Unit Process .............. 406-252-0455 
PA Chehenllam, Stein Insbm. •.•...•..•..• 215-379-1990 
TX Dallas, lnotek Corp. ..•.••.....•••....• 214-243-7000 
TX Houston, InotekCorp. ...•..•••....•... 918-627-1500 
WA Kir1dand, Un~ Process ................ 2Q&-827-()433 
WI Milwaukee, Ray Knitter Assocs. ....... 312-690-6363 
can Ontario, Alpha Controls & Instr. ...•... 41 &-477-2133 

SEVEN MOUNTAINS SCI. INC, P.O. Box 650, Boalsburg, 
PA 16827, Tel: 814-466-6559; EmpL: 4; SIs. Mgr: 
Josephine Chesworth 

SFERNICE, INC, 461 North 22nd Street, Grand Junction, 
CO 81502, Tel: 303-242-0810, FAX: 303-242-5917; FSC 
Il10.: 05347; SIs. MgT: G. W. (Jeny) KreIliII; Dist. MgT-" 
Danny Jagirdar 

SFE TECHNOLOGIES, 1501 1 st St, San Fernando, CA 
91340, Tel: 818-365-9411, TWX: 910-496-1535, FAX: 818-
365-5117; FSC Il10.: 96733; EmpL: 2000; SIs. MgT: Joe 
Lucia 

S. F. PRODUCTS CORPORATION, P. O. Box 369, 
Southport, CT 06490, Tel: 203-929-6180; EmpL: 8; Sis. 
MgT: Norman W. Johanson; Dist. MgT: R S. Johanson 

SGS-THOMSON MICROELECTRONICS, 1000 E. Bell 
Road, Phoenix, /\Z 85022, Tel: 602-867-6100, TB.EX: (). 
4654, FAX: 602-887-6102; FSC No.: 7X328; EmpL: 200; 
SIs. Mgr: Garth Nash; Dist. MgT: Jack Dauber 

Local Sales Offices & Reps 
AL Huntsville. . . . . . • . •• . . . . . . . . . . . • . . • . .. 205-533-5995 
/\Z Phoenix. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 602-887-6340 
/\Z Phoenix.............................. 602.,867-6100 
CA Irvine. . . . . . . . . . . • . . . . . . . . . . . • • . . . . . • .. 714-250-0455 
CA San Jose •... . . . • . •. . •• . . • . . . . . • . . • . .. 408-452-8585 
CO Longmont.. . . . . . . . . . . . . . . . . . . . . . . . . .. 303-449-9000 
IL Schaumburg. • . . • . . . . . . . . . . • . • . . . . • .. 312-517-1890 
MA Wahham ............................. 617-890-6688 
NJ Voorhees. . . . . . . . . . . . . . . •. . •• . . . . . • . .. 609-772-6222 
TX Austin................................ 512-339-4191 
TX Carrolhon " ... ... .. .. . . ... .. . ... ... ... 214-46&-8644 

I 

S/'alk·o 
FAX: 919-934-3298 

SHALLCO, INC •• Box 1089, Smithfield, NC 27577, Tel: 
918-934-3135; EmpL: 40; SIs. MgT: M. D. SUIIon 
................................. B'183&-1840; De1053 

Local Sales Offices & Reps 
/\z Fountain Hills, Westech Engrg. Sis. ••. 602-837-3137 
CA Irvine, Groh Assocs. .................. 714-837-9871 
CA Santa Clara, FISCher Assocs. ......••. 406-733-7350 
FL Melboume, Reynolds & Assocs., Inc. .. 305-25!HOOO 
IN FOI1 Wayne, J & B Engrg. Sis. Co. .. . . . 219-483-2813 
IA Cedar Rapids, S & 0 Sis. ............. 319-383-7323 
MD Towson, Holden Engrg. Sis. . . . . . • . . . • . 301-823-3763 
MA Norwood, MPS EIcIrn ................ 617-769-8700 
MN Minneapolis, R-J Inc. . ... ...... ........ 612-8B&-3B61 
NY E. Rockaway, HLJ .................... 51 &-599-2899 
NY Manhattan, Lother Sanford Corp. .. .•.. 212-757-3881 
NY PiItsford, D. Hurley Sis. ............... 71 &-586-6159 
OH Englewood, Allen Nace Co. ........... 513-83&-0931 
OR Portland, Comp. Technlg, Inc. ..•.....• 503-292-1518 
PA King of Prussia, Freedman-Maha Assocs. 

•.•••.. ..••... ..•..••.••..•.••••.. .••.• 215-337-9211 
TX Dallas, Oeler & Menelaides, Inc. • . . . . . • 214-361-8876 

Local DistrIbutors 
FL Jacksonville, Southeast EIctms. •.. . . . • 904-35&-3007 
OH Cincinnati, United Radio .............. 513-761-4030 
TN 8risto~ Broadcast Equip. & Supp. .•... 615-878-2531 
TX Dallas, Wholesale EIctms. ............ 214-824-3001 

SHALL TRONIX 

SHALL TRONIX CORP., PrestonSt, P.O. Box 235, Selma, 
NC 27576, Tel: 918-965-6346; FSC Il10.: 58258; SIs. MgT: 
Joe Deans ..................................... De1346 

Local Sales Offices & Reps 
TX Arlington. Electronic Prod. Reps. •..•.. 817-467-0377 

SHAPE MAGNETRONICS, INC, 901 DuPage Ave., 
Lombard. IL 60148, Tel: 312-62()'B394, 1-80().367-5811, 
TWX: 91 ()'991-2352, FAX: 312-62().0784; EmpL: 110; SIs. 
MgT: Judy M. Madden; Dist. MgT: Judy M. Madden 

SHAPIRO SCIENTIFIC INST, 3500 E. Coast Hwy. 
Corona del Mar, CA 92825, Tel: 714-875-1024; EmpL: 7 

SHARP ELECTRONICS CORP., Microelectronics 
Div., Sharp Plaza, Mahwah, NJ 07430, Tel: 201-529-8757, 
TB.EX: 71 134327, FAX: 201-529-6759; SIs. MgT: Teny 
Manton; Dis!. Mgr: Dave Matthews 
.. A·1770-1773, 2200-2201; B·1110-1116, 1180-1183, 

1218-1219, 1335-1346, 1623, 1995 

Local Sales Offices & Reps 
AL Huntsville, Interep Assocs. ............ 205-881-1096 
AL Mobile, Interep Assocs. ............... 205-478-1036 
AZ. Scottsdale, Thorson Desert State Inc. (TDSI) 

.. • . . .. . . . . . . . . . . . • . . . . . . . . .. . . • . . . . ... 602-998-2444 
CA Newport Bch, Plustronics............. 714-47&-8009 
CA Ojai, Plustronics ...................... 805-648-1950 
CA San DIego, MesaComps. ............. 619-278-8021 
CA Santa Clara, Quorum TeCh. Sis. ..•.... 406-96().0812 
CA Shennan Daks, Plustronics .....••.... 818-995-8908 
CO Denver, Seale & Assocs., Inc. •........ 303-756-8855 
CT Southington, Orion/DSA Grp. ...•..... 203-621-8371 
FL Boca Raton, Lawrence Assocs. .••.... 407-368-7373 
FL Palm Bey, Lawrence Assocs. ...••..•. 407-95HI901 
FL Winter Springs, Lawrence Assocs. .... 407-365-1945 
GA Norcross, Interep Assocs. ...•. . . . . . . .. 404-449-8680 
IL Des Plaines, Electron Mktg. ........... 312-299-2330 
KS WlCh~ Beka Corp. •.. .. . . . . . • . . . . .. .. 31 &-682-8411 
MD Towson, Advanced Technig. SIs, Inc. 

. . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . • . • . .. 301-29&-9360 
MA Marlborough, Orion/DSA Grp. ........ 508-46CHl516 
MA Peabody, Orion/DSA Grp. ............ 508-532-6286 
MI Grand Rapids, OEM SIs, Inc. ...... .. .. 61 &-364-4024 
MI SL Clair Shores, OEM SIs, Inc. ........ 313-777-1750 

MA Sudbury, KSA of New England •.•.•.•. 
MI Ypsilanti, Techrep, Inc. ............... . 
MN Hopkins, Steve Forsythe & Assocs. .•• 
MO Grandview, R R Burton & Assocs. .•.. 
MO Kirkwood, R R Burton & Assocs. •...• 
NJ Boonton, TMA ...................... .. 
NY N. Syracuse, R F. Roux Co. .......... . 
NY POI1 Washington. TMA ..•.....•.•.•.•. 
NC Charlotte, Hollingswor1h & Stil~ Inc. ... 
NC Kernersville, Hollngswor1h & Stil~ Inc. 

OH 
OH 
OH 
OH 
OR 
PA 
TX 
WA 
WI 

Cincinnati, Scott EIctms. ............. . 
Cleveland, Scott EIctms. Inc. ..•••••••. 
Kettering. Scott EIctms., Inc. ......... . 
Reynoldsburg, Scott EIctms. ......... . 
Beaverton, Luscombe Engrg. Co. .... . 
Pittsburgh, Scott EIctms. ............. . 
Dallas, de Forest Sis. Co. ............ . 
Bellevue, Luscombe Engrg. Co. ...... . 
Brookfield, Electro-Tech Mktg. Assocs. 

5OB-443-5BB1 
313-572-1950 
612-933-8267 
81&-763-5385 
314-965-0451 
201-283-2946 
315-458-8169 
51&-883-2432 
800-241-5712 

800-241-5712 
513-791-2513 
21 &-473-5050 
513-294-0539 
614-863-1281 
503-836-6B64 
412-963-6116 
214-349-3290 
20&-223-1541 

. . .. ... . .. .. • . . . .. . .. . .. • .. . .. .. • .. . • . . 414-785-9554 
can Scarborough, ant, Benke EIctms. ..... 41&-292-5152 

Local Distributols 
AR FL Smith, Radio, Inc. ................. . 
CA Anaheim, Bisco Inds. Inc. ........... .. 
CA Fremont, VIC/TAL Sis. ............. , .. 
CA San Jose, Bisco Inds. Inc. ............ . 
CT Bridgepor1, Park Distrs. Inc. ......... .. 
CT Wallingford, MidsIaIe EIctms. Co. .... . 
FL Bradenton, Specialty DisIbg. ........ .. 
FL Clearwater, Jenkins Supp. Co., Inc. ••.• 
GA Albany, Specialty Distrbg. Co., Inc.' .... 
GA Athens, Specialty Distrbg. Co., Inc. •... 
GA Atlanta, A-C Equip. Co. ............... . 
GA Atlanta, Specialty Distrbg. Co., Inc. .•.. 
GA Augusta. Specialty Distrbg. Co., Inc. ... 
GA Brunswick, Specialty Distrbg. Co., Inc. 

501-846-5200 
714-635-0380 
415-651-8420 
408-435-8980 
203-36&-7200 
203-265-9900 
813-75&-9571 
813-584-5252 
912-435-1711 
404-548-1334 
404-451-2747 
404-458-6341 
404-772-1526 

....................................... 912-265-1927 
GA College Park, Specialty Distrbg. Co., Inc. 

. . . . . . . • . . . . • . • . . . . . • . . . . . • . • . . . . . • . . . . 404-763-3828 
GA Columbus, Specialty Distrbg. Co., Inc. 

.......•....•...•..••.......•.•.•.•.•.. 404-327-7414 MN Minneapolis, Comstrand .............. 612-788-9234 
MO SL John, Beka Corp ................... 314-429-2252 GA 
NJ Allendale, Eastec Assocs. ............. 201-934-7135 GA 

Macon, Specialty Distrbg. Co., Inc. .... 912-743-5421 
Mariette, Specialty Distrbg. Co., Inc. .•. 404-422-4333 
Norcross, Specialty Distrbg. Co., Inc. .. 404-448-4004 
Sevannah, Specialty Distrbg. Co., Inc. 

NY Pittsford, Noeth-Honsinger . . . . . . . . . . . • 71 &-58&-9002 GA 
NC Raleigh, Zucker Assocs. .............. 919-782-8433 GA 
OH Dayton, Five Star EIc1ms, Inc. ........ 513-298-1718 
OH Solon, Five Star EIctms., Inc. .......... 21 &-348-1611 
OR Beaverton, Blair Hirsh ................ 503-641-1875 
PA Erdenheim, Omni Sis. .. .•.. .. .... ... .• 215-233-4600 
TN Greenville, lnIerep Assocs. . .. . .. . .•.•. 615-639-3491 
TX Austin, Irnpaq SIs. Co. ................ 512-474-1125 
TX Carrolhon, Irnpaq Sis. Co. ............. 214-247-3300 
TX Houston, Irnpaq Sis. Co. .............. 713-82().0288 
UT Sah Lake C~, Seale & Assocs., Inc. .. 801-266-9058 
VA Richmond, Advanced Technlgy. Sis. .. 804-320-8758 
WA Lynwood, Blair Hirsh .................. 20&-774-8151 
can Mississauga, ant, Hi-Tech Sis. Co, Ltd. 

. . . . . • . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. 416-67()'o284 
can Richmond, BC, Enerlec Sis. ......•.... 604-273-0882 

Local DistributOIS 
CA EI Monte, Marshall Inds. ............•. 
CA Saratoga, Western Micro Technlgy. . .. 
CA Tustin, Added Value EIctms. ........ .. 
NY Farmingdale, Milgray ............... .. 
can Montreal, Que., Space EIctms. .....•.. 

818-459-5574 
406-725-1660 
714-259-8259 
51 &-42()'9BOO 
514-694-7710 

SHELDAHL, INC, 1150 Sheldahl Rd., Northfield, MN 55057, 
Tel: 507-663-8000, TWX: 91().565-2180, FAX: 507-663-
8545; EmpL: 1,257; SIs. Mgr: Ed Lundstrom 

FAX: 714-669-1081 
SHELLY ASSOCIATES, INC., 14811 MylordRd., Tustin, 

CA 92680, Tel: 714-669-9850, TB.EX: 85-2263; FSC No.: 
00303; EmpL: 30 ............................... B.1122 

Local Sales Offices & Reps 
AZ. Tempe, Spectrum Assocs., S.W ........ 602-96&-1788 
CA Mountain View, Leddy Assocs. .•.•..•. 415-969-6313 
'CA San Diego, O'Donnell Assocs., Inc. ..•• 619-578-1645 
CA Tonance, O'Donnell Assocs., Inc. •..•. 213-539-9864 
CO Broomfield, Connors Co. . . . . . . . . . . . . . . 3()3..46&-9628 
FL Charlotte, HoilingswOlth & Stil~ Inc. .•. 800-241-5712 
FL Plant C~, HoI~ngsworth & Stil~ Inc. ... 800-241-5712 
GA Norcross, Hol~ngswOl1h & Still, Inc. ... 404-447-1700 
IL Skokie, Electro Tech Mktg. ....•..•..•• 312-676-3151 
IN Ft Wayne, Scott EIctms. .............. 219-484-7865 
IN Indianapolis, Scott EIctms. Inc. ........ 317-841-0010 

IL 
....................................... 912-234-1684 
Franklin Park, Bisco Inds.lnc. ......... 312-451-1230 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 791 



SHELLY Manufacturers and. Sales Offices Directory 
IN Indianapolis, Mar EIctms., Inc. ........ . 
IA Cedar Rapids, Iowa RadIo Supp. Co. •• 
IA Cedar Rapids, Iowa Radio Supp. Co. •• 
MA. Woburn, Sisco IIIds. •.••....•.......•. 
MO Kansas City, EIctms. Supp. eo.. Inc. ••• 
NJ CI'Mford, Garden State Indl EIctms. .. 
NJ Fair Lawn, Relay Specialties ......•.•• 
NJ Oakland, Relay Specialties .......•.... 
NY Elmsford, White Plains Ek:trI. ......•..• 
NY Huntington, Energy Ek:trI. Supp. ..••••• 
NC Raleigh, Svc. Plus EIctms. ........•... 
OH Strongsville, Roberts EIctms. eo.. Inc. 

OH Twinsburg. Advacom, Inc. •••...••••.•• 
OK Tulsa, Radio, Inc. .................... . 
PA McKean, Advacom ••.••••.••••......• 
TN Chattanooga. Specialty Dis1bg. Co. •... 
TX Arlington. Sisco Inds. ................ . 
TX Austin, Wolford EIctms. .•............. 
TX Houston, Wolford EIctms. ..•....•.••.. 
TX Midland, ESI Supp. ...•..•.......•.•..• 
WI Mequon, Lakeview EIctms. ...•..•.••.• 
Can Calgary, Alberta, Memco .•..•••....••• 
Can Surrey, B.c.. Memco .•....•.•..••..... 

317-633-6699 
313-~10 
319-393-4510 
617-938-8590 
816-931-()250 
201-272-6400 
201-797-3313 
201-337-1000 
914-592-9555 
516-549-2722 
919-850-9550 

216-238-1711 
216-425-84n 
918-587-9123 
81+-476-7n4 
615-267-9531 
817-64(>.7046 
512-339-1131 
713-847-3583 
915-894-9657 
414-3n-9250 
403-258-3399 
604-590-1553 

SKe 
FAX: 818-764-6845 

Local SaIe6 0fflce8 & Reps 
AL Huntsville, 20th Century MkI!J. Inc. . , . . 205-533-9281 
CA Huntington Beach, Mil-Com SIs., Inc. .. 714-840-2424 
CA San Diego, Power Assocs. ............ 619-275-0841 
CA Santa Clara, Quorum Tech. Sis. ....... 408-9lKHl812 
CO Arvada, Arrowhead/CSI .............. 303-423-5597 
FL Land 0' Lakes, A.J.'s Power Source, Inc. 

.............................. , ........ 813-996-2583 
GA Norcross. 20th Century MkI!J. Inc. .... 40+-446-1999 
Il RoIUng Meadows, Eagle Tech. Sis., Inc. 

..... , ........................ , ... ,.... 312-991-0700 
IA Cedar Rapids, C-Tron, Inc. ............ 319-373-2029 
KS Olalha, C-Tron .............. "....... 319-373-2029 
MD Randallstown, Chesapeake Indl Mktg. 

MI Lathrup VI., R. c.Non:l$om & Co, .. .. 
MD Sl Charles, C-Tron. Inc. ............. .. 
NH Nashua. Bell Controls, Inc. .......... .. 
NJ Parsippany, HLM Assocs. ............ . 
NY Northport. HLM Assocs. .......... " .. . 
NY Pittsford, Franklin Sis. Corp. .••.... , .•. 
NC cary, 20th Century MkI!J. Inc. ........ . 
OH Cleveland, KT IDepco ............... .. 
PA Dresher, CMS Mktg. ................ .. 
PA Pittsburgh, KT/DEPCO .............. . 
TN Knoxville, 20th Century MkI!J. Inc. , .. . 
TX Richardson, Jim Gray & Assocs. .• , .•• 
TX Richmond, Jim Gray & Assocs. .....•. 
lIT Salt Lake City, Arrowhead/CSI ....... , 
Can Concord, Onl., Volron EIctms., Inc. ... . 

Local Distributors 

301-922-5997 
313-559-7373 
314-928-8078 
603-882-6984 
201-263-1535 
516-757-1606 
716-248-8251 
919-481-3370 
216-n7-7454 
215-885-4424 
412-367-1011 
615-966-2099 
214-899-9976 
713-342-1710 
801-269-8614 
416-869-9870 

CO Englewood, Displays Plus, Inc. ........ 303-n9-8053 
CO Wheal Ridge, A.V.ED.-Rocky MIn., Inc. 

SHINANO KENSHI CORP. (SKC17525 Ethel Ave. Ste. IL 
1& K, N. Hollywood. CA 91805, Tel: 818-76+-4268; Empl: MD Schaumburg. QPS Elctms. '" .. " ... .. 

303-422-1701 
312-864-8620 
301-840-9640 
313-nl-2700 
609-488-1442 
216-442-6200 
801-975-9500 

6; SIs.Mgr: Ken Shirrizu ............ ., ........ 801303 MI 

Local SaIe6 Officas & Reps NJ 

Gaithersburg. Axis Elctms. .......... .. 
Sl Clair Shores, Spemco ........... .. 

AL Madison. Benchmark ................. 205-464-0033 OH 
CA North Hollywood. Shinano Kenshi Corp. lIT 

Pennsauken, AHa Elctms. ............ . 
Cleveland, Major EIctms. . , .......... .. 

..•....•.... ..•....... .....•.. .... ....• 818-76+-4266 
CA Santa Clara, Norcomp, Inc. . • . . . . . . . . . . 408-727-n07 
CO Denver, Tech Rep SIs. Co. ....•..•.••• 303-758-7031 
CT Bloomfield, SIR Assocs. • • . . • . • • . . . . . . • 203-243-9343 
FL Melbourne, Phoenix Cornpe. ...•.••... 407-723-4414 
GA Norcross, Benchmark . .••..... ... .. ..• 40+-446-1711 
MA Weatford, SIR Assocs. ..•..•.••.....•• 508-692-2500 
MI Brighton, AP. Assoc. .......... ........ 313-229-6550 
MN Eagan. REI. Comp. ••..•••.•...•..•..• 612-688-8008 
NY Albertson, DOL Engrg. ••••.•••••.••.•. 516-747-3944 
NY Cazenovia. D & 0 Engrg. .........•..• 315-655-8602 
NY YoungsIown. D & 0 Engrg. ........... 716-754-7650 
NC CharIoIte. Benchmark •..•.. .•. ....•... 704-525-2131 
NC Raleigh, Benchmark .................. 919-881-oon 
OR Portland, Intertech Sis. •.••............ 503-n5-7885 
TX Dallas, Theodore Borek Assoc. ....... 214-985-n02 
lIT Sandy, Intermountain Technlg. ........ 801-586-5000 

Local Distributors 
CA N. Hollywood. Digilog Dvcs.. Inc. ...... 818-764-97n 

ShlndengenDlAmerica.Inc. 

FAX: 805-373-3710 
SHINDENGEN AMERICA INC., 2649 Townsgate Road, 

Sle. 200, Westlake VI., CA 91361, Tel: 8O!Hi34-3654; 
EmpL: 10; SIs. Mgr: Peter Gajewski; Dist; Mgr: Peter 
Gajewski ................................. 002046-2049 

SIEMENS 

The. Largest 
Relay •• 

Dlstflbutar 
In the World. 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd,. •. 1026 6th Avenue, 

Santa Monica. CA 90404 Oakland, CA 94606 

West Valley, A. V.ED.-SaIt Lake, Inc. , .. 

SHIN-ETSU POLYMER AMERICA, INC. 34135 7th SI., 
Union Cily, CA 94587, Tel: 415-475-9000, TWX: 910-338-
2229, FAX: 415-475-0613; SIs. Mgr: Doug Hall 

INTERNATIONAL CORPORATION 

FAX: 516-466-0922 
SHOGYO INTERNATIONAL CORP., 287 Northern 

Blvd., Great Neck, NY 11021, Tel: 516-466-0911, TELEX: 
4758024,lWX: 12218 ......... A'2441; B'1186, 1841; 

C'1525-1527, 1920-1921; 001054-1055, 1527, 2051 

"SHOI<AI 
FAX: 914-681-0807 

SHOKAI FAR EAST, LTD., 280 North Central Ave., 
Har1SdaIe, NY 10530, Tel: 914-681-0700; Empl.: 362; Sis. 
Mgr: Shirlee Serber; Dist. Mgr: Lee Goldberg. VP. 
............................. , .. , ................ B'1187 

SHURE BROTHERS INC. 222 Hartrey Ave.. Evanston. IL 
60202-3696, Tel: 312-866-2200, TELEX: 4330191, FAX: 
312-866-2279; SIs. Mgr: LZ. Morgan. VP Sis. 

~urite: 
FAX: 203-481-8937 

SHURITE METERS, A Prime Technology Co., P.O. 
Box 1 B5, Twin Lakes Rd., North Brantord, CT 08471, Tel: 
203-481-5721,lWX: 71!1-452-3092; Empl: 15; SIs. Mgr: 
James L Jamieson ............•... , ........... , 001416 

Local SaIe6 Offices & Reps 
CA Burbank, Modco Co. .................. 818-B48-2215 
CA Fremont, Abel & Assocs. .............. 415-792-1686 
CA Fremont, Abel & Assocs. ............... 415-794-4030 

CA San Diego. Qua/tronics ............... 619-695-0118 
CO Denver, Nelson Co. Inc. ...... .. .. .. ... 303-295-1017 
FL Lakeland, Munday Sis. Co. ............ 813-858-5608 
IL cary, Bob Bums Assocs. ............. 312-516-3322 
IN Indianapolis, John ~ Inc. ......... 317-253-5501 
IA Des Moines, The Beams Co. .... , .. ... 515-255-1148 
KS . Shawnee Mission, The Beams Co. .... 913-631-C)300 
MI E Detroit. Jack M Thorpe Co. .... : ... 313-n9-6363 
MO Sl Louis, The Beams Co. ............. 314-434-8448 
NJ Belleville, D. F. Tobias & Co. .......... 201-151-11680 
NJ Lawrenceville, DVS Co. ............... 809-896-1112 
NY Fayetteville, H.c. Johnson Agencies .. 315-637-1143 
NY ~,H. C. John;Ion Agys., Inc... 716-586-07n 
NC Raleigh. B. T. Funderburk Inc. ......... 919-846-2373 
OH Cleveland, John Olsen eo: . .. . . . . . . . .. 218-662-3454 
OH Columbus, John Olsen Co. ........... 61 +-478-9911 
OH Goshen. John Olsen Co. .. .. .. .. .. .. .. 513-722-3320 
RI Coventry, Adams McGregor Inc. ...... 401-726-1300 
TX Dallas, The Crockett Sis. Co. •••• , . • . • • 214-350-33n 
WA Seattle, Evergr-. Mktg. Grp. ......... 206-833-3180 
Can Thomhilt 0nI., R. C. Kahnert Sis. Ltd. 

.. ... , ................ , ............ ,... 416-731-9232 
Can Winnipeg, Mani1oba, Smith-Patterson & Assocs. 

.. .... .... .. .. .. .. .. ... .. ... .. .. .. . .... 204-885-1376 

SIDEREAL CORP., TransTechnology Corporation. 
9800 S.W. Barnes ReI., Portland, OR 97225, Tel: 503-297-
5531, TELEX: 36-0840, TWX: 91~139, FAX: 503-
292-7730;Bf1pl: 250; SIs. Mgr: Jeff Gretz 

SIECOR ELECTRO-OPTIC PRODUCTS, Siecor 
Corporation. P.O. Box 13625, Research Triangle Park, 
NC 27709, Tel: 1-8OO-811B-l.AN1, 919-481-5100, TELEX: 
821353, FAX: 919-481-0753; Empl: 50; SIs.Mgr: Glenn R. 
Cons1ab1e 

SIEMENS COMPONENTS, INC. Optoelectronics 
Division, 19000 Homestead ReI., CUpertino, CA 95014, 
Tel: 408-257-7910, TELEX: 352084, TWX: 910-338-0022; 
FSC No.: 50579; Empl: 1100; SIs. Mgr: Chuck Berghoff; 
Dist. Mgr: Regina Walls 

SIEMENS 

FAX: 201-321-3961 
SIEMENS COMPONENTS, INC., Special Products 

Div. 186 Wood Ave.. South, Iselin. NJ 08830, Tel: 201-
321-3400, TWX: 710-998-0588/0529; Empl: 800; SIs. 
Mgr: Curt Hozian; Dist. Mgr: Dick Robert 
........ , .. , ............ ' ................. A'1171,1331 

Local Sales Offices & Reps 
AL Huntsville, Int&rep assocs. ............ 205-533-1730 
AZ. Phoenix, WesIrep ... "................ 802-997-8899 
CA Anaheim, WesIrep .................... 714-527-2822 
CA Cupertino, Siemens Comps., Inc. ...•.. 408-725-3566 
CA Cupertino, SC Sis. West .............. 408-725-3531 
CA Orange, Siemens Camps., Inc. ......•. 714-385-1274 
CA San Diego, Varigon-San Diego, Inc. ... 619-576-0100 
CO Li1tIeton. Lange SIs. ... .. .. .. .. .. .. .. .. 303-795-3600 
FL Apopka, G.F. Bohman Assocs. ........ 305-BB6-1882 
GA Norcross, INTEREP .. .... .. .. .. .. .. .. . 404-449-8680 
GA Norc~ Siemens Camps., Inc. . • • • . • . 404-449-3981 
IL Park Ridge, Metcom Assocs. ......... ~ 312-696-1490 
IL Rosemont, Siemens Comps., Inc. ..... 312-629-8000 
IN Indianapolis, Electro Reps., Inc. ....... 317-842-7202 
IA Cedar Rapids, Cahill-Schmilz-cahill .. 319-3n-9219 
MD Lutherville, D.G. RepS... .. .. .. .. .. .... 301-583-1380 
MA Westborough, Anchor Engrg. ......... 61 HI98-2724 
MI Troy, C, B. Jensen & Assocs. ......... 313-843-0506 
MN Sl Paut Cahill-Schmilz-cahill ......... 612-646-7217 
NJ Special Prods. Div.. .. .. .. .. .. .. .... .. . 800-222-2203 
NJ Bellmawr, TAl Corp. .................. 809-933-2800 

. NJ Ft Lee, Necco ........................ 201-461-2789 
NJ Princeton, Simens Camps., Inc. .....•. 809-987-0083 
NM Albuquerque, FoP Sis. ........•....... 505-345-5553 
NY Uverpoot Gen- Tech................. 315-451-3480 
NC Smithfield, ADI,Inc. ................... 919-934-8136 
OH Columbus, SIemens Camps., Inc. ..... '61+-433-7500 
OH Strongsville, Dolfuss-Root & eo.. Inc. 

PA Bridgeville, Dolfuss Root & Co. .... , .• 
TN Gr-.ville, Interep .................. .. 
TX Arlington. CompTech Sis., Inc. ....... . 
TX Austin. CompTech Sis., Inc. .......... . 
TX Houston, CompTech Sis., Inc. ........ . 
lIT Salt Lake City, Lange Sis., Inc. ...... .. 
WA Bellevue, Micro Sis. .................. . 
PR Rio Piedras, Klamco EIec. .......... .. 

Local Distributors 
AL Huntsville, HaI~ark ................ .. 
AZ. Phoenix, Hal~Mark ................. .. 

216-238-0300 
412-221-4420 
615-639-3491 
817-265-6007 
512-331-8922 
713-n6-B330 
801-467-0843 
206-451-0568 
809-752-8169 

205-837-11700 
602-437-1200 
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Manufacturers and Sales Offices Directory 
CA canoga Park, HaI~Mark .............. 818-716-7300 
CA Irvine, Marshall ....................... 714-458-5394 
CA Milpitas, Marshall EIec................. 408-942-4700 
CA San Jose, Hal~Mark .................. 408-432-0900 
CA Sumyvale, Pennag-Sie<ra Div. ... . . . .. 408-738-1080 
CO Thornton, Marshall Elec. .............. 303-451-8444 
Fl Orlando, Hal~Mark .. .. .. .. .. .. .. .. .. .. 305-855-4020 
GA Norcross, Marshall ................... 404-923-5750 
IL Elk Grove, Pennag-Cenlral Div ........ 312-956-1140 
IL Rosemont, Advent .................... 312-298-4210 
IL Wooddale, HaI~Mark ................. 312-860-3800 
IN Indianapolis, Marshall. . . . . . . . . . . . . . . .. 317-297-0483 
MD Columbia, Hal~Mark .................. 301-988-9800 
MI Farminglon Hills, Advenl .............. 313-477-1650 
MN Plymouth, Marshall ................... 612-55~2211 

NJ Fairfield, HaI~Mark .................... 201-575-4415 
NY Rochester, Marshall .................. 716-235-7620 
NC Raleigh, HaI~Mark .................... 91 ~872-o712 
OH Dayton, Marshall ..................... 513-898-4480 
PA McKean, Advacom ................... 814-476-7774 
TX Dallas, HaI~Mark ..................... 214-553-4300 
WA Bellevue, Marshall .................... 206-747-9100 

SIERRACIN/MAGNEDYNE, 2258 Rutherlard Rd., 
Carlsbad, CA 92008, Tel: 61~8-3321, TWX: 91()-322-
1391, FAX: 61~9B7; EmpL: 150 

SIERRACIN POWER SYSTEMS, See Sierra Power 
Systems 

SIERRA MONITOR CORP, 1991 Tarob Ct, Milpitas, CA 
95035, Tel: 408-262-6611, TELEX: 17-1618; FSC No.: 
MSGSNDR; Empl: 23; Sis. Mgr: Robert Dunkle; Dis!. Mgr: 
Gordon Arnold 

SIERRA POWER SYSTEMS, See Valor Power Sys. 
Div., Valor Elctms. 

SIERRA WEST POWER SYSTEMS, 2615 Missouli SL 
Las Cruces, NM 88001, Tel: 505-522-6828; Empl.: 12 

SIGMA ELECTRONICS INC, 10830 Kinghurst Or, 
Houston, TX 77099, Tel: 713-933-4700, TWX: 378-7848, 
FAX: 713-933-9067; FSC No.: 60767; Empl.: 119; Sis. 
Mgr: K Johnson 

SIGMA INSTUMENTS, Pacific Scientific, 90 Ubbey 
Pkwy, Weymouth, MA 02189: Tel: 617-34()-0700, TELEX: 
94-0645, TWX: 71 ()-348-1161, FAX: 617-34()-0728; Empl.: 
250; SIs. Mgr: Joseph Damato 

Local Sales Offices & Reps 
CA Aubum, Ewing-Foley, Inc. ............. 918-685-6591 
CA Los Mas, Ewing-Foley, Inc. ........... 415-941-4525 
CA Westminster, West EIctrn. SIs. ........ 714-898-0120 
MA Hingham, Northeast Reps. ............ 617-7 4~B7oo 
NJ CherTy HiI~ Trinkle Sis., Inc. ........... 609-795-4200 
NJ Englewood Cliffs, Maisor>-Esco, Inc. . .. 201-56~6868 

NY Hauppauge, Maislr>-Esco, Inc. ......... 516-273-3500 
NY Rochester, H. C. Johnson Agy. ........ 716-586-0777 
NC Winstar>-Salem, D.G.W, Inc ............ 91~768-7166 
PA Glenshaw, H. C. Johnson Agy . ........ 412-487-1246 

SIGMA PlASTRONICS, INC, P.O. Box 649, WhHmore 
Lake, MI48189, Tel: 313-231-2871; Empl: 3 

SIGMAPOWER, INC, 20790 Leapwoad Ave, Garson, CA 
90746, Tel: 213-32-Sigme, FAX: 213-715-6079; FSC No.: 
55196; Empl: 145; Sis. Mgr: Carl J. Marquarot 

SIGMA SYSTEMS CORP., 3163 Adams Ave., San Diego, 
CA 92116, Tel: 61~283-3193, FAX: 61~263-6526; Empl.: 
21; Sis. Mgr: T. Stewart ....................... 001207 

Local Sales Offices & Reps 
CA Albany, B/P Assocs. .................. 415-525-7605 
CA San Carlos, Electronic·Engrg. Assoc. .. 415-593-2189 
CA San Carlos, Electronic Engrg. Assocs. 

....................................... 415-593-2189 
CT Fairfield, Wexler-Court SIs. Co. . . . . . . .. 203-334-1122 
IL Elgin, RK Elctrns., Inc. ................ 312-695-8552 
IL So. Elgin, RK Elctms., Inc. ............. 312-695-8552 
MN Edina, Dytec Inslrs., Inc. ............... 612-831-7169 
Inti Palaiseau, France, Salies SA .. . . . . . . . . . .. 920-4()-10 

SIGNAl PROCESSING TECHNOlOGIES, 1510 Quail 
Lake Loop, Colorado Springs, CO 80906, Tel: 71~54()-
3900, TELEX: 452433, TWX: 62926148, FAX: 71~54()-
3716; Empl.: 68; Sis. Mgr: Rick Minlle 

SIGNAL RESEARCH INC., River Road, P.O. Box 357, 
Trtusville, NJ 08560, Tel: 6~737-1917 ........ 001111 

SIGNAl SYSTEMS INTERNATIONAl, P.O. Box 470, 
Levaletle, NJ 08735, Tel: 201-741-1120, FAX: 201-747-
3122; Empl: 7; Sis. Mgr: W. Kinney 

SIGNAL TRANSFORMER CO., INC., Insileo 
Corporation, 500 Bayview Ave., Inwood, NY 11696, Tel: 
516-23~5777, TELEX: 96-8112, TWX: 51 ()-225-8440, 
FAX: 516-23~7208; FSC No.: 08779; Empl.: 280; Sis. 
Mgr: John Marino ................. ; .. .... Ao2442-2459 

Direct sales only. Inwood, NY 516-23~5777 

Local Sales Offices & Reps 
Can Toronto, Ont, Calbrooke Mktg. ........ 416-346-2551 

SIGNA TRON, A Unit of Sundstrand Corp, 110 Hartwell 
Ave., Lexinglon, MA 02173, Tel: 617-861-1500, TELEX: 
299551 (RCA GLOBCOM), FAX: 617-683-8039; FSC No.: 
59371; Empl: 120; Sis. Mgr: Joseph T. McNamara 

SIGNUM SYSTEMS, 1820 141h SL Ste. 203, Santa 
Monica, CA 90404, Tel: 213-45()-6096; Empl.: 9; Sis. Mgr: 
G. Phillips 

SILICON DETECTOR CORP., 1240 Avenida Acaso, 
Camarillo, CA 93010, Tel: 805-484-2884, FAX: 805-484-
2884; EmpL: 60; Sis. Mgr: MK Nicklas/D. Tingley 
........................................... aol348-1349 

Local Distributors 
CO Westrninister, Southern Engrg. ........ 303-428-3955 
CT New Haven, Swan & Assoc. .......... 203-387-3917 
FL Winter Park, McMahan Electro. Optics 

IL Des Plaines, Bea Electro-Op1ics ..... . 
IN Indianapolis, Baa Electro-Optics ..... . 
MN Bioominglon, Sea Electro-Optics ..... . 
NM Albuquerque, Southweslern Engrg. .. . 
OH Risingsun, Mecom, Inc. .. ............ . 
TX Dallas, Southwestem Engrg. 
TX Houston, Southwestern Engrg. ....... . 
WA Seattle, Datacom & Assocs. .......... . 

SILI[ON 
GENERAL 

407-645-1000 
312-298-1420 
317-247-8314 
612-854-0941 
505-68 1-3677 
41~7-3231 
214-34()-1741 
713-781-8710 
206-285-2525 

FAX: 714-893-2570 
SILICON GENERAL., 11861 Westem Ave, Garden Grove, 

CA 92641, Tel: 714-898-8121, TELEX: 692-411, TWX: 
91 ()-596-1804; FSC No.: 34333; EmpL: 250; Sis. Mgr: Joe 
Castellano; Dis!. Mgr: Larry Baurilgardner 

SllICON!)(, INC, 2201 Leurelwood Ad., Santa Clara, CA 
95054, Tel: 408-988-8000, TWX: 91 ()-338-0227; EmpL: 
2600; Sis. Mgr: Waller Senges; Dis/, Mgr: Chuck Sweet 

FAX: 213-630-5338 
SILICON POWER CUBE CORP., 6015 Obispo Ave., 

Long Beech, CA 90805, Tel: 213-634-9390, TELEX: 
297340; Empl: 350; Sis. Mgr: Don Penn; Dis!. Mgr: 
Howard Saner ............................ aol624-1627 

Local Sales Offices & Reps 
AZ Scottsdale, AcTooh Comp.SIs. ........ 602-991-6300 
CA Long Bch., Silicon Power Cube....... 213-634-9390 
CA MIn. View, Westech SIs. .............. 415-961-1422 
CA San Diego, Manning Co. . ....... :..... 61 ~565-6097 
CO Parker, Parker Webster Co. ........... 303-641-4688 
FL Orlanclo, South Atlantic Comp. SIs. . . .. 407-857-3650 
GA Lawrenceville, B. T. Funderbruk, Inc. .. 404-963-9495 
IL Downers Grove, Richmar Elctrns. Corp. 

IN Greenwood, Valentine & Assocs. .... . 
IN South Bend, Valentine & Assocs. .... . 
IA Cedar Rapids, Delltron Co, Inc. ...... . 
IA Iowa CRy, Richmar EIctms. Corp. . ... . 
MA Sharon, Cummings Assocs. .......... . 
MI Comstock, Nova Elctrl. SIs. ... ',' ..... . 
MI Highland, Nova EIctrt. Sis. ............ . 
MN Bioominglon, SmileylScott Assocs. .. . 
Me Fiolissant, Delltron Co, Inc. .......... . 
MO Gladstone, DeIHron Co, Inc ........... . 
NJ Palisades Park, Janco Technlg. ...... . 
NY Syracuse, L D. Allen, Inc. .. .......... . 
NC Raleigh, B. T. FunderjJurk, Inc. . ...... . 
OH BrunswiCk, J. N. Bailey & Assocs. .... . 
OH Columbus, J. N. Bailey & Assocs. .... . 
OH New Lebanon, J. N. Bailey & Assocs. 

312-968-0118 
317-688-2260 
21~288-7070 

31~362-2526 

31 ~354-6894 
617-784-5606 
616-784-3535 
313-687-0064 
612-888-5551 
314-83~ 
816-435-6445 
201-941-4008 
315-437-8387 
91 ~846-2373 
216-273-3798 
614-262-7274 

513-687-1325 

SILICO 
OR Portland, Topp Engrg. Sis. Corp. ...... 503-244-7265 
PA Philadelphia, Fda-Walker ............. 215-233-2100 
SC Lendrum, B. T.Funderburk,lnc. ......... 803-457-2343 
UT SeH Lake CRy, Parker Webster. •. . . ... 801-268-9939 
WA Bellevue, Topp Engrg. SIs. Corp. ...... 206-747-5400 
WA Spokane, Topp Engrg. SIs. Corp. ...... 5~534-5630 
WI Butler, Richmar EIctrns. Corp. ......... 414-781-1749 
Can Bumaby, B.C, VHel Elctrns. ........... 604-43~ 1136 
Can Lachine, Que., VHel Elctrns. ........... 514-636-5951 
Can Mississauge, Ont, Vdel EIctms .. .. .... 416-676-9720 
Can Ottowa, Ont, VHel EIctrns. ............ 613-592-C109O 

Local Distributors 
AL Huntsville, HamiHon/Avnet ........... 205-637-7210 
AZ Chandler,HamiHon/Avnet .... : ....... 602-961-6500 
CA Chatsworth, HamiHon/Avnet .......... 818-7Q()-6Soo 
CA Costa Mesa, HamiHon/Avnet ......... 714-641-4100 
CA Costa Mesa, Hamilton/Avnet ......... 714-754-6111 
CA Gardena, HamiHon/Avnet ............. 213-217-6700 
CA Long Beach, Arr1:ls Abundant......... 213-634-0187 
CA Ontario, HamiHonl Avnet .............. 714-9B~2 
CA Sacramento, HamiHon/Avnet ......... 916-925-2216 
CA San Carlos, Logan EIctrns. .. . . . . . . . . . . 415-594-0700 
CA San Diego, HamiHon/Avnet ........... 61~571-7510 

CA Sunnyvale, HamiHon/Avnet ........... 408-743-3355 
CO Englewood, HemiHon Avnet • . . . • . . . • .. 303-74()-looo 
CT Danbury, Hamilton/Avnet ............. 203-797-2600 
FL Ft Lauderdale, Hamiltonl Avnet ....... 305-971-2900 
FL Hollywood, MRO Distrs. . . .. .. . . .. .. . .. 800-237-8676 
FL St Petersburg, HamiHon/Avnet ....... 813-576-3930 
FL Winter PI<, HamiHonl Avnet ........... 305-628-3868 
GA Atlanta, Cleveland EIec. ............. " 404-696-4550 
GA Norcross, HamiHon/Avnet ............ 404-447-7507 
IL Bensenville, HamiHonl Avnet .. . . . . . . .. 312-6B()-77oo 
IN Carmel, HamiHonl Avnet .............. 317-844-9333 
IA Cedar Rapids, Hamilton/Avnet ........ 31~362-4757 
KS Overland PI<., Hamiltonl Avnet ........ 913-688-8900 
Me Columbia, Hamilton/Avnet ............ 301-995-3580 
MA Peabody, Hamilton/Avnet ............ 617-531-7430 
MI Grand Rapids, Hamilton/Avnet ....... 616-243-6805 
MI Uvonia, HamiHon/Avnet .............. 313-522-4700 
MI Madison Heights, GALCO ............ 313-542-9090 
MN Minnetonka, Hamilton/Avnet .......... 612-932-0600 
Me Earth CRy, HamiHonl Avnet ........... 314-344-1200 
NH Manchester, Hamiltonl Avnet ......... 603-624-9400 
NJ Charry Hil~ Hamiltonl Avnet ........... 609-424-0100 
NJ Fairfield, Hamiltonl Avnet ............. 201-575-3390 
NJ Oakland, Relay Specialties............ 201-337-1000 
NM Albuquerque, HamiHon/Avnet ........ 505-765-1500 
NY Hauppauge, Hamilton/ Avnet . . . . . . . . .. 518-434-7421 
NY Rochester, Hamilton/Avnet ........... 718-475-9130 
NY Syracuse, HamiHon/Avnet ............ 315-437-2641 
NC Gastonia, JMT EIctrns. & Controls .... 704-867-4401 
NC Raleigh, Hamilton/Avnet .............. 91~7a-oal0 
OH Cleveland, Darrah EIec. ............... 216-631-0912 
OH Dayton, Hamilton/Avnet .............. 51~7oo 
OH Solon, Hamilton/Avnet ............... 216-34~51oo 
OH Westerville, Hamiltonl Avnet .......... 614-682-7004 
OK Tulsa, HamiHon/Avnet ................ 918-252-7297 
OR Leke Oswego, Hamiltonl Avnet ....... 503-635-8157 
PA Pittsburgh, Hamilton/Avnet ........... 412-281-4150 
TX Austin, Hamilton/Avnet ............... 512-837-8911 
TX Irving, Hamilton/Avnet ................ 214-55()-7755 
TX Stafford, Hamiltonl Avnet ............. 713-240-7733 
TX Waco, Industoial Elec. ................. 817-772-1899 
UT Sail Lake CRy, Hamiltonl Avnet ,...... 801-972-2800 
WA Bellevue, Hamiltonl Avnet .. . .. . .. .. ... 206-643-3950 
WA Ken~ Shannon Indl ................... 206-575-8600 
WI New Berlin, Hamilton/Avnet .......... 414-784-4510 
WI Salem, Drive Sys. Tech., Inc. .......... 414-843-3177 
Can Bumaby, BC, Hamiltonl Avnet .. .. .. ..• 604-437-6667 
Can Calgary, Alberta, Hamiltonl Avnet ..... 403-250-9380 
Can Mississauga, Ont, Hamilton/Avnet .... 416-677-7432 
Can MIssissauga,Ont, R-Theta ............ 416-89()-O221 

SIGMA SYSIEMS 

'" e Largest 

DI:r~~[tor • • 
In the World 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 61h Avenue, 

Sanla Monica, CA 90404 Oakland, CA 94606 
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SILICO 

Shliipson 

Analog & Digital Multimeters & 
Panel Meters 

An Authorized 
Stocking Distributor 

Narionally Call 

1-(800)-732-3457 

Manufacturers and Sales Offices Directory 
Can Nepean, ant, HamiIIon/Avnet •.....•. 613-226-1700 SJOBERG, C. & SON, INC., 415 S1aIIon St, Po. Box 
Can Sl Laurent, Que., HamiIton/Avnet ••.•. 514-335-1000 3583, Cranston. AI 02910. Tel: 401-461-8220, FAX: 401-

467-5446; EmpL: 20· 
SIlICON SENSORS. Old Hwy .. 18 East, Dodgeville, WI 

53533, Tel: 608-935-2707, 1WX: 91 ~7-OO72, FAX: 608- SKAN-A-MATIC, Electro Corporation, 1845 57111 St, P.O. 
935-2775; FSC No.: 54822; EmpL: 28 Box 3049, Sarasota. FL 34230-3049, Tel: 813-355-8411, 

SILICON TRANSISTOR CORP. Katrina Ad., Chelmsford, 
MA 01824, Tel: 50&-256-3321, 1WX: 71()'343-0576; FSC 
No.: 07256; EmpL: 200; SIs. Mgr: John J. Flynn; Di8t. Mgr: 
Fred Wheaton 

SILICON VAJ.J.E( TURNKEY, 544 Weddell Dr. Suite 9, 
Sumyvale, CA 94089, Tel: 40&-745-1131, FAX: 40&-747-
1473 

SILONEX INC.,331 Cornelia St, Plattsburgh, NY 12901, 
Tel: 51 &-561-31 so. TWX: 61Cl-421-3362, FAX: 514-747-

TaEX: 5-2883, ESYLNK: 813-355-3120; EmpL: 175; SIs. 
Mgr: Ken Wood 

SKYDYNEO 

FAJ<:914-856-8378 
3906; EmpL: 140; SIs. Mgr: Carol Larsen .••••• 1101347 SKYDYNE DIY. OF AAR, BROOKS & PERKINS, 21 

Local Sales Offices & Reps 
AL Huntsville, Glen White ...••..•.••..•.. 
CA Arcadia, Van Got! & Assocs. ........ .. 
CA San Mateo, Servfce Inds. •.. , ........ . 
CT Branford, WM Assocs. .............. .. 
IL ArIngton HgIs.. Hi" Sis. Corp. ....... .. 
MD Baltimore, Glen WhHe Assocs. •.••.... 
MA Topsfield, RFC Assocs. ...•.........•. 
MI Uvonla, Amlech Reps. .•••••.•••••.••• 
MO Sl Louis, Engrg. SVcs. Co. .......... .. 
NJ Denville, T. J. Sis., Inc. ..••••.•••••...• 
TX Dallas, Kay Todd & Assoc. .•.•..••.... 
VA Lynchburg, Glen WhHe Assocs. ...... . 

205-883-7938 
81 &-445-9728 
415-573-1816 
203-488-4244 
312-255-4400 
301-321-7235 
50&-887-8545 
313-474-8300 
314-997-1515 
201-361-5352 
214-458-8833 
804-525-1993 

SlL TRONICS LTD. P.O. Box 456, Dover, MA 02030, Tel: 
617-329-4068, FAX: 50&-785-2265; Empl: 110; SIs. MgT: 
G.UrIlan 

SIMCO, 382 Merlin Ave., Santa Clara, CA 95050. Tel: 40&-
727-3611; EmpL: 120; SIs. Mgr: J. Angelo 

River Ad., Port Jervis, NY 12771, Tel: 914-856-6655, 800-
428-CASE, 1WX: 51 ().28().1249; EmpL: 110; SIs. Mgr: M. 
TII'IlII8Y •.••••• ..••. .. ........... ........ ..• C>1085-1097 

SKYNET ELECTRONICS, 9301 Jordon Unit 101, 
Chatsworth, CA 91311, Tel: Bl8-868-6242, 1EI.EX: 
294582, FAX: 818-888-5239; EmpL: 200; SIs. Mgt: ~eI 
E. Erb .................................... 1)02052-2055 

LocaJ Sales Offices & Reps 
CA ~ilpilas, American Skynel.. .. . . . . . .. . . 4OB-945-6355 

SKXWAY MAGNETICS, 35372 Hwy 79, Werner SprIngs, 
CA 92086, Tel: 61!H82-3342; FSC No.: 3612; EmpL: 12; 
SIs. Mgr: John Grudziadz 

SLAUGHTER CO, Moore & Hailey SIs., po. Box 1805, 
Ardmore, OK 73402, Tel: 405-223-4773, 1EI.EX: 697-55n, 
FAX: 405-226-5757; FSC No.: 05611; SIs. Mgr: T. Medrick 
................................................. 1)01347 

In California SIMCO CO. 2257 North Penn Ad., Hatfield, PA 19440, Tel: 
1-(800)-272-4225 215-922-2171, FAX: 215-622-3795; EmpL: 150; SIs. Mgr: 

Brian Mininger 
RAG ELECTRONICS, INC. 
21418 Parthenia st. Canoga Park, CA 91304· (818) 998-6500 SIMPSON ELECTRIC CO. 853 Dundee Ave., Elgin, IL 

H.H. SMITH 
Over 

500,000 
in Stock • 

The 
Largest 
Relay & 

Switches 
Distributor 

in the World. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day . 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

~~ 
BRILL 
ELECTRONICS 
(415 f 834-5888 
610 E. 10th Sf.. Oakland. CA 94606 .... " ............... . 

SOLA ELECTRIC 

(21.3) 452-8002 

60120, Tel: 312-697-2280, TaEX: 72-2416, FAX: 312-
697-2272; EmpL: 550; Di8t. Mgr: George OSkandy, Sis. 
AdmIn. Mg. FAJ<: 818-768-8326 

SLOAN CO. n04 San Fernando Ad., Sun Valley, CA 
SIMULASER CORP. 15251 E. Don JuRan Ad., CHy of 9135:~0367, Tel: 213-675-1123, TWX: 910-49&-2250; 

Industry, CA 91746, Tel: 81&-36&-1355, FAX: 81&-33&- EmpL: 25; SIs. Mgr: Michael Mautner .... 1101188-1195 
6694; FSC No.: 8T239; Empl: 26 

SIMULEX CORPORATION, 15032 Red Hili Ave., Ste. B, 
Tustin, CA 92860, Tel: 714-25&-1500, TELEX: 650 256 
5961, FAX: 714-25&-7671; SIs. Mgt: Dave Guss 

SINCLAIR RADIO LABORATORIES LTD. 85 Mary St, 
Aurora, ant, Canada L4G 3G9, Tel: 416-727-0165, TELEX: 
~218782, FAX: 416-773-1843; Empl: 100; SIs. Mgr:J.M.. 
CoIIharI, Exec. VP 

SINGER DATA PRODUCTS, . INC. 790 Maple Lane, 
Bensenville, IL 60106, Tel: 312-860-8500, TELEX: 21()' 
230, FAX: 312-660-3672; Empl: 40; SIs. Mgr" Ken 
Krohmer 

SIPEX CORP. Custom Monolithic Prods. Div. Six 
Fortune Dr. Billerica, MA 01821, Tel: 508-663-7811; Empl: 
90 

srrco ANTENNAS DIV.OF SIMPLICITY TOOL 
CORP. 10330 N.E. Marx St, Portland, OR 97220, Tel: 503-
253-2000, 1EI.EX: 200479, FAX: 503-253-2009;EmpL: 18; 
SIs. Mgr: G. BerIner 

LocaJ DistrIbuIor8 
AR BatesvIlle, 100 Co cable .............. 501-793-4174 
CA AnaheIm, Anxiter ..................... 741-n!Hl5OO 
CA Torrence, Wes\em CATV ............. 213-539-8030 
CO Englewood, Mega Hertz .............. 303-n&-1717 
FL TIIJ11l8, Anxiter ....................... 303-626-7115 
GA Suwanee, Anxiter . . . . . • . .. . . . . ... . • . • . 404-995-5110 
IL Elk Grove, AnxHer •..••.••.••..•..•.•• 800-554-5369 
MI Iron Mountain, Anxiter ........••.....• 906-n4-4111 
MO Kansas CHy, Mega Hertz ......... ;... 800 821-6800 
NY Wharton, Anxiter ......•. ....•....•.... 51&-293-n88 
TX Bedfon:I, Spectrum Mega Hertz ....... 817-354-7500 
WA Edmonds, Glade Comms. ..••..... •...• 2O&-nl-6891 

SIVERS 1MA, Div. of Philips, 5669 SeImaraine Drive, 
Culver CHy, CA 90230, Tel: 213-390-74n, FAX: 213-390-
4350; FSC No.: 5n57; EmpL: 300; SIs. Mgt: Marshall 
Cleland 

LocaJ Sales Offices & Reps 
AL Huntsville, Remco ....•..•.....•...... 205-533-3763 
CA Montrose, Signal Entprs. Inc. ••• •• . • • . • 81 &-957-()64O 
CA MIn. VIew, Francisco & Assocs. .•....• 415-962-1717 
CO ~,Remington/USA............. 303-752-1986 
IL Wheaton, Chadra-Schllke & AsSoc. •.• 312-853-6126 
MD Glen Burnie, Macrotech Assoc. •...•.. 301-437-5588 
MN Minneapolis, Loren Green Assoc. of MimI. 

....................................... 612-571-6666 
MO Shawnee MIssion, Micro1ronics .•..... 913-282-1444 
NJ Cheny HiI~ QuaI\y Comps. .••.•••.••. 609-428-6228 
NJ Englewood CIiIIs, E. Glass Assocs. •.. 212-588-8440 
NY Rochester, Tech. Comps. ••.•••.•••••. 71 &-342-2406 
OH Cleveland, Allan Scraga .............. 216-662-6080 
TX Dallas, 1Bl. Engrg. & Sis. .............. 214-363-2921 
WA Bellevue, Olson, Ferree & Assocs. .... 206-883-n92 

LocaJ DisIIibutDnI 
AL Huntsville, Powell EIctms. ............ . 
CA Anaheiin, Deco ElcIrns. .•.•..•••••.••. 
CA Canoga Park, AMC Radio Hardware .. 
CA Costa Mesa, Powell ElcIrns. ......... . 
CA San Diego, Deco ElcIrns. .••.••..•.••. 
CA San Jose, Powell EIctms. ....•.....•.. 
CA Tonance, Kent EIctms. ••....•...•.•.. 
CT W. Hartford, Signal ctr. Inc. •••••••.••• 
FL Ft Lauderdale, Peerless RadIo Corp. 

FL Ft Lauderdale, Powell ElcIrns. •.•••.•. 
FL Miami, E1cIrn. Equip. ................ .. 
FL POIf1lIII'IO Beech, Peerless Radio ...•. 
KS Wichita, Lee Prods. .................. . 
MD Annapolis, Powell Elctms. ....•...•.•.• 
IL ArIngton. Mar'Lyn EIcIms. .......... .. 
MA WestborQugh, Powell Elctms. .••••.. ;. 
NY Lynbrook, Peerless Radio Corp. ..•••.. 
NJ Englewood, Powell Elctms. .......... . 
OH Cleveland, Acorn Inds. •....•........•. 
OH Solon, Repco ....................... .. 
OK Tulsa, AIIair Co. •...•..•.............•. 
PA Phi~ia, Powell Elctms. ...•...... 
TN Memphis, GFI Sis. ••••.•••.•..••.••.•. 
TX' Austin, 1l1e Altair Co. ................ . 
NC cary, Powell ElcIrns. ................. . 

205-529-2731 
714-63().9252 
81&-99&-2564 
714-754-1717 
619-693-1595 
408-943-9020 
213-320-2700 
203-236-6005 

305-973-4141 
305-97&-5000 
305-671-3500 
305-973-4141 
31&-284-2172 
301-880-3355 
312-364-7880 
617-36&-6100 
516-593-2121 
201-568-5600 
21 &-289-2531 
216-24&-6900 
91&-252-5781 
215-385-1900 
901-683-6252 
512-837-4490, 
919-467-}212 
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Manufacturers and Sales Offices Directory 
lX Houston, Altair Co. • . . . . . . . . . . . . . . . . . . . 713-462-3029 
lX Irving, Powell EIcIms. ................. 214-258-6841 
lX Richardson, Altair Co. ................. 214-231-5166 

SLOAN TECHNOLOGY CORPORATION, Veeco 
Instruments Inc. 602 E. Montecito St., Santa Barbara, CA 
93103, Tel: 805-963-4431,lWX: 91 0-334-4901, FAX: 805-
965-0522; ErT1ll: 75; SIs. Mgr: Bob Kase 

SL WABER, INC. 520 Fellowship Ad. Sta 306, Mt Laurel. 
NJ 08054, Tel: 609-966-8888. 80(}.257-8384, FAX: 609-
866-1945; ErT1ll: 125; SIs. Mgt: Scott Hammill 

SOLITRON DEVICES, INC., Semiconductor Group, 
11 n Blue Heron Blvd., Bldg. No.1, Riviera Beach, FL 
33404-9978, Tel: 407-848-4311, TElEX: 51-3435, lWX: 
510-952-7610, FAX: 305-863-5946; EmpL: 800; SIs. Mgr: 
Margeret McNutt; DiBt. Mgr: Leah RastriUi 

SOLITRON/MICROWAVE, Solilron Devices, Inc. 
11n Blue Heron Blvd., Solilron PI<, Bldg. 2, Riviera Beh., FL 
33404-9978, Tel: 407-848-4311, TElEX: 51-3435, FAX: 
407-863-5946,Ext 116; FSC No.: 950n; ErT1ll: 200; SIs. 
Mgr: Ray Sulzer; DiBt. Mgt: Deloris Martinez 

SMERT COMPTER AIDED DESIGN & PROTYPES, SOLTEC CORP. Sol Vista PI<, San Fernando, CA 91340-
SME (Munaco), P.O. Box 13280, KanaIa, Ont, Canada 1597, Tel: 818-365-0800, 800-423-2344, TElEX: 365-
K2K 1X4, Tel: 613-839-5588, 508-820-1130, FAX: 613- 7089; EmpL: 80; SIs. Mgr: Byron G. Mcintire 
~; ErT1ll: 14; SIs. Mgr: Raymond Fourastier 

SONICALL, INC., 35 Corporate Dr. Trumbul~ CT 06611, 
Tel: 203-452·9555, FAX: 203-452-9555; SIs. Mgr: Frank 

SORENS 
EXP Nasau. Bahemas, 21 at Cenlury Welding Co. 

.. .. .. .. . .. .. .. . .. .. . . .. .. .. .. .... .. .. . 809-325-4624 

EXP St l1lomes, V.I., Island Marine ••.•.••• 609-n8-0753 

Can MIssissauga, Ont, Advanced Battery Sys. 

....................................... 418-670-7159 

SONOBOND ULTRASONICS . INC. Inductotherm 

Industries. 200 E. Rosedale Ave., West Cheater, PA 

19380, Tel: 215-696-4710. 80(}.323-1269, TElEX: 902497, 

FAX: 215-692-0674; FSC No.: 15682; Empl: 35; SIs. Mgt: 

P.e. Krause 

SMI CORP. Superior MIg. & Instr. Corp., 511-75 Que9l"lS 
Midtown Expwy. MespeIh, NY 11378-1220, Tel: 718-478-
3000, lWX: 71 ()'582-2626; FSC No.: 96467; ErT1ll: 150; 
SIs. Mgt: G. Roger Preisick 

Handler ........................................ 001057 SORENSEN COMPANY, 5555 N. Elston Ave., ChIcago, IL 

H. H. SMITH (DIALlGHT CO.), See Dialight Corp. 

SMK ELECTRONICS CORPORATION, U.sA, 1901 
Nanci1a Cir. Placentia, CA 92670, Tel: 714-998-0980, 
TElEX: 18-3081, FAX: 714-n9-279O; FSC No.: 637-7400; 
EmpL: 64; SIs. Mgt: Gary Redman! T. Klymenko 

SNAPTITEI ALLIED, 2953 W. 12th St., PO Box 8550, Erie, 
PA 16505, Tel: 814-933-6131, FAX: 814-838-7503; EmpL: 
75 

SONICOR INSTRUMENT CORP. 100 Wartburg Ave., 
Copiague, NY 11726, Tel: 518-842-3344, TElEX: 649494, 
FAX: 518-842-3389; FSC No.: 31605; SIs. Mgr: Arthur 
Uers; Dist. Mgr: Arthur Uers 

SOFREl,INC.7665CommerceWayNo.105,EdenPrairie, FAX: 203-271-2179 
MN 55344, Tel: 612'937-8835, 1·8O(}.8-SQFRa., FAX: SONNENSCHEIN BATTERIES INC., 300 E. Johnson 
612-937-9086; EmpL: 8; SIs. Mgr: Scoll Henstein; Dist. 
Mgr: Scoll Henstein Ave., P.O. Box 339, Cheshire, CT 06410, Tel: 203-271-

SOHIO ENGINEERED MATERIALS CO. See 
Standard Engineered Materials Co. 

SOKOL CRYSTAL PRODUCTS, INC. 121 Water St., 
Mineral Point, WI 53565, Tel: 608-987-3363, FAX: 808-
987-3882; FSC No.: 56187; EmpL: 150; SIs. Mgr: Steven 
M Sokol 

SOLA, A Unit 01 General Sign. 1717 Busse Rd., Elk Grove 
Village. IL 80007-5666, Tel: 312-439-2800, TElEX: 
6871106 SOLAE, FAX: 800-628-6269; SIs. Mgt: Fred 
Lemke 

SOLARCOM TECHNOLOGY, INC. P.O. Box 4715, 
Hayward, CA 94544, Tel: 415-489-3141; EmpL: 9; Sis. 
Mgr: Rose Ferguson 

0091, 8O().4-DRYFJT; EmpL: 21; SIs. Mgt: C. T. Wright, 
V.P.; DiBt. Mgr: Lawrence (Skip) Moran ........ 001529 

Local SeIes Offices & Reps 
P;z Scottsdale, Electro Mktg. ............. . 
CA Cupertino, West-comp, Inc. .......... . 
CA Norwalk, E.D. Rivers Assocs. ......... . 
CT Ansonia, Pace Assocs. .............. .. 
IL Glendale Hgts., Beta Technlg. Sis. ... . 
IN Greenfield, France Entprs. Inc. ....... . 
IL Cedar Rapids, Tech. EIcIms. Inc. ..... . 
MD Hunt Valley, Eagle Sis. Corp. ........ .. 
MI Grand Rapids, R. P. Urban & Assocs. 

602-991-0110 
408-245-3100 
213-866-1471 
203-732-8756 
312-790-9686 
317-462-6098 
319-368-3443 
301-666-3930 

....................................... 618-245-0511 
MN Minneapolis, International EIcIms. ..... 612-571-0000 
NY Victor, Net Sis. Co. .................... 718-924-1844 
NO Raleigh, L G. While SouIhem ......... 919-872-8049 
NO Winston-Salem, L G. Wh"e Southern 

.........•..•...........•.............. 919-725-3612 
SOLAR ELECTRONICS CO. A T. Parker, Inc. 901 N. PA Norris Town, Rlvco January Inc. ...... 215-631-1414 

Highland, Hollywood, CA 90038, Tel: 213-462-D806, lWX: SC Greenville, L G. White Southern, Inc. .. 803-271-D630 
910.997-1921, FAX: 213-462-3721; FSC No.: 13222; lX Austin, DeItaComps. ................. 512-4511-4268 
ErT1ll: 17; . SIs. Mgr: Roy Talley lX Seagoville, Delta Comps. ............. 214-287-6333 

WI Milwaukee, Beta Technlg. Sis., Inc. .... 414-543-6609 
SOLA TRON ENTERPRISES, 421 E. Beach Ave., Can Mississauga, Ont, Advanced Battery Sys. 

Inglewood, CA 90302, Tel: 213-678-4981; EmpL: 20 ....................................... 418-67()'7159 

SOLDER ABSORBING TECHNOLOGY (SAT), A 
Spirig Co., 144 QakIand St., Springfield, MA 01108, Tel: 
800.628-6862, FAX: 413-788-0490; EmpL: 8; SIs. Mgr: 
Joyce While 

SOLDER REMOVAL. P.O. Box 1678, Covina, CA 91722, 
Tel: 818-967-3661, lWX: 91 ()'584-1820; FSC No.: 34605 

SOLID STATE, INC. 46 Farrand St., Bloomfield, NJ 07003, 
Tel: 201-429-8700, TWX: 71 ()'994-4780; EmpL: 110; SIs. 
Mgr:T. King 

SOLID STATE DEVICES, 14830 Valley V'19W Ave., La 
Mirada, CA 90638, Tel: 213-921-9680, TWX: 91()'583-
4807, FAX: 213-921-2396; FSC No.: 30043; EmpL: 200 

SOLID STATE ELECTRONICS CORP. 16646 
Parthenia St, Northridge, CA 91324, Tel: 818-993-8257, 
FAX: 818-993-8259; FSC No.: 11911; EmpL: 15 

SOLID STATE RELAYS, 71 Regent, Osk Brook, IL 60521, 
Tel: 312-932-1680, FAX: 312-687-9522; SIs. Mgr: D. E. 
WI9nke 

SOLID STATE SYSTEMS, 1300 Shiloh Ad., N.W. 
Kennesaw, GA 30144, Tel: 404-423-2200, FAX: 404-423-
2228; ErT1ll: 150; SIs. Mgr: Max Biller; Dist. Mgt: Max 
Biller 

SOLID STATE TESTING, INC. 56 Middlesex Tpke., 
Burlington, MA 01803, Tel: 617·272-0972, lWX: 710-332-
1620, FAX: 617-273-4896; EmpL: 150; SIs . . Mgt" James 
Roberts; DiBt. Mgt: James DiGiacomo 

Local Distributors 
P;z Scottsdale, Electro Mktg. ............ .. 
CA Escondido, American Battery Supp. •.. 
CA Garden Grove, MK Battery .......... .. 
CA MIn. View, Energy Sis. ............... . 
CA San Diego. Tauber EIcIms. ......... .. 
CT Bloomfield, Midstate Battery ........ .. 
CT Southbury, Justin Roberts Entprs. .... . 
CT Wallingford, Greene-Shaw Co. ....... . 
FL Ft Lauderdale, Marine & Gen. Battery 

GA Fayetteville, Frankland, Inc. ......... .. 
GA Norcross, Applied Power Inc. ........ . 
HI Honolulu, Battery Factory ........... .. 
IL Niles, Joseph EIcIms. ................ . 
IL Summit, Standard Battery ............ . 
IA Cedar Rapids, Dee EIcIms. .......... . 
MD Beltsville, Mark EIcIms. Supp. ....... .. 
MD Glen Burnie, MoCIean Brothers ...... . 
MD Glen Burnie, Revacto EIcIms. ........ . 
MA Newton, Greene-Shaw Co. Inc. ...... . 
MI Grand Rapids, S F Elcim Supp. ...... . 
MI Lansing, Battery Exchange(Dynalile) .. 
MI Uvonia, LWC Distrs. ................. . 
OH Columbus, Foster Battery (Dynalite) .. 
OH Millbury, DynaIiIe .................... . 
PA Phoenixville, CPS Prods. ............ . 
lX Dallas, M Hutton & Co. .............. . 
lX Houston, Houston Whls. EIcIms. ..... . 
lX Kemah, Sail Tech .................... . 

. VA Chesapeake, Battery Outlet ......... .. 
VA Manassas, Battery House ........... .. 
WA Redmond, Energy Sis.. Inc. ........... . 
WA Redmond, GR Battery Sys. .......... . 

602-991-0110 
619-748-8010 
714-554-9991 
415-969-0800 
618-4511-0216 
203-243-0646 
203-748-6161 
203-265-3333 

305-587-3523 
404-461-4026 
404-263-0421 
808-533-3312 
312-297-4200 
312-594-5401 
319-365-7551 
301-792-0072 
301-761-9200 
301-768-3400 
617-969-8900 
618-459-0216 
517-694-0411 
313-464-noo 
614-444-1000 
419-837-6837 
215-933-9100 
214-484-0580 
713-644-8320 
713-334-4690 
804-545-4442 
703-631-2425 
206-683-2343 
206-8115-4344 

80630, Tel: 312-n5-0843, FAX: 312-n5-7432; Empl: 

850; SIs. Mgt" Ed Larrabee 

INSTRUMENTS THAT STAY ACCURAll 

AUTHORIZED DISTRIBUTOR 

.... sSUNSHXNE 
THE SOURCE FORMETERS&TESTEQillPMENT 

1810 Grant Avenue 
Philadelphia, PA 19115 

215-673-5600 
FAX: 215-673-5609 

800-343-1199 
THE 

ULTIMATE TECHNICAL 
SOURCE 

Sa~rCa 
INDICATOR LIGHTS 

FULL LINE AUTHORIZED DISTRIBUTOR 

l~00 
ELECTRIC SWITCHES 

INCORPORATBD 

2478 Fletcher Dr., Los Angeles, California 90039·2897 

~:: 800-421-8855 TEL:213-660-1310 
CA:-800-252-4640 FAX:213""660-5130 

SEE COMPLETE PROOUCT LINE UNDER SWITCHES 
SECTION-51 DO. FREE CATALOG 31EM 00 REOUEST 
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SORENS Manufacturers and Sales Offices Direct()ry 

SoliCo 
FAX: 203-527-6047 

SORENSON UGHTED CONTROLS, 75 LoCust St, 
Hartford, CT 06114, Tel: 203-527-3092, 1-800-243-0240; 

SOUTH AMERICAN DEVELOPMENT CORP. Ale. 9G, 
RD. 413, ~ Park, NY 12538, Tel: 914-229-8866, FAX: 
914-229-2634; Empl: 80; SIs. Mg,: C. Healy 

SOUl"HCO, INC. 210 N. Brinton Lake Ad., Concordville, PA 
19331, Tel: 215-459'4000, TELEX: 83-1485, TWX: 71()' 
76().1715, FAX: 215-459-4012; SIs. Mg,: R. W.Doughelly 

SOUTHERN COMPUTER CORP. 141 W. WieuCa Ad., 
Ste. 3OO-B, Atlanta, GA 30342, Tel: 404-252-3340, FAX: 
404-252-8929; SIs. Mgr: Ray Manley 

Efr1lI.: 100; SIs. Mgr: TedOgorzalek ........... 801188 SOUTHERN ELECTRONICS, F-Dyne, 726 So. Flower 

Local Sales 0ffIce8 & Reps 
AI. Huntsville, Advanced Comps. Mk1g. ..• 
AZ Scottsdale, Advent Comp. Corp. ... , ..• 
CA Ml V_, Del Bucchia & Assoc. •....•• 
CA San Dimas, JPE Assoc. ............. .. 
CO Boulder, The Stra1ford Grp. .......... . 
FL Tampa, Florida Comp. Sis. ........... . 
IL Schiller Park, W.R.B. Inc. ............ .. 
IN Fort Wayne, Menze Sis. .............. . 
KS Mission, The Mertens Co. .•........... 
MO Glen Burnie, Macro1echAssocs. ..... . 
MA Canton, Comtek Assoc. •••••.••....•.. 
MI Dearbom, Pik:her-Poulin, Inc. ........ . 
MN Minneapolis, Tech. COmps. Grp. ...... . 
MO Clayton, Mertens Co. •.•••.•.•••....•. 
NJ BurHngton, VIlE EIc1ms. ............. . 
NJ Union, Pacen1 Engrg. ••.•..•..•...••.. 
NJ Wayne, November EJctm Sis. ........ . 
NY Great Neck, PacenI Eng. Co. ..•...•..• 
NO Siler City, Crossroads EIc1ms. ........ . 
OR Beaverton, Evergreen MkIg. Grp. ..... . 
TX Irving, AID EIc1ms. •...•..•..•..•...... 
WA BotheI~ Evergreen Mk1g. Grp. ........ . 
WI Mequon, WM Bolles Assoc., Inc. ..••.. 

Local DistJibutors 
AZ Phoenix, Minarik EJec. Co. ..•.....••.. 
CA Covina, SeJecta Swi1ch .............. . 
CA Gardena, GaJifomia Swi1ch & Signal .. 
CA Glendale, Minarik EJec. Co. .•..•.•.... 
CA Hayward, KEA EIc1ms. ............... . 
CA Irvin, J & J EIc1ms. •..••. ; ••.• , ..•••• , . 

205-881-5493 
802-48H1044 
415-965-8045 
818-359-4293 
303-53().3194 
813-980-7044 
312-678-7888 
219-747-5616 
913-432-9323 
301-766-1111 
617-628-2948 
313-562-5450 
61:Mi36-9512 
314-993-6600 
809-387-9331 
201-687-7197 
201-698-8683 
516-482-4878 
919-742-2372 
503-643-8020 
214-7e0-4761 
206-485-8063 
414-241-3320 

St, Burbank, CA 91502, Tel: 818-845-2458, FAX: 818-845-
6348; Empl: 100; SIs. Mgr: Wayne Melvin 

SOUTHTRONICS, INC. 1265 Kennestone Circle, Marietta, 
GA 30066-6029, Tel: 404-429-1000, FAX: 404-424-2000 

SPACE ELECTRONICS, INC. 81 Fuller Way, BarRn, CT 
06037, Tel: 203-629-0001, FAX: 203-629-0005; ErnpL: 26; 
SIs. Mgr: Richard Boynton 

SPARKOMATIC, Ale. 6 & 209, Milford, PA 18337, Tel: 717-' 
296-6444, TWX: 51()'26().2682; Empl: 400; SIS. Mg,: 
GaryPornes 

SPECIALTY CABLE CORPORATION, P.O. Box 50, 
Wallingford, CT 06492, Tel: 8OO-456-SI'Ec, TWX: 61 (). 
100-4275, FAX: 203-269-5293; Empl: 72 

SPECIALTY CONNECTOR CO, 2100 Earlywood Dr. 
Franklin, IN 46131, Tel: 317-738-2800, TELEX: 217084 

SPECIAUTY ELECTRONICS, INC, 105 E Ru1her1ord 
St, Landrum, SC 29356, Tel: 603-457-3824; EmpL: 10; SIs. 
Mgr: John Galli ................................ Co1529 

SPECO DIV, Components Specialties, Inc., P.O. Box 
624, 1172 Ale. 109, Undenhurst, NY 11757, Tel: 516-957-
8700, 8O().645-5518, TELEX: 98-7754, FAX: 518-957-
9142; FSC No.: 516-957-9142; Empl: 29; SIs. Mg,: Eric 
Forman; Dist. Mgr: Mel Hulkower 

CA Brea, Masco EIctrn, Inc. : .•.•••.•.••.. 
CA Costa Mesa, SpecIrum Control •..•••• 
CA Sunnyvale, SpecInlm Control ., .•..... 
CO Denver, UI'KIlerg Co. .•.•••.•..•...••• 
FL Altamonte Springs, Micro IjJctms. ..•.• 
FL Deerfield Bell., MicrcH:1c1ms. Comps. 

714-529-0666 
714-432-6404 
408-735-9015 
303-758-9033 
305-332-7156 

.• . . . .. . . . .. . .•• .. . .•. .. . . . . . . . . .. . .. . . 305-428-8944 
GA AIIanta, EIctm Mk1g. Assocs........... 404-448-1215 
IL CIystaI Lake, SpeclnJm Con\mJ ..•.••. 815-477-2600 
KS Overland Pk, Thomas L Dowell & Assocs. 

· ....••.• , •. , ., .•.. , • •. .. . . . . . . . . . . . . . . 913-648-7373 
MA Chelmsford, SpecIrum Control ....... , 617-458-9079 
MN Eagan, SpecIrum Control, Inc. .. , ..... , 612-452-9745 
MO Sl Louis, Thomas L Dowell & Assocs., Inc. 

.. . . .. . . . . .. . . . . . . . . .. . . . . . . . . . . . .. . . .. 314-849-4234 
NH Nashua, Key Sis. 01 New England ..•. 603-866-6742 
NJ Brielle, EMC Technlgs., Inc. ........... 201-223-8699 
NJ ctifton, Spectrum Control ............. 201-779-7888 
NY E Patchogue, EMC TechnlgS. . . . .. . . . . 518-288-5522 
NC Raleigh, EIctm Mk1g. Assocs. . ',' ...... 919-847-6800 
PA Erie, Spectrum Contro~ Inc. ........... 814-455-0966 
SC Greenville, EIcIm Mk1g. Assocs. ...... 803-223-4637 
TX Irving, Spec1rum Control .............. 214-929-0909 
WA Redmond, EIcIm Mk1g. Grp. .......... 206-882-0962 
EXP PA, Erie, Spectrum Control.. ..•.. ..... 814-455-0966 

Local DistJibutors 
AZ Scottsdale, Cypress EIcIms., Inc. , .... . 
CA Buena Pk, Cypress EIc1ms. .......... . 
CA San Diego, Cypress EIcIms., Inc. , .... . 
CA Santa Clara, Cypress EIc1ms. ........ . 
CO Englewood, Cypress EIc1ms. ......... . 
FL Melbourne, Aschbacher EIc1ms. ' .... . 
IL Chicago, Newark EIc1ms. ............ . 
MN Eden Prairie, Cypress EIcIms., Inc. ..•. 
MO Sl Charles, Finnigan EIcIms., Inc. , .... 
NJ Old Bridge, Metuchen Capacitors , ••.. 
NY BuIIaIo, Summit DisIrs. ............... . 
NY Rochester, Summit DisIrs. .......... ,. 
OH Dayton, Aschbacher ................. . 
OR Beaverton, Cypress EIc\ms., Inc. ..... . 
TX Dallas, Cypress EIc1ms. ..•..••..•..•.. 
WA Bo1heI~ Cypress EIcIms. Inc. ......... . 
Can BuIIaIo, Summit DisJs. ............... . 

802-256-9642 
213-744-0355 
619-292-5611 
8O().538-5112 
303-792-5629 
305-729-0628 
312-784-5100 
612-934-2104 
314-946-6201 
201-679-3366 
718-687-2800 
718-334-8110 
513-252-7765 
503-641-2233 
214-889-1435 
206-483-1144 
8O().245-0152 

CA Los AngeIes,EIecIric SwItches ...... . 

602-233-3000 
818-967-4123 
212-538-8830 
818-507-6445 
415-687-2900 
714-45!Hll 04 
213-660-1310 
619-580-6632 
408-727-0575 
714-259-8144 
213-873-4802 
303-289-5600 
203-527-7705 
813-644-7564 
404-491-3143 

SPECTRACOM CORPORATION, 101 Despatch Drive, SPECTRUM SIGNAL PROCESSING INC, 264 H 
CA San Diego, Minarik EJec. Co. •.•....•.. East Rochester, NY 14445-1464, Tel: 716-381-4827, Street, P.O. Box 811()'25, BlaIne, WA 98230, Tel: 1-800-
CA San1a Clara, Minarik EJec. Co. ....... .. 
CA Tustin, Western SWitches ............ . 

TELEX: 9103509587, FAX: 716-361-4998 663-8886 (US), 604-438-7266 (Can), FAX: 804-43().3046; 
EmpL: 14; SIs. Mgr: Judy A Bishop 

CA Van Nuys, Wes-Garde Comps. Grp. .. . 
CO Convnerce City, Minarik EJec. Co. ..••• 
CT Hartford, Wes-Garde Comp. Grp. ..... . 
FL Lakeland, Wes-Garde Comp. Grp. .... . 
GA Tucker, ClD, Inc. ..................... . 
IL Carol Spring, Wes-Garde Comp. Grp. 

IL CIystaI Lake, SulrSem ............. .. 
IA AIkins, The Carl Bergqulst Co. ...•..•• 
MA Canton, ComIek Assocs. ........•..... 
MI Sl Clair Shores, SpecIalities MIg. .•..• 
MN Minneapolis, Carl Bergqulst ..••...•..• 
MO Sl Louis, Wes-Garde Cornp. Grp. ., ... 
NH Nashua, Wes-Garde Comp. Grp. ... , .. 
NJ Ml Laure~ Wes-Garde Comp. Grp. ... . 
NY Woodside, Swi1ches Unl1d. ........... . 
OH Westerville, We&Garde Comps. Grp. 

OR Portland, Minarik EJec. ............... . 
SC Columbia, Dixie EIcIms. .............. . 
TX Dallas, Wes-Garde Cornp. Grp. ., .... . 
TX San Antonio, Minarik EJec. ........... . 
WI Mequon, Lake-View EIc1ms. ......... . 
Can Edmonton, Deskin Sis. ............... . 
CanMontr~ Deskin Sis. ................ . 
Can Ottawa, Deskin Sis. .......•........... 
Can RiChmond, Vancouver, Deskin Sis. •. ". 
Can Toronto, Deskin Sis. ................. . 
Can Wmnlpeg, Deskin Sis. •................ 

i 

312-653-1460 
815-459-4139 
319-446-7456 
617-628-2948 
313-771-2700 
612-635-2322 
314-567-7776 
603-680-1971 
809-778-6190 
718-478-5000 

614-865-0319 
503-253-3402 
803-779-5332 
214-357-1766 
512-622-7097 
414-377-6250 
403-466-2106 
514-331-2860 
613-729-1099 
604-324-8343 
416-475-1412 
403-466-2106 

SOSHIN ELECTRIC CO. LTD. No. 18-18, l-Chome 
Nakamagorne, Ota-Ku, Tokyo, Japan, Tel: (03) 775-2111, 

SPECTRAGRAPHICS CORP., 9125 Rehco Ad., San 
Diego, CA 92121, Tel: 619-45().0611, TELEX: 295439; 
Empl: 250; SIs. Mg': Ray Barger, VP Sis.; Dist, Mg,: Elliot 
Shay 

SPECTRAL DYNAMICS DIVISION, Scientific-Atlanta, 
Inc., 4141 Rullin Ad., San Diego, CA 92123-0575, Tel: 619-
498-3400, TWX: 910-335-2022; EmpL: 250; SIS. Mgr: 
John Anderson 

SPECTRA LUX CORP. 11825 l20th Ave. NE, Kirkland, 
WA 88034, Tel: 206-747-0580, FAX: 206-621-3193; FSC 
No.: 51896; EmpL: 85; "SIs. Mg,: Jon Dulude 

SPECTRAN CORP. 50 Hall Road, Sturbridge, MA 01566, 
Tel: 508-347-2751, TELEX: 709616, FAX: 508-347-2747; 
FSC No.: 6V569; EmpL: 65 

SPECTRASCAN, INC. lllOA Elkton Drive, Colorado 
Springs, CO 60907, Tel: 719-599-9254, TWX: 312194 
SPECTFlASCAN UD, FAX: 719-599-0815; EmpL: 15; Sis. 
Mgr: Richard Schlueter 

SPECTRA SONICS, 3750 Airport Ad., Ogden, UT 84405, 
Tel: 801-392-7531; Empl: 35 

SPECTRA-STRIP, See Amphenol Products 

SPECTROL ELECTRONICS, 17070 East Gale Ave. City 
01 Industry, CA 91745, Te~ 818-964-8565, TWX: 91()'564-
1314; Empl: 800; S/!i. Mgr: S. DeiRng 

TELEX: 246-6377, FAX: (03)775-2071; Empl: 1,000; SIs. SPECTRON GLASS & aECTRONIcs, INC. 595 Old 
Mgr: N. Hiraide, Foreign Trade Dept. Willels Path, P.D. Box 13368, Hauppauge, NY 117a8, Tel: 
Local Sales 0ffIce8 & Reps 516-582-5600, TELEX: 968296; FSC No.: 57349; SIs. 

CA Cha1sworth, Arco EIcIms. ............. 81 &-662-8707 Mgr: Bob Marshall 

Local DistJibutors 
CA Cha1swor1h, Arco Elcims. •.... ,....... 818-662-8707 SPECTRONICS CORP. 956 Brush Hollow Ad., Westbury, 
PA Ronis1own,CaparCOmps. ............ 215-277-4188 NY 11590, Tel:518-333-4640,TWX:51()'222-5877,FAX: 

516-333-4859; EmpL: 125; SIs. Mgr: Gary NaItaIy 

SOUNDCOAT CO. INC. 1 Burt Dr. Deer Park, NY 11729-
5701, Tel: 518-242-2200, TELEX: 12-5514, FAX: 516-242- SPECTRUM CONTROL, INC. 2165 w. 8th St, Erie, PA 
2246; Empl: 100; SIs. Mgr: Mr. Carl Wolaver 16505, Tel: 814-455-0966, FAX: 814-455-2550;FSC No.: 

33095;5733; Efr1lI.: 450; Sis. Mgr: Herb Bos1rom; Dist. 

SOURIAU, INC. 28309 N. Avenue Crocker, Valencia, CA Mgr: H. Bos1rom 
91355, Tel: 805-257-4830, TELEX: 4720328, TWX: 91()' Local Sales Offices & Reps 
338-1553, FAX: 805-257-2383; Empl: 79; SIs. Mg,: Keith AI. Huntsville, EIctm MkIg., Inc. ........... 205-536-3044 
L Olsen AZPhoenix, Wesb"ep ....... , .. ........ ... 602-997-6899 

Local Sales Offices & Reps 
CA Manhattan Bell., Forth, Inc. ........ , . . . 213-372-8493 
MA Waltham, Spectrum Signal Processing 

· ..... , .......•..•. , .. , .. 800-323-1842,617-89().3400 
TX Dallas, Hyperception .. . . . .. . . . . . . . . . . . 214-343-8525 
Can Vancouver, ac. Spectrum Signal Processing 

· ..... , . . . .. •. . .. ... ... .. 800-683-6986,604-438-7266 

FAX: 805-683-3481 
SPECTRUM TECHNOLOGY, INC., DATUM, 

Incorporated, 300 Lopez Ad., Goleta, CA 93436, Tel: 
805-964-7791, TWX: 910-334-1163; FSC No.: 32464; 
EmpL: 80; SIs. Mgr: Bill Beck ............ Ao1484-1487 

Local Sales 0ffIce8 & Reps 
AZ Phoenix, Sedco Sis. ................. . 
CA Los Angeles, The Thorson Co. ....... . 
FL Ocala, FeJcomp ......•..•............. 
IL Elgin, R.K EIc1ms. ................... . 
MA Needham HgIs., Todino Engrg. Sis. .. . 
TX Dallas, CaJon Sis. .................... . 
VA Fairlax, Schibley Assocs. ............• 

802-461-9069 
213-595-0361 
904-288-2365 
312-695-6552 
617-444-7925 
214-243-4716 
703-591-3008 

FAX: 516-349-8699 
SPELLMAN HIGH VOLTAGE ELCTRNS. CORP, 7 

Fairchild Ave. Plainview, NY 11803, Tel: 516-349-8688, 
TWX: 51()'221-2155; Empl: 150; SIs. Mgr: Torn 
S\uIzbach; Dist. Mg,: Eric Marko •.•.•.•• 002057-2061 

Local Sales Offices & Reps , 
WA Kirkland, Syntek •.•••••.•.•.•..•..•••. 206-488-0394 
Can British Columbia, Broman Engrg. . . . . . . 604-254-6311 

796 North American offices only. For worldwide reps & distributors, seeVoL W. EEM 1989 



Manufacturers and Sales Offices Directory SSACI 
SPEMCO SWITCHES, 23425 Halper, Box 386, St Clair 

Shores, MI48080, Tel: 800-482-2828, FAX: 313-771-3491; 
EmpI.: 12 

SPERRY, A. W. INSTRUMENTS, P.e. Box 9300, 
Smithtown, NY 11787, Tel: 516-231-7050, 800-645-5398, 
TB.EX: 645104, FAX: 516-434-3128; EmpI.: 50; SIs.MgT: 
Dennis W. carroll 

SPIRA MANUFACTURING CORP, 12721 Saticoy S1ree1 
South, North Hollywood, CA 91805, Tel: 818-764-8222, 
FAX: 818-764-9880; FSC No.: 80050; frr1II.: 18; SIs. MgT: 
Usa A P8IlZich 

SPIRICON, INC, 2800 North Main, Logan, lIT 84321, Tel: 
801-753-3729, TB.EX: 296-485 SPIR UR, FAX: 801-735-
5231; ~L: 15; SIs. MgT: Chuck Farnworth 

SPRAGUE ELECTRIC COMPANY, Distbn.Div.,41 
Hampden Ad., P.O. Box 9102, Mansfield, MA 02048-9102, 
Tel: 617-339-8900, TB.EX: 928071, TWX: 7103210021; 
FSC No.: 56289; ~L: 10,500; SIs. Mgr: Lyle Pimie, GM; 
D/st. Mgr: James O'Sullivan, Sis, Mgr .......... A-1173 

L.ocaJ SsJes Offices & Reps 
AL Huntsville, Mon1gomery MkIg., Inc. ..•. 205-830-0498 
AZ T~ Techni-Source, Inc. ........... 602-73<H1093 
CA Cupertino, Sprague EIec. Co........... 408-973-7878 
CA Senta Ana, Jones & McGeoy Sis., Inc. 

......................... 714-547-6466,818-244-9884 
CA Senta Ctare. Criterion Sis. • . . • •. . •. • . • . 408-988-6300 
CA Torrance. Sprague EIec. Co. .......... 213-534-1165 
CA Van Nuys, Jones & McGeoy Sis., Inc. 

818-994-6500 
co Englewood, William J. Purdy Assocs. 

....................................... 303-790-2211 
CT North Haven, Ki1chen & Kutchin, Inc. .. 203-23lHl212 
CT Southbury, Sprague EIec. Co. ......... 203-264-9595 
FL Altamonte Springs, Sprague EIec. Co. 

..........•............................ 407-831-3636 
FL St Petersburg, EIecIramark Florida, Inc. 

. . .. .. .. . .. . . .. .. . .. .. .. . .. . . .. .. . . .... 813-894-2299 
FL Tampa, Sprague EIec. Co. ............ 813-962-1882 
GA NorcrQss, Montgomery MkIg., Inc. ..... 404-447-6124 
GA NorcrQss, Sprague EIec. Co. •..••..•.. 404-263-3715 
10 Boise, Bob Sickler Sis, ................ 208-344-9588 
IL Rolfing Meadows, Sumer, Inc. ..•.. . . . • 312-991-6500 
IN Indianapolis, Sprague EIec. Co. ....... 317-253-4247 
IN Indianapolis, SAl Mk1g. Corp. .......... 317-545-1010 
IA Cedar Rapids, J.R Sis, Engrg., Inc. .... 319-393-2232 
KS Overland Park, EP1 Inc. ............... 913-642-9118 
MD OWings Mills, Sprague EIec. Co. ...... 301-363-7600 
MA Burlington, Ki1chen & Kutchin, Inc. ...• 617-229-2660 
MI Ann Arbor, Sprague EIec. Co. ......... 313-665-8900 
MI Fenton, SAl Mk1g. Corp. ............... 313-750-1922 
MN Minneapolis, HMR, Inc. ................ 612-888-2122 
MS Jackson, EPI Southwest .............. 601-656-6251 
MO St Louis, EPIlnc. ..................... 314-962-1411 
NH SeIern,.Sprague EIec. Co. ............. 603-89&0016 
NJ Cherry Hil~ Trinkle Sis., Inc. ........... 609-795-4200 
NJ Failfield, As1rorep, Inc. ................ 201-608-0025 
NY Babylon, As1rorep, Inc. ................ 516-422-2500 
NY East Syracuse, Ossmann Assocs., Inc. 

NY Hauppauge, Sprague EIec. Co. ....... . 
NY Henrietta, Ossmann Assocs., Inc. .... . 
NO Charlotte, Sprague Elec. Co. ........ .. 
NO Raleigh, Mon1gomery MkIg., Inc. ••.... 
OH Columbus, SAl Mk1g. Corp. .......... . 
OH Dayton, SAl Mk1g. Corp. .............. . 
OH Warrensville Heigh1s, SAl Mktg. Corp. 

315-437-7052 
516-231-8090 
716-359-1200 
704-527-1308 
919-651-0010 
614-45HI778 
513-435-3181 

.. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. . ... 216-59HI530 
TX Austin, Sprague EIec. Co. ............. 512-458-2514 
TX Dallas, Sprague EIec. Co. ............. 214-235-1256 
TX Richardson, Bonser-Philhower Sis. " .. 214-234-8438 
WA Vancouver, Sprague EIec. Co. ........ 206-892-0361 
WI Brookfield, Sumer,lnc. ................ 414-764-6641 
PR Rio Piedras, EIcIm Sis. Assocs. .. .• . . . 809-762-6707 
Can Bumaby, ac., VIIeI EIctms. .•..••.••.. 604-439-1136 
Can Kanata, ant, Vdel EIctms. . . . • . . . . . . . . . 613-592-0090 
Can La Chine, Que., Vdel EIctms. •..•..••.. 514-636-5951 
Can Mississaugo, Ont, Vdel EIctms. ...•..• 416-676-9720 
Can Toron1o, ant, Sprague EIec. 01 CAN, lid 

....................................... 416-768-6123 

L.ocaJ DistribulDrs 
CA Culver Cily, HarniI10nI Avnel EIctms... 213-558-2000 
CA EI Monte, Marshelllnds., Inc. .......... 816-459-5500 
CA Senta Clara, Wy1e Labs/EMG ........ 408-727-2500 
CA Sunnyvale, AcecielVWR EIctms. . . • . • • 408-745-7200 
CA Tustin, Projections Unitd., Inc. ..•..•.•• 714-544-2700 
CT Mifford, Falcon EIctms., Inc. •...•..•..• 203-878-5272 
FL Tampa, Reptron EIcIms., Inc. .•••..•.•. 813-855-4656 
IL Chicego, Newark EIctms. Corp. ....... 312-784-5100 
IN Indienepolis, Graham EIcIm Supp., Inc. 

....................................... 317-634-8202 
MD Tunoniurn, Zebra EIctms. ............. 301-252-6576 
MA No. Adams, EIcIm Supp. Ctr.. .. .. .. .. . 413-664-1086 

NY Bu1IeIo, Summl1 Distrs. .... .. .......... 716-887-2800 CA Milpitas, Tn Inc. .................... .. 408-943-9155 
602-269-5655 
619-695-3005 
618-453-7900 
714-544-2700 
303-429-6806 
305-561-6700 
305-973-7103 
305-724-9910 
305-849-8060 
305-658-1000 
8()(}.323-()480 

NY Mamaroneck, New Yorker EIctmS., Inc. . AZ Phoenix, Arizona Cornps. ....... , .... . 
... . .. ....... . .. ........... .. ..... . . ... 914-898-7600 

NY MeMIle, Arrow EIctms. DisIbn. Div. .... 516-391-1300 
NY Port Chester, Zeus Comps., Inc. .... ... 914-937-7400 
NY Ronkookorne, Tri-Stert EIctms. ........ 516-737-2200 
NY Wes1bury, Schweber EIctms. Corp. .. ;. 518-334-7555 
OK Tulsa, Radio, Inc. ..................... 918-587-9123 
PA Montgomeryville, Pyttronic IneIs., Inc. .. 215-643-2650 
PA Philedelphia, Alroo EIctms., Inc. .•...•. 215-696-4003 
TX Ft Worth, TTI,Inc. .................... 817-831-8300 
TX Houston, Kerd EIctms. ................ 713-780-7770 
TX Houston, Sterling Elctms. ............. 713-623-6600 
WI Milweukee, Marsh EIcIms., Inc. ..•• . . . . 414-475-6000 
Can Poirde Claire, Montr. Future EIctms., Inc. 

....................................... 514-694-7710 

SPRAGUE ELECTRIC COMPANY:THICK FILM 
PRODUCTS, 267 lowell Road, Hudson, NH 03051, Tel: 
603-881-7200, FAX: 603-881-3168 

See Sprague Electric World Headquarters listing for list of 
sales offices end reps. 

SPRAGUE ELECTRIC COMPANY:THE 
COMPONENTS GROUP, 267 Lowell Ad., Hudson, NH 
03051, Tel: 603-881-7200 

See Sprague Electric World Headquarters listing for list of 
sales offices end reps. 

SPRAGUE ELECTRIC COMPANY, FIL-MAG 
Business Unit, 3010 Del Sol Blvd., San Diego, CA 92154-
3483, Tel: 619-575-9353, TWX: 619-575-9425, FAX: 619-
575-4081; FSC No.: 56289; SIs. Mgr: Lindo Sorrentino 

See Sprague Electric World Headquarters listing for list of 
sales offices end reps. 

SPRAGUE ELECTRIC COMPANY, The 
Ssmiconductor Group, 115 Nor1heesI Cu1off, Box 2036, 
Worcester, MA 01613-2036, Tel: 617-653-5000, TWX: 
710-340-6304, FAX: 617-653-5049; SIs. Mg,: Bred 
MarshaI~ VP Sis, & MkIg., Seniconductor Grp. 

See Sprague Electric World Headquarters listing for list of 
sales offices end reps. 

FAX: 516-746-1396 
SPRAGUE-GOODMAN ELCTRNS., INC. 134 Ful10n 

Ave., Garden Oily PI<., NY 11040, Tel: 516-746-1365, 
TB.EX: 14-4533; FSC No.: 52789; ~L: 80; SIs. MgT: 
Michael Trubowi1sch ..................... A-1174-1l75 

L.ocaJ SsJes Offices & Reps 
AL Huntsville, 1n1erep Assocs. ............ 205-533-1730 
AZ Mesa, Sys1em Sis. 01 Arizona ......... 602-464-9989 
CA Cupertino, Dure EIcIm Sis, ...••....•. 408-255-2084 
CA Garden Grove, ELSCO EIctms. ....... 714-891-4621 
CO Denver, West Inc. .. .............. ..... 303-477-8180 
CT Beacon Fells, KSA Connecticu1 ....... 617-443-5881 
FL Cleerweter, Beacon EIcIm Assocs. ... 813-796-2378 
GA Norcross, Interep Assocs., Inc. .....•.. 404-449-8680 
IL Chicago, B.N.L EIctms. ................ 312-775-1717 
IN Ft Weyne, Denton MkIg., Inc. ....•.•.. 219-488-0885 
IA Marion, M.S.B. Assocs. .... ........ .... 319-377-8261 
KS Shawnee MIssion, M.s.a Assocs. ..... 913-432-2131 
MD Monkton, Imagi1ron Sis. ............... 301-374-5600 
MA Sudbury, KSA 01 New Englend .. .. .. .. 617-443-5881 
MI Brigh1on, AP. Assocs. ................. 313-229-6550 
MO St Chertes, M.S.a Assocs. ...... .. .. .. 314-946-5577 
NJ Chethem Township, Richman/Waterview Tech. Sis. 

..........•....•.............•.....•... 201-635-1839 
NM Albuquerque, $SA 01 New Mexico .... 505-899-2901 
NY Commeck, Richman Sis. Co. .......... 516-543-5532 
NY Utica, Upstate Engrg. Sis. ............. 315-797-6721 
NO Re/eigh, Micro SIs. Inc. ................ 919-881-0007 
OH Cincinnati, Stegman Blaine Mk1g. ..... 513-729-1989 
OR Portland, Harry Levinson .. .. .. .. .. .... 503-245-1902 
PA Maple Glen, Ifl18!jtron/Pennsy!vanie .. 800-838-3592 
TN Greenville, Interep Tennessee ........ 615-639-3491 
TX Seagoville, Delle Cornps. ............. 214-287-6333 
WA Seettle, Harry Levinson Co. ........... 206-382-1300 
PR Rio Piedras, EIc1rn Sis. Assocs. •.....• 809-762-6459 
Can Toron1o, Ont, Norgey En1prs. ......... 416-259-9663 

Local DistribulDrs 
CA Cha1SWOrth, Tn Inc. .................. 818-709-1010 
CA Garden Grove, Nell. EIctms. .......... 714-892-7749 
AL Huntsville, Camp. Dists. .... .. .. .. ..... 205-883-7501 
CA Irvine, Kelex EIctms. .................. 714-883-1230 
CA Milpitas, Projections Unltd. ............ 406-942-1717 

CA 
CA 
CA 
CO 
FL 
FL 
FL 
FL 
FL 
IL 
IN 

KS 
MD 
MA 
MA 
MN 
MO 
NJ 
NY 
NY 
AZ 
NY 
NY 
OH 
OH 
PA 
PA 
TX 
TX 
TX 
VT 
WA 
WA 
WI 

San Diego, Neumann EIctms. ........ . 
San Diego, Projections Unltd. ........ . 
Tustin, Projections Unltd. ............ . 
Wes1minster, Tn Inc. ................ . 
Ft LeuderdeIe, Bros. EIctms. 01 FL •••• 
Ft LeuderdeIe, Hemmond EIctms. •.•. 
Melbourne, CorT1l Dists. ............ .. 
Orlando, Hemmond EIctms. .......... . 
Orlando, Tn Inc. .................... . 
Skokie, Kellner EIcIms., Inc. .......... . 
Indienepolis, Pioneer IIrdane 
............................... 317-1149-7300 (x 350) 
Overlend PI<., Schweber EIctms. ...... 913-492-2922 
Columbia, Tn Inc. .................... 301-995-1331 
Woburn, Sterling EIctms. .............. 617-938-6200 
Woburn, Tn Inc. ..................... 617-938-8800 
Eden Prairie, Tn Inc. ................. 612-944-5080 
Eerth Oily, Schweber EIctms. ......... 314-739-0526 
Morganville, Veritech EIctmS., Inc. •..•. 201-591-8801 
Bu1IeIo, Summll Dists., Inc. ..•.•. 716-887-2835/2836 
Memoroneck, New Yorker EIctms. .... 914-898-7600 
Phoenix, Tn Inc. ..................... 802-968-1616 
Ronkonkome, Tri-Stert EIctms. ........ 516-737-2200 
Ronkonkoma, Tn Inc. ................ 516-737-2000 
Columbus, Tn Inc. ................... 614-848-5770 
Deyton, Pioneer IDeyton .............. 513-238-9900 
Henisburg, Adtech .. . • . • . . . • . • . . . . . . .. 717-939-8337 
Pi\tllburgh, Schweber EIctms. .•.•..•.. 412-782-1600 
Dallas, CorT1l Dists. .................. 214-644-0373 
Ft Worth, Tn Inc. .................... 800-433-7637 
Garland, J & S .. .. .. .. .. .. .. .. .. .. .. .. 214-487-8808 
CherIoIte, Kellner EIctms., Inc. ..•..•.• 8()(}.323-()480 
Redmond, Tn Inc. .. .. .. .. .. .. .. .. .. .. 206-882-0291 
Seettle, Kern EIctms. •.....•.•.•.•..• '.' 206-382-1300 
Milwaukee, Marsh EIcIms., Inc. .....•. ,. 414-475-6000 

SPRAGUE SEMICONDUCTOR GROUP:SPRAGUE 
ELECTRIC CO, 363 Plentetion St, Worcester, MA 
01805, Tel: 508-795-1300, TELEX: 476-1101, TWX: 51()' 
661-7267, FAX: 508-792-9024; FSC No.: 
31019,0CVK3,2D532; frr1II.: 2000; SIs. MgT: a Marshall 

SPRUCE PINE MICA CO, MIn. Laurel Dr, Spruce Pine, 
NO 28777, Tel: 704-765-4241, FAX: 704-765-7192; frr1II.: 
45; SIs. MgT: Bill PiIbnan 

SPS INC. (MUIRHEAD VACTRIC), 51 Commerce St, 
Springfield, NJ 07081, Tel: 201-376-1222, TB.EX: 13-
6275; FSC No.: OBKV4; Empl: 80; SIs. MgT: Bob. Conroy 

SPS SOFTWARE PRODUCTS & SERVICES, INC, 14 
E. 38th Street, 14111 Fl, New York, NY 10016, Tel: 212-686-
3790, TELEX: 652616, FAX: 212-481-7464; SIs. MgT: 
Paler Voletsky 

SPUR PRODUCTS CORP, 13649 Beech Ave., Merine 
Del Ray, CA 90292, Tel: 213-822-7100, FAX: 213-578-
0370; ~L: 19; SIs. MgT: Ray Lorenz 

SQUARE D CO. Executive PIeze, PeIetine, IL 60067, Tel: 
312-397-2600, TELEX: 247-119, FAX: 312-397-8814; 
frr1II.: 20,500; SIs. MgT: C. N. ~ VP; Dist. MgT: 
E.P. Mezzette 

SR ENGINEERING, BW/IP International, Inc., 13961 
Nautilus Dr~ Dept Eo Garden Grove, CA 92643, Tel: 714-
554-4200. TB.EX: 3644121NTR-871, FAX: 714-554-1069; 
FSC No.: 21441; SIs. MgT: Coleman W. Conrad 

LOCBl SsJes Offices & Reps 
AL Huntsville, Hughes Assocs., Inc. • • • • . • . 205-533-9108 
AZ Phoenix, The Knight Co. .............. 602-894-1311 
CA Heyward, Liaison, Inc.................. 415-783-1131 
CA Los Angeles, The Knight Co........... 714-833-8250 
CA Mesa, Protech-Mk1g. .................. 602-832-7113 
MA Hingham, SheIn Assocs., Inc. ......... 617-740-2334 
FL 0rIend0, HughesAssocs.Inc. ........ 305-774-7117 
IL La Grange PI<., Bierheus SIs. Inc. •.•.•• 312-354-5100 
IA Cedar Rapids, Howard R Brown Sis. Co. 

... .. .. .. . .. .. .. .. . .. .... .. .. .. .. . .... .. 319-368-6835 
NH Nashua, Shain Assocs., Inc. .•.•.•.•••• 603-881-4881 
NY Roslyn Hgts., Trevco Assocs. ......... 516-621-3223 
OH Deyton, Frederic L Ohmer & I\slisoo. .• 513-434-1454 
PA Glenside, Koebert Assoc., Inc.......... 215-887-2310 
WA SeettIe, Liaison, Inc. ................... 206-767-3970 

SRITEK, INC. 8705 Freeway Dr. Mecedonle, OH 44056, 
Tel: 216-468-3360; frr1II.: 40; SIs. MgT: Dennis Vinci 

SSAC INCORPORATED, P.e. Box 1000, Beldwinsville, 
NY 13027, Tel: 315-636-1300, TELEX: 64-6221, FAX: 315-
838-0333; FSC No.: 16-0985719; ~L: 250; SIs. MgT: G. 
WeekS 

EEM 1989 North American offices only. For worldwide reps & distributors, see VoL W. 797 



STACKS Manufacturers and Sales Offices Directory 
ST ACKBIN CORP. Albion Road, P.D. Box 397, Uncol'I, AI TX Dallas, B E R ..•..••.••.••.••.••••.•.• 214-986-0028 00 Englewood, D.M. Harthun & Assoc. .•• 

CT Madison, Focus EIcIm. SIs. ...••..•.•• 
FL Casselberry, Dyn&-A-Mark Col)). .••..• 

303-792-5050 
203-246-2097 
407-82&-5557 
312-843-7530 
31 &-373-0152 
913-696-6556 
301-529-2022 
617-824-3840 

02866, Tel: 401.,'333-1600, 800-333-1603, FAX: 401.,'333- WA SaattIe, Backer ...•............•.•.... 206-280-1300 
1952; En¢ 75; SIs. Mgt: Valerie Baxter; DIBl. Mgt: Can Scarborough, Decade •.••.••.•••.•... 416-439-9921 

L Schaumllurg, Tech Tron Sis. ........ .. l1moIhy J. O'lMry Local DIsInburors 
IA Cedar Rapids, Rep Assocs. ......... .. 

STACKPOLE, CARBON DIV. 201 Stackpole St.. Sl 
MsJYs, PA 15857, Tel: 814-781-1234, TELEX: 914-514, 
twX: 510-893-4511; SIs. Mgt: Fi.E. Braund 

Ai. BIrmingham, JI..S ....••.•••.•.•••.•..• 205-'322-2486 KS Parker, S.W. Wollard ....••..•.••..•..• 
MD BsHirnore, Hagy Cotp. .............. .. 
MA Taunton, Focus EIcIm. Sis. ......... .. 
MI Grand RapIds, JFoo (F1I1/l9g8Il & Co.) 

00 Arvada, Denvar Bela Win\ronics •.•.•• 303-431-7161 
00 San Francisco, Stevens Engrg. .•..... 415-586-9200 
CT Wallingford, Sager ElCtms. ••••••.••••• 203-265-4600 
FL Miami, EIcIm. Equip. ••••••..••••••••••. 305-871-3500 

STACKPOlE COMPONENTS CO. See Ark-Ies GA Atlanta, Cleveland EIec. .••.........•.• 404-696-4550 MN BIOomingIon, Murnco ................ . 
616-949-1020 
612-654-4161 
201-885-0135 
505-296-8084 
71&-381-3818 
513-890-6322 
503-645-2841 
215-aB5-4424 
412-112&-5400 
41 &-297-8668 

Special Products Grp., Div. of Stackpole Switches HI Honolulu, VICtor Kim .....•...•..•.•.•. 8OH41~ NJ Manville, Dynorep, Inc. ..••..•..••.••.• 

STACKPOLE, MAGNET DIV. 201 Stackpole St.. Sl 
Marys, PA 15857, Tel: 814-781-1234, FAX: 814-781-8560; 
SIs. Mgt: GA Olson Sr. Mktg. Mgr. . 

STACO, INC., See Staco Transpower 

FAX: 513-253-1723 
STACO ENERGY PRODUCTS CO. 301 Geddis Blvd., 

Dayton, OH 45403, Tel: 513-253-1191, TELEX: 288-032; 
FSC No.: B3OOB; En¢ 146; SIs. Mgt: Robert SImpeon 
• .... .... . .. •• .... .•• ... ••• ... •• . A.2480-2481; 1)02234 

Local S8Jes OffIces & Reps 
CA Costa Mesa, SIacoswitch .••.....••... 
00 Wheal RIdge, Cluff ................... . 
FL Maitland, H & H ...................... . 
GA Atlanta, Millar ........................ . 
L Chicago, SaIfro ......•..•.....•....... 
IN /ndIanapoIis, EMCI ••.•..•..••.••..•..• 
KS Sh8wnee MISSion, MSB .............. . 
MA Lexington, Hathaway ................ . 
MI DaIroiI, ShaIco ....................... . 
MN Sl Pau~ KencoIronIcs ............... . 
NM Albuquerque, carlberg ••.••.••.•..•.•• 
NY Northport, LSC ...................... . 
NC Raleigh, Millar ..•..••.•.••.••.••.•••.• 
OH Cleveland, Rockford ................ .. 
PA Philadelphia, ECSC .................. . 

srANCOR 

714-54&-3041 
303-425-8604 
305-831-2474 
404-834-3350 
312-677-9720 
317-821-:1452 
913-432-2131 
617-861-1010 
313-547-4771 
612-845-7717 
505-836-1446 
51&-266-5020 
919-828-6840 
21&-725-3705 
215-825-6610 

Over 
100.000 

Transformers 
in Stock. 

Over 
8.000.000 

Relays 
In Stock. 

Orders PlaelJl by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • ',026 6th Avenue, 

Santa Monica"CA 90404 Oakland, CA 94606 

BRILL 
ELECTRONICS 
(415) 834·5888 
610 E 10th St.. Oakland. CA 94606 

L ChIcago, Newark ElCtms. ••.•••••••••• 312-784-5100 
IN IndianapoIs, Bell EIctms. •............ 317-875-8200 
KY louisville, Peerless ...... ,............ 502-637-7674 
LA LaIayeIte, Ralph's •.•..••.••.•••• , . •• • . 31 &-234-4507 
MA Somerville, Electro Sis. •..•.•••.•..•.• 617-666-0500 
MI Madison HgIs., GaIco •••.••..••••.•.•• 313-542-9090 
MN MimeapoUs, EIcIm. Center • . . . . . • . • . . . 612-37&-2442 
MS Jackson, ElHngton ElCtms. ............ 601-355-0561 
MO Sl Louis, CheIsaa EIcIms. ....•....... 314-997-7709 
NJ Kenilworth, Federated Purchaser ..... 201-272-0505 
NY Hauppauge. BroacIIIne ElCtms. ........ 51&-231-4100 
NC Winston-Salem, Kirkman EIcIms. ....... 91&-722-9131 
OH Dayton, SIotIs Friedman EIcIms. .•.... 513-29&-5555 
PA Drexel HiI~ Kass ElCtms. .•••....••.••. 215-449-2300 
SC CharIasIon, Wholesale ElCtms. •••••••• 803-722-2634 
TN Knoxville, IndL EIcIms. ................ 615-573-7135 
TX Fl Worth, Allied ElCtms. •• • • •• •• • . . • . • • 817-336-5401 
VA CharlottesvIlle, VA EIcIms. ............ 804-296-4184 
WA SaattIe, Radar EIec. .•••••.••.•. ..... .• 206-282-2511 
WI MIlwaukee, Marsh ElCtms. ............ 414-475-6000 
Can Scarborough, Decade ElCtms. ••.••••• 416-439-8921 

NM Albuquerque, Heath & Assocs. ...... .. 
NY Pittsford, Anchs Comp. SIs. ........ .. 
OH Vandalia, JFOO (Fmnegan & Co.) ....• 
OR Beaverton, MIcro Sis. ................ . 
PA Dresher, OMS Mktg. ................ .. 
PA PittSburgh, JFOO (Fmegan & Co.) .. . 
Can Scarborough, Ont, CIInIronics, LTD. .. 

STANDARD GRIGSBY INC. W. Gunther GMBH, 
Vlrnsberger Strassa 51, 0 6500 Nurnbelg 82, West 
Gennany, Tel: 0911-85521, TELEX: 622351, FAX: 
0911/6552-239 

STANDARD INSERT CO. Penn Engrg. & Mfg. COrp., 
419 Sargon WtJl'f, Horsham, PA 19044, Tel: 215-856-0350, 
FAX: 215-956-0366; En¢ 7; SIs. Mgt: Richard J. Kull 

STANDARD MICROSYSTEMS, 35 Marous Blvd., 
Hauppauge, NY 11786, Tel: 51&-273-3100, twX: 51G-
227-8898; FSC No.: 53848; EmpI.: 500; SIs. Mgt: Willam 
SeIfert 

STACOSWfTCH, 1139 Baker St.. Costa Mesa, CA 92626, STANDARD REFERENCE LABS, INC." See K 
Tel: 714-54&-3041, TWX: 91G-595-1507, FAX: 714-54&- oep 
0930; FSC No.: 12522;Multiple; EmpI.: 115; SIs. Mgt: D. Precision Standards, Inc. 

SUgg 

STACO TRANSPOWER, 610 W. 6th St.. Mt. Cannel, U. 
62863, Tel: 61&-282-5555, TELEX: 51G-525-2254, FAX: 
61&-263-3150; FSC No.: 83008; EmpL: 100; SIs. Mgt: Jim 
Anderson 

STAFFALlINC., 1468 Elmwood Ave., Cranston, RI 02910, 
Tel: 401-461-5554, twX: 71G-3B1-8984; EmpI.: 25 

STAINLESS, INC., 3rd St.. N. Walas, PA·I9454, Tel: 215-
699-4871, TWX: 510-861-8097, FAX: 215-899-9597; 
EmpI.: 80; SIs. Mgt: Jess C. Rodriguez 

STANCOR PRODUCTS, Hamilton Standard 
Controls, 131 GodIreySt, Logansport, IN 46947, Tel: 219-
722-2244, TWX: 81G-295-0699, FAX: 219-722-5189; FSC 
No.: 600B9; EmpI.: 400; SIs. Mgr: Teny D. Smith; DIBl. 
Mgt: Teny D. Smith 

STANDARD CONDENSER CORP. 8151 N. Ridgeway, 

STANDARD WIRE & CABLE CO. 1959 E. CIIshdan St.. 
Rancho DomInguez, CA 90220, Tel: 213-809-1811, 800-
447-0006/621-527, TB..EX: 65-3423, ESVLNK: 
62931655, FAX: 213-809-1862; En¢ 110; SIs. Mgt: Dan 
Varvais; DIBl. Mgt: Jerry Gaither 

STANDEX ELECTRONICS. Standex 
International 453B CambeIweII Ad, CIncimaIi, OH 
45209, Tel: 513-871-3777, TELEX: 212066, FAX: 513-871-
3779; FSC No.: 58402; EmpI.: 450; SIs. Mgt: Charles C. 
Johnson, VP Sis. ..•.•••••. A·I298; 8011129, 1844-1845 

Local Sales OffIces & Reps 
Ai. HunlSville, R W. Milscher Co. ......•.. 
AZ Mesa, Sedco Sis. .•••••.•••.•..••..•.• 
CA CupertIno, CodeIIe Mktg. Grp., Inc. .•.. 
CA GranadB Hills, C & W Comp. Sis. •.•.. 
CO Longmont, Butler Tech. Sis. .••.•••.•.. 
CT Beacon Falls, KSA of New England •.• 
FL Boca Raton, R W. MiIscher Co. ...... . 
GA Lawrenceville, R W. MItscher Co. •.... 
u. AItingIon HgIs., BraiIlllld-WiIson·Mktg. 

205-862-6050 
602-461-9069 
40&-257-2561 
818-366-4032 
303-851-7703 
203-729-8285 
305-368-3841 
404-923-3239 

SkokIe, U. 60076, Tel: 312-675-3133; FSC No.: 97419; SIs. IN 
Mgt: B. P. McLean MD 

•• . . •. . •• . . . . •• . .•• . • . . .• . • .. .. . . . . .••. 312-437-2700 
Granger, Gregory Sis. Co. ...••...••••. 219-272-9626 

STANDARD CRYSTAL CORPORATION, 9940 E. 
BakIwIn PI., EI Monte, CA 91731, Tel: 816-443-2121, 
TB..EX: 4998755, FAX: 818-443-9049; FSC No.: 30149; 
SIs. Mgt: Tom Valasek; DIBl. Mgt: Betty LongweU 
................................................. A·1488 

Local Sales Offices & Reps 
AZ Phoenix, CPS Asaocs., Inc. ........... . 
CA San Jose, Ruppert SIs. & Engrg. ..... . 
L Berkeley, ESA Tech. Mktg. •...•.•.•.•. 
L Northbrook, Allied Comp. Reps.. Inc. .• 
MI Grand RapIds, RP. Urban & Assocs. •• 
OR Togard, LD ElCtms. •.•..••.•..••.•...• 
TX Dailas, Allied c:on-.,... Inc. ............ . 
lIT SaIl Lake City, Sage SIs. ............. . 

602-24&-1097 
408-998-8717 
312-544-0120 
312-498-6658 
61&-245-0511 
503-884-8221 
214-238-0408 
601-467-5451 

MD 
MA 
MI 

EdIna, Jay Borman SIs. Co. ........... 612-922-5525 
Laurel, R W. MiIscher Co., Inc. ........ 301-498-6090 
Sudbury, KSA of New England . .• • .•• . 617-443-5881 
Farmington Hills, W. R HlMT1ITIOI1 & Asaocs., Inc. 
.••. .••.•...•.•...•••..•..•............ 313-474-0661 

NY Clarence, R W. MiIscher Co., Inc. •.••• 71&-759-2350 
NY Red Hook, R W. Milscher Co., Inc. .... 914-75&-8375 
NY Rochester, R W. MiIscher Co., Inc. .... 71 &-227-0839 
NY Utica, R W. MiIscher Co., Inc. ... ••.•.. 315-738-0363 
NC Raleigh, R W. MiIscher Co., Inc. ..•.... 919-848-0941 
OH Dayton,J.c.Hofst_Co. •.••..•..•. 513-296-1010 
OH Medina, J. C. ~ Co. ••.•.••..•. 21&-241-4880 
OR PortIancI, ~ Technlg. ..•.••. 503-292-1518 
PA Wynnewood, MeIz-Benham Asaocs., Inc. 

.•....•.•...•.•.....................•.. 215-896-7300 
TN Johnson City, R W. MiIscher Co., Inc. 

STANDARD ENVIRONMENTAL SYSTEMS, INC., 383 ~ Houston, B & R EIctin. Sis. Cotp. ••.••• 
MinnisinkAd, Totowa, NJ 07512, Tel: 201-256-2200, TWX: VA Plano, B & R EIctm. SIs. Cotp. •.••..•. 

615-829-7258 
713-862-5441l 
214-986-0028 
804-264-6883 
414-797-7940 

710-98&-5722, FAX: 201-25&-2820; EmpL: 50 RIchmond, R W. MHscher Co., Inc. •.•• 
WI Waukasha, Brainard-Wilson Mktg. .•.• 

FAJ(:312-8~4286 
STANDARD GRIGSBY. INC., Flint Industries, 920 

RathboneAve., Aurora, L 60507, Tel: 312-644-4300, TWX: 
91G-232-3138; EmpI.: 350; SIs. Mgt: JaIl Shaw; DIBl. Mgt: 
Jell Shaw ................................ 801842-1843 

LOCBl Sales Offices & Reps 
AZ ScotIsdaIe, Heath & Assocs. .•.•.•...• 602-945-9546 
CALaguna Hills, Jack FItch & Assoc. .•••• 714-951-0196 

Can Toronto, Ont, Anbak Sis. C8nada, Ltd. 
416-253-0243 

STANFORD APPLIED ENGRG. INC., 3520 Da La Cruz 
Blvd., Santa Clara, CA 95054, Tel: 4OB-9B8-07OQ, TELEX: 
4O&-727-843B;En¢425; SIs. Mgt: DonaIIJ.Hogan; DIBl. 
Mgr: Leon Vermont 

STANFORD RESCH. Svs., INC. 1290 D. Reamwood 
Ave., Sumyvale, CA 94089, Tel: 40&-744-9040, TB..EX: 
706891 SRS UD, FAX: 40&-744-8049; SIs. Mgt: Daniel R 
Melick 

STANFORD TELECOMMUNICATIONS, INC. 2421 
Mission College Blvd., Santa Clara, CA 95054, Tel: 40&-
74&-1010, TWX: 910-339-9531, FAX: 40&-980-1066; FSC 
No.: 61362; EmpI.: 750; SIs. Mgt: Palli LaaIcso, CUstom 
Prods. Mktg. Ad 

798 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 

STANGENES INDUSTRIES, INC, 1052 East Meadow 
Circle, PaloAllo, CA 94303, Tel: 415-493-0814, FAX: 415-
855-9926; FSC Il10.: 62709; Empl: 56; SIs. Myr; Magne 
Stangenes 

STANLEY ELECTRONICS DIV .. 250 E. Sandford Blvd., 
Ml Vernon. NY 10550, Tel: 914-6~2000; FSC Il10.: 
61544; Empl: 12 ......................... A·1068·1069 

Local Sales Offices & Reps 
CA San Jose, P & M EIcIms., Inc. ......... 40&578-4878 
CA Tarzana. High Voltage Sis. ............ 213-881·9194 
IL Elmhurst, Scott Assocs. ............... 312·279-5881 
MA Burlington, Tritek ..................... 617·272-4550 
OH Dayton, L D. Bruno Co ................ 513-434-1847 
PA Ardmore, Marlin Assocs. .............. 215-849-6332 

STANLEY HARDWARE DIY, Stanley Works. 195 Lake 
St. New Britain. CT 06050, Tel: 800-622·HDWE, 203-225-
5111; SIs. Mgr; Jack Gauthier 

STANLEY·YIDMAR, Stanley Works, 11 Grammes Ad., 
Allentown. PA 18103, Tel: 215-797-6600, TELEX: 847·345; 
Empl: 5006; SIs. Mgr; Ernie Gillin. Vic Joliat; Dist. Mgr; 
Frank Casey 

STANPAT PRODS, 366 Main St. Pori Washington. NY 
11050, Tel: 516-883-8400, FAX: 516-883-6577; Empl: 25; 
SIs. Mgr; Mark Barbone 

STANTON MAGNETICS, INC, Terminal Or, Plainview, 
NY 11803, Tel: 516-349-0235, TWX: 51(}'221-1845, FAX: 
516-349-0230; Empl: 300; Dist. Mgr; Jack O'Donnell Natl 
SIs.Mgr. 

FAX: 818-841-8892 
STANTRON,Unit of Zero Corporation, 690(}.6918 

Back Ave., P. O. Box 9156, N. Hollywood, CA 91605, Tel: 
818-841-1825; FSC Il10.: 06514; Empl: 125; SIs. Mgr; G. 
A. Tessier ...................................... C'1098 

Local Sales Offices & Reps 
AI. Phoenix, Shafler/Kahn ............... 602·257·9015 
CA Los Angeles, Landa & Assocs. ........ 213-879-0770 
CA Pleasanton, Moulthrop Sis. . . . . . . . . . . . . 415-463-0450 
CA San Diego, Qualtronics ............... 619-695-0118 
CA Santa Ana, Landa & Assocs. .......... 714-543-7805 
CO Golden, J. F. Hurlbut Co. .. . . . . . . . . . . .. ~03-279-7796 

CT Fannington, Ray Perron & Co. ........ 203-673-4825 
CT Farmington, Ray Perron Co. .......... 203-673-4825 
CT New MIHord, Ray Perron Co. .. . . . . . . .. 203-354-2569 
FL Bradenton. T G & Assocs. ............ 813-753-4158 
FL Long Wood, Southern MkI~ Assocs. .. 305-882·7317 
IL Elmhurst, FF /Hil~ray . . . . .. . .. . .. . . . . 312·832-4101 
MA Needham, Ray Perron Co. ............ 617-449-6162 
MO SL Charles, Buckman & Assocs. ...... 314-947-4727 
NH Dover, Ray Perron Co. . .. .. .. . .. . . . ... 603-742·2321 
NM Albuquerque, ShelleriKahn ........... 505-345-3591 
NY Smithtown, T.& K SIs. ................. 516-724-3456 
NY Whitney Point, Ta&-Rep ... 607-692·3705/772-6952 
OH Cincinnati, Ken Hoffman Co. .......... 513-931·1686 
OH Kettering, Ken Hoffman Co. ........... 513-~8448 
OR Beaverton, Evergreen MkI~ Grp. . . . . .. 503-643-6020 
PA West Conshocken, Eastern Component Sis. Corp. 

....................................... 215-825-6610 
lX Austin. Barry Sis. ..................... 512·837·3616 
lX Houston, Barry SIs. ................... 713-784-5860 
lX Richardson, Barry Sis. ................ 214-234-0255 
WA Seattle, Evergreen M~ Grp. ......... 206-833-3160 
WI Madison, FF/HiI~ray ................ 608-246-8155 

IL ~ 
~@Ir..v -

.fCr ... UI·."c 
COMPONENTS DIVISION 

FAX: 201-572-5095 
STAR MICRONICS, INC" OEM Division, 7(}'D Ethel 

Ad. W, Piscataway, NJ 06854, Tel: 201·572-9512; Empl: 
120; SIs. Mgr; John Hurley; Dist. Mgr; Chris Duffy 
.............................. 001058·1063,1112·1113 

Local Sales Offices & Reps 
CA Irvine, Star Micronics ................. 714-768-7203, 
IL Hasca, Star Micronics ................. 312-773-3717, 

Local Distributors 
AI. Tempe, Cypress Elec. ................ . 
CA Buena Park, Cypress EIec. .......... .. 
CA Gardena, Cal Swnch ................ .. 
CA Los Angeles, Elec. Swilches, Inc. ..... . 
CA San Diego, Tauber Elclms. ......... .. 
CA Sunnyvale, Penstock I Wa/lronics ... . 
CO Englewood, NEP Elclms. ............ . 
FL Davie, Arco Dist, Inc. .. .............. . 
GA Norcross, Applied Power ............ . 
IL Wood Dais, NEP Elclms. ............ . 
IL Wheeling, Hawk Elclms. ............. . 
KY Florence, URI Elclms. ................ . 
MA Sharon, Adcour ...................... . 
MI Brighton, Applied Power ............. . 
MI Grand Rapids, S. F. Elec. Supp. Inc ... . 
MN Fridley, Voyager Elclms. ............. . 
MO St Louis, Beckwith Computers & EIec. 

NJ Sparta, Instrument & Equip. . ......... . 
NY Hewlett, Metropolilan SIs. ............ . 
OH Cincinnati, URI. Elclms. ............. . 
OR PorIIand, U.RS. Elec. ................ . 
lX Channelview, R T. Henry Elclms. .... . 
WA Bothell Cypress Elec. ................ . 
WI New Berlin. NEP Elclms. ............. . 
EXP Markham, Onl., Birde MkI~ .......... . 

602·966-2256 
714-521·5230 
213-77(}'2330 
213-66(}'1310, 
619-274-7242 
408-73(}'0300 
303-7~9898 
305-473-2550 
404-263-0421 
312-595-8500 
312-459-4030 
606-371-4423 
617-784-8123 
313-227-3604 
616-459-0216 
612-571-7766 

314-343-6463, 
201-729-4293 
516-5~7900, 

513-761-4030 
503-233-7151 
713-452-4451 
206-483-1144 
414-785-9100 
416-477-7722 

STAR PORCELAIN, 71 Muirhead Ave., Trenton. NJ 08638, 
Tel: 609-392-3154; Empl: 70; SIs. Mgr; ArI Weigold 

• STATEK • 
FAX: 714-997-1256 

STATEK CORP., 512 N. Main St. Orange, CA 92668, Tel: 
714-639-7810, TELEX: 67-8394, TWX: 91 (}'593-1355; 
FSC No.: 51791; Empl: 200; Sis. Mgr; E. Feldman; Dist. 
Mgr; S. Schaefer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. A'I489 

Local Sales Offices & Reps 
AL Huntsville, ACM Inc. .................. 205-881-5493 
AI. Phoenix, Ellron ....................... 602-266-2184 
CA Fallbrook, Chilcoate Assocs. .......... 619-721H678 
CA Laguna Hills, H-Tech. SIs. ............. 714-563-1488 
CA San Joss, H-Tech. SIs. ................ 408-279-2443 
CO Denver, Eicom .. .. .. .. . .. . .. .. .. .. .. .. 303-337-2300 
FL Fl Lauderdale, Mackay Smnh & Assocs. 

....................................... 305-467-3888 
FL Madeira Beach, MacKay, Smilh & Assocs. 

....................................... 813-53(}'1873 
FL Orlando, MacKay, Sm~h & Assocs. ... 305-423-4353 
GA Doraville, ACM Inc. ................... 404-446-7025 
IL Rolling Meadows, Eagle Tech. SIs. .... 312-991-0700 
IN Fori Wayne, MIS SIs. & Assocs. ...... 219-436-3023 
IN Indianapolis, MIS SIs. & Assocs. ...... 317-257-8916 
IA Des Moines, SPS Assocs. ............ 515-225-0607 
KS Olathe, SPS Assocs. .................. 913-764-4460 
MD Columbia, Robert EIcIm SIs. . . . . . . . . .. 301-995-1900 
MA Woburn, Radian Assocs. .............. 617-833-7386 
MI Southfield, Gehrke & Assocs. ......... 313-559-5363 
MN Bloomington, Mumco Inc. ............. 612·854-4161 
MO Earlh cny, SPS Assocs. ............... 314-291·0520 
NE Panama, SPS Assocs. ................ 913-764-4460 
NJ Bellmawr, TAl Corp. .................. 609-833-2600 
NJ Manhasset, Win-Cor Elec. Sis. Corp. .. 516-627-9474 
NY Fairport, Net SIs. ...................... 716-223-1030 
NC Charlotte, Prime Cornps. .............. 704-522-1150 
NC Raleigh, Prima Comps. ............... 919-85(}'9866 
OH Centerville, Omega SIs. Inc. ........... 513-434-5507 
OH Shaker Hgts., Omega SIs. Inc. ......... 216-751-9600 
OK Tulsa, Norcom Inc .................... 918-832-7747 
TN Doraville, ACM Inc. ................... 404-448-7025 
lX Austin, Norcom ....................... 512-451-2757 
lX Dallas, Norcom ....................... 214-386-4888 
lX Houston, Norcom ........ , .. ,......... 713-778-0392 
UT SaH Lake cny, Eicom ................. 801-486-4233 
WA Redmond, Halbar Assocs. ............ 206-882-0990 
WA Vancouver, Halbar Assocs. ........... 206-696-0170 

Local Distributors 
CA Orange, Ryno Elclms. ................ 714-637-0200 
CA San Diego, Ryno Elclms. ............. 619-453-8430 
CA Sunnyvale, Targel Elclms. ............ 408-734-5611 
CO Englewood, Indl. EIcIms. .............. 303-694-9444 
FL Fl Lauderdale, Replron Elclms. ....... 305-735-1112 
FL Tampa, Replron Elclms. .............. 813-855-4656 
GA Norcross, Reptron Elclms. ............ 404-446-1300 
IL Palatine, OHM Elclms. ................ 312·359-5500 
IL Schaumberg, Reptron Elctms. ........ 312-882·1700 
IN Indianapolis, Mar Elclrns., Inc. ......... 317-833-6699 
MD Columbia, Azlech EIcIms. . . . . . . . . . . . .. 301-995-6800 
MA Woburn, First Frequency ............. 617-935-3885 

STATE 

MI Uvonia, Reptron EIcIms. .............. 313-525-2700 
MN MinnaJonka, Reptron EIcIms. . . . . . . . . .. 612-938-0000 
MO Maryland Hgts., Chelsea lnels. ......... 314-997·7709 
NY Buffalo, Summil Distrs. ............ : . .. 716-887-2800 
NY Ml Vernon. OAR Indl EIcIm Sis. ...... 91~2224 
OH Solon, Reptron EIcIms. ............... 216-349-1415 
OH Worihington, Reptron EIcIms. ......... 614-436-6675 
TX Richardson, Ewing EIcIms., Inc. ....... 214-231-6725 
WA Ken~ Pyramid EIcIms. ................ 206-872-5800 

STATE OF THE ART, INC., 2470 Fox Hill Ad., Slate 
College, PA 16803-1797, Tel: 814-355-8004, TELEX: 
888633, FAX: 814-355-2714; Empl: 100; SIs. Mgr;Joseph 
J. Curcio ................................. A·2Q44·2047 

Local Sales Offices & Reps 
AI. Phoenix, Ellron, Inc. .. .. .. .. .. .. .. .. ... 602·268-2164 
CA La Miranda, Select EIcIms. ............ 714-739-8891 
CA Saratoga, EMS ....................... 40&446-3833 
CT New Haven, Masten-Wright, Inc. ...... 203-288-1838 
FL AHamonte Springs, Micro MkIg., Inc. . .. 305-788-0886 
FL Seminole, Micro MkI~ Inc. ............ 813-391-4336 
IL Glenview, Crimson Engrg. SIs., Inc. .... 312-47(}.0024 
IN Indianapolis, Hi-Tech SIs. ............. 317-887-2584 
MA Newton, NormallAssocs.,lnc. .......... 617-969-5478 

[§~~ 
BRILL 
ELECTRONICS 
( 415) 834-5888 
610 E 10th SI .. Oakland. CA 94606 

(~ MICROTRAN) 

(213) 452-8002 

STANLEY 
0", 6' 1.000.000 

Indicators •• 
& LEOs 
In Stock 

Over 
8.000.000 
Relays & 
Switches 
In Stock 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835-1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

sanla Monica, CA 90404 Oakland, CA 94606 

IL ~ 
~@I("VEL~CTRONIC BUZZERS .,cr •• ,ei • ,ftC ELECTRO·ACOUSTIC TRANSDUCERS 

COMPACT DOTMATRIX PRINTER 

FULL LINE AUTHORIZED DISTRIBUTOR 

l;Jqjl!J 
ELECTRIC SWITCHES 

INC 0 R P 0 RAT B D 
2478 Flelcher Dr., Los Angeles, California 90039·2897 

~~:: 800-421-8855 TEL:213-660-1310 
CA:800-252-4640 FAX:213-660-5130 

SEE COMPLETE PROOUCT LINE UNDER SWITCHES 
SECTION-510D. FREE CATALOG 31EM on REQUEST 
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STATE 
MN Edna. Peterson Sis. & Assocs. . .. . . .. . 612-94+0030 
NY Huntington, Compar NY, Inc. .......... 516-423-5660 
NY Lewistown, Watine!, Inc. .............. 716-2~ 
PA Colmar, E.L Assocs. .................. 215-822-2510 
TX Dallas, Merino Sis. Co. ...•........•... 214-233-6002 
WA Bellevue, MaIS ..•........•.•.......... 206-747-3292 
can Niagara Falls, waters Metal Prods.. Lid. 

.. . .. . .. . . . . . . . . .. . .. . .. . . . . . . . . .. . . •. . 41"6-356-4925 

Local DiStributors 
CA Los Alamitos, Semi DiCe, Inc. ....•..•. 21 :r594-4631 
NJ Fairfield, CHPS, Inc. ............ .. ... .. 201-882-0997 
NJ Fairfield, Micross Camps. ............. 201-227-6007 
NY Melville, Semi Dice ...•..•.......• ,... 516-753-0050 
NY Port Chester, Zeus Camp$. ........... 914-937-7400 

STATIC CONTROL SYSTEMS/3M ELECTRICAL, 
Products DiY., Po Box 2963, Bldg. 1~3N-46, Austin, 
TX 78769-2963, Tel: 800-328-1368; EmpI.: 300; SIs. MgT: 
Mike Martin .............................. 002242-2243 

Local SaIe6 Offices & Reps 
CA Los Angeles •.. . . . . .. . . . . . • . . • . . . . . . . . 800-22H 045 
CA San Francisco . . . . . . . . .. . . .. . .. . . .. ... 800-634-8909 
CO Denver ......... , . .. . .. .. .. . .. .. .. . .. . 800-328-0201 
DC Washington.......................... 404-447-7170 
GA Atlanta ............................... 800-241-3670 
IL Chicago. . . . . . . . . . . .. . . . . . .. .. .... .. . . 800-942-3961 
IN Indianapolis. .. . • .. . .. .. . . . . . . . ... . .. . 800-323-4087 
MA Boston ............................... 800-851-1515 
MI Detroit • . . • . . . . . . • . . . • . •• . • . . . . . ... ... • 800-323-4087 
MN St Paul. ......... ,. . .. .. .. • . .. . .. . . . . . 800-392-0312 
MO St Louis ...... . . ... . . . .. . . . . . . . . . . . . .. 800-527-1848 
NJ Newark ...... : ........................ 201-575-2000 
NY Syracuse. .. .. . . • . . . • . • . .... .. .... . .. . 212-285-9800 
NO High Point ............................ 91!H169-7181 
OH Cincinnati ............................ 800-523-4441 
OH Cleveland. . . . . . . . . . . . . . . . . . . . . . . . . . .. 800-523-4441 
OH Columbus. . . . . . . . . . . . .. .. . .. .. . .. . . . . 800-523-4441 
PA Philadelphia .... ". . .. . . . . . . . . . . . . . . . . .. 800-524-0168 
TN Memphis............................. 800-241-3689 
TX Dallas. . . . • . • . . • . . . . . . . . . . .. .. .. .. . . . • 800-442-8046 
TX Houston. . . . . .. . . . . .. .. . .. . . . . . . . . . .. . 800-442-8046 
WA Seattle ................. 206-244-7200,206-241-2250 
WI Milwaukee ...... '.' . . . . . . . . . • . . . . .• . . . . 800-323-4087 

THE ~"_ COMPANY 
~~"..tI~NCOAPOAATeD 

FAX: 516-666-8039 
STAVER CO., INC., 41 Saxon Ave.1 P.o. Box H, Bey 

Shore, NY 11706, Tel: 516-686-8000, TELEX: 6711857 
STAVER; EmpI.: 100; SIs. MgT: Arnold Lazarus 
.................. , ..... , .................. a'1117-1121 

Local SaIe6 Offices & Reps 
CA MIn. View, Marquez & Assocs. ........ 415-966-1012 
CA Woodlaild HiI~ RD. Sis. Corp. ......... 818-348-3766 
A. Eustis, R. K Welter & Assocs., Inc. .... 904-357-3011 
II. Lombard,RMP/McBrideCorp. ........ 312-932-9090 
MI Ann Arbor, Jordan-Elliolt Sis. . . . . . . . . . . 313-662-4087 
NH Hancock, EIsenbeis Sis. .............. 603-525-4417 
NY East Nor1hport, Levison Sis. Co. ...... 516-266-5020 
NY Sewickley, T. H. $lewart Co. .......... 412-74 HI685 
NO New HII~ Tom G. Santel .............. 919-362-4091 
OH MiamitQwn, Eastern Sci. MkIg. .. :..... 513-574-9462 
OK Tulsa, Jeny Robison & Assocs. ....... 918-685-3682 
OR Beaverton; Ques1 Mkgt. ............... 503-641-73n 
PA Montgomeryville, Eastern Scientific Mktg. 

....................................... 215-368-4570 
PA Sewickley, T. H. $lewarten .......... 412-741-6685 
SC Mauldin, Carl Hart Assocs. ..... " . . •. . 603-288-2323 
TX Dallas, Cunningham Co!T1p& .......... 214-669-9706 
TX Houston, Cunningham Camps......... 713-461-4197 
VA Portsmouth, F .aD. Sis. .. .. .. .. .... .. .. 1104-484-3162 
WA Bellevue, Ques1 Mkgt ................ 206-747-11424 

STEMCO INSTRUMENTS, Colt Industries, P.O. Box 
8047, Longview, TX 75607, Tel: 214-643-3236, 1WX: 71G-
7~5236, FAX: 214-643-3339; FSC 1'10;: 07446; EmpL: 
100; SIs. MgT: Bob Halpin 

STENNING INSTRMENTS, INC, 671 Enchanted Way, 
PacilicPalisades, CA 90272, Tel: 213-459-2930; SIs. MgT: 
Chartes S1enning 

STEP ENGINEERING, P.O. Box 3166, Sunnyvale, CA 
94066, Tel: 408-733-7637,1WX: 91G-339-9506, FAX: 408-
n3-1073; EmpI.: 50; SIs. MgT: S1an Trumbull 

Manufacturers and Sales Offices Directory 
. STERLING INSTRUMENTS,2101 Jericho Turnpike, New STORM PRODUCTS CO,l16 Shore Drive, Hinsdale, IL 

Hyde PI<., NY. 11040, Tel: 51~8-3300,1WX: 51G-223-! 60521,TeI:312-323-9121,1WX:91().851-oaso.FAX:~12-
0642, FAX: 518-528-8827; Ernpl.: 150 323-9398; FSC 1'10;: 57500; EmpI.: 68; SIs. MgT: John W. 

Hollaild 

STETCO, INC, 3344 Schierhorn Ct., Franklin PI<., IL 60131, 
Tel: 312-671-4208, FAX: 312-671-5270; FSC No.: 52763; STRAWBERRY TREE COMPUTERS, 160 S. Wolle Ad. 
EmpL: 30; SIs. Mgt': Saul A Gusaras Sunnyvale, CA 94066, Tel: 408-736-3063, TELEX: 650 

3172634 ~ FAX: 408-738-1041; EmpL: 25 

STETRON INTERNATIONAL, INC, 90 Broadway, STREET ELECTRONICS CORP, 6420 Via ~ 
BufIaJo. NY 14203, Tel: 716-654-3443. 1WX: 51G-10()' Carpinteria, CA 93013, Tel: 1105-684-4593, FAX: 605-684-
5547, FAX: 716-654-3446; EmpL: 50; SIs. MgT: Hugh 6628' Dis! MgT' Mark PfeIIer 
KelIock; Dis!. MgT: Vern Cunningham , ' -

STEVENS-ARNOLD DIV., Computer 
Procis./SteyenS-ArnoId, 7 Elkins St., So. Boston, MA 
02127, Tel: 617-288-1170, TELEX: 95-1456 STEARCO, 
1WX: 71G-339-0855. FAX: 617-288-0300; FSC No.: 80640; 
Eqll: 260; SIs. Mgr: John T. Parent.... 001684, 1699 

Reier to Computer Products, Inc., Fremont. CA for sis. 
offices and reps. and for dis1rs. listings. Refer to Computer 
ProWcts, Inc., PoIT1l8llO Beach, A. for sis. offices and reps. 
and for dis1rs. fistings. 

Local SaIe6 Offices & Reps 
CA Fremont 

STEVENS PRODUCTS, INC, 128 N. Park St., E. Orange, 
NJ 07019, Tel: 201-672-2140, FAX: 201-672-2637; EmpL: 
50; SIs. Mgt': Robert CantiUna 

STEWARD, D. M, MFG. CO, P.O. Box 510, Chattanooga. 
TN 37401, Tel: 615-667-4100. FAX: 615-667-4102; ErnpL: 
185; SIs. MgT: Don Lepard 

FAX: 619-549-9691 
STI, Control Components DiY. 9520 Black Mountain 

Ad. San Diego, CA 92126-4507, Tel; 619-588-7660, 800-
826-5053, 1WX: 91 G-595-1797; FSC 1'10;: 52797; EmpL: 
25; SIs. Mgr: Paul N. DreIseszu~ ........ a.1630-1631 

STIMPSON COMPANY, INC, 900 Sylvan Ave., Bayport, 
NY 11705-1097, Tel: 516-472-2000, TELEX: lIT 4972370; 
EmpL: 900; SIs. MgT: Edward J. Dewallers 

Local Sales Offices & Reps 
NY Bayport, Stimpson Co., Inc............. 516-472-2000 
RI Cranston, Stimpson Co., Inc. .......... 401-461-n20 

SYSTEMS TESTING, INC. PO Box 242, Santa Clara, CA 
95052, Tel: 408-727-0100. 1WX: 91 G-338-0260; SIs. Mgr: 
Frank J. Ardezzone 

STOCK DRIVE PRODUCTS, Diy. of 
, Designatronics, Inc., 2101 Jericho Turnpike, New 

Hyde PI<., NY 11040, Tel: 518-328-0200, 328-3300, 1WX: 
51G-223-0642, FAX: 516-326-8827; EmpL:228; Sis. Mgr: 
Murray Ores , ........... , ...... , .. , ............ , a'1305 

Local Sales Offices & Reps 
AL Huntsville, Par Marketing, Inc. .. ,...... 205-859-5702 
CA ChaJsworth, Wes1ern Comp. SIs. .•..•. 818-862-6226 
CA San Carlos, SOP Wes1 .......... .. .. .. 415-594-0700 
CO WheaIridge, Manufacturers Mktg. ..... 303-425-9569 
A. Clearwater, Tech-Rep Assoc., Inc. •.... 813-576-9900 
IL Downers Grove, Rockford Controls Co. 

MD Upperco, lmagitron Sis. Co. ......... .. 
MA Lowel~ Underwood Sis. ............. .. 
MI Southfield, RC. Nords1rom & Co ...... . 
MN St Pau~ Norths1ar Motion & Control .. 
NY Clark Mills, KLM-Gamer, Inc. ......... , 
NY New Hyde Park, SOP ................ . 
OH Euclid, Rockford Controls Ohio, Inc. .•. 
TX Richardson, Zonk & Associa1es .•. , .•. 
WA Seattle, Northmar Inc. ................ . 

Local Dis1ributots 
CA San Carlos, SOP Wes1 ............... . 

312-960-2046 
301-374-5600 
617-256-6191 
313-559-7373 
612-nG-5311 
315-853-6126 
51~8-33OO 
216-731-5250 
214-238-7651 
206-524-5170 

415-594-1222 

STOELTING CO, 1350 s. Kastner Ave., Chicago, IL 60623, 
Tel: 312-522-4500, TELEX: 314176; EmpI.: 50; SIs. Mgr: 
Charles W. Scouten 

STOLZBERG RESEARCH, INC, 3 Seabrook Court, 
S1onyBrook, NY 11790, Tel: 516-751-42n, FAX: 518-689-
6671; EmpL: 4; SIs. Mgt': Bruce Davis; Dis!. MgT: Bruce 
Davis 

ST RESEARCH CORPORATION. 84111 Terminal Road, 
Newington, VA 22122, Tet 70:r55().7000, FAX: 703-550-
7470; FSC No.: 50406; EmpI.: 160 

STRONGBOX" 

STRONGBOX, P.o. Box 2726, Culver City, CA 90231-
2726, Tel: 213-305-8286; FSC 1'10;: 2T043; En'1lL: 3; SIs. 
Mgr: [any Martinek ...................... C'11DO-1101 

Local SaIe6 Offices & Reps 
IN Indianapolis, TBS Sys. ...... :......... 31 NI45-0098 

FAX: 609-589-2619 
STRUTHERS-DUNN MILITARY RELAYS, SUb. Of 

Nytronics, Inc. Lamb's Ad. Pitman, NJ 08071-0901, 
Tel: 609-569-7500, 1WX: 51 ().686-751 0; FSC 1'10;: 78290; 
EmpI.: 467 •..•..•...•.... , .•.••.••. .•..••• 801632-1633 

Local Sales Offices & Reps 
AL Huntsville, Rep. Inc. ................. .. 
AZ. ScoItsdaIe, BSE, Inc. ................. . 
CA Los Angelee, Wiley Co. .............. . 
CA Palo Alto, Mollard Mktg. .... , ........ .. 
CA San Diego, Johnstone Supp. , ••.....•. 
CO Denver, Undberg Co. ................ . 
CT Bloomfield, Zaslow Sis. Co. .......... . 
A. Orlando, Comp. Design MkIg. ....... .. 
GA Tucker, Rep, Inc. ..................... . 
IL Downers Grove, Rockford Controls Co. 

IN Ft Wayne, Bell Inds., Inc. ............ .. 
IN Indianapolis, Rockford Controls Co. .. . 
IA Cedar Rapids, Advanced Tech. Sis. ... 
KS Olathe, Advanced Tech. Sis. ........ .. 
LA Lafayette, Kemp Engrg. .............. . 
MD Columbia, L D. Lowery Inc. .......... . 
MI Sou1hfieId, L H. Dickelman Co. ...... . 
MN Minneapolis, HMR, Inc. .............. .. 
MO St Louis, Advanced Tech. Sis. ...... .. 
NJ Audubon, Universal EIctms. Supp. ...• 
NJ Wes1 C8IdweI~ Grinvn, Siegel Assocs. 

205-861-9270 
602-483-0373 
213-666-1611 
415-96HI456 
619-298-7168 
303-758-9033 
203-242-n81 
407-352-5480 
404-938-4358 

312-960-2046 
219-423-3422 
31 NI76-3360 
319-365-3150 
913-782-6702 
318-269-9452 
301-36HI225 
313-353-6210 
612-888-2122 
314-878-2921 
80().327-3529 

................................... , ... 201-575-9300 
NM Albuquerque, B.S.E. ....... .. .. .. .. .. .. 505-293-2582 
NY Buffalo, H. C. Zang Agency ........... 716-6n-36n 
NO Charlotte, J. Rudisill Assocs. .......... 704-3n-6901 
OH Cincinnati, Stegman Blaine Mktg. Co. 

....................................... 513-729-1969 
PA Broomal~ L D. Lowery, Inc. ........... 215-356-5300 
PA PittsbuIgh, R. F. Clark Co.............. 412-242-9500 
TN Memphis, Lesley & Assocs. ........... 901-755-9492 
TX Euless, W. Pat Fralia Co. .............. 817-354-1144 
WA Bellevue, Eltech, Inc. .................. 206-643-4330 
can Don Mills, ant. A.D. Assocs. (Militaly only) 

................... , . . .... • .. .. .. .. . .. . 416-444-0959 
can Scarborough, ant. Renfrew EIec. Co., LId.(ConvnericaI 

only) ................................. 416-752-4611 

Local Dislributots 
AL Decalur, M-G EIctms. & Equip. ........ 205-355-6121 
AL Montgomery, Sou1hern Controls, Inc. •• 205-2n-5030 
CA San Diego, Johnstone Supp. ........ ,' 619-298-7168 
CA Sante Ana, Norstan EIcIms., Inc. ...... 714-54G-4185 
CA Sante Monica, Mes1er Dis1rs........... 213-452-1229 
CO Aurora, CoI11>- Specialties, Inc. ........ 303-341-0160 
CO Sante Monica, Mes1er Dis1rs. • . . . • . . . . . 213-452-1229 
CT Wallingford, Sager EIec. Supp. Co. .... 203-265-4600 
A. Orlando, T & T Prods.. Inc. ............ 407-657-2282 
GA AUante, Brownell-ElecIro, Inc. ......... 404-762-5181 
IL Chicago, Newark EIctms. Corp. ....... 312-784-5100 

800 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 
IN Fort Wayne, BeIIInds.,Inc.............. 219-423-3422 
LA Harahan, M-G EIctms. & Equip. Co. ... 504-733-0070 
MA Woburn, Apparatus Svc. Co. ....••.•.. 617-933-5999 
MN Fridley, Voyager EIctms. Corp. ........ 612-571-7766 
MO Maryland Hgts., L Con1lInc. ., . .•.. ... 314-291-(1200 
NJ Audubon, Universal EIctms. Supp. .... Il00-327-3529 
NJ Oakland, Relay Specialties, Inc. .•..... 201-337-1000 
NY Plainviaw, AC.l EIctms. .........•..•.. 516-293-6630 
NY Rochester, Requa EIec. Co. '" ........ 716-475-1600 
OH Akron, Aesco EIctms., Inc.............. 216-762-8818 
PA Philadelphia, PEl/Genesis ............ 215-673-0400 
SC Greenville, EMSCO (Hammond) .....• 803-233-4121 
TN Nashville, Electra Distrbg. Co. . . . . . . . . . 615-256-0800 
TX Dallas, Associated Aircraft .....•.....• 214-331-<1381 
wv South Charlaston, Allied Controls Co. 

304-788-7313 

FAX: 803-393-7843 
STRUTHERS-DUNN INDUSTRIAL & 

COMMERICAL RELAYS, Sub. of Nytronics, 
Inc., 700 Orange SL Darlington, SC 29532, Tel: 803-393-
5421; EI'1'l: 450 ....•.. '" .•............• B·1634-1639 

I..ooal Sales Offices & Reps 
AL Huntsville, Rep, Inc. .............•..... 
I\Z. Scottsdale, BSE, Inc. ................. . 
CA Los Angeles, Wiley Co. .............. . 
CA Palo Alto, Mollard Mktg. .....••........ 
CO Denver, Undberg Co. ................ . 
CT Bloomfield, Zaslow SIs. Co. .......... . 
FL Orlando, Con1l Design Mktg. .....•... 
GA Tucker, Rep, Inc. ..•.........•.....•... 
IL Downers Grove, Rockford Controls co. 

IN Indianapolis, Rockford Controls Co. . .. 
KS Olathe, Advanced Tech Sis. ......... . 
LA Laiayatta, Kemp Engrg. ....•..•....... 
MD Columbia, LD. Lowery Inc. ........... . 
MI Southfield, LH. Dickelman Co. ....... . 
MN Min.-polis, HMR, Inc. ..••....•..•..•. 
MO Sl Louis, Advanced Tech. SIs. •....... 
NJ West Caldwel~ Grimm. Siegel Assocs. 

205-881-9270 
602-483-0373 
213-666-1611 
415-961-(1456 
303-758-9033 
203-242-7781 
407-352-5460 
404-938-4356 

312-960-2046 
317-876-3360 
913-782-8702 
318-269-9452 
301-38H)225 
313-353-8210 
612-888-2122 
314-878-2921 

..•.........•.•................•. " ... , 201-575-9300 ' 
NM Albuquerque, BSE. ....... . . . . . . . . . . . . 505-293-2562 
NY Buffalo, H.C. Zang Agency •..•..••.••. 716-877-3677 
NC Charlotte, J. Rudisill Assocs. .......... 704-377-6901 
OH Cincinnali, Stegman Blaine Mktg. Co. 

...•..........•..•............•..•..•.. 513-72&-1969 
PA BroomaJ~ LD. Lowery, Inc. ......•..•.. 215-356-5300 
PA Pittsburgh, R.F. Clark Co. .......•..•.. 412-242-9500 
TN Merr1lhis, Lesley & Assocs. ........... 901-755-9492 
TX Euless, W. Pat Fralia Co............... 817-354-1144 
WA Bellevue, ERech, Inc. .....••.•...•..... 206-643-4330 
can Don Mills, Ont, RD. Assocs. .......... 416-444-0959 
can Scarborough, Ont, RenIraw EIec. Co., Ltd. 

•..•......•........•.........•......... 416-752-4611 

I..ooal Distributors 
AL Decatur, M-G EIcIms. & Equip. . . . . . . . . 205-355-6121 
AL Montgomery, Southern Controls, Inc. .. 205-277-5030 
CA San Diego, Johnstone Supply......... 619-298-7188 
CA Ssnta Ana. Norstan EIctms. Inc........ 714-540-4165 
CA Ssnta Monica, Master Distrs. . . . • . . . . .. 213-452-1229 
CO Aurora, eon.> Specialties, Inc. ••.•.... 303-341-()160 
CT Wallingford, Sager Elec Supp. Co. . . . • . 203-265-4600 
FL Orlando, T & T Prods., Inc. ....•....... 407-857-2262 
GA Atlanta, Brownell-Electro, Inc. .•..•.... 404-762-5181 
IL Chicago, Newark EIcIms. Corp. ....... 312-784-5100 
IN Fl Wayne, Belllnds., Inc............... 219-423-3422 
MA Harrahan, M-G Elecims. & Equip. Co. 

MA Woburn, Appsratus Svce. Co. ........ . 
MN Fridley, Voyager EIctns. Corp .••.•..... 
MO Maryland Hgts., L Camp. Inc. ......... . 
NJ Audubon, Universal EIctms. Supp. .•.. 
NJ 0aIdand, Relay Specialties, Inc. .••.... 
NY Plainview, AC.l EIcIms. •........•...•. 
NY Rochester, Requa EIec. Co. .......... . 
OH Akron, Aesco EIctms., Inc. •......•..•.. 
PA Philadelphia, PEl/Genesis •.•...•.•... 
SC Greenville, Emsco ••..•... , .••..•.•... 
TN Nashville, Electra Distrbg. co. ........ . 
TX Dallas, Assocd. Aircraft ......•.•..••.. 
wv South Charleston, Allied Controls Co. 

504-733-0070 
617-933-5999 
612-571-7766 
314-291-6200 
600-327-3529 
201-337-1000 
518-293-6630 
716-475-1600 
216-762-8818 
215-673-0400 
803-233-4121 
615-256-0800 
'214-331-4381 

•. . • . . . . . . . • . • . . . . . • . . • . . . . . . •• . . . . . . .. 304-788-7313 
IA Cedar Rapids, Advanced 'ech. Sis. ... 319-365-3150 

ST-SEMICONDUCTORS OF INDIANA, INC., 415 N. 
College Ave., p.a Box 609, Bloomington, IN 47402-0609, 
Tel: 812-332-1435, TWX: 81CJ..351-1384; Empl: 100; SIs. 
Mgt: Roscoe Myers; Dist. Mgt: Roscoe Myers 

SUCKLE CORP. 733 Davis SL Depl EM, Scranton, PA 
18505, Tel: 717-346-3871, FAX: 717-346-1612; Empl: 
220; SIs. Mgr: James J. Casteilino 

A~ulli1ZS 
FAX: 619-744-6081 

SULLINS ELECTRONICS CORP., P.O. Box 189, 801 E. 
Mission Ad., San Maroos, CA 92069, Tel: 619-744-0125, 
TWX: 91CJ..322-1472, ESYLNK: 62912413; Empl: 100; SIs. 
MgT: Judy Evans; Dist. MgT: Ken Flagg 
'" ..... , ...••...... " • . . . •.•.• .. . .. •. ... .. C·1530-1531 

Local Sales Offices & Reps 
AZ Phoenix, O'Donnell Assocs. ...... . . . . . 602-944-9542 
CA La Canada, KC.P. Enl .....•.......... 818-79&1813 
CA San Diego, CK Assocs. .. '" .......... 619-279-0420 
CA Ssnta Clara, Nova-Tronix .....•....... 408-727-9530 
CA Ssnta Clara, Nova-Tranix, Inc. ........ 408-727-9530 
CO Wi)jJaIridge, Cluff & Assocs. .......... 303-423-9345 
FL Cassalbery, Southern EIctm Mktg. .... 305-831-2822 
GA Lithia Springs, Effective Mktg. Force .. 404-948-6023 
IL Elmhurst, LRronix Sis., Inc. ...•..•..... 312-834-1100 
IN Indianapolis, John Sukup Inc. ......... 317-253-5501 
KS Shawnas Mission, M-8-B Assoc. ...... 913-432-2131 
MD Laure~ CSDS, Inc. ........•..•........ 301-49CJ..3800 
MA Harvard, Cycle Sis. .......•.•....•.... 617-456-6668 
MN Min.-polis, RK Sis. Assocs., Inc. ..... 612-571-1001 
NJ Medford, Camp. ConsuRants .. . . . . . . .. 609-654-5300 
NY Valley Stream, HLJ Comp-Tech .•.•... 516-599-2999 
OH Centerville, Omega SIs., Inc. •......... 513-434-5507 
TX Allen, Bozman & Assocs. ............. 214-578-1760 
WA Redmond, EIctm Mktg. Grp. .......•.. 206-882-0962 
WI Oconomowoc, AI1mor Ltd. •......•.... 414-387-8789 
Can Scarborough, Ont, IHronics ........• 416-299-6676 

I..ooal Distributors 
AL Birmingham, American EIctm Supp. .. 205-942-4656 
I\Z. Phoenix, Arizona Comps. ............. 602-269-5655 
CA Burbank, Atwater EIcIms. ..•.........• 818-841-9050 
CA Pasadena, ~re EIctms. ....•....... 213-881-2711 
CA Santa Clara, Cypress EIcIms. ......... 408-98CJ..2500 
CA Simi Valley, Las Johnson SIs. .•.•..... 818-346-5412 
CO Arvada, Denver Beta Wintronic .....•. 303-431-7161 
CT Bridgeport, Millenium EIctm SIs. .....• 203-372-2037 
FL Winter Park, Deanco .................. 305-671-5100 
GA Marietta, Deanco ..................... 404-42&-0126 
H.. Carol Stream, Lectro Camps. ......... 312-69CJ..0520 
IL Chicago, NEP EIcIms. ....•........... 312-625-9400 
IN Ft Wayne, Graham Elctms. ..•..•.•... 219-423-3422 
IA Cedar Springs, Barton Digital ...•...•. 319-474-2247 
MD Gaithersburg, Axis EIctms., Inc. ....... 301-84CJ..9640 
MA canton, EPC Elctms.lnc. .. :.......... 617-621-2111 
MI Farmington Hills, Advent EIctms. ...... 313-477-1850 
MI Grand Rapids, Caider EIctms. ......... 616-698-7400 
MN Sl Pau~ Shalley Ragon Inc. .•. . . . . . . . . 612-642-2828 
MO Independence, Shelley-Ragon, Inc. .. . . 816-254-3410 
NH Hampstead, Astrum EIctms. . . . . . . . . . . . 603-321\-9640 
NJ Fairfield, Deanco ..................... 201-575-7960 
NJ Union, Meridian Supp. •..•..•.•....... 201-687-6220 
NM Albuquerque, Electronic Parts .......• 505-293-6161 
NY Ithaca, Deanco ....................... 607-257-4444 
NY Valley Stream, Forejay Assocs. ....... 516-599-2999 
NC Hickory, Southeastern Elclms..lnc. ...• 919-828-2311 
OH Solon, REH EIcIms. .....•.........•... 216-248-1636 
OH Twinsburg, Schuster Elec. Co ., ...... 216-425-8134 
OR Portland, Dum EIcIms. ....•.......... 503-285-0214 
PA McKean, Advacom .....•...........•. 814-478-7774 
RI Warwick, Cal-Greg Comps., Inc. ....... 401-884-5101 
TN Knoxville, Indl EIcIms.. Inc............. 615-573-7135 
TX Addison, ConQec/Tek, Inc. .•.•......•. 214-733-4411 
TX Dallas, Cypress EIctms. .............•. 214-869-1435 
UT Sd Lske CRy, SLC. Wintronics ...... 601-483-1882 
VA Virginia Bch., Deanco ................. 804-499-3322 
WA Renton, CarIye ....................... 206-25H17oo 
WI Oconomowoc, G.W. EIctms., Ltd .....• 414-367-6003 
Can Pointe Claire, Que., A R. Gray & Assocs. 

. • • . •• . • • . •. . • • . . • . . . . . . • • . • . . • . . . . . . . . 514-894-6378 

SUMITAONICS, INC. Sumitomo Corporation, 580 N. 
Pastoria Ave., Sunnyvale, CA 94066, Tel: 408-737-7683, 
TELEX: 278869; FSC No.: 408-737-9189; Ernpl: 40; SIs. 
MgT: Ken Fujii 

SUMMAGRAPHICS CORP., 60 Silvermine Ad., Seymour, 
CT 08483, Tel: 203-881-5400, TELEX: 964348, FAX: 203-
881-536?; FSC Il10.: ;;;203-881 -5367; Empl: 170; SIs. Mgr: 
Randy Ringer; Dist. MgT: Randy Ringer 

SUNBAN 

FAX: 618-654-2351 
SUMMIT ELECTRONICS, Basler Electric. Box 269, 

Route 143, Highland, IL 62249, Tel: 618-654-2341, 80().. 
645-2074 .•. ,....... .•.•.•.. .•.. .. .. .. . ..•••.•. 002062 

Local Sales Offices & Reps 
AL Huntsville, CMR Assocs. ... . . . •. . . . . . . 205-883-5991 
I\Z. Tempe, Trembly Assoc., Inc. .....•...• 602-967-2058 
CA San Jose, SourceIronics, Inc. ......... 408-988-8801 
CA Westlake VI., CAL-Rep ...•...•.•.•.•.. 818-991-1940 
CO Wheat Ridge, Trembly Assocs., Inc. .•. 303-421-11900 
FL Winter Springs, Sunland Assocs. ... . . . 305-365-9533 
IL Chicago, Kingston Camps. •........... 312-477-7800 
IN Bloomington, Meta Tech. Sis., Inc...... 317-24CJ..5447 
IA Cedar Rapids, Tech. EIcIms. .•••.•.••. 319-386-5443 
KS OVerland Park, Thomas L Dowell & Assoc., Inc. 

• . • • • • . • . • . . • . • . . • . . • . • . . . . . • • • . . • . . . . • 913-648-7373 
MA Whitinsville, Power Factor & Assocs. .. 617-234-8415 
MI Plymouth, Leading Edge Sis. Corp. .. .. 313-420-3344 
MN Min.-polis, Electro Serve . . .•.•.. .•.. 612-338-3475 
MO Sl Louis, Thoman L Dowell & Assoc., Inc. 

. .. ..•.• •. .. ..•.. ••.•.•.. .•.. .•..•. .• •. 314-849-4234 
NY Les Vegas, Trembly Assoc., Inc........ 702-739-9770 
NJ Upper Montclair, T & K Sis. .•...•.••.• 201-783-3112 
NM Albuquerque, Trembly Assocs. ..... . . . 505-266-8616 
NY Canandaigua, Mamula Sis. . . . . . . • . . . . . 716-394-5560 
NY Smithtown, T & K Sales ...........•.. 516-724-3456 
OH Aurora, Meta Tech. SIs., Inc. . • . . . • . . . . • 216-562-8772 
PA Exton, Unear Sis. .•.....•...•.•.•.•..• 215-524-6060 
TX Houston, Bany Sis. ........•...•••..•. 713-784-5860 
TX Richardson, Bany SIs. ......•......... 214-234-0255 
UT N. Sd Lske CRy, Trembly Assocs. .... 601 -295-4703 
VA Richmond, Glasscock & Assocs. ...... 604-74CJ..0063 
WA Redmond, EIctm Mktg. Grp. .•.•.•.••. 206-882-0962 
Can Mississauga, Ont, T.W. Wilson SIs..... 416-677-8200 

SUNBANK ELECTRONIcs, 1740 Commerce Way, Paso 
Robles, CA 93446, Tel: 805-238-2840, TWX: 910-351-
5805; FSC Il10.: 07418; EI'1'l: 260; SIs. Mgr: Denis 
Connolly; Dist. Mgr: Robert Haldeman 

II STRUTHERS-DUNN 

The. Largest 
Relay •• 

Distributor 
In the World. 

Over 
8.000.000 
Relays & 
Switches 
In Stock 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452~1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

~~tt 
BRILL 
ELECTRONICS. 
(415) 834·5888 
610 E 10th 51. Oakland, CA 94606 

(III STRUTHERS-DUNN) 

(213) 452-8002 

EEM 1989 North American offices only. For worldwide reps & distributors, see VoL W. 801 



SUNDST 

SUNDSTRAND DATA CONTROL INC, Sundstrand 
Corporation, P. O. Box 97001, ReQmond, WA 98073-
9701, Tel: 206-885-37", TELEX: RCA 286144; Empl: 
2000 

FAX: 305-587-0450 
SUN ELECTRONIC SYSTEMS, INC" 1601 NW 36th 

Ave., Ft Lauderdale, Fl333", Tel: 305-587-55n; Empl: 

Manufacturers and Sales Offices Directory 
Locsl Sales Offices & Reps 

MN Minneapolis, Berndt . .. .. . .. . . .. .. . .. .. 612-546-2021 
UT Salt Lake, Azt$e ...................... 601-355-9256 
WA Renton. West Coast Reps ............ 206-23!;-7042 

Distributor 

€~ S'tJ'HSH::EK'E 
THE SOURCE FOR INSTRUMENTS 

FAX: 215-673-5609 
SUNSHINE SCIENTIFIC INSmUMENTS, 1810 Grant 

Ave., Philadelphia, PA 19115, Tei: 215-873-5600; Empl: 35; 
SIs. Mgr: AI Stiles ....... 688.698, 730, 795, 807, 830 

Me St Louis, Neff PoWer Inc. .......•..•.. 314-727-6200 
NJ Clifton, Faber Equip. ......•..•..••.... 201-n3-8900 
NJ Fairfield, Oriental Motor U.SA Corp. .. 201-882-0480 
NY Rochester, John M. Forster Co. ....... 71&232-5410 
NC Charlotte, EMCO Inc. ..•..•..••..•.... 703-372-8281 
OH Cincinnati, Tapco Prods. Inc. .•........ 513-683-4481 
PA Broomall Controlled Drives, Inc. .•.... 21!;-328-9515 
TX Denton, Texonics Inc. . ....•. . .• .. .. . .. 214-26().3403 
Can Mississaugll, Onl, WaHle's EIee. ...... 418-672-0622 

SUPPORT SYSTEMS INTL CORP, 150 South Second 
Sl, Richmond, CA 94604, Tei: 41!;-234-909O, TWX: 91(). 
382-8130, FAX: 41!;-233-8888; Ernpl: 105; SIs. Mgt: 
Richard St John; Dist. Mgr: Richard St John 

10; SIs. Mgt: VeronicaL Pasqua .............. 001:1.08 1.-------------------
SURGEONICS LIMITED, One SuIHvan Parkway, Fort 

Edward, NY 12828, Tel: 5HH47-2156, FAX: 518-747-
2607; EmpL: 20; SIs. Mgr: R.Thomas 

Locsl Sales Offices & Reps 
CA Montrose, Luscombe Engrg. ......... . 
CT New MiHord, 0 & R Controls ......... . 
Fl Orlando, Sci. Ovcs. .................. . 
NJ Marlton, AnaJectro. Inc. ..•..•.......... 
TX Austin, Ledbetter-Nee! Assocs. ....... . 
Can Edmonton. Alberta. D)'OOI" Indl Resch. 

213-684-2000 
203-355-0921 
407-841-8160 
609-983-1088 
512-835-8642 

403-486-0091 

SUN-FLEX CO, INC, 20 Pimentel Cl, Novato, CA 94947, 
Tel: 41 !;-883-1221 , TELEX: 172-208; SIs. Mgr: David 
Render; Dist. Mgr: David Render 

SUN RESEARCH, INC~ Box 210, Old Bay Ad., New 
Durham, NH 03855, Tel: 603-859-7110, TWX: 51()'297-
4444; SIs. Mgt: Paul A. Blaisdell 

5:E 
SUNRISE ELECTRONICS, INC. 

FAX: 818-914-1583 
SUNRISE ELECTRONICS, INC., 524 S. Vermont Ave., 

Glendora, CA 91740, Tel: 818-914-1926, TWX: 91()'584-
3847; Ernpl: 10; SIs. Mgt: Allan V. carey ...... 001.348 

[§~~ 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 101h 51 . a.'land CA 94606 

( • SUPERIOR) 
(213) 452-8002 

I§~~ 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 101h SI . Oaklana. CA. 94606 

(~~~) 
(213) 452-8002 

SUPERIOR CARBON PRODUCTS, INC., 101 HWY 35, 
Superior Pl, Walnut Grove, MS 39189, Tel: 601-253-2442, 
FAX: 601-253-2430; Ernpl: 61; Sis. Mgr: Paul Merrill Kling 

SUPERIOR ELECTRIC, 383 Middle Sl, Bristol, CT 06010, 
Tel: 203-582-9561, TElEX: 962-446, TWX: 71D-454-0682; 
FSC No.: 58474; Empl.: 800; SIs. Mgr: Charles 
Ritter I James Hayden; Dist. Mgr: Edward Crofton{Michael 
Miga ... A0 2462,2463; 801306-1307; C0 1532; 002233 

Local Sales Offices & Reps 
MS Jackson, Ooby Assocs. ............... 601-981-1138 
NM Albuquerque, Fry Gates, Inc. .......... 50!;-262-1525 

FAX: 312-981-9076 
SUPERTEK ELECTRONICS, INC., 543 W. Algonquin 

Ad., Arlington Heights, IL 60005, Tel: 312-981-5655, 
TELEX: 91().687-2847; Ernpl: 10; Sis. Mgr: Pat Morito; 
Dis/. Mgr: Pat Morito ................ . .. .. 002063-2065 

Locsl Sales Offices & Reps 
AZ. Scottsdale, SMS & Assocs. ........... 602-998-0831 
CA Redwood City, Sales One ............ 41!;-369-3677 
CA Sunnyvale, Esco Assocs. ............. 408-7 4!;-1410 
CO Parker, TMA/CoIorado .. .... .. .. . . . . .. 303-841-3435 
Fl Largo, Stellmach EIctms. Sis. .........• 813-593-0319, 

904-288-2365 
GA Lawrenceville, Tek-Rep Mktg. ......... 404-963-1600 
IL Palatine, Golbeck Milota Assocs., Inc. 

· . • . . . . . . . . . . . •• . . . . . . . . . . . . . . . . . . . . . .. 312-705-0602 
IN Richmond, Preston MkIg., Inc. ......... 317-931;-0141 
MI Livonia, Megatronix Intl Corp. ......... 313-462-2100 
NH Londonderry, Bennetron .............. 603-432-9092 
NC PinehUrst, Tek-Rep Mktg. ............. 919-29!;-2432 
PA Harleysville, Thomas Jackson Assoc., Inc. 

....................................... 215-256-88n 
TX Austin, John a Guenther, INc. ........ 512-258-0004 
TX Dallas, John a Guenther, Inc. ........• 214-891-6500 

FAX: 213-515-2879 
SUPER VEXTA, 2701 Plaza Oal Amo, Sto. 702, Tonance, 

CA 90503-7395, Tel: 213-51!;-2264, TELEX: 664231; 
Empl: 4 ........•..•............ ,........ B 0 1290, 1293 

Locsl Sales Offices & Reps 
AZ. Phoenix, Indl Elctms. & Controls. . . . .. 602-894-2375 
CA EI Toro, Distributed Motion ........... 714-85!;-9902 
CA San Carlos, Campbell & George ...... 41 !;-594-1994 
CA Santa Clara, Oriental Motor U.SA Corp. 

· . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .. 408-988-2655 
CO Wheatridge, Control DYes. ..........•. 303-424-9332 
Fl Altamonte Springs. Automation SIs. Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 305-869-6535 
IL Elk Grove Vl, General Controls Inc. ... 312-59!;-2152 
IL Rolling Meadows, Oriental Motor U.SA Corp. 

...................... , ...........•.... 312-577-0310 
IN Indianapolis, Farrel-Argasta Elee. Co. 

IA W. Des Moines, Ramco EIee. Co. . ..•. 
MA N. Andover, Bagley Intl .............. . 
MI Troy, Axis Sys. ....................... . 
MN Minnetonka, Vericom Corp. .......... . 

317-546-4041 
51 !;-225-8933 
617-688-0062 
313-689-7575 
612-933-0520 

SURON MAAGAN MICHAEL. Kibbutz Maagan-Michael 
D.N. Menashe 37805, Israel Tel: 08-384211, TELEX: 
471468 SURON.Il, FAX: 063-90296; Empl: 38; SIs. Mgr: 
Gershon Peleg 

SUSCO ELCmNS, 700 Carolyn Blvd., Farmingdale, NY 
11735, Tel: 516-249-4848, FAX: 516-249-4865 

SUTTON DESIGNS, INC, 300 N. rtOga Sl, Ithaca, NY 
14650, Tel: 607-2n-4301, FAX: 607-2n-8963; FSC No.: 
6625; Empl: 16; SIs. Mgr: Adrienne Letson 

SWISS JEWEL COMPANY, 406 Lafayette Building. 
Philadelphia, PA 19106, Tel: 21 !;-92!;-2867, 6O().922-0118, 
TELEX: 631-368, FAX: 21!;-922-3055; Empl: 5; SIs. Mgr: 
P. N. Steel Jr. 

Switchcraft 
A Raylheen Company 

FAX: 312-792-2129 
SWITCHCRAFT,INC., A Raytheon Company, 5555 

N. Elston, Chicago, IL 60630, Tel: 312-792-2700, TWX: 
91 ().221-5199; FSC No.: 82389;rnultiple; Empl: 1100; Sis. 
Mgr: Ken Kline; Dist. Mgr: Dennis Warszona 
. .. . .. . . . . .. . .. . ... . .. . .. .. 8 0 1847-1849; C·1533-1537 

Locsl Sales Offices & Reps 
AL Huntsville, DHR Mktg. .....•.••....... 205-722-0440 
AZ. Phoenix, Moss Mktg................... 602-957-2065 
CA Los Angelas, Wiley Co. ............... 213-666-1611 
CA San Diego, Wiley Co. ................. 619-453-9018 
CA Santa Clara, Ross Mktg. Assoc. ....... 408-986-8111 
CO Denver, Moss Mktg. .................. 303-455-7205 
CT Stamford, Unesco/Genex ............ 203-322-9308 
GA Atlanta, DHR Mktg. Inc. ............... 404-451-9846 
IL Chicago. Switchcralt Inc. •. . . . . • . . • . . • . 312-792-2700 
IN Indianapolis, Marketing Engrs. ••.••... 317-872-5665 
KS Overland Park, Thomas L Dowell & Assoc. 

...•........................ ; .......... 913-848-7373 
MA Wafth8l1\ Unesco/Genex ...........•. 617-89().1535 
MI Farmington Hills, carter, McCormic & Peirce 

....................................... 313-4n-nOO 
MN Edina, Mel Foster T $eh. Sis. •..•....•. 612-941-9790 
MS Jackson. Ooby EIctms................. 601-981-1138 
Me St Louis, Thomas L Dowell & Assoc. 

NJ Cherry Hill Trinkle Sis. .........•...•.. 
NJ Englewood Cliffs, Masin-Esco ....... . 
NM Albuquerque, Moss Mktg. .......•..... 
NY Hauppauge, Masin-Esco ............. . 
NY Rochester, Apex Assocs. .....•••...•. 
NC Raleigh, DHR MkIg., Inc. ........•..•.. 
OH Dayton, J. C. Hofstetter Co. .......... . 
OH Medina, J. C. Hofstetter Co. .......... . 
OR Milwaukee, Comt$e ....•.•..••......•. 
SC Greenville, DHR Mktg. Inc. ........... . 
TN Memphis, Ooby .EIctms. .............. . 
TX Austin, J. Y. Schoonmaker Co. ....... . 
TX Dallas, J. Y. Schoonmaker Co. ....... . 
TX Houston, J. Y. SchoonlllllkSr Co. ..... . 
UT Salt Lake City, Moss Mktg. ...•......•• 
WA Ballevue, Comtec •...........••....... 
WI Burlington. Switchcralt .•.............. 
Can Toronto, Atlas .........•............•. 

314-849-4234 
609-79&-4200 
201-569-8888 
501;-292-7505 
516-273-3500 
716-272-7040 
919-829-1970 
513-296-1010 
216-241-4880 
503-654-6626 
603-23&-3594 
901-36!;-9575 
512-327-5274 
214-349-1650 . 
713-738-2427 
601-363-5875 
206-453-1168 
414-763-2100 
41&789-7761 

SWITCHES UNLIMITED, INC, 34-11 56th Sl, Woodside, 
NY 113n, Tel: 718-478-5000, 6O().221-0487, FAX: 718-
672-8370; Empl: 20; Sis. MgT: Douglas King 

SWITCHING POWER INC, 3601 Veterans Hwy, 
Ronkonkoma, NY 11n9, Tel: 516-981-7231, TWX: 51()' 
22()'1528, FAX: 516-981-7266; Empl: 200 

802 North American offices onlyo For worldwide reps & distributors, see Vol. Wo EEM 1989 



Manufacturers and Sales Offices Directory TAMURA 

FAX: 714-996-2753 

TX Houston, Erickson Sales ..•.....••..•. 713-26&-1604 
TX Round Rock, Erickson SIs. ............ 512-244-3068 
co WheaIridge, Cluff & Assocs. .•.....•.. 303-423-9354 
WA Bellevue, Electronic Sources Inc. ..... 206-451-3500 
WI Milwaukee, F.e. DuBois & Assocs. .... 414-n4-31 00 

SYMBICON, 89 Route lOlA, Amherst, NH 03031, Tel: 603-
673-8898, FAX: 603-673-1372; SIs. MgT: S. Hanington; 
0Ist. MgT: S. Buzzell 

TACHONICS CORPORATlON, Grumman Corp., 107 
Morgan Ln., Plainsboro, NJ 08536, Tel: 609-275-2550, 
FAX: 609-275-2591; ErI1ll: 75; SIs. MgT: KevIn Townsend; 
0Ist. MgT: Kevin Townsend 

SWrrCHING SYSTEMS INTERNATlONAI.., 500 SYM-TEI( SYS.. INC. 3912 Calle Fortunada, San Diego, 
Porter Way, Placentia, CA 92670, Tel: 714-996-0909; n e~~~Dnn ..., <=Y. 49036, FAX 619-
ErI1ll: 85; SIs. MgT: Guy Lacerte ...•..•• 002066-2067 CA92123, Tel:61<r"~, ,~2 : 

569-8296; ErI1ll: 350; SIs. Mgr: Roger Hopkins 

FAX: 516-621-4517 I..DcsI Sales OffIces & Reps 
AZ. Phoenix, Holder Hauer ...............• 
CA Los Alamitos, Power Specialists ..... . 
CA Placentia, Switching Sys. InIL ..•.••..• 
CA San Jose, Nelson EIcIms. Sis. ....... . 
CO Denver, Holder Hauer .•.............. 
CT North Haven, Power Conv8lSion Sys. 

GA Athens, AD! Inc. .................... .. 
IL Chicago, lJtronix .................... .. 
IL Elmhurst, UIronix .................... . 
Me Randallstown, Beacon North Inc. .... . 
VA SIer1Ing, Beacon North, Inc. .......... . 
MA Woburn, Power Conv8lSion Sys. ..... . 
MI Ann AIbor, KRW Sis. ................ .. 
NH Londonderry, Power Conv8lSion Sys. 

NJ Marlton, Beacon North Inc. .......... .. 
NM.AIbuquerque, Holder Hauer .......... . 
NC Smithfield, AD! Inc. ................... . 
OH Cleveland, KRW Sis. Inc. ............ .. 
OH Columbus, KRW Sis. Inc. ............ . 
PA Collegeville, Beacon North .......•.... 
PA Pittsburgh, KRW SIs. Inc. ............ . 
lIT Salt Lake City, Holder Hauer ........ .. 

602-242-4025 
213-594-9418 
714-996-0909 
408-437-9300 
303-427-3443 

203-281-7270 
404-548-0788 
312-834-1100 
312-834-1100 
6O().8n-3747 
703-478-2480 
617-938-0839 
313-769-0056 

603-434-2371 
609-596-9456 
505-888-9614 
919-934-8136 
216-871-7521 
614-885-2598 
215-287-5479 
412-828-1490 
801-532-2111 

SYLVANIA GTE CONTROL DEVICES, Ate. 35, 
Stardsh, ME 04084, Tel: 207-642-4535, TWX: 710-365-
0145; EmpL: Over 1,000; SIs. Mgr: M. L Lyons; 0Ist. MgT: 
M. L Lyons 

SYLVANIA ELECTRONIC COMPONENTS, See 
Philips ECG, Amperex Electronics Corp., A North 
American Philips Co. 

SYLVANIA MINIATURE UGHTlNG, GTE 
Corporation, w. Main St, Hillsboro, NH 03244, Tel: 603-
484-5533. TWX: 71 ()'366-0367, FAX: 803-464-0259; FSC 
No.: 88204; EmpL: 1011; SIs. Mgr: Frank Sl Onge, NaIl 
Sis. Mgr. .. ... ..•.... ... ... ..... ... .. . .. . .. 801152-1157 

I..DcsI Sales Offices & Reps 
AZ. ScoItsdaIe, Bill Earl & Assocs. ........ 602-994-3813 
AR Lillie Rock, Cartwright & Bean .......• 901-362-8345 
CA EI Taro, English/Damco Sis. Assocs. 

....................................... 714-837-3801 
CA Sunnyvale, W.W. Posey Co. .•..•..•..• 408-746-0nl 
CT No. Haven, Coakley, Boyd & Abbett .... 203-239-8217, 

80().225-8402 
FL Maitland, Hutto, Hawkins Assocs. ..... 407-831-2474 
FL f'on1lano Beech, Hutto, Hawkins Assocs. 

.. .. . .. . .. .. .. .. .. ..... .... .. .. .. .... .. 305-979-0330 
FL T~ Hutto, Hawkins, Assocs., Inc. •. 813-251-2970 
GA Atlanta, Millar EIcIms. .. .. .. .. .. .. . .. .. 404-834-3350 
IL Skokie, LRI ........................... 312-967-8430 
IN Ft Wayne, RD. Whitesell & Assocs. .. 219-432-5591 
IN Indanapolis, A.O. Whitesell & Assocs. 

. .. . . . . .. . ... . .. . .. ... .. .. . .. . .. . . . . . . . 317-359-9283 
IN Kokomo, A. D. Whitesell .............. 317-457-9127 
IA Cedar Rapids, A. W. Kunz ............ 319-396-5388 
KS Prairie Village, A.W. Kunz............. 913-648-3535 
KY Peewee Valley, A.O. Whitesell & Assocs. 

....................................... 502-241-1441 
LA Covington, cartwright & Bean ..•..•.• 504-892-1780 
MA Needham, Coakley, Boyd & Abbett .... 617-444-5470 
MI Grand Rapids, A.O. Whitesell & Assocs. 

.... . . . .. .. • . . • . . . . . . . . . . . . .. . • . . . . . . .. 616-942-5420 
MI Southfield, A. 0. Whitesell ............ 313-559-5454 
MI Sl Joseph, A.D. Whitesell & Assocs... 616-983-7337 
MN Miooeapolis, S10ss & Assocs. ......... 612-925-2757 
MS Jackson, cartwright & Bean .......... 601-981-1170 
Me Sl Louis, A.W. Kunz .................. 314-966-49n 
NJ Loog Valley, Paul A. Sweeney ........ 201-852-1434 
NY Rochester, EIecIra Sis. ....... .. .... ... 716-427-7860 
NY Syracuse, Electra Sis. .. .. . .. .. .. . .. .. . 315-483-1248 
NC Raleigh, Millar EIcIms. ................ 919-826-8840 
OH Cincinnati, A.O. Whftesetl & Assocs. ... 513-521-2290 
OH Cleveland, A.O. Whitesell & Assocs. .. 21 &447-9020 
OH Columbus, A.o. Whitesell & Assocs... 614-888-9396 
OH Dayton, A.O. WhKesell & Assocs. ..... 513-298-9546 
OR Beaverton, Electronic Sources Inc. .... 503-684-0838 
PA Pittsburgh, A.D. Whitesell & Assocs. .. 412-963-6161 
PA Trevose, P SA Inc. ................... 215-245-0513 
TN Memphis, cartwright & Bean .. ... .. • .. 9OH362-8345 
TX Dallas, Erickson Sales ................ 214-739-5833 

SYMTRON CORP. DIV. DICEON ELCTRNS. 2415 E TADIRAN ELEC. INos. INC. 40 Seaview Blvd., Port 
C_ Ad., Mountain View, CA 94043, Tel: 415-965- Washington, NY 11050, Tel: 516-621-4980, TWX: 23(). 

:::. TWX: 91()'379-5002;~: 350; SIs. MgT: Don 697-3370;~:6300; Dist.MgT:AviTlmor,SIs.Mgr. 
. .... ....•... ..•. ........... ..... A.1n4; 001530-1531 

'~SYNEKTRON 
THE MOTION CONTROL COMPANY 

FAX: 503-639-5453 
SYNEKTRON CORPORATlON, 12000 s. W. Garden 

Place, Portland, OR 97223, Tel: 503-684-3090, TB.EX: 
517441;~: 60 ........................ 8.1308-1309 

SYNTEST CORP., 40 Locke Dr. Marlboro, MA 01752-
9973, Tel: 508-481-7827, FAX: 508-481-5769; EmpI.: 26; 
SIs. Mgr: Curtis P. Hofhnan .................... 001114 

LocsJ Sales OffIces & Reps 
FL Altamonte Springs, Carler Assocs. .... 305-26().5588 
IL Arlington Heights, Coombs Assocs. ... 312-439-9810 
MA Marlboro, Data Reps. ................. 617-481-<)333 
MI Rockford, Hal e. Hayrn Assocs. ....... 616-874-7443 
NY canandaigua, Mamula Sis. . . . . . . . . . . .. 716-394-5580 
NY WhKe Plains, Channel Corp. .......... 914-694-9234 
OH Centerville, EMA Inc. .................. 513-433-2600 
PA Montgomeryville, Eastern Sci. MkIg. ... 215-368-4570 
WA Beaverton, Seltech EIcIms. ........... 503-629-9254 

I..DcsI DislnbuJots 
WV Rav8llSWOOQ, Valtronics, Inc. .. . . . . . . .. 304-273-5356 

SYNTRONIC INSTRUMENTS, INC. 100 Industrial Ad, 
Addison, IL 60101, Tel: 312-543-6444, FAX: 312-543-
0287; FSC No.: 99409; EmpL: 125; SIs. MgT: Paul Evans 

SYRACUSE ELCTRNS. DIV. OF PASS & SEYMOUR, 
P.O. Box 4no, Syracuse, NY 13221, Tel: 315-46&-4911, 
TB.EX: 937-232; Empl: 150; SIs. Mgr: Dennis Conard 

SYRACUSE ELECTRONICS, Pass & Seymour, Inc., 
P.O. Box 4822, Syracuse, NY 13221, Tel: 315-46&-8211, 
TB.EX: 93-7232; EmpL: 125; SIs. Mgr: Dennis Conard 

SYSCON INn. INC. 1108 So. High St, So. Bend, IN 
46618-1096, Tel: 219-232-3900, TWX: 81()'299-2523, 
FAX: 219-287-5916; EmpI.: 80; SIs. Mgt: Richard Metken 

TAFA, INC. 146 Pernbroke Ad., Concord, NH 03301, Tel: 
603-224-9585, TB.EX: 94-3424, FAX: 603-225-4342; 
~: 50; SIs. MgT_' Bob Unger; Dist. MgT: Leon Grant 

TAlYO YUDEN (USA) INC. 714 W. Algonquin Ad., 
Arlington Heights, 1L6OOO5-4493, Tel: 312-364-8104, FAX: 
312-87()' 7828; EmpI.: 63; SIs. MgT: Mahiko Tomita 

FAX: 314-364-6320 
TALEMA ELECTRONIC, INc.. 301 N. Highway 83, 

Rolla, Me 65401, Tel: 314-364-0882; EmpL: 27; SIs. MgT: 
Jeff Goff .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. ... A·2464-2485 

I..DcsI Sales Offices & Reps 
AL Huntsville, Naylor Assocs., Inc. ........ 205-891-5955 
AZ. ScoItsdaIe, Harris & Cloy ............. 602-951-9121 
AZ. Tucson, Harris & Croy MIg. Reps. ..... 602-575-5109 
CA Newark, Jacobson & Assocs. ......... 707-552-4412 
CO Englewood, DynaIech, Inc. ............ 303-n3-2830 
FL Boca Rotan, Naylor Assocs. Inc. •..... 407-482-5849 
IL WheeIon, Archie Joyner Assocs., Inc. 

....................................... 312-665-8222 
IN Columbus, John H. Weaver Co. •.•. . .. 812-372-3625 
IN 1ncIanapoUs, John H. Weaver Co. ..... 317-257-7661 
KS WIChita, Buckman & Assocs. .... .. .... 316-267-2052 
MA Billerica, Dynamic Engrg. ............. 508-887-0111 
MA Chelmsford, Dynamic Engrg. .......... 508-250-0200 
MI Plymouth, Leading Edge SIs. .. .. .. . ... 313-420-3344 
MN Minneapois, RK Sis. Assocs.lnc. ..... 612-571-1001 

. Me Sl Charles, Buckman &Assocs. ...... 314-946-6201 
NY Commack, A.e. Engrg. Sis. ......... ... 516-543-3325 
NC Research Triangle Park, Naylor Assocs. Inc. 

....................................... 919-544-8830 
OR Beaverton, Luscombe Engrg. ••..•.•.• 503-636-6664 
PA Rydal, Espy Sis. Co. .................. 215-576-0780 
TX Lewisville, EIcIm. Prod. Reps. ......... 214-436-4772 
lIT Layton, Dynatech, Inc. ................ 801-546-4837 
WA Bellevue, Luscombe Engrg. ........... 206-643-1463 

SYSTEMS DATA, INC. 2830 Copley Road, p.o. Box 4297, TALlO CORP. 12n Reamwood Ave., Sunnyvale, CA 
AI<ron, OH 44321, Tel: 216-666-00&5; EmpL: 12; SIs. Mgr: 94069, Tel: 4OIH45-0750, FAX: 408-745-1820; EmpI.: 90; 
John C. Hall SIs. MgT: John Polley 

SYSTEMS PLUS, 500 Clyde Ave.. MIn. Voew. CA 94043, TAMA ELECTRIC CO. LTD. See Raltron Electronics 
Tel: 415-969-7047, TWX: 91().373-2096; EmpL: 20 Corp. 

SYSTEMS RESEARCH LABOROTORIES. 
Arvin/CaIspan, 2600 Indian Ripple Ad., Dayton, OH 
45440, Tel: 513-426-6000, TWX: 81().4S().2621; FSC No.: 
1459O;~: 1300 

SYSTRON-DONNER INERTlAL DlV. 2700 Systron Dr. 
Concord, CA 94518, Tel: 415-671-<1400, TWX: 91().481-
9478, FAX: 415-671-8590; EmpL: 370; SIs. MgT: G. W. 
Felsing 

SYSTRON-DONNER INSTRUMENT DIV. 2727 
SysIron Dr. Concord, CA 94518, Tel: 415-876-5000, 
TB.EX: 171996, TWX: 91().481-9479; FSC No.: 52542; 
EmpL: 100; SIs. Mgt: N. J. Susner, Gen. Mgr. 

SYSTRON-DONNER MICROWAVE DIV. 14844 
DxnardSt, Van Nuys, CA 91409, Tel: 818-788-1760, TWX: 
91().485-1788; EmpL: 160; SIs. Mgr: Ashvin K. Sheth 

TAB BOOKS, Blue Ridge Summit, PA 17294-0850, Tel: 
717-794-2191, TB.EX: 820582, FAX: 717-794-2080; 
E"1ll: 250; SIs. MgT: John P. Bohman 

.... 
"'tamura ..... 

FAJ(:213-63~9956 
TAMURA CORPORATlON OF AMERICA, 1150 

Dominguez St, Carson, CA 90748-3518, Tel: 213-638-
1790; SIs. MgT: Doug Henderson 
........... A.1298-1301, 1873-1875, 2376, 2468-2474; 

002068-:1079 

I..DcsI Sales Offices & Reps 
AL Huntsville, Hughes Assocs. ........... 205-533-9108 
AZ. ScoItsdaIe, EDP. & Assocs. .......... 802-991-6119 
CA Irvine, Groh Assocs. .................. 714-837-9871 
CA MIn. vlflw, Thorson West ............. 415-964-9300 
CO Golden, J. F. Hurlbut Co. .............. 303-279-n96 
FL Maitland, Hughes Assocs. .•.•........ 305-629-5933 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 803 
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The strength of Tamura's 

Seepage 
.A·1673 

conversion families lies in providing consistently 
dependable products. All Tamura power and 
magnetic devices are designed and manufactured to 
deliver lower AQL levels, guaranteeing you the lowest 
incoming rejection rates you've ever experienced. For 
example, last year we shipped over 100 million 
transformers-most to customers using a 
ship-to-stock acceptance program. 

designing) today. 
design engineers at our technology center are 
dedicated to this task, assuring you of having the 
most up-to.,..date technology in your products. 
Today we are already designing the robotics to build 
these quality products, in high volume and at low 
cost. Over 150 product support engineers at 16 
Tamura factories see to it. 

SatiSfy your AC and DC requirements for today and tomorrow. Contact Tamura for your specific requirements. 

Q Tamura quality Circles the electron world. 

~ ~~~~~T.~~~~~~~!~~3/!:~9~~~~~6 
North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 
GA Norcross, Hughes Assocs. •... . .• . . . .. 404-662-1587 
Il Mt. Prospect, Interep Inc. ••............ 312-577-8899 
IN Kokomo, Schillinger Assocs. .......... 317-455-2708 
KS Kansas City, Delilron Co., Inc. ......... 816-43&-6445 
MD AnnapoUs, Parogem.lnc. .............. 301-:!89-1898 
MI Grand Rapids, OEM Sis. .............. 61&364-<1024 
MI Grand Rapids, OEM SIs. Inc. .......... 61&364-<1024 
MI St Clair Shores, OEM Sis. ............ 313-777-1750 
MN Bloomington. Horizon Technlg.lnc. ... 612-884-6515 
MS Corinth, Hughes Assocs............... 601-287-2915 
MO Florissant, Delilron Co., Inc. ........... 314-83tHlO33 
NH Salem, Sales Engrg. Co. .............. 603-893-5521 
NJ Lodi, TRC EIec:. Inc. .. .. .. .... •. .. . . .. . 201-779-8282 
NC Cary, Hughes Assocs. ................ 919-467-7029 
OH Cleveland, Comps. Inc. .. . . • . . . . .. . . . .. 216-243-9200 
OR Beaverton. Advanced Power Prods. .,. 503-646-0994 
TN Nashville, Hughes Assocs. ........ . . . . 615-87Hl908 
1)( Houston, Barry Sis. ................... 713-784-5860 
1)( Richardson, Barry Sis. ................ 214-23+0255 
VA LynchbUlg. Parogem, Inc. ............. 804-528-0681 
WA Redmond. Advanced Power Prods. ... 206-885-0881 
WI Mlwaukee, Interep Inc. ................ 414-774-1100 
Can Bumaby, ac, Advanced Power Prods. 

. .. . .. . . • . . . . . . .. . •• . . . . . . . . . . . . • . . . . .• 604-435-3666 
Can Pointe Claire, Que., A. R Gray & Assocs. 

....... ... ....... . ............... ...... 514-694-6378 

Local Distributots 
NJ Lodi, TRC Elec:.1nc. .••.•......••.....• 201-779-8282 
OR Beaverton. Micro Power EIctrn ......• 503-694-5353 

T&W SYSTEMS, INC.. See Versacad Corp. 

TANE ALARM PRODUCTS, 247-010 Jericho Tpke., Floral 
Park, NY 11001, Tel: 516-328-3351, FAX: 51&-326-9125; 
Empl: 10; SIs. Mgr: Tab HlIu.-; DiBt. Mgt: Sam Lurie 

TANSITOR ELECTRONIcs. west Ad., P.O. Box 230, 
Bennington. VT 05201, Tel: 802-442-5473, T8.EX: 
954007, FAX: 802-447-1297; FSC No.: 030266826; Empl: 
308; SIs. Mgr: Dan Perreeuft; DiBt. Mgr: Dave Latchum 

TAPECON, INC. 10 Latta Ad., Rochester, NY 14612, Tel: 
716-621-8400; Empl: 135 

TAPESWITCH CORP. OF AMERICA. 100 Schmitt Blvd., 
Farmingdale, NY 11735, Tel: 516-694-6312, T8.EX: 
144611, FAX: 516-694-6304; Empl: 100; SIs. Mgt: 
Thomas Polistina 

TAPPAN WIRE & CABlE, 256 Oak Tree Ad., Tappan, NY 
10983, Tel: 914-359-9300, FAX: 914-359-9369; FSC No.: 
2G33O; Empl: 27; SIs. Mgt: Mike Aessa 

FAX: 619-274-2220 
TAUBER ELCTRNS.INc.,4901 MerenaBlvd., Bldg. 314, 

San Diego, CA 92117, Tel: 619-274-7242; Empl: 28; SIs. 
Mgt: Bob Tauber; DiBt. Mgt: Pal Hoscoe ...... 001532 

Local Sales Offices & Reps 
AL Huntsville, Macro-Marketing .......•.. 205-883-9630 
A2. Phoenix, MacDonald & Assocs. ....... 602-99&-1848 
A2. ScoIIsviIle, MacIronix ................. 802-998-1848 
CA Fullerton, AS Sis. ....•..•......•...... 714-667~177 
CA Santa Ana. Berman SIs................ 714-667-1023 
GA Norcross, Marco Mktg. .... . .. . . . . .. . . . 404-662-5580 
IL Wheeling, Ed Joyner & Co. .........•. 312-520-1200 
IA Des Moines, Beams Co. .............. 516-255-1148 
KS Shawnee Mission. Beams Co. ........ 913-63Hl3oo 

TAURUS COMPUTER PRODUCTS, DY-4 Systems 
Inc., 11()'114O Morrison Dr. Ottawa, Ont, Cenada K2H 
8S9, Tel: 613-596-3910, FAX: 613-596-0574; EmpL: 13; 
SIs. Mgt: David Murray; Dist. Mgt: David Murray 

TAURUS CORPORATION, See Signal Research Inc. 

Local Sales Offices & Reps 
A2. Tempe, Can Tee Sis. •.•.•..•...•.•... 802-345-1276 
CA Arcadia, Van Got! & Assocs. .......... 818-446-9728 
CA Palo Alto, Home Electro Sis. •.....•... 416-494-6777 
FL Clearwater, Tech-Aep Assocs. ........ 813-577-9370 
IL Berrington. Perhats Assocs. ........... 312-381-11360 
KS Lenexa, MIOTEC Assocs. ............. 913-541~ 
MD Gaithersburg, CarwiIhen Assocs. ..... 301-921-11545 
MO St Louis, MIDTEC Assocs. ............ 314-275-8666 
PA Horsham, Jacobsen Assocs. ......•... 216-674-2937 
1)( Richardson, McCoy Assocs. Co. ...... 214-664-1838 
Can Quebec, J. G. Weiss Co. Lid ......... : 514-337-5022 

Local Distributots 
IL Chicago, Newark EIcIrns. .. , .......... 312-784-5100 
CT WaiUngIord, Sager EIcIrl Supp. Co. . . . . 203-286-4600 

T Dol. SA TTERIES, 2852 Hitchcock Ave., Downers Grove, IL 
60515, Tel: 312-971-3480, TWX: 91Q.696-3222, FAX: 312-
971-3903; Empl: 100; Sis. Mgt: Kurt Padera; DiBt. Mgt: 
Theresa Kanaga 

TDJ CO., INC, 1154 Morena Blvd., San Diego, CA 92110, 
Tel: 619-276-5920; FSC No.: 60382; EmpL: 9; SIs. Mgr: R 
Scherr.... ....... . .. ...... ... .... .. .. . . ... C·l102-1103 

TDK CORPORATION, Electronic Components & 
Materia~ 13-1, Nihonbashi, l-chome, Chuo-ku" Tokyo, 
Japan 103, Tel: (03) 278-5111, T8.EX: J2427O, TWX: 
J26937, FAX: (03) 278-5330; EmpL: 7,600; SIs. MgT: 
Moioyuki Kurihara; Dist. MgT: Tadashi Enami (TDK 
Cofporation of America) 
.... A.II76-1179, 1302, 1332-1337, 1627, 1676-1877; 

001084, 2080 

Local Sales Offices & Reps 
AL Huntsville. . . . . . . . . . . . .. . . . . . . . . . . . . . . 205-539-4551 
AL Huntsville, TDK Corp. of America ..... 205-464-0222 
CA San Joee .. . . . . . . . . . . . .. . . . . . . . . . . . . . . 406-437-9585 
CA San Jose, TDK Corp. of America...... 406-437-9585 
CA Torrance............................. 213-539-6631 
CA Torrance, TDK Corp. of America ...... 213-539-6631 
L Mt Prospect ••....•..•••..•.•••••....• 312-803-6100 
IL Mt Prospect, TDK Corp. of America... 312-803-6100 
IN Indianapolis.......................... 317-872-0370 
IN Indianapolis, TDK Corp. of America ... 317-872-0370 
MA Southborough, TDK Corp. of America 

• . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . 506-624-4282 
MI Sou1hfieId. . . . .. . . . . . . . . . . . . . . . . . .. .. . 313-353-9393 
MI Southfield, TDK Corp. of America ..... 313-353-9393 
NJ New Jersey, M & H Intl Corp. ......... 201-891-6800 
NJ W. Orange " ..... ... ••.••.•. ..••. . .... 201-736-0023 
NJ West Orange, TDK Corp. of America " 201-736-0023 
NY Port Washington. TDK Corp. of America 

....................................... 516-626-0100 
NY PI. Washington....................... 516-826-0100 
NC Greensboro .......................... 919-292~12 
NC Greensboro, TDK Corp. of America '" 919-292~12 
1)( Irving. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 214-506-9600 
1)( Irving, TDK Corp. of America . . . . . . . . .. 214-506-9800 
Can Ontario, M & H Intl Corp. ............. 416-676-9401 

TDS, Tang Ind, 1965 Pratt Blvd., Elk Grove Village, IL 
60007, Tel: 1-80().323-6648, 312-806-7240, FAX: 312-
806-7222 ...............•...................... A.1292 

TEAL ELECTRONICS CORPORATION, 9190 Camino 
Santa Fe, San Diego, CA 82121, Tel: 619-693-6000, 80(). 

8B8-6325. FAX: 619-693-6325; EmpL: 50; SIs. Mgt: Bill 
Cerpenter, VP MkIg. 

TEAM SYSTEMS, Div. of Toyo Spectrum, 2934 
CorvIn Dr, Santa Clara, CA 95051, Tel: 408-720-8877, 
TELEX: 297584 TEAM UA, FAX: 408-720-9643; EmpL: 11; 
SIs. Mgt: Lucien Long ...••.•...•....••.....•.. 001349 

Local Sales Offices & Reps 
CA AneheIm, ExseII ...................... 714-978-1543 
NY Port Chester, Radiation EIcIrns. ....•.. 914-937-2300 

TAYLOR ELECTRONICS, INC. 401 West Orion, Tempe, TECA, THERMOELECTRIC COOUNG AMERICA 
A2. 85283, Tel: 602-638-4523, FAX: 602-638-7456; EmpL: CORP. 448 N. Helsled St, Chicago, IL 60822, Tel: 312-
25; SIs. Mgt: Sharon F. Hansen 666-1600, FAX: 312-666-3964; E"",,: 50 

....•..................•......•.....•...... 0>1680-1691 

lliiF 
A DATA SWITCH COMPANY 

FAX: 203-92g.;.6408 . FAX: 214-550-1309 
T·BAR INCORPORATED, a Data Switch Co.. 1 

Enterprise Dr. Shelton. CT 06464, Tel: 203-926-1801, TECCOR ELECTRONICS, INC., 1801 Hurd Dr, Irving, 
TWX:71Q.463-3210;EmpI.: 140; SIs.Mgt:GerardF.Ayan 1)( 75038, Tel: 214-58().1515, T8.EX: 79-1600; Empl: 
........................... : ..................... 801850 1000; SIs.MgT:GenyWIIey •.•••.•.•.•.• A.2204-2207 

TECCOR 
Local SaIe8 Offices & Reps 

AL Huntsville, Interep Assocs. ...•........ 205-881-1096 
AL Mobile, Interep Assocs. ............... 206-478-1038 
A2. Mesa, System SIs. of Ariz. ............ 602-464-9969 
CA San Diego, O'Donnell Assocs. ...•.... 619-578-1645 
CA San Jose, O'Donnell North .. . . . . . . . . . . 406-432-1940 
CA Torrance, O'Donnell Assocs. ..•....... 213-539-9664 
CT Meriden, Advanced eor..,. Sis. (ACS) 

• . • . . . . . . • . • • . •• . • . • . • . . • . . • • . . • . • . •• .. 203-238-6891 
FL Clearwater Beach, PenoII Assocs. ...• 813-443-5214 
FL Orlando, Perrott Assocs. .............. 407-298-7748 
FL West Palm Beach, PenoII Assocs. Inc. 

GA Norcross, Interep Assocs. ............ . 
IL Artinglon Heights, MSI Micro Sis. ••.•• 
IN InCIanepoIis, EIctrn Rep, Inc. ......... . 
IN MIshawaka, EIctrn Rep, Inc. ...•...... 
IA West Des Moines, SPS Assocs. L1d .• 
KS Olathe, SPS Assocs. Lid ..•.......... 
MA Walpole, JEF ~ ........... . 
MI Southfield, Ra1hsburg Assocs. •.•..•.. 
MN Minneapolis, Electric eor..,. Sis. .•.•.• 
MO Eerth City, SPS Assocs. L1d ......... . 
NJ Mt. Laurel, 8-J South Assocs. ........ . 
NM Albuquerque, Sys. SIs. 01 Arizona Inc. 

407-79().5722 
404-449-6680 
312-956-1000 
317-894-1414 
219-259-9385 
516-226-0607 
913-784-4460 
508-668-6695 
313-559-9700 
612-933-2594 
314-291-0520 
609-666-1234 

· . . . . . .. . . . . . . . . . . .. . . . . . . .. . . . . . . . . . . . 505-689-2901 
NY Canandaigua, Bensm8n/Upstate Assocs. 

· . .. . . . . .. .. . . . . . . . . . . . . .. . . . . . . . . . . . .. 716-396-2488 
NY Rockville Centre, 8-J Assocs.lnc. ..... 516-536-4242 
NC Raleigh. Godwin Assocs. ............. 919-678-8000 
OH Cleveland, Del SteIfen & Assocs. ..... 216-461-8333 
OH Dayton, Del St8Ifen & Assocs. ........ 513-293-3145 
OH L.exingIon, Del SteHen & Assocs....... 419-664-2313 
PA C&megie, Del SteIfen & Assocs. ...... 412-2711-7386 
TN ~11e, Interep Assocs. Inc. ..... ... 615-839-3491 
1)( Irving, Mike Farrar .................... 214-58().1515 
lIT Sell Lake City, Elecirodyne ........... 801-284-6050 
VA Falls Church, 8-J Chesapeeke •.. .•.•. 703-533-2233 
WA Radar EIec:. 
WA Redmond. Cluadra Sis. ••••. . • . .. . • . • . • 206-663-3550 
WI Wauwatosa, Larsen Assocs. .......... 414-~29 
Can Concord, Ont, Astec Comps. • . • . . . . . . • 416-889-4022 
Can Saint Jerome,PQ. Astec Comps. .••.•• 514-437-3527 

Local DistribuIoIS 
AL Huntsville, Harrvnond EIcIrns. ......... 205-930-4764 
A2. Phoenix, Arizona eor..,. Co. .......... 602-289-5655 
A2. Tempe, Insight EIcIrns................. 802-829-1600 
CA AQoure,1nsight EIcIrns. ............... 818-707-2100 

FREE CATALOG 

Quality 
Delay 
Lines 

Competitive 
Prices' 

• Delay Lines (active, passive) • Trans
formers (SWitching type, all ferrite con
structions) • Inductors (ferrite construc
tions,powde~ iron). Other Specialty 
Magnetics • Military MagnetiCS 

USA (714) 336·3561 TLX: 910-595-
1578 FAX#(714) 337-2155 DATAN US 
LKARW 
HONG KONG 5·623858 or 5·648477 
TLX: 780-76336 DATAN HX FAX #5-
657214 

aD Datatronics I 
~(), 0 )'. )f [.>.1A""1 If W "''' 
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TECCOR 
CA Costa Mesa, Insight EIctms. ......... . 
CA Hayward, Electro Comp. DIsbs. ..• ; •.. 
CA Sao Diego, Insight EIctms. ........... . 
CA Santee, Mouser EIctms. .............. . 
CA Tustin, Added Value EIec. Dist. Inc. ••. 
CT East Haven, JV EIctms. .............. . 
Fl Ft Lauderdale, Hamnond EIctms. •.•• 
Fl Orlando, Hammond EIctms. .......... . 
GA Norcross, Hamnond EIctms. ......... . 
10 .Coeur d'Alene, A-l EIctms 
IL RosemQnt. Advent EIctms. ........... . 
IN Indianapolis, Advent EIctms. •..•••...• 
IA Cedar Rapids. Advent EIctms. ....... . 
LA Baton Rouge, IndL EIctms. Supp. •••••• 
LA ShreVeport. lnell EIctms. Supp. ••.••.•. 
Me Savage, Pyttronic Inds. .............. . 
MA Woburn, ACI EIctms. ................. . 
MI Farmington Hills, Advent EIctms. ..••.. 
MN Minneapolis, Stalk EIctms. ........... . 
MN Thief River Fells, Oigi-Key .•••.•••.••. 
NE Uncoln, Scott EIctms. .............•. ,. 
NJ Bloomfield. Sold State Inc. ••••.••••• .'. 
NJ Ironia. Mouser EIctms •............... 
NM Albuquerque, Bellinds. ..•..........•. 
NY Buffalo, Summit DIsbs. ............... . 
NY Plainview, ACI EIctms. ••..•........... 
NY ~,Simcona EIcIms. ......... . 
NC Greensboro, Hammond EIctms. •••..•. 
OR Portland, Redar Eic. Co. ••.•..••.•.•..• 
PA Export. Advacom Inc. .....•........... 
PA Me Keen, Advacom Inc. ..............• 
PA Montgomeryville, Pyttronic Inds. ...... . 
SC Greenville, Hammond EIctms. ..•....•. 
TX Dallas, Omni Pro InIllnc. ............ . 
TX Mansfield. Mouser EIctms. ............ . 
UT West Valley City, Avecl-Rocky MIn. Inc. 

WA Richland. Radar EIec. ....•.••..•.•.... 
WA Seettle, Radar EIec. Co. ....•...•..••.. 
WA Spokane. Radar EIec. ................ . 
WI Milwaukee, Marsh EIctms. ........... . 
Can Burnaby, Be. RAE IndL EIcIms. Ltd. .. . 
Can Calgary, Alberta. Cerdinallnd EIcIms. 

714-556-6890 
415-783-5800 
619-587-11471 
619-449-2220 
714-259-8258 
203-469-2321 
305-973-7103 
407-849-6060 
404-449-1996 

312-29&-4210 
317-872-4910 
319-363-0221 
504-357-4249 
318-222-8458 
301-953-9650 
617-935-7230 
313-4n-1650 
612-332-1325 
800-344-4539 
402-466-8221 
201-429-8700 
201-328-3322 
505-292-2700 
716-887-2800 
518-293-8630 
716-328-3230 
919-275-6391 
503-232-3404 
412-325-7551 
814-475-7n4 
215-643-2850 
803-233-4121 
214-233-9368 
817-483-4422 

801-975-9500 
509-943-8336 
20&-282-2511 
509-747-3053 
414-475-6000 
604-291-8866 

. • . •. . . . . . . . . •. . • . . . • . . • . . . . . .. . .. .. . . . 403-259-6817 
Can Edmonton, Alberta, CardinallND EIctms. 

•• . . . . . • . . • . . . . . . . . . . . . • . . . . . . . . . . .. •. . 403-483-6266 
Can London, ant. CM Peterson Co. •.•.••. 519-434-3204 
Can Montreal, Que, Electronic Wholesalers 

.......................•.............•. 514-7~1 
Can Saskatoon. Sask., C8rdinaIInds. ...... 306-934-3443 
Can ~11owdaIe, ant. Electro Sonic Inc. .. • . 41&-494-1666 

TECHDYNE, INC., Lance Wire & Cable Div. 380 
Treedwell Sf., Hamden, CT 06514, Tel: 203-288-5571, 
TWX: 510-80H)470, FAX: 203-248-0256; EmpI.: 50; SIs. 
Mgr: Bill Kahler 

TECH-ETCH, INC., 45 Aldrin Ad., Plymouth, MA 02360, 
Tel: 508-747-0300, TELEX: 989997, FAX: 508-74&-9639; 
EmpI.: 280; SIs. Mgr: P. A. Thoma$ 
.. .. ... ..•.. ...................... .. C>1720-1721., 1748 

Manufacturers and Sales Offices Directory 

TECHMAR CORP., 2232 s. Cotner Ave., Los Angeles, CA 
90064, Tel: 213-478-0046, 1-800-TECHMAR; FSC No.: 
32597; EmpI.: 12; SIs. Mgr: Grant Reisfell 
................•.......................... C'1105-1109 

TECHNAR, INC., See TRW Technar, Inc. 

TECHNIC, INC. Box 965, Providence, AI 02901, Tel: 401-
781-8100, TELEX: 927514; EmpL: 125; SIs. Mgr: Andrew 
T. Fenis 

TECHNICAL DEVICES, 560 Alaska Ave., Torrence, CA 
90503, Tel: 213-818-8437, FAX: 213-818-1543; FSC No.: 
04n2; EmpI.: 45; SIs. Mgr: D. Murrin; Dist. Mgr: D. Murrin 

TECHNICAL MARKING Svs. see Autoroll Machine 
Corp. 

TECHNICAL MATERIALS, INC. Sub. of Brush 

TECHNITROL, 1952 E. Allegheny Ave., Philadelphia, PA 
19134, Tel: 215-42&-9105, FAX: 215-42&-2836; FSC No.: 
90095; EmpI.: 1500; SIs. Mgr: G. ShIlling 
....•.. .....•.... .. .. A'1502, 1630-1639; a'1032-1036 

Local Sales 0fflc6s & Reps 
qA Uverrnore, United Techn. MkIg. ...... . 
AZ Phoenix, Integrated Sys. & Dev. Sis. .. . 
CA MissiQn Hills, DeIomesi & Grupp ....•• 
CA Sao Diego, Detomasi & Grupp ....... . 
CA Torrence, DeIomesi & Grupp, Inc. .... . 
CT New London, Technilrol Sis. 011 ..... .. 
AL Huntsville, Advanced Comps. Mktg. .. . 
GA Norcross, Advanced Cornps.Mktg. •..• 
It. Wauconda, Cudahy Sis. ............ .. 
MD Baltimore, Callas EIctms. ............ . 
NM Albuquerque, Syntech ............... . 
NY Fairport, TAC Assoc. ................ .. 
NY Jericho, J. Square Mktg. ............ .. 
OH Akron, Augnat Assocs. .............. .. 
Fl Seminole, Q-Rep ................... .. 
PA Eeston, The Kendon Co ............. .. 
TX Dellas, M-Rep ....................... . 
TX Houston, M-Rep .................... .. 
WA Redmond, General Technl9, Inc. .... .. 
Can Quebec. Elcom GbM, Inc. ............ . 

Local Distributots 

415-449-7644 
602-971-8250 
818-365-8285 
619-2n-0178 
213-818-8898 
215-42&-9105 
205-881-5493 
404-448-7025 
312-52&-2484 
301-744-nll 
505-26&-7951 
718-3n-2250 
51 &-935-3200 
215-239-2499 
813-393-8393 
215-253-3100 
214-484-5711 
713-26H)798 
206-881-8456 
514-668-3361 

AL Huntsville, Advanced ~ Mktg. ... 205-881-5493 
GA Norcross, Advanced ~ Mktg. .... 404-448-7025 

Wellman, Inc., 5 Wellington Rd., Uncoln, RI 02865, Tel: TECHNO, INC. 1803 Lemona Ave., Van Nuys, CA 91405, 
401-333-1700, TWX: 71D-384-0600, FAX: 401-333-2848; Tel: 818-781-1642, FAX: 818-781-8647; FSC No.: 05347; 
EmpL: 200; SIs. Mgr:: Kenneth Bennett EmpL: 150; SIs. Mgr: Joe Catrambone; DIst. Mgr: Danny 

TECHNICAL PAN8..S, INC. 9162 La Rose Dr. Temple 
Jaglrdar . 

City, CA 91780, Tel: 800-343-1170, FAX: 818-287-0420; TECHNO, A DSG Company, 2101 Jericho Tunpike, 
EmpI.: 14; SIs. Mgr: WilHam Roland New Hyde Park, NY 11040, Tel: 518-328-3970, TWX: 51 0-

TECHNICAL RESEARCH & MFG, INC. See TAM, 
Inc. 

TECHNICAL SERVICE LABORATORY INC. 95 Reedy 
Ave., Ft Walton Beach, Fl32548, Tel: 904-243-3722, FAX: 
904-244-6653; FSC No.: 51283; EmpI.: 24; SIs. Mgr: 
Anchw J. CorbIn 

TECHNIPOWER, A PENRIL CO, P.O. Box 222, 
Commeree PIt, Danbury, CT 06813, Tel: 203-748-7001, 
TELEX: 710-456-9280, FAX: 203-797-9295; FSC No.: 
13850; EmpL: 135; SIs. Mgt: L Bourgain (Variac); Dist • 
Mgt: James McCarty.............. .... A'2478; 002081 

Local Sales Offices & Reps 
AL Huntsville, Remco ................... . 
CA Los Alamitos, Power Specialists •••••• 
CA Senta Clara, Soucetronics, Inc. ....... . 
CO Commerce City, Williems Assocs. .•..• 
Fl Treasure Island. Hi-Tel< Sis. .......... . 
IL Me!inah, Gentry Technlgs. ......... .. 
MA Natick, Wayland Engrg. Sis. .......... . 
MI Jackson, T.P.s. & Assocs. ............ . 
MO St Louis, LOwell Kangas & Assocs. •.. 
NJ Pennsauken, Ar-.le¥ Tech. Assocs. .... 
NY SkaneeIeIas, Empire Tech. AssDc., Inc. 

205-533-3763 
213-594-9418 
408-988-8801 
303-289-5647 
813-360-2916 
312-893-9352 
508-655-6080 
517-784-3462 
314-821-4050 
609-863-4260 

223-0642, FAX: 51 &-326-8827; E"1lL: 85 
........................................... 801310-1311 

\T~CHNOLOGY 
\E.YNAMICS inc. 

FAX: 201-385-0702 
TECHNOLOGY DYNAMICS INC., 100 School Sf., 

Bergenfield, NJ 07621, Tel: 201-385-0500; EmpI.: 50; SIs. 
Mgr: Mark SJacobus .......................... 002082 

Local Sales Offices & Reps 
CA Lennox, Dee Joon EIctms. ........... . 
CT Branford, Abboll- Allison Co.,Inc. ..... . 
MD Hagerston, stinson Assocs., Inc. ..•... 
NY Rochester, AJ. Electro Mktg. ......... . 
VA Reston, stinson Assocs., Inc. ......... . 

213-874-0219 
203-491-0405 
301-790-1193 
716-426-3598 
703-820-0088 

TECH LABORATORIES INc., 500 10th Sf., Palisedes ....................................... 315-885-5703 ,ifCHlON. 
PIt, NJ 07650, Tel: 201-944-2221, FAX: 201-944-1653; TX Richardson, ScientiIic Sis. Co. ........ 214-231-6541 
FSC No.: 63332; EmpL: 25; SIs. Mgr: Nino M. VIacich VA Fairfax, Schibley Assocs. ............. 703-591-3008 
................................................. a'1851 Can Guelph, ant. Victr1x, Ltd. .............. 518-836-1480 

Local Sales 0fflc6s & Reps 
CA Canoga Park, C & W Compents Sis. .. 818-700-2684 
CA Granada Hills, C & W Comps. Sis. .... 818-368-4032 
CA Palo Alto, Mollard Mktg................ 415-961-8456 
. CA Senta Clara, Mollard Mktg. ... :........ 406-888-5950 
GA Atlanta, Grady Duckett Sis. ........... 404-451-3529 
IL Glenview, Crimson Engrg. Co. ........ 312-470-0024 
KS Lenexa, MidIec Assocs. .. .. .. .. .. .... . 913-541-0505 
MA Norwood, Con1lOnents MkIg. Svc. .... 617-762-4339 
MI Jackson, N. Scroggs Co. .............. 517-750-1170 
MO St Louis, MidIec Assocs. ............. 314-275-8666 
NJ MedIonI Lakes, Gray Assocs. ......... 809-953-9109 
NJ WhIppany, Ken L lDve Assocs. ....... 201-540-0204 
NY FaiIpoIf, Net Sis. ...................... 715-223-1030 
NY Hempsteed, Ken L Love Assocs. ..... 51&-681-3155 
NY Victor, Net Sis. ........................ 71&-924-1644 
OH Cincimati, PalcO ...................... 513-931-3311 
OR Portland. SPS EIcIms. ................ 503-297-8919 
PA Pittsburgh, VerHili Assocs. ............ 412-241-5202 
SC Myrtle Beach, Candor Co. Inc. •..••... 803-448-8361 
TX Dallas, Southwest EIctms. ............ 214-690-9881 
TX Houston, Southwest EIctms. .. ,....... 713-729-1670 
WA SeettIe, SPS EIctms. .................. 20&-323-4140 
Can Montreal, Solid State EIctms. ......... 514-481-3313 
Can Ottowa. Ont, Solid State EI1!J9. ....... 613-737-0456 
Can TOIOOIo, Ont, Solid State Engrg. ...... 41&-481-9409 

Local DistributDr.s 
CA Los Angeles, CaI-StaIe EIctms. ....... 213-933-8187 
CA Oakland, N. A. D'Arcy ................. 415-838-7n3 
IL Chicago, Delle Tech.Prods. ........... , 312-831-8899, 

312-631-0608 
Me BeIIimore, PEl/GenesIs .............•.. 301-529-2200, 

800-492-4799 
MA Woburn, Abbott EIctms. Co ............ 617-935-2040 
MI Deerbom, Indusbial Temp. & Control 

....................................... 313-278-2210 
MN St Pau~ Gopher EIctms. Co. .......... 612-483-3322 
MO Maryland HeIghts, ChelSea Inds. ...... 314-997-n09 
NY Albany, Adirondack EIctms., Inc. . . • . . . . 518-45&-0203 
NC CharIotIe, Jenkins EIec. Co ............. 704-392-7371, 

800-438-3003 
OH Deyton, Wright Source................ 513-293-1341 
OK Tulsa, lnotex Corp. ................... 918-827-1500 
PA Philedelphla, PEl/Genesis ............. 215-873-0400, 

800-523-0727 
TX Dallas, lnotex corp. ..... 214-243-7000,800-492-6767 
TX Dallas, Inotex Corp. ..... 214-243-7000,800-492-8767 
TX Houston, lnotex Corp.................. 713-688-4494 
Can Guelph, On!. VicIrix Ltd. .............. 518-836-1480 

TECHNIQUES, INC. 235 Jackson Sf., Englewood, NJ 
07831, Tel: 201-569-5900; EmpL: 80 

FAX: 1-219-294-8329 
TECHRON DIV., Crown Inti., Inc., 1718W.Mishawal.<a 

Ad., Elkhart, IN 48517, Tel: 219-294-8300, TWX: 810-294-
2160; FSC No.: 06306; EmpI.: 450; SIs. Mgr: Bill Landow 
. .. ....... .................•..... ...... .... 001021-1025 

Local Sales 0fflc6s & Reps 
CA Manhattan Ilch, Basic Trade, Inc. •• ••. 714-834-2629 
CA Milpitas, IFM Inc. .. .. .. .... .. . .. .. .. .. . 408-945-5920 
CO Commerce City, Williams Assocs. • . . • . 303-289-5647 
CT Woodbridge, Electronic Marketing Assoc. . 

...•....•.. .•..•.....•.•...•........••• 203-397-1461 
FlMelboume, Reynolds & Assocs., Inc. .. 305-259-7000 
It. Chicago, Berndt Assocs. .............. 312-283-0713 
IA Ceder Rapids. MAl Assocs. ....... ;... 319-396-8030 
MI Uvonia. Lowel~Wendt MkIg. Co. ...... 313-464-2722 
MN St Pau~ Tlmeweve Technlgy.lnc. .... 612-451-7575 
NY Syracuse, LebIronics Inc. ............. 315-455-7314 
OH Brecksville, Audo MkIg. Assoc. ....... 215-52&-2426 
PA Montogomeryville, Eastern Sci. Mktg. 

215-388-4570 

TECH SPRAY, INC. Box 949,AmariIlo, TX 79105, Tel: 80&-
372-8523, TELEX: 738450, FAX: 80&-372-8750; EmpI.: 52; 
SIs. Mgt: Richerd G. Russell; Dist. Mgr: Jack Swanson 

TECHTROL CYCLONETICS, INC. 815 Market Sf., New 
TECHLAND BLUa YNX, 101. Winston Sf., Cumberland, TECHNI-TOOL, 5 Apollo Ad., Box 368, Plymouth Meeting, Cumberland, PA 17070, Tel: 717-n4-2746, FAX: 717-n4-

MD21502, TeI:.8OO-832-4526, TELEX: 961-134, FAX: 301- PA 19462, Tel: 215-825-4990, TELEX: 834-763, FAX: 215- 6799; FSC No.: 58792; EmpL: 25; SIs. Mgr: James M. 
7n-3307; SIs. Mgt: Janina Filion 828-5623; FSC No.: 30239; EmpI.: 80; SIs. Mgt: W. Bezar Griffith 
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Manufacturers and Sales Offices Directory TELEBY 

c-1-CKNIT· ...... oompony V ~SHIELDING PRODUCTS 

FAX: 201-272-2741 
TECKNIT (EASTERN FACILlTY1129 Dermody St, 

Cranford, NJ 07016, Tel: 201-272-5500, TaEX: 6853079 
TCKNf; FSC No.: onoo;~: 300; SIs. Mgt: Thomas 
McCreery •..•..••.••.••..•..•....••...•.....••. C·1749 

Local Sales Offices & Reps 
AI. TOney, Dixie Tech. Mktg. ••. .•...•• •••. 2Q5.83().()8()8 

AZ TeIl1l8. EIctm DeY. & SIs. ...•..•..... 602-438-1547 
CA Anaheim, WasIrep •...•..•..••..•.•... 714-527-2822 
CA San Diego, WasIrep •••••.•.•..•.•••.. 619-56&6580 
CA Santa Barbara, Tecknit (Western Facilty) 

. .. . . .. . . . . . . . . . • . . . . ••. . .. . .. . . . . . . . . . 605-963-5811 
CA Santa Clara, Nova-Tronix ..•.••.•.•..• 408-727-9530 
FL Clearwater, Tech-Rep Aasocs. •..•••.• 813-572-9900 
GA Duluth, Dixie Tech. MIcIg., Inc. .•..••••• 404-381-5592 
Il Palatine, Technlg. SIs., Inc. ............ 312-99HI600 
IA Cedar Rapids, Dy-Tronix Inc. ••••••.•• 319-3n-8275 
MD Rockville, MechIronics Sis. Inc. .•.•.•• 301-340-2130 
MN Sl Pau~ Repco .•...•..•..•..••.•...•. 612-642-2828 
MO Bridgeton, Dy-Tronix Inc. .••..••••.•.•• 314-291-47n 
NH Hudson, EMC Sales •.••.•.•.••.••.... 603-IIII9-5751 
NY Binghamton, Eri1lire Tech. Aasocs., Inc. 

....................................... 607-n2-0651 
NY Fairport, Eri1lire Tech. Assoc. ......... 716-425-3n5 
NY Great Neck, Trionics Aasocs. ..•..••.. 51 &-466-2300 
NY Skaneateles, en.-re Tech. Assoc. .... 315-685-5703 
00 Broadview HgIs., Jay Er9g. •...•....• 216-838-4840 
00 Dayton, Jay Engrg. ................... 513-253-2151 
PA Hunlil9lOO Valley, Omega EIcIm Sis. Inc. 

..•.................................... 215-947-4135 
TX Austin, Kruvand Aasocs. •.••••••.••..• 512-441-6777 
TX Dallas, Kruvand Aasocs. .•••.....•.••• 214-437-3355 
WI Milwaukee, Technlg. SIs. Inc........... 414-78&-5015 
Can MonIreaI, Que., Norgay EnIprs., Ltd. ••. 514-932-3233 
Can Ottawa, Ont, Norgay EnIprs., Ltd. •..•. 613-723-1858 
Can Toronto, Norgay En1prs. LTD. •.....•.. 416-234-8966 

TECNETlC8, See Computer Products, Inc. 

TECNETIGS, Computer Products/Tecnetics, 6287 
Arapahoe Ave., Boulder, 00 80306, Tel: 303-442-3837, 
FAX: 303-444-9437 

ReIer to ~ Products, Inc., Pompano Beach, FL lor 
sales offices, Reps. and Distributors. 

TECO CORP. Bay Ad., P. 0. Box A, WlIlI1isquam, NH 03289, 
Tel: 603-524-1998, FAX: 603-524-1899;EmpL:~; SIs. 
Mgt: Sandre Murphy 

TECOM INDUSTRIES, INC. 9324 Topanga Canyon Blvd., 
ChaIswotIh, CA 91311, Tel: 818-341-4010, TaEX: 69 
8476, FAX: 816-716-1402; FSC No: 59850001; ~:134 

FAX: 416-638-0553 
TECTROL, INC. 39 Kodiak Cres., Downsview, Ontario, 

Canada M3J 3E5, Tel: 416-630-8108; En1ll: 320; SIs. 
Mgt: Len KIebanoff •.•••• ; •.•••••..•..•.• 002083-2085 

Local Sales Offices & Reps 
CA Los AlIOs, PEl Aasocs. •..••.•••.••.•.. 415-968-1803 
CT Framingham, Int'l MkIg. Grp. .......... 506-786-0316 
MA WestIloro, Bay Colony Reps. .......... 617-87()'1930 
NJ Ho-Ho-Kus, Alto Aasocs. .............. 201-447-1nO 
NY Buffalo, Lynn Aasocs. .. ............... 716-831-1)054 
PA Pittsburgh, Lynn Aasocs. •.••••.••.••.• 412-443-3870 
TX Richardson, Interactive Camp. Sis. •..• 214-869-22n 
WI Wauwatosa, Larsen Aasocs., Inc.:..... 414-256-0529 
Can Downsview, Ont, TecIrollnc. ......... 416-83().8108 

TEGAL SCIEMlFIC, INC., Box 5905, Concord, CA 94524, 
Tel: 415-827-1054, TaEX: 380053, FAX: 415-827-1169; 
SIs. Mgt: L RfgaII 

TEGAM, INC., 7230 N. Ridge Ad., Madison, 0044057, Tel: 
216-426-7505, TaEX: 205188 TEGAM MSON, FAX: 216-
426-1088; EmpL: 25; SIs. Mgt: Robert A. RodeIIa 

FAX: 401-461-2310 
TEKA INTERCONNECTION SYSTEMS, 45 Salem Dr. 

Providence, RI 02907, Tel: 401-785-41 10, lWX: 710-381-
1606; EmpL: 69; SIs. Mgt: BarTy Manchester; Dist. Mgr: 
BarTy ~ ........................ Co1538-1541 

Local Sales Offices & Reps 
CA Downey, Management Mktg. & Sis. '" 213-560-5584 
CA Sunnyvale, W. W. Posey Co. .......... 408-746-0nl 
CO Boulder, R.G. EnIprs., Inc. ............. 303-447-9211 
II.. Sl Charles, May Aasocs., Inc. ......... 312-3n-2320 
MA Danvers, c.H. Burnham Assoc. ........ 506-n4-0111 
MN Wayzata, cardinal Sis. ................ 612-475-0041 
NJ f'on1IIon Plains, T. A. Adamo Sis. ..... 201-835-5344 
TX Houston, Mil-Rep Aasocs. ............ 713-444-2557 

Local D/stribulots 
CA Hayward, KEA EIctms. ................ 415-887-2900 
CA Irvine, Mann Southwest ............... 714-38().4170 
CA Santa Ana, Nors1an EIctms. ... . . . . . . . . 800-854-6344 
CA Santa Clara, Cypress EIctms. ......... 406-98().2500 
MA Andover, Aved EIctms. ... . .... . . .. .... 617-688-3800 
MA Canton, EP.c.,Inc. .................... 617-821-2111 
MI Roseville, Madsion EIctms. ........... 313-n6-7640 
MN Sl Pau~ Shelley-Ragon, Inc. .......... 612-642-2844 
NY Farmingdale, Pride EIcIms. ........... 516-293-4020 
NY Ronkonkoma, Conca EIctms. ......... 516-467-8200 
NC Raleigh, Rasco Raleigh............... 919-781-5700 
00 Centerville, LP D. Inc. ................. 513-435-2088 
TX Allen, Prime 0Istbn. ................... 214-231-0170 
TX Dallas, Cypress EIctms. .. . ..•.. . ..•... 214-869-1435 
WA SeaItIe, Shelley Ragon, Inc. ........... 206-241-1980 

TEKTRONIX, INC., p.o. Box 500, 76/260, Beaverton, OR 
970n, Tel: 800-835-9433, TElEX: 151754, FAX: 503-657-
5502; FSC No.: 80009; ~: 16,000 

TEKTRONIX, INC. Display Devices Operation, P. 0. 
Box 500, Beaverton, OR 970n, Tel: 503 627 6868 

TEKTRONIX-8IGNAL ANALYSIS UNrr, 1350 Dell Ave., 
No. 104, Campbel~ CA 95008, Tel: 406-374-6484, FAX: 
406-374-6467; SIs. . Rick Wills 

Tektronoo 
COMMITTED m EXCElLENCE 

AUTHORIZED Dl8TRIRUTOR 

·"""~'SUNSHl:NE 
THE SOURCE FORMETERSATESTEQmPMENT 

1810 Grant Avenue 
:Philadelphia, PA 19115 

215·673·5600 
FAX: 215·673·5609 

800-343-1199 
THE 

ULTIMATE'TECHNICAL 
SOURCE 

TEKTRONIX 

o 
o 

Quality Reconditioned Equipment 

Rent 

Purchase 

Fill your short-term needs 
fast •.. Save working capital. 

Substantial savings with 
reconditioned instrumentation •.. 
fully warranted and calibrated. 

Oscilloscopes • Spectrum Analyzers • Logic Analyzers 
Call With Your Requirements 

RAG ELECTRONICS, INC. 

21418 Parthenia Street 
Canoga Park, California 
91304 -1597 
Local (818) 998-6500 

Nationally Call 

1 (800) 732-3457 
In California 

1 (800) 272-4225 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 807 



TELEBY Manufacturers and Sales Offices Directory 

TEK-coM IPRENTICE CORP. 120 Chartot Ava, San 
Joee, CA 95131, Tel: 408-436-9515, TELEX: 277216, FAX: 
408-436-9514; FSC No.: 72242; Empl:23; SIs. Mgr: 
Joseph Gaynor; DiBt. Mgr: Mark G. PinIcman 

TEKNATiONAL INos., INC. 430 S. CHnton Ave., 
Rochester, NY 14620-1103, Tel: 716-232-1291, FAX: 716-

lX Richardson, Barger Engrg. ............ 214-349,6171 
Can Ottawa, Ont, Teclt-Trad .•.•..•.•.••.. 613-727-1272 

TaEDYNE INET, Teledyne, Inc,., 1901 Avenue 01 the 
StaIs, Century CIty, 1..0$ Angeles, CA 90067, Tel: 213-325,-
5040, TB.EX: 61-7228, FAX: 213-534-2274; FSC No.: 
90911; EI"I1lL: 485; SIs. Mgr: Bruce Brady 

232-1295; FSC No.: 24227; EmpI.: 15; SIs. Mgr: J. 0. TaEDYNE KINETICS, Div. of Teledyne, Inc., 410 S. 
Hochheimer CedrosAva, Solana Beach, CA 92075, Tel: 619-755-1181, 

TEKTONE SOUND & SIGNAL, 1331 S. Kilian Dr. Lake 
Park, FL. 33403, Tel: 407-844-2383, FAX: 407-845-1587; 

TB.EX: 82877770; FSC No.: 06928; EmpI.: 100; SIs. Mgr: 
John Schuler 

FSC No.: 59-1500771; EmpI.: 70; SIs. Mgr: Tom TELEDYNEMICROELECTRONlcs,l2964PananiaSt, 
Hendricks; DiBt. Mgr: Tom HendricIcs I..o$AngeIes,CA9OO68, Tel: 213-822-8229,213-87().9831, 

TWX: 910-343-7436; FSC No.: 16170; EmpI.: 1500; SIs. 

TEKWORKS, INC., 72 Redner ReI., Morristown, NJ 07960, 
Tel: 201-540-1096, FAX: 201-540-9412; EmpI.: 2; SIs. 
Mgr: DavkI A.H. Robinson .••.•••..•.......••••• 001361 

LoceI Sales OffIces & Reps 
PA Doylestown, Technicallnstr. Sis. ...... 215-345-4110 

TELCOM INTERNATIONAL, INC. See Hadron, Inc. 

TaEBYTE TECHNOlOGY, INC., 270 East Pulaski 
Road, Greenlawn, NY 11740, Tel: 516-423-3232, II(J().83O-
3298, TWX: 510-226-0449, FAX: 516-385-8184; EmpI.: 48; 
SIs. Mgr: J. Kramer; DiBt. Mgr: R Nazario 

LoceI Sales OffIces & Reps 
MIl Rockville, SpecIro Assocs. .•...•..••.• 301-294-9770 
MN WayzaIe, ComteI Midwest ............ 612-476-1551 
lX Ft WorIh, GMA MkIg. ................. 817-834-2258 
Can Nepean, Ont, Mullltek, Inc. ............ 813-226-2365 

LoceI Di8I1ibutotIl 
AL Birmingham, Mid Sooth Data .•....•.• 205-942-2453 
CA San Rafael, 0iveIsiIied Data Reaouroee 

.. . . • . .. . . . . . . • . .. • . . . .. . • . . .. . . • . . . • . . 415-499-8870 
FL. Melbourne, Data Unk Ready •..•...... 305-676-0500 
GA AIp/IaIetta, Codaram .... .. ... .. ...... • 404-684-3510 
IL Palatine, ~ Convn. Sys. 

....................................... 312-934-0580 
MD Harlov«, Ver1eX-CCP ................. 301-796-5000 
MN Minneapols. On-LIne InIL :............ 612-88&04444 
MO Sl louis, Mia'o Prod. Sis. ............. 314-576-7365 
NJ Northvale, GIasgaI ComIns. ........... 201-'768-8082' 
NY Hauppauge, Data Path Prods. ......... 516-273-3527 
OH New Carlisle, RW. Bowen ............ 513-845-1880 
OH WestIIIke, Am Ek:Im .................. 800-382-6883 
OK Tulsa, Engrg. DesIgn Grp. ............. 91 &-622-1368 
TN Mer"f1:JIlIs, Htech Data ................ 901-373-6041 
Can Vancouver, CD Nova ................. 604-430-5812 

TELECOMMUNICATIONS TECHNIQUES CORP. 
20410 a-vatlon Drive, Germantown, MD 20874, Tel: 
301-353-1550, FAX: 301-353-0734 

TELECTRO SYSTEMS CORP. 96-18 43rd Ava, Corona. 
NY 11368, Tel: 718-651-8900, 1WX: 510-60HI607 
TaECTRO, FAX: 718-651-4103; FSC No.: 30040; EmpI.: 
50; SIs. Mgr: H. ~ 

TELEDYNE AEROSPACE SY8, 1007 E. 10th St, 
Fainnont. MN 58031, Tel: 507-235-3355, TWX: 910-585-
2120, ESYLNK: 62899301; FSC No.: 24600; EmpI.: 230; 
SIs. Mgr: Robert L Johnson 

TaEDYNE ANSONIA,. Solderless Connector Div. 
cine Riv8lSide Dr. Ansonls, CT 06401, Tel: 203-735-9311, 
TELEX: 963408, ESYLNK: 62877180; FSC No.: 19724 . 

TELEDYNE CRYSTALONICS, Teledyne Industries, 
Inc,., 147 Shennan St, cambridge, MA 02140, Tel: 617-
491-1670. 1WX: 71f>.320-1196, FAX: 617-54NI119; FSC 
No.: 12498;Multiple; DiBt. Mgr: W. J. Kilganlll 

TELEDYNE/GEOTECH, 3401 Shiloh ReI., Garland, lX 
75041, Tel: 214-271-2581, TB.EX: 170584; FSC No.: 
99019; EmpI.: 175 

TELEDYNE GURLEY, 514 Fulton St, p.o. Box 88, Troy, 
NY 12181, Tel: 518-272-6300, TWX: 710-443-8156, FAX: 
518-274-3680; SIs. Mgr: G. S. Gordon 

LoceI Sales OffIces & Reps 
CA Venture, Collette Assocs. ............. 805-658-7506 
CT Hamden, JBL Assocs. ................ 203-281-3161 
IL Hillside, Cadre Tech. Reps. ........... 312-449-3900 
IN IndenapoIis, Ron Schafer & Assocs... 317-848-2702 
MIl Columbia, Stein 1nsIr. ................. 301-598-3748 
MA Holbrook, McLellan Assocs. ........... 617-767-4nl 
MI LIvonia, LoweII-Wendt MkIg. .......... 313-484-2722 
MN Sl Pau~ Noi1hstar Motion & Control .. 612-nO-SSl1 
NY Buffalo, GoodCon1lS- ................ 716-634-4400 
OR Portland, Fry Controls '" ............. 503-244-3313 
PA Cheltenham, Stein lnalr .... ;........... 215-379-1990 

Mgr: W. Kennedy 

TELEDYNE MICROWAVE, 1290 Terra Bella Ave., 
Mountain VIew, CA 94043, Tel: 415-968-2211,1WX: 910-
379-6939, FAX: 415-968-1521; FSC No.: 24022; EmpL: 
500; SIs. Mgr: M. Lee 

~"TB..EDYNE RELAYS 

FAX: 213-779-9161 
TELEDYNE RELAYS, Teledyne, Inc., 12525 Daphne 

Ava, HaWlhome,CA9025Q, Tel: 213-777-0077,1WX:910-
321-4610; FSC No.: 11532; SIs. Mgr:Tom Garland 
.................. . ................ ... .. ... a0 1840-1650 

L.ociJ Sales OffIces & Reps 
AL Huntsville, Advanced Comps. MkIg. ... 205-681-5493 
f(Z Sco\IsdaIe, Arcom SIs. ................ 602-947-5745 
CA Seratoga, Teledyne Relays ........... 408-996-9944 
CO Englewood, Thorson Rocky MIn. .. . . .. 303-799-3435 
CT SIraIIord, Vista Assoc. ................ 203-375-5458 
FL. CIeerwater, HHP Assocs..lnc. ......... 813-797-4447 
FL. POfT1Iano Beach, HHP Assocs.. Inc. . . . 305-971-5750' 
FL. Winter PI<., HHP Assocs.. Inc. ......... 305-740-0320 
GA Doraville, Advanced Comps. Mktg. .... 404-448-7025 
IL Glen Ellyn, Teledyne Releys ......... : 312-658-1090 
IN Kokomo, SchiIInger Asso. ............ 317-455-2708 
IA Cedar Rapids, Stan CIoIhIer Co. ...... 319-365-1717 
KS Olathe, C-Tron ....................... 913-829-0073 
Me Towson, AIbotek Assocs. ............. 301-625-0n5 
MA Marlborough, Vista Assoc. ............ 617-481-92n 
MN Minneapolis, S. Clothier Co. •.•.•..••.• 612-944-3456 
MO Sl Louis, RoIhkoph & Assocs. ........ 314-961-4485 
NJ Cranford, Teledyne Releys ............ 201-272-0020 
NM Albuquerque, RepIronix .......... .. ... 505-292-171 B 
NY Mount Vernon, Friedman-SmiIh.EIctms. 

. ...•.. ................................ 914-664-4866 
OH Syrecuae, IA Hotze Co. .............. 315-455-8807 
OH Dayton, J.c. Hofstetter Co. ............ 513-296-1010 
OH Medine, J.C. Hofstetter Co. ............ 216-241-4880 
PA Cherry HiI~ Ventage Sis. .............. 609-424-6777 
PA Hickory, J. C. Hofstetter Co. ........... 412-358-2305 
lX Austin, Kruvand Assocs. .............. 512-441-(1777 
lX DelIas, Kruvand Asso. ................ 214-437-3355 
WA Houston, Kruvand Assocs. ............ 713-856-6741 
UT Sell Lake CIty, Thorson Rocky MIn. ... 801-973-7969 
WA Seeltle, Trekrep EIec. ................. 206-286-2047 
Can Calgary, Alb., Deskin SIs. ... .. ......... 403-466-2106 
Can Edmonton, Alb., Deskin Sis. ;.......... 403-466-2106 
can Markham, Ont, Deskin SIs............. 418-475-1412 
can Ottawa, Ont, Deskin Sis. .............. 613-729-1099 
Can Sl Laurent, Que, Deskin Sis. ......... 514-331-2860 
Can Transoona, Man, DeskiI1 Sis. ......... 403-466-2106 
Can Vancouver, DeskIn Sis. ..•......•..... 604-324-8343 

LoceI f)istributol8 
AL Huntsville, ~ EIctms. .•.......... 205-837-9300 
AL Huntsville, Time EIctms. .............. 206-721-1133 
f(Z Phoenix, WyIe ........................ 602-249-2232 
f(Z T~ Time-Arizona................. 802-967-2000 
CA Agoura Hills, Time EIctms. ............ 818-707-2890 
CA Anaheim, Time-Anaheim.. .. .......... 714-937-«1911 
CA CeIabasas, WyIe...................... 818-68().9000 
CA Cernar111o, Milgray/l..o$ AngeJes .. ..... 805-484-4055 
CA Chatsworth, Time .................... : Bl8-998-72OO 
CA Irvine, WyIe DisI. Grp. ................. 714-863-9953 
CA Rancho Cordova, WyIe ............... 916-638-5282 
CA San DIego, Time ...................... 619-586-1331 
CA San Diego, WyIe DisI. Grp. ............ 619-585-9171 
CA Santa Clare, WyIe DIsl Grp. .......... 408-727-2500 
CA Sunnyvale, Time-N: caL .............. 408-734-9888 
CA Torrance, Tlme-West ................. 213-320-0860 
CO Englewood, Tifne.CoIorado ........... 303-799-6851 
CO Thornton, WyIe DIsl Grp. ............. 303-457-9953 
CT Cheshire, Time ....................... 203-271-3200 
CT 0Iange, Milgray/Com.... ........... 203-795-0711 

FL. AIIamonIe SprIngs, ~ EIctms. ••. 
FL. DenIa, SUrrwnit ....................... . 
FL. Deerfield Beach, Pioneer ........... .. 
FL. Ft ~ 'I1rrIH'1QrIda ........ .. 
FL. Orlando, Time/Orlando ............. .. 
FL. Winter PI<., MIIgray/FIa. ............. .. 
GA Atlanta, EIecIro-Air-Georgia •.••.•••••• 
GA Atlanta, Milgray ...................... . 
GA Atlanta, Tome EIctms. ................ . 
GA Norcross, Pioneer ..... \ ............ .. 
GA Norcross, Time EIcIms. .............. . 
IL Adcison, Pioneer/Chicago ........... . 
IL Arlington HeIghts, Milgray ............ . 
IL Wood Dele, Time EIcIms. ........... .. 
IN indianapolis, Pioneer/lncianapols ... . 
KS Overland PI<., MiIgray/Kansas CIty ••.. 
MD Columbia, MiIgrayIWash. ........... .. 
MD Columbia, Tome EIcIms. .............. . 
MD Gallhersburg, Pioneer/Wash. ....... .. 
MA Burlington, Milgray/New England .... . 
MA Peabody, Time EIcIms. ............. .. 
MI Uvonia, Pioneer IMIch. .............. .. 
MN Eden Prairie, ~ ............... .. 
MN Edina, TIII18 EIcIms. ................ .. 
MO Sl louis, Time EIcIms. ........ ; .... .. 
NJ Marlton, Milgray/DeJaw818 Valley .... . 
NJ Pinebrook, Tome EIcIms. ............. . 
NY Buffalo, SUmmIt Dis!. ............... .. 
NY E. Syracuse, Tome EIcIms. .......... .. 
NY Farmingdale, Milgray EIcIms. ....... .. 
NY Hauppauge, Time EIctms. ............ . 
NY PiIIsIord, Milgray ...................... . 
NY Rochester, SUrrvnil DisI. ............ .. 
NC Charlotte; ~ .................. .. 
OH Cleveland, MiIgray/CIeveiand ....... .. 
OH Cleveland, Pioneer/Cleveland ...... .. 
OH Dayton, Pioneer/Deyton ............. . 
OH Dublin, Time EIcIms. ................. . 
OR Hillsboro, WyIe DIsl Grp. ........... .. 
OR Portland, Time EIcIms. .............. .. 
PA Horsham, Pioneer IDelaware Valley .•. 
PA King of Prussia, Time EIcIms. ....... .. 
PA PIttsburgh, ~ IPittsburgh ...... .. 
lX Austin, ~ ...................... . 
lX Austin, Time EIctms. ................ .. 
lX Austin, WyIe ......................... . 
lX CerroIIton, Time EIctms. ............ .. 
lX DelIas, Milgray ...................... .. 
TX DelIas, Pioneer SId. .................. . 
lX Houston, Pioneer EIcIms. ............ . 
TX Houston, Time EIctms. .............. .. 
lX Houston, WyIe ...................... .. 
lX RIchardSon, Wyl&-Dellas ............. . 
UT Sell Leke CIty, WyIe DisI. Grp. ....... . 
UT W. Valley CIty, Time EIcIms. ........ .. 
WA Bellevue, WyIe ...................... .. 
WA Redmond, Time EIctms. ...... : ..... .. 
Can Calgary, Alb., DeskIn SIs. ............. . 
Can Edmonton, Alb., DeskIn SIs. ......... .. 
Can Markham, Ont, DeskIn Sis. .......... .. 
Can Ottawa, Ont, Deskin Sis. ............ .. 
Can Richmond, ac., DeskIn Sis. ......... .. 
can Sl Laurent, Que, Deskin Sis. ........ . 
Can Transoona, Man., Deskin Sis. ........ . 
Can· Truro, Nove Scotia, Deskin Sis. ..•...• 
Can Vancouver, BC, Deskin SIs. ......... .. 
Can Willowdale, Ont, Milgray EIctms. .•..•. 

305-834-9090 
305-920-8253 
308-428-88n 
3Cl5-484-nlB 
407-84Hl846 
407-847-5747 
404-351-3545 
~ 
404-984-0126 
404-448-1711 
404-448-4448 
312-495-9680 
312-253-1212 
312-35f>.061 0 
317-849-7300 
91s:.238-8800 
301-621-6169 
301-984-3090 
301-92Hl660 
617-272-6800 
617-532-6200 
313-525-1800 
612-944-3355 
612-835-1250 
314-391-6444 
609-983-5010 
2OHI82-4611 
716-887-2800 
315-432-0355 
51&-420-9800 
516-273-0100 
718-385-9330 
718-334-6110 
704-527-6169 
216-447-1520 
216-587-3600 
513-238-9900 
614-761-1100 
503-640-6000 
503-884-3780 
215-674-4000 
215-337-0900 
412-782-2300 
512-835-4000 
512-339-3051 
512-834-9957 
214-241-7441 
214-248-1603 
214-386-7300 
713-988-5555 
713-530-0800 
713-879-99ti3 
214-235-9953 
801-974-9953 
801-973-8181 
208-453-6300 
206-882-1600 
403-466-2106 
403-466-2106 
418-475-1412 
613-729-1099 
604-273-4963 
514-331-2880 
403-466-2106 
902-893-9228 
604-324-6343 
416-756-4481 

TELEDYNE ROTOLITE, p.o. Box 396, OWen, Wl5446Q, 
Tel: 800-524-0105, 1WX: 710-986-3017;· SIs. Mgr: J. F. 
Stickel 

TELEDYNE RYAN ELECTRONICS, 8650 Balboa Ava, 
San DIego. CA 92123, Tel: 619-560-6400, TB.EX: 695-
028, 1WX: 910-335-1174; EmpI.: 600; SIs.Mgr: J.E. WaiUn 

TELEDYNE SEMICONDUCTOR, 1300 Terra Bella Ava, 
PO Box 7267, Mountain Voew, CA 94039-7267, Tel: 415-
968-9241, 1WX: 910-379-8494, FAX: 415-967-1590; FSC 
No.: 15818; EmpI.: 200 

LoceI Sales OffIces & Reps 
f(Z Phoenix, SWI Stale Tech. ....... .. .... 602-220-0595 
CA Agoura, NorIhem Tech. SIs. ........... 818-99Hl091 
CA Fountain Valley, Dyna Rep. Inc. .•..•.. 714-545-3255 
CA Mountain VIew, Teledyne Semiconductor 

....................................... 415-968-9241 
CA San Diego, BesIronics ................ 619-693-1111 
CO Lekewood, CANDAL ..... .... ... .... .. 303-935-7126 
FL. Altamonte SprIngs, SEC .............. 407-682-4800 
GA Atlanta, EMA .; ....................... 404-448-1215 
IL NorIhbrooIc, Dolin Sis. Co. ............ 312-498-6nO 
IN Indianapolis, Luebbe Sis. Co. ......... 317-845-7389 
MD Columbia, LD. Lowery Inc. ............ 301-38Hl225 
Me OwinooMil1s, Walken HoveI< .......... 301-356-9500 
MA Norwood, Teledyne Semiconductor ... 617-769-8420 
MI Farmington Hills, Luebbe Sis. Co. ..... 313-489-6828 
MN Eden Prairie, Com Tel< ................ 612-941-7181 

808 North American offices only. For worldwide reps & distributors, see Vol. W. EEM1989 



Manufacturers and Sales Offices Directory 
MO Florissant, HiT ec Central Inc. ...•.••.• 
NJ Fairfield, Tech. Applications & Mktg. •.• 
NJ Wyckoff, NorIh East Camps. ....•..... 
NY Rochester, Micro-Tech Mktg. •.••..... 
NY SmiIhIown, NorIh East Camps. ...... . 
NC Raleigh, EMA ..••.••.••...•.••.•.....• 
OH Cleveland, Luebbe Sis. Co. ••..•.....• 
OR Portland, Electronic Engrg. Sis. .•.•...• 
PA 8roomaI~ LD. Lowery Inc. .....•...... 
PA PHtsburgh, Luebbe Sis. Co. ....•..•... 
lX Houston, Bonser-Philhower Sis. ..••... 
UT BounIiIu~ Anderson Assoc. .......... . 
WA Redmond, Electronic Engrg. Sis. •..... 
WI Northbrook, Doln Sis. Co. ....•..•.... 

Lccsl Dis/1ibutCIs 
CA EI Monte, Marshall IneIs. .....•...•.•.. 
CO Denver, lntegaIed EIctms. Corp. ..... . 
FL Altamonte Springs, MarshaillneIs. ..••. 
FL MIami, All American ..•............... 
FL Orlando, Chip Supp. ..••.•.........•.. 
IL Elmhulst, Semiconductor Speciallsls 

MA Framingham, Now EIctms. .••...•.•..• 
MI Uvonia, Chaises EIec. Dis. Grp. •..••.• 
lX Addison, Quality Camps. ............. . 
lX Dallas, Omni Pro EIctms. ............ . 
Can Pointe Claire, Que., Future .....•.•...• 

314-831-93n 
201-575-4130 
201-846-1100 
914-336-7566 
516-724-0310 
911}-847-8800 
216-333-0425 
503-639-3978 
215-356-5300 
412-364-0490 
713-782-4144 
801-292-8991 
20&-663-3374 
414-462-1111 

81 B-459-55OO 
303-292-6121 
305-767-8585 
305-621-8262 
305-298-7100 

312-271}-1000 
508-872-5876 
313-525-1155 
214-733-4300 
214-233-0500 
514-694-nl0 

TELEDYNE SaUD STATE, A Dlv. of Teledyne 
Relays, 12525 Daphne Ave., Hawthorne, CA 90250, Tel: 
213-m-«JT7, TWX: 910-321-4610, FAX: 213-nI}-9181; 
FSC No.: 63745; SIs. Mgr; Tom Garland 
" '" . . ....... ....... ... ......... .. ..... ... 801644-1650 

Local Sales Offices & Reps 
AL Huntsville, Advanced Camps. Mktg. ... 205-661-5493 
AZ ScotIsdaIe, Arcom Sis. ..•.•..•..•..•.. 602-947-5745 
CA Saratoga, Teledyne Solid State ....•.. 406-996-9944 
CO Englewood, Thorson Rocky MIn .. . . . . 303-799-3435 
CT S1raIIord, VISta Assocs. ............... 203-375-5456 
FL Clearwater, HHP Assocs., Inc. ...•.•... 813-797-4447 
FL Pompano Beach, HHP Assocs., Inc. •.• 305-971-5750 
FL Winter PI<, HHP Assocs., Inc. ...•.•..• 305-740-0320 
GA Doraville, Advanced Camps. Mktg. •... 404-448-7025 
IL Glen BIyn, Teledyne Solid State •....• 312-858-1090 
IN Kokomo, Schillinger Assocs. .......... 317-455-2708 
IA Cedar Rapids, SIan Clothier Co. ••...• 319-365-1717 
KS Olathe, C-Tron .•...•....•....••••..•• 913-829-0073 
MO Towson, ArboIek Assocs. ............. 301-825-0n5 
MA Marlborough, VISta Assocs. ...•....... 617-481-92n 
MN Minneapolis, S. Clothier Co. . . . . . • . . . .. 612-944-3456 
MO StLouis,RothKopf&Assocs. ..•..... 314-961-4485 
NJ Cranford, Teledyne Solid State........ 201-272-0020 
NM Albuquerque, Repironix . . . •• . • . . •• . • .. 505-292-1718 
NY Mount Vernon, F~ EIctms. 

. . . •• . . • . . •• . . • . . • . . . • . . . . . • . . . . • • . • . . . 914-664-4886 
NY Syracuse, LA Hotze Co. ..•.....•..... 315-455-6607 
OH DayIor\J. C. Hofstetter Co. .•...•..•.. 513-296-1010 
OH Meclna, J. C. Hofstetter Co. .•..•..••.• 216-241-4680 
PA Cherry HiI~ Vantage Sis. .••.•.....••.• 6OI}-424-8m 
PA Hickory, J. C. Hofstetter Co. .•..•..•..• 412-356-2305 
lX Austin, Kruvand Assocs. .............. 512-441-6m 
TX Dallas, Kruvand Assocs. .............. 214-437-3355 
TX Houston, Kruvand Assocs. ............ 713-956-6741 
UT San Lake City, Thorson Rocky MIn ... 801-973-7969 
WA Seattle, Tekrep EIec. ••.•.. .••.•. . .. ..• 206-286-2047 
Can Calgary, Alb., Deskin Sis. ..••..•. . .. .•• 403-466-2106 
Can Edmonton, Alb., Deskin Sis. .....••..•. 403-466-2106 
Can Markham, On!., Deskin SIs. •. '" .••.•.. 416-475-1412 
Can Ottawa, Ont., Deskin Sis.. .•..•..••.•.. 613-729-1099 
can St Laurent, Que., Deskin Sis. •..••.•.. 514-331-2660 
Can Transcona, Man., Deskin SIs. •........ 403-466-2106 
Can Vancouver, Deskin Sis. •..•..•..••.•.. 804-324-8343 

Lccsl Distributors 
AL Huntsville, Pioneer EIctms. • . •• . . • . • . .. 205-837-9300 
AL Huntsville, Time EIctms. .••....••..... 205-721-1133 
AZ Phoenix, WyIe .••.••.....•.....••.•... 802-241}-2232 
AZ Tempe, Time EIctms. •..••.••... :..... 602-967-2000 
CA Agoura Hills, Time EIctms. ........••.. 818-707-2890 
CA Anaheim, Time EIctms. .••..•..•...... 714-93Nl911 
CA CaJabasas, WyIe...................... 818-880-9000 
CA C8marll1o, Milgray/Los Angeles •••. ... 805-484-4055 
CA Chatsworth, Tome EIctms.............. 818-998-7200 
CA Irvine, Wyle Disl Co. •..•...•..•.•..•• , 714-863-9953 
CA Rancho Cordova, WyIe .•.....•••.•..• 916-636-5262 
CA San Diego, Time EIctms. ••..•.•.•..••• 611}-586-1331 
CA San Diego, WyIe Dist Grp. •...•....•.. 611}-565-9171 
CA Santa Clara, WyIe Dist Grp. .•...•..•. 408-727-2500 
CA Sumyvale, TIIT19 EIctms. •.•..•..••.••. 406-734-9888 
CA Torrance, Time EIctms. ............... 213-320-0880 
CO Englewood, Tune EIctms. .......•..... 303-791}-8651 
CO Thornton, WyIe Dist. Grp. .•.•...•..•.. 303-457-9953 
CT Cheshire, Time EIctms. ...•.••.•...•.. 203-271-3200 
CT Orange, Milgray/ConI\ ..•..••.•....•. 203-795-0711 
FL Anamonte Springs, PioI1MI EIctms. •.. 407-834-9090 
FL Dania, Summit.... .•..•.. .. .••.•. ... .. 305-9~ 
FL Deerfield Beach, PioI1MI/FIorida .•..• 306-42&-66n 
FL Ft Lauderdale, Tome EIctms. .. ..•..... 305-4B4-m8 

FL Orlando, TIme EIctms. ....•........•.. 407-841-6565 
FL Winter PI<, Milgray/FIs. ......•..••.•.• 407-847-5747 
GA Atlanta, EIectro-Alr/Georgia ....•...•. 404-351-3545 
GA Atlanta, Milgray ..•.•...•.......••..... 404-393-9666 
GA Atlanta, Time EIctms. ..•.•......•..... 404-9114-0126 
GA Norcross, Pioneer ...•••....•......••. 404-448-1711 
GA Norcross, Time EIctms. ..•..•......•.. 404-448-4448 
II.. Addison, Pioneer IChicago ............ 312-495-9680 
IL ArIngton Heights, Milgray/Chicago ... 312-253-1212 
IL Wood Dale, Time EIctms. .••••..•.•... 312-35G-0610 
IN Indianapolis, Pioneer/lndianapofis •..• 317-84!H3OO 
KS Overland PI<, Milgray/Kansas City.... 913-23&-8800 
MO Columbia, MiIgray/Wash. ..•.•...•...• 3OH,21-6169 
MO Columbia, Tune EIctms. • . . . . • . . • . . • . • . 301-984-3090 
MD Gaithersburg, Pioneer/Wash. ........• 301-92Hl660 
MA Burlngton, Milgray/New England. ..•. 617-272-6800 
MA Peabody, Time EIctms. •......••....•• 617-532-6200 
MI Livonia, PioI1Ml/Mich. •..•.......•.... 313-525-1800 
MN Eden Prairie, Pioneer •.•.......••.•.•. 612-944-3355 
MN Edina, Tune EIctms. .................. 612-835-1250 
MO St louIS. Time Elctms. •.•...•........ 314-391-6444 
NJ Marlton, Mllgray/Delaware Valley..... 609-983-5010 
NJ Pinebrook, Time EIctms. .•..•....•.•.• 201-13112-4611 
NY BuIfaJo, Surrmit Disl ................. 71&-667-2800 
NY E. Syracuse, Time EIctms. ............ 315-432-<lS55 
NY Farmingdale, Milgray EIctms. ..•.....• 51~ 
NY Haupauge, Time EIctms. •......•.••..• 516-273-0100 
NY Pittsford, Milgray .. . . . • . . . . . • . . . . . . • . . • 716-365-9330 
NY Rochester, Summit Dis!. .............. 716-334-6110 
NC Challotte, PioI1MI ..••......•..•.•...• 704-527-8166 
OH Cleveland, Mllgray/Cleveland .•...•... 216-447-1520 
OH Cleveland, Pioneer/Cleveland........ 216-587-3600 
OH Dayton, PioI1MI/Dayton ..•.•...••.... 513-236-9900 
OH Dublin, Time EIctms. .................. 614-761-1100 
OR Hillsboro, WyIe Dis!. Grp. .•.•....•.••. 503-640-6000 
OR Portland, Time EIctms. ••.. . . . • . . . . . . • . 503-664-3760 
PA Horsham, PioI1MI/Delaware Valley. . . 215-674-4000 
PA King of Prussia, Time EIctms. ......... 215-337-0000 
PA PHtsburgh, Pion_/PHtsburgh .....•.. 412-7112-2300 
lX Austin, Pioneer .••..••••..•••.•..•••.. 512-83&4000 
lX Austin, Time EIctms. .•••.•..•....•••.. 513-339-3051 
lX Austin, WyIe/ Austin •.•.•...•.....•... 512-834-9957 
lX CarroInon, Time EIctms. ....•......... 214-241-7441 
lX Dallas, Milgray/DaUas ..••.....•.....• 214-248-1603 
lX Dallas, PioI1MI SId. .....•......•....•• 214-386-7300 
lX Houston, PioI1MI EIctms. •••..••..•.•. 713-988-5555 
lX Houston, Tome EIctms. ..•.....•...•.. , 713-~ 
lX Houston, Wyle/Houston " .•.••.•...•. 713-87&-9953 
lX Richardson, Wyle/DalIas .....•...•.•. 214-235-9953 
UT San Lake City, WyIe Dis!. Grp. ••...•.. 801-974-9953 
UT W. Valley City, Time EIctms. .......... 801-973-8181 
WA Bellevue, WyIe . . . . . . . . . . . . . . . . . . .. . . .. 206-453-B3OO 
WA Redmond, Tune EIctms. ..•.....••.... 20&-662-1600 
Can Calgary, Alb., Deskin SIs. ......•.... . . . 403-466-2106 
Can Edmonton, Alb., Deskin Sis. .•...•....• 403-466-2106 
Can Markham, On!., Deskin SIs. ......•..... 416-475-1412 
Can Ottawa, Ont., Deskin Sis. .•.. • . • . • . . . .. 613-729-1099 
Can Richmond, B.c., Deskin Sis. .•.•....•.• 804-273-4963 
Can StLaurent,Que., Deskin Sis. ..... ,..... 514-33H880 
Can Transcona, Man., Deskin Sis. ...•.•..• 403-466-2106 
Can Tum, Nova Sootia, Deskin Sis. .......• 902-893-9228 
Can Vancouver,B.c., Deskin Sis. •...••.•... 403-324-8343 
Can WiIIowdaJe,Ont., Milgray EIctms. ....... 416-756-4481 

TELEDYNE lHERMATICS, Teledyne Inds., Inc., P 0 
Box 909, Elm City, NC 27822, TeI:9'1}-236-43", ESYLNK: 
62Sn220, FAX: 91 1}-236-3613; FSC No.: 12515; SIs. Mgr; 
J. H. Morris;. Dist. Mgr; J.H. Morris 

TELEFUNKEN, See AEG Corp. 

TELEGENIX, INC, Div. of Inductotherm Industries, 
P.O. Box 5550, Cherry Hil~ NJ 08034, Tel: 601}-424-5220, 
FAX: 809-424-0669; EmpL: 85; SIs. Mgr; Thomas W. 
Unton 

TELEMET, Geote~ Inc, 25 Davids Dr, Hauppauge, NY 
11788, Tel: 516-436-7260, TWX: 51 0-227-9B50, FAX: 516-
231-7075; EmpL: 35 

TELEPACIFIC ELECTRONICS CO., INC, n2 N. Twin 
Oaks Valley Road, San Marcos, CA 92089, Tel: 611}-744-
4415, ESYLNK: 668065; EmpL: 25; Sis. Mgr; Vemen P. 
Cooke 

TELEPHONICS CORPORATION/PRO 
INSTRUMENTS, no Park Avenue, Huntington, NY 
11743, Tel: 516-541}-8415/6102, TWX: 510-222-4484, 
FAX: 516-549-8046; FSC No.: 787", 9Nna; Empl: 45; 
SIs. Mgr; Lori MilcheU 

TELEQUARZ-GMBH, see Raltron Electronics Corp. 

TELESIS CONTROLS CORP, Box 5000, Chillocothe, OH 
45801, Tel: 614-642-3200, TELEX: 24-5451, FAX: 614-
842-2037; EmpL: 61; SIs. Mgr; Chuck Bennett 

TENNEY 
TELE-TECH CORPORATION, P.O. Box 790, Bozeman, 

MT 59715, Tel: 406-586-0291, ESYLNK: 313-166, FAX: 
406-587-Q853; FSC No.: 62759; EmpL: 65; SIs. Mgr; 
Charles Curtis 

TELETERMINAL CORP, ~Iand, NH 03B40, Tel: 803-
431-1200; EmpL: 13 

TELEVISION EQUIPMENT ASSOCS., Box 393, So. 
Salem, NY 10500-0393, Tel: 914-763-8893, FAX: 914-763-
9158; EmpL: 10 

FAX: 201-686-7971 
TENNEY ENGINEERING, 109 Springfield Ad., Union, NJ 

07083, Tel: 201-886-7870, TWX: 710-985-4725; EmpL: 
204; SIs. Mgr; David W. Hanright ..•.••..•..••• 001:109 

LDc8J Sales Offices & Reps 
AZ Phoenix, Jayson Co. Inc. •.•.....•... " 602-867-1984 
CA ChaIsworIh, Envirorvnent Assocs...... 818-7Q1}-I230 
CA San Carlos, Tenney Engr!J, Inc. .•••.•. 415-595-8101 
CO Englewood, Tenney Engrg., Inc. .•..... 303-798-0955 
FL Winter Springs, Equip. Sis. .•.....••... 305-699-4053 
IL Des Plaines, Temay Engrg., Inc. ..•... 312-B91}-3190 
MD Wheaton, Brimberg Sis. •.•.•.• . •• . . . . • 301-946-2670 
MA Weymouth, Tenney Engrg., Inc. •.....• 617-340-0266 
MI Wanen, Dietrich & Assoc. ............. 313-751-4990 
MO Blue Springs, Tenney Engrg., Inc. •••.• 816-22I}-7667 
NJ Union, Tenney Engr!J, Inc. ..•...•••.•. 201-886-7870 
NY Liverpoo~ G B Assocs................. 315-457-8758 
OH Cincinnati, Dietrich & Assoc. ..•...•... 513-984-8924, 
OH Independence, Dietrich & Assocs. .•... 216-842-7965, 
OR Portland, High Purity Chern • . .. . . . . .• . 503-249-0966 
PA PHtsburgh, Dietrich & Assoc. .......... 412-892-2992 
lX Garland, Carey, McMahill & Assocs. Co. 

.••.•••••• •. .••.•.•••..•• .••.••••••••.. 214-681-1414 
Can Sl Laurent, Que., John G. Weiss, Lid. 

.....•••.••.•••.••.•........•....•.•.•. 514-337-5022 

Tenney 
Environmental 
Test Chambers 

Quality Reconditioned 
Equipment 

Sale • Rental 

C02, LN2, Mechanical 
. Systems Available 

RAG ELECTRONICS, INC. 

Electronic Test 
Instrumentation 

Nationally Call 

1-(800)-732-3457 

In California 
1-(800)-272-4225 

21418 Parthenia St. Canoga Park, CA 91304· (818) 998-6500 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 809 



TENNEY Manlifacturers and Sales OffIces Directory 
TEL LABS, INC., Sfemice, Inc., 154 Harvey Ad., PO Box TEAADYNE CONNECTION SVS.. 44 Simon St., Nashua. Local Sales 0ffic«J & Rep8 

375, Londonderry, ... 03053, Tel: 603-625-8994. lWX: NH 03060, Tel: 603-889-5156, lWX: 710-22&-1431, FAX: CA Santa Clara, Texas Instruments....... 408-748-2334 
710-220-1844, ESY\.IIIK; 332592; FSG No.: 603-889-2128; FSC No.: 31413; Empl: 1,100; SIs.Mgr; D. CA Woodland Hills, Texas Ins1rumenIs ..• 911H()4,81oo 
94322;MullipJe; Empl: 100; SIs. MgT; Robert o. Brown MIIIphy FL AIIamonle Springs, Texas Instruments 

TElONIC/BERKaEY, Berkeley IneIs. Inc., p.o. Box 
277, Laguna Beach, CA 92852, Tel: 714-49+9401, FAX: 
714-497-7331; FSC No.: 04423; ErI1ll: 50; SIs. MgT; 
ChriskJpher Chrissie 

TELPAR, INc.. 4137 Billy Mitchell lid., Box 796, Adcison, 
TX 75001, Tel: 214-~1, Ta.EX: 7a-2581, FAX: 214-
233-8947; Empl: 28; SIs. MgT; Bob Reynolds 

TERMINAL DATA CORP, 15733 Crabbs Branch Way, 
Rockville, MD 20855, Tel: 301-921-8282, FAX: 301-921-
8353; Empl: 18; .SIs. Mgr; Mark Teitelbauin 

TERMINAL SVs.. See A & B Technical Services 

.•.•.. ... •.•.•..••.•.••..••...•..•.. .••• 407-280-2118 
MA Attleboro, Texas Instruments ..••.••.• 508-e99-5245 
NC CharIoIIe, Texas Instruments •.•..••.. 704-523-4132 
TX Dallas, Texas InsIrurnents •..••••.••.. 214-995-7550 

TEXAS INSTRS., Data Sys. Group, P. 0. Box 809083, . 
Dallas, TX 75380-9063, Tel: 1-800-527-3500, TB.EX: 
73324 TEXINS DAL, lWX: 910-a87-4702; ErI1ll:,80,898 

•...•...•..•..•..............•.•...•.•.••..•..... 001115 
TERRA TECHNLG. CORP, 3860 1481h Ave. N.E., 

RedmOnd, WA 98052, Tel: 2OIHI83-73OO, Ta.EX: 15-
2070, FAX: 208-882-1412; SIs. Mgr; Greg Hoyle, SIs. Mgr. TEXAS INSTRS., Matis. & Controls Grp., 34 Forest St., 

TELTEC, INC, 7690 12th Ave. s.. MInneIIpoIis, MN 55425, 
Tel: 812-854-9632. TB.EX: 42-301; FSC No.: 57858; THE TEST GRP. INC., 10225 Barnes Canyon Ad., Ste. A-
Empl: 5; SIs. Mgr; VIctor Vachhani; Dist. MgT; VICIOr 109, San Diego, CA 92121, Tel: 819-450-1722, FAX: 619-
Vachhanl 450-9639; EmpL: 12; SIs. Mgr; J. ~ 

TEl TRON, INC, 2 RIga Lane, Birdsboro, PA 195011, Tel: TEST PROBES, INC. 9178 Brown Deer Ad., San Diego, CA 
215-582-2711, TB.EX: 4990805, FAX: 215-582-0851; 92121, Tel: 819-535-9292, TB.EX: 188946, FAX: 819-535-
FSC No.: 28287; Empl: 35; SIs. MgT; Clyde Mock 128O;FSC No.: FK95-3136708; SIs. Mgr; Hal Wardein; 

TEMESCAL/EDWARDS HIGH VACUUM INTL, The 
Dist. Mgr; Hal Wardein . 

BOC Group, Inc., 285OSevenlhSt.,BerkeIey,CA94710, TESTRONICS, 1801-100 N. Glenville Dr, Richardson, TX 
Tel: 415-841-5720, lWX: 910-368-7366; Empl: 200 75081, Tel: 214-236-9378, FAX: 214-880-2081; FSC No.: 

TEMP-FLEX CABlE, INC., 11 Depot Street, S. Grafton, MA 
82236; ~L: 30 

01580, Tel: 508-839-5987, FAX: ~128; Empl: 30; TETRA-ETCH, W. L Gore & Associates, Inc., 1505 
SIs.Mgr; P. Raymond Baril North Fourth St., p.o. Box 1369, Flagstaff, Ia. 86002, Tel: 

TEMPIL DIV. Big Three IIIds., HamiRon Blvd, S. Plainfield, 
802-526-1290, FAX: 802-527-<1584 

NJ 07060, Tel: 201-757-8300, TB.EX: 13&-862, FAX: 201- TETRAGENICS, 65 E. Granite, P.O. Box 1338, ButIe, MT 
757-9273; Empl: 38; SIs. MgT; A. P. Jeanguenin 59701, Tel: 408-762-9181, FAX: 408-782-8405; EmpL: 40; 

TEMPO INSTRUMENT, INC. 87 Modular Ave., 
Commack, NY 11725, Tel: 511H16+3700, lWX: 510-226-
3787; FSC No.: 07031; Empl: 205 

TEMPOSONICS, MTS Sys. Corp., 111 East Ames Ct.. 
Plainview, NY 11803, Tel: 519-349-1950, lWX: 510-226-
3787; SIs. Mgr; Rudy Leeds 

TEMPTRONIC CORPORATION, 65 Chapel St., Newton, 
MA02158, Tel: 817-989-2501, TB.EX: 200-1191EMPUR; 
EmpL: 1000; SIs. MgT; Peter Johnson 

SIs. Mgr; Jack Dunn 

TeHex Instruments 

FAX: 215-539-8006 
TETTEX INSTRUMENTS, INC. P.o. Box 281, FaiIView 

TENNELEC,801 Oak Ridge Tpke., Oak RIdge, TN 37830, Village, PA 19409-0281, Tel: 215-539-6050; Empl: 100; 
Tel: 615-4113-8405, lWX: 810-572-1018, FAX: 615-483- SIs. Mgr_. Lewis P. Stuart ........•.••..... 001354-1355 
5891;~L:96 

Local Sales Offices & Reps 
TENOR COMPANY, 17020 W. RogeIs Dr, New Berlin, WI CO Parker, Equal EIec., Inc. .•.....•......• 303-941-9982 

53151, Tel: 414-762-3600, FAX: 414-782-0005; EmpI.: 30; Fl Daytona Beech Shores, W. Rihm Assoc., Inc. 
SIs. MgT; P. YobIIn; Dist. Mgr; P. Yoblin ......•.•..••.•...•...•.••.••.....•..•. 904-761-7130 

IL Hawthom Woods, Ryan & Assoc. Inc. 

TENSOLITE COMPANY, Subsidiary of Carlisle Corp., 
Old Post Ad., RIa. SA, Buchanan, NY 10511, Tel: 914-737-
5800, lWX: 71()'573-2341; Empl: 210; SIs. MgT; WiUiam 
Dungan; {Jist. Mgr; Jack Swindle 

TENSOR, Box 14843, Austin, TX 78761, Tel: 512-251-4131, 
TB.EX: ITT 4940124, FAX: 512-251-5798; EmpL: 20 

TEN-TEC, INC, Industrial ParI<, Sevierville, TN 37862, Tel: 
615-453-7172, TB.EX: 281337 ACTAUR; ErnpL: 110; SIs. 
MgT; Joe Redwine 

TEPRO OF FLORIDA. 2808 Enterprise Ad., Clearwater, 
Fl33575, Tel: 813-798-1044; FSC No.: 15915; Empl: 97; 
SIs. MgT; Roger c. Mayo; Dist. Mgr; Beverly Mayer 
. . • . . •. . • . . •. . • .. . . . •• . • . . . • . . .• . • . . . . .. . •. Ao2048-2058 

Local Sales 0ffic«J & Reps 

IN Ftwayne, ScIence Sis., Inc. .....•..•. 
LA New Orleans, Len T. Deloney .••.•••.• 
MS Jackson. Len T. Deloney Co. .•........ 
NJ Englewood, M J. Seavy & Sons, Inc. •. 
NM Albuquerque, Brytec Sis. ...........•.. 
NY Rochester, M J. Seavy & Sons, Inc. •.. 
NC Goldsboro, Richardson Tech. Sis. ..... 
OH North Canton, Leidy Engrg. Sis. ...•... 
PA Devault, M J. Seavy & Sons, Inc. ..•.. 
TX AustIn, Len T. Deloney Co. ........... . 
TX Dallas, Len T. Deloney Co. •..•..•...•. 
TX Houston, Len T. Deloney Co. ........ . 
TX Houston, R D. Erb Co., Inc. ..•........ 
WA Mercer Island, Thomson Sis, ..•....... 
Can Que./MontreaI, Las VenIeS ELBY ..... 

312-438-2905 
219-822-7382 
504-394-1961 
801-825-0438 
201-871-4343 
505-884-1123 
716-488-0084 
919-735-9590 
218-497-9585 
215-584-3692 
512-327-8451 
214-596-5744 
713-482-9972 
71a-497-9865 
206-232-7886 
514-367-2097 

TEVElEC, L TO, 977 PanteIa Drive, Mississauga, OntarIo, 
Canada L4W ~6, Tel: 416-824-5241, FAX: 418-625-

Attleboro, MA 02703, Tel: 617-899-3800, Ta.EX: 92-7706, 
lWX: 710-348-0568 

TEXAS INSTRUMENTS, Datallmage Sensing 
(Opto), p.o. Box 855474 MS 8206, DeIIas, TX 75285, Tel: 
214-995-8611, lWX: 91G-867-4702; EmpL: 80,000 
Worldwide 

TEXAS OPTOELECTRONIcs, INC, 714 Shepherd Dr, 
Garland, TX 75042, Tel: 214-487-Q085, lWX: 510-a00-
3654, FAX: 214-276-8059; FSC No.: 63034; Empl: 70; SIs. 
Mgr; Michael Bender 

TEXAS TRANSFORMER CORP. PO Box 860220, 
Plano, TX 75088, Tel: 214-424-1581, FAX: 214-424-1586; 
FSC No.: 1181; Empl: 80; SIs. MgT; Felix SmIth 

IEXMATEINC 

FAX: 619-481-5193 
TEXMA TE, INc.. 348 S. Cedros Ave., P.e. Box 2000, 

SoIaJ:la Beach, CA 92075, Tel: 819-481-7177, TB.EX: 279-
247, lWX:910-322-1738, ESYlNK: 62035141; Empl: 36 
•• . .•..•.•...•. ..•..•.••..•..... .•..•..•.•• 001417-1420 

Texmate employs no sales reps or local salesmen In the 
USA. Instead we offer factory cirect contact, fast delivery, 
ancIlower prices. 

Local Sales 0ffic«J & Rep8 
Inti TaiwanlTaIpeI, Texmate (Taiwan Branch) 

.•.........••.•..••...........••..•.. 888-2-591-7885 
Inti UK./Guernsey ChnnL lsi, Texmate Ltd. 

.•.. ....•.•...•..•••.......... ..•. .•..•. (0481) 53131 

LocaJ~ 

Inti Australia, Braemac Ply. Ltd. •••••.•• . • • . • • .• 858-5986 
inti France/ParIs, fIJ( EIeCIronique .•..•..•..• 4575-53-53 
inti Unlted Kingdom, MlHobutlTexmate ••. 0922-840003 
Inti W. Germany/Qulckbom, Alfred Neye Enatechnik 

. ..•..•..••....••.••..•....••.•....•..••.••.• 08 6121 
Can Edmonton. R H. NIcholS Co. Ltd....... 4Oa-432-7748 
Can Montreal, R H. NicholS Co. Ltd. •..••.•• 514-337-0425 
Can Ottawa. R.H.Nichols Co. Ltd. .•..•..•.• 613-727-3974 
Inti Sweden/SkarhoImen. ArnerikMska Teleprod 

.................................. 87100820/109950 
Can Toronto, R H. Nichols Co. Ltd. •.....•. 418-951-9871 

TEXSCAN INSTRUMENTS, Texscan Corporation, 
3169 N. ShadeIand, Indianapolis, IN 48228, Tel: 317-545-
4196,TB.EX: 27-2110. lWX: 810-341..a184, FAX: 317-
547-2496; FSC No; 23042; Empl: 80; SIs. Mgr; Dan 
O'Conner 

CA Burbank, Modco •.•.••........•.....•• 
CA Burbank, MODCO •..•..•...•.•.....•• 

811H!48-2215 
811H!48-2215 
415-961-1)458 i 
415-349-7445 
813-798-1044' 
312-835-0150' 

2482; Empl: 25; SIs. Mgr; Chris Cottrell; Dist. MgT; Earl TEX-TECHS CONNECTORS, Norwesco.2833 Plaslics 
,EchUn Dr, Gastonia, NO 28053, Tel: 7()4,868-9161, FAX: 213-CA Palo Alto, MoIIard MkIg. ••••••.•••.•••• 

CA San Mateo, Melvin SIs. •••.••••••.•.•• 
Fl CIeeIwater, Tepro of Florida ...•..•... 
IL Glencoe, Howard Benjamin •.•.•••••.• 
IL No<Ihbrook, Howard Benjamin Assocs. 

MA Hopkinton, Berkshire EIcIms. •.•...... 
NJ Whippany, American Distrs. ..•.•.•.•.• 
NY Great Neck, Pacent Engrg. .•••••••.••• 
OH Cleveland, ConlXlnen\s. Inc. .•.....•.• 
OH Cleveland, ConlXlnen\s. Inc. ••..•.•.•• 
TX Dallas, EIcIm. Prods. Reps. .....•..... 
TX lewisville, Electronic Prods. .....•.•... 

Local DIsI1fbutoIs 
Fl Fort Lauderdale, NRC EIcIms. ...•.... 
LA laIayeIte. Ralph's EIcIms. ........•..•. 
LA laIayeIte. Ralph's Elclms.Supp. .•.... 
NJ Englewood Cliffs, EIymat Inds. ....... . 
NY Melville, GeneIco Inds. .•..•.••.••..... 
NO Raleigh. SE Radio Supp. ............. . 

312-272-2900 
617-435-9356 
201-428-0510 
516-4112-4878 
218-234-8368 
218-243-9200 
214-341-2886 
214-436-4772 

305-772-4500 
318-23a-Ol 05 
318-23a-Ol 05 
201-947-1331 
518-673-7200 
919-828-2311 

TEXAS INSTRS., INC. Box 809088, Dallas, TX 75360, Tel: 
800-232-3200 (ext 700), lWX: 910-a87-4702; Empl: 
ao,ooo 

TEXAS ." 
INSTRUMENTS 

FAX: 508-699-5200 
TEXAS INSTRUMENTS, Connectqr System. 34 

Forest St., MS 14-01, Attleboro, MA 02703, Tel: 508-899-
5289, 508-899-3450, TB.EX: 92-7706, lWX: 710-346-
0588; SIs. Mgr; Rick Heimann, SIs.Mgr.; Dist. Mgr; Bill 
HaI~ DisIr. Sis. Mgr. .••. .•.•.. .•• 801885; Co1542-1549 

603-1929; ~L: 150; SIs. Mgr; F. PelIatt; Dist. Mgr; F. 
Pallatt 

TEXTOOL TEST & INTERCONNECT PRODS. 
DEPT. 3M Electronic Products Division. P.o. Box 
2983, Austin, Texas 78769-2983, Tel: 512-984-1800; SIs. 
MgT; Jim Stoddart 

T -F ELECTRONICS, 4903 ConvnercIaI Park Dr. Austin, TX 
78724-2838, Tel: 512-928-8928, TB.EX: 988 308, FAX: 
512-928-8210; FSC No.: 50307; Empl: 6 

THALER CORP. 10940 N. Stallard PL, TUCSOI\ Ia. 85737, 
Tel: 802-742-5572, TB.EX: 825193; FSC No.: 70770; 
EmpL: 7; SIs. Mgr; Monika O~ 

THERMACORE INC. 780 Eden Road, Lancaster, PA 
17801, Tel: 717-569-8551, FAX: 717-569-4797; Empl: 44; 

. SIs. Mgr; George Meyer 

810 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 

1m ThennalIOy Inc. 
The Innovator in semiconductor accessories. 

FAJ<:21~241-4656 
n-tERMALLOY, INC., 2021 W. Valley V_, P.O. Box 

810839, Dallas, TX 75381-C)839, Tel: 214-243-4321, 

n-tERMOMETRICS, INC. 808 U.s. Hwy. 61, Edson. NJ 
08817-4695. Tel: 201-287-2870. TElEX: 844-387, FAX: 
201-287-8847; FSC No.: FSCM 58090; EmpL: 150; SIs. 
Mgr: John Carter, Jr. 

n-tERMONICS, INC. 3350 Sco\t Blvd.. Bldg. 32. Santa 
Clara. CA 95054, Tel: 408-496-6838. TELEX: 172-353 

n-tERMOSEN. P.O. Box 1254, Stamford. CT 06904, Tel: 
203-324-6125, FAX: ~2fM)798; FSC No.: 00428; 
Err1IL: 20 

TELEX: 203965; EmpL: 268; SIs.Mgr:LarryMarshaI~ Dist. n-tERMOTECH DIV. OF MENASHA CORP. 1203 S. 
Mgr: Usa Wilson ...•.. .. . .. ... ....... .......... C-l889 5th Sf.. HopkIns. MN 55343. Tel: 612-933-9400, FAX: 612-

LocsJ Sales OffiCes & Reps 933-9412; EmpL: 605; SIs. Mgr: Gene Christiansen 
At. Huntsville. Montgomery Mktg.. Inc. .... 205-830-0498 
AZ Phoenix. Integrated Sys. & Ovc. Sis. ••. 602-971-6250 
CA Mountain VIew, Slraube Assocs. ••...• 415-969-6060 
CA Sen DIego. ~ Mk\g. Assocs. ..• 619-693-3220 
CA Woodland Hills, Int_ Mktg. Assocs. 

...•............•..•..........•..•..... 81&-883-7606 
CO Denver, Undberg Co. ................. 303-75&-9033 
Fl MeIIIand. ElA. Inc. . . • . . . . . .. . . . . . •. . .. . 305-660-9600 
GA Norcross, Montgomery MkIg.. Inc. ..... 404-447-6124 
ID Boise. N. R Schullz Co. .. . . . .. . . . . . . . . 208-377-6686 
IL Elk Grove Village. Oesis Sis. Corp. .... 312-640-1850 
IN Ft Wayne. R.O. Whitesell & Assocs. .. 219-432-5591 
IN Indianapolis, RO. Whitesell & Assocs. 

....................................... 317~9283 
IN Kokomo. Ro. Whitesell & Assocs. .... 317-457-9127 
KS Overland P8JIc. Speclrum Sis. .•..•.••. 913-848-6811 
KY Pewee Valley, RO. Whitesell & Assocs. 

. . •. . •. . .• . . . . . . . . .. . .. . . . . . . . . . . . . . . .. 502-241-1441 
MI Grand Blanc, R O. Whitesell & Assocs. 

. . .. . •• . .. . . . • . . . . . . . . . . . . . . . . .. . . . . . . . 313-695-0770 
MI Grand Rapids. RO. Whitesell & Assocs. 

.•.. ............ . .. ......•............. 616-942-5420 
MI SouthIieId. RO. Whitesell & Assocs. .. 313-559-5454 
MI St Joseph. RO. Whitesell & Assocs. .. 616-983-7337 
MN MinneepoflS, Comstrand. Inc. . . . . . . . . .• 612-788-9234 
MO Hazelwood. Speclrum Sis. ..•••.....•• 314-731-5151 
NH Salem, Sales Engrg. eo.. Inc. ... . . . . . . . 603-893-5521 
NJ Cherry HII~ Trinkle Sis.. Inc. ........... 609-795-4200 
NM Albuquerque. Lin<flerg Co............. 505-881-1006 
NY Ithaca. Bob Dean. Inc. ................ 607-257-1111 
NY Melville. Comtronic Assocs. ........... 516-249-0505 
NY Wappinger Falls, Bob Dean. Inc. ...... 914-297-6406 
NC Raleigh. Montgomery Mktg.. Inc. •..... 919-851-0010 
OH Cincinnati. RO. Whitesell & Assocs. . . . 513-521-2290 
OH Cleveland. RO. Whitesell & Assocs. .. 216-447-9020 
OH Columbus, RO. Whitesell & Assocs. .. 614-686-9396 
OH Dayton. RO. Whitesell & Assocs. ..... 513-296-9546 
OR Beaverton. N. R Schullz Co. .......... 503-643-1644 
PA Pittsburgh, Ro. Whitesell & Assocs. .. 412-963-6161 
TX Austin. Ion Assocs. ..•...•..•......... 512-331-7251 
TX Grand Prairie, Ion Assocs. ..•.....•..• 214-647-8225 
TX HousIon.Ion Assocs. ................. 713-537-7717 
UT SaH lake City, Undberg Co. .......... 601-277-2643 
WA Bellevue, N. R Schullz Co. . . . . .. .. . . . . 206-454-0300 
WI BrookfIeld. Oesis Sis. Corp. ........... 414-782-6660 
PR San Juan. EIecIronic Tech. Sis.. Inc. ... 609-796-1300 
Can Mississauga. Ont.. Tech-Trek Ltd. ..... 416-238-0319 

n-tERMAX WIRE CORP. 32-02 Unden PL Flushing. NY 
11354-2897, Tel: 71~ TElEX: 645587, TWX: 
710-582-2551, FAX: 716-866-3704; FSC No.: 12814; 
Err1IL: 220; SIs. Mgr: R Prusak 

THERMDDISC 

FAJ<: 419-525-8344 
THERM-O-DISC, INC., Sub. Emerson EIec. Co. 

1320 South Main Sf.. P. o. Box 3538, Mansfield, OH 44907, 
Tel: 419-525-8500, TELEX: 987455 •.... 801402,1921 

n-tERMODYNE INTERNATIONAL LTD. 20850 S. 
Alameda, Long Beach, CA 90810, Tel: 213-603-1976, FAX: 
213-603-1929; FSC No.: 29724; Err1IL: 100-120; SIs. 
Mgr: Waller WoH 

n-tERMO ELECTRIC, 109 FIfth Sf.. Saddle Brook, NJ 
07662, Tel: 201-943-5800, TElEX: 178127, FAX: 201-943-
7144; EmpL: 375 

n-tERMOELECTRIcs, See TECA 

n-tERMOLAB, 14713 Keswick Sf.. N. Hollywood, CA 91605, 
Tel: 816-797-4084; FSC No.: 09152 

n-tERMOTRON INDUSTRIES, A Venturedyne, Ltd 
Co. 291 Kollen Park Dr. Holland. MI49423, Tel: 616-392-
1491, TWX: 810-292-6164, FAX: 616-392-5643; SIs.Mgr: 
John Condon/Don Undeman 

n-tETA-J CORPORATION. 8 Corporate P~ 107 Audobon 
Ad., Wakefield. MA 01860, Tel: 617-246-4000, TElEX: 681-
7300, FAX: 617-246-1356; Err1IL: 75; SIs. MgT: William 
Riedel 

n-tICKFILM INTERNATIONAL, At 1-Box SfMl, Indian 
Head, MO 20640, Tel: 301-375-7400; EmpL: 21; SIs. Mgr: 
P. Gundolra 

n-tlaEX PLASTIC CORP. See rrw Thielex 

n-tINCO DIV. HULL CORP. Davisville Ad., HaIboro, PA 
19040, Tel: 215-672-7soo. TELEX: 650-296-3800, FAX: 
215-672-7807; FSC No.: 06405; EmpL: 8; SIs. Mgr: John 
LHul1 

n-tIRD DOMAIN. INC. P.O. Box 17568, Tucson, AZ 85731-
7568, Tel: 602-290-1620, TELEX: 275008; EmpL: 9; SIs. 
Mgr: Kalil Dayton 

n-tIRD WAVE INSTRUMENTS, INC. 268 B Cambridge 
Sf.. Burlington, MA 01803, Tel: 617-273-0779, TELEX: MOl 
6503065552; Err1IL: 12; SIs. Mgr: Daniel C. WIswell 

n-tOMAS & BElTS CORPORATION, 1001 Frontier 
Road, Bridgewater, NJ 06807, Tel: 201-685-1soo. TELEX: 
324899, TWX: 701-480-9230, FAX: 201-707-2704; FSC 
No.: 59730; EmpL: 2000; SIs. Mgr: Rich ~ 
••. .•..•.•.. .•..•.. .. ..•..•.. ... .. ... ..•. .• C-1551-1553 

LocsJ Sales OffiCes & Reps 
CA Irvine, Thomas & Bells Corp. ......... 714-476-0430 
CA San Jose, Thomas & Bells Corp. ..... 406-246-9111 
L Naperville. Thomas & Bells Corp. . .•.• 312-357-0404 
MA NorweI~ Thomas & Bells Corp. ....... 617-871-6204 
Can Mississauga, Ont.. Thomas & Bells Corp. 

..•...•...........••................... 416-686-1010 

LocsJ DIs/rIbutDts 
At. Huntsville. Marshailinds. ............ . 
AZ Phoenix, EIctm Supp. •.•• ; •••.••....•• 
AZ Tempe, Tome EIcIms. •.••••.•.•..••..• 
CA Anaheim, Tome EIcIms. ••.•....•.•..•• 
CA ChaIsworth, TIII18 EIcIms. ••.•.••.•..•. 
CA EI Monte, Marshall EIcIms. ....•..•..•. 
CA Irvine, Marshall EIcIms. •..•..•.•.•..•. 
CA Milpitas, Marshall EIcIms. .•....•.•..•. 
CA RivelSlda, EIctm Supp. •..•.....••..•• 
CA Sacramento, Marshall EIcIms. ••••••.. 
CA San DIego. Marshall EIcIms. .•......•. 
CA San Diego, TIII18 EIcIms. .•......•..••. 
CA SUnnyvale, Tome EIcIms. .•..•...•..•.. 
CA Torrance, TIII18 EIcIms. ...•..•.•.....• 
CO Englewood, Tome EIcIms. .......•..••. 
CO Thornton, Marshaliinels. .•.......••... 
CT Cheshire, Tome EIcIms. .•.•..•.••....• 
cr Walnngford, Marshall EIcIms. ..••.•••• 
Fl Altamonte springs, Pioneer .......... . 
Fl Deerfield Beh., Pioneer .............. . 
Fl Ft Lauderdale, Tome EIcIms. •.•...••.. 
Fl Orlando, Tome EIcIms. ......•.•..•••.. 
GA Atlanta, Tome EIcIms./ Atlanta .•.••..•. 
GA Norcross, Marshall Elcims. ••.......•. 
IL Elk Grove V~ Pioneer ............... . 
IL Schaumburg, Marshall/Chicago .•.... 
IL Wood Dale. Time/Chicago ••••..•.••. 
IN Indianapolis, Pioneer/Indiana .......•. 
MD Columbia, Tome Elcims. •••••.•...•••.• 
MO Gallhersburg, MarshaIIInds. .•...•.... 
MO Gaithersburg, Pioneer .•......•.•..•.. 
MA Boston, Marshall EIcIms. ..•..•..••..•. 
MA Peabody, Time EIcIms. ....•.•.....•.. 
MI Grand Rapids, Pioneer ............... . 
MI Uvonia, Marshall/Michigan .......... . 
Mi Uvonia, Pioneer/Michigan ...•........ 
MN MinnelOnka, Pioneer ..•••••••••.•.•••• 

205-661-9235 
602-276-1199 
602-967-2000 
714-937-0911 
816-996-7200 
816-442-7204 
714-859-5050 
408-493-9600 
714-683-7300 
916-635-9700 
619-576-9600 
619-586-1331 
406-734-9888 
213-320-0680 
303-799-6851 
303-451-8383 
203-271-3200 
203-265-3822 
305-834-9090 
305-428-8877 
305-974-4600 
305-841-6565 
404 448 4448 
404-823-5750 
312-437-9680 
312-490-0155 
312-350-0610 
317-849-7300 
301-964-3090 
301-640-9450 
301-921-()660 
617-656-0810 
617-532-6200 
618-696-1600 
313-525-5850 
313-525-1600 
612-944-3355 

THOMAS 
MO St louis, Tnne EIcIms. •••.••••••.•••. 314-391-6444 
NJ Pinebrook, Tome EIcbns. ••...•.......• 201-882-4611 
NY Farmingdale, Iris EIcbns. ..••...•..••.. 516-420-8400 
NY Hauppauge, Time EIcIms. . • . . . . •• •• •• • 516-273-0100 
NY Johnson City, Marshall Inds. •.......•. 607-796-1611 
NY Mt Vemon, OAR IndL EIcbns. .....••.. 914-699-2224 
NY ~,MarshalllneIs.............. 716-235-7620 
NY ~,Simoona EIcbns. .......... 716-328-3230 
NY Syracuse, Time EIcIms. .••..•.•.•••.•. 315-432-0355 
NC Charlotte, Pioneer ..•••.••••.••..•.••• 704-527-8168 
NC Charlotte, Time EIcIms. .•.••..•.•••.•. 704-522-7600 
OH Cleveland. Pioneer ••.•.••••.•••.•.•.• 216-587-3600 
OH Dayton, MarshaIIlneIs. •...•...••.•.••• 513-698-4460 
OH Dayton, Pioneer ••.•..•.•.••.•.•.••••• 513-236-9900 
OH Solon, Marshall k1cIs................... 216-246-1788 
OR Beaverton. AImac EIcIms. • . • •• • . •• •• • . 503-629-8090 
OR PortJand, Time EIcIms. •. . . • • . • . •• • . • . • 503-684-3780 
PA Horsham, Pioneer ..•...•..•.•........ 215-674-4000 
PA KIng 01 Prussia, Time EIcbns. .•...•... 21 &-337-0900 
PA Pittsburgh, Pioneer ..•...•..•......... 412-782-2300 
TX AustIn. Pioneer ....................... 512-835-4000 
TX QuroIIIon, MarshaIIInds. ............. 214-233-5200 
TX Dallas, Pioneer ........•.•...•..•....• 214-386-7300 
TX HousIon. Pioneer ..................•.. 713-986-5555 

THETA-J 
Over 

8.000.000 
Relays & 
Switches 
in Stock. 

The 
Largest 
Relay & 

Switches 
Distributor 

in the World. 

Orders Placed by 3:00 p.m, are 
Shipped the Same Day 

(213) 452·1229 (415) 835-1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica. CA 90404 Oakland. CA 94606 

Thermotron 
Environmental 
Test Chambers 

Quality Reconditioned 
Equipment 

Sale • Rental 

C02, LN2, Mechanical 
Systems Available 

RAG ELECTRONICS, INC. 

Electronic Test 
Instrumentation 

Nationally Call 

1-(800)-732-3457 

In Califomia 
1-(800)-272-4225 

21418 Parthenia 51. canoga Park, CA 91304· (818) 998-6500 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 811 



THOMAS Manufacturers and Sales Offices Directory 
TX SIaIIord, Southweet EIctms. ..........• 
I1T Salt lake CIty, Marshalllnds. .•....•.. 
I1T Salt lake CIty, TIIlI8 EIctms. .........• 
WA Bellevue, Almac EIctms. ............. . 
WA Bellevue, Marshallinds. ...•.••..••..•. 
WA Spokane, AImaC EIctms. •.....•....... 

713-240-4000 
801-485-1551 
801-873-6181 
206-843-9992 
206-747-11100 
509-924-9500 

THOMAS ElECTRONICS, INC. 100 Riverview Dr. 
WaYne. NJ 07470, Tel: 201-696-5200, TWX: 31 D-685-
3326, FAX: 201-896-8296; FSC No.: ;01852; ~ 3BO; 
SIs. Mgr: Bruce PlageI, VP Sis. 

TIME MARK CORP. 11440 E. Pine St. Tulsa. OK 74116, MN Minneapofls, K & H EIctms. DisIbg. Corp. 
Tel: 918-43&-1220, FAX: 916-437-7584; EmpL: 60; SIs. 
Mgr: Steve Purple; Dist. Mgr: Steve Purple 

TIMEPLEX, INC., 400 Chestnut Ridge Ad., WoodcUfl Lake, 
NJ 07675, Tel: 2OHI30-4600, TELEX: 178200, TWX: 71()' 
99(). 7270; FSC No.: 7035-0001; EmpL: 15000; SIs. Mgr: 
Alan KazanoIf 

TITAN AC POWER SYSTEMS, See Compact Power 
Co. 

· . . . . . . . . .. . . . .. . . . . . • . .. 612-553-1312,60().328-8515 
MN Minnetonka, Reptron EIctms., Inc. •.... 612-936-0000 
NJ Kenilworth, Ventronics, Inc. •........•. 201-272-9262 
NJ Whippany, ADI-American DisIs., Inc. ••• 201-428-0510 
NY Buffalo, Summft Dists. .. •...•...••••••. 718-887-2600 
NY HernpsIesd, Davis EIctms. ............ 516-493-9200 
OH Cincinnati, Schuster EIctrns., Inc. ...... 513-489-1400 
OH Worthington, Reptron EIctms., Inc. .... 614-436-8675 
TX Austin, Southweet EIctrns., Inc. .......• 512-837-8971 
TX Dallas, 011 the Shell Con1:ls- •..•.....•. 214-247-0052, 

6O().231-8057 
THOMSON ElECTRON TUBES & DEVICES CORP. """"'CHENER, E. H & CO TX 

Thomson CSF,4O GConvnerce, Totowa,NJ07511,Tel: III ..1 TIIChenerPI.,Binghamton,NY TX 
Dallas, Southwest EIctms., Inc. ........ 214-234-3050 
Ft Worth, C & W EIcIm. Supp. Co. .... 817-831-0395 

201-812-9000, TWX: 711Hl87-7901, FAX: 201-812-9050', 13902, Tel: 607-n2-1161, TWX: 51()'252-1985, FAX: 607- TX 
nl-0264; EmpL: 235 

~ 20; SIs. Mgr: ViCtor Pastore TX 
RIchardson, Corr1l Technlg. Corp. .... 214-437-2211 
Richardson, 011 the Sheff Con1:ls- ...... 214-238-0808, 

THOMSON ELECTRON TUBES & DEVICES CORP. TIW SYSTEMS, INC., 1264 Geneva Drive, Sunnyvale, CA 
Special Products Div. 550 Mount Pleasant Ave., Dover, 94069, Tel: 406-734-3900, TELEX: 346352, FAX: 406-734-
NJ 07601, Tel: 201-328-1400, TWX: 51().601-3852, FAX: 8979; Empl: 100; .SIs. Mgr: Debora Hon-Thompson 
201-328-1747; SIs. Mgr: Patrick Stromboni (Amplifiels) 

THOMSON PASSIVE COMPONENTS CORP. 6203 TL INos. INC. 2541 Tracy Ad., Notthwood, OH 43619, Tel: 
Variel Ave., Unft A, Woodland Hills,CA 91367, Tel: 818-887- 419-886-8144, FAX: 419-668-5534; Empl: 100; SIs.Mgr: 
1010, TELEX: 408067, TWX: 310-371-9759; EmpL: 150; Ted Stechschufte 
SIs. Mgr: Geoff Edge 

TMC SYSTEMS (ARIZ) INC. See Dale Electronics, 
Inc. THORDARSON MEISSNER, Components Corp. of 

Amer. EIecIronic Center, Ml CenneI, IL 62863, Tel: 618-
262-5121, TWX: 51().S2S..2254, FAX: 618-263-3150; FSC TNR TECHNICAl., INC. 45 Jefryn Blvd. West, Deer Park, 
No.: 96256; EmpL: 600; SIs. Mgr: Jim Andersen NY 11735, Tel: 516-242-4800; Empl: 35; Sis. Mgr: Jerrold 

THOR ELECTRQNIC8,321 PennsylvaniaAve., Unden, NJ 
07036, Tel: 201-466-3300, TELEX: 136 968, FAX: 201-
4as-0923; Empl: 50; SIs. Mgr: Jack Rose 

THORN EMI ElECTRON TUBES INC. 23 Madison Ad., 
Fairfield,NJ 07006, Tel: 201-575-5586, TELEX: RCA 
221236 TEG~ FAX: 201-575-8717; EnlJl: 25; SIs. Mgr: 
Michael R Avery 

THORN EMI TECHNOLOGY INC.8601 Dunwoody PI., 
Atlanta, GA 30350, Tel: 404-587-0017, 60().243-2572, 
FAX: 404-587-3791 ............................ 0<1356 

Local Sales OffIces & Reps 
AZ Scottsdale ..•..•..••••.•..••.•.••.••.. 
CA IrVine ••.••..•.•...••..•••.•.••.•...•.. 
CA Sunnyvale ..... ; ..................... . 
CO~ ..•..•...•..•............•..... 
IL Chicago .••.•••..••.••....••••.....••. 
IN Indianapolis ......................... . 
MA Andover ............................. . 
NM Albuquerque ......•....•....•...•..•. 
OH Columbus ........................... . 
PA Philadelphia ......................... . 
TX Dallas ..•.••..•..••.••.••••••••.••..•• 
VA Manassss ........................... . 

602-994-5400 
714-261-0141 
406-732-9027 
303-641-5755 
312-53(). 7650 
317-842-1120 
508-475-9332 
5OlHI84-9644 
614-458-2890 
609-428-6060 
817-481-4087 
703-631-1766 

THREE-FIVE SY8. INC. 10230 s. 50Ih PI., Phoenix, AZ 
85201, Tel: 602-496-0035, TELEX: 510-801-1436, FAX: 
602-496-0166; FSC No.: 70385; EmpL: 300; SIs. Mgr: Bob 
Faris; Dist. Mgr: Tom Zemites 

3M CO. see listing under leiter "M" 

THUNDER SCIENTIFIC CORP. 623 Wyoming s.E, 

Lazarus 

TNR TECHNICAl., INC. 402-8. N. Lake Blvd., Altamonte 
Springs, FL 32701, Tel: 407-767-2411, FAX: 407-767-
2414; EmpL: 8; SIs. Mgr: Wtrtne Thaw 

TOBE DEUTSCHMANN LABS., INC. 550 Turnpike St. 
Canton, MA 02021, Tel: 617-828-3366, FAX: 617-828-
3048; FSC No.: 21966; EnlJl: 30; SIs. Mgr: T. 
Deutschmann, Jr. ' 

TOCOSAMERICA 

FAX: 312-364-7317 
TOCOS AMERICA, INC., Tokyo Cosmos Electric 

Co., Ud., 585 West Goff Road, Arlington Heights, IL 
60005-3904, Tel: 312-364-72n; Empl: 2,000; SIs. Mgr: 
Joseph D. Tanney........................ Ao2144-2145 

Local Sales OffIces & Reps 
AL Huntsville, EJectramark, Inc. ........... 205-830-4400 
CA Los Angeles. Universal Comps. Co .... 213-641-4255 
CA Sante Clara, Synelecl MkIg. Co. ... . . . . 406-244-9900 
GA Norcross, Reptron EIctrns., Inc. . . . . . . . • 404-446-1300 
FL AIIamonte Springs, Serntronics Assocs., Inc. 

. • . . • • •• . •• . . • . . . . . . • . . .• 407-831-8233,800-432-0 
FL Clearwater, Serntronlcs Assocs., Inc. .. 813-461-4875 
FL Ft Lauderdale, Serntronlcs Assocs., Inc. 

•••••.••..••..••••••..••.•••.•••.•.•.•• 305-731-2484 
Albuquerque, NM 87123, Tel: 505-265-8701, 60().872- GA Norcross, EIeIramark, Inc. .. , ... ...•... 404-446-7915 
n28; EnlJl: 26; SIs. Mgr: J. L Bennewitz IL Downers Grove, Mamak SIs. ... . . . . • .. 312-963-8400 

TIDEWATER TECHNOLOGICAl., INC. 611 Industrial 
Pi<. Dr. Newport News, VA 23602, Tel: 804-874-2600, FAX: 
804-874-7990; EnlJl: 30 

TIF INSTRUMENTS, INC. 9101 N.W. 7th Ave., Miami, FL 
33150, Tel: 305-757-8811; Empl: 500; SIs. Mgr: Tom 
Wolff; DIBl. Mgr: Man MarIhInson 

TIl INDUSTRIES INC., 1385 Akron St, Copiague, NY 
11726, Tel: 518-789-5000, TELEX: 144631, FAX: 516-78~ 
5063; SIs. Mgr: Jim Roach 

TIL -TEK LIMITED, 500 Van Buren St, P.O. Box 550, 
Kemptville, Ontario, Cenada KOG lJO, Tel: 613-258-5928, 
TELEX: 053-4370, FAX: 613-258-7418; SIs. Mgr: Hector 
Boudreau 

TIMBER-TOP, Hopkins Ad., Box 517E, Watertown; CT 
06795, Tel: 203-274-8706, FAX: 203-274-8041; FSC No.: 
06n3; EnlJl: 5; SIs. Mgr: W. E FISCher 

TIMECO, INC. 1035 - 26th St. P.O. Box 6036, Huntington, 
WV 25705, Tel: 304-523-5149; EmpL: 7; SIs. Mgr: James 
E.MyeIs 

TIME LOCK, INC. 87 Water Mill Lane, Greel Neck, NY 
11021, Tel: 518-497-0890, FAX: 518-497-0927; EnlJl: 6; 
SIs. Mgr: Ernie Oderna 

IN 
IA 

Indianapolis, OM Assocs. ............. 317-642-4424 
Cedar Rapids, Cahil~ Schmitz & Howe, Inc. 
....•..••..................•........... 31~3n-8219 

MD Randallstown, Chlisapeake IndL MkIg. 
.....•........ .. .••. ... .•..... . ..•. .... 301-653-0476 

MA Framingham, Gallagher Assocs., Inc. .. 508-826-2346 
MI Grand Rapids, Miltimore Sis., Inc. •.•.• 616-942-9721 
MI No~ Miltimore Sis., Inc. ...•..••..•...• 313-349-0260 
MN MinneePols. Northstar Comps., Inc. ... 612-553-1888 
NY Islandia, Schmitt IndL MkIg. Corp. •.•.. 516-582-5888 
NY PIttsIord, Franklin Sis. Corp. ...•.....•. 716-248-8251 
NC Raleigh, Micro Sis. Inc. .....•.......... 919-881-0007 
OR Besverton, Harry Levinson Co. ........ 503-89().1312 
PA P\1i1adelphia, Chack Assocs., Inc....... 215-487-3007 
TX Plano, B & R EIctms. ...•..•.......... 214-965-0028 
WA Sea\tle, Hanly Levinson Co. .......... 206-362-1300 
Can IsHngton, Ont, Pipe Thompson Ltd. ... 416-236-2355 
Can Montreal, Que., Versatech EJectronique, Inc. 

....................................... 514-481-0196 

Local DIsttibutDts 
CA Van Nuys, EW EIctms. ................ 818-782-9020 
FL Ft Lauderdale, RepIron EIctms., Inc. .. 305-735-1112 
FL Tampa, Reptron EIctms., Inc........... 813-854-2351 
GA Norcross, Reptron EIctrns., Inc. . . . . .. . • 404-446-1300 
IL Schaumburg, QPS EIctms., Inc. ....... 312-884-8820 
IL Schaumburg, RepIron EIctms., Inc. ..•. 312-662-1700 
IN Indianapolis, MAR EIcIrns. ..•.......•. 317-633-6699 
MD Beltsville, PeIricI<o SIs., Inc. ........... 301-937-4960 
MN Uvonia, Reptron EIctms., Inc. .. . . . . . . . . 313-525-2700 

60().648-5367 
TX Stafford, Southweet EIctms., Inc. •..... 713-240-4000 
WA Sea\tIe,!(AM DivIsion/Harry Levinson Co. 

· . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . •. . . . .. 206-382-1300 
WI Mequon, Lek&-View EIctms. Corp. .... 414-3n-8250 

TODD 
PRODUCTS CORP. 

FAX: 516-231-3473 
TODD PRODUCTS CORP. 50 Ernjay Blvd., Brentwood, 

NY 11717, Tel: 518-231-3366, TWX: 51 ()'227-4905; Empl: 
250 ................................... , .. 0<2087-2114 

LOC8l Sales OffIces & Reps 
AL Huntsville, Glen White Assocs. . . . . . . . . 205-882-6751 
CA Calabasas, CluadRep Southern ....... 818-887-3711 
CA Irvine, Quadrep Southern ............. 714-727-4222 
CA San Diego, QuadRep Southern ...•... 61 ~560-8330 
CA San Jose, Quantum Coefficient Sys. .. 406-432-1070 
CO Englewood, Thorson Rocky MIn. Inc. 

· .. . • . . . • . . • . .• • . • . •• . . . . .. • . .. . . • . .. . . 303-7W-3435 
FL Clearwater, Glen White Assocs. ... . . . . 813-726-05n 
FL Ft Lauderdale, Glen White Assocs. ... 305-9n-5885 
FL Sanford, RW. MiIscher Co............. 305-322-7141 
GA Norcross, Glen White Assocs. .....•.. 301-321-7235 
IL Arlington Heigh1s, Coombs Assocs. ... 312-439-9810 
MD Baltimore, Glen White Assocs. ........ 301-321-7235 
MA Hingham, Northeast Reps. ............ 617-749-8700 
MI Grand Rapids, JFCO ................. 616-948-1020 
MI Roseville, JFCO ..•..•.....•......•..•. 313-nl-8241 
MN Minneapolis, R K Sales Assocs. ..•... 612-571-1001 
MS Jackson, Glen White Assocs. ......... 601-856-5411 
MO Grandview, Hanis-Hanson Co. .. . .. . . . 816-763-6200 
MO St Louis, Harris-Hansom eo. ......... 314-432-3611 
NH Nashua, Nor\heast Reps. ............. 603-680-8199 
NJ Princeton, Murtronlc Assocs. .... . . • . .. 609-394-3737 
NY Great Neck, F & F Metro Inc. ......... 516-482-4080 
NC Raleigh, Glen White Assocs. .......... 919-848-1931 
OH Cleveland, JFCO ..................... 216-398-6300 
OH Gahanna, JFCO ...................... 614-478-3310 
OH Vandalia, JFCO....................... 513-690-8322 
OR Portland, Quedrep Crown •. .• . . • . . • . • . 503-62().832O 
PA PIttsburgh, JFCO ..................... 412-823-5400 
TN Grsy, Glen White Assocs. ..•.. .. ...... 615-4n-8650 
TX Cedar Park, Aid EIctms. ............... 512-450-1936 
TX Houston, AID EIctms. Inc. ............. 713-955-8204 
TX Irving, AID EIctrs. Inc. •................ 214-790-4761 
UT Salt Lake CIty, Thorson Rocky MIn. Inc. 

· .. . ......•. . .•..•. .•... . .•..... .•.•... 801-973-7969 
VA Lynchburg, Glen White Assocs. ....... 604-365-8110 
WA Bellevue, Quadrep Crown ............ 206-643-8100 
WI Milwaukee, Coombs Assocs........... 414-351-6123 
can Downsview, Ont, EJectromate lnell Sis. 

· •• . •• •• • . •• . . •• . • • . •• . . • • • . • . . . . • . • • • . 416-665-0221 
Can Nepean, Ont, EJectromate lnell Sis. ... 613-829-6561 
Can Repemtlgny, Que., EJectrornate Indl Sis. 

· . . . . . . . . . . .• . .. . . . . .. . . . . . . . . .. . . . . . . . 514-582-2636 
Can Surrey, BC, EnerIec Sis. Ltd. ......•.... 604-888-1667 

TODD SYSTEMS, INc.., 50 Ash St. Yonkers, NY 10701, 
Tel: 914-963-3400, FAX: 914-963-3506; Empl: 45; SIs. 
Mgr: S. Edwards ...••.•.•...•...•..•..... Ao2480-2483 

Local DIsttibutDts 
AL Mobile, Kretzer's Inc. .. . . . . . . . . . . . . • . . . 205-438-5611 
CA San Francisco, AIls Corp. ............. 415-550-9605 
CA San Francisco, Delray Distr. .......... 415-7n-4405 
CT Norwalk, Park Distr.. ....•....... ...••. 203-853-2010 
FL Miami, Gay Mar, Inc. .......•.......... 305-371-0765 
FL Miami Bch., a Frank Inc. .. . • . . . .. . • . .. 305-861-8227 
GA Macon, Giga Corp. .................... 912-745-2897 
L SkoI<ie, Sargent Welch Inc............. 312-8n-oeoo 
LA New Orleans, Bailey Distr. ............ 504-943-2461 
MD BeIhesda, Albee Sis. .................. ·301-897-8066 
MA Revere, Sozio's....................... 617-547-6900 
NJ Newark, Co1rspex, Inc. .. .. . • . . . . . . . . .. 201-588-1416 

812 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 
NJ Newall<, Pinto Tradng ..•............. 
NY Long Island City, H. L Calls, Inc. ...•.• 
NY New York, Geib Sis. ••.....•....•....• 
NY New York, Rosmm Eiac. .•.•.•..•.•.•• 
OH Dayton. K. EIcIms. ................... . 
PA Philadelphia. H & Z Sis. •••••.••.••..•• 
TX Houston, Cross & Co. ................ . 
TX Houston, western Sis. .•.....••.••.••. 
VA Bailey's CrossroadS, A1ya Corp. ...... . 
WA SeatIIe, ForeigN EIcIms. ............. . 
WA SeatIIe, Pearl EIcIms. ................ . 
EXP NY, New York, Able Inti., lid. ......... . 

201-344-7748 
212-361-1100 
212-475-7940 
212-233-9086 
513-426-1877 
215-912-2500 
71 a-673-31 00. 
713-869-6671 
703-845-0600 
206-682-2761 
206-622-6200 
212-698-5300 

L.acal Sales Offices & Reps 
AZ Phoenix, Saguaro Sis. ...•.........•.• 
CA San Jose, Marketing Co ...........•... 
CA San Jose, Texel North ............... . 
CA Seal Beach, Texel •..•.•••.•..•...•... 
IL Wheeling, Ed Joyner & Co. .......... . 
MA Souttlboro, Sullivan Tech. Sis. .......• 
MA SouIhboro, STS ..................... . 
NY Great Neck, F & F Metro ............. . 
NY Ludlow, Verro & Assoc. .............. . 
PA Huntingdon Valley, Ed Leiby & Assocs. 

602-87G-9242 
408-259-7376 
408-272-6836 
213-598-9411 
708-520-1200 
508-485-2215 
508-485-2215 
516-482-4060 
602-228-5240 

. .............•........................ 215-659-8938 
PA Huntington, Ed Leiby & Assoc. ........ 215-659-8076 

TOKIN AMERICA, INC. 155 Nicholson L.n, San Jose, CA VA Alexandria, Ed Leiby & Assocs. ....... 703-360-9039 
95134, Tel: 408-432-8020, FAX: 40&-434-0375; ~: 15; 
SIs. Mgr: Anthony R CosIareIIa; DIst. Mgr: Anthony R 

Cos1areIIa 

TOKO AMERICA, INC. 1250 Feehanville Dr. Mt 
ProspecI. IL 80056, Tel: 312-297-0070. FAX: 312-699-
7864; ~: 75; SIs. Mgt: JIm 0n0deIa; DIst. Mgt: Ma/k 
Sullivan .••.••.••..• Ao1276-1277, 1725; 002132-2133 

Locsl Sales Offices & Reps 
AL Huntsville, Toko America, Inc. •.••.•... 
CA ~~ Kottmeier Assocs. ......... . 
CA Cupertino, Toko AmerIca, Inc. ..•.....• 
CA Irvine, Mission Ridge MkIg. •.........• 
CA San Diego, Varigon-San Diego ....•..• 
CT DanIlury, Toko AmerIca, Inc. ..•......• 
IL Mt Prospect, Toko America, Inc. •.•.•• 
MA Needham Hgts., The Newsco\t Co., Inc. 

205-63<Hl952 
408-371-8700 
408-998-7575 
714-253-4626 
619-576-0100 
203-748-687.1 
312-297-0070 

..................•.................... 617-444-1923 
MA Newton, EIctm CoIl1l. MkIg. .......... 615-828-4243 
TN Rutledge. E.c.M. •...•..•.•.•.••.••.•.. 615-1128-5741 

Locsl Dis1ributots 
CA Orange. Inductor Supp. ..••.•...•..••. 714-978-2277 
MA Wilrrington, Northstar EIctms.......... 508-657-5155 
MN TIlieI River Falls, Digi-Key Corp. ..•... 1!()()..344-4539 

TONG HSING ELCTRN.INDS. L TO.31 E. 4OOSt, Orem, 
UT 840511, Tel: 601-226-1383, TWX: 453161 
EPHYCERAM, FAX: 601-226-1437; EmpL: 321; SIs. MgT: 
Frederick R Hyatt 

87 
7[oROTEL 

PRODUCTS _ I INC. 

FAX: 816-763-2278 
TOROTEL PRODS. INC., 13402 S. 71 Hwy. Grandview, 
MO~199, Tel: 818-761-6314; EmpL: 250; SIs.Mgt: 
H. Foland ................... Ao1303-1323, 2491-2496 

Locsl Sales Offices & Reps 
AZ Tempe, Gassner & Clark Co. ......... . 
CA Redwood City, Hickey Inc1 Sis. ....... . 
CA SanIa Ana, California EIctm. Mktg. ... . 
FL Orlando; Perrott Assocs. ............. . 
MN Minneapolis, QDC Inds. .............. . 
IL Chicago, Trislar Grp.,Inc. ..•..•........ 
IN Greenwood, Valentine & Assocs. .... . 
IA Hiawatha, Gassner & Clark Co. ...... . 
MD Towson, Dickison Sis. Co. ........... . 
MA Weston, John Goode Assocs. ........ . 
GA Atlanta, L&D, Inc. ..•.....•............ 
MO Sl Louis, Abrams & Assocs. ......... . 
NY New Hyde Park. R P. Luce & Co., Inc. 

602-968-9037 
415-594-9978 
714-835-2702 
407-83G-0094 
913-341-2214 
312-593-0200 
317-888-2260 
319-393-5763 
301-823-0923 
617-235-3900 
404-395-7079 
314-569-0447 

.........................•............. 51&-437-4550 
NY Syracuse, Rep Tech. Inc. ..•.......... 315-437-2645 
NC Raleigh. L & 0, Inc. ,.................. 919-878-5301 

TOPAZ, INC. 9192 Topaz Wey,San Diego.CA92123-1165, OH New Lebanon, J. N. Bailey & Assocs. 
Tel: 619-279-0831, TWX: 910-335-1556, FAX: 619-569-
8427; FSC No.: 06048; ~: 350; SIs. MgT: Dan 
Mathews, Dir. of Sis.; Dial. Mgt: Dan Mathews, Dir. 01 Sis. 

Please reler to Topaz' sales representatives for <istributor 
infonnation. 

TOPFLIGHT, 160 East 9th Ave., York, PA 17404, Tel: 717-
843-9901,600-233-9386, TWX: 510-657-4849, FAX: 717-
845-6087; EmpL: 250; SIs. Mgr: Bill Ciabaltoni 

co Boulder, Stratford Grp. ............... . 
TX Dallas, Tycom Sis. Co. ............... . 
WI Brookfield, Tristar Grp, Inc. .........•• 
Can Toronto, Ont., Strategic EIcIms. ...... . 

51a-687-1325 
303-530-3194 
214-960-7368 
414-782-2670 
416-820-5381 

TOROTRON CORP., 519Sou1h Fifth Ave., Mt Vernon, NY 
10550, Tel: 914-664-2050; EmpL: 14; Sis. Mgt: Miriam 
Zanger ..•.•...•...........•............•....... 001357 

TOPWARO INSTRUMENTS, Div. of Hauman, Inc. TORO CORP. 32 W. Monroe St, Bedford, OH 44146, Tel: 
2031 Ringwood Avenue, San Jose, CA 95131, Tel: 408- 218-232-4100, FAX: 216-232-4104; EmpL: 50; Sis. Mgr: 
434-0888, TWX: 510-101-2820, FAX: 408-434-9832; Lee Seabeck 
EmpL: 1000; DIst. Mgt: Thomas C. Trieu 

TORAD COIL CO. INC. 283 Unden Ad, Wayne, NJ 07470. 
Tel: 201-835-6195; SIs. Mgt" Dan Gupta 

TORELCO, INC. 14 Paine Ave., P. O. Box 560,lrvington, NJ 
07111, Tel: 201-374-8641; ~: 20; SIs. Mgt: Stewart H. 
Cook 

TOREMA~ 
TRANSFORMERS 

FAX: 713-977-5031 
TOREMA U.s.A., INC., 3911 Fairhlil Dr. Houston, TX 

77063, Tel: 713-877-2500; FSC No.: QB2R8; EmpL: 10; 
SIs. Mgr: David P. Snelling ••..•..•..•..•• Ao2477-2479 

FAX: 301-464-4657 
TOROID CORP. OF MARYLAND, 6000 LaureI-Bowie 

Ad, Bowie, MD 20715-4037, Tel: 301-<164-2100. TWX: 
71G-826-0414; SIs. Mgt: David Gibson •.. Ao 2484-2488 

TOIl_lIIeo 
ELECTRONICS NC 

FAX: 201-363-6234 
TORWICO ELCTRNS. INC., 410 OberRn Ava South, 

Lakewood, NJ 08701, Tel: 201-364-1800, TWX: 710-723-
8343; EmpL: 200 ......................... Ao2498-2499 

Local Sales Offices & Reps 
CA Burlingame, Long and Assocs. . . . . . .. . 415-342-6544 
CA EI cajon, KCE Corp. ................•. 619-588-1198 
FL Orlando, Gra-Mar ..................... 305-658-1971 
IN Noblesville, Palco & Assocs. .. . .. ... .. 317-877-5986 
IA Blue Grass, Ensco Rep ............... 319-391-1466 
IA Marion, Ensco Rep ......•............ 319-377-8551 
KS Countryside, Ensco rep ............... 913-384-0840 
KS Wichita, Ensco Rep .... . . . . . . . . . . . . . . . 316-883-1070 
MD Riderwood, W. S. Warrington & Assoc. 

MA Hingham, N.E. Reps. .......•..•..•..•. 
MO Maryland Heights, Ensco Rep ....... . 
NJ Marlton, BGR Assocs. ............... . 
NY Albany, Lynn Assocs. .........•....... 
NY Buffalo. Lynn Assocs. ................ . 
NY Great Neck, Trionic .................. . 
OH Akron, Eljay Assoc. .................. . 
OR PqrtIand, Abacus Sis. ....•..••.•..•... 
PA Pittsburgh. Lynn Assocs. ............. . 
TX Irving, Kite EIctms. Sis. Co. ........... . 

301-823-8759 
617-749-8700 
314-423-3935 
609-983-1020 
518-459-1239 
718-631-0054 
518-488-2300 
216-666-3774 
503-777-8111 
412-935-1466 
214-986-0321 

ASk about Custom Screening, 
"Rlsting, Marking & PaCkaging 

TORWIC 

r~TOKO 
TOKO AMERICA, INC. 

SERVING A NATIONAL 
MARKET SINCE 1972 

CALL TOLL FREE: 

1-800-344-4539 
AK, PR.: 218-681-6674 

FAX: 218-681-3380 
701 BROOKS AVE. SOUTH 

P.O. BOX 677 
THIEF RIVER FALLS, MN 56701 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 813 



TOTAL Manufacturers and Sales Offices Directory 

Trans American Transformer. Inc 

FAX: 508-453-7395 FAX: 813-886-2794 FAX: 516-928-0852 
TOTAL POWER INTERNATIONAL, INc.. 418 Bridge TRAK MICROWAVe: CORP., 4726 Eisenhower Blvd, TRANS AMERICAN TRANSFORMER. 26 Hulse Ad, 

St..LoweI~MA0185O, Tel: 508-453-7272, TaEX:948617; Dept E-9, Tampa. FL 33634, Tel: 813-884-1411, TB.EX: E. SeIaukeI. NY 11733. Tel: 51EH128-0762; FSC Il10.: 
Emp1: 15 ................................. 002115-2117 52-827, lWX: 810-87EH1140; FSC Il10.: 12855; SIs. Mgr: 61619; ErnpL: 30 ............................... A·2489 

Toby Gant ............................... A.1855-1859 
Local S8Ie8 OffIces & Reps 

AZ T~ Thor Engrg. .................. 602-43&-8494 
CA Goleta, Thorson Co. ofS. CaL ........ 805-964-8751 
CA La Jolla. Thorson Co. of S. CaL •••.••• 619-292-8525 
CA Signal Hil~ Thorson Co. of S.CaL ...... 213-595-0361 
CO Denver, W.E.S.T. .......... ............ 303-477-8180 
FL Ftl.auderdaIe. Rainbow Sis. .......... 305-733-9876 
GA Ulbum, The Phil~atthew Corp. .... 404-381-1662 
n. Schaumburg, Delta Tech. Sis. .... ..... 312-310-0280 
IN Indianapolis, Mohrfield MIcIg. •••.•.•.•• 317-546-6969 
IA Cedar Rapids. Complete SIs........... 315-393-7610 
MA Framingham. JOS Reps. .............. 509-872-5876 
MI Brighton. AP. Assocs. ................. 313-229-6550 
MN Oakdale, Complete Sis. ............... 612-731-2923 
NJ Mountain Lakes. ~ for EIcIms. 

................. ... ... ...... .......... 201-825-0900 
NC King. The Phillip-~ Corp. •...•. 919-983-9790 
OH Bedford. AP. Assocs. ................. 215-475-0485 
PA Gibsonia. lynn Assocs. ............... 412-443-3670 
UTSaIt Lake City, W.E.S.T. ............... 801-292-8787 
WI Brookfield. Delta Tech. ................ 414-781-4775 
Can Weston. Ont. Willagen EIcIms. ........ 415-749-3538 

Local DIstributors 
FL Orlando. GMI DisIs. ................... 305-655-1082 
GA Norcross. Applied Power Inc. ......... 404-263-0421 
MI Brighton. AppIed Power Inc. .......... 312-227-3604 

TOWER ELECTRONICS, INC., 281 S. Commerce Circla. 
Fridley, MN 55432, Tel: 612-571-3737, FAX: 612-571-
5805; SIs. Mgr: Blase Des Marais . 

Local S8Ie8 OffIces & Reps 
AZ Mesa, Fetty/Schoenduve ............ . 
CA EI Se9Jndo, Fetty/Schoenduve ...... . 
CA MountaIn View, Disman Bakner ...... . 
CA San Diego, Fetty/Schoenduve •....... 
CO Parker, Howard Assocs. ............ .. 
FL Melbourne. Jerry WlIIiems, Inc. ••....•• 
GA Lawrencevilla. M. Lader Co. .......... . 
IN Ft Wayne, TX Sis. Indiena .......... .. 
IA Cedar Rapids, J.R Sis. Engrg. ........ . 
MD Columbia, M. Lader Co. .............. . 
Me Conowingo, M. Lader Co. ............ . 
MA Andover, Bee Assoc. ................ .. 
Me) MaJyIand Heights, Ensco-Rep Inc. ..•. 
NY UvetpOOl, R&D Assocs. .............. . 
NY New Rochelle, Ascor EIcIms. ........ . 
NC Greensboro, M. Lader Co. ............ . 
PA l/IIByette HII~ M. Lader Co. .......... . 
TX Austin, Thorson Co .................. .. 
TX Dallas, Thorson Co. .................. . 
TX Houston, Thorson Co. .............. .. 
WA Seattle, Datacom Assocs. ............ . 
can Nepean. Ont. Norgay Entprs. ........ . 
Can Richmond, ac., Norgay Entprs. .•.••.. 
Can Toronto, Ont. Norgay Entprs. ........ . 
can WestmounI, Que.. Norgay Entprs. .... . 

Local DIstributors 
CA MIn VI8W, Comstock Distrs., Inc. ..... . 
Il Des Plaines, Compuoon Dislr. Inc. ... . 
MA ReadIng, Compuoon DiBIr. Inc. ...•.... 
NY Ronkonkoma. Compuoon DiBIr. Inc., ... 
PA Conshohocken. MlC Distrs., ltd. ....•. 

602-241-9009 
213-322-4991 
415-969-3010 
619-292-5136 
303-841-5755 
407-259-7700 
404-985-8057 
219-489-4447 
319-393-2232 
301-381-1550 
301-379-3449 
509-475-2124 
314-423-3935 
315-457-0100 
914-235-8838 
919-874-6970 
215-825-3177 
512-345-1985 
214-233-5744 
713-558-8205 
205-265-2525 
613-723-1658 
804-275-1121 
415-259-9663 
514-932-3233 

415-969-3010 
312-827-9444 
617-844-6675 
515-499-1211 
215-825-3177 

TOYOCOM USA INC. 617 E. Golf Ad, Ste. 112,ArIingIon TRAK MICROWAVE LTD., TRAK Microwave Corp. 
HeIghts, n. 60005, Tel: 312-593-8780, FAX: 312-593-5678; 3/4 Undsay Court, Dundee Technlg. PI<, Dundee, Scotland , 
En1>L: 10; SIs. Mgr: SeIIchi 0m010 ............. A.1491 DD2 lTY, Tel: 44-382-561509. TB.EX: 76266, FAX: 44-

382-562843; ErnpL: 30 

TOYO SPECTRUM CORP. 2934 Corvin Drive, Santa 
Clara, CA 95051. Tel: 405-720-8677, TB.EX: 297584 
TEAM UR. FAX: 405-720-9643; SIs. Mgt: Bo Bjamo 

TRACEWELL ENCLOSURES, INC. 567 Enterprise 
Dr. Columbus, OH 43061, Tel: 614-845-6175, 800-84&-
4525, FAX: 614-846-4450; ErnpL:3O; SIs. Mgr: Walter G. 
Waldron .................................. Co1110-1112 

Local S8Ie8 Offices & FIBps 
AZ Phoenix, Hannah-Hill ................. 602-431-1771 
CA Garden Grove, Advanced Digital Grp. 

CA Mountain V_, Thorson West •.•.•.•. 
CO Broomfield, Hannah-Hill. ............. . 
CT Hartford, OEM Mktg. & Sis. .......... .. 
ID Idaho Falls, Hannah-Hill ............ .. 
n.. Chicago, Con1lu\er & Sys. Sis. ...... .. 
MA Franklin, OEM MIcIg. & Sis. .......... .. 
NH Salem, OEM MkIg. & SIs. ............ . 
NM Albuquerque, HlIIlIlaIHiill .......... .. 
OH Cleveland, Five Star EICIms. ........ .. 
TX Irving, Space EIcIms. ................ . 
UT Salt lake City, Hannah+lill .......... . 
WI Waukesha, Con1lu\er & Sys. Sis. •..•• 

714-697-9319 
415-964-9300 
303-460-0602 
203-241-1612 
208-529-0671 
312-830-7711 
505-525-4983 
603-893-0009 
505-292-4098 
215-349-1611 
214-251-3636 
801-384-0606 
414-544-1411 

TRA-CON,INC.. 55 North St.. Medford, MA 02155, Tel: 617-
391-5550; ErnpL: 55; SIs. Mgr: Dan Romanow 

TRACOR FlIGHT SYSTEMS, INC., Tracor, Inc., A 
Westmark Co. 1241 E. Dyer Ad, Santa Ana. CA 02705, 
Tel: 714-662-0333, TWX: 510-801-1467 FSI HOOT; FSC 
Il10.: 68468; ErnpL: 550; SIs. Mgr: A. t,lalIamo/J. ~ 

FAX: 813-886-2794 
TRAK SYSTEMS, Dlv. TRAK Microwave Corp., 

4722 EIsenhower Blvd, Dept E-!I, Tampa. Fl 33634-6391, 
Tel: 813-884-1411,TB.EX: 52-827, TWX: 810-875-9140; 
FSC Il10.: 11185; 818. Mgr: Thomas L Roberts 
........................................... 001197-1201 

Local S8Ie8 OffIces & FIBps 
Al Hun1sVille, Magaro & Assocs. ...•..... 
AZ Phoenix, J. Smi1h Assocs. ............ . 
CA MIn VI8W, Tech MIcIg. Assocs. Inc. .••. 
CA San Diego, L L Stoekes, Inc. ........ . 
CO Parker, Howard Assocs. ............ .. 
FL Sarasota, Bass Assocs. .............. . 
GA AItan1a. Magaro & Assocs. .......... .. 
IN Ft Wayne, TX Sis. Indiana .......... .. 
Me Annapolis, Blackwood Assocs. ....... . 
MA Wayland, High-Tech Sis., Inc. ........ . 
NM Albuquerque, J. Smi1h Assocs. ....... . 
NC Raleigh, M. Lader Co. ................ . 
PA Philadelphia. RabBI Assocs. .....•..... 
TX Arlington, J. T., Houston Assocs. .•.•... 
WA Bellevue, Tasco, Inc. ................. . 
can Nepean. Ont. Norgay Entprs. ....... .. 
Can Richmond. ac., Norgay Entprs. ..•.••. 
Can Toronto, Ont. Norgay Entprs. ......... 
can WesIrnounl, Que, Norgay Entrps. ...•. 

205-862-0627 
602-267-0981 
415-968-9102 
619-452-1600 
303-841-5755 
813-922-9538 
404-451-8862 
219-489-4447 
301-268-3669 
617-853-3636 
505-345-8501 
919-848-3253 
215-922-6914 
817-265-2931 
205-453-1414 
613-723-1858 
604-275-1121 
415-234-6966 
514-932-3233 

TRANSCO PRODUCTS, INC., 1001 Flym Ad, CamarIllo, 
CA 93011-6003. Tel: 805-987-0007, TB.EX: 857579, FAX: 
805-464-0830; FSC Il10.: 62152; ErnpL: 325; SIs. Mgr: 
Jerry Fricke, Dir. of Mktg. 

FAX: 203-481-8937 
TRANSDUCERS & SYSTEMS, A Prime 

Technology Company, Twin Lakes Ad, P.D. Box 185, 
N. Branford.CT 06471, Tel: 203-481-5721, lWX: 710-452-
3092; ErnpL: 60; SIs. Mgr: J. L Jamieson ...... a·1996 

Local Sales OffIces & Reps 
CA Huntington Beach, Transducer Sys. .. . 
CA Santa Clara. Tech-Ser, Inc. .......... .. 
n. Des Plaines, Marsland Assocs. ...... . 
IN Indianapolis, Marsland Assocs.. Inc. .. . 
IA Marion, Marsland Assocs. ............ . 
MD Joppa, Electra-Tech ......... , ...... .. 
MN MinneapoUs, Marsland Assocs. .•..... 
Me) St louis, Marsland Assocs. .......... . 
NJ Hillsdale, CB Assocs. Inc. ............ . 
NY Rochester, TAE-REP ................ . 
NY Schenectady, TAE-REP, Inc. ........ .. 
NY Whitney Point, TAE-REP, Inc. ........ . 
OH Dayton, RIXAN Assocs. ............. .. 
OH Stow, Rixan Assocs. Inc. ............ . 
PA Bensalem. Electra-Tech ............ .. 
TX Houston, EIecIric ConIroI Assocs. .•... 
TX Lewisville, EIecIric Control Assocs. ... . 
VA Dumfries, Electra-Tech .............. . 
WI New Berlin, Marsland Assocs. Inc. •••. 

714-969-7690 
408-411&,1004 
312-295-2620 
317-293-5437 
319-373-0566 
301-877-0344 
612-545-4481 
314-991-1399 
201-844-8230 
715-586-8710 
607~05 
607-892-3705 
513-279-4216 
215-685-2909 
215-245-7455 
713-771-5944 
214-221-3143 
703-870-8962 
414-78!Hl611 

TRANSDUCER SYSTEMS, INC.. 1510 Delp Dr. 
Kulpsville, PA 19443, Tel: 215-256-4611, FAX: 215-255-
4214; En1>L: 310 

TRANSDUKTOR, INC. See Ulveco, Inc. 

TRANSENE, Ate. 1, Rowley, MA 01969, Tel,: 508-948-2501, 
FAX: 505-848-2206; EmpL: 21; SIs. Mgr: H. Fernino 

TRANSFORMER DESIGN, INC. 7901 W. C6nton, 
MIlwaukee, WI 53223, Tel: 414-358-5300; SIs. Mgr: Fred 
A. lewis 

TRANSFORMER TECHNOLOGIES, INC., 52 Putnam 
St.. Mt Vernon, NY 10550, Tel: 914-669-1600,FAX: 914-
665-4794; EmpL: 10; SIs. Mgr: Thomas Quaglierl 
................................................. A·S1 

TRANSICOIL, INC.. Trooper Ad, p.o. Box 99, Worcester, 
PA 1949().999O, Tel: 215-277-1300, lWX: 510-860-0132; 
FSC No.: 82686; ErnpL: 290; SIs. Mgr; P. Schoenac:ker 

TRANSICOIL INC. Penn Airborne Products. 950 
Indus1riaI Hwy. Sou1hampton, PA 18966, Tet 215-355-
3400, TB.EX: 634-759, FAX: 215-322-2194; FSC Il10.: 
2580S; EmpL: 41; SIs. Mgr: Claude Mercier 

TRANSISTOR DEVICES, INC., 274 S. SalemSt.. 
Randolph, NJ 07869, Tel: 201-381-8622; FSC Il10.: 09004; 
ErnpL: 600; SIs. Mgr: J. A. Gilson 
...... .... .. .... .............• 001358-1362, 2164-2165 

Local S8Ie8 OffIces & Reps 

IRACOR INSTRUMENTS, 6500 Tracor' La. Bldg. 27, 
Austin, TX 78725-2100, Tel: 512-929-2051, TWX: 911). 
874-1366, FAX: 512-929-2747; EmpL: 10,a00; SIs. Mgr: 

Al Huntsville, Hughes Assocs. Inc. . •• • . • . 205-533-9108 
TRANCOR. lOON. High St.. P.D. Box 907, San Saba, TX AZ ScotsdaIe, Dave Menegay & Assocs. 

76877, Tel: 915-372-8127; EmpL: 6; SIs. Mgr: WilHam F. 

Willam R Murphy; DIst. Mgr; Will Hoover 

TRACOR PAKTRONICS, Westronics, Inc., 2441 
NortheEt Pkwy. Ft Worth. TX 76106, Tel: 817-825-2311, 
800-433-2880, TB.EX: 629 00631, FAX: 817-825-1068; 
ErnpL: 30; SIs. Mgr: W. C. Preston 

Mayfield 

TRANSAMERICA DaAVAL, INC. See IMO Delaval, 
Inc., CEC Instruments Div. 

TRANSAMERICA DELAVAL, See IMO Delaval,lnc., 
Gems Sensors Div. 

AR EI Dorado, Kemp Engrg. Co. Inc. ..•... 
CA 'Bakersfield, FLW, Inc. ................ . 
CA Campbel~ SMA ..................... .. 
CA C&noga PI<, FLW, Inc. .............. .. 
CA Carlsbad. FLW, Inc. .................. . 
CA Costa Mesa, FLW Inc. ....... , ...... .. 
CO Denver, EIcorn, Inc. .................. . 

602-994-9519 
501-862-5869 
805-398-9720 
408-370-8900 
805-984-0187 
619-434-5251 
714-751-7512 
303-337-2300 

814 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 
CT Cheshire, MECO . . • . . •• . • . . . . . . .. . • . . • 203-271-()026 
GA Norcross, Hughes Assocs., Inc. ....... 404-622-1587 
GA Warner RobIns, Hughes Assocs., Inc:. 

....................................... 912-4n-1889 
Il Wheeling, Ed Joyner & Co. ........... 312-520-1200 
IN carme~ Fred Dorsey & Assoc., Inc:..... 317-844-4842 
IA Des Moines, The Beams Co. .. .. .. .... 515-255-1148 
KS Shawnee Mission, The Beams Co. .••. 913-631-0300 
MA Lexington, E F. Delfino, Inc. ........... 617-862-1118 
MA Lowel~ KIaasIng EIcIms. .............. 508-453-7272 
MA Reading, MECO ...................... 617-944-6660 
MI Ann AIbor, Ashby Assocs., Inc:. ........ 313-995-4082 
MN Bloomington, IP Sis. Co. .............. 612-881-()549 
MS Corin1h, Hughes Assocs., Inc:. ......... 601-287-2915 

PA Weslchester, Russell Assocs. .. .. ... .• 215-695-0700 
NY Bey ShOre, Russell Assocs. ••••••• •• . • 516-666-6500 
NY Morrisville, Naylor EIec. Co. .•.•..•.•.. 315-684-9620 
OH Cleveland, D. Steffen & Assocs. ....... 216-461-8333 
TX DaUas, Russell Assocs. ............... 214-699-0383 
WA Bellevue, Russell Assocs. •.•.. . . . . . . . • 206-455-3694 

TREND CIRCUITS, 44358 Old Warm Springs Blvd., 
Frernon1, CA 94536, Tel: 415-651-1150; EmpL: 35; SIs. 
Mgr: Mike Gunion 

TRENT, INC. 201 Leverlngton Ave., Philadelphia, PA 19127, 
Tel: 215-482-5000, FAX: 215-482-9389; EmpL: 55 

TRIPLE 
TRIM-TRONICS, INC. RIa 20 East, Cazenovia, NY 13035, 

Tel: 315-655-9528, FAX: 315-655-2149; EmpI.: 20; SIs. 
MgT: James E Dowd 

TRINETICS INC. 55807 CuIrant Ad., MIshawaka, IN 46545-
4899, Tel: 219-259-8535, FAX: 219-259-8552; FSC No.: 
36n; EmpL: 100; SIs. MgT: P. L Kamerer 

TRIO LABORATORIES, INC. 80 Dupont St, Plainview, 
NY 11803, Tel: 515-349-0400, TWX: 51G-221-1681; FSC 
No.: 00638; EmpI.: 80; SIs. MgT: Rlchard Frerking, Dir. 01 
Sis. &Mk1g. 

MO St Louis, The Beams Co. ............. 314-434-8448 
NJ Englewood Cliffs, Power Conversion & Control (PC2) 

TRIAC aECTRONIC SYSTEMS, INC. 87-27 Myrtle TRIONICS, INC. P.O. Box 225, St Charles, H.. 60174, Tel: 
Ave., Glendale, NY 11385, Tel: 715-441-4759, TWX: 312-232-9117, FAX: 312-232-0lI20; EmpI.: 50 

...................•..... " .•.......... 201-569-0015 221500 ASAS ATT TRIAC; EmpL: 35; SIs. MgT: VICtor 
NJ Franklin Lakes, Power Conversion & Control (PC2) 

. ........... . .... ............. ... ...... 201-848-8900 
Bo1nick 

TRIO-TECH INTERNATIONAl.., 355 ParksIde Dr. San 
NM Albuquerque, Brytech Sis., Inc. ........ 505-884-1123 TRIAD POWER SYSTEMS, See Rskars Electronics Fernando, CA 91340, Tel: 818-365-9200, TB.EX: 
NY Robum Agencies, Inc:. ................ 914-968-1016 
NY Clinton, Advanced Comps. CoIp. ...... 315-853-6438 

Corporation· 194811(TT11NTl.. SFDO~ FAX: 815-365-6210; EmpI.: 266; 
SIs. MgT: Ron Nelson 

NY Endicott, Advanced Comps. CoIp. ..... 607-785-3191 THE TRIANGLE TOOL GROUP, INC. cameron Ad., 
NY New York, Power Conversion & Control (PC2) 

....................................... 212-239-3133 
P.O. Box 1807, Orangeburg, SC 29115, Tel: 803-534-7010, TRIPLE I, See PHI Technologies, Inc. 

NY North Syracuse, Advance Components 
.. .. .. . .. . .. .. .. .. .. .. . .. .... .. .. .. .. .. 315-699-2671 

NY Northport, Data Logic SIs.............. 515-754-3333 
NY Port Jefferson Station, Power Conversion & Control 

(PC2) ................................ 516-474-5696 
NY Rochester, Advanced Comps. CoIp.... 715-544-7017 
NY ScoI1sYiIIe, Advanced Comps. CoIp. '" 716-889-1429 
NC eery, HughesAssocs., Inc:. ............ 919-467-7029 
OH Arcanum, Ashby Assocs., Inc:. .......... 513-461-2668, 

513-692-8713 
OH Lyndhurst, Ashby Assocs., Inc. ........ 216-461-0826 
OK Tulsa, Kemp Engrg. Co., Inc:. .......... 918-663-4501 
OR Portland, Topp Engrg. Sis. Corp. ...... 503-244-7265 
PA Piltsburgh. Ashby Assocs. ............ 412-343-5105 
PA Southampton, C8mpbe11 Assoc. ....... 215-322-6830 
TN Jonesboro, Hughes Assocs. .......... 615-753-2719 
TN Nashville, Hughes Assocs. .. .... .. .. .. 615-671-()9011 
TX Lewisville, Jim Hughes Co. ............ 214-221-1536, 

214-221-1538 
VA Alexandria, Dyn&-Rep Co. ............ 703-354-1222 
WA Bellevue, Topp Engrg. Sis. CoIp. ...... 205-747-5400 
WA G.-.acres, Topp Engrg. Sis. CoIp. ... 509-928-41n 

TB.EX: 57-3496; FSC No.: 30106; SIs. MgT: Herbert L Tail 

TRICON . INDUSTRIES, INC. Brazing Alloys. & 
Chemical Products Div. 5000 Chase St, Downers 
Grove, 1l60515-4012, Tel: 312-963-0220, FAX: 312-963-
0269; EmpI.: 15; SIs. MgT: T. R Boedeker 

TRICON INDUSTRIES, INC., Electromechanical 
Division, 2325 WlSCOIlSin Avenue, Downers Grove, Il 
60515-4076, Tel: 312-964-2330, FAX: 312-964-5179; 
EmpL: 280; SIs. Mgr: Robert Stevens 

TRIDAK, 1120 Federal Ad., Brookfield, CT 06804, Tel: 203-
n5-1287, TB.EX: 82009593, FAX: 203-n5-4376; EmpI.: 
20; SIs. MgT: F. C. Hero1 

TRI-DATA SYSTEMS, INC. 1450 Kifer Road, SUnnyvale, 
CA 940115-5306, Tel: 405-745-2900, TB.EX: 172282, FAX: 
4011-745-2074; EmpL: 90 

TRIDYNE PROCESS SYSTEMS, OBI Industries, 80 
Allen Ad., So. Bu~ington, VT 05401, Tel: ~73, 
FAX: 802-860-1591; EmpI.: 35; SIs. MgT: Jean Garin 

TRANSKlNETIC SYS. 110 Shewroot Ad., Canton, MA TRIGON! ADCOTECH, Dynatech, 100 S. Milpitas Blvd., 
=~hnTel: 617-825-3000; EmpI.: 17; SIs. Mgr: O. Milpitas, CA 95035, Tel: 408-948-4300, FAX: 4011-263-

9217; EmpI.: 100; SIs. Mgr: GIllY Dotzler 

TAANSMAGNET1CS. 210 Adams Blvd., Farmingdale, NY TRILOBYTE COMPUTER CORPORATION, 144n 
11735, Tel: 515-293-3100, TWX:51G-224-6420,FAX:515- catalina St, San Leandro, CA 945n, Tel: 415-895-1100. 
293-3793; FSC No.: ln55; EmpL: 44; SIs. MgT: Fred TWX: 910-35().()171, FAX: 415-895-2244; EmpL: 15 
Haber .................................... 001202-1205 

LOCBl Sales Offices & Reps 
MI Uvonia, Lowell Wendt Mk1g. .......... 313-464-2722 
MI Wyoming, Lowell Wendt Mk1g. ........ 615-531-4499 
PA Doylestown. TIS (Tech. Instr. Sis.) '" 215-345-4110 
TX Carrollton, Seeton Corp. .............. 214-380-0414 
WA Bellevue, ScIentific DYes. NW ......... 205-747-5169 

TRANSMET CORP. 4290 Perimeter Dr. Columbus, OH 
43228, Tel: 614-275-5522, 800-245-5253, TWX: 81().493-
2368, FAX: 614-275-FAXX; SIs. MgT: Ronald A 
Crossman; Dist. MgT: Amy L Holbrook 

TRANS METRICS, INC. 5325 Nalman Pkwy Ste.E, Solon, 
OH 44139, Tel: 215-245-2229, TWX: 620 332 14, FAX: 
215-245-n80; FSC No.: 6825; EmpL: 20; SIs. MgT: James 
N. Dietrich 

TRANSTECTOR SYSTEMS, INC. p.o. Box 300, Hayden 
Lake, 10 83835, Tel: 8()(Hl35-2537, TB.EX: 150-
077TRANSlECPFLS, FAX: 205-n2-9016; FSC No.: 
30992; EmpL:l50; SIs. MgT: Bruce Braskich; Dist. MgT: 
Shawn Thompson 

TRANS-TEK. P.O. Box 338, RIa B3, Eltington, CT 06029, 
Tel: 203-672-8351, TB.EX: 99207, FAX: 203-672-4211; 
FSC No.: 27109; EmpL: 40; SIs. Mgr: William R Padin 

TRAN-TEC CORP. Box 1044, Columbus, NE 68801, Tel: 
402-564-2748, FAX: 402-564-4948; EmpL: 46; SIs. MgT: 
Cliff Schroeder 

LocaJ Sales Offices & Reps 
CA Redwood City, Woodworth Co. ..•..•. 415-365-0252 
CA Tustin, Sierra-Pacific Engrg. Co. ....... 714-731-3411 
CO I..aIayeIte, Plerce-Robbins Assocs. •.•• 303-665-3296 
FL Palm BelL Gardens, Russell Assocs. •• 305-627-1503 
GA Atlanta, Russell Assocs. .............. 404-255-6422 
IN Ft Wayne, Scott EIc:Irns, Inc:. .••..•..•. 219-489-5890 
IA Hiawalha, Aid Sis. Co. ................ 319-393-6392 
MD Bel Air, Russell Assocs. ............. ,. 3OHI79-9180 
MA Wakefield, H.C. Jappe Co. . . . . .. . .. . .. . 617-245-9359 

~:'M"a. Inc. 

FAX: 209-651-0188 
TAl-MAG, INC. 8210 West Doe Ave., Vlsafla, CA 93291, 

Tel: 209-651-2222, TB.EX: (ITT) 4994462; FSC No.: 
64771; EmpL: 80 ......... Aol678-1680; 002118-2119 

LocaJ Sales Offices & Reps 
AL Huntsville, ~ Inc:. ................... 205-534-3747 
CA Laguna Hills, Electro-Venture ....•.... 714-581-9244 
CA Santa Clare, C. B. King & Assocs. ••. •• 408-988-7551 
FL Plantation, EMS,Inc. .................. 305-587-7146 
Il ArlIngton Hgts., Coombs Assocs., Inc:. 

KS Overland PI<, EP~ Inc. ............... . 
MD Usbon, W.R Harlmaier Assoc., Inc:. ... . 
MS JacI<son, ~ Inc. ................... .. 
MO St Louis, ~ Inc:. .................... . 
NH Nashue, Bell Controls ............... . 
OH Beachwood, EIcIrn SIsmasters •...•.. 
OK Tulsa, Cunningham Comps. •..•...... 
OR Beaverton, W. J. Purdy Co. .••..•...•.• 
PA Monroeville, WA Hartmaier Assoc. Inc. 

312-439-9810 
913-642-9118 
215-643-6691 
601~1 
314-962-1411 
603-882-6984 
215-831-9555 
91 B-865-3562 
503-641-9373 

. . . .. . . . . . .. . . . . . . . . . .• .. .. . • . ... • . . . • • 215-643-6691 
PA Willow Grove, WA Hartrnaier Assocs., Inc. 

• . .. . .. ... . . • . •. .. •. . . . .. . . . . . . . . . . .. . . 215-643-6691 
TX Austin, Cunningham Comps. .......... 512-255-1744 
TX Dallas, Cunningham Comps. .......... 612-454-30116 
TX Houston, Cunningham Comps......... 713-461-4197 
WI Milwaukee, Coombs Assocs., Inc. ..... 414-351-6123 

TRIMM, INC. Div. of Newton Instr. eo. 400 W. Lake St, 
Box 489,l.iber1yvi11e, 1l6OO48, Tel: 312-362-3700, TB.EX: 
728452, FAX: 312-660-3888; EmpI.: 50; SIs. Mgr: Nancy 
calkins 

TRIAD 
The e Largest 

Transformer • • 
Distributor 

in the World. 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

IMPROVED-DESIGN 
HEAT SINKS 

PRESS PACK 
HEAT SINKS 

COMPLETE LINE 
OF NATURAL AIR 

.. ~ ,? 

COMPLETE 
LINE OF 

FORCED AIR 

We fabricate heat 
sinks to your 
specifications . 
Write for 
NEW CATALOG 

tran:tec 
CORPORATION 

P.O. Box 1044 - Columbus, HE 68601 
Phone (4021 564-2748 
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TRIPLE 

6 TRIPLETT 
CORPORATION 

FAX: 419-358-7956 
TRIPLETT CORPORATION, One Triplett Dr. Bluffton, 

OH 45817-9987, Tel: 419-358-5015, 1WX: 810-490-2400; 
SIs. Mgt: Joel Weldy; Dist. Mgt: Tony AugsblJ/geI" 
...•.••.••..•..•....•.•...•.•. 1)01364-1365, 1422-1425 
LocBl Sales OffIces & Reps 

I\Z. Phoenix, Sheller-Kahn................ 602-257-9015 
CA BurlIngame, PoIach & Bensinger...... 415-697-2525 
FL DeafIeId Beach, Jack Krutek & IVlsoos. 

• . . • . . • . . . •. . . . . . .• . . . . . . . . . . • . . . . . .. . . 305-427-4202 
FL Maitland, Jack Krulek & IVlsoos. ...•.. 305-628-4837 
GA Atlanta, Millar ElcIms. .•..•..•..•...•.. 404-281-6160 
KS Olathe, SPS Assocs., Ltd. •.•....•....• 913-764-4460 
MI Grosse Point Woods, A & D EIcIm SIs. 

NJ Englewood CIifIs, Masin Esco ........• 
NY Hauppauge, Masin Esco ...•.......... 
NY Mendon, Marchsse Msrsey Barden .. . 
NC Raleigh, Millar EIcIms. ............... . 
AI lincoln, Adlims-McGregor •••••.•.•..• 
AI WEiSt WSlWIck, Adams McGregor, Inc. 

TX D8ii8S." acaRi MkiQ." inC:::::::::::::::: 
LocBl DistJibutots 

AL Binningham, BrowneII-EIectro .•.•.•..• 
AL MobIle, Brownell-Electro •..•..•....... 
I\Z. Phoenix, MstannasIer Div ............ . 
CA Glendale, Western EIcIm Supp. ...... . 
CA Irvine, Meter Craft/Larson ..•......... 
CA Los Angeles, Melermsstar Div ........ . 
CA PaIo.AIIo, Melennsster •...........•.. 
CA san Diego, Metermaster Dlv .•.....•..• 
CA Santa Clara, DynarneIron ••.•...•.•••• 
co Denver, Meter-master •.••••.•••.•••••. 
FL Hialeah, Kimball EIcIm Lab. ......... . 
FL Miami, BrowneII-EIectro ••.•. '.' •.•••.•• 
FL Orlando, BrowneII-EIectro •...••.•...•. 
GA Atlanla, Brownell-Electro •••..••.•..... 
GA Atlanla, Process Mess. Control ......• 
IL Counllyside, Pacific Incicalor ••.•.•.•• 
,Il Elk Grove Village, Meter-Makers .••.•• 
IN Evansville, EIectro-lab Svcs. ••.....•• 
IN Incianapolis, ElL InsIrs. •.. , .•...•.... 
KS Overland ParI<, Brooks EIec. •..•.....• 
LA New 0rIesns, IndL Instr. Works ...... . 
MD GaIthersburg, Pioneer/lnsl .......... . 
MD Savage, PytIronic .••.••.••.••.•.....•. 
MA Waltham, CaIibron .•..•..•..•..•.....• 
MI Ferndale, Ram Meter .•..•..•.•••..••. 
MN Minneapolis, Instr. Control .... : ...... . 
MO Stlouis, ISl Corp. .................. . 
NJ Belleville, MarshaIIlnsl ..••.....•..... 
NJ New FoundIand, HosIca Labs ••••..•.• 
NY CIarenoe, Trott ElcIms. .... ; .•..•..••. 
NY LLc., Metennod Instr ................•. 
NC Charlotte, BrowneII-EIectro •.••••••.•• 
NC Raleigh, BrowneII-EIecIro, Inc. .. ; .• , .•. 
NC Raleigh, Meter-Meterics, Dlv. of LT.R •. 
NC Raleigh, Speed Instr. Div. Ower>earbot 

OH CleVeland, Pioneer/lnsInm .•....•..• 
OH CleVeland, Weschler EIec. ... , .....•.. 
OH Deyton, Pioneer/Deyton ......•..•.•.. 
OK Tulsa, Tri-State Instr .................. . 
PA Philadelphia, Sunshine Sci. ••.••••.••• 
PA PIttsburgh, CAM/RPC ••••.••.•......• 
TN Knoxville, Brownell-Electro ....•..•... 
TN Meqlhis, BrowneII-EIectro •••.•...•.• 
TN Meqlhis, InsJrument Repair Svc. •.... 
TN Nashville, BrowneII-EIectro .•.•••..... 
TX Beaumont, Straughn EIec. ........... . 
TX Dallas, Ultra Instr; .•.•......•.•.•..•... 

313-884-1956 
201-56lHI868 
516-273-3500 
716-582-2240 
919-626-8840 
401-726-1300 

401-621-1320 
214-241-2166 

205-323-4761 
20&479-8581 
602-437-1425 
213-245-1228 
714-281-7135 
213-665-4340 
41~ 
61 ~560-4841 
406-727-6531 
303-722-5766 
305-822-5792 
305-884-3072 
305-843-6no 
404-762-5181 
404-696-7481 
312-352-3500 
312-439-5050 
812-423-5211 
317-545-1373 
913-648-3131 
504-733-8355 
301-948-2242 
301-792-0760 
617-894-6440 
313-396-6767 
612-871-2514 
314-535-5760 
201-751-1190 
201-697-6111 
716-634-8500 
718-726-4850 
704-597-1270 
919-676-6524 
919-672-5456 

919-678-4919 
216-587-3600 
216-238-2550 
513-236-9900 
918-836-0286 
215-673-5600 
412-963-1885 
615-966-3441 
901-795-6487 
901 c278-0762 
615-689-6230 
409-638-4583 
214-357-43297 

[§~~ 
BRILL 
ELECTRONICS 
(415) 834·5888 
610 E. 101h 51, Oakland, CA 94606 

.~ TRIPLETT 
.. CORPORATION 

(213) 452·8002 

Manufacturers and . Sales Offices Directory 
TX Garland, Metermaster ........ , ....... . 
TX Houston, Meters & Instrs. ........... .. 
TX Houston, Quality Instr. • ............. .. 
TX Odessa, Whitlock Instr. . ...... , .•... " 
VA RIchmond, Meter MeIrics (I.TA) ...... 
WA SeaItIe, Eichar-Rlchelds ...•.•..••.••. 
WI Milwaukee, E-M Instrs. ............... . 

214-271-5671 
713-644-1631 
713-524-0528 
915-337-3412 
804-275-1431 
206-523-7888 
414-272-7799 

TRONTECH,INC. 63 Shark Riv« Ad., Neplune,NJ On53, 
Tel: 201-922-8585, TElEX: 132445, FAX: 201-922-3903; 
EmpL:4O 

TRUUNE CORPORATION, P.o. Box 1489, ViseIIa; CA 
~1469, Tel: 2011-747-1281, FAX: ~747-11280; 

EmpI.: 85; SIs. Mgt: R W. ~ 

TRIPP-LrTE, 500 No. Orleans, Chicago, Il60610, Tel: 312- TRW LSI PRODUCTS INC. PO Box 2472, La JoIIe, CA 
~1777, FAX: 312-644-6505; EmpI.: 60; SIs. Mgt: 92036. Tel: 619-457-1000. TElEX: 897957, 1WX: 910-
Priscilla GaIgan; Dist. Mgt: Priscilla Galgen 335-1571, FAX: 619-455-6314; FSC No.: 59621; Er11lL: 

TRIRIDGE CORPORATION, 1116 W. Main Sf. leesburg, 
FL 32748, Tel: 904-728-0799 

FAX: 603-627-6025 
TRM, INc.. 401 Kelly Ave., Grenier Field, Manchester, NH 

03103, Tel: 603-627-6000; EmpI.: 40; SIs. Mgr: A BuI1s 
••...••.•.•..•..•...•.•..•..•..•......• , .•. A·1861-1864 

LocBl Sales OffIces & Reps 
CA Palo Alto, RF Assoc:. .................. 415-494-3331 
CA Santa Ana, Youngewirth & Olenick.... 714-852-0766 
MD lsurel, MiO-AtIanIic Sis. ............... 301-725-3955 
MA Chelmsford, Matrix Sis. ..•.••.....•..• 508-45~ 
NJ Kesnsburg, Reps Five •...........•..• 201-495-3625 
TX DelIas, McDonald Assoc:. ............. 214-23~ 
VA Sterling, Beacon North ................ 703-478-2460 

TROMPTER ELECTRONICS, INC., SterUng 
Holding. 31186 La Baya Dr. P.O. Box 5069, Westlake 
Village, CA 9135~5069, Tel: 818-707-2020, 1WX: 910-
494-1210, FAX: 818-706-1040; FSC No.: 14949; EmpL: 
160; SIs. Mgt: DIck Coleman; Dist. Mgr: Hap Gladish 
.................... , ..... , ...................... C·1554 

LocBl Sales OffIces & Reps 
Al Huntsville, Currie, Peek and Frazier... 205-536-1506 
I\Z. Phoenix, Aztec EiItpIs. ................ 602-944-9185 
CA Colton, Knight Co. •...••••....••..•..• 611J.452-7196 
CA Los Angeles, Knight Co. .............. 213-670-2833 
CA Santa Clara, ISG •• • • . . • . •• . • • . • . . • • . • . 408-980-1166 
CO Denver, Aztec EiItpIs... . • . . . • . . . .. . ... 303-~5285 
CT Fair1iaId, l & M IVlsoos. .. . • . • .. . • . . ... 203-334-5005 
CT Waterbury, Undelwood Sis. ........... '203-758-7566 
CT WeIhersfiaId, Undelwood Sis. ..•. , ••. , 203-583-3048 
FL MeIboume, Currie, Peek & Frazier .•.. 407-724-6795 
FL Orlando, Currie, Peek & Frazier "..... 407-855-0843 
FL Pece, Currie, Peek & Frazier ......•... 904-994-0599 
FL Tampa, Currie,Peek, & Frazier ........ 813-963-1076 
GA DulUth, Currie, Peek & Frazier .....•.. 404-497c9404 
Il Arlington Heights, BemdlIVlsoos. •.••. 312-632-0900 
IN Carmel, Berndt IVlsoos. ••..•.•...•.••. 317-844-0114 
KS Wichita, Baka ......................... 316-662-6411 
MD Lanham, Sel-Tronics .•..•.....•..•..•. 301-731-8080 
MA Lowell Undelwood Sis. ............... 617-256-8191 
MI Sterling Hgts., Geotronlx .............• 313-254-{)52O 
MN EdIna, Engineering Prods. Assoc:. ...•. 612-835-9002 
MO St Johns, Baka . •.•. .••.•.. .•. ..•.•. .. 314-4~2252 
NJ Elmwood P8rIc, l & M Assoc:. Eng. Rep. 

NM AlbuqlJEllqUe, Aztec EiItpIs. .......... . 
NY Clifton, T AE Reps. .................. . 
NY Getzville, T AE Reps. ................ . 
NY New York, l & M IVlsoos. Eng. Rep. .. 
NY Rochester, T A E Reps. .............. . 
NY WhItney Point, T AE Reps. .....•..•.. 
NC Charlolte, Currie, Peek & Frazier •..... 
NC Greensboro, Currie, Peek & Frazier .. , 
OH Richfield, Geotronlx ..............•..•. 
OH Trotwood, Geotronix ................. . 
OR Beaverton, Evergreen Mktg. Co. •.•.••• 
PA Allison P8rIc, Geotronix •.•••.••..•.••• 
PA Andalusia, l & M IVlsoos. .•... "' ....•. 
TN Smyrna, CunIe, Peek & Frazier ...... . 
TX Argyle, Milestek ...................... . 
UT Ogden, Aztec EiItpIs. ................ . 
WA Bo1heIl Evergreen Mktg. ............. . 
WI Milweukee, Berndt IVlsoos. .......... . 
Cen Markham, Onl, Components, Ltd. .... . 
Cen St lsurent, Que., Componetics, ltd. .. . 
Cen St lsurent, Que., PromaIf< EIcIms. ... . 

LocBl DistributDts 
CA Los Angeles, Knight Co. ..... , .••.••.• 
CA Santa Clara, ISG Sis. ................ . 
MD Lenham, Sel-Tronics ................. . 
MA Lowell Undelwood Sis. •.••.••.....•.. 
MN MinneepoHs, Bortech Sis. ............ . 
NJ Elmwood PI<., l & M IVlsoos. ..•.•...•. 
TX Argyle, Milestek ..................... .. 

201-797-0441 
505-282-1666 
518-371-3117 
716-668-5006 
212-243-6155 
716-588-8710 
607-692-3705 
704-848-1702 
91 ~273-6308 
216-659-6100 
513-854-5939 
503-643-8020. 
412-487-1331 
215-245-6658 
615-459-0743 
817-455-7444 
801-621-1655 
206-485-8063 
414-545-8400 
416-4~7200 

514-331-9930 
514-733-5344 

213-670-2833 
408-980-1166 
301-731-8080 
5OEI-256-8191 
612-835-9002 
201-797-0441 
817-455-7444 

290; SIs. Mgt: AI Jonas, Dlr.SIs.; Dist. Mgt: Ron Courtois 

TRW MICROWAVE. See FEI Microwave 

TRW RESiSTIVE PRODUCTS DIV. See International 
Resistive Co. 

TRW TECHNAR, INC. TRW, Inc.. 5482 Irwindale Ave., 
Irwindale, CA 91706, Tel: 81a:334-o25o, FAX: 81~ 
4781; EmpL: 500; SIs. Mgt: George R Downs 

TS PRODUCTS, INc.. 12455 Branford Sf. Bldg. 22, Arleta, 
CA 91331, Tel: 818-896-6676; EmpI.: 8; SIs. Mgt: Gene 
Samuel; Dist. Mgr: Gene Samuel ....•......... 1)02248 

LDcsJ Sales Officfls & Reps 
CA Corona Del Mer, Motion Control, Inc. .. 714-675-0211 
CA Los Angeles, TS Products, Inc. .•• ,.... 818-696-6676 
CA Montebello, TUCUl EIIQIlI. •• • • • • . • . • • • 213-728-7397 

TTE 
FAX: 213-312-1055 

TTE, INCORPORATED, 11652 w. Olympic Blvd, los 
Angeles, CA 90064, Tel: 213-478-8224; FSC No.: On66; 
EmpL: 30; SIs. Mgt: S. J. Sodaro ...... , .. A.1726-1735 

LDcsJ Sales Officfls & Reps 
MA Woburn, Cygnus Sis., Inc. •.. . • . • . . . ... 617-935-1395 
MD lsurel, csos. Inc. ••.•••••.•• ~ • ... . ••. 301-953-7864 

ITS-TElECOM TERMINAL. SYSTEMS, Box 66369, 
Los Angeles, CA 90066, Tel: 213-390-9494, lELEX: 
3715831; EmpL: 18; SIs. Mgt: L WmIers 

TUCKER ELECTRONICS, Box 461966, Garland, TX 
75046, Tel: 214-348-8800, 800-527-4642, lELEX: ~ 
1726, 1WX: 62812862, FAX: 214-348-0367;EmpI.:43; SIs. 
Mgt: Don Stabeno 

TUNGSTONE BATTERIES, INC.. 18 B1IRngs Sf. Sharon, 
MA 02067, Tel: 617-784-2000, FAX: 617-784-5583; EmpL: 
23; SIs. Mgr: William O'Connell 

TUIINIZ 
FAX: 602-744-6155 

TUSONIX, INc.. n41 N. Business P8Ik Drive, P. 0. Box 
37144, Tucson, I\Z. 85740-7144, Tel: 602-744-0400, 
lELEX: 102-299640,1WX: 310-299640; FSC No.: 59660; 
EmpI.: 800; SIs. Mgt: Robert H. Jones; Dist. Mgt: John H. 
Ohlrtch ...................•.............. A.1181, 1881 

LocBl Sales OffIces & Reps 
I\Z. Tucson, TusonIx, Inc. ................. 602-744-0400 
CA Sen Joee, Tusonix, Inc. •••••.•.•••..•. 415-657-7110 

. CA Santa Ana, Tusonix, Inc. .............. 714-833-3257 
Il Aurora, Tusonlx,lnc. .......... .•.•.••. 312-851-7180 
NY Ontario, TusonIx, Inc. ................. 315-524-7147 
NC Gresnsboro, Tusonix, Inc. .•...... . . . . . 91 ~292-4286 
TX Plano, .Tusonix,lnc. ................... 214-985-9335 

LDcsJ DistJibutots 
I\Z. Tempe. PerlsIOOk. Inc. ..•..••..•..••.. 800-255-6786 
I\Z. Tempe, m ........................... ~1-1191 

816 North American offices only. For worldwide reps & distributors, see Vol. W. EEM1989 



Manufacturers and Sales Offices Directory 
CA ChaI$worth, Tn ..................... . 
CA Milpltas, Tn ......................... . 
CA San Diego, Tn ...................... . 
CA S8nta Ana, Tn ...................... . 
CA Sunnyvale, penstock, Inc. ....•..•..... 
co Denver, Tn .......................... . 
co Englewood, Penstock, Inc. •.•...•..... 
CT Wallingford. Tn ...................... . 
FL Orlando, Tn ......................... . 
GA Norcross, Tn ........................ . 
Il Chicago, Newark EIcIms. ............ . 
IL Des Plaines, CorT1xJcon Distrs. •..•... 
IL Palatine, Penstock, Inc. .••..•.•...•..• 

818-7CJ9.1010 
408-946-55n 
619-587-4888 
714-641-9393 
408-730-0300 
303-429-6806 
303-792-0m 
203-2&4-7474 
407-859-1000 
404-662-0911 
312-638-4411 
800-345-0632 
312-934-3700 

OH Wooster, T.P.s. & Assocs. • . . . . . . . . . . . . 215-284-0871 
PA Wynnewood. Metz-Benham Assocs., Inc. 

• . •• • • • . . • . • • . . • • . • • • • • . • . . . • • •• • . • • • • . 215-895-7300 
TX Richardson, Pro eon". Sis. Co. ....... 214-669-1500 
lIT SaIl Lake Cily, West, Inc. ..•..••.•..... 801-292-8787 
WA Bellevue, Olson Tech. Sis. Corp. •...•. 205-883-n92 
WI Butler, Richmar EIctm. .•.•..•.......•. 414-781-1730 
Can Mississauga, Ont. Source EIctm . . . . . . 415-675-0830 
Can Wlmlpeg, Manitoba, Smith-Paterson & Assoc. 

· . . . . . . • . . . . . . • . . . . . • . . . • . • . . . . . . • . . . . . 204-885-1376 

LcceJ Distlibutols 
CA Cha1sworth, PeteillPassiv9 Camp., Inc. 

IN Indianapolis, Penstock, Inc. ••.•...•..• 317-784-3870 CA San Diego, Neumann EIec. .......... . 
818-341-1745 
619-695-3005 
408-998-5121 
805-495-9998 
303-843-2040 
305-385-3000 
813-885-4747 
30H195-6800 
301-997-1118 
617-273-D14O 
617-1163·8800 
518-589-4000 
515-273-5500 
515-293-2710 
914-937-7400 
515-581-2474 
513-661-naa 
513-521-11800 
513-454-1225 
503-841-1690 
214-503-1414 
214-235-9575 
214-783-7010 
205-455-2727 

MO Baltimore, CorT1xJcon Distrs. ......... . 800-428-n46 CA San Jose, Zeus Con1ls. ............. . 
MD Beltsville, Resco '" ..... , ............ . 301-937-9100 CA Westlake V~ Distel, Inc. ..•.....•...... 

Denver, IEC Integrated EIctm. ........• MD Columbia, Tn ....................... . 301-995-1331 CO 
MD While Marsh, Resco ................. . 301-529-0500 FL Oviedo, Zeus Comp. •................. 
MA Readng, CorT1xJcon Distrs. •........•. 617-94+6875 FL Tampa, In.,aIa EIcIms. •...•.....•..•. 
MA Wilmington. Tn ...................... . 508-658-4700 MD Columbia, Aztech EIcIms. ............ . 
MN Eden Prairie, Tn ..................... . 612-944-5080 MD Columbia, Zeus Con1ls. ............. . 
NJ Mt Laurel, Tn ....................... . 609-234-6400 MA Burlington. TLC EIcIms. .............. . 
NJ Teterboro, Penstock, Inc. ..••.•.....•.. 201-268-7313 MA Lexington. Zeus Con1ls. ............. . 
NY Hauppauge, Fainnont EIctm Sis. ..... . 515-231-3313 NY BohemIa, Justin EIec. ................ . 
NY Ronkonkoma, Compucon Distrs. •.•... 518-981-11810 NY H8lJIlP8I.IQ9, Jaco, Inc. ••.........•.••. 

Melville, SAl, Inc. •. , ••.•.•...••...•.•.. NY Ronkonkoma, Tn .................... . 515-737-2000 NY 
NC Raleigh, Resco ...................... . 919-781-5700 NY Port Chester, Zeus Camps. ........•.. 

OH Columbus, Tn .. ' ..................... . 614-848-5nO NY 
817-595-3100 OH 

Vailey streem. L & S EIec. ........... . 
Cincinnati, Eclipse 01 Ohio ........... . TX Fort Worth, Tn ...................... . 

WA Bellevue, Penstock, Inc. ..•........•... 205-454-2371 OH 
205-882-0291 OH 

Cincinnati, G & A Sis. .•••••••....••••• 
Dayton, Televox, Inc. .••.•...•...•....• 
Beaverton, IEC Integraed EIctm. .....• 

WA Redmond, Tn ....................... . 

TUSTIN ElECTRONICS CO. 1580 N. Kellogg Drive, 
Anaheim, CA 92807, Tel: 714-m-5800, FAX: 714-m-
5814; FSC No.: 7025-0010; SIs. Mgr: Saul Tunkelrott 

OR 
TX 
TX 
TX 
WA 

Dallas, EPIC •.....•.....••.....•...... 
Richardson, Jaco, Inc. ..••............ 
Richardson, Zeus Comps. ..•..•...... 
Bellevue, IEC Integrated EIctm. ...... . 

lWP, INC.. 2133 4th St., 1ler1<eIey, CA 94710, Tel: 415-548- ULVAC NORTH AMERICA CORPORATION. P.O. Box 
4434, TELEX: 171-267, FAX: 415-548-3073; ~L: 10; Sis. 799, 105 Yorl< Street, Kennebunk, ME 04043, Tel: 207-985-

MgT: G. Reed 2973, TELEX: 45-9045, FAX: 207-1185-4459; EmpL: 50; SIs. 

TYCO INSTR. ON. See Data Inslrs. 

TYCOR INTERNATIONAL INC. 6107-6 Street s.E, 
CeIgary, Alberta, Canada T2H 1 L9, Tel: 403-259-3200, 
TELEX: 03 825842, FAX: 403-253-0683; SIs. Mgr: Scott 
Lee, Canadian 

TYTON CORP. Box 23055, 7930 N. Faulkner Ad., 
Milwaukee, WI 53223, Tel: 414-355-1130, TWX: 91()'262-
3094, FAX: 414-355-7341; SIs. Mgr: Jim Cempion, VP Sis. 

UCCEL CORPORATION. P. o. Box 880054, Dallas, TX 
75266, Tel: 214-353-7100. TWX: 91 ().86HI990; EmpL: 
1350 

UCE, INC. 35 Rockland Ad., Nolwalk, CT 06854, Tel: 203-
838-7509, FAX: 203-838-2566; EmpL: 20; SIs. Mgr: D. 
Schmidt 

ULTIMATE TECHNLG. 5955 Jimmy Carter Blvd., 
Norcross, GA 30071, Tel: 404-242-0125, .FAX: 404-242-
6382; EmpL: 25 

ULTReNIX 
... a VISHA Y Company 

FAX: 303-242-5917 
ULTRONIX, INC., Vishay, P.O. Box 1090, Grand 

Junction, CO 81502, Tel: 303-242-D810; FSC No.: 05347; 

Mgr: Susan Zilaro; Dist. Mgr: Harold Beum 

FAX: 415-573-7562 
ULVECO, INC., 323 vintage Park Drive, Foster Cily, CA 

94404, Tel: 415-574-1100. TWX: 856446 ULVECO 
. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. A·2S02-2506 

Local Sales Offices & Reps 
AL Huntsville, BCI, Inc. .•...........••..•. 205-539-4411 
CA Arcadia, Van Gott & Assocs. .......... 818-445-9728 
CA Escondido, Van Got! & Assocs. ....... 619-468-0893 
CA Santa Clara, Gagner-Toomey Assocs.,Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-244-2200 
CO Li1Iteton, MAC .....•..•......•.•...... 303-794-4684 
CT Avon, Tom Maguire Assocs. .......... 203-873-3019 
FL Margate, EPM Corp. .....•... ,........ 305-9n-D331 
MA Norwood, Tom Maguire Assocs. ...... 617-551-D500 
MN Minneapolis, EIectro-Serv Co. ......... 612-338-3475 
NH Windham, Tom Maguire Assocs. ...... 603-432-0363 
NY Clark Mills, KLM Gerner .............. 315-853-6126 
NY Pittsford, KLM Gerner .. . ...... ........ 715-381-11350 
NY Plainview, Robert Smith Assocs. ...... 515-681-3155 
NC Charlotte, EIecIro-Rep Assocs. ........ 704-527-2530 
PA Exton, Unear SIs. ..................... 215-524-8080 
VA Richmond, Glessock Assocs. ......... 804-740-0063 
WA SeeItIe, Northmar, Inc. •...••.•...•..•. 205-524-5170 
Can Markhem, Ont. Stetron I~ Inc. .....•. 415-475-6202 

~L: 300; Sis. MgT: Bob Brown; Dist. Mgr; Danny UNADILLA ANTENNA MFG. CO~ BallardVaIe Station, 
Jagirdar ........•......................... A.2058-2061 P.O. Box 4215, Andover, MA 01810, Tel: 508-475-7831, 

Local Sales Offices & Reps 
AZ Tempe, Semper Fi Sis., Inc. .•...•..•.• 
CA Cha1sworth. Raltech , ................ . 
CA Del Mar, Chapman & Chapman ...... . 
CA Glendale, Mission Mktg. Grp. •........• 
CA Santa Clara, I Squared Inc. ..••.••.•.. 
CO Denver, West Inc. ..•.••.••••..••.•...• 
CT Bloomfield, F. S. L ..... ' ............... . 
FL St Petersburg. J.CJ. Assocs. ........ . 
IL Downers Grove, Richmar EIctm. .•...• 
IN Ft Wayne, Denton MkIg. •.....•......• 
IA HiaweIha, Ani Sis. .....•..••.•...•..•. 
MA Lowell, F.8.L ....•......•..••.•...•..•• 
MI Jackson, T.P.s. & Assocs. .•........... 
MN Minneapolis, Dunlop ConsIIs. •....•••• 
NJ Piscataway, R P. Luce & Co. •.....•.. 
NY Chappaqua, MicreI, Inc. ...•..•....•••. 
NY New Hyde PI<., R P. Luce & Co. ...... . 
NY Rochester, Fri1z Dasson ............. . 

602-73G-9553 
818-700-0933 
619-755-0412 
818-247-9110 
408-968-3400 
303-4n-al80 
203-243-3122 
813-343-2679 
312-868-0118 
219-488-0665 
319-393-6392 
617-449-7920 
517-783-1722 
612-933-9070 
201-752-8750 
914-238-4981 
515-437-4550 
715-338-1699 

FAX: 508-474-8949; EmpL: 6; SIs. Mgr: P. Janninl 

FAX: 714-523-7790 
UNGAR, Div. Eldon Inds., Inc.. 5820 Knott Ave.. Buena 

Park, CA 90620, Tel: 714-994-2510, TELEX: 4720750 
Eldon; FSC No.: 78976; EmpL: 140; SIs, Mgr: Richard 
Shivers 

LDcaI Sales Offices & Reps 
AZ T~ Rich Sis. Co. ................. 602-968-n87 
CA Gardena, Ungar Sis. Assocs. .. . . . . . . . . 213-532-6837 

UNHOLT 
CA San Clemente, Diversilech Reps. ..... 714-24G-n2O 
CA 8unnyveJe. Techworld Inc. ••.•.•.•.••. 408-291-8701 
CO Denver, Remington/USA ••..••.••...• 303-752-1988 
FL Lauderdale Lakes, PSR Technlgs. Inc. 

GA UIhIa Springs, Effective MkIg. Force .. 
HI Compton, Ungar ••.•.•.••.•..•.•.•.•.. 
Il Itsaca, L TO Technlgs. ..••..•••.•.•.•.• 
IN Irdanapolis, Robert MIIsk Co. .....•... 
MA N. R8IIIIng. Yankee Tech •.••.•.•.•..• 
MI SouIhIieId, R Milsk Co. .....•......... 
MN Mlnneepotis. Mitt Westlund Assocs. ... 
Me> St Louis, Thomas L Dowell & Assocs. 

PA York, C1essen & Doolittle Assocs. ..... 
NY Oceanside, BiItan Assocs. ..•....•..•. 
NY Orchid PI<., Devis-Callahan Co. .....•. 
OH Monroe, Wielhe & Young Assoc. •••••• 
OR Portland, Joseph V. Belusko Co. ..... . 
TX Dallas, Rich Sis. ••.••.•••..•.••.•••.•• 
TX Round Rock, Rich Sis. •••..•.••••.•.•• 
EXP Inglewood, Eldon Industries, Inc. •••.•• 

305-753-5732 
404-948-6023 
213-n4-5950 
312-n3-2900 
317-&42-3400 
508-664-D865 
313-354-3310 
612-868-5002 

314-849-4234 
717-741-1889 
516-678-6222 
715-662-5988 
513-539-7438 
503-222-4279 
214-257-D761 
512-244-0205 
213-642-n16 

UNHOL TZ-DICKIE CORP. 6 Brookside Dr. Wallingford, 
CT 06492, Tel: 203-265-3929, TELEX: 843802, FAX: 203-
265-2690; ~L: 49 

TRIRIDGE 
Over 

8.000.000 
Relays & 
Switches 
in Stock. 

The 
Largest 
Relay & 

Switches 
Distributor 

in the World. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

We stock over 1000 lines of 'quality tools 
and test equipment for telecommunications, 

computer rework and repair, electronic 
assembly. soldering and desoldering and 
more. 

W.S'JENKS&SOn~ 
1933 Montana Ave. NE 
Washington DC 20002 

Underwriters Safety over. 1,000,000 
Terminal •• 
Blocks 

in Stock. 

Over 
8.000,000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 ,(415) 835·1500 
1301 Olympic Blvd., •. 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 817 



UNIBOX 
UNIBOX, Div. of Amarax, P.O. Box 2815, Riverside, CA 

92516, Tel: 714-686-1400; SIs. Mgr" Kim [)abe 

UNICO, 3725 Nicholson Ad, Franksville, WI 5312&0505, 
Tel: 414-686-5678,1WX: 910-271-2385, FAX: 414-686-
8396; EmpI.: 250; SIs. Mgr" Joseph Glover 

UNI<ORP 

FAX: 201-674-3803 
UNICORP, 281 Cleveland St, Orange, NJ 07050. Tel: 201-

674-1700; FSC No.: 04729; EmpI.: 82; SIs. Mgr" B. Levine 
... ... ... . ... .......... .. .......... ........ Co1628-1629 

UNIMAX SWffCH CORP. See C & K/Unimax, Inc. 

UNIMEASURE, INC. 7055 N.W. Grandview Dr. Corvallis, 
OR 97330, Tel: 503-757-3158 

[§~~ 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 100h SI , Oakland. CA 94606 

( UnimaX J 
(213) 452·8002 

YOKOGAWA+ 

AUTHORIZED DISTRIBUTOR 
AND VALUF~ADDED CENTER 

~1i)SUNSHl:NE 
THESOURCEFORMETERS.TESTEQ~MENT 

1810 Grant Avenue 
Philadelphia, PA 19115 

21.5-673-5600 
FAX: 215-673-5609 

800-343-1199 
THE 

ULTIMATE TECHNICAL 
SOURCE 

Manufacturers and'Sales Offices Directory 

UNION CARBIDE CORPORATION, Industrial 
Chemicals Div., Crystal Products Dept, 9320 
Chesapeake Dr. Ste. 216, San Dlego,CA 92123, Tel: 619-
279-4500, TELEX: 695-465; E"1'll: 125; SIs. Mgt: L R 
Rothrock 

~ . 
-UrMOPOWER 
~CORPORATION 

FAX: 305-971-1837 
UNIP.OWER CORPORATION, 2981 Gateway Dr, 

Pompano Bch., FL 33069-4803, Tel: 30&974-2442; FSC 
No.: 62125; EmpL: 52; SIs. Mgt: Warren Pelers, Mgr. Tech. 
Sis. ....••.......... ;. .. .. . .. . .•..•..•..... 002120-2125 

Local Sales Offices & Reps 
AI. Huntsville, Electro-Mech Sis. .. • . . . • . . . 205-880-0592 
P;z Tempe, WesIrep ...................... 602-820-9932 
CA Anaheim, WesIrep .................... 714-527-2822 
CO Aurora, Electrodyne, Inc. .............. 303-695-8903 
CA San DIego, WesIrep .................. 619-566-6580 
CA Santa Clara, Westrep ................. 408-988-8833 
FL Ma/gale, EPM Corp. .................. 305-977-0331 
FL Orlando, EPM Corp. .................. 407-425-6149 
GA Norcross, ElecIro-Mech Sis. .......... 404-447-6478 
IL Glendale Heights, Beta Technlg. SIs. .. 312-790-9886 
IA Cedar Rapids, Delitron Co, Inc. .••.... 319-393-0075 
MD Annapofis, CMS MkIg. ................ 301-269-1898 
MA Arlington, Interstate Sis. ............... 617-646-3914 
MA Chelmsford, Interstate Sis. ............ 50&-256-2287 
MI Uvortia, Lowell-Wendt MkIg. .......... 313-464-2722 
MI Wyoming, Lowelt-WendtMktg. ........ 616-457-0900 
MN Minneapolis, Comstrand, Inc. .......... 612-788-9234 
MO Florissant, Delitron Co., Inc. ........... 314-939-0033 
MO Kansas City, Delltron Co. Inc. .... . . . . . 81&436-6445 
NJ Parsippany, HLM Assocs., Inc. ........ 201-263-1535 
NY Binghamton, Empire Tech. Assoc. . . . • . 607-n2-0651 
NY Nortport, HLM Assocs., Inc. ........... 516-757-1606 
NY Rochester, Empire Tech. Assoc. ...... 716-381-6500 
NY Skaneateles, EIJ1lire Tech. Assoc. .... 315-665-5703 
NC Raleigh, ElecIro-Mech Sis. ............ 919-790-9300 
OH Columbus, McFadden Sis. & Mktg. .... 614-761-31n 
OK Tulsa, Ammon & Rlzos ............... 916-749-6116 
PA Dresher, CMS Mktg. .................. 215-885-4424 
OR TIQ8Id, Electronic Comp. Sis. ......... 503-245-2342 
TX Austin, Ammon & Rizos • .. .. . .. . .. . .. . 512-454-6483 
TX Houston, Ammon & Rizos ............ 713-781-6240 
TX Richardson, Ammon & Rizos ......... 214-644-5591 
UT Salt Lake City, EIectrodyne, Inc. ..•...• 801-284-8050 
WA Mercer Island, Electronic Comp. Sis. .• 2lJ6.232-9301 
WI Milwaukee, Beta Technlg. Sis. ........ 414-543-6609 
Can Montreal, Que., Electro Source, Inc. ... 514-630-7486 
Can Ottawa, On!., Electro Source, Inc. ....• 613-592-3214 
Can Toronto, On!., Electro Source, Inc. ..... 416-675-4490 
Can Vancouver, B.C, Electro Source, Inc. .. 604-889-2412 

UNI-POWER HYBRIDS INTERNATIONAL, See 
Hybrids Inti. Ltd., Thick Film Div. and Hi-Q Crystals, 
Hybrids Intl Ltd. 

UNIT DESIGN, 1140 E Valencle Dr, Fullerton, CA 92831, 
Tel: 714-526-0800, 1WX: 910-25Q-0136, FAX: 714-871-
4164; EmpL: 8; SIs. Mgr: Bill Potter 

~UNITED 
CREMI-CON 

FAX: 312-640-6341 
UNITED CHEMI-CON INC., 9801 W. Higgins Ad, 

Rosemont, IL 80018, Tel: 312-696-2000, TELEX: 26-3557, 
1WX: 910-253-2964; E"1'll: 50; SIs. Mgr: R. Donham 
........................................... Ao1182-1183 

Local Sales Offices & Reps 
NJ Bellmawr, TAl Corp. .................. 609-933-2800 
AI. Huntsville, R. D. Whitesell ............. 205-863-5110 
CA EI Toro, EngHsh/Demoo Sis. .......... 714-937-3801 
CA Mountatn View, Straube Assocs. ..•... 415-969-6060 
CO Westminster. Straube Assocs. Mountain Stetes, Inc. 

.. .. .. .. .. .. .. . .. .. .. . . .. . .. . .. . .. .. .. . 303-426-0890 
FL Altemonte Springs, Semtronic Assocs., Inc. 

. .. ...... .... .. .. .. ....... .. ... ..... ... 407-1131-8233 
FL Clearwater, Semtronic Assocs., Inc. ..• 813-461-4675 
FL Fl Lauderdale, Semtronic Assocs., Inc. 

....................................... 305-731-2484 
GA Norcross, R. O. Whitesell ............. 404-449-9190 
Il Chicago, M GottliebAssocs. .......... 312-ns.1151 

IN Fort Wayne, R. O. Whitesell .. ' ... .. ... 219-432-5591 
IN Indianapolis, R. O. Whitesell .......... 317-359-9283 
IN Kokomo, R. O. Whitesell .............. 317-457-9127 
KS Shawnee Mission, Lowell Kengas & Assocs., Inc. 

....................................... 913-631-3515 
KY Peewee Valley, R. O. Whitesell ........ 502-241-1441 
MO Columbia, PnrRep, Inc. ............... 301-381-7460 
MA Hingham, Northeast Reps. ............ 617-749-8700 
MI Grand Rapids, R. O. WhHesell . .. • .. ... 616-942-5420 
MI Southfield, R. O. Whitesell .•....•..•.. 313-559-5454 
MI Sl Joseph, R. O. Whitesell.. .... ...... 61~7337 
MN Eden Prairie, Twist Co. .. .. .. .. . .. .. . .. 612-941-2040 
NY Bohemia, Aurora MkIg. ., . ..•. .. . ••.•.. 516-583-3131 
NJ Fort Lea, Caravan Sis., Corp. .......... 201-944-9555 
NY Pittsford, Franklin Sis. Corp. ....•.. . . . . 716-249-8251 
NC Greensboro, caravan SIs.............. 919-271-2668 
NC Raleigh, Tingen Tech Sis., Inc. ........ 919-679-4440 
OH CIncinnati, R. O. Whitesell............. 513-521-2290 
OH Cleveland, R. 0. Whitesell ............ 216-447-9020 
OH Columbus, R. O. Whitesell ............ 614-686-9396 
OH Deyton, R. O. WhHesell ............... 513-296-9546 
OR Beaverton, Earl & Brown .. . . • . . . . . . . . • 503-643-5500 
PA Pittsburgh, R. O. Whitesell ............ 412-963-6161 
TN Knoxville, R. O. Whitesell ............. 615-694-9476 
TX Austin, Mit-Rep ....................... 512-348-0331 
TX Houston, MIl-Rep ..................... 713-444-2557 
TX Richardson, MIl-Rep .................. 214-644-6731 
UT Salt Lake City, Straube Assocs. Mountain States, Inc. 

..... . .... ... .. ................. ... .... 801-263-2840 
WA Redmond, Earl & Brown .............. 206-885-5064 
Can Richmond Hill, Renmark EIctms. ...... 416-881-8844 

Local Distributors 
P;z Tempe, Bellinds. ..................... 602-966-7800 
P;z Tempe, EIctm. Supp. .. ... .... .. .... ... 602-258-4769 
P;z Tempe, Time EIctms. ................. 602-967-2000 
CA Agoura Hills, Time EIctms. ............ 819-707-2890 
CA Anaheim, Tome EIctms. ............... 714-93HI911 
CA Chatsworth, Passtve Tech. .. '" ..•••.• 213-882-22n 
CA Chetsworth, Tome EIctms. ............. 818-999-7200 
CA Riverside, EIctm. Supp. ............... 714-787-9220 
CA San Diego, EIcIm Supp. .............. 619-693-6222 
CA San Diego, Time EIctms............... 619-586-1331 
CA San Jose, Compass Camps. .......... 408-432-7575 
CA Sunnyvale, SAL ...................... 408-745-0800 
CA Sunnyvale, Time EIctms. .. . • . . . . . . . . . . 408-734-9888 
CA Tonance,Time EIctms. ............... 213-320-0880 
CA Tustin, Projections Unltd. ............. 714-544-2700 
CO Englewood, Nap EIctms. .............. 303-799-9898 
CO Englewood, Time EIctms. ............. 303-799-8851 
CO WheaIfIdge, Bellinds. ................. 303-424-1885 
CT Cheshire, Time EIctms. ............... 203-271-3200 
FL Altamonte SPrings, SAl. .............. 407-641-6565 
FL Fl Lauderdale, Hanmond EIctms. .... 305-973-7103 
FL Ft Lauderdale Reptron EIctms. ....... 305-735-1112 
FL Flleuderdale, Time EIctms. .......... 305-974-4800 
FL 0rIend0, Hemmond EIctms. • . . . • . . • . • • 305-649-6060 
FL 0rIend0, Time EIctms. ................ 305-641-6565 
FL Tampa, Reptron EIctms. .............. 813-855-4658 
GA Norcross, Hammond EIctms. . . .• . . • . . • 404-449-1996 
GA Norcross, Reptron EIctms. ....•....... 404-446-1300 
GA Norcross, Time EIctms. ............... 404-449-4446 
Il Chicago, Nap EIctms. ................. 312-625-6400 
IL Northbrook, Classic Camps. .......... 312-272-9650 
IL Rolling Meadows, RM EIctms. ........ 312-358-0300 
IL Schaumburg, Reptron EIctms. ........ 312-682-1700 
IL Wood Date, Time EIctms. ............. 312-35Q-0610 
IN Indianapolis, RM EIctms. .............. 317-291-7110 
MD Columbia, Time EIctms. ............... 301-964-3090 
MA Burlington, TLC EIctms. ....... : ....... 617-273-0140 
MA Hopkinton, Intelface EIctms. .......... 617-435-6858 
MA Peabody, Tome EIctms. ............... 617-53.2-6200 
MA Wilmington, J.V. EIctms................ 617-657-6523 
MA Woburn, SAL ... .. .................... 617-938-5460 
Mt Grand Rapids, RM EIctms. ............ 616-531-9300 
MI Uvonia, Reptron EIctms. .............. 313-525-2700 
MN Edina, Time Etctms. .................. 612-835-1250 
MN Minrietonka, Reptron EIctms. . • • . . . . . . • 612-938-0000 
MO Sl Louis, Time EIctms. ............... 314-391-6444 
NJ Clifton, J-Mar EIctms. ................. 201-772-6400 
NM Albuquerque, Bellinds. ........... ;... 505-292-2700 
NY E Syracuse, Time EIctms. ............ 315-432-0355 
NY Hauppauge, Jaco EIctms. .. .. . •• .. .. . • 516-273-5500 
NY Hauppauge, Time EIctms. • . . . . . . . . • • .• 516-434-3344 
NY Melville, SAL ......................... 516-293-2710 
NY Rochester, Mesline EIctms. ........... 716-546-5373 
NY Ronkonkome, Prir'ne Camps. .......... 516-737-1730 
NC Charlotte, Time EIctms. ............... 704-522-7800 
NC Greensboro, Hemmond EIctms. ... . • . . 919-275-6391 
NC Raleigh, Service Plus ................. 919-85Q-9550 
OH Dub"n, Time EIctms. .................. 614-761-1100 
OH Worthington, Repb'on ................. 614-436-6675 
OR Lake Oswego, Bellinds. .............. 503-241-4115 
OR Portland, Tome EIctms. ..... , .... • .. .• . 503-684-3780 
PA Exton, VSH ........................... 215-363-2250 
PA King of Prussia, Time EIctms. ......... 215-337-0900 
PA York, EC.L ............................ 717-646-5334 
SC Greensville, Hemmond EIctms. ....... 803-233-4121 
TX Austin, Kent EIctms. .................. 512-634-1900 

818 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 
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TX carrolllDn, 11me E1ctms. ••..........•. 214-241-7441 
TX Houston, Kent EIc1ms. .......... ;..... 713-780-7770 
TX Houston, 11me EIc1ms. • . . . . . . . . . .. . . .. 713-530-0000 
TX Richardson, Jaco E1ctms. ..........••. 214-235-9575 
TX Richardson, Kent EIc1ms. ............. 214-66&-2600 
UT San Lake City, StandaId Supp. Co. ... : 801-486-3371 
UT W. Valley, Trme E/ctmS. ............... 801-973-8181 
VT Rutland, SAL .. .. .. .. .. .. .. .. .. .. .. .. . 802-n5-7126 
WA Bellevue, Bellinds. ................... 20&-747-1515 
WA Redmond, 11me E/ctmS. .............. 206-882-1800 
WI New Berlin, Classic Comps. . . . . . . . . . .. 414-788-5300 
WI New Berlin, Nep E/ctmS. .............. 414-785-9100 
can 

UNITED B.ECTRIC CONTROLS, 85 School St, 
Watertown, MA 02172, Tel: 617-926-1000, TELEX: 92 
2445, FAX: 617-92&-2568; E~: 420; SIs. Mgr" Dave 
Williams; DIst. Mgr" George Miller 

UNITED FOAM PLASTICS, 172-0 E. Main St, 
Georgetown, MA 01833, Tel: 508-352-2200, TWX: 71(}' 
347-0315, FAX: 508-352-7169; FSC No.: 55900; EmpL: 
200; SIs. Mgr" Richard L Corrigan 

UNITED SOLDER WRAP INC, See Vector Eictm. Co. 
Solderwrap of CA, Inc. 

UNITED STATES CRYSTAL CORP,3805 McCart St, 
Fort Worth, TX 76110, Tel: 817-921-3014, TWX: 910.693-
4084, FAX: 817-923-0424; FSC No.: 52647;~: 75; SIs. 
Mgr: Jan Hendelson 

UNITED STATES SOFTWARE CORP, 14215 N.W. 
Science PIt Dr. Portland, OR 97229, Tel: 503-641-8446, 
TWX: 4993875 U S SOFTWARE; SIs. Mgr: Donald L 
Dunstan 

UNITED SUPERTEK, INC, 118 Charcot Ave, San Jose, 
CA 95131-1101, Tel: 408-922.0730, FAX: 408-922.0534; 
ErI1lL: 40; SIs. Mgr: Ms. Jo.Ann Ricci 

UNITED TECHNOLOGIES CONTROL SYSTEMS, 
131 Godfrey St, Logansport, IN 47401, Tel: 219-747-6142, 
TWX: 81(}'295-0699; E~: 3,700; SIs. Mgr: Teny Smith 

UNITED TRANSFORMER CO.:DIV. OF OPT 
INDUSTRIES INC, 300 Red School Lane, Philipsburg, 
NJ 08865, Tel: 201-454-2600, TWX: 71(}'581-2722;~: 
200 

UNITED WIRE & CABLE CORP. 425 Shrewsbury St, 
Worcester, MA 01604, Tel: 617-757-3872, FAX: 617-753-
2173; FSC No.: 51348; ErI1lL: 10; SIs. Mgr: T. P. Andrews 

UNrr INDUSTRIES, 1140 E. Valencia Dr, Fullerton, CA 
92631, Tel: 714-871-<1161, FAX: 714-871-4164; FSC No.: 
OAMM9; Ernpl: 40; SIs. Mgr: R. Usman 

UNITRACK 

UNITRACK INDUSTRIES, INC, 1372 Enterprise Dr. 
Goshen CoIp. PIt, P.O. Box 1927, Wes1 Ches1er, PA 19380, 
Tel: 215-692.oBOO; SIs. Mgr: Anna Orcutt 
........................................... 1>1114-1118 

Local Sales OffIces & Reps 
lIZ Phoenix, Finn-Pat Co. . •. . .. . . . . . . . . . .. 602-954-0301 
CA Mon1rose, Signal Entprs. .............. 818-957.0640 
CA Santa Clara, Cindel/Penrnark ......... 408-888-8331 
CO Denver, Delilron Co. .................. 303-373-0300 
FL Clearwater, Brennan Assoc. . • • . . • . • • .. 813-44&-5006 
GA Atlanta, Magaro & Assocs. ............ 404-451-8862 
IL Des Plaines, Uncoln, Hodges & Assocs. 

....................................... 312-297-3810 
IN Fl Wayne, Outman Sis. ............... 219-483-7879 
MD Baltimore, CallaS EIc1ms. ............. 301-744-n11 
MA Northboro, Henik Assoc. .............. 508-393-3127 
MI Kentwood, CA Gear Co. .. .. .. .. . .. ... 61 &-534-9449 
MN SL Paut Countrymen Assocs. ......... 612-645-9151 
NJ Basking Ridge, Churchill Assocs. ..... 201-204-0744 
NY . Larchmortt Hingston Walsh Assocs., Inc. 

.. .. . .. .. . . . .. .. . .. .. . .. .. . . .. . .. . .. ... 914-834-5781 
NY Syracuse, Lenard Co. ................. 315-479-9191 
OH Akron, Augnat Assocs. .......... .. .... 21 &-273-1211 
PA Norristown, Rivco January ............ 215-631-1414 
TX Richardson, Barry Sis. ................ 214-234.0255 
can Guelph, Ont, Hammond MIg. Co., Ltd. 

MA Billerica, MS Inserts .. '" .. .. .. .. .. ... 508-67(}'5800 
MA Northboro, Papi Supp. ................ 617-393-3127 
MA Winches1er, Rush Inds. ............... 617-729-5800 
MI Grand Rapids, 8-F EIcIm. Supp. Co. .. 61 &-459.0216 
NC Winston-Salern, Kifkman. EIc1ms....... 919-722-9131 
OH Dayton, Televox, Inc. .. .. .. .. .. .. .. .. .. 513-294-4499 
OH Warren, Rem E/ctmS. Supp. Co., Inc. .. 218-373-1300 
PA Erie, Rem EIc1ms. Supp. Co., Inc. ...... 814-453-5625 
TX Wylie, Air Quip/Robleyco ...... .... .. • 214-442-3573 

URBAN B.ECTRONICS, P. O. Box 456, Dover, MA 02030, 
Tel: 617-329-4066, FAX: 508-785-2265; ~: 50; SIs. 
Mgr: G. Utban 

URDC, Acme Electric Corporation. 7915 South 1530 
West, Box 10, Wes1 Jordan, UT 64064, Tel: 801-561-9385, 
FAX: 801-562-9004; SIs. Mgr: Leland Coleman 

U S CAPACrrOR CORP, See U S Microtek 
Components 

UNrrRODE CORP, 580 Pleasant St, Watertown, MA U C NTS 
02172, Tel: 617-926-0404, TELEX: 92-2414, TWX: 71(}' .s. OMPONE ,INC., Unltech PLC, 35 
326-6509; ErI1lL: 2,000; Sis. Mgr: LesHe Wallace; DIst. Carlough Ad., Bohemia, NY 11716, Tel: 518-589-8080, 

TWX: 51(}'228-78B6, FAX: 518-589-2437; ~: 90; SIs. 
Mgr: Ron Myers Mgr: J. Prideaux; DIst. Mgr: J. Prideaux ....... C.1555 

UNITRODE PASSIVE COMP. DIV, 11144 Penrose St, 
Sun Valley, CA 91352, Tel: 818-787-6770, TWX: 910.498-
4998; FSC No.: 59642; ErI1lL: 210; SIs.Mgr:TenyCantine 

U 
Unitron 

FAX: 214-341-2099 
UNrrRON INC, 10925 Miller Ad., Dept EE, Dallas, TX 

75238, Tel: 214-340.8800, TELEX: 882511; FSC No.: 
6130; EmpL: 75; SIs. Mgr: R. L Beutel ... 002175-21n 

Local Sales Offices & Reps 
CA Sunland, JVC Assocs. (Jim Crevier) ... 818-352-7348 
NC Charlotte, Bruster Lawing & Assocs... 803-831-1205 
VA Midlothian, Bruster Lawing & Assocs. 

804-794-3679 

UNIVERSAL AD-YU/D-F CORP, 2517 E. Norwich St, 
Milwaukee, WI 53207, Tel: 414-482-41 00; FSC No.: 90101; 
ErI1lL: 10; Sis. Mgr: Ronald Tessmer 

UNIVERSAL DATA SYSTEMS, INC, Motorola 
Information Systems Group,. 5000 Bradford Dr, 
Huntsville, AL 35805-1953, Tel: 205-721-8000, TELEX: 
752602 UDS HTV, FAX: 205-63(}.5857; EmpL: 800; Sis. 
Mgr: Tony Zalenski; DIst. Mgr: Ron Martin 

UNIVERSAL INSTRS. CORP, MECHANIZED 
ELCTRN. ASSEMBLY (MEA) DIV, See 
Mechanized Elctm. Assembly Div. Universa 

UNIVERSAL VOLTRONICS, 27 Radio Circle Dr. Ml 
Kisco, NY 10549, Tel: 914-241-1300, TWX: 71 (}'571-2142, 
FAX: 914-241-3129; EmpL: 105; SIs. Mgr: Frank Samperi 

, ................................................. 002126 

Local Sales OffIces & Reps 
MA Whitinsville, Power Factor & Assocs. .. 
MN Minneapolis, RJ. Sis. ............... .. 
PA Audubon, Holmes Assocs. .......... .. 
VA Fairfax, Schibley Assocs. ............ . 

Local DIstributors 

617-234-6415 
612-868-3661 
215-668-0636 
703-591-3008 

lIZ Phoenix, Trembly Assoc. Inc. ......... 602-967-2058 
CO Wheat Ridge, Trembly Assoc. Inc. . . . .. 303-421-8900 
IN Ossian, Science Sis., Inc. ............. 219-622-7383 
NV Las Vegas, Trembly Assoc. Inc. .....•. 702-739-9770 
NM Albuquerque, Trembly Assoc. Inc. .. . . . 505-268-8616 
TX EI Paso, Trembly Assoc. Inc. .......... 915-533-9380 
UT North San Lake, Trembly Assoc. Inc. .. 801-295-4703 
EXP London, England, Stansberry Assoc. Inl'l, Inc. 

......................................... 01-467.0535 
can Toronto, Ont, Datacomp E1ctms. ...... 41&-533-4076 

LocaI.SaIes Offices & Reps 
AL Huntsville, ALPHA MkIg. •....•........ 205-533-0786 
lIZ T9Ir1J9, EDS .......................... 602-438-1547 
CA littleton, Lanoe Sis. ................... 303-795-3800 
CA Newport Bch., Qua/Conn ............. 714-851-6465 
CA Sunnyvale, W~ Entprs. ....... 408-733-9344 
FL Orlando, Comp. Des. MkIg. .. .. .. .. .. .. 407-352-5480 
GA Norcross, Alpha MkIg. ................ 404-448-2050 
Il Rolling Meadows, Heartland .......... 312-579-9222 
IL Wood Dale, XVZ MkIg. Grp. Inc. ...... 312-584-3001 
IN Huntington, Ellet Sis. . . . . . . . . . . . . . . . . . . 219-35&-1866 
KS Overland PBIk, Spectrum Sis. ......... 913-648-8811 
MD Glen Burnie, Macrotech Assocs. Inc... 301-788-1111 
MA Tewksbury, Sequel Assocs.lnc. ....... 617-851-4010 
MI Birmingham, Forand Sis. Co. ..•....... 313-844-0087 
MS t,1eridian, Alpha t,tkIg. ................. 601-483-9306 
NJ Cheny Hilt Rep Tech .•... . . . . • . . . • . . . 605-424-9061 
NJ Wes1 CaIdweIt Grimm Siegal Assoc. .. 201-575-9300 
NY Buffalo, NRM ......................... 716-634-4300 
NJ Matawan, Shepard & Assocs. ......... 201-588-0095 
NC Matthews, Arthur Harris & Assoc. ..•.. 704-845-1085 
OH New Lebanon, J.N. Bailey & Assocs... 513-887-1325 
SC Myrtle Bch., Candor Co. Inc. . . . . . . . . . . . 803-44&-8361 
TN Qak Ridge, Alpha MkIg. ............... 615-482-4881 
TX Irving, EDS Southwest ................ 214-929-8140 
WA Bellevue, Caruso & Co. ............... 206-455-8811 
can Montreal, Que., Shelly Newman .•.•. . . 514-586-6964 

Local DIsIributots 
MA Ashland, March EIc1ms. ............... 617-881-6715 
NJ Old Bridge, B & C EIcIm. Comp.. . . . . . BOo.526-2828 
NY Bohemia, March EIctms. .............. 516-583-6000 
PA Phlladelphie, PEl Genesis . . . . . . . . . . . .. BOo.523-0727 
TX Fl Worth, TIl Inc. ................. .. .. BOo.225-5864 

mDIGITAL 

FAJ<:213-594-6091 
u. S. DIGrrAL CORP" 12371 Kensington Ad., Los 

Alamitos. CA 90720, Tel: 213-594-0094 ........ 801997 

Local Sales OffIces & Reps 
VA Roanoke, Engrg. & MkIg. CoIp. 01 VA 

703-582.0726 

Local DIstributors 
VA Roanoke, Engrg. & MkIg. CoIp. 01 VA 

703-582.0726 

USD PRODUCTS, Cooper Industries, 7300 W, Wilson 
Ave, Chicago.lL 80658, Tel: 312-867-4800, TELEX: 91(}' 
221-3474, FAX: 312-887-2211; ErI1lL: 200; SIs. Mgr: Ron 
Pitchford 

USECO DlV. Litton IneIs, 13536 SaIicoy st Van Nuys. CA 
91409, Tel: 818-788-9388, FAX: 818-709-4510; FSC No.: 
88245; ErI1lL: 100; SIs. Mgr: Peggy Slattery 

UNIVERSrrv SOUND, INC. Mark IV Industries, 13278 U.s. INSTR. RENTALS. 2988 C8rI1lUs Dr, San Mateo, CA 
Ralston, Sylmar, CA 91342, Tel: 818-362-9516, FAX: 818- 94403, Tel: BOo.B24-2873, TELEX: 349301 USIA SMT; 
367-5292; ErI1lL: 72; Sis. Mgr: JeHrey J. Pallin ~: 500 

FAX: 213-531-6217 
UPSYSTEMS, INC., Subsidiary of Chloride Power 

Elec., 16530 Garfield Ave, Paramount CA 90723, Tel: 
213-634-:0621, TWX: 91(}.34&-7814; FSC No.: 3698; SIs. 
Mgr: Dick Williams, Inside Sis. Mgr. •.•.•..•..•• 002238 

U. S. LASER CORP. 825 Windham Court North, Wyckoff, 
NJ 07481, Tel: 201-I148-92OO;~: 25; SIs. Mgr: John 
Tobin 

/~/ 
FAX: 213-374-2387 

. .. . . .. . .. .... . . .. .. .. .. .. .. .. .. . .. .... 519-822-2980 Local Sales Offices & Reps U.s. POWER CONVER11NG COMPANY IRELCO, 
Leonard V. Snow & Assocs.. 21517 Ooean, 
TO/T8J1C9, CA 90503, Tel: 213-318-9964; ~: 6; SIs. 
Mgr: Van Snow; DIst. Mgr: Torn CIaJ1< ......... C·1087; 

Local DIstributors CA San Diego, UPSystems, Inc. .......... 619-54&-4495 
CA Santa Ana a-coM .................. 714-432-6630 GA Atlanta, UPSysIems, Inc. .............. 404-768-1160 
CO Denver, Integrated E1ctms. .•..•....... 303-292-6121 IL Rolling Meadows, UPSystems. Inc. ..•. 312-981-5141 002041 
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u.s. p 
Local Sales. Offices & Reps 

CA Torrance, u.s. Power Converting/L Snow & Assocs. 
......... .................... ..... ..... 213-316-9984 

Can New Dundee, Ont, Ritz EIctms. •...••. 519-696-2616 

Local DIsI1IbuIots 
CA Redondo Bch., u.s. Power Converting/L Snow & 

Assocs................................ 213-318-9601 
CA Torrance, u.s. Power Converting/L Snow & Assocs. 

. . . .. . .. . . . . . . . . . . . . .. . .. . .. . . . . ..• . .. . 213-316-9984 
Can New Dundee, Ont, Ritz EIcIms. ..•.•.. 519-696-2616 

U.s. TERMINALS. 7502 CamaIgo Ad., Cincinnati, OH 
45243, Tel: 513-561-8145, FAX: 513-561-8755; FSC No.: 
12615; Empl: 45; SIs. Mgr: GeOrge LStepp ... Ca1557 

Local Sales OffiCes & Reps 
A2. Phoenix, Gramer & Co. ............... 602-995-9455 
FL Melbourne. Jerry Wiliams, Inc. ...•..•. 305-25!H700 
FL Melbourne, Jerry Wilfiams, Inc. •..••.•• 407-259-nOO 
IL Chicago. L-Tec, Inc.................... 312-n3-2900 
II. Itasca, LTD Technlg. .................. 312-n3-2900 
IA Cedar Rapids, J.R Sis. EIlQIlI, Inc. .... 319-393-2232 
IA Cedar Rapids, J.R SIs.Engrg.,Inc. . . • . . • 319-393-2232 

• U.S. rovo FAN, CORP. 

Over 
10.000 
Fans 

in Stock • 
The 

Largest 
Relay & 

Switches 
Distributor 

in the World. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(2131452·1229 (4151835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

FREE CATALOG 

Quality 
Delay 
Lines 

Competitive 
. Prices 

• Delay Lines (active, passive) • Trans
formers (switching type, all ferrite con
structions) • Inductors (ferrite construc
tions, powder iron). Other Specialty 
Magnetics • Military Magnetics 
USA (714) 336·3561 TLX: 910-595-
1578 FAX#(714) 337-2155 DATAN US 
LKARW 
HONG KONG 5·623858 or 5-648477 
TLX: 780-76336 DATAN HX FAX #5-
657214 

aD Datatronics 
A[). -,O',UIU'lA'v1AY'Lf(TI«( f> , 

Manufacturers and Sales Offices Directory 

FAX: 818-287-7350 
U.s. TOYO FAN CORP~ 4915 Walnut Grove Ave., San 

Gabriel, CA 91n6, Tel: 818-287-5297, lWX: 910-569-
1540; EmpL: 20; SIs. Mgt: Bruce Rockwell; Dist. Mgr: 
Bruce RockweH .......................... Ca1894-161l5 

Local Sales OffIces & Reps 
A2. Phoenix, Howe & Howe Sis. ...•.....• 602-264-7971 
CA Oceanside, Noo Rep Tech Sis. ....... 619-94HI558 
CA San Gabrie~ U.s. Toyo Fan Corp. ..... 818-267-5297 
CA San Jose, U.s. Toyo Fan Corp. ........ 408-434-1615 
CO Lakewood, Christ_Meade... .... ..... 603-232-<l287 
CT BeIhe~ Uvera-Polk Assocs. Inc. ....... 203-748-4639 
FL Winter Springs, Sunland Assocs. , . . . .. 305-365-9533 
II. Elk Grove, Paroom Inc. ............... 312-228-6360 
KS Lenexa, MicfIec Assocs. ..... .. .. .. .. .. 913-54HI505 
MD Columbia. Dalbrook Corp. .. ,.......... 301-740-4346 
MA Needham, Componen1 Technlg. ...... 617-449-8490 
MI Farmington Hills, W. R Hummon...... 313-474-0661 
MN Minneapolis, S1an Clothier Co. ........ 612-944-3456 
MO St. Louis, MidIec Assocs. ............. 314-275-8666 
NJ Madison, Livera-Polk Assocs. ......... 201-377-3220 
NY Cooperstown, FlIZelle Assocs. ........ 607-547-9333 
NY Glen Head, Livera-Polk Assocs. .. . . . .. 516-759-9300 
NC MattMws, Arthur, Harris & Assoc. .. . .. 704-845-1085 
OH Richfield, Geotronix .. .. .. .. .. .. .. .. .. . 218-659-6100 
OH Trotwood, Geotronix .. .. .. .. .. • .. .. .. . 513-252~00 
OR Beaverton, LD EIcIms. Inc. ............ 503-568-0511 
PA AUison PI<, Geotronix Inc....... ....... 412-487-1770 
PA Colmar, Dalbrook Corp. ............... 215-331-5330 
TX Houston, Zonk & Assocs. ............. 713-579-nn 
TX Richardson, Zonk Assocs. ............ 214-238-7651 
WA Snohomish, LD EIcIms. ............... 206-568-0511 
PR San1ruce, SISCO ..................... 609-726-3137 
Can Islington, Ont, Pipe-Thompson Ltd. ... 416-238-2355 

Local DIsI1IbuIots 
A2. Phoenix, Aero-Space Sou1hwest •.•.•• 602-269-5655 
CA Agoura Hills, Pacesetter EIcIms. .....• 818-991-3984 
CA Buena Park, Cypress EIctms. ......... 714-521-5230 
CA Fremont, Terrrinal Sis. Corp. .:........ 415-856-n22 
CA Santa Clara, Cypress EIctms. .•..••... 408-980-2500 
CA Tustin, Added Value EIcIms. DisIr. •.•• 714-259-8256 
CO Arvada, Denver Bela Winlronics ...... 303-431-7161 
FL Largo, L.M)an EIctms. ................ 813-566-2651 
FL Longwood, Intertec Camps. ........... 305-834-nn 
IL Elk Grove, Martec Assocs. ............ 312-956-6090 
MD Beltsville, Petricko Sis. ................ 301-1137-4960 
MA Haverhil~CordEIcIms. ....... : ....... 617-374-0100 
MI Farmington Hills, Versalron ........... 313-474-0667 
MN Fridley, Voyager EIec.................. 612-571-n6B 
NY Las Vegas. Kiesub Corp. ••. . .. .•. . .••• 702-733-3888 
NJ Corbin City. Index .................... 609-62B-404O 
NM Albuquerque, Beta1ron .. .. .. .. .. .. .. .. 505-821-1 122 
NY Elmsford, Multirneterics ............... 914-347-3666 
NY Endwel~ Pryme-Une Distr. ............ 607-748-5200 
OH Richfield, Alpha Distr. Corp. ........... 216-659-7100 
.OR Beaverton, Hansen EIcIms. ........•.. 503-842-4455 
PA Harrisburg. Cumberland Elclms. ...... 717-233-5683 
TX Dallas, Cypress EIctms. ......... .. .. .. 214-869-1435 
TX RIchardson, Zec Sis. .................. 214-869-0895 
WA BotheI~ Cypress EIctms. .............. 206-483-1144 

UTE MICROWAVE, 3500 Sunset Ave., Asbury Park, NJ 
Onl2, Tel: 201-922-1009, TELEX: 13-2461, FAX: 201-
922-0648; FSC No.: 23261; Empl: 35 

UTI INSTRUMENTS CO. 497 S. HilMew Dr. Milpitas, CA 
95035-2006, Tel: 408-945-1955, lWX: 910-339-9546, 
FAX: 408-942-0949; EmpL: 60; Sis. Mgt: C. Bruce 
McAHister 

UVP, INC. 5100 Walnut Grove Ave., P.O. Box 1501, San 
Gabriel, CA 91na. Tel: 818-285-3123, TELEX: 371 6381, 
FAX: 818-2B5-294O; EmpL: 100 

VACO PRODUCTS, 7200 McConnick Blvd., Chicago, IL 
60645, Tel: 312-8n-esoo, TELEX: 72-4431; Empl: 250; 
SIs. Mgt: BI" Redmond 

r,·~ VALHALLA 
~'A.~ SCIENTIFIC 

FAX: 619-457-0127 
VALHALLA SCIENTIFIC, 9955 Mesa Rim Ad., San 

Diego, CA 92121, Tel: 619-457-5576, TELEX: 181750 
VALHALLA SOG; EmpL: 75; SIs. Mgt: Stephen Merri" 
........ ......... . ...... .. .... ............. 1)01368-1388 

Local Sales OffIces & Reps 
AL Huntsvi"e, Currie, Peak & Frazier ..... 205-536-1506 
A2. Tempe, Barnhill Assocs. .............. 602-82O-8BOO 
CA Costa Mesa, Cutlass EIctms. •..•.....• 714-549-9358 
CA San Diego, Mesa Engrg. .............. 619-268-3500 
CA San Jose, Applied Sys. ............... 4OB-9BB-6OO6 
CA TOII'8OC8, Cutlass EIctms. .. .. .... .• .. • 213-324-7360 
CO Englewood, Barnhi" Assocs. .......... 303-799-8999 
FL Orlando, Currie, Peak & Frazier ....... 407-855-0843 
FL Tampa, Currie, Peak & Frazier ........ 813-968-2480 
FL W. Melboume, Currie, Peak & Frazier 

. . . . . . . . . . . . . . . . . . . . . . •. . . . . . . . . . • . . . . . 407-724-8795 
GA Norcross, Currie, Peak & Frazier .. .. .. 404-44!1-7662 
IL Arlington Hgts., CornIel Midwest Co. .. 312-392-4040 
IN Indianapolis, ComteI Midwest Co. ..... 317-253-1681 
IA Cedar Rapids, Delltron Co., Inc. ....... 319-393-0056 
MD Lanham, SeHronics .. ...... .. ........ 301-731-6060 
MA Hokinton, Eastern Sys. '" ...... ....... 508-435-2151 
MI Farmington Hills, Carter, McCorrric & Peirce (CMP) 

....................................... 313-4n-nOO 
MN Minneapolis, Sector Engrg. .. .. ........ 612-593-1809 
MO Florissant. Delltron Co., Inc. ........... 314-839-0033 
MO Kansas City, Delltron Co., Inc. .. . • . . • .. 816-436-6445 
NY Wantagh, BYTEC ..................... 516-781-7400 
NM Albuquerque. Barnhi" Assocs. ........ 505-299-7856 
NY Hamburg. Labtronics ................. 716-648-0107 
NY "ion, Labtronlcs....................... 315-895-7135 
NY Kirkwood, Labtronlcs ................. 607-n5-3739 
NY Syracuse, LabtronIcs ................. 315-455-7314 
NC Bakersville, Currie, Peak & Frazier .••. 704-688-4371 
NC Greensboro, Currie, Peak & Frazier ... 919-373-0380 
NC Matthews, Currie, Peak & Frazier ..... 704-846-1702 
OH Berea, Carter, McCorrric & Peirce (CMP) 

..... .. ....... ....... .. .... ............ 216-828-0400 
OH Englewood, Carter. McCorrric & Peirce (CMP) 

.. .. . .. .. .. .. .. .. .. .. .. .. . .. .. •• . . .. .. . 513-83&0951 
OK Tulsa, Barnhi" Assocs. ................ 918-744-6535 
OR Portland, WesIcon, Inc. ............... 503-263-0132 
PA Philadelphia, Robert Meyers Assocs. .• 215-224-1683 
PA Pittsburg. Carter, McConnic & Peirce (CMP) 

.. .. . . .. .. . .... . . .. .. .. . .. .. .. .. .. .. • ... 412-826-3600 
TX Austin, Barnhill Assocs. ............... 512-451-<l217 
TX Houston, Barnhill Assocs. ...•.... . . . .. 713-56D-B007 
TX Houston, Barnhill Assocs. .. .. .. .. .. .. . 713-444-1733 
TX Richardson, Barnhi" Assocs. ........•. 214-231-2573 
TX San Antonio, Barnhi" Assocs. ......... 512-694-5575 
UT Murray, Bamhi" Assocs. .............. 801-262-3000 
VA Hampton, Sal-Tronics ••. ; .. .. .... .... • 604-827-6308 
Wi New Berlin, CornIeI Midwest Co. ...... 414-544-8042 

VALIDYNE ENGINEERING CORPORATION, B626 
Wilbur Ave., Northridge, CA 91324, Tel: 81B-6B6-2057, 
TELEX: 65-1303, FAX: 81B-BB6-6512; Empl: 200 

VALLEY ELECTROMAGNETICS, p.o. Box 131, Spring 
Valley,lL. 61362, Tel: 815-664-2348, FAX: 815-683-1112; 
EmpL: 100; SIs. Mgt: A Petak 

VALOR ELECTRONICS. 6275 Nancy Ridge Dr. San 
Diego, CA 92121-2245, Tel: 619-458-1471, TELEX: 
653406 VALORSD, FAX: 619-458-0875; FSC No.: 15003; 
EmpL: 600; SIs. Mgt: Nick Freyling 

VALOR POWER SYSTEMS DIY. Valor Electronics. 
6275 Nancy Ridge Dr. San Diego, CA 92121-2245, Tel: 
619-458-1471, FAX: 619-458-0875; FSC No.: 58999; 
EmpL: 350; SIs. Mgt: Brad Rogers; Dist. Mgr: Nick 
Freyling 

VALPEY-FISHEA:MATEC CORP, 75 Sou1h Sf, 
Hopkinton, MA 01748, Tel: 508-435-6831, TELEX: 94-
8332. FAX: 508-435-5289; FSC No.: 5955; EmpL: 120; SIs. 
Mgr: Donald Elliott;· Dist. Mgt: John Pimentel 

VAMISTOA CORP. 115 Industrial PI<, Sevierville, TN 
37862, Tel: 615-453-0001,lWX: 810-57D-4931, FAX: 615-
453-C003; FSC No.: 56856; EmpL: 53; SIs. Mgr: John 
Farry, Sis. Mgr.; Dist. Mgt: Ken Suit, Dist SIs. Mgr. 

VANGUARD ELECTRONICS CO. 1480 W. 178th St, 
VACTRONIC LAB. EQUIP. INC. 160 Wilbur Place, Gardena, CA 90248, Tel: 213-323-4100, FAX: 213-329-

BohemIa, NY 11716, Tel: 516-567-G52O, FAX: 518-567- B427;FSC No.: 03550; Empl: 250; SIs. Mgt: T. A 
0684; Empl: 30 Crawford; Dist. Mgt: T. A Crawford 
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Manufacturers and Sales Offices Directory 
VANGUARD RELA V CORP. 333 Strawberry Field FId., V ASAK INOS., INC. 27 CleVeland St, Valhalla, NY 10595, 

WaJWick, RI 02886, Tel: 401-732-0700; SIs. Mgr: Fred Tel: HIOO'67-YASAK, FAX: 914-761-5009; Empl: 10; SIs. 
Pestana Mgr: John Vasal< 

VANN INSTRUMENTS, INC. 1046 Vassar N.E, VCH INCORPORATED,. Chicago Miniature, 1080 
Albuquerque, .NM 87106, Tel: 505-265-2498; Sis. Mgr: Johnson Drive, Buffalo Grove, IL 60089, Tel: 312-459-
Michael E. Vann 3400, TWX: 91()'221-5445, FAX: 312-459-2708; FSC No.: 

71744; Empl: 52; Sis. Mgr: Jim Flanagan 

VARIAN, CONTINENTAL B..ECTRONICS DIVISION, 
P.O. Box 270879, Dallas, TX 75227, Tet 214-381-7161, 
lELEX: 73-398, FAX: 214-381-4949; FSC No.: 52151; 
EmpL: 500; Sis. Mgr: R L Floyd, Domestic Broadcast 

VARIAN CANADA, INC. Microwave Div.45 River Drive, 
Geexgelown, ON, Canada L7G2J4, Tel: 416-8n-0161, 
lELEX: 069-7502, TWX: 610-492-2641; FSC No.: 02845; 
Empl: 350; SIs. Mgr: George C. Plhak 

VARIAN MICROWAVE EQUIP. DIV. Varian Assocs., 
Inc. 3200 Patrick Henry, Santa Clara, CA 95054, Tel: 408-
496-6273, lELEX: 51 ().601-5674 MEDSC, TWX: 348476, 
FAX: 408-496-6235; FSC No.: 59782; EmpL: 300 

VARIAN TEMPE B..CTRNS. DIV. Varian Assocs., 615 
S. River FId., Tempe, I\Z. 82581, Tel: 602-968-6790, FAX: 
602-894-5381; Empl: 175; SIs. Mgr: Douglas Kim 

VARITRONIX, See VL Electronics 

VARO ELECTRON DEVICES:AN IMe INOS. CO. 
2203 W. WalnutSt, Garland, TX 75046, Tel: 214-487-4129, 
TWX: 91()'86().5093, FAX: 214-487-4265; FSC No.: 
2nn;Multiple; Empl: 600; SIs. Mgr: Russ Lyons 

VARD QUALITY SEMICONDUCTOR, 1000 N. Shiloh 
FId., Garland, TX 75040, Tel: 214-487-4300, lELEX: 
6629276, FAX: 214-487-0406; Empl: 550; SIs. Mgr: 
Chartie Merz; Dist. Mgr: Mike Hawkins 

VARTA BATTERIES, INC., 300 Executive Blvd., 
Elmsford, NY 10523, Tel: 914-592-2500, TELEX: 996-548, 
FAX: 914-592-2667; SIs. Mgr: Paul Silliman ... 001533 

Local Sales Offices & Reps 
AL Athens, EMF .................. .. .. .... 205-233-2947 
CA Norwalk, Ed RiversAssocs. ........... 213-668-1471 
CA San Mateo, Stewart Fullerton Assocs. 

....................................... 415-57()'7666 
CT Cheshire, Sci. Camps. ................ 203-272-2963 
MD Ellicott City, Technlg. Sis. ............. 301-461-7802 
MO St Charles, Uvera-Polk ............... 314-946-8500 
N.J Madison, Uvera-Polk ................. 201-3n-3239 
NY Glen Head, Uvera-Polk ............... 516-759-9300 
NC UINngton. EMF ........................ 919-893-3650 
OH Beachwood, Thompson & Assocs. .... 216-831-6277 
OH Dayton. Thompson & Assocs. .... .. .. . 513-435-n33 
OR Portland, VMI ......................... 503-252-5197 
PA West Chester, TCA Assocs. ...•.•... " 215-353-2022 
TX Richardson. Comp. Technlg. .......... 214-783-8831 
WA Redmond, VMI .... .. .. .. .. .. .. .. .. .. .. 206-882-2999 
Can Mississauga, Ont. K.C. Sis. & MkIg. ... 416-826-5435 
Can Mississauga. Ont. Nica Power Battery Corp. 

..•..•.............•..•.....•...•..•... 416-828-7100 

Local Distributors 
I\Z. Phoenix, Specific Energy Corp. ....... 602-433-0288 
CA La Mirada, Energy Dves. .............. 213-921-an5 
CA MIn. View, Energy Sis. ................ 415-969-0800 
CA San Jose, Rose EIctms. .............. 408-263-9700 
CA Van Nuys, Nesco, Inc. ................ 818-781-0505 
CO Englewood, Indl EIcIms. .•......•..... 303-894-9444 
FL Altamonte Springs. TNA Tech-Inc. ... 305-767-2411 
GA Uthia Springs. EMF ................... 404-946-6023 
GA Marietta, Synergistic Batteries ••..•.•. 404-973-2220 
HI Honolulu, Pacific Energy Dves......... 808-737-2021 
IL Donwers Grove, Telecommunications Dves. 

....................................... 312-971-3460 
IL Downers Grove, Jabro Batteries, Inc. 

IL Mt Prospect, Johnson Assocs. •....... 
II.. Schaumburg. Varta Batteries ........ . 
MD Beltsville, Mark EIcIms. .............. . 
MA Sharon, Adcour ...................... . 
MI Uvonie, LWC Dists., Inc. ............ .. 
N.J Buller, Access DisIrs. ................ . 
N.J Clifton, Engrd. Assemblies .......... .. 
NY Elmsford, Energex Sys. Corp. ........ . 
NY Mt Kisoo, Multiplier IneIs. ............ .. 
NC Wmston-Salem, Progressive Technlgs. 

312-964-9358 
312-398-5159 
312-310-4437 
301-595-5040 
617-784-8123 
313-464-noo 
201-492-0B08 
201-340-06Q0 
914-831-1383 
914-699-0990 

.••••.•.•.•..•...•......•..•..••.•..... 919-781-1375 
OR Aloha, EIctm Concept ................ 503-642-9715 
TX Spring, Battery Pak Sis. & SVc. ........ 713-367-9393 
TX StaIIon:t. S.W. EIctms. ................. 713-24().4ooo 
WA AedmoncI, Energy Sis., Inc. .. . . . • . . • . .. 206-883-2343 
Can MisSissauga. Ont. NICA Power Battery Colll 

....................................... 416-828-7100 

~LS~E[;. 
ELECTRONIC COMPANY 

FAX: 818-365-5718 
VECTOR ELECTRONIC CO., INC., 12460 Gladstone 

Ave.. Box 4336, Sylmar, CA 91342, Tel: 818-385-9661, 
lELEX: 269303; FSC No.: 82893; Empl: 95; Sis. Mgr: 
Norm Brunell; Dist. Mgr: J. Forman 
........................ C.1121, 1722-1723, 1727-1728 

For Vector EIcIms.' sales offices and reps. in all other 
states- 800-423-5659. 

Local Sales Offices & Reps 
CA Milpitas, R & 0 EIctm Parts ........... 408-282-7144 

Local DistJibutors 
AL Birmingham. Ack Radio Supp. Co. ...• 205-322-0588 
AL Huntsville, Allied EIcIms. Inc. ........ 1-a00-433-57oo 
AL Huntsville, Mock EIcIms. Inc. •. . . . . . . . . 205-539-2401 
AL Huntsville, PIoneer Technlgs. ....••... 205-837-9300 
AL Huntsville, W & W EIctms. Inc. •.•....• 205-534-0376 
I\Z. Phoenix, Oatis Elctms. ................ 602-275-2885 
I\Z. Phoenix, EIctm Supp. ................. 602-276-1199 
I\Z. Phoenix, TrHek Inc. .................. 602-371-0860 
I\Z. Tempe, Clrcuij Specialists ............ 602-966-0764 
AA Little Rock, Carlton Bales ............. 501-562-9100 
CA Anaheim, R&D EIcIms. .. .. .. .. .. .. .. .. 714-n3-024O 
CA Belmon~ Jameco ..................... 415-592-6718 
CA Buena PI<, Cypress EIcIms. ........... 714-521-5230 
CA Canoga PI<, Sandy's EIec. Supp. ...... 818-346-8353 
CA Chatsworth, Priority 1 Elctms. .. ....... 818-709-5111 
CA Costa Mesa. Dow Radio .............. 714-645-6448 
CA Costa Mesa. Marvac EIcIms. •..•. . . ... 714-65()'2OO1 
CA Costa Mesa. Powell .................. 714-754-1717 
CA Fremont, Allied EIcIms. ............... 415-nO-OS90 
CA Fremont, Fry's EIcIms. ................ 415-n0-3797 
CA Fullerton, Orvac Elctms. .............. 714-871-1020 
CA Gardena, Cal Switch.................. 213-n()'2330 
CA Hollywood, Vale EIcIms. .............. 213-465-3186 
AL Huntsvilla, Powell EIcIms. ............• 205-539-2731 
CA Inglewood, Newark EIcIms. .•.......•• 213-B7().Q020 
CA Irvine, Priority 1 EIcIms. ............... 714-66().1411 
CA Los Angeles, ITC EIcIms. ............. 213-388-0621 
CA Milpitas, lack EIcIms. .. .. .. .. .. .. .. .. • 408-942-5432 
CA Daktand, Brill EIcIms. ................. 415-934-5888 
CA Pasadena, Empire EIctm Disl ........ 213-681-2711 
CA Riverside, EIctm SUpp. ............... 714-787-9220 
CA Sacramento, Zack EIcIms. ............ 916-389-1786 
CA San Diego, Cypress Elclms. .......... 619-535-0011 
CA San Diego, EIctm Supp. .............. 619-693-8222 
CA San Diego. Shanks & Wright .. . . . . . . .. 619-239-0176 
CA San Diego. Westem Radio EIctms. .. . • 619-266-4400 
CA San Francisco, Zack EIcIms. .... .. .... 415-626-1444 
CA San Jose, EIctm Supp. ............... 408-297-3726 
CA San Jose, Powell Elctms. •.•••..••••.• 408-943-9020 
CA San Jose, Quernenl EIcIms. ..••...•..• 408-998-5900 
CA San Mateo, NewarkEIcIms. .. .. .. .. ... 415-571-5300 
CA Santa Ana, Advanced Computer Prod. 

....................................... 714-5ss-aB13 
CA Santa Clara, Active ................... 408-727-4550 
CA Santa Clara, Cypress EIcIms. •.•..•..• 408-98().2500 
CA Santa Clara, Hailed Specialties ....... 408-732-1573 
CA Santee, Mouser Corp. ................. 619-449-2300 
CA Sunnyvale, Abacus Elctms. Co. . .•.•.• 408-732-2000 
CA Sunnyvale, Fry's EIctms. .............. 408-733-0115 
CA Thousand Oaks, Pace EIctm ......... 818-497-7515 
CA Tustin, Allied EIcIms. Inc. ............. 714-669-4190 
CO Den_, Newark EIctms. .............. 303-757-3351 
CO Englewood, Shelley/Ragon ........... 303-782-0670 
CT Danbury, Pilgrim EIec. Inc. . . . . . . . . . . . . 203-792-7274 
CT Greenwich, WISe Conips. Inc. •..•..•.• 203-531-4880 
CT Harnden, Allied EIcIms. ............... 203-248-8900 
CT Norwalk, Pioneer Stand. Ek:bns. Inc. .. 203-853-1515 
CT S. Windsor, Car-L.ac EIctms. .......... 203-282-0631 
CT WalNngIord. Sager EIec. Supp. Co. ...• 203-265-4600 
FL Altamonte Springs. Pioneer Tech. Sis. 

....................................... 407-a34-9090 
FL Ft Lauderdale, Pioneer Technlg. ...••• 305-428-88n 
FL Ft Lauderdale, Powell EIcIms. .••..••. 305-484-83n 
FL FtLauderdale, SouIheasIem Elect. Inc. 

....................................... 305-583-4131 
FL Miami EIctm Equip. .................. 305-871-3500 
FL Pompano Bch., Peerless Radio Corp. 

.............. , ......................... 305-973-4141 

VECTOR 
GA AIIanIe, Jack Spears EIcIms. .......... 404-237-4531 
GA Norcross, Allied EIcIms. Inc. ......•.•. 404-3n-3555 
GA Norcross, Newark EIctms. •.•...•...•. 404-448-8500 
GA Norcross, PioneerTechnlgs. .......... 404-448-1711 
IL Bensonville, GBL Goold EIctms. 

........................ 312-86().7171:800-323-6839 
IL ~ Klaus RadIo,lnc. ......... 217-356-1856 
IL Chicago, Newark EIctms. ........... ,. 312-784-5100 
Il Chicago/ElgIn, Ailed EIcIms. ......... 312-897-a200 
IL Palatine, OHM EIcIms. ................ 312-359-5500 
IL Peoria, Klaus Radio .................. 309-691-4940 
IL Schaumberg. Newark EIctms. ......... 312-31()'89BO 
IN Fl Wayne. Bell Inds. .................. 219-423-3422 
IN Indianapolis, Bellinds. ................ 317-875-8200 
IN Indianapolis, Meunier EIcIms. ......... 317-635-3511 
IN IndianapoHs, Newark EIctms. . . . . . . • . . • 317-a72-7070 
IA Cedar Rapids, Dee EIcIms, Inc. ....... 319-385-7551 
KS Overlend Park, Newark EIctms. ....... 913-6n-0727 
KY Louisville, Peerless EIec. Equip. •.•••.• 502-637-7674 
Me Baltimore, ASI EIctms. ................ 301-265-5100 
MD Baltimore, Rasco/Baltimore .......... 301-529-0500 
MD ColumbIa, Newark EIcIms. ............ 301-964-4482 
MD Columbia, Powell EIcIms. Inc. ..•. . . . .. 301-995-a41 0 
MD Geilhersburg, Pioneer Technlgs. .••... 301-921-0e60 
MD RockvIlle, CapItol Radio Whlslrs. ...... 301-aB1-2270 
MA Boston, Active ........................ 508-386-8899 
MA Hingham. Sager EIec. Supp. Co. ...... 617-749-6700 
MA Lexlngton. Pioneer Inc................. 617-a61-92OO 
MA Lynn, Land EtcIm. Supp. .............. 617-592-2220 
MA Milford, Car-L.ac EIcIms. .... .......... 617-478-7797 
MA Needham. Cronin EIctms. ............. 617-449-5000 
MA Needham. YDI EIcIms. Corp. .......... 817-449-1005 
MA Norwood, Gerber EIcIms. ............. 617-769-6000 
MA Westborough, Powell EIcIms. ......... 508-366-6100 
MA Wocester, Newark EIctms. ............ 508-756-0702 
MI Ann Arbor, Wedernyar Elect. Supp. .... 313-865-8611 
MI l.an$ing, Wedemeyer EIec. Supp. .•.•. 517-464-9047 
MI Uvonia, CheIsalAS Div. .............. 313-525-1155 
MI Uvonia, Pioneer SId. .................. 313-525-1 BOO 
MI Oak PI<, Newark EIctms. .............. 313-967-0800 
MI Southfield, Newark EIcIms. ........... 313-557-a227 
MN MlnneaporlS, Acme EIctms. Inc. .•...•. BOo-328-0270 
MN Minneapolis, Newark EIcIms. ......... 612-331-6350 
MN Minneapolis, Shelley/Ragon Inc. ...... 612-642-2828 
MN St Paul, Gopher EIctms. .............. 612-483-3322 
MN Thief River FIs, Digi-Key Corp. ........ BO().344-4539 
MO Kansas City, EIcIms. Supp. ........... 818-931-1321 
MO Maryland HgIs., Chelsea EIcIms. ...... 314-426-4500 
MO St Louis, Gateway EIcIms. " . • . • • . • . . . 303-458-5444 
NH. Salem, Sager EIctrL ................... 603-898-1348 
N.J Camden, GAS Co. .................... 609-964-8580 
N.J E. Hanover, Slate EIctm Parts Co. .... 201-887-2550 
N.J Englewood, Powell EIcIms. ........... 201-a94-oBOO 
N.J Kenilworth, Federaled Purchaser •.•.. 201-272-0505 
N.J Mt Laurel, Active ..................... 609-273-2700 
N.J Mt Laurel, Future EIcIms. ., •.. , .. .•... 609-n&-7600 
N.J Pennsauken, Rasco .................. 609-662-4000 
N.J Pine Brook, Pioneer Stand. EIctm..... 201-575-3510 
NM Albuquerque, EIctm Parts Co. ........ 505-293-8161 
NY Binghamton, Pioneer EIctms. ......... 607-722-9300 
NY Bohemia, Car-Lee EIctms. •..•.•.•.•... 516-567-4200, 

BOo-645-1192 
NY Buffalo, Newark EIcIms. .............. 716-a92-4321 
NY Buffalo, SUmmit Dists.1nc. ............ 718-887-2800 
NY Commack, Car-L.ac EIcIms.;NY Branch Sis. Off. 

......................... 516-493-0556,800-7 
NY Hauppauge, BroadIine EIctm DisI. .... 516-231-4100 
NY Hempstead, Davis EIcIms. ............ 516-483-9200 
NY LL City, H. L Oatis .................... 718-381-1100 
NY Lynbrook, Peerless Radio Disllnc. ... 516-593-2121 
NY Mlnecla, Allied EIctms. Inc. ............ 516-248-2360 
NY Rochester, Simcona EIcIms. .......... 716-328-3230 
NY Rochester, SUnvnil Dists. Inc. ......... 718-334-8110 
NY Ronkonkoma, Arrow EIcbns., Inc. ..... BO().932-n69 
NY Woodbury, Pioneer Stand. EIec. ....... 516-921-a7oo 
NC Cary, Powell EIctms. .................. 919-467-1212 
NC Charlotte, PioneerTechnlgs. .......... 704-527-a188 
NC Raleigh, Allied Elclms.1nc. ............ 919-876-5845 
NC Raleigh, Southeastern EIctms. ........ 919-828-2311 
OH Akron, Akron Elect. SUflIlInc. ......... 216-762-8818 
OH Cincinnati, Hughes Peters Inc. ........ 513-351-2000 
OH Cleveland, Pioneer Stand. EIec. ....... 216-587-3600 
OH Columbus, Hughes Peters Co. ........ 614-294-5351 
OH Columbus, Wedemeyer Etec. Supp. ... 614-436-9600 
OH Dayton, Pioneer-Dayton .............. 513-238-9900 
OH Dayton, SIoIIs-Friedman Co. .......... 513-298-5555 
OR Beaverton, Almac EIctms. ..•.•.•.•..•. 503-629-8090 
OR Beaverton, Norvac EIctms. •.••••• " ••• 503-644-1025 
OR Portland, Radar EIec. Co. ............. 503-232-3404 
PA Drexel Hil~ Kass EIctm Dis!. •.•.•...•• 215-449-2300 
PA Harrisburg, Cumberland Elecl.lnc. .... 717-232-9715 
PA Horsham, Pioneer TechnIgs. .......... 215-674-4000 
PA McKean; Advacorn, Inc. ............... 814-476-7n4 
PA Philadelphia, Powell EIcIms. .......... 215-385-1900 
PA Pittsburgh, Pioneer SId. ............... 412-782-2300 
PA Reeding, Bartley EIcIms. .............. 215-376-7451 
PA Willow Grove, AESCO EIctms. ........ 215-659-4575 
SC Charleston, ~ IndL Etec. ••••.• 803-722-2634 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 821 



VECTOR Manufacturers and Sales Offices Directory 
TN Nashville, cartton Bales .•.•••.•.••..• 615-24+3562 
TX Austin, PIoneer SId. ....•.............. 512-835-4000 
TX DaJIas, HanIson Equip. Co., Inc. ....•.. 214-239-2750 
TX Dallas, OIf-1he-Shell Corrps. .......... 214-247-0052 
TX EJ Paso, IdeaIlndL EIec. .•............ 915-779-6647 
TX Ft Worth, Allied EIcIms................ 817-336-5401 
TX Garland. Newark EIcIms. .•..•........ 214-494-5911 
TX, Houston, Newark EIcIms. . ............. 71~ 

VEKTREX ELECTRONIC SYSTEMS, INC, P.o. Box 
490, in1lerial Bch., CA 92032, Tel: 619-753-0408; FSC No.: 
OBV42;~:5 

VELMEX. INC.. P. O. Box 38, East Bloomfield, NY 14443, 
Tel: 71fH157-8151, 800-642-6446, FAX: 71fH157-8153; 
~: 30; . SIs. Mgr: R. Yurick 

Local S8Jes 0fIi0es & Reps 
AZ. I";ountaln Hills, HaIbar Assocs. .•...••. 802-837-2464 
CA Glendale, HaIbar Assocs. .....•....•.. 819-246-8263 
CA MIn VIeW, Weslech Sis. ...•.••.••.••. 415-961-1422 
CO Wheat Ridge, WIIIJ9IIIII8Il Assocs. .... 303-423-1020 
CT North Haven, Kitchen & Kutchin •.•.•. 203-239-0212 
FL Madeira Beech. Mackay, Smith & Assocs, Inc. 

....................................... 813-393-7144 
TX Houston, PIoneer SId. . . • . . .• ... . • . . . . . 713-988-5555 
TX irving, Powell EIcIms. ................. 214-55C>0547 

VELONEX. 560 Robert Ave., Santa Clara, CA 95050, Tel: FL Orlando, Mackay Smith & Assocs. •... 305-423-4353 

TX Mansfield, Mouser EIcIms. ...•.•...... 817-483-4422 
TX Richardson, OIf-th&-Sheil Comps...... 214-238-0808 

40&-727-7370, FAX: 40&-727-()389; E~: 40; SIs. Mgr: GA Dunwood, Ken Reby .................. 404-398-5848 
Kevin M. Colley ................................ 001421 H.. PaIentine, Technology Sis. ............ 312-891-8600 

MA Burlington, Kitchen & Kulchin ......... 617-229-2680 
TX StaIIord, HanIson Equip. Co. .......... 713-879-2600 
lIT Salt Lake City, Kimball EIcIms. Ine. ••.. 801-328-2075 

VELONEX. 6551 Loisdale Ct, Ste. 322, Springfield, VA MO St Louis, Rush & West .•..........•.. 314-965-3332 

lIT Salt Lake City, Stand. Supp. ......... 1. 801-486-3371 22150, Tel: 703-922-8005, FAX: 703-922-8007 NJ Cheny Hil~ !.anson Assocs. ..••....•.. 809-424-4670 

VA Arlington, Arlington EIec. Whlslrs. •.••• 703-524-2412 
VA Norfolk, Priest EIcIms. ................ 804-855-0105 
WA Bellevue, Active ...........•.......... 206-881-8191 
WA Bellevue, AImac EIcIms. .•..... ,...... 206-643-9992 
WA SeetIIe. Radar EIec. Co. .. ............. 20&282-2511 
WA Spokane, Almac EIcIms. •....•........ 509-924-9500 
WA Spokane, Radar EIcIms. .............. 509-747-3053 
WI Milwaukee, M8ISh EIcIms. ............ 414-47!HlOOO 

VEMALINE PRODS. DIY,333 Strawberry Field Rei, P.O. 
Box 6979, Warwick, RI 02887, Tel: 401-739-7600, FAX: 
401-732-6119; FSC No.: 08730; SIs. Mgr: Paul 
Varnvaketis 

VENABLE INDUSTRIES, INC, 3555 Lomita Blvel, 
Torrance, CA 90505. Tel: 213-539-2522, FAX: 213-539-
4139; ~: 20; SIs. Mgt: c.a Dreyer 

VECTOR ELECTRONIC CO. 12460 Gladstone Ave., 
Sylmar, CA 91342, Tel: 818-365-9661. FAX: 818-365- VENT RAJ<. See General Devices 

~718; EmpL: 95 ............. Co1121, 1722o.~~~~ VERMONT AUTOMATION CO, INC, 18 Morse Dr. 

e-x Junction, VT 05452, Tel: 802-879-7571; EmpL: 7; 
SIs. Mgr: G. Cox VECTRONICS MICROWAVE CORP. 113 UncoIn Blvd, 

Middlesex, NJ 08846, Tel: 201-356-23n, TElEX: 833560; 
FSC No.: 32846;~: 51; SIs. Mgr: John G. Vogler VERMONT PRECISION RESISTOR, Codeco Corp. of 

Vermont. West Hill Road, P.o. Box 1207, Stowe, VT 
05872-1207, Tel: 802-253-8567, FAX: 802-253-8019; 
EmpL:8 

VECTRON LABORATORIES, INC. 166 Glover Ave., 
Norwalk, CT 06850, Tel: 203-853-4433, lWX: 710-466-

3796, FAX: 203-849-1423; FSC No.: 27802;~: 325; VERMONT RESEARCH CORP, Precision PIt, N. 
SIs. Mgr: Larry JawiIz .................... AOl492-1497 Springfield, VT 05150, Tel: 802-886-2256, lWX: 710-363-

Local S8Jes Offices & Reps 6533; ~: 45; SIs. Mgr: John Dimitruk 
N... Huntsville, Seber Assocs. ............. 800-327-0853 
AZ. Mesa, Fetty/Schoenduve ........•.... 802-241-9009 
CA EI Segundo, Fetty/Schoenduve. ..•... 213-322-4991 
CA MountaIn View, Fetty/Schoenduve .. , 415-962-8330 
CA san Diego, Fetty/Schoenduve ........ 619-292-5136 
CO Parker, Techn. Mktg. Assocs. ......... 303-841-3435 
CT Cheshire, Meco ....................... 800-225-3409 
FL Melbourne, Seber Assocs. ............ 800-432-8288 
GA Norcross, Seber Assocs. .... . . • . . . . • . . 800-327-0853 
IL BennockIlum, GMR SIs., Inc:. ....... . .. 312-295-8440 
IN Greenwood, Valentine & Assocs. ..... 317-889-2280 
IN South Bend, Valentine & Assocs. ..... 216-289-7070 
IA Anamosa, WG Controls '" ..•.......•. 319-462-3456 
Me> IncIepencIence, El1!n Svcs. Co. ....... 816-254-3600 
MA Reading, Meco ...•................... 617-944-8660 
MI Detroit, R. P. Urban Assocs. .......•... 313-535-2355 
MI Grend Rapids, R. P. Urban Assocs. ... 616-245-0511 
MN Bumsville, Allied Camp. Reps. ........ 612-435-7876 
Me St Louis, Engrg. Svcs. Co. ............ 314-997-1515 
NY Great Neck, F & F Mello.............. 516-482-4080 
NM AlbUqUerqUe, J. Smith & Assocs. . .. . . . 505-345-6501 
NY Syracuse. T -Squared EIcIms. ........ 315-463-8592 
NC CIeyton, Seber Assocs. ............... 600-327-0853 
Ott E;ngIewood, A. Nace Co. .............. 513-83&0931 
Ott Hudson, A. Nace Co. ................. 21fH156-3273 
PA Newtown Sq., SWR Tech., Inc. ........ 215-353-6839 
TX Dallas, Texas Avionics .•••.••••.••.••. 214-437-56n 

VERMONT SEMICONDUCTOR, INC. 7·AvaD, PO Box 
526, WiIHston, VT 05495, Tel: 802-865-3000, FAX: 802-
885-3800; ~: 70 

VERNITECH:VERNITRON CORP., 300 Mercus Blvel, 
Deer PIt, NY 11729, Tel: 516-586-5100, lWX: 510-227-
6079; FSC No.: 30223;~: 225 .... A0 2147; 801037, 

1316,1998 

Local S8Jes Offices & Reps 
AZ. Fountaln Hills, Halbar Assoo. ..•.•..•. 
AZ. Fountaln Hills, HaIbar Assocs. ....... . 
CA Glendale, HaIbar Assoo. ............. . 
CA Glendale, Halbar Assocs. ............ . 
CO Wheat Ridge, Waugaman Assocs. ... . 
CO WheeIridge, Waugaman Assocs. ..... . 
CT North Heven, Kitchen & Kutchen, Inc:. 

602-837-2464 
602-837-2464 
816-246-8263 
213-246-8263 
303-423-1020 
303-423-1020 

lIT Salt Lake City, Tilcm MkIg. Assocs. .. 801-493-1009 FL 
VA Alexandrie, Tech-Reps ....•.......... 703-370-2600 

. . . . • . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. 203-239-0212 
Madiere Beech. Mackay, Smith & Assoc., Inc:. 

WA SeetIIe. Datacom ..................... 20&285-2525 
Can Mon1reaI, Ont, SoqueIec, Ltd. •..•..... 514-482-6427 

VEECO INSTRUMENTS INC. Terminal Dr. PlainvIew, 
NY 11803, Tel: 516-349-8300; SIs. Mgr: Robert Kase 

VEECO INTEGRATED AUTOMATION, INC.. Veeco 
Instruments Inc., 10480 Markison ReI, DaJIas, TX 75238, 
Tel: 214-349-8482' 

VEEDER-ROOT, 70 SeIgeant St, Har\Iord, CT 06102, Tel: 
203-527-7201, FAX: 203-527-1479; EmpL: 1200; SIs. 
Mgt: Alen Schoenhut; DIst. Mgr: Alan Schoenhut 

FAX: 303-324-4985 
VEETRONIX, INC. Box 480, Lexington, NE 68850, Tel: 

308-324-4600; EmpL: 25; SIs. Mgr: Eddie Howerter 
•....................•.•.•..•.••.•...•. .... 801852-1853 

VEGA PRECISION LABS., 600 Follin La., Vienna, VA 
221Bo, Tel: 703-938-6300, TElEX: 89-2521; FSC No.: 
23115;~: 350; SIs. Mgr: Joe E. Bennett 

....................................... 813-530-1873 
FL Orlando, MacKay Smith & Assocs. .... 305-423-4353 
IL Pelatine, Technlg Sis. .•.............. 312-891-8600 
IL Pelatine, Technology Sis. ............. 312-891-8600 
IA Davenport, Rush & West ............. 319-388-9494 
KS Olathe, Rush & West ..............•.. 913-764-2700 
Me Monkton, lmagilron Sis. Co., Ine. •.•••. 301-374-5600 
MA BurfinglOll, Kitchen & Kutchen Inc:. .... 617-229-2680 
MN Mlnneepolls, Boerger & Assocs. .. • . . . . 612-560-3435 
Me> St LQUis, Rush & West Assocs., Inc. .. 314-965-3322 
NJ Cheny Hil~ Lanson Assoo. •.•.. . . • . • . . 809-424-4670 
NY Melville, ComIronic El1!n Sis. ......•. 516-249-0505 
NY Melville, ComIronics Eng, & Sis. . . . . . . . 516-249-0505 
NY Syracuse, T -8quared Co. ............. 315-463-8592 
NY Syracuse. Hlquared EIctrn Sis. ••...• 315-463-8592 
NY VICtor, T-8quared ..................... 716-824-8101 
Ott Beachwood, Electronic SaIasmasIers, Inc. 

. .. • . . . . • . • . . . • . • . .• . . . . . . . . . . . . . . . • . . . 216-831-8565 
Ott Deyton, J. C. HoIsIeIter Co. ........... 513-296-1010 
OH MedIna, J. C. HoIstetIer Co. ........... 216-241-4880 
OH MedIna, J.c. HoIsIeIter & Co........... 216-241-4880 
TX Ronoake, CMR ....................... 817-379-6540 
lIT Salt Lake City, Waugaman ............ 801-261-0802 
lIT Salt Lake CIty, Waugaman Assocs. .•. 801-261-0802 
WA Bellevue, Schullz Co. ................. 206-454-0300 
WI Milwaukee, Technology SIs., Ine. ....•. 414-864-5015 

VERNITRON CONTROLS, Vemltron Corporation, 
1601 PrecisIon Park La., san Diego, CA 92073, Tel: 619-
426-5581, lWX: 910-322-1882, "AX: 619-426-5090; FSC 
No.: 10112; ~: 200; SIs. Mgr: R. ean¢eU 
...... ....................•.... ...... ...... 801313-1315 

NY Jericho, Mello Tech. SIs. .............. 516-835-3330 
NY Syracuse.·T -8quared EIcIms., Inc. • . . . • 315-463-8592 
NY VIctor, Hlquared EIcIms., Inc:. •....... 711H124-8101 
Ott Dayton, Rixan Assocs. .... . . . . •. . . . • . • 513-222-0011 
TX Dallas, CMR .......................... 817-379-6540 
lIT Salt Lake City, Waugaman Assocs. ... 801-261~ 
VA Fredericksburg, Vemilron .......•.•... 703-752-4499 

evVRN INTERNATIONAL 

FAX: 813-347-7520 
VERNITRON CORP., VRN DIY., 2801 72nd St N, Box 

44000, St Petersburg, FL 33743, Tel: 813-347-2181, 
TELEX: 6815306, lWX: 310-881-5306; FSC No.: 84048; 
EmpL, 400; SIs. Mgr: P. Healy; DIst. Mgr: P. Healy 
. ....•.. ... .•....•....•. A0 2148-2150; 801038; 001065 

Local S8Jes Offices & Reps 
N... Huntsville, R. 0. Whitesell & Assoo. ••• 205-883-5110 
AZ. Phoenix, SheIIer-Kehn ..•............. 802-257-9015 
CA Burlingame, Wm J. Purdy Co.......... 415-347-7701 
CA Campbel~ Kot\meier Assocs. ..... ..... 408-371-8700 
CO Englewood, Omega, Ltd. .....•........ 303-762-1921 
CT Farmington, R. Perron Co. ............ 203-673-4825 
FL Orlando, CertwrighI & Been ••••••. . •• . 305-422-4531 
IL Downers Grove, Circuit Sis. ...•... .... 312-633-2242 
IN Fort Wayne, Ro Whitesell & Assocs. " 219-432-5591 
IN Indianpolis. Ro Whitesell & Assocs. ... 317-359-9283 
IN Kokomo, Ro Whitesell & Assocs. ...•. 317-457-9127 
KS Memern, MTS ........................ 913-236-8557 
KY Louisville, Ro Whitesell & Assocs. .... 502-426-7696 
MI Grend Rapids, Ro Whit_" & Assocs. 

MI Southfield, Ro Whitesell & Assocs. .•.. 
MI St Joseph, Ro Whitesell & Assocs. .•. 
MN Minneapolis, PSI ..................... . 
NM Albuquerque, Sheller-Kahn ..........• 
NY Greet Neck, Mas Assocs. ........•.•.. 
NY Syrecuse, Pi'tronics •.•.••.••..••.••.•• 
Ott Cincinnati, Ro Whitesell & Assocs. •... 

• Ott Cleveland, Ro Whitesell & Assocs. •.•. 
OH Columbus, Ro Whitesell & Assocs. ... 
Ott Dayton, Ro Whitesell & Assocs. .•..... 
OK Tulsa, Comptech ..•..•••.•.••.•••••.• 
PA Lawrenceville, DVS ...•...•..•.....•.. 
PA Pittsburg, Ro ~II & Assocs. ...•. 
TX Arlington, Comptech ................. . 
ur Salt Lake City, Omega, Ltd. .......... . 
VA Charlottesville, LD Lowery .••••.•••.•. 
Can Rexdale, Ont, Source EIec., Ltd. .•.... 

Local DisI1ibuIDnl 
AR Little Rock, CarIton-BaIes ..••.••. : •.•• 
CA ChaIswor1h, TTl ••.•.••...•.•.••...•.• 
CA san Diego, SheIIey-Ragon .........•.• 
CA san Jose, Future ..•..••.••.•.....•••• 
CA san Jose, Shelley-Regon ••.•.•..••••• 
CA Thousand Oeks, Bellinds. •......•.••. 
CO Denver, Denver-Wmtronics ...•.•..•.. 
CT Bethe~ Future ....................... . 
CT Norwalk. Cobra Corrps. .............. . 
CT Wallingford, Sager EIcIrI. Supp. •......• 
FL Cleerwater, Future •..•.•••.••.••..•.•• 
FL Ft Lauderdale, NRC EIcIms. ......... . 
FL Orlando, TTl Inc:. ..•.....••...•.•..•••• 
FL Tampa, 1",,* EIcIms. .•....•.•..•..• 
GA Norcross, TTl ....................... .. 
IL Usle, Components Ine. ••.••.••..•..•.. 
IL Lombard, Shelley Ragon ...........•.. 
IA Cadar Rapids, Dee EIcIms. .•......•.. 
MA Woburn, TTlIne. ..................... . 
MD Columbia, TTl ....................... . 
Me Rockville, M S EIcIms. ....•.......•..• 
MA Hingham, Sager EIcIrI. Supp. ....•..... 
MA Westboro, Future .................... . 
MI Fannington Hills, Advent EIcIms. ..... . 
MN Eden Plarie, TTl ..................... . 
MN St Pauls, Shelley Ragon ............. . 

616-942-5420 
313-559-5454 
611H183-7337 
612-944-8545 
505-345-3591 
516-487-3966 
315-435-7346 
513-521-2290 
216-447-9020 
614-888-9396 
513-296-9546 
919-622-n44 
609-896-1112 
412-963-6161 
817-265-6007 
801-277-8061 
804-873-6872 
613-592-5392 

501-562-9100 
816-709-1010 
619-453-7133 
40&-945-9100 
40&-942-9111 
818-340-1940 
303-431-7161 
203-847-8442 
203-847-8442 
203-265-4600 
813-441-4n1 
305-n2-4500 
305-849-1000 
813-885-4747 
4040662-0911 
312-852-n07 
312-595-8633 
319-365-7551 
617-938-8600 
301-895-1331 
301-340-6400 
617-749-6700 
617-366-2400 
313-4n-1650 
612-944-5080 
612-842-2823 

822 North American offices only. For worldwide reps & distributors, see Vol. w. EEM 1989 



Manufacturers and Sales Offices Directory 
Me St Louis, Chelsea ................... . 
NJ Berlin, GCI ........................... . 
NJ East Hanover, State Elclms. ......... . 
NJ Mt Laure~ Future .................... . 
NJ New Brunswick, Brothers Elctms. .... . 
NJ Whippany, Tonar Ind. ................ . 
NM Albuquerque, Sterling ................ . 
NY Albany, Adirondacks ................. . 
NY Buffalo, Summ~ ..................... . 
NY Farmingdale, Command Elctms. Corp. 

NY Hauppauge, Fairmont Elec. SIs. ...... . 
NY Hauppauge, Jaco EIcIms. ............ . 
NY Uverpoo~ Future .................... . 
NY Ronkonkoma, TTlinc. . .............. . 
NY Valley Stream, L & S Elctms. ......... . 
NC Charlotte, Elctms. Mktg. .............. . 
NC Raleigh, Southeaslem ............... . 
OH Columbus, Elctms. Mktg. ............. . 
OH Dayton, Bell Micro-Mil ............... . 
OK Tulsa, Radio ......................... . 
PA Braddock, Lett ....................... . 
PA Montgomeryville, Pyttronic ........... . 
PA Philadelphia, PEl Genesis ............ . 
TX Ft Worth, TTl Inc. .................... . 
TX Houston, Sterling .................... . 
TX Richardson, AHair •.................... 
UT San Lake C~, Future ................ . 
VA Charlottesville, Virginia Radio ........ . 
WA Bellevue, Future .................•.... 
WA Redmond. Priebe Elec.lnc. .......... . 
WI Milwaukee, Marsh Elctms. .......•.... 
Can Pointe Claire, Que., Future Elctms. .... 

314-426-4500 
609-768-6767 
201-887-2550 
609-778-7600 
201-238-2200 
201-884-1400 
505-884-1900 
518-456-0203 
716-887-2800 

516-293-1212 
516-231-3313 
516-273-5500 
315-451-2371 
516-737-2000 
516-561-2474 
704-394-6195 
919-828-2311 
614-299-4161 
513-434-8231 
918-587-9123 
412-351-5000 
215-643-2850 
215-568-7400 
817-831-0441 
713-627-9800 
214-231-5166 
801-972-8469 
804-298-4184 
206-881-8199 
206-881-2383 
414-475-6000 
514-694-7710 

VERNITRON ELEC. COMPS., See Beau Prods. Div. 

® Vernitron 

FAX: 216-232-8731 
VERNITRON PIEZOELECTRIC DIV., 232 Forbes Rd., 

Bedlord, OH 44146-5478, Tel: 216-232-8600, TWX: 810-
427-2274; Empl.: 100; Sis. Mgr: Mark Montie ... A·1499 

L()C81 Sales Offices & Reps 
AL Hunstville, R O. Whitesell & Assoc. ... 205-883-5110 
FL Orlando, B & M SIs. . . . . . . . . . . . . . . . . . .. 305-855-2455 
GA Norcross R O. Whitesell & Assoc. .... 404-449-9190 
IL Das Plaines, Esco Assoc. ............. 312-298-5310 
IN Ft Wayne, R 0. Whitesell & Assoc. ... 219-432-5591 
IN Indianapolis, R O. WMesell & Assoc. 

. . .. . . .. . . .. . . . . .. . . . .. . . . . .. . .. . . . . . .. 317-359-9283 
IN Kokomo, R O. Whitesell & Assoc. ..... 317-457-9127 
KY Pewee Valley, R O. Whitesell & Assoc. 

....................................... 502-241·1441 
MD Sykesville, DVS Company ............ 301-781-4080 
MI Grand Blanc, R O. WMesel1 & Assoc. 

313-695-0770 
MI Grand Rapids, R O. WMesell & Assoc. 

. .. . .. . .. . .. . . 616-942-5420 
MI Southfield, R O. WMesell & Assoc. ... 313-559-5454 
MI St Joseph, R O. Whitesell & Assoc. .. 616-983-7337 
NJ LawrenceVille, DVS Company. . . . . . • .. 609-896-1112 
NC Fuguay-Varina, R O. WMesell & Assoc. 

....................................... 919-552-1122 
NC Greenboro, R O. WMesel1 & Assoc... 919-273-1945 
OH Cincinnati, R O. WMesell & Assoc. ... 513-521-2290 
OH Cleveland R O. Whitesell & Assoc. ... 216-447-9020 
OH Columbus, R O. Whitesell & Assoc. . .. 614-888-9396 
OH Dayton, R O. Whitesell & Assoc. ...... 513-298-9546 
OK Tulsa, CompTech..................... 918-622-7744 
PA Pittsburgh, R O. Whitesell & Assoc .... 412-963-6161 
TN Knoxville, R O. Whitesell & Assoc ..... 615-694-9476 
TN Nashville, R O. wMesell & Assoc. .... 615-352-4760 
TX Austin, CompTech .................... 512-343-0300 
TX Houston, Comp1ech .................. 713-492-0005 
TX Irving, CompTech ..................... 214-751-1181 

VERN KIEBLER ASSOC, 201 N. Gables, Wheaton, IL 
60187, Tel: 312-668-5407, FAX: 312-462-7590; EmpL: 
200; Sis. Mgr: Wm Archbold 

VERSACAD CORPORATION, Prime Computer, Inc, 
2124 Main St, Huntington Bch, CA 92648, Tel: 714-960-
7720, TWX: 510-101-1759 TWINC UD; Empl.: 75; SIs. 
Mgr: Everett Dickson; Dist. Mgr: Glenn Johnson 

, VERSALOGIC, 3888 Stewart Rd., Eugene, OR 97402, Tel: 
503-465-8575, FAX: 503-485-5712 

VERTEK INIL INC., 6775 CustomHouse Plaza Ste.D, San 
Diego, CA 92073, Tel:. 619-661-6868, FAX: 706-686-3444 
(MexiCO); Empl.: 150 

VERTEX INDUSTRIES, INC, P. O. Box 996, 23 Carol St, 
Clifton, NJ 07014, Tel: 201-472-1331, FAX: 201-472-0814; 
EmpL: 85; Sis. Mgr: Carlo Pastore 

VERTOX CO, 10022 Imperial Ave. E, Garden Grove, CA 
92643, Tel: 714-530-4541, FAX: 714-530-0143; FSC No.: 
53688; Empl.: 12; Sis. Mgr: Steve Hacker; Dis!. Mgr: 
Steve Hacker 

VESTA TECHNOLOGY, INC, 7100W.44thAve.Ste 101, 
Wheat Ridge, CO 80033, Tel: 303-422-8088, FAX: 303-
422-9800; Empl.: 9 

VIABLE SYSTEMS INC., Box 369, Sherbom, MA 01770, 
Tel: 508-653-7665, TELEX: 922 495 VIABLEUS, FAX: 508-
653-6645; EmpL: 30 

VIA WEST INTERFACE, INC., 534 N. Stone Ave, Tucson, 
AZ 85705, Tel: 602-623-5716; Empl.: 4; Sis. Mgr: Robert 
S. Bos 

VIBRAC, 16 Columbia Dr, Amherst NH 03031, Tel: 603-882-
6777, TELEX: 312698 VIBRAC, FAX: 603-886-3857; Empl: 
50; Sis. Mgr: R Searle 

FAX: 203-288-4937 
VIBRA-METRICS, INC., 1014 Sherman Ave, Harnden, 

CT 06514, Tel: 203-286-6158, 1-800-352-2001, TWX: 710-
465-0169; EmpL: 25; Sis. Mgr: Tom Golden.. 8·1999 

Local Sales Offices & Reps 
AZ Mesa, Mayea, Inc. .. .. . . . . .. . . . . . .. .. .. 602-491-1372 
CA Canoga PI<., FLW ..................... 811H19-0037 
CA Carlsl;lad, FLW ........................ 619-434-5251 
CA Costa Mesa, FLW .................... 714-751-7521 
CO Parker, Heritage Chern Co. ........... 303-690-0589 
CT North Haven,lnlernational Div ......... 203-286-1638 
CT Wallinglord, Pal Jenks Assocs. . . . . . . .. 203-265-9939 
DC Columbia, Slein Instr. Corp. ........... 301-596-3748 
FL Orlando, FLW Southeast. . . .. . . . . .. ... 407-894-1100 
HI Kailua, FLW .......................... 806-954-1030 
KS Olathe, Tech. SIs. Assoc ............... 913-829-2800 
MA Beverly, Pat Jenks Assoc. ............ 506-921-4600 
MI Southfield, Cornlel .................... 313-358-2505 
MI Southfield, Corntellnstra ............. 313-358-2505 
NM Albuquerque, Mayea, Inc. ............. 505-299-4002 
NY Baldwinsville, Oshex Assoc. .......... 315-635-6027 
NY Baldwinsville, Oshex Assocs., Inc. .. . . . 315-635-6027 
NC Raleigh, Lee Assoc. .................. : 919-848-8818 
NC Raleigh, Lee-Carolinas................ 919-848-8818 
OH Cleveland, Cornlel .................... 216-442-8080 
OH Cleveland Cornlel Instra ............. 216-442-8080 
OH Dayton, Cornlellnstrs. ................ 513-426-5310 
OH Hilliard, COrnlellnstrs.................. 614-876-8305 
OR Portland Exlech Ltd .. . .. .. . .. . .. . . ... 503-292-9219 
PA Philadelphia, Metrasysterns ........... 215-247-7347 
PA Philadelphia, MetraSysterns ........... 215-247-7347 
PA Pittsburgh, Cornlel Inslrs. ............. 412-922-5720 
TN Chattanooga, Pump & Vibation Consn.. 

.. . . . .. .. . .. .. . . . . . . .. . . .. .. . . . .. • . . . .. 404-935-5851 
TN Chattanooga, Pump & Vibration Consns. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 404-935-5851 
TX Argyle, Milestek, Inc. .................. 817-455-7444 
TX Argyle, MilesTek ...................... 817-455-7444 
UT W. American Fork, Highland Tech. Mktg. 

.. . .. . .. .. .. . . . . .. . . . . . . . .. . .. . . . .. . . .. 801-756-2634 
UT West Amercan Fork, Highland Tech. Mktg. 

... : . . .. . . .. . . . . . . . . . . . • . . . . .. . .. . . . . .. 601-756-2634 
WI Elm Grove, James L Griffin Co. Inc. ... 414-797-0980 
WI New Berlin, Cornlel -Midwest ......... 414-544-6042 
EXP New Haven, Masten Wrighl . . . . . . . . . .. 203-286-1638 
EXP New Haven, CT, Masten Wrighl . . . . . .. 203-286-1638 
Can Rexdale, SRP Control Syss. Lid. ...... 416-746-0117 
Can Rexdale, Ont, SRP Control Sys. Ltd .. 416-746-0117 

VIBRATION INSTRUMENTS CO., 1614 Orangelhorpe 
Way, Anaheim, CA 92801, Tel: 714-879-6085, TELEX: 
692433; FSC No.: 32102; Empl.: 35; Sis. Mgr: Fritz Egger 

VIBRa-METER CORP., P.O. Box 5058, Billerica, MA 
01822-5058, Tel: 508-663-7322, TELEX: 948145, TWX: 

·710-320-1872, FAX: 508-867-1944; FSC No.: 
617·667-1944; EmpL: 50; Sis. Mgr: Joe Micali 

VICOM SYSTEMS, INC., 2520 Junction Avenue, San Jose, 
CA 95134, Tel: 408-432-8860, TELEX: 171-603; EmpL: 65; 
Sis. Mgr: Neil Newman 

VIRGIN 
VICON INDUSTRIES, INC, 525 Broad Hollow Rd., 

Melville, NY 11747, Tel: 516-293-2200, TELEX: 144581, 
FAX: 516-293-2627; ErnpL: 284; SIs. Mgr: Carol Ryan; 
Dis!. Mgr: Carol Ryan 

FAX: 216-248-9301 
VICTOREEN, INC., 6000 Cochran Rd., Solon, OH 44139, 

Tel: 216-248-9300, TWX: 810-421-8287 
. .. . . . . .. . . . . . . . .. . . . . . . . . .. .. .. .. ... .. .... A·2062-2067 

Local Sales Offices & Reps 
AZ Tempe, Ele-Comm Assocs. ........... 602-844-0566 
MA Newton, Victoreen, Inc. ............... 617-964-2226 
WA Edmond, EDCO Sis. .................. 206-776-8922 

VICTOR ELEC. WIRE & CABLE, 618 Main St, W. 
Warwick, RI 02893, Tel: 401-821-1700, SALES 401-821-
7800, TELEX: 952122, TWX: 710-382-1534, FAX: 401-
828-0441 ; EmpL: 900; Sis. Mgr: E. M. Colasanlo 

VICTOR WIRE & CABLE CORP, 3601 Holdrege Ave., 
LosAngeIes,CA 90016, Tel: 213-870-9933, FAX: 213-859-
4167; EmpL: 30 

VICTORY ENGINEERING CORP, Victory Ad., 
Springfield, NJ 07081, Tel: 201-379-5900, TWX: 710-983-
4430; EmpL: 150; SIs. Mgr: P. Foley 

VIDAIRE ELECTRONICS MFG. CORP, 54 NancySt, W. 
Babylon, NY 11704, Tel: 516-491-1826; EmpL: 20 

VIDCO, INC, 8039 S.W. Cirrus Dr, Beaver1on, OR 97005, 
Tel: 503-641-1804, FAX: 503-641-1806; EmpL: 10; Sis. 
Mgr: Bradley Cohen 

VIDEO AUTOMATION SYSTEMS, Upper Shad Ad., 
Pound Ridge, NY 10576, Tel: 914-764-4613; EmpL: 5 

VIDEO MONITORS, INC, Dotronix, Inc, 3833 N. White 
Ave, Eau Claire, WI 54703, Tel: 715-834-7785, TELEX: 
510-100-1880, FAX: 715-834-5672; EmpL: 190; Sis. Mgr: 
LStewart 

VIKING ·CASES, 10480 Oak St N.E., St Petersburg, FL 
33716, Tel: 813-577-1216, FAX: H!00-237-2082; SIs. 
Mgr: Bill Strickland 

VIKING CONNETORS CO, Criton Technologies, 
21001 Nordhoff St, P.O. Box 2379, Chatsworth, CA 91311, 
Tel: 818-341-4330, TWX: 910-434-4912; FSC No.: 05574; 
EmpL: 375 

VIKING ELECTRONICS, 1531 Ind. St PO Box 448, 
Hudson, WI 54016, Tel: 715-386-8861; EmpL: 26; Sis. 
Mgr: Roy Crist 

VIKING INDUSTRIAL PRODUCTS, 729 Farm Ad., 
Marlboro, MA 01752, Tel: 617-481-4600; Empl: 20; SIs. 
Mgr: Aubrey Elms 

VIRGINIA PANEL, 1400 New Hope Ad., Waynesboro, VA 
22980, Tel: 703-949-8376, FAX: 703-942-2856; EmpL: 
225: Sis. Mgr: Jeff Stowers 

® Vernitron 

Over 
7.000.000 
Terminal 
Blocks 

in Stock. 

Over 
8.000.000 
Relays & 
Switches 
In Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 823 



VIRGIN 

FAX: 703-375-0135 
VIRGINIA PLASTICS CO. P.O. Box 4577, Roanoke, VA 

24015-0577, Tel: 703-375-0100; FSC No.: 59608; Empl: 
130; SIs. Mgr: Ted Bad!!n •. C'1558-1561,1923-1925 

Loc8J SsJes Offices & Reps 
CA San1e Clara, Penmark SIS. Co. .•••.•.. 408-980-1303 
CO Denver,Undberg Co. ..•••••.•....•..• 303-758-9033 
CT Middletown, Gerber Sis. ..••.••..•...• 203-347-3000 
FL Ughthouse Pl, Mr. Charles J. Kerns .. 305-785-6362 
Il WheeIon, Chadra-Schilke ••••••••.•.•• 312-653-8126 
MD GalthersbiJrg, Csrwi1hen Assocs. ..•.. 301-921-9545 
MA Waltham, Gerber SIs. ..•...•.......... 617-890-3334 
MI Uvonia, Engrg. & Mk1g. SVcs. Co. ••.•• 313-522-9465 
MN Minneapolis. Northstar Comps., Inc. •. , 612-553-1886 
NJ Cranbury, Kay SIS. Assocs. •..••..•.•• 609-655-3778 
/>IV Buffalo, NAM MkIg. Grp. ...•......•..• 716-634-4300 
/>IV Skaneateles, NAM MkIg. Grp. ..•.....• 315-685-6991 
NY SpenceIport, NRM Mk1g. Grp. ......... 716-352-9166 
OK Bixby, MGR Elctms. ....•...••....•..• 918-369-5186 
OH CinciMati, Makin & Assocs. .•.••.. . . . • 513-671-2524 
OH Cleveland, Makin & Assocs. . • . . • .• . • . • 216-248-7370 
OH Columbus, Makin & Assocs. •.....•..• 614-648-5424 
OR Portland, SPS EIcIms. .•....•..•...•.. 503-297-6919 
PA Harrison Ci1y, NRM Mk1g. Grp. ........ 412-327-0856 
TX AustIn, MGR EJctms. ...•.•....•.•..... 512-250-0926 
TX Dallas, MGR EIcIms., Inc. •..•......•.. 214-238-5246 
UT Sell LaRa Ci1y, Undberg Co. •...•••••. 801-277-2643 
WA Redmond, SPS EIcIms. •....••.••••••• 206-323-4140 
can Toronto, Onl, Tiemkay, Inc. .....••.•.. 416-736-1221 

Loc8J DisIrfbuloI8 
AI. Hun1svllle, Components Dial Inc. •.••. 205-683-7501 
CA Grenada Hills, Acort Inds. ............. 818-368-4474 
FL Melbourne, Components Dis!. Inc. •..•• 407-724-9910 
GA Norcross, Component Dis!. Inc. •.•.•.. 404-449-1712 
MN Minneapolis, K & H EIcIm Dis1rbg. .••. 800-328-6515 
NH Manchester, Yankee EIcIm Supp. Co. 

•.•...•••.•••.•••••.••.•••.•••.•••.•••• 800-221-1738 
NC RaleIgh, Components Dial Inc. .. .••.•• 919-787-7311 

VIRTIS CO. Ate. 206, Garc:lner, />IV 12525, Tel: 914-255-
5000, TELEX: 928474, FAX: 914-255-5338; Empl: 92; SIs. 
Mgr: J. D. ScIvnidI 

VlSHAY-MANN SYSTEM, See Vishay Resistive 
Systems Group 

VISHAY 
... to be preCise ® 

VISHAY RESISTIVE SYSTEMS GROUP, 63 Uncoln 
Hwy. Malvern, PA 19355, Tel: 215-644-1300, lWX: 51G-
668-5812; ErI1!l: 500; Dist. Mgr: Iris DerneriIt 
.•... ••. A'1868, 1948-1948,2069-2077,2151; 1)01370 

Loc8J SsJes Offices & Reps 
AI. Hun1svi11e, JWL Assocs. •••.••••.•..•• 205-683-1712 
AZ Phoenix, Howe & Howe •••.•.•.••••.• 602-264-7971 
CA Los AlamItos, Reed Elctms. . . . • . •. . • . . 213-598-8676 
CA Redwood Ci1y, James S. Heaton Co. •. 415-367-9000 
CA Sen DIego, VlShay Res. Sys. Grp. ..••. 619-69G-5112 
CO Englewood, Camps. Sis. Inc. .••.•••••• 303-779-8060 
CT Wallingford, Comp Rep Assocs. .•••.•• 203-269-1145 
FL Altamonte SprIngs. SernIronIc Assocs. 

FL CIeerwaIer, Semtronlc Assocs. .••.•.•• 
FL Ft lauderdale, Semtronic Assocs. .... 
GA A\Ien1a, JWL Assocs. .•.••••.•••.••••• 
ID Boise, N. R. Schultz Co. .•••.••••.••••• 
II. RoI6ng Meadows. Eagle Tech. SIs. .... 
IN Carmel, Shamrock EIcIm Sis. ••..•...• 
KS 0IaIhe, Technical Sis. Assocs. •.•.•..• 
MD Lutherville, J. A Dougherty Sis. Co. .•. 
MA Westwood, CompRep Assocs. •.••••• 
MI PIymou1h, Jay MkIg. Assocs. ..•••.•.•. 
MO Stlouis, Technical Sis. Assocs. ••.••• 
NJ Flanders, K & R Engrg. Sis. Co. ...••.. 
NM Albuquerque, NeIco EIectronix ....... . 
/>IV Rochester, L-Mar Assocs. •.•••.•..•... 
NC ChaJ1oIIe, JWL Assocs. •••.•.•.••.••.. 
NC RaleIgh, JWL Assocs. ••.•••••..•..•••• 
OH Aurora, EMA, Inc. .•............•....•. 
OH Centerville, EMA, Inc. .•.••••••••...••. 
OR Beaverton, N. R. Schultz Co. ••.••..••. 

305-931-9233 
813-461-<1675 
305-731-2484 
404-32G-7643 
208-377-9886 
312-991-0700 
317-948-5265 
913-629-2800 
301-321-7890 
617-329-3454 
313-459-1200 
314-521-2044 
201-584-5235 
505-293-1399 
716-381-9100 
704-541-5750 
919-787-4826 
216-562-6104 
513-433-2800 
503-643-1644 

Manufacturers and Sales Offices Directory 
PA Horsham, TMI •••.•••.•.•• : .••..•..•.. 

, PA Malvern, VlShay Resistive Sys. Grp. •.. 
TX Dallas, Edward F. Aymond Co. ••••.••• 
TX Houston, ~y Resistive Sys. Grp. .. 
UT Salt Leke Ci1y, Harris/CSI .......•.... 
WA Bellevue, N. R. Schultz Co. ••.••..•.••. 
PR Caguas, Comp Rep Assocs. .•...••... 
can Concord, Onl, Kaytronics, Inc. ••.••••. 
Can Kewa1a, Onl, Kaybonics, Inc. •.•.•..•. 
Can Surrey, B.c., KayIronics, Inc. ..•...••••. 
Can Ville St Laurent, Que., Keylronlcs, Inc. 

Loc8J DisIrfbuloI8 

215-441-4300 
215-644-1300 
214-826-7820 
713-550-0588 
801-974-5155 
206-454-0300 
809-748-6550 
416-869-2282 
613.564-0080 
604-581-5005 

514-745-5800 

AZ Tempe, ShelleY-Ragon, Inc. ••.••.••... 602-894-2058 
AZ Tempe, TTl, Inc. ..•..•.........•..•... 602-431-1191 
CA Chatsworth, PeIeII/Passive Camps. Inc. 

•.•. ..•.•.•. •.. .•. ••..•••.• ••••.••••••• 818-70G-8638 
CA Chatsworth, Shelley-Ragon, Inc. .••..• 818-998-3333 
CA Chatsworth, TTl, Inc. •.•..•..... , ..••.. 818-709-1010. 
CA MiIlpl1es, TTl, Inc. .•..•......•..•..•... 408-946-5577 
CA Sen DIego, Shelley-Ragon, Inc. ••.••.• 619-453-7133 
CA Sen Diego, TTl, Inc. ..••..•.•.•..•.•.•. 619-587-4886 
CA Sen Jose, Shelley-Ragon, Inc. ....••.• 408-432-0800 
CA San1e Ana, TTl, Inc. •.••.••.•.•.•..••.• 714-841-9393 
CO Denver, TTl, Inc. •.••.............•.•.. 303-429-6806 
CO Englewood, Shellay-Ragon, Inc. .•.••.. 303-762-1l670 
FL Orlando, TTl, Inc. ..•.••..•...••••..••• 407-859-1000 
FL Tempe, 1"llaIa EIcIms., Inc. ...•.•..•..• 81::Hl85-4747, 

800-237-7777 
FL Tampa, SheIJay-Ragon, Inc. ..••••..•.. 813-623-6580 
CT walnngford, TTl, Inc. •.••...•.•.•••.•.. 203-284-7474 
GA Norcross, TTl, Inc. .•.........•........ 404-862-0911 
ID Coer d'Alene, A-I Elctms. ....•........ 208-765-3280 
IL Lombard, ShelJay-Ragon, Inc. •...•..•. 312-629-8633 
IL Palatine, Ohm EIcIms. .•..••••.••..••• 312-359-5500 
IA Cedar Rapids, Shelley-Ragon, Inc. •.•. 319-373-0525 
MD Baltimore, RESCO/Baltirnore ••..•..•.• 301-529-0500, 

800-639-1242 
MD Beltsville, RESCO/Weshinglon .....•. 301-937-9100 
MD Columbia, TT ~ Inc. .•......•.••.••...• 301-995-1331 
MA Wilmington, TTl, Inc. ••••....••..••.••. 5~700 
MN Eden Prairie, TTl, Inc. •.•.•...•••.••... 612-944-5080 
MN St P9U~ Shelley-Ragon, Inc. ..•.••...• 812-842-2828 
MO Hazlewood, Shelley-Ragon, Inc. ..••. .• 314-454-0480 
MO Independence, Shelley-Ragon, Inc. •..• 816-254-3410 
NJ Flanders, VKR SVcs., Inc. ••..•••..••••. 201-584-5393, 

800-454-9767 
NJ Mt Laure~ TTl Inc. •. . . . • •• . • . . • . . . • . . • 609-234-8400 
/>IV Farmingdale, Command Elctms. Corp. 

/>IV Hauppauge, Mast Distrs.. Inc. ..•..•••. 
/>IV Medford, ShelJay-Ragon, Inc. •..••.••.• 
/>IV Ronkonkoma, TTl, Inc. •.••..•..•.•••.. 
/>IV Valley S1reem, L & S EIcIms. ...•...•.. 
OH Cleveland, Specialized Comps. Sis. .•• 
OH Dayton, M"ocro Mil Div. . ..••.•......•.. 
OH Worthington, TTl, Inc. ••...•.••.••..•.. 
OR Beaverton, Shellay-Ragon, Inc. ..•..•.. 
PA Malvern, VIShay Resistive Sys. Grp. ... 
TX Dallas, Shelley-Ragon, Inc. •.••.••.••.. 
TX Fort Worth, TTl, Inc. •..•••..•••.••..... 
TX Ft Worth, TTl, Inc. .••.••.....••.•.••.. 
TX Houston, Texas Camp. Corp. ........ . 
WA Redmond, Shelley-Ragon .•.••..••..•• 
WA Redmond, TTl, Inc. ..•..•.•....•.••.••• 
Can Concord, Onl, Keytronics ............ . 
Can Kewa1e, On!., Keylronics .••.•••.•••••. 
Can Que., Keylronics, Inc. ..••..••••.••..•• 
Can Surrey, B.C, KeyIronics ...•....... , .•. 

516-293-1212 
516-273-4422 
516-447-2000 
516-737-2000 
516-561-2474 
216-464-0405 
513-434-8231 
614-848-5770 
503-641-1691 
215-644-1300 
214-349-2424 
817-595-3100 
817-831-8300 
713-489-3882 
206-983-2220 
206-882-0291 
416-669-2282 
613-564-0080 
514-745-5800 
604-581-5005 

VISIONARY ELECTRONIcs. 141 Parker Avenue, Sen 
Francisco, CA 94118, Tel: 415-751-8611 

VISION ENGINEERING, INC. 570 Danbury Ad., New 

Loc8J SsJes Offices & Reps 
Il ElrnhuIsI, U1ronix Sis. ..•.•••.••.••.••. 
VA Forest, Beacon North .••...•.......••. 
VA Sterling, Beacon No. •.....•..••..•.... 
EXP CT, LiIchIieId, Intrade .........•....... 

Loc8J OisIributolS 
AL Hun1svllle, Component DisI. Inc. .•..•. 
AZ Phoenix, Keystone Electro .•.••..•.••. 
CA Costa Mesa, Orange County Comp. •• ~ 
CA Los Angeles, Electric SWItch Inc. ••..•• 
CA Mission Viejo, 0pI0 Plus ..•...•....... 
CA Sen Jose, Spectra EIcIms. .......... .. 
CA Sumyvale, PSC Elctms. •..•...•.•..•• 
CA Torrance, wee Electro Supp. .••.••.•• 
CO Denver, Component Dis!. Inc. •.•.••.•• 
CO Englewood, Indelco ...........•....... 
FL Melbourne, CorI1lOI1ent Dis!. Inc. •••••• 
GA Norcross, Component Disllnc. ...... . 
It. Palatine, OHM EIcIms. .............•.. 
MA Lynn, Lend EIcIms. .................. . 
MI Grand Rapids, S F Ek:Im Supp. •.•• , .• 
MN New Brighton, Chris EIeclr. Dis!. ..... . 
NJ Bellmawr, Midallantic EIecIr. . ........ . 
/>IV Elmsford, Ancar Ek:Im Supp. •.••.•••• 
NC Raleigh, Component Dis!. Inc. •.••.•••. 
OH Centerville, Industrial Prod Dis!. .... , .. 
TX Dallas, CorI1lOI1ent Dis!. Inc. •••.•.••.. 
WA Redmond, Priebe Elctms. .•.•••••.•••• 

312-834-1100 
604-239-8486 
703-591-1300 
203-567-5901 

205-683-7501 
602-995-3005 
714-979-3597 
213-66G-1310 
714-38G-8654 
408-452-1590 
408-737-1333 
213-328-6871 
303-799-4916 
303-694-9444 
305-724-9910 
404-441-3320 
312-359-5500 
617-592-2220 
616-459-0218 
612-631-2847 
609-931-5303 
914-592-7100 
919-834-9465 
513-435-2086 
214-644-0373 
206-861-2363 

VISUAL INFORMATION INSTITUTE, Box 33, Xenia, OH 
45385-0033, Tel: 513-376-4361,TELEX: 501031 VIS INFO 
INST, FAX: 513-376-2602; FSC No.: 27432; J:mpl: 45 

VITEC 
FAX: 209-739-7634 

VITEC ELECTRONIC CORPORATION, 1525A East 
Acequia, Vtsala, CA 93291, Tel: 209-739-1077, TELEX: 
4972823 VITEC .••.•..•.•..••.•.••..•..•. A'2507-2511 

Loc8J SsJes Offices & Reps 
AL Hun1svllle, EPi Inc. ••..••••••••.••.• , •• 
AZ Tempe, Techni Source Inc. .•.•••.•..• 
CA San DIego, Miners & Assocs. •.•.••... 
CA VIsalia, VItec EIcIms. Corp. ..•........• 
DC McLeen, Jin Sung Hsia •.••.••.••.•••. 
FL Longwood, SAM Reps. Inc. ..•.••.••.. 
GA A\Ien1a, EIcIms. MkIg. Assocs. .••..•.. 
R. Addison, Baldwin SIs. Assocs., Inc. ••.• 
KS Overland PI<., EPi Inc. •••.••.••.....•.. 
MN MinneepoBs, HMR Inc. .•..••.•.•••.••. 
MS Jackson, EPi Inc. ...•..•..•..•..•..•.. 
MO Stlouis, EPi Inc. .•.•..•..•..•...•.••. 
NM Albuquerque, Techni Source Inc. •••.. 
NC Raleigh, EIctm. Mk1g. Assocs. ••.•••••. 
OH Beachwood, EIctm. Sis. Master Inc. ... 
SC Greenville, Ek:Im MkIg. Assocs. •••••• 
WA Seattle, Evergreen Mk1g. Inc. •••.••.••. 

Loc8J CJ/sIribUtots 
CA Costa Mesa, E.EP. Corp. ..••..•..•.... 
CA Irvine, Schweber Elctms. ......•.••..•. 
CA San1e Clara, WyIe Labs. .•••..•..•.••. 
CT Danbury, Hamifton Avnet .•...•.••.•.. 
FL Oakland PI<, ZeIcon, Inc. •..•.••.••..•. 
GA Norcross, Hamifton Avnet •.•..•.•...•• 
Il Northbrook. Classic Camps. Supp., Inc. 

205-534-3747 
602-73G-8093 
619-566-9891 
209-739-1077 
703-734-1739 
305-869-0097 
404-448-1215 
312-279-0352 
913-642-9118 
612-886-2122 
601-856-6251 
314-962-1411 
505-288-4232 
919-847-8800 
216-831-9555 
803-233-4637 
206-633-3160 

714-549-2275 
714-863-0261 
408-727-2500 
203-797-2842 
305-565-2555 
404-447-7500 

Milford, CT 06778, Tel: 203-355-3776, TELEX: 643789, Il 
312-272-9650 

Palatine, OHM EIcIms. •.••.•..••.••.•. 312-359-5500 
Rosemont, Advent Elctms. •.•.•..••.•• 312-297-6200 FAX: 203-355-0712; Empl: t5; SIs. Mgr" John Clary Il 

VISIONICS CORPORATION, 343 Gibraltar Dr. 
Sunnyvale, CA 94089, Tel: 408-745-1551, TELEX: 346352, 
FAX: 408-734-9012; SIs. Mgr: Alex WelHns 

VlSTAR CORP. 13740 McCormick Dr. Tampa, FL 33626, 
Tel: 813-655-8611, TELEX: 522434; Empl: 25; SIs. Mgr: 
Ron Rooks; Dist. Mgr: Ron Rooks 

CLDPLDTE" 
LENS/MOUNTS FOR LEOs 

FAX: 619-549-3520 

IN 
IA 
KV 
ME 
MI 
MI 
MN 
NJ 

indianapolis. Belll(lds. ................ 317-875-8200 
Cedar Rapids, Dee EIcIms., Inc. ..••.•• 319-365-7551 
Louisville, Peerless EIcIm Equip. ••.•• 502-637-7674 
N. Adams, ICCHlaIIy Corp. .••.•..•..•• 413-664-4951 
FarRington Hills, Advent Elctms. .••... 313-477-1650 
Uvonia, RS EIcIms. •••...•..•.••.••..• 313-525-1155 
N. Adams, Ek:lmSupp.-C1r •.•.••.••..• 413-664-1086 
KenlIwarth, Federaled Purchaser, Inc. 
••••. .••.•..••.••.•••. •..••• •. .••.•. ••• 201-272-0505 

/>IV Binghamton, PIoneer-standald EIcIms., Inc. 

/>IV 
/>IV 
/>IV 
/>IV 
/>IV 
/>IV 
NC 
NC 

•..•. ..•.... ................ ........... 607-722-9300 
Buffalo, Summit DiS1&, Inc. ............ 716-884-3450 
Bnsford, Ancar Elctms. .•..•..•.••..• 914-592-7100 
Mamomeck, New Yorker EJctms. .••.• 914-698-7600 
Rome, Rome EIcIms. ..•..•.•.••.•••.• 315-337-5400 
RonkonkOma, M-Tron Comps., Inc. •... 516-467-5100 
Westbury, Schweber EIcIms........... 516-334-7474 
Charlotte, DIxie EIcIms. ..••.••.••.••.. 704-377-5413 
Winston-Salem, DIxie EIcIms. ......... 919-724-5961 

VISUAL COMMUNICATlONS CO., INC. 7920 Arjons OH Cleveland, Pioneer-standaldElclms., Inc. 
Dr.Ste. G, Sen DIego, CA 92126, Tel: 619-549-8900; EmpL: • . • •• . • • . . • . . • • • . . • • • . •• • • • • • • • . •• . •• . • 216-587-3600 
9; SIs. Mgr: P. Loudon ..•..•.•........... 801199-1203 OH Dayton, Hamifton Avnet •..•.•••.•••••• 513-439-6700 

824 North American offices only. For worldwide reps & distributors, . see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory 
OH Dayton. StotIs-Friedman ............. . 
OK Tulsa, Radio, Inc. ...•..•..•...•.....•. 
PA Bristo~ Aim EIcIms. •..•..•..•.•.••.••. 
PA McKean, Advacom, Inc. •.............. 
PA Philadelphia, Aimo EIctms. Corp. ..... . 
SC Columbia, Dixie EIctms. •..•.••••.•..•. 
WI Milwaukee, M8IlIh EIctms. ..•......... 
WI New Berlin, Classic Corr1JS. Supp. Inc. 

513-298-5555 
918-587-9123 
215-785-3500 
814-476-7774 
215-698-4000 
803-779-5332 
414-475-6000 

. . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . 414-711&-5300 
can Burnaby, BC, RAE IndL EIctms. ....... 604-291-8866 

I\ACO I 
FAX: 516-887-9869 

VIZ METEOROLOGICAl INSTRUMENTS, 335 E. Price VOlTAMPERE CORP, 148 Horton Ave., Lynbrook, NY 
St.Philadelphia, PA 19144-5782, Tel: 215-844-2628, TWX: 11583, Tel: 516-887-9443; FSC No.: 64196; EmpL: 30; SIs. 
71C>-67G-2826; FSC No.: 41226; EmpL: 450; SIs. Mgr: V. Mgr: Robert Pampin ........................... 002127 
Scott ZeIov; Dist. Mg,: V. Scott Zelov 

FAX: 213-663-3711 
Vl ElECTRONICS,INC_, Varttronix lTD,3171 Los 

Feliz Blvd SuRe 303, Los Angeles. CA 90039, Tel: 213-661-
8683; FSC No.: 95-3896380; EmpL: 6; SIs. Mg,: C. 
Kreslake; Dist. Mg,: C. Kreslake ............... a.1123 

LDcaI SeJes Offices & Reps 
CA Los Angeles. Luscombe Engrg. ....... 818-249-9000 
CA Los Gatos, Luscombe Engrg. Co.-8an Francisco 

... .. . .. .. . .. . .. .. .. .. . .. . . . .. .. .. . .. .. 4Q&.37G-202O 
CO Denver, MAC ......................... 303-794-4684 
CO Uttleton, MAC ........................ 303-794-4684 
IN Indianapolis, J.C Hofstetter ........... 317-897-7914 

VOLTARC TUBES, 176 Unwood Ave. P.O. Box 686, 
Fairfield, CT 06430, Tel: 203-255-~ TELEX: 9&4337, 
FAX: 203-259-1194; EmpL: 190; Sis. Mg,: Albert H. Ka1z 

VOlTECH, INC, 200 Butterfield Dr. Ashland, MA 01721, 
Tel: 506-881-7329, ESYLNK: 51G-llJO.363O, FAX: 508-
879-8669; EmpL: 10; SIs. Mgr: Louise Hall .... 001371 

Local Seles Offices & Reps 
CA Laguna Hills, Electro Venture-South .. 
CA Santa Clara, Electro Venture-North .. . 
IL ArlIngton HgIs., Berndt Assoc., Inc. ... . 
MA BurlingtOl\ Intersell .................. . 
OH Cleveland, Bredcor EIcIms. Co. ...... . 

714-581-11244 
4011-727-1553 
312~2-0900 
508-273-3844 
216-671-1200 

VOLTEX 

CA San Meteo, HaIbar .................. .. 
CO Englewood, Computech ............ .. 
FL Tampa, APM Assocs. ................ . 
GA Duluth, DIxie Tech. Mktg. ............ . 
IL ArlIngton HgIs., M. J. Petersen Assocs. 

WALL I 
415-349-4700 
303-773-3981 
813-811&-2457 
404-381'5592 

....................................... 312-577-8200 
IN Fort Wayne, MIS Sis. ...... .. .. .. .. .. . 219-436-3023 
KS Lenexa, MidIec Assocs. ............... 913-54HI505 
MD Glen Burnie, Macrotech Assocs., Ud. 

MA Andover, Crawford Assocs. .......... . 
MN Minneapolis, Des. Technlg. .......... . 
MO St Louis, Midtec Assocs. ............ . 
NJ Watchung, Dolan Assocs. ............ . 
NC Raleigh, Dixie Tech. Mktg. .......... .. 
TX Fl Worth, E~ Tee Sis., Inc. ............ . 
WA Redmond, Hallar Assocs., Inc. ....... . 

LDcaI DIsI1ibuIonl 

301-711&-1111 
508-47G-2122 
612-424-7605 
314-275-8666 
201-753-2871 
919-781'5745 
817-288-2896 
206-882-0990 

CA Fullerlon, Pyramid EIctm Supp. ....... 714-773-0781 
CA Santa Clara, Pyramid EIctm Supp. .... 408-727-9810 
IL Elk Grove Villega, Nu-Wey EIctm DisIrs. 

....................................... 312-437-7120 
PA Philadelphia, Shap EIctms. Co. .•.•. . • . 215-969-3300 
WA Redmond, Pyramid EIctm Supp., Inc. 

206-883-7200 

WAGe CORP, 9085 N. Deerbrook TraI~ Brown Deer, WI 
53223, Tel: 414-354-5511, FAX: 414-354-1288; FSC No.: 
65996; SIs. Mgr: Michael A. Lena 

WAlDES TRUARC, INC, Member of the Seeger 
Fastening Sys. Grp., 29-01 Borden Ave., Long Island 
City, NY 11101-4478, Tel: 718-392-3100, TELEX: 126-829; 
EmpL:450 

IA Marion, A.E.M. Assocs. ................ 319-377-1129 
KS Olathe, A.E.M. Assocs. ................ 913-888-0022 

WAlKER POWER, INC, 10 B MIll St. Warner, NH 03278, 
VOlTE)(,3480 Great Neck RcL, Amityville, NY 11701, Tel: Tel: 603-458-3111, FAX: 603-456-2498; EmpL: 115; SIs. 

516-842-2772; EmpL: 55; SIs. Mgr: S. Vogel Mgr: Paul D.lverson DC D.C.lBaItimore, Eastern EIcIms. ....... 609-662-2113 
MA CenIon, New England EIctm Sis. ..... 617-828-4835 
MO St Louis, A.E.M. Assocs. .............. 314-298-9900 
OH Dayton. J. C. Hofstetter Co. ........... 513-296-1010 
OH Medina, HoftsteIter ................... 216-241-4880 
PA Hickory, J. C. Hoflsetter ............... 412-356-2305 
PA Philadelphia, J.C. HofIsetter ••.•. . • • . .. 215-489-3256 
TX Austil\ THT Sis. Co. .................. 512-835-2794 
TX Dallas, THT Sis. ...................... 214-783-1501 
WA Bothel~ AID EIctms. .................. 206-481-11555 
WI Colgata, Rep One .................... 414-628-4016 
WI Madison, Rep 1 & Assocs. ............ 608-246-8889 
can Dorv~ Que., Dosh-Dart III1lOrt Ud. ... 514-636-1913 
can Toronto, ant, Norgay Entprs., Ud. ..... 418-259-9663 
can Vancouver, Norgay ................... 604-275-1121 

Local DIsI1ibulonl 
CA Los Angeles. VL EIcIms Inc. .......... 213-661-8863 
NC Raleigh, Eastern EIctms. .............. 919-876-7591 

VLSI TECHNOLOGY, INC, 1109McKayDr.SanJose,CA 
95131, Tel: 408-434-3100, TELEX: 278807; ErT1lL: 1600; 
Dist. Mgr: Frank Reynolds 

VME MICAOSYSTEMS INTL CORP, 12090 South 
MemoIiai Pkwy. Huntsville, AL 35803-3308, Tel: 205-88(}-
0444, FAX: 205-882-{)859; SIs. Mgr: Ray Garren 

VMETRO, INC, VMETRO as, 2500 Wlicrest Ave., S1e. 
550, Houston, TX 77042, Tel: 713-286-6430, FAX: 713-
286-6919; ErT1lL: 15; SIs. Mgr: Gunnar Ostgaard; Dist. 
Mgr: Jim Williams 

THE VOICE CONNECTION, 17835 SkypaJ1< Circle, Sle. C. 

.. ..... ..... . .... .. ... .... .. . .. ........ .. .. 002129-2131 

LDcaI SeJes Offices & Reps 
CA Santa Clara, RoC EIctms. ............ . 
CT Washington, Tri-Com Assocs. ..•...... 
MD Burtonsville, Bekr IrIds., Inc. .....•..... 
MA BuriingtOl\ Tri-Com Assocs. .......... 

408-98&-0701 
203-8611-7027 
301-421-1200 
617-272-8163 

VOlTRONICS CORPORATION, West St.. P.O. Box 
476, E. Hanover, NJ 07936, Tel: 201-887-1517, FAX: 201-
887-3349; FSC No.: 18736;MuHiple; EmpL: 70; SIs. Mgr: 
RicheItI J. Newman ............................ A·1185 

LDcaI SeJes Offices & Reps 
AZ Mesa, Fetty/Schoenduva,lnc. ........ 
CA EI Segundo, Fetty/SchOenduve, Inc. .. 
CA MoorpaJIc, Fetty/Schoenduve ....... , . 
CA MIn. View, Fetty/Schoenduva, Inc. ... . 
CA San Diego, Fetty/Schoenduve, Inc. .. . 
CO Boulder, Herb Bass Assocs. ........ .. 
FL lighthouse Pt, R C. Simon & Co. .... . 
IL Chlcago,Technicai Sis., Inc. ........ .. 
MA Peebody, J.K. Assocs. .............. .. 
MN St Pau~ Countryman Assocs. •.•...... 
NY MeMIIe, RF EIctm Sis. Grp. .......... . 
PA ~I~ Ouick Response Teeh. Sis. 

TX Dallas, Allied ~ Inc. ............ . 
UT BountiM Herb Bass Assocs. ........ . 
VA Slerling, a-:on North Inc. .......... . 
WA Seattle, Detacom .................... . 
can St Laurent, Que., RF Microwave .•.... 

602-241-9009 
213-322-4991 
905-529-4395 
415-962-8330 
619-292'5136 
303'53G-7509 
305-941-2757 
312-237-7210 
508-535-8068 
612-M5-9151 
516-42C>-6890 

215-362-9225 
214-238-0408 
901-292-8991 
703-478-2490 
206-285-2525 
514-335-2335 

VONCO, INC,22829 HesIfp Drive, No~ MI48050, Tel: 313-

WALKER SCIENTIFIC, Rockdale St. Worcester, MA 
01606, Tel: 508-852-3674, 508-853-3232, TELEX: 
9102508517, FAX: 508-85&9931; EmpL: 83; SIs. Mgr: B. 
Lengley ................................•.....•. 001372 

LDcaI SeJes Offices & Reps 
AL Birmingham, Levand Sci. Co. •...•..•• 
AZ Phoenilc, Jensen Tools Inc. .......... . 
CA Irvine, Ion Spec ...................... . 
CA Santa Berbara, Abbeon ~ Inc. ..... . 
IL Chicago, McMaster carr Supp. Co. ... . 
II. McHerwy, McHenry EIec. Co. 
MO Baltimore, Applied Megnetics Lab ..... 
NM Albuquerque, Mayea, Inc. 
NY Rochester, Transcat ................ .. 
OH Cincinnati, Bill TepIiIz Assoc. ........ .. 

LDcaI DIsI1ibulonl 
AL Bimlingham, Levand Sci. Co. ........ . 
AZ Phoenix, Jensen Tools Inc. .......... . 
CA Irvine, Ion Spec ...................... . 
CA Santa Berbara, Abbeon ~ Inc. ..... . 
II. Chicego, McMaster carr Supp. Co. ..•. 
IL McHenry, McHenry EIec. Co. 
MO Baltimore, Applied Megnetics Lab ..... 
NM Albuquerque, Mayea, Inc. 
NY Rochester, Transcat ................ .. 

9OG-222-2595 
602-968-6231 
714-281-7743 
805-966-0810 
312-834-9600 

301-655-5800 

716-458-4801 
513-481-1648 

9OG-222-2595 
602-968-6231 
714-261-7743 
805-966-0810 
312-834-9600 

301-655-5800 

716-458-4801 

WALl., A. T, CO, 55 Service Ave., Warwick, RI 02886, Tel: 
401-739-0740, TWX: 71G-382-1535, .FAX: 401-732-5784; 
EmpL: 75; Dist. Mgr: R Huntsman 

Irvine, CA 92714, Tel: 714-261-2366, FAX: 714-281-6563; 
SIs. Mgr: Shirlee Runge 

VOICE IDENTIFICATION, Box 714, Somerville, NJ 08676, 
Tel: 201'528-3408, FAX: 201-528-5714; ErT1lL: 7 

344-0050, FAX: 313-344-0052; FSC No.: 7J499; SIs. Mgr: WAlL-ABLE MFG. CORP, 2201 Lendmeier RcL, Elk 
Lerry Ragsdale Grove VL, n. 60007, Tel: 312-956-8000, TB..EX: 312288 

VOLGEN AMERICA, INC, 39650 Liberty St. SuRe 325, 
Fremont, CA 94538, Tel: 415-496-5950, FAX: 415-498-
5954; EmpL: 2; SIs. Mgr: Brian Hagino 

VOLPI-MFG-USA, 28 Aurelius Ave., Auburn, NY 13021, Tel: 

VTM MICROWAVES, INC, 4975 w. 90 Ave., Westminster, 
CO 80030, Tel: 303-426-8866; FSC No.: 52474; ErT1lL: 15 

V-TRON ELECTRONICS CORP, 10 Venus Way, P.O. 
Box 3297,S. AHIeboro,MA 02703, Tel: 617-761-91 00, FAX: 
617-761-4727; Empl: 250; SIs. Mgr: Richard E. French 

315-255-1737, FAX: 315-255-1202; EfT1ll: 25; Dist. Mgr: VU-DATA, 9190 Brown Deer RcL, San Diego, CA 92121, Tel: 
StephanieChesanek 619-452-7670. TWX: 91G-335-1586, FAX: 619-452-2543; 

FSC No.: 34160; ErT1lL: 20; Sis. Mgr: M. Knapp 

FAX: 209-651-0740 
VOLTAGE MUlnpUERS, INc.. 8711 W. Roosevett 

Ave., Visalia, CA 93291, Tel: 209-651-1402, TELEX: 
530484; FSC No.: 60211; EmpL: 65; SIs. Mgr: Karen 
Spano .. .. .. .. .. .. .. .. .. .. .... .. A·2208-2209; 801039 

WABASH MAGNETICS, Keamey-Nationallnc., 1375 
Swan Street, Huntington, IN 48750, Tel: 219-356-8300, 
TWX: 51G-1OG-2867, FAX: 219-356-3848; EmpL: 1000; 
SIs. Mgr: Stanley P. Bickhart 

WABASH MAGNETIcs. First & Webster S1reets, P.O. 
Box 708, Wabash, IN 48992, Tel: 219-563-2191, TWX: 
81G-29(}-2722, FAX: 219-563-1652; EmpL: 250; Sis. Mg,: 
Bob Lunn .................... ,........... 801652-1653 

LDcaI SeJes Offices & Reps 
AZ Fountain Hills, HaIbar Assocs., INc. ... 902-837-2464 
CA Glendale, HaIbar...................... 818-246-8283 

WLLABLE, FAX: 312-956-9082; ErT1lL: 150; SIs. Mgr: 
Dennis O'Brien 

WALL INDUSTRIES, 5 Watson Brook Ad., Exeter, NH 
03833, Tel: 603-778-2300, 9OG-321-WALL. FAX: 603-778-
9797; ErT1lL: 50; SIs. Mgr: Dorothy Amato •. ' .•.. 002128 

LDcaI SeJes Offices & Reps 
AZ ScoI1sdaIe, Mernco Sis. .............. . 
CA Haywant, Pacific Mktg. .............. .. 
CA Pasadena, A-F Sis. Engrg. .......... .. 
CO Aurora, Butler Tech. SIs. ............ .. 
FL Maitland, a-:on EIctms. ............ . 
GA Atlanta, a-:on EIctms. .............. . 
IL Chicago, ESA Tech. Mktg. .......... .. 
IN Indianapolis, EIctm Mktg. ConsIIs. •... 
MA Chelmsford, Encotronics ............ .. 
MI East DeIroit, Elect Mktg. Conslls. •.•.• 
MN Eden PraIrie, High Tecmlg. SIs. .••.... 
MO St Louis, RepIronics ................ .. 
NJ E. Brunswick, Winch Sis. ............ .. 
NY N. Syracuse, LabIronics .............. . 
OH Cleveland, E.M.C.L .................. .. 
PA Huntingdon Valley, Inacker Sis. ...... . 
TX 'Austil\ Milco Mktg. Inc. .............. . 

602-952-2254 
416-887-1620 
213-681-5631 
303-651-7703 
305-647-3496 
404-256-9640 
312-544-0120 
317-253-1868 
508-258-4207 
317-253-1868 
612-944-7274 
314'576-9616 
201-613-1515 
315-455-7314 
216-458-8486 
21&947-5660 
512-453-3023 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 825 



WALL I Manufacturers· and Sales Offices Directory 
TX Dallas, Mlico ~ . . . . . . . . . . . . . . . . . . . • 21 '1-783-2716 WAVETEK MICROWAVE, INC" (Formerly Pacific MA Scituate, Olsen Tech. Sis. Inc. ......... 617-545-5101 

Measuremen~ Inc.), 488 Tasman Dr, Sunnyvale, CA MN Edna, Engrg. Prods. Assocs. .......... 612-835-9022 TX Houston. Milco MkIg. Inc. ............. 713-723-5003 
WA Kirkland, N.W. Comp. Sis. ............. 20&-628-2104 94089, Tel: 408-734-5780, FAX: 408-747-1265 MO St Louis, ThOmas L Dowell & Assocs. 
WI MIdson, ESA Tech. MkIg. ............ 312-544-0120 
Can Oakville, On!., HaHronics .............. 418-844-2121 

WALl LENK CORPORATION, Box 3349, Kinston, NC 
28502-3349, Tel: 919-527-4186, FAX: 919-527-4189; 
~: 60; SIs. Mgt: Richard W. Cooper 

WAMCO, INC., 11555-A Coley River Cir, Fountain Valley, 
CA 92708, Tel: 714-545-5560,TElEX: 678-459, FAX: 714-
545-6093; FSC No.: 58n4; EqlL: 18; SIs. Mgt: Gordon R 
Calvert; Dist. Mgr: Sheila A SherrnaO .... B'1176-11n 
LOC8( Sales 0ffIcss & Reps 

AZ ScoItsdaIe, Advent Comp. Corp. ...... 602-481-()044 
CA Cupertino, F&F Assocs. ............... 406-446-2349 
FL Melbourne, Jerry Williams Inc. ........ 407-259-nOO 
IL Elmhurst, Utronlx Sis., Inc. ............ 312-834-1100 
IL Elmhurst, VTRONIX Sis. Inc. .......... 312-834-1100 
IN Kokomo, (SAI)SchI11inger Assoc. Inc. .. 317-455-2708 
IN Kokomo, Schillinger Assocs., Inc. ..... 219-282-4570 
KS ParI<er, S. W. Wollard Co. ............. 913-896-6552 
KS Parker, S.W. Wollard Co. .............. 913-898-6552 
Mt Grosse Pointe Park, Greiner Assoc. Inc. 

....................................... 313-499-0188 
NY Bayshore, RIchard McGrath Inc. ...... 516-968-8448 
NY Jericho, Metro Tech. Sis., Inc. ......... 516-935-3330 
NY Massapequa, Richard McGrath, Inc. . .. 516-789-0400 
TN Nashville, INSUL-REPS Inc. ........... 615-383-0524 
WA Seattle, Repwest ..................... 206-283-8351 

WARREN COMMUNICATIONS, See Fiskars 
Electronics Corporation 

WARREN G-V, UNIT OF SIGNAL CO, 1 Apollo Dr, 
Whippany, NJ 07981, Tel: 201-386-1200, FAX: 201-386- . 
9331; FSC No.: 93929; ~: 200; SIs. Mgr: William 
Vandertul'!' 

WARREN-KNIGHT INSTRUMENT CO. Warren 
Industries, Inc., 2045 Bennett Ad., Philadelphia, PA 
19116, Tel: 215-464-9300; EmpL: 50; SIs. Mgt: Richard M. 
Marron 

WASATCH HIGH VOLTAGE, P.O. Box 15457, Sail Lake 
City, UT 84115, Tel: 801-265-9581; EqlL: 75; SIs. Mgr: 
Gary L Tobian 

MANUFACTU~~~~I~~ I Talley 
Industnes 

FAX: 508-358-5649 
WATERS MANUFACTURING, INC., Talley 

Industries, Longfellow Ctr, Wayland. MA 01n8, Tel: 
508-358-27n, TElEX: 948441; FSC No.: ;Multiple; EmpL: 
125; SIs. Mgr: James Dyne .............. A'21$2-2153 

Loc8J Sales 0ffIcss & Reps 
AZ Sun City, Hannah Hill ................ . 
CA "Hayward, Uaisen. Inc. ................ . 
CA lomita, Techrep ....•................. 
CO Broomfield, Hannah Hill .............. . 
CT Bloomfield, Sir Assocs. ........ ; ..... . 
FL Melbourne, R-Rep ................... . 
FL Pompano Beach, R-Rep Co .......... . 
IL La Grange Park, Bierhaus Sis ........ . 
MA Westford, Sir Assocs. ................ . 
MO Hazelwood, AcoIn EIctms. ........... . 
NJ Union, S. Simberkolf Assocs. ......... . 
NY La Roy, SSAI ........................ . 
OH Dayton, INH Comp. Sis. .............. . 
TX Dallas, Allied Comps. ................ . 
WI MilWeukea, Bierhaus Sis. ............ . 
Can Rexdale, On!., MyeIco. Inc. ........... . 

Loc8J Distributots 

602-933-4623 
415-783-1131 
213-539-9070 
303-48Q-0602 

203-243-9343 
305-725-6993 
305-725-6993 
312-354-5100 
617-692-2500 
314-731-2002 
201-687-6383 
716-768-7213 
513-434-8808 
214-2~ 

414-963-0318 
416-674-1636 

CA lomita, TecRep Comps. ..... , ........ 213-539-9070 
TX Dallas, Allied Comps. ................. 214-238-0408 

WATKINS-JOHNSON CO, 3333 Hillview Ave., Palo Afto, 
CA 94304, Tel: 415-493-4141, TElEX: 34-8415, TWX: 
910-373-1253; FSC No.: 14482; EqlL: 3000 

WAVELlNE, Box 718, W. CaldWell NJ 07006, Tel: 201.-226-
9100, TWX: 71 0-734-4324; FSC No.: 00443; EmpL: 95; Sis. 
Mgt: D. MorsIIio 

WAVETEK, (Westem Area Sales Office), 9045 Balboa 
Avenue, San Diego, CA 92123, Tel: 619-585-9234 

For sates offices and· representatives, see Wavetek San 
Diego,Inc. 

WAVETEK RF PRODUCTS, INC, (Formerly Wavetek 
Indiana, Inc.), 5808 Churchman By-Pass, Indianapolis, IN 
46203, Tel: 317-787-3332, FAX: 317-768-5999 

For sates offices and representatives, see Wavetek San 
Diego, Inc. . 

Vv'AVETEK 
I 

FAX: 619-565-9558 
WAVETEK SAN DIEGO, INC., 9045 Balboa Avenue, 

San Diego, CA 92123, Tel: 619-279-2200 ...... 001373 

Local Sales Offices & Reps I 

AL Huntsville, Southern ~ Assocs. . . . . 205-534-6020 
AZ Phoenix, Tech. MkIg. Specialists ...... 602-582-4800 
CA Costa Mesa, Ward/Davis Assocs. .... 714-556-0956 
CA Redondo Beh., Ward/Davis Assocs. .. 213-643-69n 
CA San Diego, Ward/Davis Assocs. ...... 619-292-1000 
CA Santa Clara Ward/Davis Assocs. . . . .. 408-245-3700 
CO Denver, Tech. MktIJ Specialists....... 303-691-5620 
CT Walfingford, Pat Jenks Assocs. . . . . . . . . 203-265-9939 
FL Longwood. Southern MktIJ Assocs. ..• 407-682-7317 
GA Marietta, Southern MktIJ Assocs. ..... 404-565-0603 
IL Arlington Heights, Dytec/Miclwest, Inc.. 312-255-3200 
IN Indianapolis, Dytec/Miclwest, Inc. ..... 317-297-5988 
KS Lenexa, Dytec/South, Inc. ............ 913-888-0215 
MD Rockville, Creative MkIg. Assocs. ..... 301-251-4100 
MA Beverly, Pat Jenks Assocs. ........... 508-921-4600 
MI Madison Hgts., WKM Assocs. Inc. ..... 313-58&-2300 
MN Edina, Dytec Instrs., Inc. ............... 612-831-7169 
MO Maryland Hgts., Dytec/South, Inc. ..... 314-739-0665 
NM Albuquerque, Tech. MktIJ Specialists.. 505-889-4595 
NY Great Neck, An ...................... 516-829-3770· 
NY Uv8lllOOl. NTS Assocs., Inc. . . . . .. . . . .. 315-451-1091 
NC Greensboro, Southern MktIJ Assocs. .. 919-854-5588 
OH Independence, WKM Assocs., Inc. . . . .. 216-524-5930 
OK Tulsa, Data MkIg. ..................... 918-494-2711 
OR Beaverton. Northwest Test & MeSs. ... 503-645-9000 
PA Southampton, Eastem Instnnn.of PA.. 215-355-noo 
TX Dallas, Data MkIg. Assocs. ... . . . . . . . . . 214-661-0300 
TX Houston, Data MkIg. Assocs. ......... 713-954-5020 
WA Redmond, Northwest Test & Mess. ... 206-881-8857 
WI Brookfield, Dytec/Midwest, Inc. ....... 414-792-0320 
Can Montreal, Que., Intertax Sys., Inc. ...... 514-336-0392 

WAYNE TRANSFORMERS CO., INC., A Marine 
Electric Systems Co., 50 Carol St, P.O. Box 1135, 
Clifton, NJ 07014-1135, Tel: 201-1114-1100, TELEX: 
139039; SIs. Mgr:J. DeMauro ... c •..•••••••••• A'2512 

WEBER, Inmark Corporation-Importer, 4 Byington 
Place, Norwalk, CT 06850, Tel: 203-886-8474, FAX: 1-203-

·886-0918 

(~W-E-C·O~)® 

FAX: 518-298-5938 
WECO ELECTRICAL CONNECTORS, INC., Trimsx 

Bldg, Rle. II,Mooers. NY 12958, Tel: 518-298-4810; FSC 
No.: 5935, 5983, 5940; ErnpL: 52; SIs. Mgr: David Asseraf; 
Dist. Mgr: David Asseraf ................ C'1583-1574 

Local Sales 0ffIcss & Reps 
AL Huntsville, Twentieth CenturyMkIg. Inc. 

....................................... 205-533-9281 
AZ Scottsdale, Haas & Assoc. InC. ........ 602-998-7195 
AR Mabelville, Erickson Sis. Inc. .......... 501-455-0618 
CA Newport Beh., SPA Inc. ..•......•..... 714-863-1193 
CA San Jose, Landia SIs. Grp. .....•...... 408-28Q-5895 
CA Vista, SPA Inc. ........................ 619-530-0209 
CO LlttIeton. Chinook Tech Sis. ........... 303-933-9007 
DE Belair, LHR Assocs., Inc. .............. 609-829-6861 
FL Deerfield Beach, Florida Comp. Sis., Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305-429-1758 
FL Tampa, Florida Comp. SIs. Inc. ........ 813-960-7044 
GA Norcross, Twentieth Century ~ Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 404-446-1999 
WAVETEK, (Central Area Sales Office), 5808 IL 

ChUrchman Bypass, indianapolis, IN 46203, Tel: 317-782- IN 
~9 ~ 

WAVETEK, Northeast Area Sales OffICe, One Executive KS 
Blvd, Ste. 206, Suf!!!m, NY 10901, Tel: 914-357-5544 

Palatine, Key En1prS.Inc. .............. 312-991-2144 
Indianapolis, MEl (MkIg. Engrs.) ....... 317-872-5865 
CoraMIIe, Engrg. Prods. Ass<x::a ...... 319-354-5344 
Shawnee Mission, Thomas L Dowell & Assoc. 
....................................... 913-599-1100 

WAVETEK, Southeast Area Sales Office, 2085 U.s. 19 KY 
North, Ste. 102, Clearwater, FL 34623, Tel: 813-797-1792 ~ 

WAVETEK DATRON, See Datron Instruments (or call MD 
area sales offices) MA 

Louisville, MEl ....................... 502-267-7093 
Chalmette, Erickson Sis. Inc. .......... 314-849-4234 
KIttery, Olsen Tech Sis. Inc. ......•.... 207-439-0280 
Balair, LHR Assocs.lnc. ...•.......... 301-8n-3405 
Scituate, Olsen Tech Sis. Inc. ......... 617-878-9386 

NJ Woodbridge, John Chirico Assocs. Inc. 

NY Buffalo, Upstate Engrg. Sis. .......... . 
NY Rochester, Upstate Engrg. Sis. ....... . 
NY Utica, Upstate Engrg. Sis. ............ . 
NC Cary, Twentieth Century Mklg. ....... . 
OH Cleveland, Marlow Assocs. .......... . 
OH Dayton, Marlow Assocs., Inc. ......... . 
OR Portland, SPS EIctms. ............... . 
PA Harrisburg, Bell & Whitaker .......... . 
PA Pittsburg, Marlow Assocs., Inc. ....... . 
TN Knoxville, Twentieth Century ~ ... . 
TX Dallas, Erickson Sis. Inc. ............. . 
TX Houston, Erickson Sis. Inc. ........... . 
TX Round Rock, Erickson Sis. Inc. ....... . 
UT Riverton. Chinook Tech SIs. ......... . 
VA Balair, LHR Assocs. Inc. ............. . 
WA Redmond, SPS EIctms. .............. . 
WI Milwaukea, Key Entprs. Inc. .......... . 

Local Distributors 

314-849-4234 

201-855-9600 
716-632-0011 
716-225-2383 
315-797-6721 
919-481-3370 
216-991-6500 
513-274-9666 
503-297-6919 
717-564-6900 
412-343-5050 
615-966-2099 
214-739-5833 
713-266-1604 
512-244-3068 
801-254-7166 
301-8n -3405 
206-323-4140 
414-453-9462 

AL Mobile, Speclronics Inc. . . . . . . . . . . . . . . . 205-344-0450 
AZ Tempe, Control Design Supp. Inc. . . . . . 602-829-7981 
CA Anaheim, Control Design Supp. Inc. .... 213-802-1371, 

714-821-1516 
CA Anaheim, DECO EIctms. Inc. .......... 714-630-8252 
CA Fountain Valley, Comp. Ctr. ........... 714-979-0433 
CA Fremont, Terminai SIs. Corp. .......... 415-656-7722 
CA Fulierton.I.S.L MktIJ Co. ............... 714-n3-0411 
CA Orange, Wed-Garde Comps. Grp. ..... 714-953-1254 
CA San Carlos, Control Design Supp Inc.. 415-592-4806 
CA San Diego, Sigma Elctms. ............ 619-565-2000 
CA San Diego, W8!rGarde Comps. Grp. .. 619-264-6117 
CA Van Nuys, Was-Garde Comps. Grp. ... 213-873-4802 
CT Middlefield, Control Design Supp Inc... 203-349-0200 
CT Yalesville, Glynn EIctms. .. , ..... , . .. .. 203-266-2498 
FL Aftamonte Springs, Control Design Supp 

......................... 305-788-3220,1-800-432-58 
FL Bradenton, Speciafty Dist Co. Inc. •..... 813-756-9571, 

1-800-282-58 
FL Davie, ARCO Dists. Inc. ...•............ 305-473-2550, 

305-940-3295 
FL Ft Lauderdale, Speciafty Dist Co. inc.. 305-561-2544 
FL Jacksonville, Speciafty Dist Co. Inc. ... 904-356-8426 
FL Lakeland, Speciafty Dist Co. Inc. ....... 813-886-8193, 

1-1100-282-90 
FL Largo, Electronic Precepts 01 FL Inc. .. 813-544-3636 
FL Melbourne, Speciafty Dist Co. Inc. .... 305-254-5274 
FL Pompano Bch., Control Design Supp. Inc. 

....................................... 305-782-1311 
FL Tampa, Speciafty Dist Co. Inc. ......... 813,870-3315, 

1-800-282-78 
GA Albany, Speciafty Dist Co. Inc. ......... 912-435-1711, 

1-800-633-40 
GA Athens, Speciafty Dist Co. Inc. ......... 404-549-1334, 

1-800-443-55 
GA Atlanta, .Speciafty Dist Co. Inc. ......... 404-458-6341, 

1-800-392-98 
GA Augusta, Speciafty Dist Co. Inc. ........ 404-722-1526, 

1-800-874-87 
GA Fayetteville, Frankland Inc. ......•..... 404-461-4026 
GA Macon. Speciafty Dist Co. Inc. ......... 912-743-5421, 

GA Marietta, Speciafty Dist Co. Inc. ...... . 
GA Norcross, Specialty Dist Co. Inc. ..... . 
GA Savannah, Speciafty Dist Co. Inc. .... . 

1-800-331-55 
404-422-4333 
404-446-4004 
912-234-1684 

826 North American offices only. For worldwide reps & distributors, see Vol.W. EEM 1989 



Manufacturers and Sales Offices Directory 
GIl Stone Min., Control Design Supp. Inc. 

.. . . . . . . . . . .. . . . . . .. . . . . . . . . . . . . . . .. . .. 404-979-3500 
IL Carol Stream, Lectro Cot'1l>s- Inc. ...... 312-690-0520, 

1-800-323-22 
IL Schaumburg, Control Design Supp. Inc. 

312-307-8900 
IN Indianapolis, Control Design Supp. Inc. 

....................................... 317-788-4614 
IA Marion, Control Design Supp. Inc. ..... 319-373-2923 
KS Kansas City, Control Design Supp. Inc. 

.. . .. . . .. . . . . . .. . .. . . . . .. 913-362-4246,316-269-0651 
KS WichHa, RSC Elctms. Inc. ............. 316-267-5213 
MD Gaithe<sburg, Axis EIctms. Inc. ........ 301-840-9640 
MD Glen Burnie, Baytronics ............... 301-766-0061 
MA Middleboro, Glynn Elctms.lnc. ........ 617-947-4262 
MA Woburn, Control Design Supp. Inc. . . .. 617-932-9404 
MN l)1inneapolis, Control Design Supp. Inc. 

......................... 612-721-1628,1-800-328-82 
MO St louis, Control Design .............. 314-426-3160 
MO St Louis, Franklin Elctms. ............. 314-993-5333 
NH Manchester, Glynn Elctms. ........... 603-622-8131 
NJ Kenliworth, Federated Purchaser Inc. 

...................... , ................. 201-272-0505 
NJ S.River,Kon-Taclnc .................. 201-254-5100 
NY Bohemia, Key Comps.lnc ............. 516-567-7500 
NC Pineville, Control Design ............ " 704-588-4410 
OH Akron, Aesco Elctms.lnc. """""'" 216-762-8818 
OH Canton, Aesco Elctrns., Inc. ........... 216-621-5835 
OH Cleveland, Aesco Elctms., Inc. ...... 1-800-362-0022 
OH Columbus, Aesco Elctms. Inc. . . . . . . . .. 614-882-6762 
OK Oklahoma City, RSC Elctms. Inc ....... 405-831-n29 
OR Portland, Dunn Elctms.lnc ............ 503-285-0214 
PA Malvem, Control Design Supp.lnc ..... 215-296-0150 
PA Wilkes Bane, Wallco Inc ............... 717-823-6181 
PA York, EIctm Comp. for Inds. .. .. .... .•. 717-846-5334 
TN Chattanooga, Specially Dist Co. Inc. .. 615-624-1040 
TX Austin, Wofford Elctms., Inc. .. .. .. .. ... 512-339-1131 
TX Carrolfton, Connec-TeI< Inc ............ 214-245-0776 
TX Dallas, Control Design .. 214-358-1441,512-448-1919 
TX Dallas, Off The Sheff ................. 214-247-0052 
TX Houston, Wafford Elctms., Inc. ........ 713-849-3583 
TX Richardson, RSC Elctrns., Inc.......... 214-783-4618 
WA Kirkland, Dunn Elctms. ................ 206-821-3678 
TX Richardson, Off The SheH ............ 214-238-0808 
WI New Berlin, Control Design ............ 414-784-1016, 

1-800-242-43 
WI New Berlin, Control Design Supp. Inc. 

....................................... 414-784-1016 

(WECO)® 
WECO ELECTRICAL CONNECTORS, INC., 16805 

Hymus Blvd., Kirkland, Quebec, Canada H9H 3L4, Tel: 514-
684-9136, FAX: 514-684-0956; FSC No.: 5935, 5983, 
5940; EmpL: 52; Sis. Mg,: Rarny Badawy; Dist. Mg,: 
Rarny Badawy ............................ C.1563-1574 

WECO ELECTRICAL CONNECTORS, INC., 151 
Cariingview Dr, UnK 5, Rexdale, Ontario, Canada M9W 
554. Tel: 416-674-1084, TELEX: 06-989100 POS TOR, 
FAX: 416-675-0057 ...................... C·1563-1574 
I..DcaI Sales Offices & Reps 

Can Calgary, Alta., Deskin SIs. ........... 1-800-661'-1935 
Can Edmonton, Ana, Deskin SIs. .......... 403-466-2106 
Can Edmonton, Sask., Deskin SIs. ........ 1-800-661-1935, 

403-466-2106 
Can Kirkland, Que, Weco Electrical Connectors 

............ , .......................... 514-694-9136 
Can Rexdale, N.B., Weco Electrical Connectors 

....................................... 416-674-1084 
Can Rexdale, N.S, Weco Electrical Connectors 

....................................... 416-674-1084 
Can Rexdale, N.W.T, Weco Electrical Connectors 

........................................ 416-674-1084 
Can Rexdale, NfId, Weco Electrical Connectors 

....................................... 416-674-1084 
Can Rexdale, Ont, Weco Electrical Connectors 

....................................... 416-674-1084 
Can Rexdale, PEl, Weco Electrical Connectors 

....................................... 416-674-1084 
Can Rexdale, Yukon, Weco Electrical Connectors 

....................................... 416-674-1084 
Can Transconia, B.C, Deskin SIs. ...... . . 1-800-661-1935 
Can Vancouver, B.C, Deskin Sis. ......... 1-800-663-5969, 

604-324-8343 
Local Distributors 

Can Calgary, Afta, Deskin SIs. ............. 403-466-2106 
Can Concord, Ont, Zierick Canada Corp. .. 416-669-1429 
Can Dartmouth, Nova Scotia, Arcom Elctms. 

....................................... 902-464-1600 
Can Drummondville, Que., Mamellntl. ..... 819-478-3128 
Can Edmonton, Alta., Deskin SIs. .. " ...... 403-466-2106 
Can islington,Ont,D.T.ShawLtd ........ 416-231-3494 
Can Kanata, Ont, Prelco Ltd .............. 613-592-3836 
Can Longueuil, Que., Lumen Inc. . . . . . . . . . .. 514-679-3460 
Can Mississauga, Ont, Prelco Lid. .......... 416-678-0401, 

1-800-387-38 
Can Mississauga, Ont, Sayal Elctms. ...... 416-238-8440 

Can Montreal, Que, Versatech EIctms. Inc. 
....................................... 541-481-0196 

Can Montreal, Que., D. T. Shaw Ltd ....... 514-332-1183 
Can Montreal, Que, Prelco Ltd ............ 514-389-8051 
Can Nepean, Ont, Carsten Electms. Ltd ... 613-726-9250 
Can Oakville, Ont, Cantwell & Co. ......... 416-842-8470 
Can Ottawa, Ont, Cantwell Cullen & Co. Inc. 

.................................... 613-744-4516 
Can Quebec, Que, Pro Technique J. M. Emond 

....................................... 418-529-5774 
Can Quebec, Que, Crabel Ues Electronique 

....................................... 418-687-1171 
Can Scarborough, Ont, Carsten Elctms. Ltd 

. . . .. . . . .. . . . . . . . . .. . .. .. 416-495-9999,1-800-268-34 
Can Scarborough, Ont, Sayal Elctms. ..... 416-484-8999 
Can Sherbrooke, Que., Lumen Inc. .. . . . . . .. 819-566-0966 
Can St Laurent, Que, Carsten Elctms. Ltd 

... . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . .. 514-334-8321 
Can St Laurent, Que, Zierick .............. 514-331-7460 
Can Surrey, B. C, Carsten Elctms. Ltd . . . .. 604-590-68n 
Can Transcona, Man., Deskin Sis. ....... 1-800-661-1935 
Can Vancouver, B.C, Deskin SIs. .......... 604-324-8343 
.Can Ville Laval Que., Montcalm Elctrns. ... 514-663-3102 
Can Winnipeg, Man, Wes Elctms. Ltd ..... 204-832-1280 

WEED INSTRUMENT CO., INC., 707 Jeffrey Way, P.O. 
Box 300, Round Rock, TX 78664-0300, Tel: 512-255-7043, 
TELEX: 776492; Empl: 110; Sis. Mg': Hal Hearon 

WEICO WIRE & CABLE, 161 Rodeo Dr, Edgewood, NY 
11716, Tel: 516-254-2970, FAX: 516-254-2099; FSC No.: 
7R617; Sis. Mg,: Theodore Weill ........ C·1926-1959 

WEIDMULLER,INC.,821 Southlake Blvd., Richmond, VA 
23236, Tel: 804-784-2877, TELEX: 828376, FAX: 804-794-
0252; Empl.: 66; Sis. Mg,: Peter Anast ... C.1576-1579 

Local Safes Offices & Reps 
AK K&Slnslr ............................ 907-561-4585 
CA Tim Cheslock ........................ 714-854-2122 
CA Todd Price ........................... 805-253-5041 
CO Con-Tel< Mklg. .. .. .. .. .... .. .... ...... 303-973-8490 
FL Kenlrvin ............................. 407-984-7600 
GA. Bill Ibsen ............................. 404-924-2829 
IL Richerd Fisk Mklg. .. .. .. .. .. .. .. .. .... 312-381-0653 
KS TMWCo. ............................. 913-469-5885 
LA Power Sys. Spec. ..................... 504-340-7340 
MA SperryAloupis ........................ 617-289-2122 
MI Kevin Bates .......................... 313-355-9740 
MN S. J. Collins ........................... 612-933-7661 
NY JimWebb ............................ 516-673-7996 
NC Joe Young ........................... 919-288-3680 
OH Dan Rowe ............................ 216-257-2211 
OH TerryRabanus ....................... 513-871-9000 
OK Lynn Elliott """""""'.""'''''''' 918-683-4616 
OR Elect Eng. SIs. .. .. .. .. .. .. .. .. .. .. .... 503-639-3978 
PA Jacobson-Rodger.. .. .. .. .. .. .. .. .... 215-657-4300 
PA Larry Kingsley ........................ 215-935-3635 
TN Byron Carson Co. .................... 901-276-0614 
TX Jack Guinn........................... 713-437-2011 
TX Jeff Crockett.. ........................ 713-870-1515 
TX TRJ Mklg. ............................ 214-241-7822 
VA George Kemper .............. "...... 703-491-6333 

WEIR ELECTRONICS, INC., Weir Elctrns., Ltd, 418 3rd 
St, Annapolis, MD 21403, Tel: 301-268-0122, FAX: 301-
268-7909; Empl.: 2; Sis. Mgr: Barbara Bunting 

Local Sales Offices & Reps 
CA Santa Ana,.VR Elctms. ................ 714-558-1295 
NH Salem, QEM Mklg. & SIs. ............. 603-893-0009 
PA Horsham, Nexus Technlg. SIs., Inc. ..• 215-675-9600 
PA Montgomeryville, Eestern Sci. Mklg. ... 215-368-4570 
TX Richardson, Jim Gray Assocs. ........ 214-699-9976 

WEIR ELCTRNS. LTD, Durban Rd., Bognor Regis, West 
Sussex, ENG PO 22 9RW, Tel: 0243-865991, TELEX: 
86543, FAX: 0243-868613; Empl.: 500; Sis. Mg': Peter 
Cole (Exp.) 

WELCH ALLYN, INC., Industrial Products Division, 
Jordan Rd., Skaneateles Falls, NY 13153-0187, Tel: 315-
685-8945, TELEX: 325435, FAX: 315-685-3172; Sis. Mg,: 
Richard Kraetz; Dist. Mgt: Tim McGilloway 

WELCON/WELLS, 1701 S. Main St, South Band, IN 
46613, Tel: 219-287-5941, FAX: 219-281-0356; Dist.Mgr: 
Mike Myers 

WELLEX CORPORATION, 44141 S. Grimmer Blvd., 
Fremont, CA 94538, Tel: 415-490-3283, TELEX: 3717647; 
Empl.: 250; Sis. Mg,: John E. Soares 

WELLS ELECTRONICS, 1701 S. Main St, South Bend, IN 
46613, Tel: 219-287-5941, TELEX: 4937960, FAX: 219-
287-0356; FSC No.: 219'-287-0356; Empl.: 200; Sis. Mg,: 
Hap Taylor 

WELLS 

Weidmiiller 

~. 1,000,000 
Terminal •• 
Blocks 

in Stock. 

Over 
8,000.000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd.. • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

Weidmiiller ~ 

Electrical and ElectrOniC 

Connecllon Systems 

Over 20,000,000 
Components In Stock 

CONNECTORS 
Terminal Blocks and Strips 
Terminal Blocks and Connectors 

for Printed Circuit Boards 
Electronic Interface Modules 
Accessories, Enclosures, and Tools 

Same. Day Turnaround Available 
CALL 

1-800-458-0512 
(814) 476-7774 

~ 
DISTRIBUTED BY 

~ ~~~~~~'~O!~2~· 
McKean. PA 16426 

PA WATTS 800-352-0161 
FAX 814-476-7724 

WElCON/WEllS 
Over 

250.000 
Ie 

Sockets 
in Stock 

The 
Largest 
Relay & 

Switches 
DIstributor 

In the World 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., •• 1026 6th Avenue. 

Santa Monica, CA 90404 Oakland, CA 94606 
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WELLS- Manufacturers and Sales Offices Directory 
WElLS-GARDNER ELCTRNS. CORP. 2701 N. Kildare WESTERN ELECTRO-MECHANICAL CO, INC. 300 CA laMesa ............................. . 619-469-9595 . 

714-582-9180 
415-484-1030 
415-364-3411 
21»-599-3993 
312-945-8180 
301-73Hl961 
617-667-8541 
313-358-2505 
BO<>-524-0747 
516-487-7430 
919-846-8818 
216-442-8080 
513-426-5310 
614-876-6305 
215-742-1l898 
412-922-5720 
615-891-7485 
214-349-6044 
206-881-5110 

Ave., Chicago, II. 60639, Tel: 312-252-8220, FAX: 312-252- Broadway, Oakland, CA 94607, Tel: 415-402-1936; ~L: CA Laguoa Hills, lSI Svcs. ............... . 
8072; ~: 282; SIa. Mgr; Lawrence J. Brady 9; SIa. Mgr; W. J. Foster CA PIeasan\Qn, SECCO SIs. ............. . 

WERlA TONE, INC. P. 0. Box 47, RIll. 22, Brewster, NY 
10509, Tel: 914-27!HI187, FAX: 914-27!H404; FSC No.: 
28812; EmpL: 11; SIa. Mgr; G. Werlau 

WESCO ELECTRICAL CO~ 201 Munson St, GreenfIeld, 
MA 01301, Tel: 413-774-4358, FAX: 413-774-4562; FSC 
No.: 12673; ~L: 150; SIa. Mgr; James R. DeSanty 
.....•....••••••.•.•....•.......•....•••... A·1186-1193 

LDc8l Salss OffIces & Reps 
CA San Jose, Automation Technlg. .••..•. 
CT Milford, Cuming Assoc. .............. . 
Fl Maitland, ElA, Inc. ............••.. , ... . 
IN Indianapolis, John H. Weaver Co. ...•. 
MD ~ Park, Jenco Sis. ••..•..•...•. 
MA Framingham, Bengal Assocs. ........ . 
MA Randolph, Bengal Assocs. ........... . 
MI St Clair Shores, OEM Sis., Inc. ....... . 
MN Minneapolis, Furber Sis. Co. ........•• 
NY Fayetteville, Foster & Wager, Inc. ..... 
NY Port Washington, Ashtec, Inc. ..•...... 
NO Raleigh, Quantum MkIg. •........••.•• 
TN McMimville, B & D Mldg. ............ . 
TX Irving, Kite EICtm Sis. Co., Inc. ....... . 
Cen St Laurent, Que., Techrep ••.•.••.•... 

40&-280-7100 
203-878-3946 
305<<lO-9600 
317-257-7661 
301-544-8652 
617-877-2639 
617-961-4120 
313-777-1750 
612-881-3620 
315-637-5427 
516-767-0336 
91 !HI46-5726 
615-473-7155 
214-986-0321 
514-337-8046 

WESCORP ANTISTATIC PRODUCTS, 144 S. Whisman 
Ad., Mountain View,CA 94041, Tel: 415-969-7717. TaEX: 
345507; FAX: 415-96!HI13O; ~L: 15; SIa. Mgr; Phyllis 
Munder 

Distributor 

WES-GARDE COMPONENTS GROUP, INC~ 190 
E"ioH St, Hartford, CT 06114, Tel: 203-525-6907 
................................................. 801846 

WESTAMP, 1542 15th St, Santa Monica, CA 90404, Tel: 
213-393-0401, TaEX: 3720078; FSC No.: 12745; ~L: 
100; SIa. Mgr; Michael Mula 

WESTBERG MANUFACTURING INC. (WESTACH), 
3400 Westach Way. Sonoma, CA 95476, Tel: 707-938-
2121; EII1lL: 20; SIa. Mgr; R. R. Westberg 

WEST -CAP ARIZONA, Sub. of SFE Technologies, 
2201 East Elvira Road, Tucson, AZ 85706, Tel: 602-294-
2646, TWX: 910-952-1153, ESYLNK: 62901470. FAX: 
602-294-6986; SIs. Mgr; Gordon Van Cerrv. Dist. MgT; 
Gordon Van CeI\1l 

WEST COAST ELEC. MFG., 14045 Garfield Ave, 
Paramount, CA 90723, Tel: 213-633-1010, FAX: 213-633-
1018; FSC No.: 81823; EmpL: 25; SIs. Mgr; W. E. See! 

WESTCON, 959 Cheney Ave., Marion, OH 43302, Tel: 614-
382-5771, TaEX: 3775688; EmpL: 50; SIa. Mgr; James 
Call 

~~ 
WESTCOR 

FAX: 408-395-1518 
WESTCOR CORPORATION, 485-100 Alberto Way, Los 

Gatos,CA95032, Tel: 40&-395-7050, TWX: 91 ()'240-21 08, 
ESYlNK: 82334410; SIa. Mgr; Nancy Pepper 
..... ...............................•....•. 002134-2139 
LDc8l,S¢eS OffIces & Reps 

CA Los Angeles, Power Partners, Inc. ... .. 213-215-0800 
CA Santa Clara, Sourcelronlcs, Inc. ....•.. 40&-986-8801 
II. Scheumbulg, Engrg. Prods. Assocs.... 312-882-7640 
IN Cicero, Engrg. Prods. Assocs. ......... 317-984-5226 
IN IndiannapoHs, Engrg. Prods. Assocs... 317-352-0605 
IA Coralville, Engrg. Prods. Assocs. ...... 31 ~5344 
MA Chelmsford, Interstate SIs. Assocs. .... 617-256-2287 
MN Minneapolis, Engrg. Prods. Assocs. ... 612-635-9022 
OR Beaverton, Core II MkIg. .............. 503-64Hl877 
TX Austin, Allied COmps., Inc. ............. 512-331-4494 
TX Dallas, Allied Comps., Inc. .. ........... 214-23lH>408 
TX Hurst, Allied Comps., Inc............... 817-589-0456 
WA Spokane, Core II MIdg. ................ 509-922-2971 
Cen W. Vancouver, BO, Coda Resch. •...•. 604-922-3651 

WESTERN DIGITAL CORP. 2445 McCabe Way. Itvine, 
CA 92714, Tel: 714-663-0102, TWX: 91()'595-1139; Empl: ' 
8500; SIs. Mgr; Dirk Eastman, VP; Dist. Mgr; William 
SmiIh 

Western 
Electronic 

Components Corp. 

FAX: 805-482-8675 
WESTERN ELCTRN. COMPS, CORP., 125<>-A 

Avenida Acaso, Camarillo, CA 93010. Tel: 805-482-8002, 
TaEX: 401076; ~L: 15; SIs. MgT; Russ Geary 
.. .. ...... . .. .... .. ........ ... .. ........ ... 801922-1925 

LOCBI SalssOffices & Reps 
AL Huntsville, Dean Assocs., Inc. ........ . 
CA Arcadia, Van GoH & Assocs. ......... . 
CA Santa Clara, Integrated Tech. Sis. .•... 
Fl St Petersburg, JCJ Assocs. .......... . 
MD Severna Park, Janco SIs. ............ . 
NY New Hyde Park, R.P. Luce & Co., Inc. 

Cen Burnaby, Tech-Rep Elclms. Ltd. •..•... 
Can Mississauga, Tech-Rep Elclms. L TO .. 
Can Nepean, Tech-Rep EIc\ms. L1d •..••.. 
Can St Lauran~ Tech-Rep EIc\ms. Ltd. .... 

205-534-2255 
818-445-9726 
408-727-3406 
813-343-2679 
301-544-8652 

516-437-4550 
804-432-1788 
416-89<>-2903 
613-225-9166 
514-337-8046 

CA 
CA 
Fl 
MD 
MA 
MI 
NJ 
NY 
NO 
OH 
OH 
OH 
PA 
PA 
TN 
TX 
WA 

Redwood City. Marchi Assocs. .....•.. 
Ripon, A¢on Assocs. ............... . 
Deerfield, Serco Inc. ................. , 
Lanham, Sel Tronics ................ .. 
N. Billerica, Electra Test ............. . 
SouthIIeId, ComteIInabs. ........... .. 
Clarksburg, Accutest Insbs. ......... .. 
Great Neck, Instr. Mart .............. .. 
Raleigh, Lee Assocs. ............... .. 
Cleveland, ComteI .................. .. 
Dayton, CornIel ....... , ............. .. 
Hilliard, ComteI ...................... . 
Phi~ InstnM. Specialists ..... . 
Pittsburgh, ComteI .................. .. 
Knoxville, Clark Tech. ..........•...... 
Dallas, Dalles MeIer-Telc ............ . 
Bellevue, Western lnabs. ............ .. 

WESTERN MUL nPLEX COI'I.p. 1320 Bayport Avenue, 
San carlos, CA 9407G, Tel: 415-t92-8832, l13..EX: 295114 
VIA RCA, FAX: 415-595-2280; FSC No.: 94-2620670; 
~L: 33; SIa. Mgr; Mike Gresham 

WESTERN RESERVE ELECTRONICS, 2150 HIghland 
Ad., Twinsbo,lrg, OH 44067, Tel: 216-425-4951, TaEX: 
511178WRElWSB, FAX: 216-425-4956; ~L: 100; SIs. 
MgT; Robert Rhodes 

WESTERN ELECTRONIC PRODUCTS CO.915-G WESTINGHOUSE ELECTRIC CORP. Control 
Calle Amanecer. San Clemente, CA 92672, Tel: 714-492- DiVision, P.O. Box 819, Oldsmar, Fl34667, Tel: 813-855-
4677, FAX: 714-492-5952; EmpL: 6; SIs. MgT; Tony 4621, TaEX: ~58713; EI\1lL: 200; SIs. Mgt; M. C. Yuhas 
English 

WEST INSTRUMENT, A Mark IV Company, 3860 N. 
River Ad, Schiller Park, IL 80176, Tel: 312-878-8400. FAX: 
312-878-8403; EmpL: 150; SIs. Mgr; W. J. BeI~ Jr.; Dist. 
Mgr; W. J. BeI~ Jr . 

FAX: 714-855-0895 
WESTON 

WESTERN GRAPHTEC, 11 Vanderbil1, Irvine, CA 92718-
2067. Tel: 714-77<>-6010. BO<>-854-6385; EmpL: 72 
...... ; .......................................... 001443 

WESTON INSTRUMENTS, Electrical Instrument 
Service, Inc., 25 Dock St, Mt Vernon, NY 10550. Tel: 
914-699-9717; FSC No.: 32590; ~: 35; SIa. Mgr; 
Gerald D. Frank; Dist. Mgr; Gerald D. Frank 

LDc8l Salss Offices & Reps 
AL Huntsville, W. A Brown lnabs. ....... . 
AK Anchorage, Alaska Science & Tech. .. 
AZ Chandler, Vic Myers Assocs. ........ .. 
CA Canoga PI<., Dolphin Tech. •...•..•... , 
CA Cypress ............................ .. 
CA Irvine ............................... .. 
CA Los Angeles, Pacer Sci. ............. .. 
CO Aurora, Mark Myers Assocs. ......... . 
Fl Boca Raton ........................ .. 
Fl Ft Lauderdale, W. A Brown ......... .. 
Fl Melbourne, W. A Brown lnabs. ....... . 
Fl Orlando, W. A Brown lnabs. ......... . 
GA Norcross, W. A Brownlnabs. ...... , .. 
II. Arlington HgIs., CornIel Midwest ..... . 
IN Indianapolis, T.M.S. Inc. ............. .. 
IN Indiannapolis, CornIeI Midwest ....... . 
KS Shawnee Mission, ComteI Midwest .. . 
MD Lanham, Sel-Tronics ................ .. 
MA Andover ............................. . 
MA Burlington, Tritek .................... . 
MA Hopkinton, Eastern Sys. ............. . 
MI Milford, T.M.S. ....................... . 
MN Wayzata, Cornlel Midwest ........... . 
MO St Louis, CornIeI Midwest ........... . 
MO St Peters ............................ . 
NJ Cherry Hil~ Sci. Rep. ................ .. 
NM Alluquerque, VIC Myers Assocs. ..... . 
NY Cedar Grove, KLs. ................. .. 
NY FeyeHeville, MartIn P. Andrews ' ...... . 
NY Kings PI<., K.LS. .................... .. 
NO Cary, W. A Brown ................... . 
OH Kettering, T.M.S. .................... .. 
OH Westlake, T.M.S. .................... .. 
OK Tulsa, J. Wisdom & Assocs. ......... .. 
PA Mars, T.M.S. ........................ .. 
TX Richardson ......................... .. 
TX Richardson, J. WISdom & Assocs. .... . 
TX Round RoCk, J. Wisdom & Assocs. ... . 
TX Spring, J. Wisdom & Assocs. ........ .. 
UT San Lake City. Vic Myers ............ . 
VA Hampton, Se~Tronics ............... .. 
WA Ballevue, Western lnabs. ............•. 
WI New Berlin, ComteI Midwest ......... . 

LDc8l Di8lributolS 
CA Canoga PI<., RAG EIcIms. ........... .. 
CA Foster City, Therm-X IndL Prods. ..... . 

205-63()'9224 
907-562-2462 
802-241-9324 
818-71()'1966 
213-431-4353 
714-77<>-6010 
213-462-0636 
303-629-8676 

.. ,. .....• .. ........... .. . .... .. ........... 001374-1375 

LDc8l DistrIbuIots 
AL Birmingham, Browne" lnabs. & Controls Co. 

· .. .. .. .. . .. . .... .. . .. . . .. . .. .. . .. .. ... 205-323-4761 
AL Mobile, Browneliinabs. & Controls Co. 

407-392-4550 AL 
305-776-6661 

Montgomery, Southern Controls, Inc. •• 
Tempe, Crompton Metermaster .....•• 

205-479-8581 
205-277-5030 
602-43Hl015 
501-562-2061 
213-885-7020 
415-960-8500 
619-580-4841 
40&-245-4320 

407-723-0766 AZ 
407-848-9680 AR UUIe Rock, Brownell Electro, Inc. ..... . 

Los Angeles, ElL Instrs., Inc. ......... . 
f"aIo Alto, Melermaster/PaIo Alto .... . 

404-449-7194 CA 
312-392-4040 CA 

San Diego. Crompton Metermester .. . 
Sunnyvale,EILlnstrs., Inc. .......... .. 

317-845-9626 CA 
317-253-1681 ~ 
913-268-0762 

Yorba Unda, Crompton Metermaster 
· . ....•. .. ..... ... ... .. .... ....... ..... 714-921-2101 
Aurora, R & R InstnM. ................ 303-340-8726 301-731-8080 CO 

508-47()'1806 
617-272-4550 CO 
508-435-2151 CT 

Denver, ElL Instrs., Inc. . . . . . . . . . • . . . . . . 303-534-4180 
Middletown, ElL InsIrs., Inc. ....•..•... 203-346-6646 
Miami, Brownelilnsbs. & Controls Co. 

313-36!H514 Fl 
....................................... 305-884-3197 

612-476-1551 
314-991-5363 
314-279-3915 
8O!HI62-5222 
505-884-8878 
201-785-4450 
513-637-3144 
516-724-3155 
919-46<>-1120 
513-429-1142 
216-327-3527 
918-685-8899 
412-776-1886 
214-238-5575 
214-47()'9093 
512-255-1167 
713-376-6678 
801-581-1780 
804-627-6308 
206-881-5110 
414-544-8042 

818-998-6500 
415-571-1166 

Fl Orlando, Browne" lnabs. & Controls Co. 
· . .. . ... .. . . ... ... •• . . . . . .. . .. .. • .. . ... 407-843-6776 

Fl Palm Bey, ElL Instrs., Inc. ............. 407-725-8300 
GA Atlanta, Browne" lnabs. & Controls Co. 

....................................... 404-762-5181 
GA Norcross, Metermester ............... 404-446-0166 
IL Bridgeview. ED.. lnabs. ................ 312-43<>-2292 
IL Countryside, Pacific Indicator ......... 312-352-3500 
II. Glendale Heights, Crompton Metermaster 

....................................... 312-351-4644 
IN Indianapolis, Ell Instrs., Inc. ........... 317-545-1373 
IN Indianapolis, Rockwell Engrg. Co. ..... 317-251-9453 
KS Overland PI<., Brooks EIctms., Inc. ..... 913-648-3131 
KY Louisville, ElL Instrs., Inc. .• . . .. . .• .. . . . 502-454-3420 
LA Harahan, Butler Land Inc. ............. 504-734-8888 
LA New Orleans, IndLinstr. Works ....... 504-733-6355 
MD Sparks, ElL Instrs., Inc. ................ 301-771-4800 
MA Burlington, ElLlnstrs., Inc. ............. 617-272-9450 
MA Southbridge, Crompton MeIermaster'. . 508-765-1676 
MA Woburn, BrowneIIInabs. & Controls Co. 

... ...••.... ................. .......... 617-935-7820 
MI Ferndale, Ram MeIer, Inc. ••.•.•.••.•.. 313-39!H1767 
MN Edina, Brownell Electro. . .. .. .. . . ..... . 612-942-9171 
MN Minneapolis, Instnnn Svc., Inc. ........ 612-544-8816 

828 North American offices only. For worldwide reps & distribUtors, see Vol. W. EEM 1989 



Manufacturers and Sales Offices Directory WYLEL 
Me Stlouis, Indl Svc. Labs. .... . .. . . . . . .. 314-535-5760 
Me SL Louis, Scherrer.1nsIrs.. Inc. ..•...... 314-644-5362 
NJ Belleville, MarshaI~ Div. of MiscoIp .... , 201-751-1190 
NJ Edson, Brownelllnslrs. & Controls Co. 

...•............... .........••. ..... ... 201-287-3355 
NJ Pennsauken, EL Instrs., Inc. .......... 609-48IHl474 
NY Clarence, ElL Instrs., Inc. .............. 71 &634-8500 
NY Farmingdale, BrowneIIInstrs. & Controls Co. 

· ...............•... , ..•.... '" . " .•. .. 516-420-5990 
NY Hauppauge, ELInsIrs., Inc. ........... 51&-231-6333 
NY New York, BrowneIIInsIrs. & Controls Co. 

.........•...•...........•............. 212~1-1171 
NY New York, Herman H. Sticht Co., Inc. 

· .....•............................... , 212-732-8163 
NY New York, Nilsson Labs. .............. 212-675-7944 
NY PiIfsford, ElL InsIrs.. Inc. •... " . • . . . . . . • 71 &-58&-8251 
NO Charlotte, Brownell Instrs. & Controls Co. 

· .. . . . . . .. . . . . . . . . . . . . . . . . . . . .. . . . .. . . . 704-597-1270 
NO Charlotte, ElL Instrs., Inc. ........ . . . . .. 704-37&-2237 
NO Charlotte, Mill Power Supp. Co. ..•.••. 704-373-3336 
NO Raleigh. BrowneIIInstrs. & ConIrols Co. 

· . . . .. . .. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . 919-876-6524 
OH Cleveland, Crcln1lIon Metennaster ..•. 216-651-4100 
OH Dayton, ElL Instrs., Inc. ................ 513-435-2134 
OK Tulse, Tri-StaIe Insir. Lab .•.....••.••. 918-836-0286 
PA Malvern, Rumsey EIec. Co. .••........ 215-29&-3900 
PA PittsIlurgh, ELInstrs., Inc. ....•.•..•••. 412-823-2255 
PA PittsIlurgh, Process EngIg. Co. .••..••. 412-581-5050 
PA Trevose, Brownell Electro, Inc. .•...... 215-364-1400 
so Columbia, Brownell Electro, Inc. ....... 803-772-6111 
TN Knoxville, BrowneIIInsIrs. & Controls Co. 

......................•................. 615-966-3441 
TN Memphis, Brownell Instrs. & Controls Co. 

....................................... 901-795-8493 
TN Nashville, BrowneIIInstrs. & Controls Co. 

........................... '" ......... 615-885-1302 
TX Dallas, Butler & Land, Inc. .... . ........ 214-343-8800 
TX Dallas, ElL Instrs., Inc. ......•...... , . .. 214-357-0297 
TX Garland, Crorr¢on Metermaster ...... 214-271-5871 
TX Harlingen, Bush Supply Co. ..•.•.••••• 512-42&-1613 
TX Houston, Brownelilnslrs. & Controls Co. 

................. ............ ........ .. 713-894-2771 
TX Houston. Butler & Land, Inc. .......... 713-896-0608 
TX Houston, OMI MeIers & Insir. ......... 713-644-1631 
TX Houston, ElLInstrs., Inc. ..•.....••.••. 713-271-3100 
VA Norfolk, ElL Instrs., Inc. ....... . . . .. . . . . 804-885-9553 
VA Richmond, MetermeIrics ..•.....••.•.. 804-275-1431 
VA Springfield, ElL Instrs., Inc. ..........•. 703-569-2611 
WA Redmond. ElL Instrs., Inc. ............. 20&-892-3222 
WA Seattle, Eicher-Richards Co. .•.•....•. 20&-523-7888 
WI Milwaukee, E-M Instrs. ................ 414-272-7799 
can Mississauga, On!., ElL Instrs., Inc. ..... 41 &-624-6660 

~Westrex 
• _Products 
FAX: 617-254-6848 

WHITTAKER-YARDNEY POWER SYSTEMS, WINTEK CORP. 1901 South St. I..aIayette, IN 47904-
Whittaker-Tech. Prods., Inc., 82 Mechanic St. 2993, Tel: 317-742-8429, 800-742-8909,1ELEX: 70-9079, 
Pawcatuck, CT 02891, Tel: 203-591101 100, 1ELEX: FAX: 317-448-4823; EmpI.: 16 ............ 001124-1125 
6813114, TWX: 710-470-0260; FSC No.: 87382; EmpI.: 
250; SIs. Mgr: Rene DuBois 

WIDE BAND ENGINEERING CO. INC. Box 21652, 
Phoenix, AZ 85036, Tel: 602-254-1570; EmpI.: 10 

WIREBENDERS, INC. 2440 W. Mission Ln. Ste. 9,10. 
Phoenix, AZ 65021, Tel: 602-881-1856, FAX: 602-870-
9242; FSC No.: 5950;FSCS/CAGE 1 DA26; Empl: 18; SIs. 
Mgr: Leo Middleton 

WIDERANGEELCTRNS.CORP.14OSunValleyCir.St THE WIREMOLD COMPANY, 60 Woodlawn S1reet, W. 
Louis, MO 63026, Tel: 314-343-9191, 1ELEX: 44-2560; Hartford, CT 06110, Tel: 203-233-8251, FAX: 203-323-
EmpI.: 11; SIs. Mgr: Donald Toone 2062; Empl: 900; SIs. Mgr: F. 0. Casteel 

WILBRECHT ELECTRONICS, 346 Cheater St. St Pau~ WIRE-PRO, INC. 23 Front S1reet, Salem. NJ 09079, Tel: 
MN 55107, Tel: 612-222-2791, FAX: 612-222-7639; EmpI.: 609-935-7601,609-935-7651, TWX: 510-690-4750, FAX: 
200; SIs. Mgr: Laurie WiIbrech1 609-935-0102; EmpI.: 225; SIs. MgT: Philip Negrin, Mktg. 

~v 
WILCO 

I~\ 

FAX: 317-293-9462 
WILCO CORP. 6451 Saguaro Court, Indianapolis, IN 

46268, Tel: 317-293-9300 ..•............. A'1324-1327 

Local Seles OffIces & Reps 
AL Huntsville, ACM ..................... . 
AZ Scottsdale, Mactronix ................ . 
CA San Jose, Taxal North ............... . 
FL Hollywood, AskIand EIcIm. Comps. .. . 
II. Arlington Hgts., M B Sis. ............. . 
IN Cannel, Current Elctm. MkIg. ......... . 
NH Londonderry, Benne1ron •......•...... 
MI Grand Rapids, OEM EIctm. Sis. ...... . 
MI Warren, OEM Elctm. Sis. .............• 
NY Hicksville, L Tronix .................. . 
OH Cincinnati, JMK EIctms. ....•.•...••... 
OH Cleveland, JMK EIctms. .............. . 

Local DisIJibuIonl 

205-883-9720 
602 .. 9913-1848 
408-272-8836 
305-887-1074 
312-392-9499 
317-575-9943 
603-432-9092 
61 &-361-5414 
313-575-9444 
51 &-935-0220 
513-271-3860 
21&-88&-7100 

Mgr.; Dist. Mgr: Philip Negrin 

WIRING ANAL VZERS, INC. 9650 Owensmouth Ave., 
P.O. Box 4535, ChaIswor1h, CA 91313, Tel: 818-709-4500, 
800-221-5979 (axel CA & AK); EmpI.: 15; SIs. Mgr: 
Noonan Wartell 

WON TRONICS, Apollo Magnetics Corp., 2720 W. 
Beverly Blvd., Los Angeles, CA 90057, Tel: 213-381-2500, 
TWX: 910-321-4348; SIs. Mgr: MichaeI·Ronzon 

WORLDNET MARKETING INC. 3187 F Airw9lf Ave., 
Costa Mesa, CA 92626, Tel: 714-545-7118, 1ELEX: 
3781824, FAX: 714-540-9138; EmpI.: 7; SIs. Mgr: Frank 
Buday; Dist. Mgr: Frank Buday 

WORLD PRODUCTS INC. 19654 8Ih St East, Sonoma, 
CA 95476, Tel: 707-996-5201, 1ELEX: W~ snom 
171715, FAX: 707-996-3390; FSC No.: 410966309; Empl: 
445; SIs. Mgr: Mark Beynon; Dist. Mgr: Mark Beynon 
.. ............. A'1194-1195, 2212-2213; 1101926-1927 

Local Seles OffIces & Reps 
AL Huntsville, Technlg. Mktg. Assoc. ••.•• 
AZ ScoItsdaIe, American Mktg. Inc. ••..••. 
CA Agoura Hills, WesIpOwer ............. . 
CA Mountain Voew, Straube Assocs., Inc. 

CA Stanton, Inductive Comps. ........... . 714-82&-3420 ....................................... 415-969-6060 
FL Fl Lauderdale, Bros. EIctms. FL ..... . 305-561-6700 CO West Minster, Straube Assocs. Mountain Stales 
NJ E Brunswick, Brothers EIcIms., Inc. .. . 201-238-2200 .... ..... ..... .. ...... ......... .. ...... 303-426-0890 

FL Orlando, Technlg. MkIg. Assocs. ...... 407-857-3760 
WILCO WIRE & CABLE CO. INC. 1921 Las Plumas Ave., GA Norcross, Technlg. MkIg. Assoc. ...•.• 404-44&-3585 

San Jose, CA 95133, Tel: 40&-92&-8890, FAX: 408-251- IL Arlington, KMA Sis. Co. ..••.•.•.•..... 312-39&-5300 
6508; Empl: 52; SIs. Mgr: Joe Shepherd; Dist. Mgr: Sylvia IN Indianapolis, Frank J. campisano Co. 
Neal .•........ ............. .. .. ............ 317-253-7651 

IA Marion, Associated Elctm. Mktg.lnc. .. 319-377-1129 

WILCOXON RESEARCH. 2096 Gaither Ad., Rockville, KS Lenexa, Associated EIcIm. Mktg. Inc. •. 913-888-0022 
MO 20850, Tel: 301-330-8811, 1ELEX: 89&-342; EmpI.: 50; MMAI Lexington, Jodan Technlg. ....•....... 617-863-8898 
SIs. Mgr: Fred Wilcoxon .. . . . . . . . . . . . . . . . . . . . .. 1102000 Grosse PoinIe Park, Greiner Assocs. Inc. 

...............................•....... 313-499-0188 

WILKINSON, P.o. Box 4558, Westlake Village, CA 91359, 
Tel: 818-889-0050, 900-822-4653, 1ELEX: 698213, FAX: 
818-889-3810; Empl:44; SIs.Mgr:RCooI<; Dist.Mgr:R 
Cook 

MN Minneapolis, Tecteam Sis. Inc. ......•. 612-654-6616 
MO St Louis, Assocd. Elctm. Mktg. Inc. .... 314-731-2240 
NJ Fords, MaJ1in Dale Corp. ...•..•...•... 201-738-7200 
NM Albuquerque, Syntech ................ 505-266-7951 
NY Rochester, Apex Assocs. •.•........•. 71&-272-7040 

W1LMANCO, 19529 Business Center Drive, Northridge, CA 
WESTREX PRODUCTS, 25 Denby Ad., Boston. MA 91324, Tel: 81&-993-1682/1663, TWX: 9103607912 

02134, Tel: 617-254-1200, 1ELEX: 951589; Empl: 200; WlLMANCOUWAV, FAX: 81&-993-5438; FSO No.: lY521; 

NO Raleigh, Technlg. MkIg. Assoc. •.•.•.•. 919-850-0676 
OH Cincinnati,FrankcampisanoCo. •.•.• 513-574-7111 
OR Portland, Caruso & Co. ......•.••.•.•. 503-620-0375 
PA Coraopolis, Frank J. campisano Co. .• 412-264-5151 SIs. Mgr: Blaine Wotring................ 001108,1116 EmpI.: 12; SIs. Mgr: Christian Noiroux 

Local Seles Offices & Reps 
can Markham, On!., Tech. Logistics Support 

••......................•.•.......•.•.. 416-479-1911 

WESTRONICS INC. OF TEXAS,2441 Northeast Pkwy, 
Box 961003, Fl Worth, TX76161, Tel: 817~25-2311. FAX: 
817-625-1068; EmpI.: 190; SIs. Mgr: Paul Shullz 

WHEELOCK, INC. 273 Branchport Ave., Long Branch, NJ 
07740, Tal: 201-222-6890, TWX: 71 0-722-651 O,FAX: 201-
222-8707; EmpI.: 200; SIs. MgT: WilHam L Goldstein, 
SIs./Mktg. VP 

WHITMOR WIRE & CABLE, 27737 Ave. HopIdns, 
Valencia, CA 91355, Tel: 905-257-2400, FAX: 905-257-

WILMAR ELECTRONICS, INC. 2430 Amsler St. 
Torrance, CA 90505, Tel: 213-32&-6668, 1ELEX: 182417, 
FAX: 213-32&-9147; FSC No.:25248; EmpL: 25; SIs.Mgr: 
ZfN HeifeIz 

WILMORE ELECTRONICS CO., Box 1329, 
Hillsborough. NO 27278, Tel: 919-732-9351, TB..EX: 
292617; Empl: 48; SIs. Mgr: J. L Harris 
. . . . . . • . . . • . . . . . .. . . . . • . . . . . . . 002140-2143, 2236-2237 

WILSON, H. F. ENGINEERING CO. 475 Taft Ave., Glen 
Ellyn, IL 60137, Tel: 312-489-8473, 1ELEX: 72-1438; 
Empl: 21; SIs. Mgr: H. Wilson; Dist. Mgr; William Henry 

2495; FSC No.: 15851; EmpI.: 29; SIs.Mgr:MarkLee; Dist. WILSON, H. M, CO. 11501 Chimney Rock ReI., Houston, 
Mgr: Mark Lee TX 77035, Tel: 713-729-1163; EmpL: 3; SIs. Mgr: H. M. 

Wilson 

PA Montgomeryville, Quick Responee Tech. Sis. 
....•..••........... " .•.•....• " . . . . . • 215-362-9225 

TX Houston. R-Squared EIcIms., Inc. ..... 713-820-3210 
UT Salt Lake OIly, Straube Assocs.,M1n. Stales Inc. 

.•...•.......•..............•. ....... .. 901-263-2640 
WA Bellevue, Caruso & Co. •••••.•••••••.• 206-455-8811 
WI Milwaukee, KMA S~ Co. ......•...•.. 414-259-1771 

Local DistrlbulDts 
FL Melboume, Pridmore ...••••.•.•.....• 
II. Lisle, Cor,.,a.. Inc. .••.•.•••.•••••.••.•• 
MA Norwood, EmteI ........•..•.......•.. 
NH Salem. Tech-Mark Corp. ............. . 
PA McKean. Advacom •...••••.••.•••.••• 
TX Dallas, Ormi Pro ..........•.......... 
WI Milwaukee, Cor,.,a.. Inc. ............. . 

305-727-2491 
312-652-7707 
617-789-8500 
803-893-6390 
814-47&-7774 
214-233-0500 
414-529-4106 

WORLD PRODUCTS INC-, Systems Devices Grp.. 
19654 8Ih St E. Sonoma 95476, Tel: 707-996-5201, FAX: 
707-996-3390; EmpI.: 50 .•.•..•.•.••...•• 1101124-1125 WHITSO, 9326 Byron St. Schiller Pk, II. 60176, Tel: 312-

67&-5200; EmpI.: 170 WILSON ELECTRONICS, See Regency Land Mobile, 
Inc. WORLD' TEST SYSTEMS, INC. P. O. Drawer 1428, 

WIL TRON, 490 Jarvis Dr. Morgan Hil~ CA 95037-2909, Tel: 
408-77&-2000, 1ELEX: 265227 WIL TRON MH. FAX: 408-

Waynesboro. VA 22980, Tel: 703-949-8753, FAX: 703-
943-3826; SIs. Mgr: Buford H. Baber 

WHITTAKER CORP. Electronic Resources Div. 1955 
N. Surveyor Ave., Simi Valley, CA 93063, Tel: 905-584-
4100. lWX: 910-49&-2751, FAX: 905-584-9157; FSC No.: 
72152; EmpI.: 200 77&-0239; FSC No.: 20944; Empl: 900; SIs. Mgr: W. WOVEN ELECTRONICS, Woven Electronics 

Baxter Corporation, Old Stage Road, Simpsonville, SO 29681, 

WHITTAKER CORP, Providence Chemicals Div. King 
Philip Ad., P.O. Box 16089, E Providence, RI 02916, Tel: WINSYSTEMS, INC. P.O. Box 121361, ArHngton, TX 
401-434-1770, TB..EX: 92-7652, FAX: 401-434-9090; 76012, Tal: 817-274-7553, FAX: 817-54&-1358; FSC No.: 
EmpI.: 25 lAU87 

Tel: 903-963-5131, TWX: 810-963-5131, FAX: 803-963-
1761; EmpI.: 400; SIs. Mgr: Peggy BumeIt 

WYLE LABS, See Electronic Enclosures 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. W. 829 



XCELC 
XCEl CORPORATION, See Digitran and Computron 

Display Sys. Divs. 

XCP, INC. 8 W. Main St. Dryden. NY 13053, Tel: 807-844-
9143; SIs. Mgr: DIane Rademacher 

XEDAR CORP. 2500 Central Ave., Boulder, CO 80301, Tel: 
303-443-6441, FAX: 303-44:r6444; SIs. Mgt: Araf 
zeidler 

XEL TEl<. 473 Sapena at. Unit 24, Santa Clara, CA 95054, 
Tel: 408-727-6995, TELEX: 408-727-6996; SIs. Mgr: Jung 
Mi Lee; DIst. Mgt: Youngho Chung 

Manufacturers and Sales Offices Directory 
MN Minneapolis, Berndt. Assocs. ...•......• 
MO Ellisville, Gateway Tech. Sis. ..•.••..•. 
NH Nashua, Bell Controls ............. ;.; 
NY Hartsdale, Spectrum Sis. ............. . 
NY Uverpoo~ MMHare Co. .............. . 
NY Syracuae, M M Hare ................ . 
NC Raleigh, The Novus Grp. ............ .. 
OH Cincinnati. TrI-S1ate MkIg. ............ . 
PA Jenkintown, Monument Tech. Assocs. 

612-549-2021 
314-391-8543 
603-682-6984 
914-472-8800 
315-457-6859 
315-457-8859 
919-883-n71 
513-761-7993 

.. .... .. .. .. .. .. .. . .. .. .. .. .. . .. .. . .... 215-884-3737 

YEW CORP. See YokOgawa Corp. of America 

YOKOGAWkCORP. OF AMERICA, 2 Dart Ad., Newnan, 
GA 30265, Tel: 404-253-7000, FAX: 404-251-4088; EmpL: 
450; SIs. Mgr_' Chuck Micallef; DIst. Mgt: Jack Martz 

YORK METAL PRODUCTS, INC. 34-20 12th St. Long 
Island City, NY 11106, Tel: 719-932-3660, FAX: 719-932-
0007; EmpL: 45; SIs. Mgt: Harold Miller 

. 1')( Dallas, AlHed Camps.................. 214-238-0408 YORK TECHNOlOGY, INC. 210 N. Glenoaks Blvd., Ste. 
WA Redmond. HaIbar Assocs. ............ 209-882-0990 C. Burbank, CA 91502, Tel: 819-955-8927, TELEX: 99C). 
WI Milwaukee, LTD Technlgs. •.••.•.•.••. 414-n4-1ooo 968 York CA, FAX: 819-955-9728; SIs. Mgt: Bradley E. 

XENON CORP. 20 Commerce Way, Woburn, MA 01801, XERCON, INC. P.O. Box 554, POlIIand, OR 97207, Tel: 503-
T 'TELEX 928204 EmpL 45 SIs Mgt 292-8682, FAX: 503-292-8697; EmpL: 6; SIs. Mgr: G . 

Sousa 

. el: 617,-938-3594, : ; :; • : Osgood 
Louis R. Panico 

XENOTRONIX INC. 28074 Ave., Hall No. 10, Valencia, CA XEROX CORPORATION, Xerox Square, C).5, Rochester, 
91355, Tel: 805-257-4793, FAX: 805-257-1093; SIs. Mgt: NY 14644, Tel: SO<H!32-6979; EmpL: 100,367 

CoIeenMiIier 

Xentek. 
The Heart of Your System 

FAX: 619-727-8926 
XENTEK, INC., 780 Shadowridge Drive. VISta, CA 92083, 

Tel: 619-727-()94O, TWX: 91c)'322-1155; FSC No.: 52360; 
EmpL: 300 .. . .. .. .. .. .. .. .. .. . .. . .. .. .. ... 002144-2149 

I..DCaI Sales Offices & Reps 
AI. Huntsville, The Novus Grp. ....••..•.. 205-534-0044 
A2 Fountain Hills, HaIbar Assocs. ........ 602-837-2464 
CA Glendale, Halbar Assocs. ............. 819-246-8263 
CA San Jose, Richards Assocs. .......... 408-452-8171 
FL Orlando, Currie Peak & Frazier .•.••.. 305-855-0843 
GA Ulburn, The Novus Grp. .............. 404-381-1015 
IL Itasc8.LTDTechnlgs.,1nc. ............ 312-773-2900 
IN GarmeI, Berndt Assocs. ............... 317-844-0114 
MO Hunt Valley, Phoenix !lis. ............. 301-829-2066 
MA Southboro, Sullivan Tech.S1s. ......... 508-485-2215 
MI Jenison, YoungTechnlgs. ............ 619-457-2616 
MI Southfield, Fred Gehlke .............. 313-559-5363 

YOKOGAWA+ 

AUTHORIZED DISTRIBUlOR 
AND VALUE-ADDED CENTER 

'~';S'UNSHZNE 
THE SOURCE FORMETERS&TESTEQmPMENT 

1810 Grant Avenue 
Philadelphia, PA 19115 

215-673-5600 
FAX: 215-673-5609 

800-343-1199 
THE 

ULTIMATE TECHNICAL 
SOURCE 

XEROX IMAGING SYSTEMS, INC. Xerox Corp., 1215 
Terra Bella Ave., Mountain View, CA 94043, Tel: 415-965-
7900, 80c)'821-2898, TELEX: 701994 DATACOPY UO, 
FAX: 415-965-3474, EmpL: 235; Sis. Mgr: Wayne 
CrandaI~ Oir. 01 Domestic Sis.; Dist. Mgr: Nancy Ellickson 

XERTEX CORP., See Rosemont Corp. Sensall 
National Sanies 

, 

XETEL CORPORATION, 8100 Cameron Ad., Austin, 1')( 

78753, Tel: 512-834-2266, FAX: 512-634-9250; EmpL: 
300; Sis. Mgr ~ Mark Trutna 

:::X I CO 
FAX: 818-709-5235 

FAX: 213-949-5527 
YUASA BATTERY (AMERICA), INC., 9728 Alburtis 

Ave., Santa Fe Springs, CA 90670, Tel: 213-949-4266, 
TELEX: 696272; EmpL: 5,000; SIs. Mgt: Las Biggins 
.............................. : .................. 001535 

Local Sales Offices & Reps 
A2 Phoenix, Westrep ..................... 802-997-8699 
CA Huntington Bch. West EIctm Sis. ...•. 213-493-5569 
CA San Jose, Nova1ronix ...... .. .. .. .. ... 408-727-9530 
CO Denver, Undberg Co. ................. 303-759-9033 
CT Hor\h Haven, Kitchen & Kutchin ...... 203-239-0212 
FL Tampa, Over and Over ............... 813-626-9100 
GA Atlanta, Over and Over ............... .404-449-6205 
IL Allington Hgts.. Brainard-Wilson MkIg. 

..................... , ................. 312-437-2700 
IA Cedar Rapids, R.W. Kunz & Assocs. .. 319-399-5386 
KS Prairie VIg.. R.W. Kunz & Assocs. .,... 913-848-3535 
MA BurlingtOn, Kitchen & Kutchin ••..•.•.. 617-229-2680 
MN Minneapolis, Electronic Innovators, Inc. 

XICO. INC. 9737 Eton Ave., Chatsworth, CA 91311, Tel: MO 
... . .. .. .. . .. .. .. .. . .. .. . .. .. .... .. .. .. 612-941-()830 
St Louis, R.W. Kunz & Assocs. •..•..•• 314-966-49n 
Berkeley Hgts.. Cambridge Allen & Assocs. 819-709-4403, TELEX: 7095n, ESYLNK: 62253150; NJ 

EmpL: 21; SIs. Mgt~ Ralph Reccia ............. 001117 

WORLD WIDE POWER SOLUTIONS INC., 1009 8.E. 
12th P~ No. 5, Cape Coral, FL 33990, Tel: 813-574-5505, 
FAX: 813-574-9512; EmpL: 10; SIs. Mgr ~ David J. Pau~ Dir. 
of MkIg.; DIst. Mgt: David J. Paul 

XICON CAPACfTORS, P.O. Box 170537, Arlington. 1')( 
76003, Tel: 817-561-2900; SIs. Mgt: Drey Hayford 

XICOR, INC. 851 Buckeye Court, Milpitas, CA 95035, Tel: 
409-432-8888, TWX: 91 C).379-0033, FAX: 408-432-0640; 
FSC Il10.: S0395; EmpL: 91 0; SIs. Mgr: Bruce Mattern; DIst. 
Mgr: Bruce Mattern 

XKD CORPORATION, 101 Cooper Court, Los G8tos. CA 
950s0, Tel: 409-395-3700, TELEX: 171946, FAX: 408-354-
2606; SIs. Mgr ~ Skip McL.aughHn 

XSIS ELECTRONICS, INC., 12620 W. 63rd St. 
Shawnee, KS 66216, Tel: 913-631-0448, TELEX: 437227, 
FAX: 913-631-1170; FSC No.: 57051; SIs. Mgr: Jerry 
Dehnert .................................. A0 1500-1501 

I..DCaI Sales Offices & Reps 
AI. Huntsville, Murcota.Corp. ............. 205-539-8476 
P;z Phoenix, Western High Tech. Mklg. ••. 602-269-2070 
CA Mission Viejo, Chaparreh EIctm. Sis. •. 714-582-2950 
CA Saratoga. F & F Assoc. ............... 408-449-2349 
CT Chashire, Ashworth Assocs. ..••.••... 203-968-0656 
IL Schaumberg, Sieger Assocs. ......... 312-31 C).8844 

KY Fl Mitchel~ G. W. Thelen Co. ......... 609-341-8181 
MD Ellicott City, VP~ Inc. .................. 301,461-2525 
MA Shrewsbury, Ashworth Assocs. ....... 617-845-9688 
MN Eden Prairie, Aldridge Assocs., Inc. .. . . 612-944-8433 
NJ Fairfield, Addem Sis. ................. : 201-882-()993 
NM AlbucJJerque, Western High Tech MkIg. 

.. .... .. .. .. .. .. .. .. .. . .. .. .. .. .. . .. ... 505-864-2256 
NY E. Syracuae, R. D. Sherman ........... 315-433-1165 
NC Winston-Salem, Murcota Corp. .. ...... 919-722-9445 
PA Montgomeryville, Rulo Sya. Camps. .. , 215-369-8495 
1')( Shennan, Repmester................. 214-247-6236 
EXP NY, Great Neck, Ad Auriema . • . . • . . . .. 516-487-0700 

XYLOG CORP., 83 Hobart St. Hackensack, NJ 07601, Tel: 
201-489-4040, FAX: 201-489-6745; EmpL: 30; SIs. Mgt: 
Milton Frank •• , ••..•.. '" •. •.•.•• . .. ..•.• •. . ••. .002150 

YElLOW SPRINGS INSTRUMENT CO. Box 279, 

....................... :............... 201-464-0203 
NJ Carlstadt, Yuasa Battery (Amer.) E. Reg. 011. 

.. .. .. .. .. .. .. .. . .. . .. .. .. .... .. .. .. .. . 201-89&-8800 
NY Rochester, Ossman Camps. Sis. ...... 719-359-1200 
NY Syracuae, Ossman Camps. Sis. ....... 315-455-8611 
NC Charlotte, Over and Over ............. 704-542-9111 
OH Columbus, McFadden Sis. ............ 614-459-1280 
OK Tulsa, Barty Sis. ...................... 919-749-7n5 
OR Portland, Earl & Brown .. .. .... .. .. .. .. 503-245-2283 
1')( Hous1on, Barty Sis. ................... 713-764-5880 
1')( Richardson, Barty Sis. ................ 214-234-0255 
UT Salt Lake City, Undberg Co. .......... 801-2n-2643 
WA Lynwood. Earl & Brown ............... 206-885-5064 
WI Waukesha, Brainard-Wilson MkIg. .... 414-797-7940 
Can Pointe-Claire, Que., Tech Trek, ltd. ... 514-697-3385 
Can Rexdale, Ont, Tech Trek, ltd. ......... 419-674-1717 

I..DCaI Dislribuloni 
AI. Huntsville, Newark EIctms. . . . . . . . . . . . . 205-837-9011 
AI. Juneau, Juneau EIcIrI. Equip. •..••...• 907-588-2280 
P;z Glendale, Lynntronics .............. ... 802-931-5981 
CA Buena PI<, Cypress EIctrns. .......•.•. 714-521-5230 
CA Costa Mesa.. House of Batteries .•..•. 714-842-8222 
CA San Oiego. Tauber EIctrns. ........... 619-274-7242 
CA Santa Clara, Cypress EIctms. ••.••.•.• 408-98C).25oo 
CO WheatrIdge, Cypress EIcIms. ......... 303-431-2622 
FL Miami, EIctm. Equip. .. ,............... 305-871-3500 
GA Norcross, Applied Power .••.•.......• 404-263-0421 
HI Honolulu, EIctrL Equip. .••..•.........• 809-533-3981 
IL Downers Grove, Jarbo Battery ........ 312-964-9358 
IN Indianapolis, Newark EIctms. .. .. .. .. .. 317-872-7070 
MD Beltsville, Mark EIctms. ............... 301-595-5040 
MA Middleboro. Glynn EIctrns. ............ 617-947-4262 
MI Brighton, Applied Power .............. 313-229-8550 
MI Grand Rapids, Newark EIctms......... 616-214-6681 
MN Minneapolis, Bergquist Co. . .. . .. . . . . . . 612-635-2322 
MS Jackson, Newark EIctms. ............. 314-291-8200 
NH Salem, Cronin EIctms. ................ 803-899-4440 
NJ Clifton, Engrd. Assemblies ............ 201-34C).()6()() 
NJ Edison, NewarkEIctms................ 201-572-2103 
NY Farmingdale,BatteryExpeditors ...... 519-752-0111 
NY FLushing. W & W Assocs. ............ 719-961-2103 
NY Rochester, MasHne EJctms. ........... 719-54&-5373 
NY Rochester, Newark EIctms. ........... 716-473-6800 
NC Raleigh, Engrd. Assemblies .....•..••. 919-79C).97oo 
OH Columbus, Whitehead EJctms. ........ 614-224-1186 
OH Solon, Repco EIctms. ................. 219-249-8900 
OR Portland, Standard Batteries of Portland 

.. . . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... .. . 503-234-7251 
Yellow Springs, OH 45387, Tel: 513-767-7241, TELEX: SC Greenville, Newark EIctms. ........... 803-229-9610 
205437, FAX: 513-767-8353; Empt: 380; SIs. Mgr~ M 1')( Allen, Prime Disbbg. .. ................ 214-231-0170 
Mason 1')( Dallas, Cypress EIctms. ............... 214-869-1435 

830 North American offices only. For worldwide.reps & distributors, see Vol. W_ EEM 1989 



Manufacturers and Sales Offices Directory ZYLAB 
lIT. Salt Lake City, Newark EIctms. . . . . . . . . 801-484-6511 
WA Redmond, Priebe EIctms. ............. 206-881-2363 
WI Milwaukee, Newark EIctms. ........... 414-463-1100 
Can IlraJT1IIon, ant, Zentronics .. .. .. . .. . .. 416-451-8445 

ZAMBRE CO. INC. 2134 Old Middlefield Way, Mountain 
View, CA 94043, Tel: 415-968-9176 

Z COMMUNICATIONS, INC. 5450 N.W. 33Id Ave., SIB. 
100, Ft Lauderdale, FL 33309, Tel: 305-735-1000, FAX: 
305-735-1094; FSC 11\0.: 1564A; ErI1>l: 20; SIs. Mgr; 
Devang PaIeI 

ZEBRA TECHNOlOGIES CORPORATION, 3455 
Commercial Ave., NolIhbrook, R. 60062, Tel: 312-564-
1800. TELEX: 206230; FSC No.: ;;;312-564-4714; EmpL: 
110; SIs. Mgr; Kevin O'Donnell 

ZEHNTEI., INC. 2625 Shadelands Dr. Walnut Creek, CA 
94596, Tel: 415-932-6900, TELEX: 371-6165, TWX: 91()-
385-6300; EmpL: 500; SIs. Mgr; Dick Noren; Dist. Mgr; 
Jim Mohr 

CARL ZEISS, INC. One Zeiss Drive, Thornwood, NY 
10594, Tel: 9140-747-1800, TELEX: RCA 221834, TWX: 
WV64--6928 

ZENDEX CORP. 6700 Sierra La, Dublin, CA 94568, Tel: 
415-828-3OOQ, TWX: 91()-389-4009, FAX: 415-828-1574; 
EmpL: 42; SIs. Mgr; Gary Jewell 

ZENITH CRT & COMPONENTS OPERATIONS, 1000 
Milwaukee Ave., Glenview, R. 80025, Tel: 312-391-n33; 
SIs. Mgr; Norm Berkowilz 

FAX: 312-391-7078 
ZENITH COMPONENTS GROUP, Zenith 

Electronics Corp., 1000 Milwaukee Ave., Glenview, IL 
80025, Tel: 312-391-n33, TELEX: 254396; SIs. Mgr; 
George Zimmerer ........................ Do2151-2155 

Local Sales Offices &' Reps 
AL Huntsville, RO. Whitesell & Assocs. ..• 205-883-5110 
AZ. Phoenix, Pinnacle Comp. Sis. ......... 602-994-0441 
AZ. Tucson, Pinnacle Comp. Sis. .......... 602-888-1726 
CA Calabasas, Centaur Corp.............. 818-7040-1655 
CA Irvine, Centaur Corp. .................. 7140-261-2123 
CA MIn. Voew, Taaroom, Inc. .............. 415-960-1550 
CA San Diego, Centaur Corp. .. .. .. .. .. . .. 619-278-4950 
CO Denver, Undberg Co. ................. 303-758-9033 
CT Clinton, SeImark Assocs., Inc. ...•..•.. 203-573-9088 
GA Norcross, RO. Whitesell & Assocs. ... 4040-449-9190 
R. Elk Grove Village, Oasis Sis. Corp. .... 312-640-1850 
IN FL Wayne, RQ Whitesell & Assocs. .• 219-432-5591 
IN Indianapolis, RO. Whitesell & Assocs. 

....................................... 317-359-9293 
IN Kokomo, RQ WhHesel1 & Assocs. .... 317-457-9127 
KY Pewee Valley, RQ WhHesel1 & Assocs. 

....................................... 502-241-1441 
MA Millis, Selmark Assocs., Inc. ........... 617-376-2914 
MI Grand Blanc, RO. Whitesell & Assocs. 

.. .. .. .. .. . .... .. .. . . .. .. . .. .. .. .... ... 313-695-0nO 
MI Grand Rapids, RO. Whitesell & Assocs. 

.. .. .. . . .. . .. .. .. . .. . .. .. .. . .. .. . . .. .. • 616-942-5420 
MI Sou1hfieId, RO. Whitesell & Assocs. •. 313-559-5454 
MI St Joseph, RO. Whitesell & Assocs... 616-983-7337 
MN Eden Prairie, Aldridge Assocs., Inc. ..•. 612-9440-8433 
NH HopIcinton, SeImark Assocs., Inc. ...... 803-746-3299 
NJ Fairfield, MeIro Logic Corp. ........... 201-575-5585 
NJ Saddle Brook, Metro Logic Corp. ...... 201-797-6844 
NM Albuquerque, Undberg Co............. 505-651-1006 
NC Fuquay-Varina, RO. Whitesell & Assocs. 

........... ............................ 919-552-1122 
NC Greensboro, RO. WhHesel1 & Assocs. 

OH Cincinnati, RO. WhHeseIl & Assocs. ••. 
OH Cleveland, RO. WhHeseIl & Assocs. •. 
OH Columbus, RQ Whitesell & Assocs. •. 
OH Dayton, RO. Whitesell & Assocs. .•... 
OK Tulsa, ~Tech ................... .. 
OR Portland, Westerberg & Assocs. •...... 
PA Allentown, PaI\ersOn EIctms. Grp. ..... 
PA PiItsburgh, RQ Whitesell & Assocs. .. 
TN Knoxville, RO. Whitesell ... Assocs. ... 
TN Nashville, RQ Whitesell & Assocs. .•• 
TX Austin, ~Tech .................. .. 
TX Dallas, ~Tech .................. .. 
TX Houston, Comptech ................ .. 
TX Irving, Comptech .................... . 

919-273-1945 
513-521-2290 
216-447-9020 
614--888-9396 
513-298-9546 
918-622-n 44 
503-620-1931 
215-398-9668 
412-963-6161 
615-6940-9476 
615-352-4760 
512-331-8922 
2140-751-1181 
713-n6-9330 
2140-751-1181 

lIT Salt Lake City, Undberg Co. .......... 801-2n-2643 
WA Bellevue, Westerberg & Assocs., Inc... 206-453-8881 
WI Broodfield, Oasis Sis. Corp. ........... 4140-782-6660 

Local Distributors 
AL Huntsville, Allied EIcIms., Inc. ......... 205-721-3500 
CA Fremont, Allied EIcIms., Inc. .•.••.•.... 415-no-osoo 
CA Tustin, Allied EIcIms., Inc. ............. 7140-669-7140 
CO Englewood, Allied EIcIms., Inc. ..•..... 303-79()-1664 
FL Clearwaler, Allied EIcIms., Inc. ........ 813-539-0369 
FL Pompano Bch., Allied EIcIms., Inc. .•.. 305-97&-3006 
GA Norcross, Allied EIcIms., Inc. ....••••.. 404-446-8595 
n.. Elgin, Allied Ek:Ims., Inc. .............. 312-897-8200 
IN Indianapolis, Allied Ek:Ims., Inc. ....... 317-875-0448 
MD ColurOOia, Allied Ek:Ims., Inc........... 301-381-1560 
MD Marlow Hgts., AiDed EIcIms., Inc. ...... 301-423-0161 
MA Billerica, AlUed EIctms., Inc. ........... 617-942-0150 
MN Eden PraIrie, Allied EIc1ms., Inc. ....... 612-829-7554 
NH Nashua, Brevan EIctms. .............. 803-659-7230 
NJ Mt Laurel, AIDed EIcIms., Inc. ......... 609-2340-n69 
NY Mineola, Allied EIcIms., Inc. ........... 516-246-2360 
NY Rochester, Altied EIcIms., Inc. ......... 716-244--9440 
NC Raleigh, Allied EIctms., Inc. .. .. .. .. .. .. 919-676-5845 
OH Solon, AiDed EIcIms., Inc. ............. 216-246-4200 
OK Tulsa, Norvell Ek:Ims., Inc. ............ 918-254-8606 
PA Pittsburgh, Allied EIcIms., Inc. ......... 412-367-4124 
TX Austin, Allied EIcIms., Inc. ............. 512-389-3n1 
TX Austin, Norvell EIcIms., Inc. ........... 512-837-5555 
TX Dallas, Allied EIcIms., Inc. ............. 2140-553-4370 
TX Dallas, Norvell EIcIms., Inc. ........... 2140-233-0020 
TX Ft Worth, Allied EIcIms., Inc. .......... 817-336-5401 
TX Houston, Norvell EIcIms., Inc. ......... 713-7n-1666 
TX Humble, Allied Ek:Ims., Inc. ........... 713-446-8005 
WA Seattle, Allied EIcIms., Inc. ............ 206-547-2827 
WI New Berlin, Allied EIcIms., Inc. ........ 4140-796-1280 

MA Monson, Zero-East Div ................ 413-267-5561 
MA Palmer, Benoit-Senecal Co. ........... 413-283-8384 
MI Grosse Pointe PI<, Greiner Assocs., Inc. 

....................................... 313-499-0188 
MS Jackson, S. LWelch &Assocs. ....... 601-932-5534 
NY Commack, MTR, Inc................... 516-462-9580 
NY Syracuse, Fountain Young Co. . .. ..... 315-437-n33 
NC Martinsville, Engrg. Reps Assocs. •.••• 703-632-2365 
OH Columbus, Tom Mulligan & Assoc. .... 6140-457-2242 
PA Boswel~ B. E. Gibson ................. 814-629-6772 
PA Huntingdon Valley, lnacker Sis. ....... 215-947-5660 
SC Martinsville W. VA, Engrg. Reps Assocs. 

.. .. .. . .. .. . .... .. .. .. .. .. .. .. .. .. .. .. • 703-632-2365 
Can Istington, Ont, Pipe-Thompson Ud. ... 416-236-2355 

ZETA LABS. 2811 Orohard Parkway, San Jose, CA 95134, 
Tel: 4Q8-434.-36O(), FAX: 408-433-0205; FSC No.: 31260; 
ErI1>l: 280; SIs. Mgr; Mike Mallinger 

Local SaI8s Offices & Reps 
AZ. Chandler, BIacI<hart Assoc. ........... 602-931-2556 
I'OZ. Phoenix, BIacI<hart Assocs. •...•.•...• 602-893-3488 
CA Palo Alto, RF Assocs. ................. 415-494-3331 
TX Dallas, McDonaids Assocs. •.•...•...• 2140-239-3293 

ZEUS INDL PRODS. INC. P.O. 8Qx 296, Raritan, NJ 
OB669, Tel: 201-526-0800, 80()-526-3842, TWX: 710-480-
9346, FAX: 201-526-5699; FSC No.: 32039; EmpL: 150; 
SIs. Mgr; JefIray J. Tourville; Dist. Mgr; Michael C. 
Tourville 

ZEV A TECH, INC. 2700 Geleway Centre Blvd. Ste., 
Morrisville, NC 27560, Tel: 919-46<>-0111, FAX: 919-469-
0480; ErI1>l: 70; SIs. Mgr; Bob Black; Dist. Mgr; Bob 
Black 

ZEXCO, 5526 Murietta Ave., Van Nuys, CA 91401, Tel: 818-
997-7895 

ZERCOM CORPORA llON, P.O. 8Qx 84, Zeroom Drive, ZIA TECH, 3433 Roberto Ct, San Luis Obispo. CA 93401, 
Merrifield, MN 56465-0084, Tel: 218-765-3151, FAX: 218- Tel: 805-54H)488, TELEX: 4992316, FAX: 805-541-5088; 
765-3900; EmpL: 65; SIs. Mgr; Jell Zemov EmpL: 65; SIs. Mgr; Jim EcIdord 

FAX: 818-841-5618 
ZERO CORP., 7n FrontSt, Burbank,CA 90503, Tel: 818-

846-4191; EmpL: 1400; Sis. Mgr; Doug Griffith 
.................................... C·1098-1099,ll22 

Local Sales Offices & ~ 
AZ. Phoenix, Howe & Howe SIs., Inc. ••..•. 602-2640-7971 
CA Burbank, Zero-West Div. .............. 818-846-4191 
CA San Diego, San Diego Sis. 011. ........ 619-271-7221 
CO Boulder, Component. Prod. Sis. Co. Inc. 

.. . .... .. . .. .. .. .. .. .. . .. . .. .. .. .. .. ... 303-530-2800 
FL CleaJwaler, Zero-East Div. ............ 813-531-8991 
IL Elk Grove Village, carlson EIctms. Sis. 

.. .. . .. .. . .. .. .. . . .. . .. .. . .. . .. . .. .. ... 312-956-8240 
IN Indianapolis, LM. DeVoe Co. ... ....... 317-842-3245 
IA Cedar Rapids, Carlson Elctms. Sis. ... 319-378-1450 
MS JacI<son, S. L Welch........ .. .. .. .. .. 601-932-5534 
MD Baltimore, Mark1ron ................... 301-628-1111 
MA Monson, Zero-East Div. ............... 413-267-5561 
MI Grosse Pointe Park, Greiner Assoc. Inc. 

.. .. . .. .. .. . .. .. .. .. .. .. .... . .. . .. ..... 313-499-0165 
MN Bloomington, EIctm. SIs. Agcy. •....... 612-884-8291 
MO St Louis, Cadon Techn. Sis. .......... 3140-645-B670 
NY Commack, MTR, Inc. ............. • .. .. 518-462-9560 
NM Albuquerque, Fry-Gales .............. 505-262-1525 
NY East Syracuse, Fountain Young & Co. 

NC Apex, Engineering Reps Assoc. ...•..• 
OH Columbus, Tom Mulligan & Assocs. .. 
OR Lake Oswego, RTS, Inc. ............. . 
PA Boswel~ B.E. Gibson ................. . 
PA Huntingdon Valley, lnacker Sis. ...... . 
SC Greenville, Engineering Reps Assoc. .• 
TX Garland, Tesco Inc. ................. .. 
TX Houston, Milco Mklg. ................ . 
TX Richardson, Milco Mktg. ............ .. 
lIT Salt Lake CHy, Effective Sis. ........ .. 
MD Rockville, Mark1ron .................. . 
WA Vashon, RTS, Inc. .................... . 

315-437-n33 
703-632-2365 
6140-457-2242 
503-244-4123 
814--829-6n2 
215-947-5660 
703-632-2385 
2140-681-1376 
2140-783-2716 
2140-783-2716 
801-268-9617 
301-251-8990 
206-285-1363 

ZERO CORP., Zero East Div., 2B6 Main St, Monson, 
MA 01057, Tel: 413-267-5561, TWX: 71()-3S40-145O; SIs. 
Mgr; Roger St Marlin .......................... C.ll22 

Local SaI8s Offices & Reps 
AL Huntsville, BJR MIg. Reps. ............ 205-881-3569 
CT Monson, Zero-East Div. ............... 413-267-5561 
IN Indianapolis, c.c. Eleciro Sis. ......... 317-355-1508 
IN Indianapolis, Lealie M. Devoe Co. ..... 317-842-3245 
MD Rockville, MarkIron, Inc. ............... 301-251-8990 

FAX: 914-666-0216 
ZIERICK MANUFACTURING CORP., 56 Radio Circle, 

Mt Kisco, NY 10549, Tel: 9140-666-2911, 80()-882-802O, 
TWX: 71()-571-2143; EmpL: 120; SIs. Mgr; LT. Noyes; 
Dist. Mgr; Jack Becker ......................... Col580 

Local SaI8s Offices & Reps 
IL Palalina, CIaeson Assocs. ............ 312-359-7230 

Local DIstribuI.ors 
CA Fremont, AIatec Prods. .............. .. 
CA Hayward, Arow Fasteners .......... .. 
CA Laguna Hills, Yarbrough Timco ...... . 
CA Mission HilJs, Coast Air .............. . 
CA N. Hollywood, AIatec Prods. .......... . 
CA San Jose, Bisco Inds. ................ . 
CO Denver, Hardware Specialty ......... . 
FL Winter PI<, Hardware Specialty ...... . 
MA Marlborough, Hardware Specially ••..• 
MA Wmchester, Rush Inds. .............. . 
MO Bridgeton, AIatec Prods. ............ .. 
NJ Pine Brook, AIaIec Prods. ............ . 
NY Long Island City, Hardware Specially 

NY Peekskil~ Lawrence Tufts ............ . 
OR Beaverton, Camps. Resources ..•••.•. 
WA Redmond, Camps. Resources ...•.••. 
Can Concord, ant, Zierick Canada Ud. .. :. 

408-279-8895 
415-487-2100 
7140-858-7021 
818-898-2288 
818-7640-5800 
408-435-8980 
303-371-8553 
305-6n-ssoo 
617-481-8622 
617-729-5800 
3140-298-0100 
201-227-8140 

718-361-9393 
9140-739-2107 
503-841-8488 
206-454--B6B6 
416-659-1429 

ZIPPERTUBING CO. Box 61129, Los Angeles, CA 90061, 
Tel: 213-321-3901, TWX: 91<>-346-6713, FAX: 213-321-
3086; ErI1>l: 120; SIs. Mgr; Teny Plunmer 

ZIRMEX, See Degussa Electronics, Hybrid Div. 

ZI-TECH INSTRUMENT CORP. P.O. Box 391567, 
Mountain Voew, CA 94039-1567, Tel: 415-966-8484, 
TELEX: 334--447, FAX: 415-966-8201; EmpL: 15; SIs. Mgr; 
J.Ziman 

Z-UNE POWER CONTROLlERS. See Pulizzi 
Engineering, Inc. 

ZVlAB CORPORATION, 3105-T N. Wilke Ad., Arlington 
Heigh1s, IL 80004, Tel: 31lH132-1100, TELEX: 38 3422 
ZVlAB coo, TWX: 910-38Q.4603 ZVlAB CGQ, ESYLNK: 
62753465, FAX: 31lH132-1129; EmpL: 21; SIs. Mgr; Tom 
Priestley 

ZVMOS CORP. 4n N. MatIlilda Ave., Sunnyvale, CA 
94086, Tel: 408-730-8600, 408-73().5400, TWX: 91<>-339-
9530; SIs. Mgr; Jeff Jacobsen 

EEM 1989 North American offices only. For worldwide reps & distributors, see Vol. w. 831 
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Control Character Representations Special Graphic Characters 
NUL Null OLE _Data Link Escape (CC) SP Space < Less Than 
SOH Start of Heading (CC) DCI Device Control I Exclamation Point Equals 
STX Start of Text (CC) DC2 Device Control 2 Logical OR > Greater Than 

ETX End of Text (CC) DC3 Device Control 3 Quotation Marks Question Mark 

EOT End of Transmission (CCl. DC4 Device Control 4 II Number Sign @ Commercial At 

ENQ Enquiry (CC) NAK Negative Acknowledge (CC) $ Dollar Sig~ [ Opening Bracket 

ACK Acknowledge (CC) SYN Synchronous Idle (CC) % Percent \ Reverse Slant 

BEL Bell ETB End of Transmission Block (CC) & Ampersand I Closing Bracket 

BS. Backspace -(FE) CAN Cancel Apostrophe 1\ Circumflex 

HT Horizontal Tabulation (FE) EM End of Medium Opening Parenthesis -, Logical NOT 

LF Line Feed (FE) SUB Substitute Closing ParenthesiS Underline 

VT Vertical Tabulation (FE) ESC Escape Asterisk Grave Accent 

FF Form Feed (FE) FS File Separator (IS) + Plus ( Opening Brace 
CR Carriage Return (FE) GS Group Separator (IS) Comma Vertical Line (This graphic is 
SO Shift Out RS Record Separator (IS) Hyphen (Minus) stylized to distinguish it from 
SI- Shift In US Unit Separator (IS) Period (Decimal Point) Logical OR) 

DEL DelE'te Slant ) Closing Brace (CC) Communication Control 
(FE) Format Effector Colon Tilde 
(IS) Information Separator Semicolon 



System Anode Cathode 

Primary: 

leclanche Zn Mn02 
Magnesium Mg Mn02 
Organic cathode Mg m-ONB 

Alkaline Mn02 Zn Mn02 
Mercury Zn HgO 
Mercad Cd HgO 
Silver oxide Zn AgO 
Zinc-air Zn Air (02) 

Li-organic electrolyte li b 

Secondary: 

lead-acid , Pb Pb02 
Edison Fe Ni oxides 

Nickel-cadmium Cd Ni oxides 

Silver-zinc Zn AgO 

Silver-cadmium Cd AgO 

Zinc-nickel oxide Zn Ni oxides 

Zinc-airc Zn Air (02) 

Cadmium-airc Cd Air (02) 

Zinc-02 Zn O2 
H2-02 H2 O2 

Reserve: 

Cuprous chloride Mg CuCI 

Silver-chloride Mg AgCl 

Zinc-silver oxide Zn AgO 

Thermal Ca b 

Ammonia-activated Mg m-ONB 

High- NA S 

temperature li S 

Solid electrolyte Ag Polyiodide 

Fuel cell: 

Hydrogenc H2 Air 

Hydrazinec N2H4 Air 

MethanoJe CHzOH Air 

a Delivered capacity when discharged at normal temperatures (20oq 
at normal discharge rates. 

b Based on fuel consumption only. 
c Weight of air not considered in computation of watt hours. 
d Water-activated 
e Automatically activated; high rate discharge; 2- to IO-min rate. 
(Fused salt; heat-activated; high rate discharge; 2- to IO-min rate. 

Theoretical battery Practical battery 

Voltage, Capacity, 
Typical Capacitya 

voltage, 
V Ah/kg V Wh/kg 

1.6 230 1.2 
2.0 270 1.5 
1.8 1,400 1.15 
1.5 230 1.15 
1.34 185 1.2 
0.9 165 0.85 
1.85 285 1.5 
1.6 815 1.1 

2.1-5.4 130-660 1.8-3.2 

2.1 55 2.0 
1.5 195 1.2 
1.35 165 1.2 
1.85 285 1.5 
1.4 230 1.05 
1.75 185 1.6 
1.6 815 1.1 

1.2 475 0.8 
1.6 610 1.1 

1.23 3,000 0.8 

1.5 240 1.4 
1.6 170 1.5 
1.85 285 1.5 
2.8 240 2.6 
2.2 1,400 1.7 
2.1 685 1.8 
2.2 1,150 1.8 
0.66 ... 0.6 

1.23 26,000 0.7 
1.5 2,100 0.7 
1.3 1,400 0.9 

g Four-minute discharge rate. 
h f3-alumina electrelyte, 300°C operation 
i Fused salt; 350°C operation. 
j Solid RbAg41s electrolyte. 
k Several different cathot;le materials used. 
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J Fuel consumption is based on source of H2· 

m Based on methanol battery-fuel supply in situ. 

Wh/dm3 
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Anode: One of two plates or conductors. In 
polarized capacitors, the anode should be 
connected to the positive conductor in the 
circuit. 

Capacitive Reactance: The opposition (in 
ohms) of capacitance to the flow of alternating 
current, equal to the reciprocal of the product 
of the angularfrequency (27t times frequency 
in Hertz) of the current times the capacitance 
in farads. 

Cathode: One of two plates or conductors. 
In electrostatic capacitors the cathode is 
metallic. In electrolytic capacitors the cath
ode is a liquid, gel or other conductive mate
rial which is in intimate contact with a metal
lic cathodic connection. 

Dielectric Constant: The ratio of the capac
itance of a capacitor with some material other 
than air between the capacitor plates to the 
capacitance of the same capacitor with air 
between the plates. For example, the dielec
tric constants of air, Teflon®, polystyrene 
and ruby mica are I, 2.1, 2.6 and 5.4, 
respectively. 

Electrolytic: A capacitor with one metallic 
conductor (generally the anode) and with a 
liquid or semiconductor cathode. Nonpolar
ized electrolytic capacitors generally have 
two equal anodes as well as the liquid cath
ode. These anodes operate alternately as anode 
and cathodic connection as alternating cur
rent is applied. 

Electrostatic: One of two general classes of 
capacitors in which two or more discrete 
metallic conductors are present and sepa
rated by an insulating dielectric material. 
Examples include: mica, ceramic, film, and 
paper types. 

Farad: The basic unit of measure in capaci
tors. A capacitor charged to one volt with a 
charge of one coulomb (one ampere flowing 
for one second) has a capacitance of one 
farad. Capacitors are generally rated at por
tions of a farad (microfarads or picofarads). 

1 farad (F) = 1,000,000 microfarads (J.lF) 1 
microfarad (J.LF) = 1,000,000 picofarads (pF) 

Impedance: All capacitors exhibit impedance. It 
is a function of capacitor type and internal con
struction. This can be particularly importljllt in 
certain applications such as filters for switching 
power supplies. Capacitors used in these applica
tions often have special multiple tab construction 
to shorten current paths and to reduce internal 
resistance. 

Leakage Current: Expressed as dcl for elec
trolytic capacitors, a measure of the intrinsic losses 
in a charged capacitor. Generally speaking, the 
lower the dcl, the higher quality the capacitor. 

Power Factor: A measure of the overall effi
ciency of a capacitor. Power factor ratings take all 
internal losses into consideration in a complex 
formula. This parameter of certain capacitors is 
often very important in AC applications such as 
motor-start and/or motor-run capacitors 

Rated Voltage: The rated working voltage of a 
capacitor. Generally expressed in DC Volts 
(Vdcw). This is the voltage at which a capacitor 
may be safely operated at 2YC· continuously 
within its overall parameters. 

Ripple Current: The total amC?unt of alternating 
and direct current that may be applied to an 

electrolytic capacitor under stated condi
tions. In general, the higher the ripple cur
rent applied, the shorter the operating life 
of the capacitor will be. Application of 
significantly higher than rated ripple cur
rents can shorten the capacitor life dramati
cally and may even cause catastrophic fail
ure (explosion). 

Surge Voltage: The momentary surge volt
age which may be applied for a stated length 
of time without doing permljllent damage to 
the unit. 

Temperature: Capacitors are generally rated 
at 25"C at sea level under specific humidity 
conditions. Operating temperature ranges are 
also given, along with derating (reliability) 
curves for operation at temperatures other 
than 25T. 

Temperature Coefficient: Expressed as TC 
in ppm (parts per million) or in percent (%) 
from the norm of 25T. This is seldom a 
straight line and may vary widely for certain 
types. Most capacitors have positive TC in 
that the capacitance increases as temperature 
increases. Some types, however, have ~ega
tive TC in that the capacitance decreases as 
temperature increases. 

Ceramic Capacitor Codes 
(Capacitance Given In pF) 

Tolerance 

Class 1 Temperature Signi-
MuIti- lOpF or Over Coefficient ticant MuIti-

Color Digit plier less lOpF Class.2 ppm"C Figure plier 

Black 0 I ±2.OpF ±20% ±20% 0 0.0 -I 

Brown I 10 ±O.lpF ±I% -33 -10 

Red 2 100 ±2% -75 1.0 -100 

Orange 3 1000 ±3% -150 1.5 -1000 

Yellow 4 10000 +100% -0% -220 2.0 -10000 

Green 5 ±O.5pF ±5% ±5% -330 3.3 +1 

Blue 6 -470 4.7 +10 

Violet 7 -750 7.5 +100 

Gray 8 0.01 ±O.2SpF +80%-20% .+ ISO to -ISOO +1000 

White 9 0.1 ±1.OpF ±1O% ±1O% +100 to-750 +10000 

Silver 

Gold 



I. Capacitance (farads) 

English: C = .224 K A 
tD 

Metric: C = .0884KA 
tD 

II. Energy stored in capacitors (Joules, watt-sec) 

E = 'h CV2 

III. Linear charge of a capacitor (Amperes) 

1= CdV 
dt 

IV. Total Impedance of a capacitor (ohms) 

Z = V R,2 + (Xc - XrV 
Where Rs = ESR 

V. Capacitive Reactance (ohms) 

1 
Xc = 2,,-fC 

VI. Inductive Reactance (ohms) 

X"~ = 2 ,,-fL 

VII. Phase Angles: 
Ideal Capacitors: Current leads voltage 90° 
Ideal Inductors: Current lags voltage 90° 
Ideal Resistors: Current in phase with voltage 

VIII. Dissipation Factor 

DF = tan8 (loss angle) = ESR 
Xc 

(2,,- fC) (ESR) 

IX. Power Factor 
PF = Sine 8 (loss angle) = Cos ¢ (phase angle) 
PF = DF (when less than 10%) 

X. Quality Factor (dimensionless) 

Q = Cotan () (loss angle) = _1_ 
DF 

Metric prefixes: Symbols: 
Pico X 10-12 K Dielectric Constant 

XI. Equivalent Series Resistance (ohm.,;) 

ESR= (DF) (Xc) = (DF) (lh""fC) 

XII. Power Loss (watts) 

Power loss = (2 1r fCV2) (DF) 

XIII. KVA (Kilowatts) 

KV A = 2 ,,- fCV~ X 10-3 

XIV. Temperature Characteristic (ppm/"C) 

TC = Ct - C25 x 106 
C25 (T t - 25) 

XV. Cap Drift (%) 

C.D. = Cl - C2 X 100 
Cl 

XVI. Reliability of Ceramic Capacitors 

t~ = [~J x [~J T 

XVII. Capacitors in Series (current the same) 

Any number: _1_= _1_+_1 ____ +_1_ 
CT Cl Cz CN 

Two: CT = Cl C2 
. Cl + C2 

XVIII. Capacitors in Parallel (voltage the same) 

CT = C1 + C2 --- + CN 

XIX. Aging Rate 

A.R. = % ~ C! decade of time 

XX. Decibels 

f,) 

db = 20 log ~ 
V2 

Phase angle 
Nano X 10-9 A Area of electrode overlap x+y Exponent effect of 
Micro X 10-6 to Dielectric thickness voltage and temperature 
Milli X 10-3 V Voltage (volts) 4:J Operating life (hours) 
Deci X 10-1 time (hours) I, Test life (hours) 
Deca X 10 Rs Series Resistance (ohms) Vt Test voltage (volts) 
Kilo X 103 f frequency (Hertz) Vo Operating voltage (volts) 
Mega X 106 L Inductance (henries) Tt Test temperature (T) 
Giga X 109 () Loss angle To Operating temperature CC) 
Tera X 1012 



Connector terminology is often quite 
confusing. This confusion starts with 
the very names of connectors. The 
name of a connector may derive from 
its shape, application, type of conduc
tor or even method of termination. 

Shape-Circular, cylindrical, and 
rectangular. 

Electrical application-High voltage, 
RF, microwave, input/output, etc. 

Mechanical application-Printed cir
cuit, rack & panel, cable, etc. 

Conductor type-Coaxial, flat cable, 
ribbon cable, flex circuit, etc. 

Termination method-Wirewrap, 
soldercup, solderless, etc. 

Hardware such as clamps, hoods, and 
aqapters are frequently used to convert 
cable connectors to rack and panel 
types. This adds to the name confusion. 
A very common telephone connector, 
for example (the "C" type) got its 
name from the model number of the 
original maker. 

Contact: The part(s) of the connector 
that actually provides circuit continu
ity between its two sections-the parts 
which are normally l1lated. The back 
end of the connector should properly 
be called the termination. This is the 
point where the wires or PC board is 
attached to the :!onnector. 

Contact alignments: Often called con
tact float. Describes the amount of al
lowable contact movement within the 
connector body. Permits self-alignment. 

Male vs. female: In the U.S. this de
scribes the contact construction. In 
Europe this term is more often used 
to describe the outer shell mating ac
tion which may be the reverse of the 
contacts. 

Closed entry: A female contact which 
prevents entry of a male contact larger 
than a specific size. 

Open entry: A female contact designed 
for a specific size of male contact but 
which will allow entry of larger male 
contacts by spring action. 

Hermaphrqdite: Contacts or connector 
bodies which are the same configura
tion. Male/female designations do not 
apply. Bodies usually have some 
mechanical means for maintaining 
polarity. 

Hermetic seal: Glass-to-metal seals at 
terminations. Often used improperly to 
describe vacuum-tight seals. 

Waterproof seal: Mayor may not be 
truly waterproof. May prevent easy 

. entrance of casual water by means of a 
rubber or other boot. 

Printed circuit connector: Connectors 
which are used in conjunction with 
printed circuit boards. There are two 
distinctly different styles. 

Edgeboard. May be called edge or 
card. The printed circuit (PC) board 
edge enters the connector. 

Two-piece: One part of the connect
ing pair is physically attached to the 
PC board itself. The other part is at
tached to something else such as a 
cable or a motherboard. 

Readout: Describes the arrangement 
at the terminating edge of a PC board. 

May be single or double. A double read
out PC board has termination strips on 
each side not usually interconnected. 

Ribbon connectors: A type of connector 
which allows flat "ribbon" cable to be 
attached to a round or rectangular con
nector but also used interchangeably 
for flat connectors to flat cable. 

Ribbon contact connector: Describes 
the contacts in a rectangular connector 
which have a self-wiping mating ac
tion. Not the same as ribbon connector. 

Solderless terminal: Any style of ter
mination which does not require solder 
for a permanent connection. See crimp 
and insulation displacement. 

Crimp termination: A stripped wire is 
inserted into a barrel or trough which 
is then crimped to the conductor with a 
suitable tool. 

Insulation displacement: Unstripped 
insulated wire is fitted into a channet 
containing metal teeth which are 
forced through the insulation to make 
contact with the conductor. 

Service rating: The maximum rated 
voltage and/or current which may be 
applied continuously. May be called 
working voltage. Can be confused with 
the term used to describe how many 
times a connector may be mated and 
separated. 

Withstanding voltage: Also called test 
voltage. The voltage a connector must 
withstand for one minute without 
breakdown. Applied between connec
tors and between connectors and shell 
and any grounding devices of the con
nector. 



MIL-W-5088 
National 

Underwriters 
American 500 

Copper Aluminum 
Electrical 

Laboratory 
Insurance c mils/A 

Size, Single- Wire- Single- Wire- Code Association 
AWG wire bundled wire bundled 

60°C 80°C 

30 .. . .. . .. . .. . ... 0.2 0.4 . .. 0.20 
28 ... .. . .. . .. . . .. 0.4 0.6 . .. 0.32 
26 .. . .. . .. . ... .. . 0.6 1.0 . .. 0.51 
24 .. . .. . .. . . .. .. . 1.0 1.6 ... 0.81 
22 9 5 .. . .. . .. . 1.6 2.5 ... 1.28 

20 I I 7.5 ... . .. . .. 2.5 4.0 3 2.04 
18 16 10 ... . .. 6 4.0 '6.0 5 3.24 
16 22 13 .. , ., . 10 6.0 10.0 7 5.16 
14 32 17 ., , .. , 20 10.0 16.0 15 8.22 
12 41 23 .. , ... 30 16.0 26.0 20 13.05 

10 55 33 ,. , .. . 35 ... . .. 25 20.8 
8 73 46 58 36 50 .. . ... 35 33.0 
6 101 60 86 51 70 .. . ... 50 52.6 
4 135 80 108 64 90 .. . ... 70 83.4 
2 181 100 149 82 125 .. . ... 90 132.8 

I 211 125 177 105 150 .. . ... 100 167.5 
0 245 150 204 125 200 .. . ... 125 212.0 

00 283 175 237 146 225 · .. . .. 150 266.0 
000 328 200 .. . ... 275 · .. . .. 175 336.0 

0000 380 225 .. . .. . 325 · .. . .. 225 424.0 
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0010 2 2 STX DC2 FS SYN 

0011 3 3 ETX TM 

0100 4 4 PF RES BYP PN 

10101 5 5 HT NL LF RS 

0110 6 6 LC BS ETB UC 

0111 7 7 DEL IL ESC EOT 

, 1000 8 8 CAN 

11001 9 8-1 EM 

11010 A 8-2 SMM CC SM ¢ ! @) : 

! 1011 B 8-3 VT CU1 CU2 CU3 $ , # 
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Control Character Representations 
ACK Acknowledge" EOT End of Tranomission 
BEL Bell ' ESC Escape 
BS Backspace HB End of Transmission Block 
BYP Bypass ETX End of Text 
CAN Cancel FF Form Feed 
CC Cursar Control FS Field Separator 
CR Carriage Return HT Horizontal Tab 
CU1 Customer Use 1 IFS I nterchange File Separator 
CU2 Customer Use 2 IGS Interchange Group Separator 
CU3 Customer Use 3 IL Idle 
DC1 Device Control 1 IRS Interchange Record Separator 
DC2 Device Control 2 IUS Interchange Unit Separator 
DC4 Device Control 4 LC Lower Case DEL Delete LF Line Feed OLE Data Link Escape 
OS Digit Select NAK Negative Acknowledge 
EM End of Medium NL New Line 
ENQ Enquiry NUL Null 
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RES Restore 
RS Reader Stop 
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SM Set Mode 
SMM Start of Manual Message 
SO Shift Out 
SOH Start of Heading 
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SP Space 
STX Start of Text 
SUB Substitute 
SYN Synchronous Idle 
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UC Upper Case 
VT Vertical Tab 
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Special Graphic 
Characters 

Cent Sign 
Period, Decimal Point 

< Less-than Sign 
( LeH Parenthesis 
+ Plus Sign 
I Logical OR 
& Ampersand 
! Exclamation Poinl 

~ Dollar Sign 
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0/0 
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Percent 
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? Question Mark 
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# Number Sign 
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Equal Sign 
Quotation Mark 



MATERIALS/HANDLING 

Catalyst: A subsb:Lnce which changes 
the rate of chemical reaction. Very 
small quantities can cause fast change. 

Conformal coating Sprayed or dipped. 
A thin conformal jacket which protects 
an assembly from moisture or other de
grading environments. 

Curing agent: See catalyst. 

Hardener: See catalyst. 

Hermetic: A permanent gas-tight seal. 

RTV: Room Temperature Vulcanizing. 
Associated with silicone rubber sealants 
which vulcanize at room temperature. 

Thermoplastic: Plastic materials which 
can be made to flow repeatedly with the 
application of heat. 

Thermosetting: Plastics which once 
cured cannot be made to flow again. 

Thixotropy: The property of a coating 
compound which has low viscosity 
when agitated, but which thickens 
when the agitation ceases. 

Viscosity: Measured in units of poise or 
centipoise. The property of a liquid 
which resists internal flow. Low vis
cosity equates with thin and vice-versa. 

PROCESSING 

Casting: Parts or assemblies are placed 
in a mold. Encapsulating material is 
added and cured. Part is then removed 
from the mold. 

Dip coating: Part or assembly is dipped 
into the encapsulating material. Final 
thickness is determined by number of 
dips, viscosity, rate of withdrawal, and 
temperature. 

Embedding: Wherein an encapsulant 
substantially fills all voids in and about 
an assembly. 

Impregnation: A process of encapsula
tion involving evacuating all air and 
then allowing the encapsulating mate
rial to flow in and fill all voids. 

Molding: Similar to casting except this 
process usually implies multicavity 
molds and costly machines. 

Potting: Wherein the part or assembly 
is immersed in an encapsulating mate
rial contained in a shell which becomes 
a permanent outer surface after curing. 

DIELECTRIC 

Arc resistance: An encapsulant's re
sistance to the formation of a conduc
tive path or track. Measured in time. 

Breakdown voltage: The voltage at 
which an encapsulant fails electrically. 

Capacitance: The property of conduc
tors and dielectrics which allows the 
storage of an electrical charge when 
the voltage is applied. 

Corona: A luminous discharge of elec
tricity due to air ionization when a cer-

tain voltage is reached. Can be internal 
or external. The formation of ozone can 
cause rapid deterioration of certain 
materials. 

Dielectric: Insulator (Nonconductor.) 

Dielectric constant: The property of a 
material that determines its ability to 
store electrostatic energy. 

Dielectric strength: The ratio of di
electric breakdown to the thickness of 
insulating material. 

Dissipation factor: The ratio of a 
dielectric material's energy losses. 

Flashover: Point at which an electric 
discharge occurs around an edge or 
across a surface. Can result in a carbon 
track and permanent degradation. 

Insulation resistance: (IR) An insulat
ing material's total DC leakage. 

Surface resistivity: The resistance of 
the surface of an insulating material 
to the flow of direct current. 

Voltage endurance: Sometimes caIled 
corona resistance. The ability of a ma
terial to withstand the application of 
sustained high voltage. 

Volume resistivity: The resistance of a 
material to direct current flow as a 
measure of volume. Expressed as ohm
centimeters. 
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edition of EEM 
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~----..... -"'.--'--'-' --------ORGANiZED! 
Are your catalog files organized? Con you find 
any given catalog in a matter of seconds? If 
your answer is "Yes:' you probably already . 
have the EEM File System. But, if you said "No:' 
you really oughtto look into.this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Cotalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in every
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age. The package contains everything you 
need to set up your very own filing system. Best of 
all, it's easy to get andvery affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you mustusea 
purchase order, please add $2.00 for postage 
and handling. An invoice will be mailed to 
you under separate cover. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 
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fiTiTiil selection 
L!lJlllJ guide 

"Qualified Products Lists" are issued per
iodically by the U.S. Government as a guide 
for the procurement of electronic components 
by government contractors. Each list contains 
every separately designated part that has 
qualified under the latest Military Specifica
tion for its class and the name( s) of the 

Bach-Simpson Ltd. 
Coaxial Dynamics 
General Electric Co., Cincinnati, OH 
Hickok Electrical Inst. Co. 
Ideal Precision Meter Co. 
International Microelectronics 
International Instruments Div., Sigma 

Instruments 
Sutton Designs, Inc. 

A vex Electronics Corp. 
Eagle Pitcher Industries 
General Electric Co., Gainesville, FL 
Marathon Battery Co. 
Rebling Plastics Co. 
SAFT America, Inc. 
Tauber Electronics Corp. 

Eastern Air Devices, Inc. 
EG&G Rotron, Inc. 
Globe Industries 
IMC Magnetics Corp., Westbury, NY 
TRW Motor Div. 

APM Hexseal Division 
Machine Components Corp. 
Multi-Flex Seals, Inc. 
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manufacturer(s) of each. 

EEM is publishing the names of those 
North American companies that are qualified 
producers of one or more products in each of 
the lists that apply to a selected group of 
electronic products normally cataloged in 
these pages. Addresses for these companies 

Anaconda-Ericsson, Inc., Continental Wire 
& Cable 

Daburn Electronics 
BIW Cable Systems, Inc. 
Brand-Rex Company 
Brim Electronics Inc. 
Carol Cable Co. West 
Cerro Wire & Cable Co. 
Chester Cable Corp. 
Collyer Insulated Wire Co. 
Consolidated Products Corp. 
General Cable Corp. 
ITT Surprenant Div. 
Marine Industrial Cable Corp. 
Mohawk Wire & Cable Corp. 
Monroe Wire & Cable Corp. 
The Okonite Co. 
Phalo Corp. 
Pirelli Cable Corp. 
Plastoid Corporation 
Rome Cable Corporation 
Teledyne Thermatics 
Times Wire & Cable Co. 
Vector Cable Co. 

Cooper, Belden Electronic Wire & Cable 
Electronic Products Div./3M 
W.L. Gore & Assocs. 
Tempflex Cable 

CW Industries 
AMP, Incorporated 
Electronic Products Div./3M 
T& B Ansley 

For manufacturers' sales offices, see yellow pages 

will be found in the EEM Yellow Pages. 
For the complete QPLs and update infor

mation write or call: 
Naval Publications and Forms Center 

5801 Tabor Ave. 
Philadelphia, PA 19120 

(215) 697-3321 

Anderson Power Products 
Burton Electrical Engineering 
FKC Engineering Co. 
General Cable Co., Cornish Products Div. 

Adams Russell Electronics Co. Inc. 
Belden Electronic Wire & Cable 
Brim Electronics Inc. 
Cablewave Systems, Inc. 
Champlain Cable Corp. 
Daburn Electronics 
ITT Surprenant 
Penstock Inc. 
Phalo Corp. 
Plastoid Corp. 
Precision Tube Co., Inc. 
Saxton Wire and Cable 
Storm Products Co. 
Teledyne Thermatics 
Tensolite Co. 
Thermax Wire Corp. 
Times Fiber Communications, Inc. 
Uniform Tubes, Inc. 

Astrocom Electronics, Inc. 
Hiltronics Corp. 
Telephonics 

BIW Cable Systems, Inc. 

Brand-Rex Company 

Brim Electronics Inc. 

ITT Surprenant 

Rome Cable Corp. 
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Brim Electronics Inc. 
Judd Wire 
Philadelphia Ins. Wire 
Teledyne Thermatics 

American Technical Ceramics 
A VX Ceramics Corp. 
Microcap Inc. 
Monolithic Components Corp. 
Republic Electronics Corp. 
San Fernando Electric Mfg. Co. 
Sprague Electric Co. 
Union Carbide Corp., Greenville, SC 
Unitrode Corp. 
U.S. Microtek Components 
Vitramon Inc. 

Murata Erie, Canada 
Sprague Electric Co. 

ASC (formerly TRW) 
Mepco/Electra Inc., Columbia, SC 
Midwec Corp. 
San Fernando Electric Mfg. Co. (see also 

WES-CAP) 
TRW Capacitor Div. 

Electronic Concepts, Inc. 

Sprague Electric Co. 

Union Carbide Corp., Greenville, SC 

Acushnet Capacitor Co., Inc. 
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Alissa Manufacturing Co. 
Components Research Co., Inc. 

Sprague Electric Co. 
TRW Capacitors 
Union Carbide Corp., Greenville, SC 
West-Cap Arizona 

Cornell-Dubilier, Sangamo Components, 
Sanford, NC 

Mepco/Electra, Inc., Columbia, SC 
Sangamo Capacitor Div. 
Sprague Electric Co. 

Acushnet Electronics Co. 
Mallory Capacitor Co. 
Mepco/Centralab 
Mepco/Electra, Inc., West Palm Beach, FL. 
Sprague Electric Co. 
Transitor Electronics Inc. 
Union Carbide Corp., Greenville, SC 

Cornell-Dubilier Electronics, Sanford, NC 
Hunter-Stanley Electronics, Inc. 
Mallory Capacitor Co. 
Mepco/Centralab 
Mepco/Electra, Inc., West Palm Beach, A. 
Mepco/Electra, Inc., Columbia, SC 
Sprague Electric Co. 
Tansitor Electronics, Inc. 

ASC (formerly TRW) 
Chicago Condenser Corp. 
High Energy Corp. 
Sprague Electric Co. 
Stone City Products Co. 
TRW Capacitor Div. 
West-Cap Arizona 

For manufacturers' sales offices, see yellow pages 

American Technical Ceramics Div. 
A VX Electronics Corp. 
Corning Glass Works, Raleigh, NC 
Republic Electronics Corp. 
Vitramon Inc. 

Automation Components, Inc. 
A VX Ceramics Corp. 
Centralab, Los Angeles, CA 
Cera-Mite Corp. 
Corning Glass Works, Raleigh, NC 
Republic Electronics Corp. 
San Fernando Electric Mfg. Co. 
Sprague Electric Co. 
Tusonix, Inc. 
Union Carbide Corp., Greenville, SC 
Vitramon, Inc. 

A VX Electronics Corp. 
San Fernando Electric Mfg. Co. 

Sprague Electric Co. 

Acushnet Capacitor Co., Inc. 
ADI Electronics, Inc. 
Cornell-Dubilier, Sangamo Components 
Kahgan Electronics Corp. 
Sangamo Capacitor Co. 
Silvered Electronic Mica Co., 

Inc. (SEMCO) 
Soshin Electric Ltd. (Distr. by Multi 

Products IntI.) 

Corning Glass Works, Raleigh, NC 
Vitramon, Inc. 
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Johanson Mfg. Corp. 
Murata Erie, Erie, P A 
Sprague-Goodman Electronics, Inc. 
Voltronics Corp. 

Johanson Mfg. Corp. 
Tusonix, Inc. 

Potter & Brumfield Div., AMF Inc., 
Gainesville, GA 

Airpax Corp., Cambridge, MD 
Heinemann Electric Co., 

Lawrenceville, NJ 

Dale Electronics, Inc., Columbus Div. 
Delevan, Div. of American Precision 

Industries, Inc. 
Jeffers Electronics, Inc. 
Nytronics Components Group, Inc. 
Piconics, Inc. 
Torote! Products, Inc. 
TRW Inductive Products Div. 
Vanguard Electronic Co., Inglewood, CA 
West-Cap Arizona 

Amphenol, Wallingford, Conn. 
Bendix Corp., Electrical Components Div. 
Bumdy!Berco 
Coaxial Dynamics, Inc. 
ITT Cannon Electric 
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AMP Incorporated 
Amphenol, Broadview, IL 
Cinch Connectors 
EDAC, Incorporated 
Elco Corp., Connector Div. 
Paladin Corp. 
TRW Connector Div., Elm Grove 

Village,IL 
Winchester Electronic Div., Litton 

Industries 

ADI Electronics, Inc. 
AMP, Inc. 
Amphenol, Wallingford, Conn. 
Cinch Connectors 
CW Industries 
General Connector Corp. 
ITT Cannon Electric, Fountain Valley, CA 
Matrix Science Corp. 
Positronic Industries, Inc. 
Souriau, Inc., Valencia, CA 
TRW Connectors Div., Elk Grove 

Village, IL 

Connector Industries of America 
Deutsch Elec., Component Div. 
Sealtron, Inc. 

Paladin Corp. 
TRW Electronic Components; 

Minneapolis, MN 

Amphenol, Wallingford, Conn. 
Glenair, Inc. 
Hermetic Seal Corp. 
Pyle-National Co. 
TRW Connectors, Minneapolis, MN 

For manufacturers' sales offices, see yellow pages 

Continental Connector Corp. 
Dale Electronics Inc., Columbus, NE 
Hughes Aircraft Co., Connecting Devices 

Div., Irvine, CA 
Positronic Industries, Inc. 
U.S. Components, Inc. 
Winchester Electronics, Div. Litton 

Industries, Inc. 

Hughes Aircraft Co., Connecting Device 
Div., Irvine, CA 

Adams Russell Electronics Co. Inc. 
AMP, Inc. 
Amphenol, Wallingford, Conn. 
Automatic Connector, Inc. 
Bendix Corp., Electrical Components Div. 
Cablewave Miniature Products 
Delta Electronics Mfg. Corp. 
ITT Cannon Electric, Phoenix, AZ 
Kings Electronics Co., Inc. 
MIA COM OMNI Spectra, Inc., Microwave 

Connector Div. 
Penstock Inc. 
Sealectro Corp. 
Solitron/Microwave 
Speciality Connector Co. 

American Time Products 
Bliley Electric 
Cinox Corp. 
Croven Ltd. 
CTS Knights 
Electronic Crystals 
Electronic Research 
McCoy Electronics 
M-Tron Electronics 
Murata Erie North America 
Philips Electronics 
Quartztek 
Reeves-Hoffman 
C.R. Snelgrove 
Tadiran 
U.S. Crystal 
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Technitrol 

Technitrol 

Antenna Specialists: The Allen Group 
Coaxial Dynamics 
Struthers Electronics Corp. 

Amperex Electronic Corp., Hicksville Div. 
Beam Tube Corp. 
Cetron Electronics 
EG & G, Inc., Electro-Optic Div. 
GEC Technology Corp. 
General Atronics Corp. 
General Electric Co., Microwave 

Tube Operation 
General Electric Co., MIDPS 
Imaging and Sensing Technology Corp. 
ITT Electron Tube Div. 
Litton Industries, Electron Tube Diy., 

Williamsport, P A 
LND, Inc. 
Machlett Labs., Inc. 
Microwave Assoc., Inc., Burlington, MA 
M.U. Incorporated 
National Electronics, Inc. 
OMNI-Wave Electronics Corp. 
Philips ECG, Inc., Altoona, PA 
Raytheon Co., Quincy, MA 
Raytheon, Waltham, MA 
RCA Corp., Lancaster, PA 
TGM Detectors, Inc. 
Thomas Electronics, Inc. 
Thomson-CSF Comps. Corp., Dover, NJ 
Varian Assoc., Palo Alto, CA 
Varian Canada, Inc., Georgetown, Ont. 
Varo Electron Devices, Inc. 
Watkins-Johnson Co., Stewart Diy. 
Western Electric Co., Inc. 
Westinghouse Electric Corp., Electronic 

Tube Div. 

Captor Corp. 
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Centre Engineering, Inc. 
Coaxial Dynamics 
Fil-Coil Co., Inc. 
Murata Erie, Canada 
Oxley Inc. 
RFI Corporation 
San Fernando Electric Mfg. Co. 
Spectrum Control, Inc. 
Sprague Electric Co. Filter Diy., North 

Adams,MA 
Tusonix Inc. 

ADC Products 
Alpha Components Inc. 
BG Electronics 
Coaxial Dynamics 
Conolog Corp. 
Damon Corp. 
OPT Industries, Inc. 
Piezo Technology 
TRW Inductive Products Div. 

Bussmann Mfg. Div., McGraw-Edison Co. 
Littelfuse, Inc. 

Brown Boveri Electric, Inc., West 
Columbia, Sc. 

Crompton Metermaster Inc. 
Electromagnetic Industries, Inc. 
Rod-L Electronics Inc. 
Starlust-Martin 
Sutton Design 

Hamilton Standard Div., United 
Technologies Corp. 

Magnetika, Inc. 

ADC Products 
Kings Electronics Co., Inc. 
Paladin Corp. 
Switchcraft, Inc. 

For manufacturers' sales offices, see yellow pages 

Cutler Hammer Grp., Eaton Corp., 
Aerospace Controls/Systems Div. 
DiaJight 
General Instrument Corp., Lamp Div. 
Littelfuse, Inc. 
Oak Switch Systems 

A&M Instrument, Inc. 
Arga Controls 
Bach-Simpson, Ltd. 
Coaxial Dynamics 
Crompton Metermaster Inc. 
Ideal Precision Meter Co., Inc. 
International Instruments 
JBT Instruments 
Phaoston Instruments & Electronic Co. 
Simpson Electric Co. 
Triplett Corp. 

Damon Corp. 
Greenray Industries 
McCoy Electronics Co. 
Oscillatek Corp. 
Piezo Technology 
Q-TECH Corp. 
Spectrum Tehnology, Inc. 
Vectron Labs., Inc. 
Xsis Electronics, Inc. 

Powercube Corp. 
Varian Microwave Equipment Div. 
Wagner Electric Corp., Tung-Sol Div. 
Westinghouse Electric Corp., Aerospace 

Electrical Division 

Master Specialties 
Starlust-Martin 
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Warren Communications 

Anders Inc. 
Deutsch Relays, Inc. 
Hi-G Co. , Inc., Windsor Locks, CT 
Leach Corp., Control Products Div. 
Struthers-Dunn, Inc. 
Tempo Instrument, Plainview, NY 

Branson Corp. 
Communications Instruments, Inc. 
Deutsch Relays, Inc. 
Electronics Specialty Div. 
GENICOM Corp. (General Electric Co.), 

Waynesboro, V A 
Gould Inc., Allied Control Division, 

Plantsville, CT 
Hi-G Co., Inc., Windsor Locks,CT 
Teledyne Relays 

Hi-G Co., Inc., Windsor Locks, CT 
Teledyne Solid State, Div.ofTeledyne 

Relays 

Allen-Bradley Co. 
Angstrom Precision Inc. 
Clarostat Mfg. Co., Inc. 
Elliott/Jordan 
Ohmite 
Precision Electronic Components 
Vishay Resistive Systems Group 

MIL-R-26 FSC 5905 
Resistors, Fixed, Wire-Wound (Power 
Type) 

Angstrom Precision Inc. 
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CAL-R, Inc. 
Dale Electronics, Inc., Columbus, NE 
Elliott/Jordan 
E-Systems, Inc., Memcor, Div. 
Mellicor-Truohm Group Inc. 
Nytronics Components Group Inc. 
Ohmite Mfg. Co. 
Pacific Resistor Co. 
RCL Electronics, Inc. 
Shallcross, Inc. 
TEL-Labs, Inc. 
Tepro of Rorida, Inc. 
Ultronix, Inc. 
Vishay Resistive Systems Group 
Ward Leonard Electric Co. 

Angstrom Precision Inc. 
Elliott/Jordan 
E-Systems, Inc., Memcor Div. 
Memcor-Truohm Group Inc., 

Litton Potentiometer Div. 
Ohmite Mfg. Co. 
Vishay Resistive Systems Group 

Angstrom Precision Inc. 
Dale Electronics, Inc., Columbus, NE 
Elliott/Jordan 
Mepco/Electra, Inc., Morristown, NJ 
Mini-Systems, Inc. 
Solitron Devices Inc. 
State of the Art, Inc. 
Vishay Resistive Systems Group 

Allen-Bradley Co. 
Angstrom Precision Inc. 
Dale Electronics, Inc., Columbus, NE 
California Micro Devices, Inc. 
Elliott/Jordan 
HycompInc. 
KDI Pyrofilm Corp. 
MepcolElectra, Inc., Morristown, NJ 
Solitron Devices Inc. 
Sprague Electric Co. 
Techno-Comps. Corp. 
TRW Resistors 
Ultronix Inc. 

For manufacturers' sales offices, see yellow pages 

Vishay Resistive Systems 

Allen-Bradley Co. 

Starlust-Martin, Inc. 
Tachtronic Instruments, Inc. 

Augat, Inc. 
Deutsch Relays, Inc. 
Eby Company 

Cole Instruments Corp. 
Janco Corp., Burbank, Ca 
Grayhill, Inc. 
ITW Switches 
Oak Switch Systems Inc. 

Amphenol, RF Operations 
MIA COM OMNI Spectra Inc. 
RLC Electronics Inc. 
Transco Products, Inc. 

Electro Switch Corp. 

Eaton Corp. Aerospace·Controlsl 
Systems Div. 

Haydon Switch & Instrument, Inc. 
ITW Switches 
Korry Electronics 
Licon Div. 
Machine Components Corp. 
Master Specialties Co. 
Micro Switch 
Nexus 
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Otto Engineering 
Saint Switch, Inc. 
Stacoswitch 
Texas Instruments, Inc., Materials & 
Controls Grp. 
Unimax Switch Corp. 
VIZ Mfg. Co., Inc. 

Consolidated Controls Corp. 
Electro-National Corp. 
Hydra-Electric Co. 
Scott Aviation 
Sigma-Netics, Inc. 

Aerospace Optics, Inc. 
APM Hexseal Div. 
Eaton Corp., Aerospace/Commercial 
Controls Division 
Jay-El Products, Inc. 
Korry Mfg. Co. 
Licon Div. 
Master Dynamics Corp. 
Master Specialties Co. 
Micro Switch 
Precision Molded Products 
Stacoswitch 
Unimax Switch Corp. 

Digitran Div., Xcel Corp. 
EECO, Inc. 
Janco Corp. 

Ametick, Inc., Rodan Div. 
Fenwal Electronics/APD, 
Ketema-Rodan Div. 
Quality Thermister, Inc. 
Unitrode Corp. 
Victory Engineering Corp. 
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Abbott Technologies Inc. 
ADC Products 
Adec, Inc. 
AEL-EMTECH Corp., Lansdale, PA 
American Aerospace Controls Inc. 
AMI/Coast Magnetics 
Berkshire Transformer Corp.(Preferre 

Electronics) 
Beta Transformer Technology Corp. 
B.G. Laboratories, Inc. 
Coast Magnetics 
Dytek Laboratories, Inc. 
Electronic Transformer Corp. 
Epsey Mfg. & Electronics Corp. 
EWC,Inc. 
Fernwood Transformer Co. 
Freed Transformer Co., Inc. 
Hadley, Robert M., Co., Inc. 
Magnetico 
Microtran Co., Inc. 
Midland-Ross Corp., Grimes Division 
OPT Industries, Inc. 
Pico Electronics, Inc. 
Sigmapower, Inc. 
Stagenes Industries Inc. 
Titan Transformer Co. 
Torwico Electronics, Inc. 
Transformer Design, Inc. 
TRW Inductive Products 
Vanguard Electronics Co., Inc. 
Wayne Transformer Co. 
Zambre Co. Inc. 
Zenith Transformer Co., Inc. 

Amerace Corp., Elastimold Div. 
Crouse Hinds/Sepco Corp. 
Zambre Co. Inc. 

Epsey Mfg. & Electronics Corp. 
JB Electronic Transformers Inc. 
Magnetico 
Technitrol Inc. 
TRW Inductive Products 
Zambre Co. Inc. 

For manufacturers' sales offices, see yellow pages 

Hewlett-Packard Co., Loveland, CO. 
Ballantine Laboratories 

Brim Electronics 
Daburn Electronics & Cable 
Judd Wire 
National Wire & Cable 
Teledyne Thermatics 

Brim Electronics Inc. 
Judd Wire 
Philadelphia Ins. Wire Co. Inc. 
Teledyne Thermatics 

Barcel Wire & Cable Corp. 

Brim Electronics Inc. 

Independent Cable, Inc. 

ITT Suprenant Div. 

Philadelphia Insulated Wire Co. 

Plastoid Corp. 

Prestolite Wire Division 

Teledyne Thermatics 

Barcel Wire & Cable Corp. 

Brim Electronics Inc. 

Champlain Cable Corp. 

Independent Cable Corp,. 

Teledyne Thermatics 

Tensolite Co. 

Thermax Wire Corp. 

8·1007 



MILITARY COMPONENTS & EQUIPMENT 

Mil-C-123 
MILITARY PART NUMBER CROSS REFERENCE FOR MIL C 123 - -

AVX 
MIL-C-123 MIL-C-390l4 MIL-C-20 MIL-C-SS681 CATALOG 

CKS# M123/· CKR# M390l4/· CCR# M20/· CDR# MSS681 

CKS05 11 CKR05 101 CCR05 135 N/A N/A MR05 

CKS06 12 CKR06 102 CCR06 136 N/A N/A MR06 

CKS07 13 N/A N/A CCR07 137 N/A NIA MR07 

CKSll 14 CKRll 105 CCR75 127 N/A N/A MAIO 

CKS12 15 CKR12 105 CCR76 128 N/A N/A MA20 

CKS14 16 CKR14 105 CCR77 129 N/A N/A MA40 

CKSIS 17 CKR15 105 CCR78 130 N/A N/A MA50 

CKS16 18 CKR16 105 CCR79 131 N/A N/A MA60 

CKS26 19 CKR06 102 N/A NIA N/A N/A CR06 

CKS51 110 N/A N/A NIA NIA COROI 11 0805 

CKS52 111 NIA NIA N/A N/A N/A N/A 1210 

CKS53 112 N/A N/A N/A NIA COR03 11 1808 

CKS54 113 N/A NIA N/A N/A COR06 13 2225 

Mil-C-39014 (Molded Radial Leads - Available with inside Stand-off on CK ROG's) 
Per Mil-Spec Case Size Capacitance Range 

AVX Lead Lead 
Style MIL-C-ll01S MIL-C-39014 MIL-C-20 Lenglh(L) Width(W) Thickness Spacing Diameter MIL-C-390l4 MIL-C-20 

(T) (LS) (LD) 

MR05 CK05 CKR05 CCROS/CCOS .190 ± .010 .190 ± .010 .090 ± .010 .200 + .015 .025 ± .002 10-.10 1-3300 

MR04 - CKR04 CCR09/CC09 .190 ± .010 .190 ± .010 .090 ± .010 .100 ± .015 .025 ± .002 10-.10 1-3300 

MR06 CK06 CKR06 CCR06/CC06 .290 + .010 .290 + .010 .090 + .010 .200 ± .015 .025 ± .002 1200-1.0 360-.018 

CR08 - CKR08 - .290 + .010 .290 ± .010 .145 + .015 .200 ± .015 .025 + .002 1.2-2.0 -
MA07 - - CCR07/CC07 .480 ± .020 .480 + .020 .140 + .010 .400 ± .020 .025 ± .002 - 2200-.10 

MA08 - - CCR08/CC08 .480 + .020 .480 + .020 .240 + .010 .400 ± .020 .025 + .002 - 3900-.068 

Mil-C-39014 (Molded Axial Leads) 
Per Mil-Spec Case Size Capacitance Range 

AVX Lead 
Style MIL-C-l101S MIL-C-390l4 MIL-C-20 Length(L) Diameter (D) Diameter (LD) MIL-C-390l4 

MAIO CK12 CKA11 CCR75/CC75 .160 + .010 .090 + .010 .019 ± .002 10-.10 

MA20 CK13 CKR12 CCA76/CC76 .250 + .010 .090 + .010 .019 + .002 5600-.047 

MA40 CK14 CKR14 CCR77/CC77 .390 + .010 .140 + .010 .025 ± .002 .012-.27 

MA50 CK15 CKR15 CCR78/CC78 .500 + .020 .250 ± .015 .025 + .002 .056-1.0 

MA60 CK16 CKR16 CCR79/CC79 .690 ± .020 .350 ± .015 .025 + .002 .47-3.3 

Mil-C-39014 (2-Pin DIP) 
AVXStyle MIL-C-39014 Length(L) Height (H,) Height (H,) Thickness Capacitance Range 

M001 CKR22 .260 ± .020 .128 ± .007 .165 max. .092 + .006 1.0-.1 

M002 CKR23 .260 ± .020 . 155 + .007 .185 max . .092 ± .006 560-.22 

M003 CKR24 .260 ± .020 . 283 ± .007 .320 max . .092 + .006 .12-1.0 

Mil-C-55681 (Chips) 
AVX Thickness en 
Style Per MIL-C-SS681 Length (L) Width(W) Max. Min_ Capacitance Range 

0805 COROI .080 + .015 .050 ± .015 .055 .020 10-4700 

1805 COA02 .180 + .015 .050 + .015 .055 .020 220-.022 

1808 COR03 .180 ± .015 .080 ± .015 .080 .020 330-.068 

1812 COR04 .180 ± .015 .125 ± .015 .080 .020 1200-.18 

1825 COR05 .180~.~~0 .250~.g,~0 .080 .020 3900-.33 

2225 COR06 .225 + .020 .250 ± .020 .080 .020 6800-.47 
. -Contact AVX for Military Part Numbers . 

Where to Order: AVX Corporation, Myrtle Beach, SC 29577 Tel: (803) 448-9411 TWX: 810-661-2252 
AVX Corporation, Conway, SC 29526 Tel: (803) 293-4404 
AVX Corporation, Olean, NY 14760 Tel: (716) 372-6611 TWX: 510-245-2815 
AVX Limited, Aldershot, England Tel: (0252) 312131 Telex: 858473 
AVX Asia Limited, Hong Kong Tel: 3-689-171-5 Telex: 49576 AVX AS HX 

For specific capacitance ranges and other AVX Products ... see pages A·1019-1023 

MIL-C-20 

1-680 

82-1000 

150-5600 

820-.027 

3900-.082 

2440 
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MILITARY POTENTIOMETERS 

RV4 
13/32" dia. X 9/16" 

2 watts @ 70°C, conductive plastic 
50 ohms to 5 meg ohms, ± 10%, ±20%, linear or 

audio 
Rotary switches available 
Special features: Locking bushing, shaft and panel 

seals 

RV6 
1/2 " dia. X 29/64" 

1/2 watt @ 70°C, conductive plastic 
100 ohms to 1 meg ohms, ± 10%, ± 20%, linear or 

audio 
Special features: Locking bushing, shaft and panel 

seal 

RA20 
13/32" dia. X 5/S " 

2 watts @ 40°C, wirewound 
3 ohms to 15K ohms, ± 10%, linear or audio 
Rotary switches available 
Special features: Locking bushing, shaft and panel 

seals 

RA30 
123/32" dia. X 13/16" 

4 watts @ 40°C 
3 ohms to 25K ohms, ± 10%, linear or audio 
Rotary switches available 
Special features: Locking bushing, shaft and panel 

seals 

RW: Silicone Coated Axial Lead
Military ± 1% Tolerance 

2440 

.094 .406 ±1% .1-3K 

RW79U 

I 3 .187 .560 +1% .1-10K 

RW74U 

I 5 .312 .875 +1% .1-25K 

CLAROSTAT MFG. CO., INC .• 1 WASHINGTON STREET, DOVER, N.H. 03820 • TEL. (603) 742-1120 FAX (603) 742-0481 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1009 
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INFODEX 
DISPLAY SYSTEMS .TECHNOLOGIES 

For MIL-SPEC custom or off-the shelf 
CRT & EL FLAT PANEL DISPLAY MONITORS 

MODEL EL66M44 
4" x 4" Integrated Radar 
System Weapon Display 

For over 20 years, Infodex has met the demands of 
major military electronics suppliers with tough, relia
ble and compact video monitors. 

From 1" helmet-mounted displays to 5" communica
tions jamming screens, to a 21" landing system mon
itor for carrier-based jets, Infodex products have 
shown a consistent ability to perform under the most 
extreme conditions of shock, vibration, EMI, temper
ature, humidity and altitude. 

Infodex engineers shaped the future of military video 
monitoring with an advanced sunlight-readable, Flat 
Panel electroluminescent display panel for battle
field use. 

When the Armed Forces of the United States need 
video monitors as rugged and reliable as the men 
whose lives depend on them, they count on Infodex . 

• Infodex products and systems satisfy a full range of 
military specifications including MIL-STDs 810C 
and 454 (Design and Workmanship) and 
MIL-I-45208 level of MIL-STD 9858 (Quality 
Assurance) . 

• Infodex products may be found in military applica
tions as diverse as Ground-based and Airborne 
Electronic Warfare Systems, C31, Flight Simulators, 
Data Communications devices, Radar Bomb 
Directors, Jet Engine Performance Test Centers, 
Marine Sonar, and Periscope Optics. 

INFODEX 

FIRST With Sunlight Readable 
Electroluminescent (EL) Monitors ... 
Tough Enough to be Mounted on a Gun 

FIRST X-V Display with Dual 
Deflection ... Electrostatic and Magnetic 
... Error Free Summing System 

MODEL 27M135 
2.1" X -Y Monochrome CRT 

for Aircraft Carrier 
Landing Systems 

• Infodex customers number some of the largest and 
most demanding military suppliers in the U.S.: Bell 
Aerospace, Raytheon, Lockheed, Martin Marietta, 
General Dynamics, United Technologies, LTV, and 
Sanders Associates. 

Infodex Incorporated • 10 Venus Drive • Wolcott, Connecticut 06716 
6·1010 For manufacturers' sales offices, see yellow pages EEM 1989 



2440 MILITARY COMPONENTS & EQUIPMENT 2440 

INFODEX 
DISPLAY SYSTEMS TECHNOLOGIES 

Display Monitors 
FOR LAND • SEA • AIR BASED SYSTEMS 

• Responsive to your needs 
• Cost effective and price competitive 

• Limited quantity and large volume production 

U.S. Army Communications Jamming System U.S. Army Radar Bomb Training System 

XY05-M-21 
5" diagonal electrostatic; 
MIL qualified; 2MHz verti
cal response; 28vdc 

RD12-M5-145 
12" diagonal raster scan 
mono CRT; 15.75kHz 
(nominal) horizontal scan 
frequency; ruggedized unit; 
EMI/anti-reflective bonded 
face panel; 110vac 

U.S. Navy Shipboard Test Set U.S. Navy Electronic Surveillance System 

RD06-M5-138 
6" diagonal raster CRT; 
MIL compliant; 15.75kHz; 
15vdc; bonded anti-reflec
tive filter face panel 

EL66M48 
4" x 8" High Bright EL; 4 
level gray scale, 1553 bus 
compatible 

Air Force Cockpit Trainer U.S. Air Force F-16 Training Simulator 

RD05-15-149 
5" diagonal raster CRT; 
MIL-spec for aircraft use; 
sunlight readable; 
15.75kHz; 28vdc; bonded 
anti-reflective filter face 
panel; compact unit; nonre
flecting, flat black 
enclosure 

RD07-15/8-140 
7" diagonal raster CRT; 
15.75kHz and 26.25kHz 
horizontal scan; the dual 
line rate unit automatically 
senses 525 or 875 line 
input and switches to 
accommodate; ruggedized/ 
bonded face panel; 28vdc 

Let us show you why Infodex should be your source for High-Performance, High-Resolution 
Monochrome and Color CRTs and Flat Panel EL displays __ _ 

CALL OR FAX YOUR REQUIREMENTS TO 203/879-4944 

*See our ad for Industrial and Medical Displays on Page 8-1088 

INFODEX 
Infodex Incorporated - 10 Venus Drive - Wolcott, Connecticut 06716 
EEM 1989 For manufacturers' sales offices, see yellow pages 8-1011 
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• Instrument Specialties Co., Inc. 
1 Delaware Water Gap, PA 18327-0136 
~TEL: 717-424-8510; FAX: 717-424-6213 

Series 97-941/921 are low-compression, flexible beryllium 
copper contact strips for applications where a continuous 
shield must conform to irregular shapes and turn tight-radius 
corners in either direction. 

Simple snap-in installation is possible for Series 97-921 with 
.250" (6,4mm) slots and 97-941 with .187" (4,7 mm) slots. 
However, soft-solder or conductive adhesive can be used for 
mounting to flat surfaces. 

Shielding effectiveness is greater than 80 dB @ 100 MHz, 
plane wave. 

Available in standard 24" (610 mm) lengths in all standard 
finishes 

rJaxIble Low-Compnealoa Series 

Series A B I 
97·941 ,20 .17 

97·921 ,.29. .23 I 

ms·D 

~ -
B . I 

_1_ --.t 

c 
11 

. .14. 

D Length 

,00:3 ,?4,0, ,~k 

.003 1£4.2 

.047 

~.
(1'19) 

L.L 
T 

--. 
.188 

(4,78) 

Shielding Gaskets for Large Enclosures 

These standard beryllium copper.contact gaskets offer ideal 
RFIIEMI shielding of doors and movable components in elec
tronic screen rooms, trailers, computers and communication 
. equipment. 

They have been scientifically designed for wiping closures, 
but are also usable in compression. Moreover, these contact 
strips feature extremely good endurance life, as well as a high 
deflection range. In tests, attenuation up to 112 dB has been 
measured at 100 MHz plane wave. Fastening of strip is usually 
accomplished using screws or rivets. Soldering is optional. 

For pricing, please advise catalog number, total footage and 
surface finish required. Available in continuous lengths to a 
maximum of 25 ft (7,6 M) and in all standard finishes 

Large EDd08Ul'e Series 

Series A BCD E F G H JLeDgth 
Ref MID DIa. it 1M) 

97·438 1.Q9 .25 .005 .375 .. 040 16 .38 .14 1.27 06 25 

97-440 ~liJA;.007 .500 .040 .19 __ 50 .. :.14 1,.~Q ._06 .. 25 

-'> -I: __ l Maximum 
Compressed --l Helghl 

Mettic units are indicated in parentheses. J 

, 
G 
I 

o 
--I 

I D 
====e=<- j -I-

E 
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1-------25'-------1 
Top View Without Elastomer 

Double Adhesive 

b~ddddd~~r-'T~ -- ----- ----- ---- ---- ----- 97-883, 97-8ff7 only 
o 0 0 0 0 0 

Contact 
Tab 

BOttom View With Elastomer 

Double Adhesive -- -- I - J 
Transfer Tape :,: 
97-883, 97-8ff7 only 1 J 
Fastener Clearance/-" ~ .37 
.250 Head Dia. (9 5) 
x .06 Thick, Approx. ' 

Side View 

• Instrument Specialties CO., Inc. 
" Delaware Water Gap, PA 18327-0136 
@TEL: 717-424-8510; FAX: 717-424-6213 

Metric units are indicated in oarentheses 

Min. Height 
Under 
Compression 
.125 
(3,2) 

2440 

Environmental EMe sbielding gaskets* offer 
low compression force, high attenuation, 
and flexibility of design. 

Instrument Specialties' new environmental 
EMC shielding gaskets offer the engineer an 
outstanding combination of performance 
and design benefits. 

Select either gray silicone (part number 
97-880 without adhesive tape, or part 
number 97-883 with adhesive tape) or black 
neoprene (part number 97-885 without 
adhesive tape or part number 97-887 with 
adhesive tape). All are ideal to protect 
against dust, moisture, and chemical con
taminants. Each is in combination with a 
uniquely designed beryllium copper EMC 
shielding gasket that offers attenuating 
effectiveness >120 dB @ 100 MHz. 

Design for either compresSIon or wiping action without 
compromising shielding effectiveness, each requiring minimal 
compression force. Easily mounted with fasteners or optional 
Sticky FingerS® adhesive tape. 

Both Series have been successfully tested on NEMA 12 
enclosures and are UL 94 and UL 508 rated. Gaskets to 
meet NEMA 4 and other special requirements are available 
upon request. 

Trausfer Impedance Test 
160.-""rrm-"rrrrno-."orrm--r"rrrr~'-~TIm 

-140~~1+Hm-~~~-+~+ttm-~++H*~1-~Bffl 

1120 i-J,+.I.~-+~~~~~~~~t++tM 
=100+-~~Hm-~~~-+4H+#m-~++H#~~~~ 1 80r-~~~++~~~~~-r+H#lli-+~~ 
J 60 
i 40~~1+Hm-~~~-+~+ttm-~++H*~~~Bffl 
20~~1+Hm-~~~-+~+ttm-~++H*~~~Bffl 

O+-~~~~~~4-~LU~_LLUW~-L~~ 

10K lOOK 1M 10M 100M lG 
Fl8queocy (Hz) 

Comp ...... OD 

Wiping 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1013 



A 
AID acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AFC audio frequency control 
AFT automatic filter test 
ALGOL algorithmic language 
AM a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information interchange 
ASIC application specific IC 
ATE automatic test equipment 
A TG automatic test generation 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction 
BCD binary-{;oded decimal 
BNC baby "N" connector 
BUS basic utility syste 

C 
CAD computer-aided design 
CAE computer-aided engineering 
CAM computercaided manufacture 
CAMAC computer-automated 

measurement and control 
CAPP computer-aided process 

planning 
CAT computer-aided test 
CATV cable television or 

community antenna television 
CCC (leaded) ceramic chip carriers 
CCD computer-{;ontrolled display 
CERMET ceramic metal element 
CIE computer-integrated engineering 
CIM computer-integrated 

manufacturing 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide 

semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
D/ A digital to analog 
DAC digital to analog converter 
DBMS data base management 

system 
DC direct current 
DFT design for testability 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 

Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDA electronic design automation 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable 

PROM 

EIA Electronic Industries 
Association 

EMC electromagnetic compatibility 
EMI electromagnetic· interference 
EMP electromagnetic pulse 
EPROM erasable programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200' Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide FET 
CMIP commn management 

information protocol 
GPID general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 
HIPOT test, measurement, and 

diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

lAB Internet Activities Board 
IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 
ISDN integrated services digital 

network 
ISO International Standards 

Organization 

J 
JEDEC Joint Electronic Device 

Engineering Council 
JFET junction FET 
JMOS junction MOS 

K 
kHz kilohertz (10 3 hertz) 
KSR keyboard send /receive 

L 
LAN local area network 
LC (filters) inductance/capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
L VDT linear velocity displacement 

transformer 

M 
MASER microwave amplification 

by stimulated emission of 
radiation 

MA TV master antenna television 

I!F microfarad 
MHz megahertz 
MIC microwave IC 
MIPS million instructions per 

second 
MID microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide 

semiconductor FET 
MOSIGT metal oxide 

semiconductor insulated-gate 
transistor 

MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation 

module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment 

manufacturer 
OR a logical operator 
OSI open systems interconnection 

P 
PAL programmable array logic 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
PCS plastic clad silica 
pF piccfarad 
PG A pin grid array 
PIN positive-intrinsic-negative 

(transistor) 
PLAprogrammable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction 

transistor 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-{;apacitance 
RFl radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFl radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 

SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon-controlled switch 
SDA source & detector assemblies 
SGMP simple gateway monitoring 

protocol 
SIDAC bidirectional voltage

triggered switch 
$IMM single in-line memory 

module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SNMP simpole network 

management protocol 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid-state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of 

expansion 
TXCO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250' Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
VAC volts (of) alternating current 
V AN value-added network 
VAR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz 

to 300 MHz) 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 

kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 



RCL • Shallcross Here's a simple tactic: to 
build the best military systems, trust the most 
established MIL-grade resistors. From RCL· 
Shallcross. 

We wrote the first MIL-SPECs for wire
wound resistors; today we're still leading the 
way. With powerwirewounds built to MIL-R-26 
and MIL-R-39007. With precision resistors 
meeting MIL-R-93 and MIL-R-39005Ievels. And 
with our QTNM Quick TurnAround program to 
assure timely delivery. 

Specify our MIL-grade networks, matched 
sets and special products such as our ultra-high 
TCR metal element resistors. Ask for special 
screenings, and we deliver. Select from a variety 
of lead materials, or chassis mount versions built 
to MIL-R-18546 and MIL-R-39009. 

When you're building high-performance 
military systems, bank on resistors that have been 
there - the reliable ones from RCL • Shallcross. 

IRC When the brass asked for high-voltage resistors 
with unprecedented reliability, we stepped forward 
with our CGH Series. And we've received approval 
to test these high-performance resistors to M IL-R-
49462 specifications. 

In fact, we're out-front in a whole range of 
MIL-Qualified devices. Our SIP and DIP networks, 
in high- or low-profile packages, comply with 
MIL-R-83401. 

For precision performance, our metal film 
RG Series fills the order in 1/8-watt to 3-watt resis
tors. They're builtto MIL-R-55182 and MIL-R-39017 
reliability levels. 

IRC's GRIDsM program assures fast delivery 
on all ou r devices. 

A memb~ or theCl}lSlalare Group 

1·800·255·4·IRC 
In NC (704) 264·8861 

RCl:SliiilkriiSS 
(919) 934·5181 

EEM1989 . For manufacturers' sales offices, see yellow pages 8·1015 
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-..~IRC 
A member of the Crystalate Group 

INTERNATIONAL RESISTIVE COMPANY, INC. 
P.O. BOX 1860, GREENWAY ROAD. BOONE, NC 28607-1860 

(704)264-8861 or 1-S00-2SS-4-IRC • TLX: 46.9902. FAX: (704)264-8865 

MILITARY QUALIFIED RESISTIVE PRODUCTS 
• Thick & Thin Film technology • Broad range of value, tolerances, & TCR's 
• SIPS, DIPS, and Flat Packs • Custom packages and circuits available 

=== 

M8340101 MXXXXXA RZ010 M83401 14 Pin-3 220 - lOOK ±2% ±5% ±300 ppm 
M8340101 MXXXXXB RZ010 M83401 14 Pin-l 220 -lOOK ±2% ±5% ±300 ppm 
M8340l02 MXXXXXA RZ020 M83401 16 Pin-3 220 - lOOK ±2% ±5% ±300 ppm 
M8340102 MXXXXXB RZ020 M83401 16 Pin-1 220 - lOOK ±2% ±5% ±300 ppm 

M8340104 MXXXXXC RZ040 M8340104 6 Pin S Res 330 - lOOK ±2% ±5% ±3oo ppm 
M8340104 MXXXXXG RZ040 M8340104 6 Pin 3 Res 330 - lOOK ±2% ±S% ±300 ppm 
M834010S MXXXXXC RZOSO M8340105 8 Pin 7 Res 330 - lOOK ±2% ±5% ±300ppm 
M8340105 MXXXXXG RZOSO M834010S 8 Pin 4 Res 330 - 100K ±2% ±5% ±3oo ppm 
M8340l06 MXXXXXC RZ060 M8340106 10 Pin 9 Res 330 - lOOK ±2% ±S% ±300 ppm 
M8340106 MXXXXXG RZ060 M8340106 10 Pin 5 Res 330 - lOOK ±2% ±5% ±300 ppm 
M8340108 MXXXXXC RZ080 M8340108 8 Pin 7 Res Low 220 - 100K ±2% ±5% ±300 ppm 
M8340108 MXXXXXG RZ080 M8340108 8 Pin 4 Res Low 220 - lOOK ±2% ±5% ±300 ppm 
M8340110 MXXXXXC RZ090 M8340110 10 Pin 9 Res Low 220 - lOOK ±2% ±5% ±300 ppm 
M8340l10 MXXXXXG RZ090 M8340110 10 Pin 5 Res Low 220 - lOOK ±2% ±5% ±300 ppm 

M8340107 XXXXXXC RZ070 4961 6 Pin S Res 1000 - lOOK ±.1% ±2% ±SO ±3OOppm 
M8340107 XXXXXXG RZ070 4969 6 Pin 3 Res 1000 - lOOK ±.1% ±2% ±SO ±3oo ppm 
M8340108 XXXXXXC RZOSO 4981 8 Pin 7 Res 1000 - lOOK ±.1% ±2% ±SO ±300 ppm 
M8340108 XXXXXXG RZOSO 4989 8 Pin 4 Res 1000 -lOOK ±.1% ±2% ±SO ±3oo ppm 
M8340109 XXXXXXC RZ090 4901 10 Pin 9 Res 1000 -lOOK ±.1% ±2% ±SO ±300 ppm 
M8340109 XXXXXXG RZ090 4909 10 Pin SRes 1000 - lOOK ±.1% ±2% ±SO ±300 ppm 

M8340101 XXXXXXA RZ010 M989 14 Pin 7 Res soO - lOOK ±.1% ±1% ±25 ±lSOppm 
M8340101 XXXXXXB RZQ10 M987 14 Pin 13 Res 500 - SOK ±.1% ±1% ±25 ±lSOppm 
M8340102 XXXXXXA RZ020 M999 16 Pin 8 Res soO - 100K ±.1% ±1% ±25 ±lSOppm 
M8340102 XXXXXXB RZ020 M998 16 Pin 15 Res soO - SOK ±.1% ±1% ±25 ±1SOppm 

M8340101 XXXXXXA RZ010 1989 14 Pin 7 Res 1000 - lOOK ±.1% ±2% ±25 ±3oo ppm 
M8340101 XXXXXXB RZQl0 1987 14 Pin 13 Res 1000 - 70K ±.1% ±2% ±25 ±300ppm 
M8340102 XXXXXXA RZ020 1999 16 Pin 8 Res 1000 - lOOK ±.1% ±2% ±25 ±300ppm 
M8340102 XXXXXXB RZ020 1998 16 Pin 15 Res 1000 - 70K ±.1% ±2% ±25 ±300ppm 

M8340103 XXXXXXA RZ030 8989 14 Pin 7 Res 49.90 - 121K ±.1% ±2% ±25 ±300 ppm 
M8340103 XXXXXXB RZ030 8987 14 Pin 13 Res 49.90 - 121K ±.1% ±2% ±25 ±300 ppm 

THS5 RNC55H/S 1/10 @ 12SoC 100-2MO ±.1, .5,1% SO 
TK55 RNC55K/S 1/10 @ 125°C 100-2MO ±.1, .5, 1% 100 
TJ55 RNC55J/S 1/10 @ 125°C 100-2MO ±.1, .5,1% 25 
TH60 RNC60H/S 1/8 @ 125°C 100-3.01MO ±.1, .5, 1% SO 
TK60 RNC60K/S 1/8 @ 125°C 100-3.01MO ±.1, .5,1% 100 
TJ60 RNC60J/S 1/8 @ 125°C 100-3.01MO ±.1, .5, 1%. 25 
TH65 RNC65H/S 1/4 @ 125°C 100-3.01MO ±.1, .5, 1% SO 
TK65 RNC65K/S 1/4 @ 125°C 100-3.01MO ±.1, .5, 1% 100 
TJ65 RNC65J/S 1/4 @ 125°C 100-3.01MO ±.1, .5, 1% 25 
MAR5 MAR5 1/10 @85°C 100-S.01MO ±.1, .5,1% 25,SO,loo 

8·1016 For manufacturers' sales offices, see yellow pages EEM1989 
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RCL-SliiillCross 
MILITARY COMPONENTS & EQUIPMENT 2440 

A SUBSIDIARY OF IRC, INC.IA MEMBER OF THE CRYSTALATE GROUP 
U.S. 70 EAST. SMITHFIELD, NC 27577 

(919)934-5181 or 1-800-255-4-IRC. FAX: (919)934-5186 

MILITARY QUALIFIED RESISTIVE PRODUCTS 

RWR81 PR268 1 .1 - lK ±.1 to ±1% 31.6 
RWR82 PR66 1.5 .1 - 1.3K ±.1 to ±1% 44.2 
RWR71 PR462 2 .1 - 16.2K ±.1 to ±1% 180.0 
RWR80 PR249 2 .1 - 3.16K ±.1 to ±1% 79.5 
RWR89 PR261 3 .1 - 4.12K ±.1 to ±1% 111.2 
RWR74 PR446 5 .1 - 12.1 K ±.1 to ±1% 246.0 
RWR84 PR246 7 .1 - 12.4K ±.1 to ±1% 294.6 
RWR78 PR433 10 .1 - 39.2K ±.1 to ±1% 626.1 

RW81 T 1/2-A81 1 .1 - 2K ±.1 to ±1% 31.6 
RW70 T lA-70 1 .1 - 6.5K ±.1 to ±1% 56.2 
RW80 T-l-80 2 .1 - 10K ±.1 to ±1% 79.4 
RW69 T-2A-69 3 .1 - 18K ±.1 to ±1% 77.5 
RW79 T-2B-79 3 .1 - 22K ±.1 to ±1% 177.5 
RW74 T-5-74 5 .1 - 45K ±.1 to ±1% 437.6 
RW67 T-6-67 5 .1 - 65K ±.1 to ±1% 230.9 
RW55 T-7A-55 7 .1 - 120K ±.1 to ±1% 188.9 
RW78 T-10-78 10 .1 - 150K ±.1 to ±1% 953.4 
RW68 T-l0-68 11 .1 - 150K ±.1 to ±1% 469.0 

RER-60 ALSER 5 .1 - 3.32K ±1% 128.9 
RER-45 ALN10ER 10 1.0 - 2.80K ±1% 167.3 
RER-65 AL10ER 10 .1 - 5.62K ±1% 237.1 
RER-50 ALN25ER 20 1.0 - 6.04K ±1% 347.6 
RER-70 AL25ER 20 .1 - 12.1K ±1% 490.1 
RER-55 ALN50ER 30 1.0 - 19.6K ±1% 766.8 
RER-75 AL50ER 30 .1 - 39.2K ±1% 1085.0 

RB56 .125 .1 - 1 .01 to ±1% 200 
RB75 .125 .1 - 500K ±.Ollo ±1% 150 
RB55 .150 .1 - 3M ±.01 to ±1% 300 
RB54 .250 .1 - 4.4M ±.01 to ±1% 300 
RB53 .330 .1 - 3M ±.01 to ±1% 500 
RB52NA .500 .1 - 12M ±.01 to ±1% 750 
RB71 (radial) .125 .1-150K ±.01 to ±1% 300 
RB81 (radial) .125 .1 - 500K ±.01 to ±1% 300 
RB70 .250 .1 - 1.5M ±.01 to ±1% 150 

RBR56 HR10 .125 .1 - 840K ±.01 to ±1% 200 
RBR75 HR11 .125 .1 - 500K ±.01 to ±1% 150 
RBR55 HR12 .150 .1 - 1M ±.01 to ±1% 300 
RBR54 HR14 .250 .1 - 2M ±.01 to ±1% 300 
RBR53 HR34 .330 .1 - 3M ±.01 to ±1% 500 
RBR52 HR36 .500 .1 - 3M ±.01 to ±1% 750 
RBR71 (radial) HR8 .125 .1 - 150K ±.01 to ±1% 300 
RBR81 (radial) HR340 .100 .1 - 500K ±.01 to ±1% 300 
RBRBO HR341 .100 .1 - 120M ±.01 to ±1% 150 

*Commercial equivalents are available with higher resistance values and wattage ratings, consult factory for special applications. 

EEM1989 For manufacturers' sales offices, see yellow pages 8-1017 
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@Intronles C 300/400 SERIES 

MONOLITHIC WIDEBAND CRT DISTORTION CORRECTION DEVICE 

FEATURES 

• 16 pin ceramic dip (C300 Series) 

• Minimum of external components required 

• Easily adjusts for yoke errors 

• Accuracy better than O.S% Max (C312) 

• Bandwidth compatible with lOMHz systems 

• Both geometry and focus available . 

• MIL 883C available 

• Low cost 

APPLICATIONS (for Vector Displays Only) 

• Military Displays 

HUDS ATC 

HDDS PPI 

• Simulators 

Shadow mask 

• Phototypesetting equipment 

• Computer Output Microfilm displays 

• Computer driven graphic displays 

• Medical monitors 

• CAD displays 

• TV Cameras and projection systems 

DESCRIPTION 
The Intronics C300/400 Series are monolithic devices 

that accurately correct for geometric or focus distortion 
in CRT displays. The C300 (16 pin DIP) series provides 
wideband, accurate full face geometry or focus correction 
with few external components. These units connect 
between the horizontal and vertical inputs and their 
deflection amplifiers. Simple external adjustments provide 
for correction magnitude, horizontal/vertical keystone and 
curvature symmetry. The C400 series (24 pin DIP) is a full 
Mil temp range. -S5°C to + 125°C device. 

The principle of operation is based on circuitry which 
smoothly synthesizes a correction function that closely 
approximates the exact mathematical correction function. 

TRANSFER FUNCTION: 
GEOMETRY CORRECTION 

Vx = _X(X2+y21 
Vy = _y(X2+y21 

PINOUT 
H = HORIZONTAL 
V = VERTICAL 

FOCUS CORRECTION 
VF = _(X2+y21 

SPECIFICATIONS 
Bandwidth 

Correction only 
Resulting corrected signal 

Slow Rate 
Correction only 
Resulting corrected signal 

Setting Time To 1 % 
Correction only 
Resulting corrected signal 

Delay Time 

Accuracy 
Horizontal 
Vertical 

2MHZMin. 
6MHZ Min. 

1SV/j.ls 
120V/j.ls 

300ns 
2j.1s 

SOns 

2% F.S. 
2% F.S. 

57 Chapel Street, Newton, MA 02158, (6171 964-4000, TWX 710-335-6835, TELEX 200095, FAX (6171 527-3310 
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ZELRAD 
MIL-W-22759/32 
thru46 

AERORAD 
MIL-W-SI044/S 
thru 13 

FLEXRAD125 
MIL-W-I687SII4-16 
PCA 
MIL-W-16878II 
thru3 

and 
trade 

virtually any require
single insulation sys

irradiation cross-linked 

or JPol]lall<:ene and cross-linked 
i>ol~vvil1lylidlene fluoride (XLPVDF) insula
tion systems that meet or exceed stringent 
military specifications. 
Key performance characteristics of 
ZELRAD and AERORAD are: 

• Lightweight. 
• Small Size. 
• Great Flexibility. 
• Excellent High and Low 

Thmperature Properties. 

CONDUCTOR 

• Resistance to Flame, Mechanical 
Abrasion, Solder Iron, Chemical 
Degradation and Radiation. 

• Ease of Processability. 
Judd cables are comprised of ZELRAD or 
AERORAD wires that meet or exceed 
QPL military specification MIlrC-27500. 
Data Bus or other multiconductor cables 
that require special electrical, shielding 
or testing capabilities are available upon 
request. 
For ground support and communications 
systems requiring temperature ranges 
from 105°C to 125 °C, and voltage ratings 
to 3000, Judd offers MIlrW-16878 with 
FLEXRAD 125f an irradiation cross
linked polyethylene (XLPE), and PCA, an 
irradiation cross-linked polyvinyl chloride 
(XLPVC). 

VOLTAGE 
Tinned copper. Silver coated high strength copper alloy. 600 150 °C-200 "C 30-210 
Silver coated copper. Nickel coated high strength copper 
alloy. Nickel coated copper. 
Tinned copper. Silver coated high strength copper alloy. 600 150"C 30-14 
Silver coated copper. 

Tinned copper. 600-3000 125"C 30-12 

Tinned copper. 600-3000 105 "C 30-2 

Th discuss your requirements, please write or call us. 

JUDD WIRE INC. TurnFlike Road, Turners Falls, MA 01376 
Telephone (413) 863-4357· FAX (413) 863-2305 

For manufacturers' sales offices, see yellow pages 8-1019 
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WE • GO • TO 

8-1020 

EXTREMES 

WITH OUR BASED LED's 
GET 10 YEARS TO LIFE 

DIRECTLY REPLACES INCANDESCENT BULBS • MUlTICHlp, CLUSTERS, BiPOLAR, BiCOlOR 
NO SHOCKIVIBRATION FAILURE • 7 COLORS TO CHOOSEI 

SO, PUT MORE LIFE INTO YOUR LIGHT. 

11!30 
LEDTRONICS, INC. 

4009PACIFICCOASTHWV • TORRANCE.CA90505 • (213)549-9995 • FAX(213)549-4820 • TLX494-5454 

For manufacturers' sales offices, see yellow pages EEM 1989 
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Microwave devices 
from Litton. 

Litton Electron Devices is a leading manufacturer 
of microwave power tubes and solid state devices for radar, ECM 
and communications applications. 

All of our products for military applications are manufac
tured to rigorous MIL-SPEC standards and subjected to extensive 
testing. Our long-standing reputation rests on the quality and 
reliability we build into every microwave product. 

Litton places a strong emphasis on research and development. 
This commitment allows us to explore new microwave product 
technology while improving existing designs. 

Litton Electron Devices, a leading player in the history 
of microwave tubes; a major contributor to future micro
wave technology. 

We invite your inquiry. 

Solid State Amplifiers 
and Oscillators 

Klystrons 

960 Industrial Road 
San Carlos, California 94070 
(415) 591-8411 FAX 415591-5623 

1035 Westminster Drive 
Williamsport, Pennsylvania 17701 
(7\7) 326-3561 TLX 841430 

EEM 1989 

Coupled Cavity 
Traveling Wave Thbes 

Magnetrons 

Litton 
Electron Devices 

For manufacturers' sales offices, see yellow pages 

Helix Traveling 
Wave Thbes 

Traveling Wave Thbe 
Amplifiers and 
Power Supplies 

Crossed Field Amplifiers 

8·1021 
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MEPCO/t;!f!!!!!!l!ll! 
STANDARD RESISTOR MIL SPECIFICATION APPROVALS 
RESISTORS: 

NETWORKS: 

TRIMMER 
RESISTORS: 

8·1022 

RL standard military: 2% and 5% metal film resistor MIL-R-22684 
-RL07 (V4 watt) and RL20 (Y2 watt) 
-temperature coefficient: ±100 ppm/oC 
RN standard military: 0.1% to 1% metal film resistor MIL-R-10509 
-RN50, RN55, RN60, RN65 styles 
RLR established reliability: 1 % and 2% metal film resistor MIL-R-39017 
-RLR05, RLR07 and RLR20 
-temperature coefficient: ±100 ppmfOC 
-failure rate: S (.001 % per 1000 hrs) 
RNC established reliability: 0.1 % to 1 % metal film resistor MIL-R-55182 
-HNC50, RNC55, RNC60, RNC65 
-resistance tolerance: ±0.1 %, 0.5%, 1.0% 
-failure rate: S (.001% per 1000 hrs.) 
-temperature coefficient: K (±100 ppm/°C), H (±50 ppm/°C), J (±25 ppm/°C) 
-non-hermetic seal 
RNR/RNN established reliability: 0.1% to 1% metal film resistor MIL-R-55182 
-RNR55, RNR60, RNR65 
-resistance tolerance: ±0.1 %, 0.5%, 1.0% 
-failure rate: S (.001 % per 1000 hrs) 
-temperature coefficient: C (±50 ppm/oC, E (±25 ppm/°C) 
-glass hermetic seal 
Single-In-Line (S.I.P.'s) MIL-R-83401/04/05/06/07/08/09 
-RZ040, RZ050, and RZ060 (High Profile); RZ070, RZ080, RZ090 (Low Profile) 
~resistance tolerance: ±1.0%, 2.0%, 5.0% 
-temperature coefficient: ±100 ppm and ±300 ppmfOC 
-resistance range: 10 ohm -1M 
-6 pin, 8 pin, and 10 pin 
Flat Packs MIL-R-83401/03 
-RZ030 
-resistance tolerance: ±1.0%, 2.0%, 5.0% 
-temperature coefficient: ±100 ppm and ±300 ppm/oC 
-resistance range: 100 ohm -100K 
-14 pin 

RJ24/RJR24 cermet trimmer 
-multiturn, %" square 
-resistance range: 1 0 ohm - 1 M 
-resistance tolerance: ±10% 
-temperature coefficient: ±100 ppmfOC (standard) 
RJ24 
RJR24-approved to Failure Rate R 

RJ26/RJR26 cermet trimmer 
-multiturn, V4" square 
-resistance range: 1 0 ohm - 1 M 
-resistance tolerance: ±10% 
-temperature coefficient: ±100 ppm/oC (standard) 
RJ26 
RJR26-approveq to Failure Rate R 
RJ50 cermet trimmer 
-single turn, V4" diameter round 
-resistance range: 1 0 ohm -1 M 
-resistance tolerance: ±10% 
-temperature coefficient: ±100 ppm/oC (standard) 

For manufacturers' sales offices, see yellow pages 

MIL-R-22097/MIL-R-39035 

MIL-R-22097/MIL-R-39035 

MIL-R-22097 

EEM 1989 
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STANDARD CAPACITOR MIL SPECIFICATION APPROVALS 
TANTALUM: Wet Slug 

CL 14/CL 16 hermetic seal, screw mount, cylindrical case 
CL17/CL18 

CL55 
CL64/CL65 
CL66/CL67 

hermetic seal, stud mount, cylindrical case 
hermetic seal, rectangular module 
elastomer seal, axial lead, tubular case 
hermetic seal, axial lead, tubular case 

------

Wet Slug, established reliability 

CLR10 extended range, cylindrical case, solder lug terminal 
CLR14 extended range, cylindrical case, solder lug terminal 
CLR17 

CLR65 
CLR79 
CLR81 

extended range, cylindrical case, solder lug terminal 
glass-to-tantalum hermetic seal, axial lead, tubular case 
hermetic seal, tantalum case, axial lead, tubular case 
extended range, hermetic seal, tantalum case, axial lead, tubular case 

2440 

MIL-C-3965 

MIL-C-39006 

---~-----~ ~--~-- ------

Wet Foil 
CL20/CL21 polar, etched foil, tubular case, axial lead 
CL22/CL23 non-polar, etched foil, tubular case, axial lead 
CL30/CL31 polar, plain foil, tubular case, axial lead 

CL32/CL33 non-polar, plain foil, tubular case, axial lead 
CL51 polar, plain foil, KSR, hermetic rectangular module 
CL52 non-polar, plain foil, KSR, hermetic rectangular module 
CL53 polar, etched foil, KSR, hermetic rectangular module 

CL54 non-polar, etched foil, KSR, hermetic rectangular module 
CL70/CL71 polar, high etched foil, tubular case, axial lead 
CL72/CL73 non-polar, high etched foil, tubular case, axial lead 

Wet Foil, established reliability 
CLR25 polar, etched foil, hermetic and non-hermetic, axial lead 

CLR27 
CLR35 
CLR37 

CLR71 
CLR73 

Solid Slug 

non-polar, etched foil, hermetic and non-hermetic, axial lead 
polar, plain foil, hermetic and non-hermetic, axial lead 
non-polar, plain foil, hermetic and non-hermetic, axial lead 

polar, high etched foil, hermetic and non-hermetic, axial lead 
non-polar, high etched foil, hermetic and non-hermetic, axial lead 

CS12/CS13 hermetic seal, axial lead, tubular case 

Solid Slug, established reliability 
CSR09 polar, miniature, hermetic seal, axial lead, tubular case 

CSR13 polar, hermetic seal, axial lead, tubular case 

.CSR21 
CSR23 
CSR33 

polar, high frequency, hermetic, tuburar case, axial lead 
polar, extended range, hermetic seal, axial lead, tubular case 
polar, extended range, hermetic seal, for low impedance application 

CSR91 non-polar, hermetic seal, axial lead, tubular case 
~-~~-----

Solid Chip, established reliability 
CWR06 polar hybrid tantalum chip 

For information on Mepco/Centralab's RESISTORS/CAPACITORS, SEE PAGES A.1981-A.1984, A.1120-A.1124 

EEM1989 For manufacturers' sales offices, see yellow pages 

MIL-C-3965 

MIL-C-39006 

MIL-C-26655 

M I L-C-39003 

M I L-C-55365 

8-1023 
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NCG part number. The military part number shall consist of the letter "M", the basic document 
number, and an assigned dash number as shown in the following: 

M 39010/02 A lRO K S 

T T T T T T 
Military Document Class Inductance Inductance Failure 

designator sheet tolerance rate level 
number 

Class. The classes of coils denoting the maximum operating temperatures are identified by a 
single letter in accordance with MIL-C-39010 slash sheets. 

Maximum operating temperature 

Class 

A - - - - --
B ------

BROAD LINE ... 
There's a Nytronics Inductor 
to meet every need from O.lOuH 
to 180kuH. 
With sizes ranging from the world's 
smallest shielded inductor to the 
most complex variable inductor ... 
shielded, unshielded and variable, 
in hundreds of off-the-shelf values 
... it makes good sense to check 
first with Nytronics or your local 
distributor. 

Temperature 

105°C 
125°C 

FIXED SHIELDED INDUCTORS 

Super Wee Ductor 

MS75087, MS75088, MS75089 

MS90537 

Super Wee Wee Ductor MS21399-21401 

Wee Ductor 

Wee Wee Ductor 

Pee Wee Ductor 

Pee Cee Ductor 

SOD 

~N!~}!~k 
(803) 393-5421 -- TWX 810-665-2182 -- FAX (803) 393-4123 

In 

8·1024 For manufacturers' sales offices, see yellow pages 

2440 

HI-REl ... 
Nytronics Inductors are fully qualified 
to the established reliability spec 
MIL-C-39010 in styles /1 through /10. 
But, Nytronics Inductors also meet 
the requirements of a higher authority! 
They are widely used in heart pacers 
to provide RF protection .... It's a 
life or death matter .... Literally. 

AVAILABILITY ... 
Off-the-shelf from a distributor near you. 

UPDATE 
UNITS HOURS: 603, 710, 090 
Date: 12-30-88 

New High Reliability Qualification 

M IL-C-3901 0-1 MIL-C-39010-6 

MIL-C-39010-2 M IL-C-3901 0-7 

MIL-C-39010-3 MIL-C-39010-8 

MIL-C-39010-4 MIL-C-39010-9 

MIL-C-39010-5 MIL-C-39010-10 

FIXED NON-SHIELDED INDUCTORS 
Deci Ductor 
Mili Ductor 
MS75083, MS75084, MS75085 

RFC-SS MS18130, MS14046, MS90538 
RFC-S MS21389, MS21390 
MS75008, MS75101, MS90539 
RFC-M MS21388 
RFC-L MS21380 
Pee Dee Ductor 

VARIABLE INDUCTORS 
Wee Vol (Shielded) MS21381, MS21402 
H Wee Vol (Shielded) MS21381, MS21402 
VIV (Non-Shielded) 
VIH (Non-Shielded) 

EEM1989 
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OXLEY MILITARY COMPONENTS 
Approved LED Indicators 

• U.S. DoD DESC and EUROPEAN APPROVALS 
• HIGH RELIABILITY, FULLY BURNT-IN TO MIL-S-19500 
• SUNLIGHT READABLE TO 100,000 lux 
• HIGH BRIGHTNESS 
• E.M.I. and TEMPEST PROTECTION 
• ENVIRONMENTALLY SEALED 
• SECURE I.R. FREE AND N.\f.G. COMPATIBLE 
• PANEL SEALING 
• RUGGED CONSTRUCTION 

FEATURES 
DESC ~ "j 

PART 
>-w '" "'~ ww z", ;: '" 50 ",'" oow -<z ~~§ NO. :::J(3 '" =>00 

e~ "'''' ~~ "'''' "'~ 
(SEE NOTE) S2ii: ::;w 

~~ c(:z~ 

"'''' w::; ;:5 z""',. 
85122-X01 • • 
85122-X02 • • 
85122-X03 • • 
85122-X04 • • 
85122-X05 • • 
85122-X06 • • 
85122-X07 • • 
85122-X08 • • 
85122-X09 • • • 
85122-X10 • • • 
85122-X11 • • • 
87019-X01 • • 
87019-X02 • • • 

~~"''' 
~rminations 

Sealing ring 14 min. 

Body Style 
C 

,A,----B _, ~5±0.5 
II' I II RED POSITIVE 

1lRJI.._---" , Body Style 
D 

Sealing ring 

_C1B.0~J.1 DIMENSIONS IN mm 

7.5+0.1 f-':'ct::l MOUNTING 
-0 L\.+J HOLE DETAILS 

DIMENSIONS IN mm 
z OXLEY 
0 

SIMILAR ;='" 
"'z 

b~ oo~ ~~~ PART USu5 zwo g~ A B NO. 00", "'00", 

C 6.5 11 PS/LH/8 

• D 6.5 19 STR/LH/8 

C 5.5 11 PS/LH/8/RAF 

C 5.5 11 PS/LH/8/RAPP 

• D 5.5 19 STR/LH/8/RAF 

• D 5.5 19 STR/LH/8/RAPP 

• • D 5.5 19 STR/LH/8/HS/RAF 

• • D 5.5 19 STR/LH/8/HS/RAPP 

• • D 5.5 19 STR/LH/8/RAF ISES 

• • D 5.5 19 STR/LH/8/RAPP/SES 

• D 6.5 19 STR/LH/8/SES 

• • D 5.5 19 STR/LH/8/XIR 

• • D 5.5 19 STR/LH/8/XIRISES 
NOTE: When ordering replace X in DESC No with letterto signify color R~Red, Y ~Yellow, G~Green. 

MIL-F-15733 Qualified EMI Suppression Filters 
OXLEY chassis mounting pi-section EMI 
suppression filters are suitable for applica
tions where high insertion loss is necessary 

.326 MAX 

.296 MIN 
.032 MAX r .017 MIN 

2440 

from 10MHz to 10GHz, guaranteed over the 
military temperature range - 55°C to 125°C, 
Fully qualified against MIL-F-15733 Revision 
G, all types are supplied with 168 hours burn
in (voltage conditioning) and 100% electrical 
testing, including insertion loss, 

I iO 
M:O MAX 

E3E~Il-F~ a 
GENERAL CHARACTERISTICS 
Dielectric : CERAMOX K6000, 

: CERAMOX K3000 
Body, Nut : brass, 00-B-626D 
Finish . silver to 00-S-365 

.952 MAX 

.890 MIN 

DIMENSIONS IN INCHES 

.374 MAX 

.312 MIN 

.197 MAX AlF 

.177 MIN AlF 

D 
.250 MAX 
.242 MIN 

Lockwasher : steel QPL Oxley Type No. Minimum Rated Voltage Minimum Insertion Loss (dB) at 25°C 
Finish : silver to 00-S-365 Designation cap(g~ince Vd.c. Vrms 50 100 200 500 1 

Current rating : 10A (S\yle) MHZ MHz MHz MHz GHz 

M15733/61-0005 FLTS/P/1500 1500 200 140 32 45 58 70 70 
When ordering please specify OPL designa- M15733/61-oo06 FlTS/P/1500 1500 200 140 32 45 58 70 70 
tion ego M15733/61-0007 M15733/61-0007 FLT8/P/5000 5000 100 70 50 65 70 70 70 
Filters are supplied with lockwasher and hex M15733/61-0010 FlT8/P/5000 5000 100 70 50 65 70 70 70 
nut. 

M15733/61-0011 FLT8/P 15000/RP 5000 100 70 50 65 70 70 70 

OTHER OXLEY MILITARY COMPONENTS INCLUDE: 
Inductors, Trimmer Capacitors, Terminals, Test Points and Elapsed Time Indicators. 

IF YOU DON'T SEE WHAT YOU WANT HERE, CALL US. 

OXLEY INC., 25 BUSINESS PARK DRIVE, PO BOX 814, BRANFORD CT 06405 
For fast action, FAX us. FAX (203) 481-6971 TEl. (203) 488-1033 OXLEY 

10 
GHz 
70 

70 

70 

70 

70 
I 
I 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1025 



24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

61 CROSS REFERENCE 
CARDS 

• 2800 

ALL NEW with this 
edition of EEM 

GET 
~-~------.---" ----..ORGANIZEDI 

Are your catalog files organized? can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes:' you probably already 
have the EEM File System. But, if you said "No:' 
you really oughtto look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi
ple products in onE:! catalog? Take Mallory for 
example. There are allkincls()f products in the 
Mallory Short Form catalog. With theEEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM Fi Ie Systems in every
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age. The package contains everything you 
need to set up your very own filing system. Best of 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $2.00 for postage 
and handling. An invoice will be mailed to 
you under separate cover. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 
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30 Watt High Voltage Power Supply for Military and 
Airborne Applications 

MIL HVS 2825 Performance Specifications 

Input 28VDC ± 2 Volts 
Anode Voltage 25KV (less than ± 1% 
Anode Current 0-1.2 MA 
Ripple (P-P) 7.5 Volts (P-P) @ 1.2 MA 
Temperature Coefficient 100 PPM/oC 
Line Regulation .05% 
Focus Voltage 5-8 KV 
G2 Voltage 200-1000 VDC 
G1 Voltage -150 VDC 
Operation Temperature -550 to 700C 
TTL Compatible Shutdown 
High Bit Fail Safe 
High Level Limit 
Isolated Case Ground 
Full Load Efficiency greater than 50% 
Military Connectors as per your specifications 
Weight: Less than Sibs. 
Other options are available 

Miniature MIL Spec High Voltage Supplies Made to 
your Specifications 

These supplies are designed to function in your drive 
circuit. They provide all the features of a flyback and will 
meet all Military Specifications for vibration and shock. 
Light weight for heads-up displays and airborne applications. 

PENN TRAN HAS QUALIFIED PERSONNEL TO DESIGN AND MANUFACfURE HIGH VOLTAGE 
SUPPLIES TO DOD 2000-WS 6536 E 

Write or call for drawing and bulletins. 

Phone: 814-355-1521 FAX: 814-355-1524 

EEM 1989 For manufacturers' sales offices, see yellow pages 

P.O. Box 1321 

Wingate, PA 16880 

8·1027 
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MI LITARY/MI L-STD-81 0 
INFORMATION HOTLINE 

(408) 744-1450 25 years experience. 
Low profile -

RO ASSOCIATES 

MIL-STD-810C QUALIFIED 
FEATURES 

75-150 
WATTS 

COMMON 
SPECIFICATIONS 
Input 
105 to 130/198 to 265 VAC (selectable on 
barrier block) 47-1000 Hz also 300 VDC 
± 10%. Brownout protection to 90/180 VAC. 

Protection 
All outputs are current limited, continuous 
overload and short circuit proof. Single out
puts have self-recovering overvoltage pro
tection. Thermal protection is provided by a 
thermal relay which opens the power input if 
the casEl temperature goes above 80°C. 
Multiple outputs have self-recovering OVP 
on the 5V output only. 

Operating temperature 
- 40°C to + 80°C case (no derating). 

EMlfilter 
Will meet VDE 0871 (A) and FCC spec for 
conducted emissions using an external filter. 
Corcom filter 3 SPIA is recommended. For 
MIL 461 A, Captor A4581 is recommended. 

Mounting 
Mounting on bottom by means of 6, 10-32 
tapped inserts. 

Storage temperature 
~ 55°C to + 85°C 
Cooling 
Maximum mounting base temperature for 
full output is 80°C. For no (air or conductive 
. cooling),' maximum ambient temperature of 
30°C for full power output. 

Temperature stability 
Better than .02%rC. 

. Size 
11.12"x 5.29" x 1.75". Single outputs. (28.3 
cm x 13.5 cm x 4.3 cm). 
10.55"x 5.29" x 1.75". Multiples. 

Weight 
5.5Ibs. 

MTBF 
115,000 hours as calculated by MIL-HDBK-
217C. (Model 325). 

Remote sensing 
All models have remote sensing. 

• Meets MIL-STD's 
• Low profile 1.7" 
• Ruggedized design 
• 115/230 VAC input without any strapping 
• Fully protected 
• Full power out at 80aC case temperature 
• Brownout protection to below 95 or 190 VAC 
• Parallelable (consult factory for procedure) 
• Up to 1.6 W per cubic inch 
• Soft start limits inrush to 13 amps max. 

SINGLE OUTPUTS 

Model Volts Amps 
Regulation Ripple & Noise 

Load Line ±10% DC-10MHz 

325ST 5VDC 25 5mV 3mV 60mVp-p 

325STC 6VDC 20 5mV 3mV 60mVp-p 

350ST 12-15VDC 10 10mV 5mV 50mVp-p 

351ST 24-28VDC 5 20mV 10mV 100mVp-p 

DUAL OUTPUTS 
302ST ±15VDC ±3A 10mV 5mV 50mVp-p 

10mVrms 

303ST ±12VDC ±3A 10mV 5mV 50mVp-p 
10mVrms 

MULTIPLE OUTPUTS 
312ST (A)5VDC lOA 5mV 5mV 60mVp-p 

(8) ±12VDC ±lA 10mV 5mV 60mVp-p 

313ST (A)5VDC lOA 5mV 5mV 60mVp-p 
(8) ±15VDC ±lA 10mV 5mV 60mVp-p 

314ST (A)5VDC lOA 5mV 5mV 60mVp-p 
(8) 12VDC 2A 10mV 5mV 60mVp-p 

315ST (A)5VDC 8A 5mV 5mV 60mVp-p 
(8) 12VDC 3A 10mV 5mV 60mVp-p 

316ST (A)5VDC 12A 5mV 5mV 60mVp-p 
(8) 12VDC lA 10mV 5mV 60mVp-p 

MILITARY SPECIFICATIONS 
Mil Spec Method/Procedure 

MIL-STD-810C Low Pressure Method 500.1 Proe.1 

MIL-STD-810C High Temp. Method 501.1 Proe.l, II 

MIL'STD-810C Low Temp. Method 502.1 Proe.1 

MIL-STD-810C Temp. Shock Method 503.1 Proe.1 

MIL-STD-810C Temp. All. Method 504.1 Proe. I Class 2 ( - 20'C operating) 

MIL-STD-810C Humidity Method 507.1 Proe.l, II 

MIL-STD-810C Fungus Method 508.1 Proe.1 

MIL-STD-810C Salt Fog 

MIL-STD-810C Sand & Dust Method 510.1 Proe.1 

MIL-STD-810C Explosive Atmosphere Method 511.1 Proe.1 

MIL-STD-810C Vibration Method 514.2 Proe. VIII Curve W, XI 

MIL-STD-810C Shock Method 516.2 Proe. I, IV Ground Equip. Fig. 516.2-2 

MIL-STD-810C Temp.-Humidity-AII. Method 518.1 Proe.1 

MIL-STD-901C High Shock Grade A, Class 1 Type A 

MIL-STD-461 RFI Conducted Wnh external filter 

MIL-STD-1399 Voltage Transient Type I Single Phase 

MIL-T-288CC Random Vibration Nav. Mal. Pub. P-9492 May, 1979 4.5.3.1.C 

SEE OUR HI REL POWER SUPPLIES & CONVERTERS ON PGS. 0-2042-2045 

2440 

~ RO ASSOCIATES, INCORPORATED 246 CASPIAN DRIVE, SUNNYVALE, CA 94086 / (408) 744-1450 TWX 910-339-9304 FAX (408) 744-1521 

8-1028 For manufacturers' sales offices, see yellow pages EEM1989 
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MILITARYIRUGGEDIZED 
- Ruggedized Design 

INFORMATION HOTLINE 

(408) 744-1450 -High MTBF 

Model 

710R 

715R 

7S0R 

7S1R 

Model 

713R 

724R 

72SR 

7S3R 

RO ASSOCIATES 

37-60 WATTS MINIATURE 

SINGLE OUTPUTS 

Model DC Out Volts DC Amps 
Regulation Ripple & Noise 

Load' Line ±10% DC-10MHz 

210 3.5-5.5 adj. lOA 0.1%or5mV :to.1% 25mVp-p 

250 12-15 adj. 4A 0.2% ±0.05% 50mV pop 

251 24-28 adj. 2A 0.2% ±O.O5% 50mVp-p 

MULTIPLE OUTPUTS 
FEATURES 

Model DC Out Volts DC Amps 
Regulation 

I Line ±10% 
Ripple & Noise 

.55 watts in 45 cubic inches 

.51116" X 4" x 2%", weighs 2.5Ibs. Load' DC-l0MHz 

213 4.5-5.5 adj. 5A 0.2% I ±O.1% 25mVp-p 

±15or ot12(213C) 400 rna each side 0.1% I ±O.O5% 20mVp-p 

'LOAD REGULATION is from 0.5A to FL on all 5 volt outputs, 0 to FL on all other outputs, from 0 to 
0.5A on 5 volt output better than 1 %. 

• Multiple outputs 
• High efficiency 
• Fully protected 

"220 VAC input is available on special order. Ripple specification is 16% greater for 50 Hz operation 
($10.00 additional). 

• 20KHz operation, no audible 
noise 

• RFI filtered 

500-840 WATTS RUGGEDIZED HIGH POWER 

SINGLE OUTPUTS 

Volts Amps 
Regulation 

O-FL Line :::t10% 
5V 100A 10mV SmV 

5V IS0A 10mV 5mV 

12-1SV 40A 15mV 10mV 

24-28V 20A 20mV 10mV 

MULTIPLE OUTPUTS 

Volts Amps 
Regulation*** 

O-FL Line ±10% 

SV 50A 10mV otSmV 

+ (12-15)VDC lOA O.S% +0.2% 

-(12-1S)VDC lOA 0.5% :±:O.2% 

SV 50A 10mV ±S% 

+24 4A 10% ±2% 

+ (12-1S)VDC 6A O.S% ±O.2% 

-(12-1S)VDC 6A O.S% +0.2% 

SV SOA 10mV ±SmV 

+ (12-15)VDC 6A O.S% ±O.2% 
-(12-15)VDC 6A O.S% ±O.2% 

(2-5)VDC lOA SOmV ot 10mV 

22VDC lOA 20mV otl0mV 

ISVDC lOA 7SmV ot30mV 

Ripple & Noise 
DC-10MHz 

100mVp-p 

100mVp-p 

100mVp-p 

150mVp-p 

Ripple & Noise 
DC-l0MHz 

100mVp-p 

2% 
2C)/o 

100mVp-p 

2% 

2% 

2% 

100mVp-p 

2% 

2% 

100mVp-p 

100mVp-p 

150mVp-p 

FEATURES 
• Ruggedized design 
• Low profile (3.34" high) 
• Upgraded parts 
• Random vibration tested 
• Thermal shock tested 
• Brownout protection to below 95 

or 190VAC 

"'MINIMUM SA load on + 5V is required for auxiliary outputs to regulate. 

SEE OUR HI REL POWER SUPPLIES & DC-DC CONVERTERS ON PGS. 0-2042-2045 

~ RO ASSOCIATES, INCORPORATED 246 CASPIAN DRIVE, SUNNYVALE, CA 940861 (408) 744-1450 TWX 910-339-9304 FAX (408) 744-1521 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1029 



MILITARY COMPONENTS & EQUIPMENT 

DC-DC CONVERTERS 
INFORMATION HOTLINE 

(408) 744-1450 
RO ASSOCIATES 

125-150 WATT HIGH DENSITY/ 
PC BOARD MOUNTED 

FEATURES 
Lowest Thermal Resistance - 2. 5°C/Watt 
Parallelable - Current Mode Control 
FaultTolerant - True N + 1 Redundancy 
Hot Plug in Capability 
Current Sharing - No Master/Slave 
Compatible -Industry Standard Pin-Out 
Non-Shutdown OVP 
Logic ON/OFF 
5 Sided Shielding 
Ruggedized Design - Meets MIL-810D 
UUCSANDE Compliance 
Thermal Protection - Auto Reset 

-Input Overvoltage Protection 
- Optional Output Good Signal, ± 10% 

"J 

6·32THD 
156 DEEP 

'" 

1 

'I" 

I Il-'-11"0 -----,.,...0 

r~-~ 
~l-=L - ~ .... 
I 

-OUT 

-s -.s -
• I 

156DEEP ." 

t l140 

oW '~o ~ 
t t 

" I 

o 000 0 

\ ~""OIA"N 
TINPLATE 

'" 040DIA. PIN 
TIN PLATE 

'" 

SPECIFICATIONS 
R048 

INPUT: SERIES 
Input voltage 36-66 
In rush charge 2.1x10-4 
Input reflected ripple (1.1. nom line) 20 
No load power dissipation 3.1 
Logic disabled current (sink) 1 
Logic disabled power in 0.35 
Input ripple rejection (120Hz) 55 
Input Overvoltage (No damage to unit) 66-100 

OUTPUT: 
Set point accuracy ±1 
Load regulation (0-100%) 10 
Line regulation (over range) 10 
Ripple (0-10MHz) 1 
Trim Range ±10 
Remote Sense compensation 0.5 
OVP (non shutdown auto rec.) 120 
Current Limit (auto rec.) 110-120 
Current sharing (automatic) ±10 
Transient response (20-80% load) Vout 1% 200 
Transient response (LL to HL) Vout 1% 200 
Transient response (50-100% load) Vout 1% 200 
Temperature drift .02 

CONTROL: 
Turn on time (power applied) Vout1% 60 
Logic turn on time Vout1% 6 

ISOLATION: 
Input to output 5500 
Input to case 2500 
Output to case 500 
Input to output capacity 2200 

THERMAL: 
Operating temperature -55t0100 
Automatic shut down temperature 105-110 
Thermal resistance case to ambient (f.l.) 2.5 

WEIGHT: 24 

MODEL SELECTION 

INPUT VOLTAGE 
OUTPUT 

VOLTAGE I CURRENT 

48VDC 5V 25A 
48VDC 12V 12A 

48VDC 15V 10A 

48VDC 24V 6A 

48VDC 28V 5A 

300VDC 5V 25A 
300VDC 12V 12A 
300VDC 15V 10A 

300VDC 24V 6A 

300VDC 28V SA 

25 years experience -
Low profile -

R0300 
SERIES UNITS 
200-400 VDC 
3 x 10-6 Coulombs 
10 %P-P 
6.2 watts 
1 ma 
1.2 watts 
55 dB 
400-450 VDC 

±1 % 
10 mv 
10 mv 
1 %p-p 
±10 % 
0.5 V total 
120 % 
110-120 %1.1. 
±10 % 
200 fJS 
200 j.1s 
200 j.1s 
.02 %fC 

60 ms 
6 ms 

5500 VDC 
2500 VDC 
500 VDC 
2200 pF 

-55to 100 °Ccase 
105-110 °Ccase 
2.5 °Clwatt 

24 oz. 

MODEL 

R048-5 

R048·12 

R048-15 

R048-24 
R048-28 
R0300-5 

R0300-12 

R0300-15 

R0300-24 
R0300-28 

~ RO ASSOCIATES, INCORPORATED 246 CASPIAN DRIVE, SUNNYVALE, CA 94086 / (408) 744-1450 TWX 910-339-9304 FAX (408) 744,1521 

2440 

8·1030 For manufacturers' sales offices, see yellow pages EEM1989 



2440 MILITARY COMPONENTS & EQUIPMENT 2440 

CONFERENCE-LINE INTERCOMMUNICATIONS 
TW Intercom System 
A high performance two-wire con
ference-line (party-line) intercom
munication system designed for 
use in broadcast, teleproduction, 
aerospace operations, and indus
trial applications. 

User Stations 

o Eight different packages available 
o Headset and headsetlspeaker stations 

available 
o Each station (10,000 ohms) bridges the 

line (200 ohms) 
o Up to 75 units on a line without loading 
o Two channels on three-conductor cable 
o Full-duplex operation: simultaneous talk 

and listen to and from each station 
o Powerful headphone amplification 
o Dynamic andlor carbon headset 

capability 
o Mic-Ievellimiting 
o 12-volt power operation capability 
o Many options available 

Power Supplies 

o PS8 powers 12 user stations 
Two channels - one dry channel at 200 

ohms audio impedance - one powered 
channel at.32 volts at 200 ohms audio 
impedance 

o PS31 powers 30 headset user stations 
Three powered channels at 32 volts at 
200 ohms audio impedance 

System Interface Units 

o Interface between two-wire, three-wire, 
and four-wire lines 

o Works with virtually any impedance, level, 
or type of line 

Special Designs 

o A number of standard products are 
available for special applications including 
station-isolate, source assignment, retrofit 
user stations, multiple channels, etc. 

o Modified standard product and custom 
products available to customer 
specifications 

INTRINSICALLY SAFE / MULTI-CHANNEL 
GROUND SUPPORT INTERCOMMUNICATIONS 

ICS 100A Central Electronics 

Fuel Tank Entry Intercom System 

Self-standing battery-backed IIC system 
intended for use with up to 10 ground 
support personnel; normally, 5 outside and 
5 inside fuel tank. (System includes exter
nally controllable alarm tone.) Applications 
include military and commercial aircraft fuel 
tank entry and ground support intercom
munications. Custom product and systems 
available to meet customer specifications. 

EEM 1989 

Non-Hazardous Area 
Intercom Systems 
Conventional multi-station, multi-channel 
and single-channell/C Systems for use in: 
o simulators 
o test flight operations 
o ground test firing ranges 
o mobile communications centers 
o trainers 
o aircraft assembly and test 
o satellite tracking operations 

Hazardous Area Intercom Systems 

Portable and permanent installation ground 
support IIC equipment for checking out 
systems on fueled aircraft: 
o Manufacturing support equipment for 

aircraft assembly 
o Preliminary checkout and test 
o Ramp operations-final checkout 

(typically interfaced with conventional 
non-hazardous IIC system) 

For manufacturers' sales offices, see yellow pages 8-1031 
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Technitrol 1952 East Allegheny Avenue 
Philadelphia, PA 19134 
Telephone (215) 426-9105 
FAX (215) 426-2836 

QPLMIL.-STD-1553B INTERFACE TRANSFORMERS 
Technitrolinterface.transformers have been placed on the QPL as a 
result of successful testing to MIL-T-21038/27. . 

Described here are the approved Technitrol Q1553 pc-mountable, 
SMQ1553 and FPQ1553 surfilce-mountable coupling and interface 
transformers. 

Low profile H1553 surface'mount hermetic models, although not 
listed on the QPL, have thesameelectrical performance as the QPL 
products. 

NEW! 
For 5V transceiver applications see part numbers Q1553-5, 

SMQ1553-10, FPQ1553-10, H1553-5, Q1553-25, Q1553-35, Q1553-
51, and 01553-52. .. 

PART NUMBERS, CHARACTERISTICS, PACKAGE CONFIGURATIONS 

Applicable specifications satisfied: 
MiI-Std"1553B MIL-I-45208 
MIL-T-21038/27 Mil-Std-202 
MIL-T-10727 

SUMMARY SPECIFICATIONS 
Impedance ................................ see table below 
Droop .................................... ,,;20% 
Overshoot ................................ ± 1 V max 
Common mode rejection (CMR) . . . . . . . . . . . . .. ;o,45dB 
Frequency range (no load) .................. 75kHz to 1 MHz 
Temperature range " . . . . . . . . . . . . . . . . . . . . . .. - 55 to + 130°C 
Weight ................................... less than 5 grams 

The table below lists the selection of Technitrol interface transformers available, 
their packaging configurations, and their electrical characteristics. 

Military Tachnitrol Height (in.) ROC (ohms) Impedance (ohms) 
designation number part number Package maximum Terminals Ratio (±3%) maximum minimum 

M21038/27 -01 01553-1 A .300 1-3:4-8 lCT:1CT 1-3 3.0 (1-3) 
1-3:5-7 lCT:.707CT 4-8 3.0 4,000 

M21 038/27-02 01553-2 A .250 1-3:4-8 1.4CT:1CT 1-3 3.5 (1-3) 
1-3:5-7 2CT:1CT 4-8 3.0 7,200 

M21038/27-03 01553-3 A .250 1-3:4-8 1.25CT:1CT 1-3 3.2 (1-3) 
1-3:5-7 1.66CT:1CT 4-8 3.0 4,000 

M21038/27-04 01553-4 A .300 4-8:1-3 2.3CT:1CT 1-3 1.2 (5-7) 
5-7:1-3 3.2CT:1CT 4-8 3.0 3,000 

M21 038/27-05 01553-20 C .250 1-2:3-4 1 :1.41 1-2 2.2 (3-4) 
3-4 2.7 3,000 

M21038/27-06 01553-21 D .250 1-5:2-6 lCT:1CT 1-5 2.5 (1-5) 
2-6 2.8 3,000 

M21038/27-07 01553-22 D .250 1-5:2-6 lCT:l.41CT 1-5 2.2 (2-6) 
2-6 2.7 3,000 

M21 038/27-08 01553-23 D .250 1-5:2-6 lCT:l.66CT 1-5 1.5 (2-6) 
2-6 2.4 3,000 

M21 038/27-09 01553-24 D .250 1-5:2-6 lCT:2CT 1-5 1.3 (2-6) 
2-6 2.6 3,000 

M21 038/27-1 0 01553-5 A .250 4-8:1-3 2.12CT:1CT 1-3 1.0 (4-8) 
5-7:1-3 1.5CT:1CT 4-8 3.5 4,000 

M21 038/27-11 SM01553-6 B .275 1-3:4-8 lCT:1CT 1-3 3.0 (1-3) 
1-3:5-7 lCT:.707CT 4-8 3.0 4,000 

M21038/27-12 SM01553-7 B .275 1-3:4-8 I.4CT:1CT 1-3 3.5 (1-3) 
1-3:5-7 2CT:1CT 4-8 3.0 7,200 

M21 038/27-13 SM01553-8 B .275 1-3:4-8 1.25CT:1CT 1-3 3.2 (1-3) 
1-3:5-7 1.66CT:1CT 4-8 3.0 4,000 

M21 038/27-14 SM01553-9 B .275 4-8:1-3 2.3CT:1CT 1-3 1.2 (5-7) 
5-7:1-3 3.2CT:1CT 4-8 3.0 3,000 

M21 038/27-15 SM01553-10 B .275 4-8:1-3 2.12CT:1CT 1-3 1.0 (4-8) 
5-7:1-3 1.5CT:1CT 4-8 3.5 4,000 

M21 038/27-16 FP01553-6 F .275 1-3:4-8 lCT:1CT 1-3 3.0 (1-3) 
1-3:5-7 lCT:.707CT 4-8 3.0 4,000 

M21038/27-17 FP01553-7 F .275 1-3:4-8 1.4CT:1CT 1-3 3.5 (1-3) 
1-3:5-7 2CT:1CT 4-8 3.0 7,200 

M21038/27-18 FP01553-8 F .275 1-3:4-8 1.25CT:1CT 1-3 3.2 (1-3) 
1-3:5-7 1.66CT:1CT 4-8 3.0 4,000 

M21038/27-19 FP01553-9 F .275 4-8:1-3 2.3CT:1CT 1-3 1.2 (5-7) 
5-7:1-3 3.2CT:1CT 4-8 3.0 3,000 

M21038/27-20 FP01553-10 F .275 4-8:1-3 2.12CT:1CT 1-3 1.0 (4-8) 
5-7:1-3 1.5CT:1CT 4-8 3.5 4,000 

- H1553-1 E .175 1-3:4-8 lCT:1CT 1-3 3.0 (1-3) 
1-3:5-7 lCT:.707CT 4-8 3.0 4,000 

- H1553-2 E .175 1-3:4-8 1.4CT:1CT 1-3 3.5 (1-3) 
1-3:5-7 2CT:1CT 4-8 3.0 7,200 

- H1553-5 E .175 4-8:1-3 2.12CT:1CT 1-3 .80 (4-8) 
5-7:1-3 1.5CT:1CT 4-8 2.4 3,000 

- 01553-25 D .250 1-5:2-6 lCT:l.5CT 1-5 .90 (2-6) 
2-6 2.5 3,000 

- 01553-35 A .250 4-8:1-3 2.5CT:1CT 1-3 .80 (4-8) 
5-7:1-3 1.79CT:1CT 4-8 1.7 3,000 

- 01553-51 D .250 1-5:2-6 .57:1 1-5 .90 (2-6) 
2-6 2.5 3,000 

- 01553-52 D .250 1-5:2-6 .40:1 1-5 1.0 (2-6) 
2-6 2.8 3,000 

Contact factory for MII-Std-1553B product catalog number 2001 A. 
See Volume A for information on Technitrol surface-mount and pc-mount delay lines. 

8-1032 For manufacturers' sales offices, see yellow pages EEM 1989 
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Technitrol 1952 East Allegheny Avenue 
Philadelphia, PA 19134 
Telephone (215) 426-9105 
FAX (215) 426-2836 

QPL MIL-STD-15538 INTERFACE TRANSFORMERS 

SCHEMATICS & DIMENSIONS 

Shown are the packaging configurations of Technitrol Mil-Std-1553 
coupling and interface transformers, their schematics, and dimen
sions. Please cross reference to the table and summary specifica-

PACKAGE A 

::=J E: 
,~ E. 03 :1 

1 : 1 
~:1~.---1 

R -'-nm SEE 
NOTE A 

I #2. 
.375 Awe . l (aPL) 

NOTE A: .300 MAX., 01553-1 and-4 ~ I:=:~ 
.250 MAX., 01553-2. -3, -5, and -35 

(01553-1 thru -5, and -35) 

PACKAGEC 

(01553-20) 

PACKAGE E (surface-mount hermetically-sealed) 

.175 
MAX. \ 

--;;;;;;;.q!-___ ..J 

f --l ~i~ I-

Case and cover are nickel-plated KOVAR. Leads are nickel-plated 
KOVAR. 
(H1553, -1. -2, and -5) 

Dimensions provided in inches. 
Tolerances: .xx = ± .01; .XXX = ± .OOB. 

Contact factory for Mil-Std-15538 product catalog number 2001 A. 
See Volume A for information on Technitrol surface-mount and pc-mount delay lines. 

tions (opposite page) for model numbers and electrical 
characteristics. 

PACKAGEB 

(SM01553-6 thru -10) 

PACKAGED 

TE a 
.200 

I" 
.625 -
MAX 

1.100 TYP 

I 
.032 A =n 1 l:24 AWG L- .275 MAX. (8PL) 

.J 
~ 1-.070 ~IN. 

-..j f- .250 ± .030 

Da :1 
1 2 .-L 

~M~-1 

~ m ---'1-:· ~.3-
.375 #24 
MIN. AWG 1 .400 (6PL) 

:~ r-~ (01553-21 thru -25, -51, and -52) 

PACKAGEF 

TEl' .625 2 
MAX 

I 1 

:1 ... -- 1·laoTYP 

L-.625_. __ .J 

AWG #~2'=L-{~=' ==AX:'~==E~~~;:==:r~"137 II, I -
1-· .. MIN-/-.625 MAX---J L;f,.i 

(LENGTH AND WIDTH) 

(FP01553 -6 thru -10) 

All specifications and dimensions 
subject to change without notice. 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1033 
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Technitrol 
MIL-STD-1553B DATA BUS COUPLERS 

All Technitrol data bus couplers incorporate QPL transformers and 
meet all the requirements of Mil-Std-1553B. 

SUMMARY SPECIFICATIONS 

Open circuit impedance (transformer) . . . . . . . .. ~3000n 
Droop .................................... ",;20% 
Overshoot/ringing .......................... ± 1 V max 
Common mode rejection (CMR) . . . . . . . . . . . . .. ± 45 dB 
Frequency range (no load) .................. 75kHz to 1 MHz 
Temperature range .. . . . . . . . . . . . . . . . . . . . . . .. - 55 to + 130°C 

CUSTOM MODELS AVAILABLE 

CABLE-EQUIPPED COUPLERS: 

• Use QPL coupling transformers. 

1952 East Allegheny Avenue 
Philadelphia, PA 19134 
Telephone (215) 426-9105 
FAX (215) 426-2836 

• Supplied with flying leads of specifiable length and shielding. 

2440 

• Industry's smallest and lightest bus couplers. • Cable terminations with contacts or cable-end connectors available. 
• EMI and EMP shielding standard. • Immersion protection available, compliant with Mil-Std-810. 
• Allow direct installation in cable runs and wire-bundle mounting. • Provide high installation-positioning flexibility. 
• Permit decreased stub lengths. 

TWO PORT: (one bus/one stub) 

~ EJ~~· 
, 
I 
I 
I 
I 
I I SPECIFY+- ~ 

rLENGTH 1.4 MAX. -, 
RS I 

Weight: 16 grams typical; cable not included. 

THREE~PORT: (two bus/one stub) 

Contact factory for Mil-Std-1553B product catalog number 2001 A. 

~ P--!:AX. 

~ §~~ 
I ![,d_, .. ~ .. J 
rTABLEIGj ~ 
~ P--=----.I~ 

Dimensions provided in inches. 
Note: Contact factory for part numbers. 

See Volume A for information on Technitrol surface-mount and pc-mount delay lines. 

8·1034 For manufacturers' sales offices, see yellow pages 

I 

*RT I L _______________ ~ 

SHIELD 
* = IF REQUIRED 

SHIELD 

.---------"R;--

"1"~ lie "N;s 

~I----' I...-'V',,---±-~ - L __________ _ 

SHIELD SHIELD-==-......... 

• = IF REQUIRED 

EEM1989 
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Technitrol 1952 East Allegheny Avenue 
Philadelphia, PA 19134 
Telephone (215) 426-9105 
FAX (215) 426-2836 

CONNECTOR-EQUIPPED DATA BUS COUPLERS 

Technitrol connector-equipped data bus couplers are provided with 
mechanical connectors for rapid and convenient installation. 

• Use QPL coupling transformers. 
• Several connector types available. 
• EMI shielded. 

2440 

Like Technitrol cable-equipped couplers, these connector
equipped couplers use QPL coupling transformers and meet all the 
requirements of Mil-Std-1553B. 

• Permit secure installation on bulkheads and at other fixed 
locations. 

TWO-PORT: (one bus/one stub) 

• Maximum interconnection convenience. 
• Custom configurations available. Consult factory. 

Dimensions provided in inches. 
Tolerances: .xx = ± .015; .xxx = ± .010. 

I 
I 
I 
I 
I 
I 
I 

, _____ . ________ ~~T __ : 

100 grams maximum. 

THREE-PORT: (two bus/one stub) 

100 grams maximum. 

FOUR-PORT: (two bus/two stub) 

160 grams maximum. 

PART NUMBER INFORMATION 
(connector-equipped couplers) 

EXAMPLE: DBC - 3 4 

OO",oo,~",_T TJ coupler 

three connectors, 
positioned as shown on 
three-port standard model 

transformer ratio - 1.41:1 _ 

3 

R S - 56.2 ohms _______ --' 

o 

R T - none ___________ --' 

connector type - BJ-77 _________ ---' 

r=rD·,50DlA 1.16 .840 4 PLACES 
MAX. I 
~o 0 

'1-2.190 'I 
!-2.5MAX. 

H~.-l 

M~ ~_.....,jr.-_::_=_) .....,jP-r.-_ 
~.065 

TT§' S~',:" 1.43 1.10 4 PLACES 
MAX. I . 

~o 0 

11-295-11 
1-3.25 MAX-j 

H~.-l 
~ --' ,", r, "'-

MAX. -L a.....t.t __ &...',_,_, _"_,_' .. t:"' __ 
-Ltoao 

Digit Option 

#1 Number of connectors 

#2 Transformer ratio (note B) 

#3 R S (ohms) (note C) 

#4 R T (ohms) (note C) 

0 

-

-

58.5 

none 

SHIELD 

* = IF REQUIRED 

SHIELD 

• • 
"1" uN" 

RS 

SHIELD SHiElD 

* = IF REQUIRED 

* = IF REQUIRED 

Selection code 

1 2 3 4 

- 2 3 4 

1.1 2.1 3.1 1.41:1 

53.6 54.9 56.2 51.1 

69.8 76.8 75 78.7 

#5 Connector type BJ-377 0-621-0014 BJ-77 BJ-150 BJ-3150 
(note 0) 

A. Specified at time of order. 
B. All transformers within these couplers are QPl, Mil-T-2103812Z 
C. All resistors are military-grade type deSignation RWR80N .. FS (non-inductive, failure Class S). Tolerances 

ars ± 1 %. All resistors rated for 2 watt dissipation. 
O. 0621-0014 connectors are supplied with 0602-55. contacts. 

Contact factory for Mil-Std-1553B product catalog number 2001A. 
See Volume A for information on Technitrol surface-mount and pc-mount delay lines. 

EEM1989 For manufacturers' sales offices, see yellow pages 

5 (note A) 

custom 

custom 

custom 

custom 

custom 
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Technitrol 
TECHNITROL QPL DELAY LINES 

1952 East Allegheny Avenue 
Philadelphia, PA 19134 
Telephone (215) 426-9105 
FAX (215) 426-2836 

• Technitrol - the first delay line supplier to be QPL'd. 

2440 

• Superior reliability assured through a fully implemented program 
in accordance with Mil-Std-790.* 

• Passive 10 tap, 14-pin DIP delay lines manufactured to Mil-D-
83531. 

• Standard impedance 100 ohms. Other values available. 

• All units transfer molded for maximum reliability. 

• Standard total delay values ranging from 10 to 200 nanoseconds 
and tap delay values from 1 to 20 nanoseconds. 

• All military part numbers from M83531/01-001 through M835311 
01-425 available upon request. 

Reliability Assurance Program for Electronic Parts Specifications. 

PASSIVE MIL-D-83531 QPL DELAY LINES 

Total Tap Rise Impedance OCR 
Military Technltrol Delay Delay Time (Ohms) (Ohms 

Designation No. Part No. (ns) (ns) (ns-Max.) ±10% Max.) 

M83531101·102 LF10D9 10 1.0 2.5 100 5.2 

M83531 101-1 04 LF10F9 20 2.0 5.0 100 5.2 

M83531101-105 LF10G9 25 2.5 6.2 100 5.2 

M83531101-110 LF10K9 50 5.0 12.5 100 5.2 

M83531 101-120 LF10M9 100 10.0 25 100 5.2 

M83531101-130 LF10P9 200 20.0 50 100 5.2 

13 12 10 9 
2 3 4 5 6 

1~7 
/N I lOUT 

8 14 
-:;:- ~ 

l 

~ .780. MAX ~ 
114__ __ __ __ 81 

c:J 
1 7 

.225 MAX Lt--r,.-,...,----,r-r-rr-TT""""'-"T"T"-I 

.015 
MIN. 

.018 +.003 -+fI1~ 

.050 +.010 

.100 ±.010 
12 PLS 

Schematic and Pin-Out ...,-----".....-- .010 ±.002 

I~ 
.310 

See Volume A for information on Technitrol surface-mount and pc-mount delay lines. 

8·1036 For manufacturers' sales offices, see yellow pages 

t .125M/N. 

.200 MAX 

.075 ±.015 
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VERN1'I'ECH 
Division of VERNITRON CORPORATION 

, 'TECHNOLOGY 

IN MOTION" 

POTENTIOMETERS 
employing Vernitech's unique 
conductive film and precious 
metal wipers ... respond to wiper 
motions as small as .000005". 
Rotary Single Tum 
Linear, non-linear, sine/cosine available. 
Sizes 0.5", L 0.5" to Dia 5.0", L 1.880". 
Linearity or conformity :': 2% to 0.025%. 
Resistance range lK!l to - 250K! 1. 
Rotary Multi-Tum 
10 to 100 turns available. 
Sizes Dia 0.5", L 1.5" to Dia 2.0", L 2,625", 
Linearity or conformity :': 0.5% to 0.015%. 
Resistance range lK!l to 500K!1. 
Linear Motion 
Electrical stroke lengths 1" to 60". 
Linearity or conformity :': 0.2% to 0.01 %, 
Resistance range 250!1/in to 250K!l!in. 

CLUTCHES AND BRAKES 
(electromagnetic) 
hundreds of models and sizes available from stock. 

Precision Instrument Type 
Sizes 5,8, II, 13, 15, and 18. 
Standard length and wafer types. Spring and magnetic. 
Meet MIL-E-5272C. Zero backlash. 
Torque 5 to 150 oz, in, Response time 5 to 142 ms. 
Industrial Types - open frame 
Sizes 8, 12. 17,22,26. Torque to 75 in. lb. 
Response time 6-30 ms at rated voltage. 
Industrial Types - enclosed frame 
Hybrid or special units designed for particular applications 
when MIL-SPECS and close tolerances are not essential, but 
where having a complete "self-contained" unit is desirable: 
cassette tape decks, analog devices actuators, etc. 
Fail Safe 
Braking action occurs lams after coil is de-energized or 
power fails. Sizes 8, 17, 30, and 45. 
Torque up to 50 in. lb. Zero backlash. Adjustable to 
compensate for wear. 

PRESSURE TRANSDUCE 
potentiometer type, 
featuring infinite resolution. long life, and high reliability 
through the use of conductive film resistance elements, 
multiple wipers, and direct coupling of pressure sensing 
element to potentiometer wipers. 
Pressure ranges from 0.1 to 10,000 psi in gage. absolute and 
differential types. 
Linearity to :':0.3%. Air speed, altitude and low cost types 
available. 

MOTORS 
Many Standard Designs or 

Custom Designed to your reqUirement.: '.' .•........ .... ...... . .. . Synchronous - for laser scanning .. '. 
Sizes 5, 8, 11, IS, 18,20,25,35. ' •. 
Speeds 100 to 48,000 rpm. ...;', 
5 through 1600 Hz. 2, 4, 8, 12 poles. '. 
Servo 
Viscous damped - sizes 8, 10, 11, 15, 18. 
Speeds 3000 to 10,000 rpm. 
Inertially damped - sizes 8, 11, 15, 18. 
Speeds 3000 to 9500 rpm. 
Stepper 
Sizes 5,8, 11, 15. Stepping angles 7.5', 15°,45°,90°. 
Stepping rates 100, 110, 125, 130, 175, 180, 225, 240, 
260, 400, 725, 800, 1000 pps. 
Precision Motor Generators Sizes 8, 10, 11, 15, 18, 23. 
Integrating and Computer Motor Ta,choD~ejterj 
Sizes 8, 10, 11, 15, 18,23. 

SHAFT ANCLE ENCODERS 
featuring precision chrome on 
glass discs for highest accuracy. 
Optical Incremental 
VOE 005 - Dia. 0.500". 0.550" L. To 256 pulses 
VOE as - Dia. 0500", 0.85" L. To 256 pulses 
VOE 11 - Dia. 1.062", L 1.80". To 1024 pulses 
VOE 015 - Dia. 1510", L 0.88". To 1080 pulses (modular) 
VOE MIS "Dial Coder" - panel mounted. 1.500" dia., L 
1.08" 127-256 pulses 
VOE 023 - Dia. 2.25", L 80". To 1250 pulses (modular) 
VOEL 023-Dia. 2.25", L 88" To 1000 pulses (modular) 
VOE 23 - Dia. 2.250". L 1.875'. To 1250 pulses 
(available sealed) 
VOEL 23 "Thrift-Line" Dia. 2.250" L 1875". To 1024 pulses 
VOE 25 - Dia. 2.500", L 2.500", To 3000 pulses 
(available sealed) 
Optical Absolute 
VOE 23: Binary, Gray or BCD to 512 counts per tum. 
Counting speed: 3000 rpm. 
VOE 30: Single or multi-tum; Binary, Gray or BCD. To 1024 
counts per tum. Max count (2 19 ) in 512 turns. 
Counting Speed: 30KHz. 
Contacting Absolute 
Sizes 11, 18, 23, & 31. Binary, Gray, and BCD. Single or 
multi-turn. Max count (2 19 ) in 2048 turns. 64 to 1024 counts 
per tum. Operating speed 200 rpm max. 

LINEAR to, 
® LINEAR ENCODER 1 

, ,\ ~\~\ I"W 

ENCODERS / 
BINARY, GRAY OR B.C.D. OUTPUT CODES 
1".2",4",8", 12",24".36" and 48" STROKE LENGTHS 
RESOLUTIONS TO 12 BITS. TTL COMPATIBLE OUTPUT 

SUB-SYSTEMS AND ASSEMBLIES 
Vernitech is a major manufacturer of Electro-Mechanical and 
Electro-Magnetic products which are supplied to the Commer
cial and Military markets for diverse applications. As a leading 
supplier of vital components, Vernitech is also proViding high 
quality, well engineered assemblies and packages utilizing in
house designed and manufactured components that cover the 
entire spectrum of analog and digital controls. 

Quality Control All VERNITECH products are manufactured to strictly monitored internal controls and with adherence to MIL-Q-9858A 
All test equipment is maintained and calibrated per MIL-C-45662. 
Special Design Capability VERNITECH has achieved a reputation for superior engineering, high reliability products, and on-time deliv
ery. Unique innovations in product design and performance has given us the experience to meet the demanding needs of our customers 
and their requirements, with quality products at the lowest possible cost. 

Custom designs available to your specifications. 
Refer to sections 3500,4750,5500 for additional product listings. 

~ """'C"I~ ~T • '.1..--=nC~ 300 Marcus Blvd., Deer Park, NY 11729 
V ..,I;I,I~..L,..... ..,1;1,1 ..-;.-;L 516-586-5100 • TWX 510-227-6089 . FAX 516-242-7940 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1037 



VRN CIRCUITRIM® MILITARY TRIMMER POTENTIOMETERS 

MIL-R-27208/MIL-R-3901S* WIREWOUND TRIMMERS 

Size 

11/4" 
Rect. 

MIL-R-22097/MIL-R-3903S** CERMET TRIMMERS 

Std. 
Size Res. (D) 

i0-1M 

10-1M 

10-1M 

10-1M 

100-1M 

'Failure rate: RTR12 & RTR22 approved to P level; RTR24 approved to R level 
"Failure rate: Approved to R level 
FOR COMMERCIAL EQUIVALENTS. SEE OUR LISTING IN VOL. A. SECTION 4750 

8·1038 For manufacturers' sales offices, see yellow pages 

Termination 

3 PC pin styles, 
flexible leads (top & 
side adjust) 

3 PC pin styles, 
flexible leads (top & 
side adjust) 

2 PC pin styles, 
flexible leads (side 
adjust) 

Termination 

3 PC pin styles 
(top & side 
adjust) 

3 PC pin styles 
(top & side 
adjust) 

3 PC pin styles 
(top & side 
adjust) 

3 PC pin styles. 
flexible leads (top & 
side adjust) 

2 PC pin styles, 
flexible leads (side 
adjust) 

EEM1989 



Products 
• Voltage Multipliers 
• Low Voltage Assemblies 
• High Voltage Assemblies 
• Low Voltage Diodes 
• High Voltage Diodes 

1 N5415-1 N5420 MIL -8-19500/411 
1 N5550-1 N5554 MIL -8-19500/420 
1 N5614-1 N5622 MIL -8-19500/427 
1N5615-1 N5623 MIL -8-19500/429 

For a FREE Catalo 

VMI offers low and high 
voltage discretes as well as 
custom assemblies built 
and processed to meet 
MIL -S-19500. 

See Vol. A, section 4800, 
pages A.2208, 2209 for a 
partial list of our product line. 

Information call: 

Low Thermal 
Impedance 
H.V. & L.V. 
Surface mount diodes to 3°c/w 
1 Phase Bridge to O.7Soc/w 
3 Phase Bridge to O.SO°c/w 

VOLTAGE 
MUL TlPLIERS 
INC. 209 651-1402 

8711 W. Roosevelt Ave.- Visalia, CA 93291 • Telex 530484· FAX209 651.,0740 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1039 



2450 

ONCE YOU'VE 
SEEN fUJITSU'S AC 
PUSMJI·DISPUY, 
YOU'LL TAKE A 
DIM VIEW Of 
ANYTHING ELSE. 

DISPLAYS, READOUTS, & CRTs 

The only way our bright new 
8050 display looks anything 
like the others is through a 
pair of sunglasses. 

That's because the 8050 is 
without a doubt the brightest, most 
readable display in its class. 

It's the first lO-inch, AC-memory, flat 
panel display to deliver 640 x 400 resolution 
with an extraordinary 44 foot-lamberts of 
brightness. Along with a contrast ratio of 
greater than 20:1. All in a package just over 
one inch thick. 

In fact, the only thing more impressive 
than these numbers is looking at the display 
yourself. Tl}en you'll really appreciate its 
exclusive solid black background. And the 
brightness and flicker-free clarity oftext 
and graphics. 

2450 

And what's truly amazing is that you'll 
get this remarkable performance under 
some of the worst possible conditions. Like 
bright sunlight. And viewing angles up to 
120 degrees. 

So if your application calls for the 
clearest images with maximum contrast, 
call us today at 1-800-556-1234, Ext. 238. 
Inside California call, 1-800-441-2345, 
Ext. 238. Or write Fujitsu Component 
of America, Inc., 3330 Scott Boulevard, 
Santa Clara, CA 95054-3197. 

We'll brighten your day. 

-FUJITSU 
FUJITSU - COMPONENT OF AMERICA. INC. 

For manufacturers' sales offices, see yellow pages EEM1989 
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2450 DISPLAYS, READOUTS, & CRTs 

LED DISPLAYS 
For More Information Call 

Toll Free (800) 824-5620 or (818) 701-6977 

ALTAIR offers a complete assortment 
of Numeric and Alphanumeric LED 
Displays compatible with most major 
manufacturers. All units are available in 
High-Efficiency Red, Standard Red 
(GaAsP or GaP), Green, Yellow and 
Orange. The light output of each unit is 
measured and bin categorized for 
consistent and even brightness so that 
each lot will not contain units with visible 
differences between individual displays. 
All units shown are completely epoxy 
encapsulated and offer clear bold 
segments for maximum light output. Call 
for information on pinouts or ask for a 
data sheet giving complete specifications 
on units of your choice. 

Toshiba TLR32X Series (Dual Digit) 
Toshiba TLR42X Series (Dual Digit) 
Utronix DL72X Series (Dual Digit) 

GI MAN6XXX Series (Dual Digit) 

Please note that individual data sheets are available upon request for each product 
giving specific details on brightness, operating voltages and currents, maximum 
ratings, package sizes, tolerances, and pinouts. For some displays, companion 
overflow digits are available for popular sizes. Multiple packages that appear on the 
same line indicates there are variations in pinouts or drive circuitry. This is 
especially true in the case of multi-digit models where it is common to use multiplex, 
duplex or direct drive schemes. Call us for specifics. 

PLEASE SELECT DISPLAYS BY PackaKe Style. 
Com lete data sheets are available for all other information. 

AVAILABLE COLORS IN MOST DISPLAYS: 
R - RED (GaAsP) 
P ~ RED (GaP) 

H ~ HIGH EFFICIENCY RED 
E ~ ORANGE 
G ~ GREEN 
Y ~ YELLOW 

0.30" 
0.40" 
0.50" 
0.56" 
0.56" 
0.56" 
0.56" 
0.56" 
0.56" 
0.80" 

31 
32,33 
34,35 

38 
39 
41 
42 
45 
46 
40 

GI MAN6XXX Series (1 1/2 Digit) SPECIFY COMMON (or COLUMN) ANODE OR CATHODE 

0.30" 
0.68" 
1.16" 
2.00" 
2.30" 
2.40" 
4.00" 

0.50" 
0.75" 
1.00" 

52 
53,54 

55 
57 
59 

60,61 
62 

NA New Product (3-Digit Direct Drive) 
NA New Product (3-Digit Multiplex) 
NA New Product (4-Digit Direct Drive) 
NA New Product (4-Digit Multiplex) 
NA New Product (Dual Digit) 

lEE 
lEE 
lEE 
lEE 
NA 
NA 
NA 

LR1704X Series (5x7) 
LR7057X Series (5x7) 
LR1257X Series (5x7) 
LR2057X Series (5x7) 
New Product (8X8) 
New Product (5X8) 
New Product (SX7) 

BARGRAPHS & 

63 
64 
65 

GI MV5X173(Ught Bar) 
NA New Product (Ught Bar) 
GI HPMV5X164,HDSP48XX (Bar Graph) 

0.30" 
0.30" 
0.36" 
0.40" 
0.43" 
0.50" 
0.56" 
0.63" 
0.80" 
1.02" 
2.30" 
4.00" 

7-SEGMENT SINGLE DIGITS 

01 
02,03 

06 
08 
10 
12 
16 
19 

21,22 
26 
29 
30 

SEGMENTED ALPHANUMERIC 

0.39" 
0.54" 
0.80" 
2.30" 

47 
50 
48 
49 

Utronix HD14101X Series 
lEE LR3784X Series(Dual Digit) 
NA New Product 
NA New Product 

2450 

ALTAIR Exchange Corporation 19201£ Parthenia Street * Northridge, CA 91324 * FAX (818) 701·5508 

8·1042 For manufacturers' sales offices, see yellow pages EEM 1989 



2450 DISPLAYS, READOUTS, & CRTs 

LED DISPLAYS 
For More Information Call 

Toll Free (800) 824-5620 or (818) 701-6977 

2450 

PACKAGE STYLES 

p;~o ~ I P;;oIIT~fll el P;:~ ITi 
NOTTOSCALE 
SEE FAClNG PAGE· 

FO~CfjARAGTER IlT$. 

Pkg52 
'J 'J 

0°=00 °=00 00=0 0 0=00 oD=Vo 0 

00000 
00000 
00000 
00000 
00000 
00000 

~ lEla.] IElBIIBi~al Ij~4fl 
Pkg53,54 
00000 
00000 
00000 
00000 
00000 
00000 
00000 

Pkg 16 Pkg 19 Pkg21 

08 oS 
Pkg26 Pkg29 Pkg48 

BII 
Pkg65 

~~~uu~~~~~ 

~ Pkg63 II 

II Pkg64 

Pkg59 

0000000 
00000000 
0000000 
0000000 
0000000 

0000000 
0000000 

0000000 

I I 

Pkg45,46 

Pkg41,42 

Pkg60,61 

000001 
OOOOOl 
00000 
00000 
00000 
00000 
00000 
00000 

Pkg22 
Pkg38 

Pkg50 

Pkg57,62 

00000 
[OOOOOr 
OOOOOl 
00000 

[OOOOOr 
OOOOOl 
00000 

Pkg39 

Pkg40 

SB 
Pkg30 

Pkg55 

00000 
00000 
00000 
00000 
00000 
00000 
00000 

ALTAIR Exchange Corporation * 19201E Parthenia Street * Northridge. CA 91324 * FAX (818) 701-5506 
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INDICATOR LIGHTS 
For More Information Call 

Toll Free (800) 824-5620 or (818) 701-6977 

aD 0502 

6mm 

aD 0501 

aD 0714 

aD 

9mm 
-r

5mm HOLE SIZE 
2 VOLT aD 0503 2 VOLT 

--.Lr: l~:"m:l 
6mm ~;:\ 

Econ'tmy Version. Polycarbonate 

2 VOLT 2 VOLT 

Economy Version. Polycarbonate 

7mm HOLE SIZE 
2 VOLT aD 0701 6V, 12V, 24V 

_ Jr-:3.277.mmmm 11 
~ -,----

2 VOLT aD 0702 6V, 12V, 24V 

14mm 

Economy Version. Polycarbonate 

~25mm:1 
smm~~ 

--;-- .. k· 

9mm HOLE SIZE 

6mm HOLE SIZE 

aD 0603 2 VOLT aD 0605 

aD 0601 2 VOLT 

~12mm 
Smm el,:l 
--r-

Smm HOLE SIZE 

INCANDESCENT Type 

2 VOLT 

fo------+-16.5mm 

2 VOLT 

Standard Voltages include 5V, 6V, av, 12V & 24V. Specific Voltage and currents are available. Please Specify. Leaded 
units come standard with 6" stripped. Specify other lengths. Available Colors - Blue, Green, Orange, Red & Clear. 

5mm HOLE SIZE 7mm HOLE SIZE 

a 414 6V, 12V. 24V 

t I.:~ .. < •• ;:~ 16mm 
6mm 't_.': ''''-:4 ~';:'i '\. ,-,-,~,,-~ 

Econotny Version. Polycarbonate 

a 418 6V, 12V, 24V 

~lt~~=1=4.=5m=m=~======== 
.....-

Economy Version. Polycarbonate 

a 403 6V, 12V, 24V a 406 

~~ ~,.:, ..... . 10mm 

a 415 a 419 a 404 a 412 6V, 12V, 24V 

Economy Version. Polycarbonate 

a 416 6V, 12V. 24V a 420 a 413 6V, 12V, 24V 

~I... I 17mm' 
55mm~'" ~'<"< .'" 

Economy Version. Polycarbonate 

a 417 6V, 12V. 24V 

15.5mm -:4~7mm 
Bmm t;f:r:xm-

Econo,t,y Version. Polycarbonate 

9mm HOLE SIZE 
a 401 6V, 12V, 24V a 408 6V, 12V, 24V 

fo----I- 24.5mm 

Smm HOLE SIZE 
6V, 12V. 24V a 411 6V, 12V, 24V 6V, 12V, 24V 

2S.mm i---t- 25.mm 24.5mm fo---+- 21 mm 

ALTAIR Exchange Corporation * 19201£ Parthenia Street * Northridge J CA 91324 * FAX (818) 701·5508 
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~~IC MASTER~~ 
BELONGS ON YOUR 

BOOKSHELF 
If you don't have your own IC MASTER, you can obtain your own copy 
by ordering now. Write for your own copy or order by telephone as 
described below. 

Everything You Need ••• 
To Find The Ie You Need ••• 

FAST! 
The all new IC MASTER is a 3-volume 
guide to design specifications on every 
commercially available IC. Over 3,500 
pages provide indispensable IC design 
information organized to help you find the 
IC you need in minutes. The Alternate 
Source Directory section puts over 150,000 
pin-for-pin replacement device listings at 
your fingertips. 

Volume 1 - Over 80,000 standard ICs, including 12,000 + 
new devices, grouped by function within basic 
category. Includes Military Parts Directory, 
Supplier Index, Part Number Index and more. 

Volume 2 - Technical Data Pages from the leading IC 
manufacturers. 

Volume 3 - Systems Level Volume covering ASICs, CAEI 
CAD Design Tools, MPU Development 
Systems and Microcomputer Boards. 

PLUS... 2 Free Semi-Annual Updates 
Money-back Guarantee. If the IC MASTER 
doesn't help you find the IC you need fast, 
return it in 10 days for a 100% refund. 

Order YourlC MASTER ... TODAY! 

It's Easy to Order: 
You can order IC Master simply by 
charging it to your Visa or Master Card 
credit card. To place your order call 

. now: (516) 277-1300 FAX (516) 227-1901 
Or mail your purchase order to: 

ICMASTER 
Hearst Business Communications, Inc. 
645 Stewart Avenue 
Garden City, NY 11530 
Att: Marie Botta 

ORDER YOUR COpy 
~~~~NOW~~~~ 



2450 DISPLAYS READOUTS & CRTs , , 2450 

AITlpereX® PHILIPS DISCRETE SEMICONDUCTORS 

OPTOELECTRONIC DEVICES 
a division of 

NORTH AMERICAN PHILIPS CORPORATION 
SLATERSVILLE, RI 

Display Format Display Format 

Glass Character Connec· .. .. 
~ ffi Glass Character Connec· .. .. 

~ z z ffi Size Size Viewing Temp. lion t:: .. 9 I ... Size Size Viewing Temp. lion 0- .. 9 I ... :r: 
~ '" Type 

co IL <> :;: 9 0- 0. <> :;: 9 b Duly (mm) (mm) Mode Range Type is CI u <> Duty Type (mm) (mm) Mode Range Type CI u 

LIQUID CRYSTAL DISPLAYS, STANDARD 
LTD211R·ll 38.0x20.3 6.0 Reflective STD Elastomer 8 8 - - - 2 'k LTD221R-ll 50.Bx30.4 12.7 STD ~ 3'k 3 1 2 1 2 DO 

R·21 roo R·12 Reflective Fixed Pins 

F·ll STD R·21 EXT Elastomer 
T ransflective roo ~ F·21 R·22 

LT0233R·ll 69.Bx20.3 6.0 STD Elastomer 16 16 - - -- 'k 
F·ll STD ~ Reflective 

R·21 r--oo- F·12 T ransflective Fixed Pins 
F·21 EXT ~ F·ll STD Transfleetive roo F·22 Fixed Pins 

F·21 
LTD224R·11 50.Bx30.4 12.7 STD Elastomer 3'k 3 - 1 1 5 DD 

LTD234R·l1 69.Bx20.3 6.0 STD Elastomer 16 16 - - -- 1/, Reflective 
ExT" Reflective r--oo- R·21 

R·21 F·ll STO Transflective 
ExT" F·l1 T ransflective STD F·21 

F·21 r--oo- LTD226R·ll 50.8x30.4 12.7 STO Elastomer 4 3 1 - - 1 DD 

LTD201R·ll 23.9xI4.0 6.B Reflective STD Elastomer 4 3 - - -- DO R·12 Reflective I FIxed Pins 

R·21 roo- R·21 EXT Elastomer 

F·ll STD R·22 I Fixed Pins 
T ransflective i--- F·l1 I Elastomer F·21 EXT STO 

LT0203R·l1 3B.Ox20:3 B.O STD Elastomer 4 3 1 2 1 DO 
F·12 T ransflective Fixed Pins 

Reflective 1 

~ 
F·21 EXT I Elastomer 

R·21 
F·22 Fixed Pins 

HI T ransflective STD 
LTD229R·12 69.8x30.4 12.7 ~ Fixed Pins 6 5 2 00 

~ Reflective - --
F·21 R·22 EXT 

LTD101R·l1 50.Bx22.9 B.9 Reflective STD Elastomer 33f, - 1 - - 3 OD F·12 ~ ~ 
Transflective 

R·21 F·22 EXT 
F·ll T ransflective STD LTD262R·12 93.Bx30.4 12.7 Reflective STD Fixed Pins B 7 3 - -- 00 
F·21 ~ R-22 r-oo--

LTD227R-l1 50.Bx30.4 10.0 STD Elastomer 4'k 4 2 2 1 - OD F-12 Transflective STD 
- r-oo--R·i2 Fixed Pins F-22 

Reflective 
R-21 ~ 

LTD241R·12 69.Bx3B.0 17.B Reflective STD Fixed Pins 3'k 3 1 2 1 2 OD 
EXT 

R·22 roo-R-22 Fixed Pins 
F-ll Elastomer F-12 T ransfleetive 

I ~~ STO 
~ F-22 

F-12 T ransflective 
F-21 Elastomer 

LTD242R-12 69.8x3B.0 17.B Reflective ~ Fixed Pins 4 3 1 - -- DD 
EXT - R-22 EXT 

F-22 Fixed Pins 
F-12 ~ LTD22BR-12 50.Bx30.4 10.0 STD Fixed Pins 5 4 - - -- OD 

Transfleetive 
Reflective 
~ 

F-22 EXT 
R-22 LTD263R-12 93.Bx3B.0 17.8 STD Fixed Pins 8 5 2 - -- DD 
F-12 STD 

Reflective r-oo--T ransflective 
ExT 

R-22 
F-22 F-12 Transflective STD 

LTD231R-12 50.B x 30.4 10.2 Reflective STD Elastomer 3'k 3 - 1 1 6 '/3 F-22 r-oo--
R-21 ExT LTD264R-12 114.0x46.0 25.0 Reflective STD Fixed Pins 5 4 - - - 4 OD 

F-l1 Transfleetive STD R-22 ExT" 
F-21 ExT F-12 T ransfleetive STO 

LTD232R-ll 50.Bx30.4 11.0 sm Elastomer 4'k 4 - 1 1 1 '/3 
F-22 ExT" 

Reflective 
R-21 ExT LTD261R-12 76.2xl01.6 76.0 Reflective ~ Fixed Pins 1 1- - -- OD 

F-l1 STD 
R-22 EXT 

Transflective 
~ 

F-12 ~ F-21 Transflective 
F-22 EXT 

LTD202R-12 27.9x30.4 12.7 Reflective sm Fixed Pins 2 2 DO 
LTOI32R-ll 46.8x54.8 STD Elastomer 'k - - Reflective R-22 EXT R-21 ExT" Analog and Digital 

F-12 T ransflective ~ F-l1 ~ Clock Display Transflective 
F-22 EXT F-21 EXT 

LT0225R-ll 50.Bx30A .12.7 Reflective sm Elastomer 3'k 3 1 2 1 - DO LT0321R-12 69.8x30.4 - Reflective sm Fixed Pins 00 
R-21 ~ R-22 ExT" Bar Graph 

F-l1 
Transflective STD F-12 Transflective STD 2 x 20 Elements 

F-21 ExT F-22 ExT" 
LT0222R-l1 SO.8x30.4 12.7 Elastomer 3'k 3 1 2 1 - 00 LTD351R-ll 114.0x26.0 Reflective ~ Elastomer 'k 

STO ,------'-- R-21 Bar Graph R-12 Fixed Pins EXT 
Reflective F-ll STD 2 x 103 Elements 

R-21 EXT Elastomer T ransflective 
ExT" 

~ 
F-21 

R-22 

F-l1 Elastomer 
LT0141R-12 SO.BxBO.O - Reflective ~ Fixed Pins DO 

STO 
AxeCiPiiiS R-22 EXT OotMatrix F-12 Transflective F-12 ~ 5x7 E~ments 

F-21 Elastomer Transfleetive 
EXT 

AxeCiPiiiS 
F-22 EXT 

F-22 

GEORGE WASHINGTON HWV., SMITHFIELD, RI 02917,4011232-0500, FAX 401/232-0505, TWX 710-381-8808. 

8·1046 For manufacturers' sales offices, see yellow pages EEM1989 



2450 DISPLAYS READOUTS & CRTs , 2450 

A."perex® PHILIPS DISCRETE SEMICONDUCTORS 

OPTOELECTRONIC DEVICES 
a division of 

NORTH AMERICAN PHILIPS CORPORATION 
SLATERSVILLE, RI 

Character Display Format Display Dot 
Module Size Size Character' Characters Module Size Format Pitch 

Type (mm) (mm) Viewing Mode Format Lines Per Line Type (mm) Viewing Mode (Dots) (mm) Technology 

LIQUID CRYSTAL DISPLAYS, LIQUID CRYSTAL DISPLAYS, 
STANDARD CHARACTER TYPE MODULES STANDARD GRAPHIC TYPE MODULES 

LTM233R-l0 92.5x25.0xl0.5 3.2x6.0 Reflective 7·Segment 1 16 LTG20tR-l0 180.0x75.0xl0.5 Reflective 240x64 O.53xO.53 TWisted Nematic 

LTNlltR·l0 80.0x36.0xI2.0 3.07x5.73 Reflective 5x7 Dot Matrix 1 16 LTG201F·l0 180.0x75.0xl0.5 Transflective, for 240x64 O.53xO.53 Twisted Nematic 
LTN111F-l0 80.0x36.0xI2.0 3.07x5.73 Transflective, for use 5x7 Dot Matrix 1 16 use with EL 

with EL Backlight Backlight 

LXLttl·G LBG201R-l0 180.0x75.0xl0.5 Reflective 240x64 O.53xO.53 Super Twisted 
LTN211R·l0 84.0x44.0x 12.0 2.96x4.86 Reflective 5 x 7 Dot Matrix 2 16 Nematic (Yellow 

LTN211F-l0 84.0x44.0xI2.0 2.96x4.86 Transflective, ior use 5 x 7 Dot Matrix 2 16 
and Blue) 

with EL Backlight LBG201F-l0 180.0x75.0xl0.5 T ransflective, for 240x64 O.53xO.53 Super Twisted 
LXL211·G use with EL Nematic (Yellow 

LPH3511-1 84.0x44.0xI2.0 - Refleclive, Black 5 x 7 001 Matrix 2 16 
Backlight and Blue) 

Bezel LBG402A-l0 256.0x 125.0xI8.0 Reflective 640x200 0.35xO.49 Super Twisted 

LP-3511-E 84.0x44.0xI2.0 - Reflective, 12 O'clock 5x7 Dot Matrix 2 16 Nematic (Yellow 

Viewing Direction and Blue) 

LTN221R·l0 116.0x37.0x 11.0 - Reflective 5x7 Dot Matrix 2 20 LBG402F-l0 256.0xI25.0xI8.0 Transflective, for 640x200 0.35xO.49 Super Twisted 
use with EL Nematic (Yellow 

LTN221F-l0 116.0x37.0x 11.0 - Transflective, for use 5 x 7 Dot Matrix 2 20 Backlight and Blue) 
with EL Backlighl LXL401·W 
lXL221·G 

LTN222R-l0 116.0x37.0x 11.0 
lBG403R·l0 256.0xI25.0x22.0 Reflective 640x200 0.35xO.49 Double Super - Reflective 5x7 Dot Matnx 2 24 Twisted 

LTN222F·l0 tI6.0x37.0x t 1.0 - Transflective, for use 5x7 Dot Matrix 2 24 Nematic (Black 
with EL Backlight and White) 
lXL221-G 

LBG403F-l0 256.0xI25.0x22.0 Transflective, for 640x200 0.35xO.49 Double Super 
LTN242R-l0 182.0x33.5xl1.0 - ~eflective 5x7 Dot Matrix 2 40 use with>EL Twisted Nematic 

LTN242F-l0 182.0x33.5xl1.0 - Transflective, for use 5x7 Dot Matrix 2 40 
Backlight (Black and 

with EL Backlight 
LXl401-W White) 

GEORGE WASHINGTON HWY., SMITHFIELD, RI 02917, 401/232-0500, FAX 4011232-0505, TWX 710-381-8808. 
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ONE OF THE PURDV GROUP OF COMPANIES 

Liquid Crystal Display Modules 
(Alphanumeric and Graphics) 

770 AIRPORT BLVD., BURLINGAME, CA 94010 • TEL (415)347-9916 • FAX (415) 340-1670 • MCIITLX 677-1439 (PURDY UW) 

LCD MODULE QUICK REFERENCE GUIDE 

Type No. 
Number of 
Charactersi 

Dots 

Character/Dot 
Size 
(mm) 

Character Displays With Controller/Ram 
AND241 16 xl 3.15Wx7.9 H 

AND671 16 xl 3.15 W x 5.76 H 

AND691 24 xl 3.2 W x 7.95H 

AND601 40 x 1 3.2 W x 7.95 H 

AND491 16 x 2 2.95 W x 4.29 H 

AND501 20 x 2 3.21 W x 5.55 H 

AND771 24 x 2 3.21 W x 5.07 H 

AND591 40 x 2 3.2 W x 5.55 H 

AND731 16 x 4 2.96 W x 4.51 H 

AND721 20 x 4 2.96 W x 4.51 H 

AND100l 40 x 4 3.95 W x 5.55 H 

2.95 W x 4.29 H 

3.15 W x 5.76 H 

Graphic Displays With Controller/Ram 
AND1021 120W x 64H 0.44 W x 0.56 H 

AND682 160W x 64H 0.41 W x 0.41 H 

AND711A 240W x 64H 0.49 W x 0.49 H 

AND1013 160Wx128H 0.56 W x 0.56 H 

AND1091 240W x 128H 0.66 W x 0.66 H 

ANDll0l 160W x 32H 0.46 W x 0.46 H 

Viewing Area 
(mm) 

64.5 W x 13.8 

64.5 W x 13.8 

100 W x 13.6 

154.8 W x 17.5 

64.5 W x 15 

83 W x 18.6 

93.5 W x 16.5 

154.8 W x 17.5 

61.8W x 26.6 

76 W x 27 

199 W x 44 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

Outline Dimension 
(mm) 

80Wx36 H x 12 D 

80Wx36 H x 12 D 

126Wx36 H x 12 D 

182W x 33.5 H x 13 D 

80W x 36 H x 12 D 

116W x 37 Hx12.5D 

118Wx36 H x 12 D 

182W x 33.5 H x 13 D 

87W x 60 H x 12 D 

98Wx60 H x 12 D 

221Wx76 H x 12.5 D 

64.5 W x 15 H 80 W x 36 H x 16 D 

64.5 W x 13.8 H 80 W x 36 H x 16 D 

62.5 W x 43.5 H 85 W x 70 H x 20 D 

75 W x 32 H 125Wx50 H x 18 D 

132 W x 39 H 180Wx65 H x 12 D 

101 W x 82 H 129W x 104.5 H x 14 D 

179.9W x 101.5 H 241 W x 125.3H x 12 D 

82 W x 21 H 140Wx40 H x 12 D 

Graphic Displays With uper WiSt Nematic With Controller S li" 
AND711AST 240W x 64H 0.49 W x 0.49 H 132 W x 39 H 180W x 65 H x 12 D 

AND1021ST 120W x 64H 0.44 W x 0.56 H 62.5W x 43.5 H 85W x 70 H x 20 D 

AND103ST 160Wx128H 0.56 W x 0.56 H 101 W x 82 H 129W x 104.5H x 14 D 

AND1301-VST 240W x 128H 0.66 W x 0.66 H 179.9W x 101.SH 241 W x 12S.3 H x 12 D 

AND1391ST 128Wx128H 0.40 W x 0040 H 62.0 W x 62.0 H 85W x 100 H x 14 D 

Graphic Displays With uper WIS S li" t Nematic Without Controller 
AND1241ST 460W x 128H 0048 W x 0.48 H 236 Wx 67 H 277W x 83 H x 14 D 

AND1461ST" 240W x 200 H 0.45 W x 0.45 H 144 Wx 96 H 158W x 113 H x 14 D 

AND932ST 640W x 200 H 0.345 W x 0.345 H 249 Wx 82 H 293W x 97.6 H x 14 D 

AND561ST 640W x 200 H 0.32 W x 0.46 H 231 W x 105 H 275Wx126 H x 14 D 

AND1181ST 640W x 400H 0.32 W x 0.32 H 230 W x 146 H 276Wx186 H x 14 D 

+5 4 - -

+5 5 Ves -

+5 10 HD44780 Ves -
+5 10 Ves -
+5 10 or Ves -

+5 10 Ves -

+5 10 equivalent Ves -

+5 12 Ves -

+5 17.5 Ves -

+5 15 Ves -

+/-5 - T6963C - -

+5/-8.5 35 T6963C Ves Ves 

+5/-12 40 T6963C - -

+5/-8.5 60 T6963C Ves Ves 

+5/-8.5 45 T6963C Ves Ves 

+5/-8.5 SO T6963C Ves -

+5/-5 - T6963C Ves -

+5/-8.5 - T6963C Ves Ves 

+5/-8.5 35 T6963C Ves Ves 

+5/-8.5 45 T6963C Ves Ves 

+5/-14.S - T6963C Ves Ves 

+5/-14.S - T6963C Ves Ves 

+5/-14.5 - (T7779) - -
+5/-22.5 - (T7779) - -

+5/-22.5 - (T7779) - -
+5/-22.5 - (T7779) Ves Ves 

+5/-22.5 - (T7779) Ves Ves 

- 30 designates a module with a transflective backing rather than a reflective one. The transflective backing makes viewing possible both 
normally, using ambient light or by using a backlight, EL or AND Fiber Optic Backlight. The backlight slips between the LCD and the PC Board 
making viewing possible in dark or dim lighting conditions. 

- EO designates a module which has a transflective backing and an electroluminescent lamp installed. Normally an inverter is necessary to 
generate the high frequency AC signal needed by the EL lamp. 

LED Backlight modules have a transflective backing and an LED Backlight is installed. The backlight operates on 4.1 V and a max current of 
125 mA. See our page on Lamps, Section 2460, page B-1129 

8-1048 For manufacturers' sales offices, see yellow pages EEM1989 
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~~~ Liquid Crystal Display Panels 
Fiber Optic Backlighting System ~~~L~~l~~~~:L 

ONE OF THE PURDY GROUP OF COMPANIES 

770 AIRPORT BLVD., BURLINGAME, CA 94010 • TEL(415) 347-9916 • FAX (415) 340-1670 • MCIITLX 677-1439 (PURDY UW) 

Liquid Crystal Display Panels 

Package 
Digit Dimensions 

Display Font Height Pari LxW 
Digit 

Display Font Height 
(inches) Number (inches) (inches) 

C1 C' 
.O.L' 0.5 FE1901 1.2 x 1.2 .- .-n-••• .- n.O -, 0.5 

~I D·D D 
0.2 FE2201 1.6 x 0.7 
0.5 FE0201 2.0 x 1.2 

- .LI:LI.LI 0.7 FE0501 2.75 x 1.5 
1.0 FE0701 3.7x 1.8 

'~I: O.C',C- C' 0.4 
- .Lf:LI:L'.'_' 

1O~1 O'B B 0.5 FE0203 2.0 x 1.2 -.Lf:_'._' ('·('·0 a D 0.4 
Lf' Lf' L'. L'. L, 

OC ... I ,-, ,-, 1-' ",VA [ 
0.4 FE0801 Arr5 .0.0.0 MKnF 

2.0 x 0.95 ,-, ,-, .,-, 1-" EI 6' 0.3 

.0.0:0.0:[.0 0.5 
0.7 

... .-. .-. . .-. .-. ~ 0.3 Fe0101 1.57xO.7 ----- .. (pin less ... '_'. '_I : '-' . '-' ~ only) ,-, ,-,.,-, ,-,.,-, ,-,.,-, ,-, 
0.5 0.0:0.0:0.0:0.0 

0.35 FE0804 2.0 x 0.95 .-. 1-'. a fI 0.5 FE0202 2.0 x 1.2 

O·O·LI._' 0.5 FE0204' 2.0 x 1.2 
0.7 FE0502 2.75 x 1.5 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIHII 
0.15 

1.0 FE0703 3.7 x 1.8 11111111111111111111111111111111 

• TRIPLEX 

Ordering Information: Configuration Chart 
PART Number FEXXXX X- X X 

Model Number: ==r-
Liquid Crystal Material-Polarizer Options: =---cc~,.,-----,,---.,.--=-,--,-----------''-I---' 

Leave digit blank-Standard Grade ( - 20 to + 60° C)-Standard Polarizer 
W-_U-Wide Temperature (- 30 to + 85°C)-High Temp'/High Humidity Polarizer 

Viewing Mode (see configuration chart): ___________________ ---' 

Example: Model FE0203, with wide temperature fluid, pinned reflective foil configuration and high temp.lhigh humidity 
polarizer: FE0203W·DU 

Custom LCD'S. Contact our representatives or consult factory for your custom LCD'S 

FIBER OPTIC BACKLIGHT 
FOR ALL TYPES OF BACKLIGHTING APPLICATIONS 
Features 

• Usable in virtually any application requiring a high intensity 
backlight 

• Usable in either AND or competing LCDs, both LCD dot matrix 
modules and panel displays. 

• VERY BRIGHT-45-120 Ft-L with 2.5W source 
• Bulb Iife-5,000 hrs at 5 VDC 

40,000 hrs at 4 VDC 
Intensity is variable 
Lamp is easily replaceable 

• Life of panel is unlimited 
• No heat-EMI-RMI at illuminated area 
• Highly shock resistant 
• Upper temperature limit + 80°C 
• Panel can be used under water 
• Color easily changed through multiple sources of changeable filters 
• Available light sources 

-2.5W, 5 VDC halogen lamp (standard source) 
-5.0W, 5 VDC halogen lamp 
-4.22W, 4.5 VDC halogen lamp 
-20mA, 2 VDC LED lamp (under development) 

Selection Guide 
Approximate 

Module Fiber OptiC Dimensions 
Part Number Backlight PIN (AxB)inmm 

AND591·30 BL591 166.0 x 22.0 
AND721-30 BL721 97.0 x 31.8 
AND771·30 BL771 104.5 x 21.0 
AND711·30 BL711 162.5 x 44.3 
AND1021·30 BL 1021 76.8 x 50 

Module 
Part Number 

AND1013-30 
AND1181ST-30 
AND1301VST·30 
AND561 ST·30 
AND1391ST·30 

Viewing Mode 

Transmissive 
Reflective Frosted 
Reflective Aluminum Foil 
Transflective 

Fiber Optic 
Backlight PIN 

BL1013 
BL1181 
BL1301 
BL561 
BL1391 

Package 
Dimensions 

Part LxW 
Number (inches) 

FE0205 2.0x 1.2 

FE0206 2.0 x 1.2 

FE0208 2.0 x 1.2 

FE0803 2.0 x 0.95 
FE0401 2.75 x 1.2 
FE0601 3.7x 1.5 

FE1001 3.7x 1.2 

FE0405 2.75 x 1.2 

Configuration 

Pinned Pinned 

A F 
K 
0 I 
E J 

Approximate 
Dimensions 

(AxB)inmm 
109.5 x 87.2 
266.0 x 148.0 
209.3 x 105.5 
265.5 x 106.0 

64.0 x 64.0 

See our page on Lamps, Section 2460, page B.1129 
NOTE: Fiber optiC backlights for all other AND LCD modules can be supplied. Check 

with AND or its reps for specifics. 

EEM 1989 For manufacturers' sales offices, see yellow pages B·1049 



VectorScan 512/640 

DISPLAYS. READOUTS. & CRTs 2450 

Display Controllers for Color and Monochrome 
video monitors. Various LCD, Plasma and other 
flat technologies ,can also be supported. 

409A Preston Street. Baltimore, MD 21202 • J -800-541-2003 

Graphic Controller with RS-232 Interface FEATURES: 

VectorScan PC512/PC640 
Graphic Controllers for the IBM-PC/XT / AT 

VectorScan Accelerator 

(Optional Drawing Accelerator) 

• 512/640/640 x 480/350/400 x 4 bits per pixel 
resolution to display up to 16 colors/intensities 
simultaneously from a 4,096 color palette. 

• Supports Interlaced and Non-Interlaced monitors. 

• Internal 8 MHZ Processor and firmware, 

• Color mapping register for selective image viewing, 
highlighting, and limited animation. 

• Graphic image creation in any language on any 
operating system. 

• 512K bytes of self-contained on-board video RAM. 

• 4 independent image buffers which can be selectively 
displayed and modified. 

• Provide image hardcopy on many dot matrix printers. 

• A loop-through feature that saves an RS232 port, 
displays commands on your terminal, and enables 
remote workstation connection over RS-232 circuits. 

.512/640/640 x 480/350/400 x 4 bits per pixel 
resolution to display up to 16 colors/intensities 
simultaneously from a 4,096 color palette. 

• Supports Interlaced and Non-Interlaced monitors. 

• Emulates an IBM-PC printer adapter. 

• Easy to install plug-in style board, 

• Color mapping register for selective image viewing, 
highlighting and limited animation, 

• Graphic image creation in any language on any 
operating ystem. 

• 512K bytes of self-contained on-board video RAM 
expandable to 2 M bytes. 

• 4 independent image buffers which can be selectively 
displayed and modified. 

• Uses no PC RAM address space. 

• IBM-PC TTL or analog output for monochrome or 
color monitors. 

Applied Data Systems Inc. supplies customized hardware and software for process control, research and development, 
and OEM applications, Our library of custom software can be used to optimize display system performance, 

8·1050 For manufacturers' sales offices. see yellow pages EEM1989 
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~ICANYON 
. ~ electronics 

READOUT ASSEMBLIES 

MINI-PAK DISPLAY ASSEMBLIES 

The MINI-PAK' series are gas discharge or LEO 
readout modules, specifically designed for use 
on low-to-medium volume industrial or commer
cial instruments. The display and associated 
electronic drive are packaged in a black ther
moplastic case available in tvlO styles; a rear 
panel mount and a front panel mount. The mo
dules are available in 1~-. 2-, 2~ and 3-digit 
configuration that can be mounted individually 
or stacked horizontally to form any number of 
digits. The MINI-PAK' series are designed for 
direct interface compatibility with TTL or LSI 
integrated circuits with 4 line output infor
mation in the 8-4-2-1 BCD code format. 

DOUBLES YOUR OPTION TO YOUR PANEL DESIGN WITH 
THE MINI-PAKR LED AND GAS DISCHARGE DISPLAYS. 

GAS DISCHARGE SERIES CE-l000/CE-2000 
The MINI-PAK' series CE-I000/CE-2000 include a 
0.55" high character gas discharge display and 
the BCD to seven segments Decoder/Driver. The 
interface terminals are brought out to 14 pin 
dual-in-line header or socket. All components 
are soldered to the P.C. Board. 

GAS DISCHARGE SERIES CE-3000/CE-4000 
The MINI-PAK' series CE-3000/C[-4000 include a 
0.55" high character gas discharge display and 
socket mounted BCD to seven segments Decoder/ 
Dri ver. The interface termi na 1 s are brought 
out to wire wrap pins. The gas discharge dis
play can be very easily and efficiently re
placed. thereby. minimizing down time. 

LED SERIES CE-5000/CE-6000 
The MINI-PAK' series CE-5000/CE-6000 include a 
socket mounted 0.43", 0.625" or 0.8" character 
high LED display, a socket mounted BCD to 
seven segments Decoder/Driver and current lim
itting resistors, whenever applicable. The in
terface terminals are brought out to wire wrap 
pins. The series is available with or without 
latch.or in 5 mA, 15 mA or 20 mA per segment. 

FOR CUSTOM MADE ASSEMBLIES, LARGER 
CHARACTERS OR OTHER REQUIREMENTS, 
CONSULT FACTORY 

MECHANICAL SPECIFICATIONS 

NO BEZEL WIDTH PANEL CUTOUT PANEL CUTOUT 
DIGITS DIM. B NOM. T DIM. 0 TT DIM. E 

2 1.94 49,28 1.38 35.1 1.14 28,96 

3 2.48 62,99 1.92 48,8 1.68 42,68 

4 3.04 77,22 2.48 63,0 2.24 56,90 

5 3.58 90,93 3.02 76,70 2.78 70,62 

& 6 4.12 104,65 3.56 90,42 3.32 84,33 

7 4.68 118,87 4.12 104,7 3.80 98,56 

&8 5.22 132.59 4.66 118,4 4.42 112,27 

... Assumes maximum 3 digits modules per assembly. 

t D Dimension applies to 
CE-1000/3000/5000 series_ 

tt E Dimension applies to 
CE-2000/4000/6000 series. 

INSTALLATION DRAWING 

r,M AN01 

llt 
1.23 

31,24 

- ------ - -±. 

r- OIM 8 NOM 

() 

as. 
0 

1 0.120 
-OIA 
3.05 

1° t 
L 56 

3 9.62 

0 

r~DIMC~ r.- DIM 0 -71 °31~~ 0 200 ~ l-- 0180 -.i I 
°2::iL 1 t-- DIM E --11 °6~~0' 5.OB I I 4.51 I -

~ r------j 8FT 0' t 
~MIN : "14 133 : ~ 
20.83 I : 31,50 33,78 1 32,51 

~ ~------.. L-J. : -1 
PANEl CUTOUT 1= --II--\~ tt29DRIl ~ 

INCH 3,50 4 PLACES 2,67 

(mm) 

CANYON ELECTRONICS 2001 W North Lane, Phoenix, Arizona 85021 (602) 944-4421 FAX (602) 943-0739 
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2450 DISPLAYS, READOUTS, & CRTs 

CHERRY ELECTRICAL PRODUCTS 
3600 Sunset Ave., Waukegan, IL 60087 
312/360-3500. FAX 312-360-3566 

2450 

Automotive Products Displays 

Washer wiper 

Door lock 

Memory seat 
module 

Window lift 
Power 
mirror 

Quality, Engineering and Service 
are the backbone of Cherry 
Automotive. Bolstered by 35 years 
experience, Cherry designs and 

L ________ manufactures a broad range of 
electrical and electronic 
components, assemblies and 
systems. Cherry's facility features a 
high degree of vertical integration, 
automation, just-in-time 
technology and robotics. Cherry 
maintains quality by controlling its 
in-house moldings, stampings, 
printed circuit boards, springs and 
automation. Our CAD, CAM, CIM 
automotive test lab, surface mount 
technology and plastics lab are 
second to none in the industry. A 
long time supplier to the Big 
Three, Cherry's Detroit metro 
based office staff serves our 
customers' needs. 

Industrial Control Products 
including intelligent and non
intelligent alphanumeric displays, 
display accessories and thumbwheel 
and pushwheel assemblies. 

Gas Plasma Displays 
7 Segment Numeric (4 to 11 digits) 

14 Segment Numeric (to 24 
characters) 
One and four line non-intelligent 
displays requiring ASCII input. 
Also-Bar Graph Displays-flat panel 
indicators containing one or two 
bars. Four basic standards plus 
custom designs in production 
quantities. 

Electroluminescent 
Displays-High luminance, Thick 
film, Flat panel DC EL Display 
Systems. 640 x 200 Pixel 
organization. Simple, rugged and 
reliable construction. 

Printed Circuit Boards 
Cherry has been providing quality printed 
circuit boards for over 20 years. Our facility 
supplies high reliability plated through hole, 
multilayer, double-sided and single-sided 
printed wiring boards. 
Surface mount or conventional lead designs. 
Full panel or selective plating finishes. High 
density, fine line small hole designs in a variety 
of finishes including gold, palladium, rhodium, 
copper, solder or nickel. 
State-ot-the-art operation includes extensive 
use of automated equipment and the latest 
technological methods that result in on-time, 
cost effective product delivery. 
Unique wet processing capabilities have been 
acknowledged as one of the best in industry. 

8·1052 For manufacturers' sales offices, see yellow pages EEM 1989 
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GENERAL DESCRIPTIDN-ModeI130DMX 
Militarized Video Monitor. 

The 130DMX offers state of the art militarized per
formance for rugged environments. This line of 
monitors features high brightness P43 phosphor, 
sunlight readability, EMIIRFI shielding, low power 
consumption and splashproof front panel mount
ing. This line is available with flat screen in a vari
ety of sizes. All monitors are built to custom 
specifications. This line of monitors is designed to 
meet or exceed the following military specifica
tions; MIL-E-6051O, MIL-P-11268, MIL-C-14806A, 
MIL-STD-461B, MIL-STD-810D. 
Specifications: 
Electrical: 
Signal Interface: RS170AlRS375A composite BNC 
Power Input: 15VDC @ 1.2 Amp nominal 
CRT Type: 6 inch/20mm Display grade 

P43 Phosphor color 
OCLI optical notch filter 
EMI/RFI MiI-C-14806A 
Front panel splashproof seal 

Operating Humidity Range: 100% non-condensing 
Operating Temp Range: -33°C to + 71°C 
Temperature Shock Range: - 46°C to + 71°C 
Operating Altitude: 25,000 feet 
MECHANICAL (6 inch display) 
Overall Length: 10.2" (260mm) 
Overall Width: 5.9" (151 mm) 
Overall Height: 4.9" (125mm) 
Weight: Bibs 
GENERAL DESCRIPTION-Model 11BDMX-110o 
Monochrome Display Module •.. from $179.00' 

Model 118 is designed for high density, large 
screen, monochrome applications where superb 
performance, wide deflection angle CRT's are 
required. Landscape or portrait formats are 
available. 
Performance Characteristics: 
• Time Base Range: Horiz. 15KHz to 35KHz 

Vert. 40Hz to 100Hz 
• Video System 

• Bandwidth to 50MHz 
• Digitally balanced and phase 

corrected for inverse video display 
• Analog display of multilevel video 

attributes 
• Sync compatibility 

• Horizontal and vertical are positive 
edge triggered at TIL levels 

• Deflection System 
• CRT high acceleration voltage range from 12 

to 18KV. 
• Dual axis dynamic focus correction. 
• Linearity 10% or better, horizontal and 

vertical axis. 
• HV fault sensing auto shutdown. 

EEM 1989 

DISPLAYS, READOUTS, & CRTs 2450 

High Performance 
Monitors For 

Militarized 
General Purpose, 

and High 
Resolution 

Applications 
• System power requirement 

24VDC at 1.0-1.5 A max. 
GENERAL DESCRIPTION-Model 115DMX-90o 
Monochrome Display Module .. .from $99.00' 

Model 115 is a high performance, general pur
pose monitor compatible with the full range of 
20mm CRT's. Landscape or portrait formats are 
available. 
Performance Characteristics: 
• Time base range: 

• Vertical: 40-100Hz 
• Horizontal: 15-40 KHz (see options) 

• Sync compatibility 
• Horizontal and vertical are positive 

edge triggered at TIL levels 
• Video System 

• Bandwidth; 50MHz (min). 
• Digitally balanced and phase 

corrected for inverse video display 
• Analog display of multilevel video 

attributes 
• Discrete dual intensity capability 

• Deflection System 
• CRT high acceleration voltage range 

from 9 to 16KV 
• Linearity 100/0 or better, horizontal 

and vertical axis. 
• HV fault sensing auto shutdown 

• System power requirement 
12-15V DC at 700mA to 1.5 A max. 

Mechanical: 
CRT Satellite PCB (circular) 

Model 115DMX 2.0" (50.8mm) 
118DMX 2.1" (53.34mm) 

Main Sweep PCB (rectangular) 
Model 115DMX 5.7" (144.8mm) x4.55" 

(114.3mm) 
Model 118DMX7.00" (77.80mm)x4.55" 

(115.57mm) 
Model 130DMX 7.2" (182.7mm)x5.BO" 

(142.13mm) 
Safety: 
• All models are UL, CSA, DHHS, FCC certifiable 
Environmental Specification: (115DMX and 
llBDMX) 
• Operating temperature: 65°C to -20°C 
• Storage temperature: 80°C to - 55°C 
• Operating altitude: 20,000 ft. max. 
Configurations: 
• Kit form-Pre-aligned CRT packaged with dis-

play electronics circuit (PCB) board 
• Chassis assembly-As above with standard or 

custom sheet metal designs 
• Cabinet model-Complete display and power 

electronics integrated and supplied in a finished 
housing. 

Available Options: 
• Bipolar sync interface: Provides buffered sync 

compatibility to any combination of positive or 
negative going signals. 

• Composite signal interface: Provides AID con
version of low level composite sync and video 
wave forms and adds vertical and horizontal 
retrace blanking signals. 

• Low power, auto standby capability: CRT control
ler can logic switch monitor to energy conserv
ing (40 mAl standby mode. (Model 115DMX 
only) 

• CRT Options (Model 115DMX) ..... 
Data Grade 5", 7", 8", 9", 10", 1~" and 14" 
sizes 

• CRT Options (Model 118DMX) 
Data Grade 12", 15", 17", 19" and 23" sizes 

• CRT Options (Model 130DMX) 
Data Grade 5", 7", 8", 9", 10",12", and 14" 
sizes 

• CRT options-all units 
• High contrast optical enhancements 
• All EIA and special phosphors 

Optional Power Supply(s) 
• Hybrid single rail switcher 

120/240V AC (selectable), 50/60Hz compatibility 
• Output: single output regulated for 12, 15, 18, 

or 24 VDC 
.. Full range international switcher 

• Input: 90-265 VAC continuous 
Available as single or multiple (4) outputs 
with up to 120 watts total 

• Additional features: 
• Soft start limits in-rush current 
• Over voltage and current fold back protection 
• Input line filter limits EMI to meet FCC20780 

Class B 
• High efficiency operation 75-800/0 typical. 

Above specifications represent nominal performance. Please check for 
current performance capability. 

·OEM quantity price for monitor and kit configuration effective Jan. 1989. 
Poces subject to change. Consult factory. 

tThe unit can be signal driven through a standard card edge connector or 
alternately via 10-pin or 20-pjn square wire terminals. 

COMPUTRON DISPLAY SYSTEMS 
A DfVISION OF 845 Bonnie Lane, Elk Grove Village,lL 60007 
XCEL CORPORATION TWX: 910-222-1425 FAX 312-952-0832 Tel: (312) 952-8800 

XCEL Corporate Marketing 
3100 New York Drive, Pasadena, CA 91107 
TWX: 910-588-3794 FAX 818-791-9788 Tel: (818) 791-5600 

For manufacturers' sales offices, see yellow pages 8·1053 



HEARST ENGINEERING SOFTWARE 

ICMASD ••• IC Alternate Source Directory If you've used the IC MASTER, you 
know what the Alternate Source Directory is. Engineers tell us that it's one of the most valuable sections of the 
Maste[ The Alternate Source Directory ... ASD ... is now available in floppy disk 
form. 

The electronic ASD is FAST! Just ask a question and the answer pops up in a 
split second. 

The electronic ASD is flEXIBLE! You can add ICs and you con add comments. 
You can add part numbers, prices, technical notes or anything else you like. 

You can customize the ASD to fit your needs and the needs of your company. 
Order the Alternate Source Directory for your AT, XT or compatible. We'll 

send you two floppies and a very simple piece of printed documentation. Download the floppies and you're in 
business. All you need is a hard disk. 

EEMANAGE •.• for engineering managers Developed by the publishers of EEMI 
Electronic Engineers Mastet EEMANAGE is a software program designed to make life easier for engineers and 
engineering managers. 

EEMANAGE does many things: 1. Develops Bills of Materials 2. Assigns Part 
Numbers logically 3. Manages Engineering Inventories 4. Issues Purchase 
Requisitions 5. Relieves Engineering Inventories 6. Manages a Parts Storage 
System 7. Issues Engineering Change Notices 8. Interfaces with dBaselll+ 
Programs. 

EEMANAGE is completely menu driven. It is simple to understand and operate. 
Any competent secretary con be up and running on EEMANAGE in minutes. 

Order EEMANAGE for your AT, Xl or compatible. We'll send you one floppy and brief, very user friendly 
documentation. 

The basic price for ICMASD or EEMANAGE is $149.50* each and includes floppy disk(s) and complete program 
documentation. 

For immediate shipment you can order ICMASD or EEMANAGE on your VISA or MasterCard credit card simply by 
calling Marie Botta at (516) 227-1300. . 

To order by mail send your purchase order to: 

Hearst Business Communications 

645 Stewart Avenue Garden City, NY 11530 Att: Marie Botta FAX (516) 227-1901 
*Taxable in NY, MA, IL, CA 



2450 DISPLAYS, READOUTS, & CRTs 

~AI.-0 PLASMA PANEL DISPLAYS AND MODULES 

Dale Flat Panel Plasma Displays provide wide viewing angles, high contrast and 
reliable, cost-effective operation for a wide range of uses. Many models are 
available with drive electronics and controllers for "turn-key" installation in your 
application. In addition to supplying the standard models listed here, we are 
ready to give immediate attention to your special requirements. Our screened 
image technology makes it easy to meet custom requirements - allowing 
maximum freedom to display symbols, messages and characters unique to your 
application. For complete information and design assistance, contact the factory. 

Write for your copy of New Display Catalog 

STANDARD MODELS 

SEGMENTED DISPLAYS 

PD-04A200, 4 characters, 2.00" high 

PD-16A040, 16 characters, .400" high 

PD-32A025, 32 characters, .250" high 

DISPLAYS WITH DRIVE ELECTRONICSI 
INTERFACES 

APD-240M026A-1, APD-240M026A with controller and 
DC-DC converter 

APD-016M040, 16 character dot matrix module with 
controller 

APD-32A025, 32 character segmented module 

PDS-200, Standard Bus interface card for APD-32A025 

APD-192G088, 192 column x 88 row dot matrix, 
graphics module 

APD-192G088-1, APD-192G088 with controller and 
DC-DC converter 

APD-240M026, 240 character (6 x 40) dot matrix module 

APD-240M026A, 240 character (6 x 40) enhanced 
brightness dot matrix module 

APD-256M026, 256 character (8 x 32) dot matrix module 

APD-256M026-1, APD-256M026 with controller and 
DC-DC converter 

BAR GRAPH DISPLAYS 

PBG-16101, 101 element dual linear bar graph 

PBG-12201, 201 element dual linear bar graph 

PBG-12203, 203 element dual linear bar graph 

PBG-12205, 201 element dual linear bar graph 

PBG-C7005, 201 element single linear bar graph, extra 
long column 

PBG-C7008, 201 element dual linear bar graph, extra 
long columns 

~Al.y LINEAR BAR GRAPH DISPLAYS 

Dale linear bar graphs are flat panel plasma indicators each displaying one or two separate bar 
graphs. Depending on the model, they contain 101, 201 or 203 elements with resolution of 1/2% and 
1%. At normal viewing distances, their glow blends into a continuous but precisely controlled bar 
length. The unique scanning technique minimizes the number of drivers required. 

APPLICATIONS Model PBG·12205 

• Process Control • Level Indicators 
• Depth Indicators • Analog Indicators 
• Panel Meters 

PBG-1220l PBG·12203 PBG·122D5 PBG·16l0l PBG·C7005 PBG·C7008 

Elements 201 203 201 101 201 201 

Resolution 112% 1/2% 1/2% 1% 1/2% 1/2% 

Segment Length .100" .150" .100" .100" .250" .120" 

Segment Width .011" .010" .011" .020" .020" .020" 

Segment Spacing .020" .020" .020" .050" .050" .0394" 

Column Length 4.000" 4.040" 3.937" 5.000" 10.000" 7.874" 

Columns 2 2 2 2 2 

Drivers Required 6 12 8 6 7 8 

Light Output 35 II 30 II 70 II 6011 3011 30 II 

Viewing Angle 1200 

Color Neon Orange 

CONTACT: DALE ELECTRONICS, INC. 
••• aVISHAYCompany 

1122 23rd St., Columbus, NE 68601-3647 • Phone (402) 564-3131 

2450 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1055 



24S0 DISPLAYS, READOUTS, & CRTs 24S0 

~ALy PLASMA PANEL DISPLAY MODULES 

MODEL APD·016M040 
16 character display with drive electronics 
and controller 

The APD-016M040 display module is a 1 line by 16 character 5 x 7 dot 
matrix display. It includes drive electronics, a microprocessor-based 
controller consisting of a character generator, control logic and a 32 character 
refresh memory. The controller can be programmed for either parallel or serial interface. An 
on board DC-DC converter develops the necessary panel voltages from a s!ngle 5V input. 

FEATURES 

• 16 (1 x 16) alphanumeric 

SPECIFICATIONS 
OPTICAL ENVIRONMENTAL 

characters (5 x 7 dot matrix) 

• Bezel and filter included 

Viewing Area: .40" [10.2] W x 6.69" [169.1] L 

Number of Characters: 16 

Operating Temperature: O°C to + 55°C 

Storage Temperature: - 55°C to + 85°C 

Relative Humidity: 10-90% • Parallel and serial interfaces 

• High brightness 

Character Size: .28" [7.1] W x .40" [10.2] H 

Dot Size: .036" [.91] dia. non-condensing 

Dot Pitch: .061" [1.S5] 
• Wide viewing angle (150°) 

• Low input voltage 
Character Spacing: 2 blank columns between 

successive characters - .147" [3.73] 

Mechanical Shock: 50G 1/2 Sine Wave, 
11 ms duration, 5 shocks in each 
of 6 directions 

Vibration: .018" [.46] displacement 
amplitude from 10 to SO Hz, 2G 
acceleration from 50 to 2000 Hz 
logarithmic sweep rate. 30 min. duration 
along each side of the 3 major axes. 

• Compact size Brightness: 80 ft.llamberts 

• Enhanced replacement for Burroughs Color: neon orange 
88D1000-0061 (optionally-0041) Viewing Angle: 150° cone 

MODEL APD·192G088·1 
192 by 88 graphics display with drive electronics 
and controller 

The APD-192G088-1 is a full field dot matrix display with 192 columns 
and 88 rows. It includes drive electronics and a microprocessor 
based controller. The controller maintains all the refresh memory, 
character generation and control logic with parallel or serial interface 
and a DC to DC converter to generate the necessary panel voltage. 
Chip-on-glass construction eliminates hundreds of connections for 
increased reliability and reduced cost. 

FEATURES 

• 192 x 88 full field dot matrix 

SPECIFICATIONS 
OPTICAL ENVIRONMENTAL 

• Chip-on-glass drivers Viewing Area: 7.66" [194.6] x 3.50" [88.9] Operating Temperature: O°C to + 55°C 

• Parallel and serial interfaces 

• High brightness 

• Wide viewing angle 

• Low input voltage 

• Compact size 

• 80ftware dimming 

• All functions software accessible 

• Character graphics available 

Pixel Size: .020" [.51] 

Pixel Pitch: .040" [1.02] 

Brightness: 80 ft.llamberts 

Color: neon orange 

Viewing Angle: 120° cone 

Storage Temperature: - 55°C to + 85°C 

Relative Humidity: 10-90% R.H. non-condensing 

Mechanical Shock: 50G 1/2 Sine Wave, 11 msec 
duration, 5 shocks in each of 6 directions 

Vibration: .018" [.46] displacement amplitude 
from 10 to 50 Hz, 2G acceleration from 
50 to 2000 Hz logarithmic sweep rate, 
along each side of the 3 major axes. 

CONTACT: DALE ELECTRONICS, INC. 
••• a VISHA Y Company 

1122 23rd St., Columbus, NE 68601-3647· Phone (402) 564-3131 

8·1056 For manufacturers' sales offices, see yellow pages EEM1989 
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~A1.0 PLASMA PANEL DISPLAY MODULES 

MODEL APD·240M026A·1 
240 character display with drive electronics 
and controller 

The APD-240M026A-1 display module displays up to 240 
alphanumeric 5 x 7 dot matrix characters arranged in 6 lines 
of 40 characters each. The module includes drive electronics, 
a microprocessor-based controller consisting of refresh 
memory, character generator and control logic with parallel or 
serial interface and a DC to DC converter to develop the 
necessary panel voltage. 

FEATURES SPECIFICATIONS 
OPTICAL ENVIRONMENTAL • 240 (6x40) alphanumeric characters 

(5x7 dot matrix) Viewing Area: 2.26" [57.40] W x 8.33" [211.66] L Operating Temperature: O°C to + 55°C 

• 128 USASCII character set + 128 user Number of Characters: 240 Storage Temperature: 
programmable character set Character size: .14" [3.56] W x .26" [6.60] H - 55°C to + 85°C 

Relative Humidity: 10-90% 
non-condensing • Parallel and serial interfaces Dot Size: .020" [.51] dia. 

• High brightness . Dot Pitch, Vertical: .040" [1.016] 

• Wide viewing angle (150°) 

• Low input voltage 

Dot Pitch, Horizontal: .030" [.762] 

Character Spacing: 2 blank columns of dots 

Mechanical Shock: 50G 1/2 Sine Wave, 
11 ms duration, 5 shocks in each 
of 6 directions 

• Compact size 

• Software dimming 

MODEL APD·256M026·1 

between successive characters 

Brightness: 100 foot lamberts 
Color: neon orange 

Viewing Angle: 150° cone 

256 character display with drive electronics 
and controller 

The APD-256M026-1 display module displays up to 256 
alphanumeric 5 x 7 dot matrix characters arranged in 8 
lines of 32 characters each. The module includes drive 
electronics, a microprocessor-based controller consisting 
of refresh memory, character generator and control logic 
with parallel or serial interface and a DC to DC converter 
to develop the necessary panel voltage. 

FEATURES 

• 256 (8x32) alphanumeric characters 
(5x7 dot matrix plus underbar) 

'128 USASCII character set + 128 user 
programmable character set 

• Parallel and serial interfaces 

• High brightness 

• Wide viewing angle (150°) 

• Low input voltage 

• Compact size 

• Software dimming 

SPECIFICATIONS 
OPTICAL 
Viewing Area: 3.30" [83.82] W x 

7.62" [193.55] L 

Number of Characters: 256 

Character Size: .18" [4.57] W x 
.26" [6.60] H 

Dot Size: .020" [.51] dia. 
Dot Pitch: .040" [1.016] 

Character Spacing: .060" [1.52] 

Brightness: 100 ft.llamberts 
Color: neon orange 

Viewing Angle: 150° cone 

Vibration: .018" displacement amplitude 
from 10 to 50 Hz, 2G acceleration 
from 50 to 2000 Hz logarithmic 
sweep rate. 30 min. duration along 
each side of the 3 major axes. 

ENVIRONMENTAL 

Operating Temperature: O°C to + 55°C 

Storage Temperature: - 55°C to + 85°C 

Relative Humidity: 10-90% non-condensing 
Mechanical Shock: 50G Y2 Sine Wave, 11 ms 

duration, 5 shocks in each of 6 directions 

Vibration: .018" displacement amplitllde from 
10 to 50 Hz, 2G acceleration from 50 to 2000 Hz 
logarithmic sweep rate. 30 min. duration 
along each side of the 3 major axes. 

CONTACT: DALE ELECTRONICS, INC. 
••• aVISHAYCompany 

1122 23rd St., Columbus, NE 68601-3647· Phone (402) 564-3131 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1057 
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HIGH PERFORMANCE COLOR & MONOCHROME MONITORS 
There's More Than The Eye Can See ... 

DR50/DR55 SERIES HIGH RESOLUTION LARGE SCREEN COLOR MONITORS 
CRT 
Type: Shadow Mask 
Size: 14"-20" (DR50 Series) 

21 "FS-29" (DR55 Series) 
Electronic Gun: In-line (DR50 Series) 

In-line, DAF System (DR55 Series) 
Deflection Angle: 90 degrees 
Dot Pitch: .31 mm (DR50 Series) 

.26 mm (21 "FS): .37 mm (29") (DR55 Series) 
SIGNAL INPUT 
Type: Analog RGB 
Level: Composite: 1.0V p-p 

Non-composite: .7V p-p 
Signal Polarity: Positive 
Impedance Termination: 75 Ohms 
SYNC 
Type: Composite 
Level: 4V p-p @ 75 ohms 
Signal Polarity: Negative or Positive 
Connectors: BNC for RGB and Sync 
ELECTRICAL PERFORMANCE 
Resolution: Up to 1280 x 1024 (Non-Interlaced) 
Scanning Frequency: Horizontal: 30-64 kHz 

Vertical: 50-100 Hz 
High Voltage Regulation: Better than .1 % 
POWER REQUIREMENTS 
Voltage: 110/220 VAC 
Frequency: 47-63 Hz 
Consumption: Nominal: 115 watts 

Max: 135 watts 
VIDEO 
Bandwidth: 130 MHz/-3dB 
ENVIRONMENT 
Operating: 0° TO 40°C 
Storage: - 30° TO 65°C 
Humidity: 10-90% Non-condensing 
Altitude: Operating: 10,000 ft. 
AGENCY APPROVABILITY 
Designed to comply with UL CSA, TUV, FCC, DHHS 
MECHANICAL 
DR50 Series: Available in chassis 
DR55 Series: Available in chassis or sheet metal cabinet 
Specifications subject to change. 

• 29" Diagonal Ideal for High-Res Large 
Screen Applications 
(Flight Simulation, GIS, CAD/CAM) 

• Excellent Focus with DAF System CRT 
• High Voltage Regulation Better than .1% 
• Low Power Consumption 
• High Reliability 

CALL US TODAY TO DISCUSS YOUR 
PARTICULAR OEM REQUIREMENTS! 

DR53/DR54 SERIES HIGH PERFORMANCE SMALL SCREEN COLOR MONITORS 
CRT 
Type: Shadow Mask (DR53 Series) 

Trinitron' (DR54 Series) 
Size: 10",12",14" (DR53 Series) 

10",14" (DR54 Series) 
Electronic Gun: In-line 
Deflection Angle: 90 degrees 
Dot Pitch: .28 (DR53 Series] 

.26 (DR54 Series] 
SIGNAL INPUT 
Type: Analog RGB 
Level: Composite: 1.0V p-p 

Non-composite: .7V p-p 
Signal Polarity: Positive 
Impedance Termination: 75 Ohms 
SYNC 
Type: Composite 
Level: 4V p-p @ 75 ohms 
Signal Polarity: Negative or Positive 
Connectors: BNC for RGB and Sync 
ELECTRICAL PERFORMANCE 
Resolution: Up to 640 x 480 (Interlaced) 
Scanning Frequency: Horizontal: 15.75 kHz (nominal) 

Vertical: 50/60 Hz 
High Voltage Regulation: 4% Standard (0.3% Available] 
POWER REQUIREMENTS 
Voltage: 110/220 VAC 
Frequency: 47-63 Hz 
Consumption: Nominal: 58 watts 
VIDEO 
Bandwidth: 15 MHz/-3dB 
ENVIRONMENT 
Operating: 0° TO 40°C 
Storage: -30° TO 65°C 
Humidity: 10-90% Non-condensing 
Altitude: Operating: 10.000 ft. 
AGENCY APPROVABILITY 
Designed to comply with UL CSA, TUV, FCC, DHHS 
MECHANICAL 
Available in chassis 'Trinitron is a trademark of Sony Corporation 

• Designed for high performance 
applications utilizing small color CRT's, 
the DR53/DR54 Series is ideal for 
medical and industrial imaging 

• Shadow Mask or Sony Trinitron CRT 
• Automatic White Balance System 
• Automatic Switch 50/60 Hz Vertical 

Scan (50 to 80 Hz Automatic Vertical 
Scan Available) 

• Compact Design 
CALL US TODAY TO DISCUSS YOUR 
PARTICULAR OEM REQUIREMENTS! 

452 Burbank Street, Broomfield, CO 80020 TEL: (303) 469-5173 FAX (303) 466-9524 

8·1058 For manufacturers' sales offices, see yellow pages EEM1989 
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HIGH PERFORMANCE COLOR & MONOCHROME MONITORS 
There's More Than The Eye Can See ... 

DR60jDR70 SERIES HIGH PERFORMANCE MONOCHROME MONITORS 
CRT 
Size: 7"-20" 
Faceplate: Non-glare/Contrast Treatments Available 
Phosphors: All EIA Phosphors 
Neck Size: 20 mm/29 mm 
DISPLAY 
Resolution: Up to 1000 pixels 

Up to 800 Active Lines 
Linearity: 10% Standard (Tighter tolerances available) 
Geometry: 1 % of Display Size 
Configuration: Portrait or Landscape 
Dynamic Focus: Horizontal and Vertical 
High Voltage Regulation: 3% Standard 
VIDEO PERFORMANCE 
Bandwidth: 30 MHz/-3dB 
Input Signal: TTL. Composite, or Analog 
Polarity: Positive = White 
HORIZONTAL SYNC 
Frequency: 15-30 kHz 
Input: TTL 
Polarity: Positive or Negative 
VERTICAL SYNC 
Frequency: 30-120 Hz 
Input: TTL 
Polarity: Positive or Negative 
POWER REQUIREMENTS 
Input Voltage: 12-24 VDC nominal 

115/230 VAC Available 
Power Consumption: 15 watts typical (DR60 Series w/9" CRT) 

36 watts typical (DR70 Series w/15" CRT) 
ENVIRONMENT 
Operating: DoC TO 50°C 
Storage: - 20°C TO 65°C 
Humidity: 10-90% Non-condensing 
Altitude: 1 0,000 ft. Operating 
AGENCY APPROVABILITY 
Designed to comply with Ul, CSA. TUV, FCC, DHHS 
MECHANICAL 
Available in kit or chassis 

• Specifications subject to change. 

• Engineered for high performance, 
the DR60/DR70 Series is 
especially suited to meet the 
demanding requirements of the 
medical imaging industry. 

• Internal and External Blanking 
• Dual Axis Dynamic Focus 
• Backporch Clamping 
• Excellent Linearity 

CALL US TODAY TO DISCUSS YOUR 
PARTICULAR OEM REQUIREMENTS! 

DR61 SERIES LIQUID CRYSTAL SHunER DISPLAY-
CRT 
Size: 5" ,7" ,9" 
Faceplate: Non-glare Treatments Available 
Phosphors: C181 Standard 
Neck Size: 20 mm 
DISPLAY 
Resolution: Up to 640 Pixels 

Up to 480 Active Lines 
Linearity: 10% Standard (Tighter tolerances available) 
Geometry: 1 % of Display Size 
Configuration: Landscape 
Dynamic Focus: Horizontal and Vertical 
High Voltage Regulation: Better than 1 mm misconvergence w/LCS 
VIDEO PERFORMANCE 
Bandwidth: 50 MHz/-3dB 
Input Signal: Analog 1V p-p 
Polarity: Positive = White 
HORIZONTAL SYNC 
Frequency: 62 kHz nominal 
Input: TTL 
Polarity: Positive or Negative 
VERTICAL SYNC 
Frequency: 120 Hz (nominal) 
Input: TTL 
Polarity: High for green field 

Low for red field 
POWER REQUIREMENTS 
Input Voltage: 24 VDC nominal 

115/230 VAC Available 
Power Consumption: 30 watts typical w/7" CRT 
ENVIRONMENT 
Operating: O°C TO 50°C 
Storage: -20°CT065°C 
Humidity: 10-90% Non-condensing 
Altitude: 20,000 ft. Operating 
AGENCY APPROVABILITY 
Designed to comply with UL, CSA. TUV, FCC, DHHS 
MECHANICAL 
Available in kit or chassis 

• Specifications subject to change. 

• Cost-effective "color" display 
(Colors: Red, Green, Yellow, Black) 

• High Resolution 
• Compact Design 
• High Altitude Operation 

Capabilities (Up to 20,000 ft.) 
• LCS Technology by Tektronix, Inc. 

CALL US TODAY TO DISCUSS YOUR 
PARTICULAR OEM REQUIREMENTS! 

452 Burbank Street, Broomfield, CO 80020 TEL: (303) 469-5173 FAX (303) 466-9524 

EEM1989 For manufacturers' sales offices, see yellow pages 8-1059 
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HIGH PERFORMANCE COLOR & MONOCHROME MONITORS 
There's More Than The Eye Can See ... 

DR31 SERIES HIGH RESOLUTION MONOCHROME MONITOR 
CRT 
Size: 15"-20" 
Faceplate: Non-glare/Contrast Treatments Available 
Phosphors: All EIA Phosphors 
Neck Size: 29 mm 
DISPLAY 
Resolution: Up to 1500 Pixels 

Up to 1024 Active Lines 
Linearity: 10% Standard (Tighter tolerances available) 
Geometry: 1 % of Display Size 
Configuration: Portrait or landscape 
Dynamic Focus: Horizontal and Vertical 
High Voltage Regulation: Better than .5% 
VIDEO PERFORMANCE 
Bandwidth: 130 MHz/-3dB 
Input Signal: ECL TIL (1 or 2-bit) or Analog 
Polarity: Positive or Negative (TTl, ECl) 

Positive = White (Analog) 
HORIZONTAL SYNC 
Frequency: 30-75 kHz 
Input: TIL 
Polarity: Positive or Negative 
VERTICAL SYNC 
Frequency: 50-120 Hz 
Input: TIL 
Polarity: Positive or Negative 
POWER REQUIREMENTS 
Input Voltage: 24 VDC nominal 

115/230 VAC Available 
Power Consumption: 55 watts typical w/15" CRT 
ENVIRONMENT 
Operating: O°C TO 5Q°C 
Storage: -20°CT065°C 
Humidity: 10-90% Non-condensing 
Altitude: 10,000 ft. Operating 
AGENT APPROVABILITY 
Designed to comply with UL CSA, TUV, FCC, DHHS 
MECHANICAL 
Available in kit or chassis 
'Specifications subject to change 

DR10 SERIES MONOCHROME DATA DISPLAY 
CRT 
Size: 7"-14" 
Faceplate: Non-glare/Contrast Treatments Available 
Phosphors: All EIA Phosphors 
Neck Size: 20 mm 
DISPLAY 
Resolution: Up to 800 Pixels 

Up to 600 Active Lines 
Linearity: 10% Standard (Tighter tolerances available) 
Geometry: 1 % of Display Size 
Configuration: Portrait or landscape 
Dynamic Focus: Horizontal 
High Voltage Regulation: 5% Standard 
VIDEO PERFORMANCE 
Bandwidth: 18 MHz/-3dB 
Input Signal: TIL, Analog, or Composite 
Polarity: Positive=White 
HORIZONTAL SYNC 
Frequency: 15.75 kHz (nominal) 
Input: TIL 
Polarity: Positive or Negative 
VERTICAL SYNC 
Frequency: 50-60 Hz 
Input: TIL 
Polarity: Positive or Negative 
POWER REQUIREMENTS 
Input Voltage: 12 VDC nominal 

115/230 VAC Available 
Power Consumption: 12 watts typical w/9" CRT 
ENVIRONMENT 
Operating: O°C TO 5Q°C 
Storage: -20°CT065°C 
Humidity: 10-90% Non-condensing 
Altitude: 10,000 ft. Operating 
AGENCY APPROVABILITY 
Designed to comply with Ul, CSA, TUV, FCC, DHHS 
MECHANICAL 
Available in kit or chassis 

• Specifications subject to change 

• Ideal for High-End Computer and 
Desktop Publishing Applications 

• Better than .50/0 High Voltage 
Regulation 

• Wide Video Bandwidth for High-Res 
Graphics 

• High Reliability 

CALL US TODAY TO DISCUSS YOUR 
PARTICULAR OEM REQUIREMENTS! 

• Ideal for Medium Resolution Data 
Display Applications 

• Cost",effective 
• High Reliability 
• Compact Design 

CALL US TODAY TO DISCUSS YOUR 
PARTICULAR OEM REQUIREMENTS! 

452 Burbank Street, Broomfield, CO 80020 TEL: (303) 469-5173 FAX (303) 466-9524 

8-1060 For manufacturers' sales offices, see yellow pages EEM 1989 
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Display graphics are limited 
only by your imagination. 

An alpha-numeric instrument 
display with switchable 
legends. 

Use graphic elements for 
emphasis. 

EEM 1989 

2450 

DESIGN 

Liquid crystal technology is ideal for creative visual 
displays of all kinds. Our engineers can help you design 
indicators which are alpha, numeric, pictorial or any 
combination of these. Discuss your ideas with our friendly 
engineers-we'll help you create the display you have in 
mind .. 

Advanced LCD technology 
DCI uses the latest production methods and 

fabrication techniques to produce displays with: 
• Wide Temperature Range 
• Excellent visual Contrast 
• Broad viewing angle 
• Low power consumption 
• High Reliability 
• Tremendous design latitude 

Specification experts 
Whether you have defined requirements or 

only an idea you'll find our engineers ready 
and able to help. Regardless of how unique, 
different or unusual your need we can custom
make a display for your application. Call Larry Shelton 
or Bill Cook at (913) 782-5672 for the support you need. 

The custom specialists 

mr 
A clock display with digital 
hours and analog minutes. 

Ask us turnkey 
production capability: circuit 
design, prototype, assembly 

DCIINCORPORATED 

and packaging. 

14812 WEST 117TH STREET I OLATHE, KANSAS 66062 
(913) 782-5672 • FAX (913) 782-5766 

For manufacturers' sales offices, see yellow pages 8·1061 



The Largest Variety of 
LCD Modules in the Industry 

• Industry standard 8-bit parallel controller 
• SUPERTWIST and FILM SUPERTWIST 

modules for high contrast and wide 
viewing angle. 
Most SUPERTWIST models have O°C to 
+ 50°C operating range. 

• LED backlight modules offer long life 
and excellent readability in all lighting 
conditions. 

• 1/2" and 1/3" character height modules 
• Extended temperature modules operate 

from - 20°C to + 70°C 
• Negative image modules (on all models) 

product light-emitting displays with 
light characters on a dark background 

• Electroluminescent backlighting avail. 
• New gray mode STN models 

~s. 
CHAR. ROWS 8 16 20 24 32 40 80 

1 • • • • • • • 
2 • • • • • • • 
4 • • • • • 

• All modules available with SUPERTWIST 
and NEW FILM SUPERTWIST fluid for 
high contrast and wide viewing angle. 

• Extended temperature fluid (- 20°C to 
+ 70°C operating) available on smaller 
(:S. 128 lines) modules 

• Electroluminescent or fluorescent back
light allows viewing in all lighting condi
tions. 

• May be formatted as text only in formats 
from 4x20 to 50x80. 

~L'S. 
DOT ROWS 

120 128 240 256 480 640 

32 • 
64 • • • 

128 • • • 
200 • 
400 • 
480 • 

DENSITRDN CDRPDRATIDN DF AMERICA 

8·1062 

INFORMATION DEVICE DIVISION 2540 West 237th Street, Torrance, California 90505 U.S.A. 
Phone: (213) 530-3530 Facsimile: (213) 534-8419 (G2/G3) Telex (II): 910-349-6200 DENSITAON TANC 

DENSITRON CORPORATION 
Kyowa Nanabankan 5F No. 1-11-5 Omori-Kitfi, Ota-ku, Tokyo 143 Japan Cable: "DENTROAOSE" Tokyo 
Phone: (03) 767-9701-8 Facsimile: (03) 767-9709 (G2/G3) Telex: J26914 DENSITAO J 

DENSITRON EUROPE LIMITED 
Unit 4, Airport Trading Estate Biggin Hill, Westerham, Kent TN16 3BW, England 
Phone: (0959) 76600 Facsimile: (0959) 71017 Telex: 957134 

For manufacturers' sales offices, see yellow pages EEM1989 



Plasma, Custom Displays 
and Support Electronics 

Formats 

• Graphic modules in computer screen sizes 
• Character modules with optional controllers 
• High-brightness modules - 700cd/m2 

• Integrate a display with other front panel 
components. Densitron can build to your 
specifications. 

• Steamline production with a display tailored 
to your assembly. Densitron can add cables, 
connectors and other accessories to your 
displays in a cost-effective manner. 

• Small graphic LCD modules (~128 lines) 
have an optional 8-bit parallel controller. 

• Operates with all character modules and 
small graphic modules (~128 lines) operat

• Large graphic LCD modules (? 200 lines) 
can be controlled by IBM PC· compatible 
interface cards. 

• Large graphic Plasma and LCDs have ter
minal emulation controllers available. 

• Consult Densitron for more information. 

*IBM PC is a registered trademark of International 
Business Machines. 

ed in the alphanumeric mode 
• Permits remote operation 
• Facilitates hook-up - no other 

hardware required 
• Software controllable backlight 
• Options include: 

On-board EL lamp inverter 
Contrast adjustment 
-SVDC supply 

DENSITRON CORPORATION OF AMERICA 
INFORMATION DEVICE DIVISION 2540 West 237th Street, Torrance, California 90505 U.S.A. 
Phone: (213) 530-3530 Facsimile: (213) 534-8419 (G2/G3) Telex (II): 910-349-6200 DENSITRON TRNC 

EEM 1989 

DENSITRON CORPORATION 
Kyowa Nanabankan 5F No. 1-11 -5 Omori-Kita, Ota-ku, Tokyo 143 Japan Cable: "DENTROROSE" Tokyo 
Phone: 767-9701-8 Facsimile: 767-9709 Telex: J26914 DENSITRO J 

Unit 4,Airport Trading Estate Biggin Hill, Westerham, Kent TN16 3BW, England 
Phone: (0959) 76600 Facsimile: (0959)71017 Telex: 957134 

For manufacturers' sales offices, see yellow pages 8·1063 



These symbols appear on many electrical/electronic components distributed in the world market. They indicate that a country's standard-
setting agency has approved the design of the component and/or a testing agency has approved the performance of the component in 
meeting the standard. This page lists only those countries that have a symbol to represent their authority. 

e Argentina· (IRAM) Instituto 

~ 
Hong Kong Hong Kong Standards \W Poland Polski Komitet 

Argentino de Racionalization de & Testing Centre Normalizacji Miar i Jakosci (Polish 
Materiales Committee for Standardization, 

Measures and Quality Control) 

~O·~·T."'~ .. Australia (SAA) Standards 

~ 
Hungary (MSZH) Magyar JO Portugal (CEP) Comissao 

'Wi Association of Australia Szabvanyugi Hivatal (Hungarian Electrorecnica Portuguesa 
\~ 6/ 

Office for Standardization) 

@§) Austria (OVE) Oesterreichischer QS!j India (lSI) Indian Standards STAS Romania Institutul Roman de 
Verband flir Elektrotechnik Institute "Manak Bhavan" Standardizare (Romanian Standards 

Institute) 

18el 
Belgium (CEB) Comite 511 Indonesia Badan Kerjasama l'~\ Singapore Singapore Institute of 
Electrotechnique BeIge Standardisasi LIPI-YDNI (LIPI- Standards and Industrial Research 

YDNI Joint Standardization 
Committee) 

ABNT Brazil (ABNT) Associa~ao B Iran Institute of Standards and ~ South Africa (SABS) South 
Brasileira de Normas Teonicas Industrial Research of Iran African Bureau of Standards 

@) Canada (CSA) Canadian 
~ 

Ireland (IIRS) Institute for Spain (IRANOR) Instituto 
Standards Association Industrial Research and Standards Nacional de Racionalizaci6n y 

Normalizaci6n 

@) Czechoslovakia Urad pro SII Israel (SII) Standards Institution 

~ 
Sweden (SEK) Svenska 

Normalizaci a Mereni (Office for ofIsrael E1ektriska Kommissionen (Swedish 
Standards and Measurements) Electrotechnical Commission) 

® Denmark (DEK) Dansk 

<@ Italy (CEI) Comitato @ Switzerland (SEV) 
Elektroteknisk Komite (Danish Elettrotecnico Italiano (Italian Schweizerischer Elektrotechnischer 
Electrotechnical Committee) Electrotechnical Committee) Verein Postfach 

~ 
Egypt (EOS) Egyptian 

0 Japan (JISC) Japanese Industrial <t§? Turkey (TSE) Turk Standardlari 
EO' Organization for Standardization and Standards Committee Agency of Enstitusu (Turkish Standards 

Quality Control Industrial Science and Technology Institution) 

® Finland (SETI) Electrical 

S Korea, Republic of (South) 

~ 
United Kingdom (BSI) British 

Inspectorate Industrial Advance Administration Standards Institution 

@) France (UTE) Union Technique @) Mexico (DGN) Direcci6n General 'iU United States (ANSI) American 
de I'Electricite de Normas Secretaria de Patrimonio National Standards Institute 

y Fomento Industrial Puente de 
Tecamachalco 

!!!.h 
Germany, Democratic 

IKE MAl Netherlands (NEC) Nederlands ® United States (NEMA) 
Republic of (East) (ASMW) EUR Elektrotechnisch Comite National Electrical Manufacturers 
Amt fUr Standardi-sierung Association 
Messwesen und Warenprufung 
(Office for Standardization, 

Jffl!fJ New Zealand (SANZ) Standards EJ Venezuela CODELECTRA en Metrology and Quality Control) 
Association of New Zealand Conjunto con COVENIN Avda. 

® Germany, Federal Republic PPal. 
of (West) (DKE) Deutsche 

~ 
Electrotechnische Kornmission im 

® Norway (NEK) Norsk A Yugoslavia Federal Institute of 
DIN und VDE (German 

Elektroteknisk Komite (Norwegian 
4~ 

Standardization 
Electrotechnical Commission of 

Electrotechnical Committee) DINandVDE) 

ELOT Greece (ELOT) The Hellenic <I> Pakistan Pakistan Standards 
Organization of Standardization Institution 



2450 DISPLAYS, READOUTS, & CRTs 2450 

DIALIGHT LED READOUT DISPLAYS 
PASSIVE COMPONENTS, ACTIVELY ENGINEERED 

Dialight offers three basic types 
of LED readout displays: complete 
assemblies, modules and bezel kits, 
and discrete readouts. All are 
excellent choices where power is 
a limiting factor and IC compatibility, 
ultra reliability and packaging density 
are prime requirements. 

Readouts come in a variety of 
sizes, ranging from .270" to .600" 
in character height. Available styles 
include: 7 segment, hexadecimal, 
alphanumeric and custom symbols. 

Typical viewing distance, in 
normal ambient, ranges from 10 to 25 
feet, with brightness a current varia
ble. Special Dialight filters provide 
excellent character enhancement, 
permitting use in higher illumination en
vironments (excluding direct sunlight). 

Because Dialight readout 
displays are virtually immune to shock 
and vibration, they're particularly 
valuable in rugged applications. Their 
solid-state construction offers life 
measured in years. 

COMPLETE LED 
ASSEMBLIES 

Complete assemblies significant
ly reduce the design time and cost 
normally associated with mounting 
and driving displays. They come 
complete with readouts and drivers 
mounted to PC boards in a bezel, 
making panel mounting easy. They 

also require only a 5 or 12 VDC 
power supply and BCD inputs. 
And they can be wired directly or 
by using edge-card connectors. 

Attractive and bright, these LED 
readouts have non-glare windows to 
further enhance visibility. Each 
assembly is available with anywhere 
from one to 20 digits or status indi
cators. Character size ranges from 
.270" to .600" in height. To further in
crease design flexibility, drive circuitry 
is available with optional latch or 
counter. Also available with hexa
decimal decoder with latch and 
CMOS decoder with latch. In addi
tion, polarity indicators are an option. 
And optional spacers or specialty 
status symbols can be accom
modated for custom assemblies. 

LED MODULES 

The same modules used in 
Dialight complete assemblies can be 
ordered separately, along with easily 
assembled bezel kits. This allows 
users to make their own custom 
displays with a minimum of parts, 
money and effort. Modules are also 
available in panel mount types for 
use without a bezel. 

DISCRETE LED 
READOUTS 

Discrete readouts are available in 
.270", .300" and .600" character 
heights. Choose from seven segment, 
hexadecimal with integral drive cir
cuitry and alphanumeric styles. Each 
readout offers high brightness with a 
wide viewing angle. Standoffs also 
allow for easy flux removal from PC 
boards after wave soldering. 

For complete specifications, 
mounting diagrams, ordering infor
mation, etc., send for our free prod
uct catalog. Dialight Corp., 1913 
Atlantic Avenue, Manasquan, NJ 
08736. Or call (201) 223-9400 

A Cambridge Electronic Industries Company 
DIALIGHT COAPOAATION 

(201) 223-9400 
Engineering is the only commodity we sell. 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1065 



2450 

LOW COST MODELS 
WITH NEW FEATURES 

U.S. PAT # 3,703,720 

NEW 
LOW COST 
MODELS 

WITH NEW 
FEATURES 

DISPLAYS, READOUTS, & CATs 

U.S. PAT # 3,703,720 

2450 

LARGE CHARACTER 
DI ITAL DISPLAYS 

DESIGNER SERIES 

68631 I 1.0 IN. I 30FT. I 
68632 I 2.0 IN. I 60FT. I 
68633 I 2.8 IN. I 85FT. J 

FEATURES 
• Supplied in attractive, multi-digit 

assemblies 
• Ready to install into rectangular 

panel cutout 
• Assembly includes bezel & anti

glare front panel 
• High-Efficiency Red Std; white, 

amber, yellow, green & blue 
optional 

• Low power: .6 watt/1" digit; 1.5 
watt/2" digit for LED displays 

• TTL or CMOS logic boards are part 
of assembly-Memory opt'l 

• ± sign, colons, fixed or floating 
decimal are standard options 

• Serviced from front without tools 
• Logic Socketed; socketed lamps 

used in incandescent models 
• Solderless, plug-inI!O 

INDUSTRIAL SERIES 

68731 1.0 IN. 30FT. 

68732 2.0 IN. 60FT. 

68733 2.8 IN. 85FT. 

68736 5.6 IN. 170 FT. 

FEATURES 
• Supplied in multi-digit assemblies 

w/anti-glare front panel 
• Flange mounting w/gasket for 

NEMA environments 
• TIL or CMOS drive logic boards 

are part of assembly-Memory opt'l 
• High-Efficiency Red Std; white, 

amber, yellow, green & blue opt'l 
• ± sign, colons, fixed or floating 

decimal are standard options 
• Logic Socketed; socketed lamps 

used on inoandescent models 
• Solderless, plug-in I/O 

OUTDOOR SERIES 

FEATURES 
• Supplied in 1 to 8 digit assemblies w/anti-glare front panel 
• Direot viewed filaments for sunlight or stage light applications 
• Flange mounting w/gasket for NEMA environments 
• High-Efficiency Red Std for outdoors; amber Std for color 

camera applications 
• TIL or CMOS drive logic boards pre part of assembly-Memory 

opt'l 
• ± sign, colons, fixed or floating decimal are options 

U.S. PAT # 3,703,720 • All wear parts (lamps and logic) socket mounted 
• Solderless, Plug-in I/O 

DID-REV· Div. of INFO-LITE, CORP .• 422 Cliff Street. Fairview, NJ 07022. (201) 941-4455. FAX (20t) 941-4919 
"LINKS BETWEEN MAN AND MACHINE" 

8·1066 For manufacturers' sales offices, see yellow pages EEM1989 



2450 DISPLAYS, READOUTS, & CRTs 

6863X DESIGNER SERIES 

U
1 1:1 1:1 1:1 1:1 I 

_I I_I 1-1 1-1 
, 

L---A + .100---J 

-r 
B + .100 

~ 
1f--~o-I--7-1.3 WIO LOGIC 

.05 .--If-----+- •. 5 W/LOGIC 

L!~ I I EXAMPLE: 68632-XX-40-XX-X-X 
(± 8.8.8.8 F'mat) 
Would have a cutout of: 

I~--------~, I +015 +015 
~ __ A ._ 2.38°_000 Hx9.157 -000 W 

2450 

MOUNTING 
INFORMATI N 

CUTOUT DIMENSIONS 

* ± sign equals one digit 

6873X INDUSTRIAL SERIES & 6883X OUTDOOR SERIES 

.120 D (N PL)I 

• -+ -+ 
+ 1:1 1:1 1:1 
.4r I_I 1_' I_I 

-+ -+ ct-

-+ 

1:1 • 

fRONT FLANGE 
MTG 

GASKET 

I_I • 
• 

.19 ALL AROUND REA\,~~ANGE 

~ 1 DIGIT~ 2 DIG., 3 DIG'~ 4DIG., ETC. TO 8 DIGITJ '" .... 1 LLJ (10,11 LLJ ""I IJJ "'d'1' IJJ 10 1 ~I .... 
RLy eel c • eel 

~--t--::=_+_""-_+_..--'-_+_...-:-_+_..--'-_+--t 0+: _A_+ 1+ ,+ ,+ ,+ 
'I 1 

'I , 
.25R 1 1 1 1 
MAA', 1 _B_+ 1+ ,+ 1+ '+ 

~+ + \ + + + 
j L.19 ALL AROUND ~ .136 D (N PL) 

'"' (Q' l() 
...... (\j 
~ .. ., ... ., 
CD CD 

0 
Il'l 
": 

0 
0 
~ 

0 
0 
~ 

0 
0.0 
": 

0 

0 0 
0 Il'l 
0 (\j 

("j Iii 

Il'l 
(\j 

-.i 

0.0 
"-C') 

M 

0.0 
"-
<C> 
~ 

(\j 

0 

0 0 0 0 0 
0 Il'l 0 Il'l 0 
Il'l "- 0 (\j Il'l 
...: ,,; N -.i «:i 

~ 

0 Il'l 
10 "-r- C') 

«:i ,,; 

0 ID 
10 (\j 
(\j 

Iii ...: 

0 ID 0 N 0 
M -.i 

C') ... 
0 0 

0 0 0 0 0 0 
Il'l 0 Il'l 0 Il'l 0 
"- C! (\j Il'l "- 0 
cx:i N M Iii ...: 6 

N (\j N C') 

0 0.0 0 
0 N 10 
0 <C> (\j 

N ... ...: 
~ 

0 ID 0 
0 "- ID 
0 <Xl "-,,; 6 N 

0 ID 0 
10 "- 0 
(\j C') 10 
Iii «:i ...: 

ID co "-
0 0 0 

0 
Il'l 
(\j 

N 
C') 

10 
"-
<Xl 
,,; 

10 
(\j 
co 
-.i 

10 
(\j 
co 
cx:i 

<Xl 
0 

NOTES: 
(1) Segments on all OUTDOOR Series 

are dot type. See photos. 
(2) Two dimensions for a given Dim. 

Code indicate 2 mounting hole 
locations. 

(3) ± sign equals one digit. 

EXAMPLE: 
68733-XX-2A-XX-X-X 
(88 F'mat) 
Would have 8 holes .136D; 
Mtg. hole centers would be 
defined by: A = .750, 
8=3.375, C=4.125, 
01=1.500,02=4.125, 
E2 = 5.625; The cutout size 
will be: 3.75 H x 5.25 W 

DIO-REV • Div. of INFO-LITE, CORP. • 422 Cliff Street. Fairview, NJ 07022 • (201) 941-4455 • FAX (201) 941-4919 
"LINKS BETWEEN MAN AND MACHINE" 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1067 



2450 DISPLAYS, READOUTS, & CRTs 2450 

GENERATING PART NUMBERS 

68X3X-XX....,.X X-X-X-X 

SERIES 

DESIGNER 6 
INDUSTRIAL 7 

OUTDOOR 8 

DIGIT HT. 

1 " 
2" 2 

3" 3 

51/2" 6 

LOGIC CODE (SEE TABLE 1) 

NO. OF DIGITS 

DISPLAY FORMAT 

88........... 8 A 
8.8. .......... .8 B 

±88......... 8 C 
±8.8. ........ .8 0 
88:88:88 or 88:88 E 1---------' 

88 .......... 80 F 

OTHER F'MATS (4) X 

GASKET (1) 

o NONE 

F FRONT FLANGE MT'G (2) 

R REAR FLANGE MT'G 

COLOR FILTER (6) 
1 WHITE (3) 
2 RED (4) 
3 AMBER (7) 

4 YELLOW (3) (5) 
5 GREEN (3) (5) 
6 BLUE (3) 

LAMP CODE (SEE TABLE 2) 

NOTES: 
(1) Gasket not available on 

Designer Series. 
(2) Not available on 68X31 

(1") Series. 
(3) Not available on Outdoor 

Series. 
(4) Std LED Color; Std out

door color (Incandes't). 
(5) Opt'l LED color. 
(6) All colors available w/opt'l 

incandescent lamps. 
(7) Std stage lighting and 

color camera color. 

EXAMPLE: A Designer Series with 2" digits; TTL, BCD to 7-Bar 
decoder-drivers without leading zero blanking; 3 digits, ± sign and 
floating decimal point (± 8.8.8 format); 12 volt,red'LEDs and red color 
filter would have part #68632-D1-30-P12-2-0. If the unit had a single 
decimal to the left of the least significant digit, it would be called out 
as: "#68632-01-3X-P12-2-0; ±88.8 format." 

LAMP & DRIVE LOGIC OPTIONS 

DRIVE LOGIC NOTES 
The 68X31 Series use SN7447A (TTL) or 4511B 
(CMOS), BCD to 7 Bar decoder drivers. The 
68X32, 68X33 & 68X36 Series use SN74LS48 
(TTL) or 4511B (CMOS), decoders which 
drive ULN2003A, 7 channel darlington drivers. 
As with all CMOS devices, options with u~er 
driven inputs must be switched high or low 
during operation. 
The logic supply current for TTL opti'n3 is 
30ma, typ., per digit except for the 68X31 Se
ries where 55 rna per digit is required. 

TABLE CODES 
* With CMOS logic options, the display 

will blank if BCD input is greater than 9. 
• Has the function. 
Blank Does not have the function. 
C Closed. 
R Open. 

BINARY INPUTS 8 o 0 0 0 o 0 0 0 1 1 1 1 1 
1 
o 
o 

1 
1 
o 
1 

1 
1 
1 
o 

NOTES: 
(1) Use with High Efficiency Red only. 
(2) Input DC volts to lamp drivers, 1 = High 4 000 0 1 1 1 ,1 

O=Low 2 001 1 001 1 
1 010 1 o 1 0 1 

TABLE 2 

o 0 0 0 
001 1 
o 1 0 1 (3) With figure 8 displayed. 

(4) Use with all 6883X Outdoor Series. 
(5) Reducing voltage by 6% doubles life. 
(6) 5 V req'd for 1" model; 12 V req'd for 2", 

3" & 51/2" models. 
(7) For 1" models w/ CMOS Decoders, 

lamp code. is ZP5. 
(8) Std LED orientation for 2" , 3" & 51/2" 

is common anode. Common cathode 
opt'l. CC & CA are std for 1 " . 

(9) See DISPLAY/DIP PLUG CABLE 
SCHEMATIC. 

(10) A 5V regulator for logic power is optional 
on units with 12V lamps. 

DIO-REV· Div. of INFO-lITE, CORP.· 422 Cliff Street. Fairview, NJ 07022. (201) 941-4455. FAX (201) 941-4919 
"LINKS BETWEEN MAN AND MACHINE" 

8-1068 For manufacturers' sales offices, see yellow pages EEM1989 



2450 DISPLAYS, READOUTS, & CRTs 2450 

NUMERIC SCHEMATICS 
INFO-LITE CORPORATION ALPHA NUMERICS 

1" 2'; 3': and 51/2" 
68631 & 68731 SERIES 

v 

14 PIN DIP SOCK. 

-IP- = Solder Bridge 
(Shown open) 

• 
1171b 
·Clc 

d 

68632,68732,68633 
68733 & 68736 SERIES 

DRIVE LOGIC TERMINAL DESIGNATIONS 
-FUNCTION-

TERMINAL TTL (1) CMOS (3) (8) 
CODE (68X3X-DX Series) (68X3X-CX & -MX Series) 

1,2,4 & 8 BCD INPUTS ........................ BCD INPUTS 
B BLANKING INPUT (2)(6) BLANKING INPUT (4) (6) ...... 
D DECIMAL POINT (10) ....... :::: ...... DECIMAL POINT (10) 
G ...... GROUND GROUND 
L ...... LAMP POS:··COMM: .. ••••····• .. • LAMP COMM. (5) 

NONE ........................ :::::::::::: S ...... LATCH (11) 
T ...... LAMP TEST (6) .................... LAMP TEST (4) (6) 
V ...... LOGIC POS ........................... LOGIC POS • 

DIP PLUG CABLES 
TYPE XPOO - #14-1POO-l-36 shown (If A = 36). 

H I Opt'l output plug ~ 
1 • A .1 
TYPE XPMX - #14-2PM1·3-24 shown (For I" & 2" Disolays; 
A = 24"; B = 2"). StrODe &/or Dec. Pt. connections will De made 
by Type XPOO DIP Plug Cable. 

H m fH I I , t B---l---B--l 
DISPLAY PLUGS 

1 per digit & ± sign J 
Opt'l output plug J1tTl 

j 

EXTERNAL CONNECTIONS REQ'O 
FOR ·02 LOGIC WIRE LIST/COLOR CODE 

~ 
COLOR/LINE # PIN# FUNCT'N 

3 10 " 10 II 10 " etc. except Brown 1 Pin 14 BCD 2 
EXTERNAL CONN ECTIONS REQ'O for LSD Red 2 Pin 1 V 
for ·MS THRU ·MS LOGIC Orange 3 Pin 13 BCD 4 

c;p Iiol 1 / 101 I, 
Yellow 4 Pin 2 V 
Green 5 Pin 12 T 

etc. Blue 6 Pin 3 G 
Violet 7 Pin 11 B 

STANDARD INTERFACE CABLES Gray 8 Pin 4 G 
White 9 Pin 10 S 

Interlace Type Cable Type Black 10 Pin 5 L 
820 Serial Receiver 14·2PMX-X-XX-CS001 Brown 11 Pin9 BCD 8 
821 AID Converter 14-2POO-X-XX-CSOO3 Red 12 PinS L 
822 Decade Counter 14·2POO·X·XX·CSOO4 Orange 13 Pin8 BCD 1 
823 Clocks & Timers 14·2POO·X·XX·CSOO4 Yellow 14 Pin7 D.P. 

DRIVE LOGIC SCHEMATICS 
The 1" LED display is supplied w/comm. anode for TIL decoders or comm. cathode 
for CMOS decoders. Common anode LED's are used in 2",3", and 51/2" units with 
either type of logic because the ULN2003A, 7 channel, Darlington driver is 
employed. - TIL or 5V CMOS logic is Std. for 1" displays; 12V CMOS is opt'l. 
TIL or 5·15V CMOS logic is standard for the 2", 3", 5'12" .. Latch memory is Std. 
on all CMOS displays. The schematics for the various lamps used in all the indoor 
series are shown in Table 3. Consult factory for outdoor lamp schematics. 
The Std termination for each digit is a 14 pin DIP socket. This I/OS the BCD, 
logic & lamp power, and, when specifiedl strobe, blanking, lamp test & decimal 
paint. Additional connection points for ogic & lamp power, strobe & decimal 
point are provided on the drive logic board for applications requiring larger 
power lines or separate strobe &/or decimal point inputs (·M1 thru ·M4). The 
L, V & G lines are bussed for all digits on ea. P.C. Bd. 
NOTES: (1) See specifications of SN7447A or SN74LS48 for details. 
(2) Not available if leading zero suppression is specified. 
(3) See specifications of 4511B for details. 
(4) The T and/or B inputs are strapped high for CMOS logic options calling 

for inactive test or blanking. 
(5) Positive EXCEPT for 68X31·CX & 68X31·MX where L Is Gnd . 
(6) Test & Blanking are active low functions if specified "User Driven." 
(7) Regulated power supplies recommended for lamps & logic. 
(8) Handle CMOS logic at a conductive work station until wired into system. 
(9) For ± sign: BCD 7 = +, BCD 6 = - (Control w/1 bit; strap 2 & 4 bits 

high & 8 bit low.) 
(10) Dec. pts. & colons are user driven thru term'l D. Connect D to G on all series 

except 1" w/CMOS where D goes to V. 
(11) s input is strapped low for CMOS logic without memory. 
(12) For additional information, see notes in "DIP PLUG CABLES," below. 

TABLE~ LAMP SCHEMATICS 
l"TTl LEO segment- S8X31 I" CMOS LED segment & l"TTLor CMOS Incan- 2" LEO segment_ 
1" (TTL), 2", 311 , & Slh" dec.pt.-68X3! descent segment -saX31 6&X32 
LED dec. pl.- 1",2",3"& Sib" 
68:<31/:<32/733/736 incanrlestentdec.pt.-

68X31IX321733/736 

~ ~ E®3 +Fit 
2." & 3" i~candescent ·3" lEOsegme!lt 5lh" lED segment 5lh"incandescent 
segment - 6BX32/733 78633 68736 segment-68736 

-f@P ~ rf- ~I·'·"vwf ~::::o+ ~D~ 
Using type XPOO & XPMX DIP Plug Cables will simplify the installation of the 
68X3X Series Displays. This leads to lower installed cost & ease of servicing. 
They inClude 14 pin DIP plugs to mate with the drive logic board & optional 
output plugs, assembled to color coded flat cable (See Table). 

EXTERNAL CONNi!CTIONS IN XPOO & XPMX DIP PLUG CABLES 
·02 Logic Code (XPOO Plug Cable) For -02 Logic Code (Leading zero blanking): Strap S 
term'l of MSD(l) to G (If ·D2 Logic Code is specified fordisplaythis has been done 
by closing Bridge S). The B line of the MSO(l) is connected tothe S line ofthe next 
LSD(l). This B to S connection is repeated on the following digits except the 
LSD(l) of the display assembly (If -D2 Logic Code is specified for 2" or 3" dis
plays, Solder Bridges Z are closed between all digits except the last two LSDs).
See schematic "External Connections Req'd for -D2 Logic," to the left.) 

·M5 thru ·MS Logic Codes (XPOO Plug Cable) Buss the S Lines from ea. digit (2). 
·Ml thru ·M4 Logic Codes (XPMX Plug Cable) As supplied, pins 10 (S) & 7 (D) 
are removed from all the plugs in these cable assy's. Strobe &/or dec. pts. may 
be brought out by #14·1POO·XX. 
(1) MSD = Most significant digit (l.H. digit); LSD = Least significant digit 

(R.H. digit). 
(2) Naturally, all V lines, Glines & L lines should be bussed, to facilitate. power· 

ing the display. If the T &/or B functions are user driven, they shaulcf be 
bussed also. 

~ENERATING PART NUMBERS 

14-XPXX-X-XX 

~:~~~er:f.::: }JII (1)(3) Ml~F .. 
Multidrop, 3" & 5'12" (1)(3) M3 A DImenSIon (Inches) (3) 

Single Drop (2) 00 Number of Display Plugs (4) 

Notes: (1) For ·M1 thru ·M4 logic codes. (2) For ·01, ·02, M5 thru M8 & C1 thru 
C4 logic codes. (3) B = 2" for 1" & 2" displays; B = 4%" for 3" & 51h"disPlays. 
(4) ± Sign counts as one digit. 

ALPHANUMERICS - 0.7", 2.0" & 4.0" 5 X 7 DOT MATRIX 
aoaoc 0 ••• 0 

8~:~~ ~~~,,: on. 7" centers. Loading data: The desired data and Signer enclosures. Alternately, the hardware can be 
§J:~:S ~~~~~ 84040 SERIES, 0.7" LED chip enable should be present & stable during a write supplied bare, ready for user mounting. Included in 
§;:~~ :~~~~ Features an on·board, 7 bit, TIL latch, pulse. No sync is necessary & character will continue the unit: Serial ASCII current loop receiver (300 to 

character generator & LED drive clr· to be displayed until replaced with another. MUlti· 1200 baud); Character generator and display driver; 
oo.uo •••• 0 cultry, as well as a four level bright· character units supplied (16 character Std.). Optional dIsplay controller which allows various 
0.0.0 0.00. ness control & lamp test. It will 'See SYSTEM INTERFACES on following page. modes of display Including direct copy, horizontal 
:85~: B:~~~ display a 96 character ASCII repetolre. scroll, vertical scroll, etc.; All required DC power 
:~~~: 8:88: Power is 5 volt at 200ma max. Avail· 84042 SERIES, 2.0" LED & supplies. Multiple units may be driven off a single 
.000 ••••• 0 able In orange & green with 500ucd E data lOOp with each unit being addressable. Up to 
brightness. Micro·processor buss compatible & can 84044 S RIES, 4.0" LED 1756 characters can be stored in the memory.-
Interface with Dio·Rey's 820 Series ASCII Serial Re· Complete multi·character units (18 character units For further information or applications engineering 
ceivers (up to 16 characters can be driven by one 820 are Std.) can be supplied to meet a wide variety of assistance, please contact us or your area 
receiver)'. The characters may be stacked horizontally apolicabons. They can be supplied in NEMA or De· representative. 

DIO-REV • Div. of INFO-LITE, CORP .• 422 Cliff Street· Fairview, NJ 07022 • (201) 941-4455 • FAX (201) 941-4919 
"LINKS BETWEEN MAN AND MACHINE" 
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2450 DISPLAYS, READOUTS, & CRTs 2450 

DIGITAL INSTRUMENTS 
AND SYSTEMS 

SERIAL INTERFACE DISPLAYS, DIGITAL METERS, 
COUNTERS, CLOCKS & TIMERS 

GENERAL: 
Dio-Rey standard instruments integrate a wide 
range of dj~play interfaces and power supplies. 
Whether it .be a 6 digit, 5W' high display 
w/serial interface in a NEMA 12 box or a 2" 
4 digit clock in a designer enclosure, Dio-Rey 
has the unit. 

FEATURES 

""",,",~,,~,",, ~ ~ ~ 

I ::t B cQF 
ILL _I 

• Large, easy to read LED displays for high 
reliability (1",2",3" and 51/2") 

• Available in rugged Industrial or attractive 
Designer packages 

• Designed for long, trouble-free service 
• Suitable for a wide variety of applications 
• Serial interface EIA RS422, RS232 or current 

loop compatible 
• Analog to digital interfaces are voltage, 

current, temperature, load-cell and 
tachometer compatible 

STD ENCLOSURES, NEMA 12 & DES 'N'R 

3" 
3" 
51/2" 

* ± sign equals one digit. 

823 SERIES CLOCK & TIMERS 

"-'" *' % 

J 0"_1 1-) : 
I I. i -, : 

i 
~. . 

• Counters, clocks and timers in most popular 
configurations are available 

• P"wered from 1l0/220V, 50/60 Hz 
• A I wear and calibration components easily 

accessible 
SPECIFICATIONS 
• For Displays, see" Large Character Digital 

Display" spec. sht. 
• For I nterfaces, see this & next page. 
• For Enclosures, see below 
• Termination: barrier terminal block std. 

APPLICATIONS 
• Analog to digital converters 
• Clocks 
• Bidirectional counters 
• Coil winding counters 
• Decade counters 
• Event counters 
• Pulse counters 
• AC / DC ammeters 
• AMP-HR meters 
• Decibel indicating meters 
• Fluid flow meters 
• Volt meters 
• Ohm meters 
• Temperature meters 
• Watt meters 
• Timers 
• Special indicators 

BLOCK DIAGRAM 

L ./ 

r-.r;,;::I_=I=L==I==L=1 =I=IJ~ 
L UU UD L.0I 

,. A __ --->f'.!-'C 

Sid finish is grey enamel 

,-, ,-, ,-, ,-, 
'-' CI C' CI 

I If Interface ~ I 
I or Pow Supp ,--__ --'-_---'--'-, 
I Not Suppl'd 

GENERATING PART NUMBERS 
standard Clock Interfaces are supplied in 4 or 6 digit, 12 or 24 hour formats. 
Calendar and decimal formats are available. Fast and Slow set inputs are standard, 
hold is optional.(I) As with the timers, All have BCD outputs compatible with 
Dio-Rey's Numeric Readouts. Timer interfaces that are available include count up, 
count down, both with preset options. Switch operation at a specified time 
optional. 3 22OV, 50 Hz i~~'i:r~ rxx-r f I li!l!i:~r. 
(I) 50/60 Hz and crystal oscillation time bases are optional as are master/slave 
systems. 

~!,GIT H1' INTERFACE CODE 
2" 2 SEE TABLES ON THIS .. 

823-1 -61 
823-2 -62 
823-3 -63 
823-4 -64 

, 
4/6 Digit, 12 Hr Clock 
4/6 Digit, 24 Hr Clock 
Up Timer 
Down Timer 

3" 3 & NEXT PAGE 
51/2" 6 NO. OF DIGITS & FORMAT 

SEE "GENERATING PART NUMBERS" 
IN "LARGE CHARACTER DIGITAL 
DISPLAY" SPEC. SHTS. 

EXAMPLE, A 4 digit, 3", deSigner unit wise rial RS232 receiver 
having nov, 60' Hz power would have pt. no. 88633-4A-ll·1, 

SPECIAL NUMERIC & ALPHA NUMERIC DISPLAY SYSTEMS 

Laddie Wt meter (5 112") Laddie temp/cast feed/cast length digital instrument 
unit for metal slab casting plant (3") 

If you have a special requirement for lighted displays, please call us for applications engineering assistance. - We will be happy to help you. 

8·1070 
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2450 

GENERAL 
DIO-REY has developed a wide variety of stand
ard system interfaces for its numeric! alpha
numeric redouts and lighted indicator! annunci
ators. These are the result of over 20 years 
experience in serving a broad spectrum of 
industries including instrumentation process 
control, communications, metals, chemicals, 
data processing, agriculture, security, office 

821 SERIES ANALOG TO DIGITAL CONVERTERS 

The DID·REY 821 Series are bipolar A/D's with up to 
4112 ~igit output capacity. BCD output ranges are, 
± 1999, ±3999, ± 19999 and ±39999. 

All feature state·of·the·art technology at compet· 
itive cost • Input impedance >100 mQ • Common 
mode rejection is 110 dB for DC; 90 dB for AC • 
Accuracy is ±0.05%, ±1 count. Auto zero and zero 
offset available. Ranging and zero adjustments can· 
veniently located. 5 VDC and 110/220, 47-500 Hz 
input, depending on model • -lo°C to +65°C; 
0-90% RH non-condensing operating environment • 
1/2" LED display available. 100 K hr MTBF. 

DISPLAYS. READOUTS. & CRTs 

equipment, petroleum, auto, aerospace, textile, 
packaging, paper, transportation, governmental 
agencies and military. 

These products may also be used in systems 
which do not require displays. In addition, cus
tom interface electronics, designed to perform 
outside the specifications or capabilities of our 
standard units are available. Contact our sales 
department for technical application assistance. 

822 SERIES DECADE COUNTERS -, 
Stds available up to 5 decades, opt'l units avail· 
able up to 10 decades. This series of counters in· 
cludes Up, Down, Bi·Directional and Presetable (or 
combinatIOns of these) units. All have TTL BCD out
puts, compatible with DID·REY displays. - Reset, 
count and power (5 VDC) are brought in via a ter· 
minal block. Outputs terminate through a header. 

CONTACT DEBOUNCER IS STO OPTION. 

2450 

TEM INTERFACES 
POWER SUPPLI S 

820C SERIES SERIAL ASCII INTERFACES 

RS422 
NOW 
AVAILABLE ~J 

MAX 
The DIO·REV 820 Series Serial to Parallel and Parallel 
to Serial Converters are microprocessor based and 
are primarily intended for driving remote display 
decoders. 

The input to the 820 Receiver is a Serial ASCII 
coded data stream at either RS232 or current loop 
levels. The 820 Receiver automatically adapts itself 
to incoming data rates over the range of 110 to 1200 
baud. In addition it features a six position DIP .switch 
which allows selective addressing of up to 64 sep· 
arate receivers on one data link. The output of the 
receiver is six bits of data and sixteen strobe lines. 
The receiver, therefore, can drive either sixteen 
numeric or alphanumeric displays per receiver or up 
to 96 paints in an annunciator system. 

An array of sixteen, G·bit registers may be se· 
quentially inputed to the 820 Transmitter and can· 
verted to a serial output, for annunciator systems. 

820-2 -12 Serial ASCII Current Loop 
Data Receiver 110-1200 

Baud 

820- -13 Serial ASCII RS232 or 
5/6" Data Receiver Current Loop 

1200-4800 
Baud 

820-9 -14 Serial ASCII RS422 
Data Receiver 

* * Available wI serial repeater circuit and voltage inverter. 

SERIAL ASCII RECEIVERS & TRANSMITTERS 
FOR REMOTE DISPLAYS. CONTROLS & TELEMETRY *RS422 NOW AVAILABLE 

EIA RS232C 
SERIAL ASCII 
DATA SOURCE 

COMPUTER 
PROCESS CONTROLLER 

820 TRANSM ITTER 
ETC. 

CURRENT lOOP 
SERIAL ASCII 
DATA SOURCE 

COMPUTER 
PROCESS CONTROLLER 

820 TRANSM lITER 
ETC. 

TYPICAL MULTILOCATION LAYOUTS 

ISHUT1JOWN VRLVE 21 
I 8 8·12V(+) 

1820 RECEIVER 7 COMM. RETUR 
1 8-12V(-) 

RS232 3T 6~ 2T 

19Y30l1 
I 

1820 RECEIVER 

8 8·12V(+) 

7 RETURN(-) 

I LOOP(+) 51 4T 
) 

N 

OPEN R9-B 

} TO OTHER 

;:::==~~==:::;-_ LOCATIONS 

SEE NEXT PAGE 
FOR ADDITIONAL 
INFORMATION 

)' } TO OTHER 
LOCATIONS 
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2450 DISPLAYS, READOUTS, & CRTs 2450 

GENERATING PART NUMBERS 

820C-XX-X-X-X 

~~:~AR 2.0, "PART ~ T ~:~:~~~BES 
NO'S & DESCRIPTION" Y 2 W/16 STROBES 
FOR DASH NO. (PAR 
2.1 FOR TRANSMITTER) DIGIT HT. DRIVEN 

POWERREQ'D 
5V REGULATED 
8-12V UNREG'D & FILT'D 

5 
8 

USER DATA FOR 820C-X SERIAL DATA TRANSMITIER 
1.00 GENERAL 

1 1" 
2 2",3" & 5'k" 

The Info-Lite 82QC Transmitter is a microprocess.or based parallel to serial converter primarily intended tor 
driving remote display receivers. The output of the 820C IS a serial ASCII coded data stream at RS232, RS422 or 
current loop levels. I,t may be user~etto data rates over the range of 110tC?4800 baud. The.inputtothe transmitter is 
six bits of data a~d sixteen strobe lines. Thetransmitter, therefore, can,drlve sixteen numen~or A/N characters or, for 
annunciators, OIntyw six (6 x 16) indicators. For an~uncjator applications; the 32 bits are Inverted (32). 

2.0 SPECIFICATIONS 

2.1 PART NUMBERS AND DESCRIPTION 
820C-3 RS232 (±8-12Vpower) 
820C-38 RS232 (±8-12Vpower) 
820C-4 Current loop 
82QC· 11 RS422 

2.2 OUTPUT LEVELS, SERIAL DATA 
Current loop output: 15 to 60 rna. depending on external supplied voltage and impedance. 

20 rna. recommended 
EIA outputs: RS232 levels i.e.: ± 6 volts nominal 

RS422 levels i.e.: ± 5 volts nominal 

2.2.1 OUTPUT LEVElS OF INPUT STROBES 
Sixteen active low signals, 4 rna. sink atO.4 volts max., 0.4 rna. sourceat2. 7 volts min. Strobe timing: 60 

microseconds width and spacing, nominal. Data setup time: 5 microseconds minimum. 

2.3 INPUT LEVELS 
Data: Six ASCII coded signals, 0.5 rna. sink at 1.0 volts max., 0.1 rna. source at 4 

volts min. 

2.4 DATA FORMAT, OUTPUT 
Serial output data ASCII coded; seven bit ASCII, one stop, even parity. 

2.4.1 MESSAGE FORMAT 
First character = SO~ (~EX 01); Second character = < A > most significant address digit, fixed at 0; 

Thirdcharacter = <A> leastslgmficantaddress digit, fixed atO; Fourth character = < D> first numeric or alpha 
displayed character; Fifth to nineteenth character = second thru sixteenth Inputted characters; Last charac
ter""CR (HEXOD). 

2.4.2 TRANSMISSION LIMITS 
Current loop systems: 20 mao nominal_curren! loop systems can be designed with cable lengths up to 

several thousand feet and exhibit excellent nOise Immunity at low to medium data rates. Normal twisted pair cable 
of 24 AWG su~ices for most applications. Ultimate distances attainable are a function or cable capacitance, data 
rate, and ambient electrical noise. 

EIA RS422 offers high noise immunity <md data rates with the use of long lines, as well as multi-dropping 
of data (32 receivers, max.) 

. ElA R.S232 systems: RS232 is generally limited to distances of 25 feet. Distances beyond this are possi
ble usmg speCial Io-~ap data cable. RS232 is not recomme.nded where high electrical noise IS a factor. RS232 
systems do not provide any.ele~trical isolation between deVices and problems with differential voltage between 
devices adds to the poor nOise Immunity. 

2.4.3 MESSAGElENGTHS 
Fixed message consists of 16 inputted characters in message. 

2.5 OAlA FORMAT, INPUT 
Six bits, multiplexed. These correspond to 64 displayable characters from HEX 20 to HEX 5F inclusive, 

and represent one alpha case, numerics and certain symbols. They correspond to 96 discreet (max) indicators. 

2.6 ADDRESS 
The address is fixed at 00. All receivers must be set to respond to this address. 

2.7 BAUD RATE SElECTION 
Determined by the Dip switch on the board. 

3.0 POWER 
8 to 12 VDC at 100 rna (and -8 to -12 VDC at 10 rna for RS232 without voltage inverter option), 

filtered, unregulated. 

3. I CONNECTIONS, POWER AND SERIAL DAlA 
All signals appear on a screw type terminal strip (see schematic). 

3.2 DATA/STROBE 
All inputs appear on three, 16 Pin-Dip sockets; J11/0 the 6 bit binary; J2 and J3 1/0 the 16 strobes (see 

schematic). 

4.0 THEORY OF OPERATION 
The 820C transmitter consists of a single chip microprocessor and three support chips. One of these chips 

provides electrical isolation from the current loop or RS422 output, another chip expands the microprocessor's 
outputs to provide address strobes, and the third chip provides buffering and enhanced noise immunity on the six 
bit input..This input buffer wi II allow the use of ~iodeson switch inputs for those applications where the input is an 
array of up to 96 physical switches (16 x 6 matnx). An optional fourth ch ip provides an inversion of the input voltage 
for RS232 transmission (powered by +8 to + 12Vonly). 

Incoming data is recei\led as 16, 6 bit characters, via the aformentioned butfer. The processor does a 
software contact debounce and reads and,stores the incoming data stream. The processor sends the debounced 
data in a serial manner starting with the most significant ,digit, i.e., left justified. 

Data is inputted when the individual strobe lines are brought lowto allow transfer to data from the external 
switches or gates. 

The transmitter determines the baud rate of the outgoing data stream by reading the first 3 switches of the 
dipswitch on the board. At all data rates, a minimum intermessage gap of 4 milleseconds exists. 

USER DATA FOR SERIAL 
RECEIVERS & XMITTERS 

820C-X SERIAL ASCII RECEIVER TO NUMERIC READOUT SCHEMATIC(UPT016 DIGITS) 

DIGlT1 DIGIT2 DIGIT 3 

aaa 
..J 

"'H++-f+ 
I- ~ >H+H++- ;>-l--t+H-l------

.... mco 
!::ii 

8 1413 9 12 

USER DATA FOR 820C-X SERIAL DATA RECEIVER 
1.0 GENERAL 

The Info-Ute 820C-R Recei\ler is a microprocessor based serial to parallel converter primarily intended 
fordrivingremote display decoders. The inputtothe 820C-X isa serial ASCII coded data stream at RS232, RS422 
or current loop levels. The 820C-1X, -2 and -9 automatically adapt to incoming data ratesoverthe range of 100 to 
1200 baud. Optionally the 820C-5X, ·6-10 are supplied with a 01 P switch which will allow operation between 
1200 and4800 baud. In addition, a six position DIP switch allows selective addressing of upto sixty-four separate 
receivers on one data link. The output of the receiver is six bits of data and sixteen strobe lines. Each receiver, 
therefore, can drive either sixteen numeric or alphanumeriC displays or up to 96 annunciator points. 

2.0 PART NUMBERS AND DESCRIPTION 
820C~1 RS232 at 110-1200 baud. 
820C-1A RS232 at 110-1200 baud with RS232 repeater circuit. 
820C-18 RS232 at 110-1200 baud with RS232 repeater circuit and voltage inverter for repeater. 
820C-2 Current loop at 110-1200 baud. 
820C-5 RS232 at 1200-4800 baud. 
820C-5A RS232 at 1200·4800 baud with RS232 repeater circuit. 
820C-5B RS232 at 1200-4800 baud with RS232 repeater circuit and voltage inverter for repeater. 
820C-6 Current loop at 1200-4800 baud. 
820C-9 RS422 at 110-1200 baud. 
820C-10 RS422 at 1200-4800 baud. 

3.0 SPECIFICATIONS 

3.1 INPUTlEVELS 
Current loop output: 15 to 100 rna, without adjustment; 2.0V drop, typical; 20 ma recommended. EIA 

Input: RS232 levels I.E. ± 12 volts nominal. 

3.2 OUTPUTlEVELS 
DATA: Six ASCII coded signals; 10 rna. sink at 1.0 volts max; 0.4 mao source at 2.4 volts min. 
STROBES: Sixteen active low signals, 4 mao sink at 0.4volts max., 0.4 rna. source at 2.7 volts min. 
STROBE TIMING: 60 microseconds width and spacing, nominal. 
DATA SETUP TIME: 5 microseconds minimum. 

3.3 DATA FORMAT, INPUT 
Serial input data 7 bit ASCII coded, one or two stop bits (2 stop bits reg'd for 4800 baud), even parity. 

Intermessage Gap: 4 milleseconds, min. If this is not possible HEX FF followed by HEX 00 as a Gap may be 
transmitted. 

3.3.1 MESSAGE FORMAT 
First character = SOH (Hex OIl; Second character = < A > Most Significant address digit; Third characte

r = <A> Least significant address digit; Fourth character = < D > Most significant numeric on alpha displayed 
character; Fifth to Ninteenth character""Second thru sixteenth displayed characters; Fourth thru twentienth 
character = CR (HEX 00) 

3.3.2 MESSAGE LENGTHS 
Minimum message consists of; (SOH), (A), (CR) and will cause the display to blililk. 
Maximum message consists of 16 display characters in message. 
Nominal messages are left justified and leading zero suppressed. This may be overridden by transmitting 

false zeros (HEX 20, 400r 50) or by not using STROBE DIGIT 1 and transmitting a filler word, other than ASCII zero 
for the most significant digit. 

3.4 DATA FORMAT, OUTPUT 

Six bits, multiplexed. These correspond to 64 displayable characters from Hex 20 to Hex SF inclusive, 
and represent one alpha case, numerics and certain symbols. 

3.5 ADDRESS SELECTION 
Each receiver may be set toone of 64 different addresses from 00 to 63. This selection may be made by 

setting the DIP switch on each board to the six bit binary value desired. This feature is intended for use where 
multiple receivers are to be used on one communications link and it is desired to send different messages to each 
one. 

4.0 PHYSICAL 
(Size, Power Requirements. Input and Output Connections) See Outline Drawing No. A820C-IX and 

Schematic No. B820C-X. 

INPUT CONNECTIONS, 
See Schematic No. 8820C-X. 

5.0 THEORY OF OPERATION 
The 820C-X Receiver consists of a single chip microprocessor and one ortwo support chips. Forthe -2 and 

-6 receivers, one ofthese chips (lC5) provides electrical isolation from the current loop input. For the -9X and -lD, 
one chip (lC6) provides buffering for the RS422 signal. The other chip expands the microprocessor's output to 
provide the address strobes. 

I ncom ing data is received either as current loop, via the aforementioned isolator, thru the RS422 buffer, 
or via the RS232 input network. The processor reads and stores the incoming data stream. If the transmitted 
address code agrees with the address set into the DIP switch, the stored message is sent to the displays in a 
sequential manner starting with the most significant digit, i.e., left justified. If the incoming message contains 
more than 16 display characters, exhibits any parity errors, or contains any "illegal" words, the stored message is 
not outputted. The next error free message, properly addressed will be displayed: 

Forthe units with 110-1200 baud (-IX, -2 and -9X), the receiverdetermmes the baud rate of the incom
ing data stream by measuri ng the width of the start bit on the first character in the message, which must be" Start of 
Header" (HEX OIl. The higher baud units, (5X, -6 and -10), utilize hardware for baud selection. 

COPYRIGHT 1989 BY INFO-UTE CORPORATION 
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2450 DISPLAYS, READOUTS, & CRTs 2450 

LIGHTED INDICATORS 
TH 
INFO-LITE CORPORATION AND ANNUNCIATORS 

FIXED 
LEGEND 
TYPE 

u.S. PAT #3,703,720 

RELEGENDABLE 
TYPE 

u.S. PAT #3,703,720 

74000 SERIES 
CUSTOM UNITS 

ANNUNCIATORS • STATUS DISPLAYS • BACK 
LIGHTED INDICATORS PANElS. MAP/FLOW DIS
PLAYS • DEAD FRONT PANELS 

Any group of messages/ symbols can be 
displayed in any combination of colors 
• Construction is modular 
• Front panel graphics are back lighted using 

lEDS - STD MFB T1 % lamps also available 
• Units are supplied in an attractive package 

with bezel and "Black-Out" front panel, ready 
to snap into rectangular panel cutout 

• Lamp common reduces installation time 
• Serviced from the front 
• Lamp drivers and special logic available 

For applications where the legend or graphics 
must be able to be changed 
• Same features as the FIXED LEGEND TYPE 
• Can be supplied with photographic film 

legend 
• Relegendable from front 
• Six standard color filters 
• Twenty-three standard units with from 2 to 48 

indicator modules 
• Special assemblies available 

Dio-Rey's back lighted displays are now avail
able with either LEOs and/ or incandescent light 
sources. They provide design flexibility and at
tractive appearance usually associated with ex
pensive custom units. Dio-Rey allows you to 
choose the size, shape, color, legend and inten
sity combination that will meet your require
ments. Color filters, special legends and masks 
are supplied to meet customer specifications. 
As well as having a standard line, we have sup
plied a wide range of hardware designed to meet 
special requirements. Contact us to discuss your 
specific needs. 
FEATURES 
• Available with standard LEO and/ or 

incandescent light source 
• Sizes range from several square inches to 

square yards 
• Fixed legends may be screened in one or 

more colors 
• Can be supplied to endure severe environ

ments (NEM4 or MIL-E-5400 and MIL-STD-202l 
• Special units with any group of messages/ 

symbols may be displayed in any combination 
of colors 

• Units are supplied in an attractive package 
with bezel 

• Front panel options include: "black out," 
clear, high efficiency red, amber or green. 
Lampdrivers/flashers and annunciator logic 
is available 

Units shown include status displays for power generating station & military fire control system. Many • All incandescent lamps are socket mounted to ease servicing other configurations have been supplied for applications such as: Industrial process control, security 
systems, automated machine control, chemical/petroleum/textile flow indicators, steel/aluminum • Termination options include: terminal block, 
plant condition displays, banking system displays, medical instrument displays, communication net- header, connector-harness, taper pin and 
work indicators and data processing/ computer system communication. solder terminal 
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Abbreviations/Acronyms 

........... A·1404, B'1090, C'1119 0'1156 
AC Power Supplies, Product 

Selection Guide ............................ 0·2156 
ASCII Code ..................................... 0'1080 
Batteries, Product Selection Guide .... 0'1447 
Batteries & Fuel Cells, 

Characteristics ............................. 001450 
Cabinets, Enclosures, Racks & Chassis, 

Product Selection Guide ................ C·1003 
Capacitors, Basic Formulas ............... A·1093 
Capacitors, Miniglossary ................. A'l 066 
Capacitors, Product Selection Guide .A·1002 
Coils, Chokes, Inductors, 

Product Selection Guide ................ A·1197 
Conductors, Maximum Current Capacity 

of Copper & Aluminum ... A.2272, C'1316 
Connectors, Miniglossary ................ C'12 71 
Connectors, Terminals & Sockets, 

Product Selection Guide ................ C·1127 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide ............................. A·1339 

DC Power Supplies, Product 
Selection Guide ............................ 0·1537 

Delay Lines, Product Selection 
Guide ............................................ A·1503 

Dielectrics, Thermal Conductivity ..... B.1916 
Discrete Semiconductors, Product 

Selection Guide ............................. A-2154 
Displays, Readouts, & CRTs, 

Product Selection Guide ................ B-1 041 
EBCDIC Code ................................. 0'1086 
Encapsulation, Miniglossary .............. C·1124 
Fans, Blowers, Cooling Equipment, & 

Heat Exchangers, Product 
Selection Guide ............................. C·1631 

Fiber OpticS, Miniglossary ................ B.111815 
Fiber Optics, Product 

Selection Guide ............................. B.1204 
Filters, Power, Product 

Selection Guide ............................. A·1642 
Filters, Signal, Product 

Selection Guide ............................ A.1683 
IC Master ........................................ A·1740 
Instruments, Test & Measuring, 

Product Selection Guide ................ 0-1210 
Interconnection Systems, Product 

Selection Guide ............................. C·1702 
Keyboards & Keypads, Product 

Selection Guide ............................. B·1854 
Lamps, Lights, & Indicators, Product 

Selection Guide ............................. B·1126 
Logofinder & Trademark Directories ... C'90 1 
Microwave Components, Product 

Selection Guide ............................. A·1776 

Military Qualified Products List.. ........ B'l 002 
Motors, Drives, & Rotating Components, 

Product Selection Guide ............... B'1221 
Opto Semiconductors, Miniglossary 

................................................... A.2169 
Oscilloscopes, Product 

Selection Guide ............................. 0·1426 
Panel Hardware, Product 

Selection Guide ............................. C·1583 
Panel Meters, Analog & Digital, Product 

Selection Guide ............................. 0·1376 
Potentiometers, Trimmers, Controls, & 

Rheostats, Product 
Selection Guide ............................. A·20 7 8 

Power Supplies, Miniglossary 
...................................... A.2276, 001541 

Power Supplies, AC, Product 
Selection Guide ............................. 0·2156 

Power Supplies, DC, Product 
Selection Guide ............................. 0·1537 

Protective Components (Fuses, 
Circuit Breakers, etc.), 
Product Selection Guide ................ B·1351 

Relay Contact Forms ....................... B·1450 
Relays, Electromechanical, 

Miniglossary ................................. B'1414 
Relays, Product Selection Guide ........ B·1411 
Resistor Color Codes ....................... A·1952 
Resistors, Product Selection Guide ... A·1867 
Servo Components, 

Miniglossary ....... " ............ " .......... B'1266 
SI Units, Basic Guide To, 

.......... A·1434, B'1472, C'1692, 001386 
Solenoids, Product Selection Guide ... B·1655 
Switches, Product Selection Guide .... B·1673 
Symbols-International Authorities 

......... A·1454, B.1064, C.1104, 0.1166 
Thermal Components, Product 

Selection Guide .. : .......................... B·1886 
Thermal Conductivity of Dielectrics 

at Room Temperature ................... B·1916 
Thyristors/High Power Diodes, 

Miniglossary .......................... , ...... A·2211 
Timers, Miniglossary ......... B.1492, 0.1140 
Trademark & Logofinder Directories ... C·901 
Transducers & Encoders, Product 

Selection Guide ............................. B'19 28 
Transformers, Product 

Selection Guide ................... " ........ A·2215 
Voltage Drop Nomograph 

......... A.2262, C.1469, C.1960 0'1718 
Wire & Cable, Product 

Selection Guide ............ , ....... " ....... C·1755 
Wire Gauges-Diameter, Area, 

Copper Weight.. ............ C·1343, C·1759 
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Intelligent LCD Modules 

Manydot matrix arrays with alllC's on board. EL and LED 
backlight options and wide temperature range available. 
U.S.-based engineering, economic pricing, and distributor 
stocking. 

OPCOA® LED Lamps & Displays 
Single and bi-color lamps 

are 100% electrical tested 
and designed for more than 
100,000 hours' service. 
Used in automotive, indus
trial, appliance, and military 
applications. Plus a broad 
line of single and multi, 
seven segment and alpha
numeric displays for auto
motive, industrial, appliance, 
and military markets. 

Pinlite® Incandescent Displays 
Digital and alpha-numeric 

incandescent displays fre
quently specified for Civil and 
military aircraft instrumenta
tion. They offer long life, fast 
response, low voltage, vib
ration resistance, 9,000 
ft.llambert minimum bright
ness, 1200 viewing angle, 
patented filament arrange
ment, and direct compatibil
ity with standard TTL driving 
networks and multiplex 
circuits. 

0438 LCD Modules 
Custom fonts up to 32 

segments available in 
standard 0438 LCD 
modules. Complete with 
serial driver, display, 
PCB, connector, and 
bezel. Self-contained, 
compact LCD assem
blies with backlighting and wide temperature operation in
cluding bar graphs, pictorial annunciators, and indicators. 

Custom Display Assemblies 
One stop shopping for 

custom display assemblies 
of all types, including incan
descent, LED, or LCD digits, 
Display Modules, and asso
ciated electronics. For con
sumer, industrial, and 
military applications. 

EEM1989 For manufacturers' sales offices, see yellow pages 
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Power your displays 
DC-DC converters for Gas Discharge Displays up to 25W 

Convert low DC line voltage to 
the higher voltage levels 
required to activate multi-
segment plasma gas dis-
charge displays (including bar 
graphs). ERG Converters 
eliminate need for 200-2S0V 
DC line. 

E9DD 

Match our converter 
to your display 
Use this handy chart to find the 
right ERG converter for your gas 
discharge display application. Re-
member, this is just a guideline. 
Consult the factory if your appli-
cation requires a series or part 
number other than shown below! 
Ask about our expanded Cross 
Reference Index for gas dis-
charge displays. 

General Specifications 
ERG 
Converter 
Series Input Output 
E700U 5,9,12,15 Up to 3W 

v DC unregulated 
standard (e.g. 200 V DC 
(to 48 (u 15 rna) 
available) 

E700R 5,9,12,15 Up to 3W 
(Regulated) VDC regulated 

standard (e.g. 200 V DC 
(to 48 (0 15 rna) 
available) 

E500' 5,9,12,15 Up to 3W 
V DC unregulated 
standard (e.g. 200 V DC 
(to 48 ((I 15 mal 
available) 

E1600 5,9,12,15 Up to 6W 
V DC unregulated 
standard (e.g. 250 V DC 
(to 48 (a 24 rna) 
available) 

E900 5,12,15 Up to 12W tolal, 
V DC With single or dual 
standard outputs, unregulated; 
(to 48 (e.g. Single: 250V DC 
available) (0 30 rna 

Dual: 250V DC (a 30 ma 
and -16V DC (a up to 
200 ma to power the 
drive electronics in many 
applications using the 
Burroughs SELF-SCAN" 
arlEE" ARGUS displays) 

E1200 12,15 Up to 25W 
V DC unregulated 
standard (e.g. 250V DC 
(others to (a 100 mal 
your spec) 

Size 
1.1" (27.94 mm) x 
1.2" (30.48 mm) x 
.91" (23.11 mm) max. 
high 

1.43" (36.32 mm) x 
1.5" (38.10 mm) x 
1.03" (26.16 mm) max. 
high 

1.00" (25.40 mm) x 
1.38" (35.05 mm) x 
0.70" (17.78 mm) high 

1.30" (33.02 mm) x 
1.88" (47.75 mm) x 
0.82" (20.83 mm) high 

2" (50.80 mm) x 
2.5" (63.50 mm) x 
.98" (24.9 mm) high 

2" (50.80 mm) x 
2.5" (63.50 mm) x 
1.19" (30.23 mm) 
high 

Made in U,S.A, 

Weight Package 
30 gms. Plastic 

40 gms. Plastic 

20 gms. Plastic 

44 gms. Plastic 

122 gms. Alumir.um 

185 gms. Aluminum 

~For high-volume requirements, E500 delivers same performance as E700 at significantly lower unit cost! 
Mounting: P.C. board standard 
Encapsulation: All ERG converters are fully encapsulated 
Isolation (in/out): 600V RMS (60 Hz. breakdown for 1 min.) standard 
Temperature: 0-700 C. standard. Wider ranges available. 85° C. case max. 25~ C. temp. rise typical for E1200 

All converters below are 12V DC input; other input voltages available. 

Mfr. Mlr.'s Part # ERG Part # Mlr. Mlr.'s Pari # ERG Pari # 

BABCOCK SP·101 E712·215U CHERRY W·750·2052 E1612·1.835S 
BABCOCK HB·332 E712·215U CHERRY W07·1007 E1612·1.835S 
BABCOCK Dp·0216·C1 E1612·1.8540S DALE PD'06D040 E512·215U 
BABCOCK Dp·16G101·C1 E912·1.8545S DALE PD-16A040 E512·215U 
BABCOCK DP·0840·Cl E1212·1.85130 DALE PD-32A025 E512·215U 
BURROUGHS SSD1000·0030/39 E912-2.S30S DALE APD·32A025 EI612·2.520S 
BURROUGHS S II0120A0030/39 E1212·2.5100 FUJITSU FPN060DRUD E1212·1.510S 
BURROUGHS S110140A·0030/39 E1612·2.520S FUJITSU FPC4012NRPL E912·1.5560S 
BURROUGHS SII-1240PD E1212·2.5100 FUJITSU FPN020DRUD E1612·1.535S 
BURROUGHS BG16101·2 E712-2.512U lEE MAX I 32(16X2) (0) EI612·1.535S 
BURROUGHS BAF06770 E712·215U lEE MAXI 128(32X4) (0) E912·1.566S 
CHERRY W416·1051 E1612·1.835S lEE MINI 480(40X12)(0) E1212·1.3185 
CHERRY W420·1052 E1612·1,835S PCPC RU·32-8RD10(32X8) E1212·2.5100 
CHERRY W424·1053 E1612·1.835S PCPC PC1705·25664DC E1212·1.85130 
CHERRY W416-1054 E1612·1.835S THOMSON TH 7606 ............ ........ E1212·1.00160 
CHERRY W420·1055 E1612·1.835S NEEDS BOTH. .. ... E1212·1.00160 
CHERRY W424·1058 E1612·1.835S THORN EMI P157/03-MI ............... E912·2.732S 

All specifications subject to change without notice. 

Tell us about your display power needs 

8-1076 

• Custom DeSigns 
• Variations for multi-segment, bar 

graph and dot matrix gas discharge 
and vacuum fluorescent displays 

• Inputs from SV DC to 48V DC 
(your choice) 

• Outputs from SV DC to 1,SOOV DC 
(your choice) 

• Single and dual outputs 
(up to 2SW total) 

• Regulated and unregulated 
• Center tap (± voltages) 

For manufacturers' sales offices, see yellow pages EEM 1989 
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from low DC voltage 
DC-DC converters for Vacuum Fluorescent Displays up to 12W 

No need for "special" multiple 
output power supplies. ERG 
converters produce both anode and 
filament voltages for VF displays 
up to 12W. Compatible with all 
major VF display makes. Mount 
on your PC board as needed, 
where needed. 

Match our converter 
to your VF display 
Use this handy chart to find the 
right ERG converter for your VF 
display application. Remember, 
this is just a guideline, Consult 
the factory if your application 
requires a series or part number 
other than shown! Ask about our 
expanded Cross Reference 
Index for vacuum fluorescent 
displays, 

Also see our pages in EEM, Sec. 4000, 
Power Supplies DC. 

To expedite smaller orders (up to $250) 
we welcome credit card purchases. 

~_-~1.!1 1 ___ ~~~ 

c Copynght 1985 Endicott Research Group. Inc 

General Specifications 
ERG 
Converter 
Series Input Output Size Weight Package 

E700 VF 5.12V DC DC Anode voltage and 1.1"(27.94mm) x 30 gms. Plastic 
upto3W (other inputs Center tap (AC) 1.2" (30.48 mm) x 

available.) filament voltage. .91" (23.11 mm) high 

E800VF 5, 12V DC Up to 6W max. 1.43" (36.32 mm) x 40 gms. Plastic 
upto 6W (other inputs 1.50" (38.10 mm) x 

available.) 1.03" (26.16 mm) high 

E900 VF 5, 12V DC Up to 12W max. 2" (50.80 mm) x 122 gms. Aluminum 
upto l2W (other inputs (to 7.SW max. with 2.S" (63.S0 mm) x 

available.) 5V DC input) .98" (24.9 mm) high 

~~~an~~~~~tion: P.C. board standard 
All ERG converters are fully encapsulated 

Isolation (in/oul): 300V RMS (60 Hz. breakdown for 1 min.) standard 
Temperature: 0-70' C. standard. Wider ranges available. 85' C. case max. 

All converters below are 12V DC input; other input voltages available. 

Mlr. Mlr.'. ParI # ERG Parl# Mlr. Mlr.'. ParI # ERG Part # 

FUTABA 16-SY-03Z E7l2-.24VS.S NORITAKE DC40125A E9l2-.S0l00V7.S 
FUTABA S-LY-01ZL E712-.2SV3.0 NORITAKE DM2SSXS4A E9l2-.BOSOV7.2 
FUTABA 1S-MY-01ZL E7l2-.31VS.2 NORITAKE DM12SX12SD E9l2-.BOSOV4.0 
FUTABA 32-SD-43Z E7l2-.30V7.3 NORITAKE DMS4XS4B E9l2-. 744SV4.3 
FUTABA 14-LD-01Z E7l2-.3l VS.S NORITAKE DC44006SA E9l2-.60VS.S 
FUTABA 2S-8D-01Z E712-.30VS.4 NORITAKE DC44004SA E9l2-.60V9.2 
FUTA8A 1S-MD-02Z E712-.32VS.l NORITAKE DC4002SB2 ES12-.SSV9.0 
FUTABA lS-LD-01Z E712-.47V7.5 NORITAKE DC409A2 E712-.SSV9.7 
NEC FIP328SX E712-.4SVS.8 NORITAKE DC209A2 E712-.3SVS.5 
NEC FIP32A9X E712-.4SVS.S NORITAKE DC20SA2 E712-.42VS.7 
NEC FIP40ASX E712-.45V8.9 NORITAKE DC1S9A2A E712-.42V4.B 
NEC FIP80A5X E712-.4SV9.0 NORITAKE FG206A2 E712-.35VS 
NEC FIP14A8T E712-.135V1. 7 NORITAKE FG166A2 E712-.3SVS.3 
NEC FIP16B11X E712-.35VS.3 NORITAKE FG326A2 E712-.45VS.S 
NEC FIP16B13R E712-.47V7.2 NORITAKE FG10B8l E7l2-.2SV4.S 

All specifications subject to change without notice. 

Ask about our quadruple output DC-DC converters, capable of powering two dissimilar vacuum 
fluorescent displays! 

Endicott Research Group. Inc. 
2601 Wayne Street, PO. Box 269, Endicott, NY 13760 
607-754-9187 FAX 607-754-9255 TWX 510-252-0155 

EEM 1989 For manufacturers' sales offices, see yellow pages 8-1077 
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E¥CEl EXCELIX LCD a Technology International Cor . 

Numeric Displays Alphanumeric Displays 

3150 

3252 
6200 

8200 

3250 

3313 

8300 
4300 

4320 

3401 

3450 

4400 

4451 

4455 

5400 

3451 

3501 

3551 

3555 

3557 

4500 

4500 (M3) 

6500 

8500 
3452 

3751 

4700 

4707 

5700 
6700 

31030 

31051 

41000 
41051 

0.181 
0.200 

0.236 

0.255 

0.300 

0.315 

0.350 

0.400 

0.433 

0.500 

0.531 

0.700 

1.000 

OD·DD 
D.D: U.U 

3'12 digits. duplex 
3% digits, duplex 

6 digits, duplex 

8 digits, M/E. triplex 

3V2 digits, dimct 

S.I.L. Elastomer 0.808 x 0.520 

S.I.L. Elastomer 0.808 x 0.520 

O.I.L. 1.500 x 0.600 

S.I.L. Elastomer 2.090 x 0.690 

O.I.L. 0.808 x 0.509 
3 digits, 5 triangles, 

triplex 
D.I.L. 1200 x 1.000 

8 digits, triplex D.I.L. 2.750 x 1.100 
4 digits,S, bell, direct O.I.L. 

4 digits, direct D.I.L. 

3V, digits, direct S.I.L. 

31f2 digits, duplex 

4 digits, AM, PM, S, 
bell, direct 

41/2 digits. overMrange, 
direct 

S.I.L. 

D.I.L. 

O.I.L. 

4'12 digits. Lobat, direct D.I.L. 

5 digits, direct D.I.L. 

3'12 digits. direct O.I.L. 
3V, digits. direct S.I.L. 

3'12 digi~s, over-range, 0.1.1.. 
direct 

3'h digits, Lobat, direct O.I.L. 

3V, digits, AM, PM, bell, O.I.L. 
direct 

4 digits, direct 

4 digits, triplex 

O.I.L. 

D.I.L. 

6 digits. direct D.I.L. 

8 digits, direct D.I.L. 

3'12 digits. AM, PM, AL, D.I.L. 
bell, direct 

1.457 x 0.709 

2.000 x 0.900 

2.500 x 1.100 

1.960 x 0.950 

1.960 x 0.950 

2.005 x 1.200 

2.000 x 1.200 

2.000 x 1.200 

1.960 x 0.950 

2.000 x 1.200 

2.000 x 1.200 

2.000 x 1.200 

2.000 x 1.200 

2.000 x 1.200 

2.000 x 1.200 

2.750 x 1.200 

3.695 x 1.200 

1.960 x 1.079 

3% digits, over-range, D.I.L. 2.750 x 1.500 
direct 

4 digits, direct 

4 digits. PM, direct 

5 digits, direct 
6 digits. direct 

3 digits. direct 

3% digits, over-range, 
direct 

4 digits, direct 

41f2 digits, over-range, 
direct 

D.I.L. 2.750xl.500 

5.1.1.. Elastomer 3.250 x 1.250 

D.I.L 3.200x 1.500 
D.I.L. 3.695 x 1.500 

O.I.L. 

D.I.L. 

01.L. 
D.I.L. 

3.695 x 1.800 

3.695 x 1.800 

3.695 x 1.800 

4.000 x 1.800 

Bar Graph Displays 

0520 
0620 
0320 
01420 

0.156 
0.230 
0.300 
1.400 

11111111111111111111111111111111 

11111111111111111111111111111111 

32 bars x 2 lines, direct 
9 bars x 2 lines, direct 
9 bars x 2 lines, direct 
20 bars x 1 line, direct 

Elastomer 
D.I.L. 
D.I.L. 
S.I.L. 

2.750 x 1.200 
1.900xl.100 
3.100 x 1.300 
5.300 x 1.900 

12540 

16540 

11040 1.000 

8 craracters, triplex 0.1.1.. 

12 characters, triplex D.I.L. 

16 characters, triplex D.I.L. 

1 character, direct S.I.L. Elastomer 

Light Valves 

LVOOl 

LV002 

LV003 

0.375 x 0.375 1 square, direct 

1.800 x 0.700 2 triangles, direct 

1.800 x 0.700 1 rectangle, direct 

O.I.L. 

O.I.L. 

D.I.L. 

0.500 x 0.700 

2.000 x 1.100 

2.000 x 1.100 

Dot Matrix Display Module 

1610 

1610L 

1610C 

1610CL 

1610CR 

1620-30 

1620-35 

1620-44 

1620-30L 

1620-35L 

1620-44L 

1640 

2020 

2020L 

2020C 

2020CL 

2420 

4020 

16x 1 

16 xl 

16x 1 

16x 1 

16x 1 

16x2 

16x2 

16 x 2 

16 x 2 

16 x 2 

16 x 2 

16 x4 

20x 2 

20 x 2 

20 x 2 

20 x 2 

24 x 2 

40x2 

80x36xl0 

80x36x15 

80x36xl0 

80x36x15 

80x36xl0 

85x30xl0 

85x35xl0 

85x44xl0 

85x30x15 

85x35x15 

85x44x15 

87x60xl0 

116 x 36 x 10 

116x36x15 

116x36xl0 

116x36x15 

116x36xl0 

182 x 36 x 10 

64.3 x 13.8' 3.07 x 5.73 

64.3 x 13.8 307 x 5.73 

64.3 x 13.8 3.07 x 5.73 

64.3 x 13.8 3.07 x 5.73 

64.3 x 13.8 3.07 x5.73 

62.4x16 

62x17.6 

62x17.4 

62.4 x 15.9 

62x17.6 

62 x 17.4 

61.8 x 25.2 

82x18.3 

82 x 18.3 

82 x 18.3 

82 x 18.3 

82 x 18.3 

154x15.3 

2.78 x4.27 

2.96 x4.86 

2.96 x 4.86 

2.78 x 3.27 

2.96 x 4.86 

2.96 x4.86 

2.95x4.15 

3.2 x 4.85 

3.2 x 4.85 

3.2 x 4.85 

3.2 x 4.85 

2.7 x 4.85 

3.2 x 4.85 

li16 

1/16 

1/16 

1/16 

1/16 

1/16 

1/16 

1116 

1/16 

1/16 

1116 

1/16 

1/16 

1116 

1/16 

1/16 

1/16 

1/16 

5-4, Stryker Lane. Hillsborough Industrial Park. Belle Mead, NJ 08502· Tel. (201) 874-4747· FAX. (201) 874-3278· TWX. 9103339588 

8·1078 For manufacturers' sales offices, see yellow pages EEM 1989 
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E¥CEL EXCELtX LCD a Technology International Corp. 
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PERFORMANCE SPECIFICATIONS 
PARAMETER UNITS MIN. 

Operati ng Voltage V 3 
Operating Frequency Hz 30 
Current" J"A 
Capacitance' pf 
DC Resistance' Mil 20 
Allowable DC Offset mV 
Response Times (25°C) 

Rise to 90% ON ms 
Decay to 10% OFF ms 

Contrast Ratio 
Viewing Angle (at 5V) 
Operating Temp. Range °C -30 
Storage Temp. Range °C -30 
Estimated Life hrs. 

6500 d = 1.25 6700 

5400 d = 1.55 

8:8:8.8.8 ~~ 
!Bmmmn __ , 1 
L _ _ 2000- _100 ~ It 050 

d = 1.55 
.hI.I,1.I1 III 1111111111111_ =rr 

I' 1 I 
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' 100 11 j 

iii 
000 

~~i~ OO-B- 0-00 
~1~-f.·'-mr=nn-'m·LIIII'=!IIILIIII'·I~-f~ j r 

~.---2.750 I .'25 .,ooJ L.650--l1 1---------3.695-------1· 

TYP. MAX. 

5 10 
60 120 
3 10 

3,000 

50 

30 50 
50 100 

20:1 
±75° 

85 
85 

50,000 

ORDERING INFORMATION 

Excelix_~D~-
Part Number 

OPTICAL MODES: 
R Reflective 
T Transmissive 
S Transflective 
o No Polarizer 

PRINTING MODES:---..J 
P Positive Printing 

(dark segments on light 
background) 

N Negative Printing 
(light segments on dark 

background) 
o No Polarizer 

- ~DEVIATION: 
o Standard, Epoxied Pins 

0.100" center-to-center 
1 Snap on Terminal 

0.100" center-to-center 
2 No Pins 

Conductive Pads Up 
3 No Pins 

Conductive Pads Down 

POLARIZERS: 
H Standard 
Q High Humidity' 
o No Polarizer 

• All Segments ON. Specifications are for 3V, digit O.S"DH LCDs. " Q-type polarizer is less bright than H-type. 

5-4, Stryker Lane· Hillsborough Industrial Park' Belle Mead, NJ 08502 • Tel. (201) 874-4747 • FAX. (201) 874-3278 • TWX. 9103339588 
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FUJITSU 

PLASMA DISPLAY UNIT 
FPF8050HFUGA 
(640 x 400 DOT GRAPHIC DISPLAY) 

BLOCK DIAGRAM 

VSYNC~t----; 

HSYNC~+-----; 
Timing 

ClK ~+-----;gener-
DATA ator 
(1 bit) 

B. CONT~t----i 

Control 
logic 

FPF8050 HFUGA 

Oe- Y 
coder driver 

Yo. 

V'OI 

Plasma display panel 
FPF8050H FPG 

ABSOLUTE MAXIMUM RATINGS ENVIRONMENTAL CONDITIONS 

The Fujitsu FPFB050HFUGA plasma display unit 
consists of an AC gas discharge plasma display 
panel with memory function (bi-stable characteris
tic) and its driver circuits. 

Item 
Sustain voltage 1 
Sustain voltage 2 
Write voltage 
Erase voltage 
Logic voltage 

INTERFACE 

Symbol 
Vs 

-Vs 
Vw 
VE 
Vee 

Value Unit Item 
125 V Operating temperature 

-125 V Operating humidity 
180 V Storage temperature 
40 V Storage humidity 

7 V Vibration 
Shock 
Pressure 

Symbol Value Unit 
Top 0-50 °C 
RHop 20-85 % 
T31g -20-70 °C 
RHstg 20-85 % 
V 2 G 
S 40 G 

340-1114 mb 

FEATURES 
Interface signals (TTL-compatible) 

(non-operating) 

• Bright, clear display 
The black-face panel with high brightness gives a 
clear display even in bright places. 

• Easy-to-use CRT interface 
This unit can be connected to all types of systems 
equipped with common CRT interface. 

• Compact panel 
The higher integration of drive and logic circuits 
makes the display compact and thin, resulting in 
a total system that is more compact. 

• No flicker and warp 

Signal 

Display data signal 

Clock signal 

Line synchronous signal 

Frame synchronous signal 

Brightness control signal 

Symbol 

DATA 

ClK 

RSYNC 

VSYNC 

B. CaNT 

The AC memory panel gives an easy to view 
display, without flicker and warp. EXTERIOR DIMENSIONS 

• High reliability 
The unit is reliable because the panel structure 
employs Fujitsu's unique protective film and the 
drive and logic circuits are highly integrated. 

UNIT SPECIFICATIONS 
Display panel- FPFS050HFUGA 
Number of display dots-'- 640x400 dots (256,000 dots) 
Dot pitch-0.33mm (0.013in.)xO.33mm(0.013 in.) 
Dot size - 0.2mm (O.OOS in.) dia. 
Effective display area-132(V) mm (5.197 in.) x 
Dimensions- 211(H) mm (S.307 in.) 
Display color - Neon orange 
Brightness -150 cd/m2 

Contrast ratio - 20: 1 min. 
Visual angle-120o min. 
Weight-Approx. 1. 7kg (with metal fittings) 
Exterior dimensions - See diagram of exterior dimensions 

OPERATION RATINGS (may be changed to improve characteristics) 

lIem Symbol Min. 
Supply voltage 1 for sustain Vs 85 95 
Supply current 1 for sustain (Vs=95V) Is - 75 
Supply voltage 2 for sustain -Vs -85 -95 
Supply current 2 for sustain (-Vs= -95V) -Is - -75 
Supply voltage for writing Vw 150 165 
Supply current for writing (Vw= 165V) Iw - 10 
Supply voltage for erase V, 38 40 
Supply current for erase (V,=40V) I, - 100 
Supply voltage for logic " Vee - 5.0 
SUPPlr current for logic (Vee=5V) lee - 0.35 
Signa input voltage (H-Ievel) V,H 2.4 -
Signal input current (H-Ievel) (V'H=2.75V) l'H - -
Signal input voltage (1:Ievel) V'I - -
Signal input current (l-Ievel) (V" =0.4V) III - -

Note 1: The power source is required to be variable from 80 to 110V DC. 
Note 2: The power source is required to be variable from - 80 to -11 OV DC. 
Note 3: The power source is required to be variable from 150 to 175V DC. 

Typ. 
Note 1 

Note 2 

Note 3 

Max. 
105 
160 

-105 
-160 

175 
20 
42 

150 
5.25 
0.5 

5.25 
20 

0.4 
-16 

Function 
The serial dot data which is input synchronized with the leading edge of the clock signal. 
Dots are lit at logical High and are not lit at logical low. 
The diagram below shows the relation between display data and display dots. 
The input signal which controls the input timing of the display data. 
Dot data is read into the shift register at the leading edge of the signal. 
The number of clock signals during the period HSyNe is 640. 
The input signal which controls the scanning timing of the line-electrode. Address increment to 
select the next line-electrode is done at the trailing edge of each signal. 
The input signal which controls the refresh speed of the screen. The scanning position returns to 
the first line-electrode (home position) at the trailing edge at the VSYNC 
The input signal which controls the screen brightness. 
Brightness is at its maximum at logical H, and is 50% of the maximum at logical l. 

Unit 
V 

rnA 
V 

rnA 
V 

mA 
V 

rnA 
V 
A 
V 
.~A 
V 

rnA 

CONNECTOR PIN ASSIGMENT 
Connector for signal connections 
(FCN-605Q016-G/S) 

Pin No. Signal PinNo. Signal 
1 N.C. 2 
3 N.C. 4 
5 DATA 6 
7 N.C. 8 
9 HSYNC 10 

11 VSYNC 12 
13 B. CaNT 14 
15 ClK 16 

Connector for power supply 
connections (FCN-815P009-TA) 

Pin No. Signal 
1 Vee 
2 GND(l) 
3 -Vs 
4 GND (H) 
5 +Vs 
6 Vw 
7 N.C. 
8 V, 
9 N.C. 

N.C. 
S. GND 
S. GND 
S. GND 
S. GND 
S. GND 
S. GND 
S. GND 

Recommended 
connectors: 
FCN-813J009-A 
housing (attached); 
FCN-813J· T IQ contact 
10r manual use 
(attached); 
FNC·813J-T/R contact 
10r automatic use 

INTERFACE SIGNAL CHART 
Item Min. Typ. Max. Unit 

1 TVSYNC 
A cycle of frame 16.8 25 ms synchronous signal 

2 twv 
Pulse width of frame 2 p.S synchronous signal 

3 tVH Delay time, VSYNc-HsYNC 1 ~s 

4 tHv Delay time, HSYNC-VSYNC 2 ~s 

5 THSYNC 
A cycle of line 40 60 80 ~s synchronous signal 

6 tWH 
Pulse width of line 2 ~s synchronous signal 

7 tHe Delay time, HsyNe-CLK 1 ~s 

8 teH Delay time, ClK-HsyNC 0.5 ~s 

9 TCLK A cycle of clock signal 45 80 110 ns 
10 tWCLK1,2 Pulse width of clock 

signal* 22 40 ns 
11 tSUD Data set up time 20 40 ns 
12 tHD Data hold time 22 40 ns 
Recommended ratIo between tWCLK, and tWCLK2,1.1 

FUJITSU COMPONENT OF AMERICA, INC. 3330 Scott Blvd., Santa Clara, CA 95054-3197' (408) 562-1000' FAX (408) 727-0355 
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LIQUID CRYSTAL DISPLAYS 
.......... 1fI .. C .. 
Division of Standish Industries Inc. 
W7514 Hwy. V • Lake Mills, WI 535S1 
Phone 414/648·231S • Fax 414/648-8696 
Hamlin LCD built their first display in 1972 - and since that time 
has maintained the leading edge position in LCD technology and 
manufacturing methods. That expertise and experience provides 
Hamlin the unique ability to supply custom designed LCOs, in 
quantities from 100 to 100,000, that meet exact 
customer requirements. 

DIRECT DRIVE LCDs 

For detailed product 
information send for the 
Hamlin LCD Catalog. The 
24-page catalog provides 
complete information 
about our standard LCDs 
plus application and 
design recommendations 
for custom LCOs. Also 
included are examples of 
color and backlighted 
techniques, theory of 
operation, and quality 
assurance and test 
standards. 

B.BEB.B .:.. O·C' C' I . f.U:U.U I 

,-, ,-,.,-, ,-, 
Cf. Cf : Cf • C' B.BE8.BEB.8 

MODEL 3900·36S·X20 MODEL 3901·36S·X20 MODEL 3902·36S·X20 ·MODEC3906·36S.X20 MODEL 3918·36S·X20 

111111111111111111111111 

8.8:8.8:8.8 
r--~n~D(!!J!!Jll"'I~ur -n 
B.B:B.B:B.B~ c.. Q'S- Q·O 0·0 0 LI.&;;,; .&;;,;O.O:D.LI 
. """ .. ",.,, ••• 11,", ... ,'"11111 

MODEL 3919·36S·X20 MODEL 3920·36S·X20 MODEL 3922·36S·X20 

Min. Typ. Max. 
Operating Voltage 4 7 1S 
DC Drive Component Allowable 50 
Operating Frequency Range 30 60 100 
Current (all sagments on)* 5 20 
Capacitance (all segments on)* 3000 
DC Resistance (all segments on)* 50 MODEL 393S-36S·X20 MODEL 397S·36S·X20 
Visual Threshold 

10%ON@25°C 2.2 ORDERING INFORMATION 
10%ON@ O°C 2.4 
9O%ON@25°C 3.0 
9O%ON@ O°C 3.2 

PART 
NUMBER DESCRIPTION GLASS SIZE 

Typical Response Tlme* 3900-36S·X20 4.0 digit (.35") 40 contacts 2.00" x 0.90", 0.70" 
(T on and T off) at 25°C Less than 45 ms total 3901-36S·X20 3.S digit (.S") 40 contacts 2.00" x 1.20", 0.90" 
Segment ON (TA = 25°C) 15 20 
Segment OFF (TA = 25°C) 30 60 
Segment ON (TA= O°C) 50 180 
SeQment OFF (T A = 006) 150 320 

Contrast Ratio 20:1 
Op&ratln¥ Temperature Range _201 +85 
Storage emperature Range -55 +85 
Expected Llle 100,000 

. Viewing Angle-From Nonnal ±75°@7V 
±600@6V 
±45°@5V 

* lor a 4 digit (V, W) instrument LCD (3906) 
1 Typical combined ON and OFF times 01: 0.8 sec @ - 20·C 

MULTIPLEX LCDs 
Min. Typ. Max. 

DC Drive 
Componsnt 
Allowable 100 

Operating 
Frsquency Range 30 250 

Current 
Consumption * 3 5 

CaDacltance 1200 
Visual Thrsshold 

3902-36S·X20 3.S digit (.S") 40 contacts 
3906·36S·X20 4.0 digit (.S") 40 contacts 
3918·36S·X20 6.0 digit (.S") 50 contacts 
3919·36S·X20 6.0 digit (.7") 50 contacts 
3920·36S·X20 6.0 digit (1.0") 70 contacts 
3922·36S·X20 8.0 digit (.S") 68 contacts 
393S·36S-X20 2.0 digit (.S") 18 contacts 
397S·36S·X20 Single 32·Bar Graph 35 

contacts 

{-tB.B.B.BI 
•••••••••••••••••••• 
MODEL 4201-36S-X20 

2.00" x 1.20", 0.90" 
2.00" x 1.20", 0.90" 
2.7S" x 1.20", 0.90" 
3.70" x 1.S0", 1.20" 
S.40" x 1.80", 1.S0" 
3.70" x 1.20", 0.90" 
1.20" x 1.20", 0.90" 
4.00" x 1.20",0.90" 

LIST 
PRICE 
16.28 
17.13 
17.13 
17.13 
21.48 
23.40 
48.23 
24.1S 
1S.S0 
31.S9 

10% ON 2.2 
dv/dt -9 MODEL 4285·36S·X20 

Typical Response 
Time * 
Ton @ 25°C 15 
T off @ 25·C 30 
Ton @ 20'C 50 
T off@ O'C 150 

Operating 
Temperature 
Range** -20 80 

Storage 
Temperature 
Range -55 80 

*Test Voltage = 6 Vrms @ 60 Hz 

ORDERING INFORMATION 
PART 

NUMBER DESCRIPTION GLASS SIZE 
4201·36S·X20 4.S digit (.4'144 contacts 2.0" x 1.0S0", 0.9" 
4284-36S·X20 8 Char., S x 7 dot matrix (.3") 2.S" x 0.8", 0.6" 

48contacls 
428S·36S·X20 16 Char., S x 7 dot matrix (.3',) 4.'" x 0.9", 20.'" 

88 contacts 
* * Minimum operating temperaturs is chosen as temperaturs at which one 
update per second is possible. Temperature compensation may be required to 
realize satisfactory operation over entlrs operating temperaturs range. 

LIST 
PRICE 

16.28 
18.95 

22.91 

2450 
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~HITACHI® 

Hitachi America, Ltd. 
Monochrome Liquid Crystal Displays 

Leadership in Technology 
Hitachi has been a pioneer in LCD research and develop
ment ever since the infancy of commercial LCD technol
ogy. Hitachi involvement in LCD technology began in 
1968, with basic research on the electro-optical proper
ties of liquid crystal materials. 

Since then, Hitachi expertise has led to a number of 
important firsts in the LCD industry; 
• The first production TN-FE mode numerical LCDs 

for wristwatch applications. 
• The first LSIs for driving matrix LCDs. 
• The first LCDs for television applications. 
• The first production Super Twist LCD. 
• The first LCDs for use in an automotive instru

ment panel. 
• The first production of large-size full color active 

matrix LCDs. 

LCDs Provide a Number of Key Benefits For 
Your Design 
LCDs have a unique combination of features and benefits 
unmatched by other display technologies. 
Low power requirements' 
Unlike CRT and gas plasma displays, LCDs are 
inherently low power devices. Typically, they exhibit 
power consumption ofless than lOuw/cm', and operate 
with power supply voltages of 8VDC or less. 

As a result, LCDs are ideal for portable or battery
powered applications where power consumption must be 
as low as possible. For those applications powered from 
the AC line, a liquid crystal display can mean a smaller, 
less expensive power supply. 
High readability 
Clearly, one of the most important qualities of any dis
play is that it be easy to read. In this regard, LCDs excel. 

Their flickerless display means improved readability 
with less eye strain and fatigue. And, because of their 
optically passive nature, bright ambient light makes them 
even easier to read. 
Compact packaging 
LCDs are thin, compact, and lightweight. While 
obviously ideal for portable applications, these qualities 
can help make possible the new generation of "small 
footprint" electronics. 
Easy integration into your design 
Because of their simple interfacing and power supply re
quirements, LCDs get your design to market faster, with 
less design cost. 
Highly rugged construction 
LCDs don't rely on fragile glass envelopes or complicated 
structures as do other display technologies. This gives 
them better durability, making your design more reliable. 

Cost-effective design 
Hitachi's LCDs are cost-effective design solutions because 
Hitachi's highly automated manufacturing process results 
in lower prices per unit. Standard interfaces and low pow
er requirements also contribute to more cost-effective 
designs, and help reduce your overall system costs. 

Hitachi Delivers the Right LCD Solution 
for Every Application 
Being the leader in LCD technology, Hitachi offers all 
types of liquid crystal displays. 
Twisted Nematic (TN) 
TN was the first successful LCD technology to be used 
on a far-reaching basis. Its combination of low power 
consumption, low voltage requirements, good visibility 
under bright ambient light, and its compact size and low 
weight gave it many advantages over previous display 
technologies. Even today, the TN LCD continues to 
enjoy widespread use in cost-constrained consumer. 
and commercial applications. 
Super Twisted Nematic (STN) 
STN represents a refinement of basic TN technology. 
A single layer of glass is used, but the twist angle of the 
liquid crystal molecules is greater, allowing improved 
contrast and viewing angle. STN LCDs can often be 
recognized by their characteristic blue coloration. 
Double Super Twisted Nematic (DSTN) 
With their move into high-end applications such as lap
top computers, LCDs continue to remain the preferred 
display technology. DSTN adds an extra color compen
sating liquid crystal glass substrate to provide an almost 
pure black-and-white display with little color tinge. It 
has twice the contrast of STN, and an improved 
viewing angle. 

DSTN typically requires fluorescent backlighting. 
This option adds weight, thickness, power consumption, 
and cost to the module itself, but delivers high brightness 
and high contrast. 
Super Twisted Nematic with Film (Film STN) 
Film STN offers excellent black-and-white image quality 
without the trade-offs associated with DSTN. This LCD 
technology replaces the extra glass layer of DSTN with 
an ultra-thin polymer compensating film. The result is 
improved light transmission which allows the use of a less 
powerful backlight. Comparedwith the DSTN, the new 
Film STN weighs 50% less, reduces thickness by 75%, 
consumes 60% less power, and features a viewing angle 
which is 25% wider. 

The following two pages give you key specifications 
for our graphic, character, and segment LCD modules. 

8-1082 For manufacturers' sales offices, see yellow pages EEM1989 
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@HITACHI® Hitachi America, Ltd. 
Graphic LCD Modules 
Hitachi graphic LCD modules provide clear, detailed 
displays of graphics, symbols, and all types of alphanu
merics. They have resolutions ranging from 240 x 64 to 
1120 x 780, giving you the right display for virtually any 
application. All have built-in drivers, and some models 
even include built-in controllers. Hitachi also has avail
able graphic LCD modules with electroluminescent (EL) 

panel backlight, or cold cathode fluorescent (CCFL) lamp 
backlight. Contact Hitachi for packaging, backlighting, 
and transmission options which let you custom-configure 
LCD modules for your specific application. 

Graphic LCD Modules (without backlight) 

No. of dot External dimensions 

Part No. WxH WxHxT 
(dot) (mm) 

LM200t 240 x64 180 x 75 x 13.8 max. 

LM258X 240 x64 149 x 57 x 13 max. 

LM300XM 240 x 64 180 x 75 x 10.9 max. 

LM221XB 240 x 128 180 x 120 x 13.8 max. 

LM238XB 240 x 128 180 x 120 x 13.8 max. 

LM213XB 256 x 64 184 x 75 x 12 max. 

LM246X 320 x 256 168 x 150 x 13.5 max. 

LM211XB 480 x 64 270 x 82 x 13 max. 

LM215XB 480 x 128 270 x 110 x 11.5 max. 

LM236XB 640 x 200 270 x 149 x 13.5 max. 

LM280XM 640 x 200 270 x 104 x 13 max. 

LM254XP 640 x 200 270 x 150 x 16 max. 

LM755CXGP 640 x 400 270 x 198 x 13.5 max. 

LMG6010XUFR •• 640 x 480 285 x 217 x 7 max. 

LMG6011XUFTlll·· 640 x 480 285 x 217 x 7 max. 

LM268CXP 740 x 540 290 x 214 x 15.5 max. 

EL Backlighted Versions 

No. of dot External dimensions 

Part No. WxH WxHxT 
(dot) Imm) 

LM300XN 240 x 64 180 x 75 x 10.9 max. 

LM313XBN 256 x 64 184 x 75 x 12 max. 

LM315XBN 480 x 128 270 x 110 x 11.5 max. 

LM674XGNR 640 x 200 270 x 154 x 11.3 max, 

LM254XNP 640 x 200 270 x 150 x 16 max. 

LM272CXGNR 640 x 400 270 x 198 x 14 max. 

LMG6011 XUFE •• 640 x 480 285 x 217 x 7 max, 

CCFL Backlighted Versions 

No. of dot External dimensions 

Part No. WxH WxHxT 

(dot) (mm) 

LM384XF 640 x 200 289 x 150 x 30 max. 

LM383XF 640 x 400 292 x 201 x 30 max. 

LM383CXF,R 640 x 400 292 x 201 x 30 max. 

LM296DXF· 640 x 400 292 x 198 x 21.0 max. 

LM298DXF· 640 x 480 285 x 217 x 22.0 max. 

LMG9000ZZZ· 1120 x 780 316x230x31 max, 

'Excluding the backlight 
t Twisted Nematic (TN) 

-Double Super Twisted Nematic (DSTN) 
__ Film Super Twisted Nematic (Film STN) 
1 Transflective Display 
2 Consult factory for final specifications 

Effective viewing Dot size Driving Recommended 
area method power supply 

WxH WxH Voo-VSS VEE-VSS 
Imm) (mm) (Duty) (V) (V) 

132 x 39 0.48 x 0.48 1/32 +5 -5 

117x41 0.44 x 0.44 1/64 +5 - 12 

132 x 39 0.48 x 0.48 1/32 +5 -9 

148 x 75 0.50 x 0.50 1/64 +5 -13.5 

131.95x75 0.50 x 0.50 1/64 +5 - 13.5 

149.6x43 0.51 x 0.51 1/64 +5 -10.5 

142 x 115 0.38 x 0.38 1/128 +5 -20 

240 x 38 0.44 x 0.44 1/64 +5 - 10.5 

242 x 69 0.43 x 0.43 1/64 +5 - 13.5 

239 x 104 0.32 x 0.46 1/100 +5 - 14.5 

236.4 x 78 0.33 x 0.33 1/200 +5 -20.5 

234 x 104 0.32 x 0.46 1/200 +5 - 21.5 

236 x 153.6 0.33 x 0.33 1/200 +5 - 21.5 

216 x 163 0.30 x 0.30 (2) (2) (2) 

216 x 163 0.30 x 0.30 (2) (2) (2) 

241 x 174 0.28 x 0.28 1/270 +5 + 32 

Effective viewing Dot size Driving Recommended 
area method power supply 

WxH WxH Voo-Vss VEE-Vss 
(mm) (mm) (Duty) (V) (V) 

132 x 39 0.48 x 0.48 1132 +5 -9 

149.6 x 43 0.51 x 0.51 1/64 +5 -10.5 

239.5 x 65,5 0.43 x 0.43 1/16 +5 -13.5 

243 x 114 0,34 x 0,34 11100 +5 -150 

234 x 104 0.32 x 0.46 1/200 +5 - 21.5 

236 x 153.6 0.33 x 0.33 1/200 +5 - 21.5 

216 x 163 0.30 x 0,30 (2) (2) (2) 

Effective viewing Dot size Driving Recommended 
area method power supply 

WxH WxH VOO-Vss VEE-VSS 
(mm) (mm) (Duty) (V) (V) 

234 x 104 0,32 x 0,46 1/200 +5 -21.5 

236 x 153.6 0.33 x 0.33 1/200 +5 - 21.5 

236 x 153.6 0.33 x 0.33 1/200 +5 - 21.5 

234 x 150 0.32 x 0.32 1/200 +5 -24.0 

216 x 163 0.30 x 0.30 1/240 +5 + 32 

236 x 166 0,185 x 0,185 1/390 +5 +- 38,0 

Note: All part numbers listed above, unless otherwise noted, are Super Twisted Nematic (STN). 

EEM1989 For manufacturers' sales offices, see yellow pages 

Power 
consump-
tion (tyP.) 

(mW) 

25 

66 

33 

130 

210 

250 

76 

130 

100 

170 

180 

190 

250 

1,330' 

1,330' 

650 

Power 
consump-
tion (typ.) 

(mW) 

33' 

250' 

100' 

250' 

450' 

640' 

1,330' 

Power 
consump-
tion (typ.) 

(mW) 

500' 

1,330' 

730' 

454" 

1,330' 

2,500' 
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Monochrome Liquid Crystal Displays 

Character and Segment LCD Modules 
Hitachi character LCD modules are ideal for general
purpose character display applications where numbers, 
letters, and symbols are presented. These products dis
play 160 types of 5 x 7 dot character fonts, and 32 types 
of 5 x 10 dot character fonts. 

Hitachi's broad line includes character LCD modules 
ranging from 1 to 4 lines in length, up to a maximum of 

Character LCD Modules (without backlight) 

No. of char. External dimensions 

Part No. (Char. x line) WxHxT 

(mm) 

LM054 8" 1 84x44 x 12 max. 

LM015 16 x 1 80 x 36 x 12 max. 

LM568F 16 x 1 122 x 33 x 12 max. 

H2570 16 x 1 80 x 36 x 12 max. 
LM020L2 16 x 1 80 x 36 x 12 max. 

LM070L 20 x 1 105 x 39.0 x 11 max. 

LM038 20 x 1 182 x 35.5 x 13 max. 

LM027 24 x 1 126 x 36 x 12 max. 

H2571 32 x 1 174.5 x 33 x 13.4 max. 

H2572 40 xl 182 x 35.5 x 13 max. 

LM058 40 x 1 290 x 60 x 13 max. 

LM052L2 16 x 2 80 x 36 xllmax. 
LM016L2 16 x 2 84 x44 x 12 max. 

LM016XML' 16 x 2 84 x44 x 12 max. 

LM032L 2 20 x 2 116 x 39 x 13 max. 
LM032XML' 20 x2 116 x 37 x 10.5 max. 

LM060L 24 x 2 116 x 39 x 13 max. 

LM017L 32 x 2 174.5 x 33 x 13.4 max. 

LM107XML' 40 x 2 170 x 30 xl1max. 
LM018L2 40 x2 182 x 35.5 x 13 max. 

LM041 L 16 x 4 87 x 60 x 12 max. 

LM044L 20 x4 98 x 60 x 12 max. 

1 Yellow mode, Super TWisted NematiC (STN). 
2 EL backlight versions available. 

LED Backlighted Versions 

No. of char. External dimensions 
Part No. (Char. x line) WxHxT 

(mm) 

LM087LN 16 x 1 90 x 36 x 14 max. 

LM086ALN 16 x 2 90 x 36 x 14 max. 

LM093LN 16 x 2 90 x 44 x 13.8 max. 

LM091 LN 20 x 2 126 x 39 x 14 max. 

LM092LN 40 x 2 192 x 35.5 x 14 max. 

Segment Display LCD Modules 

No. of char. External dimensions 
Part No. (Char. x line) WxHxT 

(mm) 

LM039 16 x 1 87 x 27.5 x 11 max. 

40 characters. A choice of EL or LED backlighted ver
sions provides clear, highly legible displays. All models 
include built-in drivers and controllers. 

Segment display LCD modules are well-suited for 
cost-effective 7 -segment display applications. These 
products feature a built-in controller and driver, and 
operate from a single 5 volt power supply. 

Effective viewing Character Driving Recommended 
area dimensions method power supply 

WxH WxH VDD-VSS 
(mm) (mm) (Duty) (V) 

61 x 15.8 6.45 x 9.4 1/8 +5 

64.5 x 13.8 3.15x5.5 1/8 +5 

99.0 x 13.0 4.84 x 8.06 1/8 +5 

64.5 x 13.8 3.15 x 7.9 1/11 +5 

64.5x13.8 3.07 x 5.73 1/16 +5 

84.0 x 13.0 3.2 x 5.2 1/8 +5 

154.0 x 15.3 6.7 x9.4 1/8 +5 

100 x 13.8 3.15x7.9 1/11 +5 

132.5 x 14 3.15 x 7.9 1/11 +5 

154.0 x 15.3 3.15 x 7.9 1/11 +5 

245 x19 4.82 x 9.36 1/8 +5 

64.5 x 13.8 2.95 x 3.8 1/16 +5 

61 x 15.8 2.96 x 4.86 1/16 +5 

61 x 15.8 2.96 x 4.86 1/16 +5 

83 x 18.6 3.2 x 4.85 1/16 +5 

83 x 18.6 3.2 x 4.85 1/16 +5 

83 x 18.6 2.7 x 4.85 1/16 +5 

141.19 x 16.75 3.45 x 4.85 1/16 +5 

150.1x15.1 3:2 x4.85 1/16 +5 

154 x 15.3 3.2 x 4.85 1/16 +5 
61.8x25.2 2.95 x 4.15 1/16 +5 

76 x 25.2 2.95 x 4.15 1/16 +5 

Effective viewing Character Driving Recommended 
area dimensions method power supply 

WxH WxH Voo-Vss 
(mm) (mm) (Duty) (V)* 

64.5 x 13.8 3.07 x 6.56 1/16 + 5, (+ 5) 

64.5 x 13.8 2.95 x 3.8 1/16 +5, ( -) 

61.0 x 15.3 2.96 x 4.86 1/16 + 5, (+ 5) 

83 x 18.6 3.2 x 4.85 1/16 + 5, (+ 5) 

154 x 15.3 3.2 x 4.85 1/16 + 5, (+ 5) 

Effective viewing Character Driving Recommended 
area dimensions method power supply 

WxH WxH VOD-VSS 
(mm) (mm) (Duty) (V) 

64.7 x 13.3 2.2 x 6.4 1/4 +5 

Note: All part numbers listed above, unless otherwise noted, are Twisted Nematic (TN). 
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HOMALITE DISPLAY FILTERS AND SPECIFICATIONS 
LOW REFLECTANCE CONTRAST ENHANCEMENT FILTERS 

Product Description 
In designing instruments with LED, 

LCD, CRT, gas discharge, plasma or 
vacuum fluorescent displays, an im
portant design consideration is the 
human engineering factor. 

For optimum contrast and readabil
ity, Homalite™ display filters are avail
able in colors designed to meet re
quirements of a wide variety of dis
plays. Glare is reduced with a low re
flectance surface cast into the material 
-it can't chip or peel. By increasing 
contrast and reducing glare, the dis
play can be read easily and accurately 
under varied lighting conditions. 

Because Homalite materials are 
thermosetting plastics, the display fil
ters are more rigid and resistant to im
pact, heat, abrasion and chemical at
tack than other plastic filters. 

All our filters can be cleaned with 
soap and water, acetone, chlorinated 
and other commercial solvents or com
mon glass cleaning preparations. 

Homalite representatives can pro
vide technical assistance to meet 
your design requirements. Sample 
chips in various colors are available 
upon request. 

INSTRUMENT DISPLAY FILTERS 
Sizes and Forms 

Hamal ite can fabricate display A protective, removable mask-
filters to meet your requirements. ing is available on one or both 
This includes cutting to size, drill- sides of fabricated parts. If mask-
ing holes, milling slots, steps and ing is required, please specify 
beveled edges, etc. Parts can be when ordering. 
si Ikscreened, mirrored or coated If you choose to fabricate your 
for RFIIEMI shielding. See stan- own display filters, you can order 
dard CRT filter sizes. Homalite materials in sheet form 

Homalite materials are available in two sizes: 21" x 31" and 33" x 
in standard thicknesses of K6" 45". Sheets will be supplied with 
%l'. and Va". Other thicknesses masking on both sides. Instruc-
from 1/ 32" to over 2" are available tions' for fabrication are available 
upon request. upon request. 

Filter Colors 
Homalite filters are available In plicate the color of existing filters. 

a wide range of standard colors Choosing the proper color will 
which are designed for use with give sharp, clear characters with 
commonly available displays. enhanced contrast between the in-
Homalite can also color match and formation displayed and the back-
prepare filter material for specific ground. 
application requirements or to du-

Light Emitting Displays and CRrS 
An important consideration in lighting. 

choosing the filter shade is the en- Standard colors and spectral 
vironment where the instrument curves are as displayed. However, 
will be used. For instance, if the we would be pleased to match a 
display will be viewed in bright specific color or work with you on 
sunlight, you would select a darker a shade that meets your special 
shade than if the display were application requirements. 
used in a roorT) with fluorescent 

Liquid Crystal Displays 
Although LCD's do not emit LR finish in clear or light gray 

light, reduction of glare from am- (1295) are recommended for this 
bien! light greatly improves read- type of display. 
ability. Homalite materials with the 

Spectral Transmission Data 
% of Wave-

Trans- length 
Color Shade mission Nanometers 

Gray 1245 45 N/A 
1250 22 N/A 
1265 30 N/A 
1295 60 N/A 

Green 1425 25 565 
1436 36 500 
1440 40 565 
1452 50 505 

Red 1600 44 655 
1670 71 655 

Amber 1709 24 575 
1720 34 565 
1726 46 565 
1795 25 565 

Blue 1500 55 450 
1558 80 440 

HOMALITE™ 
11 BROOKSIDE DRIVE 
WILMINGTON, DELAWARE 19804, U.S.A. 
(302) 652-3686 TELEX 510-600-0874 
FAX (302) 652-4578 

Send For Engineering Bulletin 126-128 
for Spectral Transmission Curves and 
Engineering Bulletin 135 for 
Material Properties Chart 

Grades of Material 
All grades shown below are available with LR (low-reflectance) surface. 

H-l00 

H-l0l 

H-911 

Description 

Thermosetting 
polyester. 
Available in 
all colors. 

Thermosetting 
polyester. 
Available in 
all colors. 

Allyl diglycol 
carbonate. 
Available in 
clear and 
selected 
colors. 

Properties 

General purpose applica
tions. Excellent resistance 
to chemical attack. 
Scratch-resistant. 

For high temperature ap
plications. This self- ex
tinguishing, fire retardant 
grade offers good heat 
distortion resistance. 

Highest optical qualities. 
Abrasion resistant-30 to 
40 times more scratch-
resistant than acrylics. 

UL 
Flammability 
Classification 

UL94HB 

UL94V-0 
(thicknesses 

VB" and over) 
UL94HB 

(th icknesses 
up to Va") 
UL94HB 

Low Reflectance Surface 
Homalite fillers reduce specular The Homalite low-reflectance 

reflection associated with conven- surface, referred to as "LR", min-
tional face plates and filters. Un- imizes glare and improves read-
like other filters, the low glare ability. 
surface of Homalite filters is cast Two low-reflectance surfaces are 
into the material. This surface is available. 
not a lamination or coating, so it 
cannot separate, chip, peel or rub 
off. 

LR-72-The most light diffusing surface. For mounting as 
close as possible to the light source, up to 1/2" 
distance. 

LR-92-For mounting from %" to 2" from the light source. 

CRT FILTERS 
Typical filter configurations for 

CRT sizes 5" to 19" are shown be-
shapes. 

Homalitewill fabricate filters to 
low in contoured and rectangular the exact size and shape require-
shapes. For 5" to 15" filters, the ment of specific monitors. For best 
standard thickness is 1/16". For 19" results, please include measure-
filters, we recommend 31.32" thick- ments (width, length and spherical 
ness material. Other thicknesses radius) to ensure pro!,er fit. A 
available upon request. mechanical assembly rawing of 

When ordering filters, the letter the monitor showing dimensions 
C or R after the (Diagonal) Filter and mounting arrangements can be 
Size denotes contoured or rec- useful in establishing the proper 
tangular shafce. The spherical ra- configuration for your filter. 
dius shown or each size applies Filters can be supplied with or 
to both contoured and rectangular without adhesive tape for mounting. 

Contoured Rectangular Curvature 

iEEfB ~ A B A -~B----LkE '0""""·'" 1 
Standard 
Dimen- Filler Size (Diagonal) 

sions· 5" 9" 12" 15" 19'1 

A 3.62 5.87 7.88 9.50 12.87 
B 4.62 7.97 10.32 11.83 15.97 

C 14.19 22.00 39.00 60.00 15.00 
D 13.38 22.00 18.00 49.00 32.60 
E 0.44 0.68 0.75 0.81 1.50 
F 14 27 25 or 24 25 or 24 47/21" 

• All linear tolerances ±.030" •• Compound Radius 
Curvature radius tolerance (F) ±1" 

How to Order 
When placing an order for Homalite filters, 
please include the following information: Example 

1. Material grade H 100 

2. Type of LR surface LR 72 

3. Color number (or clear) 1265 

4. Masking required (one side or both sides) 2 Sides 

5. Size: 
For fabricated filters, indicate width x length, 10" x 8" ±.O30" 
thickness and tolerances. Please include x .062" ±.015" 
drawing if available (Preferred) 

For sheet material, indicate either 21" x 31" 21" x 31" 
or 33" x 45" and thickness 

For standard CRT applications, include 12" R 
diagonal size and whether filter shape is 
contoured (C) or rectangular (R) 
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Instrument Design Engineering Associates, Inc. 
1300 Pioneer Street, Suite B, Brea, CA 92621 
2131697-IDEA 

(697-4332) 
Fax: 2131690-1352 

2450 

QUALITY PRODUCTS are based on QUALITY IDEA PARTS 
'IDEA' = LED 

IDEA is a specialty company dealing exclusively in LEOs and LED-based compo
nents. If you need an LED, we either have it or will work with you to supply you with 
a product that will satisfy your need. The listing below is intended to show you 
some of the "IDEAs" we can provide! 

SEVEN SEGMENT DISPLAYS: 
Single Digit: 

0.3-in digit - 130, 530, 830, 930, 9301, 
9530 Series 

0.36-in digit - 136, 936, 9536 Series 
O.4-in digit - 940, 9540 Series 
0.43-in digit - 143, 543, 843, 943, 

9543 Series 
0.5-in digit- 150, 950, 952, 9521, 

9550 Series 
0.56-in digit - 156, 556, 956 Series 
0.6-in digit - 160, 960 Series 
0.63-in digit - 963 Series 
0.8-in digit - 880, 980 Series 
0.8-in Alpha-numeric - 180, 980 

Series 
1 .O-in digit - 110, 9100 Series 
1.8-in digit - 9180 Series 
2.0-in digit - 9200 Series 
2.3-in digit - 123, 9230 Series 
4.0-in digit - 1400, 9400 Series 

Double-digit: 
0.3-in digit - 230, 2930, 2931, 

2932 Series 
O.4-in digit - 240, 2940, 2941 Series 
0.5-in digit - 250, 2950, 2951,2952 

Series 
0.54-in Alpha-numeric - 254, 2954 

Series 
0.56-in digit - 256, 2956, 29562, 

656, 29656 Series 
0.8-in digit - 2980 Series 

Triple-digit (O.56-in) - 356, 3956, 39561 
Series 

Quad-digit (O.56-in) - 4956, 49561 Series 

§8888 
r9§§§ 

1><><><><><1 3 8 8 8 

DOT-MATRIX DISPLAYS: 
0.7-in Matrix - 907, 9071 Series 
1.2-in Matrix - 112, 912, 9121, 

9812 Series 
1.4-in Matrix - 114, 914 Series 
2.0-in Matrix - 120, 920 Series 
2.3-in Matrix - 123, 923, 9231, 

9623,9823,98231 Series 
3.0-in Matrix - 930, 9301 Series 
4.0-in Matrix - 1400, 1401,9401, 

9402, 9403, 944 Series 
4.6-in Matrix - 9461, 9462, 9463 

Series 

CLOCK MODULES: 

We offer 11 sizes of clock modules ranging from 
0.27-in to 4.0-in height, in direct, duplex and multi
plex drive mode, either common cathode or anode, 
usually in red or green. 

AN IDEA DISPLAY fOR 
EIIERYONE! 
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Industrial Products Division 
Intelligent Displays, and Much More 
lEE's Industrial Products Division offers as 
standard products a broad range of intelligent 
display modules, incorporating a variety of 
display technologies. Nearly all include on
board intelligent controllers to handle display 
control, refresh, and character generation. 
Most modules have on-board power con
verters. These features greatly simplify the 
customer's design tasks. 

We also offer a wide assortment of acces
sories, including power supplies, contrast
enhancement filters, cables/connectors, and 
serial data converters. This comprehensive 
range of products, combined with the total 
customer support offered by our technical 
staff, helps make lEE the "one-stop" source 
for all your display needs. 

Vacuum Fluorescent Family 
The unbeatable combi nation of outstand i ng 
appearance, ease of use, and a broad choice 
of formats, have helped our FLIP'" intelligent 
VF display modules find wide use in applica
tions such as industrial, medical and test 
equipment. 

Display fields range from 10 to 240 bright, 
easy-to-read characters. The display color is a 
pleasant blue-green which may be filtered to 
any of a range of colors. 

Large Character 
4x20 

VF Display 

Low Cost 
2x24 

VF Display 

The FLIP product family includes 14·segment 
and "No-Frills" budget lines, the "Industrial 
Strength" FLIP line, several ruggedized 
models, and a group of extended operating
temperature range models. Our newest 
models take advantage of surface-mount 
technology, for the ultimate in compact 
packaging. 

Liquid Crystal Family 
lEE's newest display technology is embodied 
in the DAYSTAR NOVA" line of high
performance, ASCII-input LCD modules. 
Engineered for high reliability, they feature 
extra-large characters and an extra-wide 
operating-temperature range (-30 to +85°C). 

These low-power, compact modules are ideal 
for battery-operated portable equipment, 
especially when sunlight readability is a must. 
Optional electroluminescent back-lighting 
makes night-time viewing easy. 

The SUPERNOVA'" family uses advanced 
LCD technology in the transmissive mode to 
create extra-large (4 to 6") characters for 
signs, message centers, and factory-floor 
annunciators. Many eye-catching colorful 
effects are possible using fluorescent 
backlighting. 

Large Character 
lx8 Low Power 

DC Plasma Family 
Especially well-suited to high-information
content applications, ARGUS'· DC plasma 
display modules use neon-orange or green 
5 x 7 dot matrix panels to produce bright, 
easy-to-read, alphanumeric characters. Careful 
attention to package design has resulted in 
very compact modules. 

ARGUS AIM'" modules require only low
voltage (+ 5 and + 11 to 29VDC) power sup
plies. High-voltage Ie drivers ensure max
imum reliability and power efficiency. 

Interactive Display Modules 
The PEP'" family of interactive touch-entry 
display modules includes models based on 
ARGUS and FLIP displays. These innovative 
operator interface modules helped establish 
the current trend towards touch-interactive 
displays. On the drawing boards now are 
several "full-dot" graphic-type PEP modules 
using advanced DC plasma technologies. 

V.I.P.'" is an interactive display system which 
integrates a VF display with a metal-dome 
key pad. It is ideal for a variety of applica
tions including small machine tools, process 
control, and test equipment. Several standard 
display/keypad formats are available. 

LCD Display DC Plasma Display 
4" to 6" 

LCD Modules 

4x40 
LCD 

Module 

Interactive Touch 
DC Plasma Display 

2x40 VF 
Interactive 

Mini-Terminal 

:IIIIII'~ = = :~IIIIIII~~/NDUSTRIAL ELECTRONIC ENGINEERS, INC. iii =-=- 7740 Lemona Avenue 
iii === === Ifc1n Nuys, Galifomia 91409-9234 
iii =-- =- Tel.: (818) 787·0311 • Telex: 4720693 lEE IPD = = =® FAX (818) 901-9046 (G2/G3) 
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Let us show you why Infodex should be your 
source for High Performance, High Resolution 
Monochrome and Color CRT, and Flat Panel EL displays ..• 

CALL OR FAX YOUR REQUIREMENTS TO 203/879·4944 
See our ad for Military Displays on Pages 8-1010, 1011 

INFODEX 
Infodex Incorporated - 10 Venus Drive -Wolcott, Connecticut 06716 
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Segment Displays 
Red or green LED 

IVO LED Displays are individual display 
modules which are designed to be easily panel 
mounted. Simply assemble the displays into the 
desired arrangement, attach the mounting clips, 
and snap the entire assembly into your panel 
cutout 

IVO has done all of the design work for you! 
The decoders, drivers, housings and mounting 
hardware are all included. 

With our wide selection of display sizes and 
codes, we will certainly be able to meet your next 
requirement for panel mounted LED Displays. 

MmW Charas;t~[ H~i2ht MQdlll~ Width 
0005 9mm 
DOO6 9mm 
DC016 llmm 
DC020 20.4mm 
DA020 17.3 mIn 
D135 14.5 mm 

D155 14.5 mm 

~ 
Direct Drive CA 
Direct drive CC 
+/- Overflow 
TILO-9,A-F 
CMOS 0-9, A-F 
CMOS 0-9 

lOmm 
8mm 

16mm 
20mm 
20mm 
96mm 
(3 1/2 Digits) 
96mm 
(5 1/2 Digits) 

5-15VDC 
5-15VDC 
5-15VDC, 24VDC 
5VDC 
5-15VDC,24VDC 
24VDC 

"""" ~~~_ ~_~k,.,... 

, I 

:1 +l5&5.5.9. ' 

3 1/2 & 5 1/2 Digit Displays 
Fully Multiplexed CMOS Positive Logic 

Annunciator Display 

With standard or custom 
symbols for remote indication 

of system status. Panel 
mounted, custom sized. 

Bright red LED backlighting 
for high visibility. 
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A 
AID acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AFC audio frequency control 
AFT automatic filter test 
ALGOL algorithmic language 
AM a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information interchange 
ASIC application specific IC 
ATE automatic test equipment 
A TG automatic test generation 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility syste 

C 
CAD computer-aided design 
CAE computer-aided engineering 
CAM computer-aided manufacture 
CAMAC computer-automated 

measurement and control 
CAPP computer-aided process 

planning 
CAT computer-aided test 
CATV cable television or 

community antenna television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CIE computer-integrated engineering 
CIM computer-integrated 

manufacturing 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide 

semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
D/A digital to analog 
DAC digital to analog converter 
DBMS data base management 

system 
DC direct current 
DFT design for testability 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 

Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDA electronic design automation 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable 

PROM 

EIA Electronic Industries 
Association 

EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM erasable programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar,200° Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide FET 
CMIP commn management 

information protocol 
GPIB general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 
HIPOT test, measurement, and 

diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

lAB Internet Activities Board 
IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 
ISDN integrated services digital 

network 
ISO International Standards 

Organization 

J 
JEDEC Joint Electronic Device 

Engineering Council 
JFET junction FET 
JMOS junction MOS 

K 
kHz kilohertz (IO 3 hertz) 
KSR keyboard send lreceive 

L 
LAN local area network 
LC (filters) inductance/capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED Iight-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
L VDT linear velocity displacement 

transformer 

M 
MASER microwave amplification 

by stimulated emission of 
radiation 

MA TV master antenna television 

IlF microfarad 
MHz megahertz 
MIC microwave IC 
MIPS million instructions per 

secood 
MIB microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide 

semiconductor FET 
MOSIGT metal oxide 

semiconductor insulated-gate 
transistor 

MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation 

module 
NOR not OR 
NTC negative temperaturc coefficient 

o 
OCR optical character reader 
OEM original equipment 

manufacturer 
OR a logical operator 
OSI open systems interconnection 

P 
PAL programmable array logic 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
PCS plastic clad silica 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction 

transistor 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 

SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon-controlled switch 
SDA source & detector assemblies 
SGMP simple gateway monitoring 

protocol 
SIDAC bidirectional voltage

triggered switch 
SIMM single in-line memory 

module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SNMP simpole network 

management protocol 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid-state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of 

expansion 
TXCO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 2500 Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
VAC volts (of) alternating current 
V AN value-added network 
VAR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz 

to 300 MHz) 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 

kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

Z 
ZIFzero insertion force 
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MicroDimensions, Inc. 
7345 Production Drive, Mentor, Ohio 44060-4858 
216/974-8070. 800/423-7252 • Telefax: 216/974-1648 

Applications 

• Display of machine or cell status. 

• Display of parts per minute, throughput, weight, etc. 

• Maintenance dispatCh display to call a skilled trade 
to a machine or cell. 

• Display of process variables such as temperature or 
RPM. 

• Use as an employee information system. 

Specifications 
Display area: 

Enclosure size: 

Mounting: 

Environmental: 

Electrical: 

Interface: 

Miscellaneous: 

8" (20.3 cm) high 
24" (60.9 cm) wide 
14" (35.5 cm) high 
36" (91.4 cm) wide 
4" (10.1 cm) deep 

Dual wall bracket 
Chain hooks 
0-50 C (32-122 F) 
10-90% Relative humidity 
Dust/splash proof enclosure 
(NEMA-12) 
Indoor Use Only 
120/240 VAC 
2.0/1.0 amp 
50-60 Hz 
RS-232 Input 
20 mA Current Loop 
150,300,600,1200,2400,4800 Baud 
Optional TTL interface 
68A09 Microprocessor 
2k RAM expandable to 32k 
8k EPROM expandable to 16k 
Switching power supply 

Micro-824 
Industrial Scoreboard Display 

Display Characteristics 

• High visibility provided by a single line of 8" high 
characters viewable to 400 feet, (minimum). 

or 

• A double line display of 4" high characters viewable 
to 200 feet, (minimum). 

• Message scrolling up to 128 characters. 

• 2 line 8 character display/scrolling window. 

Message Ca~bility 

• Three internal message buffers. 

• Simple communication commands using standard 
ASCII characters. 

• Display can provide: 
Bold characters 
Flashing mode 
"Bit image" graphics 
Vertical scrolling 

..,...... or 
I TTL 

Programmable 
Controller 

Interfaces 
Standard Interfaces 

• RS 232 
• 20 mA current loop 

Optional Interfaces 

• Parallel (TTL) 
• RS 422/485 

Personal 
Computer 

Options 

• Multi-drop network 
configuration 

• Pre-programmed "canned" 
messages 

MicroDimensions, Inc. 
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NEe Electronics Inc. ~EC 401 Ellis St., Mountain View, CA 94039.415/960-6000 

OPTOELECTRONIC PRODUCTS-FLUORESCENT INDICATOR PANEL DISPLAYS 

Vacuum Fluorescent Indicator Panels are more effective and reliable 
than other display systems. An exceptionally wide variety of sizes, 
styles and configurations are available from NEC. The table below 
provides a brief glimpse at a few selected standard types. Hundreds 
of others are available. 

The principal advantages of FIPs is their inherent brilliance and 
sharpness. They can be driven directly from MOS ICs and operate at 

voltages as low as 10V. 
The normal color of an FIP is blue-green. This is filterable to red, 

orange or yellow with very little visual loss. The basic blue-green color 
is far less fatiguing to the human eye than colors in the red-orange 
end of the spectrum. 

For complete details on NEC FIPs, ask for the FIP Selector 
Guide. 

Character Outline Dimensions 
No. of Dimensions 

Type No. Digits Character Format, Symbol 
C.H. C.W. P.H. P.L. P.T. L.P. L.L. 
(mm) (mm) (mm) (mm) (mm) (RIm) (mm) 

FIP16Xl EA 16 5x7 3.95 2.3 25.0~g~~ 820~g~~ 7.4 MAX. 2.54 14.0 

FIP16XM1DA/FIP16DllX 15 5x7, DP, COMMA, 11.3 7.25 43.2 MAX. 20B.0~g·~ 9.9 MAX. 2.54 14.0 CURSOR (v) 

FIP20X1KA 20 5x12 15.B5 6.4 42.4± 1.0 20B.0± 1.0 9.5±07 2.54 14.0 

FIP15XM2AA/FIP32A llX 32 5x7, DP, COMMA, 21ine 11.3 7.25 50.0± 1.0 20B.0± 1.0 13.0 MAX. 2.54 14.0 15x2line 

FIP20X2CA 40 5x7, DP, COMMA, 21ine 11.3 7.25 60.0± 1.0 252.0± 1.0 12.0 MAX. 2.54 16.0 20 x 2 line 

FIP40X1DA/FIP40E5X 40 5x7 5.05 3.55 34.0~J~g 220.0±0.7 10.0 MAX. 2.54 B.76 

FIP20X3AA/FIP60A5X 50 5x7,3line 5.05 3.55 49.0± 1.0 13B.0± 1.0 11.0 MAX. 2.0 10.2 20 x 3 line 

FIP20X4AA BO 5x7,4line 11.3 7.25 90.0± 1.0 240.0± 1.0 13.3±0.7 2.54 10.0 20x4line 

FIPBOX2AA/FIP160A4X 160 5x7, CURSOR, 2 line 3.55 2.05 44.0~g~~ 29B.0~g~~ 10.0±O.7 2.54 7.0 BOx2line 

FIP40X6AA 240 5x7, CURSOR, 6 line 5.0 3.5 90.0 MAX. 250.0± 1.0 14.0 MAX. 2.0 20.0 40x6line 

FIP4BGX7 AA/FIP4BA8XT - 4Bx7, GRAPHIC 7.9 57.1 34.0± 1.0 93.0±1.0 9.5 MAX. 2.54 7.4 

FIP1BOGX4BBA - lBOx4B, GRAPHIC 29.54 111.3B 60.0± 1.0 156.0±1.0 11.0MAX. 1.27 20.0 

FI P2BOGX50AAI - 2BOx50, GRAPHIC 3B.75 lBl.75 70.0±1.0 265.0±1.0 12.0 MAX. 1.27 20.0 FIP240A4XT 

FIPBA5R B r.~'I!0'~~T(r'i!flfi!flf~ 5.0 3.0 24.5~g·~ 65.5 MAX. 7.3 MAX. 2.54 14.0 
FIPBA5AR •• 1dlI.1!II.1!II.1!II.1!II.4IlI. 7.0 

FIP9A5AR 9 lii7I Nil iWI N/! i\iil twl liii, Nil IWI 
:@ :@ ;@ :@ :1bS.1 :Jili:1 :11.!i! :Iilil :@ 5.0 3.0 23.0~g~~ 71.5 MAX. 7.5 MAX. 2.54 7.0 

FIPBOB5R BO 14 segment 5.0 3.0 39.0± 1.0 250± 1.0 9.7±0.7 2.54 10.0 40x21ine CURSOR, COMMA, 2 line 

FIP2A13 2 ·BB 12.5 6.6 2B.0~J~~ 50.0± 1.0 7.5± 1.0 2.54 10.0 

FIP4H5 4 
,-, ,-, ,-, ,-, 

5.0 2.5 14.5±1.0 41.0±1.0 6.5±0.7 2.54 B.O Cr Cr Cr Cr 

FIP7PB Series 7 ,. I E! EI EI::-E B.O 4.6 24.5±1.0 76.0± 1.0 5.1 ±0.7 2.54 15.0-3.2 ,. 
LD8225/FIPBA5 B 8.E!.B.8.8.B.B.B.8. 4.5 2.3 17.0±1.0 5B.0± 1.0 5.5 MAX. 2.54 5.2 

FIP9B5 9 ,-, ,-, 1-' I-' I-' I-' ,-, I-' 5.5 2.65 20± 1.0 70± 1.0 6.5±0.5 2.54 3.5 
FIP9B6A 0. O. 0. O. O. 0. O. 0. 9.0 

FIPllBBA 11 ~E[aB.88B;88Ef:8 B.O 3.5 25.5~r5 93.0~J.·~ 9.5 MAX 2.54 14.0 

FIP13F7 13 M n ',-/ 'n 'n 'n ',-, 'n ',-, ',-, 'n 'n 'n 
-;: 0: 0: 0; 0: 0: [I, 0, 0; 0: 0: 0: 0, 6.5 2.9 25.0~g·~ 94.5 MAX. 9.5 MAX. 2.54 34.0 

FIP10CW19Y 10 mmn; 18.5 70.0 33.0± 1.0 9B.0± 1.0 BO±0.7 2.54 9.5 

FIP24A15YS 
" • c ., ., ~ "'" 

24 .~-~.----------~~--.~. 15.0 71.7 33.0± 1.0 9B.0±1.0 B.5 MAX. 2.54 7.0 -----------------------", ,,, ., "'",.,., 

FIP101BBAY 101 1111!111111111i11111111111111111'1111111111111111111111Illd!II!11111111111111111111 7.6 127.5 24.5± 1.0 15B.B± 1.5 10.0 MAX. 5.08 12.5 
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2450 DISPLAYS, READOUTS, & CRTs 2450 

NEC Electronics Inc. NEe 401 Ellis St., Mountain View, CA 94039·415/960-6000 

opmELECTRONIC PRODUCTS,-FLUORESCENT INDICATOR PANEL DISPLAYS 

World's first Chip-In-Glass FIP Modules give you beauty that lasts. 

NEC has removed something that used to stand 
between you and truly reliable fluorescent displays. We 
took the anode and grid driver ICs out of their packages. 
Then mounted the bare chips directly on the display sub
strate. Result: a trimmed-down, cost-efficient display 
that solves a host of reliability problems. 

Now, for the first time, the display drivers are on-board 
-in a vacuum-sealed glass envelope that provides the 
ideal protective environment. On-board ICs permit a 
drastic reduction in the number of lead terminals. By 
reducing leads, we further increase dependability. Cre
ate a more compact design. And lower costs to you. 
MINI-MODULES: UP TO 50% SMALLER AND 33% LIGHTER. 

Type No. No. of Character Format, Symbol Digits 

FC20X1JA-AB 20 5 x 7 DOT MATRIX, CURSOR 

FC20X1 NA-AB 20 5 x 7 DOT MATRIX 

FC20X2FA-AB 40 5 x 7 DOT MATRIX 

FC40X1 KA-AB 40 5 x 7 DOT MATRIX, CURSOR 

FC40X2DA-AB 80 5 x 7 DOT MATRIX, CURSOR 

LARGE MODULES AND GRAPHICS 

We use surface-mount technology to trim our modules 
even more. Board height is up to 50% less than conven
tional modules and weight is reduced by up to 33%. 

Chip-In-Glass FIPs come in four models: 20 charac
ters x 1 line; 20 x 2; 40 x 1; or 40 x 2. All models offer a 5 
x 7 dot character format. The display is brilliant and easy 
to read from virtually any angle. 

FIPs run on a 5V power source. Interface readily with 
your system bus. Execute numerous commands. Fonts 
include: ASCII-7, ECMA-7 (General European, German, 
Scandinavian, Spanish) and JIS. 

If you want beauty that lasts th rough the years, get the 
bare facts on NEC's Chip-In-Glass FIP modules. 

Character Outline Dimensions Dimensions 

C.H. C.W. P.H. P.L. P.T. 
(mm) (mm) (mm) (mm) (mm) 

5.05 3.55 29 194 24 

9 6.3 30 259 24 

5.05 3.55 34 194 24 

5.05 3.55 29 280 24 

5.35 3.55 40 270 28 

Character Outline Dimensions Dimensions 

Type No. No. of Character Format, Symbol Digits 
C.H. C.W. P.H. P.L. P.T. 
(mm) (mm) (mm) (mm) (mm) 

FM40X6AA-A 240 5 x 7 DOT MATRIX, CURSOR 5.0 3.5 110 264 45 

FM80X2AA-A 160 5 x 7 DOT MATRIX, CURSOR 3.5 2.05 66 388 43 

FM 180GX48BA-A GRAPHIC 180 x 48 DOT MATRIX - - 90 200 45 

FM256GX64AA-AA GRAPHIC 256 x 64 DOT MATRIX - - 93 230 45 

FM256GX128AA-AA GRAPHIC 256 x 128 DOT MATRIX - - 45 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1093 



24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

61 CROSS REFERENCE 
CARDS 

• 2800 

ALL NEW with this 
edition of EEM 

II~--L......o' I~~ 2" GET 
~-....... ".-"."'-"-'---'" ----.----..ORGANIZEDI 

Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes:' you probably already 
have the EEM File System. But, if you said "No:' 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty· 
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi· 
pie products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in every
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age. The package contains everything you 
need to set up your very own filing system. Best of 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you mustusea 
purchase order, please add $2.00 for postage 
and handling. An invoice will be mailed to 
you under separate cover. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave~, garden city, ny 11530 
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MEl NEI FERRANTI-PACKARD ELECTRONICS 
•• ",,"-P,c'''. 6030 AMBLER DRIVE, MISSISSAUGA, ONTARIO L4W 2P1 CANADA 

416/624-3020 TELEX: 06-961437 FAX: 416/625-6197 

DISPLAY COMPONENTS 
Ferranti-Packard light reflecting electro-magnetic display 
components offer the user numerous benefits such as ... 
1. Excellent Visibility Utilizing a range of fluorescent colors in 
addition to white, the contrast ratio of an F-P display actually improves 
asthe ambient light increases, ensuring excellent visibility both in low 
ambient light and direct sunlight. 
2. High Reliability Virtually maintenance free operation is achieved 
since there are no lamps to burn out, and no mechanical linkages or 
bearings to wear. 
3. Lower Power Consumption Because of our unique patented 
technology, no power is required to maintain the display, and only 
minimal energy is required to change the status of display. 
4. Ruggedness Modules and indicators are highly resistant to 
shock and vibration and are ideally suited to mobile applications or 
displays in a high vibration environment. 
COLORS The displays are available in a range of fluorescent colors 
including green, yellow, red and orange, in addition to white. For a 
complete listing of standard and non-standard colors refer to the 
individual product data sheet. 
CHARACTER SIZE The general rule for selecting the optimum 
character size is to allow approximately 26mm (1 in.) of character 
height for every 15m (50 feet) of viewing distance. This will vary 
slightly depending on the color selected and the ambient light 
conditions. 
STATUS INDICATORS Disk sizes are 7.6mm (0.3 in.) S.9mm (0.35 
in.) and 13mm (0.53 in.) diameter. A 13mm (0.5 in.) square flag is used 
in the series 50. These devices are current operated and can be 
driven from source voltages ranging from 3.3 Vdc to 25 Vdc, 
depending upon the model selected. Indicators are available for 
panel mounting or direct PCB mounting. Consult the individual data 
sheets to determine the indicator best suited for your requirements. 
Typical applications include: Transient Recorders, Industrial Process 

STATUS INDICATORS 

r
'<O' m·~fr'!:I~~r 1.75 In.) .38 mm 

(,02 [n.1 

:::BE~ 
~i 
1 

r T 
1 

JU I 

SERIES R30 SERIES 30 SERIES 32 

Displays, Fault Indicators, Portable Field Equipment, Continuous 
Matrix Display 
PRE-ENCODED MODULES These modules are designed for 
applications where a limited number of character symbols are 
required. Standard modules provide the numerals 0 to 9 plus blank. 
Non-standard modules can be supplied with up to 12 alphanumeric or 
special characters including blank. Three character heights are 
available, 70mm (2.7 in.), 104mm (4.1 in.) and 215mm (8.4 in.). Each 
character is encoded into the winding of the module coils and no 
external character generation is required. A single current pulse of 1 
millisecond duration applied to the selected control wire erases the 
existing character and displays the desired character. The pulse can 
be driven from a single capacitor discharge circuit. 
Typical applications include: Weigh-Scale Readouts, Industrial 
Instrumentation Displays, Cash Register Readouts for parking lots 
and toll booths, Scoreboards, Time/Temperature Displays, Vehicle 
Destination Signs. 
ALPHANUMERIC MODULES These modules offer the user a 
complete alphanumeric or special character capability. Each module 
contains 35 light reflecting disks or elements arranged in a 5 x 7 
matrix. Five cilaracter heights are available - 70mm (2.7 in.), 104mm 
(4.1 in.), 215mm (S.4 in.), 32Smm (12.9 in.) and 452mrn (17.S in.). 
Typical applications include: Scoreboard Displays, Advertising 
Displays, Message Signs, Traffic Control Signs, Industrial Displays, 
Passenger Information Displays and Vehicle Destination Signs. 
7 SEGMENT MODULES The 7 segment module is basically a 
numeric readout, but it can display a limited number of alpha 
characters within its 7 segment format. Five character heights are 
available-26mm (1.0 in.), 135mm (5.3 in.), 230mm (9.0 in.), 305mm 
(12.0 in.) and 457mm (lS.0 in.). 
Typical applications include: Gasoline Pump Displays, Weigh Scale 
Readouts, Cash Register Readouts, Time/Temperature Displays, 
Gas Pricing Signs, Speed Limit Signs, Scoreboards, Industrial 
Displays. 

~207mm l 

~ 

SERIES 36 SERIES 54 SERIES P35 

Specifications and Operating Parameters 
Tempera~ Relative Minimum Coil Minimum Minimum Data Disk Series lure Humidity Pulse Resistance Pulse Pulse Sheet Dia 

Range (non-condensing) Current (at 20°C) (Il) Duration (V) at 20°C Reference 
~\~~ Weight 

R30 + 30 -40 10 92°C upto 95% 250mA 121l±10% 1.5 ms 3.3V 372 7.62 mm. 0.30 in. 0.160z., 4.59 
32 -401092°c up to 95% 250mA 12n± 10% 1.5ms 3.3V 372 7.62 mm, 0.30 in. 0.28 OZ., 8.0 9 
50 -4010 75°C up 10 95% 53mA 430± 10% 1.5 ms 25V 372 12.7 mm, 0.50 x 0.50 in. 0.50 OZ., 14.29 
36 -40 10 75°C up 10 95% 350mA 18.2±10% 1 ms 7.5V 372 8.9 mm, .350 in. 0.07 oz., 2.09 
54 -4010 75°C up to 95% 350mA 18.2±10% 1 ms 7.5V 372 13.46 mm, .53 in. 0.11 oz., 3.29 

L P35 -40 10 75°C up 10 95% 250mA 27±10% 1 ms 10V 372 8.9 mm, .350 in. 0.14 oz., 3.99 

• All products are current operated. Voltages shown are for reference only. Minimum drive voltage must be selected to achieve specified current over the full operating temperature range. 

EEM 1.989 For manufacturers' sales offices, see yellow pages 8·1095 



2450 DISPLAYS, READOUTS, & CRTs 2450 

NEI NEI FERRANTI-PACKARD ELECTRONICS 
F,rr,nll-."k"O 6030 AMBLER DRIVE, MISSISSAUGA, ONTARIO L4W 2P1 CANADA 

416/624-3020 TELEX: 06-961437 FAX: 416/625-6197 

PRE-ENCODED MODULES 

{5.30In·1 tt= 13,mm=i1 r 56m. Ie [2."".[ 

1m-iliiiiiiiiiil·-tr 
Model 270PE2-35 Model 410PE2-35 
Disk Diameter: 8.9 mm (0.35 in.) 
Weight: 142g 

Disk Diameter: 13.46 mm (0.53 in.) 
Weight: 227g 

Model 
840PE2-98 
Disk Diameter: 
13.46mm 
(0.53 in.) 
Weight: 570g 

Specifications and Operating Parameters 

Model Tempera- Relative 
Number ture Humidily 

Range (non-condensing) 
270PE2-35 -40 10 75°C up 1095% 
410PE2-35 -40 10 75°C up to 95% 
840PE2-98 -40 10 75°C up to 95% 

ALPHANUMERIC MODULES 

Pin 
Connections 

I _~ 

~ ;;fSSit T 

Minimum 
Pulse 

Current 
lOA 
12A 
16A 

With Frame 

Coil Minimum 
Resistance Pulse 
(al 20 0 V) (Il) Duration 

4.3± 10% 1 ms 
5.5± 10% 1 ms 
5.9± 10% 1 ms 

rrr·ooooo 
00000 
00000 

DO 00000 Ii 00000 00000 
~O~O~O~O~O~ 

Model 842XY2-35SC Mode11802XY2-3SSC Model 270XYS-3SSC Model 271 XYS-3SSC 
Model 410XY5-3SSC Model 411XYS-3SSC Model 1202XY2-3SSC 

Specifications and Operating Parameters 
Relative Min. Coil Min. Min. 

Model Temp. Humidily Pu[se Resistance Pulse Pulse' AxB CxD 
Number Range non- Current (at 20°C) Dura- Vollage 

condensing (n) tion at 20° 

270XY5-35SC -401075°c up 10 95% 350mA 18.2±10% 1 ms 7.5V mm52 x 116 50 x 70 
in. 2.03 x 4.57 1.95 x 2.70 

41OXY5-35SC -40 10 75°C up to 95% 350mA 18.2±10% 1 ms 7.5V mm77x167 74 x 104 
mm 3.03 x 6.60 2.93 x 4.10 

271 XY5-35Sc -4010 75°C up 1095% 350mA 18.2± 10% 1 ms 7.5V mm52x116 50 x 70 
in. 2.03 x 4.57 1.95 x 2.70 

411 XY5-35Sc -4010 75°C up to 95% 350mA 18.2± 10% 1 ms 7.5V mm 77 x 167 74 x 104 
in. 3.03 x 6.60 2.93 x 4.10 

842XY2-35SC -40 10 75°C up 1095% 3.0A 4±10% 1 ms 16V mm 215 x 312 150 x 213 
in. 8.45 x 12.5 5.9 x 8.4 

1202XY2-35SC -40 10 75°C up 10 95% 3.0A 4±10% 1 ms 16V mm 317 x 457 231 x 328 
in. 12.5 x 18.0 9.1 x 12.9 

1802XY2-35SC -40 10 75°C up 10 95% 3.0A 4±10% 1 ms 16V mm 457 x 660 320 x 452 
in. 18.0 x 26.0 12.6 x 17.8 

840XY2-35Sc -4010 75°C up to 95% 3.0A . 4±10% 1 ms 16V mm 163 x 221 150 x 213 
in. 6.4 x 8.7 5.9 x 8.4 

1200XY2-35Sc -4010 75°C up 10 95% 3.0A 4±10% 1 ms 16V mm 244 x 335 231 x 328 
in. 9.6 x 13.2 9.1 x 12.9 

1800XY2-35SC -4010 75°C up 10 95% 3.0A 4±10% 1 ms 16V mm 333 x 457 320 x 452 
in. 13.1 x 18.0 12.6 x 17.8 

Minimum 
Pulse 

Voltage al 
48V 
72V 
96V 

Data 
Sheel 

Reference 
778 
751 
759 

~A~ 

[ 00000 
00000 
00000 

DD 00000 Uooooo 
00000 

Without Frame 00000 

E 

28.9 
1.14 
32 

1.26 
39.8 
1.57 
42 

1.69 
74 
2.9 
81 
3.2 
91 
3.6 
84 

3.29 
87 

3.42 
95 

3.75 

Model 840XY2-3SSC 
Model 1200XY2-35SC 
Model 1800XY2-35SC 

Disk Data 
Dia- Weight Sheel 

meter (g) Ref 

8.9 
989 797 0.35 

13.46 
1399 797 0.53 

8.9 
989 797 0.35 

13.46 
1399 797 0.53 

24 
9929 586 0.95 

38 17869 586 1.5 
56 33179 586 2.2 
24 

4259 586 0.95 
38 

5959 586 1.5 
56 

8229 586 2.2 

* All products are current operated. Voltages shown are for reference only. Minimum drive voltage must be selected to achieve specified current over the full operating temperature range. 
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MEl NEI FERRANTI-PACKARD ELECTRONICS 
Fe, ... ,,-P .... ,. 6030 AMBLER DRIVE, MISSISSAUGA, ONTARIO L4W 2P1 CANADA 

416/624-3020 TELEX: 06-961437 FAX: 416/625-6197 

7-SEGMENT MODULES 

r------0--->l.! 

1 
J 

+ + 

I QtJQ c=J ODD f' w, 
+ I + 

Small J 
7-Segment : : : :g Large 

7-Segment 
"--s----./ 

Model 104SS4-07SC 
Model 1 05SS5-07SCD Disk Matrix 

7-Segment 
Model 531SS2-07SC 

Mode1901SS1-07SC JI] 1 .. _. Model 1201SS1-07SC + . 
Mode11801SS1-07SC L..s_'!"_!lk~~J!lI,~~~~~6 

Specifications and Operating Parameters 

Temp. Relative Min. Coil Min. 
Model Humidity Resistance Pulse 

Number Range non- Pulse at (20·C) Dura-·C condensing Current (Il) tion 

104SS4-07SC -40 to 75 up to 95% lA 6.B± 10% 650~s 

105SS5-07SC -40 to 75 upto 95% 335 mA 45±10% lms 

531 SS2-07SC 
A,D,G,-60hms 

-40 to 75 upto 95% 1.8A B, E -4-50hms 1 ms 
C, F-J-60hms 

901 SSI-07SC -40 to 75 up to 95% 3.0A 8±10% lms 

1201SS1-07SC -40 to 75 upto 95% 3.0A 8± 100/0 lms 

1801SS1-07SC -40 to 75 upta 95% 3.0A 8± 10010 lms 

(1) All erase coils connected in series. 
(2) Individual erase coils. If connected in series the erase voltage must be 26V minimum. 

DRIVE UNITS 
FP601 CONTROLLER 
The Ferranti-Packard Series FP601 Con
troller is a small, high speed, solid-state 
device which contains the power supply, 
logic and drive circuitry required to operate 
Ferranti-Packard alphanumeric display 
modules, Model 271XY5-35 and Model 
411XY5-35. The suggested mounting is in a 
prolected area preferably within the sign 
enclosure. Main features include remote 
driver board capability and various writing 
directions. (Data Sheet 601.) 

TYPE 1001 CONTROLLER 
The 1001 Controller is a versatile, low cost 
powerful microprocessor based unit for use 
with displays using Ferranti-Packard large 
alphanumeric modules: (215mm) 8.4", 
(328mm) 12.9", and (457mm) 18", alphanu
meric modules (70mm) 2.7", (104mm) 4.1", 
and large seven segment modules: 
(230mm) 9", (305mm 12", (457mm 18". 
The main feature of the 1001 Controller is its 
capability to store and cycle messages. 
(Data Sheet 1001.) 

PRINCIPLES OF OPERATION 
Alphanumeric Modules/Status Indicators 
The basic display element is a magnetic disk. Short pulses of current in the coil 
assembly set the magnetic field in the stator pins in either one direction or the 
other. Each disk rotates to line up with the stator field and shows either its black 
side, or colored side. 

Min. Data 
Pulse" Weight Sheet 
Voltage AxB CxD E (g) Refer-
at 20·C ence 

12 mm 25.4 x 14 42.9 x 27.3 29 12.3 777 in. 1.00 x 0.55 1.69 x 1.075 1.123 

19 mm 25.4 x 14 42.9 x 27.3 29 13.8 777 in. 1.00 x 0.55 1.69 x 1.075 1.123 
See Data mm 135 x 76.2 155.7 x 105.4 33 
Shee1531 in. 5.3 x 3.0 6.13 x 4.15 1.3 150 531 

32 mm 230 x 152 312 x 230 76 936 200 in. 9.0 x 6.0 12.3 x 9.0 3.0 

32 mm 305 x 203 457 x 318 76 1360 200 in. 12.0 x 8.0 18.0 x 12.5 3.0 

32 mm 457 x 305 660 x 457 79 2495 200 in. 18.0 x 12.0 26.0 x 18.0 3.1 

* All products are current operated. Voltages shown are for reference only. Minimum 
drive voltage must be selected to achieve specified current over the full operating 
temperature range. 

SERIES 300 DRIVER/DECODER BOARD • 

The Series 300 driver/decoder boards provide a simple, economical method of 
driving small display systems comprising either (70mm) 2.7 inch, (104mm) 4.1 
inch or (215mm) 8.4 inch type DCP pre-encoded modules. (Data Sheet 265.) 

MODEL 70000 n",,,,,,",,,, 
DECODER BOARD 
MODEL 70100 DRIVER/ 
DECODER BOARD 
The Model 700DD 7 bar module driver/decoder board provides a simple, eco
nomical method of driving small display systems utilizing (230mm) 9 inch, 
(305mm) 12 inch, (457mm) 18 inch large 7 bar modules. (Data Sheet 700.) 

The Model701DD 7 bar module driver/decoder board drives small display sys
tems utilizing 135mm (5.3 in.) disk matrix segment modules. (Data Sheet 701.) 

Small 7-Segment Modules 
The basic display element is a magnetic segment which pivots on its axis. Short 
pulses of current in the coil under each segment set the magnetic field in the 
stator pins in either one direction or the other. Attraction or repulsion by a seg
ment's bar magnet, retracts or shows a segment. 

EEM1989 For manufacturers' sales offices, see yellow pages B·1097 
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rzrn SLIM LINe Displays 
~ LOCAL & DISTANT 

BCD, Octal or 
Hexadecimal 

Input 

Serial ASCII 
Input: RS232, 

RS422, or-
20/60mA 

Volts, 
temp, 

counts, 
time, etc. 

" 

LOCAL DISPLA Y 
Accepts BCD, octal or hexadecimal code 
and displays up to 6 digits in either an 

23bSYO I 

ili i~'t~~ 

LCD or LED display. Meter will accept full 
parallel or data bus input. Large, bri9ht 
displays are highly readable even in high 
ambient light conditions. Easy panel 
drilling, mounting and wiring. it ~lll\LiN{ ~ 

DISTANT DISPLAY 
Units accept 2-wire serial ASCII input for 

Alarms or numerical and most alpha character dis
Controls. play. There are also ASCII controlled out

put capabilities to provide alarm or con
trol functions. There is individual charac
ter control (dimming, flashing and 
blanking). 

SIGNAL READOUT 
Display a wide range of volts, amps, 
watts, resistance, counts, temperature, 
etc. with these units. Meters include full 
input conditioning and built-in A-to-D 
signal conversion. Unit can be field 
scaled to read out directly in any desired 
engineering unit. 

LARGE DISPLAY 
Meters feature 3 or 5-inch, 7 segment, 
incandescent displays. Many different 
colors are available. Meter will accept 
inputs from: 
1) Parallel data (BCD, octal, hexadecimal) 
2) Serial ASCII (RS232, 422, 20/60 mA) 
3) Wide metering range (volts, amps, 

temperature, counts, time, etc.) 

* 2, 3, 4, 5 or 6 digit models * Non-glare faceplate 

2450 

* Polarity, decimal pt., colons available * Accepts 5 to 24 V input 
* Front panel mounting * LED or LCD displays * Price: $140 - $200 

* Accepts RS232, 422, 485 or 20/60 mA * 110 - 9600 baud * Limited alpha capability * Large, bright display, easily read * Ffexible addressing capability * ASCII command switch outputs * Price: $325 - $450 

* 2,3,4,5 or 6 digit models * Rugged industrial design * Preset units * Data outputs available * Front panel mounting * Microprocessor-based units * Price: $140 - $350 

* 4 - 6 digits available * Self-contained displays * Decimal point or colons available * Rugged Nema-12 industrial enclosure * Great for distances up to 250' * Latching and blanking capabilities * Price: $650 - $750 

ADVANTAGES: * Interfaces with TTL, CMOS, 24 V and 48 V I/O modules 

* Individual digit strobe permits single or group digit * The BCD data and control lines may be negative or 
control positive (0 or 1) true 

* Display may be selected by individual strobes (standard 
technique) or addressed by BCD (saves cost of I/O and 
wiring) 

* Optional Stainless Steel Bezel - fully gasketed and 
sealed;.built to NEMA 1, 2, 3, 3R, 4, 4X, 5, 6, 6P, 11, 12, 
13; easy access to controls 

PROGRAMMABLE 
CONTROLLER, 
PRINTER, etc. 

Stimtine I 
REMOTE 
DISPLAY 

BCD 

APPLICATION EXAMPLE: 

Stirn tine I .... """"""""""""'"" REMOTE 
DISPLAY 

BCD 

SL.IMLINES' UNIQUE FEATURES parts and highest quality components. I Conservative design; works well in harsh r 1'1 ... « 4.55' , 3.55', f~lo"l ,",'"omoo". 001 Ukoolh" mot'. 
3 55 . 0.72' .. Panel surface that are made to only work in a laboratory. 'l mounting means easy 
__ 1M & fast inst~Uation. Sacked by 3-year warranty! 
---4.55~ 0-72 Also fas! wIring - Who Uses: With over 2 million meters 

. no soldering needed. shipped, NES is recognized as the leader 
in high quality. industrial meters. Some 

High Quality: Less downtime, long useful users are: the Space Shuttle, Air Force 1, 
life. Much better investment; socketed most of the Fortune 5OO's and many more. 

Stirntine I or" ~""""""""""""~ 
PROCESS 

METER 

4·20 rnA Input 

About NES: We design & manufacture over 
3,000 different products from Broadcast 
Automation Computers to the broadest 
range of panel meters available. NES has 
been a leader in innovative panel meter 
technology with ASCII communication for 
nearly 20 years. 
Please call us. It is easy to talk to one of 
our expert Application Engineers. They 
care about your problem and will do all 
they can to assure your success. 

NES, Inc. NATIONWIDE ElECTRONIC SYSTEMS FAX:(312)426·6630 -.. 
3003WakelieldOflve. Carpentersvllle,ll60110. (312)4265900 EASYlINK.- 856845 ~ 

8·1098 For manufacturers' sales offices, see yellow pages EEM 1989 
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D(ULRR LIQUID CRYSTAL DISPLAY 
PRODUCTS 

_1111111111111111111111111111111111111111111111111111111111111111111111 

.... I .. I .. muun: 

.... I .. I .. 

.. I .... I .. ..... .... . 

.... I .. I .. 

""I I .. .. 
I"" I .. .. .. I .. I .. .. 
..... I ... . 
..... I ... . 
.... I I .. .. muun: 

.... 1 .......... 11.11 .. II ........... 11 .. 1 ................. u. 

Ocular Inc. specializes in full custom Liquid Crystal Display 
manufacturing. A full line of standard devices are also 
available from our catalog. 

Ocular is a service orientated company. Full engineering 
services are provided for our customers from the basic 
design of the display to custom designed packaging including 
housings and drive electronics for the display. 

Equipped with advanced array processing capability, Ocular's 
LCD products feature: 

* HIGH QUALITY STANDARDS MEETING MIL. SPEC. 
* HIGH CONTRAST AND BRIGHTNESS 
* QUICK SWITCHING TIME 
* LOW POWER CONSUMPTION 
* LARGE SIZE PANELS UP TO 35" SQUARE 
* WIDE TEMPERATURE RANGE 

ENVIRONMENTAL TEST STANDARD 

COMMERCIAL TYPE 

40·C,90% RH NONCONDENSING' >1344 HOURS 
50·C,95% RH NONCONDENSING >500 HOURS 
BO·C,95% RH NON CONDENSING N/A 
60·C DRY HEAT >500 HOURS 
BO·C DRY HEAT N/A 

'U/l-SID-202f METHOD 1038 TEST CONDITION D 

MIL -STD-202 TEMPERATURE CYCLING 

BB BBBB~~ 
CAL 

N(.HE UM BAT 
STAT MSHlil • • • • .. 

1111111111 

SHORT LEAD TIME 

*PROTOTYPES IN 6 WEEKS 
.PRODUCTION IN 6 TO 8 WEEKS 

EXPEDITING SERVICE AVAILABLE 
ON SPECIAL REQUEST 

CUSTOM DISPLAY MODULES 

*ENGINEERING DESIGN SERVICE FOR 
CUSTOM PACKAGING 

*LOW COST INJECTION MOLDED OR METAL 
HOUSINGS 

*PCB AND CIRCUIT DESIGN 
*TURN-KEY OR SUBASSEMBLY CONTRACT 
MANUFACTURING 

INDUSTRIAL TYPE 

>1344 HOURS 
>1000 HOURS 
>720 HOURS 
>1000 HOURS 
>1000 HOURS 

MIL-SID-202F,TEST CONDITION A-I: 25 CYCLES OF -55 C FOR 15 MINUTES TO 25 C FOR 5 MINUTES TO B5 C FOR 
15 MINUTES TO 25 C FOR 5 MINUTES TO -55 C FOR 15 MINUTES. 

* 1701 N. COLLINS, RICHARDSON, TX 75080* TEL. (214) 437-256h FAX. (214) 437-2562* 

2450 
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2450 DISPLAYS, READOUTS, & CRTs 2450 

aCUL RR LCD PERFORMANCE SPECIFICATION 

TYPICAL UQUIO CRYSTAL 1EIIPERA TURE RESPONSE 
COMMERCIAL TYPE INDUSTRIAL TYPE UNITS 

1000 
\ \ ~~~illID MINIMUM TYPICAl. MAXIMUM MINIMUM TYPICAl. MAXIMUM 

OPERATING VOlTAGE • 2.0 3.0 10.0 3.5 5.0 15.0 Vrms 8IlD 
".- ~CAY 1M 

OPERATING FREQUENCY 32 60 100 32 60 100 Hz 
CURRENT PER 1 2" DlGI 1.25 5 1.25 5 uA 600 t fi

-

NET OC ORIVE COMPONENT 50 50 my .... 400 
OPERATING TEMPERATURE -10 55 -40 85 ·C .§. 

STORAGE TEMPERATURE -55 95 . ·C i! 200 \, 
CONTRAST RATIO -20 20:1 60 20:1 '~---:::,..--
RESPONSE TIME TRISE @ 25 C 30 50 10 20 -40 -20 0 20 40 60 80 

TOECAY @ 25 C 50 75 45 65 TEMPERATIJRE ('C) 

TR @ DC 200 350 60 100 
TO 41 DC 350 500 100 220 ms 
TR 0-20 C N/A N/A 750 1100 
TO 0-20 C N A N/A 1000 1500 \ \ COINERO~ flUID 
TR+O o-40C N/A N/A 5000 7500 JIll) 

\ \.r- DECAY 1M 

'IIE\\1NG ANGI.£ TOP TO BOTTOM +85 to -70 +85 to -70 100 \\ LEFT TO RIGHT ±75 ±75 Dog 

CAPAOTANCE (1/2" DIGIT) I 750 750 pI ! \\:- ., .. '" 
EXPECTED UFE >100,000 >100,000 hrs 100 

• CIISTI».I flUIDS DmER mAN SIIOIIN IN mls SPECRCADOO ARE AVAILIBI£ 
':Ii \ ', .... 
F 

"-. ---COOSULT 1H[ fACTORY fOR SP£(l~ VCl.TAGC ReQUIREMENTS ---~---
-10 0 20 40 

TEMPERA TIJRE ('C) 

ENGINEERING DESIGN GUIDE 
D.I.L. PACKAGE 

ELASTOMERIC 

DfTAll I 

0 -BT =::::J~ 

f':'" 
E I 

Trl 
--.I. I 

~--r .• ft r crr--------------------! OETAll s 

::fACE - R 
I I 

uri ...L I I 

1 
: I L ____________________ l 

....... ... 
P

yNt 
I t, .. IN .. 1 ~~~~ ~ ~. 

F 

- H 
A 

Mechanical Specification: Electrical Specification: 

A. Over-all length of glass: ___ ± 0.010" (t O.254mm) Multiplex level: 

S. Over-all width of glass: ___ :t O.OtO·· (:t 0.254mm) Vrmson: __ V Vrmsoff: -- V 

C. Width of smaUer glass: ___ :t 0.010" (f: 0.254mm) Drivin~ frequency: -- Hz. min. 32 Hz max. 300 Hz 

D. Dimension of viewing window: H_x W Operating temperature: __ OIC to __ "C 

E. Recommended minimum clearance between edge of seal to image area is 0.05" (1.21mmt Storage temperature: __ <Ie to --"C 

F. Perimeter seal: Recommended min Width for displays urlCHr (3",1 : 0.015" 

Recommended min Width for displays over (3")2 : 0.100" 
G. Maximum profile of end seal plug: 0.050" (1.27mm) 

H. Maximum width of end seal: 0.30" (7.62mm) center line unless otherwise specified. Lightlngmoa o REFLECTIVE o TRANSFLECTIVE 

I. Distance of glass edge to the center of ht pad: o POSITIVE o REVERSE BACKGROUND 

J. Pitch of contact: -- fixed at 0.10" (2.54mml for D.l.l. termination o TRANSMISSIVE 

K. Width of contact pad: 

L. Width of contact ledge: __ min. 0.120" (3.048mm) for D.LL. termination 

M. Back glass thickness: ___ Recommended 0.028" (0.7 mm) 

(Thinner glass for reduction of parallax effect) 

N. Front glass thickness: -- Recommended 0.043" (1.1 mm) ....... 
O. Front polarizer: 0.005" (0.127mm) regular material, 0.007" (0.-178mm) wide temp. material 

at P. Pack polarizer and reflector: 0.Q12" (0.35mml regular. 0.014" (0.356mm) wide temp. material 

O. Length of pin termination, measured from bottom of display: NO ... 
R-. Row to row spacing of pins fixed at B + 0.10" (2.54mml 

7:30 

Optical SpKifiution: - ... 
Viewing angle is defined as the angle referenced from the normal of the displav at which Arrow denotes direction of viewing 
maximum contrast can be achieved. Viewing angle is normally defined by the hour position Viewing angle: ___ O'clock 
of the clock. 

* 1701 N. COLLINS, RICHARDSON, TX 75080* TEL. (214) 437-2561* FAX,(214) 437-2562* 

8·1100 For manufacturers' sales offices, see yellow pages EEM1989 
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DISPLAYS, READOUTS, & CRTs 

D[ULRR STANDARD LCD PRODUCTS 
*Ji ~oo 35 -00 -00 

DIGIT HBGHT 
OPllONS: 

,.." 

*Ji ~oo 36 -00 -00 

*JH ~oo 40 -00 -00 

*JH ~oo 41 -00 -00 
= 

• 0.35· .o.so· 
• 0.70· 

• o.so· 

• 0.35· 
• o.so· 
• 0.70· 
• 1.00· 

.O.SO· 

* ORDERING INFORMATION 

FLUID TYPE 

H=HIGH TIEMPERA TURE (INDUSTRIAL TYPE) 

S=STANDARD TIEMPERA TURE (COMMERCIAL TYPE) 

C=CUSTOM FLUID MIXTURE 

35 

*JH ~oo 42 -00 -00 
DIGIT HBGHT 
OPllONS: 

*JH ~oo 45 -00 -00 

wwwww 

*JH ~oo 51 -00 -00 

'W W W 

*JH ~oo 60 -00 -00 

I .:' .:, .• :' .:, .• :' .:,l 
LLf.Lf:Lf.Lf:Lf.LfJ 

35 

-----

DO DO l L CONNECTOR 

P=PIN 

E=ELASTOMER 

POLARIZER COLOR 

• 0.35" 

• 0.50" 

.0.35· 

.O.SO· 

• 0.70" 

CHARACTER HEIGHT 
35=0.35" DIGIT TYPE -----' 

N=NEUTRAL 

R=RED 

B=BLUE 

G=GOLD 

S=SPECIAL 50=0.50" 

70=0.70" 

100=0.100" 

35=3-1/2, ARROW 45=4-1/2, ARROW 

36=3-1/2, LO BAT 41=4,MINUS,LO BAT 

40=4 42=METER LCD 

51=5 

60=6 

L- POLARIZER MODE 

R= REFLECnVE F=TRANSFLEcnVE 

T=TRANSMISSIVE 

'- POLARIZER TYPE 
H=HIGH TIEMPERA TURE 

S=STANDARD TIEMPERATURE 

* 1701 N. COLLINS, RICHARDSON, TX 75080* TEL(214) 437-2561* FAX. (214) 437-2562* 

2450 
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.optrex 

DISPLAYS, READOUTS, & CRTs 

LIQUID CRYSTAL DISPLAY 
TECHNOLOGIES 

2450 

For products demonstrations and 
technical support in standard 

M SATORI ELECTRIC 
~ 23717 HAWTHORNE BLVD., SUITE 201 

TORRANCE, CA 90505 
and custom LCD displays, contact: TEL. (213) 378-9478 FAX (213) 375-8565 

B-1102 For manufacturers' sales offices, see yellow pages 

OPTREX CORP is a specialist liquid 
crystal display (LCD) manufacturer 
using the advanced technology of 
Asahi Glass Co., Ltd. and Mitsubishi 
Electric Corp. 
With the technology inherited from 
these super-companies, we are pre
paring for a new stage of full-scale, 
aggressive and creative expansion. 

DMC Series 
OPTREX's Dot Matrix Liquid Crystal 
Display Module DMC Series can 
easily be connected to a micro com
puter by using LSI's which contain 
sophisticated control circuits, char
acter generators, etc. 
DMC Series is most suitable for use 
with micro computer peripheral, 
word processor, POS terminal and 
telecommunication systems etc. 

DMF Series 
With a liquid crystal display of an 
excellent characteristics and relia
bility, OPTREX has developed the 
"DMF Series" for large scale 
graphic display. Contact SATORI for 
details on the large selection of 
graphic modules from OPTREX. 

APPLICATIONS 

• Personal Computer 
• Electronic Typewriter 

• Word Processor 

• Facsimile 
• Plain Paper Copier 

• Telecommunication Systems 

• Instrument Devices 

• POS Terminal 

• Medical Instruments 

• Fish Finder 
• Over Head Projector 

• Oscillograph 
• Handheld Terminal 

• Other Peripherals 

EEM1989 
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• Optrex Corporation. 
LIQUID CRYSTAL DISPLAY MODULE 

Graphic Type/DMF Series 

Features 
(1) Low voltage operation, Low power consumption. 
(2) Compact, Light, Thin. 
(3) Graphic, Figure, and Character display. 
(4) High contrast, Wide viewing angle as Super TN 

Standard Module Formats: 
Dot Pixels '1) Dot Size Dot Pitch 

LCDP are employed. 
(5) Large area display as CRT. 
(6) Black and White Technology now available. 
(7) Choices of EL or CCT Backlighting. 

Module Dimensions Viewing Area Driving Methods '2) Variation 
(WxH) Type No. (WxHmm) (WxHmm) (WxHxDmm) (WxHmm) (duty/bias) 

R EL FL OHP 
112x128 DMF5002N 0.49 x 0.50 0.53 x 0.54 

DMF608N 0.55x 0.55 0.60 x 0.60 

160 x 128 DMF5001N 0.54xO.54 0.58x 0.58 
DMF5003NY-FW'5j 0.54 x 0.54 0.58xO.58 

DMF633N 0.48 x 0.48 0.53 x 0.53 
240 x 64 DMF5005N'5j 0.49 x 0.49 0.53x 0.53 

240 x 128 DMF660N 0.40 x 0.40 0.45 x 0.45 

256 x 128 DMF682N'5j 0.43 x 0.43 0.47 x 0.47 

480 x 64 DMF612N 0.41 x 0.41 0.47 x 0.47 

DMF605AN 0.41 x 0.41 0.47 x 0.47 

480 x 128 DMF624AN 0.41 x 0.41 0.47 x 0.47 
DMF6102N'5j 0.43 x 0.43 0.47 x 0.47 

640 x 200 
DMF651AN 0.32x 0.46 0.35 x 0.49 
DMF6107NWU,FW'5j 0.32 x 0.46 0.35x 0.49 

DMF666AN 0.33x 0.33 0.36 x 0.36 

640 x 400 
DMF665NB 0.33x 0.33 0.36xO.36 
DMF675NB'5j 0.29 x 0.29 0.32xO.32 
DMF694NWU-FW'5j 0.33xO.33 0.36xO.36 

640 x 480 DMF6106N'5j 0.30 x 0.30 0.33x 0.33 

Neutral Mode, Yellow Mode and Blue Mode etc, are 
available, 

90.6xll0.0x12.8 

129.0x 102.0x 11.2 

'129.0x 102.0x 12.8 

(152.0x 112.0x 23.0) 

180.0x 75.0x 15.0 

(180.0 x 65.0 x 12.0) 

144.0x 104.0x 12.5 

(147.0 x 116.0 x 12.0) 

260.00 x 58.0 x 12.0 

259.0x90.0x 12.6 

259.0 x 90.0 x 12.6 

(268.0 x 94.0 x 12.6) 

275.0 x 132.0 x 12.6 

(296.0 x 152.0x 19.8) 

282.0 x 183.0 x 13.0 

378.0 x 260.0 x 24.0 

(263.0 x 191.0 x 5.0) 

282.0 x 201.0 x 27.0 

(271.0 x 195.4 x 13.5) 

Various types of back light are available in its series, and 
stated with following abbreviations, 
R ..... Reflective Type EL .. , With EL 
FL ... ,With Cold Cathode Fluorescent Tube 
OHP . ,Transmissive for OHP 
BW, , .Black and White with FL 

• FOR ON-SITE DEMONSTRATIONS AND IN-DEPTH 
TECHNICAL ASSISTANCE REGARDING STANDARD 
AND CUSTOM DISPLAY REQUIREMENTS, PLEASE 
CONTACT US FOR AN IMMEDIATE RESPONSE: 

66.0x 77.0 1/128D 1/12B 0 

101.0x 82.0 1/64D 1/9B 0 

101.0x 82.0 1/128D 1/12B 0 

(101.0 x 82.0) 1/128D 1/12B -
132.0 x 39.0 1I32D 1/6B 0 

(132.0x39.0) 1/64D 1/9B 0 

114.0 x 64.0 1/128D 1/12B 0 

(127.0 x 70.0) 1/64D 1/9B 0 

229.5 x 36.0 1/64D 1/9B 0 

229.5x66.0 1/64D 1/9B 0 

229.5x 66.0 1/64D 1/9B 0 

(229.5 x 66.0) 1/128D 1/12B 0 

232.0 x 106.0 1/200D 1/13B 0 

(232.0 x 106.0) 1/200D 1/13B -
238.5 x 152.0 1/200D 1113B 0 

238.5 x 152.0 11200D 1112B -
(210.0 x 131.0) 11200D 1113B -
238.0 x 152.0 11200D 1113B -

(219.0 x 166.0) (11240D 1/14B) 0 

fa SATORI ELECTRIC (AMERICA) INC • 
. 23717 HAWTHORNE BLVD., SUITE 201 TORRANCE, CA 90505 
TEL. (213) 378-9478 FAX (213) 375-8565 

0 - -
0 - -
0 - -
- 0 -
0 - -
0 - -
0 - -
0 - -
0 - -
0 - -
0 - -
0 - -
0 0 -
- 0 -
0 0 -
- - 0 

- - 0 

- 0 -
0 - -

BW 

-
-
-
-
-
-
-
-
-
-
-
-
-

0 

0 

-
-
0 

-

EEM1989 For manufacturers' sales offices, see yellow pages 8·1103 
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Optrex Corporation. 
LIQUID CRYSTAL DISPLAY MODULE 

Character TypelDMC Series 

Standard Module Formats: 

*1) Character Size 
Display Format Type No. Display Fonts (WxHmm) 

DMC16106A 5x11 dots 3.2x8.2 

DMC16106C '5x8dots 3.2x5.95 

DMC16117A 5x8dots 3.2x5.95 

16 characters x 1 line DMC16128 5 x 7 dots + Cursor 4.84 x 9.66 

DMC16129 5 x 7 dots + Cursor 4.84x9.66 

DMC16101A-EB 5x11 dots 8.2x3.2 
DMC16105·LY 5x8 dots 3.2x 5.95 

DMC16188·LY 5x8dots 6.0x 14.54 

DMC16207 5x8dots 2.95 x 5.55 

DMC16230 5 x 7 dots + Cursor 4.84 x 9.66 

16 characters x 2 lines DMC16249B 5xSctots 2.95 x 4.35 

DMC16202·LY 5x8dots 2.95 x 5.55 

DMC16204 5x8dots 2.95 x 5.55 

DMC16204-LY 5x8dots 2.95x5.55 

16 characters x 4 lines DMC16433 5x8dots 2.95 x 4.75 

20 characters x 1 line DMC20171 5 x 7 dots + Cursor 3.2x5.55 

20 characters x 2 lines DMC20215 5x8dots 3.2x5.55 

DMC20261 5x8dots 3.2x5.55 

20 characters x 4 lines DMC20434 5x8dots 2.95x4.75 

DMC20481·LY 5x8dots 2.95x4.75 

24 characters x 1 line DMC24138 5x11 dots 3.2x 8.2 

24 characters x 2 lines DMC24227 5x 8 dots 3.2x5.55 

32 characters x 1 line DMC32132 5x11 dots 3.2x8.2 

32 characters x 2 lines DMC32216 5x8dots 3.2 x 5.55 

DMC32239 5x8dots 3.45 x 5.55 

40 characters x 1 line DMC40131 5x11 dots 3.2x8.2 

DMC40202·LY 5x 8 dots 3.2x5.55 

40 characters x 2 lines DMC40205·LY 5x8dot$ 3.2x5.55 

DMC40218 5x8dots 3.2 x 5.55 

40 characters x 4 lines DMC4057 5x8dots 2.78 x 4.89 

DMC40401N 5x8dots 2.78x4.89 

OPTREX LCD Character Modules are available in many 
backlighting options as well as in standard TN and N·TN 
Fluid Technologies. ' 

• FOR ON·SITE DEMONSTRATIONS AND IN·DEPTH 
TECHNICAL ASSISTANCE REGARDING STANDARD 
AND CUSTOM DISPLAY REQUIREMENTS, PLEASE 
CONTACT US FOR AN IMMEDIATE RESPONSE: 

Features 
(1) 8·bit or 4·bit ~Pl) interface is available. 
(2) 160 JIS type characters such as Alphabet, Numeral 

and Kana and 32 special characters and symbols can 
be displayed by internal character generator (ROM). 

(3) Random symbols can be displayed by character 
generator (RAM). 

(4) Many instructional functions by means of program 
such as "clear di~play," "home cursor," "on/off 
cursor," "blink character," "shift display," "shift 
cursor," "read/write display data," etc. are available. 

(5) Compact and light weight design enable easy 
assembly on device. 

(6) Single" + 5V" power supply (except for Extended 
Temperature Type). 

(7) Low power consumption. 

*2) Variation 
Dot Size Module Dimensions T!'IType *3) NTN Type 

(WxHmm) (WxHxD mm) R H EL LED R EL LED 

0.6xO.7 80x36x 10 0 0 0 - - - -
0.6x 0.7 80x36x 10 0 0 0 - - - -
0.6x 0.7 80x36x 10 0 0 0 - 0 0 -
0.92x 1.1 122x33x 11 0 0 0 - - - -

0.92 x 1.1 122x33x 11 0 0 0 - - - -
0.7 x 0.6 85x36x 10 - - 0 - - - -
0.6xO.7 80x36x 15 - - - 0 - - -

1.152x 1.765 151 x 50x 14.2 - - - 0 - - 0 

0.55xO.65 80x44x 11 0 0 0 - 0 0 -
0.92x 1.1 122x44x 11 0 0 0 - 0 0 0 

0.55xO.5 80x36x 11 0 0 0 - 0 0 -
0.55 x 0.65 84x45x 15.1 - - - 0 - - 0 

0.55 x 0.65 84x40x 10.9 0 - - 0 - - -
0.55 x 0.65 80x40x 16.1 0 - - 0 - - -
0.55 x 0.55 87x60x 11 0 0 0 - 0 0 -

0.6 x 0.65 182 x 33.5 x 13 0 0 0 - - - -
0.6xO.65 116x44x 11 0 0 0 - 0 - -
0.6xO.65 116x37x 11 0 0 0 - 0 0 0 

0.55 x 0.55 98x60x 11 0 0 0 - 0 0 0 

0.55xO.55 98.5 x 61 x 15.6 - - - 0 - - 0 

0.6xO.7 118x36x 11 0 0 0 - 0 - -
0.6xO.65 118x36x 11 0 0 0 - 0 0 -
0.6xO.7 174.5x31 x11 0 0 0 - - - -
0.6xO.65 175x44x 11 0 0 0 - - - -

0.65xO.65 174.5x31 x11 0 0 0 - 0 0 -
0.6xO.7 182 x 33.5 x 11 0 0 0 - - - -
0.6xO.65 182 x 34.5 x 15.1 - - - 0 - - 0 

0.6xO.65 170x31.5x 15.5 - - - 0 - - -
0.6xO.65 182 x 33.5 x 11 0 0 0 - 0 0 0 

0.5xO.55 190x54x 10 0 0 0 - 0 0 0 

0.5 x 0.55 190x54x 11 - - - - 0 - 0 

Type Operating Temp. I Storage Temp. 

Normal Temp. O·C- +50·C I - 20·C - + 70·e 

Extended Temp. - 20·C - + 70·C I - 30·C - + 80·C 

rlSATORI E,-ECTRIC (AMERICA) INC • 
. ' ·23717 HAWTHORNE BLVD., SUITE 201 TORRANCE, CA 90505 

TEL. (213) 376-9478 FAX (213) 375-8565 

I 
I 
I 
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LED's 
Based LED's 
Big LED's/Ught Bars 
Designer Shaped LED's 
LED Lamps 
Multi Segment Arrays 
Opto Arrays 
PCB LED Lamps/Arrays 
Panel Indicators 
Surface Mount Technology 
Ultra Bright LED's 

Photoconductive Cells 
Photoconductive 
Photodarlington 
Photodiode 
Photo Emissive 
Photo transistor 
Photovoltaic 

noooooon 
iiiiiiiiiiiiiiii 

Hardware 
Cliplite 
Cubelite 
Lenses 
Mounting Hardware 
T-1, T-1 %, Rectangle, 
Pads and Standoffs 
P-C-Lite Hardware 
Panel Indicators 

Opto Isolators 
Opto Couplers 
Photoconductive 
SCR's 
Surface Mount Technology 
TTL 
Transistor 
Triacs 
Zero Crossing 

EEM 1989 

A full service 
distributor specializing in optoelectronics, 
representing the following manufacturers: 

Bivar 

Clairex 

Eldema! 
Genisco 

Idea Display 
Products 

Lamp 
Technology 

Ledtronics 

Lumex 

Optek 

Opto Switch 

Quality 
Technology 

Stanley 

Universo 

Opto Plus+, Inc. 
23382 Madero Road· Suite A 
Mission Viejo, California 92691 

For manufa,cturers' sales offices, see yellow pages 

Infrared Devices 
Custom Assemblies 
Encoders 
Infrared Emitters 
Opto Arrays 
Photo Detectors 
Photo Diodes 
Photo Transistors 
Reflective Switches 
Slotted Optical Switches 
Surface Mount Technology 
Tape Readers 

181818181818181 
Displays 
Clock 
Dot Matrix 
Intelligent 
Liquid Crystal Display 
Multi Digits! Alpha Numeric 
Multi Segment Arrays 
Seven Segment Dual Digits 
Seven Segment Numeric 

Lamps 
Incandescent Products 
Neon Utes 
Panel Indicators 
Photoconductive Cells 
Surge Arrestors 

liliiii0liliiii0liliiii0liliiii0liliiii0liliiii0 
I I I I I I 

Value Added 
Based LED's 
Custom Assemblies 
Lenses 
Opto Arrays 
PCB LED Lamps/Arrays 
Panel Indicators 

8·1105 
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DISPLAYS. READOUTS. & CRTs 

DOT MATRIX 
LCD MODULE 

Give Your LCD Products 
a Facelift with Samsung. 
Face the Competition with 
Samsung 1echnology. 

Samsung Electron Devices now brings long 
years of CRT manufacturing and design 
experiences to the world of LCDs. 

Samsung's new, comprehensive line of LCDs 
maintains the proven quality at an economic 
cost which the world expects from Samsung. 
Reliable products and on-time delivery at an 
economic price has been the hallmark of 
Samsung Electron Devices. 

It's a new face, but it's the same commit
ment to excellence. 

• Features--------------
• Wide Angle - Super 1\visted Nematic 
• High Contrast 
• Dot Matrix Graphics & Characters 
• Custom Design 

• AppUcations ------------
• Timepieces - Watch. Clock. Timer 
• Calculator - Desk lbp Calculator. Pocket Computer. Handy PC 
• Home Electric Appliances - VTR. TV. Camera 
• Measuring Instruments - Multimeter. Tester. Thermometer 
• OA Equipments - ECR. Copier. Facsimile 
• Data Products - Word Processor. Personal Computer. 'JYpewriter 
• Automotive - ETR. Speedometer. pashboard 
• Communications Equipments - Telephone. Telephone Terminal. 

Personal Wireless Terminal 

• SAMTRON is the total brand name for products of Samsung Electron Devices. 

c8SAMSUNG 
Electron Devices 

2450 

For manufacturers' sales offices. see yellow pages EEM1989 



2450 DISPLAYS, READOUTS, & CRTs 

Llo.UI'D CRYSTAL DISPLAY 
MODELS 

VIEWING 
MODEL CHARACTER AREA 

(WxH) 

SMC-1610A 16x1 64.5 x 13.8 

SMC-1621A 16x2 64.5x 13.8 

SMC -1640A 16x4 61.8x 25.2 

SMC - 2010A 20x1 83.0x 18.6 

SMC - 2020A 20x2 83.0x 18.6 

SMC - 2040A 20x4 76.0x 25.2 

SMC - 2410A 24x1 100 x 13.8 

SMC-2420A 24x2 93.5x 15.8 

SMC-4011A 40x1 154.5x 15.8 

SMC -4020A 40x2 154.5x15.8 

SMC -4040A 40x4 147.5x 29.5 

SMC -8020A 80x2 222 x5 

ABSOLUTE MAXIMUM RATINGS 

ITEM SYMBOL 

POWER SUPPLY VOL. FOR LOGIC Vdd·Vss 

POWER SUPPLY VOL. FOR LCD DRIVE Vdd-Vo 

INPUT VOL. VI 

OPERATING TEMPERATURE Topr 

STORAGE TEMPERATURE Tstg 

ELECTRICAL CHARACTERISTICS 

ITEM SYMBOL 

INPUT HIGH VOL. V,H 

INPUT LOW VOL V" 

OUTPUT HIGH VOL. VOH 

OUTPUT LOW VOL. VOL 

POWER SUPPLY CURRENT Idd 

1/0 Terminals and an example 
of system block diagram 

Terminal lIO Function 

Vss I Power supply (GND) 
- Vdd r Power supply (5V) 

CHARACTER 
SIZE 

(WxH) 

3.07x6.56 

2.95 x4.35 

2.95 x4.75 

3.2x5.95 

3.2x5.55 

2.95x4.75 

3.07 x 6.56 

3.15x5.75 

3.05x6.56 

3.2 x5.55 

2.78x4.89 

2.2 x4.35 

TEST CONDITION 

-
-
-

-
-

TEST CONDITION 

-

-

10H ~o.21mA 

IOL~1.2mA 

Vdd~5.oV 

CPU 

Vo r LCD contrast adjustment 

RS I Register selection 

R/W 1 Read/Write selection 

E I Enable Input 
1-----DBO.DB7 I/O Data Input/output 
~-

Options 
(1) STN type is also available. 

DOT SIZE 
DUTY RATIO 

(WxH) 

0.55xO.75 1/16 

0.55xO.5 1/16 

0.55 xO.55 1/16 

0.6 xO.7 1/16 

0.6 xO.65 1/16 

0.55 xO.55 1/16 

0.55xO.75 1/16 

0.55 xO.55 1/16 

0.55xO.75 1/16 

0.6 xO.65 1/16 

0.5 xO.55 1/16 

0.4 xO.5 1/16 

STANDARD VALUE 

MIN. TYp. 

0 -
0 -

Vss -

0 -
-20 -

STANDARD VALUE 

MIN. TYp. 

2.2 -

-0.3 -

2.4 -

- -

- 2.0 

VMA 

~ ¢2 

~ A15 

AD 

RIW 

00-07 
8 

(2) HQ type of wide ranoe temperature is available on demand 
at operating: -lOoC ~ + 70°C 

OVERALL 
DIMENSIONS 

(WxDxH) 

80x36x9.8 

87x60x9.3 

116x37x9.3 

116x37x9.3 

98x60x10 

126x36x9.6 

118x36x9.6 

182x38.5x10 

182x35x10 

190x55x9.3 

259.8 x 38.9 x 9.8 

UNIT 
MAX. 

7 V 

13.5 V 

Vdd V 

+50 °C 

+60 OC 

UNIT 
MAX. 

Vdd V 

0.6 V 

- V 

0.4 V 

4.0 mA 

LCD MODULE 

E 

RS 

RIW 

DBO-DB7 

(3) BACK LIT type is available on demand. SAMTRON' is the total b.and name .0. all products of Samsung Electron Devoces Co. Ltd. 
Specifications are subject to change without notice 

Samsung Electron Devices Co .. ltd. Printed in Seoul, Korea 

EEM 1989 For manufacturers' sales offices, see yellow pages 
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2450 DISPLAYS, READOUTS, & CRTs 

LID.UID CRYSTAL DISPLAY 
FOR TIMEPIECE (WATCH, CLOCK) 

MODEL 
EXTERNAL DIMENSION VIEWING AREA 

DIGIT 
DRIVING METHOD 

MATCHING LSI 
(WxHxTmm) (WxHmm) (DUTY, BIAS, VOL) 

SLW0601A 23.9 x 14.2 x 0.5 21.9x9.7 6 :{ D, )l,B, 3.0V KS5189 

SLW0402A 52.0 x 27.5 x 1.1 46.0x20.5 4 :{D, )l,B, 3.0V MSM5004 

SLW0603A 20.5x13.2xO.5 18.5x 10.2 6 :{D, )l,B, 3.0V MSM5003 

SLW0403A 20.5x 13.2xO.5 18.3x9.0 4 )l,D, :{B, 3.0V 

SLK0401A 52.0 x 22.0 x 1.1 47.0x 13.0 4 :{D, :{B, 3.0V KS5171 

SLK0303A 52.0 x 27.5 x 1.1 47.0x21.5 3:{ )l,D, )l,B, 4.5V 

FOR INDUSTRIAL USE 

MODEL 
EXTERNAL DIMENSION VIEWING AREA 

DIGIT 
DRIVING METHOD 

MAlCHING LSI 
(WxHxTmm) (WxHmm) (DUTY, !'lIAS, VOL) 

SLS0601A 93.9Sx3S.1 x 1.1 SB.S x 25,4 6 )l,D, )lB, 5.0V 

SLS0313A 65.S x33.8 x 1.1 60.Sx21.2 3)1, STATIC,5.0V 
ICL7106 
ICL7136 

SLS0301A 50.7x30Ax1.1 46.7x18,4 3:{ STATIC,5.0V 
ICL7106 
ICL7136 

SLS0404A 65.8 x 33.B x 1.1 61.Sx25.7 4)1, )l,D, )l,B, 5.0V ICL7129 

SLS0414A 65.8x33.8x1.1 60.8x21.2 4:{ )l,D, )l,B, 5.0V ICL7129 

SLS030SA 55.6 x 19.8 x 0.7 49.3x16.S 3:{ STATIC,5.0V 

FOR AUTOMOTIVE 

MODEL 
EXTERNAL DIMENSION VIEWING AREA 

DIGIT 
DRIVING METHOD 

MAlCHING LSI 
(WxHxTmm) (WxHmm) (DUTY, BIAS, VOL) 

SLA0401A 38.1 x22.0xO.7 32.1 x13.1 4 STATIC,2.7V 

SLA0402A 59.0x13.0x1.1 53.0x7A 4 :{O, :{B, 5.0V ~P01708G-011 

SLA0403A 50.0x20.0x1.1 46.0 x 14.0 4 :{O, :{B, 5.0V ~PD1708G-011 

SLA0606A 40.0x1S.0x1.1 35.5x 12.0 6 :{D, :{B, 5.0V ~PD170BG-011 

SLA0604A 32.0x20.0xO.7 28.0x13.0 6 :{O, :{B, 5.0V ~PD170BG-011 

SLA0602A 40.0x17.9x1.1 35.5 x 10.7 6 :{O, :{B, 5.0V ~PD1708AG-019 

FOR CALCULATOR 

MODEL 
EXTERNAL DIMENSION VIEWING AREA 

DIGIT 
DRIVING METHOD 

MATCHING LSI 
(WxHxTmm) (WxHmm) (DUTY, BIAS, VOL) 

SLCOB03A 30.0 x 11.45 x 0.5 26.5x6.S B )1O, :{B, 3.25V 
KS6025A 
UM3128H 

SLCOS02A 2S.2 x 10.0 x 0.5 25.3x6.3 S )lD, )lB, 3.25V KS6021A 

SLCOS04A 34.0x12.Sx1.1 29.5x6.3 8 )lD, :{B, 2.S5V KS6025A 

SLCOS07A 40.0x14.4x1.1 35.0 x 7.65 8 )lD, :{B, 2.S5V 

SLC0811A 60.0x1S.4x1.1 55.0x11.9 8 )lD, :{B, 2.S5V 

SLCOS16A 53.0x14.5x1.1 44.0 x9.0 8 )lD, :{B,3.0V 

TYPICAL ELECTRO-OPTICAL CHARACTERISTICS 
GRADES 

LIQUID CRYSTALS 

OPERATING, TEMPERATURE 

STORAGE TEMPERATURE 

OPERATING VOLTAGE 

POWER CONSUMPTION 

+40°C 

+25°C 

O°C RISE~ 
FALL -10°C 

-20°C 

-30°C 

CAPACITANCE 

DC RESISTANCE 

SEOUL HEAD OFFICE 
10-14TH FL. DAEKYUNG 
BLDG., 120, 2-KA 
TAEPYUNG-RO, CHUNG-KU, 
SEOUL 100-102, KOREA 
TEL: 755-2333, 757-4819, 757-2090 
TLX: STARNEC K22596, K32367 
FAX: (02) 756-9111 

STATIC 1/20UTY 

3.0±0.1 3.0+0.1 

1.2 1.0 

60/50 60/50 

100/80 100/80 

600/400 400/350 

1000lBOO 1000/S00 

- -

- -

SAMSUNG ELECTRON 
DEVICES AMERICA INC. 
14251, E. FIRESTONE BLVD. 
SUITE 101 LAMIRADA 
CALIFORNIA 90638 
TEL: (213) 802-8425 
TLX: 183423 SEDLA 
FAX: (213) 802-8820 

CONSUMER 

1/3 DUTY 1/40UTY 

0- +50 

-20- +60 

3.1 ±0.1 3.1 ±0.1 

1.0 1.0 

100/S0 100/S0 

120/100 120/100 

400/350 600/400 

1200/1000 1300/900 

- -

- -
1200 

100 

TOKYO OFFICE 
TEL: (03) 258-8550 
TLX: 2228009 SANSEI 
FAX: (03) 256-8534 

HIGH RELIABILITY UNIT 

1/8 DUTY 1/16 DUTY 1/32 DUTY STATIC 1/2 DUTY 

-30- +SO °C 
-40- +S5 °C 

6.0+0.5 7.5±0.5 10.0+0.5 5.0+0.5 5.0±0.5 V 

1.5 1.5 1.5 1.5 1.5 p.A/Cm' 

'80/80 '90/80 '1001BO 45/40 '55/45 

'120/100 '120/100 '150/110 60/50 'S0/65 

'300/200 '400/300 "450/300 2001250 '300/250 mS 

'BOO/500 "S50/550 "9001600 400/300 '600/500 

- - - 7001500 '900/700 

- - - 1000/S00 "1200/1000 

1500 1500 pF/cm' 

100 IMO/mm' 

H.K. OFFICE LONDON OFFICE 
TEL: 862-931112 
TLX: 25823 STARSLG 
FAX: 862-009617 

TEL: 5-8626053, 5-8626000 
TLX: 83236 HSTAR HX 
FAX: 852-5-8661242 

NEW DELHI OFFICE 
TEL: 91-11-60-4886 
TLX: 031-61640 STAR IN 

8·1108 For manufacturers' sales offices, see yellow pages 
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2450 DISPLAYS, READOUTS, & CRTs 2450 

Seiko Instrulnents UQUID CRYSTAL DISPLAYS 

DOT MATRIX MODULES 

Seiko Instruments Dot Matrix Character Modules were 
designed with your application in mind. The expanded 
range offers a wide variety of sizes, all using industry 
standard controllers and drivers. They are now available 
with our grey-mode Supertwist option for enhanced con- No. Characters 

trast and viewing angle. The compact modules are also Model Outside Dim. x No. Lines 

available with an electroluminescent (EL) backlight or M1641 80x36x 11.3 16 x 1 line 

LED panel for use in dark environments. M1632 85x30x 10.1 16x2lines 
L1612 80x36x 11.3 16x21ines 
L1614 87x60x 11.3 16x41ines 

o 5 x 7 Dot Matrix plus cursor L2012 116x37x 11.3 20x21ines 

o Character Generator and Data RAM on board L2014 98x60x 11.3 20x 4 lines 

o Compact, lightweight, and low cost *M24111 126x36x 11.3 24x 1 line 
L2432 118 x36x 11.3 24x 2 lines o Single 5 volt input *L4041 182 x 33.5 x 11 .3 40x 1 line o 4 or 8 bit Parallel Interface L4042 182 x 33.5 x 11.3 40x21ines 

o EL or LED Backlight available M4024 190x54x 10.1 40 x4 lines 

Unit mm * 5 x 10 Dot Matrix plus cursor 

GRAPHIC MODULES 

The Seiko Twist technology featured in the following 
graphic modules solves many of the problems associ
ated with large size, high resolution LCDs. Improved 
contrast and viewing angle combined with a variety of 
options make the Seiko Twist modules compatible with 
your display requirements. 

o Options 
o Reflective or transflective polarizers 
o Positive or negative character image 
o Electroluminescent backlighting 
o Grey or yellow background 

Unitmm 

CUSTOM DISPLAYS 

With over 15 years of custom LCD experience, Seiko 
Instruments can meet your needs for custom LCDs or 
custom Liquid Crystal Display Modules (LCM). Special 
type styles or graphic patterns are possible in glass 
sizes from 1/4" x 1/2" up to 1 0" x 7'~ Static drive up to 
1/200 duty cycle, colored polarizers, and a variety of 
backlighting methods round out Seiko's custom capabil
ities. Complete design and applications assistance is 
only a phone call away. Contact Seiko Instruments when 
your design calls for custom LCDs or LCMs, you will like 
the results. 

Model Outside Dim. Dot Format 
(WxHxD) (Row x Column) 

G2436 160x75x 12 64 x 240 
G648D 270x150x12 220 x 640 
G644F 270 x 198x 12 400 x 640 

Character Dot 
Size Size 

3.07 x 5.73 0.55 x 0.75 
2.78 x 4.27 0.50 x 0.55 
2.95 x 3.80 0.55 x 0.50 

2.95 x4.15 0.55 x 0.55 
3.20 x 4.85 0.60xO.65 
2.95 x 4.15 0.55 x 0.55 
3.15x7.90 0.55 x 0.70 
3.20 x 4.85 0.60 x 0.65 
3.15 x 7.90 0.55 x 0.70 
3.20 x 4.85 0.60 x 0.65 
2.78 x 4.27 0.50xO.55 

Display Area Dot Size 
(WxH) (WxH) 

127.2 x 33.9 0.49 x 0.49 
224.0 x 98.0 0.32 x 0.46 
230.3 x 143.9 0.33 x 0.33 

Seiko Instruments USA, Inc., Electronic Components Division, 2990 W. Lomita Blvd., Torrance, CA 90505 (213) 517·7770 FAX: (213) 517·7792 

EEM 1989 For manufacturers' sales offices, see yellow pages 8-1109 



2450 DISPLAYS, READOUTS, & CRTs 2450 

SHARP EL Display Units 

Five Good Reasons Why Sharp Remains 
the Leader in EL Display Innovation 

GrayScale 

16 Levels of Gray Scale Capability 
Sharp technology has found a way to create EL 
display units which offer 16 levels of gray scale 
capability. Gray scale gives images greater 
depth, clarity, and subtlety and extends the 
range of usable softwares, allowing difference 
of colours being expressed on the mono
chrome screen. This sophisticated feature is 
a result of two important Sharp innovations: 
unique drive electronics and advanced thin
film production technology. 

Larger Displays with Finer 
Resolution 
New large-size EL display units from Sharp 
open the door to a range of new EL display 
application. In addition to larger screen size, 
they offer higher precision and resolution for 
easier viewing and finer detail. New EL display 
unit with 1,024 x 800 dots-achieving 4 lines 
per millimeter, equivalent to a high-definition 
CRT-is ideal for CAD system applications. 
New 640 x 480-dot unit has the same display 
format as the IBM® PS/2. 
* IBM Personal System/2 is a registered trademark of International 
Business Machines Corporation. 

Detachable DC/DC Converter 

Wider Operating Temperature Range 
Operating in temperatures from - 20°C to 
+ 65°C, Sharp's new EL display units assure 
high reliability in harsh environments. While 
Sharp has previously developed special EL 
display units for wide temperature ranges, 
new EL display units are available in a thinner 
and lighter package, consuming lower power. 

Innovative Baseplate Structure 
Placing the baseplate behind the EL panel and 
eliminating the aluminum front frame makes 
entire EL display unit thinner, lighter and 
easier to install. 

Detachable DCIDC Converter 
While current EL display units have the DC/DC 
converter built into the PCB, Sharp's new units 
are fitted with the DCIDC converter attached to 
the PCB via a flat, flexible cable. The cable and 
converter can either be mounted on the rear of 
the unit or trail outside. This structure makes 
the unit thinner and allows greater flexibility 
in assembly. By changing the detachable 
DC/DC converter, new EL display unit can be 
adapted to diversified voltage requirements. 

SHARP ELECTRONICS CORP., Micro Electronics Div., Sharp Plaza, Mahwah, NJ 07430-21350 201/529-8757 0 Telex: 426903 (SHARPAM MAWA) 0 Fax: 201/529-8759 

9·1110 For manufacturers' sales offices, see yellow pages EEM1989 
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SHARP EL Display Units 

New Product 

SHARP ELECTRONICS CORP., Micro Electronics Div., Sharp Plaza, Mahwah, NJ 07430-2135.201/529-8757. Telex: 426903 (SHARPAM MAWA) • Fax: 201/529-8759 , 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1111 



2450 DISPLAYS, READOUTS, & CRTs 2450 

SHARP EL Display Units 
Specifications 

Parameter LJ320U21 LJ320U26 LJ512U21 LJ512U25 

Effective Display Area (mm) 119.9(W) x 89.9(H) 95.9(W) x 76.7(H) 179.1(W) x 44.7(H) 191.9(W) x 95.9(H) 

Display Format (dot) 32O(W) x 24O(H) 32O(W) x 256(H) 512(W) x 128(H) 512(W) x 256(H) 

Dol Size (mm) 0.275(W) x 0.225(H) 0.22(W) x 0.22(H) 0.25(W) x 0.2O(H) 0.275(W) x 0.225(H) 

Dot Pilch (mm) 0.375(W) x 0.375(H) 0.30(W) x O.30(H) 0.35(W) x O.35(H) 0.375(W) x 0.375(H) 

Display Color Orange-yellow 
(Peak Wavelength 5850A) 

Orange-yellow 
(Peak Wavelength 5850A) 

Orange-yellow Orange-yellow 
(Peak Wavelength 5850A) (Peak Wavelength 5850A) 

Luminance (IL) 30 (Typ.) 30 (Typ.) 33 (Typ.) 30 (Typ.) 

Frame Frequency (Hz) 60 (Typ.) 60 (Typ.) 70 (iyp.) 60 (Typ.) 

Input Signal Level LSTILLevel LSTILLevel LS TIL Level LSTILLevel 

Supply Voltage (V) +5, + 15 + 5, + 15 +5,+ 15 +5, + 15 

Drive Method P-N Symmetric Drive P-N Symmetric Drive P-N Symmetric Drive P-N Symmetric Drive 

Power Consumption (W) 8 (Typ.) 5 (Typ.) 6 (Typ.) 10 (Typ.) 

Operating Temperature ("C) 010 +55 010+55 Oto+55 Oto+55 

Storage Temperature ("C) -25to + 70 -25to+70 -25 to +70 -25 to +70 

Outline Dimensions (mm) 178.5(W) x 148.5(H) x 34.0(D*) 130.0(W) x 110.O{H) x 33.O{D*) 228.5(W) x 106.5(H)x 34.0(D*) 228.5(W) x 148.5(H)x 35.0(D*) 

Weight (g) Approx. 600 * Approx. 400 * Approx. 600 * Approx. 650 * 

Baseplate Structure No Yes No No 

Detachable DC/DC Converter No No No No 

Parameter New LJ512U27 New LJ512U32 LJ640U21 LJ640U23 

Effective Display Area (mm) 191.9(W) x 95.9(H) 191.9(W) x 95.9(H) 191.9(W) x 59.9(H) 191.9(W) x 83.9(H) 

Display Format (dot) 512(W) x 256(H) 512(W) x 256(H) 64O(W) x 2OO(H) 640(W) x 2OO(H) 

Dot Size (mm) 0.275(W) x O.225(H) 0.275(W) x 0.225(H) 0.23(W) x 0.2O(H) 0.185(W) x 0.28O(H) 

Dot Pitch (mm) 0.375(W) x 0.375(H) 0.375(W) x 0.375(H) 0.30(W) x O.30(H) 0.30(W) x 0.42(H) 

Display Color Orange-yellow Orange-yellow Orange-yellow Orange-yellow 
(Peak Wavelength 5850A) (Peak Wavelength 585OA) (Peak Wavelength 5850A) (Peak Wavelength 5850A) 

Luminance (IL) 34 (Typ.) 34 (Typ.) 30 (Typ.) 30 (Typ.) 

Frame Frequency (Hz) 60 (Typ.) 60 (Typ.) 60 (Typ.) 60 (Typ.) 

Input Signal Level LSTILLevel LSTILLevel LSTILLevel LSTILLevel 

Supply Voltage (V) +5, + 12 +5, + 12 +5,+ 15 +5,+ 15 

Drive Method P-P Symmetric Drive P-P Symmetric Drive P-P Symmetric Drive P-P Symmetric Drive 

Power Consumption (W) 7 (Typ.) 7 (Typ.) 7 (Typ.) 8 (Typ.) 

Operating Temperature (OC) -5to +55 -5to +55 Oto +55 010 +55 

Storage Temperature (OC) -4Oto +80 -4Oto +80 -25to +70 -25to+70 

Outline Dimensions (mm) 228.5(W) x 148.5(H) x 2O.5(D) 24B.0(W) x 14B.0(H)x 16.9(D) 228.5(W) x 106.5(H)x 34.0(0*) 228.5(W) x 148.5(H) x 35.0(D*) 
34.0{0*) 32.5(D*) 

Weight (g) Approx. 590 (650*) Approx.480 (540*) Approx. 600' Approx. 650' 

Baseplate Structure No Yes No No 

Detachable DC/DC Converter Yes Yes No No 

Parameter LJ640U24 LJ640U30 New LJ640U80 New LJ64ZU26 

Effective Display Area (mm) 191.9(W) xl t9.7(H) 191.9(W) x 95.8(H) 191.9(W) x 59.9(H) 191.9(W) x 119.9(H) 

Oisplay Format (dot) 64O(W) x 200(H) 64O(W) x 200(H) 640(W) x 200(H) 64O(W) x 4OO(H) 

Dot Size (mm) 0.18(W)xO.30(H) 0.185(W) x 0.280{H) 0.23(W) x 0.2O(H) 0.22(W) x 0.22tH) 

Dot Pitch (mm) 0.30(W) x 0.6O(H) 0.3O(W) x 0.4iI(H) 0.3O(W) x O.30(H) 0.30(W) x O.30(H) 

Oisplay Color Orange-yellow Orange-yellow Orange-yellow Orange-yellow 
(Peak Wavelength 5850A) (Peak Wavelength 585OA) (Peak Wavelength 5850A) (Peak Wavelength 5850A) 

Luminance (IL) 30 (Typ.) 30 (Typ.) 34 (Typ.) 30 (Typ.) 

Frame Frequency (Hz) 60 (Typ.) 60 (Typ.) 60 (Typ.) 60 (Typ.) 

Input Signal Level LSTILLevel LSTILLevel CMOS Levei LSTILLevel 

Supply Voltage (V) + 5, + 15 +5, +15 +5,+ 12 +5,+24 

Orive Method P-P Symmetric Drive P-P Symmetric Drive P-P Symmetric Drive PWM Symmetric Drive 

Power Consumption (W) 9 (Typ.) 8 (Typ.) 6 (Typ.) 18 (Typ.) 

Operating Temperature (OC) Oto+55 Oto +55 -20 to +65 -5to +55 

Storage Temperature ("C) -25to+70 -25to + 70 -4Oto +80 -40 to +80 

Outline Oimensions (mm) 228.5(W) x 158.5(H)x 35,0(0*) 228.5(W) x 148.5(H) x 35.0{0 *) 238.0(W) x l06.O(H) x 31.O{D*) 24B.0(W) x 158.O{H)x 34.0(0') 

Weight (g) Approx.750* Approx. 650* Approx. 520' Approx. 650* 

Baseplate Siructure No No Yes Yes 

Oetachable OC/DC Converter No No No No 

" Including DC/DC converter 
"Scheduled for market from November, 1989 
LJ512Ul0 (512 x 256 dots) and lJ640Ul1 (640 x 200 dots) with wider operating temperatures (_20DC to + 65DC) are also available. 
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SHARP EL Display Units 
Specifications 

Parameter lJ640U26 New lJ640U27 New lJ640U31 New lJ640U32 

Effective Display Area (mm) 191 ,9(W) x 119,9(H) 191 ,9(W) x 119,9(H) 191.9(W) x 119,9(H) 191 ,9(W) x 119,9(H) 

Display Format (dot) 640(W) x 4OO(H) 64O(W) x 400(H) 64O(W) x 400(H) 64O(W) x 400(H) 

Dot Size (mm) Q.22(W) x Q,22(H) Q,22(W) x Q,22(H) Q,22(W) x O,22(H) Q,22(W) x O,22(H) 

Dot Pitch (mm) Q.30(W) x Q,30(H) Q,30(W) x 0,3O(H) 0.3O(W) x 0,3O(H) 0,3O(W) x 0,3O(H) 

Display Cololr Orange-yellow Orange-yellow Orange-yellow Orange-yellow 
(Peak Wavelength 5850A) (Peak Wavelength 5850A) (Peak Wavelength 5850A) (Peak Wavelength sasoA) 

luminance (IL) 30 (Typ.) 34 (Typ.) 34 (Typ.) 34 (Typ.) 

Frame Frequency (Hz) 60 (Typ,) 60 (Typ.) 60 (Typ.) 60 (Typ,) 

Input Signal Level LSTIlLevel LSTILLevel LSTILlevel LSTILLevel 

Supply Voltage (V) +5, + 15, +25 +5; + 12 +5,+24 +5,+12 

Drive Method P-P Symmetric Drive P-P Symmetric Drive P-P Symmetric Drive P-P Symmetric Drive 

Power Consumption (W) 12 (Typ,) 11 (Typ,) 11 (Type) 11 (Typ.) 

Operating Temperature (OC) Oto +55 -5to +55 -5to+55 -5to +55 

Storage Temperaiure (0G) -25to +70 -4Oto +80 -4Oto +80 -4Oto +80 

Outline Dimensions (mm) 228.5(W) x 158,5(H) x 35,0(0*) 228.5(W) x 158.5(H) x 20,5(0) 246,0(W) x 158,O(H) x 15.5(0) 246.0(W) x 158,O(H) x 15,5(0) 
35.0(0*) 31.5(0*) 31.5(0*) 

Weight (g) Approx, 800* Approx,590 (650*) Approx.460 (540*) Approx,480 (540*) 

Baseplate Structure No No Yes Yes 

Detachable DC/DC Converter No Yes Yes Yes 

Parameter New LJ64ZU48 New LJ640U48 lJ720U22 New LJ024U32* * 

Effective Display Area (mm) 191.9(W)x 143,9(H) 191.9(W) x 143,9 215,9(W) x 119.9(H) 256.0(W) x 2OO,O(H) 

Display Format (dot) 640(W) x 460(H) 64O(W) x 460(H) 720(W) x 4OO(H) 1 ,024(W) x 800(H) 

Dot Size (mm) 0,22(W) x 0,22(H) 0,22(W) x 0,22(H) 0.22(W) x 0.22(H) 0, 19(W) x 0, 18(H) 

Dot Pitch (mm) 0,30(W) x O,30(H) 0,3O(W) x 0.3O(H) 0,3O(W) x 0.3O(H) 0,25(W) x 0,25(H) 

Display Color Orange-yellow Orange-yellow Orange-yellow Orange-yellow 
(Peak Wavelength 5850A) (Peak Wavelength 5850A) (Peak Wavelength 58501\) (Peak Wavelength sasoA) 

Luminance (IL) 30 (Typ,) 30 (Typ,) 30 (Typ,) 30 (Typ.) 

Frame Frequency (Hz) 60 (Typ,) 60 (Typ.) 60 (Typ.) 60 (Typ,) 

Input Signal Level LSTILLevel lSTILLevel LSTILlevel LSTIlLevel 

Supply Voltage (V) + 5, +24 +5, +24 +5, + 15,+25 +5, + 12 

Drive Method PWM Symmetric Drive P-P Symmetric Drive P-P Symmetric Drive P-P Symmetric Drive 

Power Consumption (W) 22 (Typ,) 14 (Typ.) 13 (Typ.) 22 (Typ,) 

Operating Temperature (0G) -5to +55 Oto +55 Oto +55 Oto +55 

Storage Temperature (OC) -40to +80 -25to + 70 -25 to +70 -25to + 70 

Outline Dimensions (mm) 246,0(W) x 180.O(H) x 34,0(0*) 246,0(W) x 180,O(H)x 25,0(0*) 270,0(W) x 168,0(H) x 25,5(0) 310.0(W) x 24O.0(H)x 15,0(0) 
35.0(0*) 

Weight (g) Approx, 700 * Approx. 660* Approx. 910* Appro", 1,000 (1,200*) 

Baseplate Structure Yes Yes Yes Yes 

Detachable DC/DC Converter No No No Yes 

• Including DC/DC converter 
.. "Scheduled for market from November, 1989 
LJ512U10 (512 x 256 dots) and LJ640U11 (640 x 200 dots) with wider operating temperatures (- 20°C to + 65°C) are also available, 

SHARP ELECTRONICS CORP., Micro Electronics Div" Sharp Plaza, Mahwah, NJ 07430-21350201/529-8757 0 Telex: 426903 (SHARPAM MAWA) 0 Fax: 201/529-8759 
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SHARP LCD Units 

Sharp, unchallenged leader in the field of LCD units, 
is about to revolutionize the field. 
Sharp's capacity for technological development is creat
ing new worlds for LCD applications. 

Since 1973, when Sharp introduced the use of the LCD in 
electronic calculators forthe firsttime in the world, new fields of 
application have been rapidly opened up thanks to a series of 
constant technological improvements. This commitment to 
improvement has led to LCD units with superior readability 
over a wide range of adverse conditions. 

As demand for large-Size and high-resolution LCD units 
increased, Sharp responded by adding quality features, 
including high contrast, wide viewing angle and wide tempera
ture range displays, all of which drew attention in various fields. 
Sharp's innovative approach to LCD design has led to LCD 
units which are lightweight, thin and power-saving for better 
cost performance with high reliability. Sharp's search for new 
possibilities in the application of the LCD has no limits. 

Table of Graphic Display Type LCD Units 

Type" 
Display Model No. 

format (Dot) I II III 

240 x64 LM24008W R - P 

LM24008M M E P 

LM24013W R. - P 

LM24014W R - P 

240 x 128 LM24009W R - P 

LM24010J T C P 

LM64012C T C P 

LM64014C T C P 

LM64032W R - P 

640 x 200 LM64032M M E P 

LM64032X T E P 

LM64050W R - P 

LM64050M M E P 

LM64015T T C N 

LM64023W R - P 

640 x 400 LM64035W R - P 

LM64035M M E P 

LM64035X T E P 

LM64135Z T C N 

LM64048Z T C N 

640 x 480 LM64148Z T C N 

LM64048E T - N 

LM64148E T - N 

720 x 400 LM72060Z T C N 

* 1 Type I Transflective: M Type II 

IV 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

D 

D 

D 

D 

D 

D 

Paper white mode Double Super Twisted LCD unit-syn
thesis of Sharp's LCD technology. 

A large portion of the information we regularly read is in 
the form of black letters printed on white paper. This same for
mat has long been deisred for the LCD, as well. 

Sharp has taken the lead in developing and mass-prOduc
ing a paper white mode Double Super Twisted (DST) LCD unit 
capable of reproducing an image close to the printed page to 
which we are accustomed. This advanced display, almost 
equivalent to a CRT, is about to change the current image of the 
LCD entirely. 

With nearly 3 times higher contrast and a wider viewing 
angle compared with our conventional Super Twisted High 
Contrast (STHC) LCD units, this new product, with built-in 
CCFT backlight, is our answer to the call for brighter and 
clearer displays. Paper white mode DST LCD units are ideal for 
OA equipment, from personal computers to word processors. 

Unit outline Effective 
dimensions viewing area Dot size 

WxHxD (mm)*2 WxH(mm) WxH(mm) 

180x75x10.5 132.6x39 0.48xO.48 

180x75x10.5 132.6x39 0.48xO.48 

149x57x 11.5 117x41 0.44xO.44 

180x65x1 0.5 * 132.6x39 0.48xO.48 

176x96x12 134x76 0.49xO.49 

176x96x19 134x76 0.49xO.49 

274x130x21 232x106 0.31xO.45 

274x130x21 232x106 0.31xO.45 

256x128x12 232x106 0.32xO.46 

256x128x12 232x106 0.32xO.46 

256x128x12 232x106 0.32xO.46 

256x164x13 230x138 0.285xO.61 

256x164x16 230x138 0.285xO.61 

300x174x30 237x151 0.33xO.33 

266x174x14.5 237x151 0.33xO.33 

266x174x14 237x151 0.33xO.33 

266x174x16 237x151 0.33xO.33 

266x174x16 237x151 0.33xO.33 

300x166x26 218x139 0.30xO.30 

310x240x25 237x180 0.33xO.33 

(280x180x25.5) (205x155) (0.28xO.28) 

(310x240x20) (237x180) (0.33xO.33) 

269.6x216x11.5 205x156 0.28xO.28 

320.4x170.4x34 260x147 0.32xO.32 

-E Transmissive: T {CCFT backlight is built in.: C 

Reflective: R EL backlight can be installed.: E 

{
Positive: P 

Type III 
Negative: N 

{
STHC LCD: S 

Type IV 
DSTLCD: D 

*2 Excluding mounting tabs. D (Depth): max. value *3 Ta = 25°C 

SHARP ELECTRONICS CORP., Micro Electronics Div., Sharp Plaza, Mahwah, NJ 07430-2135.201/529·8757 • Telex: 426903 (SHARPAM MAWA) • Fax: 201/529·8759 
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SHARP LCD Units 

Sharp LCD units are the result of a fully integrated process, 
from initial development to final inspection. 

Sharp offers a diverse line of LCD units, small, medium 
and large. And with the addition of the Double Super Twisted 
LCD unit to the large-size graphic display line and the Super 
Twisted High Contrast LCD unit to the character display line, 
even wider range of choices can now be offered. 

Sharp's high quality LCD units guarantee high reliability 
for a wide variety of applications. This attractive product line is 
the ultimate response to customers' needs, from large-size dis
plays for computers to displays for precision machinery. 

Please feel free to consult us about custom-designed 
units to match your specific applications. 
DST LCD Unit 

Demand for even higher display quality is increaSing with 
a trend toward larger, higher-resolution LCD units. Sharp has 
succeeded in developing and mass producing paper white 
mode DST LCD units with image quality approaching that of 
the printed page. 

Table of Graphic Display Type LCD Units 

Supply voltage (V) *3 Power Operating 
Duty consumption temperature (DC) 

Vee-V •• VEE-V •• (mW)*3 

1/64 5.0 -11.0 48 0-45 

1/64 5.0 -11.0 48 0-45 

1/64 5.0 -11.0 30.0 0-45 

1/64 5.0 -10.0 75 0-45 

11128 5.0 -17.5 343 0-45 

11128 5.0 -21.0 (Min.) 395 5-45 

11200 5.0 -21.1 526 0-45 

11100 5.0 -16.0 318 0-45 

1/200 5.0 -21.1 534 0-45 

1/200 5.0 -21.1 534 0-45 

1/200 5.0 -21.1 534 0-45 

1/200 5.0 -19.8 407 0-45 

1/200 5.0 -21.1 526 0-45 

1/200 5.0 -21.1 495 0-45 

1/200 5.0 -19.8 712 0-45 

1/200 5.0 -16.0 495 0-45 

1/200 5.0 -16.0 495 0-45 

1/200 5.0 -16.0 495 0-45 

1/200 5.0 -15.7 430 0-45 

1/240 5.0 -16.5 460 0-45 

(1/240) (5.0) TBD TBD (0-45) 

(1/240) (5.0) (-16.5) (460) (0-45) 

1/240 5.0 -16.5 498 0-45 

1/200 5.0 -15.0 485 0-45 

Features 
• Advanced start-to-finish production system to maximize the 

product quality. 
• A broad range of products, from 240x64 to 720x400 dot dis-

play formats. 
• Thin, lightweight and compact in design. 
• Low drive voltage and low power consumption. 
• A bright, high contrast, Double Super Twisted (DST) LCD 

with a wide viewing angle, adopted for the large-size LCD 
unit. 

• Backlit models are also available offering the optimum read
ability under diverse lighting conditions. 

Storage Weight (g) Applicable 
temperature (DC) (Approx.) controller Model No. 

-25-60 120 LR3692 LM24008W 

-25-60 120 LR3692 LM24008M 

-25-60 100 LR3692 LM24013W 

-25-60 120 Built-in controller LM24014W 

-25-60 200 LR3692 LM24009W 

-20-60 365 LR3692 LM24020J 

-25-60 790 V6366 LM64012C 

-25-60 790 V6366 LM64014C 

-25-60 320 V6366 LM64032W 

-25-60 320 V6366 LM64032M 

-25-60 320 V6366 LM64032X 

-20-60 570 V6366 LM64050W 

-25-60 650 V6366 LM64050M 

-25-60 1200 V6366 LM64015T 

-20-60 690 Built-in controller LM64023W 

-25-60 480 V6366 LM64035W 

-25-60 480 V6366 LM64035M 

-25-60 480 V6366 LM64035X 

-25-60 950 V6366 LM64135Z 

-25-60 1200 V6366 LM64048Z 

(-25-60) TBD (V6366) LM64148Z 

(-25-60) TBD (V6366) LM64048E 

-25-60 650 V6366 LM64148E 

-25-60 1450 V6366 LM72060Z 

Note 1) Above models may be discontinued without notice due to switching to new products or other reasons. 
Note 2) ( ): Tentative 

"Excluding oscillator 

SHARP ELECTRONICS CORP., Micro Electronics Div., Sharp Plaza, Mahwah, NJ 07430-2135-201/529-8757 - Telex: 426903 (SHARPAM MAWA) - Fax: 201/529-8759 
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SHARP LCD Units 

Sharp character type LCD Unit operates 
under the control of a 4 or 8-bit microcomputer 
Features 
• Interface with either 4-bit or 8-bit microprocessor. 
• Display data RAM 

80 x 8 bits (80 characters). 
• Character generator ROM 

160 different 5 x 7 dot-matrix character patterns. 
• Character generator RAM 

8 different user programmed 5 x 7 dot-matrix patterns. 

TN-FEM LCD UNITS 

Number of Type*' 
Model No. characters I II III IV 

LM16152A R - P 6 
LM16152D/E/H M L P 6 
LM165159D/E/H M L P 12 

16 x 1 
LM16155 R - P 6 
LM16155K R - P 6 
LM16155M M E P 6 
LM16155N M E P 12 
LM16155S R - P 6 
LM16255 R - P 6 
LM16255K R - P 12 
LM16255M M E P 6 
LM16255S R - P 6 

16 x 2 LM16257 R - P 6 
LM162A01 T L P 6 
LM162B01 T L N 6 
LM162A02 T L P 6 
LM162B02 T L N 6 
LM20255 R - P 6 
LM20255M M E P 6 

20 x 2 
LM20255S R - P 6 
LM20256 R - P 6 
LM202A02 T L P 6 
LM202B02 T L N 6 

24 x 2 LM24255 R - P 6 
LM40255 R - P 6 
LM40255K R - P 12 
LM40255M M E P 6 

40 x 2 
LM40255S R - P 6 
LM402AOl T L P 6 
LM402BOl T L N 6 
LM402X01 T L P 6 
LM402YOl T L N 6 

STHC LCD UNITS 

16 x 2 LM16A21 R - P -
LM16X21A M L P -
LM16X21B M L N -

20 x 2 LM20A21 R - P -
LM40A21 R - P -

40 x 2 LM40X21A T L P -
LM40X21B T L N -

* 1 Type I Transflective: M -f Transmissive: T 

Reflective: R 
*20 (Depth): max. value 
*3Ta = 25°C 

{
LED backlight is built in.: L 

Type II 
EL backlight can be installed.: E 

• Display data RAM and character generator RAM may be 
accessed by the microprocessor. 

• Numerous instructions 
Clear Display, Cursor Home, Display ON/OFF, Cursor 
ON/OFF, Blink Character, Cursor Shift, Display shift. 

• Built-in reset circuit is triggered at power ON. 
• Built-in oscillator. 

Unit outline 
dimensions 

Wx H x D (mm)*2 
115x35x 12 

115x39.5x16 
115x39.5x16 

80x36x11 
80x36x11 
80x36x 11 
80x36x 11 
80x36x11 
84x44x 11 
84x44x 11 
84x44x 11 
84x44x11 

85x 32.6 x 11 
84x44x 16 
84x44x 16 
84x44x 16 
84x44x 16 
115x36x 11 
115x36x 11 
115x36x 11 
115x36x 11 
115x36x 16 
115x36x 16 
115x36x 11 

183x33.5x11 
183x33.5xl1 
183x33.5xll 
183x33.5x 11 
182 x 33.5 x 16 
182x 33.5 x 16 
182x33.5x 16 
182 x 33.5 x 16 

84x44x 11 
84x44x16 
84x44x16 
115x36x 11 

182x33.5x 11 
(182 x 33.5 x 16) 
(182 x 33.5 x 16) 

{
Positive: P 

Type'" 
Negative: N 

Effective Character size viewing area 
WxH(mm) WxH(mm) 

99x 13 4.9x7.95 
99x 13 4.9x7.95 
99x13 4.9x7.95 

64.5x 13.8 3.07 x 5.73 
64.5x 13.8 3.07 x 5.73 
64.5x 13.8 3.07 x 5.73 
64.5x 13.8 3.07x5.73 
64.5x 13.8 3.07x5.73 
61 x 15.8 2.96x4.86 
61 x 15.8 2.96x4.86 
61 x 15.8 2.96x4.86 
61 x 15.8 2.96x4.86 
61 x 15.8 2.96x4.86 
61 x 15.8 2.96x4.86 
61 x 15.8 2.96x4.86 
61 x 15.8 2.96 x 4.86 
61 x 15.8 2.96 x 4.86 
83x 18.6 3.2 x 4.85 
83x 18.6 3.2x4.85 
83x 18.6 3.2x4.85 
83x 18.6 3.2 x 4.85 
83x 18.6 3.2x4.85 
83x 18.6 3.2 x 4.85 
83x 18.6 2.7 x 4.85 

154.4 x 15.8 3.2 x 4.85 
154.4 x 15.8 3.2x4.85 
154.4 x 15.8 3.2 x 4.85 
154.4 x 15.8 3.2 x 4.85 
154.4 x 15.8 3.2x4.85 
154.4 x 15.8 3.2x4.85 
154.4x 15.8 3.2x4.85 
154.4x15.8 3.2x4.85 

61 x 15.8 2.96 x 4.86 
61 x 15.8 2.96x4.86 
61 x 15.8 2.96 x 4.86 
83x18.6 3.2 x 4.85 

154.4 x 15.8 3.2 x 4.85 
(154.4 x 15.8) (3.2 x 4.85) 
(154.4 x 15.8) (3.2 x 4.85) 

{
6 o'clock viewing direction: 6 

Type IV 
12 o'clock viewing direction: 12 

SHARP ELECTRONICS CORP., Micro Electronics Div., Sharp Plaza, Mahwah, NJ 07430-21350201/529-8757 0 Telex: 426903 (SHARPAM MAWA) 0 Fax: 201/529-8759 

For manufacturers' sales offices, see yellow pages EEM1989 



DISPLAYS, READOUTS, & CRTs 

• 
I 

ENERGY-SAVING: Electromagnetically-operated Signalex displays require no 
power to maintain continuous indication. Inherently bi-stable. Signalex 
displays draw power only at the instant of change. 
INHERENT MEMORY: Indication is maintained even with loss of power. 
DIRECT ACCESS: Signalex displays can change from one number to any 
other-without a run-through of numbers. The unit immediately displays the 
transmitted number. 
LOW MAINTENANCE: The rugged Signalex design assures long life and 
dependability. With no bulbs to replace. they are virtually maintenance-free. 
HIGH-VISIBILITY: Signalex displays can be used indoors and out. in 
temperatures ranging from -40°C to +75°C. Their light-reflecting segments 
give high visibility in bright ambient light. 402L 

7 SEGMENT MODELS 
DISPlAY 1112" 4" 6" 9" 12" 18" SIZES 

SIGNALEX MODEL 152L 402L 602L 900L 1200L 1810L 

Character Size 1-9/16" x 15/16" 4-1/16" x 2-5/16" 6-1/16" x 3-9/16" 9" x 6" 12" x 8" 18" x 12" 
HxW (40 x 24 mm) (103 x 59 mm) (154 x 91 mm) (228 x 152 mm) (305 x 204 mm) (46 x 30 em) 

Vane Width 5/32" 7/16" 11/16" 1-1/8" 1-1/2" 2-1/4" 
(4 mm) (11 mm) (17 mm) (29 mm) (38 mm) (5.7 em) 

Frame Size 1-7/8" x 1-5/16" 5" x 3-1/4" 7-1/4" x 5-1/8" 11" x 8-1/4" 14" x 11" 21" x 16W' 
HxW (49 x 33 mm) (127 x 83 mm) (184 x 130 mm) (279 x 21'0 mm) (356 x 279 mm) (533 x 419 mm) 

Pulse Length. min. 30 ms 50 ms 90 ms 1SO ms 200 ms 300 ms 

Pulse Power; 0.35W 0.93W 1AW 3.6W 3.6W 9.0W 
Each Vane 

Viewing Dist .. 50 Feet 160 Feet 240 Feet 360 Feet 480 Feet 720 Feet 
max. (15 Meters) (SO Meters) (75 Meters) (110 Meters) (1SO Meters) (220 Meters) 

Weight 2-1/4 oz. 8-1/2 oz. 12-2/3oz. 1-1/2 Ibs. 2-1/4Ibs. 4-1/2 Ibs. 
65gm. 240 gm. 360gm. 680 gm. 1020 gm. 2. kg 

2450 

24" 
2410L 

24" x 16" 
(61 x 41 em) 

3" 
(7.6 em) 

28" x 22" 
(711 x 559 mm) 

400 ms 

9.0W 

960 Feet 
(300 Meters) 

6lbs. 
2.7 kg 

U.S. Patent Nos. 3.886.545; 4,117,478; U.S. Design Patent 249,985 and Patents Pending 

Operation: Individually controlled segments. pulse-operated 
through a bi-stable magnetic circuit. 
Voltage: 12V. DC ±10% standard. Other voltages available. 
Calls: Standard is bifilar wound with 3 leads per segment. Model 
152L has terminal pins for direct PCB mounting. 

Relative Humidify: Up to 95% R,H. at any temperature in the range, 
provided no consideration present, 
Power to Maintain Display: NONE 
Vane Colors: White, Saturn-Yellow. Orange-Red Fluorescents. 
Black background standard. Other high-visibility colors available, 

Temperature: _40DC to + 75DC. 

(~~~? 3 _VAN_'_~~' Signalex® displays operate on a 
"'(DISPLAY) llii,,-"fR_'N'5.&: ""'(RETRAC') well-proven electroma~netic . PRINCIPLE OF 

OPERATION 
COil 

COMMON 
(BLACK) 

CONNECTIONS (RESET) 

1:N.DC 
(ORANGE) 

POSI!JON N~ MAG. NH ~s POSITION principle. A short pulse In a COil 
Csg;;~~E produces a magnetic field that 

\ acts upon a permanent magnet 
=~=*===~5==~ located in a rotor. part of which is 

~:~~D:~;~"402" .2.,01. the vane itself. 

The magnet is either attracted or repelled, turning the 
rotor and vane with it, In either display or reset position 
the magnetic circuit is stable so that the vane can 
remain in either position with no power in the coil. The 
permanent magnet pole is attracted to the soft iron 
core which will hold the vane in position until a reverse 
pulse is passed. 

The rotor and magnet assemblies are the only moving 
parts in the display. Their light weight and low inertia 
give fast response time. High lubricity plastic bearings 
are used. 

.J--a COMPANY INCORPORATED 

p. O. Box H, Bay Shore, NY 11706 
© 1989 (516) 666-8000· TLX: 6711657 STAVER· FAX: (516) 666-8039 

EEM1989 For manufacturers' sales offices, see yellow pages 



2450 DISPLAYS. READOUTS. & CRTs 2450 

SIGNALEX® 
HIGH VISIBILITY 7·SEGMENT DISPLAYS 

8-1118 

MODEL 152L 

I 
1.312':i. 1205' I 27(Y' 

f--1!XXr-i 4 mm - - 200" 
-334mm 1~' 1-306mm-itfi 68mm 

J 254mm I S1mm 

The Signalex 152L is used world-wide in readout 
applications for toll booths. clocks. gas pumps. 
arcade games. oil rig instrumentation. currency 
exchange panels. and industrial controls. Since 
Signalex readouts draw no power while 
maintaining position. they are ideal for battery
powered systems as well as AC. 11= T 

IJ1l U ~':'~ 
49mm 0 
-j-_\_~ 

Connections: 3 per coil 
(1 to display, 1 to reset. 1 common) 

Pulse Power: 31ma at 12V. 
Pulse Length: 30ms min., display or reset 
Character Slope: 5° 

(In.) Dim. 
Model402L 
Model602L 

Visibility: Up to 70° either side of perpendicular 
to the front face. 

Temperature Range: -40°C to + 75°C 
Materials: Front Mask: Steel. Bearings: Polyester. 
Hazardous Areas: Recognized by Underwriters 

Laboratories, Inc .. 
No. MH10471. BASEEFA Class 2 No. 4054 J. 

MODELS 402L & 602L 

- rc;= B -----j 

"\ /' 

>=- 'r-----IF A 

l....--..l 

V V 

A B C D E F G 
4-1/16 2-5/16 7/16 5 3-1/4 1-1/16 3/4 
&,1/16 3-9/16 11/16 7-1/4 5-1/8 1-5/16 3/4 

The Type A Indicator is a bi-stable 
electromagnetic annunciator showing 
alternate display faces in its window. It 
may be mounted for operation in any 
position. It is driven in either direction by 
1.1 watt pulses as short as 30 ms and 
remains in its last position without power 
input until pulsed to the opposite position . 

H I 
4-1/2 2-5/8 
6-1/2 4-1/2 

J 
3-1/8 
5 

.170 DIA HOLE (4.3 mml2l) 
4 PlACES 

fi'l+;====1"i5I_..-----

(REAR VIEW FOR H 
MOUNTING 

DIMENSIONS) 

SIGNALEX® TYPE A 
Signalex Type A indicators are used in 
hospital. apartment house, and 
commercial call boards. as well as in 
circuit indicators. alarm systems. and a 
variety of other applications. 

• _ ... COMPANY INCORPORATED 

P.O. Box H, Bay Shore, NY 11706 
(516) 666-8000· TLX: 6711657 STAVER' FAX: (516) 666-8039 © 1989 

For manufacturers' sales offices. see yellow pages EEM 1989 



2450 DISPLAYS, READOUTS, & CRTs 2450 

SIGNALEX® 
HIGH VISIBILITY 7-SEGMENT DISPLAYS 

MODELS 900L & 1200L 

Model 900L 9 6 

Model 1200L 12 8 

Length at Leods: 7" Min, for 402L & 602L 
30/1 Min, for 900L & 1200L 

Bearings: High lubricity polyester, 
replaceable, 

Vanes: Individually replaceable, 
Visibility: 402L & 602L Series-To 60° 

either side, 
900L & 1200L Series-To 75° 
either side, 

MODELS 1810L & 2410L 
G 

r-I+ 

Y\ /' I 
F 

A 

+ ~I ]F= 1+ 
D 

~ 
F 

U ~ '\ 
-f ~ 

GHOlE - c ~ 7/16~'T' 
B ----< 

(In.) Dim. A B C o 
TYPE 1810L 18" 12 214 21 
TYPE 2410L 24" 16 3 28 
'20" From Top to Bottom MT'G Hole. No Center Holes, 

ANNUNCIATOR 
Window Size: 3/8/1 H x 1/2/1W(9,5 mmx 12.7 mm) 
Displays per Window: 2 
Operating Temp. Range: -40°C to +75°C 
Operating Mode: Bi-stable, pulsed 
Min. Pulse Length: 30ms, either display 
Power/Pulse: 1, 1W 
Call Resistance: 125, n ± 10% 
Standard Voltage: 12 V. DC" 
Standard Colors: Black & White, Yellow, Red.' 
Leads: 7" Min,; 

13'1I8r 

1/~L 

E 
161/2 
22 

(DI~~~Y)3 
BLACK 

(COMMON) 

ORANGE 
(RESET) 

Coli Connection (402L " larger) (7 coils per digit) 
With black lead connected to (-). (+) on red lead 
displays white, (+) on orange lead resets to black. 
With black lead connected to (+), (-) on orange lead 
displays white, (-) on red lead resets fa black, 

F G 
191/2' 15 
13 20 

L-,.'/,. J 1- {36.5mm)----, 

U.S. Patent No. 3,936,818 

'Others Available, ._II1II. COMPANY INCORPORATED 

p. 0. Box H, Bay Shore, NY 11706 
© 1989 (516) 666-8000' TLX: 6711657 STAVER' FAX: (516) 666-8039 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1119 



2450 DISPLAYS, READOUTS, & CRTs 2450 

SIGNALEX® 
HIGH VISIBILITY ALPHANUMERIC DISPLAYS 

AND INDIVIDUAL GRAPHIC ELEMENTS 

3970L 

rBi 
II~~~~ 
I 000;--1 

.0.0+ 

:88~i t J, ~ 
Dim. A Olm.B Olm.C 

Model Char.Hgt. Char. Width DalOia. 
Number In. mm. In. mm. In. mm. 
670RFR 6.00 152 4.25 108 .75 19.0 
972RFR 9.00 230 6.37 162 1.12 28.0 

1272RFR 12.00 300 8.50 216 1.50 38.0 
1672RFR 16.00 406 11.37 289 2.00 51.0 

1872RFR 18.00 457 12.75 324 2.25 57.0 

3970L 39.50 1000 28.00 711 5.00 127.0 

Olm.O 
Dol Pitch 
In. mm. 
.875 22.2 
1.31 33.3 
1.75 44.5 
2.34 59.5 

2.62 66.7 

5.75 146.0 

670RFR 

SET 

000 
500 

COMMON 

972-1872RFR 

Olm.E Dlm.F Olm.G Olm.H 
DlsplayHgt. Swing Hght. Length Width 
In. mm. In. mm. In. mm. In. mm. 

1.33 33.8 1.57 39.7 .84 21.3 .84 21.3 

1.45 36.8 2.10 53.3 1.81 46.0 .75 19.0 

1.45 36.8 2.29 58.2 2.24 56.9 .75 19.0 
1.45 36.8 2.54 64.5 2.74 69.6 .75 19.0 

1.45 36.8 2.66 67.6 2.99 76.0 .75 19.0 

4.30 109.2 5.87 149.1 4.50 114 1.0 25.4 

666-8039 

8-1120 For manufacturers' sales offices, see yellow pages 

Dim. I 
Mounting 

In. mm. 
- -
.596 15.1 

1.026 26.1 
1.526 38.8 

1.776 45.1 

4.000 102.0 

© 1989 

EEM1989 



2450 DISPLAYS, READOUTS, & CRTs 2450 

SIGNALEX® 
HIGH VISIBILITY ALPHANUMERIC DISPLAYS 

AND INDIVIDUAL GRAPHIC ELEMENTS 

Signalex Individual Alphanumerics are bi-stable 
electromagnetic displays which require only a very short 
pulse to change position. Inherent latching memory 
requires no power except during the moment of change. 
The magnetic design permits operation of most 
models using 12vdc with a 2 msec. pulse and, at higher 
voltages, at 1 msec. or less. 

The standard 7 by 5 matrix of 35 dots gives full 
alphanumeric capability. and is available in sizes which 
can create characters 6", 9", 12", 16", 18" and 39" high. 
The flexibility of Signalex individual alphanumerics 
permits the creation of custom displays. In addition to 
the standard (7 x 5) format. the 28-dot (7 x 4) numeric 
format. a 23-dot (7-Bar) format, or other desired shapes 
may be used. 

K---- rr Q r.r++---------t+o 

SPECIFICATIONS-ALL MODELS 
670RFR-35BC 972·1872RFR-35BC 

Pulse Length. Min. @ 12'11 2ms 2ms 
Pulse Length. Min. @ 18V 1ms 1ms 

Maximum Duty Cycle @ 12'11. 5% 5% 

Current Each Dot @ 12'11 680ma 580ma 
Coli Res. Center to Each Side 17.5 ohms 20.5 ohms 
Coli Winding Center Tapped Coli 
Coil Addressing All Models X-Y Matrix 
Ground Polarity Negative Negative 

Diodes 1N4004 1N4004 
PCB Material FR-4 or Equivalent 

Operating Temperature Range All Models: -40 C to +90 C 
Operating Rei. Humidity All Models: Up to 95% @ +90 C' p--~~------------~----1- 0---
Standard Colors All Models: White. Yellow. Red 

67G-1872RFR-35BC '* PrOVided No Condensation Present 

35 DOT 7 BY 5 ALPHANUMERIC MATRICES 
Dlm.J Dlm.K Dlm.L Dlm.M Dlm.N Dim. 0 Dlm.P Dlm.Q Dlm.R Dlm.S 

Char. Hgt Char. Width DotDla. Dot PHch Matrix Hgt Matrix Wdth Mig. Hote Hole Offset Thlclcnela SWing Hgi. 
In. mm. In. mm. In. mm. In. mm. In. mm. In. mm. In. mm. In. mm. In. mm. In. mm. 

670RFR-35BC 6 152 4.25 108 .75 19 .875 22.2 7.75 197 4.25 114 .178 4 .25 6 1.35 34 1.57 39.7 
972RFR-35BC 9 230 6.37 162 1.12 28 1.31 33.3 11.87 301 6.53 166 .195 5 .25 6 1.80 43 2.07 52.6 

1272RFR-35BC 12 300 8.50 216 1.50 38 1.75 44.5 15.00 386 8.72 224 .195 5 .50 13 1.80 43 2.25 57.2 
1672RFR-35BC 16 406 11'.37 289 2.00 51 2.34 59.4 19.50 502 11.69 301 .195 5 .50 13 1.80 43 2.54 64.5 
1872RFR-35BC 18 457 12.75 324 2.25 57 2.62 66.7 21.63 557 13.09 337 .195 5 .50 13 1.80 43 2.66 67.6 

.~_ ... COMPANY INCORPORATED 

P.O. Box H, Bay Shore, NY 11706 
© 1989 (516) 666-8000' TLX: 6711657 STAVER' FAX: (516) 666-8039 

EEM1989 For manufacturers' sales offices, see yellow pages 
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DISPLAYS, READOUTS, & CRTs 

Vl ELECTRONICS, INC VARITRONIX 
3171 Los Feliz Blvd., Suite 303· Los Angeles, CA 90039· Tel: (213) 661-8883 Fox: (213) 663-3711 

custom designs 

FEATURES 

• Highest Quality 
• LCD Prototypes from 

approved drawings in 6-9 
weeks 

• Supertwist available 
• Send us your artwork 

for a quotation 

• High contrast 
• Wide viewing angle 
• Industry standard controller 
• Int. ROM with 96 ASCII char. 
• Options available: 

EL & LED backlighting 
negative image 
wide temperature 
color polarizer 
supertwist 

VIM-309 

.J;" 
::t:. 
'0 
o~ 

L 

VI-302 

EEM1989 

NEW 

j 1 

LIQUID CRYSTAL DISPLAYS 

alpha-numeric modules partial list 

Model Characters Character Digit Module Size 
Number x Lines Format Size (WxHxD) 

MOL-15701 1x1 5x7 59.9 96x57x12 
MOL-81820 8x1 5x7 20.8 172x52x12 
MOL-16166 16x1 5x8 6.3 80x36x12 
MOL-16188 16x1 5x8 9.2 122x33x11 
MOL-16265 16x2 5x8 5.6 84x44x12 
MOL-201612 20x1 5x8 12.7 180x48x11 
MOL-20188 20x1 5x8 9.2 146x33x11 
MOL-202612 20x2 5x8 12.7 182x60x11 
MOL-20265 20x2 5xB 5.6 116x37x12 
MOL-20268 20x2 5xB 9.2 146x43x11 
MOL-204612 20x4 5xB 12.7 1B2x90x11 
MOL-20464 20x4 5xB 4.B 9Bx60x12 
MOL-2046B 20x4 5xB 9.2 146x63x11 
MOL-24166 24x1 5xB 6.3 126x36x12 
MOL-24265 24x2 5xB 5.2 11Bx36x11 
MOL-40166 40x1 5xB 6.3 192x56x12 
MOL-40266 40x2 5xB 5.5 1B2x34x12 
MOL-40466 40x4 5xB 5.5 196x56x12 

standard LCD'S for general applications 
partial list VG 136-32 

/ Model Char. HI. Digits '\ 2.5 
...., I--

VI-102 76.0 1 
VI-201 12.7 2 
VI-3S1 6.4 3V2 

VIM-309 10.2 3V2 
VI-302 12.7 3V2 
VI-320 2S.4 3V2 
VI-402 12.7 4 

110.5 
118.0 

VI-50402 50.0 4 
VI-S09 10.2 4V2 
VI-S10 20.S 4V2 
VI-SOS 17.8 S 

VIM-806 9.0 8 
VG-080 32x 80 Graphic 

'-VG-136 32x136 Graphic 

All dimensions in mm 

For manufacturers' sales offices, see yellow pages 8·1123 



2450 
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DISPLAYS. READOUTS. & CRTs 

W 0 R L D PRO Due T S 

ELECTROLUMINESCENT BACKLIGHTS 

FROM ttiEC 
TIlE WORLD LEADER IN EL TECHNOLOGY AND MANUFACTURING 

NEC offers a broad range of colors including: 

• White- standard and high brightness 
• Blue-green 
• Yellow-green 
• Green 
• European yellow 

The manufacturing process is based on providing 
quality EL backlights that feature: 

• High brightness 
• Longlife 
• Excellent brightness uniformity 
• Low power consumption 

Custom sizes and shapes for applications such as 
backlighting keyboards, control panels, indicator 
panels and decorative lighting. 

From: 14mm X 20mm 
To: 200mm X 450mm 

For ease of operation NEC offers a complete line of 
DC-AC inverters featuring: 

.5VDCinput 
• High efficiency 
• Standard and low profile packages 

~ 
~ 
"0 

180 

i 120 0~New~ H=igh~ B~ri~ghtness While 

8 60 .......... ::-::--c-~ __ _ 

52 ro Sid 

o 1000 2000 3000 

HOURS OF OPERATION 

HI-RESOLUTION COLOR CRT'S 

ttiEC 
Diagonal (inches) SID: 9,10,12,14,16,20 

FLAT FACE: 12,15,21 

Dot Pitch (mm): .21, .26, .28, .31, .38, .39,.44 

Glass types: Clear, Gray, Tinted, Hi-Contrast Filter and Anti-Reflection 

Phosphor Types: Medium Short, Medium Long, Long Persistence and Broadcast 

Phosphor Color: Red, Green, Blue, Light-Blue, White 

Deflection Yoke: SID and Litz Wire 

Electron Guns: Superposed Electric Field Lens Gun, Dynamic Quadrapole Focus Gun 

VP. WORLD PRODUCTS INC. 
19654 8TH ST. EAST, SONOMA, CA 95476 PHONE (707) 996-5201 FAX (707) 996-3380 

Refer to Sections 1500, 4800 and 5300 for additional product listings. 

2450 

8·1124 For manufacturers' sales offices. see yellow pages EEM 1989 



2450 DISPLAYS, READOUTS, & CRTs 2450 

W 0 R L D PRO D li C T S 

AC PLASMA DISPLAYS 

• Low Power 

• Full Graphic Dot Matrix Panels 

• 9" to 26" Diagonal Sizes 

• 512x256 
• 640 x 200 

• 576 x 256 
• 640 x 400 
.nOx350 

• CGA, EGA, VGA· Compatible 

1tt{EC 

• TIL Clock - Data - H Sync - V Sync Interface 

• 12 Volt Display-Power • Grayscale· 

• 40,000 Hour Life .25 : 1 Contrast 

.512 x 342 

.640 x 480· 

• 120° View Angle 

DISPlAY AREA DOT PITCH TYPICALPWR 

MATRIX W x H x DIAG W x H WATTS 

512x256 7.7" 3.8" 8.6" .015" .015" 9.6 
576 x 256 8.4" 3.7" 9.2" .014" .014" 14 
576x256 22.7" 12.8" 26" .027" .038" 50 
512 x 342 8.1" 5.5" 9.8" .016" .016" 12 
640 x 200 8.8" 3.8" 9.6" .014" .019" 10 
640 x 4OO"C" 10" 6.3" 11.9" .016" .016" 15 --
640x400"D" 8.5" 5.7" 10.3" .013" .014" 12 
nOx350 11.3" 8.2" 14" .016" .024" 20 
640 x 480· 9.1" 6.8" 11.4" .014" .014" 26 

• 4th Quarter 1989 Product 

STC/DISPLA YTECH LCD DISPLAYS 

• SEGMEN1ED TYPES 
• DOTMATRIX 
• COLOR FILlERS 
• BACKGROUND MASK FEATIJRE 
• LCD ONLY & MODULES 
• DIMMABLE VIEW WINDOWS FOR LIGHT CONTROL 
• SHUTTER TYPES 
• SUPPLIERS TO NORMAL & EXlENDED ENVIRONMENT 

APPLICATIONS - PORTABLE TERMINALS - PAGERS - PANEL METERS-
POINT OF SALE - MEDICAL ELECTRONICS - AUTOMOTIVE -3·D - LIGHT CONTROL 

V~ WORLD PRODUCTS INC. 
19654 8TH ST. EAST, SONOMA, CA 95476 PHONE (707) 996-5201 FAX (707) 996-3380 

Refer to Sections 1500, 4800 and 5300 for additional product listings. 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1125 



I riTilTil. selection 
LaJlLLJ gUide 

INDICATOR LIGHTS 

Altair 6·1128 

AND 6·1129 

Arcolectric Corp. 6·1130 ..J 

Bonar Kard-O-Lite Inc. 6·1132 Electro-
lumines-

cen1 

Dialight Corp. 6·1133 ..J 

Endicott Research Group 6·1142 ..J 

Everlight USA 6·1143 

Gilway Technical Lamp 6·1144 
----

Golden Pacific 6·1151 

GTE Products Corp. 6·1152 

IDEA Inc. 6-1166 

Industrial Devices 6·1158 ..J 

Intermarket Inc. 6·1178 ..; 

JKL Components 6·1163 ..J 

Lamb Industries 6·1164 ..; 

Lamptronix Co. Ltd. 6·1165 ..J 

Ledtronics 6·1167 ..; 

Littelfuse Electronic Div. 6·1171 ..J 

Marktech Inl'l Corp. 6·1172 

MinelcoiTally Inc. 6·1175 ..J 

Oshino Electric Lamp 
Works 6·1176 ..; 

Oxley 6·1179 

Sharp Electronics, 
Microelectronics Oiv. 6·1180 

Shogyo Int'l Corp. 6·1186 ..; 

Shokai Far East Ltd. 6·1187 

Sloan Co. 6·1188 

Sorenson 6·1198 ..J 

Visual Communication Co. 6·1199 ..J 

8·1126 

lights-24GO 

..; ..; 

..J ..J 

..J ..J 

..J ..J ..J 

..J ..J 

..; ..; ..; ..; 

..J ..; ..; 

..; ..J 

..J ..; ..J ..J ..; 

..J ..J ..J ..J ..J 

..J ..J ..J ..J ..J 

..J ..; ..; ..J 

..J ..J ..J ..J -.f -.f 

..J -.f ..J ..J 

..; ..J ..; 

..J ..J ..J 

..J ..; 

..J 

..J 

..; ..J 

..J ..J ..J ..J 

..J 

..; ..J ..J 

..J ..; ..; ..J ..J ..J ..J ..J ..J 

..J ..J ..; ..; ..J ..J ..J ..J 

..J ..J ..J ..J 

..J ..J ..J 

For manufacturers' sales offices, see yellow pages EEM 1989 



2460 LAMPS, LIGHTS, & INDICATORS 2460 

Need an Optoelectronic 
device? Find it in 

our Selection Guide. 
Lamps in the sizes, shapes and 

colors you need, photoemitters, 

detectors, high reliability opto

isolators and photo-interrupters: 

Eighty pages of color illustra

tions, diagrams and cross refer

ences for hundreds of devices 

are all described in this new, up

dated TELEFUNKEN selection 

guide, available from AEG Cor

poration or through our many 

distributors and regional offices. 

EEM1989 

Call us at (201) 231-8493 or fax 

your request (201) 231-8353, 

and we will rush a copy to you. 

You can also write to receive the 

"TELEFUNKEN Selection Guide 

to Optoelectronic Devices" as 

well: 

AEG Corporation 

3140 Route 22, PO Box 3800, 

Somerville, NJ 08876-1269 

~ 

~,~ 

lJ~[b~~(lJJ~~~~ electronic 
Creative Technologies 

For manufacturers' sales offices, see yellow pages 8·1127 



LAMPS, LIGHTS, & INDICATORS 2460 

MINIATURE FLUORESCENTS 
Cold Cathodes for Backlight Applications 

For More Information Call (818)775-1007 

FEATURES 
• (4) Colors (B)lue, (G)reen, 

(YG)yel/green, (R)ed 
• (3) Whites (NW)natural white, 

(DW)daylight white, (BW)blue white 
• Variable Lengths from 50-350mm. 
• Variable Diameters from 4.1-12.25mm 
• Aperture types for increased area 

luminance 
• Wire terminal or End Cap termination 
• Wide Color Temperature range from . 

50000 K to 85000 K 

• Low Power Consumption 
• Tipless Design for tight space 

requirements 
• Very Low Heat generation 
• Long Life -- up to 20,000 hours for larger 

diameter types 
• High brightness -- up to 8000 cd/M2 
• Available with (3) bends for illuminating 

larger areas 

• Both Mercury and Non-Mercury (lOW 
temp.) types available 

• Inverters available for prototyping and 
preproduction units 

APPLICATIONS 
• Backlighting for Liquid Crystal 

Displays 
• Lighting for Panellegehds 
• Slide and Document Scanners 
• Copy and FAX Machines 

Electrode 
Special Fluroscent 

~-Initial Voltage 
~---~~--~ 

100 
i. 

50 
i. 

light 
Output 

Temperature Ch racteristics 

Examples of standard 100mm units in Natural White (NW) 

I :~~:(" .' 

HMB5(NW)100B 4.80 100 65 4.0 230 0.92 7500 10000 
HMB6(NW)100B 5.80 100 65 5.0 210 1.05 6500 10000 
HMB7(NW)1OOB 6.50 100 65 5.0 200 1.00 5500 10000 
HMB8(NW)1OOFS 8.15 100 70 5.0 195 0.98 4000 20000 
HMB1 O(NW) 100FS 9.80 100 60 10.0 190 1.90 5000 20000 
HMB12(NW)100FS 12.25 100 55 20.0 180 3.60 5000 20000 

Pacific Industrial Components Corporation * 19201E Parthenia Street * Northridge, CA 91324 * FAX (818) 701·5508 

8-1128 For manufacturers' sales offices, see yellow pages EEM1989 



2460 

ONE OF THE PURDY GROUP OF COMPANIES 

LAMPS, LIGHTS, & INDICATORS 2460 

Light Emitting Diodes 
Discrete Lamps and Display 

770 AIRPORT BLVD., BURLINGAME, CA 94010. TEL (415) 347-9916 • FAX (415) 340-1670 • MCIITLX 677-1439 (PURDY UW) 

LED LAMPS 
*NEW GaAIAs (AIGaAs) SPECIAL SHAPES 

@ @ c=J C ~ <J c=::::J ': "[J i -- - ~ . -~'t.' . 
1 ~ ".'.:.j 

Color 'f4f=§5---
3x4x4mm 'l>2mm Mini '1>2 mm 1 x 5mm 2 x 4mm 2 x 5mm 2.5 x 2.0mm 

Ip 0 0 mc Red Diffused AND207R AND206R AND226R AND205R AND211R AND208R AND221S 

Green Diffused AND207G AND206G AND226G AND205G AND211G AND208G AND211G 
'KILO BRIGHT (U "Ii 30 0 d) 

Luminous Yellow Diffused AND207Y AND206Y AND226Y AND205Y AND211Y AND208Y AND221Y 

Color ~ Intensity 
mcd DUAL COLOR/THREE COLOR 

(1'=20 mAl 
! ~~&y ~,·~~:tftr '1>5 mm (T13/4) CJ= Il c:=::::J c::=:J la.-;=ltj i" 

Red Colorless AND120BR 750 Color 
••. , ';-::". j 

Clear, 8 ~ 20· AND120CR 1400 Q) fl·~- -.. :J.-~. 
'l>4mm '1>5 mm (T13/.) 1 x Smm 2 x Smm '1>5 mm (T13/4) Tl 2.2 x 3.2 mm 

Red Colorless AND180BRP 2300 
Clear, 8~8 AND180CRP 4100 Red/Grn AND101RG ANDl16SG AND205SG AND208SG AND2451RGL AND126SG AND222SG 

Red Colorless AND130BR 1280 YellGrn ANDl16YG AND205YG AND208YG 

Crear, e"" 15 AND130CR 2300 Orge/Grn AND1160G AND2050G AND2080G 

STANDARD BRIGHT (Up To 10 mcd) ULTRA BRIGHT (Up To 200 mcd) 

at:~ 
Luminous Luminous 

at:~ 
Luminous 

~~ 
Luminous 

Color Intensity Intensity Color Intensity Intensity 
mcd mcd mcd mcd 

'1>3.1 mm (Tl) (1,=20 mAl '1>5 mm (T13/4) (1,=20 mAl '1>3.1 mm(Tl) (1,=20mA) '1>5 mm (T1 3/.) (1,=20 mAl 

Red Clear AND123R 2.5 AND113R 3.5 Red Clear AND163UW 40 AND153UW 200 
Red Diffused AND124R 1.5 ANDl14R 1.5 

Green Clear AND123G 6 AND113G 1.7 
Red Diffused AND164UW 20 AND154UR' 100 

Green Diffused AND124G 4 ANDl14G 5 Green Clear AND163UG 40 AND153UG 120 

Yellow Clear AND123Y 4 AND113Y 9 Green Diffused AND164UG 20 AND154UG 60 
Yellow Diffused AND124Y 2.5 AND114Y 5 

Orange Clear AND1230 3.5 AND1130 8 
Yellow Clear AND163UY 40 AND153UY 120 

Orange Diffused AND1240 2 AND1140 4 Yellow Diffused AND164UY 20 AND154UY 60 

LED DISPLAYS *NEW GaAIAs-X-TRA BRIGHT DISPLAYS 
Character Height 

7 Segments Common Display Font 

Standard Bright 

0.=0 Super Bright (Red) 

0:::00 
Ultra Bright (Red) 

Low Current (Red) 

ALPHANUMERIC 
Common 

Digit Height Cathode Anode 

'0 .5 inch AND370R AND371R 

.8 inch AND8010SCLB AND8010SALB 

2.3 inch AND2316SCLB AND2316SALB 

FIBER OPTIC EMITTER 

FEATURES 

0.3 Inch .43 Inch ,56 Inch 

Cathode Anode Cathode Anode Cathode Anode 

AND332 AND333 AND342 AND343 AND362 AND353 

AND332S AND333S AND342S AND343S AND263S AND363S 

'AND332UR 'AND333UR 'AND342UR 'AND343UR 'AND362UR 'AND363UR 

AND332TR AND333TR AND342TR AND343TR AND362TR AND363TR 

• Refers to GaAIAs 

LARGE SIZE BAR GRAPH 
Common Display Font Color Type No. 

Digit Height Cathode Anode 

SO .8 inch AND8010SCL AND8010SAL ~~L~ l"x.4" RED AND10KRL 

1.8 inch AND380R - ".~ ~., -:';a ~ ... 10 Segment GREEN AND10KGL 

2.3 inch AND2307SCL AND2307SAL 

4.0 inch AND4107SCL AND4107SAL 

OUTLINE DIMENSIONS 

AND280 AND281 

(A 0.5) 

- 660 nm emitter optimized for plastic fiber cable, GaAIAs 
0.61±O.15 

2-D0.41 
- High output power coupled into plastic fiber 

FIBER OPTIC EMITTER SERIES 
Fiber 

Coupled Test Forward Cut-Off 

'2U1 ___ ...,...l 

is< 
Total 

2 , 

(2.54) 

±015 

1.05±O.2 

Power Condition Voltage Frequency CapaCitance @J Unitlnmm 

Part Number (dBm) (rnA) 

AND280 -4.0 30 

AND281 -4.0 30 

EEM1989 

(V) (MHz) (pF) 

1.9 3 80 

1.9 3 80 Unitinmm 

For manufacturers' sales offices, see yellow pages 

See our pages on Displays, 
Section 2450, pages B-1048, B-1049 

B·1129 
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ARCOLECTRIC INDICATOR LIGHTS 
CODE: Most products UL, CSA and VDE approved. 

FL Non replaceable incandescent lamps in 6,12 and 28 volt. 

For detailed information 
request our main catalog. 

LE 

LH 

NL 

LED lamps incorporated into body, various voltages/colors. 

Lamp holders for replaceable lamps 6v to 250 volts. 

Neon lamps in a selection of sizes, 125v to 250v. 

1048B Black 
1048 Chrome 

LH 1049B Black 
1049 Chrome 

LH 1050B Black 
1050 Chrome 

LH 

T1.3/4 (Smm) 
LED Lamp holder 

Mtg 8.0mm T1.3/4 (Smm) 
(.312S") LED Lamp holder 

Mtg 8.0mm T1 .3/4 (Smm) 
(.312S") LED Lamp holder 

Mtg.8.0mm 
(.312S") 

60 LH 61 LH 62 LH 

Mtg. 9.Smm (.37S") Mtg 9.Smm (.37S") Mtg 12.7mm (.SO") 

382 LH 392 LH 692 LH 

Mtg. 19.0mm (.7S0") Mtg 19.0mm (.7S0") Mtg 2S.4mm (1.0") 

8630 FL, NL 430, 480 FL, NL 7030 FL,NL 

Mtg 19.1 x 12.9mm Various sizes consult factory Mtg. 2S.4mm (1.0") 

Specifications subject to change without notice. Not all combinations always available. 

SEE OUR SWITCH PRODUCTS AD IN SECTION 5100 PGS. 8-1682, 1683 

A 
ARCOLECTRIC CORPORATION, 9001 Canoga Avenue, Canoga Park, CA 91304 Tel: (818) 700-1933 FAX: (818) 700-9541 

8·1130 For manufacturers' sales offices, see yellow pages EEM 1989 
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ARCOLECTRIC 

For detailed information 
request our main catalog. 

40 

Mtg 6.3mm {.250"} 

LAMPS, LIGHTS, & INDICATORS 2460 

INDICATOR LIGHTS 
CODE: Most products UL, CSA and VDE approved. 

FL Non replaceable incandescent lamps in 6, 12 and 28 volt. 

LE 

LH 

NL 

FL 67 

LED lamps incorporated into body, various voltages/colors. 

Lamp holders for replaceable lamps 6v to 250 volts. 

Neon lamps ina selection of sizes, 125v to 250v. 

FL, LE, LH, NL 177 FL,NL 

Mtg. 12.7mm {.50"} Mtg 12.7mm {.50"} 

193 FL, NL 195 FL, NL 245C FL,NL 

Mtg. 12.7mm {.50"} Mtg B.Omm {.3125"} Mtg 7.1-B.00mm {.250-.3125"} 

273 FL, NL 589 FL, LE, NL 2870 FL, LE, NL 

Mtg. 9.0mm {.354"} Mtg 12.7mm {.50"} Mtg. 12.7mm {.50"} 

2950 FL, LE, NL 2950C FL, LE, NL 2951 FL,LE,NL 

i~ 
//7 

,..>,j"'" ./' 

;_,":,c'" 

~' 

Mtg B.Omm {.3125"} Mtg. B.Omm {.3125"} Mtg. B.Omm {.3125"} 
Specifications subject to change without notice. Not all combinations always available. 

SEE OUR SWITCH PRODUCTS AD IN SECTION 5100 PGS. 8-1682,1683 

A 
ARCOLECTRIC CORPORATION, 9001 Canoga Avenue, Canoga Park, CA 91304 Tel: (818) 700-1933 FAX: (818) 700-9541 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1131 
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BKL - Electroluminescent Lamps 
Lighting Today with TomolTOw's Technology 

BKL Lamps are low cost, high qiJality, low power consuming, flexible, and thin. 

2460 

BKL EL lamps, encapsulated in "Aclar" for maximum moisture protection, can be made into a variety of sizes 
and shapes: 

Backlighting Electronic Displays Prime Lighting Source 

• Liquid Crystals • Emergency Lighting 
• Membrane Switches • Strip Lighting 
• Graphic Panels • Decorative Lighting 
• Instrument Clusters • Identification Panels 

Technical Data for BKL Lamps 

• Operating Voltage: 0 - 250V ac • Dynamic Capacitance: 0.0021lf1lN2 
• Operating Frequency: 40 - 2000Hz • Current Draw: 0.8mAlIW (120V 400 Hz) 
• Wave Shape: Sine Preferred • Leading Current Phase 
• Brightness Range: 0 - 80ft"L . Angle at 120V 400Hz: 70° 
• Time to Brightness: 120V; 400 Hz -1200 Hrs. • Operating Temperature: 40°C - 55°C 

Inverter - 1800 Hrs. 
• Power Consumption: 40mWIIN2 

• Storage Temperature: 65°C - 85°C 
.·Dielectric Breakdown: 500V dc 

EL Lamps are available from stock or on very short lead time. 
Custom lamps are available upon request. 

PIN LCD Size Lit Area (C x D) 

A1019 240 x 64 5.20 x 1.54 n= A1168 640 x 200 9.10 x 4.14 
A1332 640 x 400 9.06 x 5.75 AC 
A1443 160 x 128 3.98 x 3.23 
A1444 120 x 64 2.46 x 1.71 
A1452 128 x 128 2.44 x 2.44 II A1583 231 x 175 9.09 x 6.89 
A1593 240 x 128 7.09 x 4.00 
A1594 240 x 200 4.49 x 3.78 

* Please call for other stock sizes. 

D 
B 

Compensating inverters are available through BKL to handle dc to ac conversion. 
This data is offered in good faith as typical and not as product specification. No warranty, either expressed or implied, is hereby made. 

B·1132 

For the fastest industry turnaround 
Call the BKL Sales Department. 

(BKL) Bonar Kard-O~Lite, Inc. 
421 Feheley Drive 

King of Prussia, PA 19406 
(215) 277-2910 or FAX your specs to (215) 277-2956. 

For manufacturers' sales offices, see yellow pages EEM1989 
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If this is how you see 
LEDs, the ad is over. 

EEM1989 

The popular myth goes something like this: 'An LED, is an LED, is an LED:' Or: "If 
you've seen one, you've seen them alI:' And of course: "LEDs? They're commodity products:' 

Notions we at Dialight, steadfastly reject. And once you're familiar with our products, 
you'll know why. 

Take our Circuit Board Indicators. Single or multiple discretes aligned in a sturdy 
plastiC housing, complete with their own current limiting resistor. The entire assembly 
polarity-keyed to guarantee correct insertion. 
. Each unit is 100% tested-ready to insert for wave soldering. No leads to bend, trim, or 
break. No time wasted fumbUng with discretes. 

Dialight pioneered the concept more than fifteen years ago to satisfy the OEM need for 
fast and reliable circuit board installation of LEDs. And we've been 

perfecting it ever since. Developing hundreds of standard and custom 
designs. A heritage of technological advance you can see in our new 
super- bright gallium aluminum arsenide units. 

All meticulously engineered with the understanding 
that the failure of a "jelly bean product" can cost thousands 

in end-user downtime, and who-knows-what in 
customer loyalty. 

The same understanding might bring 
you to call 201-223-9400, or write Dialight 
Corporation, 1913 Atlantic Ave., Manasquan, 
NJ 08736, and ask for our catalog or a 
product sample. At the very least, it's brought 
you to the real end of our ad. 

DIALIGHT CORPORATION 
A Cambridge Electronic Industries Company 

Engineering is the only commodity we sell. 

For manufacturers' sale!> office!>, !>ae yellow page!> 8·1133 
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DIALIGHT LED CIRCUIT BOARD INDICATORS 
PASSIVE COMPONENTS, ACTIVELY ENGINEERED 

Oialight originated the idea of 
packaging LEOs for easy mounting 
on PC boards almost 15 years agO. 
So it's no wonder we now have the 
industry's widest selection. 

547-2001 

547-2002 

547-2007 

547-2003 

547-2004 

547-2005 

547-2006 

547-2008 

547-2301 

547-2303 

547-2401 

547-2403 

550-0204 

550-0304 

550-0404 

550-0504 

550-0604 

550-0704 

550-0604 

550-3004& 

550-0205 

550-0305 

550-0405 

550-0505 

550-0605 

550-0705 

550-0805 

550-3005 .. 

550-0206 

550-0306 

550-0406 

550-0506 

550-0606 

550-0706 

550-0606 

550-3006 .. 

550-0207 

550-0307 

550-0407 

550-0507 

550-0607 

550-0707 

550-0807 

550-3007 ... 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Green 

Green 

Yellow 

Yellow 

Green 

Yellow 

Red 

Red 

Red 

Green 

Yellow 

1.6V @ 20mA 

2.4V @ 20rnA 

2.2V @ 20rnA 

2.3V @ 20mA 

3.2V @ 20mA 

1.7V @ 20mA 

Red/Green 2.3V @ lOrnA 

Green' 2.3V @ 20rnA 

Yellow 2.3V @ 20rnA 

Red 1.7V @ 20rnA 

Red 

Red 

Green 

Yellow 

Red/Green 2.3V @ lOrnA 

Green 

Yellow 

Red 

Red 

Red 

Green 

Yellow 

2.3V @ 20mA 

2.3V @ 20mA 

1.7V @ 20rnA 

Red/Green 2.3V @ 10mA 

Green 

Yellow 

Red 

Red 

Red 

Green 

Yellow 

2.3V @ 20rnA 

2.3V @ 20mA 

1.7V @ 20mA 

Red/Green 2.3V @ 20rnA 

550-0204-0Q4* Green 2.'3V @ 20rnA 

2.3V @ 20rnA 

1.7V @ 20mA 

550-0304-004* Yellow 

550-0404-004' Red 

8-1134 

• 
20mA @ 3.6V 

3.0mA @ 5.0V 

6.0mA @ S.OV 

16mA @ 5.0V 

14mA @ 10.0V 

10mA @ 14.0V 

3.0mA @ 24.0V 

• 
4.7mA @ 5.0V 

• 
4.7mA@ S.OV 

• • • 
l3mA @ 5.0V 

l3mA @ 12.0V 

13mA @ 5.OV 

13mA @ 5.OV 

• 
• • • 

13mA @ 5.0V 

l3mA @ 12.OV 

13mA @ 5.0V 

13mA @ 5.OV 

• 
• • • 

13mA @ 5.0V 

13mA @ 12.0V 

13mA@ 5.OV 

13mA @ 5.0V 

• 
• • • 

13mA @ 5V 

13mA @ 12V 

13mA@5V 

l3mA'@5V 

• 
• • • 

Choose single-element LEOs in 
a wide range of voltages (with or 
without current-limiting resistors) or 
QUAO-LEO® four-element arrays. We 
offer standard and high-efficiency 
LEOs, as well as new super bright 
models that are 4 times brighter than 
ordinary LEOs but operate on a 
fraction of the power. 

We have just the right color for 
your application, too. Red, green, 
yellow or red/green bicolor. The 
combinations are virtually limitless. 
That's why your search for the perfect 
LEO circuit board indicator should 
begin and end with the company that 
started it all and has been lighting the 
way ever since. Oialight. 

3.0med @ 20mA 

3.0med @ 3.6V 

O.6med @ 5.0V 

1.2med @ 5.OV 

2.0med @ 5.0V 

1.Smed @ 10.OV 

1.3med @ l4.0V 

OAmed @ 24.0V 

1.Omed @ 20mA 

O.5med @ 20mA 

2.0med @ 20mA 

0.6med @ 20mA 

3.2med @ 20mA 

3.2med @ 20mA 

2.0med @ 20mA 

2.0med @ 5.0V 

2.0med @ 12.OV 

2.0med @ 5.0V 

2.0med @ 5.0V 

1.8med @ 20mA (Red) 

3.2med @ 20mA 

3.2med @ 20mA 

2.0med @ 20mA 

2.0med @ 5.0V 

2.0med @ 12.0V 

2.0med @ 5.0V 

2.0med @ 5.0V 

1.8med @ 20mA (Red) 

3.2med @ 20mA 

3.2med @ 20mA 

2;Omed @ 20mA 

2.0med @ 5.0V 

2.0med @ 12.0V 

2.0med @ S.OV 

2.0med @ S.OV 

1.8mcd @ 20mA (Red) 

3.2med @ 20mA 

3.2med,@ 20rnA 

2.0med @ 20rnA 

2.0med @ S.OV 

2.0med @ 5.0V 

2.0med @ 5.OV 

2.0med @ S.OV 

1.8mcd @ 20mA 

AA 

BB 

cc 

00 

EE 

ff 

550-0504-004' Red 
550-0604-004 • Red 

S50-07()4.004· Green 

550-0804-004' Yellow 

15mA @ 5V 

15mA @ 12V 

15mA @ 5V 

15mA@ 5V 

550-0205-004* Green 2.3V @ 20mA • 

550-0305-004* Yellow 2.3V @' 20mA • 

550-0405-004* Red 1.7V @ 20mA • 

550-0505-004* Red 13mA @ 5V 

550-lJ605-004' Red 13mA @ 12V 

550-0705--004' Green l3mA @ 5V 
550-0805-004 • Yellow 13mA @ 5V 

550-0206-004* Green 2.3V @ 20mA • 

550-0306-004' Yellow 2.3V @ 20mA • 

550-0406-004' Red 1 .7V @ 20mA • 

550-0506-004' Red 13mA @ 5V 

550-0606-004' Red 13mA @ 12V 

550-0706-004' Green 13mA @ 5V 

550-0S06-004- Yellow 13mA @ 5V 

Red/Green 2.3V @ lOrnA (Red) • 

551·0205 

551-0305 

551-0405 

551-0505 

551-0605 

551-0705 

551-1105 

551-1205 

551-1305 

551-0207 

551-0307 

551-0407 

551-0507 

551-0607 

551-0707 

551-1107 

551-1207 

551-1307 

Green 

Yellow 

Red 

Red 

Green 

Yellow 

Red 

Yellow 

Green 

Green 

Yellow 

Red 

Red 

Green 

Yellow 

Red 

Yellow 

Green 

2.3V @ lOrnA 

2AV @ 20mA 

2.2V @ lOrnA 

1.6V @ 20mA 

1.SV@2mA 

1.9V @ 2mA 

1.8V@2mA 

2.1V @ lOrnA 

2.1V @ lOrnA 

1.7V @ 20mA 

1.SV@2mA 

1.9V@ 2mA 

1.SV @ 2mA 

551-0207-004* Green (0) 2.1V @ lOrnA 

551-0307-004' Yellow (0) 2.1V @ 10mA 

551-0407-004' Red (0) 1.6V @ 20mA 

551-0507-004' Red (0) 

551-0607-004· Green 

551-0707-004· Yellow 

551-1107-004· Red 

551-1207-004- Yellow 

551-1307-004· Green 

1.8V@2mA 

1.9V @ 2mA 

1.SV@2mA 

• 
• 
• • 

16mA@5V 

12mA@ 5V 

lOrnA @ 5V 

• • 
• 
• • 
• 

16mA @ 5V 

l2mA @ 5V 

lOrnA @ 5V 

• • • 
• • • 

l6mA @ 5V 

12mA @ 5V 

lOrnA @ 5V 

• • • 
iii 

indicators without integral current limiter. 'LED array. Specifications are "per LEO". 

2med @ 5V 

2med @ 5V 

2mcd @ 5V 

2mcd @ 5V 

3.2mcd @ 20mA 

3.2med @ 20rnA 

2.0med @ 20rnA 

2mcd @ 5V 

2med @ 5V 

2rned @ 5V 

2med @ 5V 

3.2mcd @ 20mA 

3.2med @ 20mA 

2.0med @ 20mA 

2med @ 5V 

2med @ 5V 

2med @ 5V 
2med @ SV 

1.8med @ lOrnA (Red) 

1.8med @ 

2.0med @ 20mA 

2.5med @ lOrnA 

2.0med @ 20rnA 

0.8med @ 5V 

4med @ 5V 

4med @ 5V 

1.8med @ 2mA 

f.6med @ 2mA 

1.6med @ 2mA 

2.6med @ lOrnA 

2.6med @ lOrnA 

1.6med @ 20mA 

.8med @ 5V 

4med @ 5V 

4mcd @ 5V 

1.8med @ 2mA 

1.6med @ 2mA 

1.6med @ 2mA 

2.6med @ 10mA 

2.6med @ lOrnA 

1.6med @ 20mA 

.8mcd @ 5V 

4mcd @ 5V 

4med @ 5V 

1.8med @ 2mA 

1.6med @ 2mA 

1.6med @ 2mA 

ff 

GG 

HH 

JJ 

KK 

II 

3.2mcd @ 20mA 

3.2mcd @ 20mA 

2.0mcd @ 20mA .. Bicolor lED .• Current limiting required .• Other configurations available. Consult factory. 

For manufacturers' sales offices, see yellow pages EEM1989 
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PART NUMBER DIFFUSED TYPICAL FORWARD TYPICAL FORWARD TYPICAL LUMINOUS FIGURE/PHOTO PART NUMBER LED COLOR 
Diffused (0) 

Water Clear (W.C.) 

TYPICAL FORWARD 
VOLTAGE 

TYPICAL LUMINOUS 
INTENSITY 

555-2001 

555-2002 

555-2009 

555-2007 

555-2003 

555-2004 

555-2005 

555-2006 

555-200B 

555-2301 

555-2303 

555-2401 

555-2403 

555-3001 

555-3002 

555-3009 

555-3007 

555-3003 

555-3004 

555-3005 

555-3006 

555-3008 

555-4001' 

555-4001' 

555-4009' 

555-4003' 

555-4301' 

555-4303' 

555-4401' 

555-4403' 

555-5001" 

555-5003" 

555-5004 ' 

555-5007 " 

555-5009" 

555-5301' 

555-5401' 

555-5303' 

555-5403 ' 

LED COLOR 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Green 

Green 

Yellow 

Yellow 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Green 

Green 

Yellow 

Yellow 

Red 

Red 

Red 

Red 
Red 

Green 

Yellow 

Green 

Yellow 

561-0101-050 Red 

561-0101-060 Red 

561-0101-070 Red 

561-0101-060 Red 

561-0101-090 Red 

561-0101-100 Red 

561-0104-XXO Red 

VOLTAGE! 

1,6V @ 20mA 

2AV @ 20mA 

2.2V @ 20rnA 

1.6V @ 20rnA 

1.6 @ 20rnA 

2AV @ 20rnA 

2.2V @ 20mA 

1.6V @ 2.0mA 

2AV @ 20rnA 

2.2V @ 20rnA 

1,9V @ 5.0mA 

1.9V @ S.OmA 

1.9V @ S.OmA 

1 .9V @ S.OmA 

1.9V @ 5.0mA 

1.9V @ S.OmA 

CURRENT! 

• 
20mA @ 3.6V 

1.0mA @ 5V 

3,QmA @ S.OV 

6.0mA @ S.OV 

16mA @ S.OV 

14mA @ 10.0V 

lOrnA @ 14.0V 

3.0mA @ 24.0V 

• 
4.7mA @ s.nv 

• 
4.7mA @ S.OV 

• 
20mA @ 3.6V 

1.0mA @ SV 

3.0mA @ S.OV 

6.0mA @ S,QV 

16mA @ S.OV 

14mA @ 10,QV 

lOrnA @ 14.0V 

3.0mA @ 24.0V 

• 
3mA @ S.OV 

1.0mA @ 5V 

SmA @ S.OV 

• 
4.7mA @ S.OV 

• 
4.7mA @ S.OV 

• 
SmA @ 5V 

16mA @ 5V 

3mA @ 5V 

lmA@ 5V 

• • 
4.7mA @ 5V 

4.7mA @ 5V 

• • • • • • 
sV @ 16mA 

INTENSITY 

3.0med @ 20rnA 

3.0mcd @ 3.6V 

O.6mcd @ 5V 

O.6med @ S.OV 

1.2med @ S.OV 

2.0med @ 10.0V 

1.Bmed @ 10.0V 

1.3med @ 14.0V 

OAmed @ 24.0V 

1.0med @ 20mA 

O.Smed @ S.OV 

2.0med @ 20mA 

O.6med @ 5.0V 

3.0med @ 20mA 

3.0med @ 3.6V 

O.6med @ SV 

O.Bmed @ 5.0V 

1.2med @ S.OV 

2.0med @ S.OV 

i.Bmed @ 10.0V 

1.3med @ 14.0V 

OAmed @ 24.0V 

3.0med @ 20mA 

0.6med @ S.OV 

0.6med @ SV 

1.2mcd @ S.OV 

1.0med @ 20mA 

O.Smed @ S.OV 

2.0med @ 20mA 

O.6med @ S.OV 

3.0med @ 20mA 

1.2med @ 5V 

2med @ SV 

O.6mcd @ SV 

0.6med @ SV 

1.0med @ 20mA 

2.0mcd @ 20mA 

0.5mcd @ 20mA 

0.6med @ 20rnA 

3.0mcd @ lOrnA 

3.0med @ lOrnA 

3.0mcd @ lOrnA 

3.0mcd @ lOrnA 

3.0mcd @ lOrnA 

3.0med @ lOrnA 

2med @ 5V 

NUMBER 

MM 

NN 

PP 

DD 

RR 

550-2205-004 ' 

550-2305-004 ' 

550-2405-004 ' 

550-2206-004 • 

550-2306-004 ' 

550-2406-004 ' 

561-2101-050 

561-2101-060 

561-2101-070 

561-2101-0BO 

561-2101-090 

561-2101-100 

561-2201-050 

561-2201-060 

561-2201-070 

561-2201-080 

561-2201-090 

561-2201-100 

561-2301-050 

561-2301-060 

561-2301-070 

561-2301-080 

561-2301-090 

561-2301-100 

561-2401-050 

561-2401-060 

561-2401-070 

561-2401-080 

561-2401-090 

561-2401-100 

561-2501-050 

561-2501-060 

561-2501-070 

561-2501·080 

561-2501-090 

561-2501-100 

561-2601-050 

561-2601-060 

561-2601-070 

561-2601-080 

561-2601-090 

561-2601-100 

Green (0) 

Yellow (0) 

Red (D) 

Green (0) 

Yellow (0) 

Red (D) 

Red (D) 

Red (D) 

Red (D) 

Red (D) 

Red (D) 

Red (D) 

Green (0) 

Green (0) 

Green (0) 

Green (0) 

Green (D) 

Green (0) 

Yellow (D) 

Yellow (0) 

Yellow (0) 

Yellow (0) 

Yellow (0) 

Yellow (D) 

Red (W.C.) 

Red (W.C.) 

Red (W.C.) 

Red (W.C.) 

Red (W.C.) 

Red (w.e.) 

Green (W.C.) 

Green (W.C.) 

Green (W.C.) 

Green (w.e.) 

Green (W.C.) 

Green (W.C.) 

Yellow (W.C.) 

Yellow (W.C.) 

Yellow (W.C.) 

Yellow (W.C.) 

Yellow (W.C.) 

Yellow (W.C.) 

2.2V @ lOrnA 

2.2V @ lOrnA 

2.2V @ 10rnA 

2.2V @ lOrnA 

2.2V @ lOrnA 

2.2V @ lOrnA 

2.2V @ lOrnA 

2.2V @ lOrnA 

2.2V @ 10rnA 

2.2V @ lOrnA 

2.2V @ lOrnA 

2.2V @ lOrnA 

2.2V @ 20mA 

2.2V @ 20mA 

2.2V @ 20mA 

2.2V @ 20mA 

2.2V @ 20mA 

2.2V @ 20mA 

2.2V @ lOrnA 

2.2V @ lOrnA 

2.2V @ lOrnA 

2.2V @ lOrnA 

2.2V @ lOrnA 

2.2V @ lOrnA 

2.2V @ lOrnA 

2.2V @ lOrnA 

2.2V @ lOrnA 

2.2V @ lOrnA 

2.2V @ lOrnA 

2.2V @ lOrnA 

2.2V @ 20mA 

2.2V @ 20mA 

2.2V @ 20mA 

2.2V @ 20mA 

2.2V @ 20mA 

2.2V @ 20mA 

2.2V @ lOrnA 

2.2V @ lOrnA 

2.2V @ lOrnA 

2.2V @ lOrnA 

2.2V @ lOrnA 

2.2V @ lOrnA 

3.0rned @ 10mA 

3.0rncd @ 10mA 

4.0rned @ 10rnA 

3.0med @ lOrnA 

3.0mcd @ lOrnA 

4.0mcd @ lOrnA 

4.0med @ lOrnA 

4.0med @ 10mA 

4.0mcd @ lOrnA 

4.0rncd @ lOrnA 

4.0mcd @ lOrnA 

4.0med @ lOrnA 

B.Omed @ 20mA 

B.Omcd @ 20mA 

6.0med @ 20mA 

6.0med @ 20mA 

B.Omcd @ 20mA 

6.0med @ 20mA 

3.0mcd @ lOrnA 

3.0mcd @ 10mA 

~.~~.bd @ lOrnA 
3.0mcd @ lOrnA 

3.0mcd @ 10mA 

3.0mcd @ 10mA 

24.0mcd @ lOrnA 

24.0mcd @ lOrnA 

24.0rncd @ lOrnA 

24.0mcd @ lOrnA 

24.0rncd @ lOrnA 

24.0mcd @ lOrnA 

25.0mcd @ 20mA 

2S.0mcd @ 20mA 

2S.0mcd @ 20mA 

25.0mcd @ 20mA 

25.0rncd @ 20rnA 

25.0mcd @ 20mA 

16.0mcd @ 10rnA 

16.0mcd @ lOrnA 

l6.0mcd @ lOrnA 

l6.0mcd @ lOrnA 

l6.0mcd @ lOrnA 

16.0rncd @ 10mA 

SUPER BRIGHT Current Limiting Required 

FIGUREIPHOTO 
NUMBER 

GG 

HH 

RR 

tTypical FOlWard Current is specified for indicators with integral current limiting resistors; typical FOIWard Voltage is specified for 
indicators without integral current limiter 

- - -- -

*LED array. Specifications are "per LED". 
Red (D) 

ABicolor LED .• Current limiting required 
• Other configurations available. Consult factory. 

, 
I HIGH EFFICIENCY Current Limiting Required 

550-5104 

550-5204 

550-5304 

550-5404 

550-5504 

550-5604 

550-5704 

550-5804 

Green (0) 

Yellow (0) 

Amber (0) 

Red (W.C.) 

Green (w.e.) 

Yellow (W.C.) 

Amber (W.C.) 

PART NUMBER 

550-2204 

550-2304 

550-2404 

550-2205 

550-2305 

550-2405 

550-2206 

550-2306 

550-2406 

550-2207 

550-2307 

550-2407 

550-2204-004 ' 

550-2304-004 • 

550-2404-004 " 

EEM 1989 

LED COLOR 
Diffused (0) 

Water Clear (W.C.) 

Green (0) 

Yellow (0) 

Red (0) 

Green (0) 

Yellow (D) 

Red (D) 

Green (0) 

Yellow (D) 

Red (D) 

Green (0) 

Yellow (D) 

Red (D) 

Green (D) 

Yellow (D) 

Red (D) 

TYPICAL FORWARD 
VOLTAGE 

2.2V @ lOrnA 

2.2V @ lOrnA 

2.2V @ lOrnA 

2.2V @ lOrnA 

2.2V @ 10mA 

2.2V @ lOrnA 

2.2V @ 10mA 

2.2V @ 10rnA 

2.2V @ lOrnA 

2.2V @ lOrnA 

2.2V @ lOrnA 

2.2V @ lOrnA 

2.2V @ 10mA 

2.2V@ 10mA 

2.'N@ lOrnA 

TYPICAL LUMINOUS 
INTENSITY 

3.0mcd @ lOrnA 

3.0med @ lOrnA 

4.0mcd @ lOrnA 

3.0rncd @ lOrnA 

3.0mcd @ lOrnA 

4.0med @ lOrnA 

3.0med @ 10mA 

3.0med @ lOrnA 

4.0mcd @ lOrnA 

3mcd @ lOrnA 

3mcd @ lOrnA 

4.0mcd @ lOrnA 

3.0mcd @ lOrnA 

3.0mcd @ lOrnA 

4.0mcd @ lOrnA 

FIGURE/PHOTO 
NUMBER 

BB 

CC 

DO 

EE 

FF 

550-5105 

550-5205 

550-5305 

550-5405 

550-5505 

550-5605 

550-5705 

550-5805 

550-5106 

550-5206 

550-5306 

550-5406 

550-5506 

550-5606 

550-5706 

550-5B06 

Red (D) 

Green (0) 

Yellow (D) 

Amber (0) 

Red (W.C.) 

Green (W.C.) 

Yellow (W.C.) 

Amber (W.C.) 

Red (D) 

Green (0) 

Yellow (D) 

Amber (0) 

Red (W.C.) 

Green (W.C.) 

Yellow (W.C.) 

Amber (W.C.) 

*lEo array. Specifications are "per LED." 

• Other configurations available. Consult factory. 

For manufacturers' sales offices, see yellow pages 

1.7V @ 20mA 

2.1V @ 20mA 

2.1V @ 20mA 

2.2V @ 20mA 

1.7V @ 20mA 

2.1V @ 20mA 

2.1V @ 20mA 

2.2V @ 20mA 

1.7V @ 20mA 

2.1V @ 20mA 

2.1V @ 20mA 

2.2V @ 20mA 

1.7V @ 20mA 

2.1V @ 20mA 

2.1V @ 20mA 

2.2V @ 20mA 

1.7V @ 20mA 

2.1V @ 20mA 

2.1V @ 20mA 

2.2V @ 20mA 

1.7V @ 20rnA 

2.1V @ 20mA 

2.1V @ 20mA 

2.2V @ 20rnA 

30mcd @ 20mA 

12med @ 20mA 

4Smed @ 20mA 

24med @ 20mA 

160med @ 20mA 

BOrncd @ 20rnA 

160mcd @ 20mA 

90mcd @ 20mA 

30mcd @ 20mA 

12mcd @ 20mA 

45mcd @ 20mA 

24mcd @ 20mA 

l60mcd @ 20mA 

BOmcd @ 20mA 

160rncd @ 20mA 

90mcd @ 20mA 

30rncd @ 20mA 

12rncd @ 20mA 

45mcd @ 20mA 

24mcd @ 20mA 

l60mcd @ 20mA 

eOrncd @ 20mA 

l60rncd @ 20mA 

90mcd @ 20mA 

BB 

CC 

DO 

8-1135 



2460 LAMPS, LIGHTS, & INDICATORS 2460 

SUPER BRIGHT Current Limiting Required SUPER EFFICIENCY CBls Operate ">1 2mA input current 

PART NUMBER 

550-5107 

550-5207 

55()'5307 

55()'5407 

55().5507 

550-5607 

550-5707 

550-5807 

55()'5104-OO4' 

55()'5204-OO4' 

550-5304-004' 

55()'5404-004 ' 

55()'5504-OO4' 

55()'5604-OO4' 

550-5794-004' 

550-5604-004' 

550-5105-004' 

550-5205-004' 

550-5305-004' 

550-5405·004' 

55()'5505-OO4' 

55()'5605-004 ' 

55()'5705-004 ' 

S5().5605-OO4' 

55()'51 06004' 

55().5206-OO4' 

55().5305-OO4' 

55()'54060Q4' 

55()'5506-OO4' 

55()'5606-OO4' 

55()'5706-004' 

55()'58Q6.004 ' 

561·5101·XJ(0 

561·5201·XJ(0 

561·5301·XJ(0 

561·54Oj-XXO 

561·5501·XJ(0 

561·5601·XJ(0 

561·5701·XXO 

561·5801·XJ(0 

LEO COLOR 
Oiffused (0) 

Water Clear (W.e.) 

Red (0) 

Green (0) 

Yel~w (0) 

Amber (0) 

Red (W.C.) 

Green (W.C.) 

Yellow (W.C.) 

Amber (W.C.) 

Red (0) 

Green (0) 

'''''"ow (0) 
Amber (0) 

Red (W.C.) 

Green (W.e.) 

Yellow (W.C.) 

Amber (W.C.) 

Red (0) 

Green (D) 

Yellow (0) 

Amber (0) 

Red (W.C.) 

Green (W.e.) 

"""ow (W.C.) 
Amber (W.C.) 

Red (0) 

Green (0) 

Yellow (0) 

Amber (0) 

Red (W.C.) 

Green (W.e.) 

Yellow (W.C.) 

Amber (W.C.) 

Red (0) 

Gr .. n(O) 

"""ow (0) 

Amber (0) 

Red (W.C.) 

Green (W.C.) 

""Ilow (W.C.) 
Amber (W.C.) 

55().1104 Red (0) 

55().1105 

550-1106 

55().1104-004 ' 

55().1105-004 ' 

550-1106-004' 

55()'1204 

Red (0) 

Red (0) 

Red (0) 

Red (0) 

Red (0) 

"""ow (0) 

PHOTOAA 

PHOTOGG 

PHOTONN 

TYPICAL FORWARO 
VOLTAGE 

1.7V @2DmA 

2.1V @ 20mA 

2.1V @ 20mA 

2.2V @ 20mA 

1.7V @ 20mA 

2.1V @ 20mA 

2.1V @ 20mA 

2.2V @ 20mA 

1.7V @ 20mA 

2.W @ 20mA 

2.1V @ 20mA 

2.2V @ 20mA 

1.7V @ 20mA 

2.1V @ 20mA 

2.1V @ 20mA 

2.2V @ 20mA 

1.7V @ 2DmA 

2.W @ 20mA 

2.1V @ 2DmA 

2.2V @ 20mA 

1.7V @ 20mA 

2.1V @ 20mA 

2.1V @ 20mA 

2.2V @ 20mA 

1.7V @ 20mA 

2.1V @ 20mA 

2.W @ 20mA 

2.2V @ 20mA 

1.7V @ 20mA 

2.1V @ 20rnA 

2.1V @ 20mA 

2.2V @ 20mA 

1.7V @ 20mA 

2.1V @ 20mA 

2.1V @ 20mA 

2.2V @ 20mA 

1.7V@20mA 

2.1V @ 20mA 

2.W @ 20mA 
2.2V @ 20mA 

1.8V @ 20mA 

1.BV @ 20mA 

1.8V @ 20mA 

1.8V @ 20mA 

1.BV @ 20mA 

1.9V @ 20mA 

PHOTOBB 

TYPICAL LUMINOUS 
INTENSITY 

30mcd @ 20mA 

12mcd @ 20mA 

45mcd @ 20mA 

24mcd @ 20mA 

160mcd @ 20mA 

BOmcd @ 20mA 

160mcd @ 201)lA 

90mcd @ 20mA 

30mcd @ 2DmA 

12mcd @ 20mA 

45mcd @ 20mA 

24mcd @ 20mA 

160mcd @ 20mA 

80mcd @ lOrnA 

160mcd @ 20mA 

90mcd @ 20mA 

30mcd @ 20mA 

12mcd @ 20mA 

45mcd @ 20mA 

24mcd @ 20mA 

l60rned @ 20mA 

80rned @ 20mA 

160med @ 20mA 

90mcd @ 20mA 

30mcd @ 20rnA 

12mcd @ 20mA 

45mcd @ 20mA 

24mcd @ 20mA 

l60rned @ 20rnA 

80rned @ 20mA 

lOOmed @ 20mA 

90med @ 20mA 

30mcd @ 20mA 

12mcd @ 20mA 

45mcd @ 20mA 

24mcd @ 20mA 

100med @ 20mA 

flOmed @ lOrnA 

l60rned @ 20mA 

90mcd @ 20mA 

2_0mcd @ 2mA 

2.0med @ 2mA 

2.0med @ 2mA 

2.0mcd @ 2mA 

2.0mcd @ 2mA 

1.8mcd @ 2mA 

FIGURE/PHOTO 
NUMBER 

EE 

FF 

GG 

HH 

RR 

cc 
00 
FF 

GG 
HH 

BB 

• 
PHOTOCC 

~ ILLUSTRATION 

PHOTOHH PHOTOJJ 

PHOTOPP PHOTOQQ 

PART NUMBER 

550-1205 

55().1206 

550-1204-004 ' 
55().1205-004 ' 

550-1206-004 ' 

55().1304 

55().1305 

550-1306 

55()'1304-004 ' 

550-1305-004 ' 

55O-13111HJ04 ' 

561·1101·XJ(0 

561·1201·XJ(0 

561·1301·XJ(0 

LEO COLOR 
Oiffused (0) 

Water Clear (W.C.) 

"""ow (0) 

"""ow (0) 

"""ow (0) 
Yellow (0) 

Yellow (0) 

Green (0) 

Green (0) 

Green (0) 

Gr .. n(O) 

Green (0) 

Green (0) 

R.d(O) 

Yellow (0) 

Green (D) 

BILEVEL T·13/4 

552·0111' 

552·0122' 

552·0133' 

552·0211' 

552·0222' 

552·0233 ' 

552·0311' 
552·0322' 

552·0333 ' 

552·0711' 

552·0811' 

552·0822' 

552·0633' 

552·0911-

552·0922 ' 

552·0933 ' 

Red (0) 

Green (0) 

YeUow (0) 

Red (0) 

Green (0) 

Yellow (0) 

Red (0) 

Green (0) 

"""ow (0) 
Red /Green (0) 

Red (0) 

Green (0) 

Yellow (0) 

Red (0) 

Green (0) 

Yellow (0) 

BILEVEL T-1 
553-0111' 

553-0122' 

553-0133' 

553-0211' 

553-0222' 

553-0233' 

Red (0) 

Green (0) 

Yellow (0) 

Red (0) 

Green (0) 

Yellow (0) 

Red (0) 

TYPICAL FORWARO 
VOLllIGE 

1.9V@20mA 

1.9V @ 20mA 

1.9V @ 20mA 

1.9V @ 20mA 

1.9V @ 20mA 

1.BV @ 2mA 

1.SV @ 2mA 

1.BV @2mA 

1.BV @ 2mA 

1.SV@ 2mA 

1.BV@ 2mA 

1.BV @ 2mA 

1.9V@ 2mA 

, 1.BV @2mA 

1.7V @ 20mA 

2.3V @ 20mA 

2.3V @ 20mA 

2.2V @ 10mA 

2.2V @ 10mA 

2.2V @ 10mA 

2.2V@ 10mA 

2.2V @ 10mA 

2.2V @ lOrnA 

2.3V @ 20mA 

1.7V @ 20mA 

2.1V @ 20mA 

2.1V @ 20mA 

1.8V@2mA 

1.8V @ 2mA 

1.9V @ 2mA 

1.6V@20mA 

2.0V @ 10mA 

2.0V @ lOrnA 
1.BV@2mA 

1.BV@2mA 

1.9V @ 2mA 

"LED array. Specifications are "per LED." 

PHOTODD PHOTOEE 

PHOTOKK PHOTOLL 

• PHOTORR PHOTOSS 

For manufacturers' sales offices, see yellow pages 

TYPICAL LUMINOUS 
INTENSITY 

FIGURE/PHOTO 
NUMBER 

1.Bmcd@ 2mA 

1.8mcd @2mA 

1.8mcd @2mA 

1.8mcd @2mA 

1.8mcd @2mA 

1.8mcd @ 2mA 

1.Bmcd @ 2mA 

1.8mcd @ 2mA 

1.B!:"cd @ 2mA 
1.8mcd @ 2mA 

1.Bmcd @ 2mA 

2.0med @ 2mA 

1.8mcd @ 2mA 

tamed @2mA 

2mcd @ 20mA 

3.2mcd @ 20mA 

3.2mcd @ lOrnA 

4.0mcd @ lOmA 

3.0med @ lOrnA 

3.0med @ 10mA 

2.0med @ 5V 

4mcd @ 5V 

2.4med @ 5V 
1.8mcd @ 20mA 

30mcd @ 20mA 

12mcd @ 20mA 

45mcd @ 20mA 

2.0med @ 2mA 

l8med @ 2mA 

1.8mcd @ 2mA 

1.6med @ 20mA 

2.6mcd @ 10mA 

2.6mcd @ 10mA 

1.8mcd @ 2mA 

1.6mcd @ 2mA 

1.6mcd @ 2mA 

.8mcd @ 5V 

4mcd @ 5V 

CC 

00 

FF 

GG 

HH 

BB 

CC 

00 

FF 

GG 

HH 

RR 

ss 

TT 

PHOTOFF 

, 
PHOTOMM 

• PHOTOTT 

EEM 1989 



FIGUREAA 

-I 1- .097 ±003 -I r (~~!) 
.143 + /JIA/./GUT (6.35) 

(3.63)1....- ..l ~ 
(2.46 ± 0.08) r _ -'------.10 

I ~(;~~: ~;~) 
II DJa 1- (;~~) _I 
~ ~ .025 ± .002 .100 _ 

(0.64 ± 0.05) (2.54) .500 

(12.70) 

• DECIMALS ± .010 (±O.2S) 

FIGURECC 

Max. 

f~" b~ 1 +- / 
.135 Min. CATHODE 
(3.43~ I 

I _n .. DIM 

--1.100 I: C (2.54) 
1 Dimensions Standard 

I 550-0505 , 
High Efficiency 550-0605 

550-0207 
550-0307 
550-0407 
5S(}'0507 
550·0607 
550-0707 
550-0807 

I 

Green 
Yellow 
Aed 

A Max. 
B Dia. 
C 

.380 (9.65) 438 

.185 (4.70) .185 

.020 0.51 .020 

FIGUREEE 

~:~ w!~h inte,9ral reSi,~tor f~[ oper~tion a~, 1~~ t, tt 
Green" " " " " "5Vt,tt 
Yellow .. " 5V t, tt 

Cathode 
Identification 
Mark 

1437 (1"~)1 .185 (4.70) 
.025 (0.64) 

t .187(4.75) 
tt .025 (0.64) 

" 
.030 
(0.76) 

~~ JC25 
(0.63) 

.032 (0.81) 

FIGURE BB 

Max. .135 Min. 
I- .245-l 
I (6.22) I DIM taB Max. 

.245 
(6.22) 

L / 
b~: n 

Max . 
. 245 

(6.22) 

CATHODE 

r MaX.-j 
.245 

+- --

FIGURE DO 

r t~[6.22J D~M 

.135 Min. CATHODE 
(3.43~ I 

I III DIM 
.100 I -';I~ C 

(2.54)..j I--

DIM 
C 

Dimensions Standard I:::!.!.9.hEfficie~ 

A .125 (3.18) .183 
B Dia . .185 (4.70) .185 
C .020(0.51) .020 
D .200 (5.08) .203 

FIGUREFF 

.100 

~~mJ54); ~ 
.100 

(2.54) n 1-- Jj 

5s0-0SD4 
550-0604 
.187 (4.75) 
.185 (4.70) 

.~~~ i~~~ 

t .020 Typ. 
(0.511 

",l.230 J '" ~ 
(4.651 15.841 MIN. 

Recommended hole pattern (tOlerance ±.OlS [0.38) 
250 !.OO2 

==616.35 zO.OSI ... 
.100!,OO2 r I 

12.S4 !O.OSI 0 

o o o 

13.HI 

For manufacturers' sales offices, see yellow pages 



FIGUREGG 

Recommended hole pattern (tolerance ±.OlS [0.38 J 

i~.:~~ ~ t~.cm'\..0Ol'OIAO 0 
"lIIOON !I ," 

FIGUREJJ 

Block Form 

MAX ~ l .180 

. 120 (4.57) I 
(3.05) 
DIA. 

.020 
(.51) 

SQUARE 
1- 1'" CATHODE 

~ .090 
(2.29) 
TVP. 

I :fils 
~4.70) 

REF. 

Dimension A. 
0205, 0305, 0405 
An others 

.125 

.095 

FIGURELL 

.100 
(2.5:4) .170 

(4.32) 

o 00 00 
.100t.OO2 ~ i- ~ 

(2.54 ± 0.05) .170 
(4.32) 

( ) Metric dimension in mm. 

I- .2501 I (6.35) 

DIM. J sq. 
Aj .020 (0.51) sa 

.175(4.45) 
REF. 

Dimension "A" 
0207·004 .125 
0307-004 .125 
0407-004 .125 
All others .095 

FIGUREHH 
QUAD-LED" 

Dimension "A" 

Std. Hi Eff 

THE CATHODE, AS MARKED, IS THE RED CATHODE 
FOR THE RED/GREEN BICOLOR LED. 

.125 .183 

• DECIMALS ± .Q15 (±0.38) 

with Stand-Ofts 

1201 
(3.05) 
DlA . 

.180 
MAX. 
(4.57) 

FIGUREKK 

l·: i=' ''''Ii 
--.- 200 

.200 REF. (7.37) fi05"!'.) (5.0B) MAX. 

-'- ------~ 
I .185 

j- ~l~) 

.400 
(10.16) 
MIN. 

FIGUREMM 

Dimension A. 
0207,0307,0407 .125 
All others .095 

.096 ± .003 

(2.44 ± ~," l-I (3.18) 
.250 • 

(6.35) 

1 .080Dia. 
t-- (2.03) 

.135 Min. 
(3.43) 

·~JL 

I-- .200 

"~'~'~l 
"~LL~ (0.69) ..j. (2.54) 

• DECIMALS ± .015 (±0.38) 
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FIGURENN 

.096 ± .003 .045 (6.35) .027 Max. r ·250 1 
(2.44 ± 0.08) 1 I (1.14) l (0.69) 

l!~ ru-30~ar! + _ _ _ • (::) 
(7.62) 

L .080 Dla. +-
(2.03) ~ 

.. ~;~..J T .050 
• DECIMALS ± .015 (±0.38) ~.125 (1.27) 

(3.18) 

FIGUREQQ 

\...- .405 ('0.29)--\ 

I~ MAX. r"\ I 

r=1L ffi11 
.027 J ~ j 1109~~)e 
(0.69) (2.49) 

( ) Metric dimension in mm. 

MAX 

-1'50 r .045 
(~m?IA. (~'4) 

; 't 
I .250 C (6.35) 

. ---.1 
I .'45 
I (3.68) 

/ + l ANODE ----. 

~ -.II-, f 

L 200....J .010±.003 
'(5.08)1 (O.2S±O.08) Decimals ± 0.015 (0.38) 

.235 r: 
15.97] 

185 +.015 -.000 
14.70 +.38 -.001 

FIGURE SS 1 DIM A r- .430 ~ ± .020 110.92} 
1±.50] 

POS. I 

CATHODE 
1.0. MARK 100 + .002 POS.2 

[2.54 -± 05J 

018 ± .002L CD 
1.046 ± .05} 
SQ. fCD 

~ 

-.L 
~~--""TT-rr-.::135 MIN. 

~ 035 [89] DIA. HOLE .220 13.431 
CD TYP (4) --r-
I 100 + ,002 [5.59J 

.100 
12.54] 

r-- i?·54 ± .05] DimenSion "A" 

HOLE PATTERN 5S2-01XX (Std. Eft.) 118 
All Others 173 

FIGUREPP 
QUAD·LED@ 

.045 Ref. 
1405Maxi (1.14)-1 t-(:g~)--I 

(;E) 0(10.

0

29) 0 ~: I 1
10 

L - -- (6.35) 

.080 Dia. 1 
(2.03) (+) ANOD~ -i 

1.-.052 Typ. .135 Min. 
I '(1.32)J (3.43) 

I .040 ---.l 
.022 ± .005 ...II- ..J .100,- (1.02)' ~ ........ t.- .010 + .002 

Typ -I 'O~ -
(0.56 ± 0.13) (2.54) ;~pO (0.25 ± 0.05) 

• DECIMALS ± .015 (±0.38) (2.54) 

U.S. Pat. No. 4,206,493 

FIGURERR 

I DIMA ==l 

~~Tqi-r-----p'--'~~, 
.281 (7.14) O.D. '---F-LA-" D-E-N-or-E-S C-A-"H~ 

DIMENSIONS STANDARD & HIGH EFFICIENCY 

Dimension A ~ :g~~ ~g:~~l 
561XXXX050 
561XXXX060 
561XXXX070 
561XXXX080 
561XXXX090 
561XXXX100 

imension B 
Dimension C 

.100 ± .002 
12.54 ± .05] 

LCD 

~CD 
~ 

FIGURETT 

0.500 (12.70) 
0.600 (15.24) 
0.700 (17.78) 
0.800 (20.32) 
0.900 (22.86) 
1.000 25.40 
0.200 5.08 
0.020 0.51 

POS.1 

POS.2 

DIMAj 
± .020 

1·50] 

e...-. .035 1.89] DIA. HOLE 
(;) TYe (4) 

~ [~~~4 ~ .~g~ Dimension "A" 

HOLE PATTERN 
553-01 XX (Sid. Eff.) .125 
All Others .095 
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DIALIGHT 
INDICATOR LIGHTS 

PASSIVE COMPONENTS, ACTIVELY ENGINEERED 

Whatever your application calls 
for in indicator lights, Oialight has your 
number. Over 1,500,000 to be exact. 
That's how many different types of 
indicator lights we offer. One is bound 
to meet your specs and needs 
perfectly. 

Take our ultraminiature incan
descents with plug-in cartridges for 
example. They come in enough colors 
to simplify even the most complex 
front panels. And they make changing 
lamps a snap. Oialight LEOs, on the 
other hand, have a service life of over 
100,000 hours. We also offer 
indicators with built-in RFIIEMI 
shields, open types, as well as water
tight, oil-tight and press-to-test 
models. YOU'll also be happy to know 
that all our indicator lights meet or 
exceed military specs. 

ULTRAMINIATURE LED, 
INCANDESCENT OR NEON 
INDICATORS-DATA LI TES® 

Replaceable plug-in cartridges 
for 1.35-125V operation. U.L. listed 
and CSA approved. Indicators mount 
in 9/32/1, 3/8/1 and 3/4/1 (twin lamp) 
clearance holes. Meet or exceed 
MIL-L-3661. Available with red, green, 
amber, blue, white translucent, light 
yellow or colorless lenses. Wide range 
of lens shapes. Custom legends. 

SUBMINIATURE 
INCANDESCENT OR NEON 
INDICATORS 

Meet or exceed MIL-L-3661. U.L. 
listed and CSA approved. Mount in 
15/32/1, 112/1 or 17/32/1 clearance 
holes. I ncandescent for 1.35 to 28V; 
neon has built-in current-limiting 
resistor. Choice of cylindrical, faceted, 
convex, flat, square and round lens 
shapes. Custom legends. 

MINIATURE 
INCANDESCENT OR NEON 
INDICATORS 

U.L. listed and CSA approved. 
Meet or exceed MIL-L-3661. Mount in 
9/16/1 and 11/16/1 clearance holes. 
Voltages range from 2 to 120V. 
Available in red, green, amber, 
blue, white, yellow or colorless 
lenses. Full range of finishes. 

LARGE 
INCANDESCENT OR NEON 
INDICATORS 

A Cambridge Electronic Industries Company 
DIALIGHT CORPORATION 

(201) 223-9400 
Engineering is the only commodity we sell. 

B-1140 For manufacturers' sales offices, see yellow pages EEM1989 
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DIALIGHT 
INDICATOR LIGHTS 

PASSIVE COMPONENTS, ACTIVELY ENGINEERED 

Mount in 1" clearance hole. U.L. 
listed and CSA approved. Meet or 
exceed M I L-L-3661. I ncandescent for 
2 to 250V; neon has built-in current
limiting resistor. Screw-on or friction-fit 
lens caps. Bayonet lock caps also 
available. Mechanical dimmer caps or 
light shield lens cap available on 
some models. Choice of flat, convex, 
torpedo, large torpedo, faceted, 
torpedo faceted or dome lens shapes. 

OPEN TYPE 
INDICATORS 

Mount in 7/16", 11/16" or 1" 
clearance holes. 2 to 250V models 
available depending upon series. 
Tamper-proof construction is available. 
Choice of flat, convex, faceted, stove
pipe or cylindrical lens shapes. 

OIL-TIGHT 
INDICATORS 

U.L. listed and CSA approved. 
Three retained elastomer seals of inert 
material, consisting of a gasket and 
two "0" rings, make these indicator 
lights resistant to permeation by oil, 
water, dust or fumes. Thus, assuring 
high reliability in harsh environments. 
Subminiature and miniature incan
descent and neon lamps mount in 
15/32" and 11/16" clearance holes. 
Large incandescent and neon lamps 
mount in 1" or 1-3/16" clearance 
holes. Available in red, green, yellow, 
blue, white translucent, light yellow 
and clear colorless. Positive or 
negative film discs with words, 
numerals or letters may be ordered 
for use with some models. Wide range 
of voltages and specifications available. 

PRESS-TO-TEST 
INDICATORS 

Positive safety factors are 
provided by patented built-in Press
To-Test indicators. Lamps can be 
checked instantly and accurately 
without removing them from their 
assembly. 4-terminal assemblies are 
available with all indicators and are 
particularly useful for remote appli
cations. Subminiature, miniature and 
large Press~o~est indicators are 
available for mounting in 15/32", 5/8" 
and 1" clearance holes respectively. 
Choice of:red, green, yellow, blue, 
white translucent, light yellow and 
clear colorless lens colors. Patented 
shutter-dimming device available on 
most models. Hot-stamped or 
engraved legend can be supplied 
on flat lenses. Meet or exceed 
QPL approval. NVIS and secure 
lighting compatible assemblies also 
available. 

For complete specifications, 
mounting diagrams, ordering infor

etc., send for our free prod· 
,-,alalU'~. Dialight Corp., 1913 

RY~nl~~,Manasquan,NJ 
223-9400 

A Cambridge Electronic Industries Company 
DIALIGHT CORPORATION 

(201) 223-9400 
Engineering is the only commodity we sell. 
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ERG Smart Farce'· DC-AC Inverters 
compensate for the aging character
istics (brightness loss over time) of 
electroluminescent (El) phosphors 
to improve Ellamp useful life. Smart 
Force'· Inverters automatically adjust 
operting voltage and frequency as the 
impedence of the El lamp changes. 
Thus, providing an almost constant 
brightness throughout the life of the 
lamp. (See Typical Relative Brightness 
VS Time Performance Curve below.) 

TAilORED INVERTERS: 

Because all El lamps are not electri
cally the same, ERG offers a Dedi
cated Series for different Ellamp 
brands. As a result of working jointly 
with the various manufacturers of EL 
to define each lamp brand's character
istics,ERG can offer the best matched 
inverter for ANY MANUFACTURERS 
EllAMP! 

Each DEDICATED inverter series is 
tailored specifically to the required 
voltages, frequency and load charac
teristics of the specific area of selected 
manufacturers Ellamp. Each Series 
offers four different output voltage 
configurations (providing different 
brightness levels), 3 different package 
sizes with a wide range of input volt
ages available providing maximum 
flexibility! 

SOME OF OUR DEDICATED SERIES 
INVERTERS: 

JlA Series .,. Imported El 
Backlit Displays 

lPS Series ... Loctite luminescent 
Systems, EL Products 

ROG Series . .. Durel/Rogers Corp. 
BKl Series .,. Bonar Kard-O-lite 
DUN Series ... Dunmore/ELTECH 

SMART FORCE'· DC-AC INVERTER 
SPECIFICAllY DESIGNED FOR 
IMPORTED LCD BACKLIGHTS! 

Endicott Research Group's JLA 
Series Smart Force'· DC-AC Inverter 
is tailored specifically to match the 
power requirements of El backlites 
which are incorporated into imported 
LCD display modules. Designed to 
match the load characteristics of these 
imported EL lamps, the JLA series pro
vides maximum performance and 
increased useful life. 

The JLA Series Inverters offer the 
exclusive ERG Smart Force'· feature, 
which automatically adjust the oper
ating voltage and frequency as the 
impedence of the EL lamp varies 
overtime. The low power consump
tion (typically less than 200 milliwatts 
per unit load, Brightness Code 2) 
allows the electroluminescent lamp 
to become an ideal light source in 
many battery operated devices. 

JLA Series inverters are ideal for 
powering El backlit modules from 
Densitron, Hitachi, Epson, NEC, 
Optrex, Satori, Seiko, Sharp, Toshiba 
and others ... It is available in 4 differ
ent output voltage configurations and 
in 3 different package sizes (depend
ing on output) for maximum, design 
flexibility. 

CONTACT THE FACTORY FOR MORE 
INFORMATION! 

LAMPS, LIGHTS, & INDICATORS 

SMART FORCE 
INVERTERS 
FOR ELECTROLUMINESCENT LAMPS 

GENERAL SPECIFICATIONS: 
Input: 3,5,6,9,12,15,18,24,28 VDC 

(your choice) 
Output: 60-130 V RMS @ 400-700 Hz. 

nom. 
Package: Nylon, epoxy filled 
Mounting: PCB Mount standard 
Temperature Range: 

Operating: -25° eta + 85°C 
Storage: -40° eta + 100°C 

STANDARD PACKAGE 

MINIATURIZED "P" PACKAGE 

"H" PACKAGE SERIES IDEAL FOR LARGER EL LAMPS 

/ Powered with Smart Force" inverter 

\ FI," "II"",,,,,,,",,",, 

',000 2,000 3,000 

TlME(HOURS) 

NO MATTER WHOSE EL LAMP. __ ERG HAS THE RIGHT INVERTERIII 

NO OTHER COMPANY IN THE WORLD OFFERS A WIDER RANGE 
OF DC-AC INVERTERS FOR EL LAMP APPLICATIONSI 

,,000 

AND NO OTHER COMPANY OFFERS THE SMART FORCETM FEATUREI 

ASK ABOUT OUR E200 SERIES DC-AC INVERTER FOR COLD CATHODE 
TUBE BACKLIGHT APPLlCATIONSI 

~T"' Endicott Research Group.lnc. 
2601 Wayne Street, P.O. Box 269, Endicott, NY 13760 
607 -754-9187 FAX 607-754-9255 TWX 51 0-252-0155 

IS> 1989 ERG, Inc. For orders up to $250 CEI. 

2460 

5,000 
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DIRECT FROM THE FACTORY TO YOU 
LED INDICATOR LAMPS 

LED LAMP ARRAYS 
LED DISPLAYS 

INFRARED LEOS MULTICOLOR LED LAMPS 
SUPERBRIGHT LEOS 

BLINKING LEOS 
PIN PHOTODIODES 

PHOTOTRANSISTORS 
TAPE AND REEL LED LAMPS 

c1l 100000000001 

LEOs from 1.6mm dia to 20mm dia: 
EL90-21 series 
EL202, 204, 264 series 
EL331, 332, 333, 313, 323, 383 series 
EL363, 1363 series 
EL811, 1101 series. 

Rectangular LEOs: 
EL523 series, 2 x 5mm flangeless 
EL533 series, 2.5 x 5mm tombstone 
EL573 series, 2.4 x 7.1 flangeless 
EL723 series, 1 x 5mm 
EL743 series, 2 x 5mm 
EL 1003 series, legend lamp. 

LED displays: 
ELM2157/2057 series 5 x 7 dot matrix 
ELS313/312 series 0.3-inch single digit 
ELS6X80/6X60 series .56-inch single digit 
ELD6X40/6X10 series .56-inch dual digit 
EL81000 series 10-element bargraph 
EL857173 and 81020 series light bars. 

Minimum order size: 
LED lamps-1 00,000 pes. 
Displays-5,000 pcs. 

For further information on any or all of your LED needs, 
contact our agent listed below for details. Our offerings 
encompass the entire spectrum of LED size, shape, 
brightness and combinations. 

EVERLIGHT 
ELECTRONICS CO., LTD. 
TAIWAN, R.O.C. 

NORTH AMERICAN AGENT: 

IOO;!'@OluSAlj 
614 W. Alosta Ave., Suite 303 

Glendora, CA 91740 
Phone: (213) 697-5067 

Fax: (213) 690-8067 

EEM 1989 For manufacturers' sales offices, see yellow pages B·1143 
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Telephone us directly: 617 935·4442 
Please request Long Form Engineering Catalog 161 

800 West Cummings Park, Woburn, Massachusetts 01801 
Telephone: 617935-4442 Fax: 617 938-5867 

For manufacturers' sales offices, see yellow pages EEM1989 



Telephone us directly: 617 935·4442 
Please request Long Form Engineering Catalog 161 

800 West Cummings Park, Woburn, Massachusetts 01801 
Telephone: 617 935·4442 Fax: 617 938-5867 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1145 



8-1146 

LAMPS, LIGHTS, & INDICATORS 

Telephone us directly: 617 935·4442 
Please request Long Form Engineering Catalog 161 

2460 

800 West Cummings Park, Woburn, Massachusetts 01801 
Telephone: 617 935-4442 Fax: 617938-5867 

For manufacturers' sales offices, see yellow pages EEM1989 



2460 LAMPS, LIGHTS, & INDICATORS 

Telephone us directly: 617 935·4442 
Please request Long Form Engineering Catalog 161 

800 West Cummings Park, Woburn, Massachusetts 01801 
Telephone: 617 935-4442 Fax: 617 938-5867 

EEM 1989 For manufacturers' sales offices, see yellow pages B·1147 



B·1148 

Telephone us directly: 617 935·4442 
Please request Long Form Engineering Catalog 160 

800 West Cummings Park, Woburn, Massachusetts 01801 
Telephone: 617935-4442 Fax: 617 938-5867 
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WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 
• BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-In-Time Program . 

g ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

l1J (213) 452·1229 etJ 
RELAYS SWITCHES TIMERS ~ BUD Aleph International Acro ATC 

Allied Controls Alco Agastat CIRCUIT 

~I\.. American-Zeitler American Switch Amperite BREAKERS 

CIRCUIT BREAKERS Aromat AMP Antex FUSES & 

~.,: 11 ~ FUSE HOLDERS 
Airpax AT&T Aromat Crouzet 

-;" II .~ Aromat Bosch Arrow Hart Eagle Signal & Heinemann C.P. Clare Carling switch Guardian 
~ .. , ! ~ ::::: '. '/ Polter & Brumfield Colo Cherry Electric Industrial Timer 

Crydom Controls C&K Magnecraft .-PHOTOELECTRICS EAC EECO Master Electronics 

~ 
Elec-Trol Electro-Mech Midtex 

CONNECTORS & Fujitsu Electronic Compo Group National Controls KNOBS 
SOCKETS Gordos Grayhill Omron 

AMP Grayhill Landis & Gyr Polter & Brumfield 

® 
Amphenol Guardian Linemaster SSAC 

~ Aromal Hi-G Master Specialties Struthers-Dunn RELAYS Curtis Idec McGill Syracuse Electronics 
Custom Conneclor ITT Microswitch 
Idec line Electric Omron 
Lumberg TERMINAL BLOCKS 

LAMPS & LEOS 
Magnecraft Oslo 

Master Electronics Master Electronics OTTO Beau 

~ Panduil MEC Saia Buchanan 
Polter & Brumfield Midtex Unimax Curtis 
Souriau Omran Electrovert 
Vernitron-Beau Polter & Brumfield Kulka ~ WelconlWelis RBM INDUCTORS Magnum W Schrack Jeffers Marco 

Siemens RDI 

COUNTERS Sigma Underwriters Safety SWITCHES 

Engler Stantel PHOTOELECTRIC Vernitron-Beau 

Heeon Struthers-Dunn Aromat Weidmuller • IVO Telemecanique Dolan-Jenner 
Kessler-Ellis Theta-J Omron TRANSFORMERS 

SOLID STATE Master Electronics Triridge Photoswitchl AB Dormeyer 
RELAYS Omron Skan-A-Matic Microtran RELAYS 

Redington FUSES Sola 
~ Red lion Bussmann Stancor ,~. 

Sodeco/Maxmar Liltelfuse PROXIMITY Thordarson 

~ Stemco Underwriters Safety Agastat Triad 
Veeder-Root 

Electro U.T.C. 

KNOBS Omron INDICATOR LIGHTS 

DIODES Cosmo/Kurz-Kasch WIRE, WIRING 
General Instr. 

Raytheon/Panel Products DEVICES & HWR. .-... 
POTS & RESISTORS Alpha ~i;~)~ INDICATORS, Clarostat Belden 

LAMPS& LED Ohmite Buchanan ~" FANS 101 Electrovert SOLENOIDS Aromal lEE Havey Hubbell 
TEMPERATURE U.S. Toyo 

CONTROLS JKL Iboco 
Leecraft SOLENOID H.H. Smith 

~£~" Lumex Dormeyer Modor ....... -...;;. 
FILTERS Stanley Guardian Panduit -)~,~~ Curtis Sylvania line Electric Pomona 
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(pCITIZEN (714)993-6970 FAX:(714)993-6023 
_ ELECTRONICS 

CO .. LTD. 
GOLDEN PACIFIC ELECTRONICS, INC. 
560 S. MELROSE ST., PLACENTIA, CA. 92670 TLX:3720016 GPE INTL PLA 

CITILED - Chip Leds 

• OUTLINE DRAWINGS 
CL50. CL61 SERIES 

1.1±01 +0.1 

r::.~ 0.4-0 
Cathode mark 

1.6 RO.3 

LED 

I , 

{~ 
CL·50 CL·61 
series series 

Tolerance: ±0.2 
Unit: mm 

CL55. CL65 SERIES 
Cathode mark 

CL70SERIES 

Cathode mark 

LED 

EEM1989 

1.1±01 

0.4 

C['55 CL·65 Tolerance' ±0.2 
series series Unit: mm 

f 
CL·70 Tolerance: +0.2 
series Unit: mm -

• FEATURES 
1. It is an SMD (surface mount device). 
2. Extra small and thin 
3. Can have a cunent limiting resistor built in 

(except for the CJ.,70 series). 
4. Automated chip machine mounting allows for 

efficient mounting. 
S. Dip and reflow soldering are applicable. 
6. Can be sorted into different luminous intensities 

by automatic sorting machine upon request. 
7. Shippable in bulk, on tape and mounted as an 

assembly_ 
8. CL70 series is even much smaller. 

CL55. CL65 SERIES 
Super Brightness Type, Ultra Brightness Type 
1. Two·color lighting (orange/ green, red/ green). 
2. Orange/green for super brightness type and 

red/ green for ultra brightness type are standard. 
3. Dimensions: 3.2(L). 2.7(W) x 1.1(H) mm 
4. C1,.65 series has built~in resistors. 

• ABSOLUTE MAXIMUM RATINGS 

eL50. CL61 SERIES 
Standard Brightness Type 
1. Dimensions: 3.2(L) x 1.6(W) x 1.1(H) mm 
2. Six colors such as red, orange, yellow, green. 

fresh green and pure green 
3. CL-61 series has built·in resistor. 
Super Brightness Type. Ultra Brightness Type 
1. Dimensions: 3.2(L) x 1.6(W) x 1.1(H) mm 
2. Two colors of red and orange for super brightness 

type and one color of red for ultra brightness type. 
3. CL-61 series has a buUt·in resistor. 

CL70SERIES 
Super Brightness Type. Ultra Brightness Type 
I. Dimensions: 2.0(L) x 1.25(W). 1.1(H) mm 
2. Two colors of red and orange for super brightness 

type and one color of red for ultra brightness type 
3. Soldering by reOow available 
Standard Brightness Type 
1. Dimensions: 2.0(L). 1.25(W) x I.l(H) mm 
2. Six colors such as red, orange, yellow, green, 

fresh green and pure green 
3. Soldering by reftow available 

p+ 1 Pd IF I FP V R Top Tst 
~~S~e~ri~es~1-~(m~W~)~ __ ~(m~W~) __ ~~(m=A~)~+ (mA~)~~~(V~)~ _____ ~.-+ ____ ~(O~C~) __ ~ 

9700 65 2205 lOO*' 5 -25- +80 
50(40)" 

CL55 
-30- +85 

CL65 
'* 1: P means total value of power dissipation when both colors are on. '* 2: Figure in ( ) means value of power 
dissipation of resistor. '* 3: Condition for IFP is pulse of 1/10 duty and O.lm sec. width. 

Series 

CL50 
CL61 
CL50 
CL61 
CL70 
CL70 

Pd 
(mW) 

65 
50(40)+1 

65 
50(40)*' 

50 
50 

IF 
(rnA) 

25 
20 
25 
20 
20 
20 

IFP 
(rnA) 

100*' 

100" 

lOO*' 
100" 

5 

5 

-25- +80 -30-+85 

-25- +80 -30- +85 

-25- +80 -30- +85 
-25- +80 -30- +85 

'* 1 Figure in ( ) means value of power dissipation of resistor. *2 Condition for IFP is pulse of 1/10 duty and O.tm 
sec. width. 

• ELECTRO-OPTICAL CHARACTERISTICS 

Code for parts Lighting color 
IF 

(rnA) 

VF 

typo 
(V) 

max. 
AP 

typo 
(nm) 

ill. 
typo 
(nm) 

CL50R.·61R Red 20 2.2 
CL50D.·6lD Orange 20 2.2 
CL50Y.-61Y Yellow 20 2.1 
CL50G.·61G Green 20 2.2 
CL50FG. ·61FG Fresh green 20 2.2 
CL50PG. -61PG Pure green 20 2.2 
CL50SR. ·61SR Red 20 2.0 
CL50SD. -61SD Orange 20 2.0 
CL50UR. ·61UR Red 20 1.8 
CL55SD/G Orange 20 20 
CL65SD/G Green 20 2.2 
CL55UR/G Red 20 1.8 
CL65UR/G Green 20 2.2 
CL70SR Red 20 2.0 
CL70SD Orange 20 2.0 
CL70UR Red 20 1.8 
CL70-R Red 20 2.2 
CL70D Orange 20 2.2 
CL70Y Yellow 20 2.1 
CL70G Green 20 2.2 
CL70FG Fresh green 20 2.2 
CL70PG Pure green 20 2.2 

• LED ASSEMBLIES 
Based on the high assembling technique. Citizen Elec· 
tronics is ready anytime to live up to broad range of needs. 

Application 

(V) 

2.6 700 100 
2.6 605 40 
2.6 589 40 
2.6 567 26 
2.6 560 26 
2.6 557 24 
2.6 650 40 
2.6 630 40 
2.6 660 20 
2.6 630 40 
2.6 567 26 
2.6 660 20 
2.6 567 26 
2.6 650 40 
2.6 630 40 
2.6 660 20 
2.6 700 100 
2.6 605 40 
2.6 589 40 
2.6 567 26 
2.6 560 26 

20 
20 
20 
20 
20 
20 
20 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

Iv 
min. 
(mcd) 

1.0 
4.5 
5.0 
5.0 
4.5 
2.0 
3.2 
4.5 
7.0 
4.5 
5.0 
7.0 
5.0 
3.2 
4.5 
7.0 
1.0 
4.5 
5.0 
5.0 
4.5 

typo 
(mcd) 

2.4 
13.0 
12.0 
20.0 
13.0 
6.0 
9.0 

13.0 
25.0 
13.0 
20.0 
25.0 
20.0 

9.0 
13.0 
25.0 
2.4 

13.0 
12.0 
20.0 
13.0 

I. 
VR max. 
(V) (I'A) 

5 100 
5 100 
5 100 
5 100 
5 100 
5 100 
5 100 
5 100 
5 100 
5 100 
5 100 
5 100 
5 100 
5 100 
5 100 
5 100 
5 100 
5 100 
5 100 
5 100 
5 100 

A variety of CITlLEDs are available with a color assort~ 
ment ofred. orange, yellow, green. fresh green and pure 
green to satisfy a multiplicity of requirements from audio 
equipment to home appliances such as radios. TVs. 
VCRs. electronic musical instruments. printers, tele~ 
phones, desk.topcomputers. cameras, solar cell calcula~ 
tors (for clamping voltage) and any apparatus with signal 
or switch display. 

Commercial applications (Car audio and office 
automation equipment) 

For manufacturers' sales offices, see yellow pages 8-1151 



2460 LAMPS, LIGHTS, & INDICATORS 

SYLVANIA Miniature 
Lighting 

( c:"I • :I GTE Products Corporation ~est Main Street, Dept. EM, Hillsboro, NH 03244 

Lamp 
No. 

PR2 
PR3 
PR4 
PR6 
PR7 
PR12 
PR13 
PR18 
6S6 
7C7 
12 
13 
14 
19 
27 
31 
41 
43 
44 
45 
46 
47 
48 
49 
51 
53 
53X 
55 
57 
57X 
63 
67 
81 
82 
87 
88 
89 
93 
112 
123 
136 
158 
161 
168 
194 
222 
301 
302 
303 
305 
307 
308 
309 
313 
327 
328 
330 
331 
334 
344 
3112 
387 
388 
680 
682 
683 
685 
713 
714 
715 
718 
1003 
1004 
1034 

1076 
1133 
1156 
1157 

1176 

1183 
1195 
1445 
1447 
1495 
1764 
1784 
1813 
1816 
1819 
1820 
1829 
1847 

Bulb 

8·3'12 
8·3'/2 
8·3'12 
8·3'/2 
8·3'/2 
8·3'/2 
8·3'/2 
8-3'12 
S-6 
C7 
G-3'/2 
G-3'/2 
G-3'/2 
G-3'/2 
G-4'/2 
G-4'/2 
T-3'/. 
T-3'/. 
T-3'14 
T-3'/. 
T-3'/. 
T-3lf. 
T-3'/. 
T-3'/. 
G-3'/2 
G-3'/2 
G-3lf2 
G-4'/2 
G-4'/2 
G-4'/2 
G-6 
G-6 
G-6 
G-6 
S-8 
S-8 
G-6 
S·8 
TL-3 
G-3'/2 
G-4'/2 
T-3'/. 
T-3'/. 
T-3lf. 
T-3lf. 
TL-3 
G-5 
G-5 
G-6 
S-8 
S-8 
S-8 
S-ll 
T-3'/. 
T-1 3/. 
T-1 3/. 
T-13f4 
T-P/. 
T-W. 
T-1 3/. 
T-1 3/. 
T-13f4 
T-1 3/. 
T-l 
T-l 
T-l 
T-l 
T-l 
T-l 
T-l 
T-l 
8-6 
8-6 
S-8 

S-8 
RP-ll 
S-8 
S-8 

S-8 

RP-ll 
RP-ll 
G-3'/2 
G-3'/2 
T-4'/2 
T-1 3/. 
T-13f4 
T-3'/. 

,T-3lf. 
T-3'/. 
T-3'/. 
T-3'/. 
T-3'14 

*At 5 volts. 

Volts 

2.38 
3.57 
2.33 
2.47 
3.7 
5.95 
4.75 
7.2 

120 
115-125 

6.3 
3.7 
2.47 

14.4 
4.9 
6.15 
2.5 
2.5 
6.3 
3.2 
6.3 
6.3 
2.0 
2.0 
7.5 

14.4 
14.4 
7.0 

14.0 
14.0 
7.0 

13.5 
6.5 
6.5 
6.8 
6.8 

13.0 
12.8 
1.2 

1.25 
1.25 
14.0 
14.0 
14.0 
14.0 
2.25 
28.0 
28.0 
28.0 
28.0 
28.0 
28.0 
28.0 
28.0 
28.0 

6.0 
14.0 
1.35 
28.0 
10.0 
14.0 
28.0 
28.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

12.8 
12.8 
12.8 
14.0 
12.8 
6.2 

12.8 
12.8 
14.0 
12.8 
14.0 
5.5 

12.5 
14.4 
18.0 
28.0 
28.0 
6.0 

14.4 
13.0 
28.0 
28.0 
28.0 
6.3 

Amps 

.50 

.50 

.27 

.30 

.30 

.50 

.50 

.55 
6W 
7W 
.15 
.30 
.30 
.10 
.30 
.30 
.50 
.50 
.25 
.35 
.25 
.15 
.06 
.06 
.22 
.12 
.12 
.41 
.24 
.24 
.63 
.59 

1.02 
1.02 
1.91 
1.91 
.58 

1.04 
.22 
.30 
.60 
.24 
.19 
.35 
.27 
.25 
.17 
.17 
.30 
.51 
.67 
.67 
.9 
.17 
.04 
.20 
.08 
.06 
.04 
.014 
.08 
.04 
.04 
.06 
.06 
.06 
.06 
.075 
.075 
.115 
.115 
.94 
.94 

1.80 
.59 

1.80 
3.91 
2.10 
2.10 

.59 
1.34 

.59 
6.25 
3.0 

.135 
.15 
.30 
.04 
.20 
.10 
.33 
.04 
.10 
.07 
.15 

M.S. 
C.P. 

.80 
1.50 
.40 
.45 
.90 

3.10 
2.20 
5.5 

.35 

.98 

.50 

.90 
1.4 
2.0 
.50 
.50 
.90 
.50 
.90 
.52 
.04 
.04 

1.0 
1.0 
1.0 
2.0 
2.0 
2.0 
3.0 
4.0 
6.0 
6,0 

15.0 
15.0 
6.0 

15.0 

.10 

.20 
2.0 
1.0 
3.0 
2.0 

3.0 
3.0 
6.0 

15.0 
21.0 
21.0 
32.0 

3.5 
.34 
.34* 
.5 
.006 
.34 
.004 
.30 
.30 
.30 
.03 
.029 
.05 
.048 
.09 
.08 
.15 
.132 

15.0 
15.0 
32.0 
3.0 

32.0 
32.0 
32.0 
32.0 
3.0 

21.0 
6.0 

50.0 
50.0 

.7 
1.5 
6.0 
.34 
.60 
.86 
3.0 
.34 
1.6 
1.0 
.38 

Fig. 

15 
15 
15 
15 
15 
15 
15 
15 
25 
30 
16 
17 
17 
16 
19 
19 
12 
13 
13 
13 
12 
13 
12 
13 
18 
18 
18 
20 
20 
20 
21 
21 
21 
26 
31 
29 
21 
31 
11 
17 
19 
14 
14 
14 
14 
11 
23 
24 
21 
31 
31 
29 
33 
13 
6 
6 
6 
6 
7 
6 
6 
6 
6 
3 
4 
3 
4 
3 
4 
3 
4 

27 
28 
32 

29 
34 
31 
32 

29 

34 
34 
18 
17 
22 

5 
5 

13 
13 
13 
13 
13 
13 

Nat Each, Lots of 

10- lOG-
1-9 99 499 

$0.82 $0.653 .571 
.84 .674 .589 
.84 .674 .589 
.84 .674 .589 
.95 .758 .664 
. 84 .674 .589 
.84 .674 .589 

1.03 .821 .718 
1.12 .982 .912 
1.08 .943 .876 
1.18 .947 .829 

.87 .695 .608 

.87 .695 .608 
1.68 1.347 1.179 
1.29 1.032 .903 
1.76 1.412 1.235 

. 85 .681 .596 
1.05 .842 .736 

.53 .421 .368 
1.49 1.193 1.044 

.75 .597 .522 

.53 .421 .368 
1.14 .912 .798 
1.21 .968 .847 

.71 .568 .497 

.74 .589 .515 
1.00 .800 .700 

.95 .758 .664 

.66 .526 .461 

.97 .779 .682 

.89 .715 .626 

.76 .611 .535 
1.21 .968 .847 

. 97 .779 .682 
1.66 1.331 1.165 
1.61 1.285 1.124 

.87 .694 .608 
1.32 1.053 .921 
1.50 1.200 1.050 

.65 .521 .456 
1.76 1.412 1.235 

.95 .758 .664 

.84 .674 .589 

.84 .674 .589 

.63 .506 .442 
1.05 .842 .736 
2.39 1.915 1.676 
2.53 2.030 1.776 
2.53 2.030 1.776 
2.37 1.894 1.658 
2.37 1.894 1.658 
3.00 2.400 2.100 
3.42 2.738 2.395 
1.11 .885 .774 

.92 .737 .645 

.95 .758 .664 

.97 .779 .682 
1.22 .977 .855 
1.26 1.011 .885 
1.18 .947 .829 
1.18 .947 .829 

.95 .758 ,664 
1.39 1.115 .976 
1.81 1.450 1.269 
2.45 1.960 1.715 
1.37 1.097 .960 
2.84 2.275 1.990 
1.46 1.167 1.020 
2.45 1.964 1.718 
1.50 1.200 1.050 
2.59 2.069 1.810 
1.24 .989 .865 
1.24 .989 .865 
1.26 1.011 .885 

2.05 1.642 1.436 
2.87 2.294 2.008 
1.26 1.011 .885 

.61 .485 .424 

1.89 1.515 1.326 

4.61 
6.29 

.66 

.92 
2.05 

.81 

.81 

.84 
1.03 
1.00 
1.00 

.92 

.61 

3.690 
5.032 

.526 

.738 
1.642 

.650 

.652 

.674 

.821 

.800 

.800 

.738 

.485 

3.229 
4.403 

.461 

.645 
1.436 

.568 

.570 

.589 

.718 

.700 

.700 

.645 

.424 

INDUSTRY STANDARD LAMPS 
CONTINUED ON FOLLOWING PAGE 
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INDUSTRY STANDARD LAMPS (CONT'D) 

See previous page for illustrations. 

Net E8c:h, Lola of 

l8mp M.S. 111- 100-
No. Bulb Volts Am.,. C.P. Ag. 1-9 99 499 

1850 T·3V. 5.0 .09 .25 13 $1.68 ~1.347 ~1.179 
18&4 T·3V. 28.0 .17 3.0 13 1.11 .685 .774 
1869 T·1'\!. 10.0 .014 .004 5 1.17 .938 .821 
1869 T·3V. 14.0 .27 2.0 13 .92 .738 .645 
1891 T·3V. 14.0 .24 2.0 13 .79 .832 .553 
1893 T·3V. 14.0 .33 2.0 13 .82 .653 .571 
1895 G-4'k 14.0 .27 2.0 20 .66 .526 .461 
2162 T·H'. 14.0 .10 .5 5 .90 .723 .633 
2182 T·1'\!. 14.0 .08 .30 5 .68 .543 .475 
2187 T·H'. 28.0 .04. .30 5 .68 .543 .475 

WIRE LEAD INDICATOR LAMPS (T-2 BULB) (AG. 35) 

Net Each, Lota 01 
Ulmp M.S. 

No. Votta Ampl. C.P. 1-9 111-99 100-499 

4ES 4 .04 .03 $1.29 $1.031 $0.902 
5ES 5 .04 .04 1.29 1.031 .902 
6ES 6 .04 .025 1.29 1.031 .902 
lUAS 10 .01 .001 1.83 1.302 1.139 
loes 10 .017 .01 1.36 1.085 .949 
10ES 10 .04 .07 1.09 .868 .760 
12ES 12 .04 .09 1.28 1.026 .897 
lacS 16 .017 .016 1.28 1.020 .893 
16ES 16 .04 .17 1.25 .999 .874 
18ES 18 .04 .14 1.25 .999 .874 
24CS 24 .017 .02 1.36 1.085 .949 
24ES 24 .04 .12 1.25 .999 .874 
28ES 28 .04 .25 1.25 .998 .873 
48ES 28 .04 .44 1.52 1.216 1.064 

WIRE LEAD PILOT LAMPS (T-2 BULB) (FIG. 36) 

Net Each, Loll 01 
l8mp M.S. 

No. Volls Amps C.P. 1-9 111-99 100-499 

6PS 6 .14 .12 $1.29 $1.031 $0.902 
12PS 12 .17 .35 1.25 .999 .874 
24PS 24 .073 .5 1.25 .999 .874 
28PS 28 .04 .29 1.25 .999 .874 
48PS 48 .053 .7 1.25 .999 .874 
60PS 60 .05 .73 1.57 1.260 1.102 
120PS 120 .025 .36 1.41 1.129 .986 
120PSI6 120 .052 1.43 1.41 1.129 .986 

NEON GLOW INDICATOR LAMPS 

Ext. Net Each, Lots of 
Clr- Res. 
cull (K- 100-

UlmpNo. Bulb Volts ohms) Ag. 1-9 111-99 499 

NE-2 (AlA) T·2 105-125 150 38 $0.50 $0.402 $0.352 
NE-2A {A2A) T·2 105·125 220 36 .50 .402 .352 
NE-2V A2B T-2 105·125 100 36 .50 .402 .352 
NE-2E A9AI T·2 105-125 100 36 .65 .517 .453 
NE-51 (B1A) T-3'/. 105-125 220 39 1.06 .851 .745 
NE-51HmA) T-3V. 105·125 27 39 1.06 .651 .745 
NE-2H I I T-2 105-125 30 36 .50 .402 .352 
NE-2D C7A T-2 105-125 100 40 2.90 2.317 2.027 
NE-2J IC9A) T-2 105-125 30 40 2.66 2.132 1.865 
NE-84 K1A5) T·2 105·125 30 41 .98 .788 .689 

NEON GLOW CIRCUIT COMPONENT LAMPS 

Net Each, Loll of 
Start. Nom. 
Volts Cur. 100-

UlmpNo. Bulb (DC) (mA) Fig. 1-9 111-99 4119 

NE-96 4ABI T·2 120-150 0.5 36 $4.56 $3.650 $3.194 
NE-68 SAC T-2 60-90 0.3 36 1.66 1.328 1.162 
NE"'1 SAG) T-2 64-80 0.3 38 1.91 1.531 1.339 
NE-76 SAG-A) T-2 68·76 0.4 36 3.25 2.602 2.276 
NE-83 SAH) T-2 60·100 5.0 36 1.53 1.227 1.073 
NE-86 5AJ) T-2 55-90 1.5 36 3.15 2:523 2.208 
NE-4 (BAB) T-2 60-90 0.3 42 4.91 3.931 3.440 

Net Each, Lots of 

Ulmp M.S. 111- 100-
No. Bulb Volts Amp. C.P. Fig. 1-9 99 499 

6832 T·l 5.0 .06 .05 2 $1.79 51.431 51.252 
6833 T·'!'. 5.0 .06 .05 1 1.86 1.490 1.304 
6838 T-l 28.0 .024 .15 3 2.33 1.863 1.630 
6839 T·l 28.0 .024 .15 4 2.45 1.964 1.718 
7152 T·l 5.0 .115 .15 2 1.55 1.241 1.085 
7327 T·1'\!. 28.0 .04 .34 8 1.05 .844 .738 
7328 T·H'. 6.0 .20 .6 8 1.22 .973 .852 
7344 T·l'!'. 10.0 .014 .004 8 1.22 .977 .855 
7382 T·l'¥. 14.0 .08 .30 8 1.33 1.064 .931 
7387 T-1 3/. 28.0 .04 .30 8 1.06 .847 .741 
7931 T·1 3/. 1.35 .06 .006 8 1.52 1.216 1.064 

6.Bmm 6.8mm a.3mm 0.27" 0.27" 0.33" 

n 

{~ ~tg~. {~ 
FIf·35 I I '/t.31 

MINIATURE BAVONET PILOT LAMPS (T2'k BULB) (FIG. 37) 

Net Each, Lots of 
Ulmp M.S. 
No. Voltl Am.,. C.P. 1-9 111-99 100-499 

6MB 6 .140 .12 51.97 $1.579 $1.382 
12MB 12 .170 .35 1.86 1.485 
24MB 24 .073 .50 1.86 1.485 
28MB 28 .040 .29 1.86 1.485 
48MB 48 .053 .70 1.94 1.555 
60MB 60 .050 .73 2.03 1.627 
90MB 90 .033 .37 1.86 1.485 

120MB 120 .025 .36 1.83 1.466 
12OMB/6 120 .052 1.43 1.90 1.524 

R';m[f03mm8'Im @~m iT L-L "9' 94 '03' n I U ~ l 4~gg,m 
FIg 31 FI, J, Fl. "" Fig ., ~ 

018~ 1J~1r 
~ I U I 4~gg,m 
,.q~ .. ~ ' ... --- u 
:~ ~"'~ii· 

, 57.2mm 
2.25" 

U 
S4.0mm 

2.15" 

1.299 
1.299 
1.299 
1.361 
1.423 
1.299 
1.283 
1.333 

FOR OUR COMPLETE CATALOG #207, CALL GTE MARKETING SERVICES, 
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INDICATOR CARTRIDGE LAMPS (T-2 BULB) (FIG. 50) 

Average Net Each, Lots of 
Lamp End 
No. Volts Amps. F.C. 1-9 10-99 10G-499 

901 4 .04 145 $2.84 $2.271 $1.987 
905 5 .04 225 2.84 2.271 1.987 
909 6 .04 160 2.84 2.271 1.987 
913 10 .01 - 2.84 2.271 1.987 
914 10 .017 10 2.84 2.271 1.987 
915 10 .04 540 2.84 2.271 1.987 
918 12 .04 550 2.84 2.271 1.987 
925 16 .017 75 2.84 2.271 1.987 
926 16 .04 750 .87 .694 .608 
930 18 .04 800 2.84 2.271 1.987 
933 24 .017 200 2.84 2.271 1.987 
934 24 .04 650 2.84 2.271 1.987 
938 28 .04 1500 2.84 2.271 1.987 
941 48 .04 3000 2.84 2.271 1.987 

SOCKETS FOR INDICATOR CARTRIDGE LAMPS (FIG. 51) 

Net Each, Lots of 

Part Overall 
MIg. 
Hole Term- lOG-

No. Length Dia. inals 1-9 10-99 499 

SMI 111;64" .375" Turret $5.17 $4.136 $3.619 
SMIA 111j64" .375" Solder 5.17 4.136 3.619 

PILOT CARTRIDGE LAMPS (T-2 BULB) (FIG. 52) 

Net Each, Lots of Fig. 50 

Lamp 
Avg. 
End 100- Fig. 52 

No. Volts Amps F.C. 1-9 10-99 499 

6PC 6 .8 550 $2.39 $1.911 $1.673 
12PC 12 2 2400 2.39 1.911 1.673 
24PC 24 1.7 3000 2.39 1.911 1.673 f 
28PC 48 1.1 1500 2.39 1.910 1.671 
48PC 48 2.5 1500 2.39 1.911 1.673 
60PC 60 3 1800 2.39 1.910 1.671 
120PC 120 3 1000 2.44 1.955 1.711 \ 

29.8mm 

SOCKETS FOR PILOT CARTRIDGE LAMPS (FIG. 53) 1.17" 

Net Each, Lots of 
MI~. 

Part Overall Hoe Term- lOG-

34.9mm 
'.as 

No. Length Dia. inals 1-9 10-99 499 

SM2 13/8" .375" Turret $5.17 $4,136 $3.619 
SM2A 13/8" .375" Solder 5.17 4.136 3.619 

Fig. 51 
LENses FOR ABOVE SOCKETS (FIG. 49) 

Lens No. 
Net Each, Lots of 

Lens Trans- Trans- Fig. 53 
Color parent lucenl 1-9 10-99 100-499 

Amber 30140 ,,,. $1.14 $0.912 SO.798 
Clear 30141 1.14 .912 .798 
Red 30142 30147 1.14 .912 .798 
Blue 30143 30148 1.14 .912 .798 
Green 30144 30149 1.14 .912 .798 
Yellow ..... 30145 1.14 .912 .798 
White ..... 30146 1.14 .912 .798 

ANNUNCIATOR LAMPS Ar-N:.::;D;....C:::;.;O;:;.;L;:;.;O~R..:..C.:;:A:..::P:....;S:::.....~ __ ~ ____ ---. 
Long life annunciator lamps are designed for use in elevator panels, pushbutton ~ -1 r- -1 
stations, indirect decorative lighting and general signalling applications where a 2~:g~"m 22.6mm 
relatively high candlepower miniature light source is necessary. A high degree of 0.89" 
light control is made possible by a self-contained aluminized reflector. Unique 
lighting and signalling effects are attainable using pyrex color caps shown in the 
chart. Ordering Data: For clear lamps, specify lamp number. For colored lamps, 
specify color as follows: 6RBIRed, etc. Caps are cemented to lamps when 
ordered in this manner. Caps may also be ordered separately. 

ANNUNCIATOR LAMPS (FIGS. 54 AND 55) 

Net Each, Lots of 

Lamp 100-
No. Base Volts Amps Watts 1-9 lG-99 499 

6RC Cando Screw 6 .14 .8 $2.99 $2.388 $2.090 
12RC Cand, Screw 12 .17 2 2.99 2.388 2.090 
24RC Cand, Screw 24 .073 1.7 2.99 2.388 2.090 
28RC Cando Screw 28 .04 1.1 2.99 2.388 2.090 
60RC Cando Screw 60 .050 3 2.99 2.388 2.090 
120RC Cand, Screw 120 .025 3 2.99 2.388 2.090 
6RB Min. Bay 6 .140 .8 2.99 2.388 2.090 
12RB Min. Bay 12 .17 2 2.99 2.388 2.090 
24RB Min. Bay 24 .073 1.7 2.99 2.388 2.090 
28RB Min, Bay 28 .04 1.1 2.99 2.388 2.090 
60RB Min, Bay 60 .05 3 2.99 2.388 2.090 
120RB Min. Bay 120 .025 3 2.99 2.388 2.090 

T 
30.0mm 

1.18" 

L 
Fig. 5' Fig. 55 

COLOR CAPS FOR ANNUNCIATOR LAMPS 

'Net Each, Lots of 
Cap Cap 

Color No. 1-9 lG-99 

Red 38071 $1.40 $1.116 
Yellow 38072 .65 .521 
White 38073 .65 .521 
Green 38074 .65 .521 
Blue 38075 ,65 .521 

FOR OUR COMPLETE CATALOG #207, CALL GTE MARKETING SERVICES, 
1-800-828-7280, IN NY STATE, 1-800-462-1075 

100-499 

sun 
.456 
.456 
.456 
.456 

2460 
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2460 LAMPS, LIGHTS, & INDICATORS 

SYLVANIA Miniature 
Lighting 

11:"1 .::1 GTE Products Corporation 
West Main Street, Dept. EM, Hillsboro, NH 03244 

UNIVERSAL PILOT LAMP HOUSING 
A variety of lens styfes, each available in a choice of colors, plus a standard socket volts. Dimensions: Lenses-Height, .38": diameter, .63". Socket-Front of 
(PIN 30099) provide a wide choice of configurations for virtually every application panel to end of terminals, .91": mounting hole, .75" dia. 
when used with T-2 slide base pilot lamps rated at 5, 6,12,24,28,48, 60 or 120 

FLAT TOP JEWELED TRANSPARENT FLUTED TRANSLUCENT 

Choo .. r:; e /' '. 

~ 0 your U ;I;"'~ lens & 
color" • 

ij 0 ij 0 ~ add a ] T-2 Pilot 
Lamp ••• 

~ ~ 
- ----" 

~ .- -j , ~ 
end UI t.Jr 10 11 Ineert ". Into 

" 
socket 

! ~ #30099 

~j'~ r I .1 
'-

SOCKET AND LENSES 

Net Each, Lots of Net Each, Lots of 

Part lDO-
No. Lens Type 1-9 1()'99 499 

30200 Flat Top Translucent-Red $1.11 $0.891 $0.180 
30212 Flat Top Translucent-Green 1.11 .891 .780 
30213 Flat Top Translucent-Blue 1.11 .891 .780 
30214 Flat Top Translucent-Yellow 1.11 .891 .780 
30100 Jeweled-Red 1.28 1.020 .893 
30102 Jeweled-Green 1.28 1.020 .893 
30103 Jeweled-Blue 1.28 1.020 .893 
30106 Jeweled-Amber 1.28 1.020 .893 
30110 Transparent-Red .73 .587 .514 
30112 Transparent-Green .73 .587 .514 
30113 Transparent-Blue .73 .587 .514 
30111 Transparent-Amber .73 .587 .514 

PILOT LAMP ASSEMBLIES 
Socket PIN 30152 plug round (.70"dia. x .4S"high) or square (.70" x .70" x .48" 
high) lens also uses T-2 slide base Pilot Lamps rated at 5, 6, 12, 24, 2S, 4S, 60 or 
120 voHs. Sockets can also be used without lens, with or without colored end cap 
covering end of bulb which extends .1S" beyond .09" socket flange. Dimensions: 
Socket-l.31" M.O.L.; mounting hoie-. 50" dia. 

LENSES 

Part 
No, Lens Type 1-9 10-99 

30114 Transparent-Yellow $0.73 $0.587 
30116 Transparent-Clear .73 .587 
30120 Fluted-Red .57 .456 
30122 Fluted-Green .57 .456 
30124 Fluted-Blue .57 .456 
30126 Fluted-Amber .57 .456 
30125 Fluted-Clear .57 .456 
30130 Dome Translucent-Red .57 .456 
30132 Dome Translucent-Green .57 .456 
30131 Dome Translucent-Yellow .57 .456 
30133 Dome Translucent-White .57 .456 

30099 Pilot Lamp Socket 2.66 2.128 

,t iT 
POLYPROPYLENE END CAPS' 

Ordering Number 
Ordering PYREX END CAPS# 

Round Square Cotor Number 
Color Lens Lens Ordering 

Red 38001 Color Number 
Red 30160 30170 Yellow 38002 
Clear 30161 30171 Whrte 38003 Red 38071 
Amber 30162 30172 Green 38004 Yellow 38072 
White 30163 30173 Blue 38005 White 38073 
Green 30164 30174 Orange 38007 Green 38074 
Blue 30165 30175 Blue 38075 

100-
499 

$0.514 
.514 
.399 
.399 
.399 
.399 
.399 
.399 
.399 
.399 
.399 

1.862 

*Polycarbonate end caps are press fit to the lamp; cannot be used with lamps #Pyrex end caps must be cemented to the lamp with a translucent silicon rubber 
rated over 1.1 watts. adhesive. 

PRICES FOR SOCKETS, LENSES AND END CAPS 

Net Each, Lots of Net Each, Lots of 

ee.crlptlon 1-9 1()'99 100.499 Description 1-9 

Pilot Lamp sockel PIN 30152 Sl.03 $0.825 $0.722 
Lenses (round or square) .49 .391 .342 

Pyrex end cap, red $1.40 
Polypropylene end caps .46 

PILOT LAMPS FOR ABOVE HOUSING AND ASSEMBLIES 

Rated 
Design Average 

Lemp Fit. M.S. Average End Life 
No, Votts Amps Walle ment C.D. Foot Candles (Hours) 1-9 

SSLB 5 .12 .6 C-2V 1,600 2,500 $1.63 
6PSB 6 .14 .S C-2F .12 500 20,000 1.73 
6SLB 6 .144 .6 C·2V 1,700 2,500 1.57 

12PSB 12 .17 2.0 C-2F .35 2,000 12,000 1.66 
24PSB 24 .073 1.7 C-2F .50 3,000 10,000 1.62 
28PSB 28 .04 1.1 C·2F .29 1,600 5,000 1.56 
48PSB 48 .053 2.5 C-7A .7 1,SOO 7,500 1.56 
60PSB 60 .05 3.0 C-7A .73 2,600 7,500 1.78 

120PSB 120 .025 3.0 CC-7A .36 1,200 10,000 1.67 

FOR OUR COMPLETE CATALOG #207, CALL GTE MARKETING SERVICES, 
1-800-828-7280, IN NY STATE, 1-800-462-1075 

1()'99 10()'499 

$1.116 $0.977 
.370 .324 

Net Each, Lots of 

10()' 
10-99 499 

$1.305 $1.142 
1.380 1.208 
1.260 1.102 
1.326 1.160 
1.295 1.133 
1.244 1.089 
1.244 1.089 
1.427 1.249 
1.337 1.170 

2460 
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2460 LAMPS, LIGHTS, & INDICATORS 

SYLVANIA Miniature 
Lighting 

I C'i .:::1 GTE Products Corporation 
West Main Street, Dept. EM, Hillsboro, NH 03244 

SINGLE SOCKET INDICATOR LAMP ASSEMBLIES 
Available sockets Include PIN 30153 (round flange) and PI1II30151 (rectangular 
flange). Sockets may be used with or without colored lens cap covenng end of 
bulb which extends .18" beyond .09" flange. Socket PiN 30153 (round flange) can 

also be used with round (.70"dia. x .48" high) or square (.70" x .70" x .48"high) 
lenses. Both sockets 1.14"' M.O.L. Mounting hole, .SO" dia. Sockets accept T-2 
lamps rated 4, 5, 6, 10, 12, 14, 16, 18,24,28 or 48 volts. 

Ende. 

~. , 
Indicator Lamp 

, 
PN/30151 PN/30153 With End Cap With Square lens With Round Lens 

PRICING 

Net Each, Lots of Net Each, Lots of 

Part 100- Part 100-
Number Description 1-9 10-99 499 Number Description 1-9 10-99 499 

30151 Socket. rectan~ular flange $0.79 $0.629 $0.550 
30153 Socket, round lange .81 .652 .570 

38075 End cap. Pyrex. blue $0.65 $0.521 $0.456 

30160 Lens, round. red .49 .391 .342 
38001 End cap, (*1. red .46 .370 .324 
38002 End cap. (*). yellow .46 .370 .324 
38003 End cap. ('*). white .46 .370 .324 

30161 Lens. round, clear .49 .391 .342 
30162 Lens. round, amber .49 .391 .342 
30163 Lens, round. white .49 .391 .342 

38004 End cap. (*). green .46 .370 .324 
38005 End cap. (*'). blue .46 .370 .324 
38007 End cap. (*1. orange .46 .370 .324 

30164 Lens, round. green .49 .391 .342 
30165 Lens. round. blue .49 .391 .342 

30170 Lens. square, red .49 .391 .342 
38071 End cap, Pyrex. red 1.40 1.116 .977 
38072 End cap, Pyrex, yellow .65 .521 .456 
38073 End cap, Pyrex. white .65 .521 .456 
38074 End cap, Pyrex, green .65 .521 .456 

30171 lens. square, clear .49 .391 .342 
30172 Lens, square. amber .49 .391 .342 
30173 Lens, square, whIte .49 .391 .342 
30174 Lens, square, green .49 .391 .342 
30175 Lens. square, blue .49 .391 .342 

*Polypopylene and caps are press !illo Ihe lamp: cannol be used with lamps rated Pyrex end caps must be cemented to the lamp with a translucent silicone rubber 
over 1.1 watts. adhesive. 

Ordering 
Number 

30180 
30182 
30183 
30184 
30185 

Ordering 
Number 

31351 
31352 
31353 

TWIN LIGHT INDICATOR LAMP ASSEMBLIES 
TWIN LIGHT LENSES 

Net Each, Lots of 

100-
Color 1-9 10-99 499 

Red $1.02 $0.812 $0.711 
Amber 1.02 .812 .711 
White 1.02 .812 .711 
Green 1.02 .812 .711 
Blue 1.02 .812 .711 

TWIN LIGHT SOCKETS 

Net Each, Lots of 

No. of 100-
Description Contacts 1-9 10-99 499 

Both sides common 2 $2.26 $1.807 $1.581 
One side common 3 2.26 1.807 1.581 
Individual contacls 4 2.26 1.807 1.581 

Complete A .. 'y_ 

Choose lens color 

~/hh 

liII 

Add T-2lamps 

ilnd insert 
into socket 

INDICATOR LAMPS FOR ABOVE ASSEMBLIES WILL BE FOUND ON FOLLOWING PAGE. 

FOR OUR COMP~ETE CATALOG #207, CALL GTE MARKETING SERVICES, 
1-800-828-7280, IN NY STATE, 1-800-462-1075 
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2460 LAMPS, LIGHTS, & INDICATORS 

SYLVANIA Miniature 
Lighting 

I C"I .:::1 GTE Products Corporation . 
West Main Street, Dept. EM, Hillsboro, NH 03244 

Lamp 
Number 

4ESB 
5ESB 
6ESB 

538 
10ASB 
lOCSB 
10ESB 
12ESB 
14FSB 
16CSB 
16ESB 
18ESB 
24CSB 
24ESB 
28ESB 
48ESB 

Choose end caps 

add T-2 lamps 

and insert Lamp into socket 

STRIP SOCKET ASSEMBLIES 

Strip socket assemblies may be used with or without end caps. Polypropylene 
caps are press fit to the lamp; cannot be used with lamps rated over 1.1 watts. 
Pyrex caps must be cemented to the lamp with a translucent silicone rubber 
adhesive. Strip socket assemblies are available with 2 thru 12 sockets on 1/2" or 
3/4" centers: common ground or individual contacts. Sockets accept T-2 lamps 
rated at 4.5.6.10.12. 14. 16. 18. 24, 28 or 48 volts. 

INDICATOR LAMP STRIP SOCKETS 

Ordering Number 

1/2" Centers %" Centers 
Number 

of Common Individual Common Individual 
Sockets Ground Contacts Ground Contacts 

2 31301 31311 31321 31337 
3 31302 31312 31322 31338 
4 31303 31313 31323 .. o. 
5 31304 31314 31324 31339 
6 31305 31315 31325 31333 
7 31306 31316 31326 31334 
8 31307 31317 31327 31341 
9 31308 31318 31328 31342 

10 31309 31319 31329 31343 
11 31310 . ... ... . .' .. 
12 31250 33250 31275 33275 

SOCKET STRIP PRICING 

Net Each, Lots of 

Number of 100-
Sockets 1-9 10-99 499 

2 $2,26 $1.807 $1.581 
3 3.37 2.694 2.357 
4 4,48 3.580 3.133 
5 5.58 4.466 3.908 
6 6,69 5.350 4.681 
7 7.79 6.236 5.456 
8 8.90 7.123 6.233 
9 10.01 8.009 7.008 

10 11.12 8.895 7.783 
11 12.22 9.779 8.557 
12 6.97 5.574 4.877 

INDICATOR LAMPS FOR SINGLE SOCKET, TWIN LIGHT AND STRIP SOCKET ASSEMBLIES 

Net Each, Lots of 
Design Rated 

Average End Average 100-
Volts Amperes Watts Filament M.S.C.D. Foot Candles Life (Hrs.) 1-9 10-99 499 

4.0 .040 .16 e·6 .03 200 10.000 $1.86 $1.487 $1.301 
5.0 .040 .20 e·6 .04 225 8,000 1.86 1.437 1.301 
6.0 .040 .24 e·2V .025 250 10,000 1.55 1.242 1.087 
6.0 .240 1.44 e·2V .24 2,000 5.000 1.68 1.347 1.179 

10.0 .010 .10 e·2F .001 50.000 2.04 1.628 1.425 
10.0 .017 .17 e·2V .01 60 20.000 1.85 1.476 1.292 
10.0 .040 .40 e·2V .07 450 10,000 1.27 1.015 .888 
12.0 .040 .48 e·2V .09 650 10,000 1.64 1.316 1.151 
14.0 .OBO 1.12 e·2F .50 4.000 500 1.76 1.412 1.235 
16.0 .017 .27 e·2F .016 80 15,000 1.82 1.454 1.272 
16.0 .040 .64 e·2F .17 800 7,500 1.62 1.295 1.133 
18.0 .040 .72 e·2F .14 850 5.000 1.72 1.379 1.20S 
24.0 .017 42 e·2F .02 100 15.000 1.S8 1.345 1.177 
24.0 .040 .96 e·2F .12 850 8,000 1.S2 1.295 1.133 
2B.0 .040 1.12 e·2F .25 1.500 6,000 1.S2 1.295 1.133 
4B.0 .040 1.92 ee·2F .44 3.000 5.000 1.81 1.452 1.270 

FOR OUR COMPLETE CATALOG #207, CALL GTE MARKETING SERVICES, 
1-800-828-7280, IN NY STATE, 1-800-462-1075 
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2460 LAMPS, LIGHTS, & INDICATORS 

iiI) Light Emitting Diodes 
r~1 Industrial Devices Inc. 
~ 260 Railroad Ave., Hackensack, New Jersey 07601 • (201) 489-8989 • FAX: 201-489-6911 

Panel Mounted LED Indicating Lights 
Snap fit in panel 3990A 5110F 

LED Elec. 
Model Hole Color(s) Conn. 
3990A ~2 R,G,Y 24AWG 
5100H % R,G,Y,R/G 24AWG 
5102H Y4 R,A,G 24AWG 
5101H % R,G,Y Sq Pin 
5110F %2 R,G,Y 26AWG 
5111F %2 R,G,Y Sq Pin 
5120F Twst R,G,Y 26AWG 
5200F K6 R,G,Y 26AWG 
5210F U6 R,G,Y 26AWG 
5400A X6 R,G,Y 24AWG 
5500Y %2 R,G,Y Sq Pin 
5502Y %2 R,A,Y Sq Pin 

ACTUAL SIZE 

PC Board Mounted LED Assembly Blocks 
Mount directly to PC board 

Model 
5300E 
5300H 
5302H 
5390E 
5390H 
5390H 
5306H 
5307H 
5310F 
5340H 
5350T 
5370T 
5360F 
5380E 
5380H 
5381E 
5381H 
561 OR 

LED Color 
R,G,Y 

R,G,Y,R/G 
R,G,A 
R,G,Y 
R,G,Y 
R,G,A 
R,G,Y 
R,G,Y 
R,G,Y 
R,G,Y 
R,G,Y 
R,G,Y 

R, G, Y Quad 
R,G,Y 
R,G,Y 
R,G,Y 
R,G,Y 
R,G,Y 

5300E-5300H 
5302H 

5350T 

5370T 

II 

5306H 

5360F 

LED Clip and Lenses 
4304MC is quick mounting clip to fit %" 
hole for T-1 % LEOs. 4311 is round %" 
Fresnel antistatic lens, 4321 is square. 
4331 is round lh4/1 antistatic miniature 
lens for T-1 LED. 4341 is 9mm (23/64" 
antistatic lens with diffusing rings. 4350 
is Kt wide angle snap in lens for T-1 
LEOs. 

4304MC 4311-4321 

MOU. N"NG "1LE: : 251(4) DIA ,~ - . 
PANEL MAX 

.25" ",. ~ 

1 t 
I I 
D 

Surface Mount LED 
Ii! 

Model No. Color LED Model No. 

6200T1 Red 4307T1 6202T1-5V 
6200T5 Green 4307T5 6202T3-5V 
6200T7 Yellow 430m 6202T5-5V 

Designated ,he model 6200 series, these 
6200T1LC Red 4300T1LC 6202T1-5VLC 

devices position the LED for easy visibility, 
6200T5LC Green 43005LC 6202T3-5VLC 

particularly in applications where boards are 
6200T7LC Yellow 4300T7LC 6202T5-5VLC 

mounted in parallel close to one another. 

5307H 

5380E-5380H 

4331 

Color LED 

Red 4302T1-5V 
Amber 4302T3-5V 
Green 4302T5-5V 
Red 4302T1-5VLC 
Amber 4302T3-5VLC 
Green 4302T5-5VLC 

8-1158 For manufacturerS' sales offices, see yellow pages 

5381 E-5381 H 

4341 

2460 

5340H 

5610R 

ACTUAL SIZE 

4350 

CALL 
FOR 
FREE 
CATALOG 

, 
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2460 LAMPS, LIGHTS, & INOICATORS 2460 II) Solid State LED Lamps 
FJI Industrial Oevices Inc. "'I 260 Railroad Ave., Hackensack, New Jersey 07601 • (201) 489-8989 • FAX: 201-489-6911 

----------------~--~----~-~------------~----------
A wide variety of top-quality LEOs in a variety of sizes and 
package styles. 
• All 101 LEOs provide bright, unmistakable indication SUPER

BRITE LEOs are GaAsP on GaP for red and yellow, EXTRA
SUPER-BRITE (series) are ultra bright LEOs utilizing GaA1As 
construction for red, GaAsP on GaP for amber, and high
efficiency GaP for yellow and green. 

• New "Le" LEOs are high efficiency types available in red 

4304S1, 
S5,S7 

430711, 
15,17 

4300E1NF 

4306Rl, 
R5,R7 

SPECIFICATIONS 

4300Hl, 
H1LC, 
H7LC 

4301Hl/l 
4301H5/5 

/' 

and. yellow, ~equire only 2 mA, ideal for battery-operated 
devices and limited-current power supplies. 

• -5V LEOs ~ave a curre~t-limiting resistor on the chip, are 
TTL compatible - require no external current-limiting re
sistors. 

• IDI LEOs are available as components, and also in a variety 
of panel-mounted and printed circuit-board mounted as
semblies . 

4301H1/5 4302Fl-5V 4308F 

4308H 4310H1 

~~ 't~k~7ffA~~h~ hf~' / _a /.~~: 
.til: ..... ;01: -~ CcI CO' '. Co:» <:t ,.;, Cti ~ ~ ~ 3 'II ~t9 ~/;9 " ~ ~ ~...... ~_::t. ~-. fI ~q.' t#~ 

U ,:.1 8 j ~ 15 ! § ~ !!JI j@J SJ ; ~K . Q 8: ~~ l .Ii .I I il II / It , If lil Ii : 'iicltlli If 
COLOR DEG. rncd rncd rnA V V rnA A V nrn rnW 

R D R 70 0.5 2 20 1.7 2.2 100 1.0 5 660 105 
R D R 125 0.5 1.0 20 1.6 2.0 50 1.0 3 655 100 
R D R 50 1.0 1.8 2 1.8 2.2 7 .007 5 635 27 

Y D Y 50 1.0 1.8 2 1.9 2.7 7 .007 5 583 24 
R D R 80 0.5 1.6 20 1.7 2.2 100 1.0 5 670 180 
R D R 50 1.2 2.0 2 1.8 2.2 7 .007 5 635 27 
Y D Y 50 1.2 1.8 2 1.9 2.7 7 .007 5 583 24 

R D R 70 0.4 0.8 2 1.8 2.2 7 .007 5 635 27 
Y D Y 70 0.4 0.8 2 1.9 2.7 7 .007 5 583 24 

RIG D CLR - R-0.6 R-l.8 10 2.2 2.8 25 .06 - R-697 115 
G-0.6 G-1.8 G-565 

R D R 60 0.8 1.5 13 5 7.5 20 - 3 655 -
R D R 90 1.5 4.0 10 5 7.5 15 - 5 635 -
A D A 90 1.5 4.0 10 5 7.5 15 - 5 583 -
G D G 90 1.5 4.0 12 5 7.5 15 - 5 565 -
R D R 80 1.0 2.4 9.6 5 6 13 - 5 635 -
R 0 R 90 1.5 2.5 10 2.0 3.0 30 1.0 5 635 120 
G 0 G 90 2.0 5.0 20 2.2 3.0 30 .09 5 562 120 

Y 0 Y 90 1.5 3.0 20 2.1 3.0 30 1.0 5 585 120 
R 0 R 65 3.0 10 20 2.0 3.0 35 1.0 5 635 120 
G 0 G 75 3.0 12 20 2.2 3.0 30 .09 5 562 120 
Y 0 Y 65 2.5 11 20 2.1 3.0 35 1.0 5 585 120 
R D R 50 2.0 4.0 10 2.0 3.0 35 1.0 5 630 105 

G 0 G 50 .5 3.0 10 2.2 3.0 30 .09 5 562 180 
Y 0 A 50 1.5 3.0 10 2.1 3.0 35 1.0 5 585 105 
R N R 28 17 40 20 2.0 3.0 35 1.0 5 635 120 
G N G 35 12 25 20 2.3 3.0 30 .09 5 562 120 
Y N Y 28 10 45 20 2.1 3.0 35 1.0 5 585 120 

R 0 R 100 2.5 5.0 25 2.1 3.0 30 .09 5 635 135 
G 0 G 100 1.5 2.5 25 2.3 3.0 30 .09 5 565 135 
Y D Y 100 3.0 5.0 20 2.2 3.0 20 .06 5 583 85 
R 0 R 80 1.0 3.0 10 2.2 3.0 30 .06 5 635 120 
G 0 G 70 1.0 3.0 10 2.3 3.0 30 .06 5 565 120 

Y 0 Y 90 1.0 3.0 10 2.2 3.0 20 .06 5 583 120 
R N CLR 20 80 160 20 1.7 2.0 50 .3 4 660 100 
G N CLR 20 50 80 20 2.1 2.5 50 .1 4 555 125 
Y N CLR 20 80 160 20 2.1 2.5 50 .1 4 570 125 . COLOR CODE. A - AMBER, CLR - CLEAR, G - GREEN, R - RED, Y - YELLOW, D - DIFFUSED, N - NON-DIFFUSED 

CALL FOR FREE CATALOG 

EEM1989 For manufacturers' sales offices, see yellow pages 

mW/'C P.!,". rnA rnA MODEL NO. 

1.14 25 - - 4300El NF 
- 100 - - 4300Fl 
- 4 - - 4300F1LC 

- 4 - - 4300F7LC 
2.0 30 - - 4300Hl 
- 4 - - 4300H1LC 
- 4 - - 4300H71C 

- 4 - - 4300T1LC 
- 4 - - 4300T71C 

1.5 100 - - 4301Hl/5 

- - 13 20 4302Fl-5V 
- - 10 15 4302Hl-5V 

- - 10 15 4302H3-5V 
- - 12 13 4302H5-5V 
- - 9.6 15 4302Tl-5V 
- 45 - - 4303Fl 
- 20 - - 4303F5 

- 45 - - 4303F7 
1.14 45 - - 4304Hl 

- 20 - - 4304H5 
1.14 45 - - 4304H7 
1.14 45 - - 4304S1 

- 20 - - 4304S5 
1.14 45 - - 4304S7 
- 45 - - 4305Hl 
- 20 - - 4305H5 
- 45 - - 4305H7 

- 17 - - 4306Rl 
- 18 - - 4306R5 
- 17 - - 4306R7 
- 11 - - 4307Tl 
- 18 - - 4307T5 

- 15 - - 4307T7 
- 50 - - 4308Hl 
- 50 - - 4308H5 
- 40 - - 4308H7 

8-11'59 



2460 LAMPS, LIGHTS, & INDICATORS 2460 6..,. '0'""", ",,',,' ,"~elampable Indicator Lights 
260 Railroad Ave., Hackensack, New Jersey 07601 • (201) 489-8989 • FAX: 201-489-6911 

------------~------~------~------~----------------------------------
101 supplies a complete series of relampable incandescent 
lights. They use the ultra-reliable T-13f4 and T-2 wedge and 
slide base lamps shown at the bottom of this page. The lamps 
are replaceable by removing the lens cap and pulling the lamp 

Lamp Type 
T·2 T·2 Lens Lens Mntg Termi-

from the socket. New lamps press into place with little effort. 
For complete specilications and dimensions call or write for 
the new 101 technical data catalog. 

Lamp Type 
Mtg T·2 T·2 Lens Lens Mntg Termi-Mtg 

Model Hole T·13/4 Pilot Indclr Style Color Type nal Model Hole T·13f4 Pilot Indctr Style Color Type nal 
4610 3fe/l X RF RCAWGBY Spdnut Solder 4142 ~l' X RF See caps PIC Pin 
4611 3fe/l X RF RCAWGBY Spdnut Solder 4144 U/I X RF See caps PIC Pin .6 
4100 Xl' X RF See caps Twist 22AWG 4150 Spcl X RF See caps Hook Solder 
4104 ~t X RF See caps Twist 20AWG 4151 Spcl X RF RCAWGB~ Snap Solder 
4110 ~6/1 X RF See caps Rivet Solder 2802 lJ{6/1 X RD RCAWGBY 11/16-27 aD 
4111 Xl' X RF See caps Rivet Solder 2803 lJ{l' X RF RCAWGBY 11/16-27 aD 
4112 X6/1 X RF See caps Opt Solder 3040 '/2/1 X SF RCAWGBY Spdnt aD 
4113 ~l' X RF See caps Opt Solder 3062 '/2/1 X SF RCAWGBY 2Spdnt aD 
4120 ~6" X RF See caps Tab 3001 V2" X RF See caps Spdnt aD 
4130 Spcl X RF See caps PIC PIC 3002 V2/1 X RF See caps Spdnt aD 
4135 Spcl X RF See caps PIC PIC 3062 V2/1 X RF See caps Spdnl aD 
4136 Spcl X RF See caps PIC PIC 301- Cap >1.5W >1.5W Poly RAWGBY Snap 
4140 ~l' X RF See caps PIC Pin 320- Cap <1.5W <1.5W Pyrex RWGBY Push 
4141 ~l' X RF See caps PIC Pin 

RF - Round Flat, RD - Round Dome, SF Square Flat, R - Red, C - Clear, A - Amber, G - Green, B - Blue, Y - Yellow, QD QUIck DIsconnect. 

Codes 

II 
3001 3062 CAPS 

INCANDESCENT LAMPS 
T·2 T·2 

Lamp Design Design T·2 Indi· Lamp Design Design T·2 Indi· 
# Volts Amps T·13/4 Pilot cator # Volts Amps T·13f4 Pilot cator 

11 2.5 0.200 X 10ASB 10.0 0.009. X 
4ESB 4.0 0.035 X 10CSB 10.0 0.015 X 
56 5.0 0.115 X 10ESB 10.0 0.035 X 
5SLB 5.0 0.120 X 12ESB 12.0 0.035 X 
5ESB 5.0 0.035 X 12PSB 12.0 0.170 X 
79 6.0 0.200 X 18 14.0 0.040 X 
6PSB 6.0 0.140 X 73 14.0 0.080 X 
6SLB 6.0 0.120 X 37 14.0 0.090 X 
51 B 6.0 0.250 X 74 14.0 0.100 X 
6ESB 6.0 0.035 X 70 14.0 0.150 X 
84 6.3 0.040 X 14FSB 14.0 0.080 X 
16 6.3 0.150 X 16CSB 16.0 0.Q15 X 
86 6.3 0.200 X 

8-1160 For manufacturers' sales offices, see yellow pages 

Lamp 
# 

16ESB 
18ESB 
24CSB 
24ESB 
85 
17 
28PSB 
28ESB 
4BESB 
4BPSB 
60PSB 

4112 

3040 

CALL FOR 
FREE CATALOG 

Design Design T·2 
Volts Amps T·13/c Pilot 
16.0 0.035 
18.0 0.035 
24.0 0.015 
24.0 0.035 
28.0 0.040 X 
28.0 0.060 X 
28.0 0.040 X 
28.0 0.035 
48.0 0.035 
48.0 0.053 X 
60.0 0.050 X 

120PSB 120.0 0.025 X 

T·2 
Indl· 
cator 

X 
X 
X 
X 

X 
X 
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2460 LAMPS, LIGHTS, & INDICATORS 2460 

4~ Non-Relampable Lights 
Industrial Devices Inc. 
260 Railroad Ave., Hackensack, New Jersey 07601 • (201) 489-8989 • FAX: 201-489-6911 

101 nonrelampable indicator lights are available in a wide 
variety of models and styles. When properly specified, these 
lamps will outlast the life of the products they are installed 

Model Mtg Neon Incan LED Lens Lens Mntg Trmnl 
# Hole Vac Volts Volts Type Color Type (Std) 

10300 '/2" 125/250 RLD RAWG Snap 22AWG 
103000 1/2" 6/12128 RLD RAWG Snap 00 
10900 Y2" 1251250 RLD RAWG Snap 22AWG 
1050A 112" 125/250 RD RCAWGB Snap 22AWG 
10500A 1/2" 6/12128 RD RAWGB Snap 00 
1090A Y2" 125/250 RD RCAWGB Snap 22AWG 
1050C 112" 1251250 RF RCAWG Snap 22AWG 
1050aC Y2" 6/12128 RF RAWG Snap 00 
1090C 1/2" 125/250 RF RCAWG Snap 22 AWG 
1050N '12" 125/250 SOF RCAWG Snap 22AWG 
10500N '/2" 6/12128 SOF RAWG Snap 00 
1090N Y2" 125/250 SOF RCAWG Snap 22AWG 
1091M Y2" 6/12/24 RD RGY Snap 22AWG 
10910M 1/2" 6/12/24 RD RGW Snap 00 
2620K 7/8" 1251250 RLD RAWG Spdnt 22AWG 
2620QK 7/8" 125/250 RLD RAWG Spdnt 00 
2620T 7/8/1 1251250 RC RAG Spdnt 22AWG 
2650T 7/8" 125/250 Flasher RC RA Spdnt 22AWG 
2110A ~,/' 125/250 RLD RCAWGB Spdnt 22AWG 
21100A ~6" 125/250 RLD RCAWGB Spdnt 00 
2195A ~t/' 6/12128 RLD RAWGB Spdnt 22AWG 
2120A 'K6" 125 RLD RAW Spdnt 22AWG 
2150A X';, 125 RF RCAWGB Spdnt 22AWG 
21500A ~t!1 125 RF RCAWGB Spdnt 00 

1030QO 

1050QC 

I 
1091M 

2620T 2650T 

in. For complete specifications and dimensions, ask for the 
101 catalog. 

Model Mtg Neon Incan LED Lens Lens Mntg Trmnl 
# Hole Vac Volls Volts Type Color Type (Std) 

2194A Xl' 6/12/28 RF RAWGB Spdnt 22AWG 
2191L Xl' 6/12124 RF RGY Spdnt 22AWG 
2191QL "l' 12/24 RF RGY Spdnt 00 
2191U 'Kl' 6/12/24 RD RGY Spdnt 22AWG 
21910U XI' 12124 RD RGY Spdnl 00 
29900 'Kl' 6/12/28 RC RAWGB Spdnt 22AWG 
2990P 1/2" 6/12/28 RFL RAWGB Snap 22AWG 
4700A 'K6" 125 RLD RAWG Spel 22AWG 
2330D Reet 125 Reet RAWG Snap 22AWG 
233000 Reet 125 Rect RAWG Snap 00 
239000 Reet 28 Reet RAWG Snap 00 
36200 Reet 125 Reet RAWG Snap 22AWG 
362000 Reet 125 Reet RAWG Snap 00 
5900K X," SO 125 SOFL RAG Snap 22AWG 
5991K XI' SO 12124 SOFL RGY Snap 22AWG 
6010M 3fa" 125 Vae RD RAG 3/8-24 22AWG 
6011M '!a" 250 Vae RD RAG 3/8-24 22 AWG 
6091M 3fa" 12/24 RD RGY 3/8-24 22AWG 

NOTES: 
RlD = Round low Dome, RF = Round Flat, RD = Round Dome, SQF = 
Square Flat, RC = Round Cone, RFL = Round Flat Surface, Rect = Rec-
tangular, SQFL = Square Flat Surface, R = Red, C = Clear, A = 
Amber, W = White, G = Green, Y = Yellow, B = Blue, QD = Quick 
Disconnect, Spdnt = Speed Nut. 

1050A,109OA 

2110A,2195A 

1050QA 

1050QN 

2620QK 

2110QA 

CALL 
FOR 
FREE 
CATALOG 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1161 



2460 LAMPS, LIGHTS, & INDICATORS 2460 

Non-Relampable Lights 6'9' 'od""", D",,,, 'k 
260 Railroad Ave., Hackensack, New Jersey 07601 • (201) 489-8989 • FAX: 201-489-6911 

--------------------~------~----~--~--------------------------------

CUSTOM PRODUCTS 
In addition to the standard products briefly described on the 
preceding pages, 101 supplies custom products as shown be
low: A. 18 lamp bus module; B. Assembly for diesel auto; C. 
Neon lamp for vaporizer; D. Custom lamps for solenoid oper
ated hydraulic system; E. Automotive instrument lens clusters; 
F. Wire harness for auto vanity mirror; G. Lamp cluster for 
bowling scorer; H. Special imprinted lamps and clusters and A 
harnesses. 

8·1162 For manufacturers' sales offices, see yellow pages 

CALL 
FOR 
FREE 
CATALOG 
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JKL: The Industrys Most Comprehensive 
Source For Lamps & Lighting Accessories 

JKL Components Corporation is 
at the forefront of new product 
innovation, providing thoughtfully
engineered solutions to the 
changing needs of the dynamic 
industries it serves. 

JKL offers the broadest selec
tion of standards in the industry, 
available for delivery from stock. 
That's why we say, if it lights and 
you need it, we have it. More 
important, you can have it faster
with assured quality-at the right 
price. Call today and make us 
prove it! 

WORLD'S SMALLEST FWORESCENT LAMP 
Only .250" (6.5mm) in diameter, and available in 
2",4" and 8" standard lengths, this unique line is 
offered ina variety of colors, and provides a 
minimum of 20,000 hours operating life. A new, 
narrow spectrum RBG series is also available, as 
well as the Ultra-Violet Line in diameters as small 
as 3/8" (9.5mm). 

JKL NEO-WEDGEN PCB LAMP SYSTEM 

This patented design allows direct mounting of 
lamp assemblies to a PC board with a quarter 
turn twist, reducing labor costs and eliminating 
all secondary assembly operations. It is also 
available in a double-contact version for single 
sided boards that assures electrical contact 
whether lamp is pointing top or bottom, as 
well as a new gas filled line guaranteed for 
2500 hours lamp life. 

HIGH PRODUCTION TAPE & REEL LAMPS 

This revolutionary concept permits utilization of 
leaded lamps with automatic insertion equipment, 
providing a practical and cost-effective solution to 
the problems of manual lamp insertion in what is 
otherwise an automatic operation. Available in 
high volume quantities on special order, to 
exacting customer specifications. Compatible with 
most auto-insertion systems. Consult factory. 

CALL TOLL FREE: (800) 421-7244 
(In California, call (818) 896-0019) 

SALES AND ENGINEERING REPRESENTATIVES 
AVAILABLE NATION-WIDE FOR PERSONAL 
CONSULTATION & EVALUATION 

WiVL COMPONENTS 
~ CORPORATION 

EEM 1989 

13343 Paxton Street, Pacoima. California 91331 
TeleFax: (818) 897-3056. TELEX: 910-496-1504 

For manufacturers' sales offices, see yellow pages 8·1163 



2460 LAMPS, LIGHTS, & INDICATORS 

~LRMB INDUSTRIES, INC. 
P.O. Box 25110, Portland, Oregon 97225 • 503/297-8878 • FAX: 503/297-8879 

2460 

m[JMOLVlNO 
,~~COMHTI 

Switches, Switches/Indicator Lights, Indicator Lights, AC Receptacles 

A5, A6, A7 

85,86,87 

AS, A6, A7 SERIES 
Rating: 120/240 Volts AC 

6,12,24 Volts DC 
Temp: 105C 
Colors: Red, Green, Amber. 

Others available on request. 

85, 86, 87 SERIES 
Rating: 120/240 Volts AC 

6,12,24 Volts DC 
Temp: 105C 
Colors: Red, Green, Amber. 

Others available on request. 

ALL DIMENSIONS IN MILLIMETERS 

Additional Switches and AC Receptacles from 

~LRMB INDUSTRIES, INC. 

PLEASE SEE SECTION 5100 FOR 
ADDITIONAL LAMB/MOLVENO COMETTI PRODUCTS. 

8·1164 For manufacturers' sales offices, see yellow pages 

SWITCHES 

TOGGLES 
TINY TOGGLES 
TINY SLIDES 
DIPS 
PIANO DIPS 
INSERTA8LE DIPS 
MINIATURE 
DIP ROTARIES 
KEY SWITCHES 
PUSH 8UTTONS 

AC RECEPTACLES 

1iU @ ~ @ ® ~ ® IK~~~I @ 

NC-174 6A 125V 
NC-180 15A 125V 
NC-176 10A 250V 
NC-176 15A 250V 
NC-186 15A 250V 

EEM 1989 



2460 LAMPS, LIGHTS, & INDICATORS 2460 

Qj D 
~ ~ LENS END 

OTELEPHONE SLIDE ;~~-A~ TYPESe W 
STANDARD 

VOLTAGE TYPES I P ------ ----?"'LJ A ~~- WEDGE SCREW o THIN LINE TYPES ~. __ ~~___ BASE BASE 

CARTRIDGE TYPES j,J ~ICR~ MINIATURES 

BI-PIN 0 ~ 
BASE SUBMINIATURES 

<~= 

AUTO LAMPS 

APPLICA TIONS: 

NEONS 

C_---1'h--
ALL GLASS 

INTEGRAL BI-PINS 

Aerospace, Visual Communications, Automotive, Telephone, 
Lighted SWitches/Keyboards, Card Readers, Appliances, Backlighting, PC Boards. 

r 

Full Range of Voltages: 1.5 to 120.0 Volts. 
All Military and ANSI Standards Apply. 

Complete Economy Line for Commercial Applications. 

1.25 
±.25 
TYP. 

- .75 MAX --
r-' R~~. I R~. -1. t 

'= i?~~1rJXt'i.,71J/":~:'~~J)-·· -.~. 
.125 
MAX 

The Edgewedge™ - Available in Multi-Filament for Series/Parallel Connections. 

Applications: Edge and/or Wedge Lighting, LCD Displays. 

LAMPTRONIX CO., LTD. 
When Quality Is Preferred 

81 N. WILLIAMS ST. • CRYSTAL LAKE, IL 60014 U.S.A. • 815/455-0400 
FAX 815/455-7916 

DESIGNERS-MANUFACTURERS-DISTRIBUTORS 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1165 



2460 LAMPS, LIGHTS, & INDICATORS 2460 

\i/dea Instrument Design Engineering Associates, Inc. 
1300 Pioneer Street, Suite B, Brea, CA 92621 
213 1 697-IDEA Fax: 213/690-1352 

'6' (697-4332) 

QUALITY PRODUCTS are based on QUALITY PARTS 
'IDEA' = LED 

IDEA is a specialty company dealing exclusively in LEOs and LED-based compo
nents. If you need an LED, we either have it or will work with you to supply you with 
a product that will satisfy your need. The listing below is intended to show you 
some of the "IDEAs" we can provide! 

LED Sizes: 
T 5/8 (1.6 mm Dia.) - 0580 Series 
T 1 (3 mm Dia) - 2151, 2152, 2252 

2351, 2352 Series 
T 13/4 (5 mm Dia.) - 4153, 4251,4351, 

4381, 4451, 4491 Series 
2 x 4 mm Rect. - 6052, 6055 Series 
2 x 5 mm Rect. - 6151,6152,6161, 

6162, 6361 Series 
1.8 x 5.3 mm Rect. - 6251,6252 Series 
1 .3 x 6.1 mm Rect. - 6352 Series 
2.4 x 7.1 mm Rect. - 6451 Series 
2.4 x 4.8 mm Rect. - 6551, 6552, 6553 

Series 
2.5 x 5 mm Rect. - 6651,6661,6663 

Series 
1 x 5 mm Rect. - 6751,6761,6762 

Series 
1 x 4.8 mm Rect. - 6772 Series 
4 x 7 mm Rect. - 6791 Series 
1.4 x 4 mm Rect. - 6852 Series 

Other Shapes: 
Tower Type - 7951 Series 
Triangular - 8153, 8252, 

8352,8451 Series 
5 mm Square - 7151, 7161 

Series 
3mm Square - 7351 Series 
Twin Squares - 7552 Series 

Other Styles: 
Bi-Polar, Bi-color - 9251 , 

9451,9551,9553 
9661,9663 series 

Flashing - 0231,0451,0651 
Series 

"Large" Lamps - 5361, B-40 
Series 

BarGraph and Bar Module
B-10, B-20, B-30 Series 

Legend Lamps - 0251 Series 

Resins: 
"0" - Color Diffused 
"W" - White Diffused 
"T" - Color Transparent 
"C" - Water Clear 

Colors: 
"R" - Red, 655 nm. 
"H" - Red, 697 nm. 
"I" - Red/Orange, 635 
nm. 
"G" - Green, 565 nm. 
"Y" - Yellow, 585 nm. 
"E" - Orange, 635 nm. 
"Pt - Amber, 600 nm. 
"S", "V", "U" and 

others - super-and ultra
bright 

IDEA produces a profusion of LED holders, including single units and arrays. 

Right Angle Holders: 
T 1 and T 13/4-G60B, G61 B, 
G62B,G63B,G64B,G65B,G66B, 
G67B, G68B Series 

"Snap-in" Panel Mounts: 
G70B, G71 B Series 

Our catalog shows 17 different styles of arrays, each holding 
as few as 2 LEOs and as many as 12 LEOs. With any color 
LEO in any position, we call these our standard line. In 
addition, we have produced, and continue to produce, special 
holders designed for special applications. 

10 0 DOD 01 

8·1166 For manufacturers' sales offices, see yellow pages EEM 1989 



FEATURES: DIRECTLY REPLACE STANDARD INCANDESCENTS • LONG LIFE 100,000 HRS (1 0 YRS 
PLUS AVE). SOLID-STATE. HIGH SHOCK/VIBRATION RESISTANCE. BUILT-IN CURRENT LIMITING 
RESISTOR FOR DIRECT APPLICATIONS 0 F AC OR DC VOLTAGES. • HIGH INTENSITY 
ILLUMINATION. CHOICE OF 5 COLORS. LOW CURRENT. POWER SAVINGS 100 TO 500% & MORE. 
WIDE ANGLE CLEAR ILLUMINATORS FOR LIGHTED PUSH-BUTTON SWITCHES OR 
ANNUNCIATORS.. IDEAL FOR PILOT LAMPS, PANEL INDICATORS ETC • AVAILABLE 
VOLTAGES FROM 2V TO 120V AC OR DC 
CONTENTS: 

2 CHIP T1 SUB-MIDGET LED 
4 CHIP T1 SUB-MIDGET LED 
T1 % MIDGET FLANGE LED 
T1 % MIDGET GROOVE LED 
T1 % MIDGET SCREW LED 
T1 % SUB. MIN. WEDGE LED 
T1 % BIPIN LED 
T1 % WIRE TERMINAL LED 
T3~ MINIATURE BAYONET LED 
T3~ MIN. BAY. CLUSTER LED 
CANDELABRA CLUSTER LED 
TELEPHONE SLIDE LEOS 
2-PIN CARTRIDGE LEOS 
SOCKETS, LAMPHOLDERS, LENS CAPS 

ORDERING: (SEE SAMPLE PART NO. BELOW) 

WHEN PLACING ORDERS OR REQUESTING SAMPLES, 
PLEASE INDICATE INCANDESCENT NO. # BEING REPLACED. 
ALL LEOS AVAILABLE WITH FULL BURN-IN TO MIL 
STANDARDS OR YOUR SPECIFICATIONS. 

PART NO., 

BRIGHTNESS CODE 
6=ULTRA HI·RELIAB. 
6C=UlTRA COMMERCIAL 
COMPARABLE TO 0.3 
MSCP INCANDESCENT 

VOLTS/CURRENT mA 
4VI,6VI, 12VI, EXT. RESIS. RQO. 
5V/60, 12V/40, 14V/40, 24V/20, 
28V/20, 36V/20, 48V115, 60VI12 
120V Ac/ 8 ETC 
OTHER VOLTAGES AVAILABE 

CONTACT FACTORY 

LEDTRONICS, INC. 4009 PACIFIC COAST HWY., TORRANCE, CA 90505 
(213) 549-9995 FAX '(213) 549-4820 TELEX 4945454 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1167 
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REPLACES INCAND.#: 6839, 8022, 714,682,685,718,7240,7241,32,7880,7683,7714,7715, 8099, 7839, 

a3
~.' 

CII5£ il5iii"i 
~.o. .:iI"MQ:': 
J.liIiiii '"\ ~ 

tENTEIIJ 
[IINTIICT 

T1(3MM) SUB·MIDGET 
FlANGE LED, DUAL CHIP 

MODEL: F122 
CENTER CONTACT: P=ANODE+(CASE-) 
N=CATH.-(CASE+) 
NR=NO RESISTOR 

LENS TYPE: C=CLEAR LENS 

MODEL: BP122 
LEAD CENTERS:LC05=O.050· 
LC10=O.lO· 

1~
'''· .. ' :;l.lmlll 

d ~1I:r: .. --+ 
[+) !!illiR /.!.' 2SD~ 
Qr LIINIi LO • 
fO,.IINIlOE ~ 

j .OS"TYP 
'Lt' 

LCOS=O.DSO··C1R5 

LED COLORS: R=RED, O=ORANGE, Y=AMBER YELLOW, L Y=lIME YelLOW, G=STD GREEN, PG=PURE GREEN 
BRIGHTNESS CODE:5=ULTRA BRIGHT ALL COLORS/6=H1-ULTRA RED ONLY 

LtlO:D.10"[lU 

VOLTS/mAMPS,TYP: 2Vf,4Vf, 3V140, SV/30, 1 2VIl 5, 14V1l5, 24V110, 28V/8 
(OTHER VOLTAGES & LOWER mAMPS AVAILA8LE.) 

T1(3MM) BI·PIN LED 
DUAL CHIP,16O° 

REPLACES INCAND.#: SAME AS 2-CHIP(SEE ABOVE) 

T1 (3MM) 4·CHIP 
SUB·MIDGET FLANGE 

LED,160° 

MODEl: F124 MODEL: BP124 1 r ;lt~:o, 
CENTER CONTACT: P=ANODE+(CASE-) LEAD CENTERS: LC05=O.050· ~"tI 
N=CATH.-(CASE+) LC10=O.10· ':~ .~~: •• 
NR=NO RESISTOR NR=NO RESISTOR [+l"" L': -l-

Qr LON Ii to 250 

LENS TYPE: C=CLEAR foe ""'j t-t .: '" 
LED COLORS: R=RED, O=ORANGE, Y=AMBER YElLOW, LY=lIME YElLOW, G=STD GREEN, PG=PURE GREEN " "" ..... "" 
BRIGHTNESS CODE: 5=ULTRA-BRIGHT ALL COLORS/6=H1-ULTRA RED ONLY "' ....... " .. 
VOLTS/mAMPS, TYP: 4Vf,8Vf SV/40, 12V/20, 14V/20, 24V112, 28VI10 T1(3MM) 4-CHIP 

(OTHER VOLTAGES & LOWER mAMPS AVAILABLE.) BI·PIN LED, 1600 

r<t:t'LACES INCAND.#: 327, 387, 382, 330, 269, 328, 344, 345, 349, 350, 367, 370, 376, 377, 380, 381,385,394,459,3150,7332, C7A (NE2D) 

I---.l-~ 
I I 023' [t'MA""O 

fORNEGAT1VE 

15Qmm ::::::~Rrrv 
~ CONTACT 

MULTICHIP (6-CHIP) 
CLEAR XTRA WIDE 

ANGLE 1600 

MODEL: f206 MODEL: F204 
BRIGHTNESS CODE: 6=ULTRA HI-REl BRIGHTNESS CODE: 4= HI-EFF. HI-RELIABLE 
6C=COMML, 7= HI-ULTRA 660mm RED ONLY 4C=HI-EFF. COMMERCIAL 
(COMPARABLE TO 0.3 MSCP INCAND) (COMPARABLE TO 0.2 MSCP INCAND) 
VOLTAGEICURRENT mAl 4Vf, 6Vf, 12Vf, VOLTS/CURRENT mAl 4Vf, 8Vf, 
5V160, 12V/40, 14V/40, 24V120, 28V120, 36V120, 5V/30, 6V130, 12V1l5, 
48V115,60Vl12, 120 VAC/8, 1 8VIl 5, 24V115, 28V/15 ... 
(OTHER VOLTAGES AVAIl.) (OTHER VOLTAGES AVAIl.) 

1.---I- 5 ,Qrn,;, 
I 1023" [t'MA'",O 

fOR NEGATJIIE 
. CfNTHlPOLAlllTV 

t5Qmm CENTER 
(i"63"'""" CONTACT 

LENS TYPE: C=CLEAR TINTED MULTICHIP (4 CHIP) 
LED COLORS: R=RED, O=ORANGE, Y=AMBER YELLOW, LY=lIME YELLOW, G=STD GREEN, PG=PURE GREEN CLEAR XTRA WIDE 
CENTER CONTACT: P=POS.+, N=NEG.-, AC=VAC, BP=BIPOLAR DUAL-POLARITY ANGLE 1600 

REPLACES ENCAND.#334, 336, 337, 346, 379, 386, 388, 397, 398, 709, 

H ~ o,n" 

15,~mm 11-: MAr?KED 
~ fORNI'GATlVE 
_I _, CENTER POlARITY 

MULTICHIP (6·CHIP) 
CLEAR XTRA-WIDE 

ANGLE 1600 

H ~ i-1°'" 0.53" ,'" FOR NEGATIVE 
.J.U!..!:!lm ~+MAI?KEO 

I CENTER POlAR1TV 

- '-.....CENlf:R 
CONIACI 

MULTICHIP (6·CHIP) 
CLEAR XTRA WIDE 

ANGLE 1600 

MULTICHIP (6·CHIP) 
CLEAR XTRA WIDE 

ANGLE 1600 

8·1168 

MODEL:G206 
BRIGHTNESS CODE: 6=H1 ·ULTRA HI-REL 
7=Hl-ULTRA 660mm RED ONLY 
(COMPARABLE TO 0.3 MSCP INCAND.) 
VOLTS/CURRENTmA: 4Vf, 6Vf, 12Vf, 
5V/60, 12V/40, 14V/40,24V/20,28V/20,36V/20 
48V115, 60VI12,(OTHER VOLTAGES AVAIl.) 

MODEL: G204 
BRIGHTNESS CODE: 4=H1-EFF Hl-RElIABLE 
(COMPARABLE TO 0.2 MSCP INCAND) 
VOLTS/CURRENT mAl 4Vf, 8Vf, 
5V130, 6V130, 12V115, 14V115, 18V115, 
24V115, 28V1l5, (OTHER VOLTAGES AVAIl.) 

LENS TYPE: C=CLEAR TINTED MUlTICHIP (4.CHIP) 
LED COLORS: R=RED, O=ORANGE, Y=AMBER YELLOW, LY=lIME YELLOW, G=STD GREEN, PG=PURE GREEN. CL"AR XTRA.WIDE 
CENTER CONTACT: P=POS.+, N=NEG.-, AC=VAC ANGLE 1600 

MODel: S206 
BRITHTNESS CODE: 6=ULTRA HI-REL 
7=HI·ULTRA 660mm RED. ONLY 
(COMPARABLE TO 0.3 MSCP INCAND.) 
VOLTAGES/CURRENT mA: 4Vf, 6Vf, 12Vf, 
5V160,12V/40, 
14V/40,12V/20,28V/20,36V/20, 
48V115, 60VI12 (OTHER VOLTAGES AVAIl.) 

MODEL: S204 
BRIGHTNESS CODE: 4= HI-EFF HI -REl. 
(COMPARABLE TO 0.2 MSCP INCAND.) 
VOLTAGES/CURRENT mA: 4Vf, 8Vf, 
5V/30,6V/30, 
12V115, 14V115, 18V115, 24V115, 
28V115, (OTHER VOlTAGES AVAIl.) 

H "m~ 
023' -i-. ~ 1 ~-. -:O~~~~~TlVE l ~ CENTER POLA~TY 

- '-.....CEN1W 
CONTACT 

LENS TYPE: C=CLEAR TINTED 
LED COLORS: R=RED, O=ORANGE, Y=AMBER YELLOW, LY=lIME YELlOW G=STD GREEN, PG=PURE GREEN ~~i~;~~:l4-;~~' 
CENTER CONTACT:P=POS. +, N=NEG.-, AC=VAC. 

W206 
BRIGHTNESS CODE: 6=UlTRA HI-REL 
7=HI-ULTRA 660mm RED ONLY 
VOLT/CURRENT mAl 4Vf, 6Vf, 12Vf, 
5V160, 12V/40, 14V/40 
ETC. (OTHER VOLTAGES AVAIl.) 

MODEL:W204 
BRIGHTNESS CODE: 4= HI-EFF, HI-REl. 
(COMPARABLE TO 0.2 MSCP INCAND.) 
VOLTS/CURRENT mAl 4Vf, 8Vf, 
5V130, 6V /30, 12V 115, 
(OTHER VOLTAGES AVAIl.) 

MULTICHIP (4·CHIP) 
LENS TYPE: C=CLEAR TINTED CLEAR XTRA WIDE 
LED COLORS: R=RED, O=ORANGE, Y=AMBER YelLOW, LY=lIME YelLOW, G=STD. GREEN, PG=PURE GREEN. ANGLE 1600 

For manufacturers' sales offices, see yellow pages EEM1989 
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REPLACES INCAND.#: 2301 THRU 2314, 2316, 2319, 2322, 2324, 2332, 2335, 2337, 2339, THRU 2342, 3149,7001,7003,7327,7328,7330,7334, 
7349,7361,7362,7363,7370,7371,7373,7375,7376,7377 

MUlTICHIP (6·CHIP) 
CLEAR XTRA WIDE 

ANGLE 160' 

MODel: BP206 
BRIGHTNESS CODE: 6=ULTRA HI-REL, 
7=HI -ULTRA 660mm RED ONLY 
(COMPARABLE TO 0.3 MSCP INCAND.) 
VOLTS/CURRENTS rnA: 4Vf, 6Vf, 12Vf, 
5V/60, 12V140, 14V140, 
24V/20, 28V/20,36V/20,48V/15,60V/12 
(OTHER VOLTAGES AVAIl.) 

LENS TYPE: C=CLEAR TINTED 

MODEL: BP204 
BRIGHTNESS CODE: 4= HI -EFF, Hi-RELIAB. 
(COMPARABLE TO 0.2 MSCP INCAND.) 
VOLTS/CURRENT rnA: 4Vf, 8Vf, 
5V/30, 6V/30, 12V1l5, 
14V/15,18V/15,24V/15,28V/15 
(OTHER VOLTAGES AVAIl.) 

H ~Q2~~ 

~"_"MAAI(ED 
0.63-! I 
-'-n 
:c 
""""OTsO"'" 

LED COLORS: R=RED, O=ORANGE, Y=AMBER YELLOW, LY=lIME YELLOW, G=STD GREEN, PG=PURE GREEN. 

MULTICHIP (4-CHIP) 
CLEAR XTRA WIDE 

ANGLE 160' 
"""..------

REPLACES INCAND.#: 17E, 18E, 37E, 56E, 73E, 74E, 79E, 84E, 85E, 1705, 1730, 1738, 1739, 1749, 1762, 1764, 

I-J 5U92~~1 

1);:::---_+ MARKED 
~ 

j-fob 

MULTICHIP (6·CHIP) 
CLEAR XTRA WIDE 

MODEL: WT206 MODEL: WT204 
BRIGHTNESS CODE: 6=ULTRA HI-REL, BRIGHTNESS CODE: 4= HI-EFF, Hi-RELIAB. 
7=HI-ULTRA 660mm RED ONLY (COMPARABLE TO 0.2 MSCP INCAND.) 
(COMPARABLE TO 0.3 MSCP INCAND.) VOLTS/CURRENT mA:4Vf, BVf, 
VOLTS/CURRENT rnA: 4Vf, 12Vf, 5V/30, 6V/30, 12V1l5, 
5V/60, 12V140, 14V140, 24V120, 14V1l5, 18V1l5, 24V115, 28VIl5 ... 
28V120, 36V/20, 48V1l5, 60VIl2 (OTHER VOLTAGES AVAIl.) 
(OTHER VOLTAGES AVAIl.) 

l-J ~O Q2rr;~ 

1);'::--1iII_+ MARKED -,-, 
j-fob 

MULTICHIP (4·CHIP) 
LENS TYPE: C=CLEAR TINTED CLEAR XTRA WIDE 

__ A_N...;.G_LE_1_60_'_-.. __ L_ED COLOR: R=RED, O=ORANGE, Y=AMBER YelLOW, LY=lIME YELLOW, G=STD GREEN, PG=PURE ""G.".R.".EE.".N ___ A_N_G_L_E_1_60_' __ 

MEDIUM SCREW (6-CHIP) 
BIG DOME LED 

4-LED CLUSTER 
MIN. BASEDWIT1% LEDS 

4-LED CLUSTER 
MIN. BASED WITH 
T1 % DUALCHIPS 

l°i~:~mDIfi 

4·LED S6 CAND. 
SCREW BASE 
CLUSTER LED 

EEM 1989 

MODEL: 5100 MODEL: B3206 BAYONET, F3206 FLANGE, 
S3206 SCREW. LED COLOR: R=RED, Y=YELLOW, G=GREEN 

BRIGHTNESS CODE: 4 = HI-EFFICIENCY 
VOLTS/CURRENT mA: 6Vf, 12Vf, 12V/30, 
24V/30, 28V/30, 36V/20, 48V/20, 120VAC 
LENS TYPE: T=TRANSLUSCENT 

LED COLOR: R=RED, O=ORANGE, Y=AMBER YelLOW, 
LY=lIME YELLOW G=STD GREEN PG=PURE GREEN.) n-""---I C"", •• I , 40 Contact 

BRIGHTNESS CODE: 6=ULTRA HI-REL, ~/ 
T= HI-ULTRA 660mm RED ONLY (COMPARABLE I'h~ 
TO 0.3 MSLP INCAND.) 
VOLTS/CURRENT rnA: 4Vf, 6Vf, 12Vf, 
5V/60, 12V/40, 14V/40 24V/20,28V/20, 36V/20, 
48V/15,60V/12, 120VAC/8 
LENS TYPE: CW=WATER CLEAR. 

219, 239, 240, 755, 757, 1302, 1437, 1445, 1819, 
MODEL: B304 BAY., F304 FLANGE, S304 SCREW MODEL: B3127 BAY, F3127 FLANGE, S3127 SCREW 
VOLTS/CURRENT rnA: 4Vf,8Vf, VOLTS/CURRENT rnA: 14Vf,. 
5V/60,6VAC/40, 12V/40,24V/30,28V/30,36V/20, 18V/30,24V/30,28V/30,36V/20,48V/20, 
48V120, 60V120, 120VACIlO 60V/20,120VACI10, 

LENS TYPE: CW=WATER CLEAR, T=TRANSLUSCENT 
LED COLORS: R=RED, Y=YELLOW, G=STD GREEN, LY=lIME YelLOW, PG=PURE GREEN 

MULTICHIP (6-CHIP) 
CLEAR XTRA WIDE 

ANGLE 160' 

BRIGHTNESS CODE: 6=GoA lAs ULTRA RED, 5=ULTRA (R,O,Y,LY,G,PG,) 4= HI-EFF(R,O,Y,G) 7-LED CLUSTER 
CENTER CONTACT: P=POS.+, N=NEG.-,AC=BI POLAR DUAL-POLARITY MIN. BASED WITl LEDS 

MODEL: B308 BAY., F308 flANGE, S308 SCREW MODEL: B3126 BAY., F3126 FLANGE, S3126 SCREW 
LENS TYPE: C=CLEAR TINTED LENS TYPE: CW=CLEAR WATER, T=TRANSLUSCENT 
LED COLORS: R=RED, O=ORANGE, Y=YElLOW, LED COLORS: G=STD GREEN, R=RED, Y=YElLOW 
G=GREEN LY=lIME YELLOW, PG=PURE GREEN 
BRIGHTNESS CODE: 5=ULTRA, WIDE ANGLE BRIGHTNESS CODE:6=GolAs ULTRA RED, 
VOLTS/CURRENT rnA: 8Vf, 16Vf, 5=ULTRA (R, 0, Y, LY, G, PG, 4= HI-EFF. (R, 0, Y, G,) 
12V/60, 18V/60, 24V/30, VOLTS/CURRENT rnA: 4Vf, 6Vf, 12Vf, 
28V/30,36V/30,48V/20,60V/20, 5V/90,6V/90,12V/60, 14V/60,18V/30 
120VACI10 ECT ... 

CENTER CONTACT: P=POS.+,N=NRG.-, DC=VAC, BP=BI POLAR DUAL-POLARITY 

MODEL: 5464 (MDL 1.25") SL464 (MDL 1.75") 
VOLTS/CURRENT rnA: 4Vf, 8Vf, 
5V160, 6VAC/40, 12V/40, 24V/30, 28V130, 
36V/20,48V/20,60V/20,120VAC/10 

LENS TYPE: CW=WATER CLEAR, T=TRANSLUSCENT 

MODEL: S466/SL466=6lED, S467/SL467=7LED 
VOLTS/CURRENT rnA: 6Vf, 14Vf, 
12V/60, 14V160, 16V/60, 18V/30, 24V130, 28V130, 
36V/20,48V/20,60V/20,120VAC/l0 

LED COLORS: R=RED, O=ORANGE, Y=AMBER YelLOW, LY=lIME YELLOW, G=STD GREEN, PG=PURE GREEN 
BRIGHTNESS CODE: 6=GoA lAs ULTRA RED, 5=ULTRA (R, 0, Y, LY, G, GP) 4= HI-EFF. (R, 0, Y, G) 
CENTER CONTACT: P=POS.+, N=NEG-, AC=VAC, BP=BI-POLAR DUAL-POLARITY 

For manufacturers' sales offices, see yellow pages 

tEII'[I 
[UHTIICT 

6-LED CLUSTER 
MIN. BASED WITH 

T1 LEDS 

7-LED 56 CAND. 
SCREW BASE 
CLUSTER LED 

B·1169 



2460 

Medel 465B (T4.6) 
IIVRI~IiIiLE CHIP DIILV 

di::.~ 
,*.&m; j .81':'.i~2~1\\ l-
ModeJ 5558 (T5.5) 
IIV.Il,6,~.2.1-rIlIP LEOS 

,~~ 
s ... ~ 
~ 1.1'1"/3C1.3"' ... -

Model 68SB (T6.8) 
'VIIIL,fj.,*.Z.l-CHIP LEOS 

,..,-~ ".. J M.Q.L 
~ 1.6'1"/"3mm 

LAMPS, LIGHTS, & INDICATORS 

MODEL: 46SB, 555B, 6B5B, 5SB, lSB, 2SB 
BRIGHTNESS CODE: 6=ULTRA HI·REl 
7=HI·ULTRA 66mm RED ONLY 
(COMPARABLE TO 0.3 MSCP INCAND.) 
VOLTS/CURRENT mA: 4Vf, 6Vf, 12Vf, 
5V/60, 12V/40, 14V/40, 
24V/20,2BV/20, 36V/20,4BV/15,60V/12, 
120VAC/B 

LENS TYPE: C=CLEAR TINTED 

MODEL: 46SB, 55SB, 6BSB, 5SB, lSB, 2SB 
BRIGHTNESS CODE: 4=H1·RElIAB. 
(COMPARABLE TO 0.2 MSCP INCAND.) 
VOLTS/CURRENT mA: 4Vf, 8Vf, 
5V/30, 6V/30, 12V/15, 
14V/15,18V/15,24V/15,2BV/15 

LED COLORS: R=RED, O=ORANGE, Y=AMBER YELLOW, LY=lIME YELLOW, G=STD GREEN, PG=PURE GREEN 

REPLACES INCAND.#: DIALIGHT SERIES 249, 250, 253, 507, LlTTLEFUSE SERIES 900, GI·CM SERIES eeto: MODEL: CF296 (6·CHIP), CF294 (4-CHIP) MODEL: CF290 (SINGLE CHIP) C ;; ;;. I LED COLORS: R=RED, A=AMBER, Y=lIME YelLOW, LED COLORS: R=RED, A=AMBER, Y=LlME YELLOW, 
G=GREEN G=GREEN, O=ORANGE 
BRIGHTNESS CODE: 6=HI·ULTRA INTENSITY BRIGHTNESS CODE: 5=ULTRA, 4=HI·EFF. 

SMALL DOME LENS 

VOLTS/mAmps: 5V60, 6V60, 10V40, 12V40, 14V40, VOLTS/mAmps: 5V40, 6V40, 10V30, 14V30, 
1 BV20, 24V20, 28V20, 48V15, 60V12, 18V25, 24V20, 2BV20 
120VAC SPEC. FEATURES: B=BLK BEZel, 

t: 
LOW PROFILE LENS SPEC. FEATURES: B=BLK BEZel, 5=5ILVER BEZEL, PLS=NON FLUTED PLAIN 

S=SILVER BEZel, BPS=BIPOLAR SILVER BZL, LENS, SILVER BEZEL 
PLS=NON FLUTED PLAIN LENS, SILVER BEZel !'!i!!! t !t-

SHORT STOVEPIPE LENS LENS TYPE: C=CLEAR, D=DIFFUSED, T=TRANSLUSCENT, CW=WATER CLEAR 

2460 

Model 5SB (T2-S) 
RVIIIL'Ii,'f.2,l-CHIP lEOS 

.;_i!i!B:~~ 
=rl.1~;'~2i.5mm I 

Model ISB (T2--1.8) 
.. ".n'S,ii.l,1-tH!P LECS 

,,~ .. 7:Zmiii 
M.II.~ 

1.1i""/'t3mm :J 
Model 2SB (T2-2.3) 
".IIIL' 1i.'I,i!,l-ttilP LEOS 

'i!'5"~ 

u~~ 

RCS370 
RET. COllAR 

HOlDER \ .j 
CSF370 SOlDERING 
CSC370 SOlER CUP 
(ST370 TURRET 

SOCKETS, LAMPHOLDERS AND LENSCAPS 
HOLDERS MIL. TYPE 

SPECIAL FLUTED 
LENS CAP 

(REPLACES LH73/l) 

LAMPHOLDERS AND LENS CAPS 
FOR T314 MIN. BAYONET LEDS 
HOLDER (SOlDER TERMINALS) 

MFS470B STANDARD, BLACK LH7311 
MFS470B·WP WATERPROOF, BLACK LH8911 
RMM64YO RFIIEMI SHielDED LH7312 

LENS CAPS MIL. TYPE 
LCF470·CHF SPECIAL FLUTED CLR 
LCF470/XX FLAT TOP, DIFF/CLR LC29XXX 
LCD470·XX STD DOME, DIFF/CLR LC12XXX 
LCD470W·XX WATERPROOF DOME LC35XXX 
RMB20XX RFIIEMI SHIELDED LC27XXX 

GENERAL SPECIFICATIONS: 
MTG HOLE DIA=0.484" 
MTG CENTERS=0.750" 
PANel THICKNESS=UPTO 0.265" 

PIN LCF470·CXF 

lENS COlORS, 
CWF=WATER CLEAR CYF=YELLOW CLEAR 
CRF=RED CLEAR CGF=GREEN CLEAR 
CAF=AMSER CLEAR TWf=TRANS. WHITE HOLDERS, ______________________________________________________________ ~ ______ __. 

Tl·SUB MIDGET FLANGE LED 

,,=u"'-:I 
T HLC·202()'HL230WT 
y 

8·1170 For manufacturers' sales offices, see yellow pages 

LENS CAP 
FLUTED DOME 

RED: LCD 780CRF 
AMBER:LCD 780CAF 
GREEN:LCD 780CGF 
CLEAR: LCD780CWF 

EEM1989 
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Littelfuse® 

900 Series Cartridge Lamps 

Cartridge Lampholders 

920 Series Subminiature 

921 Series Subminiature 

EEM1989 

LAMPS, LIGHTS, & INDICATORS 

LITTELITES® SELECTOR GUIDE 
WRITE OR CALL FOR OUR COMPLETE CATALOG. 

922,923,924 Series Subminiature 

925,926,927 Series Subminiature 

960 Series Rectangular 
Snap-Mount Plastic 

SUBMINIATURE LAMPHOLDERS 

For manufacturers' sales offices, see yellow pages 

970 Series 5/16" Diameter 
Snap-Mount Plastic 

980 Series 1/2" Diameter 
Snap-Mount Plastic 

930 Series 
Miniature Lampholders 

2460 

8·1171 
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III marktech Ultra Bright Selector Guide 2nd Ed international, ., • 
corp. Ivmcd 

Diag. Pari Number Lens Hyp. Min. Typ. Max @mA 
MT5OOO-UR --!±-~:::;;g:::; ---- 12 4000 5000 20 

/" MT4ooo-UR . 12 2S00 3700 3000 20 tt --
MT32oo-UR - tt Water/Clear 12 1600 2400 3200 20 
Mt1600·UR it ~~ear--=~ ... 12 1000 1600 2000 . '20-

t== MT8'1il-CliFi Light Red/Clear 15 500 20 __ 
MT810-uFi- - ~ighl Red/Clear __ 15 250 -%-MTB20:CUR 

.-
25" 

.- --

300 Lighl RedlDiffused. 
MT820:UR Light Red/Diffused 25 ISO 20 
MT400:CUR - Colorless/Clear C----~- 180 400 640 20 
MT700-CUR 

-----

Colorless/Clear 
--

320 700 1120 20 
MT200-CGG- Colorless/Clear 15 100 200 360 20 --.- ~,--

MT400:CGG-- Colorless/Clear 15 180 400 640 20 

~ 
MTt500A-UR tt Water/Clear 25 1000 1500 20 
~-UR-- tt Water/Clear 25 550 1000 1350 20 
MT500A-UR tt Waler/Clear -- 25 300 500 7SO 20 

rMg60-U_R __ Mitky/Diffused 30 26 50 20 
MT350-UR Water/Clear 25 47 150 310 20 
MT340-UR ---- Red/Diffused ----- 30 19 45 120 20 

rM-P30-UB.. _____ =-_ Red/Ciaar 25 46 120 270 20 
MT250-UR Red/Diffused ---.--~--1---- 2SO 20 
MTt50-UFi- Red/Diffused ISO 20 
MTtOO-UR Red/Diffused 50 60 100 20 

~~ 
MTI50F-URB --J. Water/Clear 30 1600 2300 3200 20 

rM!'50F-URA t Water/Clear 30 600 1100 1600 20 
MT80F-UR *t Water/Clear 26 200 20 
MT540-CUR Red/Diffused 30 25 110 20 

~ 
~~R __ Red/Diffused 30 15 100 20 
MT540-UG Green/Diffused 30 20 60 20 
MT540-UY YeUowlDiffused 30 20 2~----- -~~--MT530-UR Red/Clear 10 -50 
MT530-UG -- Green/Clear :~--~- ~*-I-

20 
MT530-UY Yellow/Clear 60 

1100- -i%--MT400-UR Water/Clear 8 170 400 
MT350A-UR Water/Clear 8 135 -~ f-~- c----42-MT220-UR Water/Clear -8 50 20 

~ 
MT5OO-UR Water/Clear 15 100 250 720 15 
-MT200:u-R----- Water/Clear 50 6 22 20 
MT7():tJR- Water/Clear 15 70 20 
MT60-UR tt White/Diffused 60 32 70 112 20 
MTI20·UR tt White/Diffused 60 56 125 200 20 

~ MT900-UR tt Water/Clear 40 650 900 20 
MT600-UR tt Water/Clear 40 350 600 900 20 
MT300·UR tt Water/Clear 40 200 300 500 20 
MT600-CUR Water/Clear 10 110 300 720 20 

ft 
MT600-CUG Water/Clear 10 63 ISO 320 20 
MT640-CUR Red/Diffused 25 22 SO 146 20 
MT640-UR Red/Diffused 20 10 20 20 
MT640·UG Green/Diffused 20 10 20 20 
MT640-UY Yellow/Diffused 20 10 20 20 
MT630-UR Red/Clear 10 20 40 20 
MT63O-UG Green/Clear 10 20 40 20 

~~ Yellow/Clear 10 20 40 20 
MT63O-CUR Red/Clear 15 90 240 560 20 
~.Fl. ____ Red/Clear 20 30 100 15 

W 
MT44O-UR Red/Diffused 30 10 50 15 
MT430-UG Green/Clear 20 30 60 15 
MT440-UG Green/Diffused 30 10 30 15 
MT43O-UY Yellow/Clear 20 30 60 15 
MT44O-UY Yellow/Diffused 30 10 30 15 
MT2SO-CUR Water/Clear 60 22 SO 20 

~~~:~:~~ tt Red/Clear 60 250 20 

~:J tt Red/Diffused 75 ISO 20 
MT2SOA-UR tt Water/Clear 60 400 20 
MT260A-UR tt MilkvlDiffused 75 ISO 20 

~ MT5SO-AUR Water/Ctear 80 85 3SO 20 

9J) MT2500G-UR t Water/Clear 8 700 20 
MT2500E-UR t Water/Ctear 8 500 20 

-=LD MTt08L-UR3 Water/Clear 16 1.0mW 3.0mW 20 

-=0 
MTt2SO-UR tt Water/Clear 26 850 1250 20 
~:~- -ft ~ler/clear 26 450 850 20 

'26 250 450 20 MT4SO-UR Water/Clear 

-::::::::L) MT350A-CUG Water/Ctear 30 63 ISO 320 20 

-:::::::cJ MT300-CUG Waler/Clear 15 100 240 500 20 

~ MT511 tt Water/Clear 130 1.4mW 2.8mW 20 

~ MT85F-UR *t Water/Clear 130 I.Ornw 2.0mW 20 

~ MT631-UR3 'ttt Water/Clear 8 2500 3000 20 

All Tstg -30 -100 C All Topr -20'-75'C 'Tstg -40'-100' tTopr -20'-80'C ttTopr -2O'-85'C tttTopr -40'-85'C *TyplCal 
Wavelength is 700nm. 

Contact factory for the following: 2:1 brightness binning; sorting for luminous intensity. power output. wavelength, etc. 
Typical wavelength for UR devices is 660nm; UG is 565nm; UY is 585nm. 

All information in this guide is subject to change without prior notice. 

MAXIMUM RATINGS Ta-2S'C) 
VF(V) tR tF VR Pd 

Typ. Max @mA uA VR (mA) (V) (mW) Pkg. 
1.8 --4- 20 100 4 SO 4 125 A 
-- -20 100 4 50 125 ~--1.8 _..2c4 __ 4 

1.8 2.4 20 100 4 50 4 125 
..!8.._ --4- 20 100 4 50 4 125 A 

1.8 2.2._ 20 100 4 25 4 55 A 
1.8 2.2 ~- 100 4 25 -~ 55 ~-1.8 2.2 20 100 4 25 --55--

-- 4 -~--1.8 2.2 20 100 4 25 4 55 
1.8 2.2 20 100 4 25 4 55 A 
1.8 2.2 20 100 4 25 4 55 A 
2.1 2.8 20 5 4 40 4 120 A 
2.1 2.8 20 5 4 40 4 120 A 
1.8 2.4 20 100 4 50 4 125 -~ 1.8 2.4 20 100 '4 50 4 125 B 
1.8 ~ 20 100 4 50 --~-~-~ 1.8 2.2 r- ~-- r-_'OO 4 25 _4 55 

. ~-1.8 2.2 100 4 ~~-- 4 55 
1.8 2.2 20 100 4 <\ 55 B 
1.8 2.2 ~~-r-~ r-- 4 25 4 55 ---B-

1.8 2.4 -~ 1-1-- -~ 4 l%}- ----4--1.8 2.4 20 100 50 4 B 
1.8 2.4 20 100 4 50 4 --i25- -B-

1.8 2.4 20 100 3 50 _ .. _L __ ---{~ --~ 1.8 2.4 20 100 3' 50 __ 3 g--1.85 2.2 20 10 3 50 3 120 
1.8 2.2 20 100 4 25 4 --+ - ~--1.75 2.2 20 100 r--+- 25 4 
2.1 -~{- 20 5 25 4 -4- +--A'.- 20 -'00 4 25 4 70 
1.75 22- 20 100 4 25 4 55 --0-
2.1 2.8 --~~ -

5 ----4-- --¥s- 4 70 -%---2'.i 2.8 100 4 -4 70 
1.8 2.2 20 100 4 25 4 55 6-
IT 2.2 20 100 4 25 4 55 0 

1.75 2.2 20 100 4 25 4 55 '-0-

1.8 2.2 20 100 4 25 4 ~~ E 
1.75 2.2 20 100 4 25 4 55 -+-1.75 2.2 20 100 4 25 4- 55 
1.8 2.4 20 100 4 SO 4 125 F 
1.8 2.4 20 100 4 SO 4 125 F 
1.8 2.4 20 100 4 SO 4 125. F 
1.8 2.4 20 100 4 SO 4 -125 F 
1.8 2.4 20 ;00 4 50 4 125 F 
1.8 2.2 20 100 4 25 4 55 G 
2.1 2.8 20 5 4 40 4 120 G 
1.8 2.2 20 100 4 25 4 55 G 
1.75 2.2 20 100 4 25 4 55 G 
2.1 2.8 20 5 4 25 4 70 c----4--2.1 2.8 20 100 4 25 4 70 G 
1.75 2.2 20 100 4 25 4 55 G --
2.1 2.8 20 5 4 25 4' 

-~ I~ 2.1 2.8 20 100 4 25 4 G 
1.75 2.2 20 100 4 25 4 55 G 
1.75 2.2 20 100 4 25 4 55 H 
1.75 2.2 20 100 4 25 4 55 H 
2.1 2.8 20 5 4 25 4 70 H 
2.1 2.8 20 5 4 25 4 70 H 
2.1 2.8 20 100 4 25 4 70 H 
2.1 2.8 20 100 4 25 4 70 H 
1.8 2.2 20 100 4 25 4 55 J 
1.8 2.4 20 100 4 SO 4 125 J 
1.8 2.4 20 100 4 50 4 125 J 
1.8 2.4 20 100 4 50 4 125 J 
1.8 2.4 20 100 4 SO 4 125 J 

3.6 4.4 20 100 8 30 8 130 K 
1.85 2.2 20 100 4 30 4 75 L 
1.85 2.2 20 100 4 30 4 75 L 

1.8 2.4 20 100 4 SO 4 100 M 

1.8 2.4 20 100 4 50 4 125 N 
1.8 2.4 20 100 4 50 4 125 N 
1.8 2.4 20 100 4 50 4 125 N 

2.1 2.8 20 5 4 40 4 120 P 

2.1 2.8 20 5 4 40 4 120 a 
1.8 2.4 20 100 4 75 4 150 R 

1.85 2.2 20 10 3 SO 3 120 S 

1.7 2.4 20 10 5 40 5 110 T 

S~ialists in 
- Ultra Optics 

8-1172 For manufacturers' sales offices, see yellow pages EEM1989 
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A • T13/4 ROUND 
I_G59') _ 

15 ro 
~ ~ 

H=¢I~~ 
- ~9") 

5tO.2(197"t.008") 

(100") 

~2" ob 

1. ANODE ... ~ ~ 
2. CATHODE '2 

F· T1%ROUND 

___ -:-:--:-_ .. ~~c:l 
ANODE N CATHODE 
J!!!!~.~$ g INOH 

1. ANODE ~~~ 
2. CATHODE'~ ~ 

L 3mm CERAMIC 
• STEM 

(.118" ± .012") 
~W.Q1 

~ I" ~ ~ ~ . Clear Epoxy 

~O~-. +'-r-=H,ED(;nlp 
0) U') N ~ CeramiC 

b . - (White) 
&;" ~ Kovar 
S Au-Plating 

"' .. C':i" 0.3 .. 0.45 
- ~ 1.012") 1.018") 

""'-1 0.3 1·020") 

ffi 
~ 

EEM 1989 

B· T1%ROUND 
t-- 0 -----0 r--- I~ 1K CATH. OOE INDEX 

~;T r~ 
K ~ b . 1, ANODE 

F 2. CATHODE 

""'" "'''' .. 
A O.197±O.0lI 5:t0.2 
B O.22B±o.OCl!I 5.8±112 
C O.315:tO.!XII 8,0,*,0.2 
0 OAM ~ 11.5+', 
E O.689±o.039 17.5±1 , Q.!»8MAX 2.5 MAX 
G 0.020 0.' 

" '0» M . 0.100 2 ... 

--{ 0.'" 0] 
0.039 ,. , 0."" 0.' 

N 0.039 '.0 

G ·T1 TAPERED 

M. TO.18 ~fNAL 

s. TH~ ~~T 

2.54 (.100) 
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c· T1%ROUND 

2.54 ~ 0.2 

(.l00"t ,008') 

~~:.... ~ lATHODE INDEX 

1. ANODE +1+ r 
2. CATHODE 00 

~~ 

N· T1% TAPERED 

O.S±O.lS 
102Crt 

.006") 

T ·1Omm GUMDROP 

D • T1% TAPERED E· T1%ROUND 

r'l Ftrif:, 
e~~J~ 
7 ----n G ,. ANOOE 

F ---1l 2. CATHODE 

J. T1 ROUND 

1. ANODE 
2. CATHODE 

P • T1% ROUND 

(.100") &;" 
-"0,,,-.5 -I-l..,0,:,:.5 M 

(.020") (.020") 3. 

"" .... 
_. 

MM 
A 0.228:t0.OO8 5,8:1:02 

B 0.197:t0.OO8 5.0:tO.2 
C 0.341:1:0.008 6.65±0.2 
0 0.478 ~ 12.15 ~ 1 
E 0.689:1:0.039 17.5±1 , 0.098 MAX 2.5 MAX 
G 0.0" 0.' 
H 0."" 0.' . 0.0" 0.' , 0.100 ,." 
K 0.07'9 20 , 0.039 '0 
N 0039 '0 

K T131 2-CHIP 
• 74 ROUND 

Q • T13/4 ROUND 

1. ANODE 2. CATHODE 1. ANODE 2. CATHODE 

Straight I •• de are Iyanable on most pa,t types. Con.ull factory for detan •. 

III marktech 
international. 

corp. 
120 Broadway 
Menands, NY 12204 
(518) 436-5865 
FAX (518) 436-5877 

Specialists in 
Ultra Optics 

For manufacturers' sales offices, see yellow pages 8·1173 
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ANTENNAS 
Antenna Specialist 
Cablewave Hardware 
Decibel Products 

AUDIO PRODUCTS 
Argos 
Alias 
Bogen 
Quam 
Shure 
Switchcraft 
University 

BATTERIES 
Duracell 
Eveready 
Kodak 

CABINETS 
BUD 
Calif. Chassis 

CAPACITORS 
R.G. Allen 
E.F. Johnson 
Mallory 
Sprague 

CIRCUIT BREAKERS 
Heinemann 
Potter Brumfield 
Waber Electric 

CONNECTORS 
AMP 
Amphenol 
Cablewave 
E.F. Johnson 
Kulka 
Manhattan 
Paladin 
Panduit 
Pomona 
Superior 
Switchcraft 

COUNTERS 
Hecon 
Kessler-Ellis 
Redington 
Stemco 

FILTERS 
Curtis 
J.w. Miller 
Mallory 
Stancor 

FUSES 
Bussmann 
Littelfuse 
U.S.D. 

HARDWARE 
3-M 
Alta Boots 
AMP 
leo Rally 
E.F. Johnson 
G.C. Electronics 
Harvey Hubbell 
Kulka Smith 
OK Tools 
Panduit 
Vector 

LAMPS & LIGHTING 
Eveready 
Chicago Minature 
101 
lEE 
Ledu 
Luxo 
Leecraft 
Mag-Lite 
Stanley 

OUTLET STRIPS 
Waber 

POT'S & CONTROLS 
Bourns 
Clarostat 
Ohmite 

POWER SUPPLIES 
& TRANSFORMERS 
Dormeyer 
Microtran 
Sola 
Stancor 

FIBER OPTICS Superior 
AMP Triad 
Amphenol Tripp-lite 
Belden Cable UTC 
Madison Waber 

RELAYS TEST EQUIPMENT 
Aleph International Fluke 
Allied Controls Simpson Electric 
American Zettler Triplett 
Aromat TIMERS 
C.P. Clare Agastat 
Crydom Amperite 
Coto Industrial Timer 
Gordos Magnecraft 
Guardian Master Electronics 
ITT Midtex 
Line Electric Omron 
Magnecraft Potter & Brumfield 
Master Electronics SSAC 
Midtex 
Omron TOOLS & SOLDER 
Potter & Brumfield AMP 
Sigma Blazer 
Struthers-Dunn Ersin 
Theta-J Kester 

OK Machine & Tool 

RESISTORS & 
Paladin 
Portasol 

NETWORKS 
Ungar 

R.G. Allen Weller 
Bourns Xcelite 
Clarostat Helper Winch 
Mallory 
Ohmite TRANSFORMERS 

Dormeyer 

SEMICONDUCTORS 
Jeffersons 
Microtran 

Semi Inc. 
Sola Semitronics 
Stancor 
Thordarson 

SWITCHES Triad 
Arrow Hart U.T.C. 
AMP 
C&K TUBES 
Cherry Electric Eimac 
G.C. G.E. 
McGill National 
Omron Raytheon 
Oslo R.C.A. 
Otto Varian (Klystrons) 
Switchcraft TUBING 
Unimax Alpha 

Electrovert 
TERMINAL BLOCKS Heli-Tube 

AMP Panduit 
Buchanan WIRE & CABLE 
Curtis Alpha 
Electrovert Belden 
Magnum Cablewave 
RDI Carol 
Siemen Iboco 
USD Madison 
Vernitron-Beau Manhattan 
Weidmuller Quabbin 

'WW'#'IOt'i'i LEECRAFT 
For manufacturers' sales offices, see yellow pages EEM 1989 
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Quality beyond specifications. 
MI57D Series 
M83287/02-Electrical Reset, Panel Mount. 
Highly visible, internal flag display features 
magnetic latching for positive indication. 
Non-volatile memory produces effective 
warning of system faults. Electrical reset 
available in 3-28 volt DC versions. 
BHG, BGHD Series 
M83287103-Panel Mount Ball. Small and 
lightweight, this highly reliable unit features 
excellent visibility and is available in a vari
ety of display color combinations. Positive 
magnetic latching with single or dual coil 
construction, from 1.5-28 volts DC. 
MI61S, MI61R Series 
M83287101-Panel Mount Flag. Most popular 
manual resettable unit, with magnetic latch
ing and positive indication. MI61R is de
signed to withstand high random vibration. 
Both units are environmentally sealed. Avail
able in a range of DC voltages. 

MB25 Series 
M83287105-PC. Board Mounting. Small and 
lightweight, features low power 180MW @ 
20ms pulse. Non-volatile, wide angle dis
play, dual coil and environmentally sealed 
construction. Available in 5 and 12 volts DC. 

MI51LP Series 
M83287104-Low Power, Dual Drum. Requires 
only 50 MW pulse power for 25ms for posi
tive latched fault indication. Available from 
1.5 to 28 volts DC. Features manual reset and 
excellent shock and vibration characteristics. 

Customized Lights 
Specialized for Military and Avionic appli
cations. Packaged LED and incandescent 
indicators in discrete or multiple array an
nunciators. Available in sunlight readable, 
secured lighting, NVG compatibility, or cus
tom legend rear projection annunciators. 

Custom Applications 
Whatever your requirements for fault moni
toring systems, Minelco can provide an indi
cator to meet your needs, illuminated or 
electromagnetic. Custom interfaces, legends, 
and colors are available in discrete or inte
grated modules tailored to your specifica
tions. Standard units can be modified to 
exceed MIL-STD requirements in many areas 
such as shock, vibration, EMI-RFI shielding 
and environmental seals. 

Minelco's high standards are reflected 
in a quality program maintained to MIL
Q-9858A and inspection system to MIL-I-
45208A. The military and aerospace indus
try has relied on Minelco's quality design, 
production, and service for over 30 years. 
Minelco's sales and technical staff are ready 
to handle all indicator needs. 

Minelco Non-Volatile 
Avionics Indicators 

The.only line 
ofMilQu~lified 
FaultIndicators. 
.. ·Magneticla~Ghiqg~ypeilld.ic?-torst~qlJ;ire·.····· 

onl ypulse p(n'VerJ9rJ!l111tj4ent~{ic~JfRn:· .. ' 
••.. When fault • .occlJrs;£i~gnal·bClll,f1ag91,'~t.t.91 ••••... ,.,.·.· .. '. 

posi tivelyh~ld inlll,agneticlRckedpO£ii tiRJ;l. •. '. 
vyithout.furtber application ofpovyer: 

• FamilyoffiveiJ;l.diGatorsareJnanual1yo~Ellec-

}~rc~g~~~!i~!le,.panel~oulted.or .• d.esigled 

• All indicator~· .. avail!lbleinSeve:raltype£i,!.J;l.(}£it 
at!.J;l.ore tbal'l9ile voltage level. 

• .Operating lifelJptO,one. !.J;l.illion 

Custom Annunciators and Panels 

Call or Fax today for complete information and 
free QPL wall chart. 

MINELCO Ilalley'· 
INC. 

Industries 
Minelco Inc. Talley Industries 
135 South Main Street, Thomaston, CT 06787-0459 
Phone 203-283-8261 FAX 203-283-6527 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1175 
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LAMPS, LIGHTS, & INDICATORS 
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OSHINO ELECTRIC LAMP WORKS, LTD. ....,.. WAMCO, INC. 
11555-A Coley River Circle, Fountain Valley, California 92708-4272 

2460 

Unit in mm 

2-5-2, Minami-Shinagawa, Shinagawa-ku, Tokyo, 140 Japan 
Tel: 03-471-8548 Facsimile: 03-450-3939 Telex: 242-2117 Tel: 714-545-5560 Facsimile: 714-545-6093 Telex: 678459 WAMCO INC FNVY 

8·1176 For manufacturers' sales offices, see yellow pages EEM 1989 
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TYPICAL APPLICATIONS 
AEROSPACE, AUTOMOTIVE 
TELECOMMUNICATION, etc. 

OSHINO ELECTRIC LAMP WORKS, LTD. ~ WAMCO, INC. 

2460 

I 

Unit in mm 

2-5-2, Minami-Shinagawa, Shinagawa-ku, Tokyo, 140 Japan 11555-A Coley River Circle, Fountain Valley, California 92708-4272 
Tel: 03-471-8548 Facsimile: 03-450-3939 Telex: 242-2117 Tel: 714-545-5560 Facsimile: 714-545-6093 Telex: 678459 WAMCO INCFNVY 

5 
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MODULAR INDICATORS 

co 

TI' ~ 8.7 N 

~ 

-I 
~I 

=-'T--t MODEL 100 

~
9 ;,n" hoi" 9.0mm. 

~I 

---' 

I 
i!ll 

+-l MODEL 101 

2460 

FAX (312) 729-4849 

CARTRIDGE LAMPS 

MODEL 191 
Modular concept provides low cost and great versatility. Rubber bushing snaps into 
9mm panel cut out. Lens then snaps into bushing from front while light source fits in 
from behind. 

Cartridge style lamps are available in both flush and top hat type lens. Can be used in 
place of similar types from other manufacturers. Cartridge Lamp holders are also 
available as black or silver. 

INCANDESCENT INDICATORS o~ 0 

m ~ 
=:J~ 

6.5 ~ 
I 

~lJ 
tiU g 

~bl MODEL 105 MODEL 106 

Miniature modular concept requires only 5mm panel hole. They are installed by 
pressing the lens through the panel from the front into the rubber bushing containing 
the lamp on the back. MODEL 200 MODEL 201 MODEL 202 MODEL 203 

SOLID STATE INDICATORS 
Model 200 is rugged chrome plated brass with long life TI3f4 lamp. Model 201 is 
smaller version of 200 above. Model 202 is chrome plated brass with removable lens 
for lamp replacement. Model 203 is designed to accommodate custom legends and is 
front relampable. 

UNIVERSAL INDICATORS 

MODEL 406 MODEL 407 MODEL 409 MODEL 440 
MODEL 150 MODEL 151 All of chrome plated brass except 409 is black anodized only, with low current 

LED lamp. Attractive, low cost plastic assembly, mounts in 7mm hole with nut and washer 
supplied. Square or round in a variety of light sources and colors. 

8·1178 

MODEL tllMLEC INDEXER 
PUSHBUTTON FRONT 
MOUNT The Imlee Indexer is a 
bi-directional push indexing front 
mountswitch, 5f,6" in width.lden
tical in size to our popular MF 
switches. With snap together 
banking and snap-in panel 
mounting. Pushbuttons above 

. and below the legend allow the 
user to add or subtract from the 
count. 

These 10- or 16-position 
switches are available in all pop
ular codes. 

MODEL IF 
INTERMEDIATE FRONT 
MOUNT A rugged front mount 
switch with large digits. 1/-2" wide 
module. Snap-in front mounting 
hardware. Available in most pop
ular 10- and 16-position codes. 

Matte black finish with white 
legends on black wheel stand
ard. Gloss finish, other wheel 
colors and legends available. 

THUMBWHEEL SWITCHES 
MODEL MI MINI INDEXER 
PUSHBUTTON FRONT 
MOUNT The Mini Indexer is a bi
directional push indexing front 
mount switch. 0.30" in width. 
Similar to our Imlee Indexer but 
smaller in size. Features snap 
together banking and snap-in 
panel mounting. Pushbuttons 
above and below the legend al
low the user to add or subtract 
from the count. 

Available in most popUlar 10-
position codes. 

MODEL IR 
INTERMEDIATE REAR 
MOUNT Rugged rear mount 
counterpart to our IF model, with 
large readable digits, 112" wide 
module. Available in most popu
lar 10- and 16-position codes. 

Matte black finish with white 
legends on black wheel stand
ard. Gray bodies, gloss finish, 
other wheel colors and legends 
available. 

MODEL MF 
MINIATURE FRONT MOUNT 
The MF is our most popular, low 
cost, 5('6" wide Thumbwheel 
Switch. Slim, attractive, snap-in 
panel mounting requires no 
panel mounting hardware. 

Available in all popular 10- and 
16-position codes. Matte black 
finish on high impact moldings, 
with white legend on black wheel 
standard. 

MODELMR 
MINIATURE REAR MOUNT 
Popular rear mount switch, '12" 
wide module but lower profile 
than IR model. Available in 
matte black in most popular 10-
pOSition codes including Deci
mal. BCD, and BCD plus 
Complements. 

DIGITAL COUNTER DCL300 
The Model DCL300 Digital Counter has four three-inch high digits composed of 18 individual LEOs. 
Provides exceptional visibility to 60 feet even under high overhead lighting conditions. Accepts your 
switch closure through miniature jack provided to count up to 9999. 
Ideal for any counting applications where results need to be seen from a distance. Eliminates need to 
be within several feet of counter to monitor production. Creates competition between similar 
assembly lines to improve output. 
Incandescent styles with 4, 6, 9, and 12 inch digit heights to accept BCD or analog input also 
available. 

For manufacturers' sales offices, see yellow pages 

MODEL TR 
THIN REAR MOUNT 
For applications that require a lot 
of switch in a small space, these 
5/16" wide TR switches are ideal. 
Rear mount counterpart to our 
popular MF front mount 
switches. 

Contact us today for free catalogs, 
including complete specifications and 
ordering information. Your Fax request 
will be handled same day. 

EEM 1989 
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OXLEY SEALED MILITARY & PROFESSIONAL LED INDICATOR LAMPS 
With Sunlight Viewability, NVG Compatibility, EMC, and Secure Lighting Features 

Approved for MILITARY APPLICATIONS to DESC Selected Item Drawings 85122 and 87019 
(See Oxley in Volume B Product Section 2440, MIL COMPONENTS, Page B-1025) 

Panel, front 
STR/LH/8 STR/LH/8/RAF STR/LH/8/RAPP 2/STR/LH23/10 OXLiMlLi50 and rear 3/STR/LH23/10 STR/LH23/10/-

Series sealing 

Panel and 
PS/LH/8 PS/LH/8/RAF PS/LH/8/RAPP front sealing 

llc;Ns.5 11 r:t! 5.5 llr:t!55 9 MAX <1>14.3 Max. 
12 13 

~ ~ ~ 
I [ <1>7.5 Max p -- 4.5 

~ PSI PSI Max Terminations Terminations Terminations 

Ha' 14 to 20 long PS/LH/B 10 min. LH/B/RAF 6 min. LH/B/RAPP 

"'~1t 19.5~S.5 19.5~5.5 
Terminations 

Outline 19.5~5.5 llMax~ a to 11 lo~g 

Dimensions 
Ter=ions OO Ter~ons 00 STRI Ter~ons 00 STRI 

L= (mm) 

TermZP 

<\>14.3 a to 11 long STR/LH/B B to 11 long LH/B/RAF B to 11 long LH/alRAPp 
Terminations 

<l>B.lr@ ~<I>131 <l>13.~ Contrast <l>13.~ C~ntrast a to 11 long 12 Min. Ring Ring 2 in 1 3 in 1 
<l>B.lr© <1>5.1 Viewing <1>5.1 Viewing @ ® FRONT VIEW 

Aperture Aperture 
FRONT VIEW FRONT VIEW FRONT VIEW 

Mounting <l>B <l>B <l>B <1>10.15 <1>10.15 
0 

7.5 c£I 0 ~~ 

Details 
B.s[8 <l>5c::ID a.srB (mm) 7.5'CfIj 7.5 CfIj 

Panel thickness 3 max. Panel thickness 3 max. Panel thickness 3 max. Panel thickness 6.5 max. Panel thickness 1 to 4 Panel thickness 6.5 max. 

Plano~convex lens to Sunlight viewable up to Sunlight viewable up to Municoloured 2 in 1 and Miniature Lamps, high Replacement for 
provide even illumination 100,000 lux. 100,000 lux. 3 in 1 lamps with brightness LEOs (100% obsolescent 

Special 
0ve:r a. large area of Focused light source for Pin-pOint light source for segmented display screened and burnt-in) incandescent types. 
emiSSion. optimum forward very wide angle viewing. areas. Standard in a 7.5 mm diameter Integral current limiting 

Features Special functions viewing. Contrast ring. segment colors shown in aluminum package, resistor and protection 
available:- Contrast ring. Optional anti-reflection front views above 2 in 1 similar in construction to diode for operating from 
Low current (Type-/LC) Optional anti-reflection ~'01~~VG compatible 

lamp has two LED's the STR/-series lamps, 5,12,15,24 or 28 V d.c. 
Flashing +,Type-/5/Z) ~J1~~~VG compatible 

independently MIL/50 fits a 5mm supplies. Domed lens 
Bi-color ( ype 2/-) types available. terminated. 3 in 1 has diameter hole for filled as standard to give 
Integral resistor types for types available. common cathode applications where panel wide viewing angle. 
operation from 5, 12, 15, configuration as space is limited. 
24 or 2BVd.c. supplies standard. 
available. 

Electro-magnetic 
Screening Mesh Option on Option on Option on Not Available Available Not Available 
(Type-I-I-/SES) STR/LH/8 only STR/LH/8/RAF only STR/LH/8/RAPP only 

Standard Rug~ed construction wnh sealed glass lenses. Panel sealing to a depth of 20 meters of sea water. High brightness LED's. 100% burnt in to optimize reliability. Black 

Features 
ano ized shroud to enhance visual ~pearance, all metal construction for grounding when panel mounted. Nut mounted. STR/-types have sealed rear 
terminations. Pigtail terminations availa Ie for STR/-types. 

MINIATURE LED INDICATOR 
LAMP, TYPE SSI/5 

12.2 

)'¥~'~ 0 
FRONT VIEW 

Terminations 
5 to 9 long 

Panel thickness 
1.S to 3.2 

Barb® Cone-Lock self locking mounting technique for 
rapid assembly. 5S1/5 Black anodized body version 
avaitable for optimum contrast. 

OTHER OXLEY DISPLAY PRODUCTS 
HIGH BRIGHTNESS SEALED 
NEON INDICATOR LAMP It 

TYPE: S::::~::~=~-r~3.1 
~~ 

1\ 

Similar packaging to above LED types, these lamps incorpo
rate integral resistor for 110 or 240 vac. This rugged military 
style panel seal indicator incorporates a glass lens and can, n 
required, be fitted with an Electro-magnetiC screening mesh. 

OXLEY SOLID STATE ELAPSED TIME 
INDICATORS, EVENT COUNTERS AND 
EQUIPMENT CONDITION MONITORS 

FEATURES: 
• Non-Volatile Semiconductor Memory 
• Accurate Quartz Crystal Timing 
• Military Specifications 

Oxley meets the challenge of advanced infra-red 
technology with an extensive range of high re
liability and quality assured products that conform 
to exacting U.S. military standards 

The OXLEY indicator line includes parts complying 
wih the CECOM Secure Lighting Program. 

• NVIS compatible cockpit lighting applications 
• Color discrimination retained for visual 

warning and caution displays 
• NVG Visible Covert Lighting 
• Spectoradiometrically cali

brated infra-red emitters for 
avionic formation lights. 

• Custom NVG/NVIS Com
patible Lighting 

NVIS/NVG 
COMPATIBLE LIGHTING 

IF YOU DON'T SEE WHAT YOU WANT HERE, CALL US. 

High brightness LEOs 100% screening. 
and burn-in to MIL-S-19500 US 

000 DESC Selected items. 

Sunlight readable displays • 

IR Blocking Optical Filters • 

Human factor engineered • 

IR FREE 
SECURE LIGHTING 

OXLEY INC., 25 BUSINESS PARK DRIVE, PO BOX 814, BRANFORD, CT 06405 
For fast action, FAX us. FAX (203) 481-6971 TEL_ (203) 488-1033 OXLEY <ID 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1179 
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SHARP. 
Optoelectronics 

cj>3 Cylinder LED Lamps 
Green Yellow--

Red Green (HL) Green 

GaAsP 
Lens type Lead frame GaP on GaP GaP GaP GaP 

Colored diffusion Reflective long GL3PR8 GL3HDB GL3PGB GL3KGB GL3NGB 
Milky diffusion Reflective long GL3HD18 GL3KG18 
Colored trans Reflective long GL3PR43 GL3HD43 GL3PG43 GL3KG43 GL3NG43 
Colorless trans Reflective long GL3PR44 GL3HD44 GL3PG44 GL3KG44 GL3NG44 
Colored trans Reflective long GL3PR47 GL3H047 Gl3PG47 GL3KG47 GL3NG47 

cj>4 Cylinder LED Lamps 

cj>5 Cylinder LED Lamps 
Green Yellow-

Red Green (HL) Green 

GaAsP 
Lens type Lead frame GaP on GaP GaP GaP GaP 

Colored diffusion Reflective long GL5PRB GL5HD8 GL5PG8 GL5KG8 GL5NGB 
Colored trans Reflective long GL5PR40 GL5HD40 GL5PG40 GL5NG40 
Colored trans Reflective long Gl5PR41 Gl5HD41 GlSPG41 Gl5KG41 Gl5NG41 
Colored trans Reflective long Gl5PR42 Gl5HD42 GlSPG42 Gl5KG42 Gl5NG42 
Colorless trans Reflective long GL5HD43 GLSPG43 GL5NG43 
Colortess trans Reflective long GlSPR44 GlSH044 GL5PG44 Gl5KG44 Gl5NG44 

Coloness trans Reflective long Gl5PR45 GL5HD45 GL5PG45 GL5KG45 GL5NG45 
Colorless trans Reflective long GL5PR46 GL5KG46 
Colored trans Reflective long GL5PR47 GL5HD47 GL5PG47 GL5KG47 GL5NG47 

Colored trans Reflective long 
Colorless trans Reflective long 

Convex LED Lamps 

Red Green 
Radiation GaAsP 

shap.(mm) Lens type lead frame GaP on GaP GaP 

1/.11.6 
Colored diffusion Standard GL2PR7 

Colored diffusion Standard GL2PR9 

Colored diffusion Standard GL2PR1 GL2PG1 

~2 Colored diffusion Standard long GL2PR2 
Colored diffusion Reflective long GL2PR6 GL2HD6 GL2PG6 

Arch LED Lamps 

Triangle LED Lamps 
Green 

Red Green (HL) 
Radiation GaAsP 

shape (mm) Lens type Lead frame GaP on GaP GaP GaP 
Equilateral triangle 
(S;de: 5.6) Colored diffusion Reflective long GL9PR3 GL9PG3 

Equilateral triangle 
(S;de: 3,0) Colored dittusion Reflective long GL8PR49 GlBHD49 GL8PG49 

Isosceles triangle 
(8ase: 3.0 Height: 4.S) Colored diffusion Reflective long GLBPR28 GL8HD2B GLBPG28 GlBKG28 

Rectangle LED Lamps 
Green 

Red Green (HL) 
Radiation GaAsP 

shape (mm) Lens type Lead frame GaP on GaP GaP GaP 
1.Sx2.8 Colored trans Reflective standard GL8HD1 GL8PG1 
1.9x3.9 Colored trans Reflective long GLBPR5 GL8HD5 GL8PG5 
2.SxS.O Colored diffusion Reflective long GLBPR7 Gl8H07 GL8PG7 
2.Sx6.0 Colored diffusion Reflective tong GLBPR9 GL8HD9 

Colored diffusion Reflective long GL8PR21 GLBHD21 GLBPG21 GL8KG21 
2.0xS.0 Milky diffusion Reflective long GLBPR31 GL8PG31 

Colored diffusion Reflective long GLBPR26 GLBHD26 GLBPG26 
1.2xS.9 Colored diffusion Reflective long GLBPR27 GLBHD27 GLBPG27 
1.Sx3.9 Colored diffusion Standard GL9PR10 GL9HD10 
1.Bx3.9 Colored diffusion Standard GL9PR22 GL9HD22 
2.0x4.S Colored diffusion Aeflective long GLBPR23 GL8HD23 GL8PG23 
1.0xS.O Colored diffusion Reflective tong GL8PA24 GL8HD24 GL8PG24 GLBKG24 
1.Sx4.S Colored diffusion Standard GL9PR25 
2.0 x 1.Sx2pcs Colored diffusion Reflective long GLBPR40 GLBHD40 GLBPG40 GL8KG40 
1.9x1.9x2pcs Colored diffusion Reflective standard GL9PR41 

2.0x3.2 Colored trans Reflective long GLBPR25 GLBHD25 GLBPG25 GLBKG25 

Colored diffusion Reflective long GLBPR29 
3.0x3.0 Colored diffusion Reflective long GLBPR4B GL8HD4B GLBPG4B 
5.0xS.O Colored diffusion Reflective long GL8PR22 GLBHD22 GL8PG22 

Yellow-
green Lemon 
(HL) Yellow Yellow 

GaAsP 
GaP GaP on GaP 

GL3EGB GL3PY8 GL3HY8 

GL3EG43 GL3PY43 GL3HY43 

GL3EG44 Gl3PY44 GL3HY44 
GL3EG47 GL3PY47 GL3HY47 

Yellow-green (HL) 

GaP 

GL4EGB 

Yellow-
green Lemon 
(HL) Yellow Yellow 

GaAsP 
GaP GaP on GaP 

GL5EG8 GlSPYB GL5HYB 
GL5EG40 Gl5HY40 
GlSEG41 Gl5PY41 GlSHY41 

GLSEG42 Gl5PY42 GL5HY42 

GlSEG43 GL5HY43 
GL5EG44 Gl5PY44 GL5HY44 

GL5EG45 Gl5PY45 GL5HY45 

GL5EG47 GL5PY47 GLSHY47 

GL5EG4B 
GlSEG49 

Yellow-
Yellow- green 
green (HL) Yellow 

GaAsP 
GaP GaP on GaP 

GL2NG7 GL2HY7 

GL2NG9 GL2HY9 

Gl2NG1 GL2HY1 

GL2NG6 GL2EG6 GL2HY6 

Yellow-
Yellow- green Lemon 
green (HL) Yellow yellow 

GaAsP 
GaP GaP on GaP GaP 

GL9NG3 GL9EG3 GL9HY3 

GL8NG49 GLBEG49 GL8HY49 

LED Lamps 

Sunset 
Orange 

GaAsP 
on GaP 

GL3HS8 

GL3HS43 

GL3HS44 
GL3HS47 

Sunset 
Orange 

GaAsP 
on GaP 

GL5HS8 
GL5HS40 
GL5HS41 

GL5HS42 

GL5HS43 

GL5HS44 

GL5HS45 

GL5HS47 

Sunset 
orange 

GaAsP 
on GaP 

GL2HS6 

Sunset 
orange 
GaAsP 
on GaP 

GL8HS49 

~ 
~ 
/ 
/ 
/' 

~ 
~ 
~ 
~~ 

~ ~ 
~ 
~ 

GL3PR8 

GL3HD18 

GL3PR43 

GL3PR44 

GL3PR47 

GL4PR8 

GL5PR8 

GL5PR40 

GL5PR41 

GL5PR42 

GL5HD43 

GL5PR44 

GL5PR45 

GL5PR46 

GL5PR47 

GL5EG48 

GL5EG49 

~ GL2PR7 

'~ GL2PR9 

~~ 
~ GL8PR2 

\..' ~ GL9PR3 

~ GL8PR49 

~GL8PR28 

--~ GL8HD1 

GL8NG28 GLBEG2B GL8HY2B GL8PY2B GL8HS28 ~~ 
Yellow-

Yellow- green 
green (HL) Yellow 

GaAsP 
GaP GaP on GaP 

GLBNG1 GLBHY1 

GL8NG5 GLBEG5 GLBHY5 

GLBNG7 GlSEG7 GLBHY7 
GLBNG9 GLBEG9 GLBHY9 

GL8NG21 GLBEG21 GlBHY21 

GL8HY31 

GL8NG26 GL8EG26 GL8HY26 

GLBNG27 GLBEG27 GL8HY27 

GL9NG10 GL9EG10 GL9HY10 

GL9NG22 GL9EG22 GL9HY22 

GLBNG23 GLBEG23 GLBHY23 

GL8NG24 GL8EG24 GLBHY2·-

GL9NG25 GL9EG25 GL9HY25 
GL8NG40 GL8EG40 GL8HY40 

GL9NG41 Gl9HY41 

GLBNG25 Gl8EG25 GL8HY25 

GL8NG4B GLBEG4B GL8HY4B 
GL8NG22 GL8EG22 GLBHY22 

Lemon 
yellow 

GaP 

GLBPY21 

GL8PY24 

GLBPY25 

GL8PY22 

Sunset 
orange 

GaAsP 
on GaP 

GLBHS5 
GLBHS7 
GLBHS9 

GLBHS21 

GL8HS26 

GLBHS27 

GLBHS23 

GL8HS24 

GL8HS40 

GL8HS25 

GL8HS48 
GLBHS22 

>,¢~r"~ GL8PR31 

~:'~ GL8PR26 

'~ GL8PR27 

~~ GL9PR10 
\~ GL9PR22 

~:~:::: 
~G~9::~40 
~ GL9PR41 

~~ GL8PR25 

,~GL8PR29 

~~~::::: 
\.~ ~~tr~dicates 
~ high-luminosity 
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2460 LAMPS, LIGHTS, & INDICATORS 2460 

SHARP. 
Ortoelectronics 

Dichromatic LED lamps/High-luminosity LED Lampsl 
Super-luminosity LED lamps/Mini-mold Lamps 

Dichromatic LED Lamps 

GL5NP5 SERIES GL5NP27 SERIES GL8NP5 SERIES GL9NP2 SERIES GL9NP4 SERIES GL9NP24 SERIES 
Note: HL indicates high-luminosity 

Radiation 
Yellow-green + Yellow-green + 

Lens Red 
Yellow-green (HL) Yellow-green (HL) Yellow-green (HL) Yellow + Red ~ed+Green 

Appearance Red + Red + Red + Yellow 
shape type GaP + GaP+ GaP+ GaAsPonGaP GaP+GaP GaAsP on GaP GaAsP on GaP GaP+GaP GaAsP on GaP +GaP GaP+GaP 

Cylinder 5 
Milky diffusion Gl5NP5 Gl5ND5 GL5ED5 Gl5EP5 Gl5HP5 Gl5RG5 
COlorless trans. GL5NP27 Gl5ND27 GL5ED27 Gl5EP27 Gl5HP27 

1.9x3.9 Milky diffusion Gl8NP5 GL8ND5 GL8ED5 GL8HP5 

Rectangle 
2.0x5.0 Milky diffusion GL9NP2 GL9ND2 GL9ED2 GL9EH2 GL9HP2 
5.0x5.0 Milky diffusion Gl9NP4 GL9ND4 GL9ED4 Gl9HP4 
1.0x5.0 Milky diffusion Gl9NP24 GL9ND24 GL9ED24 Gl9HP24 

Notes: Lead Frame - Reflective long 

High-luminosity LED Lamps 
Radiation Absolute maximum ratings Electro-optical characteristics 

Model No. shape Radiation Radiation Lens type IF V. P Topr Iv (mcd) VF (V) IF 
(mm) color material 

(mA) (V) (mW) (OC) MIN. TYP. TYP. MAX. (mA) 
Gl3TR8 3(Cylinder) Red GaAl As on GaAs Colored diffusion 50 5 110 25 +85 30 60 1.75 2.20 20 
GL3TR43 3(Cylinder) Red GaAlAs on GaAs Colored trans. 50 5 110 25- +85 10 20 1.75 2.20 20 
GL3TR44 3(Cylinder) Red GaAlAs on GaAs Colorless trans. 50 5 110 25- +85 45 110 1.75 2.20 20 
GL3TR47 3(lnverse cone) Red GaAlAs on GaAs Colored trans. 50 5 110 25 +85 2.5 5.0 1.75 2.20 20 
GL5TR8 5(Cylinder) Red GaAlAs on GaAs Colored diffusion 50 5 110 -25- +85 40 80 1.75 2.20 20 
GL5TR43 5(Cylinder) Red GaAlAs on GaAs Colorless trans. 50 5 110 -25-+85 200 500 1.75 2.20 20 
GL5TR47 5(lnverse cone) Red GaAlAs on GaAs Colored trans. 50 5 110 -25- +85 2 4 1.75 2.20 20 
GL3LRB 3(Cylinder) Red GaAlAs on GaAs Colored diffusion 50 5 110 -25- +85 70 140 1.75 2.20 20 
GL3LR43 3(Cylinder) Red GaAlAs on GaAs Colored trans. 50 5 110 -25- +85 20 40 1.75 2.20 20 
GL3LR47 3(lnverse cone) Red GaAlAs on GaAs Colored trans. 50 5 110 - 25- +85 7 14 1.75 2.20 20 
GL5LR8 5(Cylinder) Red GaAlAs on GaAs Colored diffusion 50 5 110 -25- +85 100 200 1.75 2.20 20 
GL5LR40 5(Cylinder) Red GaAlAs on GaAs Colored trans. 50 5 110 -25- +85 600 1200 1.75 2.20 20 
GL5LR41 5(Cylinder) Red GaAlAs on GaAs Colored trans. 50 5 110 -25- +85 170 340 1.75 2.20 20 
Gl5LR42 5(Cylinder) Red GaAlAs on GaAs Colored trans. 50 5 110 -25- +85 80 160 1.75 2.20 20 
GL5LR43 5(Cylinder) Red GaAlAs on GaA. Colorless trans. 50 5 110 - 25- +85 600 1200 1.75 2.20 20 
GL5LR44 5(Cylinder) Red GaAlAs on GaAs Colorless trans. 50 5 110 -25-+85 170 340 1.75 2.20 20 
GL5LR47 5(lnverse cone) Red GaAlAs on GaAs Colored trans. 50 5 110 -25- +85 5 12 1.75 2.20 20 
GL5lR48 5(Cylinder) Red GaAlAs on GaAs Colored trans. 50 5 110 -25- +85 170 340 1.75 2.20 20 
GL5LR49 5(Cylinder) Red GaAlAs on GaAs Colorless trans. 50 5 110 -25-+85 170 340 1.75 2.20 20 
GL8LR2 Rectangle Red GaAlAs on GaAs Colored diffusion 50 5 110 -25-+85 25 50 1.75 2.20 20 

Notes: Lead Frame-Reflective long 

Super-luminosity LED Lamps 
Radiation Absolute maximum ratings Electro-optical characteristics 

Model No. shape Radiation Radialion Lens type IF V. P Topr Iv (mcd) VF(V) IF 
(mm) color material 

(mA) (V) (mW) (Oc) MIN. TYP. TYP. MAX. (mA) 
GL5UR46 5(Cylinder) Red GaAlAs on GaAlAs Colored trans. 30 4 75 -25- +85 250 400 1.85 2.50 20 
GL5UR2K 5(Cylinder) Red GaAlAs on GaAlAs Colored trans. 30 4 75 -25- +85 1400 2000 1.85 2.50 20 
GL5UR2Kl 5(Cylinder) Red GaAlAs on GaAlAs Colorless trans. 30 4 75 -25- +85 1400 2000 1.85 2.50 20 
Gl5UR3K 5(Cylinder) Red GaAlAs on GaAlAs Colored trans. 30 4 75 -25- +85 2400 3000 1.85 2.50 20 
Gl5UR3Kl 5(Cylinder) Red GaAlAs on GaAlAs Colorless trans. 30 4 75 -25- +85 2400 3000 1.85 2.50 20 
LT9512U 10(Cylinder) Red GaAlAs on GaAlAs Colorless trans. 30 4 75 -25- +85 4000 5000 1.85 2.50 20 

Notes: Lead Frame-Reflective long 

LED Mini-mold Lamps 

/ /./ 
11]111111111111111 
t till till 111111111 I . II .. I 

GL1PR11 SERIES GL1PR21 SERIES GL1PRlll SERIES GL1PRl12 SERIES GL1PR211 SERIES GL1PR212 SERIES LT1PllA SERIES LT1P21A SERIES 
Note: HL indicates high-luminosity 

Radiation Lens Red Red (HL) Green Yellow-green Yellow-green Yellow Sunset orange 
Appearance shape (HL) 

(mm) 
type 

GaP GaAsP GaAIAs GaP GaP GaP GaAsP GaAsP 
on GaP on GaAs on GaP on GaP 

Colored diffusion GL1PRll GL1HDll GL1TRll GL1PGll GL1NGll GL1EGll GllHYll GL1HSll 
Colorless trans. GL1PR21 GLtHD21 GL1TR21 GL1PG21 GL1NG21 GL1EG21 GL1HY21 GL1HS21 
Colored diffusion GllPRlll GllHDlll GL1PGlll GllNGlll GllEGlll GL1HYlll GL1HSlll 

Mini-mold 2 
Colored diffusion GL1PRl12 GL1HDl12 GllPGl12 GL1NGl12 GL1EGl12 GL1HYl12 GL1HSl12 
Colorless trans. GL1PR211 GL1HD211 GllPG211 GL1NG211 GL1EG211 GL1HY211 GL1HS211 
Colorless trans. GL1PR212 GL1HD212 GllPG212 GL1NG212 GL1EG212 GL1HY212 GllHS212 
Colored diffusion lT1PllA' lT1DllA' lT1TllA' lT1GllA' LT1NllA' lT1EllA' LT1HllA' LT1SllA' 
Colorless trans. LT1P21A' LT1D21A' LT1T21A' LT1G21A' LT1N21A' LT1E21A' LT1HS1A' LT1S21A' 

Tapong type. Tape Width: 38mm, Tapong: 2,000pcsJtape 

SHARP ELECTRONICS CORP., Micro Electronics Div., Sharp Plaza, Mahwah, NJ 07430-2135-201/529-8757 - Telex: 426903 (SHARPAM MAWA) - Fax: 201/529-8759 
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SHARR 
Ortoeledronics 

Chip LED Devices/LED Mini Lamps/ 
Constant Voltage Diodes/ 

LED Lamps for Light Source/LED Large Lamps, 
Chip LED Devices 

GL1PR51 SERIES GL1TR52 SERIES Gl1PR53 SERIES LT1P51A SERIES 

Radiation Red Red (HL) Green Yellow-green Yellow-green Yellow Sunset orange (HL) 
shape Lens type 

GaAsP GaAIAs GaAsP GaAsP (mm) GaP on GaP on GaAs GaP GaP GaP on GaP on GaP 
Colored diffusion GL1PR51 GL1HD51 GLlTR51 GL1PG51 GL1NG51 GL1EG51 GL1HY51 GL1HS51 
Colorless trans. GLlTR52 

1.5)(2.9 Milky diffusion GL1PR53 GL1HD53 GLIPG53 GLING53 GLIEG53 GL1HY53 GLIHS53 
)(1.11 Colored diffusion LTIP51A' LT1D51A' LTlT5IA' LTIG5IA' LTtN51A' LTtE51A' LT1H51A' LT1S51A" 

Colorless trans. LTlT52A" 
Milky diffusion LT1P53A' LT1D53A" LT1G53A' LTtN53A" LT1E53A' LT1H53A" LT1S53A' 

Chip LED Devices (Dichromatic Radiation Type) 
Radiation 

Yellow-green Yellow-green (HL) + Red Yellow-green (HL) Yellow + Red Yellow-green 
+Red +Red(HL) + Yellow 

shape Lens type 
GaP + GaP + GaP + GaAsP on GaP GaP + (mm) GaP+GaP GaAsP on GaP GaAsPonGaP GaP + GaP GaAIAs on GaAs + GaP GaAsP on GaP 

Colorless trans. GL1ET52 
1.5)(2.9 Milky diffusion GL1NP53 GL1ND53 GL1ED53 GL1EP53 GL1ET53 GL1HP53 GL1NH53 

)( 1.1t Colorless trans. LTtET52A" 
Milky diffusion LT1NP53A" LTtND53A" LT1ED53A' LTtEP53A' LTtET53A' LT1HP53A' LTtNH53A" 

"Taping type, Tape width: 8mm, Taping: 3,000pcs/reel 

LED Mini Lamps 
Red Yellow-green 

Specification GaAsP GaP Taping type GaP Taping type on GaAs 
General specification LTB001P LTB10IP" LTB20IP"2 LTBOOIN LTBI01W' LTB20lW2 

IF-lmA : VFMAx.-l.60V LT8002R' 
Constant IF= 10!,A: VFMIN.=1.25V 
voltage IF= lmA : VF MAX. -1.85V LT8002P LT8102P"' LT8202P"2 LT8002N LT8102W' LT8202W2 diode IF= 10!,A: VF MIN.=1.55V 
specification IF_lmA : VF MAX. -1.90V LT8003P LTB103P"' LT8203P"2 LT8003N LT8103W' LT8203W2 IF = 10!,A: VF MIN. = 1.60V 

" Non-radiation type "I Tape width: 64mm "2 Tape width: 38mm Taping: 2,000 pcs/tape 

LED Lamps for Light Source Constant Voltage Diodes 
Appear- Radiation Radiation Radiation Specification GaAsP on GaAs GaP 

ance shape Lens type Model No, material Wavelength IF= lmA : VF MAX. = 1.60V 
(mm) IF = 10)'A : V F MIN. = 1.25V LT8500R 

LT9800D GaAsPon GaP 635nm IF= lmA : VF MAX. = 1.76V 
LT9800E GaP 565nm IF= 10!,A: VF MIN. = 1.55V LT8500P 

Cylinder 5 Colorless LT9800H GaAsP on GaP 585nm Note: Non-transmissive type (black resin) transparency 
LT9800L 660nm 
LT9800V 

GaAlAs on GaAs 
700nm 

LED Large Lamps 

• LT9507D SERIES LT9550L SERIES LT9550EL SERIES LT9512D SERIES LT9560L SERIES LT9520D SERIES LT95210 SERIES LT9525D SERIES LT9526D SERIES LT9527U 

Radiation Red (HL) Red Yellow Yellow-green (HL) Yellow-green (HL) Yellow-green 

shape + Red (HL) + Red 

(mm) Lens type GaAIAs GaAlAs GaAIAs GaAaP GaAsP GaP GaP + GaAIAs GaP + GaAsP 
on GaAIAs on GaAs on GaAs on GaP on GaP on GaAs on GaP 

<1>7.5 
Colored diffusion LT9552U LT9507D LT9507H LT9507E 
Colorless trans. LT9550L LT9550E LT9550EL LT9550ED 

<1>10 
Colored diffusion LT9562U LT9512D LT9512H LT9512E 
Colorless trans. LT9512U LT9560L LT9560T 
Colored diffusion LT9520D LT9520H LT9520E 
Milky diffusion LT95210 LT9521H LT9521E 

<1>20 Colored diffusion LT9525D LT9525H LT9525E 
Colored diffusion LT9526D LT9526H LT9526E 
Milky diffusion LT9527U 

Note: HL indicates high-luminOSity 

SHARP ELECTRONICS CORP., Micro Electronics Div., Sharp Plaza. Mahwah, NJ 07430-21350 2011529-8757 0 Telex: 426903 (SHARPAM MAWA) 0 Fax: 2011529-8759 
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SHAR~ Dot Matrix LEOs/Dot Matrix LED Units 
Of'~oelectronics 

(7 
LT51 01 P series LT51030 series LT51 050 series LT51 070 series LT1401 E series 

Dot Matrix LEOs 

Character Red 

height Commol'! GaAsPon 
Type (inch) pins GaP GaP 

0.33 Anode LTS001P 

Cathode LTS002P 

5 x 7 dot matrix 1.08 Anode LTS101 P LTS101D 

Cathode LTS102P LTS102D 

1.8 Anode LTS103D 

Cathode LTS104D 

1.0S Anode LTS10SD 

8 x 8 dot matrix 
Cathode LTS106D 

1.1 
Anode 

Cathode 

4 x 4 dot matrix 0.9 
Anode LTS107D 

Cathode LTS108D 

16x16dot 
1.48 Anode matrix 

Dot Matrix LED Units 
Construct Dot 

Type of Pitch Size (mm) 
Dots (mm) 

LT1410D 16 x 16 3.8 60x60 

LT1401S 16 x 16 3.8 60x60 

LT1401 E 16 x 16 3.8 60x60 

LT1421 ED 16 x 16 7.S 120x 120 

LT14S0ED* 16x 16 4 64x64 

LT1460ED* 16x 16 6 96x96 

LT1441M 16x 16 10 160x 160 
'Soon Available 

High luminosity 
Sharps's leading-edge opto-electronics technology is incorporated 
into its LED chips to provide amazingly high light emission. Thanks to 
our unique assembly technology, these units provide enough lumi
nosity to even be used outdoors. 

3 color display capability offers more creative 
freedom 
Allowing you to display red, yellow-green and orange (by mixing the first 
two) makes the information more colorful and thereby more effective. 

Reduced power consumption 
Sharp's LED chips have superior luminous efficiency and provide a 

Yellow-
Yellow- Green Yellow-Green 
Green (HL) Yellow (HL) + Red Orange 

GaAsP GaP+ 
GaP GaP on GaP GaAsPon GaP GaP 

LTS001N 

LTS002N 

LTS101E 

LT5102E 

LTS103E 

LT5104E 

LTS10SE LTS10SH LTS007ED 

LT5106E LTS106H LTS008ED 

LTS007S 

LTS008S 

LTS107E LTS107H LTS107ED 

LTS108E LTS108H LT5108ED 

LTSOOSS 

Power Duty 
Color 

Supply Cycle 

Red SV 1.6A 1/8 

Sunset Orange SV 1.6A 1/8 

Green SV 1.6A 1/8 

Green-Red SV3.2A 1/16 

Green-Red SV 1/16 

Green-Red SV 1/16 

Green-Red ±SV 6.4A Static 

practical luminosity level at low current, reducing power consumption 
for the entire system. 

Thin and light weight design 
A thin and light weight body has been realized through our unique 
high-density design. It allows flexible unit configuration of just about 
any size, to best suit the available space in shops, offices, even out
door locations. 

High-speed operation 
The response time is fast enough to cope with personal computers or 
various other forms of communication equipment. Graphics and 
other complex displays can be also shown, expanding the range of 
applications as an intelligent message board. 
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........... A·1404, B'1090, C·1119 0'1156 
AC Power Supplies, Product 

Selection Guide ............................ 0.2156 
ASCII Code ..................................... 0·1080 
Batteries, Product Selection Guide .... 0'1447 
Batteries & Fuel Cells, 

Characteristics ............................. 0'1450 
Cabinets, Enclosures, Racks & Chassis, 

Product Selection Guide ................ C·1003 
Capacitors, Basic Formulas ............... A·1093 
Capacitors, Miniglossary .................. A·l 066 
Capacitors, Product Selection Guide .A·1002 
Coils, Chokes, Inductors, 

Product Selection Guide ................ A·ll 9 7 
Conductors,· Maximum Current Capacity 

of Copper & Aluminum ... A.2272, C'1316 
Connectors, Miniglossary ................ C·1271 
Connectors, Terminals & Sockets, 

Product Selection Guide ................ C·1127 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide ............................. A·1339 

DC Power Supplies, Product 
Selection Guide ............................ 0.1537 

Delay Lines, Product Selection 
Guide ............................................ A·1503 

Dielectrics, Thermal Conductivity ..... B.1916 
Discrete Semiconductors, Product 

Selection Guide ............................. A·2154 
Displays, Readouts, & CRTs, 

Product Selection Guide ................ B'1041 
EBCDIC Code ................................. 001086 
Encapsulation, Miniglossary .............. C·1124 
Fans, Blowers, Cooling Equipment, & 

Heat Exchangers, Product 
Selection Guide ............................. C·1631 

Fiber Optics, Miniglossary ................ B.11186 
Fiber Optics, Product 

Selection Guide ............................. B.1204 
Filters, Power, Product 

Selection Guide ............................. A·1642 
Filters, Signal, Product 

Selection Guide ............................ A.1683 
IC Master ........................................ A·l 740 
Instruments, Test & Measuring, 

Product Selection Guide ................ 001210 
Interconnection Systems, Product 

Selection Guide ............................. C·1702 
Keyboards & Keypads, Product 

Selection Guide ............................. B·1854 
Lamps, Lights, & Indicators, Product 

Selection Guide ............................. B·1126 
Logofinder & Trademark Directories ... C·901 
Microwave Components, Product 

Selection Guide ............................. A·1776 

Military Qualified Products List.. ........ B'l 002 
Motors, Drives, & Rotating Components, 

Product Selection Guide ............... B·1221 
Opto Semiconductors, Miniglossary 

................................................... A.2169 
OScilloscopes, Product 

Selection Guide ............................. 0·1426 
Panel Hardware, Product 

Selection Guide ............................. C·1583 
Panel Meters, Analog & Digital, Product 

Selection Guide ............................. 0·1376 
Potentiometers, Trimmers, Controls, & 

Rheostats, Product 
Selection Guide ............................. A·2078 

Power Supplies, Miniglossary 
...................................... A·2276, 001541 

Power Supplies, AC, Product 
Selection Guide ............................. 0·2156 

Power Supplies, DC, Product 
Selection Guide ............................. 0·1537 

Protective Components (Fuses, 
Circuit Breakers, etc.), 
Product Selection Guide ................ B'1351 

Relay Contact Forms ....................... B-1450 
Relays, Electromechanical, 

Miniglossary .... , ............................ B'1414 
Relays, Product Selection Guide ........ B·1411 
Resistor Color Codes ....................... A·1952 
Resistors, Product Selection Guide ... A·1867 
Servo Components, 

Miniglossary ................................. 8'1266 
SI Units, Basic Guide To, 

.......... A·1434, B'1472, C'1692, 001386 
Solenoids, Product Selection Guide ... B-1655 
Switches, Product Selection Guide .... B-1673 
Symbols-International Authorities 

......... A.1454, B.1064, C.1104, 0·1166 
Thermal Components, Product 

Selection Guide ............................. B·1886 
Thermal Conductivity of Dielectrics 

at Room Temperature ................... B·1916 
Thyristors/High Power Diodes, 

Miniglossary ................................. A·2211 
Timers, Miniglossary ......... B.1492, 0.1140 
Trademark & Logofinder Directories ... C·901 
Transducers & Encoders, Product 

Selection Guide ............................. B·1928 
Transformers, Product 

Selection Guide ............................. A·2215 
Voltage Drop Nomograph 

......... A.2262, C.1469, C.1960 0'1718 
Wire & Cable, Product 

Selection Guide ............................. C·1755 
Wire Gauges-Diameter, Area, 

Copper Weight... ........... C·1343, C.1759 



Acceptance Angle 
The maximum angle within which light 
will be accepted by an element such as a 
detector or waveguide. In the latter, it is 
quantified as half the vertex angle of the 
cone within which optical power may be 
coupled into bound modes of a fiber. 

Aligned Bundle 
An assembly of fibers in which the coor
dinates of each fiber are the same at the 
two ends ofthe bundle, also called C oher
en! Bundle. 

Bend Radius 
The radius of curvature that an optical 
fiber can bend without breaking. 

Bundle 

Effective Numerical Aperture 
The real numerical aperture of a fiber 
when the computed NA is not valid due to 
a change in the glass indices during the 
drawing and fusion process. 

Fiber Bundle 
A rigid, or flexible, concentrated assem
bly of glass or plastic fibers used to trans
mit optical images or light. 

Fiber Optic Light Guide 
A bundle of optical fibers arranged ran
domly for the purpose of transmitting en
ergy, not images. 

Fiber Optic Probe 
A flexible optical probe having a bundle 
of glass fiber arranged to transmit an 

Multiple optical fibers in a single housing image 
used to transmit light or images. 

Cladding 
The low refractive index material that 
surrounds the core of the fiber to contain 
core light while protecting against sur
face contaminant scattering. In all-glass 
fibers, the cladding is glass. 

CLADDING N2 

Gap Loss 
The optical power loss caused by space 
between axially aligned fibers. 

Image Transducer 
Any arrangement of a bundle of optical 
fibers that alters the shape of the image. 

For example, by a systematic regulation 
of the spacing of the fibers from the en
trance end to the exit end, a distortion of 
the image can occur that may be used to 
neutralize or compensate for the distor
tion introduced by the lens, prism or mirror 
components in an optical system. 

Large-Core Fiber 
Optical fiber with a large core, often a 
step-index fiber. "Large" is sometimes 
defined as greater than 85 J..lm. 

Multifibers 
An array of optically distinct fibers that 
are fused into one strand. They are used to 
keep the resolution efficiency of the 
smaller single fibers and eliminate diffi
culty in handling. Their specific usage is 
determined by their flexibility or rigidity. 

Packing Fraction 
The ratio of the active core area of the 
fiber bundle to the total area at its light 
emitting or receiving end. 

Plastic Fiber 
Fiber in which both the core and cladding 
are made of plastic. 

CLADDINGN2 

(a) Light propagation in a step index fiber. (b) Path oflight rays in a graded index fiber. 
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2460 LAMPS, LIGHTS, & INDICATORS 2460 

Miniature. Subminiature. 
Microminiature. and 

LED Lamps 
SHOKAI GUARANTEED PERFORMANCE AT THE 

WORLD'S LOWEST PRICES! 

wi~e~W8Wo@ ~®W Q We 
• Engineered and Tested for Longer 

Lasting, Perfect Performance in 
Every Project 

• All Voltages . . . Shapes . . . Sizes
Standard Types or to Your 
Specifications 

• On-Time Deliveries-Direct from 
Our Overseas Factory 

• Also Available-Halogen, Xenon, 
Neon, Krypton, Fluorescent, 
Germicidal, Auto, Aircraft and 
Telephone Lamps for All 
Applications 

When you need OEM quality 
components, specify SHOKAI. The 
name you can depend on! 

Our proven record of reliable 
customer service and on-time deliv
ery is no accident. We control every 
aspect in the manufacture of our 
products. We selectively review and 
test each category of components. 

And we consistently ensure the 
highest standards of production and 
design. All resulting in an assortment 
of quality components designed to 
meet every customer need. That's 
why more and more component pur
chasers have turned to SHOKAI. 

And even if we don't have exactly 
what you need, we can custom 
make it for you, to your exact specifi
cations, in our own facilities. 

Insist on SHOKAI. For consistent 
quality, competitive pricing, and 
unbeatable values. 

We can also furnish other quality 
components, such as antennas, 
battery holders, buzzers, cables and 
cord sets, capacitors, connectors, 
microphones cartridges, 
potentiometers, speakers and tape 
heads. 

Give us a call today for all your 
electronic needs. 

,~ SHOI<AI F~R E:~ST LTD. 
280 North Central Avenue 
Hartsdale, New York 10530 
(914) 681-0700· FAX (914) 681-0807 
You Can Stake your Reputation on Shokai! 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1187 



"The Touch of Brilliance 
in Panel Design" 

You need a solution! 
You need it soon! 
We can help you and we will. 
You need well packaged LED's. 
Standard bright? Super bright? 
Ultra bright? Multi chip? 

We got'em! 

High Rei? 

Waterproof? 

Oiltight? 

No Problem! 

Maybe you have a high voltage 
circuit in a Radio Frequency 
sensitive environment. We 
handle that in every shape 
and size. 

For the last 30 years 
The Sloan Company has 

been providing the finest 
indicator lights available. 

For military applications, 
it's important to know 

that all of our material 
and processes meet or 
exceed military specs. 

In the event that you don't see what you are looking 
for here, call us, you will find 
our staff most obliging. You 
will be pleasantly surprised 
to find how few you may 
have to order and how 
fast you can get them. 
Free samples and 
prototypes available. 
We will be glad for the 
opportunity to help you 
to find or develop the 
product you envisioned. 

The Sloan Company 
P.O. Box #367,7704 San Fernando Road, Sun Valley, CA 91353 
Phone: (213) 875-1123 (818)767-1729 FAX: (818) 768-8326 TWX: (910) 498-2250 
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2460 LAMPS, LIGHTS, & INDICATORS 2460 

~e~ The Sloan Company 7704 San Fernando Road, P.O. Box 367, Sun Valley, CA 91353 
••• "THE TOUCH OF BRILLIANCE IN PANEL DESIGN" (213) 875-1123' TWX 910-498-2250· FAX: (818) 768-8326 

T-1 3/4 MIDGET FLANGED BASE LED 
MODEL510 __________________________________________________ --. 

C~-::l i[[] I 

The Model 510 six chip LEO T13/4 Midget Flange Base lamp has abundant light 
output both front and Side VieWing, for use In indicator lights and other applications 
where the MS25237 (327, 328, etc.) Incandescent lamps are used. The SIX chips in 
one package give far greater light output totally than earlier single chip LEOs so that 
It compares favorably In use with the Incandescent lamp It is intended to replace 
Internal current limiting resistors allow for supply voltages from 5 up to 28 volts. 

1/4r __ JIA 

I~ ~~CENTERCONTACT L- 5,. (ANODE) 

BASE 
(CATHODE) 

CIRCUIT BOARD MOUNT LED 
MODEL210 __________________ ~ 

.350 

.05 
~ (+) 

Designed specifically for parallel mounting to printed circuit boards. Used as single 
indicator lights mounted in various places along the edge of the printed circuit board 
on any center-to-center distance. 

CIRCUIT BOARD MOUNT LED 
MODEL220 ____________________ ~ 

1 I" 'I. 

18-, 
LG),~ 

v;;J 

.02 SO. 
-(TYP.) 

1 
7/,. MIN. 

(+)-

.1001 1"'".100 

L- e '- .035 DIA. HOLE 
,- e e 4 PLACES 

SUGGESTED MOUNTING 
HOLE PATTERN 

This is an extremely versatile device for awide range of applications and space saving status 
indicator for horizontal mounting in printed circuit boards. The bi-Ievel feature saves board 
space by cutting space requirements in ha~. Standard .100 inch center to center distance of 
the leads make it easy for both assembly and servicing of the circuit board. 

CIRCUIT BOARD MOUNT LED 
MODEL211 __________________ ~ 

.. J 1 I .250 I --.--r235 

..
. r .35°l r-- 100 -----j 

\' . :J ftITITft I .55 

.02 SO (+) U J I 
(TYP.) ~ 

.05 

Designed specifically for parallel mounting to printed circuit boards. Used where two or 
more indicator lights are needed in arrays of virtually any number. Close tolerance 
spacing makes assembly of the board with the front panel easy and trouble free. 

PANEL MOUNT LED 
MODEL250 ________________ ~ __ ~ 

Utilizes hermetically sealed solid state LEOs with high brightness and wide viewing 
angle. Can be supplied with standard, JAN Qualified, or JANTX LEOs. It can also be 
supplied with a current limiting resistor depending on your particular requirement. 
The Model 251 is supplied with an O-ring for proper panel sealing. 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1189 
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PANEL MOUNT LED 
MODEL240 __________________ ~ 

~ .•........ 

!.!.!.1/P..'. ',-I 

'/ 
l ~5~40 l 

1 1'.030 '"·1 r 
(Q) t1E I (+) 

L .280 J -I I... I-- sis --J 
.100 MIN 
PANEL 
THICKNESS 

This model uses high brightness LEOs mounted in easy press to fit bodies. Ideal for fast 
production, this model presses into place permanenfly, eliminating the need for mounting 
hardware. Uses straight terminal leads to which wires can be soldered directly or the leads 
can be hand soldered into PC boards either vertically or horizontally by bending the leads. 

PANEL MOUNT LED 
MODEL252 __________________ ~ 

, ~ L511. J L 
19164 

FITS UP TO TWO 
#20 AWG WIRES 

511 .. 32 THREAD 

Identical to the Model 250 except this model incorporates a standard package high 
bright LED. The Model 253 is supplied with an O-ring for proper panel sealing. 

PANEL MOUNT LED 
MODEL3L5 __________________ ~ 

This rugged unit houses high bright T13I4 LEOs in an all metal threaded housing. 
Termination is by wire wrap posts or solder lugs. Built in current limiting resistors 
allow these units to be powered from sources up to 28 volts. 

PANEL MOUNT LED 
MODEL241 __________________ ~ 

.. ,5 .. '1.".1 iy-

-f0 .440l-
.150 '/. FITS UP TO TWO l I' .030 l #20 AWG WIRES 

t1E ~~ 
~ I-- I- 511. J [280 ] 

.100 MIN 
PANEl: 
THICKNESS 

Identical to Model 240 but has solder loops in the terminal leads to accommodate up 
to two #20 AWG or smaller wires. Robustterminalleads are formed with the loops in 
opposite directions to keep the wires apart from each other. 

PANEL MOUNT LED 
MODEL5L3 __________________ ~ 

LE~ I BODY 'Is" DIA. 

e{] i ~' 
9
1s4,CJ L 911. -.J \ 

LEAD WIRES 
ANODE ( + ) RED 
CATHODE ( - ) BLACK 

The mini-cartridge provides front panel indication in applications where space is at a premium. 
The Model5L3 is one of the smallest panel mount LED on the market. A series resistor is available 
allowing operation from sources up to 28 volts. Lead wires are color coded for polarity and 
provide simple solder connectioAS. A speed clip permits easy and positive panel iAstaliation. 

PANEL MOUNT REAR RELAMP 
INCANDESCENT OR LED 
MODEL107 __________________ ~ 

L~~~ 
7132 JJ ~~ \.... \. CONTACT 

"1s. L ,'\. "'-= ~.A=EX NUT 

12-40 THREAD 

BODY 

Designed for rear replacement of T-1 size midget flanged base incandescent or LED 
lamps. Rugged construction allows operation at severe conditions. Available in dif
ferent lens cOAfigurations. The two terminal version is the 107SI. 
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~e~ The Sloan Company 
••• "THE TOUCH OF BRILLIANCE IN PANEL DESIGN" 

7704 San Fernando Road, P.O. Box 367, Sun Valley, CA 91353 
(213) 875-1123· TWX 910-498-2250· FAX: (818) 768-8326 

PANEL MOUNT FRONT RELAMP INCANDESCENT OR LED 

MODEL 102S __________________ ~ 

r 
! 

+-_B ----< 
, MAX. 

I 

-I~ .. c·,--f 
7/32 17/64 
DIA. DIA. 

..1 I. 

5/16 HEX NUT 

Utilizes the T-1 flanged-based incandescent lamp or LED. An internal 
silicone rubber pressure pad maintains electrical contact with the lamp 
and is an effective front-to-back of panel moisture seal. 

MATERIAL & PROCESSES 
BOOY-Brass SAE 72 Nickel Plate QQ-N-290 Delrin per LP-392 
LENS-Lexan LP-393 Nylon MIL-M-20693 Aluminum 2024-T4 Anodize MIL-A-8625 
TERMINALS-Brass SAE 72 Tin Plate MIL-T-10727 
HOWE-Brass SAE 72 Nickel Plate QQ-N-290 Phenolic per M I L-P-15035 Nylon 

MIL-M-20693 

MODEL 102SI ____________ -, 

MXX. t M~X . ..J 
.. - - A 

PANEL 
I MAX. 

- .. -1 ~--'=.. . r 
7/32 17/64 
DIA. DIA. 

~ .1 

BODY 

TERMINAL LUG 

This is the two-terminal version of the basic 102S Model. It is created by 
the addition of special insulating hardware (above) which includes a 
solder lug as the second terminal. 

NOTE 1-Both the 102S and the 102S1 are available in four body styles: S-(above) 
provides a bright hex flange on the panel, SK-is a knurled flange, SS-a short 
low·profile hex, and SR-(aoove left) a small, plain flange. 
NOTE 2-The 102S and 102S1 are available in several lens styles: Q, OB. DSC, DS. 
STD. (Contact Factory) 
NOTE 3-The 102 series can be furnished in a waterproof version. and can be RF 
shielded. (Contact Factory) 

PANEL MOUNT FRONT RELAMP INCANDESCENT OR LED 

MODEL 855S __________ ---. 
!-- - -25/32 MAX. _. --1 

3/8 + PANEL MAX. - A-------I 

7/16 HEX NUT 13/32 HEX 

3/B-32 THREAD 

B 
i 

c 

Among the features of the 855 Series are. Small Mounting Size. Front 
Relamping • Interchangeable Lens Assemblies. Contact pressure is main
tained by a silicone rubber pressure pad which seals out moisture front 
to back of panel. Uses T-13,4 Flanged Base lamp, incandescent or LED. 

MATERIAL & PROCESSES 
BODY-Brass SAE 72 Nickel Plate QQ-N-290 
LENS-Butyrate LP-349 Lexan LP-393 Nylon MIL-M-20693 Aluminum 2024-T4 

Anodize MIL-A-8625 Brass SAE 72 Nickel Plate QQ-N-290 
TERMINALS-Brass SAE 72 Tin Plate MIL-7-10727 
CODE COLLAR-Nylon MIL-M-20693 
HDWE.-Brass SAE 72 Nickel Plate OO-N-290 Nylon MIL-M-20693 

Linen Base Phenolic MIL-P-15035 

MODEL 855S1 ___________ --, 
r- --- 3/4 MAX.---------j 

PAN~L1~AX.~ --+- A ! 

B 
t 

c 

13/32 HEX 

SHOULDERED INSULATOR 
318·32 THREAD 

FLAT INSULATOR 

The 855S1 Model is the two-terminal version of the 855S Model. It is 
created by the addition of special insulating hardware (above) which 
includes a solder lug as the second terminal. 
NOTE: Available in Lens styles-a, aB, DSC, DS, STD, M, MB, D, SE, DDS, U 
and I, see last page. 

MATERIAL & PROCESSES 
BODY-Brass SAE 72 Nickel Plate OO-N-290 Nylon Mll-M-20693 
LENS-Lexan LP-393 Butyrate LP-349 Nylon Mll-M-20693 Brass SAE 72 

Aluminum 2024-T4 Nickel Plate OO-N-290 Anodize Mll-A-8625 
TERMINALS-Brass SAE 72 Nickel Plate QO-N-290 

PANEL MOUNT FRONT RELAMP INCANDESCENT OR LED 

i -7/8MAX .... --"j a.aB,DS,DSC-
.25/64--1- .L __ . _ 13/32 

P'ANEL MAX. M,MB-

I ri'rr-",~r""T--,,-I-l 7/B 

I 1/2 

I I DIIA. 

_______ 1 

~LENS 

RECEPTACLE 

A two-terminal, front-relampable indicator light designed to use the T-1% 
midget flange based incandescent bulb or LED. An internal silicone
rubber pressure-pad maintains electrical contact inside the lamp· body. 
It also provides an effective moisture seal front to back. 
NOTE: Available in lenses styles: a, aB, DSC, DS, M and MB. 

MATERIAL & PROCESSES 
BODY-Brass SAE 72 Nickel Plate QQ-N-290 Nylon MIL-M-20693 Delrin per lP-329 
LENS-Lexan LP-393 Alum. 2024 Brass SAE 72 Anodize per MIL-A-8625 

Nickel Plate OQ-N-290 
HDWE.-Brass SAE 72 Nickel Plate OQ-N-290 
TERMINALS-Brass SAE 72 Tin Plate Mll-T-l0727 

MODELS-121, 122-123, 124-------, 

rE~f~g ~~~E}f r5/16 1/4l 
PANEL MAX. 
MAX. 

I --1-------. 
-1 16(~2 
7/32 DIA. 1 

______ ,i , 
._------'. 

5/16 HEX NUT LENS 
9/32 UNM THREAD SHROUD 

The 121 Model lamp holder is a two terminal, front relampable indicator 
light specifically designed for use with T-1 Midget Flange Based incan
descent or LED lamps. The 122 is a waterproof version of the 121. 
The Model 123 is the same but with the more conventional ~6-32 screw 
body. The 124 is the waterproof version of the 123. 
Available in lens styles: STB, STC, OS, DSC, OB, Q. 

MATERIAL & PROCESSES 
BODY-Alum. 2024 Anodize Mll-A-8625 Nylon Mll-M-20693 Delrin per lP-392 
LENS-Lexan LP-393 Alum. 2024 Brass SAE 72 Anodize per MIL-A-8625 

Nickel Plate OQ-N-290 
HDWE.-Brass SAE 72 Nickel Plate OO-N-290 
TERMINALS-Brass SAE 72 Tin Plate MIL-T-l0727 
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PANEL MOUNT FIXED LAMP 

MODEL 857 __________________ ~ 
MODEL A 

A sub-miniature fixed neon, offering optimum light dispersion and direc
tion. Uses, Hi-Brightness or other NE-2 Series unbased bulb with or 
without resistors. Mounted in a % dia, hole with resistor, the Model 857 
can be used directly on commercial line currents (115 VAG). 

MATERIAL & PROCESSES 
BODY-Brass SAE 72 Nickel Plate OO-N-290 General Purpose Phenolic 
LENS-Butyrate LP-349 
TERMINALS-Brass SAE 72 Tin Plate per MIL-T-10727 
HARDWARE-Brass SAE 72 Nickel Plate OO-N-290 

PANEL MOUNT FIXED LAMP 
NEON OR INCANDESCENT 
MODEL 859 __________________ ~ 

Uses the T-2 unbased neon lamp and long neon lamps without dropping 
resistor or with dropping resistor. It can also accommodate short neon 
lamps (A1G type) with or without resistor. With resistor the 859 Series 
can be used directly with commercial current (115 volts A.G.). Incan
descent unbased lamps (T-1 or T-l3.4) can also be furnished. 

MATERIAL & PROCESSES 
LENS-Butyrate LP-349 
TlNNERMAN NUT-Carbon Steel Phosphate Oil Finish 

PANEL MOUNT FIXED LAMP 
lED 

MODEL 1 L3 _____________ ----, 

1'1/40-4~ ~~::~~~~~~ 
-1 

ANODE (+lL' I Irrnlll '7'h--I:
11 
~ 3/8 

CATHODE (-lh i ' I Dt· 
1/16-1 ~- ~L --~ 

5/16 REX NUT" ,;:;:.--lJ 5/641 

LOCKWASHERJ 27/64~~!!~~~~ 
Designed for applications requiring LED indication without a lens. The 
1 L3 Model provides high brightness in the smallest threaded metal 
body available in the industry. Termination is by wire leads. Built-in 
dropping resistors allow these units to be powered from sources up to 
28 VDG. 

MATERIAL & PROCESSES 
BODY-Brass SAE 72 Nickel Plate OO-N-290 
HOWE-Brass SAE 72 Nickel Plate OO-N-290 
TERMINALS-.02 Sq. Solid Cu. Tin plated for solderability 

PANEL MOUNT FIXED LAMP 
NEON OR INCANDESCENT 

MODEL 858 ______________ ----, 

f1171~-1/32------'1 RETAINING CLIP 

[114 , PANEL MAX.-I U5/32 DIMS 

l~h2 ittdj~'1 ~ 11 CS~I~ ~ ~A. ~ 11116 

----- LENS TERMINALS I J 
TINNERMAN NUT INSULATOR 

1---11 2 ~---1 

Uses the T~2 unbased neon lamp or can be supplied with the T-1 or T-l3.4 
unbased incandescent lamp. It accommodates long neon lamps (C2A 
Type) without dropping resistor built-in, as well as short neon lamps 
(A1C Type) with dropping reSistor built-in. When resistor is built-in it can 
be used directly on commercial line current (115 volts A.C.). For LED 
applications see note below. 
FOR LED APPLICATIONS LED can be supplied as a special in red, green 
and amber with or without built-in resistor. Voltage up to 28 volts 
available. (Contact factory). 

MATERIAL & PROCESSES 
LENS-Butyrate LP-349 
TERMINALS-Brass SAE 72 Tin Plate MIL-T-l0727 
TINNERMAN NUT-Carbon Steel Phosphate Oil Finish 
INSULATOR-General Purpose Phenolic 

PANEL MOUNT FIXED LAMP 
NEON OR INCANDESCENT 

MODEL 862 __________________ ~ 

F~21/32 -~,1" RETA,INING CLIP 
[
1145/16 -..; ~l5/3 DIMS. 

~ANEL MAX. ' lrnJ- r 13~ 5~ ~- , ,~,' ',5~6 ~r, ~, 11/16 
D!A. DIA. J l®) I 
L_~ LENS 'TERMII~ALS I 

TINNERMAN NUT" INSULATOR .J 
L1/2 -J 

The 862 series accommodates short (A1C) neon lamps only with no 
resistor built in. Useful where space is limited behind the panel and 
offers wire wrapTM terminals for soldering. 

MATERIAL & PROCESSES 
LENS-Butyrate LP~349 
TERMINALS-Brass SAE 72 Tin Plate MIL-T-l0727 
INSULATOR-General Purpose Phenolic 
TINNERMAN NUT-Carbon Steel Phosphate Oi I Finish 

PANEL MOUNT FIXED LAMP 
INCANDESCENT flED 

MODEL 1 05S/ 1 L5S _____________ ----, 

i -"2-115,/64tJ3/16 1/8 MAX. 
PANE 

JMAX 

~lll ~DIA. 
~7/321:l 

1/4 HEX NUT 10~32 THREAD 

Featuring a T-1 un based commercial or MIL-Spec. lamp. Standard unit has 
two Y2" long leads. Longer leads furnished upon request. RFI shielding 
and waterproofed version available. The 1 L5S is the LED indicator model. 

MATERIAL & PROCESSES 
BODY-Brass SAE 72 Nickel Plate OO-N-290 
LENS-Lexan LP393 Nylon MIL-M-20693 Aluminum 2024~T4 Anodize MIL-A-8625 
HDWE.-Brass SAE 72 Nickel Plate OO-N-290 
TERMINALS-32 AWG Solid Cu. 
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PANEL MOUNT FIXED LAMP 
INCANDESCENT flED 

MODEL 106S/1L6 _______ ---. 

I 

1/16 DIA. I .-
7/16 DIA. 

I MAX . 
3/16DIA. 

CONTACT 
31B HEX NUT 

LOCKWASHER 

I 

Specifically designed for use with T-l unbased MIL-Spec., commercial 
incandescent or LED light source. Can be installed from front or rear of 
panel. 
The light source in Model 1 L6 is a special high bright T-l0/4 LED 
protruding from a metal body. No lens is provided. Built-in dropping 
resistors allow these units to be powered from sources up to 28 VDC. 
NOTE: The 1 L6 is available in red only. 

MATERIAL & PROCESSES 
BODY IHEX NUT IRD NUT -Brass SAE 72 Nickel Plated QQ-N-290 
TERMINALS-Brass SAE 72 Tin Plate MIL-T-l0727 
LENS-Lexan LP-393 Nylon MIL-M-20693 

PANEL MOUNT FIXED LAMP 
lED 
MODEL 2L5 _____________ ---. 

I--- 35164c--t-7116--; 

I
, 1"-1/2 ---Ilf~~.~13/64 

I I PANEL '--i 1"-3/64 

LlICATH~~~ I I '----i=fi 
.10 I IIIIII T 5/16 DIA. 

1~ ~41 r-- i ~!~D'A'l 
P-ir *WIR~~~~pn-i HEX 12-40-UNS-THREADED BODY 
~/64 POSTS NUT /INTERNAL TOOTH LOCKWASHER 

FLAT WASHER 

This Series incorporate a red, green or amber T- t size LED in an all-metal 
threaded body. Available with wire leads or wire wrap" terminals. Twol 
kinds of color contrast lenses are provided. When unlit, the white or clear 
lens material alone is visible. When lit, the color LED shows through 
plainly, giving the appearance of a lens which changes color 
Built-in dropping resistors allow these units to be powered from sources 
up to 14VOC. Model 2L501 available with superbright LED. 
Available with either a round body or flat sided "0" body for consistent 
terminal location and ease of tightening. 'Gardener-Denver 

MATERIAL & PROCESSES 
BODY-Brass SAE 72 Nickel Plate per QQ-N-290 
LENS-Lexan LP-393 Nylon MIL-M-20693 
TERMINALS-Phosphor Bronze 0/4 Hard Tin Plate per MIL-T-10727 

Wire per MIL-W-16878 24 AWG Solid Cu. 26 AWG Stranded Cu. 
HDWE.-Brass SAE 72 Spring Steel per MIL-W-6986 Nickel Plate per QQ-N-290 

PANEL MOUNT FIXED LAMP 
HI-BRIGHT lED 

MODEL 2L7/2L703 _______ --. 
25/32 19/64 r·· ,35164 1" --'72-MAX~:::::r MAX.4 

r 112.-': IMAx. PANEL, 1-1/16 I 
. I CATJ::I0DE, THICKNESS, ---- """;j 
,y- I!! III !'I."III' II, ~16;2g(~~ 

*WIRE WRApTM . , _____ ~ 
POST .025 SQ. ~5~>~ 1/4-40 THREADED BODY 

FLAT WASHER 13/32 D~~~~J,~~~~~ TOOTH 

Utilizes a T- 1314 Hi-Bright LED. Permits 1800 visibility, up to 50 mcd. The 
lens incorporates Fresnel rings and flutes which allow maximum distribu
tion of light output. Also available with plain lens (no flutes or rings). 
Termination is by wire leads or wire-wrapm post. Built-in dropping resis
tors allow these units. to be powered from sources up to 28 VDC. 2L703 is 
waterproof version. Bodies can be round or "0" type. 

MATERIAL & PROCESSES 
BODY-Brass SAE 72 Nickel Plate per QQ-N-290 Nylon per MIL-M-20693 
LENS-Lexan per LP-393 
TERMINALS-Phosphor Bronze- 3/.! Hard Tin Plate per MIL-T-l0727 

Wire per MIL-W-16878 24 AWG Solid Cu. 26 AWG Stranded Cu. 
HDWE.-Brass SAE 72 Spring Steel per MIL-W-6986 Nickel Plate per QQ-N-290 

T-1 UNBASED INCANDESCENT/LED 
PANEL MOUNT FIXED LAMP 
MODEL 109/1L9 ________ --. 

090 ± 005 07 ± 02 

'~~~ BODY 10-32 UNF-2A n IJ 
110WT ~ ~8 TYP m1 

PANEL - 1- ~~6 ::=t:=====1 I II 1.31 

TH ICKNESS~' I I 
~~N~ 1:::=1/32 1+ .. ---2±V2--~.ot-. -.360-------i~ .02 

The new flush mount design can be used only with any T-1 size LED or 
incandescent lamp, including the new super bright LED which gives 
luminous intensity and color never before possible in the T-1 size. LED 
colors include red, green and amber with red, green amber, clear and 
white transparent and translucent lens, and are available with or without 
a resistor and RFI shielding. 
The incandescent models offer the brightness and variety of incandescent 
colors, including red, green, amber, blue, white and clear with either 
transparent or translucent lens, and the option of RFI shielding. 

MATERIAL & PROCESSES 
BODY-Brass SAE 72 Nickel Plate QQ-N-290 
LENS-Lexan LP-393 
TERMINALS-26 AWG Stranded Cu. MIL-W-16878 24 AWG Solid Cu. MIL-W-16878 
HARDWARE-Brass SAE 72 Nickel Plate QQ-N-290 

PANEL MOUNT FIXED LAMP 
lED 

MODEL 2L6 _______________ ~ 
35/64 4" 7116 -t-21/64~ 

1/2 ro- -t MAX. PANEL THICKNESS 
i -,:. 3/64 3/16 

j : 2JI64 
.10 5/16 DIA. 
f DIA. 

1/4 _ ·WIRE WRAPTM I _1 0·' POSTS HEX NUT 12-40 THREADED BODY 
15/64 .025 SQ. - .- / INTERNAL TOOTH LOCKWASHER 

, FLAT WASHER 

The 2L6 Model incorporates a red, green or amber T-13/4 size Hi-Bright 
LED in an all-metal threaded body, suitable for panel mounting. Large 
lens permits 1800 visibility, up to 50 mcd. Termination is by wire-wrapTM 
posts, or wire leads. Lenses available in transparent material for head-on 
viewing or translucent material for side viewing. Built-in dropping re
sistors allow these units to be powered from sources up to 14 VDC. Bodies 
come round or in flat sided "0" for ease of tightening and consistent 
terminal location. 'Gardener-Denver 

MATERIAL & PROCESSES 
BODY-Brass SAE 72 Nickel Plate per QQ-N-290 
LENS-Nylon per MIL-M-20693 or Lexan per LP-393 
TERMINALS-Phosphor Bronze-o/4 Hard Tin Plate per MIL-T-10727 

Wire per MIL-W-16878 24 AWG Solid Cu. 26 AWG Stranded Cu. 
HDWE.-Brass SAE 72 Spring Steel per MIL-W-6986 Nickel Plate perQQ-N-290 

PANEL MOUNT FIXED LAMP 
lEDIINCANDESCENT INEON 

MODEL 5L2/502 __________ ~ 

[ -21/32 MAX. --~ " 'i{1~2l 

r 1/4~ : -o.fh·083 
1ij'6~, ,21/64 MAXi,." 3d ~ 'GfOO

' 

LENS_
5
:L':T

LA
_LENS_ I~ @~1;2i 
DOMED 

These rugged aluminum cartridges incorporate LED, incandescent or neon 
light sources. Termination is by stainless steel pins suitable for use with 
a solder lug socket connector, wire wrapTM post adapter or lead wire 
terminal connector. 'Gardener-Denver 
Lens styles are flat or domed in transparent or translucent material. All 
lenses are furnished with fresnel rings for maximum distribution of light 
output. 

MATERIAL & PROCESSES 
BODY-Aluminum 3003 Anodize MIL-A-8625 
LENS-Butyrate LP-349 Lexan LP-393 
TERMINALS-Stainless Steel 
HDWE.-General Purpose Phenolic Brass SAE 72 H.T. Spring Steel (Not shown). 

EEM 1989 For manufacturers' sales offices, see yellow pages B·1193 
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CIRCUIT BOARD MOUNT FRONT RELAMP INCANDESCENT OR LED 

MODEL 101 
PARALLEL MOUNT _________ --, 

r--21/32---r r1/4l 
~
r23/64--1I-~j-~ ~! 

'1 .24DIA. 0 1/4 

~~DIA'j ..J 
~j_ BEZEL ~-ll/16 ~ - BODY 

~ I I PINS -II.- .025 DIA. 

1132 1---1-.10 118 

Designed specifically for printed circuit board mounting. Uses any T-1 
flange based lamp. 

MATERIAL & PROCESSES 
BODY-General Purpose Phenolic Nylon MIL-M-20693 
LENS-Lexan LP-393 Nylon MIL-M-20693 Aluminum 2024-T4 Anodize MIL-A-8625 

Brass SAE 72 Nickel Plate per QQ-N-290 
TERMINAL PINS-Brass SAE 72 Tin Plate MIL-T-20727 Berylium Copper 

MODEL 111 
PERPENDICULAR MOUNT ______ ----, 

Same features as 101 Model but unit mounts perpendicular to surface of 
printed circuit board. 

MATERIAL & PROCESSES 
BODY-General Purpose Phenolic Nylon MIL-M-20693 
LENS-Lexan LP-393 Nylon MIL-M-20693 Aluminum 2024-T4 Anodize MIL-A-B625 

Brass SAE 72 Nickel Plate per QQ-N-290 
TERMINAL PINS-Brass SAE 72 Tin Plate MIL-T-20727 Berylium Copper 

CIRCUIT BOARD MOUNT FRONT RELAMP INCANDESCENT OR LED 

MODEL 864 
PARALLEL MOUNT _________ --, 

08 Lens Shown 

'r-- 41/64 --------r-17132------j r-- 1/2::J 
I I "11/81-- I 

r -1 pO 1/, 2 ,29/64 I 
I m~ 
L ,~ 

9/64 l LENS 
r' ~ODY --l SHROUD I J ' 1/64 PINS L .50 5/64 SPHERICAL R .30 

Mounting Pin Dia. 1/32 

Designed specifically for printed circuit board mounting. May be used 
where illumination is need for the circuit board area as well as enuncia
tion thru a panel. 
Lens styles available in two diameters: U," (7 series) a7, aB7, DSC7, DS7 
and V2" diameter (8 series) aB, aB8, DSC8, DS8. 

MATERIAL & PROCESSES ' 
BODY-Brass SAE 72 General Purpose Phenolic Linen Based Phenolic MIL-P-15035 

Nylon MIL-M-20693 Nickel Plate QQ-N-290 
LENS-Lexan LP-393 Nylon MIL-M-20693 Brass SAE 72 Aluminum 2024-T4 

Nickel Plate aa-N-290 Anodize MIL-A-8625 
TERMINALS-Brass SAE 72 Tin Plate MIL-7-10727 Phosphor Bronze aa-W-321 

T-1 SUB-MIDGET FLANGED BASE LED 
MODEL 4L001 ________ --, 

1/8DIA. E23/64iJ 
5/32DIA'11171641 1/64 

3/16 DIA. t1± 
--~ (ANODE) [ill _ CTR CONTACT 

LED INSULATION 

BASE (CATHODE) 

The 4L001, available in diffused lens material is the Sloan T-1 based LED 
designed to offer diode reliability as a replacement unit in T-1 hardware. 
When maximum light output is desired using based LEOs in indicator 
applications, it is recommended that the lens be of transparent material 
with Fresnel rings. If translucent material is desired, then the lens should 
be without Fresnel rings. 

MODEL 874 
PERPENDICULAR MOUNT _______ -. 

07 Lens Shown 

Same features as 864 Model but unit mounts perpendicular to surface of 
printed circuit board. Also available in two lens sizes. 

MATERIAL & PROCESSES 
BODY-Brass SAE 72 General Purpose Phenolic Linen Based Phenolic MIL-P-15035 

Nylon MIL -M-20693 Nickel Plate QQ-N-290 
LENS-Lexan LP-393 Nylon MIL-M-20693 Brass SAE 72 Aluminum 2024-T4 

Nickel Plate aQ-N-290 Anodize MIL-A-B625 
TERMINALS-Brass SAE 72 Tin Plate MIL-7-10727 Phosphor Bronze aa-W-321 

T-13;" MIDGET FLANGE,D BASE LED 
MODEL 5L001 ________________ -. 

15/Fl~~ 

"X:tII lfL T'I ~. 
L ~\(ANODE) 

, CTR CONTACT 
17/32 MAX. BASE (CATHODE) 

The versatile T-1o/4 based LED is available in red, green or amber. Viable 
voltage range is 2.1 volts to 28 volts with power dissipation up to 400mW. 
Built-in dropping resistors allow these units to be powered from sources 
up to 28 VDC. The higher voltage capability permits the Sloan T-1% 
based LED to be used as direct replacement for incandescent bulbs in 
applications where light intenSity is not critieal but diode reliability is 
required. 

8-1194 For manufacturers' sales offices, see yellow pages EEM1989 
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GENERAL INFORMATION: 
• RFI shielding available with virtually ali models. 
• It is wise to avoid using blue or green lenses with neon lamps. 
• It is also wise to avoid using blue lenses with LED lamps. 
• Ultra-bright, multichip and other exotic lamps available. 
• All materials meet or exceed applicable military specs. 

HOW TO ORDER 
Example 
LED 2L5 

I 
RL 
T 

DL 
T 

5/20 
I 

Model No. Lens Color 
Transparent 
Red 

Lens Style 
Domed 
Fresnel 

Voltage/current 

Lexan 

INCANDESCENT OR NEON 
8555 A 
I T 

Model No. Lens Color 
Amber 
Gen. Purpose 

STD. 
T 

Lens Style 
Standard 

INCANDESCENT LAMP ELECTRICAL 
SPECIFICATIONS 
T-1 LAMPS 

CURRENT LIFE 
LAMP VOLTS CA) MSCP (K HRS.) 
FB60 5 .060 .050 100 
FB59 28 .024 .150 16 
FB44 18 .026 .150 10 

T-H~ LAMPS 

327 
T 

Lamp Type 

INDUSTRY 
STD. NO 

685· 
-
-

·MS-24515 

NEON LAMP ELECTRICAL SPECIFICATIONS 
LAMP VOLTS 
WITH A.C.OR AMPS WATTS 

RESISTOR D.C. NOMINAL NOMINAL LIFE RESISTOR 
AlB 105-125 .03 1/25 25,000 220K 
A1C 105-125 1.2 1/7 25,000 47K 

A9A (NE-2E) 105-125 0.7 1/12 25,000 lOOK 
C2A (NE-2H) 105-125 1.9 1/4 25,000 30K 

NOTE: AtC and NE2H are high brightness. Other lamps available. 
Life figures for A.C-Life at D.C. '/2 A.C. (Approx.). 662 
Series cannot be supplied with resistor. We suggest that you 
do not order neon with Green or Blue lenses. 

IMPORTANT: The lamps shown represent the most popular types 
normally requested. MANY OTHER LAMPS ARE AVAIL
ABLE-PLEASE CONTACT FACTORY. 

COLOR TABLE 
LENS GENERAL 

MATERIAL LEXAN LEXAN PURPOSE BUTYRATE 
Color Transparent Translucent Translucent Transparent 
Red RL RLUe R RTP 

Green GL GLUe G GTP 
Blue BL BLUe B BTP 

Amber AL ALUe A ATP 
Clear CL CTP 
White - WLUC W W 

LED LAMP INFORMATION 
We have virtually any LED you want. The two basic sizes are T-l and T-l34 
with flanged bases. The brightest varies with color, with green lowest to red 
highest. To order extra or super bright lamps simply add 01 or 04 to the 
model number One more suggestion do not order LEOs with blue lenses 

NO. LAMP TYPE T-l T-l¥4 
- Standard-Bright 2 mcd 3-8 mcd 
01 Extra-Bright 8-18 mcd 15-18 mcd 
04 Super-Bright 20 mcd 60-80 mcd 

IMPRINTING 
Lenses may be hot stamped, engraved, or opaqued and engraved so that the 
character only is displayed. 
The chart below designates type size available for hot stamping Size of lens 
determines size of type that can be used. 

ACTUAL SIZE 
TYPE WIDTH HEIGHT 

2 Pt .050 .060 
6 PI .060 .080 
8 Pt .080 .110 

10 PI .090 .120 
12 PI .110 .160 

NOTE: For other size type, contact lactory. 

LENS STYLE 

120 SERIES 

STB 

STC 

OB 

Q 

STYLES 

FLAT 

DOMED 

EEM1989 For manufacturers' sales offices, see yellow pages 

Clear anodized bezel allows 
1800 visibility. 

Same as 0 lens except with 
black anodized bezel. 

Clear anodized bezel prevents 
sidelight emission. 

Same as DSC lens except with 
black anodized bezel. 

Full 1800 visibility. Maximum illumination. 

Large lens lor maximum visibility Irom all 
angles. Engineered to oller the most 
unilorm light distribution. 
Full 1800 visibility. 

Same as M lens except with 
black anodized bezel. 

Skirted lens covers metal parts lor neat 
panel appearance. Large lighted surlace 
assures positive indication. 

Edgelight lor plastic panels. Small 
diameter light gasket minimizes 
wasted panel space. 

DIMMER: Rotating outer collar changes 
light output lrom full to minimum. 
Rotation to dim can be clockwise or 
counter-clockwise. Easy adjustment 
with gloved hand. 

UNLIMITED: Has no lens to diminish 
light output. Specifically suited to 
T-l3/4 lIanged based LED lor 
maximum light output. 

Full 1800 visibility. Maximum illumination. 
Black bezel. 

Full 1800 visibility. Maximum illumination. 
Clear bezel. 

Black anodized bezel allows 
1800 visibility. 

Same as OB lens except with 
clear anodized bezel. 

NOTE: Lens style may be lIat or domed, 
plain or lensed, meaning that the lens is 
provided with internal concentric rings 
on the inner lace and lIutes on the sides, 
thus giving better light distribution. 

B·1195 



RELATIVE QUANTITY SYMBOLS PREFIXES FOR SI UNITS 
:;: not equal to Multiple Prefix Symbol 

approximately equal to 
oc proportional to 1012 tera T 
< smaller than 109 giga G 
~ smaller than or equal to 

106 « much smaller than mega M 

> larger than 103 kilo k 
~ larger than or equal to 10-3 milli much larger than m » 

- identical to or equivalent 10-6 micro 1.1 
i increases 10-9 nano n 
J, decreases 10-12 pico p 

Quantity Symbol SI Unit Symbol Derivation 
acceleration a m s-2 velocity/time 
acceleration due to g m s-2 velocity/time 

gravity 
amount of substance n mole mol mole fraction (n) used 
amplification factor Jl a ratio 

angle 6b<i>hU I 

angle of incidence degree or radian 

angle of refraction r degree or radian 

angle, Bragg e number 

angle, critical c degree or radian 

anode slope resistance RA ohm 12 tlVa/tl fa 

area A metres squared m2 I x b 

atomic number Z a number number of protons 
Avogadro constant L,NA number 
breadth b metre m fundamental unit 
capacitance C farad F charge/p.d. 

charge, electric Q coulomb C current X time 

charge on electron e coulomb C 1·6 x 10-19 C 

conductance G ohm-l 12-1 reciprocal of resistance 
current, electric I ampere A fundamental unit 

decay constant A a ratio 

density p kgm-3 mlV 
distance along path s metre m fundamental unit 

efficiency 1) a ratio work output/work input 

electrochemical equiv. g C-l mass/charge 
electromotive force E volt V energy/charge 
electron e 
energy E joule Nm 

energy, kinetic Ek joule J N m. Ek = 1/2m\} 2 

energy, potential Ep joule J N m. Ep = mgh 
Faraday constant F coulomb mol-! C mol-1 96,500 C mol-1 

field strength, electric E Vm-l potential gradient: p.d./dist. 

field-strength magnetic H ampere-turns current X no. of turns 

flux, magnetic <I> weber Wb e.m.f/rate of change of flux 

flux density B tesla T flux/area 
focal length f metre m 
force F newton N kg m s-2 

free energy tlG joule 

frequency f hertz Hz oscillations/time 
gas constant r joule J energy 
half-life,radioactivity t1l2 second fundamental unit 
heat capacity C J K-l quantity of heat/temp. rise 

heat of reaction tlH joule heat energy 

heat capacity, specific c J K-l kg-l heat capacity/mass 
heat, quantity of q joule J energy 



Quantity Symbol SI Unit Symbol Derivation 
height h metre m fundamental unit 

image distance u metre m fundamental unit 

inductance, mutual M henry H induced e.m.f./rate of change of current 
inductance, self L henry H 
intensity of radiation I a number 
latent heat L joule J quantity of heat 
latent heat, specific I J kg-I quantity of heat 

latent heat, molar Lm joule mol ·1 J quantity of heat 
length I metre m fundamental unit 
magnetizing force H ampere-turns 
magnetic moment m Wbm torque in unit magnetic field 
magnification, linear m a ratio 
mass m kilogramme kg fundamental unit 
mass number A a number number of neutrons + protons 
molar volume Vm (dm3 ) volume of I mole 
molar solution M a ratio moles/dm3 

moment of force Nm force x perp. distance 

neutron number N a number number of neutrons 
number n 
number of molecules N 
number turns on coil n a number 
number order spectrum p a number 
object distance u metre m fundamental unit 
peak current 10 ampere A see current 
peak e.mJ. Eo volt V see e.mJ. 
period T second fundamental unit 

permeability Ji Hm-I henry/metre 

permeability, vacuum Jio Hm-I 

permeability, relative Jir a ratio Ji = M.. 
Jio 

permittivity E Fm-l farad/metre 

permittivity, vacuum Eo Fm-I farad/metre 

permittivity, relative Er a ratio Er = l: 
Eo 

potential, electric V volt V energy/charge 
potential difference V volt V enerry /charge 
power p watt W J s-

pressure p pascal Pa N m-2: force/area 
radius r metre m fundamental unit 
reactance X ohm n EoIIo 
refractive index n a ratio 
resistance R ohm n p.d./current 

resistivity, electrical P ohm-metre resistance x length 

relative density d a ratio Psubl Pwater 

r.m.s. current [Lm.s ampere A see current 
r.m.s. voltage Vr.m.s volt V see e.mJ. 
slit separation s metre m fundamental unit 
tension T newton N see force 

temperature, Celsius e degree C °C from kelvin 

temp. interval e degree ° or K 

temp. absolute T kelvin K fundamental unit 
thickness d metre m fundamental unit 
time t second fundamental unit 
torque T Nm see moment 
turns ratio T a ratio nsec/~m 
(unit of electricity) kWh kilowatt x hour 

velocity u,U ms-I distance/time 

velocity, angular OJ second- I s-I angle/time 

velocity, e.m.waves c m s-I 

velocity of sound u m s-I 

volume V metre cubed m3 I xbx h 

wavelength A- metre m fundamental unit 

work w joule force x distance (Nm) 
weight W newton N kg m s-20r mg 



Ask us for solutions to your 
product lighting needs. 

Soli Co pilot lights, indicator lights and lighted push
buttons come in a wide variety of styles and sizes 
for a broad range of products and applications. Give 
us your panel depth, required hole size, mounting 
method, lens size and style, material, and termina
tion. Chances are, we'll have an inexpensive stan-
dard part for your needs. We'll even send you a free 

sample on request. 
Series 8000 Snap-in Indicator 

Lights. Real time savers. Snap into 
.375" hole from front of panel. 

Pre-wired leads. Red, green, 
yellow or amber LED's. Red 
or green neon. Lens bodies 
domed or flat, translucent or 
transparent. Bright, quick, 

easy. 
QM-100 Snap-in Indicator Lights. Lens fits 

through panel front. Lamp snaps 
to it from back. Pre-wired 6" 

leads. Standard, blue or green 
neon lamp. 4 lens shapes, 6 
colors. Rated at 125-250V. 
~@ 

Taiko K16 Series Lighted Pushbutton 
Switches. Incandescent or LED. In 

momentary, maintained, and indi
cator styles. Solder lug termi-

nals, independent lamp 
terminals, and T1 BiPins 
for durability. Round, 
square, or rectangular. 
Lenses clear or in 5 colors. 
1, 2, 3, or 4-pole double
make/double-break con
tacts. Fit %" round hole. 

Special items and special aSSistance, too. Con
tact our factory sales department for quick solutions 
to unique lighting demands. Technical aid is always 
available to help you find the 
light that's best for your ap
plication. To find out just 
how many ways SoLiCo 
can help you see the 
light, call for our 
full-line brochure
(203) 527-3092 

SaLfCa 
Sorenson Lighted Controls, Inc. 75 Locust Street, Hartford, CT 06114 

8-1198 For manufacturers' sales offices, see yellow pages EEM 1989 
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VISUAL COMMUNICATIONS COMPANY, INC. 
7920-G Arjons Drive 
FAX (619) 549-3520 

San Diego, CA 92126 U.S.A. IN CA (619) 549-6900 
Toll Free (800) 522-5546 

C L 0 PLDTE:® LENS/MOUNTS FORT1 & T13/4 LEOs 
FEATURES 

Installs with finger pressure - no tools required 
- takes only six seconds 

• Increases viewing angle up to 180 degrees using 
either diffused or point source LEDs 

Protects LED from being pushed back through panel 
- LED blackout 

SIMPLE TWO-STEP INSTALLATION 

Snap the CLlPLITE into panel hole. 

SPECIFICATIONS 

MATERIAL Lens - Polycarbonate; Spacer - Nylon, 
(U.L. Listed plastics). 

DESIGN Standard and low profile lens using fresnel 
rings and striated lines. 

MOUNTING Mounts thru front of panel. Mounting 
holes should be deburred but not chamfered. 
Tl size (SML 190, 5MB 200) mounts in a .171 +/-.002 
(4.34mm) hole on 1/4" centers. Panel thickness for SML 
190, 1/32" to 1/16"; 5MB 200, 1/16" to 1/8". 
Tl 3/4 size (CLF 280, CLB 300) mounts in a .250+/
.002 (6.35mm) hole on 3/8" centers. Panel thickness 
for CLF 280, 1/16" to 1/8"; CLB 300, 1/32" to 1/4"; 
(panels less than 3/16", SPC 125 spacer available). 
Standard metal or plastiC washers can be used to 
increase panel thickness if necessary. 

Moisture seals easily to panel with the application 
of common sealants 

Intensifies apparent brightness up to 125% by the 
use of striated lines and fresnel rings 

Guards against IC damage by electrostatic dis
charge transmitted thru exposed LED 

ORDERING CODES 
CLF 280 RTP 

MODEL I I 

SML 190 (Tl Size) Std. Hgt 
5MB 200 (Tl Size) UProfile 
CLF 280 (Tl 3/4 Size) Std. Hgt 
CLB 300 (Tl 3/4 Size) L/Profile 
SPC 125 (Spacer for CLB 300) 

COLOR 
RTP Red Transparent 
ATP Amber Transparent 
GTP Green Transparent 

OEM PRICES 

BTP Blue Transparent 
YTP Yellow Transparent 
CTP Clear Transparent 

QUANTITY 100 500 1000 
SML 190 .18 .15 .12 
5MB 200 .18 .15 .12 
CLF 280 .19 .16 .13 
ClB 300 .19 .16 .13 
SPC 125 .03 .027 .023 
All colors can be combined for price advantage per line 
item. For higher quantity pricing contact vec. Prices 
subject to change without notice. 

CUBE:LDTE® SQUARE LENS/MOUNTS FOR LEOs 
FEATURES 

Enhances aesthetics, square design in both 
standard and low profile configurations 

Mounts either as a single square lens or stacks in 
bar configuration 

Increases viewing angle up to 180 degrees using 
either diffused or point source LEDs 

EASY TWO-STEP INSTALLATION 

D Snap CUBELITE in a .250 inch panel hole. 

SPECIFICATIONS 
MATERIAL Lens - Polycarbonate; Spacer - Nylon, 
(U.L Listed plastiCS). 
DESIGN Square lens, standard and low profile, fresnel 
rings and striated lines. 
MOUNTING Mounts thru front of panel. Mounting holes 
should be deburred but not chamfered. 
Tl size (SMa 250) mounts in a .171+/-.002 (4.34mm) hole 
on 1/4" centers. Panel thickness from 1/16" to 1/8". 
Tl 3/4 size (SOL 360) mounts in a .250+/-.002 (6.35mm) 
square punched hole on 3/8" centers. Panel thickness 
from 1/16" to 1/8". 
Tl 3/4 size (SOB 400) mounts in .250+/-.002 (6.35mm) 
round hole on 3/8" centers. Panel thickness from 1/ 
32" to 1/4"; (for panels less than 3/16", optional spacer 
spe 125 is available). 
Standard metal or plastic washers can be used to 
increase panel thickness if necessary . 
PUNCH SOURCES Porter Precision, Cincinnati, OH; 
Strippet, Houdaille Ind., Akron, NY; Unipunch Products, 
Buffalo, NY; Wiederman Co., King of Prussia, PA 

Intensifies apparent brightness up to 140% by the 
use of striated lines and fresnel rings 

Installs with finger pressure - no tools required 
- takes only six seconds 

Guards against IC damage from electrostatic 
discharge transmitted thru exposed LED 

fJ Holding CUBELITE firmly to panel, insert LED into 
CUBELITE from the back. Installs in just 6 seconds. 

ORDERING CODES 
SOL 360 RTP 

MODEL 
SMa 250 (Tl Size) UProfile 
SOB 400 (Tl 3/4 Size) L/Profile 
SOL 360 (Tl 3/4 Size) Std. Hgt. 
SPC 125 (Spacer for SOB 400) 

COLOR 
RTP Red Transparent BTP Blue Transparent 
ATP Amber Transparent YTP Yellow Transparent 
GTP Green Transparent CTP Clear Transparent 

OEM PRICES 

QUANTITY 100 500 1000 
SMQ250 .18 .15 .12 
SQl360 .22 .18 .15 
SQB 400 .19 .16 .13 
SPC 125 .03 .027 .023 
All colors can be combined for price advantage per line 
item. For higher quantity pricing contact vec. Prices 
subject to change without notice . 

For manufacturers' sales offices, see yellow pages 8·1199 
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CONXIRDTE@ SIMPLIFIED METHOD FOR 
CONNECTING PANEL MOUNTED T1 3/4 LEOs 

SPECIFICATIONS 

MATERIAL: Housing - Polypropylene (natural). 

Terminals - Phosphor bronze, tin plated. 

Resistor - 114 watt resistor values provides current 
limiting to 28 volts. 

MOUNTING: Mates with ClF 280 and ClB 300 CLI PLlTE, SOB 
400. 

CUBELITE and the clip portion of the clip and ring 
mount. See specs on the CLlPLITE and CUBELITE. 

Panel Thickness - ClF 280 and clip mount, .110 
(2. 79mm) max; ClB 300 and SOB 400, .250 (6.35mm) 
max. (panels less than 3/16", SPC 125 spacer 
available). 

Soldering - Caution, excessive heat applied to 
contacts may cause damage to the plastic body. 

Hole Size - All mounts .250 +/-.002 (6.35mm). 
Hole should be deburred but not chamfered. 
NOTE: Trim lED leads to .275 +/-.010 (6.99mm). 

OADERING CODES 

MODEL ______ C_N---'X,310 °T12 

RESISTOR CODE _ 

CODE VALUE CODE VALUE 
000 NO RESISTOR 056 560 OHMS 
012 120 OHMS 120 1200 OHMS 
018 180 OHMS 220 2200 OHMS 
033 330 OHMS 

f 
(9i~m)r 

I (7;~~ml 
LS 

OUTLINE DRAWING 
CNX310 

DESIGN - CONXRITE has a molded plastic body with self
contained 1/4 watt resistor. When an external resistor is required or 
desired, CONXRITE is available without the built-in resistor. 

VERSA TILITY - CONXRITE, with or without the ballast 
resistor, can be used on circuits from 3 to 28 volts. Panel thickness 
can vary from 1/32 to 1/4 inch. Makes positive connection with either 
CLI PLITE (ClF 280, ClB 300), CUBELITE (SOB 400) lens/mounts 
or clip & ring mount. 

INS TA LLA TION - CONXRITE requires no assembly tools 
and provides a simple, fast, press-fit connection. Eliminates direct 
hard-wiring with potential heat damage to the lED during final 
assembly. 

COST-EFFECTIVENESS - CONXRITE enables pre
assembly of wiring harness precluding the need for hard-wiring 
directly to the lEDs. Permits easy replacement of defective lEDs in 
final test and field service. CONXRITE helps lower labor costs. 

EASY INSTALLATION 

RESISTOR SELECTION GUIDE 
.030 

.o"r-:- t--ti ~v ~ 
020 A ~ 
. M '/ 
.015 P I ~ ~ ~ .010 S r.-
.00' lff L """t-- """ I::::: ,~ - ~ VOLTS 

0 • 4 6 • 10 " 
,. ,. ,. 20 22 24 26 28 

LED PANEL MOUNTS 

SPC 125 

ClF 280 SERIES 

OEM PRICES 

QUANTITY 
CNX 310 Without Resistor 
CNX 310 Without Resistor 

CLB30C[3 
SQB400~12"Q "=JD<A 

.07- . I~J~m"'. 

" ,8m ... ' 43 
(1~:Il''''m' 

ClB 300/SQB 400 SERIES 

100 
.55 
.72 

500 
.47 
.62 

1000 
.39 
.52 

All units and values can be combined for price advantage. For higher quantity pricing 
contact VCC. Prices subject to change without notice. 

RECOMMENDED LED 
T 1314 SIZE 

I~""~ '~ (51mm) 

.050 MAX. 
340 11.27mm) 

• ,,_ml .. t75i.Ol 
(6.99mm) 
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OUTLINE DRAWINGS 

USE WITH 
CLB 300 
CLF 280 
SOB 400 
SOL 360 

CNX 310 000 
PCR 740 
PCH 330 
PCV 340 

OUTLINE DRAWINGS 

PCl490 

~! d} 
.,,~.1.11 

RECOMMENDED LEDs 
See Cliplite Lens Data Page. 
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LAMPS. LIGHTS. & INDICATORS 2460 

VISUAL COMMUNICATIONS COMPANY, INC. 
7920-G Arjons Drive 
FAX (619) 549-3520 

San Diego, CA 92126 U.S.A. IN CA (619) 549-6900 
Toll Free (800) 522-5546 

CLDPLBTE@ ROUND I 
CUBELITE® SQUARE INCANDESCENT INDICATORS 
FEATURES 

Installs with finger pressure - no tools - takes 
only 6 seconds 

Provides 180 degrees of visibility using transparent 
lenses 

SIMPLE TWO-STEP INSTALLATION 

D Snap lens into panel hole. 

SPECIFICATIONS 

LAMPS Aged and selected, Bi-Pin base or 6" insulated 
wire leads. Voltages 5v, 14v and 28v. IC compatible lamp 
also available. 

MOUNTING Lamps have special base for use with 
VCC's lenses, connectors and PCB mounts. 

lENSES CLlPLITE (round), CUBELITE (square), 
standard and low profile, mount in .250 hole, panels from 
1/32" to 1/4" thickness. 

CONNECTORS CONXRITE, provides a fast press-fit 
connection to lamps mounted in CLlPLITE & CUBELITE 
lenses. 

PCB MOUNTSISOCKETS P-C-LITE, methods of 
attaching lamps vertically and horizontally to PCBs. See 
CLlPLlTE, CUBELlTE, CONXRITE and P-C-LlTE data. 

Bi-Pin or wire lead lamps easily installed or replaced 

Produces a brighter display than LEOs - provides 
extremely long life 

.:II Holding lens firmly to panel, insert lamp into lens mount 
K;:3I from the back. Installs in just 6 seconds. 

ORDERING CODES 
05020 PIN 
=r-LAMP VALUES -----' 

VOLTS AMPS MSCP LIFE HRS. 
05 020 .02 25,000 
05 060 .05 100,000 
14 040 .14 16,000 
28 024 .15 16,000 

LAMPBASE-------~ 
W6 (6" WIRE LEADS) 
PIN (BI-PIN) 

OEM PRICES 

QUANTITY 50 100 500 1000 

05020 1.14 1.03 .92 .80 .69 
05060 1.07 .96 .86 .75 .65 
14040 1.37 1.23 1.10 .96 .83 
28024 2.24 2.02 1.80 1.57 1.35 

For higher quantity pricing contact vee. 
Prices subject to change without notice. 

P""C""LDTE® PCB MOUNTS FOR T1 & T1 3/4 LEOs 
FEATURES: 

• Wave solders horizontally or vertically without special 
jigs or fixtures 

• Stabilizes LED during packaging and phYSically 
protects after assembly 

• Mounts flush, recessed or fully extended thru display 
panel without attachments 

HORIZONTAL MOUNT 

Snap LEO into lens - insert LED leads through holes in 
mount base - close mount. bending leads into position. 

SPECIFICATIONS 
BODY - General purpose nylon (black). 

lENS - Plycarbonate. Flat top design using fresnel 
rings and striated lines. 

MOUNTING - PC Board horizontally or vertically on 
.100 inch hole centers. 

(PCl490) Panel thickness from 1/64" to 3/16" thru a 
7132" clearance hole. 

(PCR 740) Panel thickness from 1/32" to 9/32" thru a 
5/16" clearance hole. 

Permits full projection to flush mounting of the lens 
portion thru the panel. 

lED Standard LEOs. See Cliplite Lens Data Page for 
dimensional infomation. No attempt should be made 
to bend a lead with a stepped thickness. 

For manufacturers' sales offices. see yellow pages 

• Height compatible with switches and other circuit 
board mounted components 

• Increases LED apparent brightness and viewing angle 
up to 180 degrees 

• Guards against IC damage by electrostatic discharge 
transmitted thru exposed LED 

VERTICAL MOUNT 

Snap LED into lens - insert LED leads through holes in 
mount - close mount. 

ORDERING CODES 
PCL490RTP 

MODEL~~ ______ ~ 
PCL 490 (Tt SIZE) 
PCR 740 (Tl 3/4 SIZE) 

COLOR ______________ ~ 

RTP Red Transparent 
ATP AmberTransparent 
GTP Green Transparent 

OEM PRICES 

QUANTITY 100 
PCl490 .38 
PCR 740 .41 

YTP Yellow Transparent 
CTP Clear Clear Transparent 
BTP Blue Transparent 

500 1000 
.32 .26 
.35 .28 

All colors can be combined for price advantage per line 
item. For higher quantity pricing contact VCC. Prices 
subject to change without notice. 
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LAMPS, LIGHTS, & INDICATORS 2460 

VISUAL COMMUNICATIONS COMPANY, INC. 
7920-G Arjons Drive 
FAX (619) 549-3520 

San Diego, CA 92126 U.S.A. IN CA (619) 549-6900 
Toll Free (800) 522-5546 

CIRCUIT BOARD SOCKETS FOR LEOs 

US & FOREIGN PAT. ISSUED & PEND. 

SPECIFICATIONS 

MATERIALS: HOUSING - U.L. listed thermoplastic (black). 
CONTACTS - Phosphor bronze. tin plated. 

MOUNTING: PCH Series - Thru hole. horizontal mounting sockets • 
. 035 (.89mm) holes on .100 (2.54mm) centers. 
(see pattern on next page) 

SMD Series - Surface mount. hl.rizontal mounting 
sockets .. 060 (1.52mm) X .060 (1.52mm) component 
pad size. 
(see pattern on next page) 
SMD 330 available on tape/reel. 

PCV Series - Thru hole. vertical mounting sockets . 
. 035 (.89mm) holes on .100 (2.54mm) centers with 
optional .060 (1.52mm) holes for opposite side 
mounting. Same side mounting. delete the .060 
holes. 
(see pattern on next page) 

SPACER - Bivar. Series 908 nylon spacers or equal. 

LED DATA: Type - T1 or T1 3/4 sizes. 
Leads - Min .. 017 (.43MM) round or square. Max .. 030 
(.76mm) thickness - .040 (1.02mm) width. 

LED LEAD DIMENSIONS 

MINIMUM - .017 (.43mm) round or square shape. 
MAXIMUM - .030 (.76mm) thickness - .040 (1.02mm) width 

APPLICA TION - P-C-LlTEs are used as circuit board 
mounting sockets for status. logic. fault. detection lights. Also used 
for back panel lighting. front panel function lights and mounting of 
photodetection type devices. 

VERSA TILITY - P-C-LlTEs are relampable. no direct 
soldering to LED. PCH and SMD series mount horizontally. PCV 
series mounts vertically. The PCV can be installed on one side of the 
PCB while the LEOs are inserted from the reverse side of the board. 

DESIGN - P-C LITEs are manufactured from UL listed 
thermoplastics. LEOs can be inserted from either end of these 
sockets. Unique contact design permits automatic adjustment to the 
various sizes and shapes of LED leads. Also accommodate IR 
emitters. phototransistors and incandescent bi-pin lamps. 

INSTALLATION - P-C-LlTEs are wave soldered 
(PCH/PCV) or surface mounted (SMD) to PCB along with other 
components. Sockets are provided with polarity identification. 
Molded standoffs permit easy board cleaning. Lock-type security for 
component leads in high vibration and shock environments. 

HORIZONTAL MOUNT PCH & SMD SERIES 

Insert LED - trim LED or bend LED leads for security. 

VERTICAL MOUNT PCV SERIES 

Opposite Side 
Mounting 

Same Side 
Mounting 

LED LEAD DIMENSIONS 

a£ ~-.140 MAX. -1 r- I~) 
(lS<rvn) 100 ~017MIN ,,,-, ~,_, 

~ MIN. (so. OR RND., : ,-, 
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LAMPS, LIGHTS, & INDICATORS 2460 

VISUAL COMMUNICATIONS COMPANY, INC. 
7920-G Arjons Drive 
FAX (619) 549-3520 

San Diego, CA 92126 U.S.A. IN CA (619) 549-6900 
Toll Free (800) 522-5546 

IP""C""lLDii'E@ OUTLINE DRAWINGS & ORDERING CODES 

THRU HOLE, HORIZONTAL MOUNT - PCH SERIES 

I 
.25 

(6.35mmj 

(.76mm) ::;:',' (3.inmm) 

PCH330 

.01 
(.25mm) 

PCH 660 PCH990 

L l:·03 !f' i5 

(1.7~!m)-l 

I'~I .04 DIA. 

.100 TYP. 
(2.54mm) PCB HOLE PATTERN 

(l.02mrn) nr-.. .250 
(S.35mm) 

SURFACE MOUNT, HORIZONTAL MOUNT - SMD SERIES 

I 
.25 

(S.3Smm) 

(.25mm) ---l (.51mm) 

.OB 

SMD330 SMD660 

~ 
I- .250 --+- .250 -I ' 

(S.3Smm) (6.35mm) 

SMD990 

~L JCj02 
.33 (2.03mm) 

(8.38mm) 
SMD PAD PATTERN 1 1-.175 TYP. I (4.45mm) 

PCB PAD SIZE ~ SMD PAD SIZE--!.B--EBEB--tB 
,JJGWT~.3, ---.-. ~.06 SQ. 'h6~ml-l . 

FOOT SIZE (1.52mm)· 

THRU HOLE, VERTICAL MOUNT - PCV SERIES 

I 
.33 

(8.38mm) 

L 

r .25;;;1 
(6.35mm) I 

PCV220 
116.25;;-1 I (6.35mm) I 

.01 
(.25mrn) 

PCV440 
~.49~ I (t2.45mm) I 

~ 
I- .. ?,so +.?~O~ -1 . 

(S.3Smm) (6.35mm) 

PCV880 
I------::'I".:~!m.-:-) ----I 

.10 
(2.54mm) PCV HOLE PATTERN 

QUANTITY 
PCH 330 
PCH 660 
PCH 990 

I 
.24 

(6.22mm) 

.04 DIA. TYP. 

1102mml~ .09 
.06 DIA. TYP. + + (2.29mm) 

L 

OEM PRICES 

100 
.47 
.70 

1.09 

500 
.41 
.62 
.96 

(1.S2mm) 

+ + 

OPTIONAL THRU HOLE 
Same side mounting, delete .060 holes. 

1000 
.36 
.53 
.84 

SMD 330 
SMD 660 
SMD 990 

100 
.47 
.70 

1.09 
For higher quantity pricing contact vee. Prices subject to change without notice. 

500 
.41 
.62 
.96 

1000 
.36 
.53 
.84 

pcv 220 
PCV 440 
PCV 990 

EEM 1989 For manufacturers' sales offices, see yellow pages 

100 
.47 
.70 

1.09 

500 
.41 
.62 
.96 

1000 
.36 
.53 
.84 
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I fiTiTITl selection 
lW1Wgulde 
DATA LINKS 
Receivers 

CABLE 

Tight Buffer 

CONNECTORS 

8·1204 

fiber optic equipment-2475 

LED, Laser Analog to 2GHz O°C - 55°C 
up to 200Mb/sec 

LED, Laser 6Hz - 75MHz Analog -20°C - +60°C 
D.C. to 20Mb/sec Digital 

-.J LED 8Mb/sec 30 -20°C - + 70°C 
-.J Laser Diode 32Mb/sec -10°C - +50°C 

For manufacturers' sales offices, see yellow pages EEM1989 
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2475 FIBER OPTIC EQUIPMENT & ACCESSORIES 2475 

To Solve HV Isolation, EMI/RFI, 
Follow Our 5 Step Procedure & 

It's never been easier to solve 
system integration and inter
connection problems using 
fiber optic links and modems. 
With this easy-to-use technol
ogy, you can determine what 
link or modem you need simply 
from the tables on these pages. 
This 5 step procedure will lead 
you to the right model every 
time. Select: 

Analog (Link) o Signal Bandwidth (Input) 
.. Transmission Distance 
• Usage 
• Power Source 
.. Signal Amplitude (Output) 

Digital (Modem) 
D Interconnect 
• Data Protocol 
II Transmission Distance 
• Power Source 
• Key Features 

If you'd like more informa
tion about a specific link or 
modem, or if you have re
quirements that are not 
addressed by one of these 
products, assistance is only 
a telephone call away. 

Analog Instrumentation Links 

0 • • Sigog! Baodwidtb I[I;ID~miHiQD Di~taD~~ ~ 

DC to 1 MHz 1,000 Meters Bench/Lob/Stand-alone 

OEM/PC Board Mount 

500 Meters Field Instrument 

DC to 10kHz 1,000 Meters OEM/PC Board Mount 

500 Meters OEM/PC Board Mount 

Bench/Lob/Stand-alone 

50 Meters OEM/PC Board Mount 

Current Loop 1,000 Meters OEM/Industrial 

Digital Communication Modems 

D fJ II 
l!lt~[~Q!l!l~~t Dgtg ~rotQ~QI Trgn~mi~~iQn Di~tgn~~ 

Computer to Computer RS232C, 2,000 Meters 
Computer to Peripheral 485 and others 

SCADA to SCADA 
Electronic Meter 

to Processor 

Computer to Telephone RS232C 1,000 Meters 
Une 

SCADA to Telephone Une 
ElectroniC Meter to 

Telephone Line 

DYMEC Qualify In.,. • High Resolution Data Conversion 
• Analog Custom Manufacturing Be Engineering 

• Measurement Be Control Using Analog Fiber OptiCS 

8·1206 For manufacturers' sales offices, see yellow pages EEM1989 



2475 FIBER OPTIC EQUIPMENT & ACCESSORIES 2475 

& Ground Loop Problems Easily ... 
Call DYMEC at (617) 729-7870. 

0 e Order Model 
eQyt~[ SQ!.Ir~~ Signgl Amglit!.lg~ Trgn~mitt~r LR~~~iv~r 

±15V,+5VDC ±IV, ±5V,±10V Single-ended 6711/6712 I, 
±IV, ±5V,±IOV Differential 6713/6712 

115VAC ±IV, ±5V,±IOV Single-ended 6721/6722 

±IV, ±5V,±IOV Differential 6723/6722 

220VAC ±IV, ±5V,±10V Single-ended 6731/6732 

±IV, ±5V,±IOV Differential 6733/6732 

±15V, +5V DC ±IV, Single-ended 5711/5712 

±5V, Single-ended 5714/5715 

±IOV, Single-ended 5717/5718 

± I V Differential 5719/5712 
±5V Differential 5720/5715 

± I OV Differential 5721/5718 I..} 
Internal Battery, ±IOV, ±30V,±120V or I KVAC, AISTM Series One™ 

12VDC orl15VAC Differential 

±15V, +5V DC ± I V Single-ended 5601/5602 
I, 

±5V Single-ended 5604/5605 

±IOV Single-ended 5607/5608 

±IV Differential 5614/5602 

±5V Differential 5615/5605 
± I OV Differential 5616/5608 

+5.5V 10 + 15V DC; 3.6mW ±5oomV, Single-ended 5611/5612 

Self-Powered ±5oomV, Single-ended 5651/5652 
(4500 Hr. Battery Pack) I...J 

+ 11.5V to +20V DC ± IV, ±O.5V,+ IV, +2V 5661/5662 

} +11.5Vto +2OV DC ± IV, ±5V, ± 1 OV Single-ended; I-Ch 6611/6621 
(Optional Battery Pack Available) ±IV, ±5V,±IOVSingle-ended; 2-Ch 6612/6622 

±IV, ±5V, ±IOV Single-ended; 3- Ch 6613/6623 
±IV, ±5V, ±IOV Single-ended; 4- Ch 6614/6624 

loop powered; transmiHer 4-20mA CUllent Loop In/Out 5911/5912 
±15V; receiver 

II II Order Model 
PQw~r SQ!.Ir~~ K~ F~gt!.lr~~ Trgn~mitt~r LR~~~iv~r 

Computer Port Complete Isolation 5810 Series 
Optional AC Wall Adapter Complete EMI/RFIlmmunlty 

Complete Data Security 
Transparent Operation 

Computer Port Full-function Hayes· Modem Iso-Modem™ (Data only) 
Battery Power Pack Complete Isolation or 

Optional AC Wall Adapter Complete EMI/RFI Immunity Iso-Comm™ (Voice/Data) 
Optional Solar Power Transparent Operation 

DYMEC INCORPORATED 0 8 Lowell Avenue 0 Winchester, MA 01890 
(617) 729-7870 0 FAX: (617) 729-1639 0 TWX: (710) 348-6596 

EEM 1989 For manufacturers' sales offices, see yellow pages 

NOTE 
Transmitters and re
ceivers within these 
model families may be 
intermixed with 
regards to power 
source, usage, and/or 
signal amplitude. 
Example: A ± 1 VFS, 
board-mount trans
mitter (5711) may be 
connected to a ± lOY 
output, AC powered, 
stand-alone receiver 
(6732). 

SEE NOTE 

SEE NOTE 

DYMEC 
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2475 FIBER OPTIC EQUIPMENT & ACCESSORIES 2475 

Poly-Scientific Fiber Optic Products 
1213 North Main Street 
Blacksburg, Virginia 
24060-3100 

800-336-5917, FAX 703-953-1841 
TWX 710-875-3694 

From Fiber Optic Components to Complete System Engineering Capabilities ... 
We Speak the Language of Light 

Building on thirty years of experience in the design and manufacture 
of precision, miniature electronic assemblies, Litton Poly-Scientific 
has become a recognized supplier for a broad range of fiber optic 
components and systems. From simple point-to-point links to 
complex data bus or LAN networks, our expertise covers a wide 
variety of digital and analog data transmission systems for military, 
industrial and commercial applications. 

We can work to your specifications or design and manufacture sys
tems or sUb-systems to meet your specific requirements. 

Our active components include transmitters, receivers, transceivers 
and repeaters in traditional, hybrid and rack-mounted versions. 
Passive components include WDMs, low loss couplers, fiber optic 
rotary joints and extensive experience with various fiber types, cable 
harnesses and connectors. 

The following pages are designed to give you an overview of our 
product and systems capabilities. 

Fiber Optic Data Bus and Sensor Systems for Land, Sea, Air and Space Applications 

Because of the inherent advantages of fiber when compared to 
hardwire communication networks, Litton has pioneered the research 
and development of single and dual fiber linear data bus technology. 
Recent progress in improving both active and passive components 
for access on and off the bus has resulted in the viability of this topol
ogy for a variety of large system applications. For each node, our hy
bridized digital transmitters and receivers feature high launch power, 
superior sensitivity and wide dynamic range. The extremely low 
excess loss of our bi-directional couplers has dramatically increased 
the number of system taps. 

When compared to token ring or star topologies, a linear bus offers 
many unique advantages. From the standpoint of installation, modifi
cation and future growth, the simple architecture of the linear bus 
makes it a more cost-effective opfion. The star requires home-runs of 
fiber from a central location to each node. If the star is damaged, it is 
highly probable that a significant portion of the bus will become 
inoperative. In addition, the star is labor and material intensive. Al
though the ring (particularly those involving token passing protocols) 
addresses these concerns, it retains the potential for data transfer 
problems. These include accumulated jitter, additive effects of error 
and bypassing failed devices on the bus. 

We are familiar with a wide variety of data bus topologies including 
MIL-STD-1773, ARINC 629 (DATAC), and HSDB. Let us put our 
experience and expertise to work for your next system application. 

MIL-STD-1773 Single Fiber Linear Data Bus 

Asymmetric 
Couplers 

Dual Fiber Linear Data Bus 

Asymmetric 
Connector 

Tx 
Couplers Splice 

------:c"":---,o'-----:,.c::::><-----{ f-----.,.c=><:- Bus Fibers 

Bus 
Controller 

Ax 
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Tap Fibers 

Call us toll-free at 800-336-5917 (in Virginia, call 703-953-4751) for more information. 

For manufacturers' sales offices, see yellow pages EEM1989 



2475 FIBER OPTIC EQUIPMENT & ACCESSORIES 

Lilian 
Poly-Scientific 

Miniature, Hybridized Transmitters and Receivers for 
Point-To-Point and Data Bus Applications 
AC or Edge-coupled with data rates up to 50 Mbps Manchester. Transmitters with high 
launch power, and receivers with superior sensitivity and broad dynamic range. TIL and 
ECl compatible (interface circuits may be required). Qualifiable to Mll-STD-883. Due to 
ongoing development, specifications are subject to change. 

PACKAGE OUTLINE DIMENSIONS 

'""I 

Electrical 
Type Data Rate '. Part No. Interlaces 

Hybrid DC to 50 Mb/s E03519-X· +1-3V 
Digital Tx Manchester differential 

Encoded 

Hybrid 50 Mb/s E03546-1 •• Eel 
Digital Rx Manchester 
AC coupled Encoded 

Hybrid 20 Mbls E03546-2·· Eel 
Digital Rx Manchester 
AC coupled Encoded 

Hybrid Up to 2 Mb/s E03553-1·· TTL 
Digital Rx Manchester 
Edge coupled Encoded 

Hybrid Up to 1 Mb/s E03553·2·· TTL 
Digital Rx Manchester 
Edge coupled Encoded 

Hybrid Upto 4 Mb/s E03553-3·· TTL 
Digital Rx NRZ 
Edge coupled 

Hybrid Up to 20 Mb/s 
Digital Rx NRZ 

E03553·4·· TTL 

Edge coupled 

Hybrid Up to 50 Mb/s 
Digital Rx Manchester 

E03553-5·· Eel 

Edge coupled Encoded 

• -X denotes LED type, number of LEOs, launch power and fiber type. 

DEVICE PIN IDENTIFICATION 
(FROM TOP) 

DEVICE PIN IDENTIFICATION 
(FROM TOP) 

Dynamic Peak Launch 
Range Power 
(min) Into 1 OO~ Fiber 

N/A -7dBm 

20dB N/A 

20dB N/A 

20dB N/A 

20dB N/A 

20dB N/A 

20dB N/A 

20dB N/A 

h dash numbers will vary depending ori' fiber type, fiber length, number of detectors and connector type. 

Peak Rx 
Sensitivity 

(min) 

N/A 

-34dBm 
10-9 BER 

-36dBm 
10-9 BEA 

-42dBm 
10-9 BEA 

-42dBm 
10-9 BER 

-42dBm 
10-9 BER 

-35dBm 
10-9 BER 

-28dBm 
10-9 BER 

Wavelength 

850nm 

850nm 

850nm 

850nm 

850nm 

850nm 

850nm 

850nrn 

Fiber Optic Products 
1213 North Main Street 
Blacksburg, Virginia 
24060-3100 

2475 

800-336-5917, FAX 703-953-1841 
TWX 710-875-3694 

Supply Voltage 
Special Features Requirements 

+1- 5 

+/- 5 • 16 bit preamble 
+1-15 required for 

Burst Manchester 

+1- 5 • 16 bit preamble 
+/-15 required for 

Burst Manchester 

+/- 5 • Fanout 5 LS toads 
+/-15 • OAT AC compatible 

• Burst Manchester 

+/- 5 • MIL-STD-1773 Compatible 
+/-15 • Fanout 5 LS loads 

• Burst Manchester 

+/- 5 • Fanout 5 LS loads 
+/-15 • Burst Manchester 

+/- 5 • Burst Manchester 
+1- 15 

+/- 5 • Burst Manchester 
+/- 15 

Call us toll-free at 800-336-5917 (in Virginia, call 703-953-4751) for more information. 
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2475 FIBER OPTIC EQUIPMENT & ACCESSORIES 

Litlan 
Poly-Scientific 

Traditional Transmitters and Receivers for 
Standard or Custom Applications 

Many of our transmitters and receivers are 
custom-built according to the special needs of 
our customers. Listed below are representa
tive examples. A variety of packaging and 
connector options are available. Transmitters 
and receivers available with 1300nm sources 
and detectors. 

• Analog systems 

• Digital systems 

• Video systems 

• RS 232 and RS 422 

------

Electrical 
Dynamic Peak Lau:fsPeak Rx I I I 

Part No. 
Range Power Sensitivity , Supply Voltage , 

Type Data Rate Interfaces (min) Into 100~ Fiber (min) Wavelength Requirements 

N/A ·10dBm Flat Field -L. N/A 850nm TIo VAC po;"e,-' Video Tx E0350H AS 170 
Link Bandwidth supply included 
5Hz-10 MHz 1-------- --f------- ------ ----

Video Ax E03541-1 RS 170 adB N/A I -32dBm 850nm I 110 VAC power 
supply included 

._- 1------- +--
Digital Tx DC-50Mb/s E03520 50 ohm N/A -10dBm N/A 850nm +/- 5 

NRZ Terminated 

-32dBm ~onm 3Vmax 

E03560 
--

Digital Rx 100 Kb/s to TTL 15dB N/A +f- 5 
50 Mb/s 10-9 BER 

NRZ 

Digital Rx Upto 12 Mb/s E03548-' • TTL 20dS N/A -35dBm 850nm 110VACpower 
Edge Coupled NRZ 10-9 BER supply included 

Digital Rx Up to 12 Mb/s E03548-2 TIL 8dB N/A 
-~~Bm - 850nm 110 VAC power 

Edge Coupled NRZ 1"'''" supply included 

RS232 DC to 100 Kb/s E03675 RS 232 25dS -10dBm -34dBm 850nm 110 VAC power 
TxlRx NRZ 10-9 SER supply included 

--~t---

RS422 DC to 100 Kb/s E03674 RS 422 25dB "10dBm -35dBm 850nm 110VACpower 
Tx/Ax NRZ 10-9 BER 

I 
supply included 

* Lower data rates are available with Improved sensitivity. 

Fiber Optic Products 
1213 North Main Street 
Blacksburg, Virginia 
24060-3100 

2475 

800-336-5917, FAX 703-953-1841 
TWX 710-875-3694 

--

Package 
Dimensions Special Features 

-
1 "x5"x3" For use with E03541-1 

1 "x5"x3" For use with E03501-1 

1 "x3"x2" For use with E03560 
or E0354B 

1 "x3"x2" For use with E03520 

1 "x5"x3" 

1 "x5"x3" APD detector 

-~1~~-1 "x3"x3" One pair constitutes a set 

1 .3"x3"x3" • SUitabl~ for star coupler (LAN) 
• DTE or DCE 
• One pair constitutes a set 

Call us toll-free at 800-336-5917 (in Virginia, call 703~953-4751) for more information. 

8-1210 For manufacturers' sales offices, see yellow pages EEM1989 
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Lilian 
Poly-Scientific 

Rack-Mounted Transmitter and Receiver Systems 

Many of our traditional components are available in modular, 19" rack-mounted 
versions.Ten bays can accommodate up to eighteen standard transmitters and re
ceivers plus a common power supply. Connected to a 110 VAC outlet, it has a 
master on/off switch and a fuse for protection from overloads. 

All connections (electrical and optical) are on the backplane of the modules. SMA re
ceptacles for optical interfaces and BNC connectors for the electrical interface are 
standard. Other connector interfaces are available upon customer request. 

-f--_'2 .. 
I~ 

5.25 

"OC I il.",---lSl-----,--J 
L-~~~L-~~~~~ 

---------------

~~~~~115.25 
FRONT Jql . . 

Peak Launch 
Electrical Power Peak Rx Dynamic 

Type Data Rate Part No. Interfaces Into 10011 Fiber Sensitivity Range 

Digital TxlRx Upto 12Mbps E03603·1 500hm -10dBm -35dBm 20dB 
Edge Coupled terminated 

3Vmax , 
Link 

I Video Tx Bandwidth E03606·1 • RS 170 -10dBrn NIA NIA 
5Hz - 10MHz Flat Field 

Video Rx E0360S·1 • RS 170 NIA -32dBm SdS 

Digital TxfTx DC - 50Mb/s E03609-1 500hm ·10dBrn NIA NIA 
NRZ terminated 

3Vmax 

Digital Rx/Rx SOMb/s E03633·1 TTL NIA -28dBm 15dB 
Edge Coupled Manchester 

Digital TxfTx OC·50Mbls E03635·1 500hm -10dBm NIA NIA 
Manchester terminated 

3Vmax 

Dual Channel DC - 100Mb/s E04304-1 RS 232 -16dBm -38dBm 25dBm 
RS 232 NRZ (50 ~) 

* 1300nm options available. Consult factory. 
Note: E03600-2 Rack Enclosure/Power Supply required for above modules. 

Wavelength 

850nm 

850nm 

850nm 

850nm 

850nm 

850nm 

1300nm 

Fiber Optic Products 
1213 North Main S1ree1 
Blacksburg, Virginia 
24060-3100 

2475 

800-336-5917, FAX 703-953-1841 
TWX 710-875-3694 

Supply Voltage 
Requirements Special Features 

+/-12 1 Tx + 1 Rx per module 

+/- 12 

+/- 12 

+/- 5 2 Tx's per module 

+/-12 
+/- 5 

2 Rx's per module 

+/- 5 2 Tx's per module 

+1-12 

Call us toll-free.at 800-336-5917 (in Virginia, call 703-953-4751) for more information. 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1211 
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Littan 
Poly-Scientific 

Low-Loss, Bi-Directional Couplers 
Our multi-mode symmetric and asymmetric couplers can be used in "stand-alone" or linear 
data bus applications_ Designed for use in harsh environments, couplers without connectors 
will operate in temperatures ranging from -600 to 2000 C. Various fiber sizes and types in a 
variety of split ratios are available. Single mode couplers available upon request. 

Pigtail Excess Split Ratio Package Size 

Part No. Type Length Loss Tolerance Length Diameter 

F03666 Asymmetric 2:.5 meter Typically 
5.2d8 

N/A 4.0" .375" 

F03668 Symmetric 2:.5 meter As.1.0dB A+/-5% 4.0" .375" 
50/50 S::;;1.5dB 8+/-8% 

F03669 Symmetric 2:.5 meter A< .5dB A+f-3% 4.0" .375" 
90/90 S::;; 1.0dS 8+1-5% 

F03662 Symmetric Please call for more information. 4.0" .375" 
Custom 

Wavelength Division Multiplexers 
As their name implies, WDMs enable multiple channels of analog andlor digital data to be 
multiplexed, transmitted over a single fiber and demultiplexed at the other end of the data link. Our 
standard WDM configurations will perform either as multiplexers or demultiplexers. 

Wave- Typical Operating 
Fiber Pigtail 

Part No. 
Channel length Insertion Crosstalk Temperature 

Package Size 

Type Size Length Capacity Range Loss Isolation Range L W H 

F03650 Diffraction 100/140 1 meter 6 400-1600nm 4dB -30dB _60 0 to 125°C 3.01" 0.75" 0.75" 
Grating standard; standard 

others 
available 

F03652 Djffraction 100/140 1 meter 15 40D-1600nm 4.5dB -30dB _600 to 125°C 3.3" 1.5" 1.5" 
Grating standard: standard 

others 
available 

F03655 Dichroic 100/140 .5 meter 2 B5011300nm 1.5d8 s30dB _60" to 125°C 4.0n Diameter 
Filter standard; standard 

.375" others 
available 

Fiber OptiC Rotary Joints (FORJ) 
A FORJ provides the same unlimited rotational freedom for fiber optic systems that the slip ring has 
long provided for electrical systems. Custom built and standard FORJs are available in two distinct 
types: 

On-Axis FORJ: a compact totally passive single fiber device which occupies the centerline of 
rotation. 

Off-Axis FORJ: a multi-channel activelpassive device with 4" bore. Our own special repeaters 
are required. Data rate up to 50 MBits/sec. 

In addition to the standard parts belOW Poly-Scientific specializes in custom designs to meet your 
requirements in fiber size, wavelength, pigtail lengths, connectors and mounting requirements. 

FORJ Outside Fiber Size Wavelength Pigtail Length Connec- Insertion 
Type Part No. Diameter Length (f!m) (nm) Each End(m) tion Loss 

F03585-1 .75" 2.16" 50/125 800 - 900 1 None 50/125 is 2.5 ± .5dB 
On-Axis F03585-2 .75" 2.16" 1001140 800 - 900 1 None 100/140 is 1.75 ± .25dB 

Multi~Mode F03585-23 .75" 2.16" 501125 800 - 900 1 906 SMA 200/230 is 1.75 ± .25dB 
F035B5·24 .75" 2.16" 100/140 BOO - 900 1 906 SMA 
F035B5·22 .75" 2.16" 2001230 800 - 900 1 906 SMA 

On-Ax:is F03581 1.26" 3.45" 10/125 1300 10 None 10/125 is 2.5 ± .5dB 
Single-Mode F03588 1.26" 3.68" 101125 1180 - 1580 10 None 

Off~Axis F03595 7.8" 1.5"10 N/A N/A 1 to 10m 906 SMA N/A 
(1-5 Cha'nnels) 3.0· BNC 

Fiber Optic Products 
1213 North Main Street 
Blacksburg, Virginia-
24060-3100 

2475 

800-336-5917, FAX 703-953-1841 
TWX 710-875-3694 

Call us toll-free at 800-336-5917 (in Virginia. call 703-953-4751) for more information. 
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Fiber Optic Products 
1213 North Main Street 
Blacksburg, Virginia 
24060-3100 

2475 

800-336-5917, FAX 703-953-1841 
TWX 710-875-3694 

Fiber Optic Sensor Systems Using a Common Sensor Interface 
In some cases a data bus represents only a partial solution to the needs of 
the fiber optic system designer. Our work with data bus and sensor 
technology gives us the ability to configure a total, turn-key approach to 
your specific system requirements_ 

The combination of a common interface for different sensors and the ability 
to optically multiplex several sensors has system cost, size, weight and 
maintainability advantages_ Utilizing common optical modulation as the 
foundation, our system uses passive fiber optic sensors based on the 
principle of wavelength division multiplexing_ WDM sensors can be adapted 
to measure position, pressure, temperature and small displacements_ 

The system consists of a broadband source, power splitter, sensor(s}, 
optical demultiplexer, and detection and decode electronics_ Connected by 
dual fibers, the interface electronics are usually located some distance from 
the sensor(s}. 

As much of our current development efforts focus on aircraft networks, we 
are familiar with harsh environment and MIL-SPEC system applications. 

Fiber Optic Sensor System Block Diagram 

LED Source 

Optical Sensors 

Environmental (pressure, temperature, etc.) and 
position (rotary and linear) sensors are available or 
can be designed and manufactured to meet your 
specific needs. Please contact us with your 
requirements for additional information on compo
nents or complete sensor systems . 

. . . 
Wave-

Max Min length Channel Channel 
Insertion I/O Output Pitch Width 

Part No. Type Loss Ratio Range Nominal Nominal 

F035?1 Linear lldB .OdB 720-950nm 19nm 9.8nm 
Position 
Transducer 

F03577 Rotary 11dB 10dB 720-950nm 19nm 9.Bnm 
Position 
Transducer 

I' .... .... 
II II I, 

I Position ~ 
Sensor ~I 

,I I 
\. / / 

HH~f---I. 
Connector 

. . 
Fiber Coding Coding Resolution/ Package 
Type Type Format Travel Size 

50/125 absolute Gray 

I~ 
2" x4" x .87" 

step Code 
index Up to 

NA.22 7mches 
stooke 

50/125 absolute Gray I;Z:: 1645"x 1.86" step Code (OD) 
index 

NA.22 Up to 3600 

-"~--. L. ____ ~ 

Note: Values given for these parameters are application-dependent. Other values are possible. Consult factory for custom deSigns and latest improvements, 
custom pressure, temperature sensor systems. 

Call us toll-free at 800-336-5917 (in Virginia, call 703-953-4751) for more information. 
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INTEROPTICS 
ONE OF THE PURDY GROUP OF COMPANIES 

INTEROPTICS offers a wide range of fiber optic products for 
telecom, datacom, precision instrument, industrial, medical, 
and military applications. 

[ OPTO/..LlNK 1 

Here are just some ofthe products INTEROPTICS can supply 
for your fiber optic needs: 

CONNECTORS, ADAPTERS, AND RECEPTACLES 

Diamond 
FC/NTT 
SMA 

DIN-47256 
ST 
Biconic 

CABLES AND CABLE ASSEMBLIES 

Standard pigtails and patchcords. 
Custom versions on cable or fiber. 
Special assemblies on customer supplied devices. 

NETWORKING PRODUCTS 

RS 232 and RS 422 modems 
RS 232 master/slave port expander systems 
RS 232 to GPIB converters 
GPIB IEEE488 Bus expander systems 
Centronics Bus extenders 

DATA LINKS 

TTL transmitters, receivers, and transceivers 
Data rates from DC to 20 Mb/s. 
Systems from connectorless plastic fiber 

to connectorized glass cable. 
Distances from 5 to 3500 meters. 

SPECIALTY PRODUCTS 

A complete line of couplers from 1 x 2 to 32 x 32 
A complete elastomeric splicing system. 
WDM's-wavelength divisional multiplexers 

(800/1300 nm and 1300/1530 nm). 

TERMINATION EQUIPMENT 

A complete line of termination tooling. 
Available as parts or in a complete kit. 
Convex polishing machines and special 

ferrule viewing systems. 

INFORMATION Let us supply you with our 
expertise in fiber optics. 

Buffered fiber Multifiber 
Simplex Singlemode 
Duplex Multimode 

If you have any comments or questions, or if you just want to 
know how fiber optics can work for you, please contact us at 
INTEROPTICS. 

770 AIRPORT BOULEVARD BURLINGAME, CA 94010 TEL (415) 347-7727. FAX (415) 340-1670 MCIfTLX 677-1439 (PURDY UW) TWX (910) 374-2353 

8·1214 For manufacturers' sales offices, see yellow pages EEM 1989 
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FIBER OPTIC 
COMMUNICATIONS 
FROM OPTO-HYBRIDS 
TO COMPLETE SYSTEMS 
MERET, Inc., a leader in optical communications since 1975 
offers a wide range of components, subsystem assemblies and 
complete turnkey systems for fiber optic communications 

CCTV HI-RESOLUTION VIDEO 
FEATURES: APPLICATIQNS: FEATURES: APPLICATIQNS: 
Small Hybrid Package Surveillance Up to 120MHz Bandwidth Computer Graphics 
Simple Operation Security Networking RGB on One Card Medical Imaging 
High Density Packaging Robotics Automatic Gain Option Flight Simulation 
Stand Alone AC Packaging Tele-Conferencing 820nm or 1300nm Systems Tempest Networks 

L Modell BW I Wavelengthl Loss budget lDistance I SNR Modell BW I Wavelength I Loss budget I Distance I SNR I 
284TV 6Hz-5MHz 820nm 17 dB 4 km 46 dB 288TV 6Hz-35M Hz 820 nm 4dB 1 km 46dB 
285TV 6Hz-10MHz 820nm 13 dB 3 km 46 dB 28811TV 6Hz-35M Hz 820 nm 14dB 4km 46dB 
28511TV 6Hz-l0MHz 820 nm 20 dB 6km 46 dB 26811TV 6Hz-50MHz 820 nm 12dB 3km 46dB 
213511TV 6,Hz-l0MHz 1300 nm 12 dB 10 km 46 dB 26911TV 6Hz-120MHz 820 nm 7dB 0.5km 46dB 
214511TV 6Hz-l0MHz 1300 nm 21 dB <20 km 46 dB 213911TV 6Hz-120MHz 1300 nm 9dB 5 km 46dB 

ANALOG SYSTEMS DIGITAL SYSTEMS 
FEATURES: APPLICATIQNS: FEATURE~: APPLICATIQNS: 
Bandwidth to 1 GHz IF / RF Communications Data Rates to 150 MB / s Data Buses 
LED or LASER Sources Ultra-Hi Resolution Graphics LED or LASER Sources Point to Point Links 
Simple Operation Instrumentation RZ or NRZ Capability Tactical Communications 
820 or 1300 nm EMP Testing 820 or 1300 nm Peripheral Remoting 
Rack Mount or StandAlone Satellite Entrance / Exit link Easy Installation and 

Packaging Operation 

I Modell BW I Wavelengthl Loss budget IDistance I SNR Model I Data RatelWavelengthlLoss Budget IDistancelBER I 
27020 10Hz-40kHz 820 nm 18 dB 4km 60 dB RS232-LS DC-19.2 kB/s 820nm 4dB 1 km 10E -9 
24802 DC-400kHz 820nm 18 dB 6km 60 dB 481 DC- 5MB/s 820nm 8dB 2 km 10E -9 
259-20 20Hz-140MHz 820 nm ldB 0.5 km 46 dB 4811 DC-5 MB/s 820nm 20 dB 5 km 10E -9 
2139-20 20Hz-140MHz 1300 nm 5dB 5km 44 dB 485 DC-l0 MB/s 820 nm 4dB 1 km 10E -9 
2149-400 20Hz-400MHz 1300 nm 9t dB 10 km 48 dB 4145-11 DC-20 MB/s 1300 nmt 50 dB 20 km 10E ·9 
2149-1000 lkHz-1GHz 1300 nm 5t dB 5km 46 dB 4595 DC-150 MB/s 820nm 3dB 0.5 km 10E -9 

Military and Specialty Systems Turnkey Fiber Optic Systems 
• Ruggedized / Field Deployable / Hardened Systems 

MERET can supply complete multi-channel systems in 

• Multi-Media - Digital & Analog Systems cage rack mount configurations. Using MERET hybrid 
modules, up to 24 channels of analog, video or digital data 

• Battery Powered Transmitters can be housed in a single standard 19- inch cage, together 
with all the necessary decoupling, power supplies, fuses, 

• Wavelength Division Multiplexing for Multiple Signals switches, indicators and alarms. Applications include 

on One Fiber multi-channel remote surveillance video systems with 
digital data links for camera control, data communications 

• High Quality Video Plus Audio or systems, RGB video with sync for computer graphics and 

Data on One Fiber ( Model FM + 1 ) CAD / CAM. MERET turnkey systems are supplied with 
t on single mode fiber ruggedized multi-channel cable. Field installation service 
aU loss budgets are given for 50 ~ fiber unless single mode (t) is specified and customer training are also available. 

• MERET, Inc. SpeCialists in Optical Communications 

EEM1989 

1815 24th STREET, SANTA MONICA, CA 90404 
(213) 828-7496 • TELEX: 65-2468 

For manufacturers' sales offices, see yellow pages 8·1215 
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Fiber Optic 
Communication Products 

Optelecom is the complete Fiber Optic equipment 
source offering total solutions and custom application 

design for all your needs. 
SYSTEM 5000 TIME DIVISION 
MULTIPLEXER 
High performance TOM able to combine multiple 
channels of full duplex voice and data over dual 
channel fiber optic cable. Modular 19" rack mount
able chassis. Optional redundant power supply. 
Choice of standard electrical and optical connec
tors. 4 km range with 50/1251-1m fiber at 850nm. 10 
km range with 50/1251-1m fiber at 1300nm. 

ECONOMUX 
Stand alone multiplexers designed for applications 
where cost and size must be constrained without 
sacrificing performance. 4 km range. 

Models 4408,4416,4432 Economux. Multiplex up 
to 64 channels of async or sync data. 19" rack 
mountable or stand alone. Fiber-ln/Fiber-Out ver
sion also available. Sub-channel I/O optically com
patible with Model 4131 and 4141 modems. 

DIGITAL MODEMS 
Fiber optic modems for async and sync operation at 
distances up to 4 km, using OB25 male or female 
electrical connector. 

Model 4131. Single channel. RS232. Up to 56 Kb/s. 
2 km range. Powered by EIA control lines. Compati
ble with Model 4141. TEMPEST accredited version 
available. 

Model 4141. Single channel. RS232. 56 Kb/s. 3 km 
range. Powered by AC adapter. Compatible with 
Model 4131. 

Model 4260. Async rates up to 64 Kb/s. 3 km range. 
12 selectable clock rates to 57.6 Kb/s. Full RS232 
handshaking capability. Model 4261 has 4 km range. 

HIGH SPEED DIGITAL INTERFACES 
Stand alone and 19" rack mount packaging avail
able for applications requiring high speed digital 

Models 424X and 504X. Models 504X are System 
5000 compatible cards. Models 424X are stand 
alone packages. Available in full duplex configura
tions. RS422A, TTL, MIL"STO-188-114 formatted 
versions. Async NRZ data up to 20 Mb/s. Clock and 
data up to 5 Mb/s encoded over single fiber. 3 km 
range. 

ANALOG VIDEO AND AUDIO 
INTERFACES 
Permit conversion of a variety of analog signals for 
transmission over fiber optic cables. Handle signal 
types from voice to high bandwidth RGB video. 1.5 to 
3 km range achievable, depending on model. 

Models 3250 and 3251. Stand alone package. 6 Hz 
to 30 MHz, depending on model. BNC electrical con
nector. Automatic Gain Control (AGC) available. 
Model 3255 Optimized for voice frequency 
response. 

Models 5050 and 5051. System 5000 compatible 
cards. 6 Hz to 30 MHz, depending on model. BNC 
electrical connector. Automatic Gain Control (AGC) 
available. Model 5055 Optimized for voice fre
quency response. 

Models 3252,5052. Up to 110 MHz pixel rate RGB 
video transmission system for use with high resolu
tion video systems. Available in stand alone version 
and System 5000 compatible card. 

Model 3452. Up to 110 MHz pixel rate RGB + multi
channel data for keyboard printer, etc. 

Fiber Optic Telephone System. Consult factory. 

SPECIALTY AND LAN INTERFACES 
Optelecom has developed a variety of fiber optic 
interfaces to address specific industry standards 
and proprietary Local Area Networks (LANs). Most 
models available in stand alone version and System 
5000 compatible card. 

* Most products available in 850nm and 1300nm 
versions. SMA or ST'· optical parts available. 

transmission. Optelecom ... First for all your Fiber Optic needs. 

OPTElECOM, INC. 15930 Luanne Dr., Gaithersburg, MO 20877. 301/840-2121 • Fax 301/948-6357 
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FIBER OPTIC AMPLIFIERS 
AND TRANSMISSION SYSTEMS 
ANALOG WIDEBAND 14-1~ --

DC-IMHz & DC-IOMHz 
SPECIFICATIONS 
INPUT VOLTAGE RANGES: 
Switch selectable with 1 megohm 30 PF input. 
0-±1 VPK, ±10VPK, ±lOOVPK, ±1000VPK, 
or ±0.1 VPK, ±1 VPK, ±lOVPK, ±lOOVPK 

OUTPUT VOLTAGE 
DC-IMHz DC-IOMHz 
O-±lOVPKDC-IMHz 0-±10VPK 
into 10 Kohms or more into SO ohms 

8.00 

7.00 

BASIC ACCURACY: 
DC-IMHz DC-IOMHz 

AC/DC POWERED TRANSMITTER WITH 
12V DC 8-15HR. BATTERY PACK 

2475 

0.3%DC 
0.S%IHz-400Hz 
3% 400Hz-100KHz 
10%100KHz-IMHz 

0.2S%DC 6.50 DC-IMHz 
O.S % 1Hz-400Hz 
3% 400Hz-SMHz 
-3db IOMHz 

TRANSMISSION DISTANCE: 
DC-IMHz DC-IOMHz 
lKiiometer OverlOOOfeet 
Signal transmission not affected byshock, 
vibration or change in light intensity. 
POWER REQUIREMElIfTS: 
Transmitter: 
115V/230V 50/60Hz and 12V DC powered, 
with integral charger. Optional remote on/off 
controlled by fiber optic cable. 
Standard battery provides 8-15 hours 
of operation between charges, longer available. 
Also isolated power source available for 
continuous operation without integral battery 
from power source at ground potential. 
Receiver: 
l1SV/230V SO/60Hz or 12V DC powered. 

Voltage input range can be extended 
in 15KV increments to 900KV PK by 
Ross Engineering Corporation's 
wide band voltage dividers. 

8.00 DC-lOMHz 8.50 DC-IOMHz 
~ 6.00 DC-IMHz ~_~-""'-_ 

T' 
3.50 

1 
AC POWERED RECEIVER 

DIMENSIONS IN INCHES 

F 
9.35 

1 
4 CHANNEL FIBER OPTIC SYSTEM ALSO AVAILABLE: 

Each channel is independent, self-contained, and removable 
for se{llrate operation. Powered by l1SV/230V SO/60Hz. 

_If. 0 S S ENGINEERING CORP. 

VD60KV 
INDOOR 

EEM1989 

VD120KV 
OUTDOOR 

540 Westchester Drive, Campbell, CA 95008 
(408)377-4621, TLX85-8840, TWX91O-590-8033 

FAX(408) 377-5182 

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 

For manufacturers' sales offices, see yellow pages 8·1217 
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SHARP. Laser Diodes 
Or~oelectronics 

Laser Diodes 
Sharp's laser diodes use a double hetero junction of gallium, alumi
num and arsenide compound (GaAIAs). Long life and high reliability 

are realized by use of our original VSIS structure (V-channeled Sub
strate Inner Stripe). 

Features 
• High power type, low noise type, wide temperature ranges and 

short wavelength type are included in the scope of products. 
• The line-up is full, from the ultra compact (<1>5.6 mm packages) type 

to the single positive power supply p/w type . 
• High precision package. PIN photodiodes are built in, and optical 

power output control is easy. 
• Long life, high reliability . 
• Stable single transverse mode, low threshold current. 

Optical 
power 
output 

Model No. Wavelength (mW) Features Main applications 
(nm) TYP. MAX. 

LT030 Series 3 5 Short wavelength High-speed laser printers, Bar code readers 

LT031 Series 
750 

7 10 Short wavelength High-speed laser printers 

LT020MC 3 5 General use Measuring instruments, Bar code readers 

LT021 Series 10 15 High power High-speed laser printers, Medical apparatus 

LT022 Series 3 5 Low noise CD-ROMs, Fiber Optic Communication 

LT023 Series 3 5 Low noise (Multi-mode) VD players, Analog devices, Fiber Optic Communication 
Low noise Fiber Optic Communication LT022/023 Wide Temperature 

WIDE TEMP. Series 780 
3 5 Factory Automation Equipment 

(- 30 to 85°C) 
LT024 Series 20 30 High power Optical disk memories, Magneto-optical disk systems 

LT026 Series 3 5 Small astigmatism General use laser printers 

LT027 Series 7 10 General use Medium-speed laser printers 

LT080MD 3 5 Stabilized wavelength Measuring instruments, Laser printers, Bar code readers 

LT091MD 14 20 2 channels" High speed laser printers 

LT010 Series 810 3 5 General use Measuring instruments, Fiber Optic Communications 

LT016 Series 30 40 High power 
YAG laser excitation, Optical disk memories, 
Magneto·optical disk systems 

LT015 Series 30 40 High power Optical disk memories, Optical memory cards, Medical Apparatus 

LT090 Series 
830 

80 100 High power (3 channels) Medical apparatus, Optical range finders 

LTOllMS 840 3 5 Long wavelength Fiber Optic communications 

"Independent channel control 

Package 

~ ~: 
(mm) ~~, . "c ~~ Maximum 

~" optical ?? power 
Wavelength output 

(nm) (mW) F 

5 - LT030MD LT030MF -
750 

10 LT031MD LT031MF - -
5 LT020MC - - -

15 LT021MC LT021MD LT021MF -

5 
LT022HC/MC LT022MD/PD/WD LT022MF LT022HS/MSIWS/PS 

LT023MC LT023MD LT023MF LT023HS/MSIWS/PS 

780 30 - LT024MD/PD LT024MF -
5 - LT026MD LT026MF LT026MS/PS 

10 - LT027MD LT027MF -
5 - LT080MD - -

20 - LT091MD - -

810 
5 LT010MC LT010MD LT010MF -

40 - LT016MD LT016MF -

830 
40 - LT015MD/PD LT015MF -

100 - LT090MD LT090MF -
840 5 - - - LTOllMS 

M/H·type terminal connection PIW-type terminal connection 
'1 
I. I 

Laser diode... + Pholodlode Laser diode ... ... Pholodiode 

H, W: Wide Temperature Version 

S 

SHARP ELECTRONICS CORP., Micro Electronics Div., Sharp Plaza, Mahwah, NJ 07430-2135 0 201/529-8757 • Telex: 426903 (SHARPAM MAWA) 0 Fax: 201/529-8759 
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SHAR~ 
Ortoelectronics 

Fiber Optic Data Linkl 
Laser Receptacle/Photodiode Receptacle 

Laser diodes with high frequency modulator* 
Model No. LT015R10 I LT024R10 

Laser diode LT015MD (830nm, MAX 40mW) I LT024MD (780nm, MAX 30mW) 
c: 
.9 SIN MIN. 65dB, TYP. 80dB 
Q. 

Oscillation frequency TYP. 250M Hz .;: 

" til Supply voltage + 5V (High frequency modulator) .. 
c 

Power consumption MAX 50mA (High frequency modulator) 

'For laser noise reduction in optical memory application. 

Laser receptacle Photodiode receptacle 
Model No. GPOF50T Model No. GPOF50R 

= Laser diode LT022MS (7BOnm) .. 
1 Connector FC type .. Light output MAX. O.25mW (*) c 

= Photodiode PIN photodiode .. a 
Connector FC type .~ 

[;'l Sensitivity TYP O.3mA/mW (*) c 
* Initial value. From the end of fiber (GI 50/125, length = 1 m, the other end IS 

conneted to this receptacle) * Inlttal value. VR = 5V, PIN = 0.1 mW, A = 780nm. 

Relationship of Wavelength, 
Optical Power Output, and Noise 

Numbering System 

L TOO 0 0 0 ~a~':!~a", package 

~ I S II I '--~:: t;;;:g, ~~cp~~:age 
Jndical~S n~~~er S. Compact package 
laser dIode 

Wavelength Terminal connection 

1-800nm band 
2-780nm 
3-750nm 
8-SEC laser diode 
9-Other 

100 

50 
40 

Terminal Connection 
M/L'/W' Standard 
(Common cathode) 

Laser diode n Photodiode 

P/T'/W" Reversed 
photodiodes 

Laser diode n Photodiode 

! Optical power output 
Po(mW) 

.. LT024 series 
7BOnm30mW 

·~~~~omw 
(x 2 beams) 

-Optical power output represents the maximum value . 
• The noise levels vary according to conditions. 

'L and T-type are 
Buried·VSIS laser diodes. 

"H and W·type are wide 
temperature laser diodes. 

., LT090 series 
830nm100mW 
(Total for 3 channels) 

,. LT015 series 
830nm40mW 

Noise levels are specified only for the L1022 series and the L1U23 series. 

SHARP ELECTRONICS CORP., Micro Electronics Div., Sharp Plaza, Mahwah, NJ 07430·21350201/529·8757 • Telex: 426903 (SHARPAM MAWA) • Fax: 201/529-8759 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1219 



3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 

Micro 
MINIATURE ELECTRIC DRIVE SYSTEMS AND ROTARY 

POWER TRANSMISSION COMPONENTS UP TO 1H.P. 

• Originators of Skew-Wound Coreless Micromotors . 

• Patented and Licensed the World Over. 

• Coreless OC motors: 
(PG.8·1280) 

• .1-30 W continuous output power 
• .01-7.09 oz -in. max. continuous torque 
• Speeds up to 16,000 RPM. 

• PMOC motors: 
(PG.8·1281) 

• 4-430 W continuous output power 
• .91-415 oz-in. max. continuous torque 
• Custom windings available up to 180 VDC. 
• Speeds up to 6,000 RPM. 

• Precision gearheads: 
(PG.8·1282-1283) 

• Diameters from10mm-120mm (.39-4.72 in.) 
• Continuous output torque to 96 fHb. 
• Bidirectional operation in ratios up to 1,000,000:1 

ALSO AVAILABLE: 

• Tacho-Generators ............ See 0·2246 
• Optical Encoders ............. See 8·1966 
• Magnetic Encoders ........... See 8·1966 
• Precision Gearheads ......... See 8·1282-1283 
• Motor-Tachometers ........... See 0·2246 
• Shaft Couplings .............. See 0·2246 
• Zero Back Lash Gearing ...... See 8·1282 
• Brushless Motors ............ Call for Latest Data 
• Control Systems ............. Call for Latest Data 
• Brakes & Clutches ........... Call for Latest Data 

• Ask about our "Guaranteed Stock Program" 
• Ship-from-Stock Program available for OEM Blanket Orders. 

Full Catalog & Applications Assistance Available From: 

Micro Mo ELECTRONICS INC. 
742 - 2nd Avenue South 1 Sl. Petersburg, Florida 33701 1 Phone: 813/822-2529 1 Telex: 807-9821 Fax: 813/821-6220 

For full catalog & latest data sheets, call (813) 822-2529 

8-1220 For manufacturers' sales offices, see yellow pages 
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riTilTIl selection 
l!1illU guide 

MOTORS AND DRIVES 

motors/drives-3500 

-:"~--..;d.. I~f. 
ARXiAirpax Inc. B·1224 ,) ,) ,) 

Automation Inc. B·1234 ,) 

Barber-Colman Co.lMotor Div. B·1235 ,) ,) ,) ,) ,) ,) 

Bodine Electric Co. B·1236 ,) ,) ,) ,) 

Canon U.S.A. Inc. B·1237 ,) ,) ,) ,) ,) 

Clifton Precision B·1238 ,) ,) ,) ,) 

Crouzet Controls Inc. B·1239 ,) ,) ,) ,) ,) 

Eastern Air Devices B·1240 ,) ,) ,) ,) ,) ,) ,) ,) ,) 

Eltrol Corp. B·1241 ,) ,) ,) ,) 

ETI Systems B·1242 ,) ,) ,) 

Hathaway IMotion Control Div. B·1253 ,) ,) ,) ,) ,) 

Hurst Manufacturing B·1254 ,) ,) ,) ,) 

Industrial Drives B·1258 ,) ,) ,) ,) 

Inland Motor B·1260 ,) 

Mabuchi Motor America Corp. B·1277 ,) ,) ,) ,) ,) 

Maxon Precision Motors B·1278 ,) ,) 

MFM Technology Inc. B·1279 ,) ,) ,) ,) 

Micro Mo Electronics B·1280 ,) ,) ,) ,) 

Motor Technology B·1284 ,) ,) ,) ,) ,) 

NMB Technologies B·1288 ,) ,) 
._-

Oriental Motors U.S.A. B·1290 ,) ,) ,) ,) ,) ,) ,) 

Pittman B·1295 ,) ,) --J --J 

Powr-Ups Corp. B·1298 , , ,) , , , , , 
SAIA Inc. B·1300 , , , , 
Servo-Tek Products Co. B·1302 , , , , 
Shinano Kenshi Corp. B·1303 , 

--J --J --J --J 
, 

Stock Drive Products B·1305 --J , , , , --J , , , 
Superior Electric Co. B·1306 --J --J --J --J --J --J 

Supervexta B·1293 --J --J 
, 

Synektron Corp. B·1308 , 
--J --J 

T echno/Designatronics B·1310 , , , 
Vernitech B·1316 , ,) , y 

Vernitron Controls B·1313 , ,) , 

EEM1989 For manufacturers' sales offices, see yellow pages 8-1221 



I fiTiTiTl selection 
lWlLUgulde 

ROTATING COMPONENTS 

Airflyte Electronics Co. 8·1228 

Fabricast 8·1246 

Graphite Metallizing Corp. 8·1252 

Litton Poly-Scientific 8·1267 

Maxon Precision Motors 8·1278 

Micro. Mo Electronics 8·1280 

ETI Systems 8·1242 

Fabricast 8·1246 

Graphite Metallizing Corp. 8·1252 

Hathaway IMotion 
Control Div. 8·1253 

Litton Poly-Scientific 8·1267 

Maxon Precision Motors 8·1278 

Micro Mo Electronics 8·1280 

Powr-Ups Corp. 8·1298 

Servo-Tek Products Co. 8·1302 

Stock Drive Products 8·1305 

Vernitech 8·1316 

8·1222 

motors/drives-3500 

..j ..j ..j 

..j ..j ..j 

..j 

..j 

..j 

..j 

..j 

..j 

, 

..j 

..j 

..j 

For manufacturers' sales offices, see yellow pages EEM 1989 
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S- ARTS 

PR T SElE TI UI ES 

~E~TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

89/90 EDITION OF EEM 
Abbreviations/Acronyms 

........... A·1404, B·1090, C·1119 0·1156 
AC Power Supplies, Product 

Selection Guide ............................ 0-2156 
ASCII Code ..................................... 0·1 080 
Batteries, Product Selection Guide .... 0·1447 
Batteries & Fuel Cells, 

Characteristics ............................. 0·1450 
Cabinets, Enclosures, Racks & Chassis, 

Product Selection Guide ................ C·1003 
Capacitors, Basic Formulas ............... A·1093 
Capacitors, Miniglossary .................. A·1 066 
Capacitors, Product Selection Guide .A·1002 
Coils, Chokes, Inductors, 

Product Selection Guide ............... .A. 11 97 
Conductors, Maximum Current Capacity 

of Copper & Aluminum ... A-2272, C·1316 
Connectors, Miniglossary ................ C·1271 
Connectors, Terminals & Sockets, 

Product Selection Guide ................ C·1127 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide ............................. A·1339 

DC Power Supplies, Product 
Selection Guide ............................ 0-1537 

Delay Lines, Product Selection 
Guide ............................................ A·1503 

Dielectrics, Thermal Conductivity ..... B.1916 
Discrete Semiconductors, Product 

Selection Guide ............................ .A·2154 
Displays, Readouts, & CRTs, 

Product Selection Guide ................ B·1 041 
EBCDIC Code ................................. 001086 
Encapsulation, Miniglossary .............. C·1124 
Fans, Blowers, Cooling EqUipment, & 

Heat Exchangers, Product 
Selection Guide ............................. C·1631 

Fiber Optics, Miniglossary ................ B.111815 
Fiber Optics, Product 

Selection Guide ............................. B.1204 
Filters, Power, Product 

Selection Guide ............................ .A·1642 
Filters, Signal, Product 

Selection Guide ............................ A.1683 
IC Master ........................................ A·1740 
Instruments, Test & Measuring, 

Product Selection Guide ................ 00121 0 
Interconnection Systems, Product 

Selection Guide ............................. C·1702 
Keyboards & Keypads, Product 

Selection Guide ............................. B·1854 
Lamps, Lights, & Indicators, Product 

Selection Guide ............................. B·1126 
Logofinder & Trademark Directories ... C·901 
Microwave Components, Product 

Selection Guide ............................. A·1776 

Military Qualified Products List.. ........ B·1 002 
Motors, Drives, & Rotating Components, 

Product Selection Guide ............... B·12 21 
Opto Semiconductors, Miniglossary 

................................................... A·2169 
Oscilloscopes, Product 

Selection Guide ............................. 0·1426 
Panel Hardware, Product 

Selection Guide.............. . ..... C·1583 
Panel Meters, Analog & Digital, Product 

Selection Guide ............................. 0·1376 
Potentiometers, Trimmers, Controls, & 

Rheostats, Product 
Selection Guide ............................. A·2078 

Power Supplies, Miniglossary 
..................................... .A.2276, 001541 

Power Supplies, AC, Product 
Selection Guide ............................. 0·2156 

Power Supplies, DC, Product 
Selection Guide ............................. 001537 

Protective Components (Fuses, 
Circuit Breakers, etc.), 
Product Selection Guide ................ B·1351 

Relay Contact Forms ....................... B·1450 
Relays, Electromechanical, 

Miniglossary .............. " ................. B·1414 
Relays, Product Selection Guide ........ B·1411 
Resistor Color Codes ...................... .A·1952 
Resistors, Product Selection Guide .. .A·1867 
Servo Components, 

Miniglossary ................................. B·1266 
SI Units, Basic Guide To, 

.......... A·1434, B·1472, C·1692, 001386 
Solenoids, Product Selection Guide ... B·1655 
Switches, Product Selection Guide .... B·1673 
Symbols-International Authorities 

......... A.1454, B.1064, C.1104, 0.1166 
Thermal Components, Product 

Selection Guide ............................. B·1886 
Thermal Conductivity of Dielectrics 

at Room Temperature ................... B·1916 
Thyristors/High Power Diodes, 

Miniglossary ................................. A·2211 
Timers, Miniglossary ......... B.1492, 0.1140 
Trademark & Logofinder Directories ... C·90 1 
Transducers & Encoders, Product 

Selection Guide ............................. B·1928 
Transformers, Product 

Selection Guide ............................. A·2215 
Voltage Drop Nomograph 

......... A.2262, C.1469, C.1960 0·1718 
Wire & Cable, Product 

Selection Guide ............ , ................ C·1755 
Wire Gauges-Diameter, Area, 

Copper Weight... ........... C·1343, C.1759 



SPEED INDEPENDENT 
MAGNETIC PICKUPS 
• Contactless Limit Switches 
• Velocity and Position Sensing 
• Counting, Indexing, and Timing Functions 

The Aeroflex Laboratories family of SPEED INDEPENDENT 
MAGNETIC PICK-UPS are devices which have output voltage 
amplitudes that are independent of the rate of movement of the 
target. Common magnetic pick-ups have an output amplitude 
which is a function of the time-rate-of-change of flux; the Aeroflex 
pick-up is independent of the rate-of-change of the flux. The 
Aeroflex pick-ups excel in slow target motion applications and often 
can replace optical systems. The pick-ups' upper frequency limit 
is approximately 20 Khz for extremely fast target motion. 

THEORY OF OPERATION 
The unit contains a pair of magnetoresistors and a permanent 
magnet. Some sensors also have conditioning circuitry 
encapsulated within the unit. The sensing system differentially 
compares the magnetic field distribution over the sensitive face of 
the pick-up. As a magnetic material such as cold roiled steel or the 
400 series stainless steels are moved past the pickup a differential 
field is produced which is sensed by the pickup. 
The B12E series has no conditioning circuitry and will give an 
analog output proportional to the flux seen by each magnetoresistor. 
If no target is present the differential will be zero as it will if a large 
target such as a flat piece of steel is placed over the sensor. 
The B12L series has additional self contained circuitry which 
converts the analog signal to a switched output compatible with 
logic circuits. These pick-ups eliminate the problems associated 
with low Signal transmission levels in high noise environments. The 
rise and fail times are approximately 600 and 100 nanoseconds 
respectively. 
TARGETS 
Almost any conceivable or convenient shape can be used for a 
target if it is a magnetic material. The variations can include slots 
in a disc, screw heads, etched foils, or gear teeth. 

SENSOR-TARGET POSITIONING 

SENSING 
SYSTEM 

LEADS 

BASIC CONSTRUCTION 
B12E SERIES 

Your Complete Source for FLIR Scanners, Stabilization 
Custom Brushless DC Motors and Controllers, . 

8-1224 For manufacturers' sales offices, see yellow pages 



EEM 1989 

B12L-5 SERIES 
The series B12L-5 pick-ups have self contained conditioning 
electronics. The output is TTL compatible and normally sits at +4.9 
volts in the absence of a target. When the target is near the face of 
the sensor the output drops to + 0.3 volts where it remains 'Until the 
target is removed. The output is a NPN transistor with a 1.8 K ohm 
collector resistor. 
The pick-up operates with a + 5 volt supply at approximately 15 mao 
The operating temperature of the unit is + 5 to + 55 de~rees C. 
Operation at 112 the gap distance specified in Table I will increase 
the operating temperature range to - 20 to + 75 degrees C. A 
wider operating temperature range unit with a - 40 to + 120 
degrees C range is also available and is deSignated with an "H" in 
the part number (B12LH-5). 
A center tapped version of the pick-up is also available which will 
allow the use of smaller targets. These are designated by the use of 
a CT in the part number (B12L-CT). 

3500 

:~---+5VOLTS(R) 

P L==== OUTPUT (V) 
/' GROUND (B) 

1-.76-+3S1 
~ .0 

\ 3/S-32N-2A 
.500 1:) 

NO. 24AWG (PVC) ~ 
10" MIN. GRAVHILL WASHER 
N SERIES - TEFLON 12C10S7 

~ 

The housing is an aluminum filled epoxy 
that is resistant to moisture, oil and most 
common solvents. 

TABLE I: MAXIMUM GAPS AS A FUNCTION OF GEAR 

~H MODEL 8 16 20 24 32 

B-12L-5 .100 .075 .070 .060 .050 
B-12L-5CT .045 .035 
B-12LH-5 .100 .075 .060 .050 .035 
B-12LH-5CT .035 .030 

B13L-5 SERIES 
The B13L series is a dual version of the B12L series. It is intended 
for use where two phase related outputs (90 degrees) are required. 
When coupled to a FlipFlop gate arrangement, directional sensing 
is possible. 

GEAR PHASE MAX MODEL 
PITCH ACCURACY GAP NUMBER 

24 ±4° .025 B13L-5-24 
32 ±5° .020 B13L-5-32 
48 ±8° .015 B13L-5-48 
64 ±10° .012 B13L-5-64 

48 

.025 

.020 

64 72 96 120 

.015 .012 .010 .004 

.012 .010 

~ ___ +5 VOLTS (R) 
.----:-::-.-l OUTPUT NO.1 (G) 

.--""---OUTPUTNO.2 (V) 
./""----GROUND (B) 

~---.----'. 0 I t 3/S-32N-2A 
.500/1.125 L 1:) 

OR.75D/.SOL ~ 
NO. 24 AWG (PVC) 
10" MIN. GRAVHILL WASHER 

12C10S7 N SERIES - TEFLON 
~ 

ORDERING INFORMATION: 
8-

1rh----~L=====1 ITT TT LI====~-----rl 
Single Channel with Internal H # CT # 

Sensor Electronics Extended Nominal Center Diametrical .. .-
- . • - . 

Temperature Power Tap for Pitch of 
Range Supply High Gear Target 

Voltage Resolution (If Known) 

and Tracking Pedestals, Electromechanical Actuators, 
Torque Motors, AC Motors, Blowers and Fans 

For manufacturers' sales offices, see yellow pages 8·1225 
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BRUSHLESS 
WIDE ANGLE DC 
TACHOMETERS 
• Maximum Winding 

Temperature 155 0 C 
• No Ripple Torque 
• No Friction Torque 

Basic Output Resistance 
Part Sensitivity at 25'1: 

Rotor 
Inertia 

MOTORS, DRIVES, & ROTATING EQUIPMENT 

TQ25 
(Pancake Mounting, with 

optional V-groove) 

Pancake Dimensions Perfor-
mance 

0.0. Thick. 1.0. Curve 

TQ34 
(Flange Mounting) 

Number (v/rad/sec) (Ohms) (oz. in. sec! (inch) (inch) (inch) (Leiter) 
TG10Y-58 .03 210 
TG10Y-59 .06 390 

TG18W-56 .09 550 
TG18W-57 .24 1025 
TG18-54 .17 520 
TG18-55 .39 980 
TG25W-9 .7 920 
TG25W-10 .35 850 

TG34W-5 1.0 1000 
TG34-41 1.5 825 

TG40W-5' 1.2 335 
TG40W-3 2.5 535 
TG52W-5 4.5 1100 
TG52-7 3.7 360 

PERFORMANCE CURVES 

1.6 x 10.5 1.000 
4 x 10.5 1.000 

2.4 x 10'" 1.718 
4.8x 10'" 1.718 

3.2 x 10'" 1.718 
6.7x 10'" 1.718 

2.1 x 10-3 2.500 
9x 10'" 2.500 

4.2 X 10-3 3.313 
9.1 x 10-3 3.375 
2 x 10.2 4.000 
4 x 10.2 4.000 

1.1 x10'1 5.125 
1.4x10·1 5.187 

.350 .125 

.700 .125 

.350 .187 

.700 .187 

.350 .250 

.700 .250 

1.000 .250 
.500 .250 

.625 .375 

.725 .375 

.850 .375 
1.500 .375 

1.500 .750 
1.250 .984 

A 
A 

C 
C 

D 
D 

C 
C 

C 
D 
A 
A 

A 
D 

TQ10Y 
(In Housing) 

CUSTOM DESIGNS ARE WELCOMED!!! OUR TORQUE MOTOR ENGINEERS ARE AVAILABLE 
TO DISCUSS YOUR UNIQUE REQUIREMENTS ... GIVE US A CALL! 

Your Complete Source for fLIR Scanners, Stabilization 
Custom Brushless DC Motors and Control/ers, 

8·1226 For manufacturers' sales offices, see yellow pages 
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EEM 1989 

MOTORS, DRIVES, & ROTATING EQUIPMENT 

IN-OZ IN-OZ DEGREES IN-OZ/AMP IN-OZI OZ INCH INCH INCH LETTER 
SQRTWATTS 

T010Y-l0 1.3 0.5 120 2.5 .32 1 1.000 .350 .125 A 
T010Y-l 6 1.5 120 7.6 .57 2 1.000 .700. .125 A 

T018W-30 3 1.8 120 3.9 .65 3 1.718 .350 .187 B 
T018W-35 8 4 120 2.2 1.39 4 1.718 .700 .187 C 
T018-25 5.6 3 50 9 1.16 3 1.718 .350 .250 0 
T018-47 18 8 50 10 2.0 4 1.718 .700 .250 0 

T025W-2 15 8 120 10 1.94 4 2.500 .500 .250 B 
T025W-l 33 16 120 18 2.9 7 2.500 .000 .250 C 
T025-6 30 10 50 12 3.79 6 2.500 .500 .250 0 
T025-2 80 25 50 27 6.75 12 2.500 .000 .250 0 

T034W-l 35 25 120 18.3 4.25 13 3.313 .625 .375 C 
TQ34W-12 80 60 120 28 6.6 21 3.313 .125 .375 C 
T034-14 80 28 50 80 6.88 16 3.375 .600 .375 0 
T034-4 130 40 50 45 9.0 16 3.375 .725 .375 0 

T040W-4 150 60 120 12 9.2 30 4.000 .850 .375 A 
T040W-l 260 120 120 34 17 51 4.000 1.500 .375 A 

T052W-l 240 211 90 59 23.6 80 5.125 1.500 .750 A 
T052-2 500 192 20 109 31.5 80 5.187 1.250 .984 0 

T064W-5 806 460 90 75 49.5 256 6.235 2.000 A 
TQ64-1 864 634 30 75 57.5 256 6.375 1.187 0 

T074W-5 806 288 110 184 47.5 160 7.310 1.440 1.000 A 
T074W-6 1500 980 110 119 80 432 7.310 3.440 1.000 A 

T074-4 633 307 30 63 48.3 128 7.375 1.160 .812 0 
T074-2 1344 864 30 127 74 304 7.380 2.290 .812 0 

T082W-1 768 480 120 92 36 192 8.190 1.380 .820 C 

T0120-2 4224 3450 40 394 260 784 12.50 2.250 1.380 0 

T0140W-1 3450 3260 120 326 143 960 14.000 3.000 1.500 C 

Ordering Information 
Aeroflex Torque Motors are most commonly Optional mounting configurations such as flange, 
furnished as pancake devices without housings, synchro clamp and complete housing with single 
shafts or bearings. The pancake configuration or double ended shaft, spring return, detent 
permits the maximum flexibility in allowing the mechanisms, etc. are available. When ordering, 
user to integrate the Torquer into his own housing please indicate the mounting wanted by adding 
and bearing system of the load. . one of the following letters after the basic part 

number: 

P-Pancake S-Synchro H-Housing F-Flange 

For example: The pancake styled TQ18-25 would read TQ18·25P. 

and Tracking Pedestals, Electromechanical Actuators, 
Torque Motors, AC Motors, Blowers and Fans 

3500 

For manufacturers' sales offices, see yellow pages 8-1227 
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Tor ue 

Life 

ELECTRICAL 

Contact Resistance Variation 
No. of Rings 

MOTORS, DRIVES, & ROTATING EQUIPMENT 

ELECTRONICS CO. 

1.0 in.-oz. max. 
m 

5 X 10' revs, min. 

3500 

These Slip Ring Assemblies have found 
wide use in gyro gimbal and instrument 
applications. The fully enclosed and 
tested assemblies feature fine diameter 
gold alloy brushes mated to compatible 
gold alloy rings for excellent noise char
acteristics at low torque levels. Although 
miniature in size, the assemblies are sur
prisingly rugged and are able to with
stand most military environmental speci
fications. 
Units have been fully tested to the envi
ronmental parameters listed below, prov
ing their ruggedness and reliability. All 
units are factory tested before shipment 
and a copy of the test data is available 
with each unit upon request. 
The units shown here are only a sample 
of those available which include a 50 ring 
capsule of .685 diameter. 

SPECIFICATIONS 
MECHANICAL 
1. Rings: Gold alloy 
2. Brushes: Gold alloy wire, spring temper 
3. Ball Bearings: Stainless steel, shielded 
4. Shaft Stainless steel 
5. Housing: Anodized aluminum 
6. Rotation: Bi-directional 

ELECTRICAL 
1. Current. Signal level to 1 amp maximum 
2. Voltage: Micro-volts to 110 volts rms 
3. Dielectric Strength: 500 volts rms 

(all combinations) 
4. Leadwire: #30 AWG teflon inSUlated, 

15" long minimum 
5. Noise: ±5 micro-volts per ma 

ENVIRONMENTAL 
1. Temperature Shock: + 85°C for 1 hour and 

immediately transferred to -55°C for 1 hour 
2. Shock: 18 shocks, 20 "g" with duration of 

11 ±1 ms (MIL-E-5272C, Procedure V) 
3. Vibration: MIL-STD-202B, Method 204, test 

condition B 
4. Altitude: 50,000 fl. and - 55°C 
5. Humidity: MIL-E-5272C, Procedure III 

(95% R.H. @ 120°F for 360 hours) 

ORDERING INFORMATION 

CAY·Ui;lmii;I:;1 1'1'1:11 

II '-----No. of Rings 

"-------Model 

5 illiohms max. at max. seed milliohms max. at max. seed 5 mi liohms max. at max. seed 
30 max. 40 max. 20 max. 

NEW HOOK ROAD, BAYONNE, NEW JERSEY 07002 201-436-2230 TWX-710-729-4489 FAX 201·436-6024 

8·1228 For manufacturers' sales offices, see yellow pages EEM1989 
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UNIT SHOWN 
WITHOUT COVER 

CAY·150 
UP TO 48 RINGS 

CAY·1120 
UP TO 90 RINGS 

CAY·1030 
UP TO 30 RINGS 

MOTORS, DRIVES, & ROTATING EQUIPMENT 3500 

ELECTRONICS CO. 

CAPSULE SLIP RIN6 ASSEMBLIES 
These assemblies, specially designed for 
gyro-rate table and centrifuge applica
tions, have found wide use because of 
their versatility and compact size. The 
standard assembly, can be supplied (at 
slight extra cost) with internally shorted 
rings for double and triple current rat
ings, and with single, double and triple 
shielded wire. Featuring gold alloy wire 
brushes and compatible gold alloy rings, 
these assemblies are manufactured from 
proven production tooling at a very nomi
nal cost. Special assemblies with switch
ing circuits and others with non-standard 
malerials for use in severe environments 
are available. 

SPECIFICATIONS 

MECHANICAL 
1. Rings: Gold alloy 
2. Brushes: Gold alloy wire, spring temper 
3. Ball Bearings: Stainless steel 
4. Shaft: Stainless steel, type 303 
5. Housing: Anodized aluminum 
6. Rotation: Bi-directional 

ELECTRICAL 
1. Current: Signal level to 2.0 amps 
2. Voltage: 400 vdc maximum 
3. Dielectric Strength: 1000 Volts rms 

(all combinations) 
4. Contact Resistance: 

A. Less than 8 milliohms @ 200 rpm 
B. Less than 2 milliohms @ 10 rpm 

5. Leadwire: #28 awg 18" long 

• LONG LIFE • HIGH SPEED 

SPECIFICATIONS 
1. Rings: Coin silver 
2. Brushes: Silver graphite, two per ring 
3. Ball Bearings: Stainless steel, shielded 
4. Sha!t: Anodized aluminum 
5. Housing: Anodized aluminum 
6. Torque: .03 in.-Ib. per ckt. approx. 
7. Speed: Up to 5000 rpm 
8. Life: 5000 hrs. at 100 rpm 
9. Rotation: Bi-directional 

10. Current: 5 amps max. per ring 
11. Voltage: 250 Volts DC max. 
12. Dielectric Strengths: 500 VRMS 

(all combinations) 
13. Contact Resistance: 10 milliohms max. 

(excluding wires) 
14. Noise: 10 milliohms max. 
15. No. of Rings: 30 max. 
16. Leadwire: #22 AWG, 24" Ig., both ends 
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DAY-70S 
UP TO 160 RINGS 

DAY-710 
UP TO 120 RINGS 

CAY 94 
• General purpose 
• "Stack-up 

capability (up to 
200 rings or 
more 

• Low noise 
• Long life 

MOTORS. DRIVES. & ROTATING EQUIPMENT 

ELECTRONICS CO. 

3500 

DAY-705 
These slip-rings are built to your order 
using many standard components which 
have proven themselves over many years 
of reliable operation. The "platter-type" 
design includes one coin silver ring on 
each side of each molded sub-assembly; 
and. leaf. type silver graphite brushes 
which are molded in an insulating block 
and perfectly matched to the face of each 
ring. Inasmuch as the assemblies are the 
stack-up type. we are able to custom 
build them to your specifications-using 
our standard components-with a very 
minimum lead time required. 

DAY-710 
Similar in construction to our DAY-70S. 
this platter type unit features two coin 
silver rings on each side of each platter 
for greater package density. and a 
"through bore" design which can be used 
for the passage of fluid or gas lines. 

SPECIFICATIONS 
MECHANICAL 
1. Rings: Coin silver 
2. Brushes: Silver graphite 
3. Ball Bearings: Stainless steel, shielded 
4. Shaft: Anodized aluminum 
5. Housing: Anodized aluminum 
6. Speed: 500 rpm maximum 
7. Rotation: Bi-directional 

ELECTRICAL 
1. Voltage: 0 to 150 Volts AC or DC 
2. Dielectric Strength: 500 Volts rms 

(all combinations) 

1. Rings: Coin silver 
2. Brushes: Silver graphite (two per ring) 
3. Brush Leafs: Beryllium copper 
4. Insulation: Phenolic 
5. Leadwire: Available upon request 
6. Speed: 750 rpm max. 
7. Life: 1000 hours @ 100 rpm 
8. Current: 5 amps per'rings; 10 amps per ring 

when 4 brushes are used 
9. Voltage: 300 VRMS 

10. Dielectric Strength: 500 Volts rms 
(all combinations) 

11. Insulation Resistance: 10 megohms 
minimum at 500 VDC 

12. Noise: The contact resistance change in 
each circuit shall be less than .005 ohms at 
maximum speed 

13. Units with less than 11 rings have one 
bracket per brush block 

NEW HOOK ROAD, BAYONNE, NEW JERSEY 07002 201-436-2230 TWX-710-729-4489 FAX 201-436-6024 
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t2U-/1t.~ ELECTRONICS CO. 

POWER CAPSULE SLIP RING ASSEMBLIES 

CAY·755 
UP TO 30 RINGS 

CAY-125 
A general purpose, off-the-shelf slip ring 
assembly especially applicable for strain 
gage and thermocouple measurements 
where rotating detector circuits must be 
brought out to stationary measuring 
equipment. . 

CAY-755 
The standard cartridge, (AHW-16), has 
been used for many years on our CAY-
125 assembly and is now available with 
the CAY-755 which is also drawn, or indi
vidually, for use on any ring which is a 
minimum of Va" wide. The silver graphite 
brushes, coil springs, caps and holders 
may be purchased individually or as an 
assembly and are all available from stock. 

SPECIFICATIONS 

MECHANICAL 

1. Rings: Coin silver 
2. Brushes: Spring loaded silver graphite, two 

per ring 
3. Torque: 0.2 in-Ibs. per ring 
4. Speed: 5000 rpm maximum 
5. Life: 1000 hours minimum @ 500 rpm 
6. Rotation: Bi-directional 

ELECTRICAL 

1. Current: 10 amps per circuit with two brushes 
per ring 

2. Voltage: 0-250 Volts AC or DC 
3. Dielectric Strength: 500 Volts rms 

(all combinations) 
4. Contact Resistance Variation: 10 milliohms 

maximum at maximum speed 
5. No. of Rings: 30 maximum 

ENVIRONMENTAL 

1. Operating Temperature: 0° to 200°F 
2. Humidity: 85% 

ORDERING INFORMATION 

:::;~ j ID3L\ No. of Rings 

Special 
Variations 

NEW HOOK ROAD, BAYONNE, NEW JERSEY 07002 201-436-2230 TWX-710-729-4489 FAX 201-436-6024 
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~~ ELECTRONICS CO. 

MUL II-PURPOSE SLIP RIN6 ASSEMBLIES 

DAY-490/499 
UP TO 50 RINGS 

CAY-731/740 
UP TO 50 RINGS 

These assemblies, designed for use in 
commercial equipment, have been used 
in applications ranging from thermo
couples to the transmission of medium 
power. They feature coin silver rings, sil
ver graphite brushes, convenient termi
nals on both the slip ring and brush 
blocks, and a rotor design which allows 
the leadwires to be exited through the 
shaft bore, or under the bearing when a 
shaft clearance hole is required. The 
wide variety of sizes and configurations 
available, including "in-between" shaft 
diameters, allows the designer to select 
a standard assembly for his application, 
eliminating time consuming and costly 
design charges. 

SPECIFICATIONS 

MECHANICAL 
1. Frame: Anodized aluminum 

(DAY-490/DAY-499 only) 
2. Rings: Coin silver 
3. Brushes: Silver graphite, two per ring 
4. Leafs: Beryllium copper 
5. Insulation: Epoy or laminated plastic 

ELECTRICAL 
1. Current: 10 amperes per circuit 

(20 amperes available at extra cost) 
2. Voltage: 250 Volts maximum AC or DC. 
3. Dielectric Strength: 750 Volts rms 

(all combinations) 
4. Insulation Resistance: 50 megohms minimum 

at 500 VDC 
5. Contact Resistance Variation: 10 milliohms 

maximum at maximum speed 
6. No. of rings: 50 maximum 

ENVIRONMENTAL 
1. Operating Temperature: 0 to 250°F 
2. Humidity: 95% maximum 
For use when bearing mounted assemblies are 
not practical, the CAY-731/CAY-740 should be 
specified. 
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~~ ELECTRONICS CO. 

VEHICLE SLIP RING ASSEMBLIES 
Airflyte Electronics has experience in the 
design and manufacture of assemblies 
for personnel carriers, tanks and other 
military vehicles. We have built slip rings 
for periscopes, turrets and commander 
stations. These assemblies range in size 
from 6" or less in outside diameter to 
slip rings with clearance holes larger 
than 28". This type of assembly is char
acterized by its rugged construction, usu
ally has two high power rings, several low 
power and up to 50 signal rings. illus
trated are several of the configurations 
we have built in production quantities. 

SPECIFICATIONS 

1. Voltage: from 28 VDC to 208 VAC 
2. Current: from 1 amp to 600 amps 
3. Frequency: DC to 100 MHz 
4. Speed: Usually about 20 rpm 
5. Noise: Less than 10 rna peak to peak 
6. Hydraulics: 3000 psi operating 
7. Pneumatics: 1500 psi operating 
8. Torque: 15 ft.-lb. max. (no hydraulics) 

9. Life: 3000 hrs. 
10. Environmental: Vibration, shock, etc. per 

MIL SPEC 
11. Terminations: Connectors & fittings 

customer compatible 

ENCODERS & SWITCHES 
Airflyte encoders and rotary switches fea
ture drum construction with solid gold 
alloy conducting segments embedded in 
epoxy and machined flush. Brushes are 
multi-strand, spring-temper gold-alloy. As 
small as 'Ih" diameter. 

ENCODERS 
Special encoders with BCD, ~ray, True 
Binary or non-standard codes are avail
able. Units supplied with or without logic 
circuitry. 

SWITCHES 
When close accuracy, repeatability and 
size are important, specify Airflyte rotary 
switches for timing and positioning appli
cations. Successfully replaces snap ac
tion switches and cams. Pre-set to elimi
nate installation time. Zero hysteresis. 
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MOTORS, DRIVES, & ROTATING EQUIPMENT 

rllilif I1UTOMOTIOI\ 
Brushless DC Motors & Controls 

313/662-7771 
Fax: 313/662-3707 

AFFORDABLE BRUSHLESS DC SOLUTIONS 

STANDARD PRODUCT 
Consider the LC family of controllers from 

Automotion. They are compatible with any 3-
phase WYE or DELTA wound DC brush less 
motor, and are efficiently designed to fit the 
tightest space requirements. And they offer 
some pretty impressive advantages, like 
instantaneous start/stop and forward/reverse, 
dynamic braking, and analog or digital PWM 
speed control in voltage ranges from +7 to 320 
DC. At prices starting under $200. 

Packaged low voltage versions feature a 
protective cover, heat sink, and quick disconnect 
wiring terminations that conform to NEMA type 1 
requirements. 

Each high voltage model is available as either 
an open frame unit for OEM use, or packaged in 
a NEMA 1 rated metal enclosure with integral 
heat sink, diagnostic LEDs, and quick disconnect 
terminlals. 

AUTOPACTM PACKAGE. 
The "AUTO PAC", a general purpose industrial 

grade DC brushless motor and control package, 
is available in standard, "off-the-shelf" ratings 
beginning atl/tO HP@ 1800 RPM. Most units 
are rated up to 5000 RPM, maximum, with 
optional higher RPM designs available upon 
request. 

The AUTOPAC fal'Riiy uses our advanced 
desi9n of PWM drive technology coupled to a 
preCision fractional horsepower PM DC brush less 
motor to produce a highly efficient, powerful, and 
very versatile package that is surprisingly 
affordable. 

The DC brushless motors offered, built to 
Automotion's demanding standards, feature: 
dynamically balanced rotors, built-in, high
temperature Hall Effect sensors, Class H 
insulation system, and precision ground shafts. 

At Automotion, we research, engineer, design, 
and manufacture DC brushless motor controls. 
And that's it. Because of our focus, we believe 
we can provide the best DC brushless motor 
control available anywhere. And, because of our 
focus, we can provide these controllers at 
affordable prices. 

Not only is our price tag small, our product is 
small. The LC family of controllers provides more 
power and function, in a compact package, 
because of our advanced design. That means 
your motor application need not suffer from an 
oversized or overpriced control. 

We are also happy to work with you on a 
custom basis to design a specific control for your 
specific needs. And even help you find the right 
motor for your application. 

Because at Automotion, only two things count: 
our customers and meeting their DC brush less 
motor control needs. 

CUSTOM 
Based upon the same proven reliable, 

advanced PWM drive technology as our standard 
familv, our custom series demonstrates the 
significant flexibility of Automotion in the design 
and manufacturing of cost effective custom driver 
solutions for our OEM customers. 

Starting with the basic four quadrant H bridge 
driver, OEM's can select from a long list of 
Automotion VO, operating and protection options 
to build just as much of a driver solution as the 
application requires. As a reSUlt, OEM customers 
get the brushless DC control capability they need, 
at a price and size that their application can 
justity. 

Made with pride in the USA. P.O.Box 7746 • Ann Arbor, Michigan 48107-7746 © 1989 Automotion 

3500 
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a Siebe company 

BARBER-COLMAN 
subfractional motion control 

NEW 
PRODUCTS 

DC gearmotor 
6-24 Volts 
Low cost plastic gearbox 
Torque to 7 Ib-in. 
Optional features: 

• Control circuits 
• Limit switches 
• Many shaft configurations 

MYMM 
Long life high torque DC motor 
Stall torque to 125 oz-in. 
EMI filtering 
Optional features: 

• Optical encoders 
• Gear boxes 

YAA 

3500 

Rated HP to .005 
Small and compact 

Torque to 11 Ib-in. 
1.5" max. dia. 

Torque to 60 Ib-in. 
Speed 11-800 RPM 

Torque to 15 Ib-in. 
2.0" max. dia. 

1.18" dia. 6-36 VDC 
2.16" max. length 2.0" dia. 

Our manufacturing experience and engineering content assure 
consistent quality - from simple drive motors to sophisticated "motion 
control packages." Our motors are available with multiple types of 
companion gearheads and may be combined with options like magnetic 
tachs, optical encoders, ball bearings and electrical filtering for exact 
start-stop and speed control. For detail application assistance and 
pricing, contact our office at the address be/ow. 

________ Sarber·CDlman CDmpanL/ ___ _ 
MOTOR DIVISION 

555 Colman Center Drive Telex: 4330183 BC EC 
M-104 'lITHO IN U.S.A. 

I P.O. Box 7040 I Toll Free: 1-800-237-2537 

Rockford, IL U.S.A. 61125-7040 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1235 



3500 MOTORS. DRIVES. & ROTATING EQUIPMENT 

dels 
" 500 tflO stock. · · 

W d:!tabIe rf011l Bodine makes 

8-1236 

I:i.i.ii~i'@ 

liili";!M 
'9'M12VM 
2500 W. Bradley Place 
Chicago,lL 60618 U.S.A. 
Tel: (312)478-3515 
Telex: 25-3646 

gear motors, motors 
and electronic 
motion controls 

Bodine offers you the industry'S widest 
line of top quality small gearmotors, 
motors and electronic motion controls 
available off-the-shelf. And wide selection 
and local availability are just the start of 
your Bodine benefits. 

Bodine gives you the high reliability 
you need for critical applications. High
quality components and materials, realis
tic ratings, and manufacturing excellence 
produce exceptionally consistent perfor
mance and long life. It's most economical 
to buy products you can rely on! 

Bodine gives you all the help you 
need to select the right gearmotors, 
motors and motion controls. Comprehen
sive technical literature is augmented by 
expert application engineering assistance. 
Customers both large and small rely on our 
guidance as well as on our products. It's 
logical to buy a product you know will 
perform properly! 

Choice. Immediate availability. 
Dependability. Consistency. Technical 
assistance. It's the easy buy, because 
everything you want is built right in. 

Bodine top-quality stock gearmotors, 
motors and electronic motion controls are 
available through 103 stocking Distributors 
and Authorized Service Centers in the 
USA, Canada and Europe. Modifications 
and specials are available through your 

For manufacturers' sales offices. see yellow pages 
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local Manufacturer's Representative or 
from the factory. Ask for Stock Catalog S 
or European Voltage Stock Catalog SME. 

Mini-guide to stock products 
• 400 USA/Canadian models, plus 100 

European voltage models 

• New 24VDC gearmotors and motors 
• Parallel shaft gearmotors: AC, DC; up to 

341 Lb.-in. torque 

• Right-angle shaft gearmotors: AC, DC; 
up to 340 Lb.-in. torque 

• Motors: 10 and 30 AC, DC, universal; 
HP 1/2000 to 112; dia, 2.27" to 6.00" 

• 1.8° DC stepper; 72 RPM HY -Sync T.; 
instrument, torque, floppy disc motors 

• Matched SCR and Thyristor DC 
speed/torque controls for PM and shunt 
wound drives; DC stepper controls 

• Synchronous and non-synchronous, split 
phase, permanent split capacitor, shunt 
wound, PM, series wound 

• All stock products U.L. construction 
recognized, many CSA-certified and 
VDE-approved 

• Other models and modifications avail
able built-to-order in small or large 
quantities 

Bodine Electnc Company 1986 

EEM1989 



Canon. Your one reliable source ... 

EEM 1989 

BRUSH LESS GEARMOTORS 
• Inner and outer 

rotor types 
• Over 100 different combinations 
• Ratios from 5:1 to 3000:1 

• Axial and radial gap 
types 

• 30mm to 90mm 
diameter 

.25 to 20,000 g-cm rated torque 

.1.3 to 830 rpm 

.6 to 24 VDC 
• Concentric or offset shaft 

• 25 to 700 g-cm 
starting torque 

STEPPERS 
• Low in cost, high in performance. 
• Step angle 0.9,1.8, 7.5 and 

15 degrees 
• 35mm to 60mm diameters 
• Non grain-oriented, radial grain

oriented, and multi-pole grain-oriented 
magnets 

CORELESS 
.12mm to 40mm 

dia. 
• 28 to 45 g-cm 

starting torque 
• Ball bearings 

available on 
some models 

Ask about 
enhancement 

options available in 
OEM quantities 

Canon 

IRON CORE 
• Over 70 models 
.12mm to 52mm dia. 
.12 g-cm to 9000 g-cm starting 

torque 
• Integral AC tach, optical encoder 
• Ball or sleeve bearings on some 

models 

BRUSHLESS 
DC BOX FANS 

• Low cost. High air flow 
• Long life. Brushless 
• Low mechanical noise 
.12 and 24V models 
• 40mm to 120mm size 
• Ball bearing smoothness and 

3-wire systems available. 

CANON U.S.A. INC. Components Division 
New York Office/Headquarters: One Canon Plaza, Lake Success, NY 11042. (516) 488-6700 • FAX: (516) 354-1114 

Santa Clara Office: 4000 Burton Drive, Santa Clara, CA 95054. (408) 986-8780. FAX: (408) 986-1557 
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Dependability in Motion . .. Fractional Horsepower 
Motors from Clifton Precision 

. DC PM MOTORS 
Wheelchairs, door openers, welding 
wire feeders, computer peripherals, 
machine tools 

· .. with torques from 90 to 3500 oz-in., 2 inch to 
4 inch O.D. Advanced magnetic materials ... 
cartridge brushes 

MINIATURE HIGH-WRQUE 
DC SERVOMOTORS 
Computer peripheral drives, instrument 
recorders, laboratory instruments, medical equipment, 
robotics 

· . . with torques from 2 to 50 oz-in. 
.75 in<;:h cube to 1.32 inch 0.0. 
Cartridge brushes, Alnico or rare earth magnets 

INTEGRAL MaWR/EN 
& TACHOMETERS 
Robotics, computer and office equipment, 
machine tools, positioning tables 

BRUSHLESS 
DC MOTORS 
Floppy and Winchester disk drives, 
machine tool drives, 
pumps, fans, robotics 

... with 40 to 150 mm 0.0.; I, 2, or 3 phase. 
Specializing in rotor/stator parts sets, with housed 
units also available. Will customize upon request. 

BRUSHLESS DC IDROIDAL MOIORS 
- provide ripple free torque over a limited 

rotation without commutation. 
Medicalscanners, ultrasound probes, 
robotics, actuators, military 
applications 

. .. with torques from 2 to 214 oz-in., 1 inch 
to 8 inch 0.0., rare earth magnets. 
Housed or frameless units. 

DC PM HOLLOW SHAff 
TORQUE MOTORS 
Inertial navIgation platforms, 
aircraft instruments, 
aircraft controls 

• 
· .. for closed loop feedback: optical encoder resolution ... with torques from 6 to 2700 oz-in., 
to 2500 cycles. Analog tachometers integral 1.1 inch to 20 inch 0.0. Precision tolerances, 
to motor. No assembly or alignment necessary. gold commutators, high reliability 

Littan 
Clifton Precision 

8·1238 

Clifton specializes in custom designed products. 

For more information contact -
Marketing Department, Clifton Precision 

Marple at Broadway, Clifton Heights, PA 19018-2495 
(215) 622-1000 FAX (215) 623-6344 TWX 510-669-9782 
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Permanent Magnet Motors 

Stepper Motors 

Diameter 

Rotation 

Torque 

Part Number 

Synchronous 
Gear Motors 

Static Torque 
Dynamic Torque 
Running Torque 

@1RPM 
Power Input 

EEM 1989 

1.4" (35.5 mm) 2" (51 mm) 2.25" (57.5 mm) 2.55" (65 mm) 

U ni-Directional 

Standard 
Torque 

82344 

2.7 w 

High 
Torque 

82334 

300 in. oz. 
75 in. oz. 

580 in. oz. 

2.8 w 

Reversible 

Standard 
Torque 

82514 

300 in. oz. 
75 in. oz. 

420 in. oz. 

2.7 w 

High 
Torque 

82524 

300 in. oz. 
75 in. oz. 

1200 in. oz. 

3.Sw 
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STEPPING MOTORS 

Sizes 8 through 20 VR and PM 
stepping motors, 7.5, 10, 15, 30, 
45, and 90 degree step angles 
with a wide range of voltage 
and torque ratings. Heat sinks 
and mechanical dampers avail
able. 

Sizes 23 (27132" dia.) and size 34 
(33/8" dia.) permanent magnet 
stepping motors with 1.8, 1.875, 
5, 7.5, and 15 degree step 
angles. Torque ratings from 50 
to 150 oz in. for size 23, and 
150 to 450 oz in. for size 34. 

Size 42 (43116" dia.) PM step
ping motors with 1.80 step 
angles. High holding torques 
of 650 and 2100 oz in. High 
positioning accuracy of ! 3% 
noncumulative. Bidirectional. 
High speed drivers and other 
options. 

INSTRUMENT MOTORS AND GEAR MOTORS 

Holtzer Cabot Model 
M instrument motors 
with ratings up to 1/20 
HP. Available as in
duction, torque, and 
synchronous motors in 
either face or foot 
mount. Only 2'V8" sq. 
Popular for floppy disk 
drive applications. 

Holtzer Cabot Model 
L & S instrument mo
tors with ratings up to 
1/100 HP. Available as 
servo, polarized syn
chronous, synchron
ous, torque, induction, 
and DC motors. Only 
2'!{l' square. 

Holtzer Cabot Model 
L & S instrument gear 
motors with ratings 
through 150 oz. in. 
Available with gear re
ductions from 3:1 to 
3600:1 in either spur 
or in helical gearing. 
Only 2'!{/' square. 

SYNCHR~NOUS 
AND INDUCTION MOTORS 

Size 34 (3 3/8" dia.) 
and 44 (43/8" dia.) 
synchronous and 
induction motors. 
1/300 through V2 
HP. 600 to 12,000 
RPM. Single or 

dual speeds, single or dual vol
tage. 50/60 or 400 Hz. 

Size 31 (3V8" dia.) 
and size 39 (37/8" 
dia.) synchronous 
and induction 
motors. 1/200 

through V2 HP. 600 to 3600 RPM. 
Single or dual speeds. 50/60 Hz. 

FANS AND BLOWERS 

Size 34 (3%" dia.) 
synchronous and non
synchronous gear mo
tors. Speeds from 2 
RPM to 150 RPM. 
Torque output up to 
40 lb. in. For appli
cations that requ i re 
quiet operation and 
long life. 

Motors, 
fans, blowers. 
Sub-FHP to '12 
HP. To 20,000 
rpm. With or 
without electronic 
drive circuits. 

Propeller and Tubeaxial fans. 
Up to 12" dia. up to 1500 
CFM. The EAD line of axial 
fans for cooling application 
is manufactured for contin
uous duty and efficient air 
circulation. 

Vaneaxial fans. Available in 
1 V2", 2", and 4314" dia. from 
3 to 500. CFM at high static 
pressures. EAD V-Line fans 
are small and powerful air 
moving devices particularly 
suited to high-density elec
tronic packages. 

Centrifugal blowers. From 3 
to 2000 CFM, static pres
sures up to 5" of water. 
These centrifugal squirrel 
cage blowers have general
purpose performance char
acteristics for systems with 
medium back pressures. 

8·1240 For manufacturers' sales offices, see yellow pages 

Holtzer Cabot right 
angle gear motors. Up 
to Va HP in a variety of 
voltages, either AC or 
DC. Gear ratios from 
6:1 to 1140:1 in either 
single or double re
duction gear reducers. 

3500 
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------------------------------_ ................. ----------------------------------I: ... I .... ~~ 
ELTROL CORPORATION 

DC SERVO SYSTEMS 
For applications requi ring closed servo loop performance 

MODEL 7-300-030-00 
BRUSHLESS D.C. VELOCITY 
SERVO SYSTEM 

The basic system includes the 
following: 
• Brushless DC servo controller 
• Brushless DC motor 
• Commutation position encoder 
• Incremental optical encoder 
The system provides precise velocity 
control in a complete package: Internal 
D.C. power supplies, crystal reference, 
controls for bidirectional rotation and 
variable speed, digital speed readout, 
operating controls and status 
indicators. 
Instantaneous speed regulation to 
±.001% 
Fault protection: Overtemperature, 
shorts to ground, shorts across motor 
Current loop: High bandwidth with 
current limiting 
Input power: 115/220VAC, 1 <P, 
50-60Hz 

MODEL 5-156-028-00 
BRUSH OR BRUSHLESS D.C. 
SERVO CONTROLLER 

This EUROCARD provides closed 
loop four quadrant PWM control of 
motor velocity or torque. It offers 
maximum flexibility. Many operating 
features are set by pluggable jumpers. 
Variable compensation and gain by 
plug-in component carrier and trim 
pots simplify set up of closed loop 
operation. 

FEATURES 
• Single 24-60 volt PS. 
• Adjustable current 5-15 amps 
• High efficiency 24KHZ PWM drive 

scheme minimizes EMI in noise 
sensitive applications 

• Fault protection for excess tem
perature. speed, voltage, current, 
and motor stall 

• Digital inputs command enable/ 
reset, brake, and ± travel limits 

• Differential amplifier for ± 10V 
input command 

• Velocity FIB from commutation 
sensors, encoder. or DC tachometer 

MODEL 6-120-024-00 
BRUSH-TYPE LINEAR D.C. 
SERVO CONTROLLER 

Motion control of position, velocity. or 
torque. 
Simple adjustments for application 
adaptation 
Peak output current: 2-10 amps 
Linear operating mode: No switch
ing EMI. high servo stiffness, no 
torque dead zone 
Fault protection: Shorts across motor, 
shorts to ground, peak and time de
pendent continuous foldback current 
limits. external fault indication and 
reset. 

The Eltrol motor-tach shown above 
is ideally suited to take full advan
tage of the servo controller's 
capabilities. 

Eltrol Corporation is an engineering oriented firm specializing in D.C. servo systems. We provide standard, modified 
standard or custom designed systems to your electrical and mechanical specifications. 

EEM1989 

Write or call us today for additional information. 

.................. -
I: ... I .... ~~ 
ELTROL CORPORATION 

20942 Osborne Street 
Canoga Park. GA 91304-1846 
(818) 709-0131 FAX # (818) 709-0132 
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~ ........ _D._C~.M~O~TO~R~IZ~E~D~PO~TE~N~TI~O~M~E~TE_RS ............ .. 
SYSTEMS 

MC:W -1 WIREWOUND rI/8 eIia) 10 tum 
RPMSAVAILAflI.E: ................................ 0.16 to 222 
RESISTANCE RANGE: ........................... 10 to 2OacO 
POWERRADNS: .................................... 3.0walt 

MC20-2WIIUlWOUNDdual8"1'll (1-l/4e1ia)IOtum 
RPMSAVAILAflI.E: ................................ 0.16tol22 
RESISTANCE RANGE: ........................... 10to2OacO 
POWERAADNS: ................................... 3.0walt 

MC20-SWIlUlWOUND(I-3/8e1ia) 10tum 
RPMSAVAILAflI.E: ................................ 0.16to50 
RESISTANCE RANGE: ........................... 10 to 20ac 0 
POWER AADNS: ................................... 3.0walt 

MC46-1 WllUlWOUND (2"oq.) IOtum 
RPMSAVAILAflI.E: ................................ 0.16to65 
RESISTANCE RANGE: ........................... 2to3OOkO 
POWER RAnNS: ................................... 6.0walt 

MC46.2 WIlUlWOUND(2" oq.) 10tum 
RPMSAVAILAflI.E: ................................ 0.16to65 
RESlSTANCEAANSE: ..................... ; ...... 0.05 to2OacO 
POWER AADNS: ................................... 6.0walt 

MC20.4WIRBWOUNDdualSOJl5 (1·3/8e1ia)IOtum 
MC20·5 WIlUlWOUND slnsJeSOJl5 (1-3/8e1ia) 

RPMSAVAILAflI.E: ................................ 0.04to276 
RESISTANCE RANGE: ........................... 10to2OacO 
POWER AAnNS: ................................... 3.0walt 

MC46·4WIlUlWOUND dualSOJl5 (2"sq)IOtum 
MC46·5 WllUlWOUNDslnsJe8"1'll (2"oq.) 

RPMSAVAILAflI.E: ................................ 0.4 to 86 
RESISTANCE RANGE: ........................... 0.6 to 20ac 0 
POWERRADNS: ................................... 6.0watt 

MC2E·WIRBWOUND(I-l/4"eIia) 
RPMSAVAILAflI.E: ................................ 0.1610222 
RESISTANCE RANGE: ........................... sao to lOOk 0 
POWER AADNS: ................................... 1.0walt 

Condudive Plastic element for essentially 
infinite resolution, longer life available. 

MC2P.2 CONDUCI'lVBPLASTlC(2"dia) 
RPMSAVAILAflI.E: ................................ 0.16to222 
RESISTANCE RANGE: ........................... sao to lOOk 0 
POWER AADNS: ................................... 1.0walt 

Maw. WIRBWOUND (l-3/4"dia) 
RPMSAVAILAflI.E: ................................ 0.16to 122 
RESISTANCE RANGE: ........................... 50 to SOl( 0 
POWERRADNS: .................................. 0.76watt 

MOTORIZED MULTI - TURNS - 6 or 12 VDe 

HEAVY DUTY MOTOR8r GEAR - 6,12 or 24 VDe 

I MOTORIZED SINGLE TURNS - 6 or 12 VDe 

General Purpose for process 
control, speed contrOl adjus
tors and remote control. 

Dual Gang For Fully 
Fed-Back Systems. 

Digital Turns Counting Dial is 
pre-assembled and c8librated 
to motorpot at factory. 

High Resolution, increased 
power. 20 turns available. 

Limit Switches at one 
or both ends of travel. 
20 or 30 turns avail
able. 

Up to 18 oz. in. torque. 
Required when attaCh
ing the potentiometer 
output shaft to another 
gea!' or mechanism. 

Potentiometer terminals 
allow Plug on Connedors, 
Simplifying Harnessing. 

Unit has 5 amp Srnrp 
Adion SwitcheS at both 
ends of travel. 

Larger units available with 
higner watta~e and con
ductive plastic elements. 

FOR SERVO POSITIONING CONTROL CIRCUITRY. SEE OUR AD IN EEM (Control Systems 8< Components). 
SEE OUR POTENTIOMETERS IN EEM (potenflometers.Trlmmers. Controls 8< Rheostats) 

ETI SYSTEMS· 215 Via Del Norte . Oceanside, CA 92054 . TEL: (619) 757·7770 . FAX: (619) 757-2305 
OMolon: PoIaria Industrial Enterprlsaa. Inc. 

8·1242 For manufacturers' sales offices, see yellow pages EEM 1989 



3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 3500 

...... A.C. MOTORIZED POTENTIOMETERS 

~ETIl--------~~~~~~~~~------------SYSTEMS I MOTORIZED MULTI - TURNS - 24 or 115 VAC I 
MAC2W - WIREWOUND a"dlax4-1/4"max) 

RPMS AVAIlABLE: ........................................ 0.5to 15 
RESISTANCE RANGE: ••........••......•••••....•••..•..• 100 to 100< n 
POWER RATING: ........................ ................... 2.0 watt 

MAC46- WIREWOUND a"oq.x6"max) 
RPMS AVAIlABLE: ........................................ 0.5 to 15 
RESISTANCE RANGE: ....••... ........... ................ 2 to 300< n 
POWER RATING: ........................................... 5.0 watt 

MAC4RC - WIREWOUND (2"oqxo.13/16" max) 
RPMS AVAIlABLE: ........................................ 0.5 to 15 
RESISTANCE RANGE: .................................... 0.5 to 1 M n 
POWER RATING: •.•.....•... ............................... 5.0 watt 

MOTORIZED SINGLE TURNS - 24 or 115 VAC 

MAC22 - WIREWOUND (2" die. x 3-1/2" max) 
RPMS AVAILABLE: ........................................ 0.5 to 15 
RESISTANCE RANGE: ................................... 100 to 20k n 
POWER RATING: ........................................... 1.0 watt 

MAC2P - CONDUCTIVE PLASTIC (2" die. x 3-1/2" max.) 
RPMS AVAILABLE: ........................................ 0.5 to 15 
RESISTANCE RANGE: ................................... 500 to 100< n 
POWER RATING: ........................................... 1.0 watt 

MAC2E - WIREWOUND a" die. x4" max.) 

RPMS AVAIlABLE: ........................................ 0.5 to 15 
RESISTANCE RANGE: .................................... 10 to 20k n 
POWER RATING: ........................................... 0.5 watt 

MAC2C - CONDUCTIVE PLASTIC (2" die. x 4" max.) 

RPMS AVAILABLE: ........................................ 0.5 to 15 
RESISTANCE RANGE: .................................... 500 to 100< n 
POWER RAllNG: .......................... , ................. 1.0 watt 

General Purpose 10 tum 
Wirewound el ment for 
excellent output stabil
ity. 

High Wattage, high 
resolution. 

Limit Switches at one or 
both ends of travel. 
High Wattage. With 
Circuit Board. 

General Purpose. Wire
wound element for ex
cellent output stability. 

Conductive Plastic for 
long life and essentially 
infinite resolution. 

Push on Connectors sim
plify harnesSing. 

Push on Terminals sim
plify Harnessing. Conduc
tive plastic allows greater 
life, higher wattage. 

FEATURES of ETI SYSTEMS Motorized Potentiometers. Slip clutch allows manual adjustment when power is 
off. Operating Temperature range: -300C to +65°C. AC. motors are UL approved, reversible. Circuit 
board (optional), packages the starting capaCitor, balancing resistor and braking diode. Braking diode 
prevents motor coasting. 

FOR SERVO POSITIONING CONTROL CIRCUITRY. SEE OUR AD IN EEM (Control Systems 8< Components). 
SEE OUR POTENllOMETERS IN EEM (Potentlometers.TrImmers. Controls 8< Rheostats) 

ETI SYSTEMS· 215 Via Del Norte . Oceanside, CA 92054 . TEL: (619) 757·mO . FAX: (619) 757·2305 
Dlvielon: PoIari. Indulltrilll Enterprl_. Inc. 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1243 



3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 3500 

R __ RO_TA.R.Y.A.C.TU.A.J.O.RS_&.M_O.TO.R.IZ.E.D.C.O.M.P.O.N.E.N.TS ___ _ 
SYSTEMS 

VALVE POSITIONERS 
Patented design addresses safety and downtime, torque concerns, and perhaps most critical, "styction". From 1 O-tum nee
dle valves to regulators requiring 200 in.lbs. of torque, ETI Systems offers the precision functioning and feedback devices 
that fit your requirements. 

WATER REGULATOR ADJUSTOR 
Model VMIOO (D.C. Of A.C. Motor Voltage) 

Housing Is 5' In 010. and contains: \ 
· End travel limit switches. 
· Feedback position potentiome

ter. 
· Multiple motors (patented), 
provides higher torque, better 
load dlstrlbuffon and prevents 
catastrophic motor failure. 

· Energy absorbers (patented) 
reduces sticking. 

VALVE CONTROL 
Model VC6500 

• Servo Control with feedback. 
• Inputs to position valves are: 

o to 10VDC, 4 to 20 MA or binary. 
• Non-standards available. 

Valve or regulator 
(customer provided 
or designated). 

___ Bracket Is detachable 
or custom made. 

WATER REGULATOR FEEDBACK 
Model VL2350S 

WE WIU DESIGN FOR 
YOUR APPLICATION. CAll 
OUR ENGINEERING DEPT. 
FOR ASSISTANCE. 

MOTORIZED RHEOSTATS & VARIABLE TRANSFORMERS 

MOTORIZED RHEOSTAT 

CONTROL YOUR POWER NEEDS 

• Automatically or Remotely control 
power needs with a Motorized 
Rheostat or Variable Transformer 
from Ell Systems. 

· Single or Multi gangs Available 

·6.12or24VDC 

• 24 or 115 VAC 

· Many RPM Selections 

POSITIONING CIRCUITRY AVAILABLE 

MOTORIZED VARIABLE TRANSFORMER 

FOR MOTORIZED POTENTIOMETERS SEE OUR AD IN EEM (Motors, Drtves 8< Rotating Components). FOR SERVO POSITlONING CONTROl CIRCUII'RY, 
SEE OUR AD IN EEM (Control Syatems 8< Components). SEE OUR POTENTIOMETERS N EEM (Potenllometers,Trlmmers, Controls 8< Rheostats) 

ETI SYSTEMS· 215 Via Del Norte . Oceanside, CA 92054 . TEL: (619) 757·7770 : FAX: (619) 757·2305 
Dlllle/on: Pal .... IncIueIritoI Enlllpriew. Inc. 

8·1244 For manufacturers' sales offices, see yellow pages EEM1989 
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EEM 1989 For manufacturers' sales offices, see yellow pages 8-1245 



3500 MOTORS. DRIVES, & ROTATING EQUIPMENT 3500 

SUP RING ASSEMBUES BEST 
DELIVERY 

SEPARATE ROTOR AND BRUSH BLOCK ASSEMBLY - STOCK DELIVERY 

TYPE 1201- 2 Ring TYPE 1301- 3 Ring 
-I .75 I-

'187-1~f--1 12" Lead 

=l.56r, 

.230 --I :}::::::-'.- 1.'50 
(ref) _ 1.002 Oia ,:: ~f-: •. ~ ...... : ................. ~~2 Le:~o (ref) - O. Oia 

qia I 
:::::::}:::~ .. :::::: .... L I 

J.56~ ~.50~ 

Slip Ring Assembly Type 1057 
Separate Rotor and Brush Block 

5 amp - 30 rings max - Bore 1.002 dia max 
118 wide slotted hole 

~.310(Ref) 

~ /Rotor Lead 
1.19 (ref) ......... ·.... I 
~ j 71.500ia 

- SetR~;::w"-! -- . ..... ....... ..••.. ±r~ l 
.270(Ref)-I"~ - .1- .230(Ref) 

Length 
0.50 + 0.120(no. rings - 1) 

Slip Ring Assembly Type 1186 
Rigid Tube Housing - Exposed Stator Terminals 

5 amp - 50 rings max - Bore 1.002 dia max 

1.51" Length ·1 
' 1.56+0.120(No.Alngs-11 

Rotor 
Lead -- -- - ----rf 

•..... =.= ••••. ==............ 2.500ia 

--;Ie 
±.OOl 

---.t 

118 Dia Pin 

CHARACTERISTICS 

RPM: Rigid one piece housing eliminates bearing 
alignment problems 

RINGS: Coin Silver 5 AMP Rings 

BRUSHES: Silver Graphite 
Fabricast Grade FAG 180 (80",(, AG - 20",(, C) 
Two brushes per ring 
Brushes individually removable and replaceable 

NOISE: 10 Milliohms dynamic resistance MAX 
5 Milliohms MAX with 4 brushes per CKT 

HI-POT: 1000 VAC 60 CYCLE for 15 seconds. 

TYPE 1401- 4 Ring 

-I .75 I
.187-11-- 1 

TYPICAL END VIEW 

! 12"Lead 

.230--1 .' ..•. " .. _ .. - 1.J02 10'~0 
(ref) - . la 

I ......... • •••• ---'=L I 
J.56 r-

Slip Ring Assembly Type 1302 
Sealed Housing 

5 amp - 50 rings max - Solid Bore 

Slip Ring Assembly Type 1067 
Rigid Tube Housing - Exposed Stator Terminals 

5 amp - 100 rings max - Bore 2.252 dia max 

Lead 2.06+0.1815Ino.rings-1I -0.50 Rotor Length /1 

•.. :.;;.;:<: .. :::;; ... ;.-.. " ...... ;; ... " .. iiX.,iii, .. -,@ •• ,.,fi··· .. ~~--'l -:10 

0.62 
~ hCr---·~~~~~--__ --'-~ JDia 

---.---l-' 1/4 Dia Pin 
1-1 0.50 

Rotor 
Set Screw 

ROTOR: One piece steel sleeve 
Ring complement vacuum cast on sleeve as unit 
with epoxy dielectric 

COVER: Easily removable for brush and ring inspection 

BEARINGS: Shielded or sealed ball bearings 

PART NUMBER CODING - Specify fully when ordering 

Bore 
Type (I nches) 

Lead 
No. Length 

Rings (I nches) 
Lead ( Shielded - S ) 
Type Unshielded - U 

x---x------x----x----x 
WRITE OR PHONE FOR THE FABRICAST CATALOG 

"abrl·cast Inc CUSTOM MANUFACTURERS 
~ I ,. OF SLIP RING ASSEMBLIES 

1 

P.O. BOX 3176, 2517 SEAMAN AVENUE, SOUTH EL MONTE, CALIF. 91733 Phone (818) 443-3247 (S. EI Monte/Los Angeles) 

8·1246 For manufacturers' sales offices, see yellow pages EEM 1989 



3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 3500 

BRUSH ASSENIBUES 
LEAF TYPE (BRUSH MATERIAL - FAG 180 LEAF MATERIAL - BeCu) STOCK DELIVERY 

5.0 AMP DOUBLE BRUSH 5.0 AMP DOUBLE BRUSH 5.0 AMP OOUBLE BRUSH 5.0 AMP DOUBLE BRUSH 
PIN 1103004 BRUSH .040 WIDE PIN 1050006-13 BRUSH .040 WIDE PIN 1050006-5 BRUSH .040 WIDE PIN 1050006-2 BRUSH .040 WIDE 

I ~1.625-----1 I 
~ --I I----- I....L 

t~T 
0.122 

0.062 Oia 0.062 

~1.750~ 
I ~ r-- 1....1 
t~1 

0_124 0.0620ia 0.060 

~1.875-:-----i 

j ~ r- I~ 
~I I 0.0930ia 0.060 

~1.875---------1 
I ~ I----- 1....1 
t~1 

0.186 0.1160ia 0.060 
0.155 

As Req'd ~L 

~ 0.187'y '"Z ~
. 

As Req'd 

~ 0.187"/-....z 
~AS~eq'd 

~(S 0.187 '1?::J--..z 
~AsIReq'd 

~(S 0.187"/?::J-....z 
0.010 (STKI /.../' 

0.156 
0.010 (STKI ;...~ 0.010 (STKI /.../' 

0.156 
0.010 (STKI I..:J" 

0.156 0.156 

"AS REQ'D" ANGLE IN FREE STATE - LEAF WITHOUT BRUSH WOULD TOUCH RING SURFACE 

2.0 AMP SINGLE BRUSH 
PIN 1113007 BRUSH - .040 WIDE 

0_062 Dia, 

L~0.900----j J. 
I' , 

0.062 0.045 

L+I __ .........,l 
t 00.156 

0.0121STKI 0.187--j p: 

2_0 AMP SINGLE BRUSH 
PIN 1120051 BRUSH - .040 WIDE 

1---. 1.075~ --1 r--0_045 L7I r O.219 J. 
,F*\'0.0650ia 'l2 

0.093 0.045Dia 

L +1 -+-_.,.....,J. f 0 0.156 

0.010 (STK) 0.187--1 P" 

PLUNGER TYPE (BRUSH MATERIAL - FAG 180 HOLDER - BRASS) 

2_5 AMP CAPACITY 

3/32" SQUARE BRUSH 

4.0 AMP CAPACITY 

1/8" SQUARE BRUSH 

5.0 AMP SINGLE BRUSH 
PIN 1117003 BRUSH - _062 WIDE 

D:r0.~70_312 2.31 "I---.l 
g'rl=yv= I, 

0.1400ia (TYP) 0_093 

L ........ 1 -+-... 
f ~AsJeq'd 

0_012 (STKI ~ 

0_312--/ ;:::;:.-

STOCK DELIVERY 

25 AMP CAPACITY 
1/4" x 1/2" RECTANGULAR BRUSH 

n'IW r O.875:J 
I r O.625 l 3/32 Square g: _---+ --1. a .l 

---. y+ 

r----l.296~ 

U r-09841~ 
0.2958:----. f9-i27 

1/8 Square 

" ~':::~ I ''', 0 
Ola 18 

f I" ~ 
0.850Jia II - 0_622 ®-1/2 

L! i'" \liV, 0.295 
Dia 

O.204Dia 

HOLDER ASSY PIN 1070004-1 
CAP ASSY PIN 1070004-2 

3/32 
Square 

..1 
~I 

BRUSH ASSY PIN 1072-1 

HQLDER ASSY PIN 1051032-1 
CAP ASSY PIN 1051032-2 

~,ksquare 

"' BRUSH ASSY PIN 1072-2 

BRUSH MATERIAL 
• Fabricast grade Fag 180, the universal low noise level grade used for all 

standard brush assembles_ 
• Fabricast grade FAG 193, the lowest noise level grade, however, the ring 

surface speed is limited to 250 SFM_ 
• Fabricast grade FAG 150, the highest surface speed grade, however, 

noise levels are compromised. 

Grade No. 

FAG150 

FAG180 

FAG193 

WRITE OR PHONE FOR THE FABRICAST CATALOG 

HOLDER ASSY PIN 1092006-1 
CAP ASSY PIN 1092006-2 

BRUSH ASSY PIN 1092003 

Recommended Carrying 
Composition Surface Speed Capacity 

50% silver, Ov.r 3500 100 Amps 
50% graph ite ft. per min. per sq. in. 

80% silver. Up to 3500 250 Amps 
20% graphite ft. per min. per sq. in. 

93% silver, Up to 250 300 Amps 
7% graphite ft. per min. per sq. in. 

"abrl·cast Inc CUSTOM MANUFACTURERS 
~ I ,. OF SLIP RING ASSEMBLIES 

2 

P.O, BOX 3176, 2517 SEAMAN AVENUE, SOUTH EL MONTE, CALIF. 91733 Phone (818) 443-3247 (5. EI Monte/Los Angeles) 

EEM 1989 For manufacturers' sales offices, see yellow pages 8-1247 



3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 

SLIP RING ASSEMBLIES SELF-CONTAINED 
RIGID TUBE HOUSING 

DISTI NGUISHI NG CHARACTERISTICS 
Rigid one piece housing eliminates bearing alignment problems. Larger 
section bearings are generally used in these units for a more rugged unit. 

HOUSING RESTRAINING PIN /W RO~ SET SCREW 

3500 

3 

BORE DIA "A" INCHES 
NO. RINGS CURRENT HOUSING 

TYPE MAX. AMPS LENGTH "B"INCHES DIA 
NOMINAL RANGE "C" 

1230 Solid 100 3.50 + .120 (no. rings ·1) 2.50 

1186 1.000 0·1.002 100 5 amp std 1.56 + .120 (no. rings·1) 2.50 
2 brushes 

1197 1.250 1.0· 1.252 70 per ring 1.56 + .130 (no. rings -1) 3.50 

1289 1.500 1.25 - 1.502 100 1.56 + .150 (no. rings -1) 4.00 

1067 2.000 1.5 - 2.252 100 10 amp std 2.06 + .181 (no. rings -1) 4.50 
or 10 noise 

1420 3.000 2.25 - 3.002 100 4 brushes 1.38 + .181 (no. rings -1) 4.75 
per ring 

1506 3.500 3.0- 3.502 100 2.88 + .200 (no. rings-1) 6.50 

1390 4.000 3.5 - 4.252 100 2.00 + .187 (no. rings-1) 5.75 

* RING COMPLEMENT MAY BE LIMITED BY ABILITY TO PASS ROTOR LEADS UNDER BEARINGS. 
* FOR 50 AMP STANDARD POWER ASSEMBLIES SEE POWER ASSEMBLY SECTION. 
* INSTRUMENT AND 50 AMP POWER CI RCUITS MAY BE CAST ON COMMON SLEEVE. 

CHARACTERISTICS ROTOR: One piece steel sleeve 

RPM: Rigid one piece housing eliminates bearing 
alignment problems 

RINGS: Coin Silver 5 AMP Rings 

BRUSHES: Silver Graphite 
Fabricast Grade FAG 180 (80",6 AG - 20% CI 
Two brushes per ring 
Brushes individually removable and replaceable 

NOISE: 10 Milliohms dynamic resistance MAX 
5 Milliohms MAX with 4 brushes per CKT 

Ring complement vacuum cast on sleeve as unit 
with epoxy dielectric 

ROTOR LEADS: 5 AMP Leads - 20 GA per MI L-W-16878 TYPE HE'" 
Lead exit as shown on most units. Maximum 
ring complement may require smaller wire or 
leads to exit both ends. 

HOUSING: One piece tube construction 

COVER: Easily removable for brush and ring inspection 

BEAR I NGS: Shielded or sealed ball bearings 

PART NUMBER CODING - Specify fully when ordering 

Lead 
CURRENT: Noted in tabulated block Bore No. Length Lead ( Shielded - S ) 

Type Unshielded - U Rating may be doubled with 4 brushes per CKT Type (I nchesl Rings (Inches) 

HI-POT: 1000 VAC 60 CYCLE for 15 seconds x----x------x----x----x 

WRITE OR PHONE FOR THE FABRICAST CATALOG 

"abrl·cast Inc CUSTOM MANUFACTURERS 
~I ,. OF SLIP RING ASSEMBLIES 

P.O. BOX 3176, 2517 SEAMAN AVENUE, SOUTH EL MONTE, CALIF. 91733 Phone (818) 443·3247 (S. EI Monte/Los Angeles) 

8-1248 For manufacturers' sales offices, see yellow pages EEM 1989 



MOTORS, DRIVES, & ROTATING EQUIPMENT 3500 

SUP RING ASSEMBUES SELF· 
CONTAINED 

SELF CONTAINED RIGID HOUSING SLIP RING ASSEMBLIES 
DISTINGUISHING CHARACTERISTICS 
Rigid one piece housing eliminates bearing 
alignment problems. Bearings are thin section 
aircraft torque tube type or Kaydon KA series. 

0.50 f----~B---_1 

/Stator Term._ 

PART NUMBER COOING - Specify fully when ordering 

Lead 
Bore No. Length lead ( Shielded - S 1 

Type (inches) Rings (inches) Type Unshielded - U 

x--- x---x---x---x 

CHARACTERISTICS 

REPLACEABLE BRUSH ASSEMBLIES 1000 VAC HYPOT -
RPM: Rigid one piece housing eliminates bearing 

alignment problems. 

TYPE 

4100 
4150 
4200 
4237 
4268 
4350 
4400 
4462 
4500 
4600 
4700 
4800 
4900 
1271 
1291 

BORE DIA "A;'inches NO. 
RINGS CURRENT 

Nominal Range MAX 

.500 .250· .502 48 
1.000 .000·1.002 64 5 amp std 
1.312 1.000·1.312 100 2 brushes 
1.750 1.312·1.752 78 per ring 
2.000 1.750·2.002 100 
2.750 2.250· 2.752 100 10 amp std 
3.250 2.750· 3.252 100 or 10 noise 
3.750 3.250· 3.752 100 4 brushes 
4.250 3.750· 4.252 100 per rmg 

5.250 4.250· 5.252 79 
6.250 5.250· 6.252 63 
7.250 6.250· 7.252 58 
8.750 7.250· 8.750 58 
1.000 .000·2.000 15 50 amp std 
3.000 2.000·3.252 9 50 amp std 

LENGTH "8 '; inches 

1.19 + .125 (no. rings-1) 
1.19 + .120 fno. rings -1) 
1.19 + . 125 (no. rings-l) 
1.19 + .130(no. rings· 1) 
1.28 + .150 (no. rin!ls-l) 
1.75 + .150 (no. rings-1) 
1.75 + .187 (no. rings-l) 
1.75 + .160 {no. rings-lI 
1.75 + . 187 (no. rings-l) 

1.75 + . 186 (no. rings-l1 
1.75+ .186 (no. rings - 11 
1.75 + . 187 (no. rings -1) 
1.75 + .187 (no. rin!ls -1) 

3.50 + 1.050 (no. rings - 1) 
4.50+ 1.120 (no. rings-1) 

. 875 + .080 (no. rings - 1) 
,875 + .100 (no, rings ·1) 
,875 + .080 (no, rings· 1) 

Housing 
Dia 
"C"' 

2.00 
2.50 
3.00 
3.37 
3.62 
4.50 
5.00 
5.50 
6.00 
7.00 
8.00 
9.00 

11.00 
4.50 
6.50 

RINGS: Coin Silver 5 amp rings. 
Copper 50 amp rings. 

BRUSHES: Silver Graphite 
Fabrica" Grade FAG 180 (80% AG - 20% C) 
Two brushes per ring. 
Brushes individually removable and replaceable . 

NOISE: 10 Milliohms dynamic resistance max 
5 Milliohms max with 4 brllshes per ckt. 

CURRENT: Noted in tabulated block. 
Rating may be doubled with 4 brushes per ckt. 

HI-POT: See table on left . 

ROTOR: One piece steel sleeve . 
Ring complement vacuum cast on sleeve as unit 
with epoxy dielectric . 

ROTOR LEADS: 5 amp Leads - 20 ga per MI L·W·16878 type "E" 
50 amp Leads - 8 ga - Teflon. 

HOUSING: One piece tube construction. 
COVER: Easily removable for brush and ring inspection. 

BEARINGS: Shielded or sealed ball bearings . 

SELF CONTAINED COVERED STATOR TERMINAL SLIP RING ASSEMBLIES 
DISTINGUISHING CHARACTERISTICS 
Bearing Bell and space bar type units best suited 
for larger bore assemblies. 

Stator Terminal 0.50 ~B--I 
T-R-o-to-r-.-+-- I : 

I ~~f!!!!!Y he fgo~ 

Set Screw ': 

-~'rr---------' 
0.62 r-

PART NUMBER COOING - Specify fully when ordering 

Lead 
Bore No. Length Lead ( Shielded - S \ 

Type (inches) Rings (inches) Type Unshielded - U) 

x---x--~ x--- x--~ X 

BORE DIA "A'; inches NO. Housing 
TYPE RINGS CURRENT LENGTH "B'; inches Dia 

Nominal Range MAX "c" 
1296 .250 .250· .377 48 1.25 + .110 (no. rings -1) 2.25 
1297 .500 .378· .565 100 5 amp std 1.25 + .120 ino. rings -1) 2.75 
1298 1.000 .566· 1.002 100 2 brushes 1.25 + .120 (no. rings-ll 3.00 
1272 1.000 1.000· 1. 750 100 per ring 2.00 + .150 ino. rings -1) 5.25 
1273 2.000 1.750· 2.625 100 2.00 + .150 ino. rings -1) 6,25 

1274 3.000 2,625· 3.750 100 10 amp or 2.00+ .160 ino, rings -1) 7.50 
1275 4.000 3.750·4.750 48 10 noise 2.00+ .186 (no. rings -1) 9.00 
1276 5.000 4.750· 5.750 63 4 brushes 2.00 + .186 ino. rings -1) 10.50 
1277 6.000 5.750· 6.750 58 per ring 2.00 + .187 ino. rings ·1) 12.00 
1278 8.000 6.750· 8.750 58 2.00 + .187 (no.rings-1) 15.00 

1282 1.000 1.000·1.250 16 3.00+ 1.050 ino. rings·l) aoo 
1283 2.000 1.250·2.000 16 3.00 + 1.050 ino. rings ,1) 9.00 
1284 3.000 2.000· 3.125 9 50 amp std 3,00 + 1.120 ino. rings·1) 10.00 
1285 4.000 3.125· 4.375 8 100 amp 3.00+1.116 (no. rings·l) 11.50 

4 brushes 
1286 5.000 4.375· 5.375 10 per ring 3.00+ 1.116 ino. rings·l) 12.50 
1287 6,000 5.375·6.375 10 3.00+ 1.125 ino. rings·l) 13.50 
1288 8.000 6.375· 8.375 10 3,00 + 1.125 ino. rings ·1) 16.00 

• RING COMPLEMENT MAY BE LlMITEO BY ABILITY TO PASS ROTOR LEADS UNDER 
BEARINGS. 

• 10 AMP OR LOW NOISE CKT ON TYPES 1296, 1297, 1298, REQUIRE 2 PARALLEL 
RINGS PER CIRCUIT. 

• INSTRUMENT AND 50 AMP POWER CIRCUITS MAY BE CAST ON COMMON SLEEVE. 

CHARACTERISTICS HOUSING: 8ell, Bell Spacer and Cover type construction. All other characteristics same as for Self Contained Rigid Housing Slip Ring Assembly. 

WRITE OR PHONE FOR THE FABRICAST CATALOG 

"abrl·cast Inc CUSTOM MANUFACTURERS 
~ I ,. OF SLIP RING ASSEMBLIES 

4 

P.O. BOX 3176, 2517 SEAMAN AVENUE, SOUTH EL MONTE,CALIF. 91733 Phone (818) 443·3247 (5. EI Monte/Los Anoeles) 
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3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 3500 

SUP RING ASS8VIBUES SEPARATE ROTOR 
& BRUSH BLOCK 5 

TYPE 

2050 
2087 
2112 
2150 
2187 

2200 
2237 
2268 
2350 
2375 

2462 
2500 
2600 
2700 
2800 
2900 

3268 
3300 
3350 
3462 

3600 
3700 
3800 
3900 

Brush Block Assy 

5AMPSTD 
Brush Block Assy 

TYPE "A" 
Brush Block Assy 

TYPE "E" 
Brush Block Assy 

50 AMPSTD 

Terminal 
Rotor 

Slip 
Ring 

Oia. "B" 

BORE DIA "A" INCHES 

NOMINAL RANGE 

SOLID 000- .127 
SOLID 000- .377 

.375 000· .627 

.750 .625·1.002 
1.000 .750 ·1.250 

1.125 .750·1.375 
1.250 1.000· 1.502 
1.500 1.250· 1.752 
2.000 1.750·2.502 
2.500 2.370· 2.875 

3.000 2.750· 3.752 
4.000 3.250· 4.002 
5.000 4.000 . 5.002 
6.000 5.000' 6.002 
7.000 6.000·7.002 
8.000 7.000·9.002 

1.000 .750·1.187 
1.500 1.187·1.500 
2.000 1.500· 2.000 
3.000 2.000· 3.125 

4.000 3.125·4.500 
5.000 4.500·5.500 
6.000 5.500· 6.500 
7.000 6.500· 8.500 

CHARACTERISTICS 

RINGS: Coin Silver AMP Rings. 
Copper 50 AMP Rings. 

BRUSHES: Silver Graphite. 

NO. RINGS 
MAX. 

18 
48 
52 
52 
48 

80 
78 

107 
78 
48 

100 
40 
80 
63 
58 
58 

16 
6 

16 
9 

8 
10 
10 
10 

Fabricast Grade FAG 180 (80% AG - 20% C) 
Two brushes per ring 
Brushes individually removable and replaceable. 

NOISE: 10 Milliohms dynamic resistance MAX. 
5 Milliohms max with 4 brushes per CKT. 

CURRENT: Noted in tabulated block. 
Rating may be doubled with 4 brushes per ckt. 

HI-POT: 1000 VAC 60 ~ycle for 15 seconds. 

CURRENT 
AMPS 

5 amp std 
2 brushes 
per ring 

10 amp std 
or 10 noise 
4 brushes 
per ring 

50 amp std 
2 brushes 
per ring 

SLIP RING 
DIA "B" 

.500 

.875 
1.125 
1.500 
1.875 

2.000 
2.375 
2.687 
3.500 
3.750 

4.652 
5.000 
6.000 
7.000 
8.000 

10.000 

2.687 
3.000 
3.500 
4.625 

6.000 
7.000 
8.000 

10.000 

t 
Ref. 

~ 

LENGTH "C" INCHES 

.625 + .125 (no. rings ·1) 

.625 + .110 (no. rings·1) 

.625 + .125 (no. rings -1) 

.625 + .120 (no. ri ngs -1) 

.625 + .125 (no. rings -1) 

.750 + .125 (no. rings -1) 

.750 + .130 (no. rings ·1) 
1.000 + .150 (no. rings ·1) 
1.000 + .181 (no. rings ·1) 
1.000 + .200 (no. rings ·1) 

1.250 + .160(no. rings ·1) 
1.250 + .250 (no. rings·l) 
1.250 + .186 (no. rings -1) 
1.250 + .186(no. rings·1) 
1.250 + .187 (no. rings ·1) 
1.250 + .187 (no. rings ·1) 

2.000 + 1.050 (no. rings ·1) 
2.000 + 1.000 (no. rings -1) 
2.000 + 1.050 (no. rings ·1) 
2.000 + 1.120 (no. rings .1) 

2.000+ 1.116(no. rings·l) 
2.000 + 1.116 (no. rings ·1) 
2.000 + 1.125 (no. rings ·1) 
2.000 + 1.125 (no. rings ·1) 

, ROTOR: One piece steel sleeve. 
Ring complement vacuum cast on sleeve as unit 
with epoxy dielectric. 

ROTOR LEADS: 5 AMP Leads - 20 GA per MI L·W·16878 TYPE HE" 
50 AMP Leads - 8 GA - Teflon 
Lead exit as shown on most units. Maximum 
ring complement may require smaller wire or 

leads to exit both ends. 

BRUSH BLOCK: Glass epoxy laminate. 
Optional mounting methods shown. 

PART NUMBER CODING - Specify fully when ordering. 

Lead 
80re No. Length Lead ( Shielded - S \ 

Type (inches) Rings (inches) Type Unshielded - U/ 

X---X---X---X---X 

WRITE OR PHONE FOR THE FABRICAST CATALOG 

-"'abrl·cast Inc CUSTOM MANUFACTURERS 
~ I ,. OF SLIP RING ASSEMBLIES 

P.O. BOX 3176, 2517 SEAMAN AVENUE, SOUTH EL MONTE, CALIF. 91733 Phone (818) 443·3247 (S. EI Monte/Los Angeles) 

e-1250 For manufacturers' sales offices, see yellow pages EEM 1989 



3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 3500 

SLIP RING ASSEMBLIES 

TYPE 

5035 
5043 
5050 
5060 

5070 
5080 
5100 
5140 

POWER ASSEMBLIES 

"C" Dia 
~ ___ .=-:0001 
"A"Bore Dia 

----.l 

Housing Restraining Pin 

BORE DIA "A" INCHES NO. 
RINGS CURRENT 

NOMINAL RANGE MAX 

1.625 1.125·2.125 15 50 amp sid 

2.625 2.000 . 3.250 8 2 brushes 

3.375 2.750 . 4.000 10 per 
4.062 3.125 . 5.000 10 ring 

5.250 4.500 . 6.000 100 amp 

6.000 5.500 . 6.500 4 brushes 

7.625 6.750 . 8.500 per 
9.500 8.500 • 10.500 ring 

LENGTH "B"INCHES 

3.25 + 1.089 (no. rlngs-1) 
3.25 + 1.100 (no. ringo-1) 
3.25 + 1.125(no. rlngs-1) 
3.25 + 1.116(no. rings-1) 

3.25 + 1.116 (no. rlngs-1) 
3.25 + 1.125 (no. rlngs-1) 
3.25 + 1.125 (no. rings-1) 
3.75 + 1.250 (no. rlngs-1) 

HOUSING 
DlA 
"C" 

4.50 
5.50 
6.12 
7.25 

8.00 
9.00 

11.00 
15.75 

CHARACTERISTICS 

RPM: Rigid one piece housing eliminates bearing 
alignment problems 

RINGS: Copper 50 AMP Rings 

BRUSHES: Silver Graphite 
Fabricast Grade FAG 180 (80% AG-20% C) 
Two brushes per ring 
Brushes individually removable and replaceable 

CURRENT: Noted in tabulated block 
Rating may be doubled with 4 brushes per CKT 

HI·POT: 1000 VAC60 CYCLE for 15 seconds 

ROTOR: One piece steel sleeve 
Ring complement vacuum cast on sleeve as 
unit with epoxy dielectric 

ROTOR LEADS: 50 AMP Leads - 8 GA - Teflon 
Lead exit as shown on most units. Maximum 
ring complement may require smaller wire or 
leads to exit both ends 

BEARINGS: Shielded or sealed bail bearings 

PART NUMBER CODING - Specify fully when ordering 

Lead 
Bore No. Length 

Type (I nches) Rings (Inches) 

x----x~--~x----x 

PANCAKE TYPE SLIP RING ASSEMBLIES 
Brush Block 

TYPE 10628 RINGS - 5 AMP CAPACITY 
SMALLEST SIZE 

TYPE 1650·5 AMP CAPACITY 
NO. OF RINGS PER CUSTOMER REQ·TS 

No Brush Gauging - Easy Assembly 4 Reqd per Assy 
0.812 

0.25 
#30 (0.128) 
Dia Thru 

'I~~ Typical m 4 Places 

1 - Pressure Adjust Screw 
2 - Term Lug 
3 - Beryllium Copper Leaf 

& Silver Graphite Brush 

#41 (0.096) Dia Thru 
C· Bore 0.156 Di. x 0.09 
4 Hole Equispaced on 
2.250 BC as shown 

#41 (0.096) Di. Thru 
C' Bore 0.156 Dia x 0.09 
8 Holes Equispaced on 
4.675 BC as shown 

=1 E_g:_~~_~ __ --. 
.11 4.875 
~Dia 

2.062 •. 005 
Di. 2.500 

Dia 

"-Lead 
Length 

41 (0.096) Dia Thru 
C· Bore 0.156 Di. x 0.15 Deep 
Typical 

PLUNGER TYPE BRUSH ELIMINATES 
BRUSH GAUGING AND ALIGNMENT 
BY CUSTOMER tt =+ 

Plunger Type Brush Assy 
Brush Block Assy 
Ring Assy 

~UlfUlll 

HOLDER ASSY PIN 1070004 BRUSH ASSY PIN 1072·1 

CUSTOM DESIGNED SLIP RING ASSEMBLIES 
CUSTOM 7000 AMP 

SLIP RING ASSEMBLY 
This slip ring assembly, 

as designed and 
manufactured by 

Fabricast, Inc., is used 
to supply 7000 amperes 

of current to the rotating 
mandrel of the world's second 

largest spin forging machine. 

This slip ring assembly, 
as designed and 
manufactured by 
Fabricast, I nco was 
used to complete the 
e(ectrical circuits to the ng arm 
of an astronaut carrying centrifuge. 

The unit consists of 50 amp. power, 5 amp. instrumentation and 
50 megacycle coaxial modules. 

FABRICAST WILL ALSO CUSTOM DESIGN SPLIT RING ASSEMBLIES AND SEGMENTED SLIP RING ASSEMBLIES 

WRITE OR PHONE FOR THE FABRICAST CATALOG 

l£Iabrl·cast Inc CUSTOM MANUFACTURERS 
~ I ,. OF SLIP RING ASSEMBLIES 
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P.O. BOX 3176. 2517 SEAMAN AVENUE. SOUTH EL MONTE. CALIF. 91733 Phone (818) 443-3247(5. EI Monte/Los Angeles) 
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3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 3500 

USED IN MICROWAVE EQUIj:>MENT • SERVO SYSTEMS· SYNCHROS • INVERTERS· THERMOCOUPLE and STRAIN GAGE CIRCUITS 

• PULSE SYSTEMS· COMPUTER GROUNDING CONTACTS· TORQUE INDICATORS· MEDICAL EQUIPMENT· PACKING MACHINERY 

GRAPHALLOY@ BRUSHES I GRAPHALLOY@SLlP RINGS 
Silver-Graph alloy Brushes have been widely used I We supply .Coin. Silver and No. 168 Series 

because of low and constant contact drop, ex- Br~nze. Slip Rmgs, both FLAT TYPE 
., . cyltndncal and flat types to 20" 0 0 

tremely low electncal nOise, and long life. Over I .. , and recommend three .. 
100 grades are now serving in a wide variety of brushesperring ... spaced 

1200 f b Standard FLAT Rings have W'radial applications. Silver-Graphalloy Brushes on %- at ... or est contact. contact surface and '.1/' radial spac· 

'nch-d'ameter coin s'l er sl'p r'ngs have operated The cylindrical type are ing between adjacent rings. 
I I ., I V .. I I . .. designed for press fitting 
successfully In highly cntlcal electrical CirCUits at over standard steel shaft-
speeds up to 100,000 r.p.m. ing. The flat type rings are 

designed for nesting either 
on an insulated plate or for 
molding into insulation. In
sulated slip rings of either 
type, or slip-ring assem
blies, can be furnished with 

Standard sizes from '/B"-square to %"-square. Many sizes in stock. 

Our Engineering Department will assist you in 
determining the exact grade of GRAPHALLOY for 

leads attached. YOAur needs. Ask for our Brush ;;:iry "~orm 109. r-:., 31. 

e e ~ ~ e I CYLINDRICAL 
~ SLIP-RING 
~ Assembly 

LEAF SPRINGS CUP CONTACTS 

No. 116 Series 
CYLINDRICAL TYPE 

to 36"0.0. 

'TYpical Layout 

._---
Model 409 

FLAT SLIP-RING 
Assembly 

SOLID COIN SILVER RINGS I 
GRAPHALLOY BRUSH HOLDER;l fiE: AT [ E "T DE" I 319·14 14 6 5A6" 409·10 10 11'12" 

Tapered Insulating Bushing Brass Body 0.0. Slip Ring 1%" Hub 0.0. 2" I.D.1.753/1.751" 
Terminal 4" Length 1 Va" To 5 Amps., 125 V. 

,I -;~~~~LLOY BUS~;Z~~~"~OO 
BRUSH HOLDER PILLOW ~ 

!i!i!',,' .. ~ "BLOCKS ~ E@) 
f! I! J = ::c Other Sizes ~ I i~ = :i ~i 9!5 :; Available ~'"' 
~e ~ n I; :~ ~§ =~ 

14:2: 1/:" sq. ~/~" ~'/~2' :I~" .:37"~/." 'M' .4:4" .~8" .281" 2~'2 .~29" I 
11509t %2" sq. 1J4' 1%2" 1/16 A37" 1fa" '/16" .404" A18" .281" 2%2" .160" 

Survive unlubricated! Replace oil· 
lubricated bushings in synchros, 
instruments, timers and missiles. 
Advantages: 

(1) Lower friction at room 
temperatures; 

(2) No oil to solidify at low 
temperatures; 

(3) No oil to carbonize at 
prolonged elevated 
temperatures. 

(4) No oil or grease drag. 

Ask for Data Sheets 270 and 277 
on Miniature Bronze-Graphalloy 
Bushings. 

11570t '/16" sq. 1J4' 7/16" 1/16" .484" 7/." '116" .441" .451" .313" 2%2': .193". 
19011t 1f4" X '/16" 5/16" '/16" 1/." .616" W16" '/1" .561" .573" .438" 1'1.1" .2561.193" 
11527t 1f4' sq. 5/16" '/16" Y." .6.16" W16" '1J6" .561" .5.73" A38" 1'/1,' .256" I 
14292t 'Is" x 1f4' 7/16" 4%.' Ifs" .718" 17/16" 1f4" .672" .682" .533" 15/16" .382 x .256" 
12164i 'Is" sq. 7/16" ['/16" 1/." .921" 11'/16" 1f4' .813" .828" .628" 1%" .382"! Ask for the following Data Sheets 
31392t Ij," sq. '/16" W." Ifs" 1.237" 11'/16" 1/.' 1.126" 1.141" .878" 1'/16" .503" I 
3H.39t '/.' x 1J2" 7/." 1'%.' W' 1.661" 21/'2" '/16" 1.508" 1.528" 1.253" 12%2" .753" 
35440t %" sq. 7/." 1'% ... " Ifs" 1.661" 211'2" 5/16" 1.508" 1.528" 1.253" 12%2" J53" 

GRAPHALLOY BRUSHES, SLIP RINGS & ASSEMBLIES ... DS-218 

GRAPHALLOY BUSHINGS, PILLOW BLOCKS ... DS-117 and DS-1001 

tShunts are provided. «JII!ounting hole diameter for brush holder dimension D. t We can solve your unique electrical or mechanical problems. 
Phone or write us today! 

Standard and Custom-designed GRAPHALLOY@productssince 1913 

• GRAPHITE MET'ALLIZING · 1036 Nepperhan Ave., P.O Box 110 
M Corporation : Yonkers, NY 10702 Tel 914 968·8400 

• 
© Graohtte Metallizina Corooration-1985 

8·1252 For manufacturers' sales offices, see yellow pages EEM 1989 



3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 3500 

BRUSHLESS AND 
BRUSH TYPE PMDC 
MOTORS 

HATHAWAY - SPECIALTY MOTION CONTROL 

BRUSHLESS DC BRUSH COMMUTATED 
Housed or Frameless (unhoused) PMDC MOTORS 
Motor Designs HATHAWAY offers over 35 years experience in the design 
.0.85 to 7.10 inches 0.0. and manufacture of specialized PMDC motors. 
• High Torque to Weight and Size Ratios ·0.8 to 4.25 inches 00 
• Samarium Cobalt or Neodymium Magnets • MIL-SPEC Motors 
• Several different lengths in each frame diameter • Low Cost Commercial Grade 
• Integral Hall Effect Sensors for commutation • Tachometer and Brake Options 
• Standard options including brush less tachometers and • Custom Engineered Designs 
optical encoders 

• Limited Rotation Torque Motors 
• Specially Engineered Designs 
• MIL-SPEC Qualified 

TRANSDUCERS 
• Rotary Encoders 
• Linear Encoders 
• Fiber-optic Encoders 

BRUSH LESS MOTOR DRIVES 
AND POSITION CONTROLS 

• Precision Analog Optical Tachometers (TACHODER) 
• Optical Brushless Commutation 

Several classes of drive electronics are available: APPLICATIONS 
• Commutation Only 
• Speed Controllers 
• Four Quadrant Servo Amplifiers 
• Sine-wave drives 
• Intelligent Position Controls: Single and Multi-axis 

• Specialized Industrial Automation Systems 
• Military and Aerospace 
• Instrumentation 
• Medical and Life Support Systems 
• Precision Servo Systems 

Hathaway 
MOTION CONTROL DIVISION 
10837 E. Marshall· Tulsa, OK 74116· (918) 438-7800· FAX (918) 438-7629· TLX 796-355 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1253 
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HURST HURST MANUFACTURING DIVISION. 
. .. . EMERSON ELECTRIC COMPANY. BOX326, PRINCETON, IN47670. TELEPHONE(812)385-2564. FAX(!12)386·7504 

STEPPING AND SYNCHRONOUS MOTORS 

A SERIES 
Designed for long life at rated 

loads. Geared models have 
hardened steel gears and pin
ions running on steel studs. Hi
Torque rotors available; also 
voltages other than those shown 
may be specified. Widely used 
in applications requiring high 
quality components. 

Dim. Geared: 2.81" H x 1.63" D 
Direct Drive: 1.94" H x 1.02" D 

S SERIES 
Compact direct drive or 

geared motors for applications 
where space is limited and 
precise performance is re
quired. Geared motors have 
typical torque ratings to 200 oz
in @ 200 pis (max. gear train 
loading). Dual-stack motors 
featuring greater torque are 
now available. Call or write for 
complete specifications. 

Dim. Geared: 2.45" H x 1.78" D 
Direct Drive: 2.28" H x .97" D 

SC SERIES 
SC Series stepping motors 

have approximately 66% 
greater torque yet are only %" 
longer than the popular SAS 
Series motors. Dual sleeve 
bearings are standard but ball 
bearings as well as double 
ended shafts may be specified. 

Dim. Direct Drive: 3.13" H x 1.41" D 

BA SERIES 
This exceptionally small 

stepping motor - a mere 
0.895" x 1.438" - has a rela
tively high torque to inertia 
ratio. Its design recognizes the 
demand for small components 
to fit where space is severely 
limited. Applications are found 
in a wide range of medical and 
scientific instruments and ro
botics. These stepping motors 
are also recommended for low 
duty-cycle. battery operated 
equipment. 

Dim. Direct Drive: .895" H x 1.438" D 

DIRECT DRIVE STEPPING MOTORS 

STEP ANGLE (degrees) 
STEPS PER REVOLUTION 
2-PHASE HOLDING TORQUE (oz-in) 
RATED TORQUE@4-5p/s (oz-in) 
INPUT POWER (Watts) 
NOMINAL VOLTAGE (Volls) 
WINDING RESISTANCE (Ohms) 
ROTOR INERTIA (oz-in) 
TEMPERATURE RISE (ec) 
WEIGHT (oz) 

GEARED STEPPING MOTORS 

REDUCTION 
STEP ANGLE (degrees) 
NOMINAL VOLTAGE (VoIIS) 
OUTPUT SPEED@ 200 pis (rpm) 
TYPICAL TORQUE@200p/s(oz-in) 
INPUT POWER (Watts) 
WINDING RESISTANCE (Ohms) 
WEIGHT (oz) 

ASandABS 
7.5 and 15 
48 and 24 

3.8 and 4.3 
2.3 and 2.75 
3.5and4.5 

12 
100 and 53 

0.07 
30 and 48 

6.8 

ASandABS 
300104'10 

0.025103.6 
12 

0.8310120 
150* to 5.3 
3.5 and 4.5 
100and53 

11 

SASandSBS 
7.5 and 15 
24 and 48 

8.0 and 11.9 
7.5 and 9.0 

8 
6.12,24 

9,36and144 
0.17 
65 
8 

SASandSBS 
600102 

0.025107.50 
12 

0.4210125.0 
200*103 

8 
9,36,144 

16 

*Maximum gear Irain loading 

NOTES 1. Slandard lead wire configuralion is 6 leads. 

SCS 
7.5 
48 

18.5 and 20.5 
12.5and 16.5 

8 
5,6,12.24 

6.1,8.8,35,140 
.29 
58 

11.5 

2. All slepping molors shown here can be driven wilh Hursl Slepping Molor Conlrols. 

DIRECT DRIVE SYNCHRONOUS MOTORS 
AandAB SAandSB sc 

SPEED@OUTPUTSHAFT(rpm) 3000r600 300 or 600 300 
RATED TORQUE (oz-in) 2.0 to 3.75 6.0109.0 8.751011.5 
INPUT POWER (Watts) 3106.5 5107 7109 
eAPACITORVALUE (mfd) .25to.62 .5010.62 .68 to .85 ± 10% 
FULL LOAD TEMPERATURE RISE ('e) 211043 281037 351040 
WEIGHT (oz) 6.8 8 10 

GEARED SYNCHRONOUS MOTORS 
AandAB SAandSB SC 

SPEED @ OUTPUT SHAFT (rpm) 110120 110360 1510150 
RATED TORQUE (oz-in) 150104.0 200*t07 116*1013 
INPUT POWER (Watts) 3106.5 5107 7109 
CAPACITOR VALUE (mfd) .2510.62 .5010.62 .6810.85 
WEIGHT (oz) 11 16 18 

*Maximum gear Irain loading 

NOTES 1. Capacitors furnish$d wilh mosl standard synchronous motors. 
2. All synChronous molors shown on Ihis page operale on 115 VAe, 60 Hz. 

8·1254 For manufacturers' sales offices. see yellow pages 

BAS 
18 
20 

1.10 
0.625 
2.5 

5,6,12,24 
20,29,115,461 

1.19 
46 
2.1 

BA 
720 

0.625 
1.5 

0.15 ± 10%400VDe 
30 
2.1 

EEM1989 
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H URST HURST MANUFACTURING DIVISION, 
EMERSON ELECTRIC COMPANY, BOX 326, PRINCETON, IN 47670. TELEPHONE (812) 385-2564. FAX (812) 386-7504 

STEPPING AND SYNCHRONOUS MOTORS 

T SERIES 
Compact, rugged and effi

cient, TS Series motors are 
designed for heavy-duty appli
cations. Geared models offer 
hardened steel gears and pin
ions with dynamic torque rat
ings up to 250 ounce-inches. 
Both geared and direct drive 
motors have machined die cast 
housings. Sleeve bearings are 
standard but ball bearings may 
be specified on the output 
shaft. 

aim. Geared: 2.38" H x 2.53"0 
Direct Drive: 2.38" H x 1.75" 0 

KVS SERIES 
KVS Series motors are hy

brid permanent magnet types. 
The motors are constructed 
with multitoothed rotors and 
stators of unequal tooth 
number so that a vernier effect 
provides the equivalent of a 
large number of poles and 
small step angles without the 
necessity for gearing. Standard 
KVS motors are furnished with 
6-lead bifilar windings for 12 
VDC operation. Other voltages 
and 2-phase, bipolar windings 
may be specified. 

Dim. Direct Drive: 2.38" H x 2.44" 0 

DIRECT DRIVE STEPPING MOTORS 

STEP ANGLE (degrees) 
STEPS PER REVOLUTION 
2-PHASE HOLDING TORQUE (oz-in) 
RATED TORQUE@4-5p/s(oz-in) 
INPUT POWER (Watts) 
NOMINAL VOLTAGE (Volts) 
WINDING RESISTANCE (Ohms) 
ROTOR INERTIA (oz-in) 
TEMPERATURE RISE (0C) 
WEIGHT (oz) 

TS 
7.5 
48 

14and15S 
8.5 and 10.4* 

8.5 
6,12,24 

9.5,31,135 
0.34 

40,45,52 
20 

P SERIES 
PAS and PBS Series motors 

provide users with a choice of 
direct drive or geared models, 
standard or Hi-Torque rqtors 
and, for direct drive models, a 
choice of mounting plates. Volt
ages other than those shown 
may be specified. 

Gearing is scaled to provide 
a maximum dynamic gear train 
loading of 200 ounce-inches. 

Dim. PAS Geared: 2.38" H x 2.25" 0 
PAS Direct Drive: 2.28" H x 1.56" 0 
PBS Geared: 2.38" H x 2.13" 0 
PBS Direct Drive: 2.28" H x 1.41" 0 

R SERIES 
Designed specifically to 

combine greater torque and 
small size, RAS and RBS 
stepping motors meet many in
dustrial and instrument require
ments. Standard 7.5" step 
angle motors have a torque 
rating at 4-5 pis of 23 ounce
inches. The Hi-Torque model 
is rated at 29 ounce-inches. 
Models with 15° step angles 
are rated, respectively, 13 and 
17 ounce-inches. 

Dim. Direct Drive: 2.88" H x 1.84" 0 

KVS 
1.8and3.75 
200 and 96 
25 and 21 

18.5 and 14 

PAS and PBS 
7.5and 15 

RASandRBS 
7.5and15 
48 and 24 

24, 27,33, 37 
13,17,23,29 

12 12 
12 
18 

0.82 
56 and 50 

30 

48 and 24 
11,12.3,14,16.5 
5.8,7.3,8.5,11.5 

8and8.5 
12 

32 and 35 
0.19 and 0.34 

50,52 
13 

6,12,24 
6,24,96 

0.92 
55 and 60 

26 

*Hi-Torque rotor 

GEARED STEPPING MOTORS 

REDUCTION 
STEP ANGLE (degrees) 
STEP PER REVOLUTION 
OUTPUT SPEEDS@200p/s(rpm) 
TYPICAL TORQUE@200p/s(oz-in) 
INPUT POWER (Watts) 
WINDING RESISTANCE (Ohms) 
WEIGHT (oz) 

TS 
300 to 2 

0.025 to 0.375 
14,400t096 

.83t0125 
250* to 7.5 

8.5 
31 
27 

PAS and PBS 
300t02 

0.025t03.75 
14,400t096 

.83t0125 
200* to 7.5 

8,8.5 
32 and 35 

18 

NOTES 1. (PAS and PBS). Square mounting plate is standard for direct drive motors. 
2. (TS, RAS and RBS). Standard motors have 4-phase bifilar windings (6 leads) for 6, 12, or 24 VDC operation. 
3. All stepping motors shown here can be driven with Hurst Stepping Motor Controls. 

DIRECT DRIVE SYNCHRONOUS MOTORS 
TandTA PAandPB RA 

SPEED @ OUTPUT SHAFT (rpm) 3000r360 300 or 600 300 
RATED TORQUE (oz-in) 6.6 to 10.25 5.5to 11 150r20 
INPUT POWER (Watts) 6t09.5 7.5t011 11 or 14.5 
CAPACITOR VALUE (mfd) .68to .85 .68 to 1 1.0 or1.3 
FULL LOAD TEMPERATURE RISE eC) 27t038 311045 370r46 
WEIGHT (oz) 20 13 26 

GEARED SYNCHRONOUS MOTORS 
TandTA PAandPB 

SPEED @OUTPUTSHAFT(rpm) 110 150 110360 
RATED TORQUE (oz-in) 13-250* 6t0200 
INPUT POWER (Watts) 70r9.5 7.5t011 
CAPACITOR VALUE (mfd) .680r .85 .68 to 1 
WEIGHT (oz) 27 18 

*Maximum gear train loading 

NOTES 1. Capacitors furnished with most standard synchronous motors. (No capacitor furnished with TA or BA Series motors). 
2. (PA and PB). Square mounting plate is standard for direct drive models. 
3. All motors except some TA Series motors operate on 115 VAC, 60 Hz. Some TA models operate on 115 VAC, 50 Hz. 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1255 



3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 3500 

H URST HURST MANUFACTURING DIVISION, 
. . EMERSON ELECTRIC COMPANY, BOX 326, PRINCETON, IN 47670. TELEPHONE (812) 385-2564. FAX (812)386-7504 

LINEAR ACTUATORS, Stepping or Synchronous 
Stepping (SLS Series) or synchronous (SL Series) linear actuators are reversible, perma

nent magnet rotor types. An integral part of the rotor assembly is a sintered bronze nut for 
extended life. The nut accepts a W'diameter, .048 pitch Acme screw that provides linear 
motion for pushing, pulling, lifting and positioning applications. Standard 8" lead screws have 
a maximum travel of 6.75" and a maximum thrust of 25 pounds. Screws of other lengths 
may be specified. Ball bearings are standard. SL (synchronous) Series motors provide travel 
of .24 inch per second. SLS (stepping) Series motors have a resolution of .001" per step or 
1000 steps per inch. 

New 600 rpm versions of these motors are now available. They have all the quality features 
of the SL and SLS Series. The direct drive model has a linear travel rate of .48"/sec. The 
stepping version has 500 steps/in. Consult the factory for complete specifications. 

CONTROLS FOR STEPPING MOTORS 
MODEL 220001 
The 220001 is a DIP package containing all the basic circuitry required 
for operation of a 4-phase, unipolar stepping motor: a pulse generator, 
bidirectional logic sequencer, and phase drivers. It is fabricated as 
a thick film hybrid circuit using CMOS and bipolar components for 
small size and low power consumption. 

MODEL EPC-016 
The EPC-016 is a PC board assembly containing the 
220001 hybrid, power drive transistors, and all external 
components needed for manual control of a stepping 
motor. A motor, DC power supply, and this board form 
a complete system. 

MODEL EPC-013 
The EPC-013 is a PC board assembly with additional stepping motor control capabilities. 

FEATURES: 

• sequencing and drivers for 3 or 4 phase unipolar 
motors 

• linear or exponential ramp profile 
• single step Gog) input 

FEATURES: 

• 5V logic level control of 
- rotational direction 
- run/hold 
- single step Gog) 
- phase driver disable 

• 2-on, 2-off phase sequencing 
• drivers rated at 500 ma per phase 
• operation from single 6 to 24 VDC supply 

FEATURES: 

• 3 position switch for operation of motor in 
continuous step, jog, or hold mode 

• CW/CCW rotation selection switch 
• phase disable switch 
• step frequency adjust potentiometer 
• 2 amp per phase drive capability 
• operation from single 6 to 24 VDC supply 
• Dimensions: 4" x 4" 

• 3 modes of excitation • gating for external control of input pulses 
- full step, 2 phases on • manual or digital interface to control functions 
- full step, 1 phase on • 2 amps per phase drive capability 
- half step, alternating 1-2 phases • operation from single 6 to 30 volt supply 

• ramping oscillator for step rate control • 5V regulator output available for external use 
• adjustable ramp rates • Dimensions: 6.5" x 4.5" 

MODEL EPC-014 
The EPC-014 is a general purpose presettable counter/ 
display PC board assembly suitable for use with most 
stepping motor drive systems. In a typical application, 
it is preset with a number of motor steps, counts and 
displays the steps as executed, and provides a control 
signal when the preset count is reached. It is also suit
able for count and control applications using input pulses 
derived from sources other than step commands, e.g., 
from an external encoder or other sensor. 

MODEL EPC-015 
The EPC-015 is a totally encased, hand-held driver 
containing all the control features of the EPC-016 plus 
selectable display of step frequency or step count. A 
motor, DC powder supply, and this controller form a 
complete control system. 

FEATURES: 

• 4 decade counter/display 
• manual count preset via BCD switches 
• optional remote location of 

count preset switches and display 
• manual or digital control of enable input 
• 5V logic level output latch 
• operation from 5VDC supply 
• Dimensions: 4.0" x 4.5" 

FEATURES: 

• 4 decade frequency/count display 
• all control features of EPC-016 
• 1 amp per phase motor drive capability 
• operation from a single 6 to 24 VDC supply 
• compact size: 1" x 3.5" x 6" 

8·1256 For manufacturers' sales offices, see yellow pages EEM 1989 



24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

61 CROSS REFERENCE 
CARDS 

• 
All NEW with this 
edition of EEM 

GET 
~--------....... ORGANIZED! 

Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes:' you probably already 
have the EEM File System. But, if you said "No:' 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in every
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age. The package contains everything you 
need to set up your very own filing system. Best of 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you mustusea 
purchase order, please add $2.00 for postage 
and handling. An invoice will be mailed to 
you under separate cover. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 



3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 3500 

·'lO]INDUSTRlAL DRIVES 
INNOVATIVE PRODUCTS FOR MOTION CONTROL 

NEW GOLDLINE SERIES 
Unsurpassed Brushless Servo Technology 

• 1.8 to 84.5 lb.ft of continuous torque-speeds in excess of 5,000 RPM 
• Rugged TENV IP65 sealed construction for use in harsh environments 

• Highest acceleration and deceleration capabilities 
• Class H insulation provides in excess of 9 years of winding life under rated 

conditions 

• Compact single board design minimizing interconnections and vastly increas
ing reliability and life 

• Precise torque and velocity control 
• Continuous power ratings to 4 KVA-peak power ratings 8 KVA 
• Personality card in the amplifier matches the motor and drive to your 

.......................... ----........................... application. 

NEW GOLDLINE SPINDLE SYSTEMS 
• Power ratings from 10 to 35 HP-standard speeds to 6,000 RPM, options to 

10,000 RPM and higher 

• Permanently lubricated bearings and Class H insulation ensure reliable opera
tion and longest motor life 

• Rugged die-cast aluminum rotors with no moving parts, completely brushless 
design, and integral frameless resolver provide superior operation in harsh 
environments 

• 4-quadrant motor operation with regeneration capabilities for rapid 
deceleration 

• Overcurrent trip protects electronics saving downtime and maintenance 
expense-no isolation transformer required 

• Spindle orient option available 

NEW EXPLOSION-PROOF BRUSHLESS SERVOMOTORS 
• 5.0 to 11.2 lb.ft of continuous torque-speeds to 5,000 RPM 

• Designed to operate in hazardous locations 
• Same superior motor design as other brush less motors-utilizes high energy 

neodymium-iron-boron magnets 

• Integral frameless resolver with amplifier options which allow closing a posi
tion loop 

• Applications including chemical plants; munitions production; paint spraying; 
gasoline pumping equipment; and process control, and air and hydraulic 
pumps in hazardous environments 

• UL approved 
For product information please call 1-800-77 -SERVO! 

flo) INDUSTRIAL DRIVES A KOLLMORGEN DIVISION 

201 Rock Road, Radford, Virginia 24141 (703) 639-2495 / FAX (703) 731-08471 TWX 710-875-3743 
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3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 3500 

fl<-1] INDUSTRIAL DRIVES 
INNOVATIVE PRODUCTS FOR MOTION CONTROL 

AC INDUCTION SERVO SYSTEMS 
• 1.5 to over 311b.ft of continuous torque-speeds to 4,000 RPM 

• Microprocessor-based three-phase sine-wave modular drive utilizes proprietary slip 
control technique optimizing motor performance 

• Precise control maintained down-to-zero speed 

• Permanently lubricated ABEC3 bearings and Class H insulation proVide longest 
motor life 

SUBMERSIBLE MOTORS AND DRIVES 
• Power ratings from 0.3 to 20 HP 

• Pressure compensated-reliable operation of motors and drives to depths of 20,000 
feet 
(10,000 psI) 

• Integral motor/controller packages 

• Special control drives minimize audible noise, EMI, RFI, and structure-bourn 
vibrations-designed to military specifications 

BRUSH-TYPE SERVOMOTORS AND DRIVES 

• Permanent magnet DC servomotors-advanced designs 

• Wide motor selection 35 oz.in to over 100 lb.ft of continuous torque-speeds to 
6,000 RPM 

• Patented technology PWM and SCR amplifiers complement motors with features 
including high bandwidth, commutation current limits, and overspeed shutdown 

• Amplifiers 6 to 200 amps continuous 

DIGITAL POSITIONING SYSTEMS 
• Complete systems-all components premounted on back panel and thoroughly 

tested 

• Menu-driven software tailored to your specific machine's operation sequence 

• Built-in diagnostics for simplified troubleshooting 

• Standard and custom systems available 

~ For product information please call1-800-77-SERVO! 

~ INDUSTRIAL DRIVES A KOLLMORGEN DIVISION 
201 Rock Road, Radford, Virginia 24141 (703) 639-2495 / FAX (703) 731-0847/ TWX 710-875-3743 
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INLAND MOTOR IQj.. 
KOLLMORGEN CORPORATION 0« "'J!::} 

PM TYPE 
STEPPER MOTORS 

PF25 SERIES 
2A·R.ns 

(2-A3)\ 

I Specifications 

Items 
Excitation Mode 
Step Angle 
Step Angle Tolerance 
Steps per Revolution 
Rating 
DC Operating Voltage 
Operating Current 
Winding Resistance 
Winding Inductance 
Holding Torque 
Rotor Inertia 

2/b.13 
(2'4>3.3) 

Starting P",lse Rate, Max. 
Slewing Pulse Rate, Max. 
Ambient Temp Range, Operating 
Temperature Rise 
Weight 

PF35 SERIES 

Unit in. 
(mm) 

.952(24.2) 

.322(8.2} ,590(15). ,039 

Typical Torque vs. Pulse Rate Characteristics 
Pullout Torque vs. Pulse Rate by Magnet 
Material (PF25-48 with Double Voltage) 

3 216 

f 
EJ 
~ 
e-
;2 

400 800 1200 

Pulse Rate (pps) ~ 

E 
~ 
~ 

" e-
{J. 

Torque vs. Pulse Rate 
(PF25-48 At Rated Voltage) 

3 

':::: ~ 
.... ' ..... , .... r\ 

400 800 
Pulse Rate (pps) ~ 

216 

1 

1200 

____ : Neodymium --: Anisotropic Ferrite 
-0--: Plastic Magnet -.- : Isotropic Ferrile 

: Pull-in torque,--: Pull-out torque 

Models 

(') 
(%) 

(V) 
(mAl<l» 

(n1<1» 
(mH/<I» 

(ozoln/g..,m) 
(ozoln'/g..,m·s') 

(pps) 
(pps) 

('C) 
('C) 

(oz/g) 

1.252 
(31.8) 

.354 .811 
(9) (2O.S) 

.06, .031 
(0.8) 

Unit: in. 
(mm) 

24 
48 

480 
137 

PF25-48 I PF25-24 
2-2 

7.5 15 
±5 

48 24 
Continuous Intermittent Continuous 

12 5 24 24 12 5 
100 313 200 48 100 313 
t20 16 120 480 t20 16 
39 5.5 39 t19 34 4.5 

1.391100 2.0/t42 1.11/80 
5.36xl0 '/l.0xl0 3 

790 1100 I 490 
900 1300 l 900 

10-+50 
70 70 

1.23/35 

Typical Torque vs. Pulse Rate Characteristics 
Pullout Torque vs. Pulse Rate by Magnet Torque vs. Pulse Rate 
Material (PF35-48 with Double Voltage) (PF25-48 At Rated Voltage) 

5 .0 ~ 5 1 80 

-. ........ 
" 

2 1 44 288 

- -. 
'. "- I 08 

E 
216 " :£ 1.5 

.l-r--+-+--HI 
~.L--'-__ YI 

:::~.:: ~ .-r::--', o _1 

"'--... --?:-:::-
44 \ 

1 7 

EJ ~ " " ~ e-
;2 e-

I Specifications 

Items Models 

Excitation Mode 
Step Angle (') 
Step Angle Tolerance (%) 
Stepe per Revolution 
Rating 
DC Operating Voltege (V) 
Operating CUrrent (mAl<l» 
Winding Resistance (n1<1» 
Winding Inductance (mH/<I» 
Holding Torque (oz~nlg..,m) 

Rotor Inertia (ozoln'/g..,mos') 
Starting Pulse Rate, Max. (pps) 
Slewing Pulse Rate, Max. (pps) 
Ambient Temp Range, Operating ('C) 
Temperatura Rise ('C) 
Weight (oz/g) 

'"-' . ...: {J. 

1 

200 400 

Pulse Rate (pps) ~ 

: Neodymium --: Anisotropic Ferrite 
-0-- : Plastic Magnet _a._: Isotropic Ferrite 

PF35-48 

7.5 

48 
Continuous 

24 12 5 
67 133 313 

360 90 t6 
202 48 8.9 

2.78/200 

500 
530 

55 

72 

800 

L 
2-2 

-<-5 

Intermittent 
24 

266 
90 
48 

3.88/280 
0.02414.5 x 10 ' 

680 I 
770 I 

-10-+50 
-

2.8180 

, , 
"'" 

" " , 
0.5 • 

\ 

200 400 600 800 

Pulse Rate (pps) ~ 

: PuIHntorque,--. Pull-out torque 

PF35-24 

15 

24 
Continuous 

24 12 5 
67 133 313 

360 90 16 
202 48 8.9 

2.001150 

310 
410 

55 

4020 E. INLAND RD.· SIERRA VISTA, ARIZONA 85635· TEL: 602-459-1150· TWX: 910-973-9869· FAX: 602-458-2161 
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3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 3500 

~~~~!PO~O~ fiJ PM TYPE 
STEPPER MOTORS 

PF35T SERIES 
THIN PROFILE 

I Specifications 

Items 
Excitation Mode 
Step Angle 
Step Angle Tolerance 
Steps per Revolution 
Rating 
DC Operating Voltage 
Operating Current 
Winding Resistance 
Winding Inductance 
Holding Torque 
Rotor Inertia 
Starting Pulse Rate, Max. 
Slewing Pulse Rate, Max. 
Ambient Temp Range, Operating 
Temperature Rise 
Weight 

PF42T SERIES 
THIN PROFILE 

2·~.138 

I Specifications 

Items 
Excitation Mode 
Step Angle 
Step Angle Tolerance 
Steps per Revolution 
Rating 
DC Operating Voltage 
Operating Current 
Winding Resistance 
Winding Inductance 
Holding Torque 
Rotor Inertia 
Starting Pulse Rate, Max. 
Slewing Pulse Rate, Max. 
Ambient Temp Range, Operating 
Temperature Rise 
Weight 

Unit in. 
(mm) 

.514 64 .079 

(13) 

059 

(lS) 

Typical Torque vs. Pulse Rate Characteristics 
Pullout Torque vs. Pulse Rate by Magnet 
Material (PF35T-48 with Double Voltage) 

5 360 

I 

4 

3 

Torque vs. Pulse Rate 
(PF35T-48 At Rated Voltage) 

288 

216 
I ~h o~ci J'5 

I 
CO E E u '[ 

" 

-
" o~ 

± 
.; .II 

~I 
I 

~'O1 ~ 
" ~ r;; ~ 

- ~~ E" 

U 
,2 

.g ~ 
~ ~ E" E" ,2 ,2 

n Pulse Rate (pps) .... 

--.- : Neodymium -- : Anisotropic Ferrite 
-0--: Plastic Magnet -,,-: Isotropic Ferrite 

Models PF35T-48 
2·2 

(0) 7.5 
('!o) ±5 

48 
Continuous 

(V) 24 12 
(mAl",) 72 170 

(nl",) 333 70 
(mHI",) 180 36 

(oz·lnlg-cm) 2.781200 
(ozoln'lg'cm'S') 14.4x 10 '12.7 x 10-' 

(pps) 600 
(pps) 610 

eC) 10 +50 
eC) 70 

(ozlg) 2183n7 

~ i', 
1 

, 

" '" , 
:\ " 

200 400 600 800 

Pulse Rate (pps) .... 

1 

7 

44 ~ 
~ 
E" 
,2 

1000 

---- : Pull·intorque.--: Pull·outtorque 

Intermittent 

5 24 
416 343 

12 70 
6.5 36 

4.31/310 

850 
900 

Unit in 
(mm) 

Typical Torque vs. Pulse Rate Characteristics 

63 59 039 

b'tl (15) (') 
.031 

i'=~ (0:8) 

:g ,. 

r~ I 
11 

Models 

n 
('!o) 

(V) 24 
(mAl",) 96 

(nt",) 250 
(mHI",) 152 

(oz·lnlg·cm) 
(oz·ln'lg-cm·s') 

(pps) 
(pps) 

eC) 
(OC) 

(ozlg) 

Pullout Torque vs. Pulse Rate by Magnet 
Material (PF42T·48 with Double Voltage) 

1 792 

10 

~. 
~ -........ E::-o-::::""" '-... 

720 

678 

576 

504 

432 

360 

288 

216 

44 

72 

-....... --o~ -.-
1 

200 400 600 

Pulse Rate (pps) .... 

~ : Neodymium --: Anisotropic Ferrite 
--0.-: Plastic Magnet -.,- : Isotropic Ferrite 

PF42T·48 
2-2 

7.5 
±5 

48 
Continuous Intermittent 

12 5 24 
200 526 400 
60 9.5 60 
35 5.6 35 

4.721340 6.81490 

I 

g 
£, 

" 0 

e-
I' 

76.6xIO 3114.3xIO ' 
380 I 470 
520 I 830 

-10-+50 
70 

31181110 

g 

~ 
" 0 e-
I' 

Torque vs. Pulse Rate 
(PF42T-48, 96 At Rated Voltage) 

1 

10 

9 

24 
96 

-.... PF42T·96 

"- ---<........ 
r--... 

PF42T·48 

7 92 

20 
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200 400 600 

Pulse Rate (pps) .... 

-- : Pull-out torque 

PF42T-96 

3.75 

96 
Continuous 

12 5 
200 526 

250 60 95 
110 25 4 

5/360 

540 
590 

70 
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3500 

PF42 SERIES 

I Specifications 

Items 
Excitation Mode 
Step Angle 
Step Angle Tolerance 
Steps per Revolution 
Rating 
DC Operating Voltage 
Operating Current 
Winding Resistance 
Winding Inductance 
Holding Torque 
Rotor Inertia 
Starting Pulse Rate, Max. 
Slewing Pulse Rate, Max. 
Ambient Temp Range, Operating 
Temperature Rise 
Weight 

PF55 SERIES 

I Specifications 

Items 
Excitation Mode 
Step Angle 
Step Angle Tolerance 
Steps per Revolution 
Rating 
DC Operating Voltage 
Operating Current 
Winding Resistance 
Winding Inductance 
Holding Torque 
Rotor Inertia 
Starting Pulse Rate, Max. 
Slewing Pulse Rate, Max. 
Ambient Temp Range, Operating 
Temperature Rise 
Weight 

o~1 
~ 

~ 

, 
.. 
J 

~ 

MOTORS, DRIVES, & ROTATING EQUIPMENT 3500 

PM TYPE 
STEPPER MOTORS 

Unit in 
(mm) Typical Torque vs. Pulse Rate Characteristics 

0.453 .858 .087 {2.2) 

(11.5) (21.8) 
.OS9 .031 

(l.S) (0.8) 

ff 

Models 

e) 
(%) 

(V) 24 
(mAl$) 86 

(111$) 280 
(mH/$) 200 

Pullout Torque vs. Pulse Rate by Magnet Torque vs. Pulse Rate 
Material (PF42"48 with Double Voltage) (PF42·24 At Rated VoRage) 
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Pulse Rate (pps) ...., Pulse Rate (pps) 
----: Neodymium --: Anisotropic Fenlte ---- : Pull·in torque.--: Pull·oul torque 
-0-: Plastic Magnet - .. -: Isotropic Ferrite 

PF42·48 I PF42·24 
2·2 

7.5 15 
±5 

48 24 
Continuous Intermittent Continuous 

12 5 24 24 12 5 
170 416 343 86 170 416 
70 12 70 280 70 12 
54 9.1 54 160 43 7.2 

(oz·ln/g-cm) 6.25/450 8.33/600 4.171300 
(oz.ln'/g-cm·s') 6.86xl0' 9xl0-'116.8 

(pps) 
(pps) 

eC) 
eC) 

(oz/g) 

Models 

C) 
(%) 

(V) 
(mAl$) 

(01$) 
(mH/$) 

(oz·ln/g-cm) 
(oz.ln'/g-cm·s') 

(pps) 
(pps) 

(OC) 
(OC) 

(oz/g) 

Unit in 
(mm) 

24 
166 
145 
166 

310 240 
320 350 

-10-+50 
55 - I 55 

5.6/160 

Typical Torque vs. Pulse Rate Characteristics 
Pullout Torque vs. Pulse Rate by Magnet Material 
(PF55·48 with Double Voltage) 
22 584 
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Torque vs. Pulse Rate 
(PF55-24 At Rated Voltage) 
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3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 3500 

PM TYPE 
STEPPER MOTORS 

PF70 SERIES Unit: in 
(mm) 

Typical Torque vs_ Pulse Rate Characteristics 

:J2.76 1.654 

(42) 
.748 1.496 

I Specifications 

Items Models 

Excitation Mode 
Step Angle e) 
Step Angle Tolerance (%) 
Steps per Revolution 
Rating 
DC Operating Voltage (V) 
Operating Current (mAl,,) 
Winding Resistance (!lI,,) 
Winding Inductance (mH/,,) 
Holding Torque (oz-in/g-cm) 
Rotor Inertia (oz-in'/g-cm-s') 
Starting Pulse Rate, Max, (pps) 
Slewing Pulse Rate, Max, (pps) 
Ambient Temp Range, Operating (0C) 

Temperature Rise (0C) 

Weight (ozig) 

PF42G/PF55 GEARED SERIES 

PF421GEARED MOTOR 

, NO ~ ~ ~ 
0.31 r "I;:; 
(81_ --.L 

Specifications PF42G 

Speed 
Reduction 

Ratio 

6/25 
115 
3/25 
1/10 
1/12.5 
1/15 
3/50 
1/20 
1/25 
1/30 

Maximum Speed 
Allowable Reduction 

Torque Ratio 

13.8 oz~jn 1/50 
1 kg-em 1/60 

1162,5 
27.8oz-in 1/75 
2 kg-cm 1/100 

1/120 
1/125 

34.7oz-in 1/150 
2.5 kg-em 1/200 

1/250 
1/300 

24 
300 

80 
120 

Pullout Torque 
(At Double Voltage) 
5 

4 

3 

2 
11 

I 

~ 
~ 

~ 

I 
100 200 

Pulse Rate (pps) --+ 
-- : PuH~out torque 

PF70-48 

7.5 

48 

360 

12 88 
r 

216 ! .~ . £ 0 

1 

~ 7 

. [! 
0 

12 [! 

12 

44 

300 

I 
2-2 

±5 

Continuous Intermittent 
12 

600 
20 
27 

41.7/3000 

180 
200 

80 

Maximum 
Allowable 

Torque 

41.7oz-in 
3 kg-em 

55.6oz-in 
4 kg-em 

5 24 
1400 1200 

3.6 20 
5.4 27 

52.8/3800 
80.4 x 1 0-'/15 x 10·' 

250 L 
310 

10 +50 
-

24.7/700 

PF55/GEARED MOTOR 

0236 

4-00.177 

(4-IM.5) \ 

I- 10601-----1 

0.39 T 
1101 ..1. 

Specifications PF55G 
Speed 

Reduction 
Ratio 

6/25 
1/5 
3/25 
1/10 
1/12,5 
1/15 
3/50 

(49.5) 

1 

Maximum 
Allowable 

Torque 

55.6 oz-ln 

4 kg-em 

Torque vs. Pulse Rate 
(PF70-24 At Rated Voltage) 

41 

I 

I 
I 

3 

2 \ 

\~ 
1 

\ 

~ 
\ 
\\ 

I 

I 

360 

216 

I 144 

I 
! 

I 

72 

100 200 300 

Pulse Rate (pps) --+ 
: Pull-In torque,--: PUll-out torque 

PF70-24 

15 

24 
Continuous 

24 12 5 
300 600 1400 

80 20 3.6 
120 27 5.4 

34.7/2500 

135 
155 

80 

~ 
.9 . 
0 
[! 

12 

UNIT: In. 
(mm) 

1.06 106 1.00 

r. (27)TI.27)I I25I l I 020 0.062 mlSI (1.61 
! a 47? 

Ti21 -------r 
t ___ t=ct.cc~---±--c=';:-::H ~ ~ 

~ ~ 
c..j "S 
s-

L--_J-.."..,. ..... -----.l. 

Speed Maximum 
Reduction Allowable 

Ratio Torque 

1/25 
1/30 97 oz-in 

1/50 7 kg-cm 

1/60 
3/250 

~1~~ 
1/125 138oz-In 

1/150 10 kg-em 

1/250 
1/300 
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3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 

~~~~~~3 
PJ SERIES 

UNIT: in. 
(OS6.4) 4-¢0.205 (mm) 

(4-,.5.2) 

PJ SERIES 

in 

PJ39 1.54 

PJ42 1.65 

PJ50 1.97 

PJ55 2.17 

PJ80 3.15 

PJ39B1 Torque Characteristics 
(Chopper Drive) 

30 

~ 1 .-
'" 

0 

f--- I--L<., I'-
~~" 

\. 
~ 

'\ 
1\ 

2 .16 

1. 
1 

44"E 
9 

0 

l 
.72 ~ 

'" '---. ..... 50 100 500 1000 5000 10000 
Pulse Rate (pps) -> 

--: Pull·in torque, -: Pull-Qui torque 

PJ50B1 Torque Characteristics 
(L/S.OR) 

60 ----- 4 .32 

2 
.~ 

"'" " 1 

\~ 
50 100 500 1000 5000 10000 

Pulse Rate (pps) ---> 

-: Pull·ln torque, -: Pull-out torq\le 

PJ55B1 Torque Characteristics 
(Chopper Drive) 

60-- .----- 4.32 

1 -' •••• ~\ 1 

?40r--+-+-----"+"+---+--12.8B~ 
~ \ l 
~ 2011---t-+--t-'\\t'\'I----t--Il.44 ~ 
;e '\\ ~ 

0'-----50'100 500 1000 5000 10000 
Pulse Rate (pps) -> 

--: Pull·in torque, -: Pull-oul torque 

I Specifications 

~odel. 
Items 
ExcHatlon Mode 
Step Angle (') 

Step Angle Tolerance (%) 

Stepe per Revolution 
.DC Operating VoHage IV> 
Operating Current (mAi<l» 
Winding Re.latance (01<1» 
Winding Inductance (mH/<I» 
Holding Torque (oz-In/kg·cm) 
Rotor Inertia (ozoln'/gocmoa') 
Ambient Temp, Range, Operating, eC) 
Temperature Rise (OC) 
weight (o%lg) 

L 

A1 

2 
2 
1 

0.6 

Typical Performance Curves 
0.187 :±:O.02 

(20 "'0.5) L 

I 1= i 
0.06 0.2 I 

+8 +0 (1.51" (5) I 

~·--'*lrI~. :~2! 
~~L __ I mm 

·39 
42 

50 

55 
80 

PJ39 
B1 

4 
1 
4 

2.0 

22.8/2 

~ 

. PJ42B1 Torque Characteristics 
(L/5.2R) 

1 ••••• ____ 1 

~ 2O~+-+--"""''''''''I. ~~--+-11.44 ~ 
~ 1\ l 

\1\ 
110~+-+--+"\I--'I--\-+-10.72 ! 

50 100 500 1000 500J 10000 
P.ulse Rate (pps) ... 

-; PuU·in torque, -: Pull-out torque 

PJ50B1 Torque Characteristics 
(Chopper Drive) 

60 ,- 4 .32 

0 

...... ,.,., '" 
1 

2.88'[ 

l . 
1 . 44 §-

'" \\~,_I 
50 100 500 1000 5000 10000 

Pulse Rate (pps) ---
- . .: Pull-in torque, -: Pull-out lorque 

PJ80B1 Torque Characteristics 
(L/5.2R) 

120 T64 

1 1 
:? 8OF=+--..J.~~-_J_._--I---+---I5.76 E 
~ .. ' .. "~ i 
a- 401f----+--+--~-+---_J_.__12.88 ~ 
~ r-~ ~ 

50 100 500 1000 5000 10000 
Pulse Rate (pps) ..... 

---.: Pull·in torque, -: Pull-oul torque 

I PJ-.2 I PJ50 
Cl Ai I B1 I C1 I A1 I 81 I 

2-2 
1.8 
±5 
200 

8 2.3 4.6 9.2 3 6 
0.5 2 1 0.5 2 1 
16 1.15 4.6 18.4 1.5 6 
8.9 0.6 2.8 12.4 1.3 5.6 

34.712.5 69.4/5 

Cl 

12 
0.5 
24 

19.5 

29xl 0-2/5.4xl 0-' 33.3xl 0-2/6.2xl 0-2 56.4xl0-'/1 0.5xl 0-2 

-10- +60 
70· 

11.3/320 I 12/340 I 15.9/450 

I 
I 

I 

3500 

HB TYPE 
STEPPER MOTORS 

PJ39B1 Torque Characteristics 
(L/6.0R) 

30 2.16 

~1 

" 
0 

f--- f--. 
~ 

"-" 

1 

0 

~ 

1 

.44"E 

i 
.72~ 

'" 
50 100 500 1000 5000 10000 

Pulse Rate (pps) -4 

-: Pun·jn torque, -: Pull-out torque 

PJ42B1 Torque Characteristics 
(Chopper Drive) 

1 '--'---'t--~-:--_'" r----.. 1 
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! \\ ~ 
&10 \ 0.72g. 

~ \ ~ 
I I __ I 1\ ___ 1\ 

50 100 500 1000 5000 10000 
Pulse Rate (pps) ..... 

-_ .• : Pull-in torque, -: Pull-Qut torque 

PJ55B1 Torque Characteristics 
(L/5.3R) 

6Oc=-=:- ---~~--~,4.32 

1 ---~ 
~~ \ 200i 

! 2Oe.---l-----1---.-+~c.. •• .'J----!---j,.44 ! 
{d \l.\ {2 

o ~ 50 -'00~6<p·,nr1oo\\" ~--5~ooko"loooo 
Pulse Rate (pps) --

...... PulHn torque, ~: Pull-out torque 

PJ80B1 Torque Characteristics 
(Chopper Drive) 

120 8.64 

1 _ 1 

~ 801==tc~:::_= .. ::: ... :---,.,.('\~~--+.....j5.76 I 
i 40t·~-J-.-+-~-.p,\-I\\---\--+---1.200 i 

o --5'o----rl5o- 500 1000 s06010000 
Pulse Rate (pps) .... 

•. ' Pull·;n lorque, -: Pull·out torque 

PJ55 I PJao 
A1 I Bl I Cl I Al I B1 I Cl 

3.4 6.8 13.6 3.36 6.7 13.4 

2 1 0.5 2 1 0.5 
1.7 6.8 27.2 1.68 6.7 26.8 
1.7 7.6 27.6 2.2 9.4 36.0 

83.316 111.1/8 
70.3x1Q-'/13.1 xl0-' 132.6xl 0-'/24. 7xl0-' 

18.3/520 T 29.3/830. 
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3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 3500 

~~~!~e 
PROGRAMMABLE 
SINGLE CHIP 
HIGH-SPEED 
PULSE GENERATORS 
PCl SERIES 

PCl-EQUIPPED 
CONTROL BOARDS 
ED-9236! AE-0101 

PCl-EQUIPPED 
CONTROllER 
N-100 

The PCl series pulse generators are the 
motion control ICs, the output frequency of 
which can be programmed through an exter
naICPU. 
This series includes three models: PCl-80K, 
PCl-240K and PCl-3M. The PCl-80K is 
designed for general stepper motor control. 
The PCl-240K is for high-speed stepper 

The ED-9236 and AE-0101 are the control 
boards which integrate a CPU, memories, 110 
ports, a clock and other functions in one com
pact package. They provide a pulse output of 
the desired frequency with good accuracy. IC 
sockets are used to mount the CPU and 
ROM, thereby allowing easy program 
emulation. 

ED-9236 for single-shaft control 
The ED-9236 has the PCl-240K, 8255's 
(PIO) and 8279 (KEY, DISP) efficiently 
arranged on the Z -80's memory map, thereby 
allowing program execution at an increased 

I Specifications 

motor control and servomotor control. The 
PCl-3M is a high performance chip which 
features high speed and high accuracy for 
controlling servomotors. 
The major applications include robots, X-Y -Z-
8 tables, automatic assembling machines, 
winding machines and X-Y plotters. 

speed. The 8279 also allows desired setting 
of key input (64 points) and display output (16 
digits) through software. 

AE-0101 for multi-shaft control 
The AE-0101 has PCl-240K's and 8255's 
(PIO) efficiently arranged on the Z-80 mem
ory map, thereby allowing program execution 
in an increased speed. 
Since the AE-0101 can integrate up to 3 PCl-
240K, you can select a desired package to 
control up to 3 shafts. 

Items Models ED-9236 I AE-0101 
Input Power 
CPU 
ROM 
RAM 
1I0Poris 
Clock 
Digital Pulse Generator 
Board Size (Parts Mounting Area) 
Max. Height with Parts Mounted 

Single +5V 
Z-80Aorthe equivalent (4MHz) 
i2764, i27128 or the equivalent 

TC5564PL-15 (battery backup optionally available) 
Two 8255's (PIO) and one 8279 (KEY, DISP) I Two 8255's (PIO) 

4MHz 
One PCL-240K I Up to three PCL-240K as required 

4.72 x 5.51 inches (4.25 x 5.43 inches) 14.65 x6.02 inches (4.25 x 5.04 inches) 
.59 inches standard (.79 inches wtth optional device/s) 

The N-100 is the microprocessor-based 
single-shaft controller which incorporates a 
PCl-equipped pulse generator board and a 
keyboard in a compact package. 
For control of two or more shafts, a corre
sponding number of the controllers are 
required. 
The N-100 can be conveniently used for X-V 
tables, machine tools and industrial 
machinery. 

APPLICATION ENGINEERING; PROTOTYPE SHOP 
A fully equipped step motor laboratory and 
model shop supervised by experienced 
application engineers is located in Sierra 
Vista, Arizona. This capability makes 

InlandlNippon Pulse stand apart as a 
knowledgeable supplier of step motors. 
Prototypes to meet the customer's exact 
requirements can be made locally and 

quickly. Responsiveness on prototypes is 
followed up with dependable high volume 
manufacturing. 

"For additional information on modifications available or a complete catalog of a" stepper motor and drive 
electronic products manufactured by Nippon Pulse Motor Company, contact Inland Motor Sierra Vista, Arizona." 
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SPECIFICATIONS 
Excitation: The input voltage and fre
quency. 

Transformation Ratio: The ratio of the 
output voltage, at maximum coupling, 
to the input voltage. 

Phase Shift: The lead or lag of the out
put voltage with respect to the input 
voltage. For most synchros and re
solvers, the phase shift can be approxi
mated by the angle whose tangent is 
the ratio of the primary winding's DC 
resistance to its reactive component. 

Impedance: Specified as R + jX, where 
R is the AC resistive component and X 
is the reactive component. Important 
impedances are: (a) Zpo (or Z,o for 
rotor primary units), which is the im
pedance of the primary winding with 
the secondary open; (b) Z,o, which is 
the impedance of the secondary wind
ing with the primary open; and (c) Z", 
which is the impedance of the second
ary with the primry shorted (essen
tially when driven by a low impedance). 

Null Voltage: The voltage remaining 
when the unit is at electrical zero or in 
the minimum coupling position. 

Accuracy: The error of the position of 
the rotor with respect to the electrical 
angle. It is defined as the output voltage 
driven by the "speed" (pole pairs) of 
the unit, referenced to the starting point 
of the calibration (usually the electri
cal zero position). Error is commonly 
expressed in minutes of arc (1/60 of a 
degree) or in seconds of arc. 

Loads: For a transmitting unit, the im
pedance that the output voltage signal 
faces. This can be a receiver, a differen
tial with its load, a control trans
former, an AID converter, etc. 

Operation Temperature: The ambient 
temperature range over which the unit 
performs its primary function. 

FUNCTIONS 
Transmitter: A unit with a Y-con
nected stator that outputs a signal pro
portional to the position of its single
phase excited rotor. High power units, 
called "torque transmitters," are used 
to drive one or more receivers. Low 
power transmitters are used to drive 
control transformers. 

R2 

~+ 
Rl 

Receiver: A unit with a three-phase 
stator excited by the input, usually 
from a torque transmitter, and a sin
gle-phase rotor that follows the result
ing stator field. Usually used to drive 
a position pointer. 

Control Transformer: A unit with a 
three-phase stator excited by the input 
from a transmitter and a single-phase 
rotor mechanically driven to the null 
position by an external motor or other 
device. 

Differential: A unit with a three-phase 
stator and a three-phase rotor. It is 
usually connected between a transmit
ter, which excites its stator, and a re
ceiver or control transformer. It can 
be used to "dial in" correction factors 
for the synchro chain. 

R2 S2 

Transolver: A unit with a three-phase 
stator and a two-phase rotor that can 
be used either as a control transmitter 
(with one rotor phase excited and the 
other shorted), or as a control trans
former with the signal obtained from 
one phase of the rotor-making sure 
the other phase is equally loaded to 
prevent unbalances. 

Differential Resolver: A unit with a 
two-phase stator and a three-phase 
rotor that is used as a transolver with 
the advantage that when connected as 
a control transformer, the signal does 
not travel through slip rings. 

Resolver: A unit with a two-phase 
rotor and a two-phase stator that is 
used to create or receive SIN-COS sig
nals such as vector resolutions for 

solving inertial platform coordinate 
transformations, unknowns of right 
triangles, etc. Resolvers can also be 
used as transmitting, differential, or 
receiving elements by proper choice of 
impedances. It is also possible to use 
resolvers as phase shifters where, in 
one mode, one rotor phase is excited 
and the two stator windings are feed
ing an appropriate RC network and in
dicating a phase shift, referred to the 
input, that corresponds to the rotor 
position. 

Compensated Resolver: A unit with a 
"2 X 2" phase stator and a two-phase 
rotor used as a resolver with the added 
benefit of feedback windings in parallel 
with the stator windings that increase 
the useful accuracy over a wide range 
of environmental operating conditions. 

Linear Transformer: A unit with a 
single-phase stator and single-phase 
rotor designed to provide a linear out.
put voltage that is directly propor
tional to the rotor input angle. It oper
ates over a range of less than ±90°, 
and is analogous to a potentiometer 
providing infinite resolution, but with
out contact between the elements. It 
can be used only with AC voltages. 

Brushless Synchro : Available in two 
types-hairspring and bobbin. Hair
spring synchros use spiral wound con
ductor springs to pick off the rotor sig
nal, and are generally limited to a 
±165° rotation. Most have mechanical 
stops to prevent damage due to over
rotation. Bobbin synchros pick off the 
rotor signal with rotary transformers 
inside the unit, allowing the rotor un
limited motion. 

Pancake Unit: A name derived from 
the physical dimensions of the unit, 
which has a diameter that exceeds 
axial length. Sizes range from under 
1" to 20" or more. The unit is fre
quently used as a gimbal pickoff ele
ment and is designed to fit a particular 
application envelope. It can be supplied 
as a rotor and stator. only. 
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Littan 
Poly-Scientific 

HOW TO SPECIFY A SLIP RING 
Many of the more than 4,000 Poly

Scientific slip ring designs are available for 
use in their existing configuration, or they 
may be modified to meet your specific 
requirements. New designs can also be 
created to meet the most demanding 
specifications. 

Our engineers are experienced in a wide 
range of slip ring applications. We utilize 
resources such as the Anvil computer-aided 
design (CAD) system. And, a very active in
house quality circle program solicits the best 
inputs from all of our many skilled craftspeo
ple, from start to finish. 

This section is designed to guide you 
through the process of specifying a slip ring. 
We've outlined below the major consider
ations that a slip ring engineer will need to 
know about your application. 

A. Basic Slip Ring Design 
Throughout these pages, you will see the 

terms "slip ring capsule" and "slip ring sepa
rates". The term "separate" indicates an 
individual rotor/brush block combination. 
The term "capsule" is used to denote a self
contained unit consisting of a rotor, stator 
and its own integral ball bearings. 

SEPARATE BRUSH BLOCK AND ROTOR 
TERMI~LS 

TYPICAL CAPSULE SLIP RING ASSEMBLY 

There are two basic slip ring configura
tions to consider based on space allocation 
in your system: the more common drum 
approach where each ring is adjacent to the 
next along the centerline, somewhat like the 
threads on a bolt, and the pancake approach 
where the rings are concentric with one 
another like the grooves on a phonograph 
record. The pancake approach is used when 
length is at a premium but diameter is less 
restrictive. 

DRUM 

PANCAKE 

B. Defining the Mechanical 
Envelope 

The envelope is, of course, largely dictated 
by the space available in the system. The slip 
ring engineer should be given the maximum 
space available in the system so all existing 
candidate designs can be considered. It is 
imperative that the space required for the slip 
ring be specified in the early stages of the 
system design and that it be consistent with 
the structural and electrical demands. 

c. Defining System 
Interface Requirements 

The slip ring engineer will need to know 
these system interface considerations: 

1. Is a bore required through the slip ring 
for routing coolant plumbing, hydraulic lines, 
pneumatic lines, waveguides, etc? In such 
applications, the slip ring actually mounts 
concentric with these lines in the system. 

2. How will the slip ring attach to the sys
tem? It is never advisable to hard mount both 
the rotor and the stator to the system since 
the slip ring bearings may overload if there is 
any misalignment between them and the sys
tem bearings. 

3. How should the electrical connections 
to the slip ring be made? Is it desirable to 
have connectors integral with the slip ring on 
both the rotor and stator, or would flying leads 
on one or the other ends be desireable? And 
if flying leads are preferred, should they exit 
the rotor in a radial or axial direction, and 
what length should the leads be? 

CONNECTORS RADIAL 

AXIAL 

D. Defining Electrical 
Requirements 

The current specified enables the slip ring 
engineer to propose a unit with the appropri
ate cross-sectional area of the rings, brushes 
and lead wires. The specified voltage dic
tates the spacing between adjacent rings 
and brushes. It is helpful in achieving the 
most cost effective and smallest practical 
envelope not to rate all circuits at the maxi
mum level. For example, if you need 20 cir
cuits total, three of which must carry ten 
amps, designate three for high current. Don't 

3500 

Slip Ring Products 
1213 North Main Street 
Blacksburg, Virginia 
24060-3100 

703-953-4751 , FAX 703-953-1841 
TWX 710-875-3694 

go for 100% functional interchangeability by 
specifying that all 20 be able to carry ten 
amps. And, if the ten amps is a surge current 
with a continuous current of only two amps, 
tell us that, too. There is no reason for you to 
pay for ten amps continuous capacity when 
you only need two. 

Be aware that voltage surges and spikes 
are the major cause of system slip ring fail
ures. Poly-Scientific uses a very conserva
tive approach to circuit design, however, it is 
not uncommon in some power supply sys
tems to see voltage spikes ten or more times 
the normal operating Voltage. We strongly 
recommend surge protection on all power 
supplies. 

Most smaller slip rings will satisfactorily 
conduct signals to 1 MHz or 500 Kilobits. 
Special slip rings can be used to pass broad
band signals from dc to 1 gigahertz and data 
rates of 500 megabits or even higher. Cross
talk, insertion loss and bit error rate informa
tion can be provided if data rates, formats 
and impedances are defined. 

E. Defining Mechanical 
Requirements 

1. Operating speed (rpm's). Almost any 
slip ring can operate successfully at speeds 
to 100 RPM although many applications only 
require operation at a few rpm. But slip rings 
are also routinely used to instrument jet tur
bine engines operating at speeds in excess 
of 20,000 RPM. The operating speed in con
junction with the diameter dictates the sur
face speed of the brush relative to the ring 
and hence the internal design approach and 
material selection. 

2. What rotational life is necessary for your 
application? Will the unit oscillate or rotate at 
a continuous speed? 

F. Defining the Environment 
The environment in which the slip ring 

must survive is a key factor. Operating tem
perature is important in specifying the proper 
lubricant. And if the slip ring will operate 
exposed to the elements or to a hostile envi
ronment, integral seals must be included in 
the design. Any unusual shock or vibration 
should also be specified. 

The next eight pages of the catalog give a 
brief overview of our slip ring design and pro
duction expertise. The last page of our 
section allows you to list your specific appli
cation needs. For specific product informa
tion, please contact our sales department 
at 1-800-336-5917 (in Virginia, call 
703-953-4751). 

Call us toll-free at 800·336·5917 (In Virginia, call 703-953-4751) for more information. 
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SLIP RING SEPARATES 
Sometimes a self contained 

"capsule" slip ring is not practical due 
to size constraints or cost limitations. 
(Don't however, fail to include in this 
comparison your costs for mating the 
slip ring and brush block or to consider 
the risk of damage to the fragile unpro-

Rotor Specifications 
MATING 

NUMBER OF PART BRUSH RING 
CIRCUITS NUMBER BLOCK RINGO.D. PITCH 

1-10 258 259 .081 .050 

1-37 263 262 .220 .050 
1-10 865 259 .080 .050 
1-20 1202 262 .125 .050 

8 1454 1455 .550 .060 

2-.331 
10 1546 1547 8-.151 .060 

5 1555 259 .081 .050 

19 2037 2038 1.860 .030 

3 2384 2981 .067 .025 
2385 

1-10 2690 259 .081 .050 
1-37 2731 262 .220 .050 
1-10 2914 259 .081 .050 

5 3046-1 3046-2 .550 .060 

6 3975 3416 .067 .025 

Brush Block Specifications 

MOTORS, DRIVES, & ROTATING EQUIPMENT 

tected brushes). If a separate rotor! 
stator approach is dictated for your 
application please review the following 
tabulation of an assortment of candi
date designs-or contact us for a cus
tom design. 

SHAFT SHAFT FLANGE 
DIAMETER LENGTH DIAMETER SPECIAL FEATURES 

.125 .250 .150 P, RB, UG, 
VG, S, FB 

.250 .375 .312 FB,RB 

.109 .187 .170 S, FB 

.250 .375 .312 FB 

.584 .640 .580 .376 Bore, RB, 
VG 
VG #2 Ring 

.187 .250 .345 Segment, #1 
Shorted to #2 

.141 .300 .180 FB 

1.880 .685 1.880 1.500 Bore. 
.685 VG 

.071 .070 .115 Double V-Groove 

.125 .250 .150 FB, Same as 258 

.250 .375 .312 RB, Same as 263 

.125 .250 .150 FB 

.580 .640 .580 . 376 Bore, RB, 
VG 

.061 .125 .109 Double V-Grooves 

MOUNTING 
NUMBER OF PART RING HOLE HOLE SETTING 

CIRCUITS NUMBER DIAMETER PITCH DIAMETER SPACING LENGTH THICKNESS SPECIAL FEATURES 

-Silver Terminal 

1-10 259 .081 .050 .090 .437 .250 .188 -Tin Terminals 
-Gold Terminals 
-Leads 

1-37 262 .220 .050 .090 .600 .250 .250 -Terminals 

10 1547 .331 .060 .116 .656 .312 .312 -Leads, 
.151 -Terminals 

8 1455 .550 .060 .096 .812 .290 .125 -Terminals 
(MD4036-2) 

19 2038 1.864 .030 .090 .600 1.035 .250 -Terminals 

6 3416 .067 .025 - - .200 .100 -Terminals 
-Double Brushes 

3 2981 .067 .025 .053 .140 .180 .150 -Double Brushes 
-PCB Terminals 

3 2385 .068 .025 - - .200 .100 -Terminals 

3500 

Slip Ring Products 
1213 North Main Street 
Blacksburg, Virginia 
24060-3100 

703-953-4751 , FAX 703-953-1841 
TWX 710-875-3694 

Abbreviations used: 

FB - Flat Barrier 
RB - Raised Barrier 

P - Plastic Backshaft 
VG - V-Groove 
UG - U-Groove 

S - Stainless Steel Backshaft 

Circuits 1-1 O-Option of having 1 through 10 
circuits. Shaft lengths shown are for maximum 
number of rings (circuits) . 

Call us toll-free at 800-336-5917 (In Virginia, call 703-953-4751) for more information. 
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MINIATURE SLIP RING CAPSULES 

These smallest of all slip ring assem
blies are widely used in the pitch, roll 
and yaw axes of inertial navigation sys
tems where there can be no sacrifice in 
reliability to achieve packaging density. 

Very tight pitch controls are maintained 
on individual ring locations with center
to-center spacings as small as 0.015 
inch between adjacent rings. 

CURRENT RATING 

NUMBER OF PART PER 
CIRCUITS NUMBER CKT TOTAL LENGTH DIAMETER 

16 267 1.2A 10A .912 .375 
20 1.2A 14A 1.932 .375 
24 1.2A 17A 1.152 .375 
28 1.2A 20A 1.272 .375 
32 1.2A 23A 1.392 .375 
36 1.2A 25A 1.512 .375 
20 264 1.4A 17A 1.035 .500 
40 1.4A 33A 1.635 .500 
60 1.4A 49A 2.235 .500 
7 2492 .4A 2A .61 .375 

12 2274 1.2A 12A .728 .373 
15 2493 .36A 4A .660 .375 
16 2075 1.3A 13A .882 .372 
17 1804 1.2A 16A 1.375 .350 
30 2245 .7A 20A .979 .380 
32 1444 1.2A 29A 1.468 .375 
36 2754 1.2A 31A 1.173 .498 
40 3069 1.4A 37A 1.30 .682 
45 2759 1.1A 36A 1.05 .593 
50 2044 .95A 36A 1.025 .593 
50 1937 1.4A 45A 1.470 .683 
54 1956 1.2A 38A 1.403 .560 

80 2210 1.4A 69A 2.00 .658 
95 4175 1.6A 77A 3.09 .880 

THE FOLLOWING MINIATURE SLIP RINGS HAVE A BORE: 

CURRENT RATING 

NUMBER OF PART PER 
CIRCUITS NUMBER CKT TOTAL LENGTH DIAMETER BORE 

8 2395 1.6 7A .70 1.75 0.75 
30 4198 2.6A 36A 2.785 3.081 1.50 
32 2335 4A 57A 3.39 4.10 2.30 
12 2472 4A 22A 3.440 4.10 2.30 
51 2837 4A 90A 4.50 4.10 2.30 

3500 

Slip Ring Products 
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Call us toll-free at 800-336-5917 (In Virginia, call 703-953-4751) for more information. 
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HIGH SPEED SLIP RINGS 

For successful· slip ring operations 
above several thousand RPM, in
creased structural demands and fric
tional heating at the sliding contact sur
face are two concerns that must be 

NUMBER OF PART 
CIRCUITS NUMBER LENGTH DIAMETER 

15 2645 3.75 14.01 

19 2275 9.84 9.05 

28 3042 1.635 .685 

28 3762 1.67 1.0 

35 3757 2.53 1.60 

40 1823 4.08 1.75 

64 4160 5.0 3.5 

100 3057 6.40 1.5 

200 4064 10.0 2.25 

300 4075 11.75 2.28 

addressed. Applications for high speed 
slip rings include aircraft turbine test
ing, stressometer feedback in rolling 
mills, and gasoline or diesel engine 
testing. 

BORE BRUSH NOTES 

12.593 Composite Separate 

7.48 Composite Separate 
Ring & 
Brush Block 

N/A Gold Liquid Cooled 

N/A Gold Gas Cooled 
Multifilament 

N/A Gold Gas Cooled 
Multifilament 

N/A Composite 

1.5 Gold 
Multifilament 

N/A Gold Liquid Cooled 

N/A Gold Liquid Cooled 

N/A Gold Liquid Cooled 

VACUUM AND SPACE CAPSULES 

The use of slip rings in a hard vacuum envi
ronment focuses special attention on the 
area of outgassing organics that could inter
fere with other components in the system 
and in the area of lubrication for long term 

NUMBER OF PART 
LENGTH DIAMETER CIRCUITS NUMBER 

24-84 2832 
7.167-

2.44 11.650 

25 3881 1.376 5.832 

31 3304 6.663 2.125 

34 2857 1.94 6.95 

70 3192 4.61 1.46 

170 4238 18.00 6.00 

operation. Our contact material recommen
dations are based on a two year continuous 
life test program that we conducted in a 10.7 

torr environment and have been proven in 
numerous space flights. 

BORE BRUSH NOTES 

N/A Composite Cylindrical 
4 per ring Separate 

1.24 Composite 
2 sided 
pancake 

N/A Gold Cylindrical 
Monofilament Separate 

Gold 
2 Sided 

2.68 Pancake 
4 per ring Separate 

N/A Gold Concentric 
Multifilament Capsule 

Capsule, 
N/A Gold Lubrication 

Reservoir 

3500 
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Call us toll-free at 800.336.5917 (In Virginia, call 703-953-4751) for more information. 
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The Poly-Twist is a reliable slip ring few of our many twist-cap designs. 
substitute for limited rotation applica- Although the majority of applications for 
tions. Sometimes called a twist-cap, the thousands of units supplied to date 
this device provides a self-contained, have required miniature twist-cap 
no-sliding contact rotary interface using assemblies, some very large designs 
flexible circuit tapes. Typical dimen- have also been provided. 
sions and data are tabulated below for a 

NUMBER OF CIRCUITS PART NUMBER ROTATION CURRENT CAPACITY LENGTH DIAMETER 

14 2728 +/-55 14 @ 12A 2.90 1.75 
24 2938 +/-100 1 @ .2A 2.50 .75 

4 @ 1.2A 
19 @ .8A 

24 3182 +/-45 4 @ 1.4A 1.10 .31 
20 @ .5A 

24 3197 +/-45 24 @ 1A 1.07 .75 
38 2937 +/-90 4 @ 3.0A 2.00 5.75 

34 @ 1.0A 
45 2911 +/-45 2 @ 1.0A 1.75 1.20 

4 @ 3.0A 
4 @ 2.2A 

35 @ .6A 
46 2729 +/-55 4 @ 2.0A 2.90 1.75 

42 @ 1.0A 
50 2904 +/-90 2 @ 2.3A 1.63 1.00 

2 @ 2.5A 
4 @ 4.5A 
6 @ 1.0A 

36 @ 7.0A 
51 3196 +/-45 51 @ 1.0A 1.12 .87 
60 2613 +/-75 12 @ 3.8A 1.69 1.00 

48 @ 1.2A 
60 2644 +/-300 12 @ 0.9A 1.56 0.68 

48 @ 0.2A 
63 3004 + /-100 3 @ 3.5A 2.77 1.50 

6 @ 4.5A 
12@1.7A 
42 @ 1.2A 

68 2783 +/-30 68 @ 1.7A 2.00 .69 
80 2661 +/-210 24 @ 3.0A 2.25 2.50 

56 @ 1.0A 
80 3195 +/-70 80 @ .6A .635 2.40 
84 3003 + /-100 1 @ 3.4A 2.27 1.50 

14 @ 1.5A 
69 @ .8A 

88 3719 +/-145 3@ 5A 3.50 1.37 
7@2A 

78 @ 1A 
98 2805 +/-30 12 @ 4.0A 2.50 .99 

86 @ 1.0A 
110 3165 +/-200 22 @ 2.7A 1.90 2.50 

88 @ 1.73A 
110 2804 +/-60 20 @ 4.0A 1.35 1.80 

90 @ 1.0A 
111 3053 +/-110 4 @ 5.8A 3.00 1.40 

4 @ 4.1A 
4 @ 2.1A 

28 @ 1.4A 
71 @ .8A 

172 4134 +/-90 16 @ 5A 5.58 2.25 
156 @ 2A 

176 3002 +/-35 12 @ 3.2A 3.10 2.38 
27 @ 2.6A 

192 3428 + /- 210 12 @ 3.0A 3.37 3.69 
17 @ 2.5A 

163 @ 1.0A 
220 3842 +/-75 170 @ 1.5A 4.30 1.80 

50@5A 
PolyTwist@ is a registered trademark of Litton Poly· 

1920 4148 +/-90 1920 @ 3A 5.00 31.80 Scientific. 

Call us toll-free at 800.336-5917"(ln Virginia, call 703.953.4751) for more information. 
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HELICOPTER SLIP RINGS 

Slip rings that power de-icing and blade 
folding systems must transfer high cur
rent levels to blade systems rotating at 
high speeds. They must also withstand 
vibration levels and environmental haz-

ROTATIONAL PART NUMBER 
SPEED 

DIMENSIONS 

1209 264 RPM 0.0. 3.999 
Bore 3.000 

Length 12.190 

2876 258 RPM 0.0. 3.200 
Length 6.500 

3018 1500 RPM 0.0. 10.190 
Bore 6.130 

Length 4.462 

3091 lS00 RPM 0.0. 9.2S0 
Bore 7.000 

Length 1.6S0 

3741 432 RPM 0.0. 3.1S0 
Length 21.000 

3742 1657 RPM 0.0. S.OOO 
Bore 2.20 

Length 5.182 

4101 258 RPM 0.0. 4.190 
Length 11.800 

4103 397 RPM 0.0. 3.250 
Length 20.500 

4106 210 RPM 0.0. 5.510 
Length 22.676 

4239 210 RPM 0.0. 5.510 
Length 16.410 

ards typical of helicopter operation. The 
latest de-icing applications include both 
main and tail rotor slip rings, with main 
rotor current levels to 60 amperes and 
tail rotor speeds to 1,500 RPMs. 

POWER 

NUMBER CURRENT VOLTAGE NUMBER 
GAUGE 

OFCKTS RATING RATING OFCKTS OR 
TYPE 

8 50A 200V N/A N/A 
500V 
(Peak) 

3 60A 200VAC 3 28VOC 
400Hz SA 

3 20A 1800V N/A N/A 
(Peak) 

2 16AWG 1500V N/A N/A 

N/A N/A N/A lS0 SOVOC,lA 
24AWG 

N/A N/A N/A 50 24AWG 

3 60A 200V 3A 
3 25A 400Hz 12 28V 

4 60A 220V 8 20r6A 
58 lA 

14 130A 270VDC 32 24AWG 
22 lOA 200V 

1 Bonding 400Hz 
Ring 

22 lOA 200V 32 24AWG 
1 Bonding 400Hz 

Ring 

3500 
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SIGNAL 

INTENDED MAX 
SIGNAL 

APPLICATION WEIGHT (LB) 

N/A Sea Knight 

Main Rotor Oe-
Ice SRA for U.S. 
Army Blackhawk 

N/A Tail Rotor De-Ice 
for Seahawk/ 
BlaCkhawk 

NfA Tail Rotor 2.40 
De-Ice 
AH64 
Apache 

Main Rotor 
A 129 Helicopter 

Tail Rotor 

Pulses to Main Rotor 10.5 
controll De-Ice and 
monitor Blade Fold 
rotor head for Seahawk 
loads 

Resolver V-22 23 
Osprey 

Signal & EH-l01; 39.5 
health De-Ice & 
monitoring Blade Folding 
Resolver ckts 

Resolver Same as 19.0 
4106w/o 
De-Ice ckts 

Call us toll-free at 800-336-5917 (In Virginia, call 703-953-4751) for more information. 
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VEHICULAR SLIP RINGS 

Electrical and hydraulic slip rings are 
used in vehicles such as tanks, retriev
ers, mobile missile launchers, and 
armored personnel carriers. A typical 

POWER 
CONT. 

NUMBER OF CURRENT 
PART NUMBER CIRCUITS RATING 

2985 1 150A 
1 150A 

2993 1 150A 
1 150A 

2869 

2772 2 300A 
1 600A 
1 75A 

2676 1 150A 
1 150A 

2918 4 200A 

3489 1 150A 
1 150A 

3733 2 200A 
4231 13 2 @ 15A 

2 @ 10A 
2@5A 
6 @ 3A 
1 @ 10A 

MOTORS, DRIVES, & ROTATING EQUIPMENT 

armored vehicle might contain slip 
rings in the turrett, the commander sta
tion, and the periscope. 

VOLTAGE NUMBER OF GAUGE OR 
RATING CIRCUITS TYPE 

150V Peak 12 Control 
Ground 

150V 24 Control 
Ground 

160 20AWG 

28VDC 40 Signall 
low 
power 

Ground 14 3A 

28VDC 2 Twin AX 
55 22AWG 

Ground 80 

24VDC 42 20AWG 
150V Peak 34 Control 
Ground 1 RG 179 

SIGNAL 

3500 
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INTENDED 
SIGNAL SPECIAL FEATURES 

5A,150V 

5A,150V 

28VDC 4 hydraulic at 200 PSI, 
7.5A 2 GPM; 1 pneumatic at 

6PSI 
28VDC 1 pneumatic at 1200 
7.5A PSI,600CFM 

1 hydraulic at 200 PSI, 
1 hydraulic at 50 PSI, 
1 pneumatic at 2 PSI 

6MHz 1 hydraulic at 2000 PSI, 
4A,28VDC 34 GPM; 1 hydraulic at 

100 PSI, 34 GPM; 
1 pneumatic at 6 PSI, 
15CFM 

5A 

3A,28VDC CBR Air Channel 
2A,150V 6.5 Inch Bore 
10MHz 

Call us toll-free at 800-336-5917 (In Virgihia, call 703-953-4751) for more information. 
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PEDESTAL SLIP RINGS 

Typically found in radar, missile and 
gun fire control systems, Pedestal Slip 
Rings contain varying combinations of 

NUMBER OF 
POWER 

NUMBER OF PART CIRCUITSI 
CIRCUITS NUMBER CURRENTS LENGTH 

65 2912 12 @ 10A 21.0 
72 2672 6 @ 150A 33.3 

218 2686 16 @ 10A 17.8 

259 2258 9 @ 160A 60.0 
5 @ 10-30A 

18 4062 0 3.9 
19 2608 3 @ 550A 8.3 

2 @ 110A 

37 2945 0 5.9 
57 4120 13 @ 22A 17.2 
78 4189 6 @ 10A 11.0 

103 3474 18 @ 3A 14.6 
127 2480. 17 @ 60A 25.5 
150 2446 3 @ 50A 29.0 

6@ 20A 

153 2607 1, ' 50A 50.0 
4 20A 

176 2284 10 @ 100A 33.0 
95 @ 10-20A 

252 2125 4 @ 100A 37.5 
3 @ 60A 

logic, control, and high frequency ana
log signal and power circuits. 

DIAMETER BORE SPECIAL FEATURES 

7.3 None 3-35 MHz channels 
12.0 None Rugged & Sealed 

410MHz channels 

3.6 None Very high circuit 
density 

12.0 None 12-60 MHz Channels 

5.5 3.2 Integral Resolver 
20.8 1.0 

7.1 2.7 
11.4 4.5 
7.9 3.0 Unlubricated 

contact technology 

7.4 3.5 4-1 GHz ckts. 
15.3 9.7 Lightweight (88 Ibs) 
16.0 8.0 Sealed for shipboard 

use 
8.0 1.3 Meets MIL-STD-901 

Hammer Drop 

12.8 6.0 12-6 MHz Channels 

21.5 10.0 3-30 MHz Channels 

3500 

Slip Ring Products 
1213 North Main Street 
Blacksburg, Virginia 
24060-3100 

703-953-4751, FAX 703-953-1841 
TWX 710-875-3694 
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INDUSTRIAL SLIP RINGS 

NUMBER OF CONTINUOUS 
CIRCUITS PART NUMBER CURRENT LENGTH DIAMETER NOTES 

6 4023 2A .76 .870 Suitable 
12 1.24 forCCTV; 
18 1.72 Units can 
24 2.20 be shipped 

from stock 
1-12 4183 2A 1.58 1.36 0.985 inch 

through 
bore 

2 3773 5A 1.50 1.00 Watertight 
10 4221 .5A .78 .37 #10 circuit 

is a switch 
circuit 

12 4102 .5A BB 1.05 .982 Slip ring 
SR 1.67 .46 and brush 

block set 

Slip ring bore 
.196 inch 

14 3141 1 ground-150A 9.28 11.25 Sealed, 
1-150A rugged 

12-7.5 construction 
16 4019 1A 2.35 1.00 Fiber brush 

capsule. 
3000 RPM 

No more than 20% of all rings should be loaded with rated current simultaneously. 

SPECIAL SLIP RINGS 

Cable Reel Slip Rings 
Cable reel slip rings can be found in a 

wide range of military and industrial 
applications including marine/seismic 
exploration, underwater towed vehi
cles, remote tele-operated vehicles, 
construction cranes, and buoyant sub
marine antennas. These slip rings are 
designed for a particularly rugged envi
ronment while also providing field 
accessability of the brush block assem
blies if repairs are necessary. With 
access plates in place, sealed bear
ings, and integral gasketed connec
tors, the internal portion of the unit is 
well protected from environmental 
conditions. 

Mooring Slip Rings 
Deep water drilling requires a slip 

ring to allow complete freedom to 
weathervane for floating power genera
tion stations (SALM type installations). 
Experience to date in mooring applica
tions include currents to 600 amps, volt
ages to 35,000 volts (transmission of 
36 megawatts of power) in sizes to 8 feet 
in diameter by 10 feet in length. 

Medical Electronics 
Slip Rings 

Slip rings are used in various scanner 
applications, particularly for computed 
axial tomography (CAT Scanners) 
which require the need to scan at faster 
speeds, unencumbered by mechanical 
stops. These units provide a large 
through bore for mounting as an inte
gral part of the gantry. 

Voltages to 200,000 volts are handled 
safely with careful attention to gradi
ents, internal surface contours, mate
rial selection and debris management. 

Our slip rings require minimum iner
tia for spin-up and braking consistent 
with structural and electrical safety. 

Slip rings for medical scanners are 
built on a history of reliable low main
tenance applications, with reliability 
levels exceeding a million circuit hours 
being demonstrated. 

Our CT slip ring capsules are typi
cally sealed with static seals and redun
dant dynamic lip seals at all rotary 
interfaces. A slip ring with separate 
mating brush blocks is available in a low 
cost design for low voltage CT scanners 
where the X-ray voltage is stepped up 
on the rotating gantry. 
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Many industrial applications such as 
continuous-panning CCTV cameras, 
automated machinery and robotic end
effectors can benefit from the continu
ous, unrestrained, rotational freedom of 
a slip ring. Our 4023 Industrial Slip 
Rings offer the reliability of precious 
metal contacts at an affordable price. 
This is made possible by standardizing 
on four basic models (6, 12, 18, and 24 
rings), which are mass produced for vol
ume pricing. 

Slip Ring Applications 
Are Only Limited by 
Your Imagination 

These are just a few of the unique 
applications of slip ring technology. 
When you need to pass power and/or 
data through a rotating interface-turn 
to Litton. 

Many of the designs and manufacturing processes 
are proprietary and are covered under one or more 
U.S. or European patents. 

Call us toll-free at 800-336-5917 (In Virginia, call 703-953-4751) for more information. 
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CUSTOMER SPECIFICATION FORM 

Date ___________ Engineer _______________ Customer Part No ____ _ 

Customer Name __________________________ Phone Number _____ _ 

Address _________________________________________________ _ 

CAPSULED SEPARATE SLIP RING D SEPARATE BRUSH BLOCK D POLY-TWIST D (for + /-__ Degrees) 

Application _______________ --'-_________________________ _ 

Number of Rings __________ (Detail circuit functions below) 

Size: Available length Diameter _________ _ Bore ________ _ 

Wear (life): Hours (or yrs) ____________ _ @ Duty Cycle ___________ _ 

Environment: Temperature: Operating Range ____ oC, Pressure: Normal ___ _ Minimum __ _ 

Vibration: ________ g's @-------- Hz Shock ________ g's 

Sealing: None ____ _ Dust ___ _ Water Spray ___ _ Submersion ____ _ 

Rotational Speed: Normal __________________ Maximum _______________ _ 

CIRCUIT DATA 

Circuit No. Current (amps) Working Digital Risetime Crosstalk 
Function Rings Normal Max Volts or Freq. (Hz) Isolation (dB) 

Torque, max starting _______________ gm-cm Weight-max _____________ _ 

Lead Length: Rotor end Stator _______________ _ 

Connectors: Rotor end ________________ _ Stator _______________ _ 

Additional Requirements: (Integral Potentiometer, Resolver, Switch, Hydraulics, Pneumatics, Optical Channel, etc.) 

Please provide sketch of available mounting space if possible_ 

Call us toll-free at 800-336-5917 (In Virginia, call 703-953-4751) for more information. 

8-1276 For manufacturers' sales offices, see yellow pages EEM1989 
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R8-760 

Mabuchi Subfractional-HP motors. 
Small. Ught. Reliable. Efficient. 

We're the world's largest manufacturer of Better than ever Please request or fill out a questionnaire 
subfractional-HP motors - producing over • and/or indicate your desired performance: 
3 million per day! Shown here is merely a small sampling of we'll suggest the motors most suited to your needs. 
the extensive spectrum of our standard motors with average Power turves and 3-view drawings with production tolerances 
performance characteristics at indicated voltage. 50 available upon request. Mabuchi 5ubfractional-HP motors are 
comprehensive is our range of standard models, it's a virtual lIsed for such machine worlds as audio/video equipment, home 
certainty there's one or more to fit your needs perfectly - appliances, personal care, cameras, peripherals, office/medical 
that's cost-effectiveness! equipment, automotives, garden tools, hand tools, etc. 

@ maBUCHI mOTOR 
THE BIGGEST NAME IN SUBFRACTIONAL-HP MOTORS 

SINCE 1954 . 

Call or write MABUCHI MOTOR AMERICA CORP., 475 Park Avenue South, New York, NY 10016 
Dept E!;M69 • 212/686-3622 • FAX: 212/532-4263. 

EEM1989 For manufaCturers' sales offices, see yellow pages 8·1277 
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For most D.C. motor 
manufacturers, ASAP delivery 
actually means several weeks. 

But when maxon DC motors 
says ASAp, we truly mean it. 

Because we maintain an ex
tensive stock program. So if you 
choose any motor from our 
Stock Program Catalog, you'll 
get a prototype in just days. 

Besides a broad selection of 
ferrite, AlNiCo, and 
rare earth D.C. motors, 
our ASAP delivery 
applies to virtually 

any matching 
configuration of our modular 
motors, gear boxes, DC tachs, 
and encoders. 

All of which demonstrates an 
important difference about 
maxon: We understand how 
important your design schedule 
is. So, unlike other manufac
turers, we don't make you work 
around ours. 

That's why you should send 
for our Stock Program Catalog. 
You'll find when it comes to 

ASAP delivery of D.C. 
motor prototypes, 
we're as good as 
our word. 

Maxon Precision Motors, 838 Mitten, Burlingame, CA 94010, (415) 697-9614 

For manufacturers' sales offices, see yellow pages 

3500 

EEM 1989 
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BRUSHLESS SERVO MOTORS & CONTROLLERS 
LEADERS IN HIGH PERFORMANCE AND PRECISION MOTION CONTROL 

Complete Velocity and Positioning Servo Systems. Interface with User Host Computers and Controllers. 

New! ... and only from MFM Technology. 
Brushless NEMA 23 and 34 frame size servo motors 
replace stepper and DC brush motors. Advantages 
ofthese MFM brushless servo motors: 

* smooth at all speeds - no cogging! 
* instantaneous linear acceleration 
* full torque to 6,000 rpm 
* no resonance effects 
* cool operation 

Using samarium-cobalt magnets, MFM brushless DC 
motors are available in 10 frame sizes from 1.25 inch 
through 10.0 inch diameter with peak torque ratings 
from 13.5 oz-in. to 4500 lb-in. 

Modular motor 
components are 
matched to provide 
optimum 
performance using 
many standard rotor 
configurations. 

No cogging! 

Unhoused motors are supplied as kits for better 
performance and cost savings for direct mounting 
onto the driven shaft. Eliminate performance
reducing effects of conventional couplings, belts, or 
pulleys. Choice of Hall sensor, optical encoder, or 
resolver commutation. No cogging! 

a 

Servo Master is a complete brushless servo system 
consisting of a programmable motion controller, 
power supply, brushless servo amplifiers, and 

brush less OC 
motors with shaft 
encoder feedback. 

This system provides 
closed loop control of 
up to three axes, and 
makes possible 
micro positioning of 
mechanical stages, 
combined with high 
speeds. 

Model BOC 2000 is a four quadrant sine-wave PWM 
brushless motor drive. Output bus rating is 160 Volt 
at 8.0 Amp. Velocity or current loop control accepts a 

±1O volt analog command signal. 
Resolver-to-digital conversion 
provides electronic commutation, 
absolute shaft position, and velocity 
control. 

Emulated channel A, B and index 
encoder output is provided for use 
with a motion controller. Other 
models offer power ratings to 
match a broad range of motor speed 
and torque requirements. 

Precision air or ball-bearing spindles with 
embedded brushless DC motors are available with 
micro-inch shaft run-out tolerances. 
Model BDC 0550 linear sine-wave drive offers 
programmable acceleration/deceleration, virtually 

no EMIIRFI, closed 
loop servo control 
and IEEE-488 or 
RS-232C digital 
interface. 
Speed accuracy> 
.001 % with smooth 
speed from less than 
1 rpm to more than 
15,000 rpm. 

Call today for catalog and technical specifications 

MFM TECHNOLOGY, INC. 
An Affiliate of UNITHODE Corporation 

200 Thirteenth Avenue, Ronkonkoma, N.Y. 11779 
Phone: (516) 467-5151 • Fax: (516) 467-5176 • Telex: 221·500 ASAS 

EEM 1989 For mll-nufaclurers' sales offices, see yellow pages 8·1279 
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Micro Mo' 

SERIES 

1016 

1212 

1219 

1319 

1331 

1516 

1524 

1616 

1624 

2017 

2025 

2225 

2230 

2233 

2338 

2842 

3540 

3557 

3557 ... CS 

3557...CR 

2020 

2034 

MINIATURE ELECTRIC DRIVE SYSTEMS AND ROTARY 
POWER TRANSMISSION COMPONENTS UP TO 1 H.P. 

• Originators of Skew-Wound Coreless Micromotors . 
• Patented and Licensed the World Over. 

CASE DIAMETER OVERALL LENGTH 
(mm) (in) (mm) (in) 

10 (.39) 16 (.63) 0.45 .07 
FITS GEARHEAD SERIES 1011, & 12/3 

12 (.47) 12.2 (.48) 0.1 .01 
FITS GEARHEAD SERIES 12/3, & 10/1 

12 (.47) 18.7 
FITS GEARHEAD SERIES 12/3, & 10/1 

(.74) 0.45 .11 

13 (.51) 19 (.75) 0.9 .17 
FITS GEARHEAD SERIES 15/1, 15/2, 15/3, 15/5, & 16A 

13 (.51) 31.2 (1.23) 2.0 .36 
FITS GEARHEAD SERIES 15/5 

15 (.59) 15.8 (.62) 
FITS GEARHEAD SERIES 15/1, 15/2, 15/3, 15/5, & 16A 

0.3 .07 

15 (.59) 23.8 (.94) 
FITS GEARHEAD SERIES 1511, 15/2, 15/3, 15/5, & 16A 

0.6 .14 

16 (.63) 15.8 (.62) 
FITS GEARHEAD SERIES 16/1, 16/2, 16/3, 16/5, 16A 

0.45 .11 

16 (.63) 23.8 (.94) 
FITS GEARHEAD SERIES 16/1, 16/2, 16/3, 16/5, & 16A 

0.9 .21 

20 (.79) 17.2 (.68) 0.45 .11 

20 (.79) 24.8 (.98) 0.9 .21 

22 (.87) 24.8 (.98) 1.0 .28 
FITS GEARHEAD SERIES 22/2, 22B, 23/1, & 34PG 

22 (.87) 30.0 (1.18) 2.0 .36 
FITS GEARHEAD SERIES 22/2, 22B, 23/1, & 34PG 

22 (.87) 32.8 (1.29) 2.0 .43 
FITS GEARHEAD SERIES 22/2, 22B, 23/1, & 34PG 

23 (.91) 37.6 
FITS GEARHEAD SERIES 34PG, & 23/1 

(1.48) 3.5 .85 

28 (1.10) 42.0 (1.65) 6.0 2.80 
FITS GEARHEAD SERIES 23/1, 34PG, 38/1, & 38/2 

35 (1.38) 40.0 (1.57) 10.0 3.55 
FITS GEARHEAD SERIES 34PG, 38/1, & 38/2 

35 (1.38) 57.0 (2.24) 15.0 6.38 
FITS GEARHEAD SERIES 34PG, 38/1, & 38/2 

35 (1.38) 57.0 (2.24) 20.0 7.09 
FITS GEARHEAD SERIES 34PG, 38/1, & 38/2 

35 (1.38) 57.0 (2.24) 25.0 8.50 
FITS GEARHEAD SERIES 34PG, 3811, & 38/2 

20 (.79) 20.0 (.79) 0.4 .21 to 1.42 

20 (.79) 33.3 (1.31) 0.8 .43 to 1.42 

• Ask about our "Guaranteed Stock Program" with expedited sample delivery . 
• Ship·from·Stock Program available for OEM Blanket Orders. 

13,000 

15,000 

12,000 

12,000 

12,000 

12,000 

12,000 

12,000 

12,000 

12,000 

8,000 

8,000 

8,000 

8,000 

8,000 

5,000 

5,000 

5,000 

5,000 

5,000 

200 to 3,000 

500 to 2,000 

Micro Mo ELECTRONICS INC. 
742· 2nd Avenue South 1 SI. Petersburg, Florida 33701 1 Phone: 813/822·25291 Telex: 807·9821 Fax: 813/821·6220 

For full catalog & latest data sheets, call (813) 822-2529 

3500 

For manufacturers' sales offices, see yellow pages EEM1989 
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Micro Mo' 
MINIATURE ELECTRIC DRIVE SYSTEMS AND ROTARY 
POWER TRANSMISSION COMPONENTS UP TO 1 H.P. 

ALSO AVAILABLE: 
• Tacho-Generators • Control Systems • Precision Gearheads 
• Optical Encoders • Shaft Couplings • Motor-Tachometers 

CONT. 
MAX. POWER MAX. CONT. RECOMMENDED 

CASE DIAMETER OVERALL LENGTH OUTPUT TORQUE MAX SPEED 
STYLE SERIES (mm) (in) (mm) (in) (W) (oz-in) (RPM) -- GNM 2130 34 (1.34) 94 (3.70) 8.0 1.81 6,000 

FITS GEARHEAD SERIES G4, G4A, & G5 -- GNM 2145 34 (1.34) 110 (4.33) 12.0 2.70 6,000 
FITS GEARHEAD SERIES G1.1, G4, G4A, & G5 -- GNM 2636 45 (1.77) 98 (3.86) 22.0 13.14 4,000 
FITS GEARHEAD SERIES G1.2 & G12.1 -- GNM 2670 45 (1.77) 142 (5.59) 40.0 21.72 4,000 
FITS GEARHEAD SERIES G13.1 ... GNM 3125 55 (2.17) 126.5 (4.98) 30.0 15.07 4,000 
FITS GEARHEAD SERIES G24 ... GNM 3150 55 (2.17) 126.5 (4.98) 55.0 27.65 4,000 
FITS GEARHEAD SERIES G2.6 ... GNM 3175 55 (2.17) 126.5 (4.98) 75.0 37.74 4,000 
FITS GEARHEAD SERIES G11.1 -- GNM 4125 70 (2.76) 118 (4.65) 45.0 32.71 3,000 
FITS GEARHEAD SERIES G8N .. GNM 4150 70 (2.76) 143 (5.63) 75.0 52.67 3,000 
FITS GEARHEAD SERIES G11.2 -- GNM 4175 70 (2.76) 168 (6.61) 100 79.01 3,000 .. GNM 5440 83 (3.27) 166.5 (6.56) 125 79.37 3,000 
FITS GEARHEAD SERIES G3.1 & G6.1 .. GNM 5480 83 (3.27) 206.5 (8.13) 210 149.53 3,000 
FITS GEARHEAD SERIES G6.1, G40.1, GC10, & GC20 .. GNM 6250 100 (3.94) 193 (7.60) 250 133.00 3,000 .. GNM 62100 100 (3.94) 243 (9.57) 450 225.00 3,000 

~ 
FITS GEARHEAD SERIES G40.1, GC10, GC20, & GC30 

GNM 7045 120 (4.72) 202 (7.95) 175 177.87 3,000 .. GNM 7085 120 (4.72) 256 (10.08) 300 295.16 3,000 

~ GNM 70130 120 (4.72) 313 (12.32) 430 414.88 3,000 
FITS GEARHEAD SERIES G50.1, GC10, GC20, & GC30 

• Available with Integral Brakes, AC/DC Tachs, and optical & Magnetic Encoders. 
• High VOltage Versions Available Upon Request (to 180 VDC). 
• Single Piece Prototypes Available. 
• Complete Applications Liaison - Prototype Through Production. 

Micra Ma ELECTRONICS INC. 
742 Second Avenue S. 1 St. Petersburg, Florida 33701 I Phone: 813/822-2529 1 Telex: 807-982 1 Fax: 813/821-6220 

For full catalog & latest data sheets, call (813) 822-2529 

EEM1989 For manufacturers' Sales offices, see yellow pages 
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MOTORS, DRIVES, & ROTATING EQUIPMENT 

Micro 
MINIATURE ELECTRIC DRIVE SYSTEMS AND ROTARY 
POWER TRANSMISSION COMPONENTS UP TO 1 H.P. 

• Diameters from 10 mm - 120 mm (0.39 - 4.72 in.) 
• Continuous Output Torque to 97 fhlb. 

RATIOS MAX. CO NT. 
SERIES OUTSIDE DIAMETER SHAFT DIAMETER FROM TO TORQUE 

(mm) (in) (mm) (in) (oz·in) 

1011 10 (.394) 2 (.079) 4:1·1024:1 ::s 14.00 
FITS MOTOR SERIES 1016, 1212, & 1219 

12/3 12 (.472) 2 (.079) 9.17:1 • 154.368:1 ::s 5.6 
FITS MOTOR SERIES 1212, 1219, & 1016 

15/1 & 16/1 17 (.669) 2 (.079) 11.8:1 ·5752:1 ::s 2.8 
FITS MOTOR SERIES 1516, 1616, 1524, & 1624 

15/2 16 (.630) 2 (.079) 3.45:1 . 235,067:1 ::s 4.3 
FITS MOTOR SERIES 1516, & 1524 

15/3 16 (.630) 2 (.079) 6.3:1 • 235,067:1 ::s 4.3 
FITS MOTOR SERIES 1516, & 1524 

15/5 16 (.630) 3 (.118) 6.3:1 ·235,067:1 ::s 14.2 
FITS MOTOR SERIES 1516, 1524, & 1331 

16A 16 (.630) 2 (.079) 11.8:1 ·5752:1 oS 7.1 
FITS MOTOR SERIES 1319, 1516, 1524, 1616, & 1624 

16/2 17 (.669) 2 (.079) 3.45:1 ·235,067:1 ::s 4.3 
FITS MOTOR SERIES 1616, & 1624 

16/3 17 (.669) 2 (.079) 6.3:1 ·235,067:1 ::s 4.3 
FITS MOTOR SERIES 1616, 1624 

16/5 17 (.669) 3 (.118) 6.3:1 ·235,067:1 ::s 14.2 
FITS MOTOR SERIES 1616, 1624 

22B 24 (.945) 4 (.157) 9:1·2187:1 ::s 14.2 
FITS MOTOR SERIES 2225, 2230, & 2233 

22/2 23.8 (.937) 4 (.157) 3.1:1·983,447:1 ::s 14.2 
FITS MOTOR SERIES 2225, 2230, & 2233 

23/1 23 (.906) 6 (.236) 14:1 • 1526:1 oS 100 
FITS MOTOR SERIES 2233,2338, & 2842 

34PG 34 (1.339) 8 (.315) 12:1 • 54880:1 ::s 710 
FITS MOTOR SERIES 2233, 2338, 3540, & 3557 

3811 & 38/2 38 (1.60) 8 (.315) 14:1 • 1526:1 ::s 1.418 
FITS MOTOR SERIES 3540, 3557, & 2842 

Gl.l 6 (.236) 7.3:1·38:1 oS 92 
FITS MOTOR SERIES GNM 2145 

Gl.2 8 (.315) 7.3:1·38:1 ::s 155.7 
FITS MOTOR SERIES GNM 2636 

G2.6 10 (.394) 4.8;1·36:1 ::s 424.8 
FITS MOTOR SERIES GNM 3150 

• Ask about our "Guaranteed Stock Program" with expedited sample delivery . 
• Ship·from·Stock Program available for OEM Blanket Orders. 

::s 28.3 

::s 14.1 

oS 7.1 

::s 14.2 

::s 14.2 

oS 42.6 

::s 14.2 

::s 14.2 

::s 14.2 

oS 42.6 

oS 56.6 

::s 56.7 

oS 141.6 

::s 710 

oS 2.127 

::s 283.2 

::s 283.2 

oS 1132.8 

Micra Ma ELECTRONICS INC. 
742 Second Avenue S. 1 St. Petersburg, Florida 337011 Phone: 813/822·25291 Telex: 807·9821 Fax: 813/821·6220 

For full catalog & latest data sheets, call (813)822-2529 

3500 

For manufacturers' sales offices, see yellow pages EEM1989 
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MOTORS, DRIVES, & ROTATING EQUIPMENT 

Micro Mo' 
MINIATURE ELECTRIC DRIVE SYSTEMS AND ROTARY 
POWER TRANSMISSION COMPONENTS UP TO 1 H.P 

• FUll-line Stocking Distributors Worldwide 
• Zero Back-Lash Gearing on Selected Models. 

RATIOS MAX. CONT. 
SERIES OUTSIDE DIAMETER SHAFT DIAMETER FROM TO TORQUE 

(mm) (in) (mm) (in) (oz-in) 

G3.1 12 (.472) 5.6:1 - 35:1 :5 877.9 
FITS MOTOR SERIES GNM 5440 

G4 8 (.315) 15:1 - 43740:1 :5 339.8 
FITS MOTOR SERIES GNM 2145, & 2130 

G4A 8 (.315) 60:1 - 9720:1 :5 453.1 
FITS MOTOR SERIES GNM 2130, & 2145 

G5 34 (1.34) 8 (.315) 30:1 - 54880:1 :5 710 
FITS MOTOR SERIES GNM 2130, & 2145 

G6.1 83 (3.27) 20 (.787) 8:1 - 185.7:1 :5 7,080 
FITS MOTOR SERIES GNM 5440, & 5480 

G8N 12 (.472) 15:1 - 405:1 :5 2,832 
FITS MOTOR SERIES GNM 4125 

Gll.l 56 (2.21) 14 (.551) 8.3:1 - 242.9:1 :5 3,115 
FITS MOTOR SERIES GNM 3175 

Gll.2 56 (2.21) 14 (.551) 8.3:1 - 242.9:1 :5 3,115 
FITS MOTOR SERIES GNM 4150 

G12.1 10 (.394) 10:1 - 810:1 :5 708 
FITS MOTOR SERIES GNM 2636 

G13.1 45 (1.77) 12 (.472) 5.5:1 - 220:1 :5 2,195 
FITS MOTOR SERIES GNM 2670 

G24 10 (.394) 15:1 - 540:1 :5 1,416 
FITS MOTOR SERIES GNM 3125 

G40.1 15 (.591) 10:1 - 56:1 :5 3,540 
FITS MOTOR SERIES GNM 5480 

G50.1 20 (.787) 10:1 - 40:1 :5 5,310 
FITS MOTOR SERIES GNM 70130 

GC10 19 (.748) 3.38:1 - 15.17:1 :5 8,780 
FITS MOTOR SERIES GNM 5480 & 70130 

GC20 24 (.940) 19.85:1 - 44.42:1 :5 16,992 
FITS MOTOR SERIES GNM 5480, & 70130 

GC30 28 (1.102) 60.19:1 - 129.50:1 :5 45,314 
FITS MOTOR SERIES GNM 70130 

• Ask about our "Guaranteed Stock Program" with expedited sample delivery . 
• Ship-from-Stock Program available for OEM Blanket Orders. 

:5 1,840.8 

:5 424.8 

:5 566.4 

:5 710 

:5 18,408 

:5 2,832 

:5 4,248 

:5 4,248 

:5 1,133 

:5 2,832 

:5 1,699 

:5 9,912 

:5 14,160 

:5 17,700 

:5 42,480 

:5 94,876 

Micro Mo ELECTRONICS INC. 
742 Second Avenue S. 1 S1. Petersburg, Florida 337011 Phone: 8131822-2529 1 Telex: 807-9821 Fax: 813/821-6220 

For full catalog & latest data sheets, call (813) 822-2529 

EEM 1989 For manufacturers' sales offices, see yellow pages 

3500 

8·1283 



3500 

8·1284 

MOTORS. DRIVES. & ROTATING EQUIPMENT 

PM & WOUND-FIELD MOTORS 

MOTOR TACHOMETERS 

PLANETARY GEARMOTORS 

ELECTRONIC CONTROLS 

111,000 to 3/4 HP 
Military & Commercial 

Fast Engineering Response with 
Immediate Solutions by Phone & FAX 

Custom Prototypes Shipped 
in Three to Four Days 

Call 513 2941041 
FAX 513 294 8336 

2798 CULVER AVENUE, DAYTON, OHIO 45429 

3500 

For manufacturers' sales offices, see yellow pages EEM1989 
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PM MOTORS & MOTOR TACHOMETERS 
1/1 ,000 to 1/4 HP, Standard 
Special to 3/4 HP 

AIRCRAFT· COMPUTER . INDUSTRIAL 
INSTRUMENTATION . MEDICAL 
MILITARY· ROBOTICS 
SERVO DRIVES 

Immediate Solutions 
by Phone and FAX 

At Motor Technology we solve most applications over the phone lines. 

Your call to us goes straight to a competent motor application engineer, 
never to a clerk, correspondent or some other non-technical person. You 
discuss your project with a highly qualified engineer who is experienced 
with motors-motor application problem solving, motor design, and motor 
related hardware. 

For a lot of projects, you won't always know the exact torque or speed 
you need. Or, maybe there's a voltage variation you're not sure how to 
cope with. The odds are 100:1 we've had experience with a similar appli· 
cation. So, basically, all you need to do is explain the conditions and what 
you want the motor to do. We help fill in the blanks, then come up with a 
design that's cost efficient for you. 
If you're ready to talk about a prototype, the same application engineer will 
give you the price and a firm ship date-all in the span of a single phone 
call. (We don't shuffle you to other departments or make you wait days for 
the answers you need.) 
Get an immediate solution by phone or FAX from Motor Technology the 
next time you have an application. And have the prototype on your desk 
within a few days. 

Call 513 2941041 
FAX 513 294 8336 

2798 CULVER AVENUE, DAYTON, OHIO 45429 

3500 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1285 
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PM GEARMOTORS 
1/1,000 to 1/4 HP, Standard 
Special to 3/4 HP 
Ratios (planetary) from 3.81 to greater than 20,000:1. 
Output shaft concentric and in line. 

Custom Prototypes 
in Three to Four Days 

Motor Technology is a quick response company. 
We custom engineer while you're on the phone, then follow-up with your 
prototype 3-4 days later. A distributor might be able to deliver as fast, but 
he couldn't match Motor Technology's factory engineering assistance. And 
our solution comes to you with two important guarantees: 
1 We guarantee performance-the torque you need, over the speed 
range required, at the voltage selected. The motor, motor tachometer or 
gearmotor will do exactly what we say, or you don't pay for it. 
2 We guarantee the prototype to be production feasible. That's assurance 
you aren't likely to get with a "kludge" assembled by a distributor techni· 
ciano 
Motor Technology is the quick response company that starts you off with 
a prototype that's engineered to be right for your breadboard and cost effi· 
cient in production. 
To find out more about us, write or call for our extensive catalog. Or, just 
phone and/or FAX the problem to us. 

The Motor Technology Catalog 

Wide range of standards, with complete perform· 
ance and specification data. Includes short course 
on how to predict performance when torque, speed 
or voltage conditions vary. Shipped UPS, same day. 

Call 513 2941041 
FAX 513 294 8336 

2798 CULVER AVENUE, DAYTON, OHIO 45429 

AIRCRAFT' COMPUTER' INDUSTRIAL 
INSTRUMENTATION . MEDICAL 

MILITARY· ROBOTICS 
SERVO DRIVES 

3500 
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Your FAX response looks something like this ... 

Call 513 294 1 041 
FAX 513 294 8336 

2798 CULVER AVENUE, DAYTON, OHIO 45429 

A formal proposal follows 
within 24 hours. 

EEM 1989 For manufacturers' sales offices, see yellow pages 
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PRECISION STEPPINGI 
SPINDLE MOTORS 
Whether design requirements require an existing motor or a custom design, NMB 
Technologies will fit your exact specifications. Vertically integrated processes assure 
quality and dependability. Parts and subassemblies are manufactured in·house on 
automated production lines. Motors from NMB Technologies offer higher torque, 
lower inertia, greater accuracy and cooler operation at very competitive prices. 

1l.1l11l�l�l�l�l�l�l!lllltlllllt�l�l!�l�lJtlIt.tlItItlIt_tlIttllt�l�lll�l�l�l�l�l�l�l�l�l�l�l�l_1!! .. w ____ _ 

ASTROSYN HYBRID TYPE 
(Laminated Construction) 
Typical Motor and Performance Specs 

ASTROSYN PM TYPE 
(Press Construction) 
Typical Motor and Performance Specs 

ACCUSTEP PM SERIES 
STEPPING MOTORS 

BRUSH LESS DC SPINDLE MOTORS 

'Loaded with 1 disk "Loaded with 3 disks 
tLoaded with 4 disks ttLoaded with optical disk 

8·1288 For manufacturers' sales offices. see yellow pages EEM 1989 
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FEATURES AND BENEFITS 1 ", 1 ~ /, l' II NMB TECHNOLOGIES 
... " ... \. ... ~ INCORPORATED 

ASTROSYN STEPPING MOTORS 
HYBRID AND PERMANENT MAGNETIC MODELS 
• Quiet, reliable performance, long life 
• Wide range of laminated and press construction 

models - standard or custom designs 

ACCUSTEP PM SERIES MOTORS 
• Up to 15% more torque than comparably sized units 
• As much as 20% lower operating temperature 

Model No. 121 
Per Winding Hold. Torque 

VDC Amps Ohms g·cm 
1.80 Step Angle (Cont'd) 
17PM·M002 4 12.0 0.15 38.00 500 
17PM-M012 4 6.0 0.67 9.00 900 
23LM·C004 4 6.0 1.2 5.00 5000 
23LM-C108 4 5.4 1.5 3.60 6000 
23LM-C202 4 4.0 1.1 3.50 2500 
23LM-C302 4 1.3 3.9 0.33 4000 
23LM-C401 4 1.7 4.7 0.37 8000 
23LM-C501 4 2.2 4.6 0.48 10,800 
23LM-C602 4 12.0 0.16 75.00 980 
34PM-C006 4 2.0 3.6 0.55 10,000 

Model No. I 121 
Per Winding Hold. Torque 

VDC Amps Ohms g-cm 
7.50 Step Angle (Cont'd) 
23BB-H001 I 4 5 750.00 6.6 900 
28BB-H101 I 4 5 1.40 3.6 2600 
150 Step Angle 
15BA-H052 I 4 12 170.00 70.0 150 
17BA-H052 I 4 12 0.24 50.0 230 

BRUSH LESS DC SPINDLE MOTORS 
• Smaller and have lower profile than competitive products 
• Careless design with stator sheet coil achieves lower 

radial run outs 
• High precision ball bearings 

COMPETITIVE PRICING 
• Vertically integrated processing for total quality control 
• Precision automated production 
• In-line quality control and testing 

Model No. 121 
VDC 

1.80 Step Angle (Cont'd) 
34PM-C108 4 
34PM-C201 4 
42PM-C015 4 
42PM-C109 4 
42PM-C201 4 
3.60 Step Angle 
17PS-C026 I 4 
17PS-C035 4 
50 Step Angle 
23PQ-C001 4 

ASTROSYN MODELS 
Notes: 

12.0 
5.0 
4.0 

12.0 
4.3 

12.0 
9.0 

6.0 

Per Winding 

Amps 

1.00 
4.40 
3.10 
1.50 
6.10 

0.24 
0.50 

1.20 

Hold. Torque 

Ol1ms g-cm 

12.00 20,000 
1.13 30,000 
1.20 45,000 
7.70 81,000 
0.70 150,000 

50.00 900 
18.00 760 

5.00 1700 

1) First two digits of PIN denote frame diameter size in inches 
x 10. Example: 23 LM C006 has a frame size of 2.3 inches. 

2) Most motors listed are available with single or double-ended 
shafts. 

3) Options available include lead screws, gears and pulleys. 
4) Standard drivers are available for all standard motors. For 

special designs contact NMBT applications engineers. 

Typical Te>rque Characteristics Driving Oonditlons ACCUSTEP PM/SERIES MODELS 
Notes: DrillS Freq. Pull.()ut Drive Freq. Pull·Out Winding Drive Ve>lts 

(P.P.S.) Torque (g'cm) (P.P.S.) Torque (g·cm) Ohms IV) 1) First two numerical digits indicate frame 
diameter size in mm. Example: PM35L-024 has 
a frame size of 35 mm (1.58"). 

100 41.4 500 
100 34 500 
100 59 500 
100 44 500 
100 75 500 
100 55 500 
100 190 400 
100 270 300 
100 290 400 
100 470 300 
100 485 300 
100 410 600 
100 400 600 
100 820 300 
100 1100 200 
100 1000 300 
100 980 300 

Starting Torque Starting CUl'I"ent 
>55 gf-cm (at 0.6A) <0.6A 
>55gf-cm (at 0.7A) <0.7A 

> 187gf-cm 1.6A + 10% 
230gf-cm+10% (at 1.1A) 1.6A+10% 

h' 11/, l' II NMB TEOHNOLOGIES 
..... " ..... \. ..... ~ INOORPORATED 

MOTOR DIVISION 

EEM 1989 

20 
22 
28 
30 
45 
42 

105 
160 
175 
320 
355 
210 
210 
530 
850 
570 
570 

10 
100 
80 
80 
50 
65 
30 

120 
30 
20 
15 
15 
15 
10 
10 
10 
10 

Starting Time 
<8 Sec 
<4 Sec. 
<10 Sec 
<15 Sec 

5 
12 
12 
12 
12 
12 
12 
24 
12 
12 
12 
12 
12 
12 
12 
12 
12 

2) A range of shaft lengths, front plate styles and 
wiring harnesses are available. 

3) Pinion gear option is available. 

* Denotes (S) Short or (L) Long 

Non·Repeat.RunOul Acoustic Noise· Torque Oonstant 
<0.6um <40dBA (at 30cm) 145gh-cm/A ± 10% 
<0.5um < 40dBA (at 30cm) 140gf-cm/A +10% 
<0.6um <42dBA.(at 30cl'D) 180gf-cm/A +10% 
<0.6um <45dBA (at 30cm) 160gf-cm/A +10% 

For complete specifications and pricing, contact 
NMB TECHNOLOGIES INCORPORATED 
9730 Independence Ave., Chatsworth, CA 91311 • Telephone (818) 341-3355 
FAX: (818) 341-8207 • TWX: (910) 494-1232 • Telex Number: 651340 

For manufacturers' sales offices, see yellow pages 8·1289 
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~~ 
VEXT~ BY ORIENTAL MOTOR 

The New-Pentagon UPD Five-Phase Step 
Motor/Driver is a Mover not a Shaker. 

Innovative new-pentagon five .. phase 
UPO step motor/driver packages. 

e ORIENTAL MOTOR U.S.A., CORP(»lAlI0N 

A new generation of high performance 
easy-to-use motion control products. 

Head and Los Angeles Office: 2701 PtazaDel Amo, Suile 702 Tornlnce, california 90603-7395 Phone: (213)515-~64 FAX: (213)515-2879 
San Jose .Offlce: 1600 Wyatt Drive, Suite 2 Santa Clara, 'CalifOrnia 9i5054 Phone: (408)986-2655 
Chicago Office: 5420 ~wport Drive, Suite51 Rolling MeadoWS. Ilfinois·t\OOOe Phone: (312)577 ... 0310 
New York Office: 369 Passaic Avenue .. Fairfield New Jersey 07006 Phone: (201)882.Q480 

8·1290 For manufacturers' sales offices, see yellow pages EEM1989 
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ORIENTAL MOTOR® HIGH QUALITY 
FHP ELECTRIC MOTORS 

Oriental Motor's reputation for high quality, cost-effective products 
is well known among automation equipment manufacturers. These 
motors are used in a variety of products that touch and improve the 
lives of millions of people. From automating the office in printers, to 
automating medical and factory automation equipment. Oriental 
Motor is there. 

Oriental Motor has over 2000 different standard products that are 
available in quantities from one, to huge OEM volumes. All Oriental 
Motor products are built with the pride and craftsmanship of a century 
of manufacturing experience. The engineers at Oriental Motor 
have strived to designed each product to give years of trouble
free service. 

Our Product line has 4 different parts: Oriental Motor brand AC 
motors, gearmotors, and speed control motors. Vexta Control 
motors including Step motors and DC brush less motors. Orix long life 
fans, and SUPER VEXTA motion control systems. 

Features: 
Over 2000 standard products available, request our general catalog. 
Instrument qualify motors at reasonable prices. 
Designed with ball bearings for long-life and maintenance-free service. 
Available in quantities from one piece to the largest OEM volumes. 
Backed by Oriental Motor reputation for award-winning qualify. 
Standard versions available from stock or with shorl 3 to 6 week lead times. 
Available from our nation-wide stocking distributor network. 

Induction Motors 
Specifications 115V. 60Hz. - Continuous Ratings Dimensions 

Model and Dimensions No. 
Motor Specifications Gearmotor 

Output Rated Load Starting 
Povver Torque Torque 

Capacitor Speed Range Torque Range 
Motor Gearhead Watts Amps Rpm 

(oz-inl (oz-in) Mid (rpm) Ilb-inl 

Gearmotor A 
CD 1.65 
® 1.65 
@ 2.36 
® 2.36 

OIK05GK.AA OGKOKA (j) 0.5 0.1 1200 0.56 0.69 0.8 600 -10 0.09 -3.6 
OIK1GK.BA OGKOKA ® 1 0.1 3000 0.46 0.42 O.B 1200-20 0.07 - 3.0 
2U3GA.AA 2GAOKA ® 3 0.2 1450 2.9 3.5 1.5 600- 10 0.44- 13 
2IK6GK.AA 2GKOKA ':!> 6 0.25 1500 5.5 5.5 2.0 600 - 10 0.87 - 22 
3IKl5GK.AA 3GKOKA ® 15 0.4 1500 14.0 10.5 4.0 600 - 10 2.1 -43 
4Ul5GA.AA 4GAOKA ® 15 0.45 1550 13.2 10.4 3.0 600- 10 2.0 -43 
4IK25GK.AA 4GKOKA CJ) 25 0.6 1500 23.0 15.5 4.5 600-10 3.5 -69 
5IK4OGK.AA 5GKOKA ® 40 0.9 1550 36.0 28.0 B.O 600 - 10 5.5 -87 

® 2.76 
® 3.15 
CJ) 3.15 
@ 3.54 

Gearmotor E 
@ 3.94 
® 4.73 

41K4OGS·AFA _OK ® 40 1.1 1500 36.0 28.0 B.O 600 - 10 9.5 -87 
5IK6OGS.AFUL 5GSOK :)} 60 1.3 1550 53.0 42.0 120 600 - 10 13-130 

1) - :Il UL recognized, Impedance protected; C~ - 1~' UL recognized, thermally protected, 
The box (0) represents the desired gear ratio, which ranges from 3 to 180 as follows: 3.3.6.5,6,7.5,9.12.5,15, 1a, 25, 30, 36, 50,60,75,90,100,120, 
150,180. 

CD-® 
Please refer to Page 6 (Gearheadsl to calculate speed and torque for a particular gearmotor. 

Oriental Motor instrument quality AC motors are available in 5 types: 
Induction motors AC PSC Reversible motors for continuous duty applications. -<' . 
Instantly Reversible AC motors with friction brake for reversing and simple positioning. '-'1 

Synchronous AC motors for precise speed regardless of load fluctuation. 
AC Torque motors for applications requiring continuous stalling. 
AC Speed control motors for adjustable speed over a 19:1 range without brushes. ® - @l 

All motors can use our modular gearheads for speed reduction and torque multiplication. 
Gear ratios from 3:1 to 180:1 and higher are available. 

The list above is a partial list of the wide variety of motors that Oriental Motor produces. 
Our AC motors are also available made-to-order (shaft flats, special shaft lengths, 
custom windings, special lead wire colors, assembled with connectors, etc.) are avail
able in moderate OEM quantities. Contact your local sales office for details. 

B 
1.97 
1.97 
2.56 
2.95 
3.15 
2.96 
3.35 
4.13 

F 
2.36 
2.56 

(unit = inch) 

C 
1.02 
1.02 

1.02/1.38 
1.26/1.65 
1.26/1.65 
1.26/1.67 
1.26/1.67 
1.65/2.36 

G 
4.73 
5.12 

FOR MORE INFORMATION CALL: LOS ANGELES (213) 515·2264; SAN JOSE (408) 988·2655; CHICAGO (312) 577·0310; NEW YORK (201) 882·0480 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1291 



3500 MOTORS,. DRIVES, & ROTATING EQUIPMENT 3500 VEXTJ( STEPPING MOTORS 

These Hybrid stepping motors are designed and manufactured 
by Oriental Motor and are sold under our VEXTA brand name. 
They are used in a wide variety of applications ranging from 
Printers for Office Automation, to robots and assembly machines 
for Factory Automation. Many models are interchangeable with 
other step motors for improved quality and cost reduction. 
Oriental Motor is the premier step motor supplier to the world of 
motion control. 

Available in quantities from one piece to the largest OEM volumes. 
Backed by Oriental Motor reputation for award-winning quality. 
Standard versions are available from stock or with 3 to 6 week lead times. 
Step angle error is small and non-accumulative. 
Rotating speed proportional to input pulse frequency. 
Available from our nation-wide stocking distributor network. 1.80 AND 0.90 FULL STEP VERSIONS AVAILABLE! 

Current Resist· Induct· Installing 

Model Number Voltage Holding ance per Torque per phase phase 
Single Double V.DC A/phase oz-in N·cm ohm/ 
Shaft Shaft phase 

PXB43H.(I1AA PXB43H.(I1BA 4 0.95 
15.3 10.8 

4.2 

.(I2AA .(I2BA 9.6 0.4 24 

PXB44H .(I2AA PXB44H.(I2BA 6 0.8 7.5 

.(I3AA .(I3BA 12 0.4 22.2 15.7 30 

.(I4AA .()4BA 24 0.2 120 

PX245.(11AA PX245.(11BA 4 1.2 3.3 
.(I2AA .(I2BA 6 0.8 30.6 21.6 7.5 
.(I3AA .(I3BA 12 0.4 30 

PH264.(11 PH264.(11B 4 1.1 3.6 
.(12 .(I2B 12 0.4 40.3 28.4 30 
.(13 .(I3B 24 0.2 120 

PH265.(11 PH265.(11B 6 0.85 7.1 
.(12 .(I2B 12 0.42 29 
.(13 .(I3B 24 0.21 58.3 41.2 114 
.(14 .(I4B 5 1 5 
.(15 .(I5B 1.4 3.8 0.37 

PH266.(11 PH266.(11B 6 1.2 5 
.(12 .(I2B 12 0.6 83.3 58.8 20 
.(13 .(I3B 24 0.3 80 

PH268-21 PH268-21B 5.4 1.5 3.6 

-22 -22B 12 0.68 125 88.2 17.7 

-23 -23B 24 0.34 70.6 
PH2610.(11 PH2610.(l1B 6 1.88 3.2 

.(12 .(I2B 12 0.94 150 105.8 12.8 
.(13 .(I3B 24 0.47 51.0 

PH296.(11 PH296.(11B L8 4.5 0.4 
.(12 .(I2B 5.5 1.25 174 123 4.4 

-03 .(I3B 14 0.7 20 
PH299.(11 PH299.(11B 3 4 0.75 

.(12 .(I2B 6 2 306 216 3 

.(13 .(I3B 12 1 12 

The list above is only a partial list of the wide variety of stepping 
motors that Oriental Motor produces. Our VEXTA brand of step 
motors are also available in: 

"M" version 0.90 Full step 0.450 Half step versions for 400 and 800 
steps per revolution for smoother moves and better accuracy. 
8 lead wire versions of the motors listed above are available for max
imum flexibility in driver selection. 
"L" Lamination versions are available for lower noise and mlcrostep
ping compatibility. 
Step motors that are made-te-order (shaft flats. special shaft lengths. 
custom windings. special lead wire colors. assembled with connectors. 
etc.) are available in moderate OEM quantities. Contact your local 
sales office for details. 

ance Rotor base Length Weight 
per Inertia size 

phase 
mH/ oz-in l g-cm' in.sq. in. Ibs 

phase (mm.sq) (mm) (kg) 

2.2 
8.8xl0-' 1.65 1.30 0.44 16 (42) (33) (0.2) 13 

6.5 

28 13.1x10-2 24 1.65 1.54 0.55 
(42) (39) (0.25) 

105 

2 

4.7 0.19 35 1.65 1.85 0.73 
(42) (47) (0.33) 

17.6 

3.6 

30 0.3 57 2.22 1.54 0.88 
(56.4) (39) (0.4) 

130 

9 

36 

144 0.6 110 2.22 2.01 1.2 
(56.4) (51) (0.54) 

6.3 

0.5 

8 

32 0.74 135 2.22 2.13 1.3 
(56.4) (54) (0.6) 

128 

6 

30 1.1 200 2.22 2.99 2.1 
(56.4) (76) (0.95) 

120 

7 

28 1.75 320 2.22 3.98 2.64 
(56.4) (101 ) (1.2) 

115 

1.4 

14 3.1 560 3.27 2.44 3.3 
(83) (62) (1.5) 

60 

4.5 

18 6.0 1100 3.27 3.68 5.5 
(83) (93.5) (2.5) 

72 

And best of all, it's backed by Oriental Motor's 
award winning qualify and century of manufac
turing experience. FOR MORE INFORMATION 
CALL ORIENTAL MOTOR AT (213) 515-2264. 

FOR MORE INFORMATION CALL: LOS ANGELES (213) 515-2264; SAN JOSE (408) 988-2655; CHICAGO (312) 577-0310; NEW YORK(201) 882-0480 

6-1292 For manufacturers' sales offices, see yellow pages EEM1989 



3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 3500 

A NEW GENERATION OF HIGH 
PERFORMANCE EASY-TO-USE 
MOTION CONTROL PRODUCTS 

UMD--+ Unit=Motor+Driver 
Excellent High Speed 

Performance! 
Each of the UMD motor/drivers includes 
a self-contained compact chopper 
driver and precision stepping motor 
integrated into one convenient high 
performance package. The UMD driver 
is a stepping motor translator, driver 
and power supply aU-in-one, which 
has been factory adjusted to match 
the motor included in the package. 
This aU-in-one design and factory motor 
driver matching makes installation 
and hook up a snap. 

FEATURES: 

• Highly efficient chopper driver 
maintains high torque at high 
speeds 

• UMD Motor/Driver packages 
come in Holding torques from 
25 to 300 ozin. 

• User-friendly driver is factory pre
adjusted to match the motor 
included in the package for fast 
and easy set up. 

• Compact high-tech design uses 
custom ICs and MOSFET tech
nology for high power from a 
small package. 

STEPPING MOTOR PERFORMANCE DATA 

7 
IMU'U"' 266-011:S I 

- PULLOUT TORQUE 
5 

"-~ , \UMD 

\UR \ 
, \ 

"- '-...... 
o 100 1000 '0,000 100,000 
STEPS/SECOND 

AVAILABLE UMD MOTOR/DRIVER PACKAGES 

Model Number Step Holding 
Angle Torque 

Single Double deg, oz-in N-cm Shaff Shaft 

UMD264-01 UMD264-01B 40,3 28,4 

UMD266-01 UMD266-01B 1,8 83,8 58,8 

UMD268-21 UMD268-21B 125 88,2 

UMD264M-31 UMD264M-31B 25.0 17,6 

UMD266M-E1.2 UMD266M-E1.2B 0,9 80 56.4 

UMD268M-E1.5 UMD268M-E1.5B 118 83,3 

UMD926H-M UMD296H-BA 
1,8 

150 106 

UMD299H-M UMD299H-M 300 212 

INTELLIGENT DRIVER-UI215GA 
The UI215GA "INTELLIGENT DRIVER" is a complete low
cost single-axis motion solution. Designed to be 
easy-to-hook up - easy-to-use. there are no complex 
languages to learn, It is "programmed" by switch 
closures. which means Programmable Controller 
compatibility. and yet makes the UI215GA flexible 
enough to meet a wide variety of motion 
control applications, 

The UI215GA has everything built-in: from the 
microprocessor for pulse generation to the trans
lator and motor/logic power supplies, Because 
everything is contained in a 
single package. the UI215GA 
and DP-01 can be out of the box 
and up and running in minutes. 

The DP-01 Data Pack converts the UI215GA into a 
preset-indexer. repeating the same movement with 
each "start" signal. The "start" signals can be issued 
by a PLC or a switch. or the UI215GA/DP-01 pair can 
be used as a stand-alone unit, 

The UI215GA is probably the best price/perform
ance single-axis motion solution available, It is avail
able from your local member of our nation-wide 
network of stocking SUPER VEXTA distributors. And best 
of all. irs backed by Oriental Motor's award winning 
quality and century of manufacturing experience, 

FOR MORE INFORMATION CAll ORIENTAL MOTOR AT 
(213) 515-2264. 

FOR MORE INFORMATION CALL: LOS ANGELES (213) 515-2264; SAN JOSE (408) 988-2655; CHICAGO (312) 577-0310; NEW YORK (201)882-0480 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1293 
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WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 
• BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-In-Time Program. 

g ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

fI (213) 452·1229 W 
RELAYS SWITCHES TIMERS ~~ 

BUD Aleph Inlernational Acro ATC 
Allied Controls Alco Agastat CIRCUIT 

~I~, America n-Zettler American Switch Amperite BREAKERS 

CIRCUIT BREAKERS Aromat AMP Antex FUSES & 

~~, l! ~ FUSEHOLDERS 
Airpax AT&T Aromat Crouzet 

',-. II '\ Aromat Bosch Arrow Hart Eagle Signal .. Heinemann C,P. Clare Carling switch Guardian 
~ . ~ Coto Cherry Electric Industrial Timer '-' . '/ Potter & Brumfield 

Crydom Controls C&K Magnecrafl -EAC EECO Master Electronics 

~ 
Elec-Trol Electro-Mech Midtex 

CONNECTORS & Fujitsu Electronic Compo Group National Controls KNOBS 
SOCKETS Gordos Grayhill Omron 

AMP Grayhill Landis & Gyr Potter & Brumfield 

® 
Amphenol Guardian Linemaster SSAC 

~ Aromal Hi-G Master Specialties Struthers-Dunn RELAYS Curtis Idec McGill Syracuse Electronics 
Custom Connector ITT Microswitch 
Idec Line Electric Omron LAMPS & LEDS Lumberg Magnecrafl Oslo TERMINAL BLOCKS 
Master Electronics Master Electronics OTTO Beau 

~ Panduit MEC Saia Buchanan 
Potter & Brumfield Midtex Unimax Curtis 
Souriau Omran Electrovert 

.~~ Vernitron~Beau Potter & Brumfield Kulka 
Welcon/Welis RBM INDUCTORS Magnum 

Schrack Jeffers Marco ~. 
Siemens RDI 

COUNTERS Sigma Underwriters Salety SWITCHES 

Engler Stantel PHOTOELECTRIC Vernitron-Beau 
Heeon Struthers-Dunn 

Aromat Weidmuller • IVO Telemecanique 
Dolan-Jenner I I 

Kessler-Ellis Theta-J Omran TRANSFORMERS 
SOLID STATE Master Electronics Triridge Photoswitchl AB Dormeyer 

RELAYS Omron Skan-A-Matic Microtran RELAYS 

Redington FUSES Sola y Red Lion Bussmann Stancor ,~, 
Sodeco/Maxmar Litlelfuse PROXIMITY Thordarson 

~ Stemco Underwriters Safety Agastat Triad 
Veeder-Root 

Electro U.T.C. 

KNOBS Omron 

DIODES Cosmo/Kurz-Kasch WIRE, WIRING 
General Instr. 

Raytheon/Panel Products DEVICES & HWR. 

~~)~ POTS & RESISTORS Alpha 

INDICATORS, Clarostat Belden 
~.J' LAMPS & LED Ohmite Buchanan 

FANS 101 Electrovert SOLENOIDS Aromat lEE Havey Hubbell 
TEMPERATURE U,S. lOYD 

CONTROLS JKL Iboco 
Leecraft SOLENOID H,H. Smith 

[;J Lumex Dormeyer Modor 
FILTERS Stanley Guardian Panduit 

Curtis Sylvania Line Electric Pomona 
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PITTMAN® 
HARLEYSVILLE, PA 19438·0003 USA 
A DIVISION OF PENN ENGINEERING & MANUFACTURING CORP 

ITALY: JAPAN: 
SGE-Syscom s.p.a Datasonic, Inc. 
Milano Tokyo 
TeL: (02) 612055112/3/4 TeL (03)342-2681 

THE NETHERLANDS: 
Nijkerk Elektronika B.V. 
Amsterdam 
TeL: (20) 5495969 

SWEDEN: 
6stergrens Elmotor AB 
Salna 
TeL: (08) 734-0610 

For manufacturers' sales offices, see yellow pages 
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UNITED KINGDOM: WEST GERMANY: 
Servodata Ltd. Servotechnik GmbH 
Newbury, Berks. Wiesbaden 
TeL: (0635) 45373 TeL: (06121) 30 90 88 
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P!)j~;)~====== 
DC MOTOR CONTROL 
Selector Guide 

FULL WAVE ONE QUADRANT UNIDIRECTIONAL 
MODEL MOTOR H.P. SPEED INPUT OTHER 
NUMBER VOLTAGE RANGE TYPE FEATURES 

2746 90 to 1 HP Isolated Inhibit input; independent ACCELIDECEL; Dip switch HP select 
180 to 2 HP Analog and Digital Quick removable barrier block connections 

2747 90 to 1 HP External Inhibit input; independent ACCELIDECEL; Dip switch HP select 
180 to 2 HP 5 K Potentiometer Quick removable barrier block connections 

2746·12 12 to 1/8 Isolated Inhibit input; independent ACCELIDECEL; Dip switch HP select 
2746·24 24 to 1/4 Analog and Digital Quick removable barrier block connections 
2746·130 130 to 114 Plug in, external transformer required. 

2747·12 12 to 1/8 External Inhibit input; independent ACCELIDECEL; Dip switch HP select 
2747·24 24 to 1/4 5 K Potentiometer Quick removable barrier block connections 
2747·130 130 to 1/4 Plug in, external transformer required. 

HALF WAVE FOUR QUADRANT REGENERATIVE 
100 90 to 1/8 Isolated 8 Bit Lowest cost regens; Fail Safellnhibit input; independent 

HP Parallel Digital CW/CCW torque limit; removable ribbon cable/barrier block connections 

110 90 to 1/8 Isolated Analog Lowest cost regens; Fail Safellnhibit input; independent 
HP Voltage Ratio CW/CCW torque limit; removable ribbon cable/barrier block connections 

1015 90 to 1/2 Isolated 8 Bit Open frame regens; Fail Safe/Inhibit input; independent 
1023 180 to 1 HP Parallel Digital CW/CCW torque limit; removable barrier block connections 

1015·3 90 to 1.5 Isolated 8 Bit Open frame higher power regens; Fail Safellnhibit input; independent 
1023·3 180 to 3 HP Parallel Digital CW/CCW torque limit; externally fused; barrier block connections 

1115 90 to 1/2 Isolated Analog Open frame regens; Fail Safellnhibit input; independent 
1123 180 to lHP Selectable range CW/CCW torque limit; removable barrier block connections 

1115·3 90 to 1.5 Isolated Analog Open frame higher power regens; Fail Safellnhibit input; independent 
1123-3 180 to 3 HP Selectable range CW/CCW torque limit; externally fused; barrier block connections 

10115 90 to 1/2 Isolated 8 Bit Enclosed case regens; Fail Safellnhibit input; independent 
10230 180 to 1 HP Parallel Digital CW/CCW torque limit; removable barrier type connections 

11115 90 to 1/2 Isolated Analog Enclosed case regens; Fail Safellnhibit input; independent 
11230 180 to 1 HP Selectable range CW/CCW torque limit; removable barrier type connections 

310 90 to 1/2 10 turn adj. pot LCD display regen; Low profile; Speed/Torque readout; independent 
HP on unit's panel CWICCW torque limit; IR comp, max speed adjust; internal barrier strip 

FULL WAVE FOUR QUADRANT REGENERATIVE 
2745·0L 90 1/30 to Isolated 10 Bit Open frame full wave regens; Fail Safellnhibit input; independent 

1/4 HP Parallel Digital CWICCW torque limit; plug in ACCELIDECEL option; removable barrier 
block connections; off board transformer may be req.; other voltage options 

2745·0 90 to 1 Isolated 10 Bit Open frame full wave regens; Fail Safellnhibit input; independent 
180 HP Parallel Digital CWICCW torque limit; plug in ACCELIDECEL option; removable barrier 

block connections; off board transformer may be req.; other voltage options 

2745·03 90 to 3 Isolated 10 Bit Open frame full wave regens; Fail Safellnhibit input; independent 
180 HP Parallel Digital CWICCW torque limit; plug in ACCELIDECEL option; removable barrier 

block connections; off board transformer may be req.; other voltage options 

2745·AL 90 1130 to Isolated Analog Open frame full wave regens; Fail Safellnhibit input; independent 
1/4 HP +/- 5 VDC CW/CCW torque limit; plug in ACCELIDECEL option; removable barrier 

block connections; off board transformer may be req.; other voltage options 

2745·A 90 to 1 Isolated Analog Open frame full wave regens; Fail Safellnhibit input; independent 
HP +/- 5 VDC CWICCW torque limit; plug in ACCELIDECEL option; removable barrier 

block connections; off board transformer may be req.; other voltage options 

2745·A3 90 to 3 Isolated Analog Open frame full wave regens; Fail Safellnhibit input; independent 
180 HP +/- 5VDC CWICCW torque limit; plug in ACCELIDECEL option; removable barrier 

block connections; off board transformer may be req.; other voltage options 

2748 24 to Isolated 10 Bit 24 VDC output full wave regens; Fail Safellnhibit input; independent 
114 HP Parallel Digital CWICCW torque limit; plug in ACCELIDECEL option; removable barrier 

or +/- 5 VDC block connections; selectable analogldigital input; other voltage options 
Replace PWM drives in many applications. 

2749 90 to 1 HP External 5 K Lowest cost full wave regen; Inhibit input; ACCELIDECEL adj.; IR Comp; 
180 to 2 HP Potentiometer torque limit; off board transformer may be req. 

For applications requiring frequent and lor rapid reversals. 

CALL FOR ADDITIONAL INFORMATION 

Brookhaven R&D Plaza, One Roned Rd .• Shirley, NY 11967. 516·345·5700. 1·800·333·POWR. FAX: 516·345·3106 

For manufacturers' sales offices, see yellow pages EEM 1989 



3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 

!,;)!l j111~======= 
MOTOR CONTROLS 
For Industrial and Robotics Applications 

SERIES 2745 FULL WAVE FOUR QUADRANT 
REGENERATIVE DC MOTOR DRIVES 
The 2745 series motor controls are full wave, static reversible, 
regenerative units that control the speed and direction of shunt 
wound or permanent magnet (PM) DC motors with outputs ranging 
from 1/6 to 3.0 horsepower. 
Digital input controls are designed to be easily interfaced to 
microprocessors or TIL digital circuitry. Logic input signals are 
opto-isolated from the motor with a minimum isolation voltage of 
1500 VDC. This eliminates the possibility of grounding or noise 
problems. 
A 10 bit parallel command selects motor direction as well as 9 bit 
(1 part in 512) control of speed. A failsafe circuit de-energizes the 
motor if the control power is not present. Analog input versions 
operate from an isolated + /- 5 VDC speed command signal. 
Model 2745 is supplied for operation from 115 or 230 VAC 50/60 Hz mains and drives DC motors with 12, 24, 
48, 90, 130 and 180 VDC armature ratings. 

SERIES 1000/1100 HALF WAVE FOUR QUADRANT 
REGENERATIVE DC MOTOR CONTROLS 
Series 1000/1100 controls are rugged, economical half wav.e 
reversible regenerative units that control DC motor speed and 
direction up to 3 horsepower. These units have been constantly 
refined over many years of satisfactory production experience. 
Series 1000/1100 controls feature isolated digital or analog speed 
inputs and are designed to be easily interfaced to computers or 
analog voltage sources. Input signals have 1500 VDC isolation 
from the motor and power lines. A failsafe feature removes motor 
power if the signal source is not present. 

2746/2747 FULL WAVE 
UNIDIRECTIONAL CONTROLS 
Model 2746 and 2745 motor controls are full wave single quadrant 
units. Model 2746 has an isolated speed command input and 
Model 2747 controls use an external 5 K ohm speed command 
potentiometer. These controls operate 90 and 180 VDC motors, as 
well as 12, 24 and 130 VDC motors when used with a plug-in 
auxilliary transformer. 
2746 controls are designed to be easily interfaced to low level 
analog or digital circuitry. Signal input signals are 1500 VDC opto
isolated from the motor and AC line. 2747 controls are similar, 
except for the external potentiometer input. 
Using Model 2746 for analog inputs, motor speed is proportional to 
the i.solated input signal, suitable for precise speed control within 
a closed loop system or for applications requiring isolation at low 
cost. Using Model 2746 for digital inputs, the input port may be 
pulse width modulated with a 1 to 100 kHz logic level signal to 
control motor speed. The input pulse width vs. motor voltage is 
very linear. An isolated motor inhibit signal is also provided on 
both 2746 and 2747 units. 

SERIES 1000 

Adjustments for min speed, max speed, current/torque limit, IR compensation (speed regulation), acceleration 
and deceleration are provided. Horsepower settings are easily set by the user by dip switch selection from 
1/30th to 2 HP. 

CALL FOR ADDITIONAL INFORMA TION 

Brookhaven R&D Plaza. One Roned Rd.· Shirley, NY 11967· 516-345·5700· 1·800·333-POWR. FAX: 516·345·3106 

3500 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1299 
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Stepper & Synchronous Motors 

Step'n sync with SAIA 

SAIA AG, with factories located in Murten, Switzerland, 
has developed complementary lines of same-size syn
chronous and stepper motors with interchangeable gear 
boxes. That makes for a commonality which means 
economy for you. But what's uncommon about these 
economical motors is their versatility: two-phase and 
four,phase steppers; unidirectional and reversible syn
chronous. And with "snap-on" reduction gears (with 
optional clutch) that meet any mechanical and electrical 
variant, you can be sure of a solution to your particular 
needs. Manufactured to Swiss standards of precision 
and quality, you can also be sure of reliability and long 
life. 

Use this short -form catalog to specify your general re
quirements on the enclosed business reply card. We will 
simd you detailed data sheets and offer engineering 
assistance in the selection of the right motor for your 
application. 

SYNCHRONODSMOTORS 

Das 1 (AMY 7) ... distinguished by especially silent run
ning and long life, this motor is used in timing relays, 
registering instruments, sychronous clocks. The direc
tion of running is controlled by means of auxiliary poles. 

6-1300 

DDS 1 (AMY 81) ... an economically-priced synchronous 
motor with an effective ratio of size to torque. A reverse
running stop assures rapid starting in the correct direc
tion at high torque. 

DDS 5 (AMY 81-W) ... a brushless DC motor that is a com
bination of the AMY 81 unirotational motor and an elec
tronic circuit which enables it to be connected to DC, 
resulting in a brushless DC motor having the advantages 
of a synchronous motor--no brush wear, long life, and 
speed not load-dependent. 

DDS 7 ... totally new deSign with non-reverse device, high 
torque and very high efficiency (40%). Features of the 
new deSign are the fixed permanent magnets and rotating 
soft iron armature. Applications include power drive for 
actuators, valves, flaps, feed systems, domestic ap
pliances, office machinery, and vending machines. 

DBR 1 ... electrically reversible, permanent magnet syn
chronous motor with 48 stator poles. Motor is fitted with 
maintenance-free sintered bronze bearings encased in 
a plastic housing to protect the bearings from dirt and 
prevents leakage of bearing lubricant by capillary action. 
Applications include HVAC, and time-synchronized drive 
in recording, medical, laboratory, and analyzing devices 
and apparatus. 

DOH 1 (AMY 9) ... an electrically-reversible motor of heavy 
duty design and wide running range. Applications include 
valve actuators, phono-units, copying machines, 
assembly robots, medical devices, registering 
instruments. 

DFR 1/3/4 (AMY 12/13114) ... these reversible motors are 
especially suitable for power drives featuring long life 
and silent running. Applications include actuating valves, 
ring-type transformers; pumps, label printing machines, 
medical and optical instruments, electro-pneumatic con
verters, antenna drives, machine automation, register
ing instruments, sound devices. 

STEPPER MOTORS 

UBB 1/2/5/6 ... two-phase and four-phase motors with 
15 degree step angles; holding torque up to 1.5 cNm. 

DBO 1/2/5/6 ... two-phase and four-phase motors with 
7.5 degree step angles; holding torque from 1.0 cNm 
to 1.5 cNm. 

UOB 1/2 (AMA 9) ... slightly larger motor with 15 degree 
step angles; holding torque up to 2.3 cNm; two- and 
four-phase versions available. 

DFB 1/2/3/4 (AMA 12/14) ... step angles of 15 degrees; 
holding torque up to 8.2 cNm and external dimensions 
up to 51.3 x 56 mm. 

DFD 1/2 and UHD 1/2 ... largest 7.5 degree step angle 
motor; two- and four-phase operation with holding tor
ques up to 16.0 cNm. 

Typical applications for SAIA stepping motors are record
ing instruments, facsimile equipment, peristaltic pumps, 
as well as printers and electronic typewriters. 

REDDCTION GEARS 

High quality reduction gears, as modular clip-on gear
boxes, are constructed for multistage, spur gear reduc
tion. The gear wheels rotate on hardened and highly
polished steel shafts lubricated for life, and are therefore 
absolutely maintenance free. Internal roller bearing one
way and two-way slipping clutches allow the output shaft 
to be rotated while the motor is stationary. 

SAIA Inc. 
P.O. Box 3030 
Elkhart, IN 46515-3030 
Telephone (219) 262-4418 
Telefax (219) 262-8819 

For manufacturers' sales offices, see yellow pages EEM1989 
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SYNCHRONOUS MOTORS 

Rotor Speed Running Torque Power Input 
Dimensions rpm at 60Hz WattS/Volts·Amps 

(mm) (50Hz) (cNm) (50Hz) Operating Vonages Gearboxes 
UNIROTATIONAL iriches 60Hz oz.in. 60Hz ± 10% at 50/60Hz Combinable 

UBS 1 (35x15) (375) (.049) (1.3W/1.4VA) 12, 24, 48-50, 110 A, D 
1.4x.S9 450 .069 1.2W/1.3VA 220, 240V 

UDS 1 (48x18) (500) (.414) (2.5W/3.5VA) 6, 12, 24, 36, 48, A, D, K, B, 
1.9x.73 600 .586 2W/2.5VA 110, 120, 220, 240V F, V, J 

UDS 7 (50x45) (500) (3.4) (3.5W/5.5VA) 6, 12, 24, 36, 48, A, D, K, B, 
2.0x1.8 600 4.82 3W/4.2VA 110, 120,220, 240V F, V, J 

REVERSIBLE 

UBR 1 (35x21) (250) (.41) (1.5W/1.5VA) 12,24,48, 110, A, D, K, B, 
1.4x.85 300 .586 2W/2VA 120, 220, 240V F, V, J 

UDR 1 (48x 24) (500) (64) (2.5W/2.5VA') 12,24,48, 110, A, D, K, B, 
1.9x.94 600 .902 2.5W/2.5VA' 120, 220, 240V F, V, J 

UFR 1 (53x28) (500) (1.34) (3.7W/3.lVA) 24, 48-50, 110, A, D, K, B, 
2.1x1.1 600 1.90 4W/4VA 220, 240V F, V, J 

UFR 3 (53x43) (500) (2.0) (6VAl6W) 24, 48-50, 110, F, V, J 
2.1x1.7 600 2.8 5.5W/5.5VA 220, 240V 

UFR 4 (53x55) (500) (2.9) (7W/lVA) 24, 48-50,110, F, V, J 
2.1x2.2 600 4.10 7.SW/7.5VA 220, 240V 

STEPPER MOTORS 

Holding Holding 
2·Phase Dimensions torque Step angle Steps per 4·Phase Dimensions torque Step angle Steps per 
(bipolar) (mm) in. (oz.ln.) ± 1° revolution (unipolar) (mm) in. (oz.in.) ± 1° revolution 

UBB 1 (36x21) 1.44x.84 1.704 15° 24 UBB 2 (36x21) 1.44x.84 1.42 15° 24 

UBB 5 (36x21) 1.44x.84 2.13 15° 24 UBB 6 (36x21) 1.44x.84 1.704 15° 24 

UDB 1 (48x24) 192x.97 3.266 15° 24 UDB 2 (48x24) 192x.97 2.84 15° 24 

UFB 1 (51x28) 2.05x1.12 6.39 15° 24 UFB 2 (51x28) 2.05x1.12 4.544 15° 24 

UFB 3 (51x56) 2.05x2.24 11.644 1So 24 UFB 4 (51xS6) 2.0Sx2.24 8.52 15° 24 

UBD 1 (36x21) 1.44x.84 1.846 7.5° 48 UBD 2 (36x21) 1.44x.84 1.42 7.5° 48 

UBD 5 (36x21) 1.44x.84 2.13 7.5° 48 UBD 6 (36x21) 1.44x.84 1.988 7.5° 48 

UFD 1 (51x28) 2.05x1.12 7.10 7.So 48 UFD 2 (51x28) 2.05x1.12 5.112 7.5° 48 

UHD 1 (59x35) 2.36x1.40 22.72 7.5° 48 UHD 2 (59x35) 2.36x1.40 18.46 7.5° 48 

REDUCTION GEARS 

Maximum Maximum 
Dimensions running running Running times 
(mm] in. torque (cNm) torque (oz.ln.) (per revolution) Characteristic 

A [55(62)x12] 2.2(2.4)x.47 32 45 5/125 to 24h Metal gear 

D [55(65)x13] 2.2(2.6)x.S1 32 45 5/125 to 403-1/5h Plastic gear 

K [SS(62)x24] 2.2(2.4)x.94 140 198 1-2/35 to 96h Power gear 

B [S8(82)x17] 2.3(3.2)x.67 2S0 354 4·1/65 to 23·11/1Sh Power gear 

V [70(70)x17] 2.8(2.80)x.68 500 709 S/65 to 8M Power gear 

F [58(82)x17] 2.3(3.2)x.67 500 709 5/125 to 20m Power gear 

J [65(107)x28] 2.6(4.3)x1.12 1500 2126 5/125 to 100 days + Power gear 

DP,13536 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1301 
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Tachol11eters,Encoders, 
Brushless Tach/Col11l11utators. 

dc tach generators 
Servo-Tek 1.135" 00 tachometer generators are built to 
last. With silver-alloy commutators, stainless-steel shafts 
and bearings, brushes rated for 100,OOO-hour life, 

temperature compensation, and full factory run-in, 
our tachs deliver stable, long-term performance. 

A complete line with a variety of me
chan ical and electrical characteristics is 

available from stock. Output ratings 
from 1 to 45 V/1000 rpm. 

incremental encoders 
These high-resolution (100 to 512 pulses/revolution) opti-
cal encoders are offered both as options on 1.135" Servo-Tek 
rotating components (pictured) and as stand-alone 
feedback devices. All configurations provide 3-channel 
(2 in quadrature and 1 index) LSTTL logic output. Combi
nation units give position, speed, and direction feedback. 

S Vdc supply; 3.2 mA output standard; 16 mA with 
standard amplifier, others available, STTL. 

For inexpensive single-pulse-train feedback, Servo-Tek 
Pulsers are your best bet. 4 to 12 pulses/rev-

olution; 4.5 to 15 Vdc supply; stand
alone and add-on models. 

tachsyn® 
bmshfess 

tachl 
COIDIDUtators 
Does your brushless dc drive require 

• High-accuracy commutation? 
• Linear, low-noise tach signal? 
• Elevated-temperature operation? 
• No electronics in the motor? 
• Low-inertia rotor? 

The new patented Tachsyn tach/commutator from 
Servo-Tek may be the ideal transducer for your exacting 
requirements. 

The Tachsyn brushless three-phase transducer is 
available in 4-, 6-, and a-pole configurations to match 
your motor. With remote signal conditioning electronics, 
it provides accurate 6-step Hall-equivalent or sine-wave 
signals plus a low-ripple analog dc tachometer output. 

The rotor is a low-inertia, passive component suitable 
for high speeds. Overhung mounting eases addition to 
your motor-no extra bearings or couplings are required. 

3500 

8·1302 For manufacturers' sales offices, see yellow pages EEM1989 
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SKe 
SHINANO KENSHI CORP. 

3500 

7525 ETHEL AVE., BLDG. K • NORTH HOLLYWOOD, CA. 91605 • TEL (818) 764-4266 • FAX (818) 764-6845 

LOOK TO SKC FOR VALUE ENGINEERED MOTORS 
AND TECHNICAL SUPPORT 

Sizes: 15 (35mm), 17 (39mm), 
23 (56mm) & 34 (83mm). 
Step Angles: 0.9 0, 1.8 0, 3.6 ° 
& 3.75°. Hybrid, unipolar or 
bipolar, precision ball bear
ings 3% accuracy, state-of
the-art performance. Appli
cations: Disk drive, tape 
streamer, printers, plotters, 
medical equip., office auto
mation machines. 

STEPPING MOTORS 

BRUSHlESS DC MOTORS 
Inner & outer rotor types, 3 phase 
radial gap types, 42mm to 90mm 
dia, rare earth magnet, ball 
bearings, hall sensors. Options: 
Tachometer, encoder, integral 
driver. Applications: Disk drives, 
streamers, medical equip., com
puter peripheral equip., fan & 
blower drives. 

CORElESS DC MOTORS 
Ironless rotor, 12mm to 50mm dia., 
8.5 to 1400 GM-CM starting torque. 
Options: Ball bearings, tachome
ter, terminals. Applications: Medi
cal equip., office equip., recorders, 
small printers, plotters. 

AC & DC GEARED MOTORS MOTOR - ENCODER 

EEM 1989 

Induction motors, frame sizes 
of 60 to 100 mm dia. 120 or 220 
vac, 50 or 60 HZ, torque ratings 
up to 70 KG-CM at 70 RPM. 
DC motors, frame sizes of 50 & 
70 mm, various voltage ratings, 
torque ratings up to 40 KG-CM 
at82 RPM. 

FOR COMPLETE INFORMATION CALL OR WRITE FOR OUR CATALOG 

Brushless DC servo with pre
cision optical encoder. Rare 
earth magnet, ball bearings, 
very low cogging, compact (39 
mm sq x 21 mm long.) Ideally 
suited for precision positioning. 

FOR IMMEDIATE DELIVERY OF STANDARD STEPPERS CALL STOCKING DISTRIBUTOR DDI, 818-764-9777 

For manufacturers' sales offices, see yellow pages 8·1303 



HEARST ENGINEERING SOFTWARE 

ICMASD •.• IC Alternate Source Directory If you've used the IC MASTER, you 
know what the Alternate Source Directory is. Engineers tell us that it's one of the most valuable sections of the 
Master The Alternate Source Directory ... ASD ... is now available in floppy disk == ~~ 
form. 

The electronic ASD is FAST! Just ask a question and the answer pops up in a 
split second. 

The electronic ASD is flEXIBLE! You can add ICs and you con add comments. 
You con add part numbers, prices, technical notes or anything else you like. 

You con customize the ASD to fit your needs and the needs of your company. 
Order the Alternate Source Directory for your AT, XT or compatible. We'll 

send you two floppies and a very simple piece of printed documentation. Download the floppies and you're in 
business. All you need is a hard disk. 

EEMANAGE ••• for engineering managers Developed by the publishers of EEMI 
Electronic Engineers Mastet EEMANAGE is a software program designed to make life easier for engineers and 
engineering managers. 

EEMANAGE does many things: 1. Develops Bills of Materials 2. Assigns Part 
Numbers logically 3. Manages Engineering Inventories 4. Issues Purchase 
Requisitions 5. Relieves Engineering Inventories 6. Manages a Parts Storage 
System 7. Issues Engineering Change Notices 8. Interfaces with dBaselll+ 
Programs. 

EEMANAGE is completely menu driven. It is simple to understand and operate. 
Any competent secretary con be up and running on EEMANAGE in minutes. 

Order EEMANAGE for your AT, Xl or compatible. We'll send you one floppy and brief, very user friendly 
documentation. 

The basic price for ICMASD or EEMANAGE is $149.50* each and includes floppy disk(s) and complete program 
documentation. 

For immediate shipment you con order ICMASD or EEMANAGE on your VISA or MasterCard credit cord simply by 
colling Marie Botta at (516) 227-1300. 

To order by mail send your purchase order to: 

Hearst Business Communications 

645 Stewart Avenue Gorden City, NY 11530 Att: Marie Botto FAX (516) 227-1901 
*Taxable in NY, MA, IL, CA 



3500 MOTORS, DRIVES, & ROTATING EQUiPMENT 3500 

Stock Drive Products 
a DSa company 
2101 JERICHO TURNPIKE, NEW HYDE PARK, NY 11040 • TWX: 510-223-0642 
PHONE: (516) 328-3300/328-0200 • FAX: 516-326-8827 

Stock Drive Products-founded by engineers provides unique ap
plication assistance in the form of detailed handbooks and cata
logs. In keeping with SDP traditions, this material provides very 
complete details on SDP products to help design engineers 
choose the products most applicable to their needs. It is an ac
cepted industry fact that SDP product quality is of the highest order 
as is SDP engineering assistance. Wherever possible, SDP encour
ages the use of standard products detailed in the catalogs. How-

ever, expert advice is available for your special or custom require
ments by calling 516/328-0200. Ask for Application Engineering. 

STD-BUS 
MOTION CONTROL MODULES 

Control motor position, velocity or torque via 
RS-232, STD-BUS or local switch. Digital filtering. 
Ideal for robotics/automation. Commands in ASCII. 
Stepper control, linear or circular interpolation. Mi
crostep to 12,800 steps/rev. 8031 microprocessors. 
Microstep DAC controls 4 dc motors. A complete 
family of control modules, cards and boards avail
able off-the-shelf. Catalog TI-822. 

THIN DISC 
PM STEPPER MOTORS 

New technology stepper motors with samarium/ 
cobalt permanent disc rotors. Up to 100KW/S 
power rate in 30, 50 & 70 mm diam. and step 
angles of 1.8' & 3.6' with peak holding torque up to 
90 oz. in. Superior power rate to weight ratio. Weigh 
50% less than comparable motors. 

Permanent magnet motors for two and four phase 
operation. Step angles 7.5' & 15'. Holding torque 
from 1.0 up to 7.7 Ncm. Operate at 6,12 or 24 Vdc 
and from - 15'C to + 55'C. Mount in any fixed 
position by means of expandable snap-on clip or 
screw clip. Available with a wide range of 
gearheads. 

EEM1989 

Send for your free copy of the extensive catalog of over 1.000 
standard motion control products including DC and AC motors 
(both direct and reduction drive), steppers, tachometers, 
gearheads and fans and off-the-shelf STD-BUS cards and motion 
control modules. Call 516/328-0200 or 328-3300. 

IRON LESS ROTOR 
DC MOTORS 

Permanent magnet ironless rotors provide up to 
90% efficiency and high power/volume ratios. 
Many standard models from 16 to 36 mm diam. for 
1.2 to 36 Vdc and up to 25.5 oz. in. 

DC TACHOMETERS 
& MOTORSITACHOMETERS 

Iron less rotor construction ensures maximum re
liability and performance. EMF constant 0.84 to 
13.5 V/1000 rpm. Typ. ripple (pk-pk): 6-10%. lin
earity & reversion error ± 0.1%. Motor/tachs avail
able with speed reducers. 

OPTICAL ENCODERS 

Available in two standard sizes: 28 mm 0.0. with 
100-512 cycles/rev.; 56 mm 0.0. with 192-1024 
cycles/rev. Digital output compatible with LSITL 
logic, two and three channels. Also available with 
Integral motor. 

ACMOTORS 

Available as synchronous reversing or unidirec
tional types. Also hysteresis or induction types. A 
wide variety of standard sizes and torques up to 
1600 Ncm are available. For either 50 or 60 Hz 
operation and with UL, VDE and CSA approval. 

For manufacturers' sales offices, see yellow pages 

DC GEARMOTORS 

Supplied in either of two basic styles either with 
integral ironless rotor dc motors and gearheads or 
as assembled motors and gearbox components. A 
very wide range of torque and gear ratios. 

AC GEAR MOTORS 

Available in wide range of reduction ratios to fit all 
standard AC motors and with precision gears and 
permanently lubricated bearings to ensure quiet 
long life. With or without one or two way slipping 
clutches. 

MINIATURE DC GEARMOTORS 

TIny precision ironless rotor dc motors with an inte
gral gearbox with a choice of reduction of 3.67 to 
2430; 1 of the 7200 rpm 2 or 4 Vdc motors. Motor 
torque is 0.072 oz. in. @ 2V (0.068 @ 4\/). Max. size is 
9mm wide x 15mmhigh >< 21.8 t034.7 long. 
Wt.: 10 to 13 grams. 

GEARHEADS/SPEED REDUCERS 

Precision construction in a variety of styles and 
ratios to fit most standard ac or dc motors. Ratios 
range from as little as 4.0625:1 up to 360,000:1. A 
wide range of output torques are available. See 
catalog SDP-823. 

8·1305 



3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 3500 

!/II&CII-!/IIWI"IfI® DC Stepping Motors 
Permanent magnet type stepping motors tbat provide bigb torque
per-pound and torque-to-inertia ratios. Can be driven to speeds 
above 20,000 steps/second witb low power input. Motors bave 
Class B insulation and can be operated at an ambient temperature 
range of _40°C to +650 C. Continuous duty temperature is 65°C. 
Standard 1.8 degree steP angle motors can be balf-stepped or 

microstepped witb accuracies of ±- 5% or ±- 3% noncumulative. 
Holding torque ratings from 53 to 5000 oz-in. To simplify instal
lation and connections, new quick-connect, plug-in types are avail
able. Motors bave no brusbes, ratcbes or gear and use sbielded ball 
bearings to ensure reliability and long life. 

MINIMUM MINIMUM NOMINAL TY!,ICAl 
HOLDING RESIDUAL ROTOR TORQUE TO MAXIMUM MAXIMUM 

BASIC TORQUE.""" TORQUE,'" INERTIA, INERTIA SHAFT OVERHANG THRUST 
MOTOR OZ-IN'.) OZ-IN lB·IN2 RATIO DIAMETER, LOAD, LOAD, 
SERIES (kll-em) (kl-em) (kl-em2 ) (RAD/SEC') INCHES (mm) LBS (kl) LBS (kl) 

M061 
53 1 0.04 32xl03 )3) 

0.250 15 25 
(3,8) (0,07) (0,12) (6,35) - (6,8) (11,3) 

M062 100 1.4 0.08 30xl03 >3' 
0.250 15 25 

(7,2) (0.1) (0,23) (6,35) (6,8) (11,3) 

M063 150 2.5 0.11 33xl03 )3) 0.250 15 25 
(10,8) (0,18) (0,32) (6,35) (6,8) (11,3) 

M091 150 2 0.23 15.6x103'3' 0.375 25 50 
(10,8) (0,14) (0,67) (9,53) (11,3) (22,7) 

M092 300 3.9 0.42 17.2x103 '3' 
0.375 25 50 

(21,6) (0,28) (1,23) (9,53) (11,3) (22,7) 

M093 450 6.9 0.64 
16.8xI0 3131 0.375 25 50 

(32,4) (0,5) (1,87) (9,53) (11,3) (22,7) 

MIll 625 6 1.34 
1l.2.103UI 0.375 25 50 

(45) (0,43) (3,93) (9,53) (11,3) (22,7\ 

MllHD 1125 12 2.75 9.8x103 ,3> 0.500 25 50 
(81) (0,86) (8,06) (12,7) (11,3) (22,7) 

M112·FJ 1125 12 2.75 
9.8x10 313 ' 

0.625 25 50 
(81) (0,86) (8,06) (15,88) (11,3) (22,7) 

M113 1550 20 4.1 9.1x103 111 0.625 25 50 
(112) (1,44) (12,0) (15,88) (11,3) (22,7) 

M172 2700 50 21 3.lxl03 '31 0.625 50 100 
(194,4) (3,6) (61,5) (15,88) (22,7) (45,4) 

(2) Both windings energized at rated current. ... 

(3) Calculated from holding torque in oz-in and rotor inertia in oZ-in-sec2 (lb. in"'/24). 
(5) Values are subject to change without notice. Parameters used as part of a spec,ification should be verified with the factory_ 

(6) 'Operation below rated current will reduce torque and may degrade step accuracy. 

S&CII-S"..,® AC Synchronous & Gearmotors 

Provide slow basic shaft speed synchronous with line frequency. Allow direct load coupling 
without gearing. Instantaneous starting, stopping and reversing eliminate clutching and 
braking. Simple single-pole, 3-position switch provides complete forward, reverse and off 
control. Will not overheat or be damaged if stalled. Starting and running currents nearly 
identical. Conventional motors have speeds of 72 and 200 rpm at 60 Hz and torque ratings 
from 25 to 1800 oz-in. 

New high torque models provide more power per frame size than any other synchronous 
motors. Types offered in NEMA frame size 23 and 34 with minimum running torque ranging 
from 60 to 420 oz-in. Shaft speed is 72 rpm at 60 Hz, 60 rpm at 50 Hz. AC gearmotor models 
offer torque ratings to 5000 oz-in and shaft speeas as low as 0.72 rpm at 60 Hz. All are 
designed for quick-connect, plug-in connection with optional mating connectors having 36 
in. minimum length leads. 

Wire or call for camplere information. 

1·800-447·7171 (In Connecticut 1·800-446-6262) 

.5 - EI tr- 383M Middle Street . uperlor ec Ie Bristol, Connecticut 06010 USA 

8 TEL:203/582-9561 TELEX:96-2446 TWX:710-454-0682 CABLE:SUPELEC FAX:203/584-1483 

8-1306 For manufacturers' sales offices, see yellow pages EEM 1989 
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... c.-S""'® Micro Series Step Motor Drives & 
Programmable Motion Controls 

• Less than 1 /8 the size of conventional controllers 
• Full- or half-stepping plus microstepping in the 3180 Series 
• Optional switch interface panels or hand-held programmers 

3180 Series Packaged Translators and Indexers - Provide maxi
mum power to SLO-SYN ® DC Stepping Motors. Translators have 
unique, proprietary current control method that improves speed/ 
torque characteristics of many motors. Outperforms existing 
drives for microstepping, full- or half-stepping. Available with 
optional oscillator/pu Ise generator for manual control. Oscillator 
can be used as a digital pulse source for speed control, manual set
up or final positioning. I ndexers are capable of full- or half-step, 
1/10 or 1/125 microstep. Store up to 400 lines of program using 
industry standard motion language (RS274). May be programmed 
or edited through parallel switch panel ports or RS232 serial ports. 
Have 2 programmable inputs and outputs, overtravel limit switches 
and integral power supply. 

Programmable Indexer/ Drive 
Modules - Operate applications 
from single repetitive index to 
400 lines. Up to 99 units can be 
daisy chained. Use industry 
standard motion language 
(RS274). Have 2 programmable 
inputs and outputs, overt rave I 
limit switches. Programmed, 
edited and manipulated through 
parallel switch port or RS232 
serial port. Also packaged with 
power supply. 

• Full- or half-stepping in the 230 and 430 Series 
• Standard pulse and direction interface 
• Pulses may be either sourcing or sinking 
• Optically isolated inputs protect against noise 
• Optional heat sinks for heat dissipation 
• Greater performance, increased flexibility 

Drive Modules - Optically isolated 
20kHz chopper drives available in 2A 
and 3.5A per phase, 30VDC types. 
Can be operated at less than rated 
current. Use alone or as integral com
ponent on a PC board. Also available 
with heat sinks to dissipate heat and 
maintain drive integrity or packaged 
with power supply. 

Oscillator/Pulse Generator Drive 
Modules - Oscillators serve as 
an alternate pulse source for 
manual setup and final position
ing or as multiple range variable 
or constant speed drives. Can be 
remotely operated. All signal in
puts optically isolated for max
imum protection; have integral 
heat sinks. Also available as 
fully enclosed packaged units 
with integral power supply. 
Easy connections. 

MDCUL VNX® & MITAS® Motion Controls 

EEM 1989 

MODUL YNX@ Motion Controls -
Perm it user to select the appropri
ate circuit cards suited to individual 
needs. Up to 6 axes can be operated 
from each controller with up to 
3.5HP available power. Controllers 
permit SLO-SYN DC Stepping 
Motors to be run at speeds to 
20,000 steps/second with minimum 
power input. User selectable TTL 
levels and types of interface needed 
from RC232C or I EEE488 to sim
ple switches. 

MITAS® Programmable Motion Controllers - Available in pack
aged single- or two-axis systems. Controllers can be operated from 
the front panel, a remote device or from an RS232 terminal. Units 
with or without drives are also available housed in enclosures that 
comply with NEMA 12 specifications for use in industrial environ
ments. Single-axis systems have nonvolatile memory for storage of 
multiple programmed operations. User controls speed, move dis
tance and acceleration/deceleration rates. Two-axis systems are 
capable of up to 3.5HP. Controllers have nonvolatile memory that 
permits programming in feet, inches, meters and degrees and allow 
storage of multiple programs. 

For manufacturers' sales offices, see yellow pages 8-1307 
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?~SYNEKTRON 
THE MartON CONTROL COMPANY 

Spindle Motors 

MOTOR 
MODEL NO. 

NO. OF POLES 
V. MIN @ TERMINALS 
R, RESISTANCE 
L, mHENRIES 
MOTOR SPEED, 
NOMINAL 
AVE KT 
START TORQUE @ 
START CURRENT 
T/ISQRT (WATT) 

TIMING TYPE 
HALL TYPE 
BEARING 

SIZE 
PRELOAD 
TYPE 

GREASE 
MAGNET MATERIAL 
SHAFT SEAL 

TYPE 
PRESSURE 

REPETITIVE RUNOUT 
RADIAL 
AXIAL 

NON-REPETITIVE 
RUNOUT 

RADIAL 
AXIAL 

1020 

1.390 987 

35.~31~~~~~~fET1~25.07 L .707 

403 
10.24 

ff96 

NOTES: Unless otherwise specified all dimensions are in ~~~~~Iers NOTES: Unless otherwise specified all dimensions are in ~~~~~Iers. 

1024 

,f, 1~~621. , " Inches 
NOTES: Unless otherwise specified all dimenSions are In mITffiileters. 

UNITS 0007 0011 1020 1021 1023 1024 
8 8 8 8 8 8 

VOLTS 9.6 to 12 9.1 :J 11.6 10.3- .24*1 10.3- .44*1 10.3- .24*1 10 
OHMS 6 7 1.8 c': .18 1 c': 0.1 1.75 c': .17 2.15 c': 10% 
mH 1-3 mH 10 mH (Max) .75 (Max) .75 (Max) .75 (Max) 1.5 c': 15% 

RPM 3600 3600 3600 3600 3600 3600 
OZ-IN/AMP 2.63 2.48 2.9 c': .23 3.09 c': O.OB 2.92 c': .23 2.B4 c': 0.1% 
OZ-IN 2.4 1.7 4.6 (Min) 8.B (Min) 4 (Min) 5 (Min) 
AMPS 1.2 0.7 2.5 4 2 2.5 
OZ-IN 1.07 .94 2.16 3.09 2.21 1.94 
(I'SQRT(R)) 

Sensorless Sensorless Hall Hall Hall Hall 
N/A N/A Digital Digital Digital Digital 

MM 6x15x5 5x13x4 8x16x5 Bx22x5 8x16x5 8x16x5 
POUNDS 4 4.4 TO 7.7 10 TO 15 6 TO 7 4 TO 5 

Double Shield 1 Shield Non-Contact Double Shield Double Shield Non-Contact 
1 Non-Contact Seal Seal 
Seal 

Multemp SRL Multemp SRL Multemp SRL Multemp SRL Multemp SRL Multemp SRL 
Ceramic Ceramic Ceramic Ceramic Ceramic Ceramic 

Ferro Fluid Labyrinth Ferro Fluid Ferro Fluid Ferro Fluid Ferro Fluid 
INCHES (water) 3 NA 7.0 7.0 7.0 6.0 

micro-in 500 (Max) 1000 (Max) 500 (Max) 500 (Max) 500 (Max) 500 (Max) 
micro-in 500 (Max) 600 (Max) N/A 500 (Max) 500 (Max) 300 (Max) 

micro-in 20 (Max) 20 (Max) 20 (Max) 20 (Max) 20 (Max) 20 (Max) 
micro-in 30 (Max) 25 (Max) N/A NJA N/A N/A 

For more information about Synektron Spindle Motors and 
drives. write or call: 

?).SYNEKTRON 
THE ManON CONTROL COMPANY 
12000 Southwest Garden Place 

':ii.~~;~(M?I:'jg2.~&~?P 

For manufacturers' sales offices, see yellow pages 
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?),SYNEKTRON 
THE ManON CONTROL COMPANY 

Variable-Speed, 
Brushless-Motors and Drives 

PIN FOO? 

PIN F003 

Synektron variable-speed, brushless-motors 
and drives save valuable space, reduce noise in 
products while increasing reliability and perfor
mance. The control electronics are integrated 
into the motor package. 
A variety of control schemes are available to 

PEAK MOTOR 
OUTPUT SPEED MAX. SUPPLY RATED CONSTANT 
POWER RANGE TORQUE VOLTAGE CURRENT (oy~n) PIN (W) (rpm) (oz- in) (V) (A) 

F007 132 0-3000 92 9-20 DC 18 19.1 
S002 6.5 5800-6200 2.3 20DC .55 16 
F003 50 4,000-9,000 10 115AC 1.3 2.43 
H006 180 0-1200 240 115AC 1.0 45.3 

PIN S002 

PIN H006 

optimize speed/torque requirements for various 
applications. Synektron motors feature outer
rotating rotors., This gives a positive means of 
magnet retention and increases your flexibility 
in motor design and packaging. 

TORQUE 
CONSTANT EFFICIENCY CONTROL MOTOR MOTOR SHAFT 

[OZA in) METHOD LENGTH DIAMETER DIAMETER 
(in) (in) (in) 

5.8 60-70% VOLTAGE 2.75 5.55 .31 
2.6 30% SPEED 1.65 3.30 .24 
14.6 55% SPEED 2.45 5.90 .31 
405 80-90% CURRENT 4.82 5.60 .50 

For more information. write or call: ?).SYNEKTRON 
THE ManON CONTROL COMPANY 

12000 Southwest Garden Place 
';:t.~~~n'!;09I:'J32.~br:/f? 

For manufacturers' sales offices, see yellow pages 
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AFFORDABLE 
AUTOMATION 

NEW 
o MasterCAM® 

20 and 3D 
o AutoCAO® 

Interface 

SEE OUR AD IN THOMCAT __ 

Call for your FREE ~. 
64 page Techno catalog 
T/-832 today. 

Gantry Type XVZ Table with 
Patented Linear Bearings 

516-328-397.:.0~w: 

D stepper motor and ball screw drives 
D Available in 5 sizes from 9,8" x 157" x 4'" 

to 48"x49"x4" 
D Drill and clamping device optional 

up to 400 Ib, cutti 
thrust 

D Multitasking - Executes 
both motion and logic 
control programs 
simultaneously 

D 32 inputs and 16 outputs 
D 8 axes linear, 2 axes 

circular, plus elliptical 
interpolation 

D User friendly text editor 
with on-line help screens 
to assist in writing your 
own programs, 

2 Axes Servo 
Motor Control Card 
For IBM·PC'" 
D 32 bit resolution 

linear and circular 
interpolation 

D Simultaneous motion 
and logic control 

Rotary Table 
D Stepper motor driven 

with 1:4 timing belt 
drive ratio 

D Up to 13,5 minutes of 
arc accuracy per pulse 

D 9,45" dia, top plate 
with ''1'' slots 

Single Axis Table with 
Patented Linear Bearings 

D Available in strokes 
of 4" to 48" 

D Static load up to 
1,0001bs 

D Slides include stepper 
motor, ball screw and 
home sensor 

D Stepper motor and 
ball screw drives 

D Available in 2 sizes 
7,8"x 11,8"x4'" and 
11,8"x15,75"x4" 

D Drill and clamping 
device optional 

D Stocked in stroke 
lengths of 9,8'" to 49" 

D Also available with 
stepper motor and ball 
screw drive 

D Maximum static load 
2001bs, 

D Up to 30"/sec, travel 
with fast helix screw 

Prices shown are typical 
within each product group. 
Pleated protective covers 
optional. Repeatability for 
all tables is .0004". Accur
acy is .0004". per Inch. 

2101 Jericho Turnpike, New Hyde Park, NY 11040 
Phone: (516) 328-3970 • FAX: 516-326-8827 

For manufacturers' sales offices, see yellow pages 
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• Longer strokes, up to 1250mm (49.2~8\1'ailable upon request 
• Patented linear precision guide rail system is used on all units. 
• For motor specifications and drive electronics, see separate data sheets. 
• Home sensor (switch) is provided with a repeatability 

better than 1/100 mm (.0004) 
• T-slot work surfaces standard on ali units. 

• Manual or driven with HL2100M3455 stepper motor. 

• These slides are driven with HL2100M3450 
stepper mowr, 

• Could be mounted in any orientation 

slightly reduced when pleated covers are added. 
Lead Screw Pitches available for above. 

Parts HL31 __ M2444 0 thru HL31 __ M2449 0 

.. Trapezoidal 
Lead Screws 

Available 
Pitches 

1/116xlmm 

e16x2mm 

016x4mm 

Pitch 
Code 

Dimensions in ( ) are inch. 
Load Carrying Class: A 

-Ball 
Screws 

Available 
Pitches 

01SX2l1\m 

,,16x4mm 

016xSmm 

b:J 

I 

.. These slides ara load carrying class: B (see Technical Section) 

Linear Slides 

Figure shows part HL31 MTM24440 with 
hand crank and without pleated cover. 

Figure shows 
part HL31MTM2402 with 

crank and without pleated cover. 

Performance Data: For Half Step Mode 

Lead SCre ..... Linear motion per hall ~~!r=rl~~ pitch step of stepper motor 

inch mm inch mm/sec inch/sec 

0394 .003 .00010 25 0.985 
0787 .005 .00020 50 1.968 
.1575 .010 . 00040 100 3.938 
.1969 .013 .00049 125 4.923 

Catalog Number Designation 
Lead Screw 

Pitch Selection t""". ",pn"""~1 
HL3j M24~ 

M~nual Mod I No. 
Driven e 

Stepper 
Driven 

Trapezoidal r itch Code 
Lead Screw T uX" Axis 

Ball Lead Screw 
EXAMPLE: 
Hl31 MTM2444C specifies a manual driven, 
trapezoidal type lead screw having a pitch of 4mm 
(.1575). 

2101 Jericho Turnpike. New Hyde Park. NY 11040 
Phone: (516) 328·3970 • TWX: 510·223·0642 • FAX 516·326·8827 

tDTecfino 
• ~DSGcotnpaI1y Lead Screw Drive Tables 

• Patented linear precision guide rail system. 
• Double guides with two linear bearings. Manual Driven 
• Stainless steel lead screw. 
• Two axial bearings. 
• Manual or driven with HL2100M3455 stepper motor. 
• Home sensor switch provided with a repeatability better than 1/100 mm (.0004). 
• T-slot work surfaces standard on ali unijs. , Working Area: 90(3.5) x 75(3.0) 

Drive LeadScrow Pleated Covers 

Catalog Stepper Ball Price Catalog Price 

~",p:T" .. Number Manual Motor Trapezoidal 
Sa.~ 

Stroke Length • Number • 
HL31MTM21700 · · 250 425 321.- HL3400M1305 95.-(9.8) (16.7) 

HL31MTM2t710 · · 400 575 348.- HL3400M1307 137:-(15.7) (22.6) 

HL31MTM2172[J · · 500 675 369.- HL3400M1309 159.-
< Stepper Driven 

(19.7) (26.6) 

HL31MTM21740 · · 750 925 417.- HL3400M1311 224:-(29.5) (36.4) 

HL31 MTM217S[J · · 1000 1175 465.- HL3400M1315 306.-(39.4) (46.3) 

HL31MTM21780 · · 1250 1425 514.- HL3400M1319 349:-(49.2) (56.1) Performance Data: For Half Step Mode 
HL31SBM21BD[J · · 250 425 829.- HL3400M1305 95,-

(9.8) (16.7) 

400 575 
LaadSCrew Linear motion per half ~~=r'= HL31SBM21810 · · (15.71 (22.S} 

877.- HL3400M1307 137:" pitch step of stepper motor 

Hl31SBM2182D · · 500 675 904.- HL3400M1309 159:- mm inch mm i"'" mm/see inch/sec 
(19.7) (26.6) 

HL31 SBM2184[J · · 750 925 979.- HL3400M1311 224:- 1 .0394 .003 .00010 25 0.985 
(29.5) (36.4) 

1000 1175 2 .0787 .005 .00020 50 1.96B 
HL31SBM218SO · · (39.4) (46.3) 1054.- HL3400M1315 306:-

3.938 4 .1575 .010 .00040 100 
HL31SBM2188[J · · 1250 1425 1129.- HL3400M1319 349:- 5 .1969 .013 .00049 125 4.923 (49.2) (56.1) 

Lead Screw Pftches available for above. Catalog Number Designation 
Trapezoidal Ball Lead Screw 

Lead Screws Screws Pitch Selection 

Available Pilch Available Pitch 

"1"1 Pitches Cod, Pitches Code 

016)(lmm A 016)(2mm B 

iJ16)(2mm B 016x4mm C 
M~nual Model No. 
Driven 

018)(4mm C 016x5mm D 
Stepper 

Fast Lead Screw 8mm (3/8") x 1" lead, and Delrin nut. Driven 

For rapid travel applications. Trapezoidal Pitch Code 
Working Area: 75(3.0) x 87(3.5) Lead ScrewT NX~ Axis 

Drive Lead Screw Pleated Covers Ball Lead Screw 
Catalog Slepper Ball Price Catalog Price 

Number Manual Moto' Trapezoidal Scnow. Slroke La'glh • Number • 
HL31MFM2150 · · 7, 22' 300.- HL3400M1301 49.- EXAMPLE: 

(2.9) (8.9) HL31 MTM2170C specifies a manual driven, 
HL31MFM2151 · · 17, 325 321:"" HL3400M1303 74.- trapezoidal type lead screw having a pitch of 4mm 

(6.9) (12.8) 

275 425 
(.1575). 

HL31MFM2152 · · (10.8) (16.7) 
342.- HL3400M1305 95 

HL31MFM2153 · · 425 575 375.- HLJ400M1307 137.- Performance Data: For Half Step Mode (16.7) (22.6) 

HL31MFM2154 · · '2' 675 Fast Lead Screw 
(20.7) (26.6) 

396.- HL3400M1309 156.-
LaadScrew Linear motion per hall Unear speed at 1 0,000 

HL31MFM2155 · · 675 82' 428.- HL3400M1310 199.- pitch slep 01 stepper motor steps of stepper motor 
(26.6) (32.5) 

HL31SFM2160 · · 7, 22' 514.- HL3400M1301 49.- mm Inch mm 1 i"'" mmfsec I irdlr'see 
(2.9) (8.9) 

HL31SFM2161 · · 175 32' 535.- HL3400M1303 74.- 25.4 1 0.0635 1°.0025 625 1 25 
(6.9) (12.8) 

Hl31SFM2162 · · 275 425 556.- HL3400M1305 95.-(10.8) (16.7) 

HL31SFM2163 · · 425 '75 589.- HL3400M1307 137.-
Dimensions in ( ) are inch. 

(16.7) (22.6) 

HL31SFM2164 · · 525 67' 610.- ~,L3400MI309 156.-
Load Carrying Class: C 

(20.7) (26.6) (see Technical Section) 
HL31SFM2165 · · 67' 82' 642.- HL3400M1310 199.-(26.8) (32.5) 

__ T~£tl,~ 
2101 Jericho Turnpike, New Hyde Park.-NY 11040 
Phone: (516] 328·3970 • TWX: 510·223·0642 • FAX: 516-326-8827 
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(415) 834-5888) 
ANTENNAS FILTERS RELAYS TEST EQUIPMENT 

Antenna Specialist Curtis Aleph International Fluke 
Cablewave Hardware J.w. Miller Allied Controls Simpson Electric 
Decibel Products Mallory American Zetller Triplell 

Stancor Aromat TIMERS 
AUDIO PRODUCTS C.P. Clare Agastat 

Argos FUSES 
Crydom Amperite 

Alias Bussmann 
Coto Industrial Timer 

Bogen Lillelfuse 
Gordos Magnecraft 

Quam U.S.D. 
Guardian Master Electronics 

Shure ITT Midtex 
Switchcraft Line Electric Omron 
University HARDWARE Magnecraft Poller & Brumfield 

3-M Master Electronics SSAC 
BATTERIES Alia Boots Midtex 

Duracell AMP Omron TOOLS & SOLDER 

Eveready Ico Rally Poller & Brumfield AMP 
E.F. Johnson Sigma Blazer Kodak 
G.C. Electronics Struthers-Dunn Ersin 

CABINETS 
Harvey Hubbell Theta-J Kester 

BUD 
Kulka Smith OK Machine & Tool 
OK Tools Paladin 

Calif. Chassis Panduit 
RESISTORS & 

Portasol 
Vector 

NETWORKS 
Ungar 

CAPACITORS R.G. Allen 
Weller 

R.G. Allen Bourns 
Xcelite 

E.F. Johnson Clarostat 
Helper Winch 

Mallory LAMPS & LIGHTING Mallory 

Sprague Eveready Ohmite TRANSFORMERS 
Chicago Minature Dormeyer 

CIRCUIT BREAKERS 
101 

Jeffersons 
lEE SEMICONDUCTORS 

Heinemann Ledu Semi Inc. 
Microtran 

Poller Brumfield Luxo Semitronics Sola 
Waber Electric Leecraft Stancor 

Mag-Lite Thordarson 
CONNECTORS Stanley SWITCHES Triad 

AMP Arrow Hart U.T.C. 
Amphenol AMP 
Cablewave OUTLET STRIPS C&K TUBES 
E.F. Johnson Waber Cherry Electric Eimac 
Kulka G.C. G.E. 
Manhallan McGill National 
Paladin POT'S & CONTROLS Omron Raytheon 
Panduit Bourns Oslo R.C.A. 
Pomona Clarostat 0110 Varian (Klyslrons) 
Superior Ohmite Swilchcraft TUBING 
Switchcraft Unimax Alpha 

Electrovert 
COUNTERS POWER SUPPLIES TERMINAL BLOCKS Heli-Tube 

Hecon & TRANSFORMERS AMP Panduit 
Kessler-Ellis Dormeyer Buchanan WIRE & CABLE 
Redington Microtran Curtis Alpha 
Stem co Sola Electrovert Belden 

Stancor Magnum Cablewave 
FIBER OPTICS Superior RDI Carol 

AMP Triad Siemen (boco 
Amphenol Tripp-lite USD Madison 
Belden Cable UTC Vernitron-Beau Manhallan 
Madison Waber Weidmuller Quabbin 

• HECON 

8·1312 For manufacturers' sales offices, see yellow pages EEM1989 
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® VIRNIlRON CONTROLS 
1601 Precision Park Lane • San Diego, CA 92073. (619) 428-5581 TWX: 910-322-1862 FAX: 619-428-5090 

Vernitron Controls is a leading supplier of Mil-Spec 
synchros and resolvers, and is a primary source for 
the more sophisticated, ultra-high-accuracy single, 
dual and multi-speed pancake-type componentry 
consistent with today's state of the art. 

Vernitron Controls operates from a modern 60,000 
square foot facility located on 4.6 acres in San 
Diego, California, specifically designed for the 
manufacture of electromagnetic devices. 

Vernitron Controls has supplied products for such 
programs as Harpoon, TOWI-Cobra, FVS, A-6, Tri
dent, Phalanx, Leopard II, 00963, CG47, and many 
more. Vernitron Controls' products are also found 
in many areas of industrial applications, including 
robotics, automatic machine tools, and computer 
disk drives. 

Product Lines from Vernitron Controls 

Standard Mil-Spec Synchros and Resolvers Hi-Accuracy 
Multispeed Pancakes Size 8 - Size 45 

Torqsyn Remote Positioners 
Analog or Digital Input 

Other Products: 

Custom Subsystem Designs 

• Digital Resolver (Single turn absolute encoder, 16-bit output) 
• 50 VA Solid State Synchro Amplifier 
• RVDT 
• Segment Resolver 

limited Angle 
Brushless Torque Motors 

Custom Electronics 

• DC Motors and Tachometers through our Magnetic Technology Division, 
Canoga Park, California; Tel. (818) 887-7700; FAX (818) 887-9964 

EEM 1989 For manufacturers' sales offices, see yellow pages 8-1313 
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8-1314 

Pancake Synchros & Resolvers -Multispeed 
VERN'TRON 

TYPE ACCURACY INPUT FREQUENCY 
NUMBER FUNCTION SPEED (MAX. ERROR! VOLTS (Hz! 

VAP12-3 ;: Resolver, AX 3 5' 5 2600 

VRP12·6 2 Resolver, RX 3 1 '12' 5 960 

VRP15-6 Resolver, AX 4 2' 7 400 

VRP20·2 Resolver. RX 1 1 '/6' 26 400 
16 12"/20" 

VAP20·3 Resolver, AX 8 10"/15" 26 400 

VRP23-1A J Resolver. RX 16 10"115" 14 1023 

VRP23-18 3 Resolver, RX 16 12"/15" 26 400 

VSP25·5 Synchro, ex 3 20' 26 400 

VSP25-6A Resolver (RT) 2 I' 11.8 400 

VRP25·6 Resolver, RDX, 2 15" 7 400 
Camp 

VRP28-2 Resolver, RX 2 I' 26 400 

VSP29·1 Synchro, ex 1 3" 15 400 
11 45" 50" Spr 26 400 

VSP29-4 Synchro. ex 1 20' 26 400 
36 20" 26 400 

VRP30.3 2 Resolver. 4 30" 8 2559 
Camp. 

VRP30-7 Resolver (RX) 2 2 ' 26 400 

VSP31-3 Resolver, RX 2 30"1100" 26 400 

VRP34-6 Resolver, AX 6 I' 26 2400 

VRP36-6 Resolver. RX 1 15' 26 400 
16 40"f60" 

VRP36·10 Resolver 1 2"' 1.25 2048 
(Comp., RT) 32 10"· 5 

VRP37·1 Resolver. RX 1 5' 26 400 
16 10·15" 

VRP37·2 Resolver. RT 8 10" max 13.7 400 
6"RMS 

VSP37·10A Synchro. ex 1 60' 26 400 
16 1.5' 

VSP37·11 Synchro, ex 1 3~' 26 400 
36 15" 26 

VSP38·6 Sync rho. ex 1 20 ' 26 400 
36 20" 26 

VRP41-2 Resolver, AX 1 14' 28 2400 
64 8'" 

VRP41·9 Resolver. RX 36 15" 10 2600 

VRP45·1 Resolver, AX 1 14' 28 '2400 
64 8'" 

VRP50·2 '- Resolver, RX 1 10' 26 400 
16 25" 

VRP90-4 2 Resolver, AX, 16 12'" 26 400 

VRP64-1 Resolver. RX 1 75 ' 115 400 
16 20" 

VRP67-1 3 Resolver, RX 1 60' 26 2600 
32 10'" 

VRP64-2 Resolver, RT 1 75' 57.5 400 
16 20" 57.5 

VSP64·1 Synchro. ex 1 75 ' 
I 

26 400 
16 30" 

VRP75·1 Resolver. RX 36 12" 10 2600 

VRP75·3 Resolver, AX 1 3D' 26 400 
16 20' 

VRP61-1 Resolver, AX 1 60' 26 2600 
32 10'" 

VRP83-1 Resolver, RX 1 100' 26 400 
16 12" 

VSP98·1 Synchro, ex 1 20' 115 400 
16 25" 

VSP1Q4·1 Synchro, ex 1 75' 26 400 
16 30" 

PANCAKES: 

1 All units are supplied with hubs and housings to 
achieve specified performance, unless otherwise 
noted. Units are without ball bearings. See separate 
chart for housed andlor brush!ess pancakes. 

Dimensions provided are for rotor and stator only 
(ref). For exact configuration and more detailed 
specification information on any part number shown, 
consult factory for latest drawing. 

2 Units are supplied without hub and housing. 

3 Units supplied with hub, but no housing. 

TRANS FOR· PHASE INPUT OUTPUT 
MATION SHIFT IMPEDANCE IMPEDANCE DIMENSIONS 1 
RATIO (DEGREES! (Ohms) (Ohms) A B C 0 

0.500 35 100 + 1160 - 1.1875 0.5625 0.245 0.098 

0.454 60 max 85 - 1.1875 0.5625 0.245 0098 

1.00 36 150 + j200 540 + j220 1.500 0.700 0.325 0.125 

0.250 ,,4 205 + j135 115 + j18 '.842 0.834 0600 0.300 
0.200 64 (common) 410 + j215 

0.454 55 310 + i270 600 + j315 1.842 0.834 0.600 0.300 

0.300 40 110 + j125 130 + j175 2.280 1.355 0.656 0.270 

0.354 60 415 + j235 1000 + j790 2.280 1.355 0.656 0.270 

0.454 20 max 1000 min 2000 max 2.500 0,311 2.575 0.910 

2.203 5.5 110 + j870 850 + j315 2.147 0.758 0.670 0.369 

1.0000 ± 0.5 max 1000 min - 2.149 0.758 0.750 0.280 
0.05% 

0.454 22 190 + j410 100 + j45 2.213 1.300 0.495 0.215 

0283 5.5 1860 + j5510 - 2.713 1.270 0.780 0.400 
0.454 25 44 + j105 

0.454 8 200 + j4100 290 + j46 2.713 1.021 0.798 0,423 
0.454 55 250 + j160 1840 + j600 

1.475 4 260 + j1130 680 + j850 2.902 1.821 0.390 0.156 

0.480 18 700 + j1840 365 + j125 2.757 1.735 0,600 0,230 

0.988 8 38 + j217 70 + j26 2.147 0.758 0.665 0.268 

0.454 35 160 + j400· 200 + j250~ 1.885 1.311 0.198 0.098 

0.454 7.5 3880 + j6130 820 + j130 3.383 2:239 0.600 0.242 
0.454 26.5 323 + j630 580 + j505 

0.454 4.5 1100 + j5000 360 + j120 2,598 1,112 0.505 0.200 
0.120 O· 210 + j130 460 + j280 

0.125 12 270 + j160 45 + j5 2,875 1,706 0.680 0.270 
0.250 65 (common) 380 + j285 

0.4 35 800 + 1220 830 ~ j500 2.782 1.335 0.680 0.280 

0.454 10 70 + j323 198 + j28 3.470 1.625 0.805 0.322 
0.454 4 (common) 400 + j28 

0.60 6 390 + j950 120 + j35 3.500 2.075 1.500 0.750 
0,43 40 300 + j340 1170 + j985 

0.454 8 1300 + 3200 - 2.713 1.021 0.850 0,423 
0.454 55 220 + j160 

0.171 8 5000 + j 12600 240 + j75 3.630 2.600 0.500 0.200 
0.17. 38 300 + j370 720 + j1270 

0.316 0 90 + j470 410 + j965 3.500 2.075 1,500 0.750 

0.171 8 3400 + j6200 180 + j60 3.910 2.870 0.500 0.200 
0.171 38 350 + j490 1000 + j1600 

025 14 190 + j290 110 + j24 4.994 3.4555 0.750 0.385 
0.26 32 I (common 110 + '70 

0.454 30 205 + j360 203 + jl96 4.994 3.4555 0.750 0.385 

0.500 4 340 + j890 750 + j300 5.750 3.750 1,000 0.358 
0.500 20 (common) 300 + j450 

0.25 1 200 + jl000· 230 + j170· 6.610 5.200 0.650 0.32 
0.25 11 (common) 170 + j640· 

1.00 1.5 31000 + j53000 8000 + j40000 5.750 3.750 1.000 0.358 
1.00 19 1300 + j3550 5800 + j6500 

0.454 1.5 90 + j450 52 + )18 5.750 3.750 1.000 0.358 
0.454 7 (common) 310 + j90 

0.316 5 75 + j380 50 + j215 6.517 4.500 '1.250 0.756 

0.313 5 260 + j460 400 + j200 6.513 4.500 0.900 0.508 
0.313 30 (common) 120 + j8S 

0.25 2 260 + j9S0· 320 + j140· 7.870 6.470 0.650 0.313 
0.25 12 (common) 106 + i470~ 
0.454 25 200 + j475 390 + j250 7.890 5.890 1.375 0.500 
0.454 5 (common) 300 + j240 

0.783 3.5 490 + j1700 380 + j1900 8.500 6.500 0.890 0.340 
0.783 12.5 (common) 1050 + jl050 

0.454 6 260 min 560 max 10.000 8.000 0.100 0.358 
0.454 20 max (common) 1000 max 

1;..-..-t-B1 _I 
I~ lEi /113110 6 I,qm~ Ai !'Ifl:! ~"" • 
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3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 3500 

® VERNITRON CONTROlS 
1601 Precision Park Lane· San Diego, California 92073 • (619) 428·5581 TWX: 910·322·1862 

~ltffeJt~M BRUSHlESS DC TORQUE MOTORS 
VERNITORQTM BRUSH LESS DC TORQUE MOTORS 
Brushless, direct drive, limited rotation motors 
available in two and four pole configurations, 
frameless or housed, for precise positioning, ac
tuation and infinite control. Available with Alnico 
or air stabilized samarium cobalt magnets for ease 
of handling and assembly. All units are toroidally 
wound and encapsulated in a high temperature me
dium through a preCision transfer molding process. 

Vernitorq motors feature: 
• Quick response 
• Wide angular excursion 
• Hi torque, 10 input power 
• Infinite resolution 
• No slot effect 

In addition to the above features, "Vernitorq" 
motors are friction free, explosion-proof, and offer 
no electrical or mechanical noise. They are ideally 
suited for such typical applications as: 
• Mirror positioning in infra-red/thermal imaging 

systems 
• Tension control on hi speed printers 
• Disc drive head positioners 
• Open/close valve actuators 
• Medical scanning equipment 
• Camera control mechanisms 

"Vernitorq" motors are optimally designed to en
hance system performance. 

TYPICAL 
PERFORMANCE 
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Power @ Power @ Input @ 

V.rnltron Puk Peak Continuous Continuous Continuous 
Type Torque Torque Torque Torque Torque 

Number (Oz·ln} (Watts} (Oz·ln} Watts (Volls} 

VBTM9·C@ 2.9 25 1,3 5.0 8.0 

VBTM10·A 1.3 16 0.5 2.4 12.0 

VBTM10·A·l 1.3 12 0.5 1.8 11.0 

VBTM10-B 6.0 175 1.5 11.0 44.0 

VBTM10·D 1.3 16 0.5 2.4 11.7 

VBTM10·E 1.3 17 0.3 0.9 4.7 

VBTM1O-G 6.0 lIS 1.4 6.3 5.4 

VBTMIO·K@ 1.8 9 1.2 4.0 5.3 

VBTMIO·L <D @ 14.5 420 1.7 6.0 10.0 

VBTM10-M (I) 1.8 9 1.2 3.7 6.7 

VBTMIO-N@ 1.8 21 0.6 2.3 9.6 

VBTM10·R (I) 1.8 20 0.6 2.1 11.8 

VBTM10·S@ 6.0 85 1.5 5.3 5.6 

VBTMI2·B 4.5 37 0.9 1.5 3.7 

VBTM12·C0 2.5 26 1.2 6.0 19.5 

VBTM12·E <D 14.0 154 3.0 7.0 5.2 

VBTM15-A 5.0 28 2.8 9.0 23.6 

VBTM1S-A@ 7.0 27 2.0 2.1 5.0 

VBTMIS-B@ 6.0 25 1.7 2.1 5.6 

VBTM17·A 18.0 70 8.0 14.0 12.8 

VBTM17·B 6.7 69 2.8 12.0 24.6 

VBTM17·C (I) 18.0 55 8.0 11.0 11.5 

VBTM17·CI@ 18.0 55 8.0 11 .. 0 15.8 

VBTMI S-A 12.0 68 4.0 7.5 15.0 

VBTMI8·B 18.0 75 8.0 14.0 13.0 

VBTMI8·C 18.0 83 6.5 11.0 B.2 

VBTMI8·D(I) 20.0 131 7.0 16.0 13.3 

VBTM23·B 25.0 83 7.0 4.9 7.0 

VBTM23-D (I) 25.0 73 5.0 2.9 6.8 

VBTM23·E (I) 13.0 20 8.6 8.7 6.0 

VBTM23-E·I (I) 13.5 19 8.1 6.8 9.0 

VBTM23-G (I) 37.0 36 24.0 15.1 12.6 

VBTM25-E(I) 21.3 44 14.2 20 13.0 

VBTM33·A 80.0 210 26.0 22.3 23.1 

VBTM33-B 55.0 60 27.0 14.6 10.B 

VBTM34·B 130.0 279 40.0 26.4 15.8 

VBTM34·C 130.0 32.8 40.0 31.0 6.6 

VBTM34·D 83.0 80 40.0 18.5 11.4 

VBTM34·E·l 250.0 281 70.0 22.0 ·5.4 

VBTM34·G 250.0 305 67.0 22.0 10.5 

VBTM34·H 80.0 98 60.0 55.4 12.0 

VBTM34.J 80.0 132 45.0 41.6 20.8 

VBTM34·K 250.0 281 80.0 28.8 12.2 

VBTM34·L (I) 75.0 211 20.0 18.0 lB.O 

VBTM34·M@ 100.0 242 40.0 39.0 18.9 

VBTM34·N@ 34.0 73 22.7 33 11.6 

YBTM35.B@ 165 115 50 16.1 9.0 

~9.AC!l 40.0 65 30.0 36.7 25.7 

VBTM40·A 160.0 144 57.0 18.3 12.8 

VBTM40·B@ 260 140 180 66 8.2 

VBTM43·A@ 330 236 120 31.2 14.8 

VBTM52·B@ 70B.0 502 148.0 22.0 10.0 

VBTM52·B·l @ 708.0 394 148.0 17.2 7.5 

VBTM80.A@ 1882 378 1286 175 11.8 

VBTM100·A@ 2860 268 2496 200 13.3 

VBTMI40·A C!l <l 4608 258 4032 200 13.2 

HOUSED MOTORS (Dlamala.s a.a: A = Housing 00; B = Housing Langth; 

VBTMH14·B·l 4.5 26.5 0.15 0.03 1.4 

VBTMHI5·A 6.0 65.4 0.9 1.5 3.7 

VBTMH18·A 10.0 14.8 8.5 10.7 9.3 

VBTMH38·B· I 80.0 210 26.0 22.3 23.1 

Torque 
Sanslllvily 
(Ol·ln/amp} 

2.1 

2.5 

3.0 

6.0 

2.4 

1.6 

1.2 

1.6 

2.9 

2.14 

2.5 

3.3 

1.6 

2.25 

4.0 

2.2 

7.5 

4.8 

4.6 

7.5 

5.7 

8.4 

12.4 

8.0 

7.5 

5.0 

5.8 

10.0 

11.7 

5.9 

10.8 

20.0 

8.5 

27.0 

20.0 

24.0 

B.5 

24.6 

17.0 

32.0 

13.0 

22.5 

34.0 

20.0 

19.5 

8.2 

27.9 

21.0 

40.0 

22 

56.8 

67.0 

64-8 

B6 

165 

268 

7.0 

2.25 

7.4 

27.0 

Q) Check with factory regarding duty cycle 
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MOTORS, DRIVES, & ROTATING EQUIPMENT 

V H:RNrl'ECH 
Division of VERNITRON CORPORATION 

MOTORS/MOTOR GENERATORS 

:(::<-STANDARD DESIGNS 
OR CUSTOM DESIGNED 
o YOUR REQUIREMENTS 

IHYSTERESIS SYNCHRONOUS MOTORS FOR LASER OPTICAL SCANNING POLYGON APPLICATIONS I 
VARIABLE FREQUENCY/SPEED BALANCED ROTORS SHAFT RUNOUT & FLATNESS 
300 RPM To 48,000 RPM .0001 oz. inch .0001/1 

EXTENDED LIFE 
10 Years without Relubrication 

VOLTAGE RANGE 
2.0 Volts to 280 Volts 

THRU-BORE CONSTRUCTION 
Precision Stator Bore 

ALL UNITS WITH AND WITHOUT GEARHEADS 
Servomotors 

Viscous Damped Motors 
Inertially Damped Motors 

Hysteresis Synchronous Motors* 

SIZES 
BuOrd Size 5 (0.5" Dia.) to 
BuOrd Size 33 (3.250/1 Dia.) 

SPEEDS 
300 RPM to 48,000 RPM 
(Stepper Motors in Steps of 
7.5°, 15°, 45°, and 90°) 

Stepper Motors Computing Motor Tachometers 
Motor Generators Integrating Motor Tachometers 
Rate Motor Tachometers 

FREQUENCY 
30,50,60,80,400,420,800, 
1000, and 1200 (Sine or Square 
Wave) Variable Frequency 
Motors are <.:..:0 standard at 
Vernitech 

Poles - 2,4,6,8, 12 

Spin (Gyro) Motors 

VOLTAGES 
2.0 Volts to 280 Volts 

PHASES 
1, 2, and 3 
2,3, and 4 (in 
Stepper Motors) 

CLUTCHES AND BRAKES 

PRECISION 
INSTRUMENT 

These units are manufactured primarily 
to satisfy the high standards of Military 
requirements. Their above-standard 
quality is further emphasized by a high 
efficiency-to-size ratio. If precision is 
the need - then these are the instru-

PERMANENT 
MAGNET 

HYSTERESIS 
CLUTCH 

PMC Series 
Designed for applications requiring 
repeatable torque and long life. Units 
can be utilized to comply with OSHA 
safety regulations and as a fail-safe 
device to protect other expensive 
components. In the 1.5 in. diameter 
frame size-torque is factory adjust· 
able up to 8.5 oz. in. and can be held 
within 10% max., from unit to unit in 
speeds up to 10,000 R.P.M. Repeat
ability of torque level can be main
tained within ±1 %. 

FAIL SAFE 
BRAKE S (SBF SERIES) 

DESIGN FEATURES 

D Braking action occurs when coil is 
de-energized, or power fails. 

D Unit is adjustable to compensate 
for wear. 

D Zero backlash armature with spring 
release. 

D Clamp-Lock hub for positive 
retention. 

D Stationary field coil- no slip rings 
or brushes. 

D Fast response time. 

The PMC series will operate over a 
temperature range of -65°F to 

ments for you. 260°F. 
Refer to sections 2440,4750,5500 for additional product listin s. MANY INDUSTRIAL TYPES AVAILABLE 

~IE~N 1'1']3]0:8: 300 Marcus Blvd., Deer Park, NY 11729 
516-586-5100' TWX 510-227-6089' FAX 516-242-7940 

8-1316 For manufacturers' sales offices, see yellow pages EEM1989 



3700 ELECTRO-OPTICAL EQUIPMENT (EXCL FIBER OPTICS) 3700 

A ® PHILIPS DISCRETE SEMICONDUCTORS ."perex ~O";";;';P=TO:""';:;C'-'::;;'O':"'::"U"::"':"Pl=E':"';;::RS'-'::;;',=IN;;;':"':F:""::"RA;:";;;:R:""::"E"::"";D...;;..cS;";;";;EN-S-O-RS-,-&----; 
NORTH AMERICANdpi~ILt~S CORPORATION TEMPERATURE SENSORS 

SLATERSVILLE, RI 

oProCOUPLERS-Case Slyle SOT·90B Speclral Noise Peak! Peak Field of 

CTR V" (Sal) V" Response Peak Sgnl View 
Vee@Rl min j.--:T~y!!:pe~ ___ -!P..:kL-g ______ "':~t:!m::..-. _____ ...:~~V:.-___ -!::~~V_--,-,-.,.,-...:(!::de::lg!L)~ 
V 0 V PYROELECTRIC INFRARED SENSORS (CERAMIC) Oper. Vollage: 3-10, Freq. Range: 0.1-20 Hz 

G/o @ IF @ VeE VISO max @ IF @ Ie 
Type min mA V VAt V mA mA ~S @ 

Transislor Oulpul RPW100' TO·5 6·14 25 800 135 
Dual Daylile 
Series Filler 
Opposed Silicon 

Window 

4N25 
4N25A 
4N26 
4N27 
4N28 
4N35 
4N36 
4N37 
HllAI 
HllA2 
Hl1A3 
HllA4 
HllA5 
MCT26 
MCT2 
CNY57U 
CNY57AU 
CNX35U 
CNX36U 
CNX39U 

20 
20 
20 
10 
10 

100 
100 
100 

50 
20 
20 
10 
30 
6 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 2,500 0.5 
10 1,775' 0.5 
10 1,500 0.5 
10 1,500 0.5 
10 500 05 
10 3,550 0.3 
10 2,500 0.3 
10 1,500 0.3 
10 2,500 0.4 
10 1,500 0.4 
10 2,500 0.4 
10 1,500 0.4 
10 1,500 0.4 
10 4,400' 0.5 
10 4,400' 0.4 
0.4 4,300 0.4 
0.4 4,300 0.4 
0.4 4,400' 0.4 
0.4 4,4002 0.4 
0.4 4,4002 0.4 

50 2.0 
50 2.0 
50 2.0 
50 2.0 
50 2.0 
10 0.5 
10 0.5 
10 0.5 
10 0.5 
10 0.5 
10 0.5 
10 0.5 
10 0.5 
60 1.6 
16 2.0 
10 2.0 
10 4.0 
10 2.0 
10 4.0 
10 2.0 

313 
313 
313 
313 
313 
715 
715 
715 
313' 
313' 
313' 
313' 
313' 
313' 
5110 
313 
313 
313 
715 
514 

10 100 30 
10 100 30 
10 100 30 
10 100 30 
10 100 30 
10 100 30 
10 100 30 
10 100 30 
10 100 30 
10 100 30 
10 100 30 
10 100 30 
10 100 30 
10 100 30 

RPY222' TO·5 6·14 26 890 115 

20 
20 
40 

40·90 
80 

60·90 

High Vollage Transislor Oulpul 

4N38 10 10 10 
4N38A 10 10 10 
CNY17·1 40·80 10 5.0 
CNYI7·2 63·125 10 5.0 
CNYI7·3 100·200 10 5.0 
CNY17·4 160 10 5 
CNX38U 70·210 10 10 

Darlinglon Transislor Oulpul 

H1181 500 1 5,0 
H1182 200 1 5.0 
H1183 100 1 5.0 
H118255 100 10 5.0 
MGA230 100 10 5.0 
MCA231 200 1 5,0 

1,500 1.0 
2,500 1.0 
4,4002 0.3 
4,400' 0.3 
4,400' 0.3 
4,400 0.3 
4,400' 0.4 

20 
20 
10 
10 
10 
10 
16 

1 
1 
1 

50 

4.0 
40 
2.5 
2.5 
2.5 
2.5 
2.0 

1 
1 
1 

50 

515 
515 
515 
515 
515 
515 
515 

1251100 
1251100 
1251100 
125/100 

nole 4 30 
5 100 30 
5 100 30 
5 100 30 
5 100 30 
5 100 30 

10 
10 
10 
10 
10 
10 
5 

100 
100 
100 
100 
100 
100 
100 

80 
80 
70 
70 
70 
70 
80 

Series 
Conn. 
Inter~ 

digitaled 
pairs 
KRX10'# 
Dual 
Elemenl 
Series 
Opposed 
KRX11# 
Dual 
Elemenl 

Low 
Profile 
MO·81 

Low 
Profile 
MO·81 

Single elemenllypes 

RPY109# TO·5 

P5062# TO·5 

Daylite 
Filter 
Silicon 
Window 

6·14 
Daylile 
Filler 
Silicon 
Window 
6·14 
Oplim. 
Uncoaled 
Silicon 
Window 

1·15 
8·14 

"For passive IR intruder alarms & critical motion sensing. 
#For passive IR sensing (light sw" elc,) 

1.27 
1.10 

L{--t--=t 
I __ 7.3~~ ful!rad. 2.9~ 

1- 6.9,5 - -j245r, 

@-'JjO~.2~Alt--r-1~ liO max rad 1 l~~~t,_omal(rall 

J: 2.7 ~:~ i--=r. I 
2.4 "r-: I elemefil 3'6 ! : 

25 

30 

15 
20 

MCA255 100 10 5,0 

2,500 1.0 
2,500 1.0 
2,500 1.0 
1,500 1.0 
3,550 1.0 
3,500 1.2 
3,550 1.0 
4,4002 1.0 
4,4002 1.0 
4,4002 1.2 
4,4002 1.0 
4,4002 1.0 

50 
10 
50 
8 

50 
50 
50 
2 

51100 
51100 
51100 
.7/25 
.7/25 
.7125 
.7135 
.7/35 

10 10 100 
10 10 100 
10 10 100 
10 10 100 
10' 5 100 
10' 5 100 
10' 5 100 

25 
25 
25 
55 
30 
30 
55 
30 
30 
30 
30 
30 

'I': ) ~ '" 'l ","flo. 'I' i: 0.55 
"-.. element B element ~ 1-0.35 

element "'" plane I ).Jr-----:,.apparenl 

\17-'i1r'lt~~,:;;'::;:O::;:''"~O.~' =*.22 I ...., element pipe 4N29 100 10 10 
4N3o 100 10 10 
4N31 50 10 10 
4N32 500 10 10 
4N33 500 10 10 

8 
8 
8 
8 

2 
2 
2 
2 

noOO 7 
nole 7 
note 7 
note 7 
nole 7 

Note: 1 = V,"'; 2 = Voc; 3 = tRlSE!tFALL; 4 = lel15 MA, Vcc5V, R,IOOkO, RL2kOI; 5 = IF; 
(Note); 7 = I (2oomA; Vee = 10V, R = 1800). MO·81 

,t-- ~ ~f::~~~"~:::~:'l 
12.7 ~ Ib~~~~~n~Jn~ 
~Is~ ;:bope 03max(x3} ~ 

L: J ~ LL0 45 "" 

Currenl Transfer 
Ralio (CTRI 

Package % AT I, V" 
Oulline min mA Volls 

VIO'. V,,(SAT) 

~x~ ....,J 0.90 (xl) 
tONtOFF V(BR) 1-_________________ -1 

Typical CEO 13"~'~' -',62m~~ S An, Vee Rl min il __ I 
mA Volls Ohm Volls ! I 0,51 ,.~ 6 , , 

B~lllmax For Power Supply Applicalions , , * - --
CNX71 SOT·90B 40 10 0.4 5,300 0.19 10 4 20/20' 2 10 100 30 ;i 0.3 ii l'; - ~,~ CT~. 
CNX62A SOT·230 40 10 0.4 5,300 0,19 10 4 313 22 55 1,010000 5300 10,2 -'62 I, 1:..,,' , , ', 0,25 
CNX72A SOT·229 40 10 0.4 5,300 0,19 10 4 26/2.5' ~---I ......---.. 
CNX82A SOT·231 40 10 0.4 5,300 0.19 10 4 313 22 55 11 0000 5500 50"0'1".'9'0°0' 0-" 
GNX83A SOT·231 40 10 0.4 5,300 0,19 10 4 313 

Type 
d.c. max AT I, I, 
Volls Volls mA mA 

CNYI7G·l SOT·231 40 10 5 5,300 0.19 10 4 313 2 10 100 70 
CNYI7G·2 SOT·231 63 10 5 5,300 0.19 10 4 313 2 10 100 70 
CNYI7G·3 SOT·231 100 10 5 5,300 0,19 10 4 313 2 10 100 70 
CNY17G·4 SOT·231 160 10 5 5,300 0,19 10 4 313 2 10 100 70 
CNYI7GF·l SOT·231 40 10 5 5,300 0,19 10 4 313 2 10 100 70 
CNYI7GF·2 SOT·231 63 10 5 5,300 0.19 10 4 313 2 10 100 70 
CNYI7GF·3 SOT·231 100 10 5 5,300 0.19 10 4 313 2 10 100 70 (I) lead diameter in this ZOlle uncontrolled 

CNYI7GF·4 SOT·231 160 10 5 5,300 0.19 10 4 313 2 10 100 70 00·34 

930 140 

850 140 

385 110 
480 110 

ro·92 

~---*~ 
rfff~~ 

,i seating plane :~;,' 
MH :: 'J 

..I~:~-T,~ 
SOT·211 

CNW82 SOT·228 40 10 0.4 8,340 0.19 10 4 3/3 2 5 100 50 SEA""" !'lANE 

1-.,,;.~.,,;.~~:;,;::;,.?=;.;~;.;g,;;i:;;:~~;.,;~=~~=;.;~:..;~=~';.;:;,;.I~.;,;:~;,;.6;.;~=~.;.;~~=;.;~;,;.~=:;:,,:,;;.;~;:.;~:.=~-~_:_-~ _1_1~_~_~~-llTl.tJ± _!~,'~03,'-:, I\'~'< 0 [8,,:,00.2 -,-~;o, PTC (Posilive Temp CoeHicienl) SILICON PLANAR TEMPERATURE SENSORS S;;" / ' " 
Thermal 

Temp R TimeCnst - i ' i~"'l'E 0.,-11- o,,_II~ 
Tol Range @ 25°C (Seconds) TC Q , /' -- ",,0,2 --

Type Pkg + + 0c 0 Air liquid '/o/0C ro·5 I---' SOO·80 

KTY81·11o 
KTY81·12o 
KTY81·210 
KTY81·22o 
KTY83·11o 
KTY83·120 
KTY84·130 
KTY84·15o 
KTY85·11o 
KTY85·12o 
KTY85·15o 
KTY86·205 

TO·92 
TO·92 
TO·92 
TO·92 
00·34 
00·34 
00·34 
00·34 
SOD·8o 
SOD·8o 
SOD·80 
VO·69 

1 -55+150 lk 50 5 0.75 
2 -55+150 lk 50 5 0.75 
1 -55+150 2k 50 5 0,75 
2 -55+150 2k 50 5 0.75 
1 -55+175 lk 40 1 Q,75 
2 -55+175 lk 40 1 0,75 
3 0+300 1 k 40 1 0.75 
5 0+300 1 k 20 1 0.75 
1 -25+125 lk 20 1 0.75 
2 -25+ 125 lk 20 1 0.75 
5 -25+125 lk 20 1 0.75 
5 -55+ 175 2k 30 1 0.75 

See Philips Power Semiconduclors in Vol. A, Seclion 4800 and 
liquid Cryslal Displays (LCOs) in Vol. 0, Seclion 2450. 

SOT·220 

~'.7m" iiE:3.,o"Js.' 
~lU U U ll~Trilmax 0,3 . 3'~ill -, • 0,2 : 3,1 0.76 

~ 0,56 i.mo25mJ 
501-230 . ':: 0,40 ~~" 

fa",m" .,r,'m"l 
, ~llmrnD~,51 6,4 ,"" min max . ~ 

0,3 • 3~ -. 

i~:~~~ 
SOJ.229 '~" 0,40 , :114 x 

GEOAGE WASHINGTON HWY., SMITHFIELD, AI 02917, 401/232-0500, FAX 4011232-0505, TWX 710-381-8808. 
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3700 ELECTRO OPTICAL EQUIPMENT (EXCL FIBER OPTICS) - 3700 

A.nperex® PHILIPS DISCRETE SEMICONDUCTORS 

OPTOCOUPLERS, INFRARED SENSORS, & 
a division of 

TEMPERATURE SENSORS NORTH AMERICAN PHILIPS CORPORATION 
SLATERSVILLE, RI 

Package Nominal Resistance Measuring Temperalure Luminous Inlensity, Iv 
Type Outline Value (0) Range (OC) V, I, 1,=2mA 1,=10mA 

TEMPERATURE SENSORS Package @I,=10mA Max (mcd) (mcd) 
Type Oulline Lens IV) (mA) Min, Max. Min. Max. 

. KTY81-100 SERIES SOO-70 1000 55 to +150 
KTY81-200 SERIES SOO-70 2000 -55 to +150 VISIBLE LEOS CON'T GREEN A=565nm, GaP:N 
KTY83·100 SERIES SOO·68 1000 -55 to +175 
KTY84-100 SERIES SOO-68 1000 o to +300 PlEO-GR44Dl-2 SOO-74l Diffusing 2.1 60 - - 1 2.2 
KTY85-100 SERIES SOD-80 1000 -40 to +125 -3 - - 1.6 3.5 
KTY86-205 SERIES VO-69 2000 -40 to +150 PlEO·GR44El ·2 SOO·75Bl Diffusing 2.1 60 - - 1 2.2 

Package Operating Voltage Spectral Response ·3 - - 1.6 3.5 
Type Oulline IV) (~m) PlED·GR44Fl·2 SOD-76l Diffusing 1.75 100 - - 1 22 

INFRARED SENSORS STANDARD DUAL ELEMENT 
-3 - - 1.6 3.5 

PlEO-GR44Gl·2 SOD·77l Diffusing 2.1 60 - - 1 2.2 
RPW100 SOT·49E 3 to 10 6.5±0.5 to > 14 ·3 - - 1.6 3.5 
RPW10l SOT-49M 3 to 10 6.5+0.5 to > 14 Luminous Inlensily, Iv 

LOW COST DUAL ELEMENT V, I, 1,=2mA 1,=10mA 
Package @I,=10mA Max (mcd) (mcd) 

KRX10 MO·81 3 to 10 6.5±0.5 to > 14 Type Outline Lens (V) (mA) Min. Max. Min. Max. 
KRXll MO·81 3 to 10 Optimized 6 to 14 

HYPER RED, A=650nm, GaAIAs 
SINGLE ELEMENT 

PlEO-H313A·D SOD·53E Directive 1.75 100 3 7 - -
P5062 SOT·49H 3 to 10 8.0±0.5 to > 14 -E 5 12 - -
RPY109 SOT-49H 3 to 10 1.0to >15 -7 - - 16 35 

·8 30 70 
INFRARED LEOS PlEO·H314A-8 SOD-53E Diffusing 1.75 100 1 2.2 - -

I <1>, and I, at I, -C 1.6 3.5 - -

T1p 
I, IFRM V. 9lk I, I, 

·5 - - 5 12 
-6 - - 10 22 Package Max. Max. Max. Typ Typ Typ Typ 

Type Outline (nm) (mA) (mA) IV) (~W) (mW/sr) (mA) (0) (ns) (ns) Crystal PlED-H511C·F SOD-63D Directive 1.75 100 10 22 - -
-G 16 35 - -

ROUND, 3mm DIAMETER ·9 - - 50 120 
·10 100 220 

CQW58A·l SOO·53F 830 60 1000') 5 1000 1 to 5 20 15 30 30 GaAIAs PlED-H514B·B SOD·63A Diffusing 1.75 100 1 2.2 CQW58A-2 >3 
- -

-C 1.6 3.5 - -
CQY58A >2 ·5 - - 5 12 
CQY58A-l SOD-53F 930 50 200" 5 1000 1 to 5 20 20 3000 3000 GaAs ·6 - - 10 22 
CQY58A·2 >3 PlED-H514Cl-9 SOD-63l Directive 1.75 100 50 120 - -
ROUND, 5mm DIAMETER -10 - - 100 200 

CQW89A 
PlED-H544Cl-5 SOD·63l Di1fusing 1.75 100 5 12 

>9 ·6 - - 10 22 
CQW89A-l SOD·63D2 830 130 2500') 5 8000 >12 100 40 30 30 GaAlAs PlED-HR14E·3 SOD·758 Diffusing CQW89A-2 >15 1.75 100 - 1.6 3.5 

-4 3 7 
CQW89B SOD-94 830 130 25001) 5 8000 >20 100 12 30 30 GaAIAs PlED-HRI4F-3 SOD-76A Diffusing 1.75 100 1.6 
CQY89A 

3.5 
>9 -4 - - 3 7 

CQY89A·l SOD·63B2 930 130 10002) 5 12000 >12 100 40 1000 1000 GaAs PlED·HR14G·3 SOD-77A CQY89A-2 >15 Diffusing 1.75 100 - - 1.6 3.5 
·4 3 7 

RECTANGULAR WITH ROUND END PlED·HR44Dl-3 SOD-74l Diffusing 1.75 100 - - 1.6 3.5 

CQY89F 
-4 3 7 

>9 
COY89F·l 930 130 10002) 5 8000 >12 100 3D') 1000 1000 GaAs PlED·HR44El-3 SOD-75Bl Diffusing 1.75 100 - - 1.6 3.5 
COY89F-2 >15 -4 - - 3 7 

l)Pulse width = ,,10 >,s; Ii = 0,01 
PlED-HR44Fl SOO-76l Diffusing 1.75 100 1.6 3.5 

·4 - - 3 7 
2lPulse width = ,,50 ~s; Ii = 0,05 

PlED·HR44GL-3 SOO-77l Diffusing 1.75 100 1.6 3.5 31Beamwidth = 30° in the plane of the leads and 25° perpendicular to that plane. - -
'consult data sheet ·4 - - 3 7 

Luminous Inlenslty, Iv YELLOW, A=590nm, GaP: As 

V, I, 1,-2mA 1,=10mA PlED-Y313A·4 SOD-53E Directive 2.1 30 - - 3 7 
Package @I,=10mA Max (mcd) (mcd) ·5 - - 5 12 Type Oulline lens IV) (mA) Min. Max. Min. Max. 

PlED·Y314A·2 SOD-53E Diffusing 2.1 30 1 2.2 
GREEN A=565nm, GaP:N ·3 - - 1.6 3.5 

PlEO-G313A-6 SOO·53E Directive 2.1 60 - - 10 22 PlED·Y511C·7 SOD·63D Directive 21 30 - - 16 35 
·7 - - 16 35 ·8 - - 30 70 

PlED-G314A·3 SOO-53E Diffusing 2.1 60 - - 1.6 3.5 PlED-Y513C·6 SOD·63D Directive 2.1 30 10 22 
-4 - - 3 7 ·7 - - 16 35 

PlEO-G511C·8 SOO-63D Directive 2.1 60 - - 30 70 PlED-Y514B-4 SOD-G3A Diffusing 2.1 30 - 3 7 
·9 50 120 ·5 - - 5 12 

PlEO-G513C-7 SOO·63D Directive 2.1 60 - - 16 35 PlED·Y541Cl·7 SOD·63l Directive 2.1 30 - - 16 35 
-8 - - 30 70 ·8 - - 30 70 

PlED·G5148-4 SOD-63A Diffusing 2.1 60 - - 3 7 PlED·Y543CL·6 SOD·63l Directive 2.1 30 10 22 
-5 - - 5 12 -7 - - 16 35 

PlED·G541Cl·8 SOD-63l Directive 2.1 60 - - 30 70 PlED·Y544Cl·4 SOD-63l Diffusing 2.1 30 - - 3 7 
·9 - - 50 120 ·5 - - 5 12 

PlED·G543CL·7 SOD-63l Directive 2.1 60 - - 16 35 PLED· Y544Kl·3 SOD·85Al Diffusing 2.1 30 1.6 3.5 
-8 - - 30 70 ·4 - - 3 7 

PlED-G544Cl ·4 SOO-63l Diffusing 21 60 - - 3 7 PLED· Y544ll-4 SOD-858l Diffusing 21 30 3 7 
-5 - - 5 12 -5 - - 5 12 

PlED·G544Kl·4 SOD-85Al Diffusing 21 60 - - 3 7 PlED·YR14E-2 SOO-75B Diffusing 2.1 30 - - 1 2.2 
-5 - - 5 12 ·3 - - 1.6 3.5 

PlED-G544ll-4 SOD·858l Diffusing 21 60 - - 3 7 PlEO-YR14F-2 SOD-76A Diffusing 2.1 30 1 2.2 
-5 - - 5 12 -3 - - 1.6 3.5 

PlED-GR14E-2 SOO·758 Diffusing 2.1 60 - - 1 2.2 PlED-YR14G-2 SOD-77A Diffusing 21 30 1 2.2 
·3 - - 1.6 3.5 -3 - - 1.6 3.5 

PlED-GR14F·2 SOD-76A Diffusing 21 60 - - 1 22 PlED-YR44Dl·2 SOD-74l Diffusing 2.1 30 1 2.2 
·3 - - 1.6 3.5 -3 - - 1.6 3.5 

PlEO-GR14G·2 SOD-77A Diffusing 2.1 60 - - 1 2.2 PlEO-YR44El-2 SOD·75Bl Diffusing 2.1 30 1 2.2 
·3 - - 1.6 3.5 -3 - - 1.6 3.5 

GEORGE WASHINGTON HWY., SMITHFIELD, RI 02917, 401/232·0500, FAX 401/232-0505, TWX 710-381-8808. 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCL FIBER OPTICS) 3700 

A.nperex® PHILIPS DISCRETE SEMICONDUCTORS 

OPTOCOUPLERS, INFRARED SENSORS, & 
a division of 

TEMPERATURE SENSORS NORTH AMERICAN PHILIPS CORPORATION 
SLATERSVILLE, RI 

Luminous Intensity, I, Luminous Intensity, I, 
V, I, 1,-2mA IF-lOrnA V, I, 1,-2mA 1,-10mA 

Package @t,=10mA Max (mcd) (mcd) Package @1(=10mA Max (mcd) (mcd) 
Type Outline Lens (V) (rnA) Min. Max. Min. Max. Type Outline Lens (V) (rnA) Min. Max. Min. Max. 

VISIBLE LEOS CON'T. YELLOW, ~=590nm. GaP: As BI·COLOR GREEN CON'T 

PLED· YR44FL·2 SOD·76L Diffusing 2.1 30 - - 1 2.2 PLED·TR12F SOD·76A Diffusing 
·3 - - 1.6 3.5 GREEN 2.1' 60 - - l' -

HYPER·RED 1.75 100 1 
PLED·YR44GI·2 SOD·77L Diffusing 2.1 30 1 2.2 PLEo·TR12G SOo·77A oilfusing 

·3 - - 1.6 3.5 GREEN 2.1' 60 - - l' 
HYPER·RED 1.75 100 - - 1 -

BI·COLOR: GREEN (~=565nm. GaP:N) HYPER·RED (~=650nm, GaAIAs) PLED· TR42DL SOo·74L Diffusing 
PLEo·T5128 SOo·63A Diffusing GREEN 2.1' 60 - - l' -

GREEN 2.1' 60 - - 3' - HYPER·REo 1.75 100 - - 1 -

HYPER·RED 1.75 100 - - 3 - ~IOTE~OE~~ visible LEO is also available at Lower Luminous Intensity than specified in the above taDles. For Ihese 
PLED·TR12E 500·758 Diffusing LEOs with no specified luminous intensity. the same type number is used, but wilh the last two characters left 

GREEN 2.1" 60 - - l' - blank. For example, if a PLED·G313A·6 with no specified luminous intensity is required. the type number 
HYPER· RED 1.75 100 - - 1 - Decomes PLED·G313A. 

SEMICONDUCTOR LASERS (in order of wavelength) 

Wave· Output Theshold Spectral Beam 
Package Lengths Power (mW Current Mode Riselime Linewidth Diverge Special 

Type Outline (~m) 2 drv/mA) (rnA) Palle .. (ns) (nm) (degINA) Features 
COL73 T 0.79 1@50 40 Multi 0.5 <2 <0.6 mrad Mini collimator pen 

COF22 T 0.79 2@50 40 Multi 0.5 <2 - FC or SMA connector 
COL30 T 0.79 2@60 40 Multi 0.5 <2 <0.3 mrad Collimator pen 
COL20 T 0.79 3@50 40 Multi 0.5 <2 35°x12° SOT-241 (9mm) 
CQL21 T 0.79 3@50 40 Multi 0.5 <2 35°x12° SOT·242 (56mm) 
OF945 T 0.B2 1@100 70 Multi 1.0 6 ,,0.2 mrad Colli mator pen 

COF23 T 0.B2 2@BO 70 Multi 1.0 6 - FC or SMA connector 
COL70A T 0.B2 2@90 70 Multi 1.0 6 ,,0.3 mrad Collimator pen 
caL75 T 0.B2 2@90 70 Multi 1.0 6 ,,0.3 mrad Mini collimator pen 
CQL60A T 0.B2 5@90 70 Multi 1.0 6 40o x35° SOT·148o (9mm) 
CQL71A T 0.B2 10@120 90 Multi 1.0 6 ,,0.3 mrad Collimator pen 
COL61A T 0.82 20@120 90 Multi 1.0 6 32°x25° SOT·148o (9mm) 
COL72A T 0.82 20@130 100 Multi 1.0 6 :'50.3 mrad Collimator pen 
COL62A T 0.B2 40@130 100 Multi 1.0 6 22°x7.5° SOT·148o (9mm) 
COL31A T 0.B3 20@100 60 Single 1.0 0.5 ,,0.3 mrad Collimator pen 
516COF·8 SOT·l84 0.B5 3@90 70 Multi 0.5 6 - TO-5; MM pigtail 
COF52 T 1.3 0.3@30 25 Multi 0.5 - - TO·5; SM pigtail 
COF51 T 1.3 1.5@35 25 Multi 0.5 4 - TO·5; SM pigtail 
COF56 T 1.3 1.5@50 - Multi - - - DIL·14; SM pigtail 
COF50 T 1.3 2@35 25 Multi 0.5 5 - TO·5; MM pigtail 
COF55 T 1.3 2@50 - Multi - - - 0IL·14; MM pigtail 
COF58 T 1.55 1@60 - Multi - - - DIL·14; SM pigtail 
COF53 T 1.55 1.5@40 25 Multi 0.5 6 - TO·5; SM pigtail 

COF57 T 1.55 1.5@60 - Multi - - - 0IL·14; MM pigtail 

GEORGE WASHINGTON HWY., SMITHFIELD, RI 02917, 401/232-0500, FAX 401/232-0505, TWX 710-381-8808. 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 

OPTOELECTRONIC DEVICES 
eLA/REX MAKES THEM ALL! 

3700 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCL_ FIBER OPTICS) 

n • Photoconductive Cells 
• Interrupter Switches 
• Phototransistors and 

Photodarlingtons EGll.G VACTEC 
• Selenium Photovoltaic Cells 
• Vactrols (Opto-Isolators) INDUSTRY'S BROADEST OPTOELECTRONIC LINE 
• Standard Silicon and Blue-Enhanced Photovoltaic Cells, Blue-Enhanced Photodiodes, and PIN Photodiodes 

RETRDREFLECTIVE & INTERRUPTER SWITCHES (SLDTTED) 
Standard and custom optical switches-infrared GaAs LED and silicon photo
transistor interrupters available in sealed housing of I-R transmitting plastic or 
opaque plastic with open apertures_ Three retro styles: arrow, TO-18, and cubic. 

PHOTOCONDUCTIVE CElLS 
Vactec light dependent resistors (LDR's) are available In three hermetic enclo
sures (TO-18. TO-5. TO-8) and 4 ceramic types Ceramic types have automati
cally Inserted wires which Insure perfect contact Integrity S'x materials of CdS. 
CdSe and CdSeS-CdS mixtures With spectral response peaks from 565-735 nm. 
Each material has a variety of sensitivities to satisfy all requirements 

SILICON PHOTOVOLTAIC CEllS 
Three processes: BLUE ENHANCED. LOW CAPACITANCE. STANDARD SOLAR 
All available in a variety of hermetic. ceramic. as chips. or With flying leads The 
BLUE ENHANCED cells are unique large area deleclors with high U-V sensitivity 
10 as low as 200 nm. Almosl non-existent U-V enhancement effect with slabllity 
eqUivalent to high quality photodiodes LOW CAPACITANCE cells have 
fast response less than 151'S With 10KQ load The high shunt impedance 
is desirable for driVing amplifiers. SOLAR cells have high Voc at low 
illumination (typ 200mV at 05mW/cm') Linear over Wide IlluminatIon 
range 

PHOTOTRANSISTORS - LED'S - PHOTODARLINGTONS -
LIGHT ACTIVATED SWITCHES (LAS) 
Phototransistors and photodarlingtons are NPN passivated-4 chip sizes of 25, 40, 
50, and 60, mil square in TO-18, ceramic, coaxial, and lateral (side looking) pack
ages. High light current at very low drive current ideal for instrumentation applica
tions. GaAs I-R LED's with excellent stability in TO-18, T-1, T-1'I4 , lateral packages. 
LAS (light activated switches) have high sensitivity with Schmitt Trigger output. 
New-high power GaAlAs I-R LED's in TO-18, T-l, T-1'I4 packages. 

PHOTO DIODES 
BLUE ENHANCED photodlodes are extremely low dark current devices With 
excellent response In the U-V. Less than 10pA (1 0) for small chIps Large 
area diodes (VTB5051) 14 Bmm' actIve area WIth 12AI (W / cm') at 365nm 
and 1001 250pA max. FAST photodlodes have low capacitance Use With 
reverse bias for fast response time and excellent linearity Ideal for 
remote I- R sensor dIgital controls 

VACTROLS 
Optical couplers uSing LED·s. neons. or Incandescent lamps as the emitter and 
Vactec photoconductive cells (LOR's) as the detector. For nOIseless SWitching 
and Signal monitors for audiO. Neon types to sense telephone ling LED types for 
triac gate control. Incandescent types for low cost true RMS sensor as voltage 
regulator or control of conslant wattage heater Five package types Include 2 
hermetic. 

SElENIUM PHOTO VOLTAIC CEllS 
Large area detectors for dllect meter drive or in coni unction With amplifier 
Spectral response peaks at 575 nm and IS close to VISible response 
AvaIlable with Integral #102 filter to match standard observer curve (CIE) 
Available in many flat or round cells with or WIthout leads -also In 9 
package styles IncludIng 2 hermetic 

WRITE FOR CUSTOM DETECTORS OR ASSEMBLIES ALL PRODUCTS 

Actual Size 

EGc..G VACTEC 10900 Page Blvd .• SI. Louis, Mo. 63132 • (314) 423-4900· TWX 910-764-0811 • FAX (314) 423-3956 

3700 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

LOlH,EI inc. raJ HYBRID ElECTRONICS DIVISION 
OPTICAL SWITCHES 

8·1322 

Box 5000 
1495 Steiger Lake Lane 
Victoria, MN 55386 
Phone: 612-443-2500 
FAX: 612-443-2668 

OPTICAL 
SWITCH 
APPLICATIONS 

OPTICAL 
SWITCH 
FEATURES 

CUSTOM 
OPTICAL 
SWITCHES 

HEI CUSTOM 
APPLICATION 
EXPERIENCE 

HEI has been designing and building optical switches and 
assemblies to the strictest industrial and military standards for 20 
years. Today HEI produces standard optical switches in seventeen 
basic configurations with over 100 variations, including direct 
replacement parts for most industry standard switches. 
The company is also a leader in designing and building custom 
optical switches for special application requirements. Compact, 
accurate and dependable HEI optical switches are suitable for any 
optical switching application. 

• Optical Encoding 
• Li m it Switch i ng 
• Paper Tape Readers 
• Paper Passage Detector 
• Rotational Speed Monitoring 

• Over 100 packaging and 
electrical variations 

• TTL, DTL, CMOS and Analog 
Outputs 

HEI also offers complete custom 
design and build services. From 
prototype to final production, HEI 
engineers assist customers in 
development of reliable and eco
nomical designs. The HEI custom 
optical switch process offers 
design options to customers in 
four categories. HEI engineers 
assist in setting specifications, 
and then develop prototypes for 
application testing. 

Mechanical-
selection of housing size and 
format, mounting detail 

Electrical-
signal characteristics, input! 
output requirements 

Optical-
number of channels, light 
frequency, aperture size, 
sensor distance 

Interface-
lead length-pin, wire or 
connector 

• Photo Arrays 
• Vertical Format Readers 
• Optical Encoders 
• End-of-Tape Sensors 
• Ribbon Edge Sensors 

For manufacturers' sales offices, see yellow pages 

• Counter Circuits 
• Flow Metering 
• Precision Position Detection 
• End-of-Tape Detection 

• Pin or Wire Leads (12-in. 
standard) 

• Variety of Gap Sizes 
• Special Aperture Designs 

• Card and Tape Readers 
• Drip Sensors 
• Precision Position Sensing 
• Indexing 
• Linear Measurement 

EEM1989 



3700 ELECTRO-OPTICAL EQUIPMENT (EXCL FIBER OPTICS) 3700 

PARTIAL LIST OF 100 SWITCHES 
Characteristic ICON ICOFF tON t OFF VCE(SAT) VF(LEO) 

Test VCE} As VCE IF= 20mA Ic IF 
IF Shown As Shown As Shown Conditions RL = 1k n As Shown 
RL=O IF= 0 IF=35mA 

Units mA V nA V ,.,s V mA V mA (SAT) 

(",+t,) (t.I+,,) 

HEI MIN TYP IF VCE TYP VCE TYP TYP MAX Ic MAX IF 

PKG13 10501 .5 1.0 35 5 <100 5 200 300 .4 .5 1.5 40 

" 
'10503 .5 1.0 35 5 <100 5 200 300 .4 .5 1.5 40 

10509 1.5 2.0 35 5 <100 5 350 350 1.0 .5 1.5 40 

'10511 1.0 2.0 35 5 <100 5 350 350 1.0 .5 1.5 40 

\ 10513 3.0 4.5 35 5 <100 5 20 120 <'1 .5 1.5 40 

'10515 3.0 4.5 35 5 <100 5 20 120 <'1 .5 1.5 40 

PKG14 10502 .5 1.0 35 5 <100 5 200 300 .4 .5 1.5 40 

t.t '10504 .5 1.0 35 5 <100 5 200 300 .4 .5 1.5 40 

10510 1.0 2.0 35 5 <100 5 100 250 1.0 .5 1.5 40 

'10512 1.0 2.0 35 5 <100 5 100 200 1.0 .5 1.5 40 

10514 3.0 4.5 35 5 <100 5 15 150 <'1 .5 1.5 40 

'10516 3.0 4.5 35 5 <100 5 15 150 <'1 .5 1.5 40 

PKG15 10517 Nl 2.0 5 N2 5 10 50 <'1 .5 1.5 40 

I' 
'10519 Nl 2.0 5 N2 5 10 50 <'1 .5 1.5 40 

10529 Nl 4.5 5 <100 5 20 120 <'1 .5 1.5 40 

'10531 Nl 4.5 5 <100 5 20 120 <'1 .5 1.5 40 

'10535 Nl 2.0 5 N2 5 10 50 <'1 .5 1.5 40 

PKG16 10518 Nl 3.0 5 N2 5 15 40 <'1 .5 1.5 40 

U '10520 Nl 3.0 5 N2 5 15 40 <'1 .5 1.5 40 

10530 Nl 4.5 5 <100 5 15 150 <'1 .5 1.5 40 

'10532 Nl 4.5 5 <100 5 15 150 <'1 .5 1.5 40 

'10536 Nl 3.0 5 N2 5 15 40 <'1 .5 1.5 40 

PKG17 10701 1.0 2.5 35 5 <100 5 20 250 .5 .5 1.5 40 
.5 1.0 150 250 

10702 2 4.5 35 5 <100 5 25 350 1.0 .5 1.5 40 
2 3.0 250 300 

10703 4.5 4.5 35 5 <100 5 10 80 .1 .5 1.5 40 
2 4.5 40 80 

10704 Nl ~ 
3.0 

5 N2 5 50 25 .1 
50 35 

.5 1.5 40 

J 10710 1.55 50 

THE HEI QUALITY COMMITMENT 

HEI has instituted a statistical process manufacturing control 
system to insure that each component meets performance 
specifications dependably and consistently. The company performs 
100-percent electrical inspection of every device before shipment. 
As a result of these quality assurance processes HEI has been 
qualified as a dock-to-stock supplier by a number of original 
equipment manufacturers. 

~ H'~'CTR~~~~S'ON 

BY BV Ic GAP u Output CEO ECO :; 
E 
III .c 
u 

IIJ 

V mA IN. 

MIN MIN MAX NOM 

20 5 5 .060 12 Transistor 

20 5 5 .060 12 Transistor 

20 5 5 .060 13 Darlington 

20 5 5 .060 13 Darlington 

25 5 10 .060 14 Amplifier 

25 5 10 .060 14 Amplifier 

20 5 5 .200 12 Transistor 

20 5 5 .200 12 Transistor 

20 5 5 .200 13 Darlington 

20 5 5 .200 13 Darlington 

25 5 10 .200 14 Amplifier 

25 5 10 .200 14 Amplifier 

30 5 50 .060 15 Schmit! 
Trigger 

30 5 50 .060 15 Schmit! 
Trigger 

25 5 50 .060 16 Dual 
Amplifier 

25 5 50 .060 16 Dual 
Amplifier 

30 5 50 .060 17 Dual 
Schmitt 

30 5 50 .200 15 Schmitt 
Trigger 

30 5 50 .200 15 Schmitt 
Trigger 

25 5 50 .200 16 Dual 
Amplifier 

Dual 25 5 50 .200 16 Amplifier 

30 5 50 .200 17 Dual 
Schmit! 

25 5 15 ~ 
.500 

12 Transistor N3 

20 5 30 ~ 
.500 

13 Darlington N3 

25 5 100 ~ 
.500 

14 Amplifier N3 

30 5 50 ~ 15 Schmit! 
,.500 Trigger N3 

LED 

~ '12-inch 
28-AWG wires 

.. .... :::;.;..').,. cus!om lengths 
. . ....,"' available 

N 1 Schmitt trigger typical switch 
threshold (IFlied) mA 

N2 Schmit! trigger quiescent 
current = 1.2mA TYP. 

N3 10710 was used as the light 
source IF = 35mA VeE - 5V 

Standard Aperture .060 GAP .010 x .040" 
Standard Aperture .200 GAP .020 x .040" 

ENVIRONMENTAL SPECIFICATIONS 
Operating Temperature 0-70·e 
Storage Temperature -40-+80·C 

BOX 5000 1495 STEIGER LAKE LANE VICTORIA MN 55386 PHONE: 612-443-2500 FAX: 612-443-2668 

EEM 1989 For manufacturers' sales offices, see yellow pages B-1323 



3700 ELECTRO-OPTICAL EQUIPMENT (EXCl. FIBER OPTICS) 

NEe NEe Electronics Inc. 
401 Ellis St., Mountain View, CA 94039. 4151960-6000 

OPTOELECTRONIC DEVICES 

Light Emitting Diodes 
Remote Control 

3700 

Absolute Maximum Ratings Typical Characteristics (T. = 25°C) 

Part 

Number Material Features 

SE301A GaAs High output 
High reliability 

SE302A GaAs Mini size 

SE303A-C GaAs High output 
Wide radiation angle 

SE304 GaAs Lateral direction output 

SE306 GaAs Lateral direction output 
with a lens 

SE307-C GaAs ULTRA High output 
Narrow radiation angle 

SE30S GaAs Small package 
Lateral direction output 

SE310 GaAs High output 
Small package 

SE313 GaAs ULTRA High output 
Middle radiation angle 

SE1003-C GaAIAs ULTRA High output 
on GaAs Wide radiation angle 

PIN Photo Diodes 
Remote Control 

(T. = 25°C) 

p. (mW) I. (mA) Tot. (0C) 

150 100 -65to +125 

75 50 -30to +SO 

150 100 -40to+100 

100 50 -40to +100 

100 50 -40to +100 

150 100 -40to +100 

100 50 -40to + 100 

150 60 -40to +100 

150 100 -40to +100 

150 100 -40to + 100 

V. TYP. (V) IR TYP. (IlA) ApTYP. (nm) Po TYP. (mW) 
(1.=30 mAl (VR=3V) (1.=30 mAl (1.=30 mAl 

1.2 0.01 940 6 
(1.=50 rnA) (1,=50 rnA) (1,=50 rnA) 

1.2 0.01 940 1.5 

1.25 0.01 940 S 
(1,=50 rnA) (VR =5V) (1,=50 rnA) (1,=50 rnA) 

1.2 0.01 940 1.5 

1.1 0.01 940 0.5 mWlsr 
(1,= 10 rnA) (1,= 10 rnA) (1,= 10 rnA) 

1.25 0.Q1 940 30 mWlsr 
(1,=50 rnA) (VR =5V) (1,=50 rnA) (1,=50 rnA) 

1.14 0.01 940 0.S5 mWlsr 
(1,=20 rnA) (1,=20 rnA) (1,=20 rnA) 

1.25 0.01 940 11 mWlsr 
(1,=50 rnA) (VR =5V) (1,=50 rnA) (1,+50 rnA) 

1.25 0.01 940 25 mWlsr 
(1,=50 rnA) (VR =5V) (1,=50 rnA) (1,=50 rnA) 

1.27 0.01 950 20mWlsr 
(1,=50 rnA) (VR =5V) (1,=50 rnA) (1,=50 rnA) 

Absolute Maximum Ratings Typical Characteristics (T. = 25°C) 

(T.=25°C) S'R TYp· t, (ns) 
Part VR PD T ... (IlA) IR (nA) (RL= 1 kO) 

Number Features (V) (mW) (0C) (VR=5 V) (VR=10V) (VR=5V) 

PH302 Low cost PIN photo diode 32 150 -40to +SO 6 to 30 50 
(S = 50 nAf/x) 

PH302B Low cost PIN photo diode 32 150 -40to +80 5 to 30 50 
PH302 with visible cut filter (S = 32 nAf/x) 

PH302C Low cost PIN photo diode 32 150 -40to +80 5 to 30 50 
Built-in visible cut filter (S = 32 nAflx) 

Low cost PIN photo diode 5 
PH309 Small Package with Lens 32 150 -40to +80 (S=32 nAf/x) to 10 30 

Built-in visible cut filter 

Low cost PIN photo diode 5 
PH310 Ultra Small Package with Lens 32 150 -40to +100 (S = 32 nAf/x) to 10 30 

Built-in visible cut filter 

Low cost PIN photo diode 
PH320 Ultra Small Package with Lens 32 150 -40 to + 100 4.3 to 10 30 

Built-in visible cut filter . Measured With an Infrared LED (Ap = 940 nm) . 
•• Measured with a tungsten filament lamp operated at a color temperature of 2 854 K. 

8·1324 For manufacturers' sales offices, see yellow pages EEM 1989 



3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 

fttIEC NEe Electronics Inc. 
401 Ellis St., Mountain View, CA 94039 • 415/960-6000 

OPTOELECTRONIC DEVICES 

PIN Photo Diodes (cont.) 
Optical Disk 

3700 

Absolute Maximum Ratings Typical Characteristics (T, = 25 D C) 

(T.=25DC) 10 (nA) S(A/W) t" t, (ns) 

Part V. P Topt T". V. V. A V. R 
Number Features (V) (mW) (DC) (DC) (V) Max. (V) (nm) Typ. (V) (kO) Typ. 

PH311 Small Package 20 20 -20 to +80 -40to +100 15 4 15 780 0.3 15 1 1 
Multi Detecting Area 

PH312 Small Package 20 20 -20to +80 -40to +100 15 4 15 780 0.52 15 1 1 
Multi Detecting Area 

PH313 Small Package 20 20 -20 to +80 -40 to + 100 15 4 15 780 0.52 15 1 1 
Multi Detecting Area 

PH314 Small Package 20 20 -20to +80 -40to + 100 15 4 15 780 0.52 15 1 1 
Multi Detecting Area 

Photo Transistors 

Absolute Maximum Ratings Typical Characteristics (T, = 25DC) 

Part Pe 
Number Features (mW) 

PH101 High sensitivity 100 
(Darlington Tr.) 

PH102 High speed 100 

PH103 High sensitivity 100 
(Darlington Tr.) 

PH104 High speed 100 

PH105 High reliability 150 

PH106 High speed 100 
Built-in visible cut filter 

PH107 High sensitivity 100 
Built-in visible cut filter 

PH108 Small package 100 
High speed 

PH110 Small package 100 
Built-in visible cut filter 

Photo ICs 
Photo Interrupter 

Part 
Number Features 

Built-in Schmitt Trigger circuit 
PH502HR Active "HIGH" 

Buill-in pull up resistor 

Buill-in Schmitt Trigger circuit 
PH502HC Active "HIGH" 

Open collector output 

Ie 
(mA) 

50 

40 

50 

40 

50 

40 

50 

40 

40 

(T,=25DC) 
ICE~ (nA) 

VeEO T". VeE = 10 V 
(V) (OC) L=O 

20 -30to +80 to 500 
(VeE = 15 V) 

20 -30to +80 to 200 

30 -40to +100 to 400 

30 -40to +100 to 100 

30 -40to +100 to 200 

30 -40to +100 to 100 

30 -40to +100 to 400 

30 -40to +100 to 100 

30 -40to +100 to 100 

Absolute Maximum Ratings 
(T,=25DC) 

Vee 10L To .. 
(V) (mA) (DC) 

17 50 -30to +85 

17 50 -30to +85 

EEM 1989 For manufacturers' sales offices, see yellow pages 

LL (IlA) 
VeE( ... )(V) VeE =2V 

(L=1000 Ix) (L = 100 Ix) 

to 1.5 10 mA to 

to 0.3 50 to 

to 1.5 2 mAto 

to 0.3 20 to 

to 0.3 500 to 
(VeE = 10 V) 

to 0.3 60 to 

to 1.5 10 mA to 

to 0.3 0.3 mA to 
(le=0.5 mAl (VeE = 5 V) 

(H = 5 mW/cm') (H = 0.5 mW/cm') 

to 0.3 200 IlA to 
(Ie = 200 1lA) (VeE =5 V) 

(H = 5 IlW/cm') (H = 0.5 IlW/cm') 

Typical Characteristic (T. = 25 ° C) 

VOL(V) 
ICCL (mA) (loL= 16 mAl 

(Vcc=5 V) (Vee = 5 V) 

to 5 to 0.4 

to 5 to 0.4 
(RL =2800) 

8·1325 



3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

t-IEC NEe Electronics Inc. 
401 Ellis St., Mountain View, CA 94039. 41S/960-6000 

OPTOELECTRONIC DEVICES 

Photo ICs (cont.) 
Photo Interrupter 

Absolute Maximum Ratings Typical Characteristic (T, = 25°C) 

(T,=25°C) 
VOl(V) 

Part Vee lo, To .. lee, (mA) (Io, = 16 mAl 
Number Features (V) (mA) (OC) (Vee = 5 V) (Vcc=5V) 

Built-in Schmitt Trigger circuit 
PHS02LR Active "LOW" 17 SO -30to +8S to S to 0.4 

Built-in pull up resistor 

Built-in Schmitt Trigger circuit 
PHS02LC Active "LOW" 17 SO -30to +8S to S to 0.4 

Open collector output 

Optical Disk 

Absolute Maximum Ratings 

Part 
Number Features 

Built-in I-V Amplifiers 
PHS03 Small transparent 

16 pin plastic package 

Optoisolators 
Can Type 

Part 
Number Features 

PS1001 Spin, 

VR 

(V) 

20 

Hermetic CAN 

Multichannel Type 

Part 
Number' Features 

PS2S01-1 4pin DIP 
PS2S01 L-1 1 channel 

PS2S01-2 8 pin DIP 
PS2501L-2 2 channels 

PS2501-3 12 pin DIP 
PS2S01L-3 3 channels 

PS2S01-4 16 pin DIP 
PS2S01L-4 4 channels 

PS2S02-1 4pin DIP 
PS2S02L-1 1 channel 

PS2S02-2 8 pin DIP 
PS2S02L-2 2 channels 

PS2S02-3 12 pin DIP 
PS2S02L-3 3 channels 

PS2502-4 16 pin DIP 
PS2S02L-4 4 channels 

PS2S03-1 4 pin DIP 
PS2S03L-1 1 channel 

P 
(mW) 

20 

(T.=25°C) IT 

Topt Tot. Icc (nA) R, 
(OC) (OC) Typ. (kO) 

-20to +80 -40to +100 14.1 18 

Absolute Maximum Ratings (T. = 25°C) 
.' 

BV (V,.m .• ) I, (mA) Ie (mA) 

1 k (DC) 60 SO 

Absolute Maximum Ratings (T, = 25°C) 

BV (V,.m .• ) 1,(mA) Ie (mA) 

Sk 80 SO 

Sk 80 200 

Sk 80 160 

Sk SO 30 

'L suffix designates lead formed (gullwlng) package for surface mount applications. 

(R,=2800) 

Typical Characteristics (T, = 25°C) 

VB1AS Vo (mV) S (A/W) 

R, (MHz) I'N A 
(kO) (V) Typ. (I1A) Min. (nm) Typ. 

13 2.S ± 0.1 2 1.7 80 780 0.3 

Electrical Characteristics (T, = 25°C) 

t, (I1S) t, (I1S) 
CTR (%) (Typ.) (Typ.) 

20 to S S 

Electrical Characteristics (T, = 25°C) 

t, (I1S) t, (I1S) 
CTR(%) (Typ.) (Typ.) 

80 to 600 3 S 

200 to 100 100 

200 to 100 100 

100 to 400 8 60 
(R, = 10 kO) (Rl = 10 kO) 

8·1326 For manUfacturers' sales offices, see yellow pages EEM 1989 



3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

NEe NEe Electronics Inc. 
401 Ellis St., Mountain View, CA 94039· 41S/960-6000 

OPTOELECTRONIC DEVICES 

Optoisolators (cont.) 
Multichannel Type (cont.) 

Absolute Maximum Ratings (T. = 25°C) 

Part 
Number" Features BV (V,m.) I, (rnA) Ie (rnA) 

PS2S03-2 8 pin DIP 
PS2S03L-2 2 channels 

PS2S03-3 12 pin DIP Sk SO 30 
PS2S03L-3 3 channels 

PS2S03-4 16 pin DIP 
PS2S03L-4 4 channels 

PS2S0S-1 4 pin DIP 
PS2S0SL-1 1 channel 

PS2S0Sa-2 8 pin DIP 
PS2S0SaL-2 2 channels 

PS2S0S-3 12 pin DIP 
Sk ±80 SO 

PS2S0SL-3 3 channels 

PS2S0S-4 16 pin DIP 
PS2S0SL-4 4 channels 

PS2S06-1 4 pin DIP Sk ±80 200 
PS2S06L-1 1 channel 

PS2S06-2 8 pin DIP 
PS2S06L-2 2 channels 

PS2S06-3 12 pin DIP 
PS2S06L-3 3 channels Sk ±80 160 

PS2S06-4 16 pin DIP 
PS2S06L-4 4 channels . L suffix designates lead formed (gullwlng) package for surface mount applications. 

Surface Mount Type 

Absolute Maximum Ratings (T. = 25°C) 

Part 
Number"" Features BV (V,.m.) I, (rnA) Ie (rnA) 

PS2701-1 Surface mount 
PS270H-E3 1 channel 
PS2702-1-E4 

PS2701-2 Surface mount 2.S k SO 80 
2 channels 

PS2701-4 Surface mount 
4 channels 

PS2702-1 Surface mount 
PS2702-1-E3 1 channel 2.S k SO 200 
PS2702-1-E4 

PS2702-2 Surface mount 
2 channels 2.S k SO 160 

PS2702-4 Surface mount 
4 channels 

PS2703-1 Surface mount 
PS2703-1-E3 1 channel 
PS2703-1-E4 

2.S k SO 30 
PS2703-2 Surface mount 

2 channels .. E3, E4 suffix denote lape and reel verSions. Please consult data book. 

EEM 1989 For manufacturers' sales offices, see yellow pages 

Electrical Characteristics (T. = 25°C) 

t, (I1S) t, (I1S) 
CTR(%) (Typ.) (Typ.) 

100 to 400 8 60 
(RL= 10 kO) (RL = 10 kO) 

80 to 600 3 S 

200 to 100 100 

200 to 100 100 

Electrical Characteristics (T. = 2S0C) 

t, (I1S) 1, (I1S) 
CTR(%) (Typ.) (Typ.) 

SO to 300 3 S 

200 to 100 100 

200 to 100 100 

10 10 
SO to 4000 (RL = 1 kO) (RL = 1 kO) 

8·1327 



3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

tttfEC NEe Electronics Inc. 
401 Ellis St., Mountain View, CA 94039. 415/960-6000 

OPTOELECTRONIC DEVICES 

Optoisolators (cont.) 
Surface Mount Type 

Absolute Maximum Ratings (T, = 25°C) 

Part 
NlImber" Features BV (V,.m .• ) I, (mA) Ic(mA) 

PS2703-4 Surface mount 2.5 k 50 30 
4 channels 

PS2705-1 Surface mount 
PS2705-1-E3 1 channel 
PS2705-1-E4 

PS2705-2 Surface mount 2.5 k ±50 BO 
2 channels 

PS2705-4 Surface mount 
4 channels 

PS2706-1 Surface mount 
PS2706-1-E3 1 channel 2.5 k ±50 200 
PS2706-1-E4 

PS2706-2 Surface mount 
2 channels 2.5 k ±50 160 

PS2706-4 Surface mount 
4 channels 

PS2707-1 Surface mount 
PS2707-1-E3 1 channel 
PS2707 -1-E4 

PS2707-2 Surface mount 2.5 k 50 30 
2 channels 

PS2707-4 Surface mount 
4 channels .. E3, E4 suffIX denote tape and reel verSions. Please consult data book. 

6 Pin Type 

Absolute Maximum Ratings (T. = 25°C) 

Part 
Number' Features BV (V,.m .• ) IF (mA) Ic(mA) 

PS2010 
MCT2 2k BO 100 
4N25 

PS2601 with base pin 
PS2601L 

PS2602 
5k BO 50 

PS2602L 

PS2603 with base pin 
PS2603L 

PS2604 
5k BO 200 

PS2604L 

PS2605 with base pin 
PS2605L 

PS2606 5k ±BO 50 

PS2606L 

PS2607 with base pin 5k ±BO 200 
PS2607L . L suffIX desIgnates lead formed (gullwlng) package for surface mount appllcalions. 

8·1328 For manufacturers' sales offices, see yellow pages 

Electrical Characteristics (T, = 25°C) 

t, (jJs) t, (jJs) 
CTR(%) (Typ.) (Typ.) 

50t0400 10 10 
(RL = 1 kO) (RL = 1 kO) 

50 to 300 3 5 

200 to 100 100 

200 to 100 100 

10 10 

50 to 400 (RL = 1 kO) (RL = 1 kO) 

Electrical Characteristics (T. = 25°C) 

t, (jJs) tf (jJs) 
CTR(%) (Typ.) (Typ.) 

20 to 4 4 

BO to 600 3 5 

200 to 100 100 

BOto 600 3 5 

200 to 100 100 

EEM1989 



3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

!\fEe NEe Electronics Inc. 
401 Ellis St., Mountain View, CA 94039 • 415/960-6000 

OPTOELECTRONIC DEVICES 

Optoisolators (cont.) 
6 Pin Type 

Absolute Maximum Ratings (T. = 25°C) 

Part 
Number Features BV (V,m.) IF (mA) 10 (mA) 

PS2608 with base pin 5k ±80 200 
PS2608L 

PS2621 with base pin 
PS2621L 

PS2622 
5k 150 50 

PS2622L 

PS2625 with base pin 
PS2625L 

PS2626 
5k ± 150 50 

PS2626L 

PS2633 with base pin 
PS2633L 

Electrical Characteristics (T. = 25°C) 

tpHl (I1S) tpHl (I1S) 
CTR (%) (Typ.) (Typ.) 

200 to 100 100 

20 to 50 3 5 

20 to 50 3 5 

5k 80 150 1 000 to 15000 100 100 
PS2634 
PS2634L 

PS2651 with base pin 5k 80 50 50 to 400 3 5 
PS2652 

PS2653 with base pin 

PS2654 
5k 80 200 200 to 100 100 

l suffIX deSignates lead formed (gutlwlng) package for surface mount applications. 

High Speed Type 

Absolute Maximum Ratings (T. = 25°C) Electrical Characteristics (T. = 25°C) 

Part tPHl (I1S) tPHl (I1S) 
Number Features BV (V,.m.) IF (mA) 10 (mA) CTR (%) (Typ.) (Typ.) 

PS2006B 8 pin DIP 3k 25 8 15 to 0.3 0.8 
(6N136) 

PS2041 6 pin DIP 

PS2043 8 pin DIP 2.5 k 25 8 15 to 0.3 0.8 

PS2044 8 pin DIP, 
(alternate pinout) 

Ultra High Speed Type 

Absolute Maximum Ratings (T. = 25°C) Electrical Characteristics (T. = 25 ° C) 

Part tpHl (I1S) t pHl (I1S) 
Number Features BV (V,m .• ) IF (mA) 10 (mA) CTR(%) (Typ.) (Typ.) 

PS2007B 8 pin DIP, 2.5 k (DC) 10 50 600 50 50 
(6N137) logic output 

Photo SCR Coupler 

Absolute Maximum Ratings (T. = 25°C) Electrical Characteristics (T. = 25°C) 

Part 
Number Features BV (V,m .• ) V.RM (V) IT (mA) 1FT (mA) to" (I1S) (Typ.) 

PS3001 (1) 6 pin 2.5 k 200 300 to 12 20 
IFT =50 mA 

PS3002(1) 6pin 2.5 k 400 300 to 12 RGK=27 kO 

PS3603 6pin 5k 600 300 to 10 
VD =6V 

Rl = 10 0 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1329 



3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 

NEe NEe Electronics Inc. 
401 Ellis St.,Mountain View, CA 94039. 415/960-6000 

OPTOELECTRONIC DEVICES 

Photo Interrupters 
Transistor Output Type 

Part 
Number Outline 

PS4001 

~ 
PS4003 

~. 
PS4005 

~ 
PS4007 

W 
PS4008 

~ 
PS4009 

~ 
PS4010 

1ft 
PS4011 

W 
PS4014 

~ 
PS4501 

IT 
PS4502 

IT 
PS4601 

W 
8·1330 

Characteristics (T, = 25°C) 

CTR(%) IF 

20 to 10 (mA) 

15 to 10 

20 to 10 

20 to 10 

0.5 to 10 

2010 10 

2010 10 

2010 10 

0.5 to 10 

2.510 10 

20010 5 

1.510 10 

For manufaclurers' sales offices, see yellow pages 

3700 

.VeE Features 

Darlington Tr. 
2 (V) Aperture: 1 mmD 

4 pin 

Darlington Tr. 
2 4pin 

Darlington Tr. 
2 4pin 

Darlington Tr. 
2 4pin 

Single Tr. 
High speed 

2 (I" I, = 5 Ils) 
4pin 

Darlinglon Tr. 
2 4pin 

Darlinglon Tr. 
2 4 pin 

Darlinglon Tr. 
2 Aperture: 1 mmD 

4pin 

SingleTr. 
High speed 

2 (t" I, = 5 Ils) 
4 pin 

SingleTr. 
2 Aperture: 0.5 mm slil 

4pin 

Darlinglon Tr. 
Aperture: 0.5 mm slit 

2 HighCTR 
4pin 

One-piece molded 
2 Single Tr. 

4pin 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

NEe Electronics Inc. NEe 401 Ellis St., Mountain View, CA 94039. 415/960-6000 

OPTOELECTRONIC DEVICES 

Photo Interrupters (cont.) 
Transistor Output Type 

Part 
Number Outline 

PS4602 

~ 
PS4651 

Wi 
PS4652 m-
PS6001A 

[$ 
PS6002 

W 
Ie Output Type 

Part 
Number Outline 

PS5001HC 

* PS5002HC err 
PS5003HC 

W 
PS5001HR 

'W 
PS5002HR 

W 
EEM1989 

Characteristics (T. = 25 ° C) 

CTR(%) IF VeE Features 

One-piece molded 
PS4601 with a light-

1.5 to 10 2 (V) shielded case 
Single Tr. 
4 pin in-line 

One-piece molded 
Darlington Tr. 

40 to 5 2 4pin 

One-piece molded 
PS4651 with a light-

40 to 5 2 shielded case 
Darlington Tr. 
4pin 

Photo Reflective 
",30 5 Sensor 

100 (IlA) to SingleTr. 
4 pin 

speculum reflecting surface 

Photo Reflective 
10 2 Sensor 

400 (IlA) Typ. Single Tr. 
High sensitivity 

white reflecting surface 
4 pin 

Characteristics (T. = 25°C) 

IFLH (mA) (Vee (V) Features 

Built-in Schmitt Trigger circuit 
5 Active "HIGH" 

to 5 RL=2800 Open collector output 
Aperture: 0.5mm slit (equivalent to 0.5mm O) 

5pin 

Built-in Schmitt Trigger circuit 
5 Active "HIGH" 

t05 RL = 280 0 Open collector output 
Aperture: 0.5mm slit (equivalent to 0.5mmO ) 

5 pin 

Built-in Schmitt Trigger circuit 
5 Active "HIGH" 

to 5 RL=2800 Open collector output 
Aperture: 0.5mm slit (equivalent to 0.5mm O ) 

5pin 

Built-in Schmitt Trigger circuit 
Active "HIGH" 

to 5 5 Built-in pull up resistor 
Aperture: 0.5mm slit (equivalent to 0.5mm O) 

5 pin 

Built-in Schmitt Trigger circuit 
Active "HIGH" 

to 5 5 Built-in pull up resistor 
Aperture: 0.5mm slit (equivalent to 0.5mm O) 

5pin 

For manufacturers' sales offices, see yellow pages 8·1331 
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tttfEC NEe Electronics Inc. 
401 Ellis St., Mountain View, CA 94039. 415/960-6000 

OPTOELECTRONIC DEVICES 

Photo Interrupters (cont.) 
Ie Output Type (cont.) 

Part 
Number Outline 

PS5003HR 

W 
PS5001LC 

c:ff 
PS5002LC 

~. 
PS5003LC 

1(1 
PS5001LR 

~ 
PS5002LR 

~ 
PS5003LR 

W 
Part 

Number Outline 

PS5501HC-1 

nn 
6 ~ 

PS5501HR-1 nn 
6 ~ 

PS5501 LC-1 nn 
6 ~ 

PS5501 LR-1 n 0 
~ 6 

.. CONNECTOR: EI3 pIn series 17825-3 made by AMP 

8·1332 

Characteristics (T. = 25°C) 

IFLH (mA) (Vcc(Y) 

to 5 5 

5 
to 5 Rl =280Q 

5 
to 5 RL=280Q 

5 
to 5 RL=280Q 

to 5 5 

to 5 5 

to 5 5 

Characteristics (T. = 25°C) 

VoH(mA) Condition 

opened aperture 
Vee X 0.8 to Rl=47kQ 

Vee X 0.8 to opened aperture 

closed aperture 
Vee X 0.8 to Rl=47 kQ 

Vee X 0.8 to closed aperture 

For manufacturers' sales offices, see yellow pages 

Features 

Built-in Schmitt Trigger circuit 
Active "HIGH" 
Built-in pull up resistor 
Aperture: 0.5mm slit (equivalent to 0.5mm O) 

Spin 

Built-in Schmitt Trigger circuit 
Active "LOW" 
Open collector output 
Aperture: 0.5mm slit (equivalent to 0.5mm O) 

5 pin 

Built-in Schmitt Trigger circuit 
Active "LOW" 
Open collector output 
Aperture: 0.5mm slit (equivalent to 0.5mmO ) 

Spin 

Built-in Schmitt Trigger circuit 
Active "LOW" 
Open collector output 
Aperture: 0.5mm slit (equivalent to 0.5mmO ) 

Spin 

Built-in Schmitt Trigger circuit 
Active "LOW" 
Built-in pull up resistor 
Aperture: 0.5mm slit (equivalent to 0.5mmO ) 

Spin 

Built-in Schmitt Trigger circuit 
Active "LOW" 
Built-in pull up resistor 
Aperture: 0.5mm slit (equivalent to 0.5mm O) 

5 pin 

Built-in Schmitt Trigger circuit 
Active "LOW" 
Built-in pull up resistor 
Aperture: 0.5mm slit (equivalent to 0.5mm O ) 

5 pin 

Features 

Built-in Schmitt Trigger circuit 
Housing with a connector" 
Active "HIGH" 
Open collector output 
Aperture: 0.5mm slit; 3 pin 

Built-in Schmitt Trigger circuit 
Housing with a connector" 
Active "HIGH" 
Built-in pull up resistor 
Aperture: 0.5mm slit; 3 pin 

Built-in Schmitt Trigger circuit 
Housing with a connector" 
Active "LOW" 
Open collector output 
Aperture: 0.5mm slit; 3 pin 

Built-in Schmitt Trigger circuit 
Housing with a connector" 
Active "LOW" 
Built-in pull up resistor 
Aperture: 0.5mm slit; 3 pin 

EEM1989 
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Optoelectronic Assemblies 

Slotted Optical Switches 
Case Slot Width Min.ICJON) 

Part No. Style Inches (mm) Slot pen 
OPB804 B 01551394) 500J.IA 
OPB813S7 0 0125131B) 350J.IA 
OPBB13S5 0 01251318) 250J.IA 
OPB813S3 0 0.1251318) 751lA 

OPB81B E 0.201508) 100J.IA 
OPB820 F O.OB 1203) 5001lA 
OPB20SlO F 0.081203) 4001lA 
OPB820S5 F O.OB 1203) 300J.IA 
OPB21S3 F O.OB 1203) 1701lA 

OPBB21 G O.OB 1203) 5001lA 
OPB821S10 G O.OB 1203) 4001lA 
OPB821S5 G O.OB 1203) 3001lA 
OPBB21 S3 G O.OB 1203) 170uA 

OPBB22S H 0.101254) 250J.IA 
OPB822SD H 0101254) 1001lA 
OPB830L55 J 0125131B) 500J.IA 
OPBB26S I 0101254) 2501lA 
OPBB260 I 0101254) 100 IlA 

High Contrast Reflective Assemblies 
Contract 

Part No. IC(ON) d" IC(OFF) Ratio 

OPB750 500mA .OBO 250nA 2000:1 

375mA 150 250nA 1500:1 

250mA .220 250nA 1000:1 

Reflective Assemblies 
Part No. Case Style 

OPB701 AP) 

OPB700 AP) 

DPB703 AKll) 

OPB706A ALll) 

OPB706B ALll) 

OPB706C ALll) 

OPB707A ALI21 

OPB707B ALI21 

OPB707C AL(2) 

OPB742 AMll) 

OPB746 AM(2) 

OPB710 AJll) 

OPB730 AN(2) 

OPB711 ANll) 

OPB712 AOI2) 

111 Phototransistor output 
12) Photodarlington output 

Custom Assemblies 

Max. VF at Rated IF 

1.7V@50mA 

1.7V@50mA 

17V@40mA 

1.7V@20mA 

1.7V@20mA 

1.7V@20mA 

1.7V@20 mA 

17V@20mA 

17V@20mA 

1.7V@40mA 

17V@40mA 

17V@50mA 

1.7V@50mA 

1.7V@20mA 

17V@20mA 

Designed to meet your exact requirements. 

Slotted optical switches, also known as interrupter assemblies, are designed to provide 
non-contact sensing of linear or rotary motion as in optical encoders. Devices from Optek 
Technology consist of an infrared emitting diode and a silicon photosensor mounted on 
opposite sides of a slot in a molded plastic housing. Switching takes place whenever an 
opaque object passes through the slot. All assemblies are available with wire leads. 
Contact Factory 

Style B Style D Style E Style F 

Style G Style H Style I Style J 

Designed to decrease low-level gain while not affecting the high-level light gain. 
Photocurrent is measured using an Eastman Kodak neutral white test card as a reflective 
surface having a 90% diffuse reflectance. ICIOFFI is photocurrent measured with current to 
the input diode and a 5% reflecting surface. 

4W 
Min. V(BR)CEO Min.IC(ON) 

Reflective assemblies are designed to provide non-contact 
sensing of the presence of a reflective surface, or a change in 
surface reflectivity. Unfocused types, where the emitter and 
sensor are mounted on parallel optical axes, are best suited for 
sensing diffuse or rough surfaces. Focused types, where the 
emitter and sesor are mounted on converging optical axes are 
best suited for sensing specular or polished surfaces. 

25V 2.0 mA 

25V 251lA 
30V 200 IlA 
30V 500 IlA 
30V 350 IlA 
30V 200 IlA 
15V 25 mA 

15V 17mA 

15V 10 mA 

30V 10 IlA 
p (if m 

15V 1.0mA 

30V 150 J.IA Style AJ Style AK Style At 

30V 1.0mA 

30V 350 IlA 
15V 20 mA ~ i ~ 

Style AM Style AN Style AD 

In order to develop new state-of-the-art products, customers often require 
special optoelectronic devices. In these cases, Optek engineers can 
design a part to meet the toughest mounting or electrical requirements. 

Bring your ideas, design proposals and application problems to Optex 
experienced design engineers. They will work with you to analyze 
your design objectives and develop a part that meets your needs. 
And, since Optek has manufacturing capability which extends from 
silicon chip to custom housings and circuit boards, you can be sure 
that Optek quality goes into every component and subassembly. Helping customers meet special design objectives is a specialty at Optek. 

Optek Technology, Inc., 1215 West Crosby Road, Carrollton, TX 75006 (214) 323-2200 TLX 6716032 or 215849 FAX (214) 323-2396 
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80PT0 DIODE CORP. HIGH POWER GaAIAs 
INFRARED EMITTING DIODES 

Opto Diode is a pioneer in the development and manufacture of high performance and high quality Galluim 
Aluminum Arsenide (GaAIAs) infrared emitting diodes. Not only is the power efficiency of Opto Diode pro
ducts the highest in the market but the product's reliability is also the best in the industry. Today, Opto Diode 
Corporation is a leading supplier of GaAIAs IR emitter chips in the solid state relay market. 

TYPE 

00-880W 
00-880l 
00-880F 
00-820W 

00-50l 
00-50W 
00-100 

00-8810 
00-8811 
00-8830 
00-8870 
00-880-C 
00-663 
00-800W 
00-800l 
00-800F 
00-800PP 

00-880WJ 
OO-SOJ 
00-880PP 

GlA •• 
FLUSH 

r 
t 

Po 
(mW) 

20 
20 
17 
6 

50 
75 

100 

5.5 
5.5 
5.5 
3.0 

2 
170 

3 
3 

2.5 
0.8 
15 
50 

3 

."" j 

1 
0.00 
_ 1M .... 

IF 
(mA) 

100 
100 
100 
100 
500 
500 
500 

20 
20 
20 
50 
20 

300 
100 
100 
100 

50 
150 
600 

50 

CHARACTERISTICS 

VF IF Ap 6 tr 
(V) (mA) (nm) (deg) (,.s) 

1.65 100 880 90 0.5 
1.65 100 880 40 0.5 
1.65 100 880 10 0.5 
1.5 100 820 90 0.03 
1.65 500 880 10 0.7 
1.65 500 880 120 0.7 
1.65 500 880 160 0.7 
1.3 20 880 20 0.5 
1.3 20 880 60 0.5 
1.3 20 880 30 0.5 
1.4 50 880 35 O.S 
1.3 20 880 - 0.5 
4.5 300 880 - 1.0 
1.45 100 810 90 0.06 
1.45 100 810 40 0.06 
1.45 100 810 10 0.06 
1.4 50 810 35 0.06 
1.6 150 880 90 0.5 
1.7 600 880 130 0.7 
1.4 50 880 35 0.5 

ABSOLUTE MAX RATINGS 

Po IF IFP VR Top PKG 

(mW) (mA) (A) (V) (·C) 

190 100 3 5 -55·C-l00·C (1 ) 
190 100 3 5 -55·C-l00·C (2) 
190 100 3 5 -55·C-l00·C (3) 

180 100 3 2 -SS·C-l00·C (1 ) 

1000 500 10 5 -55·C-l00·C (4) 
1000 500 10 5 -55·C-l00·C (5) 
1000 500 10 5 -55·C-l00·C (6) 

190 100 3 5 -55°C-100°C (7) 
190 100 3 5 -55·C-l00·C (7) 
100 60 2 5 -55·C-l00·C (8) 
180 100 3 5 -55°C-125·C (9) 

190 100 3 5 _65°C_150°C -
1500 300 5 5 -55°C-l00·C (10) 

180 100 3 3 -65°C-150°C (1 ) 
180 100 3 3 -6 S·C-l 50°C (2) 
180 100 3 3 -6 SOC-l SO·C (3) 
180 100 3 3 -65°C-125°C (9) 

270 150 5 10 -65°C-150°C (1) 
1100 600 12 10 -65°C-125°C (11 ) 

180 100 3 10 -65°C-125°C (9) 

r;="o~ 

m ~="]i .011 = 
I .1$$1 i .on 

, I t_ J 
I .ns 

" AL ~ 2j' I ' ." sF"l!!~o" L- ~=j 
..00 ..... ___ J." ICAUI 

-..... \ ;..l (CASE) .... +-... ~\ , 
I 

/ 
/. 

3700 

(1 ) (2) (3) 
\S ~~ v -< (4) 

~
."'--j ....... 

I flU'" 

or... ' ~s 
sFll. I • I .... 

... ----1 .ICUE) 

(5) 

.or::-- .010 A. L1t 
.080 L O 

CATH,OOEOO~ ~G~~ 
.130 085 L4- ~ 

ANODE 
(9) 

fW; _ 1,1 t 

jT~~·"SQ 
CATNOI:IIE .100 NODI 

r 1 ... 

Ask for Our Optoelectronics Data Book 

t~~lr=i 
.ISO L~i ANODE 

~ .O20~. 
CATHODE .050 

(7) (8) 

(11 ) 

750 Mitchell Road· Newbury Park, California 91320 (805) 499-0335' FAX: (805) 499-8108 
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SHARP. 
Or'toelec~ronics 

Photocouplers 
Features 
Various output methods: .. ~Single phototransistor 

Darlington phototransistor 
OPIC' 
Bidirectional output transistor 
Phototriac 
Photothyristor 

Various package formats:1Standard dual-in-line package 
Flat package 
Mini-flat package 
Dual-in-line package for long 
creepage distance 

Wide line-ul? of products approved by overseas safety standards: 
UL, VDE, TUV, BS, SEMKO, DEMKO, EI 
High isolation voltage: PC100/PC700/PC800 series, etc. 

" c. 
'" ... 

5 
1;; 
u; 
c 
f! 

~ 
.c 
c. 

" ;;, 
c 
ii) 

pc 100 
(PCIOI) 

Model 
No. 

PCIOO 

PCIOI 

PCIIO 

PCI12 

PCIII 

PCI13 

PCI20 

PCl21 

PC703V" 

PC713V" 

PC723V" 

PC733" 

PC733H 

PCIIO PC511 

(PCIII, PCI t2) 
PCI13 

Internal 
connection Features 

diagram 

J~l~ High isoiation voltage 
7 8 long creepage distance * 2 

'[=~t High isolation voltage, 2 13 
7 8 1<>t19. creepage distance' 2 

It?Ja6 High isolation voltage, long creepage 
distance 

2 5 
High isolation voltage, long creepage 

3 4 distance, high collector-emitter voltage *2 

lBj6 High isolation voltage, long creepage 
distance *2 

2 5 High isolation voltage, long creepage 
3 4 distance, high collector-emitter voltage *2 

High isolation voltage 

1~4 long creepage distance *2 

2 3 High isolation voltage, long creepage 
distance, high collector emitter voltage * 2 

High isolation voltage, high 

1~5 
collector-emitter voltage (70V) 

2 4 High isolation voltage 
3 High isolation voltage, high collector-

emitter voltage (SOV) 

l~Ir 
High isolation voltage, AC input response 

2 5 High isolation voltage, large input current 
3 4 drive, AC input response 

Photocouplers 

~===~ VDE approved (long creepage distance type) 

~===~ Mini-flat package type 

~===~ Opaque mini-flat package type 

~===~ Opaque mini-flat package type 

PC700 series I DIP 6-pin, Viso:5kVrms 
Opaque 4-pin x N (N = 1,2,3,4), 

~~==~ Viso: 5kVrms 
OPIC' 

~====~ 
,L-~~~~=' Standard 6N series (OPIC *) 

Photothyristor couplers 
'OPIC is a registered trademark of Sharp and stands for OpticallC. It has a light 
detecting element and peripheral circuits integrated onto one chip 

• 'In PC4N series. PC700 series, and PCSOO series, the flat package products are also 
available in a wide variety. 

PC714V 

(
PC702V, PC703V PC713V,) 
PC723V, PC715V, PC716V 
PC724V, PC725V 

PC733H 
(PC733, PC619) 

Lead forming 
product 
(e.g. PC818i) 

(Ta=25°C) 
Approved by Absolute maximum ratings Electrical characteristics 

overseas Isolation Current transfer ratio Respon~ safety Package Forward voltage ,---
standard current (AC) CTR IF tr RL 

UL TOV VDE IF Visa (%) (mA) (~s) (0) 
(mA) (Vrms) MIN. TYP. 

0 0 50 5,000 25 10 6 100 
DIP6-pin 

0 0 
(Special) 

50 5,000 25 10 6 100 

0 0 50 5,000 50 5 4 100 

0 0 50 5,000 40 10 4 100 
DIP 6-pin 

0 0 50 5,000 50 5 4 100 

0 0 50 5,000 40 10 4 100 

0 0 DIP4-pin 50 5,000 50 5 4 100 

0 0 DIP 4-pin 50 5,000 50 5 4 100 

0 0 DIP 6-pin 50 5,000 40 10 4 100 

0 0 50 5,000 50 5 4 100 

0 0 50 5,000 50 5 6 100 

0 ±50 5,000 15 +1 4 100 

0 ±150 5,000 20 ±IOO 4 100 

* I Lead forming type (I type) IS also avallabie. * 2 BS, SEMKO, DEMKO, EI approved: PCIIO, PC111, PC112, PC113, PCIOO, PCIOI, PC120, PC121 

Approved by Absolute maximum ratings Electrical characteristics 

Internal overseas Isolation Turn-on, Turn-off 

" Model connection Features safety Package Forward voltage c. No. standard '" diagram current (AC) ton, toll IF V"os R, ... 
UL TOV IF Visa ("s) (mA) (V) (Il) 

(mA) (Vrms) MAX. 

;0j: Mini-flat 
iii PC419 Bi-directional package 50 3,750 50 16 5 50 
c high output resistant 4-pin .2_ -" "c. ,,-.= ::::I 

PC619 

'~1l 
Bi-directional DiP 6-pin 50 ,,?O 
linear output 0 60 2,000 15 16 5 

iii 2 5 

3 4 

* I, = 200mA (tw = 1.0ms) 

SHARP ELECTRONICS CORP., Micro Electronics Div., Sharp Plaza, Mahwah, NJ 07430-21350 201/529-8757 0 Telex: 426903 (SHARPAM MAWA) 0 Fax: 201/529-8759 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

SHARR Photocouplers 
Ortoe1ectrooics 

Photocouplers (Ta = 25°C) 

Approved Absolute maximum ratings Electrical characteristics 
Internal by Isolation Currenttra~ R.spon~ .. Model No, connection Features overseas Package Forward vollage a. safety ~ diagram current ~~C) CTR Ir 

slandard 
(';A) 

ISO (%) (~'A) (liS) (~ UL TUV (Vrms) MIN, TYP. 

PC810 High isolation vollage, high speed al high load 0 50 5,000 60 1 10 1,000 
PC812 High isolation voltage. high noise resistivity 50' 5,000 90 5 4 100 
PC816 '~4 High isolation voltage, high collector-emitter voltage (70V) 0 50 5,000 50 5 4 100 
PC817*' 2 3 High isolation voltage 0 0 50 5,000 50 5 4 100 
PC81S*' High isolation voltage, high speed at high load 0 0 DIP 4-pin 50 5,000 10 1 7 1,000 

PC851 High isolalion vollage, high pollector-emitter voltage (300V) 0 50 5,000 40 5 4 100 

PCS13 ,~. High isolation voltage, AC input response, (high noise 0 , , resistivity) ±50 5,000 20 ±1 4 100 
PCSI4*' High isolation voltage, AC input response 0 

PC823 '~. 
High isolation voltage, AC input response, (high noise 0 resistivity) ±50 5,000 20 ±1 4 100 

PC824 · ; High isolation voltage, AC input response 0 

l; PCS26 't3B' High isolation voltage, high collector-emitter voltage (70V) 0 50 5,000 50 5 4 100 

~ High isolation voltage, AC input response, high isolation 
DIPS-pin 

c PCS27*' 4 5 0 0 50 5,000 50 5 4 100 I! voltage (2-ch) 
0 
0 '88' .c 
a. PCS29 High isolation voltage, symmetrical terminal configuration 0 0 50 5,000 50 5 4 100 .. · ; ;;, 
,5 

'§§" UJ 
PCS37*' High isolation vollage (3-ch) 0 0 DIP 12-pin 50 5,000 50 5 4 100 

6 , 

PCS43 High isolation voltage, AC input response 0 'U'6 High isolation voltage, AC input response, high noise ±50 5,000 20 ±1 4 100 
PCS44 resistivity 0 

8 9 

PCS46 High isolation voltage, high collector-emitter voltage (70V) 0 50 5,000 50 5 4 100 

'§§" DIP 16-pin 
PC847*' High isolation voltage (4-ch) 0 0 50 5,000 50 5 4 100 · , 

'm" PC849 High isolation voltage. symmetrical terminal configuration 0 0 50 5,000 50 5 4 100 · , 
PC715V*' '~' High isolation voltage, high sensitivity 0 0 50 5,000 600 1 60 100 , ; 

PC716V*' , --' High isolation vollage, high sensitivity, high power 0 0 50 5,000 1,000 1 130 100 
DIP6-pin 

PC725V*' ;~: High isolation voltage, high sensitivity, high collector-emitter 0 0 50 5,000 1,000 1 100 100 
, . voltage (300V), high power 

PC852 High isolation voltage, high sensitivity, high collector-emitter 
voltage (300V), high sensitivity 0 DIP4-pin 50 5,000 1,000 1 100 100 

'~4 PC853 High isolation voltage, high sensitivity, high collector-emitter 0 DIP 4-pin 50 5,000 1,000 1 100 100 
2 3 voltage (300V), high power dissipation 

I PC853H High isolation voltage, high sensitivity, high collector-emitter 0 DIP4-pin 50 5,000 1,000 1 20 100 
voltage (350V), high power dissipation 

c 
I! PCSI5*' ,~. 
~ 

, , High isolation vollage, high sensitivity 0 0 DIP 4-pin 50 5,000 600 1 60 100 

.c a. 'BiE' c PCS25*' High isolation voltage, high sensitivity (2-ch) 0 0 DIPS-pin 50 5,000 600 1 60 100 i · ; c 

~ '§]§12 PC835*' High isolation voltage, high sensitivity (3-ch) 0 0 DIP 12-pin 50 5,000 600 1 60 100 , , 

'§I" PC845*' High isolation voltage, high sensitivity (4-ch) 0 0 DIP 16-pin 50 5,000 600 1 60 100 · . 
PCS65 ,~. , , High isolation voltage, high sensitivity, low dark current 0 DIP 4-pin 50 5,000 1,000 1 100 100 

'~' PCS75 High isolation voltage, high sensitivity, low dark current (2-ch) 0 DIPS-pin 50 5,000 1,000 1 100 100 · ; 

PCS95 :§S' High isolation voltage, high sensitivity, low dark current (4-ch) 0 DIP 16-pin 50 5,000 1,000 1 100 100 

* 1 UL, TUV approved as multi-channel of PCS17 respectively. * 2 UL, TUV approved as mUlti-channel of PCS15 respectively. * 3 Lead forming type (I type) is also available. 

SHARP ELECTRONICS CORP., Micro Electronics Div., Sharp Plaza, Mahwah, NJ 07430-21350 201/529-8757 0 Telex: 426903 (SHARPAM MAWA) 0 Fax: 201/529-8759 
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SHARP. 
Ortoelectronics 

PC817 PCS27 

~C810' PC812, PC813, PC814, PC815) (PC823' PC8241 
PC816, PC818, PC851 , PC852, PC865 PCS29, PC825 
PC120, PC121 , PCS26, PC875 

PC8D52 

PC837 

(PC835) 

PC847 

(
PC843, PC8441 
PC849, PC845 
PC846,PC895 
PCSQ52 

Opaque mini-flat package type Employs double transfer mold technology 

Absolute maximum II1Ing. 

Photocouplers 

PC317Z 

PC314Z, PC3151 
PC316Z 
PC400, PC401 
PC410, PC417 
PC419, PC452 

PC3D17 

(PC3D14, PC3D15) 
PC3D16 

PC3Q17 

(PC3Q14, PC3Q15) 
PC3Q16 

(Ta=25°C) 

Electrical characteristics 

Inlemal Isolation eunntlrBnslerralio Response time .. 
a. Model No. connection Features Package Forward voltage ~ diagram current (AC) CTR tr 

IF Viso ('MI) IF VeE (~s) Ie RL Vee 
(mA) (Vrms) MIN. (mA) (V) TYP. (mA) (0) (V) 

Opaque mini-flat package type, 
Mini-flat 

PC314Z·5 '~4 package, ±50 2,500 20 ±1 5 4 2 100 2 
2 3 AC input response 4-pin 

!ffi 81 Opaque mini·flat package type, 
Mini-liat 

PC3014 package, ±50 2,500 20 ±1 5 4 2 100 2 
AC input response (2-ch) 

B-pin 

IU:! Opaque mini·llat package type, 
Mini-liat 

PC3014 ; -- a 
AC input response (4-ch) 

package, ±50 2,500 20 ±1 5 4 ±2 100 2 
! i' 16-pin 

2i Opaque mini-liat package Iype, Mini·flal 
10 PC316Z·5 ,~. high collector-emitter voltage package, 50 2,500 50 5 5 4 2 100 2 
'iii ' , 

(V CEO: 120V) 4-pin c 

i '~' Opaque mini-f1al package Iype, Mini-flal 
PC3D16 ' , high eollector-emitter vollage package, 50 2,500 50 5 5 4 2 100 2 , , 

~ · . (VcEa: 120V)(2-ch) 8-pin a. 
.!! i§:§ Opaque mini-flal package type, Mini-flat 

'" PC3Q16 ! t! high collector-emitter voltage package, 50 2,500 50 5 5 4 2 100 2 .5 
UJ (VCEO: 120V)(4-ch) 16-pin 

Opaque mini-flat package type, 
Mini-flat 

PC317Z" ,~. package, 50 2,500 50 5 5 4 2 100 2 , , general purpose 
4-pin 

'88' Opaque mini-flat package type, 
Mini-liat 

PC3017 package, 50 2,500 50 5 5 4 2 100 2 · . general purpose (2-ch) B-pin 

'§§" Opaque mini-flat package type, 
Mini-flat 

PC3017 package, 50 2,500 50 5 5 4 2 100 2 , , general purpose (4-ch) 
16-pin 

Opaque mini-flat package type, 
Mini-flat 

PC315Z" ,~. package, 50 2,500 600 1 2 60 2 100 2 , ' high sensitivity 
4-pin 

S '~. Opaque mini-flat package type, Mini-flat 
PC3015 ' , package, 50 2,500 600 1 2 60 2 100 2 .!! 3-- 6 high sensitivity (2-ch) cO> o • a-pin Oc 

-f! Mini-flal g'c; lOt Opaque mini-flat package type, 

U PC3Q15 ! i: high sensitivity (4-ch) 
package, 50 2,500 600 1 2 60 2 100 2 

Oa. 16-pin 

Opaque mini-flat package type, 
Mini-flat 

PC452 ,~. package, 50 2,500 1,000 1 2 100 20 100 2 
, ' high collector-emitter voltage 

4-pin 
(V CEO: 300V) 

~. Opaque mini-flal pack"ge 
Mini-flat 

PC400 ' . package, 50 3,750 - - - 0.1 IF: 4 280 VCC:5 , . normal off 
5-pin 

~. Opaque mini-flat package 
Mini-flat 

PC401 ' . package, 50 3,750 - - - 0.1 IF:4 280 VCC:5 , . normal on 
5-pin 

'~' Opaque mini-flat package high Mini-flat 
PC410 ' . package, 20 2,500 260 5 VCC:5 30 IF: 7.5 350 VCC:5 , . speed (1 OMb/s) 

( GND ~ 5-pin 

,~a Opaque mini-flat package high 
Mini-liat 

PC417 ' , package, 25 2,500 19 16 VCC: Iph10.3 IF: 16 1,900 VCC:5 , 6 speed (1 Mb/s) · . 5-pin 4.5 

*1 Lead forming type (I type) is also available. *2 MAX. *3 IF = 200mA(tw=1.0ms) *4 Vcc = 10V 

~;d~h~a~~~~~~ J~r :;'8~~!);~a~~~f6~p'if3~laii~~i':.'~:::~ ~v~:::~~7omm, Tape Width 12mm, Min. Increments 3000 pcs 
PC314T, PC315T, PC316T, PC317T: Diameter of Reel ¢178mm, Tape Width 12mm, Min. Increments 750 pcs 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

SHARP. Photocouplers 
Ortoelectronics 

PC900V 
(PC901V, PC930, PC93l) 
PC932, PC933, PC934, PC93S 

PC902 
(PC904) 
(PC90S) 

PC9l0 

(
PC92l, 6N135, 6N136, 6N137, 6N138, I 
6N139, PC9Dl0, PC9D17, PC9ll, PC922 

PC920 

OPIC Photocouplers (OPIC is a registered trademark of Sharp and stands for OpticallC. It has a light detecting) 
element and peripheral circuits integrated onto one chip. 

Absolute maximum ralings *2Electrical characteristics 

Internal Approved by Isolation Low level output voltage Threshold input eu~ 
Model No. connection Features overseas Package Forward voltage 

diagram safety current (AC) VOL IFHL 'fLH standard I, Viso (V) Ta 10L I, (mA) (mA) RL 
UL TOV (mA) (Vrms) MAX. ('C) (mA) (mA) MAX. MAX. (0) 

~6 Digital output, PC900V*' 1 . 0 0 DIP 6-pin 50 5,000 0.4 0- +70 16 4 2.0 - 280 , 11 normal~off ; 

~6 Digital output, PC90tV 1 4 0 DIP 6-pin 50 5,000 0.4 0- +70 16 0 - 2.0 280 
2 If normal-on ; 

'mEl' Built-in integration 
PC902 7 circuit, AC input 0 DIP a-pin ±20 5,000 0.4 0- +70 6.4 ±2 1.5 - 680 

3 ; 
Amp 6 response 

PC910 High speed 0 DIP a-pin 20 2,500 0.6 0- +70 13 5 5.0 - 350 

1~8 
(10Mb/s) 

2 7 

3 6 High speed 

PC911 4 GNO " (10Mb/s) 
HighCMR 0 DIP a-pin 20 4,000 0.6 0- +70 13 5 5.0 - 350 

(Typ 10KV/ms) 

~Elb PC930 13~'-4 Connectable. 0 
2 11 ; toC-MOS 

DIP 6-pin 50 5,000 0.4 0- +70 16 1 1.0 - 280 

I ~r'9'JI~(1}-~6 
PC931 ;~~: Connectable 0 DIP6-pin 50 5,000 0.4 0- +70 16 0 - 1.0 280 

toC-MOS 

PC932 ;~ Connectable 
0 DIP 6-pin 50 5,000 0.4 0- +70 16 1 1.0 - 280 

toC-MOS 

PC933 ;;jE Connectable 0 DIP6-pin 50 5,000 0.4 0- +70 16 0 - 1.0 280 
toC-MOS 

Voltage regulator 

PC934 1~: Connectable 0 DIP 6-pin 50 5,000 0.4 0- +70 16 1 1.0 - 280 
toC-MOS , ; 

Voltage regulalor 

PC935 ;~~; 
Connectable 

0 DIP6-pin 50 5,000 0.4 0- +70 16 0 - 1.0 280 
toC-MOS 

*3 Vcc=5V (Ta=25°C) 

Absolute maximum ratings Electrical characteristics 

Internal Approved by Isolation Collector- Current dark current Current transfer ratio 
Model No, connection Features overseas Package Anode voltage emitter ,--

diagram safety current (AC) voltage ICEO CTR 
standard 

IA Viso VCEO (A) VeE (%) V. IA Vee 
UL VDE (mA) (Vrms) (V) MAX. (V) MIN. (V) (mA) (V) 

PC904 Built-in voltage deviation 0 DIP a-pin 50 5,000 35 1 x 10-7 35 50 VREF 10 5 

1~2l 
detection circuit 

2 2 

3 6 
4 5 Built-in voltage deviation PC905 

detection circuit 
0 0 DIP a-pin 50 5,000 70 1 X10-7 35 40 VREF 10 5 

* 1 BS SEMKO, DEMKO, El approved PC905 

Absolute maximum ratings Electrical characteristics 

Internal Approved by Isolation Vo, Propagation delay time 
Model No. connection Features overseas Package Forward voltage Ouput 

diagram safety current (AC) current tpHl tplH 
standard 

I, Viso 10, (~s) (~s) Vee I, RL, RL2 
UL TOV (mA) (Vrms) (A) TYP. TYP. (V) (mA) (0) (0) 

PC920 l~! For inverter-controlled 
0 SIP 7-pin 50 1,500 -0.8 3 3 

Vcc1 = 2 15 18 
1 9 air conditioner 6 

2 

PC921 For inverter-controlled 
0 DIP8-pin 25 2,000 0.5 2 2 6 5 5 10 

2~! 
air conditioner 

PC922 For inverter-controlled 
0 air conditioner 

DIP 8-pin 25 5,000 0.5 2 2 6 5 5 10 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

SHARP. 
Optoelectronics 

Photocouplers 
Phototriac Couplers! 

OPIC Photocouplers Photothyristor Couplers 
Absolute maximum ratings Electrical characteristics 

Internal Approved by Isolation Current transfer ratio Propagation time*' 
Model No. connection Features overseas Package Forward VOltage 

diagram safety current (AC) CTR tpHL tpLH standard 
IF Vlso ('III) IF Vo Vee (I1S) (I1S) RL IF 

UL TOV (rnA) (Vrms) MIN. (rnA) (V) (V) TYP. TYP. (0) (rnA) 

6N135 ;8:E: High speed 0 25 2.500 7 
3 6 (1 Mb!s) 

6N136 , 5 0 25 2,500 19 

g~' 2: .7 High speed PC917 ~t: __ . __ ~ (1 Mb!s) 0 25 2,500 19 

'~' v" 2 , High speed TYp. 
6N137 

3 6 (10Mb!s) 0 DIP8-pin 20 2,500 
700 

• GND s 

'~8 Ultra high speed 2 , TYp. 
PC9D10 3 6 (10Mb!s) 15 2,500 

4 GND 5 2 channels 
700 

6N13B '~8 High speed, high 0 20 2,500 300 z 7 

3 ~ 6 sensitivity 
6N139 , 5 0 20 2,500 400 

*3 Vcc=5V 

Phototriac Couplers/Photothyristor Couplers 

Internal Approved by ., overseas 
CL Model No. connection Features Package 
>- diagram safety 
t- standard 

UL TUV 

SI2MD1V"2 lfl r- "1 6 120V line 0 DIP 6-pin 

S22MD1V"2 :tJ .Ad: 240V line 0 0 DIP6-pin 

S12MD2 ;g~: 
g 

0 c 
0 120V line, high noise DIP 4-pin " 

'f:! £" 
., resistivity 

"1 > (built-in gate resistor) S12MD22 .. 0 DIPS-pin :~Jd: :l 

'" .. 
i~; 

::I: 

S22MD2 240V line DIP7-pin 

SIIMSI €]] 120V line 0 
S21MS1 240V line 0 0 

S11MS2 120V line, Built-in Mini-flat 

'm'''''''' 
zero-cross circuit package, 

D> 
c : 4''''"'' 4-pin 
." S21MS2 2. 240V line, Built-in 0 0 .. 1 
D> zero-cross circuit 

'" :s SIIMD5V"2 

~EJJ~5' 
120V line, high isolation voltage 0 DIP 6-pin 

<; 
120V line, high isolation voltage "- DIP 5-pin S1M3023 3 4 Low input current 0 

g 240V line, low input current 
S21ME3 Conforms to overseas VDE, SS, c 

safety standard 

l~~rT 
0 SEMKO, DIP6-pin " 2 15) .. 240V line, low input current DEMKO, > 

S21ME3F 3 4 
.. Conforms to overseas EI, UL 
:l safety standard 
'S 

S21MD7T "- 240V line, low input current 0 0 DIP 5-pin 

S1M3043 120V line, low input current 0 DIP 5-pin 

240V line, low input current 
S21ME4 

'~mJ 
Conforms to overseas VDE, SS, 

2 151 
safety standard SEMKO, DIP 6-pin 
240V line, low input current DEMKO, 

S21ME4F 3 4 Conforms to overseas EI, UL 
Zero-cross 'clrcull safety standard 

240 V line" Built-in zero-cross 
S1M3063 circuit low input current 0 0 DIP 5-pin 

S11MD62 120V line 2 channels 0 DIP B-pin 

* 1 S12MD22 15 approved as multI-channel type of SI2MD2. 
... Topr:-30B+100°C 

* 2 Lead forming type IS also avallable_ 

16 0.4 4.5 0.4 0.7 4,100 16 

16 0.4 4.5 0.3 0.5 1,900 16 

16 0.4 4.5 0.3 0.3 1,900 16 

(RL= 5 1000) 5 0.045 0.045 350 7.5 

(RL= 0.075 0.075 
5 5 350 7.5 

1000) (MAX.) (MAX.) 

1.6 0.4 4.5 1 4 2.200 1.6 

0.5 0.4 4.5 5 5 4,700 0.5 

(Ta=25°Cj 

Absolute maximum ratings Electrical characteristics 

Repetitive Isolation Minimum trigger current 
On-state peakofl- voltage 
current state voltage (AC) 1FT 

Vo RG 
IT VORM Visa (rnA) 

(V) (kO) 
(Arms) (V) (Vrms) MAX. 

0.2 400 5,000 15 6 20 

0.2 600 5,000 10 6 20 

0.2 400 1,500 10 6 -

0.2 400 1,500 10 6 -

0.2 600 5,000 8 6 20 

0.05 400 2,500 10 6 100 

0.05 600 2,500 10 6 100 

0.05 400 2,500 10 6 100 

0.05 600 2,500 10 6 100 

0.1 400 5,000 10 6 -

0.1 400 5,000 5 6 -

0.1 600 5,000 7 6 -

0.1 600 5,000 7 6 -

0.1 600 5,000 5 6 -

0.1 400 5,000 5 6 -

0.1 600 5,000 7 6 -

0.1 600 5,000 7 6 -

0.1 600 5,000 5 6 -

0.1 400 1,500 20 - 100 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

SHAR~ Photointerrupters 
Ortoeleclralics 

Photointerrupters 
Features 

Various output----r Single phototransistor 
methods C Darlington phototransistor 

OPIC ,-Single-phase digital output 
L Two-phase digital output 

(transmissive type) 
Various mounting1snap-in mounting type 
methods PWB mounting type 

Both-side mounting type 
- Either-side mounting type 

(transmissive type) 
Side-mounting type 
(transmissive type) 

Transmissive type -- Line-up of products with a detecting accu
racy of slit width ranging from 0.15 to 2.5mm. 

Reflective type ---Line-up of products with detecting distance 
ranging from 1 to 7mm (optimum). 

Transmissive type --Line-up of products having an object passing 
width ranging from the light emitter and 
detector gap of 0.9 to 13.2mm. 

Versions with cover case, 3-pin connector terminal, and super
compact products are available to meet a variety of customer needs. 

GP1A08 GP1A14 GP1A15 GP1A17 

GP1A50HR GR1A51HR 

Classification chart 

iGP1A52LR 

(GP1A52HR) 

GP1A20 

Single phototransistor 
output 

Darlington phototransistor 
output 

OPIC 

Single phototransistor 
output 

Darlington phototransistor 
output 

OPIC or amplier built-in 
type 

GP1A18 

( OPI1AlaLR,.,) 
GP1A18LC 

GP1A19 

if "';: 
GP1A53HR GP1A06 

Transmissive type OPIC type 
(

OPIC is a registered trademark of Sharp and stands for OpticaIIC.) 
It has a light detecting element and peripheral circuits integrated 
onto one chip. (Ta=25°C) 

Electrical characteristics 
Detecting 

Slit Threshold input c~ Propagation time 
8. Internal and 

width 01 
>- Model No. connection Features emlHlng 

resolution IFLH IFHL tpLH tPHL ... diagram gap Vee IF RL Vee 
(mm) 

(mm) (rnA) (rnA) 
M (~S) (~S) (rnA) (0) M MAX. MAX. TYP. TYP. 

GP1A08 Both·side mounting lype 3.0 0.5 5 - 5 3 5 5 280 5 

GP1A14 5.0 0,5 8 - 5 3 5 8 280 5 

GP1A15 

;~: 
PWB mounting type 

3.0 0.25 10 - 5 3 5 10 280 5 

GP1A17 Both-side mounting type 10.0 2.0 7 - 5 3 5 7 280 5 

GP1A18 PWB mounting type 3.2 0.5 5 - 5 3 5 5 280 5 

GP1A19 Side mounting type 3.2 0.5 5 - 5 3 5 5 280 5 

GP1A20 PWB mounting type with cover case 3.0 0.5 9.5 - 5 3 5 10 280 5 

() GP1A50HR Both-side mounting type 3.0 0.5 5 - 5 3 5 5 280 5 

- GP1A51HR 
, .. , "/"'"'" 

Either-side mounting type 3.0 0.5 5 - 5 3 5 5 280 5 

:l~;:J ... GP1A52HR PWB mounting type 3.0 0.5 5 - 5 3 5 5 280 5 
0 GP1A53HR :.- ..• I PWB mounting type 5.0 0.5 8 - 5 3 5 8 280 5 

GP1A57HR PWB mounting type 10.0 1.8 5 - 5 3 5 7 280 5 

GP1A18LR ~' PWB mounting type 3.2 0.5 - 5 5 5 3 5 280 5 
I 4 

1 '" GP1A52LR J PWB mounting type 3.0 0.5 - 5 5 5 3 5 280 5 

~' ·1 
GP1A18LC 

I , , 
PWB mounting type 3.2 0.5 - 5 5 5 3 5 280 5 

2 '" 3 

'" Topr: -25-+85°C(GP1A06: -20-+85°C) *1 Rl =2800 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

SHARR 
Ortoelectronics 

GP1A05 GP1A21 
(GPI A05HR, GPI A31 LC) 

GP1A34LC GP1A22HR 
(GP1A22LC) 

Transmissive Photointerrupters 
OPIC type with 3-pin connector terminal 

8- Internal 

'" Model No. connection Features 
~ diagram 

V<>ltageI"9"IaI .. 

GP1A05 B!iJ: Either-side mounting type 

GP1A2t 

I iid: Snap-in mounting type 

GP1A22LC 

~' 
Either-side mounting type 

GP1A23LC 
,; 

Either-side mounting type I ~ 3 

GP1A25LC ' 2 Either-side mounting type 

[ij: 
~ 

~ 
GP1A27LC " Snap-in mounting type <> I:: 

I:: - 0 
<> 

lL Volo.ye'~<I .5 

B!iJ' :t-O GP1A31LC :' , 15Vline, I ' I; :5 both-side mounting type 
'i 

GP1A34LC I j~iJ: Snap-in mounting type 

VOIIage_I(" 

GP1A05HR 

~: Either-side mounting type 

GP1A22HR 
Vallagere9U .... 

GP1Al0 

[~} 24V line, 
both-side mounting type 

GP1A26LC , 
iii Topr: -20- + 75°C (GP1Al0, GP1A26LC: 0- + 80°C) 

GP1A23LC 

Detecting 
Slit and 

width or emitting 
resolution 

gap 
(mm) 

(mm) 

5.0 0.5 

5.0 0.5 

5.0 0.5 

5.0 0.5 

5.0 0.5 

5.0 0.5 

5.0 0.5 

5.0 0.8 

5.0 0.5 

5.0 0.5 

5.0 0.5 

5.0 0.5 

Absolute maximum 
ratings 

Internal 
Low 

II ... Supply Output Actuator level 
~ Model No_ connection Features voltage current lever output 

diagram 
Vee 10 operating voltage 
(V) (mA) load VOL 

(V) 

!:! GP1A40 m~ With lever type actuator 0.5 0.4 
lL 7 50 
0 With connector or more MAX. 

Photointerrupters 

GP1A25LC GP1A27LC 

GP1Al0 GP1A26LC 

(Ta=25°C) 

Electrical characteristics 

Operating supply voltage Low level output voltage 
Vcc(V) VOL (V) Light 10L Vee 

MIN. MAX. MAX. cut-off (mA) (V) 

4.5 5.5 0.35 No Ifj !, 

4.5 5.5 0.35 No 16 5 

4.5 5.5 0.35 No 16 5 

4.5 5.5 0.35 No 16 5 

4.5 5.5 0.35 No 16 5 

4.5 5.5 0.35 No 16 5 

13.5 16.5 0.35 No 16 15 

4.5 5.5 0.4 No 2.5 5 

4.5 5.5 0.4 Yes 16 5 

4.5 5.5 0.4 Yes 16 5 

21 26 0.6 No 16 24 

21 26 0.6 No 16 24 

(Ta=25°C) 

Electro-mechanical characteristics 

Low High High Responsa time 
level level level 

dissipation output dissipation 
current voltage current tH t. RL Vee 

ICCL VOH ICCH (~A) (~A) (II) (V) 
(mA) (V) (mA) 

3.0 100xO.9 30 166 166 
280 5 

MAX. MIN. MIN. MAX. MIN. 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

SHARR 
'" Qrtoefechonics 

GP1~01 ( 1 
(GP1L01) r /",; 

GP1S54 . GP1S55., ,~t 
(GP1L54) (GP1L55 ) (GP1L07) 

IGP1556, GPIS500 GP1S18 

GP1S10 

~! 
GP1S17 

(GPIS23, GPI S37) 

Transmissive Photointerrupters 

Model No. 
Internal 

connection 
diagram 

Features 

GP1S40 

GP1S01"' 

GP1S05 

GP1S06 

GP1Sl0 

GP1S11 

GP1S12 

GP1S50 

GP1S51 

GP1S52 

GP1S53 

GP1S54 

GP1S55 

GP1S56 

High speed delecting, both·side mounting type 

I 
t 

GPtS560 

GP1S58 

GP1S07 

GP1S37 

GP1S41 

GP1S21 

GP1St7 

GP1S1S 

GP1S22 

GP1S23 

GP1S20 

GP1S40 

GP1S09 

GP415 

GP1L01" 

GP1L02 

GP1L03 

GP1L06 

GP1L12 

GP1L50 

GP1L51 

GP1L52 

GP1L53 

GP1L54 

GP1L55 

GP1L07 

GP1L21 

GP1L22 

,r=::=:14 
2~3 

,~, 
L~3 

'~4 ~ 
2 3 

High resolution, PWB mounting, wide gap 

High resolution, PWB mounting type 

With cover case 

Holder with lens 

PWB mounting type with positioning pin 

High resolution, both·side mounting type 

High resolution, side-mounting type 

High resolution, PWB mounting type 

High resolution, PWB mounting type 

High resolution, PWB mounting type 

High resolution, PWB mounting type 

Compact, high sensing accuracy type with positioning pin 

Compact, high sensing accuracy type with positioning pin 

Compact, PWB mounting type 

Compact, PWB mounting type 

Compact, PWB mounting type 

Photointerrupter with spring lever type 

With mounting hole 

Compact, PWB mounting type 

Compact, high resolution, PWB mounting type 

With mounting hole, high resolution 

Compact PWB mounting type 

With positioning pin, high resolution, PWB mounting type 

With lever type actuator & connector 

Snap-in mounting type with connector 

Wide gap 

High sensitivity, both,side mounting type 

High sensitivity, either-side mounting type 

Wide gap, both-side mounting type 

High resolUtion, PWB mounting type 

PWB mounting type with positioning pin 

High resolution, both-side mounting type 

High resolution, side-mounting type 

High resolution, PWB mounting type 

High resolUtion, PWB mounting type 

High resolUtion, PWB mounting type 

High resolUtion, PWB mounting type 

Compact, PWB mounting type 

With mounting hole 

With mounting hole high resolution 

* Topr: -25- +S5°C * 1 Built-in visible ligh cut-off filter type (F-type) is also available. 

(GP1LI2) 

GP1S09 

Detecting 
and 

emitting 
gap 

(mm) 

3.0 

5.0 

3.0 

3.0 

3.0 

3.5 

3.0 

3.0 

3.0 

5.0 

3.0 

2.0 

2.0 

2.0 

5.0 

0.9 

2.0 

1.0 

2.0 

0.9 

1.0 

2.0 

1.1 

5.0 

13.2 

3.0 

4.2 

10.0 

5.0 

3.5 

3.0 

3.0 

3.0 

5.0 

3.0 

2.0 

0.9 

1.0 

1.0 

Photointerrupters 

~~~~ 
GPI S50 GPI S51 GPI SS2 (GPI LS3) 

~,,~ ~"U'} * ~ 
GP1L03 

GP4.15 GP1L02 (Ta = 25°C) 

Electrical characteristics 
Slit 

width or 
resolution 

(mm) 

Current transfer ratio Response time 

2.0 

0.5 

0.25 

0.5 

2.0 

0.5 

0.5 

0.5 

0.5 

0.5 

0.15 

0.15 

0.15 

0.5 

0.8 

0.8 

O.S 

0.8 

0.3 

0.3 

0.3 

0.3 

O.S 

2.5 

2.0 

2.0 

2.0 

0.5 

2.0 

0.5 

0.5 

0.5 

0.5 

0.5 

0.15 

O.S 

O.S 

0.3 

CTR 
(%) 
MIN. 

10 

2.5 

0.5 

2 

11.5 

10 

2.5 

2.5 

2.5 

2.5 

2.5 

3 

20 

2.5 

4.3 

2.5 

l.S 

1.6 

2 

0.8 

1.6 

2.5 

2.5 

5 

300 

20 

100 

30 

300 

50 

50 

50 

30 

50 

30 

50 

40 

20 

IF 
(mA) 

20 

20 

20 

20 

20 

10 

20 

20 

20 

20 

20 

20 

20 

20 

20 

1.5 

3 

20 

1.5 

3 

1.5 

5 

5 

1.5 

20 

20 

20 

10 

2 

VeE 
(V) 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

tr Ie 
(I'S) (mA) 
TYP. 

RL 
(0) 

VCE 
(V) 

3 2 100 2 

3 2 100 2 

38 0.5 1 ,000 2 

3 2 100 2 

3 2 100 2 

3 2 100 2 

3 2 100 2 

3 2 100 2 

3 2 100 2 

3 2 100 2 

3 2 100 2 

5 2 100 2 

38 0.5 1,000 2 

38 0.5 1,000 2 

3 2 100 2 

50 0.1 1,000 5 

50 0.1 1,000 5 

3 2 100 2 

50 0.1 1,000 5 

50 0.1 1,000 5 

50 0.1 1,000 5 

50 0.1 1,000 5 

50 0.1 1,000 5 

50 0.1 1,000 5 

3 2 100 2 

3 2 100 2 

24 500 2 100 2 

2 SO 10 100 2 

2 130. 10 100 2 

2 SO 10 100 2 

2 130 2 100 2 

2 80 10 100 2 

2 80 2 100 2 

2 SO 2 100 2 

2 80 2 100 2 

2 130 2 100 2 

2 80 2 100 2 

2 SO 2 100 2 

2 80 10 100 2 

2 80 10 100 2 

2 80 10 100 2 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

SHARR 
Ortoelectronics 

Photointerrupters 

i_I 
GP2A01 

GP2S06 
(GP2L06) 

GP2S10 

GP2A11 

GP2S07 GP2S08D 

GP2S03 

GL2S09 
(GP2L09) 

GP2S04 
(GP2L04) 

GP2L20(L)(R) 

GP2S15 

GP2S05 

Reflective Photointerrupters (OPIC is a registered trademark of Sharp and stands for OpticallC. ) 
It has a light detecting element and peripheral circuits integrated onto one chip. 

Electrical characteristics 

.. Internal Optimum Dissipation current Low level output voltage 
e>. 
f: Model No. connection Features detecting Operating voltage Icc VOL 

diagram distance Vcc (V) (mA) Vee (V) Vcc 

MIN. MAX. MAX. (VI MAX. (V) 

Multiple types of paper *' GP2Al1 

LiI· 
detectable, light modulation 2-7 4.5 5.5 100 5 0.4 5 
type. with connector 

(,) =,-= 

- Multiple types of paper 
... GP2A20 detectable, light modulation 3-7 4.75 5.25 30 5 0.4 5 

0 
type, with connector 

~ 
Long focal distance, 

GP2A12F dusl·proof visible light 
4-5 4.5 5.5 50 5 0.4 5 

cut.aff, detectable paper on 
platen, with connector 

* Topr: -25- + 70·C 

Electrical characteristics 

.. Internal Focal Current transfer ratio Response time 
e>. Model No. connection Features distance f: CTR Ir 

diagram (mm) (%) IF Vee (1lS) Ic RL VeE 
MIN. (mA) (V) TYP. (mA) (0) (V) 

GP2S01" High speed detection 5 1 20 5 30 0.2 1,000 2 

GP2S03 Compact, visible light cut·off 5 0.8 20 5 30 0.2 1,000 2 

GP2S04 Compact (DIP), visible light cut.aff 1 0.5 4 2 20 0.1 1,000 2 

GP2S05 Compact (DIP), with lens 
4 0.5 20 5 20 0.1 1,000 2 

visible light cut·off 

GP2S15 Compact (DIP), with lens visible light 
4 0.5 20 5 20 0.1 1,000 2 

~ 
cut·off type. Long lead 

Reflector Compact (flat package), visible GP2S06 -- 1 0.5 4 2 20 0.1 1,000 2 n " light cut·off c I jg ii: [J i Compact (Short lead flat package) 
.!! GP2S10 I 1 0.5 4 2 20 0.1 1,000 2 

'" 
I 2 ] 4 visible light cut·off type 

.5 Compact (mini-mold type), visible light UI GP2S07 1 0.5 4 2 20 0.1 1,000 2 
cut·off 

GP2S08D With spacer, visible light cUI.aff 1 0.85 4 2 20 0.1 1,000 2 

GP2S09 Compact (DIP), longer lead version 
1 0.5 4 2 20 0.1 1,000 2 

of GP2S04 

GP2S22 Compact type visible light cut.aff 1 0.5 4 2 20 0.1 1,000 2 

GP2S24 Compact (DIP) type visible light 0.5-1 0.5 4 2 20 0.1 1,000 2 
cut.aff 

GP450" General purpose 3 5 20 2 130 10 100 2 

GP2L01*' 
Refle.ctor 

High sensitivity 5 30 10 2 80 10 100 2 

~ GP2L04 // 

~I 
Compact (DIP), visible light cut-off 1 12.5 4 2 80 10 100 2 

'iii in Compact (flat package), visible OJ GP2L06 1 12.5 4 2 80 10 100 2 
" light cuI-off jg I 2 ] 4 

c GP2L09 Compact (DIP), longer lead 
1 12.5 4 2 80 10 100 2 

~ version of GP2L04 
c Prism system conformable type 'i: GP2L20(L)(R) - 5 20 5 80 2 100 2 .. OAT tape.and detection c 

~ ~r"l GP2l22 Compact type visible lighl cul.aff 1 12.5 4 2 80 10 100 2 

GP2l24 Compacl (DIP) Iype visible light 0.5-1 12.5 4 2 80 10 100 2 
cul.aff 

*' Topr: -25- +85·C (GP500: -10- +60·C) * 1 Built-in visible light cul.aff filter type (F-type) is also available. 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

SHARP. 
Ortoelectronics 

PIN Photodiodes 

Photodiodes 
OPICs/OPIC Light Detectors 

Package Active area Topr Isc r--e;- Id rv;;- I" t. 
~ (:6) 

AP 
Model No. Features (Malerial) (mm2) (Oc) (~A) (Ix) (A) (V) (~s) (nm) 

MIN. MAX. MAX. TVP. 
PD43PI Transparent epoxy resin 0.53 -25- + 85 1.0 100 1 X 10-' 10 0.1 10 1 920 
PD49PI"' Visible light cut-otf resin 7.73 -25 + 85 2.4 100 3xl0-' 10 1,000 

PD410PI"' Visible light cut-off resin 3.31 -25- + 85 2.5 100 1 x 10-' 10 0.2 10 1 1,000 with condensor 

PD480PI PIN type Resin with lens (side - -25- + 85 1.0 100 1 X 10-' 10 0.1 10 1 920 viewing 
PD481PI"' Visible light cut-off resin 7.73 -25- + 85 3.5 100 3x10-a 10 960 
PD50PI TO·18 0.96 -30- +100 4 1,000 1 X 10-7 30 0.08 30 1 700 
PD80PI TO·5 4.39 -30- + 100 18 1,000 1 x 10-' 10 0.2 30 1 700 

PD142PI 4 divisions on a Transparent epoxy resin 0.25x4 -40- + 80 1.2 1,000 1 x 10-' 15 0.1 10 1 800 chip for CD player 

PD164PI 0.032 x 2(A)"2 -25- + 80 0.25(A) 1,000 3x 10-1O(A) 
15 0.09 10 1 800 0.0062 x 4(B) 0.06(B) 2xl0-1O(B) 

6 divisions on a Transparent transfer mold 0.032 x2(A)"' 0.340(A) 3x 10-1O(A) fc (typ) PD663PS chip for CD, VD -25- + 85 1,000 15 10 0.50 840 
players" package 0.007 x4(B) 0.080(B) 2xl0-',(B) ~35MHz 

PD666PS 0.038 x2(A)"' -25- + 85 0.4 (A) 1,000 3x 10-1O(A) 15 fc (typ) 10 0.50 840 0.005 x4(B) 0.07(B) 2x 10-1O(B) ~35MHz 

PD322PI 2 divisions on a Transparent epoxy resin 1.71 x2 -25- + 80 1.2 100 2xl0-' 10 0.07 10 I 980 chip for .auto focus 

* I Visible light cut·off filter is built·in. * 2 III ~ 151 (A)··· 1,5 
L'J~l"J (B)"'3,4,7,8 

* (OPIC is a registered trademark of Sharp and stands for OpticallC. It has a light detecting 
element and peripheral circuits integrated onto one chip.) 

** Focus light detecting separation bandwidth .51lm 

Semiconductor Color Sensors 
Topr Isc1 1~~) I~C2 r-;:- Id/, Id, r-;-;-- VR1 ' VAl 

Model No. Package (Oc) (~A) A Ee ~v"P. A) V. (V) 
TYP. TYP. (nm) (~WJcm' (nm) MAX. (V) 

PD150 TO-IS 0- +70 0.75 0.19 600 50 0.25 600 1 x 10-' I 
PD151"' TO-18 0- +70 0.65 0.16 600 50 0.25 600 I x 10-' 1 
PD152 Resin with lens -25- +80 1.3 2.5 - 1,000 0.25 600 1 x 10-' 1 
PD153 TO-18 -15- +70 4.5 10.0 - 1,000 0.24 600 I x 10-' 1 

* 2 Infrared light cut-filter is built-in. 

Topr I~).'i lifij IseB 
Model No. Package (Oc) (~A) CIE,A lm TYP. TYP. TYP. (Ix) 

PD170Vl Resin -10- +60 0.38 0.30 0.32 1,000 600 

Blue-sensitive Photodiodes 
Package Active area Topr Isc r~) Model No. Features (material) (mm2) (Oc) (~) 

MIN. MIN. 
SBC102 Metal 44.0 -10- + 70 15.5 0.18 
SBCll1 Convert type Aeryl resin 314 -10 + 70 110 0.18 
SBC255 12.5("32.5 x 5.0) 10- + 70 4.4 0.18 
SBC541 Phenol resin (Black) 200 10- + 70 70.00 0.18 
BS112 TO-5 11.9 10- + 60 5.5 0.25 
BS142 Planar convert type TO-8 41.8 10- + 60 18 0.25 
BS530UV Ceramic 81.0 10- + 60 35 0.30 
BS500A 5.34 -10- + 60 3.3 -
BS500B Ceramic 5.34 20 + 60 0.4 
BS100C 1.55 -20- + 60 0.14 -
BS100D Planar type 1.55 -10- + 60 0.80 -
BS120 1.55 -20- + 60 0.14 -
BS520 Resin (Black) 5.34 -20- + 60 0.40 -
BS521 5.34 -20- + 60 0.65 -

OPEC Light Detectors (OPIC is a regislered .trademark of S~arp and slands for OplicallC. ) 
II ~as a Iig~1 delecting element and peripheral circuils integraled onlo one chip. 

MIN. 
5.0 
5.0 
5.0 
5.0 

r--e;-
(Ix) 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

---.;;-
(~A) 

I 
I 
I 
I 

Id 
(A) 

MAX. 
-

-

-
I x 10-' 
I x 10-' 
5 x 10-8 

2 X 10-' 
1 x 10-11 

1 X 10-11 

1 X 10-10 

1 X 10-11 

1 X 10-11 

3 X 10-12 

Absolute maximum ratings Electro-optical characteristics 

Model No. Features Package Vee P IOL Topr EVLN EVLN ----v;;- tpLH tPHL Vee 

(V) (mW) (mA) (OC) (1 x) (Ix) (V) (~s) (~S) (V) 
MAX. MAX. TYP. TYP. 

IS431 -0.5 _ +, 250 50 -25-+85 - 35 5 5 3 5 

IS432 -0.5 - +, 250 50 -25-+85 35 - 5 3 5 5 

IS435 Built in Schmitt trigger ckt Resin with -0.5 _+17 250 50 -25- +85 - 35 5 5 3 5 

IS436 amplifier and voltage lens -0.5 
- +17 250 50 -25- +85 35 - 5 3 5 5 

IS437 
regulator 

-0.5 250 50 -25- +85 - 35 5 5 3 5 -+35 

IS438 -0.5 _ +35 250 50 -25- +85 35 - 5 3 5 5 

IS486 -0.5 -+17 250 50 -25- +85 35 - 5 3 5 5 

/~/ 
/ i/ 
;;/ 

tJ 
PD1S0 

(PD1S1) 
PD1S3 

PD1S2 

PD170Vl 

---v;;- lip 
(nm) 

(V) TYP. 

- 750 

- 750 
- 750 
- 750 
I 800 
I 800 
I 800 
2 850 
I 560 
I 560 
I 880 
I 560 
I 560 

0.D1 560 

Ev) RL 
(lx) (0) 

50 280 

50 280 

50 280 

50 280 

50 280 

50 280 

50 280 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

SHARP. OPICs/OPIC Light Detectors 
Phototransistorsl 

Photothyristors/Photodiodes 
Ortoelec~ronics 

OPEC Light Detectors (OPIC is a registered trademark 01 Sharp and stands lor OpticallC. I 
It has a light detecting element and peripheral circuits integrated onto one chip. 

Absolute maximum ratings Electro-optical characteristics 

Model No. Features Package Vee P 10L Topr VOL VOH tpLH t pHL 
Vee RL MAX. MIN. MAX. MAX. 

(V) (mW) (rnA) (OC) 
(V) (V) (~S) (~S) 

(V) (0) 

IS440 
Pulse drive circuit and sync Transparent -0.5 250 50 -25- +60 0.35 4.97 670 670 4.5-16 280 detection circuit are built-in in - +16 tllf light emitting side epoxy restn 

IS441F 
Pulse drive circuit and sync. Transparent -0.5 250 50 -25-+60 0.35 4.97 670 670 4.5-16 280 detection circuit are built-in in - +16 
the light emitting side epoxy resin 

IS450 
Built-in amp circuit Epoxy -0.5 150 16 -25-+60 0.35 4.97 670 670 4.5-16 280 sync. signal circuit - +, 
and modification circuit resin 

Absolute maximum ratings Electro-optical characteristics 

lee 101 - 102 ,---- 10D -
Model No. Features Package Vee P 10L Topr 

(rna) Ev (rna) Ev (rna) Ev (rna) Ev 
(V) (mW) (rnA) (OC) 

MAX. 
(Ix) 

MIN. 
(Ix) MAX. 

(Ix) 
MAX. 

(Ix) 

linear output Transparent 
IS445 built in amplifier and voltage epoxy resin -0.5 _ +, 250 -10 -25- +85 0.2 0 -6.5 10 -0.65 1,000 -500 0 

regulator (side viewing) 

IS455 Voltage regulator Epoxy resin -0.5 - +, 150 -10 -25- +85 0.2 0 -6.5 10 -0.65 1,000 -500 0 
(top viewing) 

Absolute maximum ratings Electro-optical characteristics 

External distributing 
light illuminance 

Ev(lx) 

7.200TYP 

4,500TYP 

7,200TYP 

).P 
(nm) 
TYP. 

700 

700 

Vee VOH 10L Topr 
VOH VOL H&l H&l H&l Prop l&H Prop 

Model No. Features Package (V) (V) (V) Thresh Thresh time time tr tl 
MAX 

(V) (rna) (Ol) 
MIN MAX ilium in 1 iIIumin2 TPHl TPlH 

Epoxy 7 7 20 25- +80 4.9 0.6 600 5800 400 400 200 100 
IS456 For laser beam printer resin ns max nsmax ns max ns max 

Absolute maximum ratings Electro-optical characteristics 

Sensitivity Rp (mV~W) TYP. Response Irequency Ic (MHz) TYP. 

Model No. Type Package Vee P Top VA' VB. Ve, VRF VA- VB' Ve, VF VVRF R. CL 
(V) (mw) (OC) VD' VE• V, Ve. VD (kQ) (PI) 

IS1603 6 divisions on a chip built in high Transparent 6 210 -20- +65 24.5 30 25 250 25 10 10 speed amplifier epoxy resin 

Phototransistors 
Absolute maximum ratings Ic(mA) ICEO --------v;;:- Il.8 ).P 

Mod~1 No. Package VCEO Pc Topr 
MIN. TYP. VeE Ee (A) (deg.) (nm) 

(V) (mW) (OC) (V) (mW/cm2) MAX. (V) TYP. TYP. 
PT370 35 75 -25- + 85 0.1 0.3 5 100 Ix 1 X 10-7 20 +45 800 

PT371 <1>3 35 75 -25- + 85 0.1 - 5 100 Ix 1 X 10-7 20 +65 800 resin stem 
PT372 35 75 -25- + 85 3 - 2 100 Ix 1 X 10-6 10 ±70 800 

PT360 
(,1>3 resin 

35 50 -25- + 85 0.075 0.2 5 100 Ix 1 X 10-7 20 +20 800 

PT360F"1 35 50 -25- + 85 0.075 0.2 5 0.52 1 x 10-7 20 +200 860 

PT361 35 50 -25- + 85 0.1 0.2 10 21x 1 x 10-6 10 +20 800 
PT361F"1 

¢3 resin 
35 50 -25- + 85 0.1 0.2 10 0.01 1 x 10-6 10 +200 860 

PT420F"1 35 75 -25- + 85 0.4 - 5 1 1 X 10-7 20 +40 860 
PT421F"1 35 75 -25- + 85 0.8 - 2 0.1 1 x 10-6 10 ±40 860 

PT483F1"1 35 75 -25- + 85 1.5 - 2 0.1 1 x 10-6 10 +13 860 

PT430 35 75 -25- + 85 0.4 1.7 5 1 1 X 10-7 20 +13 800 

PT430F"1 35 75 -25- + 85 0.25 0.8 5 1 1 X 10-7 20 ±13 860 

PT431 35 75 -25- + 85 2 10.0 2 0.1 1 x 10-6 10 +13 800 
PT431F"1 35 75 -25- + 85 1.3 8.0 2 0.1 1 x 10-6 10 +13 860 

PT480 35 75 -25- + 85 0.4 1.7 5 1 1 X 10-7 20 ±13 800 
PT480F"1 35 75 -25- + 85 0.25 0.8 5 1 1 X 10-7 20 ±13 860 

PT481 35 75 -25- + 85 1.5 10 2 0.1 1 x 10-6 10 +13 800 
PT481F"1 Resin 35 75 -25- + 85 0.9 - 2 0.1 1 x 10-6 10 ±13 860 

PT491 with lens 35 75 -25- + 85 0.3 0.6 2 Ev+2lx 1 x 10-6 10 ±400 800 

PT491F"1 35 75 -25- + 85 0.2 0.4 2 Ev+ 21x 1 x 10-6 10 +400 860 
PT493 35 75 -25- + 85 0.3 0.6 2 Ev+2lx 1 x 10-6 10 +400 800 
PT493F"1 35 75 -25- + 85 0.2 0.4 2 Ev+2lx 1 x 10-6 10 +400 860 

PT4800 35 75 -25- + 85 0.12 0.4 5 1 1 X 10-7 20 ±350 800 
PT4800F"1 35 75 -25- + 85 0.08 0.25 5 1 1 X 10-7 20 +350 860 

PT481 0 35 75 -25- + 85 0.12 - 5 1 1 X 10-6 10 ±35° 800 
PT4810F"1 35 /75 -25- + 85 0.45 - 2 0.1 1 x 10-6 10 ±350 860 

PT4850F" 1 35 75 -25- + 85 0.27 - 2 0.1 1 x 10-7 20 ±35° 860 

PT501 45 75 -25- + 125 2.5 10 5 10 1 X 10-7 30 ± 6 800 

PT510 
10·18 35 75 -25- + 125 2.5 20.0 5 10 1 X 10-7 30 ± 6 800 

PT550 35 150 -25- + 125 3 20.0 5 0.1 1 x 10-6 10 ± 6 800 

PT550F 35 150 -25- + 125 3 20.0 5 1 1 X 10-6 10 ±50 800 
.. * 1 V,s,ble light cut·off type 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

SHARR 
Ortoelectronics 

/ I 

SPD102 

\.SPD111 

q 
SPD530 SPD540 

Photodiodes for Near Infrared Light 
Package 

Element Active 
Topr Model No. Features 

material dimension area (OC) 
(mm) (mm2) 

SP0102 Metal - 44.0 -10-+70 

SPOll0 - 20.001A 314 -10- + 70 

SPOlll Aeryl resin - 314 -10- + 70 

SP0331 ABS(Blaek) - 9.0 ~10- + 70 

SP0500 - 3.0x4.5 13.5 -10-+70 

SP0511T 
Mesa 

ABS (Black) - 20.25 -10- +70 type 
SP0530 - 10.0x 10.0 100 -10- + 70 

SP0540 - 10.0x20.0 200 -10- + 70 

SP0541 Phenol resin (Black) - 200 -10- + 70 

SP0550 - 2.0x5.0 10.0 -10- + 70 

SP0570 - 4.0x 10.0 40.0 -10- + 70 

Photodiodes 
Light Detecting Units 

9~, U,,_ ~ 71 SPD511T 

SPD541 9,,- p,~~ 
Ise Voe ---r.- Id rv;;- ).p 
(~A) (V) 

(Ix) 
(A) 

(V) 
(nm) 

MIN. MIN. TYP. TYP. 

238 0.35 1,000 - - 850 

1,737 6.35 1,000 - - 850 

1,600 0.35 1,000 - - 8S0 

48 0.35 1,000 - - 850 

75 0.35 1,000 - - 850 

112 0.35 1,000 - - 850 

553 0.35 1,000 - - 850 

1,105 0.35 1,000 - - 850 

995 0.35 1,000 - - 850 

58 0.35 1,0~0 - - 850 

221 0.35 1,000 - - 850 

GP1 U52X series GP1U52Y GP1U52Q GP1WOl 
(GP1W02) 

GP1W03 

Light Detecting Units for Remote Controller 
Series 

GP1U56 GP1U50X 
Series Series 

Viewing direction Top viewing Top viewing 

Height S.Smm 12mm 

Dimensions °A °B 

Absolute Veo 6.3 
Maximum (V) 

Ratings T'C, -10- +60 (0 ) 

I" 5 (mA) 

VOH 
Vcc-- O.S (V) 

Electrical VOL 0.45 
Charac- (V) 

teristies T, MIN. 400 440 
(~s) 

MAX. 800 770 

T2 MIN. 400 440 
(~s) 

MAX. 800 770 

CR filter - 0 

40kHz GP1U56 GP1USOX 

38kHz GP1US61 GP1US01X 

36.7kHz GP1U562 GP1U502X 

32.75kHz GP1U563 GP1US03X 

41.7kHz GP1U565 GP1USOSX 

48kHz GP1U566 GP1U506X 

56.8kHz GP1U567 GP1U507X 

39kHz GP1U568 GP1U508X 

35kHz GP1U569 GP1US09X 

"1 With conductive film for eliminating electro-magnetic induction noise 

GP1U52X GP1U52Y -'GP1U52Q 
Series Series Series 

Topv;ewing Side viewing 

16mm 13.2Smm 

°C °0 °E 

400 400 400 

800 800 800 

400 400 400 

800 800 800 

0 0 0 

GP1U52X GP1U52Y GP1U52Q 

GP1U521X GP1U521Y GP1U521Q 

GP1U522X GP1U522Y GP1US22Q 

GP1U523X GP1U523Y GP1U523Q 

GP1U52SX GP1U525Y GP1U525Q 

GP1U526X GP1U526Y GP1U526Q 

GP1U527X GP1U527Y GP1U527Q 

GP1U528X GP1U528Y GP1U528Q 

GP1U529X GP1U529Y GP1U529Q 

r~ 
JmJ 

JJ.;.65 I 

*cl ~ 

CD Vee 
® Vout 
® GND 

CD Vout 
® Vee 
® GND 

~~ ~ij:J 
~Mt~ ~~Q)®@ 
; ® v" IJ CDVout 

- = ® GND 

~ 'D'Eg1~m 
~~~ 

(i)@@ 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

fi CdS/CdSe PHOTOCONDUCTIVE CELLS • OPTICALLY COUPLED 

SILONEXu ISOLATORS. SILICON PHOTODIODES AND PHOTODIODE ARRAYS • 
CUSTOM IZED OPTOELECTRON IC ASSEM BlI ES 

CdS & CdSe PHOTOCEllS 

Cell Typical Min. Max. Max. 
Type 1.0 Ftc Dark Peak Power 
No. Res. K!l Res. M!l Volt. mW. Description 

NSL·3120 75 100 70 50 CdSe Photoconductive Cell 
NSL·3130 30 100 70 50 in Hermetic Glass and Metal 
NSL·3140 14 100 70 50 TO·IS. CdS versions also 
NSL·3150 550 1000 250 50 available. 
NSL·3160 260 1000 250 50 
NSL·3170 110 1000 250 50 
NSL·3180 50 500 120 50 

NSL·3812 43 10 80 100 CdSe Photoconductive cell 
NSL·3822 18.6 10 80 100 in TO-5 plastic coated "open 
NSL·3832 8 10 80 100 pill" package. Also available 
NSL·3842 3,5 10 80 100 in CdS material. 
NSL·3852 330 100 320 100 
NSL·3862 ISS 100 320 100 
NSL·3872 66 100 320 100 

NSL·4440 120 50 1000 1000 111 CdS Photoconductive 
NSL·4450 26.0 15 1000 1000 Cell in Hermetic Glass and 
NSL·4460 11.4 5 1000 1000 Metal case 1.25" diameter. 
NSL·4470 5.5 0.5 1000 1000 
NSL·4442 120 10 1000 500 1" CdS Photocoductive 
NSL·4452 26 1.5 1000 500 Cell in plastic coated 
NSL-4462 11.4 0.5 1000 500 "open pill" package. 
NSL·4472 5.5 0.2 1000 500 

NSL-4610 65 80 80 100 CdS Photoconductive Cell 
NSL·4620 28 20 80 100 in Hermetic Glass and 
NSL·4630 12 2.7 80 100 Metal 1/4" dia. case. 
NSL·4640 5.2 0.7 80 100 Hermetic CdSe versions 
NSL-4650 550 160 250 100 also available. 
NSL·4660 230 20 250 100 
NSL·4670 100 4 250 100 

NSL·2930 1.7 0.5 80 500 TO·8 Hermetic CdS/Se 
NSL·2940 .75 0.1 80 500 Photoconductive Cell. 
NSL·2970 7.5 5.0 250 500 

NSL·3921 4.0 2 80 200 TO·8 CdSe Photoconductive 
NSL·3931 1.7 2 80 200 Cell in Plastic Case. Glass 
NSL·3941 0.75 2 80 200 Lens and Plastic Coated 
NSL·3951 40.0 5 320 200 "open pi"" and CdS 
NSL·3961 17.0 5 320 200 versions also available. 
NSL·3971 7.5 5 320 200 

NSL·4920 4.0 2.0 80 500 CdS Photoconductive Cell 
NSL·4930 1.7 0.4 80 500 in Hermetic Glass and 
NSL·4940 0.75 0.05 80 500 Metal TO·8. Hermetic CdSe 
NSL·4950 40 30 320 500 version also available. 
NSL·4960 17 4.0 320 500 
NSL·4970 7.5 0.5 320 500 

NORP·ll 20 2.5 320 250 CdS Photocell in 0.5" 
NORP·12 9 1 320 250 lensed Plastic case. 
NORP·13 4 0.5 320 250 

NSL·4510 43.0 65 120 100 CdS Photoconductive cell in 
NSL-4520 18.6 15 120 100 Hermetic TO·5 package. Two 
NSL·4530 8 1.8 120 100 plastic encapsulated 
NSL·4540 3.5 0.25 120 100 versions also available. 
NSL·4550 330 200 320 100 
NSL·4550 ISS 130 320 100 
NSL-4510 65 20 320 100 

UV SENSITIVE tORs 
Typical Min. Max. Max. 

Cell 1.0 Ftc Dark Peak Power 
Type No. Res. KQ Res. Mfl Volt MW Description 

NSL·2129/3 1.7 0.2 80 200 0.5" Plastic Case 
NSL-2129/6 17.0 I 320 200 with Phosphor·Coated 

Quartz Window 

PIN PHOTODIODES 
NSL Light Dark Rise Fall 
Type Current* Current Time Time 
No. MA nA nS nS Description 

NSL·S30 0.3 10 3 TO-IS Package 
NSL·58G 1.5 30 5 TO·5 

PHOTO DETECTOR lAMP flED ASSEMBLIES 
CdS. Photodeteetor 

Emitter Detector 
Cur- Max. Min. Max. 

Module rent ON OFF Max. Power 
Type No. Volts MA Res. n Res, M!) Volts mW 

PL·I033·1 10 15 100 10 80 250 
PL·1036·1 10 IS 400 50 320 250 
PL·2H33·1 200 2 100 10 80 250 
PL·2H36·1 200 2 400 50 320 250 
PL·5S33·1 25 250 10 80 250 
PL·5S36·1 25 2000 100 320 250 

PLT·I0384 10 15 250 10 80 100 
PLT·I0387 10 15 3000 50 320 100 
PLT·2H384 200 2 500 10 80 100 
PLT·2H387 200 2 10000 50 320 100 
PLS·5S380 25 250 10 80 100 
PLS·5S387 25 4000 100 320 100 
PLM·5S310 25 500 10 80 50 
PLM·5S317 25 5000 100 320 50 

SILICON PHOTODIODES 
Min. Min. Dark Reverse 

Short Open Curro Voltage 
Cell Ct.· Ct.' JtA@ IV RecOm. 

Type No. Curro MA Volt. @ 25°C Max. 

NSL·701·1 0.30 0.35 3 5 
NSL·801·1 0.325 0.275 1.5 10 
NSL·701·9 0.30 0.35 3 5 

NSL·702 0.6 0.35 5 5 
NSL·802 0.65 0.275 2.5 10 
NSL·703 1.4 0.35 15 5 
NSL·803 1.5 0.275 7.5 10 
NSL·705 4.5 0.35 25 5 
NSL·805 4.77 0.275 12.5 10 

NSL-706 2.9 0.35 20 5 
NSL·806 3.0 0.275 10 10 
NSL·707 3.3 0.35 25 5 
NSL·807 3.5 0.275 12.5 10 
NSL-708 1.3 0.35 15 5 
NSL·808 1.4 0.275 7.5 10 

NSL·710 0.125 0.4 I 5 
NSL·810 0.150 0.275 0.5 10 

NSL-751 1.4 0.35 2.0 5 
NSL·851 1.5 0.275 10 10 
NSL-781 0.28 0.35 5 5 
NSL·881 0.3 0.275 2.5 10 
NSL·782 0.42 0.35 5 5 
NSL·791 0.60 0.35 5 5 
NSL·792 1.1 0.35 15 5 

NSL·8932 0.65 0.275 0.5 10 

NSL·6136 100.0 .38 3 5 

NSL·6122 110.0 .33 2 10 

NSL·6134 150.0 .40 3 5 

• At 500 Ftc (25 MW/cm') 28700 K Source 

SILICON PLANAR PHOTODETECTORS 
Min. 
Short 
Ct.* 

Descriptio'n 

Phenolic .75" 
x .75" x 62!?" 
Pin Leads for 
P.C. Board 
Mounting, 
(Matched, 
Multi-Detector 
Configurations 
available.) 

Standard tube: 
Axial leads. 

Small tube; 
Axial leads. 
Miniature 
Tube'; Axial 
leads. 

Description 

.1 " x .2"Chip. 
Wire Leads 
9 Element Cell. 
0.1" Spacing 
.2" x .2* Chip. 
Wire Leads 

.2" v .4" Chip. 
Wire Leads 

.76" x .354" 
Chip. 
Wire Leads 

.4" x .4" Chip. 
Wire Leads 

.2" x 1" Chip. 
Wire Leads 

.1" x 1" Chip. 
Wire leads 
TO·18 Package 

0.5" dia. 
Epoxy Package 

Hermetic TO-5 
Case 

Hermetic TO-8 
Case 

0.5" dia. 
Ceramic 
.05" x .125" 
Chip. 

.05" x .125" 
Chip. 

.130" x .150" 
Dual Chip. 

• At 500 Ftc (25 MW / em') 28700 K Source 
Cell 

Type No. Curr'IlA 

Min. 
Open 
Ct.* 
Volt. 

Dark 
Curro 

NA@SV 
@2SoC 

Break
down 

Voltage 
(V) Description 

EEM 1989 

•• 

NSL·811 
NSL·812 
NSL·813 
NSL·814 
NSL·815 
NSL·883 
NSL·893 

100 
310 
220 

90 
240 
360 
800 

* At 500 Ftc, 2870 0 K Source 

0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 

5 
5 
5 
5 
5 

10 
20 

40 
40 
40 
40 
40 
20 
10 

TO·18, Flat Window 
TO-IB, Low Lens 
TO·18, High Lens 
TO·52, Flat Window 
TO-52. low Lens 
TO-5, Flat Window 
TO·8, Flat Window 

NSL-811 and NSL·883 are available in dual and Quad versions in TO·5 
and TO·8 packages. 

S LONEXs 
TWX 610-421-3362 
FAX 514 747 3906 
TLX 51 669 663 

331 CORNELIA ST .• PLATTSBURGH. NY 12901 
2150 WARD STREET. MONTREAL, QUE. H4M 1T7 
ALTRINCHAM. CHESHIRE. WA14 4NX 

For manufacturers' sales offices. see yellow pages 

TEL: (518) 561-3160 
TEL: (514) 744-5507 
TEL: (061) 928-3417 

8-1347 
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~~~8~6PQF~MANa~~~ 

High Speed 

Spectrally Enhanced 

UV-Visible-IR 

Low Noise 

Linear 

Photoconductive 

Photovoltaic 

Low Capacitance 

High Voltage Breakdown 

Reliable and Low Cost 

CUSTOM SILICON PHOTODETECTORS 
Designed by Engineers for Engineers 

so - x x x - x x - x x - x x X 
ACTIVE AREA SIZE -=:r- -'- - -r- PAtKAGE CODE 
(Expressed in inches - 011-TO-1S 
effective diameter) 211-TO-1S Isolated 
ie 020 ~ .020 inch diameter 021-TO-5 

200 - .200 inch diameter 221-TO-5 Isolated 
444 .444 Inch diameter 041-TO-S 

PRODUCT SERIES------' 
11 Single element. 

Red IR Enhanced 
12 Single element, 

Blue Enhanced 
13 Single element. 

U.V Enhanced 
21 Srngle Axis Position 

Sensing (PSG) 
22 Dual Axis Position 

Sensing (PSG) 
23 Quadrant Detector 
24 Bi-Cell Detector 
31 Photopic Detector 
32 Red PhotopIc Detector 
41 Opto Hybrid 

Red/I R Enhanced 
42 Opto Hybrid Blue Enhanced 
43 Opto Hybrid U. V. Enhanced 

'-----=====-C="7::::-:-:-:' I DETECTOR APPLICATION 

042-TO-S UV Window 
.241-TO-8 

242-TO-8 Isolated UV 
251-Jumbo TO-S 
252-Jumbo TO-S UV 
171-BNC Std. Window 
172-BNC UV Window 
022-Std. TO-5 Header/UV Window 
222-lso. TO-5 Header/UV Window 
042-Std. TO-S Header/UV Window 
242-lso. TO-S Header/UV Window 
1S1-1.6" Diameter BNC Pkg 
231-lso. TO-5 Tall Cap 
232-lso. TO-5 Tall Cap UV Wrnd 
261-Jumbo TO-S Std. Window 
262-Jumbo TO-S UV Window 
391-Plastic Pkg. Exp. Window 
040-No Wrndow Cap Ins. Wire Bd 
051-Std. Jumbo TO-S Head Std. Window 

11- Photovoltaic-Ultra Low Noise/Medium Frequency 
Red I. R. Enhanced 

12- Photovoltaic-Ultra Low Noise/Medium Frequency 
Blue Enhanced 

13- Photovoltaic-Ultra Low Noise/Medium Frequency 
U.V. Enhanced 

21- Photoconductive- High Frequency Red I. R. Enhanced 
22- Photoconductive-High Frequency Blue I.R. Enhanced 
23- Photoconductive-High Frequency U.V Enhanced 

SINGLE ELEMENT OETECTORS-PHOTOVOLTAIC GROUP SPECIFICATIONS (23°C) 

ACTIVE MIN. DYNAMIC JUN 
AREA RESPONSIVITY RESISTANCE CAP RESP TIME 

MODEL SPECTRAL AREA AT SPECTRAL PEAK o Volts 5 Volts 5 Volts 
NUMBER ENHANCEMENT (mm2) (AIW) (MQ) (pF) (ns) 

SO-020-11-11-011 (ISOLATED)-211 REDIIR 0.20 55 800 25 7 

SD-020-12-12-011 (ISOLATED)-211 BLUEIVISIBLE 0.20 .55 800 25 7 

SD-041-11-11-011 (ISOLATED)-211 REOIIR 0.85 .55 500 39 4.1 

SO-041-12-12-011 (ISOLATED)-211 BLUEIVISIBLE 0.85 .55 500 39 8 

SD-076-11-11-011 (ISOLATED)-211 REDIIR 2.91 .55 200 132 7.3 

SD-076-12-12-011 (ISOLATED)-211 BLUEIVISIBLE 2.91 .55 200 132 21 

SD-100-11-11-021 (ISOLATED)-211 REDIIR 5.1 .55 100 232 10 

SD-100-12-12-021 (ISOLATED)-221 BLUEIVISIBLE 5.1 .55 100 232 34 

SD-100-13-13-022 (ISOLATED)-222 UV 5.1 .55 100 232 34 

SD-172-11-11-021 (ISOLATED)-221 REDIIR 15.0 .55 70 682 25 

SD-172-12-12-021 (ISOLATED)-221 BLUEIVISIBLE 15.0 .55 70 682 94 

SD-172-13-13-022 (ISOLATED)-222 UV 15.0 .55 70 682 94 

SD-200-11-11-041 (ISOLATED)-241 REDIIR 20.3 55 50 923 33 

SD-200-12-12-041 (ISOLATED)-241 BLUEIVISIBLE 20.3 55 50 923 128 

SD-200-13-13-042 (ISOLATED)-241 UV 20.3 .55 50 923 128 

SD-290-11-11-041 (ISOLATED)-241 REDIIR 42.6 .55 20 1,936 67 

SD-290-12-12-041 (ISOLATED)-241 BLUEIVISIBLE 42.6 .55 20 1,936 216 

SD-290-13-13-042 (lSOLATED)-242 UV 42.6 .55 20 1,936 216 

SD-444-11-11-171 (ISOLATED)-251 REDIIR 100 .55 10 4,545 153 

SD-444-12-12-171 (ISOLATED)-251 BLUEIVISIBLE 100 .55 10 4,545 510 

SD-444-13-13-172 (ISOLATED)-252 UV 100 55 10 4,545 510 

CALL COLLECT (80S) 484-2884 
For Our Standard Product Catalog 

Single Element 

Bi-Cells 

Quadrant 

Detector Hybrids 

Position Sensors 

Fi Iter Detector 

Multi-Element Arrays 

Custom Hybrids 

Calibration 

Dpto-Assemblies 

MIL-STD-883 Screening 

TYP TYP. NEP 
DARK SPECTRAL PEAK 

CURRENT-I o Valls 
5 Volts 1 kHz 

(nA) (WI"Hz) 

10 5 x 10-1:' 

.10 5 x 10·1S 

13 7.3 x 10-15 

.13 7.3 x 10-15 

.45 1.2 x 10.14 

.45 1.2 x 10- 14 

.75 1.7 x 10-14 

.75 1.7 x 10- 14 

.75 1.7 x 10-14 

2 1.9 x 10-14 

2 1.9 x 10-14 

2 1.9 x 10-14 

3 2.3x 10-14 

3 2.3x 10-14 

3 2.3 x 10-14 

7 3.6 x 10-14 

3 (i0 1 V 3.6 X 10.14 

3 (iD 1 V 3.6 X 10·H 

15 5.1 x 10·H 

7 qv 1 V 5.1 X 10-14 

7 !ill 1 V 5.1 X 10-14 

And Application Engineering For CUSTOM SILICON PHOTODETECTORS 

1240 AVENIDA ACASO, CAMARILLO, CA 93010-8727 PHONE COLLECT (805) 484-2884 FAX (805) 484-9935 TELEX: 182229 

8·1348 For manufacturers' sales offices, see yellow pages EEM 1989 
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~~~H~HPQF~MANa~~~ 
CUSTOM SILICON PHOTOOETECTORS 

Designed by Engineers for Engineers 
SINGLE ELEMENT DETECTORS-PHOTOCONDUCTIVE GROUP SPECIFICATIONS (23°C) 

TYP. NEP 
ACTIVE MAX DARK DYNAMIC Spectral Peak 
AREA RESPONSIVITY CURRENT-Id RESISTANCE.Rp JUN CAP RESP TIME 50 Volls 

SPECTRAL Area AT SPECTRAL PEAK 50 Volls o Volls 50 Volls 50 Volls 1 kHz 
MODEL NUMBER ENHANCEMENT (mm') (A/W) (nA) (MO) (pF) (ns) (W/,Hz) 

SO·020·11·21·011 (ISOLATEO)·211 REOIIR 020 55 2 600 1 3.5 4,0 x 10- 1 .1 

SO·020·12·22·011 (ISOLATEO)·211 BLUEIVISIBLE 0.20 55 2 600 1 3.5 4.0 x 10 H 

SO·041·11·21·011 (ISOLATEO)·211 REO/IR 0.S5 55 6 300 2 37 5.7 x 10 le1 

SO·041·12-22·011 (ISOLATEO)·211 BLUEIVISIBLE OS5 55 6 300 2 4.5 5.7x 101<1 

SO·076·11·21·011 (ISOLATEO)-211 REOIIR 291 55 20 130 6 3.8 1,0 X 10-1:; 

SO·076·12·22·011 (ISOLATEO)-211 BLUEIVISIBLE 2.91 55 20 130 6 63 1,0 x 10-n 

SO·100·11·21·021 (ISOLATEO)-221 REOIIR 5.1 55 35 70 11 46 1.4x10-u 

SO· 1 00·12·22·021 (ISOLATEO)-221 BLUEIVISIBLE 51 55 35 70 11 8.6 1.4x10-u 

SO· 1 00·13·23·022 (ISOLATEO)-222 UV 5.1 55 35 70 11 8.6 1.4x10-u 

SO·I72·11·21·021 (ISOLATEO)-221 REO/IR 15.0 .55 105 50 33 4.9 2.4 x 10-1:1 

SD·172·12-22-021 (ISOLATEO)·221 BLUEIVISIBLE 15.0 55 105 50 33 18 2.4 x 10- 1:', 

SO·I72·13·23-022 (ISOLATEO)·222 UV 15.0 55 105 50 33 18 2.4 x 10- 13 

SO·200·11-21·041 (ISOLATEO)·241 REO/IR 20.3 55 140 30 44 53 2.7 x 10. 13 

SO·200·12-22-041 (ISOLATEO)-241 BLUEIVISIBLE 20.3 55 140 30 44 23 2.7 x 10-'1 

SD·200·13·23-042 (ISOLATEO)·241 UV 203 55 140 30 44 23 2.7 x 10- 1:1 

SO·290·11·21·041 (ISOLATEO)·241 RED/IR 42.6 55 300 13 91 6.8 4.0 X 10-1:, 

SO·290'12-22-041 (ISOLATEO)·241 BLUEIVISIBLE 42.6 55 200 (ill 10 V 13 212 (III 10 V 103 (11' 10 V 3.2x 10. 13 (II' 10V 

SO·290·13-23-042 (ISOLATEO)·251 UV 426 55 200 (rll 10 V 13 212 (II! 10 V 103,,, IOV 3.2x 10- 11 (W 10V 

SO-444·11·21·171 (ISOLATEO)·251 REO/IR 100 55 700 7 214 11 6.2 x 10-13 

SO-444·12·22·171 (ISOLATEO)·251 BLUEIVISIBLE 100 .55 500,,, 10 V 7 500 (w 10V 230 5.3 x 10. 13 (II' 10 V 

SO·444·13·23·172 (ISOLATEO)·252 UV 100 55 500,,10V 7 500 '" 10 V 230 5.3 x 10-1.1 (Ii! 10 v 
SO· 1 100·11·21·181 REOIIR 613 55 6000 Ifl 10V 1 3040 300 (HI IOV 1.0 X 10-1? 

SO·1100·12·22-181 BLUEIVISIBLE 613 55 6000 ", 10 V 1 3040 300 (". 10 V 1.0 X 10. 12 

BI-CELL AND QUADRANT SILICON DETECTORS (23°C) 

I 

Photosensitive I Radiant Sensitivity (A/W) 
Surface/Element 

Dark Shunt Response Time 
Current Resistance Junction NEP 1«" 655nm) 

Detector Effective 10 (ii' VA = 10mV) CapaCitance Spectral He-Ne GaAs VAG (W/Hz'h) tr (II V R = 
Model Size Area GAP = 10V Typ C I (II' VA = 10V Range laser LED laser (ril 10v 

Number (mm) (mm') (mm) (nA) (MO) (pF) (nm) (633nm) (930nm) (1060nm) 633nm (ns) 

Bi-Cell (Two Element Detectors) 

SO 066·24·21·011 119 x 0.58 07 0.02 0.4 2000 5 400-1100 0.35 0.50 0.20 8 x 10-1', 40 

SO 113·24·21·021 2.54 x 1.22 3.1 010 2.0 500 20 400·1100 0.35 0.50 020 1.6 x 10-"" 40 

SO 160·24·21·021 4.57 x 0.51 2.3 0.02 1.5 500 10 400·1100 035 0.50 0.20 1.6 x 10. 1/, 40 

SD 385·24·21·041 483 x 4.23 20A 013 25.0 300 70 400·1100 035 0.50 020 2.1 x 10·1~ 40 

Quadrant (Four Element Detectors) 

SD 055·23·21-011 050 x 050 0.25 0.015 0.15 2000 8 400·1100 0.35 0.50 0.20 8 x 10.1>- 40 

SO 085·23·21·021 1.50 x 1.50 2.25 0.01 15 500 10 400-1100 0.35 0.50 020 1.6 x 10·1<1 40 

SO 118·23·21·021 1.27x 1.27 1.6 0.13 1.0 500 12 400·1100 035 050 020 1_6 X 10·),1 40 

SD 197·23·21·041 5.00 dia 4.8 0.03 2.5 500 20 400·1100 0.35 0.50 0.20 1.6 x 10.14 40 

SO 225·23·21-040 5.72 dla 5A 0.13 28 500 25 400·1100 0.35 050 0.20 1.6 x 10·"" 40 

SO 380·23·21·051 965 dia 17.8 0.10 10.0 250 90 400·1100 0.35 0.50 0.20 2.3x 10-1-1 80 

SO 380·23·21·251 9.65 dia 178 0.10 10.0 250 90 400·1100 0.35 0.50 0.20 2.3 x 10 1-1 SO 

OPTO HYBRIDS (DETECTOR AMPLIFIER HYBRID) SPECIFICATIONS (23°C) 
MODEL Active Area Spectral Responsivity Dynamic Resistance Junction Capacitance Dark Currenl (nA) IV Typical NEP (w-JHz) Speclral 

NUMBER (mm') Enhancement PEAK (OVolls) al OV lal5V 5V Peak, 1KHz al OV 

SD100-41-11·231 5.1 Red/iR .55 100 510/232 ,75 Cr.1) 5V 1.7 X 10.14 

SOl 00-42-12·231 5.1 81ueIVis .55 100 510/232 ,75 ([I! 5V 1.7 X 10.14 

SOl 00-43-13-232 5.1 UV .55 100 510/232 .75 ([11 5V 1.7 X 10.14 

S0444-41-11·261 100 Red/iR .55 10 10K 14.545 15 Cr.1) 5V 5.1 X 10. 14 
-

S0444·42-12-261 100 81ueIVis .55 10 10K 14.545 7 ([I) 5V 5.1 X 10.14 

SD444-43-13·262 100 UV .55 10 10K 14.545 7 Cr.1) 1V 5.1 X 10.1'1 

SOloo-41-21·231 51 RedliR .55 70 75 111 (!I) 50V 35 Cr.1) 10V 1.4x 10.13 ([0 SOV 

SOI00·42-22-231 5.1 BluelVis .55 70 75/11 QO 50V 35 QI) 10V 1.4 X 10.13 (n) SOV 

SOl 00-42-22-232 5.1 BluelVis .55 70 75 J 11 ([0 50V 35 Cr.1) 10V 1.4x 10.13 (II) 50V 

S0444·41-21-261 100 Red/iR .55 7 1,500/215 ",) 50V 700 <!.I) 50V 6.2 X 10. 13 (II! 10V 

S0444-42-22-261 100 BluelVis .55 7 1,500/215"" 50V 500 ([I) 10V 5.3 X 10.13 (II! 10V 

S0444-43-23·262 100 UV .55 7 1,500 J 215 (II) 50V 500 ([0 10V 5.3 X 10.13 (0) 10V 

Amplifier Specifications (23°) 
• Input Offset Voltage-- 3.0 mV (max) • Slew Rate 60 V/US 
• Input Offset Current---- 3.0 mV (typ) • Gain BandWidth Prodnt 26 mHz 
• Input BIas Current---------- 15_0 pz (typ) • Power Supply ± 5 to is Volts 

1240 AVENIDA ACASO, CAMARILLO, CA 93010-8727 PHONE COLLECT (805) 484-2884 FAX (805) 484-9935 TELEX: 182229 

EEM 1989 For manufacturers' sales offices, see yellow pages 8-1349 



Data Line Protectors 
MCG provides a sophisticated blend of high speed 
(less than 5ns) and brute force protection for the 
sensitive equipment on your data lines. 
Protects: 
• RS232 • 20maloops 
• RS422,423 • Video lines 
• Modems • Twisted pair/coaxial cables 

I See EEM Pages 8e1394-1400.1 

AC Power Line Protectors 
MCG AC Power Line Protectors are heavy-duty, 
bipolar clamping devices that limit lightning and 
switching transient spikes to safe levels. 
Protects: 
• 120VAC to 480VAC 
• 5A t05000A 
• 1 Phase, Delta, Wye configurations 

I See EEM Pages 8e1388-1393·1 
................ Specialists in Circuit Protectors, Transients, Lightning & Surges. 2 year warranty 

Technical Assistance: 12 Burt Drive, Deer Park, NY 11729 
516-586-5125 • 'FAX: 516-586-5120 

800-851-1508 ELECTRONICS INC 

8·1350 For manufacturers' sales offices, see yellow pages EEM1989 



I riTilTil selection 
mawuulde protective components-4300 

CIRCUIT BREAKERS, LIMITERS, SUPPRESSORS 

Carlingswitch Inc. B·1359 ~ ~ ~ 

ETA Circuit Breakers B·1363 ~ ~ ~ 

FIC Corp. B·1367 ~ ~ 

Globtek Inc. B·1369 ~ ~ ~ ~ 

Heinemann Electric Co. B·1370 ~ ~ ~ ~ 

K-Tronics B·1375 '-J 

MCG Electronics 8·1387 ~ ~ 

Mechanical Products 8·1401 -I 

Perma Power Electronics B·1404 -I ~ 

Polyphaser Corp. 8·1405 -I -I 

Potter & Brumfield 8·1406 

Raychem Corp. B·1407 

Shurter Inc. B·1408 

FUSES 

Allee B·1354 ~ 

8el Fuse Inc. B·1355 ~ 

FICCorp. B·1367 -I 

Globtek Inc. B·1369 ~ -I -I -I -I -I ~ -I 

Littelfuse Electronic 

Div. B-1376 ~ ~ -I ~ ~ ~ ~ 

Microdevices Prods. B·1402 -I -I 

Panel B·1403 ~ --I ~ -I -I ~ 

Shurter Inc. B·1408 ~ -I ~ ~ -I ~ 

EEM1989 For manufacturers' sales offices, see yellow pages 8-1351 



4300 , PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) 

, Airpax circuit breakers are rated at 50 milliamps to 160 amperes C I RC U I T in more than 50 configurations and styles. And we can design 
, one to your exact specifications. Contact Airpax Company, Woods 

B REA' K' E RS Road, Box 520, Cambridge, MD 21613. (301) 228-4600. 
Fax (301) 228-8910. Thlex 6849138. A division of North 
American Philips Corporation. 

Models AP and UP* * 
Hermetically sealed. DC, 50/60 Hz or 400 Hz versions. Various 
delays, to meet your needs. UP version has wide glass terminals. 
Specifications: 1 to 3 poles .. Ratings: 0.05-20A, 240 VAC, 50 
VDC. Interrupting capacity: AP MIL 500A @ 120 VAC, 50 VDC; 
300A @ 240 VAC. UP 1000A @ 32 VDC, 240 VAC. 
Approval: @ ® 'M QPL: MIL-C-39019 Lloyds 

'" *(UP, single pole, series only) 

Models SNAPAK®, CARDGARD®, lEG and IEL 
All conform to VDE and lEC spacing requirements. CARDGARD 
is PC board mountable. 
Specifications: SNAPAK: 1 or 2 pole ratings. 7.6 to 15A at 32 
VDC/125 VAC, 0.10 to 7.5A at 50 VDC/250 VAC. 
2-pole only (2-pole breaking) and ratings: 7.6 to 15A at 125/250 
VAG, 32150 VDG. Interrupting capacity: 1000A at 125 VAC, 250 
VAC, 32 VDC and 65 VDC. 
Approval: IEC 4! 'M VDE* ® ~ L10yds 
CARDGARD: 1 pole. Ratings: 1.0-6.0A, 32 VDC, 250 VAC. 
Interrupting capacity: 10 times rated current, at rated voltage. 
Approval: 'M 4! 
lEG and IEL Ratings: 0.05-30A, 277 VAG, 65 VDG (Model lEG). 
0.05-50A, 277 VAG, 65 VDG (Model IEL). Interrupting capacity: 
3500A, 277 VAC max., 2000A, 65 VDC (Model lEG). 5000A, 277 
VAG max., 2000A, 65 VDG (Model IEL). 
Approval: @ ® 'M VDE* 

Model 209 
Ideal for branch circuits. Mounts in switch boards, panel 
enclosures, panel boards, junction boxes. Series includes 219 
manual motor controller, 229 appliance controller, 249, 259 and 
269 marine power selectors. 
Specifications: 1 to 6 poles. Ratings: 0.1O-100A, 125 VDC; 
0.1O-77A, 600 VAC; O.lO-lOOA, 120,240,277 and 480 VAC. 
Interrupting capacity: 5000A. 
Approval: @ ® 'M L10yds 

• Limited approvals; consult factory. 

I 

Models 203 and IELHR 
203 is a front panel mounting device which combines 
over-current protection, ON-OFF switching and pilot light. 
Series, shunt or relay trip. 
Specifications: 1 to 3 poles. Ratings: 0.05-lOA, 250 VAC, 
50 VDC, 1O.1-20A, 120 VAG, 32 VDC. Interrupting capacity: 
1000A. 
Approval: @ ® 'M L10yds 
IELHR designed for 35 mm symmetrical DIN rail; quick 
mounting, easy removal. Handle assembly available in 7 colors. 
Specifications: Ratings: 0.05-50A, 65 VDC and 250 VAC. 
Operating temperature: - 40°C to + 85°C. 

Models APLIUPL and 205 
These breakers offer precision operation for critical service. 
Series, shunt and relay configuration options. Choice of delays, 
ratings. 205 is dust-sealed for harsh environments. 
Specifications: 1 to 9 poles. Model APLlUPL Ratings: 0.05-20A, 
277 VAC; 0.05-50A, 250 VAG; 0.05-100A, 65 VDC. Interrupting 
capacity: 5000A, 120 VAG; 2000A, 65 VDC. Model 205 Ratings: 
0.05-20A, 277/480 VAG; 0.05-50A, 250 VAC; 0.05-100A, 32 VDC. 
Interrupting capacity: 5000A, 277/480 VAC; 5000A, 250 VAG; 
2000A, 32 VDC. 
Approval: @ ® 'iU QPL: MIL-C-55629 L10yds 

Models APG/UPG/IPG 
Low-cost, precision operation. Multi-pole assemblies, single or 
multi-handle. For data processing, broadcast equipment, 
vending machines, controllers, etc. 
Specifications: 1 to 4 poles. Ratings: 0.02-30A, 277 VAC, (Model 
lPG, 250 VAC), 65 VDC, 31-50A, 50 VDC. Interrupting capacity: 
1000A, 277 VAC, (Model lPG, 250 VAC), 2000A, 65 VDC, and at 
5000A, max. ratings of 30A at 120 VAC, 20A at 250 VAC, lOA at 
277 VAC, (Model IPG. 250 VAC). , 
Approval: 4! ® 'M QPL: MiJ-C-55629 L10yds Model IPG-VDE* 

AI RPM 
CAMBRIDGE DIVISION 
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4300 PROTECTIVE COMpONENTS (FUSES, CIRCUIT BREAKERS) 

All 
AMBER INDUSTRIES, INC. 

AC POWERLINE TRANSIENT SUPPRESSORS 

OEM Series 

CM Series 

BO Series 

LR and MP Series 

Our Most Popular Series 

OEIVI Series 
Attenuates spikes and fills notches throughout 
the full 360 degrees of the AC sinewave. Unlike 
other suppressors which merely "clamp" a tran
sient above the AC voltage, Amber starts to 
operate within 1 volt variation both above and 
below the sinewave. Meets IEEE-58? A & Sand 
is UL 1449 recognized. 

Add Common Mode Protection 

eM Series 
All the features of the OEM series plus adds 
common mode protection as well. Protects for 
transients between hot and neutral, hot and 
ground, and neutral and ground. Like the OEM 
series, the CM series meets IEEE-58? A & S 
and is UL recognized. 

Bi-Directional For 2-Way Protection 

BO Series 
The SO series operates in both directions. It not 
only keeps transients out of equipment, but also 
keeps equipment from sourcing transients back 
onto the AC line. Useful in applications where 
equipment has motors, solenoids, relays, 
switches, controllers, SCR's, triacs, etc. 

Convenience Plus Best Protection 

LR and MR Series 
For those applications where there is not room 
in the equipment or control panel being pro
tected. Identical protection as our CM series, 
plus adds a UL listed line cord and one to six 
NEMA 5-15 receptacles. 

AM8ER INDUSTRIES, INC. 

4300 

14902 Preston Road. #212 • Dallas, Texas 75240 • P.O. Box 790712 • Dallas, Texas 75379 • (214) 490-9801 
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4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS, ETC.) 4300 

ATLEE COMPONENT HOLDERS 
Atlee component clips are maae of spring steel and 
beryllium copper because they afford the most general· 
Iy desirable combination of properties. Specific selec· 
tlon of material will depend on conditions of the ap· 
plication. In addition clips can be manufactured to your. 
specification for a variety of uses. Please contact the 
factory with your questions and special requirements. 

FEATURES 
• The design of our component holders, from raw ma

terial through the finished product, ensures maximum 
performance and reliability under extreme usage, in
sertion, withdrawal force, and shock and vibration. 

• Holding power increases as shock and vibration in
crease, measured by force required to remove com
ponent. 

• Special contour design acquires closer set to com
entduring shock and vibration, increasing secur-

Beryllium Copper, 
QQ-C-533a 
PLATING: cadmium CQ·Pc416a; silver, 
QQ·S-365a; zinc, QQ-Z-325; tin, QO-T· 
425; nickel, 00·U-290; black matte, MIL
F-495A. 
Various finishes available. 
Designed to hold resistors, capacitors 
and small cylindrical devices. Fastened 
by means of rivets, eyelets, screws or 
similar fasteners. 

Spring Steel, QQ-S-777a 
PLATING: cadmium CO'P-416a; silver, 
00·S-365a; zinc, 00-Z-325; tin, OO·T· 
425; nickel, OQ·N-290; black matte, MIL· 
F-495A. 
Various finishes available. 
Designed toh.old resistors, capacitors 
and small cylindrical devices. Fastened 
by means of rivets, eyelets, screws or 
similar fasteners. 

Tab Mounted Clips 
MATERIAL: beryllium copper, OO·C-
533a. 
PLATING: cadmium, 00-P-416a; silver, 
QO-S-365a; zinc, 00-Z-325; tin, OO-M· 
151; nickel, 00-N-290; black matte, 
MIL-F-495A. 
Various finishes available. 
Designed to hold resistors, capacitors, 
relays and similar cylindrical compo
nents. Fastened to a circuit board by 
tabs. 

Industrial Component 
Hoiders 
MATERIAL: spring steel S.A.E. 1065, .020 
thick. 
PLATING: commercial nickel, commer
cial nickel and vinyl coating 
Designed for use in industrial and- com
mercial applications. 

No-Twist Clips 
MATERIAL: spring steel, 00·S-777a. 
PLATING: cadmium, OQ-P-416a; silver, 
QO-S-365a; zinc, OQ-Z-325; tin, OQ-M-
151; nickel, 00-N-290; black matte, MIL
F-495A. 
Various finishes available. 
Designed for holding capacitors and simi· 
lar cylindrical components, without twist
Ing. 

Atlee offers a complete line of MS and NAS com· 
ponent clips. 

M24066 M17160 

MS28136 MS28137 NAS1464 

• Slotted design assures firm retention for fragile com
ponents without risk of injury. 

• As an indication of the spring characteristics of At
lee's component holders, all of which are heat treated 
after forming, the following data Is supplied; beryllium 
copper will withstand over 500 and spring steel 100 
insertion-withdrawals of a slug 1/32" larger than nom
inal diameter, without metal fatigue. 

Fuse and Resistor 
Holders 
MATERIAL: phosphor bronze, QO·B-750; 
beryllium copper, QO-C-533a. 

PLATING: sliver, 00-S-365a. 
Finishes available silver plate. 
Designed to hold fuses and ferrule-type 
resistors plus reduce heating by provid
ing high contact pressure. 

Crystal Clips 
MATERIAL: spring steel, 00-6-777a, 
spring steel S.A.E. 1065. 

PLATING: cadmium, OQ·P-416a; sll· 
ver, 00-S-365a; zinc QO·Z-325; tin, 
QO-M-151; nickel, 00·N-290; black 
matte, M I L·F-495A. 
Various finishes available. 
Designed to provide secure mounting 
for flattened elliptical components. 

Transistor Clips 
MATERIAL: beryllium copper, 00-C-533a. 

PLATING: cadmium, QQ-P-416a; silver, 
QO·S-365a; tin, 00-M-151; nickel, QO-N· 
290; black matte, MIL·F-495A. 
VariOUS finishes available. 
Designed to hold transistors without de
pending on soldered leads and at the 
same time act as a heat sink. 

Locking Clips 
MATERIAL: spring temper phosphor 
bronze, 00·B-750. 
PLATING: sliver, 00-S-365a; cadmium, 
QO·P-416a; nickel, 00-N-290; Class II, 
Type VI. 
Various finishes available. 
Designed to hold a fuse, ferrule-type reo 
slstor or similar component against the 
most severe shock and vibration. 

Heat DiSSipating Liners 
MATERIAL: beryllium copper, .002 thick 
pe r 00-C-533a, heat treated. 
FINISH: black matte 
Designed to cool many types of compo· 
nents combined with different types of 
cooling methods. 

10 BAYFIELD DRIVE, NORTH ANDOVER BUSINESS PARK, NORTH ANDOVER, MA 01845 
(508) 681·1003' TELEX #928252' FAX: (508) 686-2934 

Atlee manufactures a full line of Bus Bars Card Guides and Component Holders. For additional Information, please contact the factory. 
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4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) 4300 

FUSES/ul., CSA & SEMKO 1-1/4" x 1/4" & 1" x 1/4" 

TYPE 3AG/3AP NORMAL BLOW fiT.\ 
GLASS TUBE FUSE SERIES IR ~ 
ELECTRICAL CHARACTERISTICS ~ 
Rating 

110% 
135% 
200% 

Blow Time 

· ...... 4 hours, minimum 
· ..... .1 hour, maximum 
· ...... 5 seconds, maximum 

MECHANICAL DIMENSIONS 

Dimensions 
Diameter 
length 

Catalog 
Number 
3AGOlO 
3AG031 
3AG062 
3AG100 
3AG125 
3AG150 
3AG175 
3AG1S7 
3AG200 
3AG250 
3AG300 
3AG375 
3AG400 
3AG500 
3AG600 
3AG750 
3AGSOO 

3AG 
Inches (mm) 
0.250 (6.35) 
1.25 (31.8) 

Ampere Voltage 
Rating Rating 
1/100 250 
1/32 250 
1/16 250 
1/10 250 
l/S 250 
15/100 250 
.175 250 
3/16 250 
2/10 250 
1/4 250 
3/10 250 
3/S 250 
4/10 250 
1/2 250 
6/10 250 
3/4 250 
S/10 250 

3AP Pigtail leads 
Inches (mm) Inches (mm) 
0.270 (6.9) 0.032 (0.813) 
1.28 (325) 1.5 (381) 

Catalog Ampere Voltage 
Number Rating Rating 

3AG1 1 250 
3AG1.25 1-1/4 250 
3AG1.5 1-1/2 250 
3AG1.6 1-6/10 250 
3AG1.75 1-3/4 250 
3AG2 2 250 
3AG2.3 2-3/10 250 
3AG2.5 2-1/2 250 
3AG3 3 250 
3AG3.5 3-1/2 250 
3AG4 4 250 
3AG4.5 4-1/2 250 
3AG5 5 250 
3AG6 6 125 
3AG7 7 125 
3AGS S 125 
3AGlO 10 125 

Listed by Underwriters laboratories and certified by Canadian Standards 
Association through 10 Amperes. 

Type 3AG fuses, described as normal blow, are medium to quick acting 
protectors for use in general circuit applications. Suitable for most circuits 
where high surges or transients are not anticipated. Pigtail leads (Type 3AP) 
are available when direct soldering into circuits is desirable. 

TYPE 3WO/3WOP SLOW BLOW fiT.\L 
GLASS TUBE SERIES ~.~ 
ELECTRICAL CHARACTERISTICS ~ 
Rating 
110% 
135% 
200% 

MECHANICAL DIMENSIONS 
3WO 

Inches (mm) 
0.250 (6.35) 

3WOP 
Inches (mm) 
0.270 (6.9) 

Blow Time 
4 hours, minimum 
1 hour. maximum 
5 seconds, minimum 

Pigtail leads 
Inches (mm) 
0.039 (1D) 

Dimensions 
Diameter 
length 1.25 (31.8) 1.28 (32.5) 1.5 (38.1) 

Catalog Ampere Voltage 
Number Rating Rating 
3W06 6 125 
3007 7 125 
3W08 8 125 
3WOlO 10 125 
3W012 12 125 
3W015 15 125 

listed by Underwriters Laboratories and Certified by Canadian Standards 
Association from 6 to 15 Amperes. 

The 3WO fuses, described as slow blow, are suitable for use in microwave 
ovens and in general circuit applications. Pigtail leads (Type 3WOPl are 
available when direct soldering into circuits is desired. 

TYPE 3SB/3SBP SLOW BLOW fiT.\L 
GLASS TUBE FUSE SERIES ~ ~ 
ELECTRICAL CHARACTERISTICS ~ 
Rating 

110% 
135% 
200% 

Blow Time 

............................ 4 hours, minimum 

............................ 1 hour, maximum 

............................ 5 seconds, minimum 

MECHANICAL DIMENSIONS 

Dimensions 
Diameter 
length 

Catalog 
Number 
3SB01O 
3SB031 
3SB040 
3SB062 
3SB100 
3SBI25 
35B150 
38B175 
3SB1S7 
3SB200 
3SB250 
3SB300 
3SB375 
35B400 
3SB500 
3SB600 
3SB700 
35B750 
3SBSOO 

3SB 
Inches (mm) 
0.250 (6.35) 
1.25 (31.8) 

Ampere Voltage 
Rating Rating 

1/100 250 
1/32 250 
4/100 250 
1/16 250 
1/10 250 
1/8 250 
15/100 250 
.175 250 
3/16 250 
2/10 250 
1/4 250 
3/10 250 
3/S 250 
4/10 250 
1/2 250 
6/10 250 
7/10 250 
3/4 250 
S/10 250 

3SBP 
Inches (mm) 
0.270 (6.9) 
1.28 (325) 

Catalog 
Number 
3SB1 
3SB1.2 
3SB1.25 
3SB1.5 
3SB1.6 
3SB1.S 
35B2 
3SB2.25 
3SB2.5 
3SB2.S 
3SB3 
35B3.2 
3SB3.5 
3SB4 
3SB4.5 
3SB5 
3SB6 
3SB7 
3SBS 

Pigtail leads 
Inches (mm) 
0.032 (0.813) 
15 (38.1) 

Ampere Voltage 
Rating Rating 

1 250 
1-2/10 250 
1-1/4 250 
1-1/2 250 
1-6/10 250 
1-8/10 250 
2 250 
2-1/4 250 
2-1/2 250 
2-S/10 250 
3 250 
3-2/10 250 
3-1/2 250 
4 250 
4-1/2 250 
5 250 
6 250 
7 250 
S 250 

listed by Underwriters' Laboratories through 8 amperes. Certified by Cana· 
dian Standards Association through 8 amperes. 

Type 3SB fuses, described as slow blow, are designed to prevent unneces
sary blowing in circuits where transient surges are anticipated. Protection 
against short circuit or continued overload is still maintained. Pigtail leads 
(Type 3SBP) are available when direct soldering into circuits is desired. 

TYPE 3SF/3SFP QUICK ACTING fs\ 
GLASS TUBE FUSE SERIES \2) 

ELECTRICAL CHARACTERISTICS 

21" 1.751" 41" 101" 
Rated 
Current Max. Min. Max Min. Max Max. 
50 to 

100 mA 
inclusive 20 s 2 ms 200 ms Ims 30 ms 5 ms 

Above 
100 mA 
to 10 A 20 s 20 ms 1500 ms 8 ms 400 ms 80 ms 

MECHANICAL DIMENSIONS 
3SF 3SFP Pigtail leads 

Inches (mm) Inches (mm) Inches (mm) 
0.250 (6.35) 0.270 (6.9) 0.032 (0.813) 

Dimensions 
Diameter 
length 125 (31.8) 1.28 (32.5) 1.5 (38.1) 

Catalog Ampere Voltage Catalog Ampere Voltage 
Number Rating Rating Number Rating Rating 
3SF050 .05 250 3SF800 .800 250 
3SF063 .063 250 3SFl 1 250 
3SF080 .080 250 3SF1.25 1.250 250 
3SFI00 .100 250 3SF1.6 1.600 250 
3SFl25 .125 250 3SF2 2 250 
3SFl60 .160 250 3SF2.5 2.500 150 
3SF200 .200 250 3SF3.15 3.15 150 
3SF250 .250 250 3SF4 4 150 
3SF315 .315 250 3SF5 5 60 
3SF400 .400 250 3SF6.3 6.3 60 
3SF500 .500 250 3SF8 8 60 
3SF630 .630 250 3SF10 10 60 

Approved by SEMKO from 315 mA through 10 A. 

Type 3SF fuses are designed to meet the electrical and mechanical require
ments of IEC 127. CEE 4. Standard Sheet IV. They carry the SEMKO mark in 
the values specified as SEMKO approved. They are mechanically inter
changeable with Type 3AG, the 114 x 1·1/4 normal blow fuse. However, since 
the fusing characteristics specified in IEC 127 and Ull98G are different. it 
is important that the designer carefully compare the blowing curves of the 
two types before substituting one forthe other. They permit manufacturers of 
equipment built to United StatesiCanadian standards to substitute a fuse 
acceptable and available in the European market without changing board 
layouts or fuse mountings. Pigtail leads (3SFP) are available when direct 
soldering into circuits is desired. 

TYPE SAG/SAP NORMAL BLOW f(0.L 
GLASS TUBE FUSE SERIES IR ~ 
ELECTRICAL CHARACTERISTICS ~ 
Rating 

110% 
135% 
200% 

Blow Time 
............................ 4 hours, minimum 
............................ 1 hour, maximum 
............................ 5 seconds, maximum 

MECHANICAL DIMENSIONS 
BAG 

Dimensions Inches (mm) 

Diameter ........... 250 (6.35) 
Length. . . .. 1.00 (25.4) 

CatalDI 
Number 

SAG100 SAP100* 
8AG125 8AP125 
BAG250 8AP250 
SAG375 SAP375 
SAG500 8APSOO 
SAG750 SAP750 
BAG1 BAPI 
SAG1.5 8AP1.5 
SAG2 8AP2 
SAG2.5 8AP2.5 
SAG3 SAP3 
SAG4 SAP4 
SAG5 SAPS 
SAG6 ASP6 
SAG7 SAP7 

'Pigtail (AP) 

BAP 
Inches (mm) 

.270 (6.9) 
1..03. (16.2) 

Ampere 
Rating 

1/10 
l/S 
1/4 
3/8 
1/2 
3/4 
1 
1-1/2 
2 
2-1/2 
3 
4. 
5 
6 
7 

Pigtail Leads 
Inches (mm) 

.032 (.813) 
1.5 (3S.1) 

Voltqe 
Rating 

250 
250 
250 
250 
250 
250 
250 
250 
250 
125 
125 
125 
125 
125 
125 

Listed by Underwriters' Laboratories through 7 amperes. 
Certified by Canadian Standards Association through 5 
amperes. 

Type 8AG is designated as a normal blow fuse for use 
in general circuit protection. Their smaller size per
mits use where space limitations prevent use of 
Type 3AG. Pigtail leads (Type 8AP) are available when 
direct soldering into circuits is desired. 

bel BEL F USE INC. 198 Van Vorst Street Jersey City. NJ 07302/(201) 432·0463/TWX 710·730·5301 FAX (201) 432·9542 
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FUSES I UL, CSA & SEMKO 5mm x 20mm 
TYPE 5MF FAST ACTING 1i 
GLASS TUBE FUSE SERIES ~ ® 
ELECTRICAL CHARACTERISTICS 

Blow Time Rating 
110% 
135% 
200% 

4 hours, minimum 
1 hour, maximum 
5 seconds, maximum 

MECHANICAL DIMENSIONS 
Dimensions Millimeters (Inches) 
Diameter ...................... 5.1 (0.200) 
Length .......................... 20 (0.787) 

Catalog Ampere Voltage Catalog Ampere Voltag 
Number Rating Rating Number Rating Rating 

SMFlOO 1/10 250 SMFl 1 250 
SMFl2S 1/8 250 SMF1.2! 1·1/4 250 
SMF200 2/10 250 SMF1.6 1·6/10 250 
SMF2S0 1/4 250 SMF2 2 250 
SMF300 3/10 250 SMF2.S 2·1/2 250 
SMF400 4/10 250 SMF3 3 250 
SMFSOO 1/2 250 SMF4 4 125 
SMF600 6/10 250 SMFS 5 125 
SMF700 7/10 250 SMF6 6 125 
SMF800 8/10 250 SMF7 7 125 

5MF8 8 125 

~isted by Underwriters' laboratory from 50 mA to 
8 amperes. Certified by Canadian Slandards Associa
tion through 8 amperes. 
Type SMF fuses, described as fast acting are [!Ianu· 
factured to meet the requirements of Ul 198G and 
CSA 22.2. They permit European manufacturers of 
original equipment to substitute a fuse listed or 
certified by Ul/CSA when exporting their equipment 
to the United States or Canada without making costly 
changes in mountings and printed circuit board lay
outs. Since fusing characteristics are different than 
those specified by IEC 127 for specific ratings, a 
careful analysis of the blowing curves should be 
made before determining the proper substitution. 
The small size of these fuses also offer the Ameri
can/Canadian designer a protective device where 
space limitations are an important consideration. 
Pigtail leads (5MFP) are available when direct solder
ing into cirCUits is desired. 

TYPE 5MT TIME LAG ~ 
GLASS TUBE FUSE SERIES ® 
ELECTRICAL CHARACTERISTICS 

Ratin,g Blow Time 

110% ....... _ ................... 4 hours, minimum 
135% ........................... 1 hour, maximum 
200% ........................... 2 minutes,maximum 
1000% ......................... 10 milliseconds, minimum 

MECHANICAL DIMENSIONS 
Dimensions Millimeters (Inches) 
Diameter ........................ 5 (0.197) 
Length .......................... 20 (0.787) 

Catalog Ampere Voltage Catalog Ampere Voltage 
Number Rating Rating Number Rating Rating 

SMTlOO 1/10 250 SMTl 1 125 
SMTl2S 1/8 250 SMTl.2S 1-1/4 125 
SMT200 2/10 250 SMTl.6 1-6/10 125 
SMT2S0 1/4 250 SMT2 2 125 
SMT300 3/10 250 SMT2.S 2-1/2 125 
SMT400 4/10 250 SMT3 3 125 
SMTSOO 1/2 250 5MT4 4 125 
5MT600 6/10 250 SMTS 5 125 
SMT700 7/10 250 SMT6 6 125 
SMT800 8/10 250 5MT7 7 125 

listed by Underwriters' laboratories from 50 mA to 
5 amperes. Certified by Canadian Standards Associa
tion through 5 amperes. 
Type SMT fuses, described as time lag offer addi· 
tional surge protection for circuits where momen
tary transients are anticipated. They are built to 
meet the specifications of Ul 198G and CSA 22.2. 
They permit the European manufacturers of original 
equipment to substitute a fuse listed .or certified by 
UL/CSA when exporting their equipment to the 
United States or Canada without making costly 
changes in mountings and printed circuit board lay
outs. Since fusing characteristics are different than 
those specified by IEC 127 for specific ratings, a 
careful analysis of the blowing curves should be 
made before determining the proper substitution. 
The small size of these fuses also offer the Ameri
can/Canadian designer a protective device where 
space limitations are an important consideration. 
Pigtail leads (SMTP) are available when direct solder
ing into circuits is desired. 

TYPE 5SF QUICK ACTING 
GLASS TUBE FUSE SERIES 

ELECTRICAL CHARACTERISTICS 
2.1 In 2.75 In 4 In 

Rated Current Max. Min. Max. Min. Max. 

32 to 100 mA 30 10 500 3 100 
inclusive min ms ms ms ms 

Above 100 mA 30 50 2 10 300 
to 6.3A min ms s ms ms 

MECHANICAL DIMENSIONS 

10 In 
Max. 

20 
ms 

20 
ms 

Dimensions Millimeters (Inches) 
Diameter ........................ 5.1 (0.200) 
Length .......................... 20 (0.787) 

Catalog Ampere Voltage Catalog Ampere I'!oltagl 
Number Rating Rating Number Rating Rating 

SSF032 .032 250 SSF500 1/2 250 
SSF040 .040 250 SSF630 .630 250 
SSF050 1/20 250 SSF800 8/10 250 
SSF063 1/16 250 5SF1 1 250 
SSF080 .080 250 SSF1.2S 1-1/4 250 
SSFlOO 1/10 250 SSF1.6 1-6/10 250 
5SFl2S 1/8 250 SSF2 2 250 
SSFl60 .160 250 5SF2.S 2-1/2 250 
SSF200 2/10 250 5SF3.1S 3.15 250 
5SF2S0 1/4 250 SSF4 4 250 
5SF31S .315 250 5SFS 5 250 
SSF400 4/10 250 SSF6.3 6-3/lC 250 

Approved by SEMKO for 80 mA, 125 mA, and from 
250 mA through 6.3A. 

Type SSF fuses, described as quick acting, low break· 
ing capacity, are manufactured to the specifications 
of IEC 127, CEE 4, Standard Sheet II (Type F). Used 
throughout Europe, they carry the SEMKO mark in the 
ratings indicated. They are used for general circuit 
protection in electrical and electronic equipment 
where momentary transients are not anticipated 
Pigtail leads (5SFP) are available when direct solder: 
ing into circuits is desired. 

TYPE 5ST TIME LAG ~ 
GLASS TUBE FUSE SERIES 
ELECTRICAL CHARACTERISTICS 

Rated 2.1 In 2.75 In 4 In 10 In 
Current Max. Min. Max. Min. Max. Min. Max. 

32 to 2 200 10 40 3 10 300 
100 mA min ms s ms s ms ms 
inclu-
sive 

Above 2 600 10 150 3 20 300 
100 mA min ms s ms s ms ms 
to 6.3A 

MECHANICAL OIMENSIONS 
Dimensions Millimeters (Inches) 
Diameter ................ 5.1 (0.200) 
Length .................... 20 (0.787) 

Catalog Ampe':,!! Voltage Catalog Ampere ~oltage 
Number Rating Rating Number Rating Rating 

5ST032 .032 250 SSTSOO 1/2 250 
SST040 .040 250 SST630 .630 250 
SST050 1/20 250 SST800 8/10 250 
SST063 1/16 250 SSTl 1 250 
SST080 .080 250 SST1.2S 1-1/4 250 
SSTlOO 1/10 250 SST1.6 1-6/10 250 
SSTl25 1/8 250 5ST2 2 250 
SSTl60 .160 250 SST2.S 2-1/2 250 
SST200 2/10 250 SST3.15 3.15 250 
SST250 1/4 250 SST4 4 250 
SST31S .315 250 SSTS 5 250 
SST400 4/10 250 SST6.3 6·3/10 250 

Approved by SEMKO from 63 rnA through 6.3A. 

Type SST fuses, described as time lag, low break
ing capacity, are manufactured to the specifications 
of I EC 127, CEE 4, Standard Sheet III (Type T). They 
carry the SEMKO mark in the ratings indicated. They 
are used for general circuit protection in electrical 
and eleclronic equipment where momentary transi
ents are anticipated. Pigtail leads (5STP) are avail
able when direct soldering into circuits is desired. 

TYPE 5TT SLOW BLOW 
GLASS TUBE FUSE SERIES 
ELECTRICAL CHARACTERISTICS 
Rating Blow Time 

110% ............................ 4 hours, minimum 
135% ............................ 1 hour, maximum 
200% ............................ 5 seconds, minimum 

(3 seconds minimum 
for fuses with rating 
over 3 amp) 

MECHANICAL DIMENSIONS 
Dimensions Millimeters (Inches) 

Diameter ...................... 5.1 (0.200) 
Length .......................... 20 (0.787) 

Catalog Ampere Voltage Catalog Ampere Voltage 
Number Rating Rating Number Rating Rating 

5TT100 1/10 250 5TT1 1 250 
STTl25 1/8 250 STTl.2S 1-1/4 250 
STT200 2/10 250 5TTl.6 1-5/10 250 
5TT2S0 1/4 250 5TT2 2 250 
5TT300 3/10 250 5TT2.5 2-1/2 250 
5TT400 4/10 250 STT3 3 250 
STTSOO 1/2 250 STT4 4 125 
5TT600 6/10 250 5TT5 5 125 
STT700 7/10 250 5TT6 6 125 
5TT800 8/10 250 5TT7 7 125 

listed by Underwnters' laboratOries from SOmA to 5 
amperes and certified by CSA through 5 amperes. 

Type STT fuses, described as slow blow, are designed 
to withstand higher surge currents occurring at 
switching during the normal life of equipment than 
the SMT series. They are built to meet the specifica
tions of Ul 198G and CSA 22.2. They permit the Euro
pean manufacturers of original equipment to substi
lute a fuse listed or certified by Ul/CSA when 
exporting their equipment to the United States or 
Canada without making costly chan~es in mountings 
and printed circuit board layouts. Since fusing char
acteristics are different than those specified by IEC 
127 for specific ratings, a careful analysis of the 
blowing curves should be made before determining 
the proper substitution. The small size of these fuses 
also offer the American/Canadian designer a pro
tective device where space limitations are an impor
tant consideration. 

Pigtail leads (STTP) are available when direct solder
ing into circuits is required. 

be I BEL FU SE INC. '''~"~ .... ~''''"~ co" '" "'~"'"" ",.~" ~"",,~~, ""~'I ",., .. , 
- - - ---
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TYPE MB/MBP /MFA <I 
MICROBEL MIC. RO FUSE SERIES (fi;\ 

TYPE MFA ~ 

I 1V.1·303C1V.1-'. .15? 

~~1±·004 n-- .250 DIA·-rr 

n .... ~ i' ~a TYPE MBP 
'.170 I I --t 

-J! ,! 1.11" 

~OtiA~~A. I l--.l 

ELECTRICAL CHARACTERISTICS 
Rating Blow Time 
100% ............................ 4 hours, minimum 

*150% ............................ 10 minutes, maximum 
200% ............................ 5 sec. max. 
*Not applicable to MFS 

Ampere Voltage 
Catalog Numbe, Rating Rating 

MB125 MBP125 MFA125 118 125 
MB250 MBP250 MFA250 114 125 
MB375 MBP375 MFA375 318 125 
MB500 MBP500 MFA500 112 125 
MB750 MBP750 MFA750 314 125 
MB1 MBP1 MFA1 1 125 
MB1.5 MBP1.5 MFA1.5 1·112 125 
MB2 MBP2 MFA2 2 125 
MB2.5 MBP2.5 MFA2.5 2·112 125 
MB3 MBP3 MFA3 3 125 
MB3.5 MBP3.5 MFA3.5 3·112 125 
MB4 MBP4 MFA4 4 125 
MB5 MBP5 MFA5 5 125 
MB7 MBP7 MFA7 7 125 

MFA is UL listed through 7A while MBIMBP are UL listed 
and CSA certified through 7 A. 
MFA type fuses are subminiature and are color coded for 
current rating identification. 
MBIMBP are designed for applications where space is a 
critical factor. 

TYPE DJB FLAT PACK FUSE 
r- 1V2 -"'. ' 1(, 
I (31.1mm) i "",~--;-----1i (4.8mm) 

I ~;~:-. +< ___ _ 
! % 
"-----(15.9mm)-

ELECTRICAL CHARACTERISTICS 
Rating Blow Time 
100% ............................ 4 hours, minimum 
160% ............................ 25seconds, maximum 

TYPE BER FLAT PACK FUSE 

ELECTRICAL CHARACTERISTICS 
Rating Blow Time 
100% ............................ 4 hours, minimum 
135% ............................ 1 hour, maximum 
200% ............................ 1 minute, maximum 

Ampere Ampere 
Catalog Number Rating Catalog Number Rating 
OJB250 BER250 1/4 OJB2 BER2 2 
OJB300 BER300 3/10 OJB2.25 BER2.25 2·1/4 
OJB400 BER400 4/10 OJB2.5 BER2.5 2·1/2 
OJB500 BER500 112 OJB2.75 BER2.75 2·3/4 
OlB600 BER600 6/10 OJB3 BER3 3 
OJB750 BER750 3/4 OJB3.5 BER3.5 3·1/2 
OJB875 BER875 7/8 OJB4 BER4 4 
OJBl BERl 1 OlB5 BER5 5 
OJB1.25 BER1.25 1.114 OJB8 BER8 8 
OJB1.5 BER1.5 1-1/2 OJBI0 BERIO 10 

EEM 1989 

Fuse Clips 
Reel And Rail Packaging 
CLIPS 

-1.28O }-
-+j I-- .250 r.305i h10 

I f~ 
TYPE FC;101 T~ TYPE FC-l07 
3AG Clip .:~ 3AG Clip 
PC Board Mount Hole Mount 

.14 ~H' (Ear Stops) (,250 Quick 
fr·30~ .312 

~.312J Connect) 

---I.280\-

...J.245'1I-TYPEFC-l02 

EJ,,~I 
TYPE FC-201 

~ 3AG Clip 5mm Clip 

~ 
.34 

PC Board Mount ~.~ PC Board Mount 
(Earless) .14 (Ear Stops) .066 

f~.30~ ~.2651-, .250 
.312 

All Bel Fuse clips are manufactured from .020 soldering and prevent oxidation. In addition 
phosjlhor bronze stock and specially hardened to the stock designs illustrated, clips can be 
to assure long life and minimum contact resis- quickly tooled to meet customer specifications. 
tance. They are bright tin plated to facilitate 

RAIL PACKAGING 
WALL THICKNES5-0.04 

TWO HOLES DIAMETER 0125 

INCH 
(iiiiiif 

Fuse Type A B 
5mm x 1.00 .34 
20mm +.02 -.00 +.01 

{25.4 (8.6 
+0.5 -.0) +0.3) 

1/4 inch x 1.45 .64 
11/4 inch +.03 -.00 ±.01 

(36.8 {16.3 
+0.8 -.0) ±0.3) 

f 
o-l 

C 
.330 

(8.4) 

.405 

(10.3) 

,.--

0 
.55 

+.02 -.00 
(14.0 

+0.5 -.0) 
.73 

+.025 -.000 
(18.5 

+0.6 -.0) 

........ "-

----- "" ., 
I 
H' 

E F G H I 
.280 .20 .300 ±.OlO 13.2 12.60 

+.02 -.00 
(7.1) (5.1 

+0.5 -.0) 
(7.6 ±0.3) (335.2) (320.0) 

.365 .26 .600 ±.01O 15.75 15.08 
+.025 -.000 

(9.3) (6.6 (15.2 ±0.3) (400.1) (383) 
+0.6 -.0) 

To mmlmlze assembly costs cartndge fuses can be supplied With clips attached. They are shipped on ralls. 
Rail sizes are given above. 

REEL PACKAGING 

, 

I 
1-8-

Specifications Subject To Change Without Notice. 

For manufacturers' sales offices, see yellow pages 

Leaded fuses can be supplied taped and reeled to .assist 
in automatic assembly. Reeled fuses are supplied in 
quantity increments of 2500 pieces for microfuses and 
1000 pieces for 11/4 x 1/4 inch, 1500 pieces for 5 x 20mm 
fuses. 

Fuse Type 
Micro fuses (M~ MFS, MFA) 
5 x20 mm fuses 
1/4Xl1f4 inch fuses 

I 

I 
I 

I 
5.0 mm I 

10.0 mm 
10.0 mm I 

8 I 
52.4 mm I 
85.0 mm I 
97.0 mm I 
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MICRO FUSES 
MQ QUICK ACTING 'iU @ 
ELECTRICAL CHARACTERISTICS 
Rating Blow Time 
100% .......... 4 hours, minimum 
200% .......... 5 seconds, maximum 

MQ is recognized under the 
components program of the UL and 
certified by the CSA through 15 
Amperes. 

Catalog Ampere Voltage 
Number Rating Rating 

MQ125 118 125 
MQ250 114 125 
MQ375 318 125 
MQ500 112 125 
MQ750 314 125 
MQ1 1 125 
MQ1.5 1.5 125 
MQ2 2 125 
MQ2.5 2.5 125 
MQ3 3 125 
MQ3.5 3.5 125 
MQ4 4 125 
MQ5 5 125 
MQ7 7 125 
MQlO 10 125 
MQ12 12 125 
MQ15 15 125 

Marking 
Current rating, voltage rating, MQ 
designation and Bel Fuse logo are 
printed on each fuse in white ink. 

Lead diameter 0.025" except for 10, 12 
and 15 Ampere fuses which have a lead 
diameter of 0.032". 

Inches 
(Millimeters) 

MM MEDIUM ACTING 'iU@ 
ELECTRICAL CHARACTERISTICS 

Rating Blow Time 
100% ........... 4 hours, minimum 
200% .......... 1 minute, maximum 
400% .......... 20 millisecond, 

minimum 

MM is recognized under the 
components program of the UL and 
certified by the CSA through 15 
Amperes. 

Catalog Ampere Voltage 
Number Rating Rating 

MM2 2 125 
MM2.5 2.5 125 
MM3 3 125 
MM3.5 3.5 125 
MM4 4 125 
MM5 5 125 
MM7 7 125 
MMlO 10 125 
MM12 12 125 
MM15 15 125 

Marking 
Current rating, voltage rating, MM 
designation and Bel Fuse logo are 
printed on each fuse in orange ink. 

Lead diameter 0.025" except for 10, 12 
and 15 Ampere fuses which have a lead 
diameter of 0.032". 

.2BO±.020 
(7.1±.5mm) 

MS SLOW ACTING 'iU@ 
ELECTRICAL CHARACTERISTICS 

Rating Blow Time 
100% ........... 4 hours, minimum 
200% .......... 1 minute, maximum 
800% .......... 20 millisecond, 

minimum 

MS is recognized under the 
components program of the UL and 
certified by the CSA through 7 
Amperes. 

Catalog Ampere Voltage 
Number Rating Rating 

MS125 118 125 
MS250 114 125 
MS375 318 125 
MS500 112 125 
MS750 314 125 
MS1 1 125 
MS1.5 1.5 125 
MS2 2 125 
MS2.5 2.5 125 
MS3 3 125 
MS3.5 3.5 125 
MS4 4 125 
MS5 5 125 
MS7 7 125 

Marking 
Current rating, voltage rating, MS 
designation and Bel Fuse logo are 
printed on each fuse in green ink. 

Lead diameter 0.032". 

r ·5 ±.08 1.5±iOB 
(3B.1 ± 2mm) (3B.1 ± 2mm) 

~ 
c==J C\====~~--~~I ====~I ~ 

.125±.004 T 
(3.1B±.1mm) 

Specifications Subject To Change Without Notice 
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CIIRL'NGSW'TCH CIRCUIT BREAKERS 

VISI-ROCKER® CIRCUIT PROTECTION 
Unique molded-in two-color rocker actuator indicates "tripped" mode when breaker is on or off (per illustrations) or series trip. 6-32 threaded mtg. inserts, push on .250 
tab terminals. Rated @ 250 VAC/65 VOC. Series trip curve-34 (AC-DC type) trip point is 135%. UL listed and CSA certified. 

Type I Amps 

(INDICATE ON) 
AC1-BO-34-450-1Gl-C 5 
AC1-BO-34-61 0-1 Gl-C 10 
AC l-BO-34-615-1 G 1-C 15 
AC1-BO-34-620-1 G l-C 20 
AC1-BO-34-625-1 G l-C 25 
AC1-BO-34-630-1 G l-C 30 

(INDICATE OFF) 
AF1-BO-34-450-1 G l-C 5 
AF1-BO-34-610-1Gl-C 10 
AF1-BO-34-615-1 G l-C 15 
AF1-BO-34-620-1 G l-C 20 
AF1-BO-34-625-1 G 1-C 25 
AF1-BO-34-630-1 G 1-C 30 

Visi-Rocker Circuit Breaker 

All "8" and "C" series magnetic circuit breakers are UL listed and CSA certified. "B" series products are also certified by VOE under VOE registration number 2495 
when the "product type" part ends in "0". "C" series products are designed in accordance with IEC and VOE requirements and are pending international approvals. 
All products are of "A" series trip construction, with 6-32 threaded mounting inserts, dual "I-O/ON-OFF" markings on a black toggle actuator, and come with .250" tab 
(Q.C.) terminals on the "B" series, and 10-32 threaded stud terminals on the "c" series. All units are supplied with an all purpose medium, AC-OC delay curve #34, 
rated at 277 VAC/65 VOC with trip times as shown below. 

Percentage of Rated Current 
Trip Time (Seconds) 

200% 
.60-20 

400% 
.15-3 

600% 
.03-1.3 

800% 
.004-.60 

Type 
"BA1-SERIES" (I-POLE) 

BA 1-BO-34-425-121-0 
BA l-BO-34-450-121-0 
BA l-BO-34-61 0-121-0 
8A l-BO-34-620-121-0 
BA l-BO-34-630-121-C' 

"BA2-SERIES" (2-POLE) 
8A2-BO-34-450-121-0 
8A2-80-34-61 0-121-0 
8A2-BO-34-615-121-0 
BA2-80-34-620-121-0 
BA2-BO-34-630-121-C' 

"BA3-SERIES" (3-POLE) 
BA3-BO-34-610-121-C" 

8 Series Circuit Breaker 
8A3-80-34-620-121-C' 
BA3-BO-34-630-121-C' 

"CAl-SERIES" (I-POLE) 
CA 1-BO-34-450-121-C 
CA1-BO-34-610-121-C 
CA1-BO-34-615-121-C 
CA 1-BO-34-620-121-C 
CA l-BO-34-630-121-C 
CA 1-BO-34-640-121-C 
CA 1-80-34-650-121-C 

"CA2-SERIES" (2-POLE) 
CA2-BO-34-450-121-C 
CA2-BO-34-610-121-C 
CA2-BO-34-615-121-C 
CA2-BO-34-620-121-C 
CA2-BO-34-630-121-C 
CA2-BO-34-640-121-C 
CA2-BO-34-650-121-C 

"CA3-SERIES" (3-POLE) 
CA3-BO-34-450-121-C 
CA3-BO-34-610-121-C 
CA3-BO-34-615-121-C 
CA3-BO-34-620-121-C 
CA3-BO-34-630-121-C 
CA3-BO-34-640-121-C 
CA3-BO-34-650-121-C 

C Series Circuit Breaker 

U L listed & CSA certified only. 

The information listed above is for standard Carlingswitch products. Consult Carlingswitch for additional product information. 

CARLlNGSWITCH, Inc., 60 Johnson Avenue, Plainville, CT 06062-1156 
(203) 793-9281 • FAX: (203) 793-9231 • 1-800-243-8556 

EEM 1989 For manufacturers' sales offices, see yellow pages 

Amps 

2.5 
5 

10 
20 
30 

5 
10 
15 
20 
30 

10 
20 
30 

10 
15 
20 
30 
40 
50 

5 
10 
15 
20 
30 
40 
50 

5 
10 
15 
20 
30 
40 
50 
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CIIRI.'NGSW'TCH CIRCUIT BREAKERS 

Circuit 
Options 

Series Trip 

A basic two (2) terminal device usually used as a com
bination power switch and overload protector. The con
tacts and current sensing coil are connected in series 
with the line and load terminals. 

Series Trip with Auxiliary Switch 

Same as "Series Trip" except with the addition of a 
SPOT snap-action switch which is electrically isolated, 
but mechanically linked to the movement of the main 
breaker contacts. Commonly used to remotely signal 
the status of the breaker (on or off/tripped). 

Shunt Trip 

A three (3) terminal device similar to a "Series Trip" 
with the addition of a third terminal between the con
tacts and coil. This circuit is usually used to control two 
separate loads from the same power source, while 
sensing overload current in only one load. 

Relay Trip 

A four (4) terminal device in which the contact and coil 
circuits are electrically isolated but are still mechani
cally linked to each other. An overload in the coil circuit 
will cause the contact circuit to open. Both circuits 
may be of opposite polarity to each other. Commonly 
used in "dump" circuit or "remote shut down" appli
cations. (Note: World Approval Agencies may require 
an extra "Series Trip" pole for this function.) 

Switch Only 

Same as a "Series Trip" device without a sensing coil. 
Provides low cost, heavy duty switch capability when 
overload protection is not needed. 

LINE Y 
) 

LOAD! 

NC~ ,LINE 

NOCJ---j 

C f LOAD 

I LINE 

) 
LOAD o----J 

b SHUNT 
TRIP 

Y LINE 

) 
LOADo---J 

RELAY n 
TRIP~ 

CONTACT 

,-.... 
LINE 0- -<> LOAD 

Note: The preceding circuits may be mixed on multi-pole units for special application requirements-(consult factory). 

CARLlNGSWITCH, Inc., 60 Johnson Avenue, Plainville, CT 06062-1156 
(203) 793-9281 • FAX: (203) 793-9231 • 1-800-243-8556 
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CARI.'NGSW'TCH 

Time Delay Options 

AC 

PERCENT OF RATED CURRENT 

Notes: 
High Inrush Time Delay Curves #42, 44, 46 are also available 
Time Delay Curves (#11,12,14,21,22,24 & 26): 
Breakers must hold 100%, may trip between 101% to 125%, must 
trip at 125% of rated current and above within time limits shown in 
curves. 

Time Delay Curve (#34): 
Breaker must hold 100%, may trip between 101% to 135%, must trip 
at 135% of rated current and above within time limits shown in curve. 

CIRCUIT BREAKERS 

DC 

lillliI!i!ii!~!lC!U!R!VE~!#l!0i!~!i 
!l w DC-INSTANTANEOUS DELAY 

~ I 

PERCENT OF RATED CURRfNT 

Instantaneous Curves (#10 & 20): 

Curve #34 is a 
combination 
ACIDC Time 
Delay Curve. 

Breakers must hold 100%, may trip between 101% to 150%, must 
trip at 150% of rated current and above within maximum times 
shown in curves. 

All Curves: 
Curve data shown represents breaker response at ambient temper
ature of 77°F (25°C) with no preloading. Breakers are mounted in 
standard wall-mount position, 

CARLlNGSWITCH, Inc., 60 Johnson Avenue, Plainville, CT 06062-1156 
(203) 793-9281 -FAX: (203) 793-9231 - 1-800-243-8556 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1361 
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WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 

8·1362 

• BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-In-Time Program. 

ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

(213) 452·1229 
BUD 

RELAYS 
Aleph International 
Allied Controls 

SWITCHES 
Aero 
Alco 

TIMERS 
ATC 

American-Zettler 

CIRCUIT BREAKERS Aromat 

American Switch 
AMP 

Agastat 
Amperite 
Antex 

Airpax 
Aromat 
Heinemann 
Polter & Brumtield 

CONNECTORS & 
SOCKETS 

AMP 
Amphenol 
Aromat 
Curtis 
Custom Connector 
Idec 
Lumberg 
Master Electronics 
Panduit 
Poller & Brumfield 
Souriau 
Vernitron-Beau 
Welcon/Welis 

COUNTERS 
Engler 
Hecon 
IVO 
Kessler-Ellis 
Master Electronics 
Omron 
Redington 
Red Lion 
Sodeco/Maxmar 
Stemco 
Veeder-Root 

DIODES 
Generallnstr. 

FANS 
Aromat 
U.s. Toyo 

FILTERS 
Curtis 

AT&T 
Bosch 
C.P. Clare 
Coto 
Crydom Controls 
EAC 
Elec-Trol 
Fujitsu 
Gordos 
Grayhill 
Guardian 
Hi-G 
Idee 
ITT 
Line Electric 
Magnecratt 
Master Electronics 
MEC 
Midlex 
Omron 
Polter & Brumtield 
RBM 
Schrack 
Siemens 
Sigma 
Stantel 
Struthers-Dunn 
Telemecanique 
Theta-J 
Triridge 

FUSES 
Bussmann 
Litlelluse 
Underwriters Satety 

KNOBS 

Aromat 
Arrow Hart 
Carlingswitch 
Cherry Electric 
C&K 
EECO 
Electro-Mech 
Electronic Compo Group 
Grayhill 
Landis & Gyr 
Linemaster 
Master Specialties 
McGill 
Microswitch 
Omron 
Oslo 
OTTO 
Saia 
Unimax 

INDUCTORS 
Jetters 

PHOTOELECTRIC 
Aromal 
Dolan-Jenner 
Omron 
Photoswitchl AB 
Skan-A-Matic 

PROXIMITY 
Agastal 
Electro 
Omron 

Croulet 
Eagle Signal 
Guardian 
Industrial Timer 
Magnecratt 
Master Electronics 
Midtex 
National Controls 
Omron 
Poller & Brumfield 
SSAC 
Strulhers-Dunn 
Syracuse Electronics 

TERMINAL BLOCKS 
Beau 
Buchanan 
Curtis 
Electroverl 
Kulka 
Magnum 
Marco 
RDI 
Underwriters Satety 
Vernitron-Beau 
Weidmuller 

TRANSFORMERS 
Dormeyer 
Microtran 
Sola 
Stancor 
Thordarson 
Triad 
U.T.C. 

Cosmo/Kurz-Kasch WIRE, WIRING 
Raytheon/Panel Producls DEVICES & HWR. 

POTS & RESISTORS Alpha 
INDICATORS, Clarostat Belden 
LAMPS & LED Ohmite Buchanan 

101 Electrovert 
lEE Havey Hubbell 
JKL Iboco 
Leecratt SOLENOID H.H. Smith 
Lumex 
Stanley 
Sylvania 

Dormeyer 
Guardian 
Line Electric 

For manufacturers' sales offices, see yellow pages 

Modor 
Panduit 
Pomona 

CIRCUIT 
BREAKERS 
FUSES & 

FUSEHOLDERS 

SWITCHES 

• RELAYS 

INDICATOR LIGHTS 

-,.. 

:-~)~ 
~" 
SOLENOIDS 

EEM 1989 
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PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) 

E-T-Acircuit breakers,on t 
Yetthey can lower costs 
and better performance 
they're trip-free, foolproof,10QO/o 
tested for qual ity, and approved 
for use, worldwide. 

So, forget the fast buck. Instead, go 
for the long-term value of E-T-A circuit 
breakers. Call today or circle the 
number below for specification details. 

m~~ 
CIRCUIT BREAKERS GROUP 

setting the paceforcirculprotection 
7400 N.CRONAME RD., CHICAGO, IL 60648 Tel. (312)647-8303 PAX: (312) 647-7494 

© 1988 E-T-ACircuit Breakers 

For manufacturers' sales offices, see yellow pages 

4300 
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ON-OFF Switch Circuit Breakers 

Single pole, series Double pole, 
trip Rocker, Toggle identical Snap-in 
or Baton handles in mounting of single 
many colors. pole 
(Illumination 41-10/41-11 series 
Optional) (Illumination 

Optional) 

0.1 thru 16A 

2S0V ac or 28V dc 2S0V ac or 28V de 

10 times rated 10 times rated 
current normal use. current 
UL up to 2000A. 0.1-2A. 300A for 

ratings 2.S-1SA. 
UL tested to 200DA. 

NA 5A resistive 
3, .110" quick 
connect 
NO-NC-COM 

6000 cycles (UL 
1077) 
2S,OOO mechanical 

.250 quick connect .250 quick connect 

Optional 

U L 1077: E67320 
CSA: 16186 
VDE 

Options: 
• handle colors 
• handle marking 
• Illumination 
• Amp ratings 
• Dust/water seal 

Single pole, series 
trip 
B/W button trip 
indicator 
Push ON/Push OFF 
Switching 

0.05 thru 2SA 

2S0V ac or 28V dc 

10 times rated 
current normal use. 
UL up to 200DA. 

NA 

6000 eye les (U L 
1077) . 
10,000 mechanical 

.250 quick connect 

Optional; 
specify-A3 

UL 1077: ES7320 
up to 16A 
CSA: 16186 up 
to 15A 
VDE 

Aircraft styling B/W 
reset button. Ideal 
for marine control 
panels. Screw 
terminals, (-810) 
optional. 

Single Pole Circuit Breakers 

41-04 

41-0S 

=-~. 41-06 

Series trip, 
miniature. 
41-04-PR: PC 
Board Mount 
41-0S-P30: Snap-in 
Mount 
41-06-P30: Panel 
Mount 

O.OS thru lOA 

250V ac or 28V de 

6 times rated 
current. 
UL up to 100DA. 
5 times for ratings 
3.5 thru SA, 4 times 
for ratings 6 thru 
lOA. 

NA 

2000 cycles at 
rated current 

.110 quick connect 

Optional; 
specify-A3 

UL 1077: E67320 

CSA: 16186 
VDE 

Smallest full feature 
circuit breaker. 
.250 quick-connect 
avail. non-standard 
(-Pl0) 

O.OS thru 2SA 

250V ac or 28V dc 

10 times rated 
current of circuit 
breaker, normal use. 
UL up to 2000A. 

NA 

SOOO cycles at 
rated current 

.250 quick connect 

Optional; 
specify-A3 

UL 1077: ES7320 
up to 16A 
CSA: 16186 up 
to 15A 
VDE 

Screw terminals 
avai lable. non
standard. Version 
for Class 2 trans
formers available: 
Specify 4S-700-Pl0-
CL2 3.2 or 5A. 

0.1 thru lSA 

250V ac or 28V de 

6 times rated current 
of circuit breaker, 
60A maximum 

NA 

10,000 cycles at 
200% rated current 

.250 quick connect 

Optional; 
specify-A3 

UL: E29255 
CSA: 16186 
VDE 

Screw terminals I, 
2 available (-S20), 
non-standard 

Catalog Sheet 40129 Catalog Sheet 40136 Catalog Sheet 40132 Catalog Sheet 40127 Catalog Sheet 40119 Catalog Sheet 40701 
Catalog Sheet 40130 

.8Eg recommended 
panel cutout 

1.97 

Salety shield extension 
to avoid accidental 

~
' .~ .. 1_26.lwitching is optional. 

~ ~?r 1.3 

i!J ;.43 
.75 

~O~~~ 
'.T .•... 1.10 

, i j 

Shown: 41-06-P30 

~.S7 
1.14 

OFF 

,. 
9"2.05. 
. ' . -1 

.81 
.. • _.-.1 

.25 ,. 

... .86 ~
-f 

... 2.40. 1 

mCl1Fb! CIRCUIT BREAKERS 
7400 North Croname Road, Chicago, IL 60648 • 312/647-8303. TELEX: 253780. FAX: 312/647-7494 
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Magnetic 

115V ac or 60V dc 

PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) 

Thermal-Magnetic Circuit Breakers 

0.05 thru 15A 

2S0V ac or 6SV dc 

200A normal use. 
UL up to 1000A. 
1500A/2S0V ac 
version, current 
ratings 8-15A. E-T-A 
series 43-4-Pl a 
not-Si) 

1A resistive 
4 solder terminals 
optional 

Series trip, UL 
approved for primary 
ON-OFF switching. 
Two pole version: 
order -2325, has 
rocker handle. 

0.05 thru 15A 

250V ac or 65V dc 

200A normal use. 
UL up to 1000A. 
1500A/2S0V ac 
version, current 
ratings 8-15A. E-T-A 
series 42-1-Pl0 
(not-Si) 

lA resistive 
4 solder terminals 
optional (single 
pole only) 

0.1 thru 15A 

250V ac or 65V dc 

200A normal use. 
U L tested to 1000A. 

NA 

4000 cycles at 6000 cycles (UL 6000 cycles (UL 
200% rated current 1077) at rated current 1077) at rated 

current 

1 thru 16A 

250V ac or 6SV dc 

500A normal use, 
not to exceed 100 
times rated current 

lA resistive, 
quick connects, 

standard 

10,000 eye les at 
rated current 

Series trip, ON-OFF 
switch (-H) optional, 
auxi I iary contacts 
NO, NC (suffix-Si) 
optional. Auto-reset 
version 0.1-5A: 
48-800. 

0.5 thru 15A 

O.5-SA: SOOV ac 
5.S-1SA: 380V ac 

6 times rated current 
of circuit breaker 

3A resistive at 
250V ac, 4 solder 
terminals, optional 

5000 cycles at 
rated current 

Solder terminals Solder terminals Screw clamp terminals .2S0 Quick connect(7x) Screw terminals 

Can be arranged 

Current rating 

3.25~"T' .;4 .61 , 
.6-

1.03 DIA. 

Optional; 
specify-A3 

UL 1077: E67320 
CSA: 16186 
VDE 

Quick-connect or 
screw terminals 
avail., non-standard 
DUAL CONTROL 
available. 

Optional; 
specify-A3 

UL 1077: E67320 
CSA: 16186 
VDE 

Quick-connect or 
screw terminals 
avai I.. non-standard. 
DUAL CONTROL 
available. UL ap
proved for primary 
ON-OFF switching. 

NA 

UL 1077: E67320 
CSA: 16186 
VDE 

Half inch spacing 
makes this device 
especially attractive 
for modern control 
systems design. 

Catalog Sheet 40223 Catalog Sheet 40228 Catalog Sheet 40237 

1.65 -I 

I- - 2.28 .j 

#l%.J!I~ 
I..---- 1.97--

OFF_ 
ON~ 

!!fj 0 <l> &!! ' 
.45 

2.08 

3.15 track DIN 
46277 BL3 

Shown:42·01 

Standard 

UL, CSA: 
upon request 
VDE 

Shunt and auxiliary 
contacts are 
standard. DIN track 
mountable via ter
minal block #17-
Pl0-Si 

r-- _1.97 ---~ 
I ,..1.26-

~ 
O~. ON 

NA 

m-,· 3 .. 15 .. , 

- • , 1.82 

, 

G'~~ 
-2.32-----' 

Shown: 48-300·S·H 

mJjj~ CIRCUIT BREAKERS 
7400 North Croname Road, Chicago, IL 60648. 312/647-8303. TELEX: 253780. FAX: 312/647-7494 
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4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) 4300 

ELECTRICAL 
DISTRIBUTION CENTERS 
E-T-A CIRCUIT BREAKERS and BERIFORS ELECTRONICS AB introduce state-of-the-art 
Electrical Distribution Centers for use in trucks, buses and construction equipment. 

Advantages Offered: 
• Simple plug in installation 
• ON-OFF switching for maintenance purposes 
• 100% Tested 
• Manual reset 
• Standard versions 

(fits majority automotive applications) 
• CUSTOM design 

(according to your specifications) 

rn~LF~ 
CIRCUIT BREAKERS 
7400 N. CRONAME ROAD, CHICAGO, IL 60648 
TELEPHONE: 312/647-8303 - FAX: 312/647-7494 

• Space savings 
• Easy maintenance 
• Proven reliability by design 
• Fewer electrical connections 
• Low weight 
• Considerable cost savings 

E-T-A GELC I has the following design specifications: 
• 18 E-T-A full feature circuit breakers 
• 8 Relays 
• 7 9-contact connectors, AMP Mate-N-Lok 
Dimensions: 290 mm x 140 mm (11.4 in x 5.5 in) 
Weight of PC board: 390 grams (14 oz.) 

E-T-A GELC I Distribution Center 
with E-T-A Circuit Breakers. 

E-T-A GELC II has the following design specifications: 
• 12 E-T-A full feature circuit breakers 
• 5 Relays 
• 4 9-contact connectors, AMP Mate-N-Lok 
Dimensions: 200 mm x 140 mm (7.9 in. x 5.5 in.) 
Weight: 250 grams (9 oz.) 

Technical Data: The printed circuit boards are 1.6 mm 
of reinforced epoxy laminate, both sides of the board 
having a layer of copper 135J.1 thick including tin 
plating. Four-layer boards are used in cases where 
numerous control functions must be accommodated 
on relatively small surface areas, thus making the PC 
board even smaller. Plating extends fully through all 
drill holes in the boards. Fully automated production 
methods are in place for quantity runs. All PC boards 
are fully computer tested before the protective coating 
is applied. Modern production processes guarantee 
long-term reliability in most rigorous automotive 
environments. 

E-T-A GELC II Distribution Center. 

BERIFORS 
ELECTRONICS AB 

8·1366 For manufacturers' sales offices, see yellow pages EEM1989 



4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) 4300 

Commercial & Military 
Approved Panel Mount 
Fuseholders 

• Superior Clip Design for Solid Fuse Contact 
• UL Recognized & C.S.A. Certified 
• Most Commercial Models are recognized 

under the Marine Electrical and Fuel System 
(PEQZ2) as "Ignition Protected Devices" 

Com mercial Fuseholders All Recognized by Underwriters Laboratories 

Indicating (I) 
or Non· Voltage UL Recognized 

Model Fuse Size Qt. Indicating (N) ACIOC Amps Voltage 
5000+ ~x1:l''' , N 250 0-30 250 max 
5100+ )t:I:x1)4" 3 N 250 0-30 250 max 
5200+ Xx1};!" , Norl 250 0-30 250 max 
~5300+ Xx.l)4" 2 Norl 250 0-30 250 max 
*5400+ 'h:lxl%" , N 600 0-30 600 max 
*5500+ l%l1xlW' 3 N 600 0-30 600 max 
-5600+ l%:ixlW' 1 Norl 600 0-30 600 max 
-5700+ 1%:ix1W' 2 Nori 600 0-30 600 max 
*5800 !Hllx2" 1 Norl 600 0-30 250 max 
*5900 17\6X3" 1 Norl 600 31-60 250 max 

·CSA Certnied Indicating models can be modified for use in low 
+ Ignition Protected Devices voltage applications. 

Blown Fuse 
~ Indicators ~ " C- ~~ When A Fuse Blows, A Light Glows'· , 7""IIIII.t.. 0 

, I / I I J~~ )----~.!( Several Models To Choose From 
• Bolt Down for Rectifier I I t. >--.. I " I 

Fuses ~_~~~ ....... ~--~ rk t-, 
• Snap On for Ferrule Fuses ',- ~ I 'le,,;), ,) 

--~--~~::~~~:~;~// • Top Mounting for Knife 
Blade Fuses 

lie FIC CORPORATION 
P.o. Box 2046 
12216 Parklawn Drive 
Rockville, MD 20852 

TOLL FREE: 800/638-6594 
IN MD: 301/881-8124 
TWX: 710-828-9809 

• Blown Fuse Indicating & Non-Indicating 
• High Impact Plastic for Superior Strength 
• Dead-Front, Watertight 
• Military Versions Meet MIL-F-19207 

Military Fuseholders 
Indicating (I) 

or Non· Moisture 
MIL-SPEC Type Fuse Size Qt. Indicating (N) Amps Volts Protection 
19207/1 FHL 10U Xx1)4" 2 I 0-30 90-250 Unsealed 

19207/2 FHL1'U }.\xl)4" 1 I O~30 90-250 Unsealed 

19207/3 FHL12U l%;2x112" 1 I 0-30 90-500 Unsealed 

19207/4 FHL13G %6x2" 1 I 0-30 90-500 Dripproof 

19207/5 FHL14G l%&x3" , I 31-60 90·500 Dripproof 

19207/6 FHL lSG Hi6XS%" 1 I 61-100 90-500 Oripproof 

19207/7 FHL16G 1%x7W' 1 I 101-200 90-500 Oripproof 
19207/17 FHN28WB }4xlX" 1 N 030 250 Max Watertight 

Body Sealed 
19207/18 FHL29G XxlX" 2 I 0-30 12-90 Dripproof 

19207/19 FHL30G XxlX" , I 0-30 12-90 Dripproof 

19207/21 FHL32W }4xl }4" 1 I 0-30 90-250 Watertight 

19207/22 FHL33W Xxl}4" 2 I 0-30 90-250 Watertight 

19207/23 FHL34W 1%2x1W' 2 I 0-30 90-S00 Watertight 

19207/24 FHL35W 1'¥.l2xl}'2" 1 I 0-30 90-500 Watertight 

19207/25 FHN41WB 1'¥.l2X1W' 1 N 0-30 500 Max Watertight 
Body Sealed 

19207/30 FHN46WB XxlX" 3 N 0-30 250 Max Watertight 
Body Sealed 

19207/31 FHN47WB l%2xlY:l" 3 N 0-30 500 Max Watertight 
Body Sealed 

PC BOARD FUSE CLIPS 
~l ~-, o ,300 = .~ 

--.l.. Single Prong, ----L Single Prong, t:1 no-stop type ~ n-. end stop type 
'" 

~~£~ ~~-it '" .-
----~--:- ----~ ~ 

JA~ 0060-,t=! --1A~ 0060"'1 r--"T 

~] Double Prong, 
~-, 

Low profile clips (.360" • o~ Double Prong, 

high) are soldered to t'oj no-stop type r:'~ end stop type 
printed circuit boards 

~r~ eliminating eyeletting or ~~~ riveting. Available in ~ .---+- ~ .-
Spring brass, beryllium -----LL ~ ---- ---.-l.L J 
copper Dr spring bronze :11;(1 

' with various platings. S~~~ 006(l1,..=---r =i:..:7.:"mg 0060'1 r----r 

EEM 1989 For manufacturers' sales offices, see yellow pages B·1367 



24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

61 CROSS REFERENCE 
CARDS 

ALL NEW with this 
edition of EEM 

GET 
........... --------....... ORGANIZEDI 

Are your catalog files organized? Con you find 
any given catalog in a matter of seconds? If 
your answer is "Yes;' you probably already 
have the EEM File System. But, if you said "No;' 
you really oughtto look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Cotalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in every
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM Fi Ie System is shipped in one neat pack
age. The package contains everything you 
need to set up your very own filing system. Best of 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $2.00 for postage 
and handling. An invoice will be mailed to 
you under separate cover. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., gorden city, ny 11530 
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PRESENTATION 
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~ • ~ 1 TESTED IN ACCORDANCE WITH CCITI 

TYPE 

CA5' 

CA 5 RA' 

CA888' 

3 blade shapes 

availab\e2 

CAS' 

CA8T II' 

CAS B 
WITH OR 

WITHOUT POST' 

CASB6 
WITH OR 
WITHOUT 
LEADS' 

DIMENSIONS 

~~ I 3,8:!:O,l 505,9 lSI 

~~.=. ; :.1 3.8~O,1 5<;15,9 'Q 

~ t 

r~ 
4-="" :..(. 

m r":~ ffi= S .~~ W 
"melX ~ 

D~:=m1J1U' ? II! illl I' 1,5~~~ I ". 

"-t,,-,c .. t,,,,,,1 ',c, 

1; -.!.~ f!coo ""," 

~.U' 00 
".", 

~~ U=t~ 
6,8 '.0,15 Q 

,hope',i,. F 12 
on request Il 

tots 

2 MEETS PEG 1 & REA PE 80 

D.C. Spark-over 
voltage 

.,. 
I~ B~ 

;2 

~-
l~ .,.E 
g.E 

II 

275 ±30% I ,,1000 V 

150 ±12% 

2S0 ±12% I ,,750V 
3S0 ± 12% 

2S0 ±IS% I ,,7S0V 
400 ±2S% 

400 I ±25% I ,,7S0V 

2S0 I ±IZ% I ,,7S0V 

90 ±IS% 

1~5 m~ I ,,7S0V 
3S0 ±IS% 

400 ±2S% I ,,7S0V 

?~5 ~l~:! I ,,7S0 V 
-15% 

230 + IS% 
3S0 tlS0• 

• Wave form 100 V/~s 
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ELECTRICAL CHARACTERISTICS 
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Impulse current 
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U=7SV 
<ISO I <20 

ms (i<I,S A 

U=75V 

<150 I <20 
ms (i>I,SA 

U=52V 
<ISO I <20 
ms (i;,I,5A 

U=IS0 V I <2S 
<ISO 

ms (i;,I,SAI 

~3. 

1~ 
3= 
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2 mn 
2,5 kA 
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ISs 
SkA 
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10kA 
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<ISO <20 30s 

ms 1i;,7S0mAI 10kA 
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30 S 
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m,,-
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,,~ 
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3~ 

200 limes 
100A 
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Interval 
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times 

100A 
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500 A 

600 
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SOD A 

50 Hz current 
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HEiNEMANN® Circuit Breakers 
First in Features, First in Quality 

Heinemann offers ihe widest choice of 
styles and current ratings in high-quality, 
reliable circuit protectors. Ratings range 
from O.01A to as high as 700A. Their 
applications are as diverse as medical 
equipment, computers, industrial air con
ditioners, electric locomotives and 
telecommunications equipment. 

breakers that provide auxiliary functions. 
For example, a heavy-duty relay, an 
on/off switch and a hydraulic-magnetic 
circuit breaker, all in one economical 
and compact unit. 

product bulletin containing detailed 
specifications and ordering information. 
Or call one of our technical assistance 
engineers to dicuss your particular 
application. 

Heinemann can also supply circuit 

Use this condensed guide to locate 
the type of circuit breaker that best 
meets your requirements. Then write or 
call us for a copy of the appropriate 

Technical assistance, important 
features and quality products ... three 
reasons why it pays to look to Heinemann 
"When your reputation's on the line." 

SPECIAL-FUNCTION CIRCUITS 
Heinemann circuit breakers (except for PS1, KD, TX and 
Hector) can be furnished with a number of special-function 

RELAY-TRIP 

Permits remote actuation using a separate control circuit. 
Electrical isolation allows use of a different current 
or voltage from contact circuit. Both time delay and non-time 
delay constructions are available. 

SHUNT/TAP 

Use of third terminal permits remote tripping by utilizing line 
voltage with or without a time delay response. On breakers 
rated up to 1 A, the trip point may be raised by shunting 
with an extemal resistor on the shunt/tap terminal. 

AUXILIARY SWITCH 

Used for logic functions, alarms, lights and other circuits. 
Miniature snap-action SPOT or OPOT switch is mounted 
on the back of the breaker, mechanically connected 
to the switching mechanism. Contact capacity: lOA 
at 125/250 V, 50/60 Hz; 4A resistive at 30 Vdc; 2.5A 
inductive at 30 Vdc. Minimum operating voltage 6 Vdc 
or ac, at 3 VA dc or ac. 

SERIES TRIP (Standard internal circuit) 

Ideal for use as both power switch and overload protector. 
Usually installed in series with line and load terminals 
to provide circuit interruption in the protected circuit. 

LINE l-
) 

LOAD 6 

LINE I. 

WAD~1) OR TAP 

SHUNT 
OR LOAD 

LINE? 

J 

internal circuits. They permit a single protector to perform the 
protection and control functions of several components. 

DUAL RATING 

Two concentrically-wound sensing coils provide two 
discrete current ratings in the same breaker. Protects 
equipment designed to operate at two different current 
levels or supply voltages within certain limitations. 

Relay Du-Con 

LINE!, 

W~D ~ 
~OAD 
ShunVTap 
Du-Con 

LINE? "LINE), 

Provides sensing of both overcurrent and separate I.. I. 

DU-CON'" (DUAL-CONTROL) 

voltage signals in the same pole through a small, D"C~. f) D"~COOl .' ) 
non-continuous-duty voltage sensing coil. ;:'l 
OU-CON overload and voltage coils must be 
specified separately. WAD 

LOAD 

NO-VOLTAGE TRIP 

Prevents uncontrolled re-start of equipment after 
power outage. Used in ground-fault interrupters and 
other safety applications. Not intended for overload 
protection without one pole connected in series-trip 
configuration. 

HIGH-INRUSH 

Economical protection of high-reactance loads, 
which draw starting surges often as high as 30 times 
normal load current in a 50/60 Hz 1/2-cycle pulse, 
such as ferro-resonant power supplies and distribution 
transformers. Eliminates nuisance tripping without 
derating or special circuitry. 

Typical Time Delay Curves 
Circuit breakers are available in a variety of 
time-delay curves for applications such as high
inrush, 50/60 Hz and dc as well as with no 
intentional delay. 

HOO% 

1300% 

IZOO% ' 
1100% 

LINE l-
) 

LOAD 6 

When your reputation's on the line 

HEiNEMANN·6~~~~ 
P.O. Box 6800, Lawrenceville, NJ 08648-0800 USA. (609) 882-4800 • EasyLink 62886238 • FAX (609) 882-2183 

8'1370 For manufacturers' sales offices, see yellow pages EEM 1989 
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HEiNEMANN" Circuit Breakers 
First in Features, First in Quality 

APPLICATIONS 

NO. OF POLES 

CURRENT 
RATINGS 

MAX. VOLTAGE 

INTERRUPTING 
CAPACITY 

AGENCY 
RECOGNITION 
OR APPROVAL 

DIMENSIONS 

PS1 
FUSE-SWITCH 

Fuse-Switch provides 
ON/OFF control and fuse 
protection in a single low-
cost component. Its use 
eliminates a hole and inter-
connecting wiring and makes 
it easy to re-fuse from the 
front panel. It accepts stan-
dard 1/4-inch diameter by 
1 %-inch fuses. An adapter is 
available for 5 mm x 20 mm 
fuses. Can be supplied for 
normally open or normally 
closed operation. 

Consumer and industrial 
products that would other-
wise use a separate ON/OFF 
switch and fuse holder. 

Determined by choice of 
fuse. To 20A 

120 Vac @ 20A 
250 Vac @ 15A 
32 Vdc@ 20A 

UL recognized 
CSA certified 

SEV approved 

~.620 

\~\4.74 
1.60 MAX. 

40.~ 

RE-CIRK-I"P 
SERIES KD1 

A low-cost, pushbutton 
supplementary protector for 
electrical equipment, designed 
to fit in a standard 5/8-inch 
round or "D" fuseholder 
panel cutout. Resettable at 
up to 1000% of its rated' cur-
rent from 2.5A through 15A, 
500% from 0.25A through 
2A. Slide-on retaining ring 
included. 

Consumer and industrial 
products, office machines, 
appliances, power supplies, 
convenience outlets, elec-
tronic games. 

0.25-15A 

250 V, 50/60 Hz 
50 Vac up to lOA 

32 Vdc @ 15A 
50 Vdc @ lOA 

1000A @ 250 V, 50/60 Hz 
200A @ 32 Vdc and 50 Vdc 

per UL Std 1077 
testing procedures 

UL recognized (Std 1077) 
CSA certified 

VDE approved 
SEV approved 

TYPETX 

The attractively designed 
Type TX circuit protector 
doubles as an economical 
ON/OFF switch and with an 
optional lamp as a power 
indicator. Rocker arms avail-
able in a variety of colors; 
in one and two pole models. 
Its trip free design cannot be 
held closed against a fault. 
Features quick-connect 
terminals and snap-in 
mounting. 

Commercial and consumer 
products, power supplies, 
medical electronic equip-
ment, office and reproduction 
equipment, data processing 
equipment. 

1 and 2 

2,3,5,7,10,15 and 20A 

250 Vac (lOA max.) 
125 Vac (20A max.) 
32 Vdc (20A max.) 

3500A (ac) 
with backup fUSing 

l000A (dc) with 
backup fusing 

UL recognized, Component 
Recognition Program 

CSA certified 
Suitable for VDE 0730 

Equipment 

When your reputation's on the line 

HEiNEMANN·~~~~~ 

HECTOR 

A low-cost fuse eliminator 
for the protection of electronic 
equipment and high-inrush 
circuitry from 4A to 20A. Its 
trip-free design prevents the 
contacts from being held 
closed manually du ring an 
overload condition. Supplied 
with mounting nut and face-
plate reading "PRESS TO 
RESET." It has 1/4-inch quick-
connect terminals that are 
also solderable. 

Consumer and commerical 
electronic equipment, 
appliances and high-inrush 
circuitry. 

4,5,6,7,7.5,9, 10, 12, 15, 
18 and 20A 

125 Vac (20A max.) 
12/24 Vdc (20A max.) 

l000A (ac) 
with backup fuse 

200A (dc) with backup fuse 

UL recognized (Std 1077) 
CSAcertified 

P.O. Box 6800, Lawrenceville, NJ 08648·0800 USA. (609) 882-4800 • EasyLink 62886238 • FAX (609) 882-2183 
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HEiNEMANN®Circuit Breakers 
First in Features, First in Quality 
SERIESHM SERIES L SERIESJ/S SERIES AM SERIES AM-MIL 

Lightweight, subminiature, This compact hydraulic- Compact, lightweight, A low-cost, lightweight Heinemann Series AM-MIL 
multi-frequency circuit magnetic circuit protector moderately-priced circuit breaker available in single breakerS are specifically built 
breaker designed to with- provides the same quality, breaker for single or multi- or multi-pole configurations, and tested in accordance 
stand severe environmental precision and choice of time pole OEM applications. Also the Series AM features rear- with the requirements of 
extremes such as shock, delays found in larger Heine- available with snap-in mount- connection studs, a high MIL-C-55629. Fungus- and 
vibration and high humidity. mann magnetic circuit ing or rocker handles. Sealed level of moisture resistance, moisture-resistance is pro-
Housed in a corrosion- breaker. Over-the-center, mount models are also avail- and a current range up to vided by treating all ferrous 
resistant brass case, nickel non-teasable mechanism able, single pole only. Series l00A dc or 60A ac. Qualified parts with a special finish, 
plated. Meets MIL-C-39019, provides snap-action opera- J/S breakers are suitable for under MIL-C-55629 to SOA and by using special springs 
is explosion- and fungus- tion that prolongs contact domestic or world-market dc and ac. and inherently fungus-
reSistant, operates in any life by reducing arcing. applications. Models also resistant phenolic cases, 
position. Silver contacts pro- Handles available in seven available for marine covers and handles. 
vide good conductivity with different colors for decorative applications. 
low power loss. or circuit-identification 

purposes. 

Military programs and OEM (power supplies, OEM (power supplies, OEM (data-processing equip- OEM (data processing equip-
commercial products, power medical-electronic equip' medical-electronic equip- ment, mobile applications, ment, mobile applications, 
supplies, mining and medi- ment, control systems, office ment, control systems, office humid environments). military equipment subject to 
cal applications where and EDP equipment). and EDP equipment), control humid, tropical environments). 
hermetically-sealed circuit panels, marine equipment, 
protection is required. field instrumentation. 

1 and 2 1 and 2 1 to 4 1 to 4 1 to 3 

0.050-20A 0.1 to 20A 0.02-50A 0.020-60A (ac) 0.020-50A (ac and dc) 
0.020-100A (dc) 

240 Vac, 60 or 400 Hz; 250 Vac (7.5A max.) 250 Vac (30A max.) 250 V, 50/60 or 400 Hz 240 V 50/60 Hz 
50 Vdc 125 Vac (15A max.) 65 Vdc (50A max.) 277 V, 50/60 Hz, l'phase 240 V 400 Hz 

32 Vdc (20A max.) 80 Vdc (15A max.) 480 V, 50/60 Hz, 50Vdc 
3-phase "V" 

65 Vdc 
AC/DC 

1000A @ 240 V, 60 Hz 1000A l000A l000A 2000A @ 50 Vdc and 
or 400 Hz and 50 Vdc 5000A with backup fusing 5000A with backup fusing 5000A with backup fusing 120 Vac 60 Hz 

per UL Std 1077 1500A @ 120 Vac, 400 Hz 
testing procedures l000A @ 240 Vac, 

60 and 400 Hz 

Not UL/GSA recognized UL recognized (Std 1077) UL recognized (Std 1077) UL recognized Not required for QPL items 
or listed. Available as MIL- CSA certHied GSA certified CSA certified 
C-39019 QPL item. SEV approved SEV approved 

lEG approved IEC approved 
Designed to meet VDE VDE approved 

When your reputation's on the line 

HEiNEMANN$~~~'l~l~ 
P.O. Box 6800, Lawrenceville, NJ 08648-0800 USA • (609) 882-4800 • EasyLink 62886238 • FAX (609) 882-2183 
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HEiNEMANN@ Circuit Breakers 
First in Features, First in Quality 

SERIESAM/S 

Series AM/S "world class" 
circuit breakers meet 
International Standard IEC 
380 and German Standard 
VDE 0730. The 8-mm 
spacing requirement and 
dielectric-withstand specifi
cation are incorporated into 
the standard AM breaker 
housing without changes in 
size, thereby eliminating 
mounting procedure modi
fications or the need for 
adapter plates. 

OEM (data processing equip
ment, mobile applications, 
humid environments). 

1 to 4 

0.020-60A (ac) 
0.020-100A (dc) 

250 V 50/60 Hz or 400 Hz 
277 V 50/60 Hz 1-phase 

65 Vdc 
480 V 50/60 Hz 

3-phase "Y" 

l000A 
5000A with backup fUSing 

UL recognized (Std 1 077) 
CSA certified 
SEV approved 
IEC approved 
VDE approved 

SERIESCF 
E·FRAME 

Priced considerably lower 
than competitive E-frame 
breakers, the Series CF is 
the most compact and 
versatile circuit breaker 
available for equipment and 
branch-circuit protection. 
Single- and multi-pole 
models are stocked in a 
wide range of standard 
ratings for fast, off-the
shelf delivery. 

Panel boards, switchboards, 
branch circuits, EDP equip
ment, machine tools, 
environmental systems, 
single- and three-phase 
applications. 

1 to 6 

O.Ol-l00A (ac) 
1.0-100A (dc) 

240 V, 50/60 or 400 Hz 
480 V, 1- and 3-phase 

125 Vdc 
600 V, 3-phase 

125 Vdc 

10,000 @ 120 Vac 
7500A @ 120/240 Vac 

50/60 Hz; 240 Vae 50/60 Hz 
5000A @ 120/240 Vae 

400 Hz; 240 Vae 400 Hz 
125 Vde 

240 V, 50/60 Hz and 
125 Vde: UL listed 

Others: Recognized 
CSA eertffied 

SERIESGH 
EH·FRAME 

This rugged new EH-frame 
breaker offers all the 
advantages of a completely 
magnetic, three-pole breaker 
with 14,OOOA interrupting 
capacity for less than most 
thermal units. Compact, 
environmentally stable and 
to 1 OOA at 480 Vac and 
250 Vdc. 

Motor controls, air con
ditioning, electric heating, 
computer main frames, 
transportation, indoor or 
outdoor installations. 

1 to 3 

.5-100A (ac) 

.5-100A (dc) 

480 V, 50/60 Hz 
250 Vdc 

14,OOOA (ae) 
10,000A (de) 

UL listed (ae) 
(3-pole) 
480Vae 
15-100A 

4.50 _I 2.67 1-114.30 67.81 

o~ 
7.125 

J 

SERIESGJ 

Where space is at a premium 
and current capacity up to 
250A is called for, the Series 
GJ is the answer. Available 
in one-, two-, or three-pole 
models, tt is especially suit
able for panel boards, service 
entrances, and electric 
vehicles. 

Commercial, industrial, 
and residential service -
entrance or panel board 
applications; lighting, 
appliance, transformer, 
electric vehicles, EDP 
power supplies, heating, 
air conditioning, and 
electronic circuit protection. 

1 to 3 

l00-250A 

240 V, 50/60 Hz 
125/250 Vdc 

18,OOOA @ 240 V, 50/60 Hz 
10,000A @ 125/250 Vde 

14,OOOA @ 160 Vde 
25,OOOA @ 65 Vde 

240 V, 50/60 Hz and 
125/250 Vde: UL listed 

When your reputation's on the line 

HEiNEMANN·~~~~~ 

SERIESGJ1P 

GJ 1 P parrallel-pole breakers 
incorporate Precision Current 
Equalization (PCE) to auto
matically distribute current 
equally through the current
sensing elements. PCE there
by minimizes nuisance trip
ping which can occur with 
conventional parallel-pole 
breakers. An optional shunt 
permits metering of current. 
Since shunt output is only 
25 mv, light-gauge wiring 
can be used between shunt 
and meter. 

Telecommunications, trans
portation, air conditioning, 
other outdoor "heat-loaded" 
equipment. 

l00-700A (dc) 

160 Vdc 

10,OOOA @ 160 Vdc 
25,OOOA @ 65 Vdc 

160 Vde: UL listed 

P.O. Box 6800, Lawrenceville. NJ 08648·0800 USA. (609) 882·4800 • EasyLink 62886238 • FAX (609) 882·2183 
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WHY do 40, 000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 
• BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-In-Time Program. 

A 
ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

flI (213) 452·1229 W 
RELAYS SWITCHES TIMERS ~ Aleph International Aero ATC 

Allied Controls Alcc Agastat CIRCUIT 

~k, American-Zeitler American Switch Amperite BREAKERS 

CIRCUIT BREAKERS Aromat AMP Antex FUSES & 

~ 1 ,~ AT&T Aromat Crouzet FUSEHOLDERS 
. .0(1 II .-f Airpax 

Bosch Arrow Hart Eagle Signal 6 \". I .\ Aromat 
Heinemann C,P. Clare Carling switch Guardian 

~ " ~ Co to Cherry Electric Industrial Timer '-' .. :/ Polter & BrumfiE'ld 
Crydom Corotrols C&K Magnecraft .. EAC EECO Master Electronics 

~ 
CONNECTORS & 

Elec-Trol Electro-Mech Midtex 
Fujitsu Electronic Compo Group National Controls KNOBS 

SOCKETS Gordos Grayhill Omron 
AMP Grayhill Landis& Gyr Polter & Brumfield 

~ 
Amphenol Guardian Linemaster SSAC 

~ Aromat Hi·G Master Specialties Struthers-Dunn RELAYS 
Curtis Idee McGill Syracuse Electronics 
Custom Connector ITT Microswitch 
Idee Line Electric Omron 
Lumberg Magnecraft Oslo TERMINAL BLOCKS 

LAMPS & LEDS 

Master Electronics Master Electronics OTTO Beau 

~ Panduit MEC Saia Buchanan 
Polter & Brumfield Midtex Unimax Curtis 
Souriau Omron Electrovert 
Vernitron-Beau Polter & Brumfield Kulka ~ Welcon/Welis RBM INDUCTORS Magnum 'W Schrack Jeffers Marco 

Siemens RDI 
COUNTERS Sigma Underwriters Safety SWITCHES 

Engler Stantel PHOTOELECTRIC Vernitron-Beau 
Hecon Struthers-Dunn 

Aromat Weidmuller 

" 
IVO Telemecanique 

Dolan-Jenner 
Kessler-Ellis Theta-J Omron TRANSFORMERS 

SOLID STATE Master Electronics Triridge Photoswitchl AB Dormeyer 
RELAYS Omron Skan-A-Matic Microtran RELAYS 

Redington FUSES Sola y Red Lion Bussmann Stancor ,~. 
Sodeco/Maxmar Litlelfuse Thordarson 
Stemco Underwriters Safety 

PROXIMITY 
Triad ~ Veeder-Root Agastat 
U.T,C, Electro 

KNOBS Omron INDICATOR LIGHTS 

DIODES Cosmo/Kurz-Kasch WIRE, WIRING 
General Instr. 

Ffaytheon/Panel Products DEVICES & HWR. -. POTS & RESISTORS Alpha :i;~)~ 
INDICATORS, Cla.rostat Belden ~ ,.' 

LAMPS& LED Ohmite Buchanan ~.J 
FANS 101 Electrovert SOLENOIDS Aromat lEE Havey Hubbell TEMPERATURE U.S, Toyo CONTROLS JKL Iboco 

Leecraft SOLENOID H.H. Smith 
Lumex Dormeyer Madar 

FILTERS Stanley Guardian Panduit 
Curtis Sylvania Line Electric Pomona 

For manufacturers' sales offices, see yellow pages EEM1989 
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Special features The Lightning 
Arrester 

• High reliability and maintenance-free 
• Fast surge voltage response speed 
• Small static capacitance. 
• Compact and light weight. Available in various modelsltypes. 
• Long life and inexpensive. 

Electronic Characteristics 
Voltage Limit (V) 

Max. Line Between the line Current limit 
Types Voltage Limit (V) and the ground. Between the lines Current Limit (KA) resistances 

'" CZ-12D 
S 

100/2Wx1 pc w DC.1S 108 16.S .... 
> CZ3-12D 100l2Wx2 pcs l-
e..'> CZ-24D 100/2Wx1 pc Q 

DC.28 108 36.3 S 
CZ3-24D 1 OO/2W x 2 pes 
CZ-48D 

DC.S4 108 74.8 S 
100/2Wx1 pc 

CZ3-48D 100/2Wx2 pcs 

Max. Voltage Limit (V). 
Types Max. Line Voltage Between the line and Maximum *2 *3 

'" the ground *1 Current Limit (KA) Isolation Resistance (MO) ... .... CZ-100 > AC.110 SOO 1.2S more than 100 l-
e..'> CZ3·100 < 

CZ·200 
AC.220 700 1.2S more than 100 

CZ3·200 

Ceramic Tube (REA equivalent or better) 

(3) DC DC Dynamic 
Items Discharge Impulse Max. AC Current Dimensions 

Starting Time Discharge Max. Impulse Discharge Impulse Cut-off Insulation Stray 
Series Starting Time Current Current Discharge Life Characteristic Resistance Capacitance 

'" CD 10/1000~s A B C D ::!. 
CD Test Average mm mm mm mm .. 

conditions Life Voltage Vs Resistance 1KHz- Tube Tube Lead Terminal 
Product SOOVIs SKV/~s 8/20~s Applied frequency 10/1000~s, value after 1MHz ~iamete length length length 
Name Average Upper Peak 9 Cycle at peak Peak Value one minute MAX MIN 

range value Value at SOHz SOOA applied SOOA applied MIN MAX 

CM-90(L) 90V+20% 1000V SOV 

CM-14S(L) 14SV±20% 1000V 70V 1.SPF 6.8 
CM-230(L) 230V+1S% 1000V 140V 

-
C CM-3S0(L) 3S0V±1S% 1100V 10KA 90A 600 1S0V 1O'MO 8 20 ... 

M CM-470(L) 470V±1S% lS00V times 1S0V 7.3 
-

CM-600(L) 600V+1S% 1800V 1S0V 1.0PF 

CM-800(L) 800V+1S% 2000V 150V 7.8 

C CL3-230(L) 230V + 20% 1000V 100V 

L CL3-350(L) 350V±20% 1000V 10KA 65A 400 1S0V 1()4MO 1.5PF 8.6 8.9 20 4 

3 CL3-500(L) 500V±20% 1500V times 150V 

C CM3-90(L) 90V±20% 1000V 50V 

M CM3-230(L) 230V±15% 1000V 10KA 90A 600 150V 1()4MO 1.5PF 8 11.9 18 ... 

3 CM3-400(L) 400V+1S% 1200V times 150V 

K -Tronics a division of K.T. Electronics. 

K-7i"onics: 341 Cobalt Way, Suite 206, Sunnyvale CA 94086 Phone 800888-3526; FAX 408732-5049 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1375 
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Littelfuse® 
SUBMINIATURE SURFACE MOUNT NANOFUSETM 

PICO II'M SUBMINIATURE FUSES 
• World's smallest axial lead fuse for use in micro elec· 

tronic circuits including computer and aerospace 
applications. 

• Available on tape and reel. 
• Low resistance values. 
• Hi·speed action. 
• Epoxy coated body for protection against environmen· 

tal conditions. 
• Withstand axial pull of 7 Ibs. 
• Available with or without color·coding per I.E.C. 

standards. 
• Interrupting rating of 300A D,C, and SOA A,C, at rated 

voltage. 

ENVIRONMENTAL CHARACTERISTICS 
• Operating ambient temperature range: 

- 55'C to 125'C 
• Current carrying capacity: 

- 55'C = 110% of rating 
25'C = 100% of rating 
125'C = 80% of rating 

• Withstand vibrations of 10-55 Hz per method 201 of 
MIL·STD·202 and vibrations of 55·2000 Hz at 10 G's 
per method 204 test condition C of MIL·STD·202, 

• Withstand shock of 100 G's for 6 milliseconds per 
method 213 test condition I of MIL·STD·202, 

Opening Time: 100%, 4 hrs, min,; 200%, 1 sec, max, 
(1116-7A) 3 sec, max, (lOA) 10 sec, max, (l2·15A), 
U.L. Recognized and 
Certified by C.S.A. through 15 amperes. 

CIRCUIT PROTECTION DEVICES 

• Design compatibility for surface mount applications. 
• Re~uced subminiature size for compact board layouts. 
• Supplied on 12mm tape and reel for use with automat· 

ic placement equipment per EIA Standard 481. 
• Designed to meet a wide variety of electrical and en· 

vironmental MIL specifications for more demanding 
applications. 

Opening Time: 100%, 4 hrs. min. 200%, I sec. max. 
(11l6-5A), 5 sec. max. (7-lOA), 20 sec. max. (12-15). 
Interruptin~ Rating: 300A D.C. and SOA A.C. at rated 
voltage. 
Approvals: U.L. Recognized and Certified by C.S.A. 

251 Series - Axial Leads 

252 Series - Radial Leads 

1

_400ll-j 
~ _1:;;;,.2811 -~ I 

.095"~! 
~~~~ 

~ ~1" Min. 

Note: Leads are solder-coated copper, ,025" diameter 
for Ji',-10A, .03?" diameter for 12-15A. 

Catalog 
Number 

Ampere 
Rating 

R271.062 1/16 

R271.125 1/8 
R271.250 1/4 

R271.375 3/8 
R271.500 112 

R271.750 3/4 
R271001 1 

R27101.5 1·112 
fl271002 2 

R27102.5 2·1/2 
R271003 3 

R27103.5 3-1/2 
R271004 4 
R271005 5 

R271007 7 

R271010 10 

R271012 12 

R271015 15 

L.F. Number 
Axial Leads Radial Leads 

251.062 252.062 
251.125 252.125 
251.250 252.250 
251.375 252.375 
251.500 252.500 
251.750 252.750 
251001 252001 
25101.5 25281.5 
251002 252 02 
25102.5 25202.5 
251003 252003 
25103.5 25203.5 
251004 252004 
251005 252005 
251007 252007 
251010 252010 
251012 252012 
251015 252015 

Voltage 
Rating 

12~V 

125V 
125V 

125V 
125V 

60V 
60V 
60V 
60V 

60V 
60V 

60V 
60V 

32V 

32V 

32V 

32V 

32V 

Amp 
Rating 

Voltage 
Rating 

1/16 125 
1/8 125 
1/4 125 
3/8 125 
1/2 125 
3/4 125 
1 125 

1-1/2 125 
2 125 

2-1/2 125 
3 125 

3-1/2 125 
4 125 
5 125 
7 125 
10 125 
12 32 
15 32 

Note: To order color-coded Pica 11'-: fuses, contact factory 

_. 't::ltecllve November 11,1989, 
LlTTELFUSE, Inc. • Dept. EM, 800 E. Northwest HIghway. Des Plaines, IL 60016 • (312) 824-0400*. the area code is 708 

8·1376 For manufacturers' sales offices, see yellow pages EEM1989 
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Littelfuse® CIRCUIT PROTECTION DEVICES 
3AG FUSES (32V) %" x1%" 

Fast-acting fuses for use in cars, radios, amplifiers, etc, 

3AG FUSES (250Y) %" x1%" 

Fast-acting fuses for general circuit protection, 

3AG AXIAL LEAD FUSES 
"""';~,',",:,''''i,:''' 
"-~"~~.,-J'- .-, 

Same as above but with Axial leads for direct wiring into 
chassis, Leads are 1-1/2" long, copper wire, 

For 20 ampere rating, use 307020, 
Opening Time: 110%, 4 hour min,; 135%, 1 hour max,; 
200%, 10 sec, max, (4-30A), 20 sec, max, (35A) 
U.L. Listed under U.L. STD 275 through 30 amps. 
CSA Certified through 30 amps. 

Opening Time: 110%, 4 hour min,; 135%, 1 hour max.; 
200%, 5 sec, max, 
U.L. Listed and Certified by CSA 

3AG SLO BLO® FUSES (250Y or less) %" x1%" 

Designed to withstand momentary high-current 
surges but still blow qUickly on shorts, Provide 
protection for equipment with high reactive 
current surges or heavy starting currents such 
as solenoids, motors and lamp circuits. 

3AG SLO BLO® AXIAL LEAD FUSES 

Same as above but with Axial leads for direct wiring into 
chassis, Leads are 1-112" long, copper wire, 

Opening Time: 100%, 4 hour min.; 135%, 1 hour max" 
200%, 5 sec, min, 
U.L. Listed and certified by CSA through 7 amps. 
U.L. Recognized from 8-30 amps. 
Patents: U,S, patents 4,409,729 and 4,445,106, 

3AB CERAMIC SLO BLO® FUSES (250Y or less) %" x 1%" 

Similar to 313(000) series above, but have higher inter
rupting rating, 

Opening Time: 110%, 4 hour min,; l35%, 1 hour max,; 
200%, 5 sec, min,; 30 sec, max, 
U.L. Listed 1/100 - 10 amps, 
U.L. Recognized 12-30 amps, 
CSA Certified 114-10 amps, 
Patents: U.S, Patents 4,409,729 and 4,445,106, 

3AB CERAMIC BODY FAST·ACTING FUSES (250V or less) 1/4" x 11/4" 

Ceramic body and arc-quenching filler in higher am
perages provide high interrupting rating, 

Opening Time: 1/S-30 amps: 110%, 4 hrs, min,; 
l35%, 1 hr, max,; 1/S·12 amps: 200%, 15 sec, max,; 
15·30 amps: 200%, 30 sec, max, 
U.L. Listed through 15 amps. 
Certified by CSA through 15 amps. U.L. Recognized 
20·30 A. 

3AB CERAMIC BODY RECTIFIER FUSES (250Y or less) %" x1%" 

Opening Time: 1·30 amps: 100%, 4 hour min,; 1-10 
amps: 250%, ,2 sec. max, (pre-arcing); 12-30 amps: 
250%, 1 sec, max, (pre-arcing), 

L.F. Amp L.F. Amp L.F. Amp 
No. RIg. No. RIg. No. RIg. 

311004 4 31107.5 7-1/2 311015 15 
311005 5 311008 8 311025 25 
311006 6 311010 10 311030 30 
311007 311012 12 311035 35 

L.F. Amp L.F. Amp L.F, Amp 
No. Rtg. No. Rtg. No, Rtg. 

312.010 11100 312,300 3/10 312002 2 
312.031 1132 312,375 3/8 3122.25 2-114 
312,062 1116 312,500 112 31202.5 2-112 
312.100 1110 312,600 6/10 312003 3 
312,125 118 312,750 3/4 312004 
312,150 15/100 312001 1 312005 
312.175 .175 3121.25 1-1/4 312006 6 
312,187 3/16 31201,5 1-112 312007 7 
312_200 2/10 31201,6 1-6/10 312008 8 
312,250 114 3121,75 1-3/4 312010 10 

Note: To order fuses with axial leads, 
change 312 series number to 318. 

L.F. Amp L.F. Amp L.F. Amp 
No. RIg. No. RIg. No. RIg. 

313.010 11100 313.700 7/10 313005 5 
313.031 1/32 313_750 3/4 3136.25 6-1/4 
313.040 4/100 313.800 8/10 313007 7 
313.062 1116 313001 1 313008 8* 
313.100 1/10 31301.2 1-2/10 313010 10* 
313.125 118 3131.25 1-1/4 313012 12* 
313.150 15/100 31301.5 1-1/2 313015 15* 
313.175 ,175 31301.6 1-6/10 313020 20' 
313.187 3/16 31301.8 1-8/10 313025 25* 
313.200 2/10 313002 2 313030 30' 
313.250 1/4 3132.25 2-1/4 
313.300 3/10 31302.5 2-112 
313.375 3/8 31302.8 2-8/10 
313.400 4/10 313003 3 
313.500 1/2 31303.2 3-2/10 
313.600 6/10 313004 4 

'32 volt. Note: For axial leads, change 313 to 315. 

l.F. Amp L.F. Amp L.F. Amp 
No. Rig. No. Rig. No. RIg. 

326.010 1/100 326.600 6/10 326004 4 
326.031 1/32 326.700 7/10 326005 5 
326.062 1116 326.750 3/4 3266.25 6-1/4 
326.100 1/10 326.800 8/10 326007 7 
326.125 1/8 326001 1 326008 8 
326.150 15/100 32601.2 1-2/10 326010 10 
326.175 .175 3261.25 1·114 326012 12 
326.187 3/16 32601.5 1-1/2 326015 15 
326.200 2/10 32601.6 1-6/10 326020 20 
326.250 1/4 326002 2 326025 25* 
326.300 3/10 32602.5 2-1/2 326030 30* 
326.375 3/8 32602.8 2-8/10 
326.400 4/10 326003 3 
326.500 1/2 32603.2 3-2/10 

* 125 Vall. 

L.F. Amp L.F. Amp L.F. Amp 
No. RIg. No. Rtg. No. RIg. 

314.125 1/8 314003 3 314012 12 
314.250 1/4 314004 4 314015 15 
314.375 3/8 314005 5 314020 20 
314.500 1/2 314006 6 314025 25* 
314.750 3/4 314007 7 314030 30' 
314001 1 314008 8 
314002 2 314010 10 

• 125 volt. 

L.F. Amp L.F. Amp L.F. Amp 
No. RIg. No. Rtg. No. Rtg. 

322001 1 322006 6 322012 12' 
3221.25 1-1/4 322007 7 322015 15* 
322002 2 322008 8 322020 20* 
322003 3 322009 9 322025 25' 
322004 4 322010 10 322030 30* 
322005 5 

Extremely fast-acting fuses for protection of 
silicon controlled rectifiers and similar solid 
state devices, U.L. Recognized. * 65V, All others 250V. 

LlTTElFUSE, Inc. • Dept. EM, 800 E. Northwest Highway. Des Plaines, IL 60016 • (312) 824.0400* • *~h~e~~~ae c~~~ i~176~89, 

EEM 1989 For manufacturers' sales offices, see yellow pages 8-1377 



4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) 4300 

Littelfuse® CIRCUIT PROTECTION DEVICES 
2AG SUBMINIATURE FUSES 

Size .I7l" dia. x .58". 

MICROFUSE SUBMINIATURE FUSES (125V) 

SUBMINIATURE FUSES (250V) 5 X 20mm 
DESIGNED TO IEC STANDARD 

FAST-ACTING HIGH-INTERRUPTING (250V) 
TYPE F 
Opening Time: .050-3.15 amp - 150%, 60 minutes 
min.; 210%, 30 minutes max.; 275%, .01·2 seconds; 
400%, .00lO.3 seconds; 1000%, .02 seconds max. 4·10 
amp - 150%, 60 minutes min.; 210%, 30 minutes max.; 
275%, .01·3 seconds; 400%, .003·0.3 seconds; 1000%, 
.02 seconds max. 

Cal. Amp. Cal. Amp. Cal. 
No. Rig. No. Rig. No. 

216.050 .050 216.315 .315 216002 
216.063 .063 216.400 .400 21602.5 
216.0S0 .080 216.500 .500 2163.15 
216.100 .100 216.630 .630 216004 
216.125 .125 216.S00 .800 216005 
216.160 .160 216001 1 21606.3 
216.200 .200 2161.25 1.25 216008 
216.250 .250 21601.6 1.6 216010 

SEMKO approved through 6.3 amps. 
U.L. Recognized. 

Amp. 
Rig. 
2 
2.5 
3.15 
4 
5 
6.3 
S* 

10* 

FAST ACTING TYPE 
Opening Time: 110%, 4 hrs. min.; 135%, 1 hr. max.; 
200%, 1 sec. max. 
Interrupting Rating: 1110·1 amp - 1O,000A (125V); 
35A (250V). 1.5·3.5 amp - 1O,000A (125V); 100A 
(250V). 4·lO amps - 10,000A (125V). 
Approvals: U.L. Listed and Certified by C.S.A. 
PATENTS: U.S. Patent 4,636,765 

SLO-BLO® TYPE 
Opening Time: 110%, 4 hrs. min.; 135%, 1 hr. max.; 
200%, 3 sec. min.l20 sec. max. 
Interrupting Rating: 114·1 amp - 1O,000A (125V); 
35A (250V). 1.5·3.5 amps - 1O,000A (125V); 100A 
(250V). 4·7 amps - 400A (125V). 
Approvals: U.L. Listed and Certified by C.S.A. thru 3.5 
amps. U.L. Recognized 4·7 amps. 
PATENTS: U.S. Patent 4.409,729 and 4,445,106. 

Designed for applications where space is a critical factor. 
Ideal for installation on printed circuit boards. Interrupt· 
ing rating - 125 volts at 10,000 amperes A.C. and D.C. 

Opening Time: 100%, 4 hour min.; 200%, 5 sec. max. 
(1/500·3/lOA). 2 sec. max. (4/1O·5A). 
Size: 114" dia. x ll/32" (fuse body). 
U.L. Recognized and Certified by C.S.A. 
Plug·in, transparent cap type listed. Use prefix 272 for 
plug·in, metal cap; prefix 279 for radial leaded, trans· 
parent cap; prefix 278 for radial leaded, metal cap. 
PATENTS: U.S. Patent 3,110,787. 

For original installations and replacements in foreign· 
made equipment, such as home and car radios, ampli· 
fiers, tape recorders, etc. and in other applications 
where space is a factor. Available in fast·acting, high 
interrupting; fast-acting; and slo·blo types. 

FAST-ACTING (250V) TYPE F 
Opening Time: .032-.100 amp - 150%, 60 minutes 
min.; 210%, 30 minutes max.; 275%, .01·5 seconds; 
400%, .00l.1 second; 1000%, .02 seconds max. 125-10 
amp - 150%, 60 minutes min.; 210% 30 minutes max.; 
275%, .05·2 seconds; 400%, .0]..3 seconds; 1000%, .02 
seconds max. 

Cal. Amp. Cal. Amp. Cat. Amp. 
No. Rig. No. Rtg. No. Rig. 

217.D32 .032 217.250 .250 217002 2 
217.040 .040 217.315 .315 21702.5 2.5 
217.050 .050 217.400 .400 2173.15 3.15 
217.063 .063 217.500 .500 217004 4 
217.0S0 .080 217.630 .630 217005 5 
217.100 .100 217.800 .800 21706.3 6.3 
217.125 .125 217001 1 217008 S* 
217.160 .160 21701.25 1.25 217010 10* 
217.200 .200 21701.6 1.6 

SEMKO approved through 6.3 amperes. BSI ap· 
proved from .050·6.3 amperes. 

* Standards for 5 x 20mm fuses do not include ratings above 6.3 amperes. 

Littelfuse Number 

Fast· Slo·Blo Ampere Voltage 
Acting Rating Rating 

225.100 - 1/10 250V 
225.125 - 118 250V 
225.250 229.250 114 250V 
225.375 229.375 3/8 250V 
225.500 229.500 112 250V 
- 229.600 6110 250V 
225.750 229.750 3/4 250V 
225001 229001 I 250V 
22501.5 22901.5 1·1/2 250V 
225002 229002 2 250V 
- 2292.25 2·114 250V 
22502.5 22902.5 2·112 250V 
225003 229003 3 250V 
22503.5 22903.5 H/2 250V 
225004 229004 4 125V 
225005 229005 5 125V 
225006 229006 6 125V 
225007 229007 7 125V 
225008 - 8 125V 
225010 - 10 125V 

Note: To order fast·acting fuses with aXial leads. 
change 225 to 224; to order Slo·Blo" fuses with 
axial leads, change 229 to 230. 

L.F. Amp L.F. Amp L.F. Amp 
No. Rig. No. Rtg. No. Rig. 

273.002 11500 273.125 1/8 273.750 3/4 
273.005 1/200 273.200 2/10 273.800 8/10 
273.010 1/100 273.250 1/4 273001 1 
273.015 1/64 273.300 3/10 27301.5 1·112 
273.031 1/32 273.400 4/10 273002 2 
273.050 1120 273.500 1/2 273003 3 
273.062 1/16 273.600 6/10 273004 4 
273.100 1/10 273.700 7/10 273005 5 

SLO-BLO® (250V) TYPE T 
Opening Time: .032·.100 amp - 150%, 60 minutes 
min.; 210%, 2 minutes max.; 275%, 0.2·10 seconds; 
400%, .04·3 seconds; 1000%, .0].3 seconds .• 125-10 
amp - 150%, 60 minutes min.; 210%, 2 minutes max.; 
275%, 0.6·10 seconds; 400%, .15·3 seconds; 1000%, 
.02·3 seconds. 

Calalog Ampere Calalog Ampere 
Number Rating Number Rating 
21S.032 .032 218.630 .630 
218.040 .040 218.800 .SOO 
218.050 .050 218001 1 
218.063 .063 2181.25 1.25 
218.080 .OSO 21801.6 1.6 
21S.100 .100 218002 2 
218.125 .125 21802.5 2.5 
218.160 .160 2183.15 3.15 
218.200 .200 218004 4 
218.250 .250 218005 5 
218.315 .315 21806.3 6.3 
218.400 .400 218008 S' 
218.500 .500 218010 10* 

SEMKO and BSI approved through 6.3 amperes. 
U.L. Recognized. 

IT .. * Effective November 11. 1989. 
LI ELFUSE, Inc. - Dept. EM, 800 E. Northwest Highway - Des Plaines, IL 60016 -(312) 824-0400* - the area code is 708 

8-1378 For manufacturers' sales offices, see yellow pages EEM 1989 



4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) 4300 

Littelfuse® CIRCUIT PROTECTION DEVICES 
BAG INSTRUMENT FUSES (250Y or less) W' x 1" 

BAG FAST·ACTING FUSES (250V or less) 1/4" X I" 

~!fj 

BLF FUSES (25DV/125V or less) 1~/' x l1fz" 

BLN FUSES (250Y or less) i 1~/' x l1fz" 
I 

FLA FUSES (12SV) 1~z" x 1Y2" 

FLM FUSES (250Y or less) %" x 1112" 

FLQ FUSES (SOOV) %" x ~V2" 

BLS FUSES (BODV or less) 13~/, x 1%" 

Very fast·acting fuses for protection of delicate 
equipment such as microammeters, galvanom· 
eters, voltmeters and other instruments. 

Opening Time: 100%, 4 hour min.; 200%, 5 sec. max. 

Fast'acting fuses designed to standard N.E.C. specs. 
Used when space limitations prevent use of 3AG fuses. 

Opening Time: 110%, 4 hour min.; 135%, 1 hour max; 
200%, 10 sec. max. 
U.L Listed through 6 amps. Certified by CSA 114·6 
amps. 

For low·cost, non·time delay use in control cir
cuits. 

Opening Time: 110%, 4 hrs. min.; 135%, 1 hr. max., 
200%, 30 sec. max. 
Interrupting Rating: 10,000 Amperes AG. 
U.L. Listed. 
Certified by CSA. 

For low'cost, non·time delay use in control circuits and 
military applications. 
Opening Time: 110%, 4 hrs. min.; 135%, 1 hr. max., 
200%, 30 sec. max. 
Interrupting Rating: 10,000 Amperes AG. 
U.L Listed. Certified by CSA. 

Indicating Fuse 

Time delay fuses for use in circuits with high in·rush 
currents. 
Opening Time: 110%, 4 hrs. min.; 135%, 1 hr. max. 
Interrupting Rating: 10,000 Amperes AC. 
U.L. Listed 11 10 . 15 amperes. 
C.S.A. Certified 11 10 . 10 amperes. 
12·30 ampere fuses have dual tube construction 
Note: Numerals indicate amperage ratings. 

Dual element, time delay fuses for use in circuits with 
high in·rush currents. 

Opening Time: 110%, 4 hrs. min.; 135%, 1 hr. max., 
200%, 12 sec. min. 
Interrupting Rating: 10,000 Amperes AG. 
U.L. Listed. 
C.S.A. Certified. 
PATENTS: U.S. Patents 4,409,729 and 4,445,106. 
Note: Numerals indicate amperage ratings. 

Time delay fuses for circuits with high in·rush currents. 

Opening Time: 110%,4 hrs. min.; 135%, 1 hr. max., 
200%, 12 sec. min. 
Interrupting Rating: 10,000 Amperes AG. 
U.L. Listed. C.S.A. Certified. 
PATENTS: U.S. Patents 4,409,729 and 4,445,106. 

Note: Numerals indicate amperage ratings. 

Fast clearing, space·saving fuses for street lighting, 
control and electronic circuits. 
Opening Time: 110%, 4 hrs. min., 135%, 1 hr. max. 
200%, 5 sec. max. (2/1O·5A), 10 sec. max. 16·lOA). 
Interrupting Rating: 10,000 amperes AC. 
U.L. Listed 1/2 . 5 amperes. 
C.S.A. Certified 112 . 5 amperes. 
PATENTS: U.S. Patents 4,563,809 and 4,656,453. 

L.E Amp L.F. Amp L.F. Amp 
No. Rig. No. Rig. No. Rig. 

361.002 1/500 361.125 118 361.750 314 
361.005 11200 361.187 3/16 361001 1 
361.010 11100 361.200 2/10 36101.5 1·112 
361.015 1164 361.250 114 361002 2 
361.031 1132 361.375 318 361003 3' 
361.062 1116 361.400 4110 361004 4' 
361.100 1110 361.500 112 361005 5' 

361.600 6110 

'125 volt. 

L,F Amp L.F. Amp L.F. Amp 
No. Rig. No. Rig. No. Rig. 

362.125 118 362002 2 362010 lOt 
362.250 114 36202.5 2·112' 362012 12t 
362.375 318 362003 3' 362015 15t 
362.500 112 362004 4' 362020 20t 
362.750 314 362005 5' 362025 25t 
362001 1 362006 6' 362030 30t 
36201.5 1·112 362007 7' 

362008 8t 
'125V. 132V. 

L.F. NO. l.F. No. l.F. No. l.F.No. 

BlF 1/2 BlF 3 BlF 7 BlF 15 
BlF 1 BlF 4 BlF 8 BlF 20" 
BlF 1·1/2 BlF 5 BlF 9 BlF 25" 
BlF 2 BlF 6 BlF 10 BLF 30' 
BlF 2·1/2 BlF 6-1/4 BlF 12 

Note: Numerals indicate amperage ratings. 

• 125V. All others 250V. 

l.F.No. l.F. No. l.F. No. l.F. No. 

BlN 1 BlN 5 BlN 10 BlN 20 
BlN 2 BlN 6 BlN 12 BlN 25 
BlN 3 BlN 8 BlN 15 BlN 30 
BlN 4 

Note: Numerals indicate amperage ratings. 

l.F. No. L.F. No. L.F. No. L.F. No. 

FLA 1110 FLA 1 FLA 2·8110 FLA 6·114 
FLA 151100 FLA 1·118 FLA 3 FLA 7 
FLA 2110 FLA 1·114 FLA 3·2110 FLA 8 
FLA 114 FLA 1·4/10 FLA 3·112 FLA 10 
FLA 3110 FLA 1-112 FLA 4 FLA 12 
FLA 4110 FLA 1·6110 FLA 4·112 FLA 15 
FLA 112 FLA 1·8110 FLA 5 FLA 20 
FLA 6/10 FLA 2 FLA 5·6110 FLA 25 
FLA 8110 FLA 2·114 FLA 6 FLA 30 

FLA 2·112 

l.F. No. l.F. No. l.F. No. l.F.No. 

FLM 1/10 FLM 1-1/8 FLM 3 FLM 8 
FlM 15/100 FLM 1-1/4 FLM 3-2/10 FLM9 
FLM 2/10 FLM 1·4/10 FLM 3-1/2 FLM 10 
FlM 1/4 FLM 1·1/2 FLM4 FLM 12 
FLM 3/10 FlM 1·6/10 FLM 4·1/2 FLM 15 
FlM 4/10 FlM 1·8/10 FlM5 FlM 20 
FLM 1/2 FlM2 FlM 5-6/10 FlM 25 
FlM 6/10 FlM 2-1/4 FlM 6 FlM 30 
FLM 8/10 FlM 2·1/2 FlM 6·1/4 
FLM 1 FLM 2·8/10 FLM 7 

l.F. No. l.F. No. l.F.No. l.F. No. 

FlQ 1/10 FlQ 8/10 FlQ 3-2/10 FlQ 9 
FlQ 1/8 FlQ 1 FlQ 3-1/2 FlQ 10 
FlQ 15/100 FlQ 1·1/8 FLQ4 FlQ 12 
FlQ 3/16 FlQ 1·1/4 FlQ 4·1/2 FlQ 14 
FLQ2/10 FlQl·l/2 FlQ 5 FLQ 15 
FlQ 1/4 FlQ 1·6/10 FlQ 5-6/10 FlQ 20 
FlQ3/10 FlQ2 FlQ 6 FlQ25 
FLQ4/10 FlQ 2-1/4 FLQ 6·1/4 FLQ 30 
FLQ 1/2 FlQ 2·1/2 FlQ 7 
FlQ 6/10 FlQ 3 FLQ8 

l.F.No. L.F. No. l.F.No. L.F. No. 

BlS 2/10 BlS 1 BlS 2 BlS 6 
BlS 4/10 8LS1·l/2 BlS 3 BlS 7 
BLS 1/2 BlS 1·6/10 BlS4 BlS 8 
BlS 3/4 BlS 1·8/10 BlS 5 BlS 10 
BlS 8/10 

Note: Numerals indicate amperage ratings. 

. * Effective ~ovember Ii, 1989, 
LlTTELFUSE, Inc. • Dept. EM, 800 E. Northwest Highway • Des Plaines, IL 60016 • (312) 824-0400*· the area code is 708 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1379 



4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) 4300 

Littelfuse® 
KLK FUSES (600 VAC) 13hz" X 11ft' 

Fast·acting, current limiting fuses for use in control elec· 
tronic and other circuits with high fault current capacity. 
DC version available. 

BLADE TYPE TERMINAL FUSES (32V) (ATO®) 

Low voltage plug·in fuses. Color coded for amperage 
identification. 

ALARM INDICATING FUSES (125 VAC, 60 VDC) 

SCREW TERMINAL FUSE BLOCKS 

Open type blocks available for 3AG and Midget (13/32" 
x 1·112'") fuse sizes from one to twelve poles. Bases are 
of grade X black laminate with 1132" insulator sheet 
cemented to underside. Screw terminal clips. 

2AG OMNI FUSE BLOCK 

3AG OMNI·BLOK® FUSE BLOCKS 

CIRCUIT PROTECTION DEVICES 
Opening Time: 110%, 4 hrs. min.; 135%, 1 hr. max. 
200%, 2 sec. max. (1/1O·4A) 15 sec. max. (5·12A) 2 
min. max. (15·30A). 
Interrupting Rating: 100,000 amperes AC. Capable 
of 200,000 amperes A.C. 
U.L. Listed 3110 . 30 amperes. 
C.S.A. Certified 3110 . 30 amperes. 
PATENTS: U.S. Patents 4,563,809 and 4,656,453 

Opening Time: 110%, 100 hours min.; 135%, 1800 
sec. max.; 200%, 5 sec. max. 350%, .02 sec. min. 
(1·2A), .08 sec. min. (3·30A) min. Size: .75" wide x 
.75" high x .207" deep. 
U.L. Listed 3 - 30 amps. 
PATENTS: Sixteen worldwide. U.S. Patent 3,909,767. 

Plug·in fuses for telecommunications and sim· 
ilar applications. Blown fuse indicating flag can 
also activate alarm circuit. Flag is color·coded 
by ampere rating. 

Opening Time: 100%, 10 minutes min.; 150%, 5 min· 
utes max. 
U.L. Recognized at 60 VDC, 125 VAC 

Mounting Hole: 3AG - .142"/.147" dia. with 
.295"/.302"by 82'CS. Midget - .171"/.176" dia. with 
.342"/.349" x 82'CS. 
Clip Material: 356 Series - Nickel Plated Spring 
Brass. 359 and 556 Series - Silver plated Beryllium 
Copper. 
Size: Width: 2·3/8" (3AG), 2·314" (Midget). See chart 
for length dimensions. 356 Series and 556 Series are 
Recognized under the Components Program of 
Underwriters Laboratories. 

ELECTRICAL SPECIFICATIONS: 
• 10 amps at 300 volts. 
• Minimum dielectric· 1,500 volts RMS 

MATERIALS: 
Clip Terminals: Solder or Quick·connect, tin'plated, 
spring brass. 
Base: Thermoplastic, glass reinforced. (Black standard) 
UL94VO flammability rated. 
Approvals: UL Recognized and Certified by CSA. 

Approvals: U.l, Recognized and Certified by CSA 
up to 300V and at current ratings shown below. 

Series 
354000 
354600 
354800 
354900 
354101·GY 

Current Raling 
U.L. CSA 
30A 30A 
20A 20A 
20A 20A 
30A 2SA 
ISA 15A 

L.F. No. L.F. No. L.F. No. L.F. No. 
KLK 1/10 KLK 3/4 KLK 4 KLK 10 
KLK 1/8 KLK 1 KLK 5 KLK 12 
KLK 2110 KLK 1·112 KLK 6 KLK 15 
KLK 1/4 KLK 2 KLK 7 KLK 20 
KLK 3/10 KLK 3 KLK 8 KLK 25 
KLK 1/2 KLK 3·1/2 KLK 9 KLK 30 

Note: Numerals Indicate amperage ratings. 

L.F. Amp L.F. Amp L.F. Amp 
No. Rtg. No. Rtg. No. Rtg. 

257001 257005 5 257020 20 
257002 25707.5 7.5 257025 25 
257003 3 257010 10 257030 30 
257004 4 257015 15 

l.F. Amp Color L.F. Amp Color 
No. Rtg. Code No. Rtg. Code 

401.180 18/100 Yellow 401002 2 Orange 
401.250 114 Violet 401003 3 BlUE: 
401.500 112 Red 401005 5 Green 
401.650 651100 Black 40107.5 7·112 Bla', 
401.750 314 Brown White 
401001 1 Gray 401010 10 Red 
4011.33 1·113 White White 
40101.5 1·112 Yellowl 

White 

No. of For 3AG Fuses For Midget Fuses 

Poles Length (InJ'PartNo. I-j:'!ngth-{In.) Part No. 
1 25/32 356001 27/32 556001 
2 1·11/16 356002 1·13/16 556002 
3 2·19/32 356003 2-25/32 556003 
4 3·112 356004 3·3/4 556004 
5 4·13/32 356005 4·23/32 556005 
6 5·5/16 356006 5·11/16 556006 
7 6·7/32 356007 6-21/32 556007 
8 7·1/8 356008 7·5/8 556008 
9 8·1/32 356009 8·19/32 556009 

10 8·15/16 356010 9·9/16 556010 
11 9·27/32 356011 10·17/32 556011 
12 10·3/4 356012 11·112 556012 

For 3AG block With Silver plated beryllium copper, 
change series number to 359. 

Catalog Number Overall 
Solder Type 0.110' a.c. Number Width 
Terminals Terminals of Poles (B) 

254001 254201 0.35" 
254002 254202 0.80" 
254003 254203 1.25" 
254004 254204 1.70" 
254005 254205 2.15" 
254006 254206 2.60" 
254007 254207 3.05" 
254008 254208 3.50" 

Specifications: 354 (oOOl Series (Solder type 
terminals); 30 amps, 300V. 354 (600) Series 
(Ko" a.c. terminals): 20 amps,300V. 354 (800) 
Series ('!.t" a.c. terminals): 20 amps, 300V. 354 
(900) Series (1,4" a.c. terminals): 30 amps, 300V. 
354101·GY (PC Board): 15A, 300V. 

~r 

~~ 354000 SERIES 354800, 354900 SERIES 

Materials: Clip/terminal; High tensile spring 
brass, electro·tin plated. Base; Grey Polyester, 
glass reinforced. UL·94VO flammability rating. 
Special Options: Standard color is gray. Contact 
factory for special colors. Single pole units can 
be supplied with anti·rotation boss. Contact 
factory. 

SOLDER TERMINALS 'I." G.C. TERMINALS 

Patented. 

Calalo Number 
NEMA STYLE NEMA STYLE No. Dimen· 

Solder Type 3/16" Q.C. 1/4" Q.C. 1/4" Q.C. of sion 
Terminals Terminals Terminals Terminals Poles "8" 

354600 SERIES 
~." Q.C. TEMINALS 

354101·GY 
P.C. BOARD TERMINALS 

354001·GY 354601·GY 354801·GY 354901·GY 1 .SO" 
354002·GY 354602·GY. 354802·GY 354902·GY 2 1.12" 

For 3AG fuses. New, low profile fuse 
blocks with "break:away" pole 
feature. 

354003·GY 354603·GY 354803·GY 354903·GY 3 1.75" 
354004·GY 354604·GY 354804·GY 354904·GY 4 2.38" 
354005·GY 354605·GY 354805·GY 354905·GY S 3.00" 
354006·GY 354606·GY 354806·GY 354906·GY 6 3.63" 
354007·GY 354607·GY 354807·GY 354907·GY 7 4.2S" 
354008·GY 354608·GY 3541108·GY 354908·GY 8 4.88" 
354009·GY 354609·GY 354809·GY 354909·GY 9 5.S0" 
354010·GY 354610·GY 354810·GY 354910·GY 10 6.13" 
354011·GY 354611·GY 354811·GY 354911·GY 11 6.7S" 

FOR INFORMATION ON OTHER STYLES OF FUSE BLOCKS, CONTACT FACTORY. 354012-GY 354612·GY 354812·GY 354912-GY 12 7.38" 

. 'Effective November 11,1989, 
LlTTELFUSE, Inc. • Dept. EM, 800 E. Northwest Highway • Des Plaines, IL 60016 • (312) 824-0400*· the..,re. code IS 708 

8·1380 For manufacturers' sales offices, see yellow pages EEM1989 



4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) 4300 

Littelfuse® 
P.C. BOARD FUSE CLIPS 
FOR 1/4" DIAMETER FUSES 

$ , ::~' 

P.C. BOARD FUSE CLIPS 
BOWED TAB TYPE FOR 1/4" DIAMETER FUSES 

~ .. ~ 
~ 

P.C. BOARD FUSE CLIPS 
LOW PROFILE TYPE FOR 1/4" DIAMETER FUSES 

P.C. BOARD FUSE CLIPS 
FOR Smm DIAMETER FUSES 

P.C. BOARD FUSE CLIPS 
FOR 2AG OR Smm DIAMETER FUSES 

RIVET MOUNT FUSE CLIPS 

EAR TYPE EARLESS TYPE LUG TYPE 

CIRCUIT PROTECTION DEVICES 
~ 

'~~ 

132"OIA. 
HOLE 

Be Cu' 

121001 , 

125001 
127001 
129001 
121002 

/[j1 

Spring Brasst 

101001 
105001 
107001 
109001 
101002 

,." 

~3i~ 

T 

Style Fuse Ola. 

1/4" 

Ear '13/32" 
9/16" 
13/16" 

Earless 1/4" 
• SIlver Plated. t NIckel 'Plated . * Tin 'Plated. 

Cat. No. Clip Material Finish Style 

102071 Spring Brass Tin Plated Ear 
102074 Spring Brass Tin Plated Earless 
102076 Spring Brass Hot Tin Ear 
122083 Beryllium Copper Silver Plated Ear 
122088 Beryllium Copper Tin Plated Ear 
122087 Beryllium Copper Silver Plated Earless 
122093 Beryllium Copper Tin Plated Earless 

Note: Spring brass clips are suitable for current 
levels up to 15 amperes; beryllium copper clips UP 
to 30 amps. 

Cat No. Clip Material Finish Style 

102078 Spring Brass Tin Plated Earless 
102079 Spring Brass Tin Plated Ear 
102082 Spring Brass Hot Tin Ear 

Note: Spring brass clips are suitable for current 
levels up to 15 amperes. 

Cat. No. Clip Material Finish Style 

122090 Beryllium Copper Silver Plated Ear 
102080 Spring Brass Tin Plated Ear 

Note: Spring brass clips are suitable for current 
levels up to 15 amperes; beryllium copper clips up 
to 30 amperes. 

Cat. No. Clip Material I Finish Style 

100054 Spring Brass 1 Silver 'Plated Ear 
100056 Spring Brass Tin Plated Ear 

Nate: Spring brass clips are suitable for current 
levels up to 10 amperes. 

Cat No. Clip Material Finish Style 

111501 Spring Brass Tin Plated Ear 
111505 Beryllium Copper Tin Plated Surface Mnt. 

111506 Beryllium Copper Tin Plated Ear 

Note: Suitable for current levels up to 10' amperes. 

Note: Metric dimensions are shown. Inch imensions 
are in parentheses. 

Be Cu· Spring Brasst Style Fuse Oia. 

125002 105002 13/32" 
127002 107002 Earless 9/16" 
129002 109002 13/16" 

121004 101003* Lug-45' 114" 

- 102064* Lug·Straight 114" 

FLIP TOP SHOCK·SAFE PANEL MOUNT FUSE HOLDER #346877 FOR 3AG. (#286377 FOR 2AG, #286677 FOR 5x20mm) 

FUSE CARRIER 
HOLDS SPARE FUSE 

SPECIFICATIONS: 
Electrical Rating: See Approvals, 
Insulation Resistance: 10,000 megohm minimum at 
500 VDC. 

Vibration: 10-55·10 Hz at .06 double amplitude 
(Method 201, MIL·STD·202). 

Contact Resistance: Less than .01 ohm. 
Dielectric Strength: 1,500 volts minimum. 
Mounting: Snap·in mounting. No hardware required. 
Panel thickness = .032"/.125". 
Molded Parts: Thermoplastic, 94VO black standard 

PATENTS: U.s. Patent 4,543,557. 

Shock-Safe design eliminates any possibility of (other colors available as special). 
electrical shock, per IEC Standards 257 and 65. Fuse Carrier: Springloaded. Unlocks with a press of the • '""mm,,'" M"""""9 "" .. 

Fuse carrier holds spare fuse for fast, easy finger. Locks into place to prevent accidental circuit in· , .. [ 
fuse replacement and convenient servicing. terruption. Permanently attached to fuseholder body to ,"" 
low profile design complements modern panels. prevent loss. Extracts fuse from live terminals. i 

APPROVALS: Recognized under the Components Terminals: Copper alloy, tin plate. Accept .250" x ~I"----;::;-:-;;;;:-----:;j~ 
Program of Underwriters laboratories and Cer· .032" quick·connect or solder, .072" dia. hole. Note: Dimensions differ for 2AG 
tified by CSA. Ambient Temperature: -40'C to + 85°C. and 5x20 styles. 

lITTELFUSE, Inc. • Dept. EM, 800 E. Northwest Highway. Des Plaines, IL 60016. (312) 824·0400* • *i~~e~~~: c~~~' i;17~~89, 
EEM 1989 For manufacturers' sales offices, see yellow pages 8·1381 



4300 PROTECTIVE COMPONENTS (FUSES. CIRCUIT BREAKERS) 4300 

Littelfuse® CIRCUIT PROTECTION DEVICES 
SHOCK·SAFE FUSEHOLDERS FOR 3AG OR 5 x 20mm FUSES 

~ .....•.•. , ..... m; ... , .•.... , ... .•.... <"' ,." 
FRONT PANEL. LOW PROFILE FRONT PANEL. HIGH PROFILE FRONT PANEL REAR PANEL 

• Designed to meet IEC (International Electro- KNOB 
technical Commission) specifications 65 and Finger grip or screwdriver slot types 
257. Spring loaded. bayonet style 

• Eliminate possibility of electrical shock. Fuse extractor 
• Bodies accept 1,4/1 x 11,4" or 5 x 20mm fuses Nickel plated copper alloy insert 

with use of appropriate knob. TERMINALS 
• U.l. Recognized. Certified by CSA (2DA. 30DY). Electro tin plated brass 

SEMKO approved (B.3A. 250 V)' VDE approved Accept solder or ~t female connector. See below. 
I1DA. 250V). MOUNTING 

SPECIFICATIONS Withstands 15 pound/inch mounting torque 
MOLDED PARTS Maximum panel thickness: ~t 
Body material: black glass-filled thermoplastic ELECTRICAL CHARACTERISTICS 
Knob material: grey or black glass·filled thermo. 300 volt rating 20 amperes max. 

plastic Insulation resistance: 10.000 megohm minimum 
Hex nut material: glass filled thermoplastic at 500 VDC 
LOW PROFILE BODY FINGER GRIP BODY 
(with screwdriver slot knob) (with finger grip knob) 

L.F. No. Bottom Terminal 

1/4" x 1·1/4" 5mm x 20mm Right 
Fuses Fuses Angle Straight 

345601 345621 X 
345611 345631 

Body and Nut only: #345601-010 (Rt. Angle) 
#345611·010 (Straight) 

Knob only: #345601·020 (11." x 11f.") 
#345621·020 (5 x 20mm) 

HIGH PROFILE BODY 
(with screwdriver slot knob) 

X 

L.F. No. Bottom Terminal 

1/4" x 1-1/4" 5mm x 20mm Right 
Fuses Fuses Angle Straight 

345602 345622 X 
345612 345632 

Body and Nut only: #345602·010 (RI. Angle) 
'#345612·010 (Straight) 

Knob only: #345601·020 (!f." x 11/.") 
#345621-020 (5 x 20mm) 

LOW PROFILE 

~03"'"'' =l 

X 

L.F. No. Bottom Terminal 

1/4" x 1·1/4" 5mm x 20mm Right 
Fuses Fuses Angle Straight 

345603 345623 X 
345613 345633 

Body and Nut only: ,#345603·010 (Rt. Angle) 
#345613·010 (Straight) 

Knob only: #345603·020 (1/." x 11f.") 
#345623·020 (5 x 20mm) 

REAR PANEL·FINGER GRIP 

X 

L.F. No. Bottom Terminal 

1/4" x 1·1/4" 5mm x 20mm Right 
Fuses Fuses Angle Straight 

345903 345923 X 
345913 345933 

Body and Nuts (2) only: #345903·010 (Rt. Angle) 
#345913·010 (Straight) 

Knob only: #345603·020 (1/." x 11/.") 
#345623·020 (5 x 20mm) 

X 

LOW PROFILE. QUICK MOUNT 

Contact Resistance: Less than .005 ohms 
average at currents up to 1 ampere. 

Dielectric strength: 4000 volts minimum 
ENVIRONMENTAL 
Ambient temperature: -40°C to + 85°C 
Vibration: 10-500 Hz •. 03" constant amplitude 

or 10 G's constant acceleration 
Patents: Pending 

LOW PROFlLE·FAST MOUNT 
L.F. No. Bottom Terminal 

1/4" x 1·1/4" 5mm x 20mm Right 
Fuses Fuses Angle 

345701 345721 X 
345711 345731 .. 

Body and RetaIRIRg Nut only: #345701·010 
(Rt. Angle) 
#345711·010 
(Straight) 

Knob only: #345601·020 (1/." x 11f.") 
#345621·020 (5 x 20mm) 

Straight 

X 

NOTE: Knobs are color·coded. On screwdriver slot 
type, knobs are grey for 114" x 1·114" fuses, black for 
5 x 20mm fuses. On finger grip type. the lettering on 
knobs for 114" x 1·1/4" fuses are filled with white 
paint. 

STRAIGHT 
"PUSH-ON!! TYPE SUGGESTED BOTTOM 
RETAINING NUT MOUNTING HOLE TERMINAL 

O .63":Wo~ 1-t?=t t llO'"'' r-
A 1 ~ ·""'1 -~ +~~..L 

.91" DIA.~ + T 

at Terminal Styles 

Dual Purpose 
(Standard) 

o~ .,t,;;1©J 
TL'''''-1 

HEMA 
(To order, add "Qt" 

to pari number.) 

i_,6S"DIA,J ~16't---"-- 1.5" -

REAR PANEL·FINGER GRIP" 1/WTCJ:~ .. "1 LOW PROFILE· FAST MOUNT 

== 1-.. -< / ·'1'· ~03'" ." .. 
~03~~~'~ PROFILE 

PLASTIC HEX NUT 
WITH FLANGE 

"g'J""~ ~ 1IlIlIllII4llo-lc==: 

1_ .65· 01' . ..1 1-.4,".j-- 1.2'" --J 
- ~ 

---I ~ ... I-- UI" =l I ""' II .16" _IU--~ 
_.55"DIA,J "I 

1- .... "-1 
HEX 

P.C. BOARD SHOCK-SAFE FUSEHOLDERS FOR 3AG OR 5x20MM FUSES 

Similar to shock-safe fuseholders shown above 
but designed for p.c. board mounting. Shock
safe design per IEC Standards 257 and 65. Two 
different knob styles available for use with 
1,4" X 11,4" or 5 x 20mm fuses. 

SPECIFICATIONS: 
Electrical: Rating See APPROVALS. 
Insulation Resistance: 10.000 megohm minimum 

at 500 VDC. 
Contact Resistance: Less than .005 ohms 

average at a current of one ampere. 
Dielectric Strength: 4000 volts minimum. 

Mounting: Intended for soldering to printed 
circuit boards. 

Molded Parts: Body Material: Black glass-filled 
thermoplastic. Knob Material: Grey or black 
glass-filled thermoplastic. 

Knob: Screwdriver slot. fuse extractor type with 
nickel·plated copper alloy insert. Spring· 
loaded, bayonet style. 

Terminals: Brass. Tin·plated. 
Ambient Temperature: - 40°C to + 85°C. 

I' '.77' I 1-49'1 

If ~ 0 01 ~]: 
f-- 68'-i J ±20,l- ,II--r .040 __ I--

.24~ 

APPROVALS: Recognized under the 
Components Program of Underwriters Laboratories 
(16A.250V) 

Certified by eSA (15A, 250V). 
SEMKO approved (6.3A. 250V). VUE approved (10A.250V). 

L.F. No. 

1/4" x 1·1/4 FUSES 5mm x 20mm FUSES 
345101 345121 

Body only: #345101·010 
Knob only: #345101·020 (If." x 11/4") 

#345121·020 (5 x 20mm) 

Recommended Hole Pattern 

Cf3 242 

• 

. 602" .702" r .246" 

.056" 
o 0 0 DIA. 

NOTE: Knobs are color·coded, grey for 1/4" x 1-1/4"lfuses, black for 5 x 20mm fuses. 

'Effective Nov. 11, 1989, 
LlJTELFUSE. Inc. • Dept. EM, 800 E. Northwest Highway • Des Plaines, IL 60016 • (312) 824·0400*. the area code is 708 

8·1382 For manufacturers' sales offices. see yellow pages EEM 1989 



4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) 43QO 

Littelfuse® CIRCUIT PROTECTION DEVICES 
3AG FUSEHOLDERS WITH SOLDER TYPE, 'Kt OR %" QUlCK·CONNECT TERMINALS 

Extend only I" behind panel. UL Recognized 
and Certified by CSA. 

KNURLED 
KNOB 

FLUTED 
KNOB 

SPECIFICATIONS 
Electrical: Rated at 20 amperes for any voltage up to 
250V. Dielectric withstanding voltage exceeds 2400 
volts. 
Mounting: Withstands 15 poundl inch (1.69Nm) 
mounting torque. Maximum panel thickness 18" (4.8). 
Molded Parts: Black thermoplastic. 
Knob: Bayonet style with white lettering, 
Copper and Copper Alloy Terminals: Tin plated ex· 

1 k I' k I I d cept 1/ quic connect termina s are OIC e pate . 
Hardware: Standard fuseholders supplied with a neo· 
prene washer and a hex nut unassembled. Lock-
washer (L) and drip-proof seal (P) variations available 
by adding appropriate suffix letters (L, P or PL) to 
catalog number. 

lOW PROFilE FUSEHOlDERS 
348 (000) SERIES 

Snap into panel. Eliminate need for mounting 
hardware. Square cap design and choice of cap 
and bezel colors. 3/16" or 1/4" a.c. terminals. 
U.L. Recognized and Certified by CSA. 

SPECIFICATIONS 

Molded Parts: Body·Black Thermoplastic. Cap· High 
temperature thermoplastic. 
Terminals: One piece-brass·Electro·tin plated. 
Electrical Characteristics: Rated at 15 amps for any 
voltage to 250. Dielectric withstanding voltage be
tween terminals and terminals to ground at room tem
perature and 90% R.H. exceeds 1,500 volts, 
Patents: U.S. Patent 3,659,252. 

PANEL FUSEHOlDER FOR 
13/32" DIAMETER FUSES 

Recessed side terminal for additional shock-safe 
characteristics. U.L. Recognized and Certified by 
CSA 

Catalog Number Bottom Fuse Length 
Standard Watertight Terminal Range· 
571 027 571 027P Straight 15116" ·13/8" 
571 028 571 028P RI. Angle 
571 007 571007P Straight 113/32". 11h" 
571 008 571 008P RI. Angle 

*F"se djameter is 13hz" 

Right Angle Terminal 
SOLDER 

~,nr~--41 ~~ .63" 

r .78" i 1"~? .69" ~. _\ -.+J 

~~.085"X.12" - "- 1 
Hole .45"-'--

_ w' a.c. _, ~ 

~ i[1m ,"g.~9" 
, -! 032" --I .250" 
j .78" ~'--r- 1,,--ij' .6S"~ 

RIGHT ANGLE TERMINAL 
Fluted Knurled Type of 
Knob Knob Terminal 

342004 342022 Solder 
342028 342048 3)6" a.c. 
342828 342848 '14" Q,C. 

Mounting: .625" sq. hole in 1/32" through 
1/ 8" thick chassis panel. 

MOUNTING HOLE 

110'"DIA 

r(~:5l 

D 
r~---=-t4'-' 

nJi9Q[ ]-{==--_;,~ U ....,--P- J 

Mounting Hole: .625 P square 

r MAX 

~ 
T 

.054" DIA 

Standard Mounting 
(Flange in .ront o' panel) 

11(=0 ",,10 2H~~~~~~~ 
1 l 0/NOesC

",ws 

Straight Bottom Terminal 
SOLDER 

r-.70"+- 1.31" ~ .69" i-------I 

~1:tfk~'1101l$, !_ 
~~,,--+.085X.1211 ~ 

Hole .45" __ I _ 

K/' a.c. 

~ .020"', ~" 

~-1"G 

f.-.78"+---1"-+ dT ~.69"~ 
.30" 

%" a, .C. ~145" 
~- .032" 

- -L I 

I IT \ /1 
I-- 70"+- 1" -+ ~ 1-.69"-1 . .40" 

STRAIGHT BOTTOM TERMINAL 
Fluted Knurled Type of 
Knob Knob Terminal 

342014 342012 Solder 
342038 342058 J.<;'6" a.c. 
342838 342858 1/4" Q.C. 

HOW TO ORDER 
lOW PROFilE FUSEHOlDERS 
The six digit catalog number is a coded descrip
tion of the finished unit. To specify type reo 
quired, select appropriate code numbers from 
chart below. To order a cap assembly only for 
3AG fuses, use 348 series numbers and insert a 
"0" in the terminal style and bezel color loca
tions. To order a body assembly only, use 348 
series number and insert a "0" in the cap color 
location. 

SIX DIGIT CATALOG NUMBERS CONSIST OF 
Series No. Terminal Style 

~"=r 
6 3/16" Wide Terminals 
8 1/4" Wide Terminals 

Bezel Color Cap Color 

IT 
Red 1 
Green 2 
Yellow 3 

4 Blue 4 
5 White 5 
7 Black 7 
9 Grey 9 

For example: 348615 Is a holder with 'K." terminals, 
red bezel and white cap. 

SPECIFICATIONS 
Molded Parts: Black Thermoset. 
Knob: Screw type, with engraved markings: Unfilled 
characters (571007, 571007P, 571008, 571008P), 
light blue characters (571027, 571027P, 571028, 
571028P). 
Terminals: Brass, tin plated. Combination solderl 
1/4" quick-connect. Side terminal has .125" diameter 
hole. Bottom terminal has .156" x .124" elongated 
hole 
Mounting: Flange mounting either in front of or be· 
hind panel. Watertight version must be front panel 
mounted. Maximum panel thickness is .75". 
Electrical Characteristics: Rated at 30 amps for any 
voltage up to 600. Dielectric withstanding voltage 
greater than 2400V. 

, 
LlTTELFUSE, Inc. • Dept. EM, 800 E. Northwest Highway. Des Plaines, IL 60016 • (312) 824-0400* • 

Effect(ve Nov.l1. 1989, 
the area code is 708 

EEM 1989 For manufacturers' sales offices, see yellow pages 8-1383 



4300 PROTECTIVE COMPONENTS (FUSES. CIRCUIT BREAKERS) 4300 

Littelfuse® CIRCUIT PROTECTION DEVICES 
INTERNATIONAL SHOCK-SAFE FUSEHOLDER 

Low Profile 
Fingergrip 
Knob 

Interchangeable Knob Detail 

DIMENSIONAL DRAWINGS 

FEATURES: 

• Designed to eliminate the possibility of electrical shock, as defined in IEC 
standards 65 and 257. 

• Universal fuseholder body will accept 3AG, 5 x 20mm, and 2AG fuse sizes 
depending on knob selected. Permits inventory reduction of bodies and 
provides knob interchange versatility. 

• Available with two knob styles-screwdriver slot or fingergrip. Drip-proof 
option is available on screwdriver slot knob style. 

• Available in three terminal styles-dual-purpose for soldering or 3h6" quick 
connect; 3116" NEMA quick connect; and 1/4" NEMA/DIN quick connect. 

APPROVALS: 

3AG 5 x 20mm 2AG 
~., 

20A 250V lOA 250V lOA 250V 

eSA 20A 250V lOA 250V lOA 250V 

SEMKO 6.3A 250V 6.3A 250V -
VDE lOA 250V lOA 250V -

"Recognized under the Components Program of Underwriter Laboratories 

LOW PROFILE FINGERGRIP KNOB SUGGESTED MOUNTING HOLES 

ORDERING INFORMATION 

:~~:: 1 c + =1 f- :::~:: 
H---L 500" :JTL V :505" - ~ 

t 

EXAMPLE: 345 3 LS 7 L N (Complete Assembly with options. 

Series Number -;::=========~ T TTLT::T:::.:T=====:;--------i 
I 

I Fuse Size Body Type - Knob Type Terminals Options' 

~ LF 1 L 

I 2AG I l Low Profile Body I I 3/16" (Rt. Angle. I I Lockwasher 
.177" x .588" Black Fingergrip Knob Dual Purpose Solder/QC N 

3 RF 2 I Neoprene Washer 

I 3AG I I Rear Mount Body I l 3/16" (Straight) I P 
.250" x 1.250" Black Fingergrip Knob Dual Purpose Solder/QC I Drip-Proof "0" Ring"' 

5 [ R"",,;p Moo ] 3 

I 5 x 20mm I 2AG - Blue Letters I 3/16" (Rt. Angle) I .197" x .787" 3AG - White Letters NEMA QC • Options (L,N,P) can be ordered 
5 x 20mm - Red Letters 4 individually or in combination. 

I 3/16" (Straight) I HS NEMA QC •• Screwdriver slot knob only. 

I High Profile Body I 7 
Screwdriver Slot Knob I 1/4" (Rt. Angle) I LS NEMAIDIN QC 

I Low Profile Body I 8 
Screwdriver Slot Knob I 1/4" (Straight) I QS NEMA/DIN QC 

I Quick Mount Body I Screwdriver Slot Knob 

[ ""wd';'" "" K,ob J 2AG - Blue Knob 
3AG - Grey Knob 

5 x 20mm - Black Knob 

I 

I 

I 
I 

E " -Effective November II. 1989, 
L1TTELFUS • Inc. • Dept. EM, 800 E. Northwest Highway • Des Plaines. IL 60016 • (312) 824-0400*. the area code is 708 

8·1384 For manufacturers' sales offices, see yellow pages EEM 1989 



4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) 4300 

Littelfuse® CIRCUIT PROTECTION DEVICES 
2AG STANDARD PANEL MOUNT SHOCK-SAFE FUSEHOLDER 

245001 Solder/Q.C. Terminal 
245002 NEMA Q.C. Terminal 

• Shock-safe design eliminates possibility of electrical 
shock, per IEC standards 65 and 257 

• Additional hardware available by adding appropriate 
suffix to catalog number 

• Rated at 10 amperes at any voltage up to 300 volts 
• Popular screwdriver slot-knob style provides low profile 

which complements modern panels 
• Dielectric strength of 4,000 volts minimum 
• Temperature range of - 40°C to + 85°C 

MIDGET FUSE BLOCKS 

Space-saving, 600 volt, with side barriers for isolation. For 
use with 13132" x 1112" midget fuses which are used in the 
protection of control devices, lighting circuits, motors and 
computers. Available in 1, 2, and 3 pole ganged configura
tions. By sliding and locking blocks together, any number 
of poles can be achieved. 

APPROVALS: Recognized under the Components Program 
of Underwriters Laboratories and Certified by CSA. 

SPECIFICATIONS: 
Electrical: Screw terminal and box lug terminals rated for 
30 amperes. Q.C. terminals rated for 20 amperes. 
Dielectric Strength: 1200 volts minimum. 
Clip/Terminals: Tin-plated copper alloy. 
Box Lug: Copper. 
Base: Thermoplastic. UL 94VO flammability rating. 
Ambient Temperature: 105°C maximum. 

PATENTS: Patented. 

390" ~ :~~l -I 
~·LO 
MOUNTING HOLE 

• Body, knob, and hex nut are glass reinforced ther
moplastic with UL-94VO flammability rating 

• Solder type or NEMA quick-connect type terminals 
made of tin-plated brass 

• Recognized under the Components Program of Under
writers Laboratories and Certified by CSA 

• Withstands 10 lb.-in. mounting torque 

• Patented 

Catalog 
Number 

L60030M-1C 
L60030M-2C 
L60030M-3C 

LGOO30M-1SQ 
L60030M-2SQ 
L60030M-3SQ 

Screw 
with 

Pressure 
Plate 

(P) 

Reinforcing Spring 

Screw 
(S) 

Number 
of Poles 

1 
2 
3 

1 
2 
3 

Box 
Lug 
(C) 

Style 

Copper Box Lug 
Copper Box Lug 
Copper Box Lug 

Screw/Q.C. Terminal 
Screw/Q.C. Terminal 
Screw/Q.C. Terminal 

•• 'Effective November 11,1989, 
LlTTELFUSE, Inc .• Dept. EM, 800 E. Northwest Highway • Des Plaines, IL 60016 • (312) 824-0400*. the area code is 708 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1385 



430Q PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) 4300 

WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 
• BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-In-Time Program. 

g ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

" (213) 452·1229 QfJ 
RELAYS SWITCHES TIMERS ~ Aleph International Acro ATC 

Allied Controls Alco Agastat CIRCUIT 

~k. American-Zettler American Switch Amperite BREAKERS 

CIRCUIT BREAKERS Aromat AMP Antex FUSES & 

~ /1' )t FUSEHOLDERS 
. "1 I -f 

Airpax AT&T Aromat Crouzet 

,;'-. · I '1 Aromat Bosch Arrow Hart Eagle Signal • ~ ",.~ Heinemann C.P. Clare Carlingswitch Guardian 

- '</ Potter & Brumfi('ld Coto Cherry Electric I ndustrial Timer 
Crydom Controls C&K Magnecralt fit EAC EECO Master Electronics 

~ 
CONNECTORS & 

Elec-Trol Electro-Mech Midtex 
Fujitsu Electronic Compo Group National Controls KNOBS 

SOCKETS Gordos Grayhill Omron 
AMP Grayhill Landis & Gyr Potter & Brumfield 

~ 
Amphenol Guardian Linemaster SSAC 

~ Aromat Hi-G Master Specialties Struthers-Dunn 
Curtis Idec McGill Syracuse Electronics 
Custom Connector ITT Microswitch 
Idec Line Electric Omron 
Lumberg Magnecralt Oslo TERMINAL BLOCKS 

LAMPS & LEDS 

Master Electronics Master Electronics OTTO Beau 

~ Panduit MEC Saia Buchanan 
Polter & Brumfield Midtex Unimax Curtis 
Souriau Omron Electrovert 
Vernitron-Beau Potter & Brumfield Kulka ~ WelconlWelis RBM INDUCTORS Magnum .~~% Schrack Jeffers Marco 

Siemens RDI 
COUNTERS Sigma Underwriters Safety SWITCHES 

Engler Stantel PHOTOELECTRIC Vernitron-Beau 
Hecon Struthers-Dunn 

Aromat Weidmuller • IVO Telemecanique Dolan-Jenner 
Kessler-Ellis Theta-J Omron TRANSFORMERS 

SOLID STATE Master Electronics Triridge Photoswitchl AB Dormeyer 
RELAYS Omron Skan-A-Matic Microtran RELAYS 

Redington FUSES Sola 
~ Red Lion Bussmann Stancor ,~ SodecolMaxmar Litlelfuse PROXIMITY Thordarson 

~ Stemco Underwriters Safety Agastat Triad 
Veeder-Root 

Electro U.T.C. 

KNOBS Omron 

DIODES CosmolKurz-Kasch WIRE, WIRING 
General Instr. 

RaytheonlPanel Products DEVICES & HWR. 

Q1:\ POTS & RESISTORS Alpha 
INDICATORS, Clarostat Belden 111 ',f.' 

FANS LAMPS & LED Ohmile Buchanan .::. -_~,J 
101 Electrovert 

Aromat lEE Havey Hubbell TEMPERATURE U.S. Toyo CONtROLS JKL Iboco 
Leecralt SOLENOID H.H. Smith 
Lumex Dormeyer Modor GJJ FILTERS Stanley Guardian Panduit 

Curtis Sylvania Line Electric Pomona 
~ . 

8·1386 For manufacturers' sales offices, see yellow pages EEM1989 
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4300 

AC POWER LINE 
PROTECTOR 

SPA/SPB/SPC SERIES 

PROTECTS SENSITIVE EQUIPMENT FROM 
DAMAGING TRANSIENT OVERVOLTAGES! 

lightning and power line transients surge along AC 
power lines producing costly damage to computers, 
medical equipment and other sensitive electrical devices. 
Prevent these malfunctions and downtime with a reliable, 
maintenance-free SP Series AC power line protector. 

Operating in nanoseconds, the SP series will vigorously 
clamp lightning and transient overvoltages on the AC line 
to safe levels whenever the clamping threshold is 
exceeded. After each transient, the protector recovers 
automatically-without power interruption. The use of 
redundant protection elements virtually guarantees no 
"downtime." 

How to Choose the Proper Protector Size 
A surge of voltage running into a facility will dissipate by 

subdividing throughout the building's power distribution 
system. 

The capability of a surge suppressor is determined by its 
intended location. At the point of entry, the energy 
contained in a surge is at maximum. Fanning out on its 
journey through the system, it will offer less magnitude to 
each branch panel encountered. Finally, the least amount 
of damaging potential will be experienced by the local 
panels and outlets deep in the system. 

The SP Series is designed to make the selection of a 
model not only easy, but also provide the best choice of 
protection versus cost. 

Main Service Panel Protector-SPC Series 
SPB/SPC protects branch distribution and main 

service panels. 

To keep damaging overvoltages from entering the 
building, choose the heavy-duty SPC series. These shunt 
connected protectors vigorously clamp high energy 
transients with a sophisticated combination of high speed 
and brute force MOV's. An SPC installed at the main 
service panel is your most cost-effective solution to 
protecting the facility's AC lines. 

Branch Panel Protector-SPB Series 
Installed in shunt at the branch distribution panel, the 

SPB series provides ideal protection for several rooms or 
an entire floor of a building. The SPB protectors, when 
located at the branch panel, also provide transverse 
protection (i.e., it prevents transients generated from one 
room being coupled through a common panel into another 
room). 

Local Service Panel Protector-SPA Series 
The SPA protectors install in shunt at the local panel or 

directly at the equipment. These compact units provide 
very substantial protection for one or more pieces of 
sophisticated equipment or a small computer room . SPA protects at the local service panel. 

...... ~ ..... Specialists in Circuit Protectors, Transients, Lightning & Surges. 

12 Burt Drive, Deer Park, NY 11729 
516-586-5125. FAX: 516-586-5120 

tLECTRONICS INC 

8-1388 For manufacturers' sales offices, see yellow pages 

2 year warranty 

Technical Assistance: 

800·851·1508 
EEM 1989 



4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) 4300 

AC POWER LINE 
PROTECTOR 

SPA/SPB/SPC SERIES (con't) 

SPA Features: 
-Close clamping 

Protector Placement Guide 

-Automatic reset 
-"Protection present" indicators 
-Easy installation 

SPB/C Adds: 
-Redundant protection 
-Troubleshooting LED's 
-Modular construction for on-site repair 

General Specifications: 
Response time 

SPA 
SPBIC 

Frequency 
Operating temperature 
Meets or exceeds 

SPA-Local Service Panel Protector 

RATED 
MODEL VOLTAGE (VAC) 

120S 120 
120T 120/240 
120Y 120/208 
220S 220 
220Y 220/380 
240Y 240/415 
277Y 277/480 
2400 240 
4800 480 

Building 
Ac 
Power 
Input 

5ns component response 
1 ns component response 
50160/400 Hz 
- 40 to + 85 degrees C 
IEEE 587 Cat. B 

Main 
Service 
Panel 

SPC 

ENERGY ABSORPTION' 
SERVICE Joules Total Per Leg 

1ph 1140 1140 
1ph 1140 570 
3ph wye 1140 380 
1ph 1680 1680 
3ph wye 1680 560 
3phwye 1680 560 
3phwye 1800 600 
3ph delta 1680 560 
3ph delta 3360 1120 

SPB-Branch Service Panel Protector 
RATED ENERGY ABSORPTION' 

MODEL VOLTAGE (VAC) SERVICE Joules Total Per Leg 
120S 120 1ph 2400 2400 
120T 120/240 1ph 2400 1200 
120Y 120/208 3ph wye 2400 800 
220S 220 1ph 6000 6000 
220Y 220/380 3phwye 6000 2000 
240Y 240/415 3ph wye 6000 2000 
277Y 277/480 3ph wye 9000 3000 
240D 240 3ph delta 6000 2000 
4800 480 3ph delta 13800 4600 

SPC-Main Service Panel Protector 
RATED ENERGY ABSORPTION' 

MODEL VOLTAGE (VAC) SERVICE Joules Total Per Leg 
1208 120 1ph 4800 4800 
120T 120/240 1ph 4800 2400 
120Y 120/208 3ph wye 4800 1600 
2208 220 1ph 12000 12000 
220Y 220/380 3ph wye 12000 4000 
240Y 240/415 3phwye 12000 4000 
277Y 277/480 3ph wye 18000 6000 
240D 240 3ph delta 12000 4000 
4800 480 3ph delta 27600 9200 

"Measured employing 8 x 20 ~s waveform . 

....... I11III .. I11III. SpeCialists in Circuit Protectors, TranSients, Lightning & Surges. 

12 Burt Drive, Deer Park, NY 11729 
516-586-5125. FAX: 516-586-5120 

ELECTRONICS INC 

EEM 1989 For manufacturers' sales offices, see yellow pages 

Local 

r 
SPA 

SPB 

Quantity Pricing is Available 

CLAMP 
VOLTAGE 1ma Price 

200V $350 
200V 355 
200V 365 
400V 360 
400V 385 
400V 405 
400V 435 
400V 415 
800V 455 

CLAMP 
VOLTAGE 1ma Price 

200V $645 
200V 655 
200V 775 
400V 750 
400V 800 
400V 825 
460V 845 
400V 805 
800V 985 

CLAMP 
VOLTAGE 1ma Price 

200V $1405 
200V 1425 
200V 1475 
400V 1450 
400V 1510 
400V 1545 
460V 1625 
400V 1590 
800V 1865 

2 year warranty 

Technical Assistance: 

800-851-1508 
8-1389 



4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) 

AC POWER LINE 
PROTECTOR ' . 

SPA/SPB/SPC SERIES (con't) 

Connection Information 

1) Single Phase; 2 wire + gnd 

service 
panel 

Neulral (N) 0 

AC Line(L) } 

rG~r~Ou~n~d~(G~)~r-t- 9 

G W B (SPA) 
6 5 1.2.3 (SPB. SPC) 

I MCG PROTECTOR J 

2) Single Phase; 3 wire + gnd. 

L, 

service N 

}~ panel L, 

Ground 

I~ W B B (SPA) 
5 1 2 (SPB. SPC) 

I MCG PROTECTOR J 
3) 3 0 Wye. 4 Wire + gnd 

L, 

}~ 
L, 

service L, 
panel 

Neutral (N) 

Ground (G) 

G W B B B (SPA) 

6 5 1 2 3 (SPB. SPC) 

I MCG PROTECTOR J 
4) 3 0 Delta, 3 wire + gnd 

L, 

service 
L, 

}~ panel L. 

Ground (G) 

I~ B B (SPA) 
1 2 3 (SPB. SPC) 

NOTE: l MCG PROTECTOR J 
The protectors should be operated on "Load" side of service panel. 

SPA 

SPB/SPC 

~ 

o 

o 
'-

Mounting Information 

o o o 

~------------------~ 

I· 6.25" -------I-I 

~ 10 
C\IC\I 

'<i 

~ 
*3-5 LEADS 36" 

n n 0 _, 

-rl. ----rl~) 
r+-'-~-------, __ -L;-". -'-- 3/32" 

I. foe 6.75" ----.I-liT 
)e.-~---- 7.5" _. 3/32" 

5/16" OIA. 
4/HOLES 

0 o 

Size: 6.25")( 4.25" )( 3.5" 
Weight: 4 Ibs. 

4" 

Size: S"xS"x4" 
Weight: 10 Ibs 

4300 

SpeCialists in Circuit Protectors, TranSients, Lightning & Surges. 

12 Burt Drive, Deer Park. NY 11729 
516-586-5125. FAX: 516-586-5120 

2 year warranty 
Technical Assistance: 

ELECTRONICS INC. 800·851·1508 
8-1390 For manufacturers' sales offices, see yellow pages EEM1989 



4300 

AC POWER LINE 
SURGE PROTECTOR 

415 SERIES to 15A 

A SOPHISTICATED BLEND OF HIGH SPEED 
AND BRUTE FORCE PROTECTION 

• 480 joule transient absorption 

• Reliable protection against transients 
and spikes 

• Vigorously clamps IEEE 587 ring and 
impulse waves 

• 1 nanosecond response 

• Low profile 

• Brute force EMI/RFI filtering 

• Field repairable 

Equipment level protection installed "within" a piece 
of equipment. Employs a sophisticated combination of 
brute force surge protection and impulse filtering to 
prevent equipment damage or malfunction. Reaction 
time less than 1 ns with automatic reset after transient 
has passed. Absorption capability exceeds 480 joules. 
Provides superior attenuation at the critical lower 
frequencies. For 120VAC single phase, 50/60/400 Hz 
power lines handling currents to 15A. Incorporates 

$68.60 

a green LED that indicates unit is operational and 
protection is present. Military versions are available. 

Connection Information 

AC In AC Out 

@ 1 1 II7h 

(50 pieces) 

Line- Sensitive 
120VAC 1 Line 

input Neutral ~D~ ~ ~ ~ ~ I-Neutral- Equipment 

to 15A 
ChassisJ 

Model 415 
GND* 

"Installation Note: I mportant, connect protector terminal 
marked "ground" to frame, case or chassis of equipment being 
protected. Keep lead (#12 AWG) as short as pOSSible, less 
than 6" is highly preferred. 

Also available for 250 VAC single phase, 50/60/400 Hz, 
power lines handling currents to 30A. Consult factory for 
details. 

T 
Specialists in Circuit Protectors, Transients, Lightning & Surges. 

L j .. r- 12 Burt Drive, Deer Park, NY 11729 
516-586-5125. FAX: 516-586-5120 

ELECTRONICS INC. 

EEM1989 For manufacturers' sales offices, see yellow pages 
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Frequency 

2 year warranty 

Technical Assistance: 

800·851·1508 
8·1391 



4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) 

Superior Power Protection Against Voltage 
Surges and Power Line "Noise" 

415 SERIES (con't) 

The Inside Story ... Heavy Duty Components ... Superior Protection 

Replaceable fuse 
Automatically disconnects unit from 
power line in the event of serious line 
current overload. 

Extraordinary 480 
joule protection 
• "Brute Force" MOV transient 

suppressors 

4300 

Heavy duty EMI/RFI filtering 
Provides superior attenuation at the 
lower frequencies (20db/65KHz, 
40db/170KHz, 60db/650KHz). Wire 
wound inductors ensure continued 
performance under severe transient 
conditions. 

• The only protector engineered to 
provide protection against all possible 
transient entry conditions. 

LINE 

• 3 line L-G, L-N. N-G protection 

TB2 

LED 
Status 

Indicator 

NEUTRAL~~I------~--~----~~--+-~~~---4--~~I~NEUTRAL 

3 To Chassis 
3 ~I---------~-----------~>ll-Ground 

AC 
INPUT 

General Specifications 
Rated voltage 120VAC 
Rated current 15A RMS 
Frequency/Service 50/60/400Hz, Single phase 
Energy absorption 480 joules (watt/sec) 
Clamp voltage 235V (1 rna) Threshold 

375V peak 6KV (IEEE 587 Cat. B) 
Response time <1 ns 

Mechanical Data-Model 415 
\>-° 0,\ 

00'\'? 

Filter attenuation 

AC 
OUTPUT 

65KHz-20db 
170KHz--40db 
650KHz-60db 

Operating temperature 
Efficiency 

-40 to +85 degrees C 
99+% 

Size (LxWx H) 
Weight 

0-
I 

4.95" x 2.8" x 1.15" 
<1.0 lb. 

4 thru holes 
(.18510) 

I 
0- -0 

1------4.200" .. 

....... ~ .. ~. Specialists in Circuit Protectors, Transients, Lightning & Surges. 2 year warranty 

Technical Assistance: 

ELECTRONICS INC 

12 Burt Drive, Deer Park, NY 11729 
516-586-5125. FAX: 516-586-5120 

8·1392 For manufacturers' sales offices, see yellow pages 

800·851·1508 
EEM1989 



4300 

AC POWER LINE 
PROTECTOR 

290 SERIES 
PLUG-INS AND STRIPS 

Plug-in Protection Modem and AC Protection 

I 
I 

For sensitive electronic equipment, providing heavy duty 
clamping and filtering that prevents transients and noise 
(EMIIRFI) from damaging or disturbing the equipment. 
Reaction time is less than 1 nanosecond with automatic 
reset after the transient passes. Absorption capability of 
400 joules, for 120V AC, 10/15A. The 290 units provide 
series fuse protection and green LED's to indicate when 
the unit is working and protection is present. 

Plugs into protection sensitive computer equipment from 
damaging transients on telephone lines (tip/ring) and 120V 
AC power lines. Any transients caused by lightning, disk 
drives, switching surges, etc. are vigorously and rapidly 
clamped (in nanoseconds) to safe levels thus preventing 
damage to sensitive equipment. Installs in minutes with no 
special tools required. Green LED indicates the unit is 
working and protection is present. 

General Specifications For: 
Rated voltage: 
Rated current: 
Frequency/service: 
Energy absorption: 
Clamp voltage (L-N) 

Impulse: 
Ringwave: 

Response time: 
Filter attenuation: 

Operation temperature: 
Size (H xWx D): 
Weight: 

Models 290/293/296 
120 v Ac 
15Arms 
60Hz/1 phase 
640 joules (watt/sec) 
200V peak (1 mA) 
410V peak (6kV/3kA) 
200V peak (6kV/500A) 
Less than 1 ns 
200kHz - 20 db 
700kHz - 40 db 
2MHz -60 db 
- 20 to + 80 degrees C 
5.1" x 4.1" x 2.2" 
1.1 Ibs. 

Telephone Line Specifications for Models 293 and 294 
Modem connections: RJ11 
Clamp voltage ( + /- ): 200V peak 
Response time: Less than 1 ns 
Energy handling: 50 joules minimum 
Effectively suppresses: 6kV/3kA 

MODEL 293 

$82.50 
(10 pieces) 

MODEL 294 

$106.°3 
(10 pieces) 

IEEE 587 Cat. B 
1 kV (10/1000) us waveform 
FCC Docket 68 

Models 2921294/298 
120 v Ac 
10Arms 
60Hz/1 phase 
720 joules (watt/sec) 
200V peak (1 mA) 
360V peak (6kV/3kA) 
165V peak (6kV/500A) 
Less than 1 ns 
65kHz -20 db 
170kHz - 40 db 
650kHz - 60 db 
- 20 to + 80 degrees C 
5.1" x 4.1" x 2.2" 
1.1 Ibs. 

MODEL 290 

$66.75 
(10 pieces) 

MODEL 292 

$98.17 

(10 pieces) 

MODEL 296 

$82.46 

(10 pieces) 

MODEL 298 

$106.°3 
(10 pieces) 

Specialists in Circuit Protectors, Transients, Lightning & Surges. 2 year warranty 

12 Burt Drive, Deer Park, NY 11729 Technical Assistance: 
516-586-5125. FAX: 516-586-5120 

ELECTRONICS INC. 800-851-1508 
EEM 1989 For manufacturers' sales offices, see yellow pages 8·1393 



4300 

DATA LINE PROTECTORS I 
I DLP-3.1 

DLP-4.2, 4.4 

DLP-3.1 

$30.51 
(50 pieces) 

RS232 In-line computer and terminal protection from 
damaging transients caused by lightning and switching 
surges. Installs in minutes in series with data line 
providing a quick retrofit for existing equipment or new 
installations. Employs 25 pin D-Sub connectors and the 
standard unit (RS232) protects pins 2, 3, 4, 5, 6, 7,8 
and 20. 

General Specifications 
Clamp Voltage (±) 25V 
Pins protected 2, 3, 4, 5, 6, 71 8, 20 

(Referenced to pin 1 and shell) 
IEEE 587 Cat· A Meets or exceeds 

Dimensions (L x W x H) 
Ringwave 1500V (100KHz, 125A) 
2.18" x 1.86" x .65" 

Installation Information 
Installs in series with existing data line 

Terminal DLP-3.1 

~ c:::- Data Line 

Ordering Information 
If protected port has female connector 

-order DLP-3.1 F/M 
If protected port has male connector 

-order DLP-3.1 M/F 

DLP-4.2 $40.69 

(50 pieces) 

DLP-4.4 $54. 04 
(50 pieces) 

Dial-uplleased line modem protection. Prevents 
costly downtime and equipment failure due to 
lightning ahd transient overvoltages. Use DLP-4.2 
for 2 wire (tip and ring) dial-up telephone lines. 
Use DLP-4.4 for 4 wire leased lines. Protects RS232, 
422, 423 and 20ma loops. Installs between modem 
and wall outlet, telephone or leased lines. RJ11 jacks. 

General Specifications 
Clamp voltages available (±) 6V, 10V, 15V, 25V, 200V 
Series resistance 25 ohms 
Meets or exceeds FCC Docket 68 

IEEE Std. 472 (SWC) 
1 KV, (10 x 1000) poS waveform 

Mounting Diagram 

Ordering Information 
Dial-up lines 
Leased lines (4 wires) 

DLP-4.2 
DLP-4.4 

.............. I11III. Specialists in Circuit Protectors, Transients, Lightning & Surges. 2 year warranty 

Technical Assistance: 12 Burt Drive, Deer Park, NY 11729 
516-586-5125. FAX: 516-586-5120 

ELECTRONICS INC 800·851·1508 
8·1394 For manufacturers' sales offices, see yellow pages EEM1989 



4300 

DATA LINE PROTECTOR 

DLP-5.1, 5.2 
Protects High Speed Video 
and Data Lines 

WIDELY USED ON IBM SYSTEMS! 
Protects high-speed video and data lines from damaging 
transients caused by lightning and switching surges. 
Provides 20 MHz or greater bandwidth, with attenuation 
of less than 1 db. Installs in-line with coaxial or twin 
axial cable and is located adjacent to equipment to be 
protected. Ground lug accepts #10 AWG. Ideal for 
IBM and similar equipment having cable runs extend
ing to 1500 feet. 

General Specifications 
Clamp Voltages 

Series Resistance 

Attenuation 

Meets or· Exceeds 

±6V (DLP-5.1) 
±10V (DLP-5.2) 

5 ohms 

<.8db to 20 MHz 

IEEE 587 CAT. B 
IEEE Std. 472 (SWC) 
1 KV (10 x 1000) ,.s waveform 
FCC Docket 68 

Typical Application 

R, -- --Use DLP-5.1-6V5 Use /" 
6" or DLP-5.2-10V5 6" or 

CASE less less 
CASE 

I 
I 

$66.11 
(50 pieces) 

OLP-5.2-10V5 
Height 1.9" 

$48.31 

(50 pieces) 
DLP-5.1-6V5 

Height 1.1" 

Ordering Information Mounting Diagram 
BNC/Coaxlal 
Systems 

TwinAxial 
Systems 

DLP-5.1-6V5 

DLP-5.2-10V5 
IBM Compatible 

I----~- 4.19" 

I r-----------------~ 

6-32 Screws (4 ea reql. 

.............. Specialists in Circuit Protectors, Transients, Lightning & Surges. 2 year warranty 

Technical Assistance: 12 Burt Drive, Deer Park, NY 11729 
.516-586-5125 • FAX: 516-586-5120 

ELECTRONICS INC 800·851·1508 
EEM 1989 For manufacturers' sales offices, see yellow pages 8·1395 



4300 

DATA LINE PROTECTOR 

DLP-10, 20, 30 
Multiple Line Protection for Computers, 
Terminals, Printers, etc. 

Multiple line protection against 
damaging transients and 
overvoltages, in a single compact 
package. Protects computer main 
frames, terminals, printers and 
other peripherals. Ideal for data 
logging and monitoring, and 
complex instrumentation 
installations. Available for 2 wire 
(DLP-10), 4 wire (DLP-20) and 

$36.87 
(50 pieces) 
DLP-10 8 wire (DLP-30) protection for 

RS232, 422, 423 and 20 rna loops. (2 wire protection) 

General Specifications 
Clamp Voltages 
Available 

Series 
Resistance 
Meets or 
Exceeds 

±6V (RS422, 423) 
+10V 
±15V (RS232 typ.) 
±25V (RS232 max.) 
±50V 
±200V (dial-up lines) 

25 ohms (standard) $56.58 
(50 pieces) 

DLP-20 

$87.73 
(50 pieces) 

DLP-30 

I 
I 

(8 wire protection) IEEE 587 CAT. B 
IEEE Std. 472 (SWC) 
1 KV (10 x 1000) p's 

waveform 
(4 wire protection) 

FCC Docket 68 

Ordering Information 
Example-to protect a 4 wire RS422 
circuit, order DLP-20-6V-25 

MOdel--==r--~] 
Clamp Volt 
Series Resistance 

Typical Application 

1488 

Installation Information 
Installs in series with existing data 
lines. Ground terminal must be 
connected to cabinet frame by short 
lead, less than 6" (#12 AWG) highly 
preferred. 

-------10 

1489 

DLP - 20 -25V25 
30 

6" or less 
connection to 

case only 

CASE 

........ ~ ...... Specialists in Circuit Protectors, Transients, Lightning & Surges. 

12 Burt Drive, Deer Park, NY 11729 
516-586-5125. FAX: 516-586-5120 

ELECTRONICS INC 

8·1396 For manufacturers' sales offices, see yellow pages 

Mounting Diagram 

1-0-

I 
I 

-(,--~. 

4.2" ---
/'f'- r 

6-32 Screws I 
A (4 ea req) 

Height = 1.10" 

Dimension A 
1.50" (DLP-10) 
2.25" (DLP-20) 
3.75" (DLP-301 

--L _1 

2 year warranty 

Technical Assistance: 

800-851-1508 
EEM1989 



4300 

DATA LINE PROTECTORS 

DLP-36 SERIES 

MIX AND MATCH MODULAR PROTECTION 
FOR TELEPHONE AND DATA LINES 

Protects PABX systems, CPU's, key systems, multiplexers, 
port selectors, etc. from damaging transients. 

The DLP-36 is a new 25 pair, point-of-entry transient sup
pressor. The unit offers high speed protection for PABX 
systems, CPU's and instrumentation systems that use tele
phone lines, RS232, 423 and 20 ma loops. 

Modular protection elements (25 provided) allow you to 
mix and match telephone and data lines at different clamp
ing levels. This flexibility offers a convenient "one protec
tor" solution to the varied protection needs in a building. 
And, if your application changes, simply switch the module 
to accommodate the new requirement. The plug-in module 
feature also permits on-site repair or replacement by non
technical personnel. 

The unit uses fast-acting Avalanche diodes (1 nano
second) and brute force gas tubes to ensure continued 
protection even under severe transient situations. 

Utilizing 50 pin telephone industry connectors, the DLP-
36 is ideal for termination to 66 blocks. To suit most appli
cations, the unit is available with or without the enclosure. 

General Specifications 
Clamp voltages available 

Energy handling capability 
Gas Discharge Tube 

+/-6,10,15,25,50, 
200V peak 
50 joules/line 

$880 w/enclosure 
$795 w/o enclosure 

Life 
Energy handling 
Current 

Series resistance 
Response time 
Effectively clamps 

Dimensions 

100 coulombs (amp/sec) 
5000 joules (one time) 
5000 amps 
25 ohms (standard) 
less than 1 nanosecond 
IEEE 587 Cat. B. 

2KV (1 0/50fJ,s, 8/20fJ,s) 
IEEE Std. 472 (SWC) 
1KV(10 x 1000fJ,s) 
waveform 
H-18" W-15", D-4" 

Operating temperature 
Circuit attenuation (db) 

-55 to + 125 degrees C 
- 3db/3MHz (Rs = 25, 
RL = 1 K, Cs = 2000pf) 

T .. r-
Specialists in Circuit Protectors, Transients, Lightning & Surges. 

L4 12 Burt Drive, Deer Park, NY 11729 
516-586-5125. FAX: 516-586-5120 

ELECTRONICS INC 

EEM1989 For manufacturers sales offices, see yellow pages 

2 year warranty 

Technical Assistance: 

800-851-1508 
8·1397 



4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) 4300 

DATA LINE PROTECTORS 

DLP-36 SERIES (con't) 

To Specify the DLP-36 
Determine the Signal voltage: 
a) look in the service manual 
b) call your service company 
c) use an oscilloscope 
The most effective protection will be attained by clamping 
overvoltages as close to the normal signal voltage as possi
ble (Le. for a data line with a signal level of 12V, choose a 
clamping voltage of 15V). 

DLP-36 15V 25 

MOdel--=r T r 
Clamping Voltage -------' . 

Series Resistance ----------'-

Application 

OLP·36 

INCOMING LINES 

Mounting Information 1-10.00 ---
It--:-- 9.50---

.25 

.25 J $l1li 141-005-72 
'\. .2001A PC-139 

4.10 8 PLACeS 

1 " 

12.40 LINE LOAD 

26~50PINMALE 

~~ 
50 PIN FEMA.LE 

17.00 TELEPHONE; TELEPHONE 
16.50 

INDUSTRY INDUSTRY 
CONNECTOR CONNECTOR 

50 ,25 

Jl J2 

'--

Installation 
Preferred Installation: Important, connect protector terminal 
marked "ground" to frame, case or chassis of equipment 
being protected. Keep lead (#12AWG) as short as possible, 
less than 6 inches is highly preferred. 
Alternate Installation: Locate the protector close to the 
building's structural steel at the building entry point. The pro
tector terminal marked "ground" must be connected to the 
structure with a direct, short (less than 6 inches) #12AWG 
lead. It is essential that the building structure be grounded
verification is vital. 

SHORT, DIRECT 
#t2-#t4AWG 
(LESS THAN 6" LONG) 

PLUG-IN MODULES (25) 

15.00 REF 
- '.00 13.00 

• ... 141..()O5-72 
PC-139 

~ 50 PIN MALE 
TELEPHONE 1(7 

2 .50 25 50 
Jl J2 

50 PIN FEMALE 
TELEPHONE 
INDUS1"R'1 
CONNECTOR 

0 

jL 

-
INTERNAL FRONT VIEW 

SENSITIVE 
EQUIPMENT 

.28 CIA MOUNTING HOLES 

TVP 4 PLACES 

D .. L 
/" NEMA TYPE 1 BOX 

16.00 I 
18.00 REF 

r-

NOTE: Had the need been for less than 50 wires protected, the user would have the option (because of the modular design) of buying only the number of 
protection modules required. If the unit is purchased fully-packed, the 'extra modules may be kept as spares or for expansion. Each module protects 2 wires. 

T 
II r-

SpeCialists in Circuit Protectors, Transients, Lightning & Surges. 2 year warranty 

~j 12 Burt Drive, Deer Park, NY 11729 Technical Assistance: 516-586-5125. FAX: 516-586-5120 

ELECTRONICS INC 800-851-1508 
8·1398 For manufacturers' sales offices, see yellow pages EEM1989 
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DATA LINE PROTECTORS I 
I DLP-50 SERIES 

MULTI-WIRE TRANSIENT PROTECTION 
FOR OVER 2000 PAIRS! 

Protects PABX systems, mainframes, multiplexers, CPU's, 
etc. from damaging transients 
Sensitive equipment using dial-up telephone lines, RS232, 
423 or 20 ma loops is vulnerable to cumulative damage 
and serious disruption from high speed transients. The 
DLP-50 System transient protector offers reliable, cost
effective protection for multiple communication lines. 

The DLP-50 System consists of a card cage assembly and 
protection cards. Each card cage holds up to 17 cards 
capable of protecting 25 pairs each or 425 pairs total. A 
fully loaded standard 19" rack equipped with five DLP-50 
systems will protect 2,125 pairs. 
Incorporating field proven technology (32 failures in 
132,000 wires), the protector combines fast acting 
Avalanche diodes and brute force gas tubes, ensuring 
continued protection even under severe transient 
situations. 

The DLP-50 System comes standard with 50 pin telephone 
industry connectors for easy installation. 

General Specifications 
Clamp voltages available +/-6,10,15,25,50, 

200V peak 
Energy handling capability 50 joules/line 
Gas Discharge Tube 

Life 
Energy handling 
Current 

Series resistance 
Response time 
Effectively clamps 

Connectors 
Dimensions 

Operating temperature 
Circuit attenuation (db) 

100 coulombs (amps/sec) 
5000 joules (one time) 
5000 amps 
25 ohms (standard) 
less than 1 nanosecond 
IEEE 587 Cat. 8, 2KV 

(10/501-'5, 8/20l-'s) 
IEEE Std. 472 (SWC) 

1 KV (10 x 1000l-'s) waveform 
M/F 50 Pin Telco Connectors 
Fits standard 19" rack 10.5" 
(6U) high, 19" deep. 

- 55 to + 125 degrees C 
- 3db/3MHz (Rs = 25, 
RL = 1 K, Cs = 2000pf) 

DLP-50 card cage 
(rack mountable) $150 each 

PICA-50-200V25 
protection card $630 each 

All MCG Data Line Protectors come with a two
year, no nonsense warranty. Consult factory for 
details • 

.... IfIIIII .. IfIIIII .. Specialists in Circuit Protectors, Transients, Lightning & Surges. 2 year warranty 

Technical Assistance: 

ELECTRONICS INC 

12 Burt Drive, Deer Park, NY 11729 
516-586-5125. FAX: 516-586-5120 

EEM 1989 For manufacturers' sales offices, see yellow pages 

800-851-1508 
8·1399 
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DATA LINE PROTECTORS 

DLP-50 SERIES (con't) 

To Specify the DLP-50 System 
The DLP-SO System includes a card cage plus up to 17 
protection cards. 

To Specify Protection Cards 
Determine the signal voltage of the system: 
a) look in the service manual 
b) call your service company 
c) use an oscilloscope 
The most effective protection will be attained by clamping 
overvoltages as close to the normal signal voltage as 
possible. If you were protecting dial-up telephone lines, for 
example, with tip and ring voltages totalling 190V, a 200V 
clamping is appropriate. For this application, specify 
protection cards PICA-SO-200V2S. 

PICA-50 200V 25 

Model I T 1 
Clamping Voltage -------' 

Series Resistance 

Application 

CT 
#12-#14 AWG 
SHORT DIRE 

Installation 
Preferred Installation: Important, connect protector 
terminal marked "ground" to frame, case or chassis of 
equipment being protected. Keep lead (#12AWG) as short 
as possible, less than 6 inches is highly preferred. 
Alternate Installation: Locate the protector close to the 
building's structural steel at the building entry point. The 
protector terminal marked "ground" must be connected to 
the structure with a direct, short (less than 6 inches) #12 
AWG lead. It is essential that the building structure be 
grounded-verification is vital. 

-gl·" -I gl"· -I gl··· (LESS THAN 6" LONG) 
... - ... - ... -::: == ... - ... -... - ... -

I 
II 

I 

INCOMING LINES 

0 

~~~~~~~~~~~~~~~: 0 

~: ~~~~~~~~~~~~~~~:~ 
DLP·50 ASSY WITH 17 PLUG IN CARDS 

PROTECTS 425 TELEPHONE PAIRS 

5 DLp·50 UNITS IN A STD 19" RACK 

PROTECTS 2125 TELEPHONE PAIRS 

PABX 

~ 

PROTECTED 
LINES 

f=:=: 
f:::=: 
f=:=: ,..--

~ 
Specialists in Circuit Protectors, Transients, Lightning & Surges. .. r-~~ 12 Burt Drive, Deer Park, NY 11729 
516-586-5125. FAX: 516-586-5120 

ELECTRONICS INC 

8·1400 For manufacturers' sales offices, see yellow pages 

2 year warranty 

Technical Assistance: 

800·851·1 508 
EEM1989 
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series 1600 
.~ ..• 
•• ••••• -- . 

series 2200 

series 2000 

PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) 

For U.S.-made circuit protection: 

Mechanical Products, Inc. 
1824 River Street / P.O. Box 729E / Jackson, MI49204 
(517) 782-0391/ TWX 8102530827 / FAX 517-782-2810 

LOW AMP MODELS 
MID-AMP MODELS 
HIGH AMP MODELS 

.05 - 4 amps 
5 - 35 amps 

40·- 70 amps 

UL 1077 recognized #E66224 in .05-25 amps versions 
CSA: LR27156 in .05-25 amp versions 
VDE on certain models 
Minimum Ultimate Trip: 100% at 77"F 
Maximum Ultimate Trip: 125% at 77'F 
Interrupt Capacity: 1000A 

Snap-in mount available. 

Overload Capacity: 6x-l Ox Rating 
Voltage Drop: .25 Volt Maximum 
Dielectric Strength: 1500VAC 
Voltage Rating: 250VAC/50VDC 

ROCKER SWITCH CIRCUIT PROTECTION - SNAP-IN MOUNT 
Standard Amp Ratings 5, 7V" 1 0, 15, 20, 25. Others on request. 
Voltage Ratings 250VAC/50VDC 

Regulatory Approvals UL 1077(FILE E66224) & CSA (FILE LR27156) 

Approved for 250 VAC & 50 VDC Resistive Loads, 

and for 250 VAC Inductive (motor) Loads, VDE. 630/631, IEC 934 

Endurance 50,000 Switching cycles at rated load 

Minimum Ultimate Trip 100% rated current at 25"C/7rF 

Maximum Ultimate Trip 125% rated current at 25"C17rF 

Limited Short Circuit Capacity 2,000 Amp at 250VAC, 1,000 Amp at 50VDC per UL 1077 

Overload Capacity lOX Rating 

Inrush Capacity Will not trip at up to 35X rated current for '/' cycle (8 msec) 

Voltage Drop 0.3 Volts Maximum 

Dielectric Strength 1.500 Volts - ULlCSA, 2,000 Volts - VDE 

Recommended Panel Thickness 0.020" min. - 0.090" max. 

MODEL 2002 
Std. Amp Rating 3, 4, 5, 7 V" 8, 10, 12 & 15. Other on request. 
Voltages 3-10A 240VAC/50VDC 12, 15A 120VAC 
U.L. Recognized 1077 General Load. E 66224 
CSA Certified LR 27156 
Minimum Ultimate Trip 100% @ 77"F 
Maximum Ultimate Trip 135% @ 7rF 
Interrupt Capacity 1000A (UL 1077) 
Overload Capacity 6-10X Rating 
Voltage Drop .25 Volts Max. 
Dielectric Strength 1500VAC 
Recommended Panel Thickness .020"-075" 

Note: Model 2000: Motor load rated 3, 4, 5 amps. 

MILITARY SPECIFICATION CIRCUIT PROTECTORS • Qualified to MIL-C-5809 

MS3320 
MS3320V 
MS3320L 
MS3320Vl 

4000-004 Series 
1 to 20 amp 
MS26574A 
Single Phase 
Aux. Terminals 
Subminiature 

4310 Series 
1 to 20 amp 
MS3320 
Single Phase 
Ambient Compensated 
Subminiature 
Lightweight 

160 Series 
50 to 100 amp 
MS25361 
Single Phase 
Heavy Duty 

170 Series 
125 to 200 amp 
Single Phase 
Heavy Duty 

Series 
4310-001 AMP 
4310-019 AMP 
4310-005 AMP 
4310-024 AMP 

Series 
MS14154 4330-001 AMP 
MS14154V 4330-008 AMP 
MS14154L 4330-007 AMP 
MS14154Vl 4330-009 AMP 

MS22073 
MS22073V 
MS25244 
MS25244P 

Series 
4001-001 AMP 
4001-008 AMP 

700-001 AMP 
700-089 AMP 

~or manufacturer's pales offices, see Yellow Pages. 

4330 Series 
1 to 20 amp 
MS14154 
Three Phase 
Ambient Compensated 
Subminiature 
Lightweight 

700 Series 
5 to 50 amp 
MS25244 
Single Phase 
Rugged Performer 

MS25361 
MS25361V 
MS26574 
MS26574L 

Series 
160-012 AMP 
160-086 AMP 

4200-001 AMP 
4200-003 AMP 

EEM 1989 For manufacturers' sales offices, see yellow pages 

4200 Series 
1 to 20 amp 
MS26574 
Single Phase 
Subminiature 
Lightweight 

940 Series 
50 to 100 amp 
Three Phase 
Heavy Duty 

Series 
MS26574V 4200-008 AMP 
MS26574D 4200-006 AMP 
MS26574A 4200-004 AMP 

4300 

8·1401 
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MICROTEMP®ThermaICutoffs 
MICROTEMP Thermal Cutoffs 
provide permanent over-temperature 
protection for motors, transformers, 
appliances, HVAC equipment and 
electronic equipment. Once a 
MICROTEMP Thermal Cutoff opens 
a circuit, it remains open until the 
fault is corrected and the fuse is 
replaced. 

Thermal Cutoff Series Selection 
To determine which series is best for your application, remember: 
• To consider the normal and electrically live and may require 
abnormal electrical currents and insulation. Additionally, since 
voltages of your product. insulation can reduce heat transfer, it 
• That the current passing through a also must be considered in selecting 
MICROTEMP Thermal Cutoff can the final opening temperature. 
generate PR, self heating. This must • That custom configurations and 
be considered when selecting the packages are available. 
proper series and opening. . • That a thermocoupled dummy 
temperature for your applIcation. should be installed in the product 
• That the outer case of the circuit to determine the correct 
MICROTEMP Thermal Cutoff is temperature setting. 

MICROTEMP" Thermal Cutoff Types 
Maximum Recommended 

Temp. (OC) Operating Current 
Calibration Wire Size and Voltage 

Type No. Range AWe (Resistive) 

4XXXAl 60-240 18 IS Amp/240 VAC 
9XXXI 60-240 IS 25 Amp/240 VAC 
4XXXF 60-240 23 5 Amp/240 VAC 
7LXXX 72-184 23 6 Amp/240 VAC 
6C4XXX 60-184 - IS Amp /240 VAC 
IXXX 60-240 18 IS Amp/240 VAC 

MICROTEMP" Thermal Cutoff Standard Dimensions 
~------ 3.26 ± .12" (82.8 ± 3.0mm) --------.1 

1.38 ± .06" .457" I 1- ~DIA. (35.05 ± 1.52mm) (l1.6Imm) [ (4.0Imm) 

b:===~I~t=jt=§§==:.:::::J1 C:=' =::::J 

t Standard 4XXXAl 

MICROTEMP"Thermai Cutoff 
Temperature Ratings 
Reading the temperature chart. 
All MICROTEMP Thermal Cutoffs are 
identified by their Type No. (4XXXAl, 9XXX1, 
etc.). The "XXX" digits are determined by the 
opening temperature you specify. For 
example: A 4136Al is a MICROTEMP Thermal 
Cutoff with an opening temperature of 60°C. 

Model # 
(XXX) 

136 
146 
158 
168 
178 

191 
194 
204 
208 
218 

227 
239 
244 
257 
283 
300 

333 
358 
377 
415 
438 
468 

Max. Opening 
Temp_ °C* 

60 
66 
72 
77 
84 

91 
93 
98 

100 
104 

109 
117 
121 
128 
141 
152 
167 
184 
192 
216 
228 
240 

·Tolerance 
+0 _4°C 

For further information on 
your specific design 
applicator, contact a Sales 
Engineer at our factory. 

TI-IERM-?DISC® 

8-1402 

MICRO DEVICES PRODUCT GROUP 
Thermo-O-Disc, Inc. 

1320 South Main Street • Mansfield, Ohio 44907 
Phone: 419/525-8500 Telex: 987455 

Cable: TOD MFL FAX: 419/525-8344 
Therm-O-Disc, Inc. is a subsidiary of Emerson Electric Co. 

For manufacturers' sales offices, see yellow pages 

I! 
15MI5ASDN® 

EEM 1989 
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INTERNATIONAL power components· see also 2100 (Connectors)· 4050 (Int'l Power Source)· 6000 (Inn Cords) 

Interpower™ IEC 127 International 5 x 20mm Fuses 
Quick-acting 
low-breaking 
capacity 

to IEC 127-11; DIN 41661; SEMKO 
104-1976; SEMKO app.; 250VAC 

Breaking 
Rated Capacity 

Model Current at 250V 
Number In COScp1 

81411101 32' rnA 
81411181 71 
81411221 100 
81411241 125 
81411261 160 
81411281 200 
81411301 250 
81411321 315 35A 
81411341 400 
81411361 500 
81411381 630 
81411401 800 
81411421 1 A 
81411441 1.25 
81411461 1.4 
81411481 1.6 
81411501 2 
81411521 2.5 
81411541 3.15 
81411561 4 
81411581 5 101, 
81411601 6.3 

Quick-acting 
high-breaking 
capacity 

to IEC 127-1; DIN 41660; SEMKO 
104-1976; SEMKO app.; 250VAC 

Breaking 
Rated Capacity 

Model Current at 250V 
Number In COScp1 

N 

81413421 1 A ::t: 
0 

81413441 1.25 ")Co 
>-9 

81413481 1.6 ~t--; 
81413501 2 N 

81413601 6.3 1ij6-
.. 0 «<.> 

0 
0 

"" ~ 

• Not included in applicable standards 

North American 1/4 x 1-1/411 fuses 
Time delay Time delay 

Time-lag 
low-breaking 
capacity 

to IEC 127-111; DIN 41662; SEMKO 
104-1976; SEMKO app.; 250VAC 

Breaking 
Rated Capacity 

Model Current at 250V 
Number In cosq>1 

81412161 63 
81412181 71 
81412221 100 
81412241 125 
81412261 160 
81412281 200 
81412301 250 
81412321 315 35A 
81412341 400 
81412361 500 
81412381 630 
81412401 800 
81412421 1 A 
81412441 1.25 
81412461· 1.4 
81412481 1.6 
81412501 2 
81412521 2.5 
81412541 3.15 
81412561 4 
81412581 5 10 I, 
81412601 6.3 

Time delay Non-time delay 
UL & CSA, 250V UL & CSA, 250V; ceramic UL & CSA, 250V; ceramic UL & GSA listed, 250V; glass· 

Model 
Number 

AGC-1I8 
AGC-1/4 
AGC-1/2 
AGC-3/4 
AGC-l 
AGC-1-1/2 
AGC-2 
AGC-3 
MTH-4 
MTH-5 
MTH-6 

Rated 
Current 

~ 
1/8A 
1/4 
1/2 
3/4 
1 

1-1/2 
2 
3 
4 
5 
6 

~~PAN." ~CQMFION~ 
CCAPOR.-noN 

EEM 1989 

Rated 
Model Current Model 
Number In Number 

ABC-1/2 1/2 MDA-1/2 
ABC-l 1 MDA-3/4 
ABC-2 2 MDA-l 
ABC-3 3 MDA-2 
ABC-5 5 MDA-3 
ABC-6 6 MDA-4 
ABC-8 8 MDA-5 
ABC-l0 10 MDA-7 
ABC-15 15 MDA-8 
ABC-20 20 MDA-l0 

MDA-15 
MDA-20 

Rated 
Current 

In 

1/2 
3/4 
1 
2 
3 
4 
5 
7 
8 
10 
15 
20 

Model 
Number 

MSL-1/4 
MSL-1/2 
MSL-3/4 
MSL-1 
MSL-2 
MSL-3 
MSL-4 
MSL-5 
MSL-6 
MSL-8 

Rated 
Current 

In 

1/4 
1/2 
3/4 
1 
2 
3 
4 
5 
6 
8 

'spiral wound element for 
. moderate inrush I. 

Call for complete catalog: U.S. Toll Free (800) 662-2290· Canadian Toll Free (800) 346-4526 
P. O. Box 6626 - Santa Rosa, CA 95406- Telephone (707) 523-0600 - Telex 176-747 - FAX (707) 578-5478 

For manufacturers' sales offices, see yellow pages 8·1403 
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PERMAPOWE~ 
TELE·LINE™ ® 
Surge LISTED 

Suppressors 
Protection From Surge. on the 
Phone Line and the Power Line 

CABLE·LINE™ 
Surge Suppressor 
Protects TV, VCR, Stereo and 
Satellite from Surges on the Cable 
or Antenna Line and the Power Line 

® 
LISTED 

MODEL PO 200/PTD 209/RTD 410' MODEL PTe 2Q,9. 

These Surge Suppressors protect 
your FAX and computers with 
modems Dr electronic telephone 
equipment from power surges on 
your phone lines, even if the pri
mary telephone service entry 
surge arrestor is non-functional. 

They meet FCC Part 68 require
ments and are UL Iisted;Stan
dard 497 (Secondary Protectors 
for Communications Circuits). 
Tele-Line'· surge suppression 
circuit employs a three-element 
gas tube and three metal-oxide 
varistors (MOV) in a coordinated 
two-stage design. Let-through 
voltage is 300V.Max. An indicator 
lamp confirms the existence of a 
positive earth ground connection 
(PD-200) or Failsafe Shutdown 
(PTD-209, RTD-410). 

Plug-in Model PD-200 protects 
the phone line only. Models 
PTD 209 and RTD 410 also protect 
against surges on the power line. 
Model PTD 209 is a wall plug-in 
unit with two power outlets; Strip 
Unit Model RTD 410 has 4 outlets. 

SPECIFICATIONS
TELE-LlNE'· 
Connectora Two modular telephone line 
jacks; 7' jumper wire included 
D.C. Br.akdown Voltage 140V. 
Let·Through Vothllet 300V. peak 
A •• pon •• Time 1 nanosecond 
Pul .. Ufe' 10,000 cycles 
WARRANTY 
One year 

TEST WAVES 
1. FCC Oockel195281Part 68. Subpart 0) 
2. 8 x 20 microseconds, 500 Amp 

FOR POWER LINE 
SURGE SUPPRESSOR 
SPECIFICATIONS, SEE 
ADJACENT LISTING. 

Television sets and VCRs manufactured 
after 1984 usually incorporate sensitive 
electronics, which are highly susceptible 
to damage from transient voltage surges 
during thunderstorms and electric com
pany switching. Additionally, satellite dish 
systems are highly vulnerable to damage 
from power surges and lightning, even 
several miles away. Such surges can 
pass through to your equipment from its 
connection to a cable, antenna, or satel
lite dish as well as through the power line. 

Connecting your electronic equipment 
to a Perma CABLE-L1NETM Surge 
Suppressor will protect sensitive 
eqUipment from surge damage. 

FAILSAFE 
AUTOMATIC SHUTDOWN 
Any power line surge suppressor can 
wear out or burn out, but Perma Power 
provides for that eventuality. A patented 
circuit automatically disconnects the 
power if suppression is lost. This is the 
surest way to keep your electronic equip
ment safe from potentially damaging 
power line surges that would otherwise 
pass through. An indicator light goes 
out to show that power has been 
disconnected. 

UNIQUE LOW-LOSS 
CABLE-LiNET" FILTER 
The Perma Power CABLE-LINE Surge 
Suppressor is carefully designed to 
protect against surges without causing 
loss of picture signal. Typical cable line 
filters reduce signal strength as much as 
90.9%, causing a snowy picture or no 
picture at all. By incorporating advanced 
filter technology rather than power line 
surge suppressor techniques, 
Perma Power CABLE-LINE filters offer 
a virtually unlimited lifetime. Yet these 
Surge Suppressors can be used on 
antenna or cable lead-in wires without 
reducing picture quality on any chan
nels, even up to the UHF frequencies. 

GOLD CONTACTS 
ENHANCE SIGNAL QUALITY 
Perma Power CABLE-LINE Surge 
Suppressors incorporate gold-plated 
connectors to provide better conductivity 
and resistance to corrosion and carbon
ization. They thus assure superior signal 
quality and greater long-term reliability. 

CONVENIENCE 
The CABLE-LINE Surge Suppressor 
plugs directly into any standard ground
ed outlet. Plugged into one of two duplex 
outlets, it provides two more, for a total of 
three outlets. The second outlet in the 
duplex will be surge suppressed but will 
not automatically shut down if the 
suppressor fails. To protect additional 
system components, use the conve
nience outlets on your equipment. 

POWER LINE SURGE SUPPRESSOR 
SPECIFICATIONS 
Dimensions. . .. 31h"x 43.4"x 2V4" 
Weight. . . 11 ozs. 
Case . . . Ivory Plastic 
Electrical Rating. . .. 1800 Watts 
Energy Dissipation ..... 80 joules each 

mode, 240 jou les total 
Response Time' ....... 1 nanosecond 
Clamping Voltage .. 156 RMS (220VDC) 

(Nominal) 
Protection Modes .. normal (line/neutral) 

common (line/ground) 
common (neutral/ground) 

Let-Through Voltage2 . .400 Volts 
(power line surge) 

Pulse Life' ................ 10' cycles 
Steady State Power' ......... 0.8 watts 
Maximum Transient Voltage'. . Greater 

than 6,000 volts 
Peak Current' . . .... 4,500 amperes 
Noise Filtering. . ... More than 10dB, 

5-50 MHz 
Warranty.. .. .. .. .. .. .. .. .. 1 year 

CABLE-L1NET" SURGE 
SUPPRESSOR SPECIFICATIONS 
Cable-Type. . .. 75 Ohm, RG-59U, 

Gold-plated "F" connectors 
Insertion Loss. . 40 MHz to 890 MHz, 

0.1 dB or less 
Let-Through'. . . less than 2 volts 
Maximum Transient Voltage'. . greater 

than 1500V 
Response Ti me' ........ 1 picosecond 
Input Impedance ........... 75 Ohms 
Output Impedance. . .. 75 Ohms 
Pulse Life'. . . . ......... Unlimited 

TEST WAVES 
1 Manufacturer's specifications for lhe 
intrinsic component material. 
2UL Std. 1449, Revisions effective July, 
1987; 1.2 x 50 microsecond, 6000 Volts; 
8 x 20 microsecond, 500 Amp. 
3ANSI Std. C62.41 (IEEE 587-1960); 0.5 
microsecond, 100 KHz, 6000 Volt, 200 
Amp., ringwave. 
45KW peak, 10 x 1000 microsecond ex
ponential. (Industry standard test 
impulse for inductive load switching 
transients. ) 
5Limited in 120 VAC distribution systems 
by wiring devices arc-over to 6000 Volts 
peak (ANSI Std. C62-41). 
61500V, 8 x 20 microsecond impulse. 
1Limited in the 75 Ohm distribution 
system by connector and cable arc-over 
to 1500 volts peak. 

Manufactured in U.S.A. by PEP.MA POWER® Electronics inc. 5601 West Howard Avenue· Chicago, Illinois 60648 • 312/647-9414 

4300 
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Model Description 

IS·B50LU Low power \\UHF" 

IS-B50lN low power liN" 

IS-B50HU Hi p-ower "UHFII 

IS-B50HN Hi power 'IN" 

IS-CT50HN Cellular "Nil 
IS-PT50HN 890-980 MHz 
IS-UT50HN "UHF" Combiner/out 

IS-IE50lN Isolated Equipment 

Model Description 

IS·GF50lN GaAs Fet 
IS·GC50lN DC Pick·off + 15VDC 
IS·DC50lN DC Injector +15VDC 

Model Description 

IS·50UX·CO HF transceive 
IS·50UX·Cl Similar to IS·B50lU 

IS·50NX·Cl like IS·50UX·Cl·"N" 

IS·50NX·C2 Similar to IS·B50lN 

Model Description 

IS·50BB HF·NEMP·R.O. 
IS·75BB CCTV 
IS·93BB Data 
IS·TWAX IBM·34·36·38 Data 
IS·NEMP HF·NEMP 

Model Description 

IS·PSP/240 120/240 VAC 
IS·75F·Cl Ch 2·83 TV 
lS·300T·C2 TV Ribbon line 
IS·RCT Rotor Cable 8 lines 
IS·PLDO 120 VAC line 

PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) 

The patented PolyPhaser Impulse Suppressor Family is your best answer 
for protecting those vital communication links from lightning and static 
induced impulses (as well as high altitude nuclear blasts-EMP). 

With over 44 models of patented Impulse Suppression, PolyPhaser 
Corporation makes more reliable, longer lasting, foster, better VSWR, lower 
loss and having less throughput energy to your valuable equipment than air
gop type arrestors. Designed using the time proven controlled gas ionization 
discharge tube, these family members can handle tens-of-thousands of 
amperes time after time. They are mode from quality, highly conductive 
aluminum with 18-8 stainless fasteners and weather-coated for marine 
applications. 

BULKHEAD MOUNTABLE - TRANSMIT/RECEIVE 
Thru put 

Frequency Power Connector Max. Surge" Energy Lass dB VSWR 

30-220 MHz 325 W UHF 20,000 A :S 600uJ 0.1 1.1 to 1 
220-700 MHz 125 W 
125-220 MHz 325W N** 20,000 A :S 600uJ 0.1 1.1 to 1 
220-700 MHz 125 W 
700·1 GHz 50 W 
30-220 MHz 500 W UHF 20,000 A :S 600uJ 0.1 1.1 to 1 
220-700 MHz 250W 
125·220 MHz 500W N** 20,000 A :S 600uJ 0.1 1.1 to 1 
220·700 MHz 250W 
700·1 GHz 125 W 
806-890 MHz 10 ch @70W eo N** 10,000 A :S 10uJ 0.1 1.1 to 1 
890-980 MHz 10 ch @70 W eo N** 10,000 A :S 10uJ 0.1 1.1 to 1 
450·512 MHz 3-200 W trans. Nt ** 10,000 A :S 20uJ 0.1 1.1 to 1 

5-100 W trans. 
125·220 MHz 325 W N** 20,000 A :S 600uJ 0.1 1.2 to 1 
220·500 MHz 125 W 

BULKHEAD MOUNT ABLE RECEIVE ONLY 
Thru put 

Frequency Power Connector Max. Surge' Energy Loss dB VSWR 

125 MHz· 1 GHz N/A Nt ** 10,000 A :S 150 pJ 0.1 1.2 to 1 
400 MHz· 1 GHz N/A Nt ** 10,000 A :S 150 pJ 0.3 1.2 to 1 
400 MHz· 1 GHz N/A Nt '* 10,000 A :S 150 pJ 0.3 1.2 to 1 

FLANGE MOUNTABLE - TRANSMIT 'RECEIVE 
Thru put 

Frequency Power Connector Max. Surge· Energy Loss dB VSWR 

1.5·50 MHz 2KW UHF 20,000 A :S 600uJ 0.1 1.1 to 1 
30·220 MHz 325 W UHF 20,000 A :S 600uJ 0.1 1.1 to 1 
220·700 MHz 125 W 
30·220 MHz 325 W N** 20,000 A :S 600uJ 0.1 1.1 to 1 
220·700 MHz 125 W 
220·700 MHz 125 W N** 20,000 A :S 600uJ 0.1 1.1 to 1 
700·1GHz 50W 

DATA/VIDEO/NEMP 
Clamp 

Frequency Impedance .n Connector Max. Surge' Voltage Lass dB VSWR 

DC to 30 MHz 50 BNC 5,000 A 5.4 0.1 1.1 to 1 
DC to 20 MHz 75 BNC*** 5,000 A 5.4 0.1 1.1 to 1 
DC to 20 MHz 93 BNC 5,000 A 5.4 0.1 1.1 to 1 
DC to 9 MHz 100 Twin Ax 5,000 A 2.8 0.1 1.1 to 1 

1 to 1,000 MHz 50 BNCt ** 5,000 A 200 0.1 1.1 to 1 

POWER LINE/TV 
Thru put 

Frequency Impedance & Misc. Max.Surge* Energy Loss dB VSWR 

50·60 Hz 3 wire (solder) 12,000 A N/A N/A N/A 
50·750 MHz 75.n. F58 20,000 A :S 600uJ 0.2 1.2 to 1 
50·750 MHz 300 f'l Screws 10,000 A :S 600uJ 1.0 1.5 to 1 
N/A 24 VAC Max 8 Screws/lugs 2 KA ea. line N/A N/A N/A 
50·60 Hz Duplex Outlet 15,000 A N/A N/A N/A 

*Bosed on 8us rise/20us decay wove form; talso available In UHF; **0150 avollable In Nj Male on Antenno port; ***0150 available In type F connector 

Other products include: Ground Interconnect Resistance/Inductance Tester, 
Field Impulse Suppressor Tester, EMP - Coaxial Protectors, 

Dedicated Line/Telephone Line Protectors, Protectors for 1.7 GHz - 2.3 GHz. 
For complete information and application assistance contact: 

PolyPhaser 
Corporation 

1425 Industrial Way. P.O. Box 1237 • Gardnerville, NV 89410-1237 
Phone: 800-325-7170 • (702) 782·2511 • FAX: (702) 782-4476 

RCA TELEX: 272718 POLYPHASER 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1405 



4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS, ETC.) 4300 

Potter & Brumfield A Siemens Company 

200 S. Richland Creek Dr., Princeton, Indiana 47671-0001 • 812/386-1000 • FAX 812-386-2335 

Circuit Breakers 

Series W28 W58 W23 W31 W67-W69 W91-W93 

Type Thermal Thermal Thermal Thermal Magnetic-hydraulic Magnetic-hydraulic 

Number 1 to 3 1 to 3 
of Poles 

Circuit Series trip Series trip Series trip Series trip Series tri p; Series trip Series trip Function w/aux. switch 

Current 0.2S-1SA 1-3SA O.S-SOA O.S-SOA 0.S-30A 1-S0A 
Rating 

Maximum 32VDG 50 VDG SO VDG SO VDG 6S VDG 65 VDG 
Operating 2S0 VAG 250 VAG 250 VAG 2S0 VAG 277 VAG 277 VAG 
Voltage 

Trip Time (0.2S-2A) (1-4A) 10-4S sec. (0.S-4A) 11-30 sec. (0.S-4A) 11-30 sec. Various trip times Various trip times 
at 200% 4.S-28 sec. (S-3SA) 6-30 sec. (S-SOA) 6-22 sec. (S-SOA) 6-22 sec. available available 
of Rating (3-1 SA) 

2.2-15 sec. 

Interrupt 1,000 @ 32 VDG 2,000A @ 50 VDC (0.S-2SA) (0.S-2SA) 3,SOOA @ 65 VDG 3,500A @ 6S VDC 
Capacity or 250 VAG 1,000A @ 250 VAG 2.S00A@ 2,SOOA@ 5,OOOA @ 277 VAC 5,000A @ 277 VAG 

SOVDG SOVOG 
1,00OA@ 1,OOOA@ 
2S0VAC 2S0VAG 

(26-S0A) (26-S0A) 
1,000A @ SO 1,000A@SO 
VDG or 250 VAG VOG or 250 VAG 

Actuator Push-to-reset Push-to-reset 
button button 

Push/Pull button Toggle Toggle Toggle 

Approx. inch .54 x .63 x 1.S4d .66 x 1.38 x 1.38d .69 x 1.38 x 1.60d .69 x 1.38 x 1.60d .75 x 2.00 x 1.50d .75 x 2.50 x 2.00d 
Dimensions (mm) (13.7 x 15.9 x 39.0d) (16.8 x 34.9 x 34.9d) (17.5 x 34.9 x 40.6d) (.17.S x 34.9 x 40.6d) (19.1 xSO.8x381d) (19.1 x 63.S x 

Terminals .2S0" (6.3Smm) .2S0" (6.3Smm) #8-32 screw type #8-32 screw type .250" (6.3Smm) #10-32 threaded 
Quick connect Quick connect Quick connect studs 

#6-32 screw type 

Mounting Snaps into 5/a" ~/' -28 threaded 3fs"-24 threaded 1%," -32 threaded #6-32 tapped #6-32 tapped 
(1S.9mm) panel bushing bushing bushing (double 0) holes holes 
cutout from front 1%/'-32 threaded 

bushing 

Component 9U@@®® 9U@ 9U@ 9U@ 9U@ 9U@ Recognition 

Call toll-free 800-255-2550 for the name and telephone number of your nearby 
P&B sales representative or authorized stocking distributor. 

8·1406 For manufacturers' sales offices, see yellow pages EEM 1989 



4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) 

On-Off. 

No sooner does a fuse go to work than it quits forever. But 
when a PolySwitch" device stops overcurrent, it can reset 
itself. And go on protecting your product again and again. 

PolySwitch circuit protectors do it with technology so ele
gant it makes other approaches look burnt out. When a cur
rent overload hits its conductive polymer compounds, the 
PolySwitch PTC (positive temperature coefficient) device heats 
and turns nonconductive. Lower the current and the 
device's conductivity resumes. Along with 
your product's reputation for reliability. 

PolySwitch PTCs accomplish all this 
without manual resetting or replace
ment. Thereby eliminating any chance 
of going from a bad fuse to something 
worse-the wrong fuse. 

But solving your product's most com
mon reliability problem is only the start. 
PolySwitch PTCs are also small, monolithic, 

© 1987 Raychem Corporation 

On-Off 
On-Off 
On-Off 
On-Off 
On-Off 
On-Off 
On-Off 
On-Off 
On-Off 
On-Off 
On-Off 
On-Off 
On-Off. 

board-mountable, and testable. And they're available in hun
dreds of optimized designs-for everything from rechargeable 
batteries to telephones to stereo speakers. 

Finally, PolySwitch PTCs are from Raychem. Which means 
they're reliable, and backed by experience and support that 
never shuts down. 

Call for a free sample and more infor
mation. Because this is one time your 
product can clearly benefit from on
again, off-again performance. 

Ravchem 
Raychem Corporation 
PolySwitch Division 
300 Constitution Drive 
Menlo Park, CA 94025-1164 
(415) 361-6900 

EEM 1989 For manufacturers' sales offices, see yellow pages 
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4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) 

SCHURTER 
P.O. Box 750158 • 1016 Court. Petaluma, CA 94975·0158 • 707·778·6311 • FAX 707·778·6401 

PROTECTIVE COMPONENTS · 
Standard products for unique requirements 

UL,CSA e 
rated 30A_~ 

voe rated 16A I : 1. 

5 X 20mm 250 V 'iU ~ ~ 
FSF Quick-Acting FST Time-Lag 

&iiiii 2mA-10A~20mA-20A 

~
-..... 

i . ~ ~ 

.... 

snap·in 

f=++:4 ~. ~.~ounting 
Lt±J~ ITL1fJ 
~$: .. J~"--+t. 

5'1" , , 
'!6.l ... 

,~'-I:¥ 
. .. .. 

Microfuses 125 V 'iU @ 
MSF Quick-Acting MSO Quick-Acting 

~ ~ ffl1~1:! 

Window for - __ 
voltage markings 

Circuit Breaker 250 V 
GSS-80 combines 
overload and short 
circuit protection 

.5A-16A 

~~~-~3 
I • 

I M 

#~1 
I!:~==! 

Schematic 

Combining: 

Combine transformer 
primaries in series 
and/or parallel 

• 1 or 2 pole fuse protection for 5 x 20mm 
or '1<" x 1 '1<" size fuses 

• 4 position voltage selector (combine 
transformer primaries in series 
and/or parallel) 

• AC connector 
• Shock safety according to IEC 
• 15 A/250 V rating 

@@~®'M 
Reference section 2100 for more Power Entry Modules 
nom Schurter. Reference section 2700 for units w"h RFI 
finers. 

B·1408 For manufacturers' sales offices, see yellow pages EEM 1989 



These symbols appear on many electricaVelectronic components distributed in the world market. They indicate that a country's standard-
setting agency has approved the design of the component and/or a testing agency has approved the performance of the component in 
meeting the standard. This page lists only those countries that have a symbol to represent their authority. 

CD Argentina (IRAM) Instituto 

~ 
Hong Kong Hong Kong Standards W Poland Polski Komitet 

Argentino de Racionalization de & Testing Centre Normalizacji Miar i Jakosci (Polish 
Materiales Committee for Standardization, 

Measures and Quality Control) 

~o~""Q"'4~ Australia (SAA) Standards 

~ 
Hungary (MSZH) Magyar JO Portugal (CEP) Comissao 

{Wi Association of Australia Szabvanyugi Hivatal (Hungarian Electrotecnica Portuguesa 
.... boO 

OJ'fice for Standardization) 

<® Austria (OVE) Oesterreichischer raJ India (lSI) Indian Standards STAS Romania Institutul Roman de 
Verband fUr Elektrotechnik Institute "Manak Bhavan" Standardizare (Romanian Standards 

Institute) 

18CI 
Belgium (CEB) Comite SII Indonesia Badan Kerjasama ~""",,, Singapore Singapore Institute of 
Electrotechnique BeIge Standardisasi LIPI-YDNI (LIPI- ~i Standards and Industrial Research 

YDNI Joint Standardization 
Committee) 

ABNT Brazil (ABNT) Associa~ao 8 Iran Institute of Standards and 

* 
South Africa (SABS) South 

BrasiJeira de Normas Teonicas Industrial Research of Iran African Bureau of Standards 

@ Canada (CSA) Canadian 
~ 

Ireland (I1RS) Institute for Q Spain (IRANOR) Instituto 
Standards Association Industrial Research and Standards '.:', ~ Nacional de Racionalizaci6n y 

Normalizaci6n 

(@ Czechoslovakia Urad pro SII Israel (SII) Standards Institution 

~ Sweden (SEK) Svenska 
Normalizaci a Mereni (Office for of Israel Elektriska Kommissionen (Swedish 
Standards and Measurements) Electrotechnical Commission) 

@ Denmark (DEK) Dansk 

(f» Italy (CEI) Comitato @ Switzerland (SEV) 
Elektroteknisk Komite (Danish Elettrotecnico Italiano (Italian Schweizerischer Elektrotechnischer 
EIectrotechnicai Committee) Electrotechnical Committee) Verein Postfach 

0 Egypt (EOS) Egyptian 

0 Japan (JISC) Japanese Industrial <$> Turkey (TSE) Turk Standardlari 
Organization for Standardization and Standards Committee Agency of Enstitusu (Turkish Standards 
Quality Control Industrial Science and Technology Institution) 

® Finland (SETI) Electrical 

S Korea, Repuhlic of (South) 

~ 
United Kingdom (BSI) British 

Inspectorate Industrial Advance Administration Standards Institution 

CIID 
France (UTE) Union Technique 

(@ Mexico (DGN) Direcci6n General 1M United States (ANSI) American 
de I'Electricite de Normas Secretaria de Patrimonio National Standards Institute 

y Fomento Industrial Puente de 
Tecamachalco 

!!..!: 
Germany, Democratic IKE MAl Netherlands (NEC) Nederlands ® United States (NEMA) 
Republic of (East) (ASMW) EUR Elektrotechnisch Comite National Electrical Manufacturers 
Amt flir Standardi-sierung Association 
Messwesen und Warenprufung 
(Office for Standardization, 

!fW11 New Zealand (SANZ) Standards I:J Venezuela CODELECTRA en Metrology and Quality Control) 
Association of New Zealand Conjunto con COVENIN Avda. 

@ Germany, Federal Republic PPai. 
of (West) (DKE) Deutsche 
Electrotechnische Kommission im 

® Norway (NEK) Norsk A Yugoslavia Federal Institute of 

~ DIN und VDE (German 
Elektroteknisk Komite (Norwegian 

~~ 
Standardization 

Electrotechnical Commission of 
Electrotechnical Committee) DINandVDE) 

ELOT Greece (ELOT) The Hellenic <J) Pakistan Pakistan Standards 
Organization of Standardization Institution 



4500 RELAYS 4500 

The Clare Division 
Family Of Quality Products. 

Through 
Technology. 

B·1410 

GENERAL 
INSTRUMENT 

Quality in the 
Clare Tradition. 
Clare Division has earned the posi
tion of being the world's largest 
supplier of mercury-wetted and dry 
reed relays. 

This leadership position has not 
come easy, but has come as a re
sult of Clare Division's total commit
ment to products offering improved 
technology through innovation ... 
and to the quality and performance 
you expect from the leader in 
switching technology. 

Couple this with high volume 
manufacturing capabilities, and you 
get superior quality products, at 
competitive prices, with fast off-the
shelf delivery. 

Call your local Clare Representative 
or authorized Clare Distributor for 
more information about: 

• Mercury-wetted contact 
relays 

• Dry reed relays 
• Electromechanical relays 
• Surge arresters 

Clare Division 
General Instrument Corporation 
3101 W. Pratt Avenue 
Chicago, IL 60645 
3121262·7700 
We Help You Compete@ 

For manufacturers' sales offices, see yellow pages EEM 1989 



I riTiTiil selection 
lWlWgulde 

RELAYS 

International Rectifier 

§ Surface Mount • Mil. Spec. 

EEM1989 

..J. 

-.J. -.J. -.J -.J 

-.J§. ..J • -.J. -.J. 

For manufacturers' sales offices, see yellow pages 

relays-4500 

-.J -.J. 

..J§. 

-.J§ ..J§ ..J§ 

M390t6/6 
M390t6/45 
MS2740t 

-.J UL, eSA, VDE, 
SEMKO, TUV, 
PTB, SEV, BSI 

UL 

..J UL,eSA 

-.J§ • MIL-R-28750, 
MIL-R-390t6, 
MIL-R-83726, 
MIL-R-5757 

UL,eSA 

8·1411 



I riTiTiil selection 
mallJgulde 

RELAYS 

Potter & Brumfield B·1597 v 

Ross Engineering 
Corp. B·1615 

Schrack North 
America B·1616 

§ Surface Mount • Mil. Spec. 

8·1412 

v ..J v ..J' ..J' ..J ..J ..J ..J 

..J' ..J' ..J' .J' v' 

..J .J ..J 

For manufacturers' sales offices, see yellow pages 

relays-45BB 

..J ..J ..J ..J UL,CSA, VDE 
TUV,SEV 

.J' 

v v .J v 

EEM1989 



4500 RELAYS 

Airpax relays and solen()Ids are specified 
around the world for hundreds of PC 

4500 

RELAYSAND 
SOLENOIDS 

board applications. In standard or custom 
designs. Contact Airpax Company, Husky Park 
Frederick, MD 21701. (301) 663-5141. A divisi~n 
of North American Philips Corporation. 

Commercial Relays 
Series 33 Relay 
This small (1/2 cubic inch) relay is especially suited for use as 
an output device for remote control and cable television 
office equipment, appliances, door openers, automotive' 
controls and various types of instruments. It offers complete 
~lati~n from noisy environments and can also handle high
mductlve and tungsten filament loads. Coil voltages from 3 
VD? to 48 VDC may be specified. Sensitive models, requiring 
as little as 180 mW of coil power, are available. Thrminals are 
designed for PC board installation. 
Features: 
• Small size _1/2 cubic inch. 
• Sensitive - as little as 180 milliwatts coil power. 
• TV 5 rating available. 
• Approval- 'M ~ 
• Inexpensive-typically under $1.00. 
• 4KV Dielectric available. 
• Sealed for wave soldering. 

Military Relays 
Series 07 - Crystal Can 
Developed specifically for the aerospace industry. The stan
dard unit features a solder terminal arrangement, 26.5 VDC 
coil voltage and 10 amp contacts. 
Features: 
• Qualified to MIL-R-5757, M 5757/23, MS 27245, 

MS 27247 and MIL-R-6106. 
• Withstands severe vibration and shock. 
• DPDT Contacts. 

Custom Solenoids 
Series 7150- Vacuum Solenoids 
Applications for these custom solenoids include control 
functions for vacuum operated climate control modules and 
vacuum operated cruise control for the automotive industry. 
Our designers will work with you to develop a durable low 
cost package that will meet the requirements of your most 
difficult applications. 
Features: 
• PC board mounting available. 
• Leakage rate of 10 cc/min. maximum @ 20 in. Hg vacuum 

to as low as - 20°C. 
• Sensitive: as little as 85 milliwatts coil power 

consumption. 
• Duty cycle: continuous. 
• Ambient temperaturf. range: - 40°C ( - 40°F) to + 125°C 

( + 257°F). 

Custom Solenoids 
7019 Solenoid 
This direct Current Tubular Pull Type Solenoid is designed to 
provide up to 50 ozs. of force with a maximum stroke of 
.437". Actual usable force will depend on the stroke and 
power level. Coils are available from 6 VDC to 115 VDC with 
a continuous duty power level of 5 watts and an intermittent 
(25%) duty power of 15 watts. 

Custom Solenoids 
7007ED33-0013 D.C. Box-Frame 
Push-Type Solenoid 
Provides up to 20 ozs. of force with a maximum stroke of 
.200" . Actual usable force will depend on the stroke and 
power level. Coils are available from 6 to 115 VDC with a 
continuous duty power level of 3.0 watts and an intermittent 
(25%) duty power level of 9.0 watts. 

AI RPM 
FREDERICK DIVISION 

EEM1989 For manufacturers' saJes offices, see yellow pages 8-1413 



RELAYS 
Hybrid: Isolated input and output 
either with a solid-state input and an 
electromechanical output or vice versa. 
Typically a reed switch is used to trig
ger a solid-state output or a solid-state 
amplifier is used to trigger an electro
mechanical relay. 

Differential:· Have multiple windings 
to function when voltage, current andl 
or power difference reaches a specific 
level or value. 

Close-differential: The dropout value 
is specified close to the pickup value. 

Frequency sensitive: Operates at a set 
frequency or within specific frequency 
bands. A resonant reed, for example. 

Hermetically sealed: Totally sealed by 
glass-to-metal or metal-to-metal seals 
to ensure very low rates of gas leakage 
over long time periods. 

Encapsulated: Imbedded in a suitable 
potting compound. 

Sealed: Enclosed in a relatively air
tight cover. (Not the same as hermeti
cally sealed.) 

Covered: Unsealed metal or plastic 
enclosure or housing. 

CONTACTS 
Dry circuit: contacts that carry current 
but do not open or close during ener-

CLOSED 

NORMALLY OPEN 
OPEN 

(MAKE CONTACT) _oT----+IBT: 1_ 
-FAT -,-

1 
NORMALLY CLOSED CLOSED I 

OPEN 
(BREAK CONTACT) I 

1 
_OT_ Ir BT 
~FAT---, 

TRANSFER BREAK 
BREAK CLOSED 1 

I 
I 
I 

TIME PICKUP 
o 

SPECIFIED SPECIFIED 
PICKUP HOLD 

RANGE OF \ J RANGE OF 
MEASURED PICKUP MEASURED HOLD 

AND MEASURED AND MEASURED 
NONPICKUP DROPOUT 

\ rr_--"-. 

SPECIFIED I SPECIFIED 
NONPICKUP DROPOUT 

r-~::::::=---.:x~ 
~ 
~ 

f-------------------~~ i?", 
TlME_ 

'*' ;' 

glzmg of the load circuit. Often 
wrongly used in reference to low level 
contacts. 

Low Level: Contacts controlling rela
tively low voltages and low currents. 
Generally below 5 Vdc and lOrnA. 

OPERATING CHARACTERISTICS 
Measured dropout: The value at which 
all contacts restore to their unoper
ated position as current or voltage de
creases. 

Specified dropout: The value at or 
above which all contacts must restore 
to their unoperated position as voltage 
or current is decreased. 

1 
I 
1 
1 

OPEN 

- RT ---+1 11- BT 
-FAT~ 

I 
CLOSED 

...... RT-
I 

I+BT-+I 
~FATI 

TIME DROPOUT 
o 

OT = OPEN TIME 
BT = BOUNCE TIME 
FAT = FINAL ACTUATION TIME 
IAT = INITIAL ACTUATION TIME 
RT = RELEASE TIME 
TT = TRANSFER TIME 

Fig. 2. Typical time vs. current (non
inductive load) 

Specified hold: The value that must be 
reached before any contact change oc
curs as voltage or current is decreased 
on an operated relay. 

Specified non pickup : The value that 
must be reached before any contact 
change occurs as voltage or current 
decreases on an unoperated relay. 

Measured pickup: The value at which 
all contacts function as voltage or cur
rent increases on an unoperated relay. 

Specified pickup. The value at or be
low which all contacts must function 
as voltage or current increases on an 
unoperated relay. 
Sensitivity: Specified pickup expressed 
in watts. 

Normal bridging: The make-before
break action between adjacent contacts 
on relays designed for this purpose. 
Abnormal bridging: The undesired 
closing of contacts caused by a metal 
bridge or protrusion developed by 
arcing. 

Magnetic freezing: Sticking of the 
armature to the core as a result of 
residual magnetism. 

TIME 
Actuation: The interval from coil ener
gization or de-energization to the func
tioning of a specified contact. 

Initial actuation: The interval from 
coil energization or de-energization to 
the first closing or opening of a pre
viously open or closed contact. 

Final actuation: Sum of initial actua
tion and bounce intervals following an 
actuation. 

Contact bounce: The interval from 
close or opening of a contact to the end 
of the bounce of "chatter." 

Chatter: See bounce. 

Operate: Normally taken as the inter
val between energization and the open
ing or closing of the last contact to 
function not including bounce. 

Release: Normally taken as the inter
val between de-energization and the 
opening or closing of the last contact to 
function excluding bounce. 

Transfer: The interval between open
ing a closed contact and closing an 
open contact of a break-before-make 
relay. 



4500 RELAYS 

Allied Control® Relays 

MILITARY 
RELAYS 

RELAY TYPE 

Arrangement 

rl Amps DC 

~ 
Volts DC 

0 
AmpsAC 
Vo~sAC 

DC Nominal Volts 

8 
AC Nominal Volts 
Operate Sensitivity 
MilliwattsDC 

'" 
Plain - No Mtg. Bkts 

c 
Flange Mtg. i! 

il Stud Mtg. 
::Ii Side Bkts 

.!! Printed Ckt 

J 
Solder 
f1ug-ln 
Wire Leads 

Dielectric All Points VRMS 
Across Open Gap VRMS 
Coil to Frame 

Vibration g's 
Hz 

Shock g's 

Sealed by Welding 
! Sealed by Solder 

I Metal Dust Cover 

w Plastic Dust Cover 
Open Frame 

Temperature Range °C 

Length Inches 
Width Inches 
Height Inches 

MIL-Spec. 

EEM 1989 

1/2 Size Crystal 
ERS&S 

2PDT 
2 

28 
0.3 or 0.7 

115 

6, 12, 26.5 or 48V 

240 

X 
X 
X 
X 

X 
X 
X 
X 

1000 
500 
500 

S ERS 

20 30 

2000 3000 

50 

X 

-65 +125 

0.8 
OA 
OA10 

Mil-R-39016/6 

Full Size 
Crystal 

Long Coil 

Senslti.e Crystal 
WJS WKJ WKY 

1 PDT 2PDT 2PDT 

3 3 
29 29 

0.3 0.3 
115 115 

6, 12, 26.5, 48 or 115V 

25 40 260 

X X 

X X 
X X 
X X 

X X 
X X 
X X 
X X 

1000 1000 
500 500 
500 500 

15 20 
2000 2000 

50 100 

X X 

-65 +125 -65 +125 

0.8 0.8 
0.4 OA 
1.281 0.875 

Mil-R-5757/13 Mil-R-5757 

ALLIED CONTROL 
100 Relay Road 
Plantsville, CT 06479 
(2031621-6771 

FAX No. 203-621-4932 

Fun Size 
Crystal 

KHJ KHY 

2PDT 
2 

29 

0.3 
115 

6,12,26.5, 48 or 115V 

260 

X 
X 
X 
X 

X 
X 

X 
X 

1000 
500 
500 

20 
2000 

100 

X 

-65 +125 

0.8 
OA 
0.890 

Mil-R-5757 

For manufacturers' sales offices, see yellow pages 

Miniature Round 
Sensili.e 

RSH 

1 PDT 2PDT 
2 

29 
0.3 

115 

22 40 

X 

X 

X 
X 

1000 
500 
500 

10 

500 

50 

X 

-65 +125 

1.223 
0.343 
1.843 

MlI-R-5757 

4500 

Full Size 
Crystal 
2 Pole 

JH 

2PDT 

29 
0.3 

115 

6, 12,26.5,48 or 115V 

260 

X 
X 
X 
X 

X 
X 
X 
X 

1000 

500 
500 

20 
2000 

50 

X 

-65 +125 

0.8 
OA 
0.890 

Mil-R-5757 

8·1415 



4500 RELAYS 

AlliedControl® Relays 

MILITARY 
RELAYS 

Full Size 
Crystal 
4 Pole 

JH 

4POT 
2 

29 
0.3 

115 

6,12,26.5,48 or 115V 

480 

X 
X 

X 
X 
X 

1000 
500 
500 

20 
2000 

50 

X 

-65 +125 

1.380 
0.8 
0.890 

MiI-R-5757 

Miniature Round 
2 Pole 

MH·6 MHB·6 

2PDT 
5 

29 
0.3 

115 

6,12,26.5,48 or 115V 
115V 

525 520 

X 
X 
X 

X 
X 

1000 
1000 
1000 

15 
1000 

50 

X 

-55 +85 -65 +125 

1.062 
0.712 
1.796 

Mil-R-5757 

Miniature Round 
4 Pole 

Miniature Round 
6 Pole 

MH·12 MHB·12 MHJ·12 MH·18 MHB·18 MHJ·18 

4PDT 6POT 
5 5 

29 29 
0.3 0.3 

115 115 

6, 12,26.5,48 or 115V 6, 12,26.5,48 or 115V 
115V 115V 

700 675 675 875 845 845 

X X 
X X 

X X 

X X 
X X 

1000 1000 
1000 1000 
1000 1000 

15 15 20 15 15 20 
1000 1000 2000 1000 1000 2000 

50 50 

X X 

-55 +85 -65 +125 -65 +125 -55 +85 -65 +125 -65 +125 

1.656 
1.125 
1.75 

MiI-R-5757 

1.812 
1.312 
1.75 

MiI-R-5757 

ALLIED CONTROL 
100 Relay Road 
Plantsville, CT06479 

(203) 621-6771 

FAX No. 203-621-4932 

Miniature Round 
4 Pole 10 Amp 

MHY 

4POT 
10 
29 
0.5 

115 

6,12,26.5,48orl15V 
115V 

875V 

X 

X 

X 
X 

X 

X 

1000 
1000 
1000 

20 
500 

50 

X 

-65 +125 -55 +85 
DC PC 

1.812 
1.265 
1.953 

Mil-R-5757 

B-1416 For manufacturers' sales offices, see yellow pages 

Military 'JYpe - Commercial 
Version for Industrial Use 

1/2 Size Crystal 
ST 

2PDT 
2 

28 
0.3 

115 

26 .. 5V 

240 

X 

X 

1000 
500 
500 

20 
2000 

50 

X 

-55 +125 

0.8 
0.4 
0.410 

4500 

EEM 1989 



4500 RELAYS 

Allied Control® Relays 

GENERAL PURPOSE RELAYS 

RELAY TYPE 

Arrangement 

tl 
Amps DC 

l!! Volts DC 

~ Amps AC 
Co) 

VoltsAC 

DC Nominal Volts or 

~ PC Nominal Volts 

Operate Sensitivity 

'" 
Plain - - No Mtg. Bkts. 

c Flange Mtg. .. 
c Stud Mtg " D 
::E Side Bkls. 

~ Printed Ckt. 
c Solder 
.~ 

Plug·ln 
~ Wire Leads 

Dielectric All Points VRMS 

Across Open Gap VRMS 

Coil to Frame 

Vibration 9 '5 

Hz 

Shock g's 

Sealed by Welding 

! Sealed by Solder 

" .. Metal Dust Cover .2 g PlastiC Dust Cover 

'" Open Frame 

Temperature Range °C 

.. 
,~ Length Inches 
c 

.~ Width Inches 

c Height Inches 

MiI·Spec. 

EEM 1989 

Miniature Power 
BOT/BOHR/BOOR 

1 PDT 2PDT 

15 

28 

15 

115 

6,12,24,48 or 115V 

6,12,24,48,115 

or 230V 

4.2VA AC lAW DC 

X 
X 

X 

X 

1250 

1250 

1250 

10 

55 

25 

X 
X 

X 

0+71 

Open Frame Enclosed 

162 1.796 

1.5 1.672 

1937 2.687 

Miniature Power 
BOY /BOYHR/BOYOR 

Sensitive 

2PDT 

10 

26.5 

10 

110 

55, 13, 24, 62, 87 

or 115V 

360mW 

X 

X 

X 

X 

1250 

1250 

1250 

10 

55 

25 

X 
X 

X 

0+71 

Miniature Power 
PO/POHR/PODR 

2PDT 3PDT/4PDT 
15 

29 

15 

115 

6,12,26.5, 48 or 115V 

6,12,24,48,115 or 230V 

4.2VA AC 14WDC 

X 

X 

X 

X 

1250 

1250 

1250 

10 

55 

25 

X 

X 

X 

0+71 

2&3 Pole 4 Pole 

Open Frame I Open Frame Enclosed Open Enclosed 

1.843 1.796 1906 1906 1.906 2.281 

15 1.672 1.718 1.906 2.281 2.156 

1.937 2.687 2.81 3.218 2.281 3515 

ALLIED CONTROL 
100 Relay Road 
Plantsville, CT 06479 
(203) 621-6771 

FAX No. 203·621-4932 

For manufacturers' sales offices, see yellow pages 

4500 

Sensitive 

As Low As .003 Walts 

SWS SWN SWP 

1 PDT lPDT/2PDT 

1 2.5 5.0 

24 24 24 

1 2.5 5.0 

115 115 115 

3mW 12mW 50mW 

X 

X 

X 

X 

1000 
500 

500 

NjR 10 

NjR 55 

N/R 25 

X 
X 

X 

0+71 

1625 

1.141 

lA06 

8·1417 



4500 RELAYS 

Allied Control®Relays 
INDUSTRIAL 
RELAY 
SOCKETS 
SNAP TRACK MOUNTED 

Construction 

Tennlnals 

HSOSL608S 
8-pin octal socket. Rating: U/L and 
CSA, 10 amperes, 300VAC_ Wire sizes: 
up to #12 AWG. Terminals: pan head 
6-40 screw. 

HSOSL611S 
ll-pin magnol socket. Rating: U/L and 
CSA, 10 amperes,300VAC. Wire sizes: 
up to #12 AWG. Terminals: pan head 
6-40 screw. 

HSOSL708S 
8-pin blade type socket. Rating: U/L, 15 
amperes, 300VAC; GSA, 10 amperes, 
300VAC. Wire sizes: up to #12 AWG. 
Terminals: pan head 6-40 screw. Cas
cading mounting center 1.74 ± .010. 

HSOSL711S 
ll-pin blade type socket. Rating: U/L, 
15 amperes, 300VAC; GSA, 10 am
peres. Wire sizes: up to #12 AWG. 
Terminals: pan head 6-40 screw. Cas
cading mounting center 1.74 ± .010. 

HSOSL7155 
14-pin blade type socket. Rating: U/L 
and CSA, 5 amperes, 300VAC. Wire 
sizes: up to #14 AWG. Terminals: pan 
head 4-40 slot. 

Mounting Track 

U/L 
GSA 

8-1418 

Self-extinguishing, black polycarbon
ate bocy with integral molded barrier. 

Combination slot/phillips head screws 
and caplive self lifting terminal clamps_ 

1006-40 
TERMINAL 
SCREW 

1006·40 
TERMINAL 
SCREW L 

375TYRJ--

~-2Q3_ 

j 
- 1 

! l-~~a _:~ 45 m~ 

Standard Track SL601 and SL602 will 
accept either regular and snap track 
sockets. 

E48784 
LR28098 

i 
0 

i 
9 
Ji 

SOLID 
STATE 
RELAYS 

Arrangement 
AmpsAC 
VoitsAC 

Amps DC 

Volts DC 

DC Nominal Volts 

AC Nominal Volts 

Panel 

Printed Ckt. 

Length Inches 
Width Inches 

Height Inches 

SOLID 
STATE 
TIMER 
Arrangement 
Amps 
Volts 

Nominal Coil Voltage DC 

Nominal Coil Voltage AC 

Timer Delay - Operate Delay 

Timing Adj. 

Mounting 

Dimensions - Length 

Width 
Heighl DC 
Height AC 

ALLIED CONTROL 
100 Relay Road 
Plantsville, CT 06479 
(203) 621-6771 

FAX No. 203-621-4932 

For manufacturers' sales offices, see yellow pages 

1 PST NO 1 PST NC 
10,25 or 40 

280 

1 PST NO 
4 

240 

4500 

3-32VDC 

2O-28VAC l00-135VAC 
5,12,24 or 32 

x 

2.250 
1.75 
1.0 

X 

E57093 
LR34171 

2PDT 

28VDC 
20r5 

12,24 or 48 
24,115 

0.1 to 300 sec. 
Fixed or I I 

x 

1.6 

1.0 
.05 

4PDT 

115VAC 

Printed Circuit Board Mounting 

Socket Mounting 

1.391 

0.735 

1.187 
1.968 

Chassis Mounting 

to 

55 

1.594 

0.735 
1.187 
1.968 

EEM 1989 



4500 RELAYS 

Allied Control® Relays 

CRADLE & LOW PROFILE RELAYS 

RELAY TYPE 

Arrangement 

J 
Amps DC 

\l:JltsDC 

Amps PC 
\,bits PC 

DC Nominal Volts 

~ 
PC Nominal Volts 
Operate SensitMty 

M!~;"vatts 

f 
Plain - "Mtg. Skts. 

Flange MIg. 

Stud Mtg. 

Side Skts. 

.!! AintedCkt. 

.; Solder 

! Plug·ln 

Wire Leads 

Dielectric AU FIoints VRMS 

Across Open Gap VRMS 

Coil to Frame 

Vibration g's 

Hz 

Shock g's 

I 
Sealed by Welding 
Sealed by SoIqer 

Metal Dust Cover 

Plastic Dust Cover 

Open Frame 

Temperature Range ·C 

• 

I Length Inches 

Widtt1lnches 

Height Inches 

Mil-Spec. 

lJl'_ 

CSA 

Miniature General Purpose 

Cradle Relay 
T1541T1631T3511T362 

Incl. Mag Latch 

2-P 

1 PCT up to BPDT 

1,2,5 or 10 

29 

1,2,5 or 10 

115 

3to 115 

6 to 220 

20 to 1000 

x 

x 

x 
X 
X 

1000 

500 
500 

10 

55 

25 

X 
X 
X 
X 

-55 +71 

4-P 6-P 

"Iastic Dust Cover 

8-P 

.93; 1.172 1.391 1.594 

.735 

1.187 

735 .735 

1.187 1.187 

E20604 
LR34171 

735 

1.187 

Flat Pack 

MPCIMPCL 
Incl. Mag Latch 

2PCT 4PCT 

lor2 

28 

0.5 or 1 
120 

5,6, 12,20.24 or 48 

160 to 550 

X 

X 

1000 

500 (350 btwn. ckts.) 

500 

10 

55 

30 

X 

-55 +80 

2·P 4-P /2·P Mag Latch 

1.10 

0.6 

0.425 

E20604 
LR34171 

ALLIED CONTROL 
100 Relay Road 
Plantsville, CT 06479 
(203) 621-6771 

FAX No. 203-621-4932 

1.10 
0.780 

0.425 

i 
15 o 

4500 

Cradle Socket and Accessories 

Sody molded of glass filled flame 
retardant polyester (PST). Meets 
UL94VO and is fungus resistant. 

One piece contacVterminal construction 
of berylium copper. 

Selectively plated gold over nickel on 
contact area. 60/40 Brite-Tin on 
terminal area. 

Number of Poles 
2 = 2-pole socket 
4 = 4·pole socket 
6 = 6-pole socket 
8 = 8-pole socket 

Type of Terminal 
1 = Solder lug/chassis mounted 
3 = Standard PC In·line mounting 
5 = PC mounting .100" x .100" grid throughout 
7 = PC mounting .100" x .100" grid in contact 

.100" x .150" grid in coil 

Socket Assemblies 
10 = Socket only 
11 = Socket with ground spring installed 
12 = Socket with ground spring Installed and retainer 
13 = Socket with retainer 

Pare Name Part No. Diagram Retainer- Diagram Part No. 

Ground T-00102 (l Spring H)()101 ~~ ~ for Solder 
Lug/ChassIs T-{XJ104 

~ to be Inserted 
Into recesses 

T-00106 on narrow Sides 
6-pole of sockets 

Ground 

~r- DI!] Spring T-ool08 
for all T-00105 8-pole ~ Pc. mounted Flat Retainer 
sockets 

~ 
I~-Te-nn--I-n-al-S-----------------------------

i5 C~~~~;r ~u~~nt (tn~e~~~~i~9) (Stag~r~O~p~~ing) 

U/L 
CSA 

E20604 

LR34171 

EEM 1989 For manufacturers' sales offices, see yellow pages 8-1419 



RIES 
RTS 

PR T SELE TI UI ES 

RE~TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

88/89 EDITION OF EEM 
Abbreviations/Acronyms 

........... A·1404, B·1090, C·1119 0·1156 
AC Power Supplies, Product 

Selection Guide ............................ 0.2156 
Ascn Code ..................................... 0·1 080 
Batteries, Product Selection Guide .... 0·1447 
Batteries & Fuel Cells, 

Characteristics ............................. 0·1450 
Cabinets, Enclosures, Racks & Chassis, 

Product Selection Guide ................ C·1003 
Capacitors, Basic Formulas ............... A·1 093 
Capacitors, Miniglossary .................. A·1 066 
Capacitors, Product Selection Guide .A·1002 
Coils, Chokes, Inductors, 

Product Selection Guide ................ A·1197 
Conductors, Maximum Current Capacity 

of Copper & Aluminum ... A.2272, C·1316 
Connectors, Miniglossary ...... , ......... C·12 71 
Connectors, Terminals & Sockets, 

Product Selection Guide ................ C·112 7 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide ............................. A·1339 

DC Power Supplies, Product 
Selection Guide ............................ 0.1537 

Delay Lines, Product Selection 
Guide ............................................ A·1503 

Dielectrics, Thermal Conductivity ..... B.1916 
Discrete Semiconductors, Product 

Selection Guide ............................. A·2154 
Displays, Readouts, & CRTs, 

Product Selection Guide ................ B·1 041 
EBCDIC Code ................................. 0·1086 
Encapsulation, Miniglossary .............. C·1124 
Fans, Blowers, Cooling Equipment, & 

Heat Exchangers, Product 
Selection Guide ............................. C·1631 

Fiber Optics, Miniglossary ................ B.111815 
Fiber Optics, Product 

Selection Guide ............................. B.1204 
Filters, Power, Product 

Selection Guide ............................. A·1642 
Filters, Signal, Product 

Selection Guide ............................ A.1683 
IC Master ........................................ A·l 740 
Instruments, Test & Measuring, 

Product Selection Guide ................ D-1210 
Interconnection Systems, Product 

Selection Guide ............................. C·1702 
Keyboards & Keypads, Product 

Selection Guide ............................. B·1854 
Lamps, Lights, & Indicators, Product 

Selection Guide ............................. B·1126 
Logofinder & Trademark Directories ... C·901 
Microwave Components, Product 

Selection Guide ............................. A·1776 

Military Qualified Products List.. ........ B·1 002 
Motors, Drives, & Rotating Components, 

Product Selection Guide ............... B·1221 
Opto Semiconductors, Miniglossary 

................................................... A.2169 
Oscilloscopes, Product 

Selection Guide ............................. 0·1426 
Panel Hardware, Product 

Selection Guide ............................. C·1583 
Panel Meters, Analog & Digital, Product 

Selection Guide ............................. 0·1376 
Potentiometers, Trimmers, Controls, & 

Rheostats, Product 
Selection Guide ............................. A·2078 

Power Supplies, Miniglossary 
...................................... A.ZZ76, 001541 

Power Supplies, AC, Product 
Selection Guide ............................. 0·2156 

Power Supplies, DC, Product 
Selection Guide ............................. D-1537 

Protective Components (Fuses, 
Circuit Breakers, etc.), 
Product Selection Guide ................ B·1351 

Relay Contact Forms ....................... B·1450 
Relays, Electromechanical, 

Miniglossary ................................. B·1414 
Relays, Product Selection Guide ........ B·1411 
Resistor Color Codes ....................... A·1952 
Resistors, Product Selection Guide ... A·1867 
Servo Components, 

Miniglossary ................................. B·1266 
SI Units, Basic Guide To, 

.......... A·1434, B·1472, C·1692, 001386 
Solenoids, Product Selection Guide ... B·1655 
Switches, Product Selection Guide .... B·1673 
Symbols-International Authorities 

......... A.1454, B.1064, C.1104, 0.1166 
Thermal Components, Product 

Selection Guide ............................. B·1886 
Thermal ConductiVity of Dielectrics 

at Room Temperature ................... B·1916 
Thyristors/High Power Diodes, 

Miniglossary ................................. A·2211 
Timers, Miniglossary ......... B.1492, 0.1140 
Trademark & Logofinder Directories ... C·901 
Transducers & Encoders, Product 

Selection Guide ............................. B·1928 
Transformers, Product 

Selection Guide ............................. A·2215 
Voltage Drop Nomograph 

......... A·2262, C.1469, C.1960 0·1718 
Wire & Cable, Product 

Selection Guide ............................. C·1755 
Wire Gauges-Diameter, Area, 

Copper Weight... ........... C·1343, C.1759 



4500 RELAYS 4500 

IItt h [ 349 ROUTE 206 SOUTH, SOMERVILLE, N.J. 08876 
pC or~_. ___ T_E_L_E_PH_O_N_E_:_(2_0_1 }_3_59_-4_4_5_4_FA_X_2_0_1-_3_59_-8_1_78 ______ _ 

Discover the Altech Advantage ... 

SELECT FROM ALTECH'S COMPREHENSIVE RELAY FAMILY 

Altech relays meet electrical standards according to IEC, VDE, DIN and other 
important worldwide standards including UL and CSA. These relays offer var
ious mounting configurations including snap-on DIN rail, panel mount, base 
mount and plug-in. 

Altech Sensing Relays ... 

Available in present or user-programmable parameters ... Voltage ranges 
from 15mV to 700V. Current ranges from 2 mA to 150 A. Hysteresis adjust
ment provides dead band selection of maximum and minimum set points. 
Consider Altech sensing relays to protect, control and monitor your system or 
equipment. 

Some examples are ... 

AllAN SERIES 

All AA SERIES 

BASERIES 

ECTIMER 

Altech's BA 9054 relays for undervoltage and overvoltage problems. 

Altech's AI 941 N relays for phase-sequence control. 

Altech's MK 9052 relays for thermistor monitoring of windings, shaft bear
ings and various other thermal concerns. 

Altech's IK 8715 relays for circuit sharing control of more than one electrical 
device. 

Altech's BA 9055 relays for precise sensing of rotary or linear motion. 

Altech's AI 993 relays for early warning of malfunction or failure of your sys
tem components. 

Altech's BA 7901 relays for on-time functioning of motors, annunciators, 
relays and contactors in sequencing applications. 

Altech Printed Circuit Board Relays 

Predictable and reliable performance is ensured. Miniature sizes with wash
ability offer desirable features for your electronic design. Contacts rated to 16 
amperes and 380 volts. Coil power consumption can be less than 125 milliwatts 
and coil voltages up to 110V. 

An example is ... 
Altech's tiny OW 5691 (0.4" x 0.8" x 0.4") has a contact life up to 100 million 
operations and an incredible contact rating of SA and coil voltages of 3-48 VDC. 

OA8870 

OA5682 

OW5691 

R867 

SEE OUR ENCLOSURES IN SECTION 1400 Co1035/SEE OUR TERMINAL BLOCKS IN SECTION 2100Col151-55/SEE OUR SWITCHES IN SECTION 5100 Bo1677 

EEM1989 For manufacturers' sales offices, see yellow pages B·1421 
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RELAYS 

REED RELAYS 
From American Relays, Inc. 

Whether you're looking for a REED RELAY that will 
meet FCC surge requirements, or a sensitive 

Low-Level REED RELAY to switch ATE signal ... 

AMERICAN RELAYS HAS IT ALL 

High Quality - Low Price - On time Delivery 

Dry and Mercury Wet contacts 
With High Voltage, High Power or Low Level switching 

Standard or Specified to YOUR Application, 
AMERICAN RELAYS can Build the REED RELAY you need. 

American Relays, Inc., offers a comprehensive line of super-reliable 
reed relays. American Relays, Inc., 100% tests all reed switches 

AND 100% final tests all reed relays. We are specialists in 
"THE REED RELAY INDUSTRY". 

PACKAGE STYLES SWITCHING TYPE 
• Encapsulated 
• Open Frame 
• Axial Leeds 
• DIP 
• SIP 

• General Purpose Dry Reed 
• Low Level Switching 
• High Power 
• High Voltage 
• Mercury Wetted Contacts 

• UL Recognized Relays Available 

10306 Norwalk Blvd., Santa Fe Springs, CA 90670 
TEL (213) 944-0447. FAX (213) 944-0590 

For manufacturers' sales offices, see yellow pages 

4500 

. EEM 1989 



4S00 RELAYS 

American Relays, Inc. 
10306 Norwalk Blvd., Santa Fe Springs, CA 90670. (213) 944-0447. FAX (213) 944-0590 

TERMINAL CONTACT FORMS 
RELAY TYPE DESCRIPTION GRID AVAILABLE POLES 

Epoxy encapsulated. Total Form A (1 to 6) 

ENCAPSULATED Environmental protection. 1.000 x .100 Form B (1 & 2) 
Wide range of contact forms 1.000 x .150 Form AlB (1 & 2) 
and coil voltages are available. Form C (1 to 4) 

Form A Latching (1 & 2) 

Durable glass filled polyester 
bobbin construction. Switch and Form A (1 to 4) 

OPEN FRAME coil leads are securely held with 1.000 x .100 Form B (1 & 2) 
epoxy potting. Cost efficient 1.000 x .1S0 Form C (1, 2, 3) 
pi ug-i n type reed relay. Form A Latching (1) 

Rugged axial lead tubular relay. 
Nickel plated metal jacket Form A (1 & 2) 

AXIAL provides magnetic shield. Axial Form B (1) 
1.000" center formed leads 1.000 x .100 Form C (1 & 2) 
are available. Form A Latching (1) 

Most economical, high perform-
ance tubular relay. 

T SERIES Completely sealed in a flame Axial FormA(1 &2) 
retardant plastic tube. 1.000 x .100 Form B (1) 
1.000" center formed leads 
are available. 

HIGH 
SOW contact rating. Available Axial 

POWER 
with encapsulated, open frame 1.000 x .100 Form A (1 & 2) 
and axial lead packages. 1.000 x .1S0 

2SW, 1000 VDC switching. 

HIGH 
2S00 VDC breakdown voltage. Axial 
Miniature size. Available with 1.000 x .100 Form A (1 & 2) 

VOLTAGE encapsulated, open frame and 1.000 x .1S0 
axial lead package. 

Mercury wetted contact relay. 

MERCURY 
SOW contact rating. Extremely Axial 
long life expectancy. No contact 1.000 x .100 Form A (1 & 2) 

WETTED bounce. Stable low contact 1.000 x .1S0 Form C (1 & 2) 
resistance. 

Epoxy molded DIP reed relay. 

DIP Logic compatible. Stable DIP Form A (1 & 2) 

RELAYS contact resistance. Fits .300 x .100 Form B (1) 
all standard DIP sockets and is Form C (1) 
automatic insertion compatible. 

High quality economical 
Single-In-Line package reed relays. 

SIP Epoxy encapsulated package. SIP Form A (1) 

RELAYS Various contact ratings are .2 x .4 x .2 Form B (1) 
available. .2 x .2 x .2 Form C (1) 
UL recognized series available. 

Let us design reed relays for your application. 

SPECIAL Special relays are cost competitive with 

RELAYS standard relays in most cases. 
Consult the factory or your local representative 
with your specific requirements. 

EEM 1989 For manufacturers' sales offices, see yellow pages 

4S00 

REED RELAY 
INDEX 

PACKAGE 

8·1423 
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American Relays, Inc. REED RELAYS 
10306 Norwalk Blvd., Santa Fe Springs, CA 90670. (213) 944-0447. FAX (213) 944-0590 a ------------------------------------------------------------------

• High Quality Low Cost Single-In-Line 
• Sturdy Bobbin and Encapsulated in a 

Polyester Case 
• UL Recognized (File #E104383) 

GENERAL SPECIFICATIONS 
Contact resistance: .150 ohms max. 
Operate time: '0.5 ms typo 
Release time: 0.2 ms typo 
Bounce time: (Form A & B) 0.25 ms typo 

(form C, NO/NC) 0.5/1.5 ms typo 
Insulation resistance: 1010 ohms min. 

(form A), 109 ohms min. (form C) 
Operating temperature: -400 to +85°C 
Vibration: 20G (10 - 2000 Hz) 
Shock: 50G @ 11 ms duration 

DIP AND SIP REED 
RELAYS 

]1 (DIP) 
1 , 6 7 

1-(1~~051~ J l,7':~Ir-j 
.015 ~r .275 ~o 
(.38) -l. (6.98) D (6.60) 

I! ~ 4"8) I~\, 
,;'.~~, __ I-- JI 020'.010 J L 

I (.51 ~ .25) (l~~~l 
600 -j f-- (1'5.24) -

r-- ,,, ---j '.2.0 r 
(SIP) I '''''' I 1,7.11) 

Ip, 1-' ~ '11300 
020 760 
(50ll1 3 5 7 ('i-l 

-I ~ ~ ~ ~_ '''''''' "O::I~ L I I L ,~:::::~ ~200200200 
(5.08) (5.0B) (5.06) 

'MICRO SIP WIDTH .200 
'MICRO SIP HEIGHT .225 

Contact 
Form 

1A 
Standard 
®'iU 

lA 
High 
Power 
®'iU 

lA 
High 

Voltage 

1A 
Mercury 

lA 
Low Level 
Ruthenium 

Contact 

1C 

Contact 
Form 

lA 

2A 

1B 

1C 

1A Hg 
Wet 

1A 
Mini 
SIP 

lA 
Micro 
SIP 

L L~ ,;:,~;," --i .--.l 
,wffi ~::~:~:'S3.~ F==d"OIAnp Roo" ''t'-' r "", --:2iiOI5.'1 

I,~::,-l- ,~~, --I L--- :,:::; ----11 

~ Lr=--= ',l'";," -I ~ 
.'::~~ IR':~ {lUlfO lcOl2'51 ~ ,-- --i--:wc(5.'1 ',,,. 1 .,. .,00 ."~'~,m i~~5~' ~1:ir.:l,~r (0.51 ~;~~( •• ,gl----j 

~,ool ~'···'"ll ~ 
'~30(80'1 .• k (~ ~~=l,;~" m'"",,;;;~~j,,,:,m 

Ig~s~ I ~~~ .~I!-f--- 'd~(~1 ---I ,:~:. I-~ m ----11 

Part Number 

SE051AOO 
SE061AOO 
SEI21AOO 
SE241AOO 

SE051Al0 
SE061AIO 
SEI21AIO 
SE241Al0 

SE051A20 
SE061A20 
SEI21A20 
SE241A20 

SE051A30 
SE061A30 
SEI21A30 
SE241A30 

SE051A40 
SE061A40 
SE121A40 
SE241A40 

SE051 BOO 
SE061 BOO 
SEI21 BOO 
SE241 BOO 

SE051 COO 
SEDSICDO 
SEI21COO 
SE241 COO 

Part Number 

No Diode 

ADIA05 
ADIAI2 
ADIA24 

AD2A05 
AD2AI2 
AD2A24 

ADI B05 
ADIBI2 
ADI B24 

ADIC05 
ADICI2 
ADIC24 

With Diode 

ADIA05D 
ADIAI2D 
ADIA24D 

AD2A05D 
AD2A12D 
AD2A24D 

ADI B05D 
ADIBI2D 
ADIB24D 

ADIC05D 
ADICI2D 
ADIC24D 

ADIA05HG AD1A05HGD 
ADIAI2HG ADIAI2HGD 
ADIA24HG ADIA24HGD 

SDIA05 
SDIA12 
SDIA24 

SD1A05D 
SDIAI2D 
SDIA24D 

SHIA05 
SHIA12 
SHI A24 

N/A 

Coil 
VDC 

5-6 
5-6 
12 
24 

5-6 
5-6 
12 
24 

5-6 
5-6 
12 
24 

5-6 
5-6 
12 
24 

5-6 
5-6 
12 
24 

5-S 
5-6 
12 
24 

5-6 
5-6 
12 
24 

Coil 
VDC 

5 
12 
24 

5 
12 
24 

5 
12 
24 

5 
12 
24 

5 
12 
24 

5 
12 
24 

5 
12 
24 

Coli 
Res. 

(Ohms) 

500 
125 
500 

2000 

300 
125 
500 

2000 

300 
125 
500 

2000 

200 
125 
500 

2000 

500 
125 
500 

2000 

300 
125 
500 

2000 

200 
125 
500 

2000 

Coil 
Res_ 

(Ohms) 

500 
850 

2200 

200 
500 

1750 

500 
500 

1750 

200 
500 

1750 

90 
360 

1440 

500 
850 

2200 

500 
1800 
1800 

Must Must 
Break 

Contact Down 
Oper- Re-
ate lease 
VDC VDC Ratings Voltage 

3.8 0.5 10 Watts 250 
3.8 0.5 200 VDC 
8.0 1.0 0.5 Amps 

16.0 2.0 

3.8 0.5 50 Watts 500 
3.8 0.5 200 VDC 
8.0 1.0 1.0 Amps 

16.0 2.0 

3.8 0.5 25 Watts 2500 
3.8 0.5 1000 VDe 
8.0 1.0 1.0 Amps 

16.0 2.0 

4.0 0.5 50 Watts 1500 
4.0 0.5 500 VDC 
9.0 1.0 1.0 Amps 

18.0 2.0 

3.8 0.5 10 Watts 300 
3.8 0.5 200 VDC 
8.0 1.0 0.5 Amps 

16.0 2.0 

3.8 0.5 10 Watts 250 
3.8 0.5 200 VDC 
8.0 1.0 0.5 Amps 

16.0 2.0 

3.8 0.5 3 Walts 200 
3.8 0.5 100 VDe 
8.0 1.0 0.25 Amps 

IS.O 2.0 

Must Must 
Break 

Contact Down 
Oper- Re-
ate lease 
VDC VDC Ratings Voltage 

3.8 0.5 10 Watts 
8.0 1.0 ISO VDe 250 

16.0 2.0 0.5 Amps 

3.8 0.5 10 Walts 
8.0 1.0 ISO VDC 250 

16.0 2.0 0.5 Amps 

3.8 0.5 10 Walts 
8.0 1.0 ISO VDC 250 

16.0 2.0 0.5 Amps 

3.8 0.5 3 Walts 
8.0 1.0 100 VDC 250 

16.0 2.0 0.25 Amps 

4.0 0.5 50 Walts 
9.0 1.0 100 VDC 1000 

18.0 2.0 2.0 Amps 

3.8 0.5 10 Watts 
8.0 1.0 ISO VDC 250 

16.0 2.0 0.5 Amps 

3.8 0.5 10 Watts 
8.0 1.0 100 VDC 200 

16.0 2.0 0.5 Amps 

"T" SERIES • Most Economical High Quality Relay 

• Axial Leads for Flexible Mounting 

• Formed Leads for P.C_ Board Mounting 

Part Number 

Contact Formed Coil Coil Must Must 
Form Axial (1.00" Center) VDC Res. Operate Release 

T0051A500 TU051A500 5 500 4.0 0.5 
lA TOl21A500 TUI21 A500 12 500 9.0 1.2 

T0241 A2KO TU241A2KO 24 2000 18.0 2.4 

T0052A250 TU052A250 5 250 4.0 0.5 
2A TOl22AI KO TUI22AI KO 12 1000 9.0 1.2 

T0242A2KO TU242A2KO 24 2000 18.0 2.4 

T0051 B250 TU051 B250 5 250 4.0 0.5 
lB TOl2181 Ko TUI21BI KO 12 1000 9.0 1.2 

T0241B2KO TU241B2KO 24 2000 18.0 2.4 

8·1424 For manufacturers' sales offices, see yellow pages 

Schematic 

Schematic 

~ 
1 2 6 7 

r~1 + . 
1 2 8 7 

},~i 
1 :z I!I 7 

r~ 
1 + 3 5 1 

Break 
Contact Down 
Ratings Voltage 

10 Watts 
200 VDC 300 
0.5 Amps 

10 Watts 
200 VDe 300 
0.5 Amps 

10 Watts 
200 VDC 300 
0.5 Amps 

EEM 1989 



4500 RELAYS 

American Relays, Inc. 
10306 Norwalk Blvd., Santa Fe Springs, CA 90670. (213) 944-0447· FAX (213) 944-0590 

OPEN FRAME REED 
RELAYS (SERIES C AND D) 

0>, ~ • High Perlor-,,,,, ,.~::, mance, Low 

*
~ .- _. Cost Open 

"'''''' Frame, PC 
,,'::, I-- :,~ -----1 Mount Dry Reed 

"." Relays 
l ~~'.'e~5,~:A • Popular1.000" 

"m'"'' , Q' T x .1 00" or 1.000" 
:::::::: 1AOR1C 1'"81 X .150" Pin 

t ' 0 -.l Spacing 
..L • Rigid Poly-

:'~:::::: I 2A 18 2. I ~ IT ester R~lay ,,,,, '" ' 2C OR' ",,, Body with 
'00""'" CATCHING: I Epoxy Filled 

~ Ends 
Specifications 

Power (Resistive Load) 
Voltage (Max. Switching) 
Voltage (Min. Breakdown) 
CUrrent (Max. Switching) 
Current (Max. Carry) 
Capacitance (Typical) 
Contact Resistance 

(Max. Initial) 
Operate Time (Typical) 
Release Time (Typical) 
Insulation Resistance 

(Min.) 
Life (Low Level) 

Life (Rated Load) 

Temperature 
Vibration 
Shock 

Form AlB 
10 Watts 
200 VDC 
300 VDC 
0.5 Amps 
2.0 Amps 

0.2 Pf 

Form C 
3 Watts 
28 VDC 

200 VDC 
0.25 Amps 
1.2 Amps 

0.8 Pf. 

0.2 Ohms 0.2 Ohms 
0.5 ms 0.5 ms 

0.2/0.5 ms 0.5 ms 

1010 0hms 
100 x 10' 

Ooer. 
10 x 10' 
Oper. 

10'Ohms 
50 x 10' 
Oper. 
5 x 10' 
Oper. 

-40°C to +85 0 C 
20G to 2000 Hz 

50G @ 11 MS Duration 

ENCAPSULATED 
REED RELAYS 
(SERIES I AND J) 
• Total Environmental Protection 
• A Wide Variety of Coil and Contact 

Arrangement Available 

~
~ 

.020 .315 

"."l~~_ ~.,:::1081 
.063 1.000 

(1.&0) t----- (211.41 ----l 
1.125 
(28.11) 

1-
"§'illf'----o ----"0 I ~ 
.100r54\o ~ ~ 

Specifications 
Power (Resistive Load) 
Voltage (Max. Switching) 
Voltage (Min. Breakdown) 
Current (Max. Switching) 
Current (Max. Carry) 
Capacitance (Typical) 
Contact Resistance 

(Max. Initial) 
Operate Time (Typical) 
Release Time (Typical) 
Insulation Resistance 

(Min.) 
Life (Low Level) 

Life (Rated Load) 

Temperature 
Vibration 
Shock 

NOTE: 

Form AlB 
10 Watts 
200 VDC 
300 VDC 
0.5 Amps 
2.0 Amps 

0.2 Pf 

0.2 Ohms 
0.5 ms 

0.2/0.5 ms 

1()10 0hms 
1()() x 10' 

Oper. 
10x10' 

Oper. 

Form C 
3 Watts 
28 VDC 

200 VDC 
0.25 Amps 
1.2 Amps 

0.8 Pf 

0.2 Ohms 
0.5 ms 
0.5 ms 

10' Ohms 
50 x 10' 
Oper. 
5 x 10' 
Oper. 

-40°C to +SsoC 
20G to 2000 Hz 

SOG @ 11 MS Duration 

1. Electro-static shielding (E) is optional. 
2. On latching relays, (+) indicates set positive. 

EEM 1989 

Con· 
tact 
Form 

lA 

2A 

4A 

Part Number 

C 0 
End Side 
Coil Coil 

Coli 
Nom. Res. 
Coit (Ohms) 
VOC ±10% 

C051 A2RO 0051 A2RO S SOO 

C121A2RO D121A2RO 12 1000 

C241A2RO D241A2RO 24 2000 

COS2A2RO DOS2A2RO S 300 

C122A2RO D122A2RO 12 7S0 

C242A2RO D242A2RO 24 lS00 

COS4A2RO D054A2RO S lS0 

C124A2RO D124A2RO 12 375 

C244A2RO D244A2RO 24 1000 

COS1B2RO DOS182RO S SOO 

1B C12182RO D12182RO 12 

C24182RO D241B2RO 24 

1000 

2000 

C051C2RO DOS1C2RO 5 500 

lC C121C2RO D121C2RO 12 

C241C2RO D241C2RO 24 

1000 

2000 

C052C2RO D052C2RO 5 300 

2C C122C2RO D122C2RO 12 

C242C2RO D242C2RO 24 

7S0 

1S00 

lA C051 K3RO 0051 K3RO 5 375 

500 

2000 

Latch· C121 K2RO 0121 K2RO 12 

ing C241 K3RO 0241 K3RO 24 

Con· 
tact 
Form 

lA 

2A 

3A 

4A 

18 

Part Number 

I J 
End Side 
Coil Coil 

Coil 
Nom. Res. 
Coil (Ohms) 
VDC ±10% 

1051A2RO J051A2RO 5 500 

1121A2RO J121A2RO 12 1000 

1241A2RO J241A2RO 24 2000 

1052A2RO J052A2RO 5 300 

1122A2RO J122A2RO 12 750 

1242A2RO J242A2RO 24 1500 

1053A2RO J053A2RO 5 250 

1123A2RO J123A2RO 12 500 

1243A3RO J243A3RO 24 2000 

1054A2RO J054A2RO 5 150 

1124A2RO J124A2RO 12 375 

1244A2RO J244A2RO 24 1000 

105182RO J051 B2RO 5 500 

1121B2RO J12182RO 12 1000 

124182RO J24182RO 24 2000 

Max. Min. 
Plck- Orop-
up out 

voe VOC Width 

3.8 O.S 

9.0 1.2 .440 

18.0 2.4 

3.8 0.5 

9.0 1.2 .SSO 

18.0 2.4 

3.8 0.5 

9.0 1.2 .640 

18.0 2.4 

3.8 

9.0 

18.0 

3.8 

9.0 

18.0 

3.8 

9.0 

18.0 

3.8 

9.0 

18.0 

O.S 

1.2 

2.4 

O.S 

1.2 

2.4 

0.5 

1.2 

2.4 

O.S 

1.2 

2.4 

Max. Min. 
Pick· Drop· 

.S50 

.440 

.550 

.SSO 

up out Width 
VDC VOC (X) 

3.8 0.5 

9.0 1.2 .375 

18.0 2.4 

3.8 0.5 

9.0 1.2 .475 

18.0 2.4 

3.8 0.5 

9.0 1.2 .575 

18.0 2.4 

3.8 0.5 

9.0 1.2 .700 

18.0 2.4 

3.8 0.5 

9.0 1.2 .475 

18.0 2.4 

1052F2RO JOS2F2RO 5 250 3.8 0.5 

1A1B 1122F2RO J122F2RO 12 500 9.0 1.2 .575 

1242F3RO J242F3RO 24 2000 18.0 2.4 

1051C2RO J051C2RO 5 500 3.8 0.5 

lC 1121C2RO J121C2RO 12 1000 9.0 1.2 .375 

1241C2RO J241C2RO 24 2000 18.0 2.4 

1052C2RO J052C2RO 5 300 3.8 0.5 

2C 1122C2RO J122C2RO 12 750 9.0 1.2 .500 

1242C2RO J242C2RO 24 1500 18.0 2.4 

1054C2RO J054C2RO 5 50 3.8 0.5 

4C 1124C2RO J124C2RO 12 300 9.0 1.2 .875 

1244C2RO J244C2RO 24 800 18.0 2.4 

lA 1051K3RO J051K3RO 5 375 3.8 0.5 

Latch- 1121K2RO J121K2RO 12 500 9.0 1.2 .475 

Ing 1241K3RO J241K3RO 24 2000 18.0 2.4 

For manufacturers' sales offices, see yellow pages 
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Schematic 
Top View 
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4500 RELAYS 4500 

(131 American Relays, Inc. 
~ 10306 Norwalk Blvd., Santa Fe Springs, CA 90670· (213) 944-0447' FAX (213)944-0590 

--------------~~----------------~------~--------------

REED RELAYS 

HIGH POWER SERIES OPEN FRAME 
• Miniature High Power Reed Relays. 50W Contact Rating_ 
• Open Frame, Encapsulated and Axial Lead Packages are Available 

HIGH VOLTAGE SERIES 
• Miniature High Voltage Reed Relays 
• Meets FCC Part 68 Voltage Breakdown Requirement 
• Open Frame, Encapsulated and Axial Lead Packages are Available 

MERCURY WETTED SERIES 
• Miniature Reed Relay with Mercury Wetted Contacts 
• No Contact Bounce 
• 50 Watts Contact Rating 

::~ji::~ ,,:I,~:TI 
,oo'r~! 

• Open Frame, Encapsulated and Axial Lead Packages are Available ENCAPSULATED 

Mercury Welled 

Specifications High Power High Voltage Form A Form C 

Power (Resistive Load) 50 Watts 25 Watts 50 Walls 50 Walls 
Voltage (Max. Switching) 200 VDC 1000 VDC 500 VDC 500 VDC 
Voltage (Min. Breakdown) 300 VDC 2500 VDC 1500 VDC 1500 VDC 
Current (Max. Switching) 1 Amp 1 Amp 2Amps 1 Amp 
Current (Max. Carry) 2 Amps 2 Amps 3 Amps 2 Amps 
Capacitance (Typical) 0.2 PI 0.2 Pf 0.3 PI 0.7 PI 
Contact Resi,stance (Max. Initial Typ.) 0.5 Ohms 0.2 Ohms 0.07 Ohms 0.07 Ohms 
Operate Time (Typical) 0.5 ms 0.5 ms 1.5 ms 2.0 ms 
Release Time (Typical) 0.5 ms 0.2 ms 1.0 ms 2.0 ms 
Insulation Resistance (Min. Typ) 10" Ohms 10" Ohms 10" Ohms 10' Ohms 
Life (Medium Load) 10 x 10' Oper 100 x 10' Oper. 10' Oper. 10" Oper. 
Lile (Rated Load) lx 10' Oper 10 x 10' Oper 5 x 10' Oper. 5 x 10' Oper. 

Note: Dimension lor 2 Form C Mercury Encapsu
lated Relays. Length: 1.175, Width: .600, Height: 
.375. 

PART NUMBERS AND OPERATING CHARACTERISTICS (@ 25°C) 
High Power 

Min. Coil Part Number Coil 
Nom. Max. Drop- Res. Res. 

Contact Coil Pick-up out (Ohms) Open Encapsu- (Ohms) 
Form VDC VDC VDC ±10% Frame lated ±10% 

5 3.8 0.5 500 C051A2TO 1051A2TO 500 

1A 6 4.5 0.6 125 C061AHO 1061AHO 125 

12 9.0 1.2 750 C121AHO 1121AHO 1000 

24 18.0 2.4 2000 C241A2TO 1241A2TO 2000 

5 3.8 0.5 100 C052AHO 1052AHO 100 

2A 6 4.5 0.6 100 C062AHO 1062AHO 100 

12 9.0 1.2 300 C122AHO 1122AHO 750 

24 18.0 2.4 1500 C242A2TO 1242A2TO 1500 

5 4.0 0.5 - NA - -
1C 12 9.0 1.2 - NA - -

24 18.0 2.4 - NA - -
5 4.0 0.5 - NA - -

2C 12 9.0 1.2 - NA - -

24 18.0 2.4 - NA - -
.. 

• Mercury wetted relays should be mounted within ±30o Irom vertical posillon. 

AXIAL LEAD SERIES 
• Encapsulated Axial Lead Reed Relays 

• Axial Leads Allows Various Mounting Configurations. 

• Total Environmental Protection 

• Nickel Plated Metal Tube Provides Magnetic Shielding 

• Formed Leads are Also Available 

SPECIAL RELAY DESIGN 
American Relays, Inc. is a custom relay specialist. Our major 
objective is to design and build parts that fulfill special require
ments for the reed relay user. 

High Voltage Mercury Welled' 

Part Number Coil Part Number 
Res. 

Open Encapsu- (Ohms) Open Encapsu- Schematic 
Frame lated ±10% Frame faled Top View 

C051A2HO 1051A2HO 125 C051A1MO 1051A1MO 
4 EIOPT] 

C061A1HO 1061A1HO 125 C061A1MO 1061A1MO o 1 ~ 

C121A2HO 1121A2HO 750 C121A1MO 1121A1MO rk 
C241A2HO 1241A2HO 2000 C241A2MO 1241A2MO 

C052A1HO 1052A1HO 100 C052A1MO 1052A1MO 
6 4 E(OPT) 

C062A1HO 1062A1HO 100 C062A1MO 1062A1MO .) • i ~ 

C122A2HO 1122A2HO 300 C122A1MO 1122A1MO ~ 
C242A2HO 1242A2HO 1500 C242A2MO 1242A2MO ' , , 

- - 100 C051C1MO 1051C1MO ' , , 

- - 350 C121C1MO 1121C1MO t.n 
',~~ 

- - 1500 C241C1MO 1241C1MO ~ t ~ 
- - 75 C052C1MO 1052C1MO ; .. ; 
- - '300 C122C1MO 1122C1MO '( '/ 
- - 1200 C242C1MO 1242C1MO t1nr'~ 

• 1 Form A, 2 Form A, 1 Form B, 1 Form C and 2 Form C 
Types are Available 

• Various Contact Ratings Available 

• Contact American Relays, Inc. for Specific Part Numbers 
and Additional Options 

Our facility is designed and equipped for prompt, systematic 
processing of samples, prototype and production orders. 

8·1426 For manufacturers' sales offices, see yellow pages EEM1989 



( (415) 834-5888) 
ANTENNAS FILTERS RELAYS TEST EQUIPMENT 

Antenna Specialist Curtis Aleph International Fluke 
Cablewave Hardware J.W. Miller Allied Controls Simpson Electric 
Decibel Products Mallory American Zettler Triplett 

Stancor Aromat TIMERS 
AUDIO PRODUCTS C.P. Clare Agastat 

Argos FUSES 
Crydom Amperite 

Atlas Bussmann 
Coto Industrial Timer 

Bogen Littelfuse 
Gordos Magnecraft 

Quam U.S.D. 
Guardian Master Electronics 

Shure ITT Midtex 
Switchcraft Line Electric Omron 
University HARDWARE Magnecraft Potter & Brumfield 

3-M Master Electronics SSAC 
BATTERIES Alta Boots Midtex 

Duracell AMP Omron TOOLS & SOLDER 

Eveready Ico Rally Potter & Brumfield AMP 
E.F. Johnson Sigma Blazer Kodak 
G.C. Electronics Struthers-Dunn Ersin 

CABINETS 
Harvey Hubbell Theta-J Kester 

BUD 
Kulka Smith OK Machine & Tool 

Calif. Chassis 
OK Tools 

RESISTORS & 
Paladin 

Panduit Portasol 
Vector NETWORKS 

Ungar 
CAPACITORS R.G. Allen 

Weller 
R.G. Allen Bourns 

Xcelite 
E.F. Johnson Clarostat 

Helper Winch 
Mallory LAMPS & LIGHTING Mallory 
Sprague Eveready Ohmite TRANSFORMERS 

Chicago Minature Dormeyer 
CIRCUIT BREAKERS 

101 
Jeffersons lEE SEMICONDUCTORS 

Heinemann Ledu Semi Inc. 
Microtran 

Potter Brumfield Luxo Semitronics Sola 
Waber Electric Leecraft Stancor 

Mag-Lite Thordarson 
CONNECTORS Stanley SWITCHES Triad 

AMP Arrow Hart U.T.C. 
Amphenol AMP 
Cablewave OUTLET STRIPS C&K TUBES 
E.F. Johnson Waber Cherry Electric Eimac 
Kulka G.C. G.E. 
Manhattan McGill National 
Paladin POT'S & CONTROLS Omron Raytheon 
Panduit Bourns Oslo R.CA 
Pomona Clarostat Otto Varian (Klystrons) 
Superior Ohmite Switchcraft TUBING 
Switch craft Unimax Alpha 

Electrovert 
COUNTERS POWER SUPPLIES TERMINAL BLOCKS Heli-Tube 

Hecon & TRANSFORMERS AMP Panduit 
Kessler-Ellis Dormeyer Buchanan WIRE & CABLE 
Redington Microtran Curtis Alpha 
Stem co Sola Electrovert Belden 

Stancor Magnum Cablewave 
FIBER OPTICS Superior RDI Carol 

AMP Triad Siemen Iboco 
Amphenol Tripp-lite USD Madison 
Belden Cable UTC Vernitron-Beau Manhattan 
Madison Waber Weidmuller Quabbin 

RB 
.EEM1989 For manufacturers' sales offices, see yellow pages 8·1427 



4500 RELAYS 4500 

RELAY SELECTION GUIDE 

• • 
Low Profile Relays 
SERIES AZ5 AZ7 AZ820 AZ830 AZ830P AZ835 
FEATURES • High Sensitivity • Meets FCC 1500V • Meets FCC Part • Meets FCC Part • Polarized Magnetic • Low Profile, 

• Subminiature Size Surge Requirement 68.302 and 68.304 68.302 and 68.304 Bistable (Latching) 0.32" High 

• Low Cost • Low Profile • Bifurcated Pd-Ag • Polarized Coil Relay • High Sensitivity 

• Meets FCC Part • High Sensitivity Contacts • Dip Package • Meets FCC Part • Meets FCC Part 
68.302 and 68.304 • Ag-Pd Contacts • Low Profile • Bifurcated Contacts 68.302 and 68.304 68.302 

Available • Dip Package • Pd-Ag Contacts • Dip Package • Latching Versions 
Available • Bifurcaled Conlacls Available 

• Pd-Ag Contacts 
Available 

EPOXY SEALED Yes Yes Yes Yes Yes Yes 

Form I Form C 2 and 4 Form C 2 Form C 2 and 4 Form C 2 and 4 Form C 2 Form C 
Form 0 Available 

~ 
Rating lA@30VDC 2A@30VDC 2A@ 15VDC 2 Pole: 2A @ 30 VDC 2 Pole: 2A @ 30 VDC lA@30VDC 
(Resistive) or 125 VAC or 50VAC or 30 VAC or 60VAC or 60 VAC or 40 VAC 

~ 0.5A @ 125 VAC lA@30VDC lA@60VDC lA@60VDC 
Z or 60 VAC or 125 VAC or 120 VAC 
0 0.SA@60VDC 0.5A @ 120 VDC 0.5A @ 120 VDC 
U or 125 VAC or 240VAC or 240 VAC 

4 Pole: 2A @ 30 VDC 4 Pole: 2A @ 30 VDC 
or 30 VAC or 30 VAC 

COIL VOLTAGE 5,6,9,12, 5, 6, 12, 24, 48V (DC) 5, 6, 9, 12, 24, 5, 6, 9, 12, 24, 5, 6, 9, 12, 24, 5,6,9,12, 
24V (DC) 48V (DC) 48V (DC) 48V (DC) 24V (DC) 

OPERATING Standard Coils: 2 Pole: 250mW Standard Coils: Standard Coils Monostable Coil: 
POWER 220mW 190mW 200mW Monostable: l00mW 
AT PICK UP Sensitive Coils: 4 Pole: Sensitive Coils: 200mW Bistable (Latching) 
VOLTAGE 100mW 310mW 100mW Bistable (Latching) Two: Single Coil: 

180mW 100mW 
Sensitive Coils Bistable (Latching) 

Monostable: Two Coil: 
100mW 130mW 

Bistable (Latching) Two: 
90mW 

DIELECTRIC Between Open Between All Points: Between All Points: Between Open Between Open Between Open 
STRENGTH Contacts: 1S00 Vrms 1S00 Vrms Contacts: Contacts: Contacts: 

1000 Vrms Between Open Between Open 1000 Vrms 1000 Vrms SOOVrms 
Coil to Conlact: Conlacts: Contacts: Between Contact Between Contact Between Contact 

1S00 Vrms 7S0Vrms 1000 Vrms Sets: Sets: Sets: 
1000 Vrms 1000 Vrms 1000 Vrms 

Contact to Coil: Contact to Coil: Contact to Coil: 
1S00Vrms 1500 Vrms 1000 Vrms 

Electrical S x 10' - S x 10. - 5 x 10' - 5 x 10' - 5 X 10' - 10' -
1A130 VDe 1A126 VDe 1A130 VDC 2A130 VDe or 2A130 VDC or lA130 VDe or 
5 x 10' - 10· - lA1125 VAC lA1125 VAC 0.3Al125 VAC 

WU) 0.5A1125 VAe 2A130 VDC 2 x 100 - 2 x 10. -!!:z lA130 VDCor lA/30 VDC or ...10 

~Ei 
0.SAl125 VAC 0.SAl125 VAC 

Ua: 
~~ 
~o 

Mechanical 5 x 100 10· 107 10· 100 12 x 100 

MAXIMUM SIZE 0.630 x 0.430 x 2 Pole 0.795 x 0.394 x 2 Pole 2 Pole 0.630 x 0.390 x 
IN INCHES 0.450 1.200 x 0.826 x 0.453 0.788 x 0.390 x 0.788 x 0.390 x 0.366 0.315 
Lx W x H 0.458 0.371 4 Pole 

4 Pole 4 Pole 1.39 x 0.390 x 0.390 
1.200 x 0.965 x 1.09 x 0.390 x 0.390 

0.458 

TERMINALS I PC X X X X X X 

I Solder/Plug-in - - - - - -
UL/CSAIVDE ULlCSA ULlCSA ULlCSA ULlCSA ULlCSA ULlCSA 

AMERICAN ZETTLER. INC. 
75 COLUMBIA ALISO VIEJO, CALIFORNIA 92656 TELEPHONE: (714) 831-5000 • FAX: (714) 831-8548 

8·1428 For manufacturers' sales offices, see yellow pages EEM 1989 
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.. 
• Micro Miniature 

Size 
• High Sensitivity 
• Meets FCC Part 

68.302 
• Bistable (Latching) 

Versions Available 

2 Form C 

1A@30VOC 
or 60 VAC 

0.5A @ 125 VAC 

Monostable Coil: 
79 mW (3-12 VOC) 
113 mW (24 VOC) 
Bistable (Latching) 

Two Coil: 
113 mW (3-12 VOC) 
169 mW (24 VOC) 

Between Open 
Contacts: 

750 Vrms 
Between Contact 

Sets: 
1000 Vrms 

Contact to Coil: 
1000 Vrms 

2 X 10' - 1N30 VOC 
10' - 0.5 N125 VAC 

0.551 x 0.354 x 
0.158 

EEM 1989 

• 
• Low Profile 
• High Insulation 

Resistance 
• High Sensitivity 
• Long Life 

1 and 2 Form C 

2A@26VOC 
1A@ 120VAC 

5, 6, 12, 24, 48V (DC) 

Standard 
1 Form C: 125 mW 

Sensitive 
1 Form C: 80 mW 

Standard 
2 Form C: 250 m~ 

Contact to Contact: 
500 Vrms 

Contact to Coil: 
500 Vrms 

10· -
1N26 VOCor 
0.5N115 VAC 
2 x 10' -

2N26 VOCor 
1N115 VAC 

1 Pole 
1.090 x 0.593 x 

0.445 
2 Pole 

1.090 x 0.888 x 
0.445 

RELAYS 

General Purpose Relays 
SERIES AZ3 AZ4 
FEATURES • Ultra High • Subminiature Size 

Sensitivity • Low Cost 
• Wide Switching • Rugged 

Range Construction 
• Rugged • Meets FCC Part 

Construction 68.302 and 68.304 
• Wide Switching 

Range 

EPOXY SEALED Yes Yes 

Form 1 Form C 1 FormC 

~ 
Rating 3A@30VOC 3A@30VOC 
(Resistive) or 240 VAC or 125 VAC 

t! 5A@30VOC 5A@30VOC 
Z or 240VAC or 125 VAC 
0 lOA@ 30 VOC (,,) 

or 240 VAC 

COIL VOLTAGE 6, 12, 24, 48V (DC) 5, 6, 9, 12, 24, 
48V (DC) 

OPERATING 3 & 5A Contact: 230mW 
POWER 70mW 
AT PICK UP 10A Contact: 
VOLTAGE 150mW 

DIELECTRIC Between All Points: Contact to Contact: 
STRENGTH 1500 Vrms 1000 Vrms 

Contact to Contact: Contact to Coil: 
750 Vrms 1500 Vrms 

Electrical 2 x 10' 10' 
(at rated load) (at rated load) 

WI/) 
!!:z 
""0 .... -
~~ 
a::~ 
~O 

Mechanical 5 x 10· 107 

MAXIMUM SIZE 1.210 x 0.750 x 0.866 x 0.635 x 
IN INCHES 1.190 0.745 
Lx W x H 

TERMINALS I PC X X 

I Solder/Plug-in - -
ULlCSAIVDE UL/CSA UL/CSA 

AZ8 
• High Sensitivity 
• Subminiature Size 
• Low Cost 
• Wide Switching 

Range 
• Class F (155°C) 

Version Available 

Yes 

1 Form A and C 

FormA 
10A@30VOC 

or 120 VAC 
FormC 

3A@30VOC 
or 200 VAC 

6A@30VOC 
or 300 VAC 

5, 6, 9, 12, 24, 
48V (~C) 

110to 210 mW 
Standard Coil: 

210mW 
Sensitive Coil: 

110 mW to 140 mW 

Contact to Contact: 
750 Vrms 

Contact to Coil: 
2000 Vrms 

(LO) 10' -
3A/120VAC 
5 x 10' -
3N24VOC 
(MO) 10' -

6A/24 VOCor 
120VAC 

(HO) 5 x 104 -

10A/30 VOC or 
120 VAC 

2 X 107 

0.830 x 0.630 x 
0.560 

X 

-
UL/CSA 

AMERICAN ZETTLER, INC. 

4500 

AZ420 
• Versatile Contact 

Configurations 
• Wide Switching 

Range 
• High Sensitivity 
• Long Life 

Yes 

1-6 Form C 
Forms A, B, & 0 

Available 

2A@28VOC 
or 115 VAC 

3A@30VOC 
or 115 VAC 

7.5A@30VOC 
or 115 VAC 

3 thru 115V (DC) 

Standard Coils: 
450 to 850 mW 
Sensitive Coils: 
40 mW per pole, 
25 mW per pole 

Available 

Between All Points: 
1000 Vrms 
1500 Vrms 

Versions Available 

1 X 10. -
10 mN6VOC 
1.5 x 10· -

2A/28 VOCor 
115VAC 

2 x 10' -
5A128 VOC or 

115VAC 

1 x 10' -
7.5N28 VOC or 

115VAC 

5 X 10· 

2 Pole 
0.940 x 0.735 x 

1.230 
6 Pole 

1.395 x 0.735 x 
1.230 

X 
X 

UL/CSA 

75 COLUMBIA • ALISO VIEJO, CA 92656 • TELEPHONE: (714) 831-5000 • FAX: (714) 831-8548 

For manufacturers' sales offices, see yellow pages 8·1429 



4500 RELAYS 4500 

-----------------AZ 

Power Relays 
SERIES AZ690 I AZ695 AZ730 AZ735 AZ 2100 
FEATURES • High Dielectric • Utilizes only 0.18 Sq. • High Dielectric • High Dielectric • Oversize Contact 

Strength, 4000 Vrms in of PCB Area Strength, 4000 Vrms Strength, 5000 Vrms Switching Up to 
• Complete List of • 5 Amp Switching in • Complete List of • Complete List of 30 Amps 

International Miniature Size International International • Versatility of Both PC 
Approvals • High Dielectric Approvals Approvals and .250" Fast-On 

• 10 Amp Switching Strength, 3000 Vrms • 8 Amp Switching • 16 Amp Switching Tabs for Contacts 
Capability in • High Sensitivity Capability in Capability in • Complete UL and 
Compact Size Compact Size Compact Size CSA Approvals 

• Class F (155°C) 
Version Available 

EPOXY SEALED Yes Yes Yes Yes Yes 

Form 1 Form A, B, or C 1 FormA 2 Form A, B, or C 1 Form A or C 1 Form A, B, or C 

~ 
Rating 10A@30VDC 5A@30VDC SA@30VDC 16A@30VDC FormA -
(Resistive) or 200VAC or 250VAC or 120 VAC or 200 VAC 30A@30VDC 

1/4 HP 120 VAC 118 HP 120 VAC 112 HP 120 VAC or 240 VAC 
~ Motor Load Motor Load Motor Load Form B -Z 
0 A300 Pilot Duty 15A@30VDC 
U TV5 Rating or 300 VAC 

Form C(NO)-
20A@ 30 VDC 

or 300 VAC 

COIL VOLTAGE 5, 6, 12, 24, 48V (DC) 5, 6, 9, 12, 18, 24V (DC) 5, 6, 12,24, 48V (DC) 6, 12, 24, 48V (DC) 5, 6, 9, 12, 16, 18, 24, 
48, 70, 110V (DC) 

OPERATING Standard Coils: 100mW Standard Coils: 350mW 500mW 
POWER 350mW 350mW 
AT PICK UP Sensitive Coils: Sensitive Coils: 
VOLTAGE 250mW 250mW 

DIELECTRIC Coil to Contact: Contact to Contact: Coil to Contact: Coil to Contact: Coil to Contact: 
STRENGTH 4000 Vrms 750Vrms 4000 Vrms 5000 Vrms 2500 Vrms 

Between Open Contact: Coil to Contact: Contact to Contact: Between Open Contact: Between Open 
1000 Vrms 3000 Vrms 2500 Vrms 1000Vrms Contacts: 

Between Open 10,000 V Surge, Max., 1500 Vrms 
Contacts: 40 Micro Seconds, 

1000 Vrrns Contact to Coil 

Electrical 5 x 10' - 10' - la' 10' - 10' 
10Al30 VDC or 5A130 VDC or BAl30 VDC 16A130 VDC (at rated load) 

115VAC 250 VAC 2 x 10' - 2 X la' -WI/) 2 X 10' - BAl115 VAC or 16A1120 VAC !:z 
..JO BAl250 VAC SA/250 VAC 10' -

~ti 
UD: 

14A1250 VAC 

-W 
ILIL 1=0 

Mechanical 3 x 10' 2 X 10' 3 X 10' la' 10' 
MAXIMUM SIZE SLiMPAK- 0.690 x 0.256 x 0.492 1.110 x 0.496 x 1.030 1.110 x 0.469 x 1.040 OPEN 
IN INCHES 1.110 x 0.467 x 1.030 1.200 x 0.970 x 0.61B 
LxWxH THINPAK- ENCASED 

1.110 x 1.030 x 0.441 1 .. 270 x 1.0BO x 1.100 

TERMINALS I PC X X X X x 
I Solder/Plug-in - - - - Quick Connect 

UL/CSAIVDE ULlCSAIVDE ULlCSA ULlCSAIVDE ULlCSAIVDE ULlCSA 

AMERICAN ZETTLER,INC. 
75 COLUMBIA ALISO VIEJO, CA 92656 • TELEPHONE: (714) 831-5000 FAX: (714) 831·8548 

8·1430 For manufacturers' sales offices, see yellow pages EEM1989 
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~r More Information 

- or samples-

on These New Products 

or Any American Zettler 

Relays, Call our 

Engineering Hotline: 

The AZ 835: 1II1s PoIaItzed 1 Amp 
Relay Features Low Profile " 
High Sensitivity 

Features 
• Low Profile, 0.32" High 
• High Sensitivity, 100mW Pickup 
• Non-Latching or Latching, Single or 2 Coil 

Versions Available 
• Bifurcated Crossbar Contacts 
• Epoxy Sealed for Automatic Wave Soldering 

and Cleaning 
• 2 Form C Contact with up to 1 Amp Switching 

Capability 
• Meets FCC Part 68.302 1500 V Lightning Surge 
• UL File E43203; CSA LR 36664 

RELAYS 

The AZ .45: The Industry'S 
Smallest Relay Sets the 
Standard In Pefonnance and 
Space Economy. 

FEATURES 
• Micro Miniature Size: .158 inches (4 mm) in height; 

.551 inches (14 mm) in length; .354 inches (9 mm) 
in width 

• High Sensitivity, 79 mW Pick Up 
• Monostable and Bistable (Latching) Two Coil 

Versions Available 
• Meets FCC Part 68.302 1500 V Lightning Surge 
• DlL Terminal Layout, Fits 10 Pin IC Socket 
• Epoxy Sealed for Automatic Wave Soldering 

and Cleaning 
• UL File E43203; CSA LR 36664 

Features 
• Extremely Small 

Footprint Utilizing 
Only 0.18 Square Inch of PCB Area 

• Thin Vertical Profile Only 0.256" Wide 
• 1 Form A Contact with up to 5 Amp Switching 

Capability 
• High Sensitivity, 100 mW Pickup 
• Dielectric Strength 3000 Vrms Contact to Coil 
• Coils to 24 VDC 
• Epoxy Sealed for Automatic Wave Soldering 

and Cleaning 
• Sockets are also Available 
• UL File E44211; CSA LR 36664 

EEM1989 For manufacturers' sales offices, see yellow pages 

4500 

8-1431 



4500 RELAYS 4500 

Aromat Relay Selector Chart 

New Providence, NJ 
Tel: (201) 464-3550 

Marlboro, MA 
Tel: (508) 481-1995 

Orlando, FL 
Tel: (407) 855-1075 

8·1432 

• Ultra-small size 
• High sensitivity 
• 1,500V FCC 
• 4 pole model 

available 

• 
• 

Gold-clad silver 

(Single) 
(2C) t40mW 
(4C) 2BOmW 

(-L2)200mW 

2e 

tIlllUm 
4e 

• 
• 

Gold-clad silver 

1,500V FCC 

(DC) 3, 5, 6, 9, 
12,24,4BV 

BOmW (DC 3to 
12V) 

140mW (DC 24V) 
360mW (DC4BV) 

: PC board terminal; 

Elk Grove Village, IL 
Tel: (312) 593-8535 

Richardson, TX 
Tel: (214) 235-0415 

San Jose, CA 
Tel: (408) 433-0466 

Garden Grove, CA 
Tel: (714) 895-7707 

Aromat Canada Inc. 
Mississauga, Ontario 
Tel: (416) 624-3777 

• 1,500V FCC 
surge satisfied 

• High sensitivity 
• High switching 

power 
• M.B.B. contact 

available 

• 
• 

Gold-clad silver 

(Silver palladium) 

1,500V FCC 

(DC) 1,5, 3, 5, 6, 
9, 12, 24, 4BV 

• Ie 

-2e 

mlllltllilit 
4e 

• High sensitivity 
• 2 Form C contact 
• 1,500V FCC 
• Sealed construc· 

tion 

• 
• 

Gold-clad silver 

2C 

10' 

10' 

1,500V FCC 

(DC) 1.5, 3, 5, 6, 
9,12,24,4BV 

(Single) 200mW 
(300mW: 4BV) 

(-L2) lBOmW 
(360mW: 4BV) 

-

• Smaller than 
most 2 form 
C relays 

• High sensitivi
ty 

• OIL 

• 
• 

Gold-clad silver 

2C 

10' 

500Vrms 

500Vrms 

1,OOOVrms 

1,500V FCC 

(DC) 1.5, 3, 5, 
6,9,12,24V 

(Single) 200mW 
(-L) 100mW 
(-L2) 200mW 

• 
board terminals 

Advanced 
switching 

technology. m 
Aromat 
Member 01 Matsushita Group 

For manufacturers' sales offices, see yellow pages EEM1989 



4500 

• High switching 
capacity 

• High sensitivity 
• High contact 

welding resist
ance 

• High breakdown 
voltage 

767~)94 
'<;'~ ~,.. 14 
~J. 

II!I Relay option 

• Magnetically 
shielded 

• High sensitivity 
• High speed 

operation 

• • 
• 

.. -.-1-------

Gold flash over 
silver alloy 

BA250VAC 
5A30VDC 

105 

5xl0' 

2a 

3,000Vrms 

5,DODV surge 

• 
Gold cobalt 

lC 

10' 

10' 

or 

1,00DVrms 

1,00DVrms 

II!! Reley 

• High sensitivity 
• High contact 

force 
• High break

down voltage 
• High speed 

operation 

• 
• 

Gold cobalt 

10' 

10' 

750Vrms 

1,5DDVrms 

1,DODVmns 

1,5DDV FCC 

RELAYS 

types 
with 200°C resis
tance available 

• High radio fre· 
quency charac
teristics 

• High shock and 
vibration resist
ance 

• 
• 

Gold-clad 
silver alloy 

2xl0S 

3xl0' 

500Vrms 

500Vrms 

500Vrms 

~
/.,_/y .300 m 

2" 

II 

• DIL terminal 
• Glass encapsu

lated reed 
switch 

• 
Rh-plated 
nickel-Iron alloy 

la, 2a 

10' 

10' 

200VDC (1 min.) 

500VDC (1 min.) 

• High insula
tion resistance 

• High sensitivi
ty 

• High speed 
operation 

• 

Rhodium 

500VDC (1 min.) 

500VDC (1 min.) 

• Ultra-small 
type 

• High sensitivi
ty 

• Sealed 
construction 

• 

Gold-clad silver 

IA30VDC 

EJ 
1mA1VDC 

lC 

10' 

5x 10' 

500Vrms 

500Vrms 

--~---·--·--·t------··---·+-------+------+------+-------+------~ 

(DC) 3, 5, 6, 9, 
12,24V 

(Single) 300mW 
(-L) 150mW 
(-L2) 300mW 

-la 

-lalb,2a 

New Providence, NJ 
Tel: (201) 464-3550 

Marlboro, MA 
Tel: (508) 481-1995 

Orlando, FL 
Tel: (407) 855-1075 

EEM1989 

(DC) 5, 6, 12,24, 
48V 

150 to 
280mW 

(-L) 70 to 
l00mW 

(-L2) 150 to 
230mW 

-

(DC) 3, 5, 6, 12, 
24,48V 

(Single) 96 to 
209mW 

(-L) 56 to 
109mW 

(-L2) HI to 
290mW 

-

(DC) 3, 5, 6, 12, 
24V 

(Single) 125 to 
144mW 

(-L) 125 to 
144mW 

(-L2) 250 to 
288mW 

• 
Elk Grove Village, IL 
Tel: (312) 593-8535 

Garden Grove, CA 
Tel: (714) 895-7707 

Richardson, TX 
Tel: (214) 235-0415 

San Jose, CA 
Tel: (408) 433-0466 

Aroma! Canada Inc. 
Mississauga, Ontario 
Tel: (416) 624-3777 

(DC) 5, 6, 12, 
24V 

(la) 23DmW 
(2a) 325mW 

• 

For manufacturers' sales offices, see yellow pages 

(DC) 1.5, 3, 5, 6, 
9, 12, 15, 18, 
24V 

(Standard) 
130mW 

(High sensitivity 
• for 5V type) 

80mW 

No shield pin 

1 shield pin 

2 shield pins 

Advanced 
switching 

technology. 

(DC) 1.5, 3, 5, 
6,9,12,24V 

280 to 300mW 

m 
Aromat 
Memberof Matsushita Group 

4500 

8·1433 



4500 RELAYS 

Aromat Relay Selector Chart 

• Excellent high • Excellent high 
frequency char- frequency 
acteristics • Wide selec-

• High sensitivity tion 
in small size • 1A 24VDC 

struclion 

• • • 
• • 

Gold-clad silver 

(DC) 5, 6, 9, 12, (DC) 3, 5, 6, 9, (DC) 3, 5, 6, 9, 
24,48V 12,24V 12,24,48V 

350 to 
(Single) 200mW 400mW 

450mW (-L) 200mW (-L) 180 to 
200mW i 

(-L2) 400mW (-L2) 350 to I 
400mW 

• • 1c • II 
2c 

Note: Meaning of symbol marks 

New Providence, NJ 
Tel: (201) 464-3550 

Martboro, MA 
Tel: (508) 481-1995 

Orlando, FL 
Tel: (407) 855-1075 

Elk Grove Village, IL 
Tel: (312) 593-8535 

Richardson, TX 
Tel: (214) 235-0415 

San Jose, CA 
Tel: (408) 433-0466 

Garden Grove, CA 
Tel: (714) 895-7707 

Aroma! Canada Inc, 
Mississauga, Ontario 
Tel: (416) 624-3777 

• Large capacity 
in small size 

• High sensitivity 
• High breakdown 

voltage 

• 
Gold flash over 
silver alloy 

(DC) 3, 5, 6, 9, 
12,24V 

200mW 

• 

8·1434 For manufacturers' sales offices, see yellow pages 

resistance 
• Low thermal 

electromotive 
force 

Gold-clad 
silver alloy 

(DC) 3, 5, 6, 12, 
24, 48V 

192 to 355mW 

lllllllllll 

Advanced 
switching 

technology. 

4500 

• High inrush 
capability 

• 
• 

Gold flash 
over silver alloy 

6,OOOV surge 

(DC) 3, 5, 6, 9, 12, 
24,48V 

240mW 

.ttt 

m 
Aromat 
Memborof Matsu,hlta Group 

EEM1989 



4500 RELAYS 

" ~D ~"9 ]' < "425 

I 
~/ ,378 

~ 'f/J\ '.)" 
ffi1 Relay option 

• High sensitivity • 1,500V FCC • 1500V FCC • Flatpack and • 6PDT Flat-
• High vibration surge satisfied surge staisfied lean line pack 

and shock • Low profile • Thin height • OIL terminal • Low operating 
resistance • High sensitivity • 5A contact • Bifurcated power 

• Wide switching • MBB contacts rating contacts • MBB contacts 
range available • Low profile available 

• • • • 
• • • • 

Gold-clad Gold-clad silver 
Silver nickel 

Gold-clad silver 

5 A max. 250 V AC 

2C,4C 2C, 4C, 2D, 4D lC 

10' 10' 2xl0' 

5xl0' 10' 2xl0' 5xl0' 

1,500Vrms 750Vrms I,OOOVrms 1,000Vrms 1,00OVrms 

3,OOOVrms 1,000Vrms 2,000Vrms 2,000Vrms 2,000Vrms 

1,000Vrms 

1,500V FCC 1,500V FCC 

(DC) 3, 5, 6, 12, (DC) 5, 6, 12,24, (DC) 3, 5, 6, 12, (DC) 5, 6, 12, (DC) 5, 6, 12,24, 
24,48V 48, 60V 24,48V 24,48, 110V 48V 

300mW 
(2C) 300mW 

400mW 
(single) 720mW 

(4C) 480mW (-L2) 1,600mW 

lll!i I i Illl!-

• 
2c 

SP2 

III .. 
4c 4c 

SP4 (Flat) 

tI- T T tI-
New Providence, NJ Elk Grove Village, IL Garden Grove, CA 
Tel: (201) 464-3550 Tel: (312) 593-8535 Tel: (714) 895-7707 

Marlboro, MA Richardson, TX Aromal Canada Inc. 
Tel: (508) 481-1995 Tel: (214) 235-0415 Mississauga, Ontario 

Orlando, FL San Jose, CA Tel: (416) 624-3777 

Tel: (407) 855-1075 Tel: (408) 433-0466 

EEM1989 For manufacturers' sales offices, see yellow pages 

• Large capacity 
8A 

• Compact size 

Gold-clad 
silver nickel 

10' 

10' 

1,00OVrms 

2,00OVrms 

(DC) 5, 6, 12,24, 
48V 
(AC) 6, 12, 24, 
48, 115V 

(DC) 290mW 
(AC) 0.75VA 

~ltlTIW 

T 
Advanced 
switching 

technology. 

• Patented 
magnetic 
system 

• Long life 
• Bifurcated 

contact 

• 
Gold-clad silver I 
silver 

10' 

10' 

750Vrms 

1,500Vrms 

1, 250Vrms 

!~':~;'""'" .. Jil ,,"',= 
;.1 I ,,~r~ .. -.,' 

~;, ~\~. ,,;. 
~ff-HOI.· 

T tI-

m 
Aromat 
Memberof MatsUshita Group 

4500 

8·1435 
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RELAYS 4500 

Aromat Relay Selector Chart 

New Providence, NJ 
Tel: (201) 464-3550 

Marlboro, MA 
Tel: (508) 481-1995 

Orlando, FL 
Tel: (407) 855-1075 

' '2' .. - J24 

• Compact size • 16A type available • High dielectric • Super welding 
• High contact • Wide insula- withstanding resistance 

capacity tion distance 10,OOOV surge • High surge 
resistance 

• Safety-oriented • High dielectric • High inrush • large capacity • Compact high 
design withstanding: current capa- 8A in compact capacity relay 

• Close mounting 5,000V surge bility size for inductive 

type available load 

• • 
• 

Silver alloy Silver alloy Silver alloy Silver alloy Silver alloy 

lC la 

105 105 

10' 

1,000Vrms 

5,OOOV surge 5,OOOV surge 10,OOOV surge 10,000V surge 

(DC) 5, 6, 9, 12, (DC) 5, 6, 9, 12, (DC) 6,12,24, 48V (DC) 5, 6, 12,24, (DC) 5, 6, 9, 12, 
24,48V 24,48 V 48V 24,48V 

(Up to 24 V DC) 

400mW 400mW 530mW 480mW 0.9W 
(48V DC) 
560mW 

JE • 
JE·X • • II 

1c 

: PC board terminal; : Plug-in; ... : Top-mounting; 

Elk Grove Village, IL 
Tel: (312) 593-8535 

Richardson, TX 
Tel: (214) 235-0415 

San Jose, CA 
Tel: (408) 433-0466 

Garden Grove, CA 
Tel: (714) 895-7707 

Aromat Canada Inc. 
Mississauga. Ontario 
Tel: (416) 624-3777 

For manufacturers' sales offices, see yellow pages 

Advanced 
switching 

technology. m 
Aromat 
Member of Matslllllhita Group 

EEM1989 
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• Class B coil type 
available 

• TV-rated type 
available 

• High dielectric 
withstanding: 
10,OOOV surge 

30 A 

~~ :1 
lOA 
SA 
SA 
3A 

Silver alloy 

1a 2a 1a1b 

10' 

5x10' 

2,OOOVrms 

4,OOOVrms 

10,OOOV surge 

(DC) 6, 12,24, 
48V 

(1a)0.9W 
(2a, 1a1b) 1W 

la 

2a,1a1b 

New Providence, N.J 
Tel: (201) 464-3550 

Marlboro, MA 
Tel: (508) 481-1995 

Orlando, FL 
Tel: (407) 855-1075 

EEM 1989 

• High switching 
capacity 

• Open, Dust cover, 
Sealed types 
available 

• Class B coil type 
available 

la 

lC 

Silver alloy 

1a,1C 

10' 

107 

1,500Vrms 

1,500Vrms 

(DC) 5, 6, 9, 12, 
15,18,24V 

890mW 

Elk Grove Village, IL 
Tel: (312) 593-8535 

Richardson, TX 
Tel: (214) 235-0415 

San Jose, CA 
Tel: (408) 433-0466 

RELAYS 

t 1.122 '. 
• High switching 

capacity 55A 
inrush, 15A 
steady 

• TV-rated type 
available 

Silver alloy 

1a, 1b, 1C 

10' 

5x 10' 

1,OOOVrms 

2,OOOVrms 

5,OOOV surge 

(DC) 6, 12, 24V 
(AC) 6, 12,24, 
115V 

(DC) 1.2W 
(AC) 1.3VA 

(TMP) 

Garden Grove, CA 
Tel: (714) 895-7707 

Aromat Canada Inc. 
Mississauga. Ontario 
Tel: (416) 624-3777 

Silver alloy 

1a 

5x 10' 

3a. 
2a 1b 

2,OOOVrms 

5,OOOVrms 

10,OOOV surge 

(DC) 1.9W 
(AC) 3.2VA 

10 

... 

• Light weight • Flux-resistant 
• Completely water 

tight 
• Ag-Pd contacts 

type available 
• Automotive 

direct plug-in 

• 
Silver alloy 

1a,1b 

10' 

2x10' 

500Vrms 

500Vrms 

(DC) 5, 9, 12, 24V 

1.8W 

(Terminal layout) 

... 
Advanced 
switching 

technology. 

• 

Silver nickel 
(Silver palladium) 

1C,2C 

2x10' 

107 

500Vrms 

1,OOOVrms 

(DC) 3,5,6, 12, 
24,48V 

(1C) 360mW 
(2C) 576mW 

-10 

-20 

m 
Aromat 
Memberof Matsushita Group 

4500 

For manufacturers' sales offices, see yellow pages 8·1437 



4500 RELAYS 4500 

Aromat Relay Selector Chart 

8·1438 

New Providence, NJ 
Tel: (201) 464-3550 

Marlboro, MA 
Tel: (508) 481-1995 

Orlando, FL 
Tel: (407) 855-1075 

• Compact size 
• AC coils 

• 

B27~1_079 

'<,,./~~7( 

i'\I"·':.'(""11 

: L ".1.319 
! l " , 

• Wide applica
tions 

• Versatile range 
• Foot print com

patible with 
competitive types 

• 
Gold-flashed 

• Large capacity 
• Compact size 
• Foot print com

patible with 
competitive 

Silver alloy 

• Long life 
• Foot print com

patible with 
competitive types 

Silver alloy 

(DC) 6, 12,24,48, 110V 
(AC) 6, 12,24,48, 11S, 220,240V 

(DC) 0.9 to 1.0W 
(AC) 1.2 to 1.3VA 

(DC) 1.SW 
(AC) 2.0VA 

Silver-cadmium-

4c 

'''M '" " ,g; 

7.26 -17 17 17 
286 669.669.669 

• Direct motor 
drive by IC 
output 

• Surge suppre
sion circuit in
corporated 

• Screw terminals 

Silver alloy 

2,SOOVrms 

(DC) 12, 24V 

SOOmW 

Drilling dimensions for 
mounting screw 

: PC board terminal; .... : Top-mounting with PC board 

Elk Grove Village, IL 
Tel: (312) 593-8535 

Richardson, TX 
Tel: (214) 235-0415 

San Jose; CA 
Tel: (408) 433-0466 

Garden Grove, CA 
Tel: (714) 895-7707 

Aromat Canada Inc. 
Mississauga, Ontario 
Tel: (416) 624-3777 

For manufacturers' sales offices, see yellow pages 

Advanced m 
switching 

technology. 

Aromat 
Memberof Matsull'llta Group 

EEM1989 



4500 

• Large capacity 
with Form X 
contacts 

1.079~;;Jrs 

'<:1' • I J 
• No heat sink 

required 
• Long life 
• Latching types 

available 

RELAYS 

1'2~94 

~)~ liT' ,~" 

• Both slim and • 2 types of 
flat package isolation zero-

• Zero-voltage cross reed 
turn ON and relay 
zero-current • Triac use for 
turn OFF load control • No chattering 
or bouncing 

• 

i1*-w;,~ 
8O~ ;:y .~ 

• Slim type • Input and out-
• Snubber circuit put modules 

integrated for interfacing 
• Zero-cross and between CPU 

nonzero-cross and load 
• 4 types: lAC, 

OAC, IDC, ODC 

• • ------.----+--------+-------t---------t---------t------~ 

• ---------------~------~-------+-------+--------+--------

Silver-cadmium
oxide 

Gold flash 
silver alloy 

. TT _+-.. ..l.~.-t-t.-·· •• L· _...Jr==L··\yp.,_Q_!\.L._--1_ . ..1i; rTItr~';;;~o'_' ...J~'"L"'.~::.J.l._ •• .L~~_;_·.·L_ •••.. _+-.L=-~-':-···'----'=-~-··-:.L· '--t ··· _____ ..Jt:::.2,::.A."-~.,'t:l":;II·I ___ •••• ___ ••• ___ ···..::···_· .. ·.·.+····_···~i",·~",U~.,leL·· _.'-, •• ~F¥1_'~""t~u,-~~.L'. '_ .. _ 

type I' 

1 X. 2X. 3X. 4X. 
lX1Y. 2X1Y. 2X2Y. 3X1Y 

2.5x 10' 

10' 

2,50DVrms 

2,500Vrms 

2,500Vrms 

-

(AC) 24, 48, 110, 
120, 220, 240V 
(DC) 12,24, 48V 

5.0106.6VA 

l .• -~~-~~l., b,,_ 
~- : , . 

'" i~. -

-~-Mounting bracket 

New Providence, NJ 
Tel: (201) 464-3550 

Marlboro, MA 
Tel: (508) 481-1995 

Orlando, FL 
Tel: (407) 855-1075 

la 

107 

107 

-

-
3,OODVrms (HOP5A) 
3,750Vrms (HOP10A) 

-
6,OOOV surge 
(HOP10A) 

(DC) 3, 5, 12, 
24V 

HOP5A (Single) (-L2) 
30o-360mW 
(-L) 150mW 

HOPIOA (Single) (-L2) 

HOP 
SA 

HOP 
lOA 

24o-280mW 
(-L) 120mW 

.-- ?r8~ -.- ~:31~6Db~A 
• -J" 

" :- fftrM 
$.---____ 1~66~ 

*-- ~-a.2 ~IA 
~ 1~.l~_ \8: O?9 OtA 

2·320tA 

;-?.ist~_2~~~~~ 

Elk Grove Village, IL 
Tel: (312) 593-8535 

Richardson, TX 
Tel: (214) 235-0415 

San Jose, CA 
Tel: (408) 433-0466 

3,OOOVrms for 
input-output 

(Input) 
31028VDC 

2A type 

2A type flat 

..... 

Garden Grove, CA 
Tel: (714) 895-7707 

Aromat Canada Inc. 
Mississauga, Ontario 
Tel: (416) 624-3777 

1,500Vrms for 
input-output 

(Input) 
AQ10Al: 

19.2 10 28.8VDC 
AQ10A2, AQ20A2: 

4 to 30VDC 

r-¥ 
476~d I 

""'1"'" 
LO-

2·43 DIA HOLES 
2 1690lA HOLES 

Mounting hole 

I· 

-

-

-
-
-

3,OOOVrms for 
input-output 

-

(Input) 
5,12,24 V DC 

Input terminals distance 
S.Os mm .200 inch 

Input terminals distance 
7.62 mm .300 inch 

I 

Input module 
Output module 

-

-
-

-
4,OOOVrms for 
input-output 

-

(Input module) 
AC: 5mA 

80 to 140VAC 
DC: 20mA, 

3 to 32VDC 

Input modulus (lAC. 10C) 

til'':''~''-~ 
" J' ~ 

'0 11; _'~7 5.08 5.08 ... ~ ~~ 
S..2D, .. 
5·00JO'" 

Output module. (OAC. OOC) 

Advanced 
switching 

technology. m 
Aromat 
Member of Mataushita Group 

4500 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1439 
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RELAYS 4500 

Aromat Relay Selector Chart 

New Providence, NJ 
Tel: (201) 464-3550 

Marlboro, MA 
Tel: (508) 481-1995 

Orlando, FL 
Tel: (407) 855-1075 

5 mA 

0.8 mA 

2.2 mA 

2.3 V 

3 V 

8 0 

0.60 

o 

5 mA 

0.8 mA 

2.2 mA 

2.3 V 

3 V 

12.4 0 
16 0 

0.22 msec. 0.13 msec. 0.09msec. 0.3 msec. 0.41 msec. 0.21 msec. 0.18 msec. 

Elk Grove Village, IL 
Tel: (312) 593·8535 

Richardson, TX 
Tel: (214) 235-0415 

San Jose, CA 
Tel: (408) 433-0466 

msec. msec. 

0.07 msec. 0.07 msec. 

1 1 

msec. 

0.08 msec. 

msec. 

msec. 

0.08 msec. 

1 msec. 

Through hole terminal (Bottom view) 

6~O.6 dia 5.08 
6-.031 dia. .200 

Garden Grove, CA 
Tel: (714) 895-7707 

Aromal Canada Inc. 
Mississauga. Ontario 
Tel: (416) 624-3777 

For manufacturers' sales offices, see yellow pages 

msec. msec. msec. 

0.08 msec. 0.07 msec. 

1 msec. 1 msec. 

0.07 msec. 

msec. 

Surface mount terminal 
Mounting pad (Top view) 

$-'~2'54 100 

2.54 :i.-- -100 

~7~UJ 1.5 
L-8.3~ .059 

327 

Advuced 
switching 

technology. m 
Aromat 
Memberol Matsushita Group 

EEM1989 



4500 

• High sensitivity (input current of 5 mAl 

0.1 A 

1 mA 

3 mA 

0.4 mA 

0.79 mA 

1.25 V 

1.5 V 

0.21 msec. 

0.5 msec. 

0.05 msec. 

0.2 msec. 

Through hole terminal (Bottom view) 

I 
6.4 762 
252 H-+--+--++ 300 

L :::::J 

New Providence, NJ 
Tel: (201) 464-3550 

Marlboro, MA 
Tel: (508) 481-1995 

Orlando, FL 
Tel: (407) 855-1075 

2.54 
100 

Elk Grove Village, IL 
Tel: (312) 593-8535 

Ricbardson, TX 
Tel: (214) 235-0415 

San Jose, CA 
Tel: (408) 433-0466 

RELAYS 

0.9 mA 

3 mA 

0.4 mA 

0.85 mA 

1.14 V 

1.5 V 

0.10 msec. 

0.3 msec. 

0.03 msec. 

Surface mount terminal 
Mounting pad (Top view) 

£!]-~~254 r+o 100 
1::jJ.~~-- 2.54 

£f1 ~9:r 15 .100 

1--_ .. _83075 .059 
327 

Garden Grove, CA 
Tel: (714) 895-7707 

Aroma! Canada Inc. 
Mississauga, Ontario 
Tel: (416) 624-3777 

EEM1989 For manufacturers' sales offices, see yellow pages 

Advanced 
switching 

technology. 

4500 

m 
Aromat 
Mflmberof Matsushita Group 
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4500 RELAYS 

Clare Division Products 
Clare 0 ovO(~llto@ITlJ Chart-Relays 

Product 
Name Contact Form Contact Material 

CLARE RELAYS FORM A, B 
MRBS 1A RUTHENIUM 
MRBT 2A,3A RUTHENIUM 
PRMA 1A, 2A, 18 RUTHENIUM 
OSS3 1A RUTHENIUM 
OSS4 1A RUTHENIUM 
CUPV 1A,2A, 18, 1A18,2A28 RUTHENIUM 
CUP 1 1A THRU 5A, 18, 28 RUTHENIUM 
PRME 1A RUTHENIUM 
MRB 1A, THRU 6A, 18, 28 RUTHENIUM 
951 1A THRU 5A RUTHENIUM 
926 1A RUTHENIUM 
MSS2 1A MERCURY 
MSS4 1A MERCURY 
MSS6 2A MERCURY 
CUP6 1A THRU 5A, 18 MERCURY 
~UP5 1A THRU 5A, 18 MERCURY 
MMRB 1A THRU 5A MERCURY 
HRM 1A,2A MERCURY 
HRB 1A THRU SA MERCURY 
851 1A THRU 5A MERCURY 

CLARE RELAYS FORM C 
PRMA 1C 
922 1C THRU 4C 
HGZM 1C,2C 
LX 2C 
LM44 2C 
LA 4C 
LB/LBP 6C 
LC 12A,686C 
MHC 1C,2C 
HGJM 1C,2C 
HGWM 1 C, 2C, 10, 2D 
HGRM 1 C, 2C, 10, 2D 
HGSM 1C, 2C, 1D, 2D 
HGSR 1C,1D 
HGM 1O,2D 
HG 1D,2D 

CLARE REED SWITCHES 
FR 1 1A 
FR2 1A 
MA1 1A 
MH1 1A 
MH2 1A 
MHC 1C 
HGW 1C 
HG 1 10 

SALES OFFICES 
CLARE DIVISION 
General Instrument Corporation 
120 Andrews Road 
Hicksville, L1, NY 11801 
(516) 933-3645 
FAX: 516/433-4412 

RHODIUM 

RHODIUM 

MERCURY 
SILVER-PO, GOLD 

SILVER-PO, GOLD 

SILVER-PO, GOLD 

SILVER-PO, GOLD 

SILVER-PO, GOLD 
MERCURY 
MERCURY 

MERCURY 

MERCURY 
MERCURY 

MERCURY 
MERCURY 

MERCURY 

RUTHENIUM 

RUTHENIUM 
MERCURY 
MERCURY 

MERCURY 

MERCURY 
MERCURY 
MERCURY 

CLARE DIVISION 
General Instrument Corporation 
22865 Lake Forest Drive 
EI Taro, CA 92630 
(714) 586-0650 
FAX: 714/586-8905 

Power I 
(VA) 

5 
5 

10 
10 

10 
10 

10 
10 
10 
10 

10 

30 

30 

30 
30 

30 
30 

50 

50 
50 

3 

3 

30 
30 
30 

30 

30 

30 
50 

100 

100 
100 

100 

100 
250 

250 

10 

10 
30 
50 
50 

50 
100 
250 

Maximum Switching 

I I Max. Carry 
Voltage Current Current 
(VDC) (A) (A) 

75 0.15 1.00 

200 0.50 1.00 

100 0.50 1.00 

100 0.50 1.00 

100 0.50 1.00 

200 0.75 2.00 

200 0.75 2.00 

100 0.50 1.00 

200 0.50 1.00 
100 0.50 1.00 

100 0.50 1.00 

350 0.75 2.00 

350 0.75 2.00 

350 0.75 2.00 

350 0.75 2.00 

350 0.75 2.00 

350 0.75 2.00 
350 0.75 3.00 

350 0.75 3.00 

350 1.00 3.00 

28 0.25 0.50 

28 0.25 0.50 

150 1.00 2.00 

100 2.00 3.00 

100 2.00 3.00 

100 1.00 3.00 

100 1.00 3.00 

100 1.00 3.00 
350 1.00 3.00 

500 2.00 5.00 

500 2.00 5.00 

500 2.00 5.00 

500 2.00 5.00 

500 2.00 5.00 

500 5.00 10.00 

500 5.00 10.00 

200 0.50 1.00 

200 0.50 1.00 
350 0.75 2.00 

350 1.00 3.00 

350 1.00 3.00 

350 1.00 3.00 

500 2.00 5.00 
500 5.00 10.00 

CLARE DIVISION 
General Instrument Corporation 
87 Wingold Avenue 
Toronto, Ontario M6B 1 P8 
CANADA (416) 789-7831 
FAX: 416/789-5522 

8·1442 For manufacturers' sales offices, see yellow pages 

4500 

GENERAL 
I NSf RUM ENT 

Nominal Input 
Power (mW) Operate 

Reference 5V Time (ms) 
Version (Typical) 

10 1.30 

71 0.50 

50 0.25 

63 0.40 

50 0.25 

175 0.45 
73 0.70 

50 0.25 
111 1.00 

132 0.50 

35 0.50 
178 1.20 

178 1.20 

312 1.20 

179 2.00 

179 1.60 
125 1.60 

75 1.60 

125 2.00 

208 2.00 

179 1.50 

125 2.00 

568 2.50 

200 2.00 

400 3.00 
1100 15.00 

1100 15.00 

1100 15.00 
161 2.00 

200 1.00 

213 1.00 
357 1.75 

290 1.75 
357 1.75 

2100 3.00 

625 3.00 

10-45 OP NI 0.50 
10-45 OP NI 0.50 
30-70 OP NI 1.00 
30-65 OP NI 1.00 
30-65 OP NI 1.00 
35-70 OP NI 2.50 

60 NI MAX 1.00 
120-180 OP NI 3.00 

CLARE DIVISION 
General Instrument Corporation 
3101 W. Pratt Avenue 
Chicago, I L 60645 

Life @ Signal 
(10 VDC, 10 mal 

Level Loads 
(No. Operations) 

20 X 106 

100 X 106 

100 X 106 

200 X 106 

200 X 106 

300 X 106 

300 X 106 

100 X 106 

100 X 106 

100 X 106 

100 X 106 

200 X 106 

200 X 106 

200 X 106 

200 X 106 

200 X 106 

200 X 106 

1000 X 106 

1000 X 106 

1000 X 106 

20 X 106 

20 X 106 

100 X 106 

10 X 106 

10 X 106 

100 X 106 

100 X 106 

100 X 106 

1000 X 106 

2000 X 106 

2000 X 106 

2000 X 106 

2000 X 106 

2000 X 106 

2000 X 106 

2000 X 106 

100 X 106 

200 X 106 

200 X 106 

1000 X 106 

1000 X 106 

1000 X 106 

2000 X 106 

2000 X 106 

(312) 262-7700 TX: 210075 
FAX: 312/262-7819 

EEM 1989 



4500 RELAYS 4500 

Clare Division Products 
GENERAL 

INSTRUMENT 

S= Sealed 
U=UnseaJed 

Breakdown Breakdown S-U=Sealed 
Contact Across Approvals Standard 

Product to Coil Contacts (UL, CSA, (Can Be Supplied 
Name (VDC) (VDC) FCC 68 BSI, Etc.) 'Unsealed) 

CLARE RELAYS FORM A B , 
MRSS 1400 210 YES BSI, PTB 
MRST 1400 250 YES 
PRMA 1400 250 YES UL, VDE 
OSS3 1000 250 NO 
OSS4 1400 250 YES 
CUPV 2800 350 YES BSI, PTB 
CUP 1 2800 350 YES 
PRME 1000 250 YES 
MRS 1400 250 YES UL 
951 1400 250 NO 
926 1400 250 YES 
MSS2 1400 1400 YES VDE 
MSS4 1400 1400 YES 
MSS6 1000 1400 YES 
CUP6 2800 1400 YES 
CUPS 2800 1400 YES 
MMRS 1400 1400 YES 
HRM 700 1400 YES 
HRS 1400 1400 YES 
851 1400 1400 YES 

CLARE RELAYS FORM C 
PRMA 1400 175 NO 
922 1400 175 NO 
HGZM 1000 1400 YES 
LX 2100 1400 YES UL,CSA 
LM44 2100 1400 YES UL, CSA 
LA 700 700 YES 
LS/LSP 700 700 YES 
LC 700 700 YES 
MHC 1400 1400 YES 
HGJM 1400 1400 YES UL 
HGWM 1400 1400 YES 
HGRM 1400 1400 YES UL 
HGSM 1400 1400 YES 
HGSR 1400 1400 YES 
HGM 1400 1400 YES 
HG 1400 1400 YES 

CLARE REED SWITCHES 
FR 1 
FR2 
MA1 
MH1 
MH2 
MHC 
HGW 
HG 1 

SALES OFFICES 
CLARE DIVISION 
General Instrument Corporation 
120 Andrews Road 
Hicksville, LI, NY 11801 
(516) 933-3645 
FAX: 516/433-4412 

350 
350 

1400 
1400 
1400 
1400 
1400 
1400 

CLARE DIVISION 
General Instrument Corporation 
22865 Lake Forest Drive 
EI Taro, CA 92630 
(714) 586-0650 
FAX: 714/586-8905 

S 
U 

S 
S 
S 
SoU 
SoU 

S 

U 
S 
U 
S 
S 
SoU 
SoU 
SoU 

U 
S 
U 
S 

S 
U 
SoU 
SoU 
SoU 

U 
U 
U 
S 
S 
S 
S 
S 
S 
S 
S 

S 
S 
S 
S 
S 
S 
S 
S 

Clare o n~D©@tio@[)lJ Chart-Relays 

Packaged 
Type 

METAL SPECIAL APPLICATION RELAYS 

METAL SPECIAL APPLICATION RELAYS 

MOLDED 14 PIN DIP RELAYS 

PLASTIC SPECIAL APPLICATION RELAYS 

MOLDED SINGLE IN LINE (SIP) RELAY 

PLASTIC STAGGERED PIN LAYOUT 

PLASTIC STAGGERED PIN LAYOUT 

MOLDED 14 PIN DIP RELAY 

METAL 1.0 X .01 INCH GRID 

MOLDED OTHER CLARE RELAYS 

PLASTIC OTHER CLARE RELAYS 

MOLDED 14 PIN DIP RELAY 

MOLDED SINGLE IN LINE (SIP) RELAY 

PLASTIC 16 PIN DIP RELAY 
PLASTIC STAGGERED PIN LAYOUT 

PLASTIC STAGGERED PIN LAYOUT 

METAL 1.0 X .01 INCH GRID 

METAL SPECIAL APPLICATION RELAYS 

METAL 1.0 X .01 INCH GRID 

MOLDED OTHER CLARE RELAYS 

MOLDED 14 PIN DIP RELAY 

METAL 1.0XO.l INCH GRID 

PLASTIC 16 PIN DIP RELAY 
PLASTIC 16 PIN DIP RELAY 

PLASTIC 16 PIN DIP RELAY 

PLASTIC MULTI POLE RELAY 

PLASTIC MULTI POLE RELAY 

PLASTIC MULTI POLE RELAY 
PLASTIC 1.0 X 0.1 INCH GRID 
METAL OTHER MERCURY WETTED 

METAL OTHER MERCURY WETTED 

METAL OTHER CLARE RELAYS 

METAL OTHER CLARE RELAYS 

METAL OTHER CLARE RELAYS --
METAL OTHER CLARE RELAYS 

METAL OTHER CLARE RELAYS 

GLASS RUTHENIUM DRY REED SWITCH 

GLASS BIFURCATED RUTHENIUM DRY REED SWITCH 

GLASS ALL POSITION MERCURY WETTED REED SWITCH 

GLASS STANDARD FORM A WETTED REED SWITCH 

GLASS SMALL DIAMETER WETTED REED SWITCH 

GLASS MINIATURE MERCURY WETTED REED SWITCH 

GLASS FASTEST MERCURY WETTED REED SWITCH 

GLASS POWER MERCURY WETTED REED SWITCH 

CLARE DIVISION 
General Instrument Corporation 
87 Wingold Avenue 
Toronto, Ontario M68 1 P8 
CANADA (416) 789-7831 
FAX: 416/789-5522 

CLARE DIVISION 
General Instrument Corporation 
3101 W. Pratt Avenue 
Chicago, IL 60645 
(312) 262-7700 TX: 210075 
FAX: 312/262-7819 

EEM 1989 For manufacturers' sales offices, see yellow pages B-1443 
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RELAY CONTACT RATING/ COIL 
CONFIGURATION VOLTAGES 

-Low Level 

HFW to 3.0 Amps 5 to 
(Standard Sensitivity) -I Form C,2 Form C 48.0VDC 

2 Form B, 2 Form A 

- Low Level 

HFW4A to 4.0 Amps 
5 to 

(4 Amp Rating) -I Form C,2 Form C 48.0VDC 
2 Form B, 2 Form A 

-Low Level 

HM5 to 2.0 Amps 5 to 
(Sensitive Series) -I Form C,2 Form C 36.0VDC 

2 Form B, 2 Form A 

-Low Level 

HMB to 3.0 Amps 6 to 
(Bifilar Coil) -I Form C,2 Form C 26.5 VDC 

2 Form B, 2 Form A 

- Low Level 
L5 to 2.0 Amps 5 to 

(2 Pole Latching) - 2 Form C, 48.0VDC 
(DPDT) 

-Low Level 

LR to 2.0 Amps 5 to 
(4 Pole Latching) -4 Form C 48.0 VDC 

(4PDT) 

- Low Level 
SR to 2.0 Amps 6 to 

(4 Pole Version) -4 Form C 26.5 VDC 
(4PDT) 

- Low Level 
55 to 2.0 Amps 6 to 

(6 Pole Version) -6 Form C, 26.5 VDC 
(6PDT) 

-Low Level 
C-IOAMP to 10 Amps 6 to 
(10 Amp Series) - 1 Form C, 26.5 VDC 

(SPDT) 

SIZE (Case Size): H-_41O (10.41) D-.41O (10.41) & W-.81O (20.57) 

FEATURES 

• Welded, hermetically sealed enclosures 
• Low contact resistance 
• Sensitive version available 
• Excellent RF switching 
• Ambient temp rating -65°C to + 125°C 
• Qualified to MIL-R-39016/6 level L, M & P 

(Request Brochure HFW 88) 

• Welded, hermetically sealer! enclosures 
• Low contact resistance 
• Excellent RF switching 
• Ambient temp rating -65°C to + 125°C 
• Designed to MIL-R-39016 

(Request Brochure HFW 88) 

• Welded, hermetically sealed enclosures 
• Low contact resistance 
• Energy-saving 100/125 milliwatt sensitivity 
• Excellent RF switching 
• Ambient temp rating -65°C to + 125°C 
• Qualified to MIL-R-39016/44 level L, M & P 

(Request Brochure HFW 88) 

• Welded, hermetically sealed enclosures 
• Low contact resistance 
• Bifilar transient suppression 
• Excellent RF switching 
• Ambient temp rating -65°C to + 125°C 
• Qualified to MIL-R-39016/22 level L, M & P 

(Request Brochure HFW 88) 

• Welded, hermetically sealed enclosures 
• Low contact resistance 
• Single or dual latch version 
• Excellent RF switching 
• Qualified to MIL-R-39016/45 level L, M 

(Request Brochure HFW 88) 

• Welded, hermetically sealed enclosures 
• Low contact resistance 
• Four pole design 
• Ambient temp rating -65°C to + 125°C 
• Designed to MIL-R-39016 

(Request Brochure HFW 88) 

• Welded, hermetically sealed enclosures 
• Low contact resistance 
• Four pole design 
• Ambient temp rating -65°C to + 125°C 
• Qualified to MIL-R-39016/40 level L, M 

(Request Brochure HFW 88) 

• Welded, hermetically sealed enclosures 
• Low contact resistance 
• Six pole hi-density design 
• Ambient temp rating -65°C to + 125°C 
• Designed to MIL-R-39016 

(Request Brochure HFW 88) 

• Welded, hermetically sealed enclosures 
• Low contact resistance 
• Unique hi-current design package 
• Ambient temp rating -65°C to + 125°C 
• Designed to MIL-R-39016 

(Request Brochure HFW 88) 

Ill™Communications Instruments, Inc. 
p. O. Box 520 • Fairview, North Carolina 28730 
(704) 628-1711 • TELEX 577436 • FAX (704) 628-1439 

For manufacturers' sales offices, see yellow pages EEM1989 



FW 
(3 Amp 
Series) 

MFW 

FW5A 
(SAmp 

Version) 

PF 
10 Amp 
Power 
Relay 

Y6th Size Relay 

RD 
4&6 
Pole Relays 

I II 
MA MB 

(4 Pole) (6 Pole) 

C 

J 

20/26 

LFW 
(Latching 

Series) 

(Case Size) 

Variable 

FW&LFW 
• Low Level to 3.0 Amps 
• 1 Form C. 2 Form C 

2 Form B, 2 Form A 
FW5A 
• Low Level to 5.0 Amps 
• 1 Form C, 2 Form C 

2 Form B, 2 Form A 

6.3 to 
1l0.OVDC 

FEATURES 

• Welded, hermetically sealed enclosures 
• Low contact resistance 
• Sensitive version available (FW only) 
• Excellent RF switching 
• Ambient temp rating _65° to + 125°C 
• One and two coil operation (LFW only) 
• Qualified to 5757/10 (FW only) 

Military Grade/Other Relays 
H· 1.300 • Welded, hermetically sealed enclosures 

(33.02)* • Low Level • Very low contact resistance 

D· .515 to 10.0 Amps 6.0 to • Package volume. 72 cubic inch 

(13.08) • 1 Form C, 2 Form C 115.0 VDC 
• Excellent RF switching 
• Ambient temp rating -65°C to + 12S"C 

w· 1.075 2 Form B, 2 Form A • Designed to MILR5757/23 & 28 
(27.31) (Request Data Sheet PF·8S) 

H· .410 • Hermetically sealed enclosures 

(10.41) • Low Level • Low contact resistance 

D .230 to 1.0 Amps 3.5 to 
• Total volume only .046 cubic inch 

(5.84) • 1 Form C, 2 Form C 
• Excellent RF switching 

53.0VDC • Ambient temp rating -65°C to + 125°C 

W· .500 2 Form B, 2 Form A • Qualified to MILK39016/34, L & M level 
(12.70) (Request Data Sheet MF·84) 

H· 1.281 
• Low Level 

• Welded, hermetically sealed enclosures 

(32.54) • Low contact resistance 

D· .400 to 2.0 Amps 
1.8 to 

• 40 milliwatt sensitivity 

(10.16) • 1 Form C, 2 Form C 
• Excellent RF switching 

40.0VDC • Ambient temp rating -6SoC to + 12SoC 

W· .800 2 Form B, 2 Form A • Designed to MILK5757/13 
(20.32) (Request Data Sheet SF·85) 

H· 1.34 • Welded, hermetically sealed enclosures 

(34.04) 
• Low Level 

• Low contact resistance 

D· 1.14 • Optional all-welded construction 

(28.96) 
to 2.0 Amps 26.5 VDC • 100 G Shock 

• Ambient temp rating -6SoC to + 125°C 

W 1.06 • 4 Form C, 6 Form C • Qualified to MIL·R·5757jl & 7 
(26.92) (Request Data Sheet RD·83) 

Telephone Relays 
• Low Level (microwatts) 6VDC • 4, 6 & 12 poles aVdilable 

to 2.0 Amps 28 VDC 12VDC • Bifurcated contacts 

Variable • MA·4 pole 24VDC • Low cost 
• PCB or plug-m mounting 

MC 
MB·6pole 48VDC (Request Data Sheet MA/MS-8S) 
MC-12 pole 60VDC 

(12 Pole) 

~ 
• Low Level to 10.0 Amps • Optional hermetic sealing . " • Contact Arrangements: • AC or DC operation 

'1 f Long Frame: • Fast operate and fast release times 
up to 8 Form C 6 to • Variety of accessories 

R Variable Medium Frame: 250.0 VDC • Ambient temp rating -55°C to + 85°C 
up to 8 Form C • Custom designs available 
Short Frame: (Request Catalog 502) 
up to 4 Form C 

• Point Variations: 10 to 
• Optional sealing 
• Insulation resistance 109 n at 500 VDC 

52 point operation 
6to • Fast operate and fast release times 

Variable • Contact rating: 0.1 • Variety of switch mounting accessories 
Amp@ 115 VAC or 30 1l0.OVDC • Operating temperature -O°C to + 85<>C 
VDC resistive • Custom designs available 

210/211 
Carry: 3.0 Amps (Request Catalog 601) 

*mm 

For manufacturers' sales offices, see yellow pages 
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TM&HM 
Relays 

TS&HS 
Relays 

FEATURES: 
• Built in accordance with 

MIL-R-39016/9: 
other QPL versions pending 

• All welded construction, 
hermetically sealed 

• State-of-the-art cleaning 
techniques and precious 
metal contact material with 
gold plating 

SIZE: 
• Diameter 

• Enclosure (max) -
.335 inches (8_51) 

• Base (max) -
_370 inches (9_40) 

• Height (max): 
_280 (7.11) 

FEATURES: 
• Built in accordance with 

MIL-R-39016/11: 
other QPL versions pending 

• All welded construction, 
hermetically sealed 

• State-of-the-art cleaning 
techniques and precious 
metal contact material with 
gold plating 

SIZE: 
• Diameter 

• Enclosure (max) -
.335 inches (8.51) 

• Base (max) -
.370 inches (9.40) 

• Height (max): 
_375 (9.53) 

Options 
• Diode Coil Suppression 
• Special Coils 

CONTACT RATING/ 
ARRANGEMENT: 
• DC Rating: 

• Resistive - low level to 
1 amp/ 28 VDC 

• Contact Resistance: 
• 0_1 ohm max before life 
• 0_2 ohm max after life 

• Contact Arrangement: 
• 2 Form C (DPDT) 

COIL VOLTAGES: 
Coil Voltages 

(Nominal 
VDC) 

5_0 
6_0 
9.0 

12.0 
18.0 
26.5 
30.0 

Coil Resistance 
(ohms +/- 10% 

at 25°C) 

50 
98 

220 
390 
880 

1560 
2500 

CONTACT RATING/ 
ARRANGEMENT: 
• DC Rating: 

• Resistive - low level to 
1 amp/ 28 VDC 

• Contact Resistance: 
• 0.1 ohm max before life 
.0.2 ohm max after life 

• Contact Arrangement: 
• 2 Form C (DPDT) 

COIL VOLTAGES: 
Coil Voltages 

(Nominal 
VDC) 

5.0 
6_0 
9.0 

12.0 
18.0 
26.5 
36_0 
48_0 

• Ground Pins 

Coil Resistance 
(ohms +/- 10% 

at 25°C) 

100 
200 
400 
850 

1600 
3300 
6500 

11000 

• Spreader Pads 

I llTMCommunications Instruments, Inc. 
po. Box 520 • Fairview, North Carolina 28730 
(704) 628-1711 • TELEX 577436 • FAX (704) 628-1439 

For manufacturers' sales offices, see yellow pages EEM1989 



TC Relay 

FEATURES: 
• Built in accordance with 

MIL-R-39016/17: 
other QPL versions pending 

• All welded construction, 
hermetically sealed 

• State-of-the-art cleaning 
techniques and precious 
metal contact material with 
gold plating 

SIZE: 
• Width & Depth: 

• Enclosure (sq. max) -
.335 inches (8.51) 

• Base (sq. max) -
.370 inches (9.40) 

• Height (max): 
.275 (6.99) 

FEATURES: 
• Built in accordance with 

MIL-R-39016/41: 
other QPL versions pending 

• All welded construction, 
hermetically sealed 

• State-of-the-art cleaning 
techniques and precious 
metal contact material with 
gold plating 

SIZE: 
• Width & Depth: 

• Enclosure (sq. max) -
.335 inches (8.51) 

• Base (sq. max) -
.370 inches (9.40) 

CONTACT RATING/ 
ARRANGEMENT: 
• DC Rating: 

• Resistive - low level to 
1 amp/ 28VDC 

• Contact Resistance: 
.0_1 ohm max before life 
• 0.2 ohm max after life 

• Contact Arrangement: 
• 2 Form C (DPDT) 

COIL VOLTAGES: 
Coil Voltages 

(Nominal 
VDC) 

5.0 
6.0 
9.0 

12.0 
18.0 
26.5 

Coil Resistance 
(ohms +/- 10% 

at 25°C) 

50 
98 

220 
390 
880 

1560 

CONTACT RATING/ 
ARRANGEMENT: 
• DC Rating: 

• Resistive - low level to 
1 amp/ 28 VDC 

• Contact Resistance: 
• 0.1 ohm max before life 
• 0.2 ohm max after life 

• Contact Arrangement: 
• 2 Form C (DPDT) 

COIL VOLTAGES: 
Coil Voltages 

(Nominal 
VDC) 

5.0 
6.0 
9.0 

Coil Resistance 
(ohms +/- 10% 

at 25°C) 

100 
200 
400 
800 

TCS Relay • Height (max): 
.375 (9.53) 

12.0 
18.0 
26.5 
36.0 
48.0 

1600 
3200 
6500 

EEM1989 

Options 
• Diode Coil Suppression • Ground Pins 
• Special Coils • Spreader Pads 

IllTMCommunications Instruments, Inc. 
PO. Box 520 • Fairview, North Carolina 28730 
(704) 628-1711 • TELEX 577436 • FAX (704) 628-1439 

For manufacturers' sales offices, see yellow pages 
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RELAY 
SIZE CONTACT RATING/ COIL 

FEATURES (Case Size) CONFIGURATION VOLTAGES 

• Low Level 3VDC • Bifurcated contacts gold clad 

H .428 4VDC 
silver-palladium. 

(microwatts) • Rated for low level to 2.0 Amp switching. 

- (10.87)* • Mount six relays per square inch. 
Up to 2.0 Amps 5VDC • Long Life-Mechal1ical 100 million ops. 

D .410 24VDC 6VDC • High shock/high vibration resistance. 
• .1 inch (2.54 mm) footprint. 

- (10.41) • 2 Form C (DPOT) 12VDC • Fast operate and release time. 

1 Form C (SPOT) • Low contact resistance. 

W .410 1 Form A (SPST-NO) 24VDC • UL rec09nized. File #E90612 

- (10.41) 48VDC 
• Completely sealed 

MM 2 Form A (DPST-NO) • Meets FCC Part 68, lOOOVAC & 1500V 

(2 Amp Series) 
peak (Request Data Sheet MM-89) 

• Two form C bifurcated contacts gold clad 
silver-palladium. 

.472 - Low Level 5VDC • Standard and high sensitivity models. 

H- • Completely sealed, 

(12.0) (microwatts) 6VDC • Contact rating from low level to 2.0 Amps 

Up to 2.0 Amps 9VDC 
switching-3.0 Amps carry. 

.394 • Super clean construction-inert gas filled. 
D-

(10.0) 
24VDC 12VDC • Designed for low contact resistance and 

- 2 FormC 
contact resistance stability during life. 

24VDC • UL recognized. File #E90612 
W .795 (DPDT) • Conforms to FCC Part 68, l000VAC & 1500V peak 

- (20.2) 48VDC • CSA approved #LR65354·1. 

MD (Request Data Sheet MD·85) 

(Dual in-line) 

• Low Level • Low profile . 

H- . 45 (microwatts) 5VDC • Stands only .45 inches (ll.S mm) high . 
• Long life: 100,000,000 mechanical operations. 

(11.5) up to 2.0 Amps 6VDC 1,000,000 operations at 1.0 Amps. 

1.20 24VDC • Environment sealed. 

D- 9VDC • Designed for low contact resistance and 

(30.5) -4 Form C(4PDT) 12VDC 
contact stability during life. 

4 Form D(4PDT)** • Contact rating: From low level to 2.0 Amps 

W· ~ 24VDC switching-3.0 Amps carry. 
[2 Form C(DPDT) • UL recognized. File #E90612. (24.5) 2 Form D(DPDT)** 48VDC • Conforms to FCC Part 68, 15()()V peak 

MP4 • CSA approved #LR65354·1. 
(Request Data Sheet MPA·86) 

(4 Pole Rat Pack) 
'mm Umake before break 

Custom Built Relays 

• Build to Print 
• Custom Made 
• Unique Applications 
• Replacement! Alternative Design 
• Specialized Testing 
• RF Switching 
• Industrial/Commercial/Military 
• High Shock & Vibration 
• Extreme Temperatures 
• Application Engineering Assistance 

For manufacturers' sales offices, see yellow pages EEM 1989 



4500 

• Open styles 
• High voltage 
• Molded IC compatible 
• Epoxy or metal housings 
• Reed relays to MIL. specs 
• Fully or partially encapsulated 
• Choice of 5 different Form A & 4 different 

Form C switches 

QUALITY 
INTEGRITY 

RELIABILITY 

THE MULTI-POLE FLATPACK 
The highest density reed relay available -
Up to 10 form A or 8 form C or combinations 
of forms A, 8 & C 

Better Built in the U.S.A. 

Why compromise your design using several 
relays when one compact multi-pole relay 
can save valuable P.C. board space as well 
as cost. 

RELAYS 4500 

MERCURY WETTED RELAYS 
The largest selection available including all 
those discontinued by their former 
manufacturers. 

HIGH FREQUENCY SWITCHING 

HIGH FREQUENCY 
SWITCHING 
Available in Form A, B, or C contacts for 
frequencies to 50 MHz. 

ENCAPSULATED DIP'S 
Your source for the largest selection avail
able up to 6 form or 4 form C contacts. 

HP (Also 101, 201, 301, & 401 Series) 

Low profile reed relay, mechanical & electrical replacement for IBM 
766 series plug-in, replace reeds, no tools - no soldering 

SPECIAL DESIGNS 
In·view ofthediffi¢ultyjnoffeJ"il"lg~.pr9~iJcII1J1~tbati~ ..•.. 
complete· .. enough.tQcovete~~ry .• appli(:?tiona(ll::tp!l¥l!Iiyal 
laYi:)Ut,· Corn·putier C:ornIPo/:l 
ertgi!¥:'leringandde!?lgrtfa ....... . 
designeRgiheer withF\t:J::J:)R!;L 
to his particular r$quirernents; 

CALL OR WRITE FOR SALES REPRESENTATIVE OR CATALOGUE 

C COMPUTER COMPONENTS INC. 
629 FIFTH AVENUE, PELHAM, NEW YORK 10803· (914) 738-1611· FAX (914) 738-6706 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1449 



A J 0 + 0 0 
Make Make, 

~ Make, SPST-NO Break 

B K 

+- 0 
Break Center off 
SPST-NC SPOT • 0 

C 

o--C 
L .. 0 0 

Break, Make Break, • 0 (Transfer) Make, 
SPOT Make • 0 

0 £ u 
~~ Make, Break 0 Double 0 

(Continuity make 
Transfer) Contact 

on arm 

E 

o!:d 
V 0 ! ! 0 

Break, 
Double break ! Make, 

Break Contact on arm 

F 0 W 0 ,. 
Double break, 

Make, " 0 Double make, 
Make • 0 Contact 0 • A-..o 

on arm 

G C X 

:r~ Break, Double 0 
Make 0 make 

H i g y 0 ! ! 0 
Break, 0 1 Break, • 0 Double break 
Make 

I 
0 ~ 

Z 0 

:1: : Make, Double make 
Break, Double break 
Make L<) SPOT-DB 0 



4500 RELAYS 4500 

COTO 
CORPORATION 

55 DuPont Drive, Providence, R.I. 02907 
(401) 943-2686 FAX (401) 942-0920 

MOLDED REED RELAYS 
SIP (SERIES 9000) AND 

SURFACE MOUNT (SERIES 9200) 
MECHANICAL SPECIFICATIONS 

0.760 -j~020 IDENTifiES t-- MAX ~ a 10"""1 MAX 

PIN"1m=mJ T I 0305 
1 5 2 3 6 4 ~003 .,1., tAX 

0075 f--- 0750 ---t 0020 009llliPARTING LINE 
riP] 1*== I J 5' ORAfT FOUR 

'~ PIN" E : SlOES r' , T j 
J 

00:- 10250r 
°180~ ~001O 

0030-' 008RdiJgJ400~JJ-=i0125 ..j~~~~ 
0140 moo 
C~ . - -- -m 

TERMINAL STYLE LOCATION AND COPLANARITY TOLERANCE" .003 

003D 002 JL0020 
tOOQ2 

SIP 

9201-2 'J' BEND 

ORDERING INFORMATION 
To order a Coto relay, assemble a part number from the 
data to describe the desired parameters. 

Model Number 9UXX - XX - XX 
Model Number 

9201-2 GULL WING 9201-2 RADIAL 

SURFACE MOUNTED 

92XX - xx - xu Terminal Style 01 ~ SPST, 4 Pin SIP ;r 
02 ~ son Coxial Shield.SPST, 6 Pin SIP -----; 

03 ~ SPST, 4 Pin SIp, Recommended For Load Switching 

Coil Voltage 
05 ~ 5 Volts Nominal---------------I 
12 ~ 12 Volts Nominal---------------' 

00 ~ No Option - Omit O's ---------------1 

01 ~ SPST, Recommended I, r For Low Level 
Switching 4 Pin 

02 ~ SPST, son Coaxial 
Shield 6 Pin 

Coil Voltage 
05 ~ 5 Volts Nominal 
12 ~ 12 Volts Nominal 

E 0 ~ Gull Wing 

1 ~ Axial 
2 ~ 'J' 

3 ~ Radial 

01 ~ Internal Diode" _______________ ---J 

MODEL NUMBER 
PARAMETERS & TEST CONDITIONS 

5 VOLT COIL 
COIL RESISTANCE 

12 VOLT COIL 
5 VOLT COIL 

COIL DRIVE VOLTAGE 
12 VOLT COIL 
5 VOLT COIL 

RELAY OPERATE VOLTAGE 
12 VOLT COIL 
5 VOLT COIL 

RELAY RELEASE VOLTAGE 
12 VOLT COIL 

SWITCHING VOLTAGE (DC/Peak AC, Resistive) 
SWITCHING CURRENT (DC/Peak AC, Resistive) 
CARRY CURRENT (DC/Peak AC, Resistive) 
CONTACT POWER RATING (DC/Peak AC. Resislive) 

LIFE EXPECTANCY 
(@ Signal Level <1.0 V .. 010A 
(Switching >1.0 V. Consult Factory) 

STATIC CONTACT RESISTANCE 
(Max. initial, measured with .050 V, .010A) 

INSULATION RESISTANCE 
(Between all isolated pins) 
MEASURED WITH 100 V @ 

25'C, 40% RH 
40'C, 95% RH 

DIELECTRJC STRENGTH 
(DC/Peak AC) 

ACROSS OPEN CONTACTS' 

CAPACITANCE 
ACROSS OPEN 
CONTACTS 

OPEN CONTACTS 
TO COIL 

CONTACTS TO SHIELD: 
CONTACTS & SHIELD TO COIL: 

No shield 
Shield floating 
Shield guarding 
No shield 
Shield floating 
Shield ouarding 

CONTACT TO SHIELD Contacts open and shield floating 
OPERATE TIME (Incl. bounce Cd Nom. voltaoe 

RELEASE TIME 

TEMPERATURE RANGE 

No supression 
Diode supression 
Diode & Zener suppressed 

Operate: 
Storage: 
Max. allowable temp during 
mounting process: 

ALL RATINGS AT 25'C UNLESS NOTED. 

PIN DIAGRAMS (Top View) 
'If diode is selected, pin #2 is positive. 

UNIT MIN 
n 450 
n 900 

VDC 
VDC 
VDC 
VDC 
VDC 0,4 
VDC 1.0 
Volts 
Amps 
Amps 

W 
x106 500 

n 

n 

n 1010 

n 
Volts 250 
Volts 
Volts 500 

pf 

pf 
pf 
pf 
pI 
pf 
pf 

msec. 
msec. 
msec. 
msec. 

'c -20 

'c -50 

9001 9002 
TYP MAX MIN TYP MAX 
500 550 315 350 385 

1000 1100 675 750 825 
6.5 6.5 

12 15 12 15 
3.75 3.75 
9.0 9.0 

0,4 
1.0 

200 200 
0.5 0.5 
1.0 1.0 
10 10 

500 

0.150 0.150 

0.200 0.200 

1013 

1012 

250 
500 
500 

0.70 1.00 

0.80 1.0 
0.10 0.30 

1,4 2.0 
1.4 2.0 

1.0 
1,4 1.6 

0.35 1.0 0.35 1.0 
0.05 0.10 0.05 0.10 
0.35 0.50 0.35 0.50 
0.10 0.20 0.10 0.20 

70 -20 70 
100 -50 100 

221 221 

EEM1989 For manufacturers' sales offices, see yellow pages 

9201 
MIN TYP MAX 
225 250 275 
585 650 715 

6.5 
12 15 

3.75 
9.0 

0,4 
1.0 

200 
0.5 
1.0 
10 

500 

.150 

.200 

1013 

250 

500 

0.70 1.0 

1.4 2.0 

0.35 1.0 
0.05 0.10 
0.35 0.50 
0.10 0.20 

-20 70 
-50 100 

221 

30---------, __ -<> 4 

9202 
MIN TYP MAX 
135 150 165 
585 715 

6.5 
12 15 

3.75 
9.0 

0,4 
1.0 

200 
0.5 
1.0 
10 

500 

.200 

1013 

1010 

250 
500 
500 

0.80 0.80 
0.10 0.30 

1.4 2.0 
0.2 0,4 
1,4 1.6 

0.35 1.0 
0.05 0.10 
0.35 0.50 
0.10 0.20 

-20 70 
-50 100 

221 

1 e-----fYYL----o, 
50--------·---06 

3 c:r--------o 4 
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4500 RELAYS 4500 

COTO 
CORPORATION 

55 DuPont Drive, Providence, R.I. 02907 
(401) 943-2686 FAX (401) 942-0920 

ULTRA-LOW THERMAL 
EMF REED RELAYS 

FOR LOW-LEVEL DATA ACQUISITION SYSTEMS 
THERMAL EMF MECHANICAL SPECS 
Ratings. Thermal EMF is specified differentially between the two 
thermal EMF switches (pins 5-6 and 7-8). It is directly proportional 
to coil power or the square of the applied voltage. When the relays 
are operated in a scanning mode, the thermal EMF is also 
proportional to the coil duty cycle. 

I- .125 TYP (3432) 

t- 460., 
Thermal EMF Test Circuit 

I-- 660--j 

Coto Series 3600 relays are available with maximum differential 
thermal EMF ratings of <5fLY, <3fLY, <1 fLY, or <0.5fLY. 

••••• 
I 3 5 7 9 T 

The Mercury wetted 3432 Relay is available with maximum 
differential thermal EMF ratings of <5fLY, <10fLV. 2 4 6 8 10 

••••• 
---ll-- 100 

All dimenSions are nominal 

Note: The must operate and must release voltages and the coil 
resistance are specified at 25°C. These values vary by 
approximately O.4%/"C as the ambient temperature varies. 
Vibration: 20 G's to 2000Hz Shock: 50 G's Pin 9 is the electrostatic shield pin. 

3602,3650,3660 
Model Number (02,50,60) 

Coil Voltage (05 or 12) 

Thermal 

ORDERING INFORMATION 
To order - assemble a part number from the parameters. 
Specifications subject to change without notice. 

36XX-XX-X X TJ HgWet 

Coil Voltage 
<5fLV-Suffix9 Thermal < 1 OfL V - Suffix 1 
<3fLV-Suffix8 <5fL V - Suffix 9 
<1fLV-Suffix7 

Contact Isolation (Ohms) 
<0.5fLV - Suffix 5 

10 10 - Suffix "0" 
Pin Length 

10'2 - Suffix"1" 
Standard (0.135" ± 0.020") "2" - Suffix 2 

VME (0.110" ± 0.010) "3" - Suffix 3 

MOOEL NUMBER 3602 3650 
CONTACT 2ADRY 3A DRY 

i & TES'! CONDITIONS --'!P![ _Mit! TYP MAX MIN TYP MAX MIN 
5 VOLT COIL ~ ~ 350 385 315 350 385 315 

COIL RESISTANCE 12 VOLT COIL n 1800 2000 2200 1800 2000 2200 1800 
. 5 VOLT COIL ~ - 5 6.5 5 6.5 -

COIL DRIVE VOLTAGE 12 VOLT COIL VD( - 12 15 - 12 15 -
-.i'J()LT~~ ~ - - 3.8 - - 3.8 -

RELAY OPERATE VOLTAGE 12 VOLT COIL VDC - - 9.0 - - 9.0 -
~ ~ ~ - - 0.4 - - ~ RELAY RELEASE VOLTAGE 12 VOLT COIL VDC 1.0 - - 1.0 - - 1.0 

SWITCHING VOLTAGE (DC/PeakAC~ ~ - - 150 - - 150 -
SWITCHING CURRENT (DC/PeakAC, Resistive) rnA - - 250 - - 250 -
CARRY CURRENT (DC/PeaI0C, Resistive) ~ - - 1.5 - - 1.5 -
CONTACT POWER RATING (DC/Peak AC, Resistive) }Ii - - 5.0 - - 5.0 -

(@ Signal Level <1.0 V, .010A) x 10" 500 - 500 500 - 500 
LIFE EXPECTANCY (Switching >1.0 V,ConsultF-"Eory) ~ - - - - -

f~~~I~nYt~~T~~~s~~e~I~1~N%~0 V, lOrnA Contact Lead) 

£X~~~0~g~~r~Tlh~~i jn~t~s;~~reL 

~!~~~:~ :~~~~~~~)~ 25'C, 40% RH 
40'C~ n - - - - - - -

DIELECTRIC STRENGTH ACROSS OPEN CONTACTS: V()~ 250 - - 250 - - 250 
CONTACTS TO SHIELD: VDC 500 - - 500 - - 500 

CONTACTS & SHIELD TO COIL: ~ J.§IJ() - - 1500 - -'- 1500 
CAPACITANCE 
ACROSS OPEN pf 1.2 1.2 -
CONTACTS Shield guarding ~ - 0.2 - - 0.2 - -
OPEN CONTACTS TO COIL AND SHIELD pf - 2.5 - - 2.5 - -
OPERATE TIME (Incl. bounce @ Nom~ ~ - .75 1.0 - .75 _10 -
RELEASE TIME Diode & Zener supressed:' msec. - 100 500 - 100 500 -

Operate: ~ ~ - +70 -20 - _~70 -20 
TEMPERATURE RANGE Storage: 'C -50 - +100 -50 - +100 -50 
ALL RATINGS AT 25'C UNLESS NOTED. 

1 3 5 79 1 3 5 7 9 PIN DIAGRAM (BoHom View) j'IP )11 J! Switches connected to pins 5-6 
and 7-8 are the low thermal . I I. Ill. EMF switches. 2 4 6 810 2 4 6 8 10 

~: ~,~i~~h~r~~~~~~~b%4~~a1~~~J~1~~\~0~~~~~t:~!~ ~~c~J~fo_U[~~:~ shield pin at the top 3: ~f;~~~~i~~~g,~ "u"-,uw""",,., . 1 common with the electrostatic shield at pin 9. 

8·1452 For manufacturers' sales offices, see yellow pages 
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4500 

COTO 
CORPORATION 
DuPont Drive, Providence, R.1. 02907 
(401) 943-2686 FAX (401) 942-0920 

THERMAL EMF 
Ratings. The thermal EMF is specified indi
vidually for Form 1 A relays and differentially 
between the switches for Form 2A relays. 
This measurement is made as shown in 
block diagram. Form 2A relays are meas
ured by shorting pins 2 and 4 with a copper 
shunt and connecting a nanovolt meter 
across pins 8 and 10. 

The 3500 relays are available with maxi
mum differential thermal EMF ratings of 
either <10fLV, <5fLV, <3fLV, <1 fLV or 
<500nV. The ratings are determined by 
100% testing and sorting according to the 
thermal EMF's measured after the coil has 
been energized for 5 minutes at its nominal 
voltage. 

Model Number 

Features 

Conlact Form 
Eleclrostatic Shield Available 

ILV 
Thermal EMF Options Available 4 Max 

PARAMETERS II TEST CONDITIONS UNIT 

5 VOLT COIL n 
COIL RESISTANCE' 12 VOLT COIL n 

5 VOLT COIL VDC 
COIL DRIVE VOLTAGE 12 VOLT COIL VDC 

5 VOLT COIL VDC 
RELAY OPERATE VOLTAGE 12 VOLT COIL VDC 

5 VOLT COIL VDC 
RELAY RELEASE VOLTAGE 12 VOLT COIL VDC 

SWITCHING VOLTAGE (DC/Peak AC, Resistive) Volts 
SWITCHING CURRENT (DC/Peak Ac, Resistive) Amps 

CARRY CURRENT (DC/Peak AC, Resistive) Amps 

CONTACT POWER RATING (DC/PeakAC, Resistive)' W 
(@ Signal Level <1.0 V, .010A) to' 

LIFE EXPECTANCY (Switching>1.0 V, Consult Factory 

STATIC CONTACT RESISTANCE n (Max. initial, measured with .050V, 10 mA Contact Load) 
DYNAMIC CONTACT (Max. initial, meas. 
w/.050 V, .050 A@ 100 Hz 1.5 msec after closure) n 
INSULATION RESISTANCE (Between all isolated pins) n MEASURED WITH 100 V@ 25°C. 40% RH 

DIELECTRIC STRENGTH ACROSS OPEN CONTACTS: Volts 

(DC/Peak AC) CONTACTS TO SHIELD: Volts 

CONTACTS & SHIELD TO COIL: Volts 
CAPACITANCE 
ACROSS OPEN Without shield pf 
CONTACTS Shield guarding pf 

OPEN CONTACTS TO COIL AND SHIELD -

OPERATING TIME (Incl. bounce@ Nom. voltage) msec 
RELEASE TIME Diode & Zener suppressed: msec 

Operate: Co 
TEMPERATURE RANGE Storage: Co 

ALL RATINGS AT 25°C UNLESS NOTED 
SCHEMATIC NUMBER 

1 Must be mounted vertically. Pin #1 IS up. 

RELAYS 

Thermal EF Test Circuits: 

4500. 

LOW THERMAL' 
EMF REED RELAYS 

SERIES 3500 

SlOE VIEW 

~0500~ 

Form lA 

III 
~~ 

3501 

High Sensitivity 

lA 
Yes 

Individual 
5,3,1,0.5 

MIN TYP MAX 
315 350 385 

1800 2000 2200 
- 5 6.5 
- 12 15 
- - 3.8 
- - 9.0 

0.4 - -

1.0 - -
- - 200 
- - 0.5 

- - 1.5 
- - 10 

500 - -

- - -

- - 0.200 

- - 0.300 

1010 

700 - -

500 - -

1500 - -

- 3.0 -

- 1.9 -
- - -
- 0.75 -
- 0.1 -

-20 - +70 
-35 - +100 

1 

3502 

Form 2A 
ENDVI[W 

SCHEMATIC U! 
END VIEW 

SCHEMATIC ~2 

ORDERING 
INFORMATION 
To order - assemble a 
part number from the 
parameters. 
Specifications subject to 
change without notice. 

3520 

35 XX-XX-XXX 

Model No. ~ -TTJ 
Coil Voltage ~~ 
Thermal~~~ ____________________ ~ 

<1O,..,V-Suffix "1" Hg Wet 
<5,..,V - Suffix "9" Dry & Hg Wet 
<3,..,V - Suffix "8" Dry Only 
<l,..,V - Suffix "7" Dry Only 
<500nV - Suffix "5" Dry Only 

Contact Isolation (OhmsJ ______________ ...... 

1010 - Suffix "a" 
10" - Suffix "1" 

No electrostatic shield - "O"I--______________ .J 
Electrostatic shield - "1" 

3530 3531 3540 3541 

High Sensitivity Mercury Wetted Intermediate Inlermediale High Voltage High Voltage High Voltage High Voltage 

2A 2A Hg1 lA 2A lA 2A 
Yes Yes No No Yes Yes 

Differential Differential Individual Differential Individual Differential 
5,3,1,0.5 10,5 5,3,1,0.5 5,3,1,0.5 5,3,1,0.5 5,3,1,0.5 

MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX 
315 350 385 t80 200 220 225 250 275 225 250 275 225 250 275 225 250 275 
1800 2000 2200 765 850 935 1350 1500 1650 1350 1500 1650 1350 1500 1650 1350 1500 1650 

- 5 6.5 - 5 6.5 - 5 6.5 - 5 6.5 - 5 6.5 - 5 6.5 
- 12 15 - 12 15 - 12 15 - 12 15 - 12 15 - 12 15 
- - 3.8 - - 3.8 - - 3.8 - - 3.8 - - 3.8 - - 3.8 

- - 9.0 - - 9.0 - - 90 - - 9.0 - - 9.0 - - 9.0 
0.4 - - 0.4 - - 0.4 - - 0.4 - - 0.4 - - 0.4 - -

1.0 - - 1.0 - - 1.0 - - 1.0 - - 1.0 - - 1.0 - -
- - 200 - - 500 - - 250 - - 250 - - 500 - - 500 
- - 0.5 - - 1.0 - - 0.5 - - 0.5 - - 0.5 - - 0.5 
- - 1.5 - - 2.0 - - 2.5 - - 2.5 - - 2.0 - - 2.0 
- - 10 - - 28 - - 20 - - 20 - - 10 - - 10 

500 - - 1000 - - 500 - - 500 - - 100 - - 100 - -

- - - - - - - - - - - - - - - - - -

- - 0.100 - - 0.050 - - 0.200 - - 0.100 - - 0.200 - - 0.100 

- - 0.200 - - O.tOo - - 0.300 - - 0.200 - - 0.300 - - 0.200 

10" 1010 1010 10'" 1010 1010 

350 - - 1500 - - 1500 - - 750 - - 1500 - - 1500 - -

500 - - 500 - - 500 - - 500 - - 500 - - 500 - -

1500 - - 1500 - - 1500 - - 1500 - - 1500 - - 1500 - -

- 1.7 - - 1.7 - - 3.0 - - 1.7 - 3.0 1.7 

- 0.2 - - 0.2 - - 1.9 - - 0.2 - - 1.9 - - 0.2 -
- - - - - - - - - - - - - - - - - -
- 0.75 - - 2.0 - - 1.0 - - 1.0 - - 1.0 - - 1.0 -
- 0.1 - - 0.1 - - 0.2 - - 0.2 - - 0.2 - - 0.2 -

-20 - +70 -20 - +70 -20 - +70 -20 - +70 -20 - +70 -20 - +70 
-35 - +100 -35 - +100 -35 - +100 -35 - +100 -35 - +100 -35 - +100 

2 2 1 2 1 2 

2 The coil resistance & operate & release voltages are specified at 25°C. These values vary by approx. 0.39%f'C as the ambient temperature changes. 
3 The life expectancy when switching intermediate voltages and currents may vary widely. Consult the factory for your exact load requirements. 
4 Measured after 5 minutes at nominal coil voltage. 

EEM 1989 For manufacturers' sales offices, see yellow pages 8-1453 



4500 

COTO 
CORPORATION 

55 DuPont Drive, Providence, R.I. 02907 
(401) 943-2686 FAX (401) 942-0920 

For a complete product line cata-
log, technical assistance, life test 
data or other ordering information, 
please contact us directly. Our 
philosophy incorporates working 
hand-in-hand with our customers 
(Partners in Design) to develop 
custom designed reed relays that 
meet their special design 
requirements. 

OPERATING PARAMETERS @ 25°C 

Nominal Volts 05 12 

Coil #2 Resistance Ohms' 150 900 

Coil #3 Resistance Ohms' 230 1500 

Coil #4 Resistance Ohms' 370 -
*Resistance figures are ± 10% 

MODEL NUMBER 

Available Coil Options 

Contact Form 

Package Size 

Available Shield Options 

PARAMETERS & TEST CONDITIONS 

COIL RESISTANCE 
5 VOLT COIL 

12 VOLT COIL 

COIL DRIVE VOLTAGE 
5 VOLT COIL 

12 VOLT COIL 

RELAY OPERATE VOLTAGE 
5 VOLT COIL 

12 VOLT COIL 

RELAY RELEASE VOLTAGE 
5 VOLT COIL 

12 VOLT COIL 
SWITCHING VOLTAGE (DC/PeakAC, Resistive) 
SWITCHING CURRENT (DC/Peak AC, Resistive) 
CARRY CURRENT (DC/PeakAC, Resistive) 
CONTACT POWER RATING (DC/Peak AC, Resistive) 

(@ Signal Level <1.0 V, .010A) 
LIFE EXPECTANCY (Switching >1.0 V, Consult Factory) 
STATIC CONTACT RESISTANCE 
(Max. initial, measured with .050 V, IOmA Contact Load) 
DYNAMIC CONTACT (Max. initial, meas. 
wl.050 V. .050 A@ 100 Hz 1.5 msec afier closure) 
INSULATION RESISTANCE (Between all isolaled pins) 
MEASURED WITH 100 V ~i 25°C, 40% RH 

DIELECTRIC STRENGTH ACROSS OPEN CONTACTS: 
(DC/Peak AC) CONTACTS TO SHIELD: 

CONTACTS & SHIELD TO COIL 
CAPACITANCE 

~8~9x@TgPEN Shield floating 
Shield auardina 

OPERATE TIME (Incl. bounce@ Nom. voltage) 
RELEASE TIME Diode & Zener supressed' 

TEMPERATURE RANGE 
Operate: 
Storage: 

ALL RATINGS AT 25°C UNLESS NOTED. 
Schematics 

(Bottom View) 
NaIto scale 

Unused pms are omItted. 
Pin numbers for reference only. 
Black dot on top of relay denotes pin #1. 

8·1454 

RELAYS 

r-81O-1 ~ 210 f-
"'C~"' W ---. 

~ 225.020 
016 d". pinS . + t 

.l~n.* 

100.-j I- .500 -....j f.-lOO -1 1- 100 

All dimenSIOns 
are nominal 

~81O~ PACKAGE /-3001 
B T ( )~ Q-=r r 1 .125 min.' To 

f---- 700 ---j ----, . --I 1-100 
. 020 d". PinS 

*105 ±.015 for models #2200·2310 and #2200·2311 

2200·2301 2200-2302 

150n 150n 

tA lA 

A A 

Electrostatic Co-Axial 
5 pin relay 6 pin relay 

UNIT MIN TYP MAX MIN TYP MAX MIN 
n 135 150 165 135 150 165 225 

n - - - - - - -
VDC - 5 6.5 - 5 6.5 -
VDC - 12 15 - 12 15 -
VDC - - 3.6 - - 3.6 -
VDC - - - - - - -
VDC 0.5 - - 0.5 - - 1.0 
VDC -
Volts - 150' 150 
Amps 0.5 0.5 
Amps 1.0 1.0 

W 10 10 
10" 500 500 

n - - 0.150 - - 0.150 -

n - - 0.200 - - 0.200 -

n 1010 - - 1010 - - 10'0 

Volts 
pf 250 - - 250 - - 250 
pf 1,000 - - 1,000 - - 1,000 

pf - 0.9 - - 0.9 - -
pf - 0.2 - - 0.2 - -

msec. - - 0.55 - 5 0.55 -
msec. - 0.1 - - 0.1 - -

°C -20 - +70 -20 - +70 -20 
°C -50 - +100 -50 - +100 -50 

I 2 ,~ I! ] : ~ .~ 

~~ .--.i=""n 
a I 6., 

4500 

MICROMINIATURE 
REED RELAYS 

SERIES 2200 

ORDERING INFORMATION 
To order, assemble a part number from the 
data below to describe the desired parameters. 

22XX-XX-XXX 
MODEL No. -'-r 
COIL VOLTAGE 
050R 12 

"2"-COIL#2 
"3"-COIL#3 -
"4"-COIL#4 "0" - no electro-

static shield 
"1" - electrostatic -

shield 
"2" - co-axial shield 

- -
Insulation Resistance 

o = 1010 Ohms (Form A's) 
109 Ohms (Form C's) 

1 = 10'2 Ohms (Form A's) 
10" Ohms (Form A's) -

2200-2311 2204 2211 

250n 2,3,4 2,3 

2A tA lC 

B A A 

N/A Optional Electrostatic N/A or Co·Axial' 

TYP MAX MIN TYP I MAX MIN I TYP [ MAX 
250 275 

See Chart Above See Chart Above - -

5 6.5 - 5 6.5 - 5 6.5 
12 15 - 12 15 - 12 15 
- 4.0 - 3.75 - - 3.75 -
- - - 9.0 - - 9.0 -
- - 004 - - 004 - -

- 1.0 - - 1.0 - -
200 - 200 - - 100 -
0.5 0.5 - - 0.25 -
1.0 1.0 - - 0.5 -
10 10 - - 3 -

500 500 100 -
- - -

- 0.100 - - 0.100 - - 0.150 

- 0.200 - - 0.200 - - 0.200 

1010 Min. 10'Min. - - 10" Oplional 10" Optional 

- - 250 - - 200 - -
- - 1,000 - - 1,000 - -

1.0 - - 0.9 - - 1.8 -
N/A - - 0.2 - - N/A -
- 0.650 - 0.5 - - 1.0 -

0.020 - - 0.1 - - 2.0 -
- +70 -20 - +70 -20 - +70 
- +100 -50 - +100 -50 - +100 

~~ I I J ~ 

~.-J ~ 
~--------.!J n-r t g ~ n ~ 

1. On model 2204 pin # 7 IS the optional electrostatic shield pm, pms #6 and #7 are the optional co-axial shield pms. 
2. Consists of 20V Zener-diode and 1 N4002 diode in series connected in parallel to coil. 

For manufacturers' sales offices, see yellow pages EEM1989 



4500 RELAYS 4500 

COTO 
CORPORATION 
DuPont Drive, Providence, R.1. 02907 
(401) 943-2686 FAX (401) 942-0920 

HIGH RELIABILITY 
REED RELAYS 

SERIES 7000 

Contacl Conlact Pari No. Coil Res. Max. Min. 0 Pin Diagram Bollom View. 
Type Form V.D.C. Ohms Pick-up Drop-oul W End 10 End Same End 

±10% V.D.C. V.D.C. G. 
@25'C @25'C @25'C 

DRY 7101 5 300 3.75 0.4 642 64E 
STANDARD · I! T lA 12 1600 9 1.0 A 

· I rh 24 4200 18 2.0 E 31 53 1 

7102 5 150 3.75 0.4 8642 864£ 

'11! . 11 . 
2A 12 1000 9 1.0 B .Il rH. 24 3500 18 2.0 E 531 7531 

7103 5 100 3.75 0.4 108642 10864 E 

· Ill! . Ill" 
3A 12 800 9 1.0 C 

· TIT rHh 24 2400 18 2.0 E 753 I 9753 I 

7104 5 80 3.75 0.4 12108642 1210864E 

'1 Ill! . I Ill' 
4A 12 550 9 1.0 0 . I ITT rHth 24 2000 18 2.0 E 9 753 1 1197531 

7141 5 175 3.75 0.4 642 64[ 

lC 12 1100 9 1.0 A ~! ~ 
24 4200 18 2.0 E 3 1 53 1 

7142 5 65 3.75 0.4 108642 lO864[ 

2C 12 490 9 1.0 C :h~! ~ 
24 1550 18 2.0 t 753 I 9753 t 

7150 5 550/550 3.75 0.4 8642 8642 
lA 

RESE; ~ ~ 11 :" RESET +t...:fJ 
Latch' 12 1750/1750 9 1.0 B .4-,. 

lUI 7[31 

MERCURY 7201 5 70 3.75 0.4 642 64E · I! T WETIED lA 12 450 9 1.0 A I . [ 'm 24 1785 18 2.0 [31 53 1 

7202 5 60 3.75 0.4 e 6 4? 864 E 

'11/ . II" 
2A 12 340 9 1.0 B '.IL Irf+, 

24 1330 18 2.0 F :;, 3 1 753 1 

HIGH 7301 5 175 3.75 0.4 642 64E 

VOLTAGE lA 12 1100 9 1.0 A . I! T 
24 4200 18 2.0 

. I rh 
E 31 53 1 

7302 5 100 3.75 0.4 8642 864 f. 

· 111 '11' 
2A 12 640 9 1.0 B rth 

24 2450 18 2.0 · J!. 
E 531 7') 3 I 

• Black dot on top of relay denotes Pm # 1. 
* These relays contain bias magnets. Correct polarity must be observed. Diode coil suppression is required for proper operation of latching 

relays. If internal diode option is selected on 7150 Pins #1 and #8 are positive. On all other relays Pin #1 is Positive. 

MODEL NUMBER 7100 7200 7300 

SfT 

CONTACT TYPE DRY STANDARD MERCURY WET HIGH VOLTAGE 

CONTACT FORM A's AND B's C's A's A's 

PARAMETERS & TEST CONDITIONS UNIT MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX 

SWITCHING VOLTAGE (DC/Peak AC, Resistive) Volts - - 200 - - 150 - - 500 - - 500 

SWITCHING CURRENT (DC/Peak AC, Resistive) Amps - - 0.5 - - 0.250 - - 1.0 - - 0.5 

CARRY CURRENT (DC/Peak AC, Resistive) Amps - - 2.0 - - 1.0 - - 2.0 - - 2.0 

CONTACT POWER RATING (DC/Peak AC, Resistive)' W - - 10 - - 3 - - 50 - - 10 

(@ Signal Level <1.0 V, .010A) t CYC - 10' - - 10' - - 10' - - 10' -
LIFE EXPECTANCY (Switching>1.0V, Consult Factory) CYC - - - - - 10' - - -

STATIC CONTACT RESISTANCE n - - .100 - - .150 - - .050 - - .100 (Max. initial, measured with .050 V. 10 mA Contact Load) 

DYNAMIC CONTACT (Max. initial. meas. 
w/.050 V, .050 A@ 100 Hz 1.5 msec after closure) n - - .150 - - .200 - - .100 - - .150 

INSULATION RESISTANCE (Between all isolated pins) 
MEASURED WITH 100 V (a 25'C, 40% RH n 1010 1012 - 10' 10" - 1010 10" - 1010 10" -
DIELECTRIC STRENGTH ACROSS OPEN CONTACTS Volts 250 - - 200 - - 1000 - - 1200 - -

(DC/Peak AC) CONTACTS TO SHIELD Valls 500 - - 500 - - 500 - - 500 - -
GS CONTACTS & SHIELD TO COIL: VRMs 1500 - - 1500 - - 1500 - - 1500 - -
CAPACITANCE 
ACROSS OPEN WITHOUT SHIELD pf - 1.0 - - 2.0 - - 1.0 - - 1.0 -
CONTACTS SHIELD GROUNDED pf - 0.2 - - 1.0 - - 0.2 - - 0.2 -

OPERATE TIME (Incl bounce ~, Nom. vollage) msec - 1.0 - - 2.0 - - 2.0 - - 1.0 -

RELEASE TIME Diode & Zener suppressed: msec - 0.100 - - 2.5 - - 1.0 - - 0.100 

Operale: C' -20 - +70 -20 - +70 -20 - +70 -20 - +70 
TEMPERATURE RANGE (C') 

Storage: C' -50 - +100 -50 - +100 -50 - +100 -50 - +100 

ALL RATINGS AT 25'C UNLESS NOTED. 

• ~f;§x~eW6ncC;~i~:: ;;~i~r~fgi~f~ecfai~~i~~~~~~a~fe~~~bination currenVvoltage switched. While typic.llife expectancy 

l Consists o120V Zener-Diode and IN4002 Diode in series, connected in parallel to coil 

EEM1989 For manufacturers' sales offices, see yellow pages 

Package and Pin Configuration 
(Bottom View) 

17f~---l1 r15M

" 

D····· ill' ...... 1 1 
--If-- 0'0 ~ 500~ 026 DIA. PIN 

ORDERING INFORMATION 
To order a Coto relay, assemble a part 
number from the data to describe the 
desired parameters . 

7XXX - XX - XXXX 

~~;~~~~d;~: =~. r J Mercury Wet = 2 
High Voltage = 3 

Contact Form 

Coil Voltage 

Options: 

Insulation Resistance 
o = 10'0 Ohms (Form A's) 

10' Ohms (Form C's) 
1 = 10'2 Ohms (Form A's) I 

10" Ohms (Form C's) 

'E-pin indicates electrostatic shield pin . 

B·1455 



4500 

C~Vi:lOIVl 
COMPANY 

2.5 TO 90 AMP, 
120, 240 AND 480 VAC 
SCR AC OUTPUT, 
PANEL MOUNT 
SOLID-STATE RELAYS 

RELAYS 

SOLID-STATE RELAYS 
AND INPUT/OUTPUT SWITCHES 

General Specifications 
Isolation Voltage: 4000 VAC Std. (Input to Output) 
Operating Temperature Range: - 30°C to 80°C. UL and CSA 
DC Input Control Models 

4500 

Control Signal Range. . . . . . . . . . . . . . . .......... 3-32 VDC 
Must Operate Voltage . . . . . ........ 3 VDC Max 
Must Release Voltage ............................ 1 VDC Min 
Input Current .......................... .4 mA max @ 5 VDC 
AC Input Control Models 
Control Signal Range . . . . . . . . ............ 90-280 VAC 
Must Operate Voltage. . . . . . ............ 90 VAC Max 

These Crydom SSRs make it possible to switch AC power loads up to 
47 kw. Output circuit consists of inverse-parallel (back-to-back) dual 
SCRs to meet the most demanding requirements. Features include 
zero voltage switching, phase control and normally closed models 
available. 

Must Release Voltage ........................... 10 VAC Min 
Input Current. ......................... 2 mA max @ 120 VAC 

DC Control Models-SCR Output 

Max. Load OneMCycle 
Crydom Line Current, Surge, 
Model VAC Amps Amps 

AC Control Models - SCR Output No. (47-63 Hz) (RMS) (PK) 

Max. Load 
Crydom Line Current, 
Model VAC Amps 

No. (47-63 Hz) (RMS) 

A1202 24-140 2.5 
A1210 24-140 10 
A1225 24-140 25 
A1240 24-140 40 
A2402 48-280 2.5 
A2410 48-280 10 
A2425 48-280 25 
A2440 48-280 40 
A2450 48-280 50 
A2475 48-280 75 
A4808 80-530 8 
A4812 80-530 12 
A4825 80-530 25 
A4840 80-530 40 
A4875 80-530 75 
A4890 80-530 90 

8TO 90 AMP, 
48-530 AND 48-660 VAC 
AC OUTPUT SOLID-STATE RELAYS 
1000-1200V BLOCKING 

The highest power rated SSRs, up to 59 kw, 
4000V of isolation with the highest available 
blocking voltages (1.2 KV) below which the 
SSRs will not mistrigger. The wide margin 
between operating and blocking voltages 
permits the proper use of transient suppres
sion (MOV) devices on the 480V line. Fea
tures include high dv/dt and zero voltage 
switching. 

General Specifications 
Control Signal Range "C", "WD" 4 to 32 VDC 

"CD" .... .4 to 8 VDC 
"CA" ... 90 to 140 VAC 

Input Current @ 5 VDC ....... 15 mA max. 
Isolation Voltage 50/60 Hz ... .4000 VRMS 
Operating Temperature Range.O°C to 80°C 

Crydom Line Max. Load One Cycle 
Model VAC Current Surge 

No. (47-63 Hz) Amps (RMS) Amps (pk) 

D4808C 48-530 8 72 
D4812C 48-530 12 140 
D4825C 48-530 25 250 
D4850C 48-530 50 625 
D4875C 48-530 75 1000 
D4890C 48-530 90 1200 

Hl0CD4850 48-660 50 625 
Hl0C04890 48-660 90 1200 
Hl0CA4850 48-660 50 625 
Hl0CA4890 48-660 90 1200 
H12C04850 48-660 50 625 
H12C04890 48-660 90 1200 
H12CA4850 48-660 50 625 
H12CA4890 48-660 90 1200 
Hl0W04850 48-660 50 625 
Hl0W04890 48-660 90 1200 
H12W04850 48-660 50 625 
H12W04890 48-660 90 1200 

One-Cycle 
Surge, 
Amps 
(PK) 

D1202 24-140 2.5 22.5 
D1210 24-140 10 120 
D1225 24-140 25 250 
D1240 24-140 40 625 
D2402 48-280 2.5 22.5 

22.5 
120 
250 
625 

22.5 
120 
250 
625 
625 

1000 
72 

140 

D2410 48-280 10 120 
D2425 48-280 25 250 
D2440 48-280 40 625 
D2450 48-280 50 625 
D2475 48-280 75 1000 
D4808 80-530 8 72 
D4812 80-530 12 140 
D4825 80-530 25 250 
D4840 80-530 40 400 
D4850 80-530 50 625 
D4875 80-530 75 1000 
D4890 80-530 90 1200 

250 
400 ADDITIONAL DC INPUT MODELS AVAILABLE: 

1000 "NORMALLY CLOSED". . ............ - B SUFFIX 

1200 "NON-ZERO SWITCH". . ...... -10 SUFFIX 
"400 Hz".. . ....... -4 PREFIX 

7.0 TO 40 AMP, 
100 TO 500 VDC CMOS 
DC INPUT SOLID STATE RELAYS 

This new Crydom series of DC power SSRs 
incorporates a power MOSFET as the output 
device in the classic Crydom package. The 
input can be driven from most logic circuits, 
requiring less than 1.6 mA at 5 VDC, 

General SpeCifications 
Control Signal Range ...... 3.5 to 32 VDC 
Input Current @ 5 VDC ...... 1.6 mA max. 
Isolation Voltage 50/60 Hz .... 2500 VRMS 
Operating Temperature Range.O°C to 80°C 

Crydom Max. Load 10MS 
Model Line Current @ Surge 

No. VCC 40·CAmps Amps 

01007 0-100 7.0 15 
01012 0-100 12 28 
01020 0-100 20 42 
01040 0-100 40 106 
D2D07 0-200 7.0 22 
D2D12 0-200 12 27 
D4D07 0-400 7.0 17 
D4D12 0-400 12 36 
D5D07 0-500 7.0 19 
D5D10 0-500 10 29 

10 TO 75 AMP, 
120-240V DC CONTROLLED, 
AC OUTPUT SSRs FEATURE 
IC FIRING CIRCUITS TO BOOST 
RELIABILITY AND PERFORMANCE 
Combining integrated circuit technology and 
the proven Crydom series 1 high power dissi
pation output system results in superior 
SSRs. The reduction of control circuit com
ponents from 22 to 3 greatly increases life 
and reliability. 
SCROUTPUT 

Crydom Input Output Ratings 
Model Control Load Volts 

No. Voltage Current (RMS) 

CSD2410 3.5-15 VDC lOA 120/240 
CSD2425 3.5-15 VDC 25A 120/240 
CSD2440 3.5-15 VDC 40A 120/240 
CSD2450 3.5-15 VDC 50A 120/240 
CSD2475 3.5-15 VDC 75A 120/240 
CSE2410 15-32 VDC lOA 120/240 
CSE2425 15-32 VDC 25A 120/240 
CSE2450 15-32 VDC 50A 120/240 

TRIAC OUTPUT 

SERIES 1-HEATSINK SELECTION GUIDE 

Maximum Maximum 
Operating Crydom Ambient 

Current Heatsink Temperature 
(SSR Rating) Type (@ Max. Current) 

10A HS-1 25°C 
10A HS-2 40°C 
25A HS-2 25°C 
50A HE-54 40°C 

CRYDOM COMPANY: 17215 Studebaker Rd., Cerritos. CA 90701 • Phone (213) 865-3536 • Fax (213) 865-3318 
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5 THRU 25 AMP/120 AND 240 VAC 
TRIAC AC OUTPUT SOLID-STATE RELAYS 
Crydom Triac SSRs are quality-made devices designed for general 
purpose switching applications where performance requirements are 
less demanding than those offered by SCR output types. 

General Specifications 
Control Signal Range .. 
Input Current ........ . 

Isolation Voltage ..... . 
Oper. Temp. Range ... . 

DC Input 
3to 32 VOC 

4mA@ 
5VOC 

4000VRMS 
-30°C to 

80°C 

TIME DELAY RELAYS 48 TO 280 VAC, 
10, 25 OR 50 AMP 2 TIMING RANGES 

AC Input 
90 to 280 VAC 

2mA@ 
120 VAC 

4000VRMS 
-30°Cto 

80°C 

Standard series 1 relay with built-in Time Delay. (External 
resistor for 0 to 10 Megohm.) 

General Specifications 
Control Voltage Range ......................... 3.5 to 15 VOC 
Timing Range "OSO" .......................... 0.1 to 83 sec 
Timing Range "OLO" ........................ 1.6 to 1330 sec 

Crydom Max Load One-Cycle 
Model Current, Amps Surge Amps 

No. (pk) (pk) 

OS02410 10 120 
OS02425 25 250 
OS02450 50 625 
OL02410 10 120 
OL02425 25 250 
OL02450 50 625 

These space saving and cost saving "dual" and "quad" series pro
vide two (2) or four (4) totally independent AC output solid state relays 
in a single Series 1 package. The "dual" types employ inverse parallel 
SCR outputs and are available in 25 AMP and 40 AMP models. The 
"quad" types have triac outputs. Protection is provided by an internal 
dv/dt snubber network across the outputswitch which restricts the rate 
of rise of most voltage transients to within acceptable limits. Features 
include 2500 VRMS optical isolation, zero voltage turn-on and zero 
current turn-off of the the load. Random voltage turn-on units (-10 
suffix) are also available for phase control applications. 

These series are ideal when multiple SSR's are required for interfac
ing between the logic output of TTL, HTL, MOS or microprocessor cir
cuits and AC loads such as motors, heaters, lamps, solenoids and 
transformers. 

SOLID-STATE RELAYS 
AND INPUT IOUTPUT SWITCHES 

DC Control Models-Triac Output 

Crydom Max. Load One-Cycle 
Model LineVAC Current, Surge, 

No. (47-63 Hz) Amps (RMS) Amps (PK) 

T01210 24-140 10 100 
TD1225' 24-140 25 250 
TD2410' 48-280 10 100 
TD2425 48·280 25 250 
TD4825 80·530 25 250 

AC Control Models-Triac Output 

TA1210 24·140 10 100 
TA1225 24·140 25 250 
TA241 0 48·280 10 100 
TA2425 48·280 25 250 
TA4825 80·530 25 250 

SOFT-START POWER MODULES/RELAYS 
90-140 AND 180-280 VAC 10 TO 75 AMPS 
A control module is used in combination with a Crydom 
phase control relay to provide gradual applicaton of power 
to the load. 

General Specifications: All models. 
Input Operate Voltage Range ................... 3.5 to 10 VOC 
Minimum Release Voltage . ........................... 1 VOC 
Input Current @ 5 VOC . ............................. 1.6 mA 

Crydom output 
Model Voltage Max Load 

No. RangeVAC Current Amps 

10SST120 90·140 10 
25SST120 90·140 25 
40SST120 90-140 40 
10SST24O 180·280 10 
25SST240 180-280 25 
40SST24O 180·280 40 
75SST240 180·280 75 

25, 40 AMP Dual-SCR Output 
20 AMP Quad-Triac Output 

General Specifications 
Isolation Voltage: ................................ 2500 VAC 
Temperature Range: 

Storage ................................ - 40°C to 120°C 
Operating: ............................... - 30°C to 80°C 

Weight: ................................. 3.5 oz. (98G) Max. 
Control Signal Range ............................. 4-15 VOC 
Must Operate Voltage . ......................... .4 VOC Max. 
Must Release Voltage ........................... 1 VOC Min. 
Input Current ............................... 34 mAOC Max. 
Off-State dv/dt. ............................. 200V/usec Min. 

DUAL-SCR OUTPUT UL Recognized, CSA Certified 

Max. Load One-Cycle 
Crydom Line Current Surge 
Model VAC Amps (RMS) Amps (PK) Switching 

No. (47-70 Hz) (Per Section) (Per Section) Mode 

024250 24·280 25 350 Zero 
024250·10 24·280 25 350 Non·Zero 
024400 24-280 40 500 Zero 
024400·10 24-280 40 500 Non-Zero 

QUAD-TRIAC OUTPUT UL Recognized, CSA Certified 

CRYDOM COMPANY: 17215 Studebaker Rd., Cerritos, CA 90701 • Phone: (213) 865·3536 • Fax: (213) 865·3318 
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8 AMPS, 120 AND 240 VAC 
AC OUTPUT, PANEL MOUNT 
SOLlD·STATE RELAYS 
The Crydom Series 2 solid-state relays com
bine small size, zero voltage switching and 
high current rating in a package designed for 
heat sink or panel mounting. Standard 
0.187" push-on terminals allow quick con
nection and are positioned to provide maxi
mum isolation between control and power 
circuits. 

General Specifications 
Control Signal Range ........ 3.5 to 8 VDC 
Control Signal Range"221 C" 3.5 to 7 VDC 
Must Operate Voltage ....... 3.5 VDC max 
Must Release Voltage ......... 1 VDC min 

~~[R1~~~ ~ 
AC OUTPUT, PC BOARD MOUNT 
SOLlD·STATE RELAYS 
0.3 TO 3 AMPS 
120 AND 240 VAC 

Case Style 3'0 A 

Designed for PCB applications. Units require 
only 1 sq. in. space on boards. Overall height 
of 0.45" on case 3 allows spacing on 0.5" 
centers. High current rating. Zero voltage 
switching. 

RELAYS 4500 

SOLID-STATE RELAYS 
AND INPUT/OUTPUT SWITCHES 

Crydom Line Max. I Control Must Must Surge 
Model Voltage @ 60·C Voltage Operate Releese Current 

No. VDC A (RMS) Range Voltage, Max. Voltage, Min. 1 Sec. 

D0061A 3-60 1.0 3.0-9.0 VDC 3.0VDC 1.0VDC SA 

DO 0616 3-60 1.0 1.7-9.0VDC 1.7VDC 0.8VDC SA 

The DO 061 are miniature DC output modules in aconformally coated 
SIPpackage,measuringonly0.46 x 0.9 x O.4in.withpinoutsonthe 
popular 1 OO-mil grid. The input-to-output isolation is 4000VRMswith 
an isolation resistance of 1 x 10· ohms. The units are derated 10mA 
per degree C above 60°C ambient temperature. Operating tempera-
ture range is - 30°Cto + 80°C. When used for inductive loads, diode 
suppression across the load is recommended. 

Series 2 
0.85" (21.59 mm) 

x 1.75" (44.5 mm) 
x 0.83" (21.08mm) 

Must Operate Current ........ 12 mA max 
Isolation Voltage .............. 2500 VAC 
Operating Temperature 

Range ............... - 30°C to 80°C 
Snubber ..................... .Internal 

Max. Load One-Cycle 
Crydom Line Current @ Surge 
Model VAC 40·CAmps Amps 

No. (47·63 Hz) (RMS) (PK) 

5218 20-140 8 120 
5228 40-280 8 120 
5228C 24·280 8 120 

General Specifications 
Control Signal Range ........ 3.5 to 8 VDC 
(Models S3013A1S3023A ... 3.5 to 18 VDC) 
Must Operate Voltage ....... 3.5 VDC max 
Must Release Voltage ........ 1 VDC min. 
Isolation Voltage .............. 2500 VAC 
(Models S3013A/S3023A ...... .4000 VAC) 
Operating Temperature Range ... - 30°C to 

80°C 

One-
Line Cycle In-

Crydom VAC Max. I Surge temal 
Model (47-63 @ 40·C Amps Snub- Case 

No. Hz) A (RMS) (PK) bers Style 

5310 20·140 0.3 2 No 3 
53010A 20·140 0.3 2 Yes 30A 
5320 40·280 0.3 2 No 3 
53020A 40·280 0.3 2 Yes 30A 
5312 20·140 2 55 No 3 
53012A 20·140 2 55 Yes 30A 
53013A 24·140 3 55 Yes 30A 
5322 40·280 2 55 No 3 
S3022A 40·280 2 55 Yes 30A 
53023A 48·280 3 55 Yes 30A 

SOLlD·STATE RELAY HANDBOOK 
WITH APPLICATIONS 
BY ANTHONY BISHOP 

LOW COST AC OUTPUT 
60 TO 280 VAC, 2 AMPS 
SOLlD·STATE RELAYS 

r --.;: 
CRVDOMI 
D2W202F 

EB tV 

'~~ =" -.. oJ 

!! ! ! 
The D2W202F is designed to achieve opti
mum performance at a record low cost by 
means of completely automated assembly 
using labor saving robotics. The package 
has a hard, skin-tight epoxy coating which 
provides excellent environmental protection 
and a pinout that matches the Series 6. 

General Specifications 
Control Signal Range ........ 3 to 28 VDC 
Must Operate Voltage, max ........ 3 VDC 
Must Release Voltage, min. . ...... 1 VDC 
Input Current @ 5 VDC max. . ..... .4 mA 
Input Impedance, min ........ 1500 OHMS 
Dielectric Strength: 50/60 Hz .. 2500 VRMS 
Operating Temperature Range ... - 20°C to 

80°C 

Crydom Control Surge 
Model Voltage Output One 

No. Range Ratings Cycle 

D2W202F 3-32VDC 2A @ 60-280 VAC 28Apk 

D2W203F 3-32VDC 3A @ 60·280 VAC 
D2W203F·ll 3-32VDC 3A @ 60·280 VAC 80Apk 

This comprehensive 223 page reference to the use and applications 
of Solid-State Relays (SSRs) incorporates a detailed tutorial on what 
SSRs are and why they are used in various industrial applications. In 
its pages you will find: 

• A thorough introduction to solid-state relays 
• Descriptions of various coupling methods 
• SSR operation and parameters 
• Coverage of different drive methods 
• Thermal considerations 
• Applications of SSRs in microprocessor-based equipment for 

industrial machine control 
• A cross reference of types and manufacturers 
• A handy glossary of terms 

ORDER: HDBK·S99 
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AC AND DC MICROPROCESSOR 
INPUT/OUTPUT MODULES 

3.5 AMPS, 60 VDC, 120 and 240 VAC 
Standard Input/Output Modules (and Equivalents) 
*IN COMPLIANCE WITH NEMA 2-230 (NOISE IMMUNITY) 

5 Volt Models 15 Volt Models 

P-N Equivalent P-N Equivalent Type 

6101/6101A * IDC5 6131 IDC15 DC/IN 
6201A * IAC5 6231 IAC15 ACtiN 
6202A * IAC5-A 6232 IAC15-A ACtiN 
6301A* ODC5 DC/OUT 
6401A * OAC5 AC/OUT 
6402A * OAC5-A AC/OUT 

6102 - - - DCtlN 
6200 - - - ACtiN 
6302 ODC5-A - - DC/OUT 

Buffered Output Modules 

SOLID-STATE RELAYS 
AND INPUT/OUTPUT SWITCHES 

For electrically clean, photo-isolated, noise-free interfacing 
between logic level programmable controllers, microproces
sors and computerized machine controls and power level 
loads. 
Input modules accept power level signals and convert them 
to logic level signals. Output modules accept logic level sig
nals to switch AC or DC loads to 3.5 Amps. 

General Specifications-All Models 
Dielectric (Input/Output) .................. .4000 VRMS 
Isolation Resistance (Input/Output @ 500 V) .... 1010 Ohms 
Capacitance (Input/Output) ..................... S.O pF 
Operating Temperature Range ........... - 40°C to SO°C 

Input Current Maximum Maximum 
vs. Voltage Load Voltage Load Current 

7 mA @ 32 VDC 30VDC 25 mA @ SO°C 
6 mA @ 120VAC 30VDC 25 mA @ SO°C 
6 mA @ 240VAC 30VDC 25 mA @ SO°C 

15 mA @ 5 VDC 60VDC 3ADC @ 45°C 
15 mA @ 5 VDC 140 VAC 3A RMS @ 45°C 
15 mA @ 5 VDC 2S0 VAC 3A RMS @ 45°C 

6 mA @ 1S0VDC 30VDC 25 mA @ SO°C 
6 mA @ 24 VAC 30VDC 25 mA @ SO°C 

12 mA @ 5 VDC 200VDC 1.5A @ 45°C 

*SINK CURRENT (NON-INVERTING) • 'SOURCE CURRENT (INVERTING) 

Crydom Part No. Input Current Input Current Maximum 
5V 15V vs. Voltage 

Models Models Type 5 Volt Models 

6311 6341 DC/OUT 75 ~A @ O.S VDC* 
6321 6351 DC/OUT 75 ~A @ 2.4 VDC* * 
6411 6441 AC/OUT 75 ~A @ O.S VDC* 
6412 6442 AC/OUT 75 ~A @ O.S VDC* 
6421 6451 AC/OUT 75 ~A @ 2.4 VDC* * 
6422 6452 AC/OUT 75 ~A @ 2.4 VDC* * 

AC AND DC INPUT/OUTPUT MODULES 
3 AMPS, 30, 60 VDC AND 280 VAC 
Electrically identical to Series 6 models. Packaged in a hard, 
skin-tight epoxy conformal coating for excellent environment 
protection and fast heat-transfer. Pin-out matches Series 6. 

vs. Voltage 
15 Volt Models 

175 ~A @ 2.0 VDC* 
75~A @ S.OVDC** 

175 ~A @ 2.0 VDC* 
175 ~A @ 2.0 VDC* 
75 ~A @ S.O VDC** 
75 ~A @ S.O VDC* * 

Crydom 
Model Module 

Number Type 

DMP6101A DCIIN 
DMP6201A ACtiN 
DMP6202A ACtiN 
DMP6301A DC/OUT 
DMP6402A AC/OUT 

Load Maximum 
Voltage Load Current 

60VDC 3.5 ADC @ 45°C 
60VDC 3.5 ADC @ 45°C 

140 VAC 3.5A RMS @ 45°C 
2S0 VAC 3.5A RMS @ 45°C 
140 VDC 3.5A RMS @ 45°C 
2S0 VAC 3.5A RMS @ 45°C 

Max. 
Input Current Load 

vs. Voltage Voltage 

32mA@ 32VDC 30VDC 
6 mA @ 120 VAC 30VDC 
6 mA @ 240 VAC 30VDC 

15 mA @ 5VDC 60VDC 
15 mA @ 5VDC 2S0 VDC 
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COMPANY AND INPUT/OUTPUT SWITCHES 

IACIIDC/OAC/ODC SERIES 
Industrial environments can subject sensitive microelectronic cir
cuits to undesirable stresses in the form of voltage transients, electri
cal noise, shock, vibration, etc. These can result in permanent 
damage, spurious operations or false indications. Crydom's 1/0 mod
ules are designed to provide an electrically clean, photo-isolated, 
noise-free "output" interface from logic level control systems to 
external loads such as motors, valves, solenoids, etc., or, an "input" 
interface from the load or sensors to microprocessor or computer
based logic level systems. Used with Crydom's 1/0 mounting boards, 
these solid-state modules exhibit long, reliable life in industrial envi
ronments. 

FEATURES 
• Color-coded by Function 
• 4000 Vrms Optical Isolation 
• Industry Standard Package and Pin-out 
• High Transient Noise Immunity 
• Series Operation Compatibility 
• UL Recognized, CSA Certified, SEV Approved Types Available 

IACP/IDCP/OACP/ODCP SERIES 
These flat pack modules offer reliable input-output interfacing in a low 
profile package outline that permits PC board spacing on half-inch 
centers. 

FEATURES 
• Low Profile Permits 0.50 inch (12.70mm) PC Board Spacing 
• Industry Standard Footprint 
• Color-Coded by Function 
• 4,000 Vrms Optical Isolation 
• High Transient Noise Immunity 
• Series Operation Compatibility 
• UL Recognized, CSA Certified 

IACQ/IDCQ/OACQ/ODCQ SERIES 
Each quad module has four 1/0 channels of the same type. They pro
vide a high packaging density means of reliably interfacing logic level 
control systems with external loads such as motors, valves, sole
noids, etc., or as an interface from the load or sensors to microproces
sor or computer-based logic level control systems. 

FEATURES 
• Industry Standard Plug-in Package 
• Input Modules Have Reverse Voltage Feedback Protection 
• Output Modules Can Be Controlled By Sinking Logic 
• Color Coded By Function 
• 4,000 Vrms Optical Isolation 
• High Transient Noise Immunity 
• Series Operation Compatibility 
• UL Recognized, CSA Certified Types Available 

P8SERIES 
These mounting boards will accept inpuUoutput modules in any com
bination of input or output types of the same style (single or quad 
channel). Modules can be easily and quickly inserted, without dis
turbing field wiring. The single channel models provide an LED status 
indicator, plug-in 5 amp fuse and 3.3 Kohm pull-up resistor for each 
module. 

FEATURES 
• LED Status Indicators 
• Plug-in Fuses 
• Pull-up Resistors 
• Barrier Strip Screw Terminals for Field Wiring 
• Card Edge Logic Connections Available 
• Screw Terminal Logic Connections Available 
• UL Recognized Types 
• CSA Certified Types 
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~E~TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

88/89 EDITION OF EEM 
Abbreviations/Acronyms 

........... A·1404, 8'1090, C'1119 0'1156 
AC Power Supplies, Product 

Selection Guide ............................ 0.2156 
ASCII Code ..................................... 001080 
Batteries, Product Selection Guide .... 0'1447 
Batteries & Fuel Cells, 

Characteristics ............................. 0'1450 
Cabinets, Enclosures, Racks & Chassis, 

Product Selection Guide ................ C·1003 
Capacitors, Basic Formulas ............... A·1093 
Capacitors, Miniglossary .................. A·l 066 
Capacitors, Product Selection Guide .A·1002 
Coils, Chokes, Inductors, 

Product Selection Guide ................ A·119 7 
Conductors, Maximum Current Capacity 

of Copper & Aluminum ... A.2272, C'1316 
Connectors, Miniglossary ................ C·1271 
Connectors, Terminals & Sockets, 

Product Selection Guide ................ C·1127 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide ............................. A·1339 

DC Power Supplies, Product 
Selection Guide ............................ 0.1537 

Delay Lines, Product Selection 
Guide ............................................ A·1503 

Dielectrics, Thermal Conductivity ..... 8.1916 
Discrete Semiconductors, Product 

Selection Guide ............................. A·2154 
Displays, Readouts, & CRTs, 

Product Selection Guide ................ 8'1041 
EBCDIC Code ................................. 001086 
Encapsulation, Miniglossary .............. C·1124 
Fans, Blowers, Cooling Equipment, & 

Heat Exchangers, Product 
Selection Guide ............................. C·1631 

Fiber Optics, Miniglossary ................ 8.111815 
Fiber Optics, Product 

Selection Guide ............................. B.1204 
Filters, Power, Product 

Selection Guide ............................. A·1642 
Filters, Signal, Product 

Selection Guide ............................ A.1683 
IC Master ......................................... A·1740 
Instruments, Test & Measuring, 

Product Selection Guide ................ 0'121 0 
Interconnection Systems, Product 

Selection Guide ............................. C·1702 
Keyboards & Keypads, Product 

Selection Guide ............................. 8'1854 
Lamps, Lights, & Indicators, Product 

Selection Guide ............................. 8·1126 
Logofinder & Trademark Directories ... C·901 
Microwave Components, Product 

Selection Guide ............................. A·1 77 6 

Military Qualified Products List.. ........ 8'1002 
Motors, Drives, & Rotating Components, 

Product Selection Guide ............... 8'1221 
Opto Semiconductors, Miniglossary 

................................................... A.2169 
Oscilloscopes, Product 

Selection Guide ............................. 001426 
Panel Hardware, Product 

Selection Guide ............................. C·1583 
Panel Meters, Analog & Digital, Product 

Selection Guide ............................. 0·1376 
Potentiometers, Trimmers, Controls, & 

Rheostats, Product 
Selection Guide ............................. A·2078 

Power Supplies, Miniglossary 
...................................... A.2276, 001541 

Power Supplies, AC, Product 
Selection Guide ............................. 0·2156 

Power Supplies, DC, Product 
Selection Guide ............................. 0·1537 

Protective Components (Fuses, 
Circuit Breakers, etc.), 
Product Selection Guide ................ 8'1351 

Relay Contact Forms ....................... 801450 
Relays, Electromechanical, 

Miniglossary ................................. 8·1414 
Relays, Product Selection Guide ........ 8·1411 
Resistor Color Codes ...................... .A·1952 
Resistors, Product Selection Guide ... A·1867 
Servo Components, 

Miniglossary ................................. 801266 
SI Units, Basic Guide To, 

.......... A·1434, 8'1472, C'1692, 001386 
Solenoids, Product Selection Guide ... 801655 
Switches, Product Selection Guide .... 801673 
Symbols-International Authorities 

......... A.1454, 8.1064, C-ll04, 0-1166 
Thermal Components, Product 

Selection Guide ............................. 8·1886 
Thermal Conductivity of Dielectrics 

at Room Temperature ................... 801916 
Thyristors/High Power Diodes, 

Miniglossary ................................ .A·2211 
Timers, Miniglossary ......... 8-1492,0.1140 
Trademark & Logofinder Directories ... C·901 
Transducers & Encoders, Product 

Selection Guide ............................. 8·1928 
Transformers, Product 

Selection Guide ............................. A·2215 
Voltage Drop Nomograph 

......... A·2262, C-1469, C.1960 0'1718 
Wire & Cable, Product 

Selection Guide ............................. C·1755 
Wire Gauges-Diameter, Area, 

Copper Weight... ........... C'1343, C.1759 
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MADE DELTROL RELAYS IN U.S.A. SEE SECTION 4550 FOR SOLENOIDS 

105 Series 

L = 1-3/8 
W = 1-3/8 
H =2 

General purpose plug-in relay for continuous 
duty operation. Plastic cover. Recognized 
under the Components Program of Underwriters 
Laboratories, Inc. (File No. E37066). 

~ 
SPOT opor 3POT 

BASE DIAGRAMS FOR t05 SERIES 

105A Series 

B-3 HOLD DOWN SPRING 
SIN 20t7t.()() 

L = 1-3/8 
W = 1-3/8 
H =2 

General purpose plug-in relay with a lamp con
nected across relay coil; indicates voltage ap
plied to coil. Recognized under the components 
Program of Underwriters Laboratories. Inc. 
(File No. E37066). 

105 SERIES 
Contacts 

Stock No_ Series A.rang. Rating 
(Amps) 

20106-82 105 SPOT lOA 
20106-84 105 SPOT lOA 

20107-84 105 OPOT SA 

20108-81 105 OPOT lOA 
20108-82 105 OPOT lOA 
20108-84 105 OPOT lOA 
20108-85 105 OPOT lOA 

20110-82 105 3POT lOA 
20110'-84 105 3POT lOA 
20110-85 105 3POT lOA 

20114-80 105 OPOT lOA 
20114-81 105 OPOT lOA 
20114-82 105 OPOT lOA 
20114-83 105 OPOT lOA 
20114-84 105 OPOT lOA 

20116-81 105 3PDT lOA 
20116-82 105 3PDT lOA 

105A SERIES (w/lndicator Lamp) 
Contacts 

Stock No_ Series Arrang_ Rating 
(Amps) 

20117-82 105A DPDT lOA 
20117-84 105A DPDT lOA 
20117-85 105A DPDT lOA 

20118-84 105A 3PDT lOA 

Coil 

Input Resistance Nominal 
Voltages (Ohms) Power 

24VAC 82 2.0VA 
120VAC 2.250 2.0VA 

120VAC I 1,800 2.2VA 

12VAC 19 2.0VA 
24VAC 74 2.0VA 

120VAC 1,800 2.0VA 
240VAC 6,800 2.0VA 

24VAC 74 2.2VA 
120VAC 1,800 2.2VA 
240VAC 6,800 2.2VA 

6VOC 30 1.2W 
12VOC 120 1.2W 
24VOC 472 1.2W 
48VOC 1.800 1.2W 

110VDC 10,000 1.2W 

12VDC 120 1.2W 
24VDC 472 1.2W 

Coil 

Input Resistance Nominal 
Voltages (Ohms) Power 

24VAC 74 2.2VA 
120VAC 1,800 2.2VA 
240VAC 6,800 2.2VA 

120VAC 1.800 2.2VA 

165/166 SERIES Flange-Mount Versions are Also Available. 

165/166 Series 

L = 1-13/32 
W = 1-1/2 
H = 2-3/16 

Plastic covered general purpose plug-in relay. 
Molded nylon coil. Continuous duty operation. 
Recognized under the Components Program of 
Underwriters Laboratories, Inc. (File No. 
E37066). Also CSA Recognized. 

L = 1-7/8 
W = 1-5/8 
H = 1-1/4 

High current relays for industrial control appli
cations. Molded nylon encapsulated coil is re
sistant to fungus and moisture. Recognized 
under the Components Program of Under
writers Laboratories, Inc. (File No. E37066)_ 

268 Series 

W = 1-1/2 
D = 1-7/16 
H = 2-1/2 

Plastic covered general purpose plug-in relay. 
Molded nylon coil. Continuous duty opera
tion .. 187 quick connect terminals. Recog
nized under the Components Program of Under
writers Laboratories, Inc. (File' No. E37066). 
Also CSA· recognized. 

Stock No. 

20307-82 
20307-84 
20307-85 

20308-82 
20308-84 
20308-85 

20310-80 
20310-81 
20310-82 

20325-84 

20311-81 
20311-82 
20311-84 

20381-82 
20381-83 

170 SERIES 

Stock No. 

20392-82 
20392-83 

20394-81 
20394-82 

268 SERIES 

Stock No. 

20684-82 
20684-84 

20686-82 

Series 

166 
166 
166 

166 
166 
166 

166 
166 
166 

165 

166 
166 
166 

166A 
166A 

Series 

-170 
170 

170 
170 

Series 

268 
268 

268 

Contacts 

A.rang. Rating 
(Amps) 

DPDT lOA 
DPDT lOA 
DPDT lOA 

3PDT lOA 
3PDT lOA 
3PDT lOA 

DPDT lOA 
DPOT lOA 
DPOT lOA 

3PDT SA 

3PDT lOA 
3PDT lOA 
3PDT lOA 

3PDT lOA 
3PDT lOA 

Contacts 

Arrang. Rating 
(Amps) 

SPST- 30A 
NO-DM 30A 

SPST- 30A 
NO-DM 30A 

Contacts 

Arrang_ Rating 
(Amps) 

DPDr 15A 
opor 15A 

opor 15A 

8·1462 For manufacturers' sales offices, see yellow pages 

Coil 

Input Resistance Nominal 
Voltages (Ohms) Power 

24VAC 74 2.2VA 
120VAC 1.800 2.2VA 
240VAC 6,800 2.2VA 

24VAC 74 2.2VA 
120VAC 1,800 2.2VA 
240VAC 6,800 2.2VA 

6VDC 30 1.2W 
12VDC 120 1.2W 
24VDC 472 1.2W 

120VAC 1,800 2.2VA 

12VDC 120 1.2W 
24VDC 472 1.2W 

110VDC 9,500 1.2W 

24VAC 74 2.2VA 
120VAC 1,800 2.2VA 

Coil 

Input Resistance Nominal 
Voltages (Ohms) Power 

24VAC 44 4.7VA 
120VAC 1,100 4.7VA 

12VDC 72 2W 
24VDC 288 2W 

Coil 

Input Resistance Nominal 
Voltages (Ohms) Power 

24VAC 74 2.2VA 
120VAC 1,800 2.2VA 

24VDC 472 1.2W 

EEM 1989 



4500 RELAYS 4500 
MADE DELTROL RELAYS IN U.S.A. SEE SECTION 4550 FOR SOLENOIDS 

General purpose relays with plastic dust cover 
with flange mounting, barrier-type .250" quick
connect terminals and molded-nylon coil. 
Recognized under the Components Program of 
Underwriters Laboratories, Inc. (File No. 
E37066). CSA Recognized. 

275F SERIES 

Stock No. Series 

20844·82 275F 
20844·84 275F 
20848·82 275F 

20852·82 275F 

Contacts 

Arrang. Rating 
(Amps) 

DPDT 25A 
DPDT 25A 
SPST· 35A 

NO·DM 
DPDT 25A 

Coil 

Input Resistance Nominal 
Voltages (Ohms) Power 

24VAC 55 2.4VA 
120VAC 1.500 2.4VA 

24VDC 320 1.8W 

24VDC 320 1.8W 

900 SERIES Auxiliary Switch Models are Also Available. 

Single Pole 
L = 2·1/2 
W = 2-1/2 

Double Pole 
L =3-11/32 
W =: 2-1/2 

H 2-3/16 H = 2-3/8 

Heavy duty power relay for industrial control applica
tions. Particularly suited for motor controls, heater 
loads, welder loads, and other power switching applica
tions. Molded nylon coil resists fungus and moisture. 
Long life, rugged construction. Rating: 30 amps, 1-1/2 
hp, 120/240 VAC. Heavy duty screw-type terminals. 
Mounting: two 3/16" holes on 1-7/S" centers. Listed 
under the Components Program of Underwriters Labor
atories, I nco (File No. E37066). CSA listed (File No. 
20690). 

8·5 DUST COVER 

L =5 
W =4 
H = 3 

SIN 20257·80 

Sealed knock-out holes for standard conduit fittings. 
Relay mounts on pre-drilled base. Constructed of Alum
inum. Snap action cover release. Accommodates relay 
series 900. 

L = 4·1/4 
W = 2-1/2 
H 2·3/8 

900 Series heavy duty power relay with snap
action,10 amp, 1/4" hp, SPOT auxiliary switch. 
Molded nylon coil resists fungus and mois
ture. Listed under the Components Program 
of Underwriters Laboratories, Inc. (File No. 
E37066). CSA File No. 20690. 

L = 1-13/32 
W = 1-1/2 
H = 2-3/16 

Latching relays especially suited for AC power 
supplies. Units have moisture and fungus
resistant nylon encapsulated coil. Recognized 
under the Components Program of Under
writers Laboratories, Inc. (File No. E37066). 

Contacts 

Stock No. Series Arrang. Rating 
(Amps) 

20237·82 900 SPST·NO 30A 
20237·83 900 SPST·NO 30A 

20238·82 900 SPST 30A 
20238·83 900 NO·DM 30A 

20239·82 900 SPDT 30A 
20239·83 900 SPDT 30A 

20240·82 900 DPST·NO 30A 
20240·83 900 DPST·NO 30A 
20240·84 900 DPST·NO 30A 

20241·82 900 DPDT 30A 
20241·83 900 DPDT 30A 
20241·84 900 DPDT 30A 

20243·81 900 SPDT 30A 
20243·82 900 SPDT 30A 

20244·81 900 DPST·NO 30A 
20244·82 900 DPST·NO 30A 

20245·81 900 DPDT 30A 
20245·82 900 DPDT 30A 
20245·84 900 DPDT 30A 

900-1C SERIES 
Contacts 

Stock No. Series Arrang. Rating 
(Amps) 

20246·83 900·1C DPDT 30A 
20249·82 900·1C DPST·NO 30A 

166ML SERIES 

Contacts 

Stock No, Series Arrang. Rating 
(Amps) 

20525·84 166ML DPDT lOA 

WIRING DIAGRAMS 
FOR 166ML SERIES 

DELTROL All Dimensions are Nominal. 

Coil 

Input Resistance Nominal 
Voltages (Ohms) Power 

24VAC 12 9.5VA 
120VAC 290 9.5VA 

24VAC 12 9.5VA 
120VAC 290 9.5VA 

24VAC 12 9.5VA 
120VAC 290 9.5VA 

24VAC 12 9.5VA 
120VAC 290 9.5VA 
240VAC 1,200 9.5VA 

24VAC 12 9.5VA 
120VAC 290 9.5VA 
240VAC 1,200 9.5VA 

12VDC 72 2W 
24VDC 290 2W 

12VDC 72 2W 
24VDC 290 2W 

12VDC 72 2W 
24VDC 290 2W 

110VDC 6,050 2W 

Coil 

Input Resistance Nominal 
Voltages (Ohmsl Power 

120VAC 290 9.5VA 
24VDC 290 2W 

Coil 

Input Resistance Nominal 
Voltages (Ohms) Powar 

120VAC 1,800 4VA 

Diodes are Externally 
Wired and Supplied by customer. 

Type IN4005 or 
equivalent recommended. 

3PDT ONLY 

[Jont;PO/S /0 o'V"'ON O. 0""0< co"' 2745 S.19th St., Milwaukee, WI 53215, Phone 14141671-6800. Telex 2·6871, Fax 14141671·6809 
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DOUGLAS RANDALL RELAYS & COIL PRODUCTS DIVISion of Kidde !ndustnes, Inc 

KIDDE k CT 06379 (203) 599-2075, FAX (203) 599-1754 6 Pawcatuck Avenue, P.O. Box 506, Pawcatuc , 

RELAYS 

PROPORTIONAL 
CONTROL 
• R series for variable AC 

control with variable 
resistor input 

• An additional module to 
provide variable AC control 
with 0-10 VDC input 

• RD series for variable AC 
control with 0-10 VDC 
input in one module 

See EEM page B.1467 

TIME DELAY 

• Up to 40 amp operation 
• Total solid state unit 
• Timing set by external 

resistor from 300 ms to 
23 min. duration on 
standard un its 

• Full opto-isolation, zero 
crossover, integral heat 
sink features 

See EEM page B.1467 

REED RELAY and COIL PRODUCTS 
REED RELAYS 
• One week turnaround on special samples 

OPEN 
TYPES 

MINIATURE 
MOLDED 

COILS 

FORMC 
RELAY 
• True Form C Function 
• Full Solid State Design 

Incorporates Opto 
Isolation, O-Voltage 
Switching, Integral Heat 
Sink 

• LED Indicators of 
Switching Status 

• Models Available for Both 
AC and DC Loads 

See EEM page B.1466 

SOLID STATE 
RELAY 
• Full line of standard AC 

output relays UL 
recognized 

• DC output relays to 8 amp 
and 500V 

• Opto isolation, zero 
voltage switching 

See EEM page B.1466 

TRANSFORMERS 

Tape wound 
Bobbin wound 

Molded 
Interleave 

Interweave 
Encapsulated 

• Up to 500 VA split bobbin types 
available 

• Specialty transformers of all types 

8·1464 For manufacturers' sales offices, see yellow pages EEM 1989 



MINIATURE REED RELAYS 
MOLDED-Series MM Dry, HgM Mercury Wet* 
OPEN-Series MG Dry Reed, HgMG Mercury Wet * 

MINIMURE 
MOLDED, 
M 

~ \]f; MAl( ---------l 

II I 
2~QI ~ O?6D::s=="11-- 07&0 

T 

rr=".~'" MINIATURE tff ".,,,j ~I:~_ OPEN, 
MG 

Nominal DCR MM Series MG Series 
Form Voltage Ohms±10% Part Number Part Number 

6 250 6MM1A 6MG1A 
1A 12 1000 12MM1A 12MG1A 

24 4000 24MM1A 24MG1A 
6 170 6MM2A 6MG2A 

2A 12 675 12MM2A 12MG2A 
24 2700 24MM2A 24MG2A 

6 110 6MM3A 6MG3A 
JA 12 450 12MM3A 12MG3A 

24 1800 24MM3A 24MG3A 

6 60 -- 6MG4A 
4A 12 250 - 12MG4A 

24 1000 - 24MG4A 

6 50 - 6MG5A 
5A 12 200 - 12MG5A 

24 800 - 24MG5A 

6 50 - 6MG6A 
6A 12 200 - 12MG6A 

24 800 - 24MG6A 

6 170 6MM1B 6MG1B 
1B 12 675 12MM1B 12MG1B 

24 2700 24MM1B 24MG1B 

6 110 6MM2B 6MG2B 
2B 12 450 12MM2B 12MG2B 

24 1800 24MM2B 24MG2B 

6 110 6MM1A1B 6MG1A1B 
1A1B 12 450 12MM1A1B 12MG1A1B 

24 1800 24MM1A1B 24MG1A1B 

6 50 6MM2A2B 6MG2A2B 
2A2B 12 200 12MM2A2B 12MG2A28 

24 800 24MM2A2B 24MG2A2B 
6 250 6MM1C 6MG1C 

1C 12 1000 12MM1C 12MG1C 
24 4000 24MM1C 24MGIC 

6 170 6MM2C 6MG2C 
2C 12 675 12MM2C 12MG2C 

24 2700 24MM2C 24MG2C 

6 60 - 6MG3C 
JC 12 250 - 12MG3C 

24 1000 - 24MG3C 
6 50 - 6MG4C 

4C 12 200 - 12MG4C 
24 800 - 24MG4C 

1A 6 85/85 6MMLlA 6MGLlA 
12 340/340 12MMLlA 12MGLlA 

Latch 24 1350/1350 24MMLIA 24MGLlA 

1. E/M shields std. all Series MM and all Form B and Form L. 
2. EIS shields optional. 
3. 1000VDC switches available all Form A and B relays. 
4. Premium run-in switches available all models. 
5. Ultra sensitive relays available. 
6. Series MMUIA. have internal diodes. 
Contact factory for informtion on contact data and pin layouts for Miniature and Standard Series 
plus additional models available. 

STANDARD SIZE REED RELAYS 
MOLDED-Series SM, HP*, Hg* 
OPEN-SeriesSG, HPG*, HgG* 

SllINDARD 
OPEN, SG, 
HPG', HgG' 

• I~ 1,' .. ' 2.700 MAX -=r'\r~ MAX. HT.' 

i Y032~IA. ~ -Y-1 
*2A. 18. 2C, lAL. lCL, are 565H .250 NOM. 

SM Molded SG Open Series Series 
Nominal Part DCR Part DCR 

Form Voltage Number Ohms±10% Number Ohms±10% 

6 6SM1A 180 6SG1A 180 

1A 12 12SM1A 725 6SG1A 720 
24 24SM1A 2900 24SG1A 2880 

6 6SM2A 175 6SG2A 110 
2A 12 12SM2A 700 12SG2A 440 

24 24SM2A 2750 24SG2A 1760 

6 6SM1B 175 6SG1B 110 
1B 12 12SM1B 700 12SG 1B 440 

24 24SM1B 2750 24SG1B 1760 

6 6SM2B 140 
2B 12 12SM2B 550 

24 24SM2B 2200 

6 6SMIC 180 6SG1C 180 
1C 12 12SM1C 725 6SG1C 720 

24 24SMIC 2900 24SG1C 2880 

6 6SM2C 175 6SG2C 110 
2C 12 12SM2C 700 12SG2C 440 

24 24SM2C 2750 24SG2C 1760 

1A 6 6SMLlA 85/85 6SGLlA 85185 
12 12SMLlA 340/340 12SGLlA 3401340 

Latch 24 24SMLlA 1350/1350 24SGLlA 135011350 

* For part numbers and OCR values contact factory. See specification table for contact ratmgs. 

HIGH VOLTAGE RELAYS 
HV SERIES 

Nom. 
Form Volt. 

1A 6 

1(1 B*) 12 
24 

6 
2A 12 

24 

CONllICT DATA 

Series 

35 
75 

100 

DCR 
Part Ohms 

Number ±10% 

6HV1A 25 
12HVIA 100 
24HVIA 400 

6HV2A 20 
12HV2A 80 
24HV2A 320 

~
- --'~ 

:. '. :~1.200 ,.. ,., :::;..u 
~2.500 ~.300 

lA or 18 
Top View 

~
'10 

...1... 1.0 

, ' .750 0=-- 'S2-

.380 ~ -
T 2.125 

OPTION: 

2A 
Top View 

'Relays available in Form B up to 7,500V. 

Note: To order, specify as follows: 6HV1A 35 is a 
6HV1A relay with 3,500VDC switch. 

Breakdown Initial 
Maximum Resistive Rating Voltage (min.) Resistance 

3,500VDC 1 3.0A 1 50W 5,OOOVDC .100 Ohms 
7,500VDC 3.0A 50W lO,OOOVDC .100 Ohms 

10,OOOVDC 3.0A 50W 12,500VDC .100 Ohms 

SPECIAL DESIGNS Douglas Randall makes custom designed relays to solve difficult problems. A few models are shown 
below to illustrate the variety available. 

CURRENT SENSING RELAYS 

EEM1989 

Douglas Randall will gladly review your applications and offer rapid engineering and prototype 
service. 

HIGH INSULATION RESISTANCE RELAYS 

For manufacturers' sales offices, see yellow pages 8-1465 
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DOUGLAS RANDALL SOLID STATE COMPONENTS 
K'.DDEdeindustneslnc STOCKED FOR IMMEDIATE DELIVERY 
6 Pawcatuck Avenue, PO Box 506, Pawcatuck, CT 06379 (203) 599,2075, FAX (203) 599'1754 

FORM C AC SWITCHING RELAYS 

• True Form C Function 
• Full Solid State Design Incorporates Opto Isola-

tion, O-Voltage Switching, Integral Heat Sink 
• LED Indicators of Switching Status 
• Models Available for Both AC and DC Loads 

OPERATION 
DC INPUT 
The relay requires a constant supply of DC voltage 
independent of the switching signal or output load 
function, In order for the relay to operate, both DC con
stant supply and AC load must be connected to the 
appropriate terminals (see schematic). At this point, 
the NC load will conduct while the NO load will remain 
open, In order to switch the relay, the signal terminals 
are activated by a DC signal of 4, 7-29 VDC, Atthis time 
the normally closed contacts will open and the nor
mally open contacts will close. LED on indication 
shows the conducting side at all times, Removal of the 
DC signal voltage switches the relay to its initial con
ducting position. If the constant supply is not applied, 
both sides will be open and both LEDs will be off. Con
stant supply can be used as an on-off switch on the 
normally closed side, 

MODEL CONSllINT SUPPLY INPUT OUTPUT SIGNAL 

CD15B 4.7,29 VDC Continuous 4.7·29 VDC 15 Amp 120-240 VAC 

CD40B 4,7-29 VDC Continuous 4,7,29VDC 40 Amp 120-240 VAC 

CA15B 90·140 VAC Continuous Dry Switch 15 Amp 120-240 VAC 

CA40B 90-140 VAC Continuous Dry Switch 40 Amp 120-240 VAC 

INPUT DATA-AC LOAD RELAYS 

DC SIGNAL 
CONSTANT 

AC SIGNAL 
CONSTANT 

SUPPlY SUPPLY 

Range 4.7-29VDC 4.7-29VOC Dry Closure 90·140 VAC 

Must Operate 4.7 VOC 4.7-29 VOC 90 VAC 

Must Release 1.0VOC 1.0 VOC 10 VAC 

Input Impedance 2.7K 2.7K ,jK 

Isolation 
Signal to Load 4000 V 4000 V 4000 V 4000 V 
Signal to Base 2,00 V 2,00 V 2,00 V 2,00 V 

Temperature Range -20+80C -20+80C 

ACINPUT 
The Form C relay with AC input requires a 90-140 VAC 
constant supply and a dry closure for the switch sig
nal. The operation of the relay and indication of the 
LEDs are the same as for the DC input models. 

O-CROSSING AND TRANSFER TIME 
The Form C relay incorporates a O-crossing feature to 
minimize switching transients. To assure break
before-make between output terminals, a lOms. 
minimum transfer time is designed into the unit Due 
to O-crossing variations, the maximum transfer time 
could be as much as 18ms, 

AC OUTPUT DATA 
CD15B CA15B CD40B CA40B 

AC line Voltage 90,300 90-300 90,300 90-300 
VAC VAC VAC VAC 

AC load Current I,A ]>A 40A 40A 

Frequency 47·63Hz 47-63Hz 47·63Hz 47'63Hz 

Voltage Drop at Rated 1.6 1.6 1.6 1.6 
Current 

Minimum Holding Current 100MA IOOMA 200MA 200MA 

Typ, Turn On Voltage 6V 6V 6V 6V 

Off,State Leakage Current ,MA ,MA 10MA 10MA 

Isolation Output to Base 2,00V 2500V 2500V 1500V 

.... , 
SOlID STATE RElAY 

~~m~!T ~~G~~ 
IoIOOELS MODELS 
CAH;ll COI511 - ,~ 

CONSTAffl INPUT 
DRY SUF'PlY SIGNAl 

SWITCH 

The relay is a seven terminal device, Terminals I, 2, and 3 are 
output terminals. Terminals 4 and 5 are signal terminals, and 
6 and 7 are constant supply terminals. 

FORM C DC SWITCHING RELAYS 
The Douglas Randall Form C DC solid state relay is 
a true break-before-make device. LEDs indicate 
the conducting side of the relay. Opto isolation 
and integral heat sink are standard in a fully 
epoxy encapsulated unit. 

MODEL CONSTANT SUPPLY DC SIGNAL OUTPUT 
CK06E 4.7-29 VDC Continuous 4.7'29 VOC 6 Amp,300 VOC 

CKI5E 4.7,29 VOC Continuous 4.7,29 VOC I, Amp·300 VOC 

CKI5B 4.7,29 VOC Continuous U19VOC I, Amp-80 VOC 

DC OUTPUT DATA 

DC Line Voltage 

Continuous Current 

Off State Leakage 

Voltage Drop At Rated Current 

Isolation 
Load to Base 
Signal Load 

Minimum Holding Current 

CKD6E CK15B CK15E 

2·300 VOC 2-80 VOC 2·300 VOC 

6AOC I,AOC I,AOC 

2MA 15MA ,MA 

15VOC 1.5VDC 15VOC 

2,00V 2,00V 2500V 
4000V 4000V 4000V 

30MA ,OMA 50MA 

SOLID STATE RELAYS/RATINGS TO 40 AMPS 
AC Output/DC 
or AC Control 
UL Recognized/File 
No. E60556/C.C. 
NMFT2 
CSA Certified File 

LR34149 'i\lG 
Douglas Randall's line of solid state AC output relays 
are U L recognized for resistive, lamp and motor 
loads. Featuring opto-isolation and zero-voltage 
switching models are available to handle up to 40 
Amp. DC or AC control signals can be specified and 
Form A or B output. Call For Competitive Pricing on 
The New" J" Series. 

AC Line Voltage: 901140V or 200/280Vl @ 47-63 Hz2 
Voltage Drop @ Raled Currenl: 1.6V Max, 
Typicallbrn-on Voltage: 5V 
Response Time (DC Signal): 1/2 Cycle Max, 
dy/dl" 011 Stale: 100VllJSec. 
Commuting: 5V1~sec, 

8·1466 

Off State Leakage Currenl: 
90/140VAC-4,5mA Typ, 

200/2S0YAC-S,5mA Typ, 
400/480YAC-1. 5mA Typ, 

lsolalion Oulpullo Base: 1500V, 10100 DC' 
Contact Form:: SPST (NO)4 

INPUT SIGNAL DATA (AC OR DC) 
DC AC 

Range 3-32V' 90·240VAC 
(SO,140VOC) 

Must Operate 3VOC 90VAC 
(SOVOC) 

Must Release IVOC IOVAC 
(lOVDC) 

Input Impedance 10000 Min" 40KO Min, 
Isolation 

Signal to Load 1500V, 10100 DC 
Signal to Base 1500V, 10100 DC 

Capacitance IS pF Signal to Load 
Temperature Range - 30·C to +SO·C 

OUTPUT DATA (AC OUTPUn 

M"imum Current 4A 
One Cycle Surge Current 75A 
Overload (1 sec" RMS) 20A 
Minimum Holding Current 50mA Typ, 

For manufacturers' sales offices, see yellow pages 

MECHANICAL ARRANGEMENT
ALL MODELS 

[U'- ,;:::-:::';:;; 
U",.d E=-< j 

,'. J \..... 
MODEL NUMBERS 

Output Rating Currenl 
4A 
8A 

90-140VAC 12A 
25A 
40A 

4A 
8A 

200·2S0VAC 12A 
25A 
40A 

400·4S0VAC· 12A 
25A 
40A 

SA 
100A 
30A 

DC Signal 
004A 
008A 
012A 
025A 
D40A 
004B 
008B 
012B 
025B 
040B 
0120 
0250 
0400 

12A 
150A 
50A 

50mA Typ, 50mA Typ, 

AC Signal 

A04A 
A08A 
AI2A 
A2>A 
MOA 
A04B 
A08B 
AI2B 
A2>B" 
MOB 
A120 
A250 
MOD 

25A 
250A 

40A 
50mA Typ. 

EEM1989 
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DOUGLAS RANDALL SOLID STATE COMPONENTS 
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PROPORTIONAL CONTROLS/40 AMP @ 480 VAC 
Douglas Randall Proportional Control vary loads up to 
40 Amp @ 480 VAC from 0 to 99%. 

SERIES R
RESISTOR CONTROLS 
These controls operate by connecting a variable 
resistor to the input terminals. See Figs. 1 & 2. 

INPUT' 
Variable Resistor (150,0000,1 wattl-For 120VAC 
Variable Resistor (1 Megohm, '12 wattl-For 
240VAC, 277VAC or 480VAC 

Output Voltage 5A 

90-130 VAC Models R05A 

200-240 VAC Models R05B 

400-480 VAC Models'" R05D 

OUTPUT DATA 
Maximum Current 5A 

One Cycle Surge Current 75A 

Overload (] Sec .. RMS) 20A 

Minimum Holding Current .05A 

Mechanical 
Specifications 
on SSR AC 
output 

IDA 

Rl0A 

R10B 

RlOD 

IDA 

CURRENT 

15A 

R15A 

R15B 

R15D 

15A 

100A 150A 

30A 50A 

.05A .07A 

AC Line, 90/130 VAC. 200/240 VAC. 2501300 VAC or 400/480 VAC 

25A 

R25A 

R25B 

R25D 

25A 

225A 

70A 

.08A 

40A 

R40A 

R40B 

R40D 

40A 

400A 

150A 

.09A 

Typical Leakage, 901130 VAC-lO mA, 200-240 VAC-7 mA, 250-300 VAC-6mA, 400-480 VAC 3 mA'. 

'Models R05D. RIOD. RI5D. R25D and R40D have no snubbers. 

INPUT MODULES RDA, ROB & ROD 
These modules accept 0-10 VDC signals. Their output is connected to the input terminals of Series R-Resistor 
Modules, which in turn controls loads up to 40 Amp @ 480 VAC. See Fig. 3. 

SERIES RD/LOGIC INPUT CONTROL 
Series RD provide full control from 0% to 99% when energized by 0-10 VDC or 0-15m ADC signals. 

MODEL RD04A AND MODEL RD048 UL Listed File Number EI03645 
INPUT SIGNAL 0-10 VDC or 0-15 ma DCC2J 

OUTPUT SIGNAL RD04A RD04B 

Maximum Current 4A 4A 

One Cycle Surge Current 100A 100A 

One Second Overload Current 40A 40A 

Minimum Holding Current .05A .05A 

AC Line Voltage 90-130 VAC @ 47-63 Hz 200-240VAC 

Off State Leakage .01A (typical) .01A (typical) 

Response Time 150 m sec @ 10 VDC (typical) 300 m sec @ 10 VDC 

Isolation (Input to Output) 500 VRMS 

Notes: 1. All data is measured at 2SoC. 
2. The input is not polarity sensitive, but must be protected against voltages above 1 D VDC. 

TIME DELAY RELAY SWITCHING 
Series TO relays are available in delayed make or 
delayed break models, with DC or AC input, and 
switching capability up to 40 amps at 120/240 VAC. 
They incorporate leadingedge R/C microcircuit tech
nology and retain the desirable characteristics of our 
standard solid-state relays, such as opto-isolation, 
zero cross-over, and integral heat sink. Time delay is 
set by applying an external resistor to the terminals 
provided. 

MODEL" INPUT OUTPUTAC 

TDD25DM 5.5-29VDC 120/240-25A 
TDD40DM 5.5-29VDC l20/240-40A 
TDD25DB 5.5-29VDC 1201240-25A 
TDD40DB 5.5-29 VDC 120/240-40A 

5TDD25DM 5.0VDC" 1201240-25A 
5TDD40DM 5.0VDC" l20/240-40A 

MODEL" 

5TDD25DB 
5TDD400B 
TDA25DM 
TDMOOM 
TDA25DB 
TDMODB 

." DM-Delayed Make DB-Delayed Break 

INPUT 

5.0VDC" 
5.0VDC" 
90/140 VAC 
90/140 VAC 
901140VAC 
gO/140VAC 

500VRMS 

OUTPUT AC 

l20/240-25A 
l20/240-40A 
l20/240-25A 
l20/240-40A 
l201240-25A 
l201240-40A 

** + 10%, -5% 

EEM1989 For manufacturers' sales offices, see yellow pages 

GENERAL SPECIFICATIONS 
-ALL UNITS 
• 7500V opto-isolation 
• Back-to-back SCR operation 
• Timing: 15K ohm/second nominal; 22 megohms 

maximum. 
• Minimum operation with resistor terminal 

shorted: 300 milliseconds nominal. 
• All units have snubbers 
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SOLID STATE RELAYS SERIES K 
DC OUTPUT/DC CONTROL SIGNAL 
NEW OUTPUT TO 300 VDC 

Douglas Randall Series K are SPST (NO) or 
(NC) relays which will switch loads of 4,8 or 
12 Amps to 250 VDC. They provide rapid 
switching and opto-isolation between input 
and output. The sensitive inputs are compati
ble with DTL or TTL logic. Arc-free switching 
makes these relays suitable for hazardous 
atmospheres. 

MECHANICAL ARRANGEMENT 
See AC output relays on page 8·1466 

SOLID STATE RELAYS SERIES F 
DC OUTPUT/DC SIGNAL 

SOLID STATE RELAYS-SERIES CV 
PC MOUNTED 

INPUT DATA 

CVl CV2 

Nominal Voltage 5.5VDC 28VDC Current 

MODEL NUMBERS 

output Voltage Current Model 

4Amp K04A 
2-32VDC 8Amp K08A 

l2Amp Kl2A 

4Amp K04B 
2-55 VDC 8Amp K08B 

l2Amp Kl2B 

2-250 VDC 6Amp K06D 

* Inductive loads must be diode suppressed. 
t Normally closed add- (NC) K04A-NC. 

INPUT SIGNAL DATA 
Range 
Must Operate 
Must Release 
Input Impeqance 
Isolation 

Signal to Load 
Signal to Base 

Temperature 

3-32VDC 
3VDC 
IVDC 
10000 Min. 

1500V 
1500V 
-30"Cto +80"C 

Series F Relays are available SPST (NO) or 
SPST (NC). They provide rapid switching of 
loads up to 8 amperes DC. Inputs are opto
isolated and compatible with DTL or TTL 
logic signals. Arc-free switching makes them 
suitable for hazardous atmospheres as well as 
machine tool process control equipment. 

INPUT OAlll 
CV3 

OUTPUT DAllI Nominal Voltage 5_5VDC 

CVl & CV2 Voltage Range 4-lOVDC 
Must Operate 4VDC 

3A RMS Must Release .4VDC 

Voltage Range 4-lOVDC 1O-32VDC Surge Current 80A Peak 
Impedance 10000 

Must Operate 4VDC lOVDC Minimum Current 50mA 
Must Release AVDC AVDC Off State Leakage 8mA INPUT OAlll 
Impedance 10000 40000 Voltage 24 to 240VAC CV4 

OUTPUT DATA 
Continuous Current 

DC Line Voltage 

Off State Leakage 

Turn On Time 

Turn OffTi me 

Voltage Drop @ Rate 
Current 

Isolation 
Load to Base 

SIZE: 

4A, 8A, or 12A 

2-32VDC or 2-55VDC 

2mADC 

50 Micro Sec. 

500 Micro Sec. 

1.5VDC Max. 

1500V 

21/.L x 13/.W x lllsH Max. 

WEIGHT: 
4 Ounces Max. 

TERMINATION: 
Standard Models-

Special Models can be 
provided with lead wires 
or other types of termi na
tion in OEM quantities. 
Consult the factory. 

Control Signal: 
6-32 Screws 

Output: 
8-32 Screws 

~
'->!I'- ~~~~' 

I; : I --, 1 
: i !: 103 

..I ,'.-. '-.' --*._J 
2S: : ----:., -... 

OUTPUT 
MODEL CURRENT WLllIGE 

F04E 4Amp 25-500VDC 

F08E 8Amp 25-500VDC 

SURGE 
CURRENT (MAX.) 

l00l1s@ 
2% OUTY CYCLE 

30 Amp 

60 Amp 

Note: To deSignate normally closed relays, add suffiX "NC"; 
e_g., F04E-NC. 

OUTPUT OAlll 
CV6 CV3& CV6 

28VDC Maximum Current 3A DC 
1O-32VDC Voltage Range 4-55VDC 
lOVDC Voltage Drop 1.6VVDC 
AVDC Off State Leakage lOmA DC 
40000 Turn On Time 55011sec. 

Turn OflTi me 1.5msec. 

OUTPUT OAlll 
CV5 CV4&CV5 

Isolation l500V l500V @47t063Hz Voltage Range 1O-55VDC 90-l30VAC Voltage 30VDC 
(lnputto Output) l5pF 15pF 

MODELS CV-1 & CV-2 'iU ({J 
3 Amp output @ 120/240 VAC 
Zero crossover, Opto-isolation 
Dim. A-2.00" Max, 8-.650" Max. 

Voltage Drop 2.0VAc Current 

Offstate dv/dt 100V/l1sec. Must Not Operate 
Isolation 

Turn On Time 
Turn Off Time 

8.3msec. Capacitance 
16 msec. Impedance 

MODELS CV-3 & CV-6 
3 Amp output @ 4 to 55 Volts DC 
Opto-isolation 
Dim. A-2,00", 8-.75" 

10mA 
3mADC 
1500V 
lOpF 

-

10mA Current 
.8mA RMS Leakage 
l500V Voltage Drop 
lOpF Logic Supply Volt. 
40KO Logic Supply Cur. 

MODELS CV-4 & CV-5 
Convert 10-55 VDC (CV-4) 
Convert 90-130 VAC (CV-5) 
to Logic Level outputs 
Opto-isolation 
Dim. A-1.25", 8-.50" 

lit eU.AC Output CV-l & CV-2 U/L Recognized, File E60556, C.C.N.MFT2 
~ 7U CSA Certified File LR34149 

8·1468 For manufacturers' sales offices, see yellow pages 

16mA Max. 
10Ol1A 
AVDC 
4-5-6VDC 
lOmA @ 6VDC 

EEM1989 



4500 RELAYS 

Electronic Specialty Corporation 
p.o. BOX 3501 VANCOUVER, WASHINGWN 98668-3501 
PHONE 206/574/5000 FAX 206-573-4635 

4500 

STANDARD HERMETIC SEALED RELAYS 
Contact Contact DxWxH Coil 

SERIES General Information Form Rating Size Sensitivity Voltages 

30 Q 
Digital time relay. IPDT 2 Amp Various N/A 12 to 
Operate or release delay. 2PDT 28VDC 48VDC 

3PDT or 
Note: 4DPT available in 4PDT 10 Amp 
delay on operate only. 28VDC 

35 Q Voltage Sensor 1.4PDT 10 Amp Various N/A 6VDC 
to 

115AC 

50 ~ 
Qualified to M3901616. 2PDT D/C to 2A .4x.SOO 250mw 6VDC 
Non Latch 28VDC x.41 Pick Up to 

Resistive 115AC 

55 
~ 

Latching 2PDT D/C to 2A .4x.800 90mw 6VDC 
'/2 size sensitive latching 28VDC x .41 Latch/Reset to 
relay qualified to MIL-R- Resistive 115AC 
39016/45M. 

61 

" 
Qualified to MS27401 2PDT DC to 12A .525x 6VDC 

1.025 x 1.010 to 
115AC 

68 

" 
Crystal can "Lazy S" .359x.797 300mw 6VDC 
header. 2PDT D/C to 2A x.S75 Pick Up to 

28VDC 115AC 
Resistive 

710 Sensitive crystal can relay. 2PDT D/C to 2A 4x.8 40mw 6VDC 
28VDC x 1.280 Pick Up to 

Resistive 115AC 

77 0 Crystal can. 2PDT Dry Circuit 4x.8 90mw 6VDC 
Sensitive latching relay. to 3 Amps x.S75 Latch/Reset to 

28VDC 115AC 
Resistive 

79 0 Non Latch 2PDT Dry Circuit .4x.8 250mw 6VDC 
Crystal can. t03 Amps x.S75 Pick Up to 
Non-latching relay. 28VDC 115AC 

Resistive 

90 Q Sensitive-non-latching. 4PDT Dry Circuit .601 x 1.032 80mw 6VDC 

92 
to 3 Amps x 1.278 Pick Up to 

Sensitive-Latching. 28VDC 80mw 115AC 
Resistive Latch/Reset 

93 

" 
Non-latching 2PDT 10 Amps .515x 1.032 500mw 6VDC 

94 Welded or solder sealed. 28VDC x 1.300 Pick U2 to 
Resistive 150mw 115AC 

Latching. Latch/Reset Welded or solder sealed. 

100 0 Sensitive-non-latching. 6DPT Dry Circuit .852x 1.032 150mw 6VDC 

102 
to 3 Amps x 1.278 Pick Up to 

Sensitive-Latching. 2SVDC 150mw 115AC 
Resistive Latch/Reset 

103 

" 
Non-latching. 4PDT 10 Amps .852 x 1.032 1000mw 6VDC 

104 28VDC x 1.3 Pick Up to 

Latching. Resistive 300mw 115AC 
Latch/Reset FHTf Full or Half size crystal can IPDTwith RFto Frequency Range to 500 MHz 6 to 

coaxial relays with S" min. Auxiliary 1.5 Amps VSWR-1: 1.1 Typical. 32VDC 
RG 178 B/U cables attached. Contacts 50 Watt Characteristic Impedance-
T Series sensitive. or2 PDT Max. 50 Ohm Typical. 
Welded sealing. Coax Cross Thlk-50 dB Typical. 300, 1 ~_ 

The ultimate in high current DC load switching. The load tions for arcless relays should include all high current DC ~~ 
I: is switched with power semiconductors short term, and switching where reliability and long life are important 

carried by the relay hard contacts long term, preventing design criteria. No arc between contact points-No elec-
the semiconductors from overheating. The Arcless'· tro-magnetic interference. This non-arcing feature is 
uses a SPST heavy duty mechanical relay. In addition to useful for switching where EMI or RFI might cause 
switching 70 AMP loads, the Arcless will withstand a ISO damage to equipment, software, or quality of radio 
AMP inrush current from motor or lamp load. App/ica- signals. 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1469 



4500 

EICHHOFF 

GENERAL PURPOSE 
PC BOARD RELAYS 
POWER RELAYS AND 
CONTACTORS 

FEATURES 

DIMENSIONS (inch) 
(mm) 

CONTACT ARRANGEMENT 

CONTACT RATING RESISTIVE 

CONTACT MATERIAL 

DIP-construction, 
flux resistant, 
Ag-Pd-contacts, 
Au-plated 
washable 
types available 

2C 

1.25A 125V AC 

RELAYS 4500 

Eichhoff offers you advanced technology 
and custom capability in general purpose PCB 
relays, power relays and contactors. 

Large capacity
high sensitivity
small size/wide 
insulation distance
air and creepage 
distance > 8 mm 
slim line type 

E3208 
Large capacity, 
compact size, wide 
insulation distance
flux resistant, 
washable, air and 
creepage distance 
>8mm 
Latching types 
available 
slim line 

1A, 1 B, 2A, 2B, 2C 
1C(1C:W=30mm) 

8A 220V AC SA 220V AC 

E3201 
Porcelain base, 
low/high temperature 
peaks, large capacity, 
flux resistant 

1A, 1B, 1C 

SA 240V AC 
10A 120V AC 
7A 30V DC 

E3206S 
Large capacity, 
compact size, wide 
insulation distance, 
air and creepage 
distance > 8 mm 
Latching types 
available 
washable types 
available 
slim line type 

1A, 1B, 1C 

10A 220V AC 

AgPd 40/60-Au (10,.,) AgCd 0 AgCd 0 
AgCuAu-plated 

AgCd 0, AgCu 
AgCuAu-plated 

AgCdO 
AgCuAu-plated 

LIFE mechanical operations 15 x 1 (}6 10' 10' 3x10' 
3x10' 

10' 
2x10' electrical 5 x 1 (}6 2x10'(1A);10'(1B,1C) 1.5x10' 

at load 

BREAKOOWN open contacts 
VOLTAGE contacts and coil 
BETWEEN 
COILOATA 

SPECS. 

APPROVALS 
'PENDING 

power (W) 
pull-in voltage 
drop-out voltage 

release time 
operate time 

dielectric Str 
insulation res. 

BOTTOM VIEW (mm) 

8-1470 

SA 220V AC SA 220V AC 6A 220V AC 

0.5 
75% 
10% 

10 ms 
10 ms 

500VAC 
1000 MO/500 V 

1000V 
4000V 

0.25 
75% 
10% 

12 ms 
18 ms 

2500VAC 
>50 MO/500V 

UL *-CSA*-VDE 

Eichhoff Electronics, Inc. 
205 Hallene Road 

1000V 
4000V 

0.5 
75% 
10% 

5 ms 
11 ms 

2500V AC 
>50 MO/500V 

1000V 
2500V 

0.5 
75% 
10% 

6 ms 
14 ms 

2500V AC 
100MO/500V 

VDE-UL-CSA-SEMKO- UL-CSA 
SEV 

10A 220V AC 

1000V 
4000V 

0.5 
75% 
10% 

4ms 
10 ms B:14 ms) 

2500V AC 
50MO/500V 

VDE-UL-CSA-SEMKO
SEV 

(401) 738-1440 

Warwick, RI 02886 Technical Data Subject to change without notice 
Fax (401) 738-7154 Printed in U.S.A. 

For manufacturers' sales offices, see yellow pages EEM1989 



4500 RELAYS 4500 

EICHHOFF The leading European manufacturer since 1948. 
Pioneer in EMI/RFI suppression. 

E3206L 
Large capacity
compact size, wide 
insulation distance, air 
and creepage distance 
>8mm 
latching types available 
low profile type 

1.12(W) x .5(H) x 1.04(0) 

28.5(W)x 12.7(H) x 26.3(0) 

1A, 1B, 1C 

10A 220V AC 

AgCd 0 
AgCuAu-plated 

10' 
2x1O' 
lOA 220V AC 

1000V 
4000V 

6 12 24 48 60 

75 280 1100 3500 6000 

0.5 
75% 
10% 

4 ms 
10 ms (1B:14 ms) 

2500V AC 
50Mn/500V 

E3201 RV30 
Porcelain base, low/high 
temperature peaks, large 
capacity, flux resistant 
slim line type 

1.13(W) x 1.0(H)x.48(0) 

28.7(W) x25.5(H)x 12.3(0) 

1A, 1B, 1C 

16A 

AgCd 0 

2xl0' 
1.5x10' 
16A 220V AC 

1000V 
2500V 

5 6 12 24 48 60 

53 75 205 740 3500 6000 

0.5 
75% 
10% 

6 ms 
14 ms 

2500V AC 
100Mn/500V 

E3209 
Low/high temperature 
peaks, large capacity, 
flux resistant, washable, 
high inrush current 
capability 

1.13(W)x1.00(H)x.49(0) 

28.9(W) x 25.5(H) x 12.5(0) 

1A, 1B, 1C 

20A 

AgCd 0 

3xl0' 
1.5x10' 
16A 220V AC 

1000V 
4000V 

6 12 24 48 60 

75 280 11 00 3500 6000 

0.35 
75% 
10% 

3ms 
7ms 

2500V AC 
100Mnt500V 

Resin sealed, high performance, high reliability power line filters. 
Precise performance within product specifications. 
Complete engineering capability for application assistance. 

E3214 
Fastons 
High switching capacity 
Universal mount 

1.75(W) x 1.87(H)x 1.02(0) 

44.5(W) x47.5(H)x 26(0) 

lA, lB, 1C 

10A 380V AC 
15A 220V AC 

AgCd 0 

10' 

16A 220V AC 

1500V 
2000V 

220V AG. 120V AG 

2.2VA 

80% 
10% 

15 ms 
25ms 

2000V 

E3252 
Fastons 
High switching capacity 
Universal mount 

1.9(W)x 1.97(H) x 1.14(0) 

48(W) x 50(H) x 29(0) 

2A11A,1B/IA 

16A 380V AC 

AgCd 0 

10' 

16A 250V AC 

1000V 
2500V 

380/220V AG, 120V AG 

3VA(lW) 

80% 
10% 

15 ms 
25 ms 

2500V 

E3250 
VDE 0660 
Miniature Contactor, 
fastons 
High switching capacity 
Universal mount 

2.13(W) x2.05(H) x 1.61(0) 

54(W) x 52(H) x 41 (0) 

4A/3A. lB/2A-2B/3A 
4A/3A.1B/2A-2B/1B 

16A 380V AC 

AgCd 0 

10' 

16A 220V AC 

1000V 
2000V 

2201380V AG, 120V AG 

6VA(3.6W) 

80% 
10% 

35 ms 
50 ms 

2000V 

VDE-Ul-CSA-SEMKO-SEV UL-CSA (IA) UL-CSA-VDE VDE-DEMKO-SEMKO
SEV-UL-CSA 

VDE-SEV-SEMKO-UL-CSA OVE-SEV-DEMKO-KEMA
SEMKO-UL* 

EEM1989 
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RELATIVE QUANTITY SYMBOLS PREFIXES FOR SI UNITS 

=F- not equal to Multiple Prefix Symbol 
approximately equal to 

ex; proportional to 1012 tera T 
< sm:iller than 109 giga G 
:::; smaller than or equal to 

106 M « much smaller than mega 

> larger than 103 kilo k 
~ larger than or equal to 10-3 milli much larger than m » 

- identical to or equivalent 10-6 micro !l 
i increases 10-9 nano n 
J, decreases 10-12 pico p 

Quantity Symbol SI Unit Symbol Derivation 
acceleration a m s-2 velocity/time 
acceleration due to g m s-2 velocity/time 

gravity 
amount of substance n mole mol mole fraction(n) used 
amplification factor J.l a ratio 

angle (i],Cfl],IX] 

angle of incidence degree or radian 

angle of refraction r degree or radian 

angle, Bragg e number 

angle, critical c degree or radian 

anode slope resistance RA ohm n !!.Va/!!. 1a 

area A metres squared m2 I x b 

atomic number Z a number number of protons 
Avogadro constant L,NA number 
breadth b metre m fundamental unit 
capacitance C farad F charge/p.d. 

charge, electric Q coulomb C current x time 

charge on electron e coulomb C 1·6 X 10-19 C 

conductance G ohm-l n-i reciprocal of resistance 
current, electric I ampere A fundamental unit 

decay constant A a ratio 

density p kg m-3 m/V 

distance along path metre m fundamental unit 

efficiency 1/ a ratio work output/work input 

electrochemical equiv. g C-1 mass/charge 
electromotive force E volt V energy/charge 
electron e 
energy E joule Nm 

energy, kinetic Ek joule J N m. Ek = l/2mu 2 

energy, potential Ep joule J N m.Ep = mgh 

Faraday constant F coulomb moP C mol-I 96,500 C mol-I 
field strength, electric E V m-I potential gradient: p.d./dist. 

field-strength magnetic H ampere-turns current x no. of turns 

flux, magnetic <I> weber Wb e.mJ/rate of change of flux 

flux density B tesla T flux/area 
focal length f metre m 
force F newton N kg m s-2 

free energy !!.G joule J 
frequency f hertz Hz oscillationsltime 
gas constant r joule J energy 
half-life,radioactivity t1l2 second fundamental unit 
heat capacity C J K-l quantity of heat/temp. rise 

heat of reaction !!.H joule heat energy 
heat capacity, specific c J K-I kg-I heat capacity/mass 
heat, quantity of q joule J energy 



Quantity Symbol Sf Unit Symbol Derivation 
height h metre m fundamental unit 

image distance 'Il metre m fundamental unit 

inductance, mutual M henry H induced e.m.f./rate of change of current 
inductance, self L henry H 
intensity of radiation a number 
latent heat L joule J quantity of heat 
latent heat, specific I J kg- I quantity of heat 

latent heat, molar Lm joule mol -I J quantity of heat 
length I metre m fundamental unit 
magnetizing force H ampere-turns 
magnetic moment m Wbm torque in unit magnetic field 
magnification, linear m a ratio 
mass m kilogramme kg fundamental unit 
mass number A a number number of neutrons + protons 
molar volume Vm (dm3 ) volume of I mole 
molar solution M a ratio moles/dm3 

moment of force Nm force x perp. distance 

neutron number N a number number of neutrons 
number n 
number of molecules N 
number turns on coil n a number 
number order spectrum p a number 
object distance u metre m fundamental unit 
peak current '0 ampere A see current 
peak e.mJ. Eo volt V see e.mJ. 
period T second fundamental unit 

permeability 1L Hm-I henry/metre 

permeability, vacuum lLo Hm-I 

permeability, relative lLr a ratio 1L = JL 
f.l.o 

permittivity £ Fm-I farad/metre 
permittivity, vacuum £0 Fm-I farad/metre 

permittivity, relative lOr a ratio lOr =!; 
£0 

potential, electric V volt V energy/charge 
potential difference V volt V enerr/charge 
power p watt W J s-
pressure p pascal Pa N m-2: force/atea 
radius r metre m fundamental unit 
reactance X ohm 11 EoI'o 
refractive index n a ratio 
resistance R ohm 11 p.d./current 

resistivity, electrical P ohm-metre resistance x length 

relative density d a ratio Psub/ Pwater 

r.m.s. current 'r.m.s ampere A see current 
r.m.s. voltage Vr.m.s volt V see e.mJ. 
slit separation metre m fundamental unit 
tension T newton N see force 

temperature, Celsius a degree C °C from kelvin 

temp. interval a degree ° or K 

temp. absolute T kelvin K fundamental unit 
thickness d metre m fundamental unit 
time t second fundamental unit 
torque T Nm see moment 
turns ratio T a ratio nsec/nprim 
(unit of electricity) kWh kilowatt x hour 

velocity U,'Il ms- I distance/time 

velocity, angular OJ second- I s-I angle/time 

velocity, e.m.waves c m s-1 

velocity of sound 'Il m s-1 

volume V metre cubed m3 I x b x h 

wavelength A. metre m fundamental unit 

work w joule J force x distance (Nm) 
weight W newton N kg m s-2or mg 



4500 

Mercury Relays 
FIFTH 

DIMENSION 
INC. That Operate in any Position 

• Position-insensitive, bounce-free LCI 
sealed capsule 

• 100% run-in @ 10 VDC-100 mA for 
2.5 x 106 operations 

• 5,12 and 24 VDC-700 Mw coil drives 
• Life expectancy over 50 x 106 operations 
• Latching or non-latching operation 
• Molded diallyl phthalate case 

No. Form 

7120·1A·V* A 
7120-1C-V C 
7121-1A-V A 
7121-1C-V C 
2122-1A-V A 
2122-1 

'Specify Coil Voltage 

DIP Relays 

Diode 
Protection 

No 
No 
Yes 
Yes 
No 

Part No. 

7210-1A-V* 
7210-1C-V 
7211-1A-V 
7211-1C-V 
2212-1 A-V 
2212-1C-V 

• Operate Time (max.) - 2.5 ms 
• Release Time (max.) - 3.0 ms 
• Contact Resistance - 75 milliohms 

7000 Series (DC to 10 MHz) 
• Rated Contact Load - 1.0 amp 

4 VDC to 0.3 amp @ 200 VDC 

2000 Series (DC to 100 MHz) 
(Specifications at 100 MHz) 

• Rated Contact Load - 10 watts CW 
• Insertion Loss (Typical) - 0.2 dB 
• Isolation (Typical) - 40 dB 
• VSWR (Typical) - 1.5 

Diode 
Form Protection 

A No 
C No 
A Yes 
C Yes 
A No 
C No 

50 Ohm Stripline and Coaxial Relays 
Stripline RF Relay • SPOT Bistable 

Part No. SLR 1103-(V)* 
• Position·insensitive, bounce-free 

LCI sealed capsule 

• Bistable operation 
• 5, 12 and 24 VDC-700 Mw coil drives 
• Operate Time (max.) - 4.0 ms 

• Cycling rate - to 40 Hz 
• Frequency Range - DC to 1 GHz 
• Dielectric strength - 300 VDC 
• Rated Load - 10 watts CW 

100 MHz 1.0 GHz 
Typ. Insertion Loss (dB) 
Typ. Isolation (dB) 
Typ. VSWR 

'Specify Coil Voltage 

* 

.07 .30 
56 36 

1.03 1.20 

Coaxial RF Relay • SPOT Bistable 
Part No. RF 1106-(V)* 

FIFTH DIMENSION INC. 
801 New York Avenue, Trenton, NJ 08638-3982 -Tel: (609) 393-8350 • TWX: 510-681-8412. FAX (609) 599-9508 
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Mercury Relays 
FIFTH 

DIMENSION 
INC. That Operate in any Position 

• No Contact Bounce - Produce 
clean square-wave pulses 

• Position Insensitive - No pool of 
mercury 

• Self-Healing Contacts - Always 
wetted with fresh mercury 

• Rugged Construction -
Welded steel switching capsule 

• Sealed Package - High density 
polyethylene (WK Series) 

Specifications 

Meet Lightning Surge Standards -
2500 volts coil-to-contact 
breakdown meets FCC standards 
(WK Series only) 

Contact Type: Form A (SPST) 
mercury film 

Contact Bounce: None at 80% of 
rated voltage or higher 

Load Current to 52 VDC: 0.24 amps 
Load Current to 200 VDC: 0.10 amps 

Contact Resistance: 
150 milliohms (max.) 

Contact Resistance Stability: 
±15 milliohms 

Contact Breakdown Voltage: 
800 volts DC or AC (rms) 

Coil-to-Contact Breakdown: 
2500VAC 

Operate Time: 4.0 milliseconds (max.) 
Release Time: 4.0 milliseconds (max.) 

/--12 -l 

.020 Dia. Solder 
Coated Leads 

Must 
~--!:::~~-=-:":'~------l Operate 

Volts 

4.0 
9.6 

19.2 

Must 
Release 

Volts 

0.5 
1.2 
2.4 

Shielded Series dB. Open-frame magnetically shielded. 

Series dB Mercury Relays are available with 0.1,0.15 or 0.2-inch 
PCB spacing. 

* 

" 1.46 Max.--...Io' -146 Maxt-
~----------------~ I ItMax. 
~~U------~TI~ ~~ 

l.34 . .j,~.t----1.01---'~ 
.020 Dia. Solder 
Coated Leads 

Nominal Must 
Coil I-----'-=.......:-..:.....:..~~----l Operate 

Voltage Volts 

5 200 100 50 4.0 
12 1150 575 288 9.6 
24 4608 2300 1150 19.2 

Must 
Release 

Volts 

0.5 
1.2 
2.4 

FIFTH DIMENSION INC. 
801 New York Avenue, Trenton, NJ 08638-3982 -Tel: (609) 393-8350- TWX: 510-681-8412 - FAX (609) 599-9508 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1475 
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WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 

8·1476 

• BECAUSE of our excellent Value-Added Servige • BECAUSE of our Just-In-Time Program . 

ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

(213) 452·1229 
RELAYS SWITCHES TIMERS 

Aleph International Acro ATC 
Allied Controls Alco Agastat 
American-Zeitler American Switch Amperite 

CIRCUIT BREAKERS Aromat AMP Antex 

Airpax AT&T Aromat Crouzet 

Aromat Bosch Arrow Hart Eagle Signal 

Heinemann C.P. Clare Carling switch Guardian 

Polter & Brumfipld Coto Cherry Electric Industrial Timer 
Crydom Controls C&K Magnecralt 
EAC EECO Master Electronics 
Elec-Trol Electro-Mech Midtex 

CONNECTORS & Fujitsu Electronic Compo Group National Controls 
SOCKETS Gordos Grayhill Omron 

AMP GrayhiIJ Landis & Gyr Polter & Brumfield 
Amphenol Guardian linemaster SSAC 
Aromat Hi-G Master Specialties Struthers-Dunn 
Curtis Idec McGill Syracuse Electronics 
Custom Connector ITT Microswitch 
Idec line Electric Omron 
Lumberg Magnecralt Oslo TERMINAL BLOCKS 
Master Electronics Master Electronics OTTO Beau 
Panduit MEC Saia Buchanan 
Polter & Brumfield Midtex Unimax Curtis 
Souriau Omron Electrovert 
Vernitron-Beau Potter & Brumfield Kulka 
Welcon/Wells RBM INDUCTORS Magnum 

Schrack Jeffers Marco 
Siemens RDI 

COUNTERS Sigma Underwriters Safety 
Engler Stantel PHOTOELECTRIC Vernitron-Beau 
Heeon Struthers-Dunn 

Aromat Weidmuller 
IVO Telemecanique 

Dolan-Jenner 
Kessler-Ellis Theta-J Omron TRANSFORMERS 
Master Electronics Triridge Photoswitchl AB Dormeyer 
Omron Skan-A-Matic Microtran 
Redington FUSES Sola 
Red Lion BUlOsmann Stancor 
Sodeco/Maxmar Litlelluse PROXIMITY Thordarson 
Stemco Underwriters Safety 

Agastat- Triad 
Veeder-Root 

Electro U.T.C. 

KNOBS Omron 

DIODES Cosmo/Kurz-Kasch WIRE, WIRING 
Generallnstr. 

Raytheon/Panel Products DEVICES & HWR. 
POTS & RESISTORS Alpha 

INDICATORS, Clarostat Belden 

LAMPS & LED Ohmite Buchanan 
FANS 101 Electrovert 

Aromat lEE Havey Hubbell 
U.S. Toyo JKL Iboco 

Leecralt SOLENOID H.H. Smith 
Lumex Dormeyer Modor 

FILTERS Stanley Guardian Panduit 
Curtis Sylvania line Electric Pomona 

For manufacturers' sales offices, see yellow pages 

CIRCUIT 
BREAKERS 

FUSES & 
FUSEHOLDERS 

LAMPS & LEDS 

SWITCHES 

EEM 1989 
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EEM1989 

after the 
sale is made. 

Fujitsu design en
gineers have developed a 

complete line of all the most popu
lar relays in use today. A supply of 
these standard relays is always 
readily available. We also offer a 
customizing service where we work 
with your engineers to design re
lays tailored specifically to your 
needs. 

Our warehouse Is stocked to sup
ply your company with samples of 
our fine products. Quantity orders 
come directly from the factory. And 

4500 

• 
• 

Fujitsu can match 
the lead time for 

processing and ship
ping from any source. 

Pricewise, you'll find 
Fujitsu relays cost the same or 

less than the competition, leaving 
little reason not to try UJi. 

For general purpose industrial re
lays to special application tele
communications relays, from fiery 
fractional horsepower motor loads 
to low-level logic circuits, it pays to 
switch to Fujitsu where quality, re
liability and service are part of our 
product. 

For more information on our supe
rior components, call or write your 
local FCA rep or distributor today. 

For manufacturers' sales offices, see yellow pages 8-1477 
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FUJITSU 

RELAYS 

MICROMINIATURE 
RELAYS FOR 
P.C. BOARDS 
FBR20 SERIES 

Fujitsu FBR20 series relays are designed for 
PC board mounting with 1A contact ratings 
- perfect for microminiature applications. 

FEATURES 
• Microminiature size 

Two FBR20 series relays can be mounted 
in the space now required for a single 
FBR210 series relay. ENGINEERING DATA 

• 1 A contact rating 
Despite their microminiature size, FBR20 
series relays have contact rating of 1 A at 
24 VDC for convenient installation. 

Item 
Contact Arrangement 
Contact Shape 

Contact Material 
Contact Rating 
Maximum Carrying Current 

• Gold overlay single or bifurcated contact 
Contact reliability is assured in low level 
applications by contact shapes and materi
als especially designed for signal switch
ing applications. 

Maximum Switching Voltage 

• Low power consumption 
With a rated power consumption of only 
O.3W, today's expensive energy costs can 
be reduced significant.ly. 

• Wide range of drive voltages 
Drive voltages from 1.5 VDC to 24 VDC are 
available for a wide range of applications. 

• Strong shock resistance 
Even with a 50G shock, FBR20 series relays 
never miss a switch. 

• Easy to pattern-design 
Separate terminal connection with drive 
and output sections allow easy pattern 
design. 

Maximum Switching Power 
Initial Contact Resistance 
Coil Power 
Coil Temperature Rise 

I nsulation Resistance 
Withstanding Voltage 

Vibration 

Shock 

Operate Time 
Re I ease Ti me 
Life Expectancy 

Formed terminal available for 
temporary lock 
The unique design of the forming terminal 
allows FBR20 series relays to be temporary 
mounted for greater design flexibility. 

Maximum Switching Frequency 

Ambient Temperature 

Automatic soldering provision 
Ambient Humidity 

The terminal is sealed to prevent flux from 
entering during automatic soldering. 

Weight 

• Immersion cleaning 
A sealed type is available for immersion 
cleaning. 

SELECTION TABLE 
Voltage Coil Coil Coil Current 

Specifica- Rated resistance (at Rated 
Type tions Voltage (+10%) Voltage) 

001 DC 1.5V 7.5f! approx. 200 rnA 
003 DC 3 V 30 f! approx. 100 rnA 
005 DC 5 V 83 0 approx. 60 rnA 

Standard 006 DC 6 V 120 f! approx. 50 rnA 
Type 009 DC 9 V 270 f! approx. 33 rnA 

012 DC 12 V 480 f! approx. 25 rnA 
018 DC 18 V 1,080 fl approx. 17 rnA 
024 DC 24 V 1,920 0 approx. 13 rnA 

Note: Measured at 20oC. 

Pick-Up 
Voltage 

Less than 
80% of 
rated 

voltage 

Drop-Out 
Voltage 

More than 
5% of 
rated 

voltage 

Maximum 
Voltage 

Allowance 

160% 
of rate~ 
voltage 

4500 

Specifications 
SPOT (1 Form C) 

Single contact (FBR21), Bifurcated contact (FBR22) 
Gold overlay silver, Gold overlay silver-palladium alloy (-P) 

24 VOC-1A, 120 VAC-0.5A (resistive load) 
2A 

125 VDC, 125 VAG 
24 WDC, 60 VA AC (resistive load) 

100mO max. (measured at 6V DC-0.1A) 
0.3W (at rated voltage, 20°C) 

45°C (at rated voltage, 20°C) 
I,OOOMO min. Cat 500 VOC) 
Between contacts: 500 VAC for 1 minute 
Between contact and coil: 750 VAC for 1 minute 
20G, 10 _ 300 Hz (dual amplitude, maximum 3.0 mm). 
No contact chatter longer than 1.0 ms. 
Operation error: 50G (sine half-wave of 11 ms). 
No contact chatter longer than 1.0 ms. 
5 ms max. (at rated voltage) 
3 ms max. (after rated operation) 

Mechanical: 5 x 10' cps. min. 
Electrical: Gold-overlay silver contacts: 100 x la' ops. min. 

Gold-overlay silver-palladium alloy contacts: 200 x 1()3 ops. 
(at rated contact load) 

min. 

Mechanical: 18,000 operations/hour 
Electrical: 1,800 operations/hour (at contact rated load) 

30°C _ +65°C (at rated operation) 

45 - 85% RH 
1.7 g (approx.) 

Coli 
FBR21DOI RFBR21D01P Rated Power Temperature 

Consumplion Ri,e De,ignalion Price Designation Price 
FBR21001 $1.89 FBR21D01P $2.07 
FBR21003 1.89 FBR21 D03P 2.07 

Approx. Approx. 
FBR21 005 1.89 FBR21D05P 2.07 
FBR2tD06 1.89 FBR21 D06P 2.07 300 mW 45°C 

(at rated (at rated FBR21 009 1.89 FBR21 D09P 2.07 
voltage) voltage) FBR21D12 1.89 FBR21012P 2.07 

FBR21018 2.03 FBR21018P 2.21 
FBR21 024 2.24 FBR21024P 2.42 

FUJITSU COMPONENT OF AMERICA,INC. 3330 Scott Blvd .. Santa Clara, CA 95054-3197· (408) 562-1000 • FAX (408) 727-0355 

B·1478 For manufacturl;)rs' sales offices, see yellow pages EEM1989 
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ULTRA-MINIATURE 
RELAYS FOR 
P.C. BOARD 
F8R40 SERIES 

The Fujitsu FBR40 Series relay with a pick
up power consumption reduced to 85 mW is 
an extremely small DPDT CONTACT relay de
signed for PC board mounting. 

FEATURES 
• Ultra-miniature low-profile design 

At half the size of the conventional FBR240 
relRY and requiring only three quarters of 
the board area, a drastic reduction is size 
has been achieved in the design of the 
FBR40. 
15.8 (L) x 9.7 (W) x 7.8 (H) mm. 

• High dielectric strength 
Dielectric withstanding voltage between 
contacts and coil is over 1,000 VAC and 
with the ability to withstand a surge volt
age of over 1,500 V, it conforms to FCC 
68.302 standard. 

• High-shockproof type 
Even a shock force of 30 G will not result 
in a malfunction. 

• Low power consumption 
With a high efficiency built-in permanent 
magnet, operating power consumption is 
only 85 mW. (Rated power consumption is 
150 mW.) 

• Formed terminal for temporary lock 
The terminals of the FBR40 are specially 
formed so that they can be temporarily at
tached to the PC board. 

• Pattern design Is easy 
The terminal connections are designed so 
that the drive portion (coil) and the out
put portion (contacts) are isolated, which 
simplifies pattern design. 

• Immersion cleaning 
A sealed type is available for immersion 
cleaning. 

SELECTION TABLE 
Rated Call Rated Current 
Coil Resistance (for rated 

ENGINEERING DATA 

Item 
Contact Arrangement 

Contact Material 

Initial Contact Resistance 
Insulation Resistance 

Dielectric Withstanding Voltage 

Surge Voltage (FCC 68.302) 

Electrostatic CapaCitance 
Between Contacts (Reference) 

Vibration 

Shock 

Operate Time 
Release Time 

Life Expectancy 

Maximum Switching Frequency 

Operating Temperature Range 
Operating Humidity Range 
Weight 

Pick-up Drop-out 
Type Voltage (±10%1 operation, approx.J Voltage Voltage 

DC 3V 601l 50 mA 
DC 5V 167!l 30 mA 

Standard DC 6V 2401l 25 mA Less than More than 
Type DC 9V 5401l 17 mA 75% of 5% of 

DC·12V 9600 13 mA rated voltage rated voltage 

DC 24V 2,8800 8 mA 

Note: Measured at 2()oC 

FUJITSU COMPONENTS 

Specifications 

DPDT (2 Form C) bifurcated contact 

Gold overlay silver-palladium alloy 

100 mil max. measured at BV DC, O.lA 
100 mil min. at 500V DC 
Between open contacts 500V AC for 1 min. 
Between contact and coil and between adjacent contacts 1 ,OOOV AC for 1 min. 
1,500V!10,usec/700,usec l'j~8~~ Between coil and contact 
Between adjacent contacts 10usec 700usec 
Between open contacts approx. 1 pF 
Between coil and contact approx. 2 pF 
Operation malfunction 10-55 Hz (Dual amplitude 1.5 mm) 
Durability 10-55 Hz (Dual amplitude 1.5 mm) 
Operation malfunction 30 G (11 msec) 
Durability 100 G (11 msec) 
5 msec max. (bounce time not included) 
5 msec max. (bounce time not included) 
Mechanical: 10 x 10' ops. min. 
Electrical: 100 x 10' ops. min. (At contact rated load) 
Mechanical: 18 x 10' times/hour 
Electrical: 1,800 times/hour (At contact rated load) 

3()oC-+ 70DC (See Figure 2) 
45-85% RH 
3 g approx. 

Call 
Rated Power Pick-up Power Temperature 
Consumption Consumption Rise Designation Price 

150 mW FBR460003P $3.05 
approx. Less than 25 deg. FBR460005P 3.05 

(When rated 85 mW approx. FBR460006P 3.05 
voltage is FBR46D009P 3.05 
applied.) FBR460012P 3.05 
200 mW Approx. 30 deg. FBR460024P 3.22 
approx. 112 mW max. approx. 

FUJITSU COMPONENT OF AMERICA. INC. 3330 Scott Blvd., Santa Clara, CA 95054-3197' (408) 562-1000' FAX (408) 727-0355 
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FUJITSU 

RELAYS 
MINIATURE RELAYS 
FOR P.C. BOARDS 
FBR100 SERIES 
SPDT 3A-28V DC/120V AC, 
6A-28V DC/120V AC 

The Fujitsu FBR111 and FBR111 N Series are 
low cost SPDT relays with a versatile switch
ing capability. The contact is rated 3A, 28V 
DC; 3A 120V AC for standard contact, or up 
to 6A, 28V DC; 6A, 120V AC for special heavy 
duty contact. 

These small size, sensitive relays, designed 
to be mounted on printed circuit boards, fea
ture simplified construction and a low power 
dissipation. 

It is ideal for use in audio equipment, busi
ness machines, vending machines, security 
systems, game machines and automotive ap
plications. 

The FBR111 N Series is the immersion 
cleanable version where printed circuit board 
cleaning is required. 

The relay specified FBR111 U is UL recog
nized for office equipment and business ma
chines. (File No. E63615.) CSA certified. 

RELAYS 4500 

ENGINEERING DATA 
Item Specifications 

Contact Arrangement SPOT 
Contact Ratings naung UL na Ing 

28V DC or 120V AC 28V DC or 120V AC 
Contact Materials Contact Materials (Resistive) (R~sistive) 

NO S~ITIX 
-K ~::~~;-Cadmium Oxide 3~ 3~ 
-M Gold-Plated Silver 3A lA 
-W Special Alloy 6A B.SA (O.B pf @ 120V AC) 

Initial Contact Resistance .'-""""'- max. a :ovyc U.OA or NO mar or ..:'~"--'.':' or..:". or :". 
~ated_ Coil ,{oltage 
Coil Power Dissipation ~'t:';d~rd~'o.~6W ~~prox. at rated voltage 

Coil Temperature Rise 
UL Type: 0.50W approx. at rated voltage 
Standard: 30°C max. at rated voltage 
UL Type: 40°C max. at rated voltage 

Insulation Resistance ~~~~~cmi~i ft';i~~~e uc Dielectric Withstanding Voltage 
Operate Time 20 ms max. at rated voltage 
Release Time 10 ms max. 
Life Expectancy Mechanical 10 x 10' ops. min. 

Electrical 100 x 10' ops. min. at rated load 
Vibration 10 to 50Hz (uua amp I :uoe: .omm 
Shock lOG (11 ms) 

emperature Range ~tandard, 3u' C - +65v C UL Type, 30°C _ +55"C 
welgnt lo.gr. approx. 

SELECTION TABLES 

Contacts Rated Coil Resistance Pick-up 
fBR111 Voltage in [) :!:10% Voltage 
Type Allangemen Matenals in V DC at 20·C at 20·C Designation Price 

No Suffix 5 70 Less Than fBR 111 COOOS $2.10 
-K 6 100 80% of fBR111COO06 2.10 

Standard SPDT -M 9 225 Rated FBRll1COO09 2.10 
-W 12 400 Voltage FBR111 CD012 2.10 

24 1600 FBRlllC0024 2.24 
No Sumx ;; ~2 7~~/: ~fan FBRi 11 UDOO6 g: -K 

UL Type SPOT -M 9 160 Rated FBRll1UOO09 2.24 
-W 12 290 Voltage FBRll1UDOI2 2.24 

24 1150 fBR111 U0024 2.38 

Contacts 
Rated Coli Resistance Pick-up 

fBR111N Voltage in [):!:10% Voltage 
Type IIIIangement mater a s in V DC at 20·C at 20·C Designation Plice 

No Suffix 5 70 Less Than fBR111 NCC005 $2.45 
-K 6 100 80% of FBR111 NCOO06 2.45 

Standard SPOT -M 9 225 Rated FBR111 NCOO09 2.45 
-W 12 400 Voltage fBRll1 NCD012 2.45 

24 1600 FBR111NG0024 2.59 
NO '~TT1X 5 50 Less Than fBR111 NUD005 H!i -K 6 72 80% or fBR111 NU0006 

UL Type spor -M 9 160 Rated fBR111NUOO09 2.59 
-W 12 290 Voltage FBRlll NUOO12 2.59 

24 1150 fBR111 NUD024 2.73 
Note 1. 4BV rated voltage relays are available on special order. 

2. Each product bears its own designation on the top of the cover, but initial code 'fBR' is omitted. 
" Add $0.07 to price for -K, $0.28 for -M, $0.14 fOI-W. . 
ForCSA certified' relays, -CSAsuffix must be added to part number of UL type. Price is same as UL type. 

FUJITSU COMPONENT OF AMERICA,INC. 3330 Scott Blvd, Santa Clara, CA 95054-3197' (408) 562·1000 • FAX (408) 727-0355 
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SMALL CONTROL 
RELAYS FOR 
P.C. BOARDS 
FBR160 SERIES 

Fujitsu FBR160 series small control relays 
are PC board mounted and have excellent 
cost performance. 

FEATURES 
• Same terminal array as FBR100 

These relays have the same foot print as 
Fujitsu's conventional FBR100 series. 

• Lower profile 

RELAYS 4500 

FUJITSU COMPONENTS 

Since their profile is 7 mm lower than that 
of the FBR100 series relays, they can be 
used in smaller equipment. ENGINEERING DATA 

• Flux-prevention structure 
The contacts are located on the top of the 
relay to protect them from solder flux from 
the terminals. 

• Meets major safety standards 
The relays structure is designed to meet 
the Japan Electric Appliance Control Law 
(1S0V or less) and UL standards (114). 

• Choices of contact materials 
Two different kinds of contact materials 
can be specified according to the load. 

• Immersion cleaning 
A sealed type is available for immersion 
cleaning. 

• Contact Ratings 
• Standard (Silver) 
3A 28V DC 120V AC 
• -K (Silver-Cadmium Oxide) 
3A 28V DC 120V AC 
• -H (Silver-Cadmium Oxide) 
5A 28V DC 120V AC 

flem S~ec"'catlons 

Contact Arrangement SPDT or SPST NO (Form A) 
Contact Material See Selection Table 
Initial Contact Resistance 100 mO malt. 

Silver contacts: Measured at 6 VOC, O.M 
Other contacts: Measured at 6 VOC. LOA 

Insulation Resistance 100 mO min. (at 500 VOC) 
Withstanding Voltage Between open contacts: 500 VAC for 1 minute 

Between contact and coil: 1,500 VAC for 1 minute 
Vibration 10 to 55 Hz (dual amplitude: 1.5 mm) 
Shock Operation malfunction: Less than 0.1 ms at lOG (11 ms) 

Durability: 100G (11 ms) 
Operate Time 10 ms max. (at rated voltage, bounce time not Included) 
Release Time 5 ms max. (after operation at rated voltage, bounce time not Included) 
Life Expectancy Mechanical: 10 x 10' ops. min. (maximum switching frequency: 18 x 10'/hour) 

Electrical: 100 x 10' ops. min. 
(at rated contact load, maximum switching frequency: 18 x 102/hour) 

Ambient Temperature 30°C to +60oC 
Ambient Humidity 45% to 85% RH 
Weight 11 gr. (approx.) 

SELECTION TABLE 

Rated Coil Resistance Pick-Up 
COR .acts FBR161 Voltage In 0 ±10% ~:~g!g T", Arrangement Materials' In VDC at 20·C Designation Price 

No Suffix: Silver 
5 70 Less than 

FBR161SED005 $1.75 

-H. -K: Silver 
6 100 80% of 

FBR161SED006 1.75 
Standard SPOT 9 225 FBR161SED009 1.75 

Cad 
12 400 

rated 
FBR161SED012 1.75 

Oxide 
24 1,600 

voltage 
FBRI61SE0024 1.89 

• Add $0.11 to price for -H contacts . 
• Add $0.07 to price for -K contacts. 

FUJITSU COMPONENT OF AMERICA. INC. 3330 Scott Blvd., Santa Clara, CA 95054-3197· (408) 562·1000 • FAX (408) 727·0355 
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RELAYS 

ULTRA-MINIATURE 
RELAYS FOR 
P.C. BOARDS 
FBR210 SERIES 
SPOT 1A·28V DC, O.5A·120V AC 

The FBR211 and FBR211 N Series of ultra
miniature relays allow high component densi
ties for savings in both equipment size and 
cost for the printed circuit board. The FBR-
211 N Series is suitable for immersion clean
ing in freon and aqueous systems. 

These highly sensitive relays with gold
clad SPDT contact arrangements are ingeni
ously designed so as to offer flux-contamina
tion-immunity and load handling capabilities 
of 1 A at 28V DC or 0.5A at 120V AC under a 
resistive load. The 0.1" grid spacing of ter
minals makes these relays ideally suited for 
printed circuit board applications requiring 
high density mounting and for use in audio 
and wireless communications, office and 
vending machines, automobiles and various 
control applications. 

SELECTION TABLE 
Contact 

Arrange· Sche· 
Type ment Materials matics 

Gold Overlay 
Sliver (M) or 
Gold Overlay 

Standard SPDT Silver· A 
Palladium 
Alloy (P)' 

Standard SPDT 

Gold Overlay 
Sliver (M) or 
Gold Overlay 
Silver· B 
Palladium 
Alloy (P)' 

Gold Overlay 
Silver (M) or 

High SPDT Gold Overlay 
Sensitivity Silver· C 

Palladium 
Alloy (P)' 

Gold Overlay 
Sliver (M) or 

High SPOT Gold Overlay 
Sensitivity Silver· E 

Palladium 
Alloy (P)' 

RELAYS 

ENGINEERING DATA 

Item 
Contact Arrangement 
Contact Ratings 
Initial Contact Resistance 

f-~ontact Materials 
Rated Coil Voltage 
Coil Power Dissipation 
Coil Temperature Rise 
Insulation Resistance 
Dielectric Withstanding Voltage 
Operate Time 
Release Time 
Life Expectancy Mechanical 

Electrical 

Vibration 
Shock 
Temperature Range 
Weight 

Rated Coil Resistance Plck·up 
Voltage in O±10% Voltage 
in VDC at 20'C at 20'C 

1.5 5 
3 20 Less 
5 56 Than 
6 80 70% of 
9 180 Rated 

12 320 Voltage 
24 1280 
1.5 5 
3 20 Less 
5 56 Than 
6 80 70% of 
9 180 Raled 

12 320 Voltage 
24 1280 
1.5 12 
3 45 Less 
5 120 Than 
6 180 70% of 
9 400 Rated 

12 700 Voltage 
24 2800 
1.5 12 
3 45 Less 
5 120 Than 
6 180 70% of 
9 400 Rated 

12 700 Voltage 
24 2800 

.. . , . Note. Each product bears Its own desIgnatIon on the top of the cover, bul Inlilal code FBR IS omItted. 
, To get price to -P type add $0.44. 

4500 

Specifications 
Standard Model I High Sensitivity Model 

SPOT 
lA at 28V DC. 0.5A at 120V AC (resistive) 
100mO max. at 6V DC. 0.5A 
Standard: Gold overlay silver (-M) - Low Level: Gold overlay silver·palladium alloy (-P 
1.5,3,5,6,9,12, 24V DC 

I 0.45W at rated voltage 0.20W at rated voltage 
45°C approx. at rated voltage 25°C approx. at rated voltage 
100MO min. at 500V DC (at 20°C 65% RH) 
500V AC for 1 minute 
5 ms approx. (at rated voltage, 20°C) 
5 ms approx. 
5 x 16' ops. min. 
300 x 10' ops. min. at lA 28V DC, resistive 
100 x 10' ops. min. at 0.5A 120V AC. resistive 
10 to 40Hz (Dual amplitude: 1.5mm) 
lOG (11 ms) I 6G (11 ms) 
-25°C to +55°C I -25°C to +75°C 
4 gr. approx. 

FBR211 FBR211N 
Price' Price' 

Designation -M Type Designation -M Type 

FBR211ADOOI M or P $1.89 FBR211 NADOOI M or P $2.21 
FBR211AD003-M or P 1.89 FBR211 NAD003-M or P 2.21 
FBR211AD005-M or P 1.89 FBR211 NAD005-M or P 2.21 
FBR211AD006-M or P 1.89 FBR211 NAD006-M or P 2.21 
FBR211 AD009-M or P 1.89 FBR211 NAD009-M or P 2.21 
FBR211ADOI2-M or P 1.89 FBR211NADOI2-M or P 2.21 
FBR211 AD024-M or P 2.03 FBR211 NAD024-M or P 2.35 
FBR211 BDOOI M or P 1.89 FBR211 NBDOOI M or P $2.21 
FBR211 BD003-M or P 1.89 FBR211 NBDOO3-M or P 2.21 
FBR211 BD005-M or P 1.89 FBR211 NBD005-M or P 2.21 
FBR211 BD006-M or P 1.89 FBR211 NBD006-M or P 2.21 
FBR211 BD009-M or P 1.89 FBR211 NBDOO9-M or P 2.21 
FBR211 BDOI2-M or P 1.89 FBR211NBDOI2-M or P 2.21 
FBR211 BD024-M or P 2.03 FBR211NBD024-M or P 2.35 
FBR211CD001-M or P $1.96 FBR211 NCDOOI M or P $2.28 
FBR211CD003-M or P 1.96 FBR211NCD003-M or P 2.28 
FBR211 CD005-M or P 1.96 FBR211 NCDOO5-M or P 2.28 
FBR211CD006-M or P 1.96 FBR211 NCD006-M or P 2.28 
FBR211 CD009-M or P 1.96 FBR211NCD009-M or P 2.28 
FBR211CDOI2-M or P 1.96 FBR211NCDOI2-M or P 2.28 
FBR211 CD024-M or P 2.14 FBR211 NCD024-M or P 2.45 
FBR211ED001-M or P $1.96 FBR211 NED001-M or P $2.28 
FBR211ED003-M or P 1.96 FBR211 NED003-M or P 2.28 
FBR211 ED005-M or P 1.96 FBR211 NED005-M or P 2.28 
FBR211 ED006-M or P 1.96 FBR211 NED006-M or P 2.28 
FBR211 ED009-M or P 1.96 FBR211 NED009-M or P 2.28 
FBR211ED012-M or P 1.96 FBR211NEDOI2-M or P 2.28 
FBR211 ED024-M or P 2.14 FBR211 NED024-M or P 2.45 

FUJITSU COMPONENT OF AMERICA. INC. 3330 Scott. Blvd., Santa Clara, CA 95054-3197 • (408) 562·1000 • FAX (408) 727-0355 
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FUJITSU 

RELAYS 

LOW PROFILE RELAYS 
FOR P.C. BOARDS 
FBR240 SERIES 

FBR244 and FBR244N Series Relays are low 
profile, P.C. board relays with 2 Form C 
(DPDT) contact arrangements in D.I.P.-com
patible plastic housing and have a 2.S4mm 
pinout grid spacing to provide 16-pin-DIP
socket compatibility. Watertight terminal seal
ing prevents relay from contamination by 
soldering flux and N type allows automatic 
wave soldering and board washing without 
relay damage. Single or bifurcated contacts 
switch 1A at 28V DC or O.SA at 120V AC and 
have a rated-load life-time of Sx105 opera
tions. These relays are suitable for telecom
munication equipment, audio equipment and 
business machines. 

• High sensitivity versions are available in 
200 mw 

RELAYS 

ENGINEERING DATA 
Item Specifications 

Contact Arrangement 2 Form C 
Contact Material Gold overlay silver 

Gold overlay silver·palladium alloy 
Contact Ratl ng IA at 26V DC (resistive) 

0.5A at 120V AC (resistive) 
Initial Contact Resistance 100mO max. at 6V OC O.IA 

Coil Power Dissipation Typical 0.5W at rated coil voltage 
Coil Temperature Rise 50°C approx. at rated voltage 20°C 

Insulation Resistance 100MO min. at 500V DC 
Dielectric Withstanding Voltage 500V AC for I minute 

Vibration 10 to 55 Hz (Dual amplitude: 1.5mm) 

Shock lOG (II ms) 

Operate Time 10 ms max. at rated coil voltage 
Release Time 5 ms max. 

Life Expectancy - Mlchanical 10' ops.111in. 
Electrical 5 x 10' ops. min. at lA 28V DC (resistive) - 0.3A 120V AC (resistive) 

10' ops. min. at 0.5A 120V AC (resistive) 

Ambient Temperature Range -30°C to +50°C 

Weight 4.5 gr approx. 

SELECTION TABLE 
Coil 

Resistance 
Rated inO Pick-Up 

FBR244 FBR244N Voltage ±10% Voltage 
Contact Materials' inV CD at 20°C at 20·C Designation Price Designation 

S: Single Gold overlay silver 
3 16 

Less 
FBR244D003/02CS $2.52 FBR244ND003/02CS 

P: Single Gold overlay silver- 5 50 Than FBR244D005/02CS 2.52 FBR244ND005/02CS 
palladium alloy 6 72 75% FBR244D006/02CS 2.52 FBR244ND006/02CS 

T: Bifurcated Gold overlay silver 9 162 of FBR244D009/02CS 2.52 FBR244ND009/02CS 
E: Bifurcated Gold overlay silver· 

12 290 
Rated 

FBR244DOI2/02CS 2.52 FBR244NDOI2/02CS palladium alloy Voltage 
24 1150 FBR244D024/02CS 2.63 FBR244ND024/02CS 

• SubstItute S with P. Tor E for alternate contact matenals and add $0.21 to pnce for P or T or $0.56 for E. 
For 48V relays add $0.45 to the prices of the 24V relays. 

4500 

Price 
$2.60 
2.60 
2.80 
2.80 
2.80 
2.91 

FUJITSU COMPONENT OF AMERICA. INC. 3330 Scott Blvd .. Santa Clara. CA 95054·3197· (408) 562·1000. FAX (408) 727·0355 
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4500 

MINIATURE RELAYS 
FOR P.C. BOARDS 
FBR310 (SPDT) AND 
FBR320 (DPDT) SERIES 
3-5A/28V DC, 3-5A/120V AC 

FBR311 

The FBR311 (SPOT) and FBR321 (OPOT) Ser
ies miniature relays were designed to provide 
3 amps ratings contacts, accommodated in 
truly compact packages for P.C. boards. 

These sensitive 'miniature relays, featuring 
high density mounting, flux-contamination 
immunity, versatile switching performance 
from signal level to handling 3 amps, are 
ideally suited for such applications as audio 
equipment, office machines, vending ma
chines and automotive or other control appli
cation. These relays are UL Recognized 
(E63615) and CSA Certified (add -CSA suf
fix to PIN). 

RELAYS 4500 

FUJITSU C.OMPONENTS 

ENGINEERING DATA FBR311 321 , 
111m Splclflcatlons 

Contact Arrangement SPOT (FBR311) OPOT tBR321) -K (Silver·Cadmium Oxide) 
Contact Rating 3A at 28Y DC. 120Y A Contacts: 
Initial Contact Resistance l00ml! max, at 6V DC. 0,5A SPOT (FBR311) 5A 28V DC, 120V AC 
Contact Material Gold overlay silver DPDT (FBR321) 4A 2BV DC, 120V AC 
Rated Coil Voltage 5, 6, 9, 12, 24V DC 
Coil Power Dissipation 0.45W approx, at rated voltage 
Coil Temperature Rise 35°C approx, at rated voltage 
Insulation Resistance 100Mn min. at 500V DC (initial) 
Dielectric Withstanding Voltage 500V AC for I minute 
Operate Time 20 ms max. at rated voltage 
Release Time 10 ms max. 
Life Expectancy - Mechanical 10 x 10' ops. min. 

Electrical 100 x 10' ops. min. at rated load 
Vibration IOta 55Hz (Dual amplitude: 1.5mm) 
Shock lOG (1Ims) 
Temperature Range 30°C to +50oC 
Weight 12 gr. approx. 

SELECTION TABLE 
Cantlct Rliid Valllgi Call Resl,lancl In Pick-Up Vallagl 

Arranglmlnl In V DC !} ±15% al 200C a120'C Deslgnatlan 
5 58 Less Than FBR31 I 0005 
6 85 80% of FBR311D006 

SPOT 9 180 Rated FBR311D009 
12 300 Voltage FBR311 0012 
24 1250 FBR311 0024 
5 42 Less Than FBR3210005 
6 60 80% of FBR3210006 

OPOT 9 135 Rated FBR3210009 
12 230 Voltage FBR3210012 
24 960 FBR3210024 

• •• I ,. Note, Each product bears Its own designation on the top of the cover, but Inilial FBR IS omitted. 
For 48V relays add $0.28 to prices of 24V relays. -K contacts, add $0.07 to prices. 

Prici 
$2,28 
2.28 
2.28 
2.28 
2.42 

$3,68 
3,68 
3.68 
3.68 
3.82 

FUJITSU COMPONENT OF ",MERICA,INC. 3330 Scott Blvd., SantaClara, CA 95054-3197' (408) 562·1000' FAX (408) 727·0355 
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4500 

MINIATURE 
HIGH-POWER RELAYS 
FBR600 SERIES 

The FBR600 Series are miniature high-power 
relays with a switching capability of 10A, 30V 
DC or 240V AC for 1 Form C contact; and 5A, 
30V DC or 240V AC for 2 Form C contacts. 
These relays, conforming to VDE, UL and 
CSA standards, are designed for mounting 
on printed circuit boards. Dielectric with
standing voltage is 500V AC for 1 minute and 
creeping distance is 8mm. These FBR600 
Series relays are ideal for use in audio equip
ment, TV, vending machines, control ma
chines, etc. 

UL recognized (E63615) for industrial con
trol equipment per UL508. 

• Immersion cleaning 
A sealed type is available for immersion 
cleaning. 

RELAYS 4500 

FUJITSU COMPONENTS 

ENGINEERING DATA 
Item Specifications 

Contact Arrangement FBR611, 1 Form C - FBR621, 2 Form C 
Contact Ratings FBR611, lOA at 30V DC or 240V AC - FBR621, 5A at 30V DC or 240V AC 
Carrying Current FBR611, lOA - FBR621, 5A 
Contact Material Silver-alloy 
Initial Contact Resistance 100mO max. at 6V DC, lA 

Rated Coil Voltage 5, 6, 9, 12, 18, 24, 48, 60V DC 
Coil Power Dissipation FBR611/621, 0.5W at 20°C 
Coil Temperature Rise FBR611 /621, 35°C at rated voltage at 20·C 

Insulation Resistance 10000 min. at 500V DC (initial) at 20·C, 65% RH 
Dielectric Withstanding Voltage 

Between Coil and Contact 5000V AC for 1 minute at 20·C, 65% RH 
Between Open Contacts 1000V AC for 1 minute at 20·C, 65% RH 
Between Adjacent Contacts FBR621, 3000V AC for 1 minute at 20·C. 65% 'RH 

Lightening (1 x 40,u. sec) 
Between Coil and Contact 10,OOOV min 
Between Adjacent Contacts FBR621. 60JOV min. 

--
Operate Time B ms approx. at rated voltage at 20·C 
Release Time 2.5 ms approx. at 20·C 

life Expectancy - Mechanical 20 x 10' ops. min. 
Electrical 100 x 10' ops. min. at rated voltage 

Vibration 10-55 Hz (Dual amplitude: 1.5mm) 

Shock lOG (11 ms) 

Temperature Range FBR611/621, -40·c-.+ 70·C 
.-

Weight 16 gr. approx. 

SELECTION TABLE 

Rated Plck·Up Open 
FBR611 FBR621 Contact Voltage Coli Resistance Voltage Voltasa 

Material In V DC in 0 at 200C at 20·C at 20·C Designation Price Designation Price 

5 50 FBR611 0005 $3.19 FBR621 0005 $3.50 
6 72 Less Than More Than FBR611 0006 3.19 FBR621 0006 3.50 
9 160 70% of 10% of FBR611 0009 S.19 FBR621 0009 3.50 

Sliver· 12 285 Rated Rated FBR611D012 3.19 FBR621 D012 3.50 
Alloy 18 640 Voltage Voltage FBR611D018 3.19 FBR621D01B 3.50 

24 1150 (reference) FBR611 0024 3.33 FBR621 0024 3.64 
48 4600 FBR611 0048 3.89 FBR621 0048 4.20 
60 7200 FBR611 0060 4.38 FBR621 0060 4.69 

FUJITSU COMPONENT OF AMERICA. INC. 3330 Scott Blvd., Santa Clara, CA 95054-3197· (408) 562·1000 • FAX (408) 727·0355 
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4500 RELAYS 

FUJITSU 
RELAYS 

GENERAL PURPOSE RELAYS 
FRL260 SERIES 

ENGINEERING DATA 

4PDT-SA, 3PDT-SA, DPDT-10A, SPDT-1SA 

The FRL260 series relays with proven performance and top quality 
have been designed with emphasis on reliability, safety, cost per
formance and applicability to a wide range of uses. 

These relays provide SPDT to 4PDT contacts, which are offered for 
contact ratings from 1 amp to 15 amps at 30V DC or 240V AC, resis
tive. Moreover, they are also available with 4 transfer bifurcated 
contacts that enable them to meet signal level or other light loads. 

The FRL260 series relays are available in both DC- and AC-rated 
coils, and with a selection of mountings, such as solder, plug-in, 
P.C. boards and quick connect terminals. 

The FRL260 series is UL recognized (File No. 163614!E63615) and 
C.S.A. certified. 

Item 

Contact Ratings (Resistive Load). 

Initial Contact Resistance 

Operate Time 
Release Time 

Coil Power Dissipation 

Coil Temperature Rise 

Life Expectancy - Mechanical 
Electrical 

Insulation Resistance 

Dielectric Withstanding Yoltage 

Vibration 

Shock 

Temperature Range 

Weight 

4500 

Specifications 

As per SELECTION TABL~ 

General (S, K, V Contact): 100m!) max. (at 6V DC, lA) 
Low Level (T, L Contact): 50m!) max. (at 6V DC, O.IA) 

25 ms max. (at rated coil voltage) 
25 ms max. 

DC: 0.9W (at rated coil voltage) 
AC: 1.2 VA (120V max.) at rated call voltage of 60 Hz 

1.4 VA (200Y min.) at rated coil voltage of 60 Hz 
DC: 50° max. 
AC: 60°C max. 

50 x 10' ops. min. 
(at rated load) 

Medium Load 
SPOT: 500 x 103 ops. min. 
OPOT: 500 x 103 ops. min. 
3PDT: 500 x la' ops. min. 
4PDT: 200 x 103 ops. min. 
4PST: 100 x 103 ops. min. 

Heavy Load 
SPDT: 200 x 103 ops. min. 
SPST: 200 x 10' ops. min. 
DPDT: 500 x 103 ops. min. 

100M!) min. (at 500V DC) 

1500V AC (1000V AC between open contac'<) 
for 1 minute 

50 Hz (Dual Amplitude: 0.5mm) 

lOG (11 ms) 

- 30°C to + 55°C 

35 gr. approx. 

FUJITSU COMPONENT OF AMERICA. INC. 3330 Scott Blvd, Santa Clara, CA 95054-3197· (408) 562-1000 • FAX (408) 727-0355 
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4500 RELAYS 

FRL260 SERIES RELAYS SELECTION TABLE - DC COIL 
Contact Arrangement Contact Ratings 

and Material Resistive Horsepowe, 

SPOT 15A @ 30V DC 1/3 HP @ 120V AC 
AgCdO or 150V AC 

lOA @ 240V AC 
1/2 HP @ 240V AC 

oPOT lOA @ 30V DC 1/3 HP @ 120V AC 
AgCdO or 240V AC 1/2 HP @ 240V AC 

3PoT SA @ 30V DC 1/6 HP @ 120V AC 
AgCdO or 240V AC 

3A @ 30V AC 4PDT or 120V AC 1/10 HP @ 120V AC 
Ag + Au Clad 

3A @ 120V AC 
General Purpose 

3A @ 30V AC 4PDT 1/10 HP @ 120V AC 
Ag or 120V AC 

3A @ 120V AC 
General Purpose 

4PDT lA @ 30V AC 1/10 HP @ 120V AC 
(Bifurcated) or 120V AC 
Ag + Au Clad 

SA @ 30V AC 4PoT or 240V AC 1/6 HP @ 120V AC 
AgCdO 

SA @ 120V AC 
General Purpose 

For CSA Certified Relays, -CSA suffix must be added to part number. Price is same . 
• For PCB type terminals change prefix to FRL264 

Rated Voltage Coil Resistance 
V DC 50/60 Hz ±15% Ohms @ 20"C 

6 40 
12 160 
24 650 
48 2600 

110 13300 

6 40 
12 160 
24 650 
48 2600 

110 13300 

6 40 
12 160 
24 650 
48 2600 

110 13300 

6 40 
12 160 
24 650 
48 2600 

110 13300 

6 40 
12 160 
24 650 
48 2'600 

l1J 13300 

6 40 
12 160 
24 650 
48 2600 

110 13300 

6 40 
12 160 
24 650 
48 2600 

110 13300 

FRL260 SERIES RELAYS SELECTION TABLE - AC COIL 
Contact Arrangement Contact Ratings 

and Material Resistive Horsepowe, 

SPOT 15A @ 30V DC 1/3 HP @ 120V AC 
AgCdO or 150V AC 1/2 HP @ 240V AC 

lOA @ 240V AC 

oPoT lOA @ 30V DC 1/3 HP @ 120V AC 
AgCdO or 240V AC 1/2 HP @ 240V AC 

3POT 5A @ 30V DC 1/6 HP @ 120V AC 
AgCdO or 240V AC· 

3A @ 30V AC I 
4PoT or 120V AC 1/10 HP @ 120V AC 
Ag + Au Clad 3A @ 120V AC 

General Purpose 

3A @ 30V AC 
4PoT or 120V AC 1/10 HP @ 120V AC 
Ag 3A @ 120V AC 

General Purpose 

4PDT lA @ 30V AC 1/10 HP @ 120V AC 
(Bifurcated) or 120V AC 
Ag + Au Clad 

5A @ 30V AC 
4PDT or 240V AC 1/6 HP @ 120V AC 
AgCdO 5A @ 120V AC 

General Purpose 

. . 
For CSA Certified Relays, -CSA suffIX must be added to part number. Pllce IS same . 
• For PCB type terminals change prefix to FRL264 

Rated Voltage Coil Resistance 
V AC 50/60 Hz ±15% Ohms @ 20·C 

6 9.5 
12 40 
24 165 
48 630 

120 4400 
240 13000 

6 9.5 
12 40 
24 165 
48 630 

120 4400 
240 13000 

6 9.5 
12 40 
24 165 
48 630 

120 4400 
240 13000 

6 9.5 
12 40 
24 165 
48 630 

120 4400 
240 13000 

6 9.5 
12 40 , 
24 165 
48 630 

120 4400 
240 13000 

6 9.5 
12 40 
24 165 
48 630 

120 4400 
240 13000 

6 9.5 
12 40 
24 165 
48 630 

120 4400 
240 13000 

4500 
FUJITSU COMPONENTS 

Pick-Up Voltage 
@20·C 

Fujitsu Part Numbers 
(Plug-In)* PriCI 

4.5 FRl263D006/01 CK $5.18 
9 FRl2630012/01 CK 5.18 

18 FRl2630024/01 CK 5.18 
36 FRL2630048/01 CK 5.18 
82.5 FRl263011 0/01 CK 6.44 

4.5 FRl2630006/02CK $5.39 
9 FRL2630012/02CK 5.39 

18 FRl263D024/02CK 5.39 
36 FRL2630048/02CK 5.39 
82.5 FRL2630110/02CK 6.58 

4.5 FRl2630006/03CS $5.39 
9 FRL263D012/03CS 5.39 

18 FRL263D024/03CS 5.39 
36 FRL2630048/03CS 5.39 
82.5 FRl2630110/03CS 6.58 

4.5 FRL263D006/04CL $5.74 
9 FRL263D012/04Cl 5.74 

18 FRL263D024/04Cl 5.74 
36 FRL2630048/04CL 5.74 
82.5 fRL2630110/04Cl 6.97 

4.5 FRL2630006/04CS $5.39 
9 FRL263DOI2/04CS 5.39 

18 FRL263D024/04CS 5.39 
36 FRL263D048/04CS 5.39 
82.5 FRl2630110/04CS 6.58 

4.5 FRl263D006/04CT $6.23 
9 FRL2630012/04CT 6.23 

18 FRL263D024/04CT 6.23 
36 FRL2630048/04CT 6.23 
82.5 FRL2630110/04CT 7.42 

4.5 FRl2630006/04CV $5.74 
9 FRL2630012/04CV 5.74 

18 FRL2630024/04CV 5.74 
36 FRL2630048/04CV 5.74 
82.5 FRL2630110/04CV 6.97 

Pick-Up Voltage Fujllsu Part Numbe" 
@20·C (Plug-In)* P,lcl 

4.8 FRL263A006/01CK $5.18 
9.6 FRl263A012/01CK 5.18 

19.2 • FRL263A024/01 CK 5.18 
38.4 FRL263A048/01CK 5.18 
96.0 FRL263A120/01CK 5.53 

192.0 FRL263A240/01 CK 7.39 

4.8 FRL263A006/02CK $5.39 
9.6 FRL263AOl2/02CK 5.39 

19.2 FRL263A024/02CK 5.39 
38.4 FRL263A048/02CK 5.39 ' 
96.0 FRL263A120/02CK 5.74 

192.0 FRL263A240/02CK 7.60 

4.8 FRL263A006/03CS $5.39 
. 9.5 FRL263A012/03CS 5.39 
19.2 FRL263A024/03CS 5.39 
38.4' FRL263A048/03CS 5.39 
96.0 FRL263A120/03CS 5.74 

192.0 FRL263A240/03CS 7.60 

4.8 FRL263A006/04CL $5.74 
9.6 FRL263A012/04CL 5.74 

19.2 FRL263A024/04CL 5.74 
38.4 FRL263A048/04CL 5.74 
96.0 FRL263A120/04CL 6.13 

192.0· FRL263A240/04CL 7.98 

4.8, FRL263A006/04CS $5.39 
9.6 FRl263A012/04CS 5.39 

19.2 FRl263A024/04CS 5.39 
38.4 FRL263A048/04CS 5.39 
96.0 FRL263A120/04CS 5.74 

192.0 FRL263A240/04CS 7.60 

4.8 FRL263A006/04CT $6.23 
9.6 FRL263A012/04CT 6.23 

19.2 FRL263A024/04CT 6.23 
38.4 FRL263A048{04CT 6.23 
96.0 FRL263A120/04CT 6.58 

192.0 FRL263A240/04CT 8.44 

4.8 FRL263A006/04CV $5.74 
9.6 FRL263A012/04CV 5.74 

19.2 FRL263A024/04CV 5.74 
38.4 FRL263A048/04CV 5.74 
96.0 FRL263A120/04CV 6.13 

192.0 FRL263A240/04CV . 7.98 

FUJITSU cOMPONENT OF AMERICA. INC. 3330 S90tt Blvd., Santa Clara, CA 95054-3197' (408)562-1000' FAX (408) 727-0355 
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4500 RELAYS 4560 

SEALED RELAY Selection Guide 

3SBS 
Transistor 

Size 
Relay 

3SBC 
1/5 Size 
Two Pole 
150 Grid 
Hybrid 

3SBH 
1/5 Size 
Four Pole 
150 Grid 

Hybrid 

3SBM 
1/2 Size 
150 Grid 
Latching 
Hybrid 

3SAV 
Half-Size 
Sensitive 

R.F. 

3SAH 
Four Pole 

Grid 

3SCM 
DeciGrid'" 

Mag-
Latch 

1/10 Size 

8-1488 

2PDT 

2PDT 
1PDT 
lA.18 

4PDT 

4PDT 

2PDT 

4PDT 

2PDT 

1A 
DC Res 

.2A 
DClnd 

Low Level 

2A 
DC Res 

.5A 
DC Ind 
.5-AC 

Low Level 

2A 
DC Res 

.5A 
DC Ind 
.5A-AC 

Low Level 

2A 
DC Res 

.5A 
DClnd 
.5A-DC 

Low Level 

2A 
DC Res 

.5A 
DC Ind 

.75 A-AC 
Low Level 

2A 
DC Res 

.5A 
DC Ind 
lA-AC 

Low Level 

.5ADC 
.1ADC 

Ind 
Low Level 

105 

105 

105 

105 

106 

105 

106 

2 x 105 

at 2A dc 
at lA AC 

2 x 106 

105 

106 

Size 
.37 x .37 x .275 

Weight 
0.09 

Size 
.61 x .31 x .32 

Weight 
0.13 

Size 
.61 x .61 x .32 

Weight 
0.24 

Size 
.61 x .61 x .32 

Weight 
0.28 

Size 
.80 X.40 x .40 

Weight 
0.30 

Size 
1.01 x .61 x .81 

weiBht 
1. 

Size 
.575 x .350 x 

.170 
we~ht 
.05 

120mW 

135mW 

250mW 

100mW 
Single Coil 

or 
180mW 

Dual Coil 

100mW 
to 

260mW 

400mW 

2.0mJ 
at5ms 

For manufacturers' sales offices, see yellow pages 

39016/9 100G 3505G_ +16255CC 
39016/15 @ 11 
39016120 ms 3000 Hz Special 

+20OC 

39016113 100G 3505G_ +1~~~ 
39016/37 
39016/38 @ 11 ms 3000Hz Special 

+200C 

30G -65C 
39016/14 100G 55- + 125C 

@ 11 ms 3000 Hz ~Pi86~ 

-65C 39016/31 150G 30G +125C 39016/35 @ 11 ms 55- Special 39016/36 3000 Hz +200C 

39016/6 30G -65C 
39016122 100G 55- +125C 
39016/33 @ 11ms 3000Hz Special 
39016/44 +200C 

-65C 30G 
39016/39 50G 55- +125C 

@ l1ms 3000 Hz Special 
+200C 

100G 30G -65C 39016/47 
@ 6ms 55- +125C 3000Hz 

·Single-phase load, case not grounded 

EEM 1989 



4500 

3SCP 
DeciGrid® 

Mono
stable 

1/10 Size 

3SAM 
Mag-

Latch 
Grid-

Space 

3SAF 
Grid 

Spaced 
Micro 
Crystal 

Can 

3SBK 
Power 
Relay 

3SAC 
Crystal 

Can 
"S" 

Header 

3SAE 
Crystal 

Can 
"S" 

Header 

3SAV
RF 
with 

Co-ax 
Cables 

*Single-phase load, case not grounded 

EEM 1989 

2PDT 

2PDT 

2PDT 
lPDT 

2PDT 

2PDT 
lPDT 

2PDT 

2PDT 
lPDT 

.5ADC 
.1ADC 

Ind 
Low Level 

2A 
DC Res 

.5A 
DC Ind 
lA-AC 

Low Level 

2A 
DC Res 

lA 
DC Ind 
lA-AC 

Low Level 

5ADC 
2AAC 

2A DC Ind 
Low Level 

2A 
DC Res 

lA 
DC Ind 
lA-AC 

Low Level 

2A 
DC Res 

lA 
DC Ind 
lA-AC 

Low Level 

25 Watts 
10 Watts 

RELAYS 

lOS 

1()6 

105 at 
2ADC 

at lA AC 

106 

105 at 
2A DC 

106 

105 

106 

105 at 
2ADC 

at2A AC 

106 

105 at 
2A DC 

at 2A AC 

106 

105 

106 

Size 
.575 x .350 x 

.170 
Weight 
.075 

Size 
.80 x 40x .90 

Weight 
0.60 

Size 
.80 X40x .90 

Weight 
0.50 

Size 
.80x40x.90 

Weight 
0.7 max 

Size 
.797 x .359 x 

1.187 
Weight 
.090 

Size 
.797 x .359 x 

.875 
Weight 
045 

Size 
.86 x .40 x .46 

Weight 
.35 oz. max 

68 mW 

50mW 
Single Coil 

75mW 
Dual Coil 

300 mW 

300mW 

200mW 

330mW 

260mW 
100mW 

For manufacturers' sales offices, see yellow pages 

4500 

looG 30G -65C 
@ 6 55- 125C ms 3000 Hz + 

39016/48 

30G -65C 
150G +125C 39016/32 

@ llms 55- Special 3000Hz +200C 

30G 
5757/10 100G 55- -65C 

@ 11 ms 2000 Hz +125C 

5757 
300 90G 55- -65C 

@ llms 2000 Hz + l?'iC 

50G lOG -65C 5757/10 
@ llms 55- +125C 500Hz 

100G 20G -65C 5757/10 
@ llms 55- +125C 2000 Hz 

39016/33 100G %~? - 65C 
@ l1ms 3000Hz + 125C 

Continued on next page. 

8·1489 



4500 RELAYS 4500 

SEALED RELAY Selection Guide 

3SDS 
Long 
Life 

3SCC 
Long 
Life 

3SCV 
Long Life 
Half-Size 

3SCH 
Long 
Life 

3SDH 
Long 
Life 

8-1490 

lA DC 105 
Size 

2PDT .5AAC 
.37 x .37 x 

.275 
Weight 
0.13 

2PDT 
lPDT 
lA, 18 

2PDT 

4PDT 

4PDT 

Low Level 50 x 106 

2A 
DC Res 

.5A 
DC Ind 
.5-AC 

Low Level 

2A 
DC Res 

.5A 
DC Ind 
.5A-AC 

Low Level 

2A 
Res 
.5A 

DC Ind 
lA-AC 

Low Level 

2ADC 
.5AAC 

Low Level 

105 Size 
.61 x .31 x .32 

Weight 
100 x 106 0.13 

105 Size 
.80 x AD x AD 

weiBht 
.3 

100 x 106 

2 x 10 
at 2Adc at Size 

lAAC 101 x .61 x .81 

75 x 106 

weight 
1 

105 
Size 

100 x 106 .61 x .61 x .32 
Weight 
0.24 

120mW 

135mW 

340mW 

400mW 

250mW 

For manufacturers' sales offices, see yellow pages 

30G 
1000 55- - 40C 

@ l1ms 3000Hz +125C 

30G 100G -40C 55-@llms 3000Hz +125C 

-40C 
+ 125C 

50G 30G -40C 
@l1ms 55- +125C 3000Hz 

100G 55- --40C 
@ llms 3000HZ +125C 

*Single-phase load, case not grounded 

EEM 1989 



4500 

3SAT 
Sensitive 

Mil 
Quality 

3SBF 
Sensitive 

Mil 
Quality 

3SBY 
Industrial 
Half-Size 

3SAA 
Power 
Relay 
Mil 

Quality 

3SCA 
Miniature 
Industrial 

Relays 

2PDT 
lPDT 

2PDT 
1 PDT 

2PDT 

1 Pole 
to 
6 

Poles 

2PDT 
4PDT 
6NO 

2ADC 
lAAC 

Low Level 

2ADC 
lAAC 

Low Level 

2A 
DC Res 
.5A-AC 

Low Level 

Low Level 
to 

10 Amps 

lOA 
5A 

DC Res 
2A 

DC Ind 
5A-AC 

Low Level 

RELAYS 

105 

106 

105 

106 

105 

106 

Depends 
on 

Rating 

Depends 
on 

Contact 
Rating 

Size 
.80 x .400 x 

1.125 
Weight 

.95 

Size 
.80 x .40 x .90 

W~ht 

Size 
.88 x .48 x .49 

Weight 
0.30 

Size 
1.67 x 1.48 x 

2.1 
Weight 

4.5 

1.67 x 1.48 x 
2.1 

weight 
4. 

40mW 
&25mW 

75mW 
&50mW 

285mW 

600mW 

350mW 
600mW 
8l5mW 

5757 

5757 

4500 

90G 
@11ms 

-65C 
20G + 125C 
55-

3000Hz Special 
200C 

25G 
90G 55-

@ 11 ms 2500Hz 

-65C 
+125C 
Special 
200C 

-45C 
+ 71C 

30G 55- -65C 
@ llms 500 Hz +125C 

OC 
+ 71C 

Note: Long Life relays are rated at 50 !lA, 50 mV open circuit DC or Peak AC for the number of operations indicated in *Single-phase load, case not grounded 
selection guide with the contact resistance during life test not to exceed 50 ohms. Testing plan is available on request. 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1491 



Accuracy 
The variation of unit perfonnance, i.e., 
time delay, voltage trip point, etc., over 
the specified conditions of ambient 
temperature, input voltage range, and 
time between operations. 

Adjustability 
The changing of a unit set point, within 
the specified range of unit operation, by 
means of internal or external adjustment 
mechanism (i.e., changing time delay 
with potentiometer). 

Contact Rating 
The electrical power-handling capability 
of relay contacts under specified envi
ronmental conditions and for a pre
scribed number of operations. 

Delayed Interval Timing 
Function 
Input voltage is applied continuously. 
The timing cycle is started by momen
tarily actuating the control circuit. The 
functions of separate Delay-On-Operate 
and interval type timers are combined in 
one package providing a single OFF
ON-OFF output cycles 

. Also called: single shot. 

Delay-On-Operate Timing 
Function 
Application of the input voltage starts 
the time delay. At completion of the 
time delay, the relay contacts transfer. 
Also called: Delay-On-Make, On-Delay, 
Delay Relay, Delay-On-Pickup. 

Delay-On-Release Timing 
Function 
Input voltage must be supplied contin
uously to timer. Actuation of control 
circuit causes relay contacts to transfer 
immediately. Time delay starts when 
control circuit is released. The relay re
mains energized for the duration of the 
time delay-then de-energizes. 
Also called: Delay-On-Break, Off-Delay, 
Delay-On-Dropout, Delay-On
Energization. 

Frequency Sensor 
A device that monitors a predetennined 
overfrequency and/or underfrequecy con
dition, and changes output state when 
these conditions exist. 

Hysteresis 
The difference between the response of a 
unit or system to an increasing and a 
decreasing signal (example: a voltage 
sensor). 

Interval Timer Timing 
Function 
Application of input voltage causes re
lay contacts to transfer and time delay 
to begin. At completion of the time 
delay, the relay contacts return to de
energized state. 

Also called: Delay Interval, One Shot. 

Output Control 
The switching device, either solid-state 
or electromechanical, used in the unit to 
control the load connected to the output 
tenninal( s). 

Phase Sensor 
A device that monitors for proper phase 
rotation in 3-phase systems. 

Programmability 
Ability to modify function, time delay 
or input voltage of a timer. 

Recovery Timer 
(Delay-On-Operate/Interval 
Timer) 
The minimum time that input volt
age must be interrupted prior to 
time-out to insure a successive tim
ing cycle within the specified limits. 

(Delay-On-Release) 
The minimum duration of time that 
control circuit must be re-actuated to 
insure a new timing cycle when the 
control circuit is released. 

Recycle Time 
(Delay-On-Operate or 
Interval Timer) 
The minimum time that input volt
age must be interrupted after the 

timing cycle is completed to assure 
a successive timing cycle within the 
repeatability specified. 

(Delay-On-Release) 
The minimum duration of time that 
control circuit must be actuated to 
insure a successive timing cycle 
within the repeatability specified 
when the control circuit is released. 

Repeat Cycle Timer Timing 
Function 
Application of power automatically 
initiates continuous off-on cycling of 
the output relay. 
Also called: flasher, intervalometer 

Reset Time 
The time required for the contacts to 
return to nonnal position when power 
is removed. 

Reverse Polarity Protection 
Blocking circuitry arrangement within 
the timer to prevent damage or output 
actuation if reverse polarity input volt
age is applied. 

Tolerance 
The difference between specified and 
actual timing or sense point (factory 
setup tolerance). 

Transient Protection 
Prevents damage to unit if positive or 
negative transients are applied to the 
unit. Insures proper operation of the 
unit during and after transient occur
rence. Max. transients are usually 
specified as to amplitude and duration, 
i.e., IOOOV for I second. 

Trip Point 
The predetennined point at which a 
sensing device is set to change the out
put state. 

Voltage Sensor 
A device that monitors for a predeter
mined overvoltage and/or undervoltage 
condition, and changes output state 
when these conditions exist. 



4500 RELAYS 4500 

ti~~ GlobTek, Inc. 
RELAYS 

General Purpose, PC Board and Power Relays 
Type RT RR RR ... D RR RY 

, 
I 

Dimensions (I x w x h) mm 28,5 x 12,5,25 28,7 x 12,5 x 24 28,7 x 12,5 x 24 25,4 x 12,5 x 24 50 x 31 x 28,2 

Coil Ratings 

Nominal Voltage up to VDC 110 100 100 100 220 
VAC - - - - 220 

Average operating power mW 250 200 up to 370 200 200 680 
315 315 

Thermal rating of 
coil (at 20°C) W 1,3 1,6 1,6 1,6 2,7 

Response 1 release 
time approx. ms ca. 813 ca. 812 ca. 812 ca. 612 ca. 15/3 

Contact Ratings 

Contact arrangement max. 2 changeover 1 make cont.') 1 make cont. v 1 make cont. 2 make cont. 
cont. 1 changeover 1 changeover 1 break cont. 2 break cont. 

2 changeover 

Switching current max. A 8 13/8 16/10') 13 16/10 

Switching voltage max. VAC 380 380 380 380 380 

Contact rating max. VA 2000 2860/1760 3520/2200') 2860 3520/2200 

Special features 

Insulation group 
acc. to VDE 0110 C 250 C 250 C 250 C 250 C 250 

Test voltage 
Coil 1 magnetic circuit V -eff - 500 500 500 750 

Test voltage 2500 2500 Contact 1 magnetic circuit V -eff - 4000') 4000') 2500 -

Test voltage 
Contact 1 coil V-eff 4000 - - - 4000 

Mechanical switch. 
service life operations 3.107 3.107 3.107 3.107 3.107 

Certificate of approval UL, SEV, CSA VDE, CSA, UL VDE, CSA, UL VDE, CSA, UL VDE, SEV, UL 
SEV, PTB SEV, PTB SEV, PTB FEMKO 

Comments Wash-tight version, Socket Double pin contacts. Spacing of 
high temperature RSF RR 01 '!Version for ambo contacts: 3mm. 
and remanence temp. up to 125°C. 8 mm creepage 
type available. SOCKET RSF and clearance 

RR 01 distances. 
Tails for PCB or 
tab terminations 
for fitting on 
standard rail. 

Socket Versions up to 1 changeover conI. with twin contacts available Wash-
tight version as well as remanence type are available. ')Only for types 

Subject to modifications RSF RR 01 with 8 mm creepage and clearance distances. 

ASK FOR OUR COMPLETE CATALOG 

GLOBTEK INC .• 7700 MARINE ROAD, NORTH BERGEN, N.J. 07047 • USA 
TEL: (2011 861-0246 • FAX: (201) 861-0740 • TELEX: 755-579 GLOBTEK 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1493 



4500 

GORDOS 

Nominal Coil Voltage DC S 12 
Must Operate Voltage DC 4.0 9.0 
Must Release Voltage DC 0.5 1.2 
Maximum Voltage DC 10 20 

~ l-J~LEADED STYLE (SEE NOTE: 3) 

"~ r~l~ ... ~,+, 
IDENT INDICATES /' ~ .720---J 

PIN No. 1 ~rr= .800 MAX.~ 

@d~JE .J 
J .225 L .090J L-' l .015T:J005 I 

MAX. REF. 
.045 .700 

+ .02~ AXIAL-LEADED STYLE (SEE NOTE: 3) 
t 

.150 +... SMS .225 MAX. 
.075 + 

t f I ~.720~ I 
./ • .9401 MAX. ~ 

INDE~111~gICtTES(DIMENSIONAL TOL. ±.010" TYP.) 

.026~ GULL-LEADED STYLE (SEE NOTE: 3) 

.1iO T l SMG b .225 tAX. 

~.720 ~-.--1-
/ .900MAX.~· 

INDENT INDICATES 
PIN NO.1 

1: __________ ·-ftl .J5 
J~ l..Jl~X. 

..Il.060,TYP. .015 ±.005 

Notes: All specifications are based on a 25°C 
ambient temperature. 
1. Measured with nominal coil voltage applied. 
2. Highervoltagesand/or current may be switched 

with life expectancy reduced. 
3. Lead styles are available in all contact con

figurations and voltages listed. 
4. The prefixes used in the model number desig-

nate the following lead styles. 
"SMJ" - J-Lesded 
"SMG" - Gull-Leaded 
"SMS" - Axial-Leaded 

Consult factory for magnetic shield requirements. 
Products and specifications subject to change 
without notice. 

RELAYS 4500 

SURFACE MOUNT REED RI;LAYS ' 

• All Gordos Relays are molded in semiconductor-grade 
molding compounds that meet Underwriters Laboratories 
94V-0 flammability rating 

• Withstand continuous exposure for 3 minutes at 215°C 

• RF Characteristics 
• Insertion Loss: 0.3 dB max. from 1 to 500 MHz 
• Isolation: 30 dB min. from 1 to 600 MHz 
• Characteristic Impedance: 50, 75, or 93 ohms available 

Contact Arrangement Standard 
Model Type 

Max. Switching Watts 
DCI21 Votts 
Max. Current SWitch 
DC Amps Carry 
Max. Initial Contact Resistance 
(ohms) III 
Min. Breakdown Across Contacts 
Voltage DC Contact to Shield 

Contact to Coil 
Coil to Shield 

Characteristic Impedance (typical) 
Ohms 
Capacitance Across Contacts 
(typical) pF Contact to Coil 
Capacifance Across Contacts 
!tYPiCal) pF 
guarded meas.) Contact to Coil 

Insulation Resistance Itypical) 
Ohms @ 25°C 50% R.H. 
operate Time (typical) mSec 
(including bounce) 
Realese Time (typical) mSec 
(diode suppressed) 

Operating temp range - 2O'C to 85'C 
Storage temp range - 2O'C to l00'C . 

lA 

10 
200 
0.5 
1.S 

.lS0 
300 

-
1000 

-
-
1.0 
2.0 

--
1014 

0.3 

0.2 

REED RELAY SELECTION CHART 
Coil 

Nom. Resistance (See Noles: 3 &4) 
Coil (ohms) Part 
Volt. ±10% Number 

SMJ1Aos 
S SOO SMG1AOS 

SMS1A05 
SMJ1A12 

12 1000 SMG1A12 
SMS1A12 
SMJ1AOS-S 

S 380 SMG1A.OS-S 
SMS1AOS-S 
SMJ1A12-S 

12 800 SMG1A12-S 
SMS1A12~S 

. SMJ1AOS-S 
S 150 SMG1A05-S 

SMS1AOS-5 
SMJ1AOS-7 

5 lS0 SMG1A05-7 
SMS1AOS-7 
SMJ1A05-.9 

S 150 SMG1A05-9 
SMS1AOS-9 
SMJ1COS 

5 lS0 SMG1COS 
SMS1COS 
SMJ1C12 

12 800 SMG1C12 
SMS1C12 

Coaxially Shielded Versions 
lor RF Switching 

Standard lA05-S 
lC lA12-S lA05-5 lA05-7 1 A05-9 

3. 10 10 10 10 
30 200 200 200 200 
0.2 0.5 O.S 0.5 O.S 
O.S .1.5, 1.S 1.5 1.S 

.lS0 .lS0 .lS0 .lS0 .150 
200 300 300 300 300 

- 1000 1000 1000 1000 
1000 1000 1000 1000 1000 

- 1000 1000 1000 1000 

- SO SO 7S 93 
1.S 0.6 0.6 0.6 O.S 
2.0 1.S 1.S 1.4 1.1 

- 0.1 0.1 0.1 0.1 

- 0.3 0.2 0.2 0.1 

1012 1014 1014 1014 1014 

1.0 0.3 0.3 0.3 0.3 

1.S 0.2 0.2 0.2 0.2 

Contact Arrangement 
Schematics 
(Top View) 

STANDARD 1 FORM-A 

'~. o 0 

1 . 4 

COAXIALLY SHIELDED 
1 FORM-A 

'~-~ . 2e-+--i 5 L... ____ 

1 4 

(PIN NUMBERS ARE FOR 
REFERENCE ONLY) 

STANDARD 1 FORM-C 

'~. 2 0 

1 .4 

Consult factory for application assistance. 

1000 N. SECOND ST., ROGERS, AR 72756 USA / TEL: 800-643-3500, 501-636-5000 / TWX: 910-720-7998 / FAX: 501-636-2305 

8·1494 For manufacturers' sales offices, see yellow pages EEM1989 



4500 RELAYS 4500 

GORDOS 
MOLDED LOW THERMAL 
EMF REED RELAYS 

9'7" 5'3'1 

I- 3 1 r =r n r-

1. 00 n 1.0~ I -i 

1 .~ T JJf! 
- I '4 ,2 j U I TY~ I 10 86 4 2 

,:\~(~ .. )9. t'~ ~ -.I .400 '-- .550 

TERMINAL PIN NUMBERS (TYPICAL PIN DIMENSIONS) 
ARE FOR REFERENCE ONLY .015" X .020" WIDE 
(TYPICAL PIN DIMENSIONS) (DIMENSIONAL TOL ..... 010 TYP) 

.015" X .020" WIDE . -. .166P·il... J 
.400 

REED RELAY SELECTION CHART 

• These Gordos Relays are molded in semiconductor-grade 
molding compounds that meet Underwriters Laboratories 
94V-0 flammability rating 

• Insulation resistance >1014 ohms 
• Thermal EMF rating <1 p.Vavaiiable 

Nominal Coil Voltage 
Must Operate Voltage DC 
Must Release Voltage DC 
Maximum Voltage DC 

Contact Arrangement 
Model Type 

Max. Switching DCI21 WaUs 
Volts 

Max. Current DC Amps Switch 
Carry 

Max. Initial Contact Resistance 
(ohms)llI 
Insulation Resistance (typical) Ohms 
@ 25°C 50% R.H. 
Operate Time (typical) mSec including 
Bounce 
Release Time (typical) mSec Diode 
Suppressed 

Operating temp range - 20'C to 85'C 
Storage temp range - 20'C to 100'C 

5 
4.0 
0.5 
10 

"AU 
Standard 

10 
200 
0.5 
1.5 

.100 

1014 

1.0 

0.5 

12 
9.6 
1.2 
20 

liE" uH" 
High Volt. MlrcuryWIt 

10 50 
1000 500 
0.5 1.0 
2.0 2.0 

.100 .050 

1014 1014 

1.0 2.0 

0.5 1.5 

Example Part Number - LT lA A 05 1 - 5""1 Minimum Breakdown Capacitance"" 

I I I Thermal 
'rTTT( 

Contact I Nominal Ollse' 

Voltage DC (typical pF) 
Coli 

Resistance Across Con· 
Family Arange· Contact Coli Schematic Voltage- (ohms) Con· tact to 
Serle' ment Type Voltage Style (/LV Max.) ±10% tacts Shield 

5 5 500 
LT 1A A 

12 
1 

5 2000 
250 1500 

5 5 500 
lA E 

12 
1 

5 2000 
1500 1500 

5 10 500 
1A H 

12 
1 

10 2000 
1000 1500 

1 
400 

5 5 
2A A 

12 
1 

1 
250 500 

5 
2000 

5 

10 
200 

5 
2A E 

12 
1 

5 
1500 1500 

10 
1000 

5 
200 

5 10 
2A H 

12 
1 

5 
1000 1000 

1000 
10 
1 

400 
5 5 

3A A 
12 

1 
1 

250 500 

2000 
5 
1 

400 
5 5 

3A A 
12 

2 
1 

250 500 

2000 
5 

-Thermal offSet voltage measured between pms 5 and 7 With pms 6 and 8 shorted 
Notes: All speCifications are based on a 250C ambient temperature. 
1. Measured with nominal coil voltage applied. 
2. Higher voltages andlor current may be switched with life expectancy 

reduced. 

Con· Shield Across Con· Can· Shield 
tact to to Con· tact to tact to to Schematic 

Coil Call tacts Shield Coli Call (top vl.w) 

'1 { 1500 NA 0.2 2.0 1.0 - + II . 
UP EI 1500 NA O.B 2.0 1.0 - ! L-l_ 

4 2 
ORIENTATION 

1500 NA 0.2 3.0 2.0 - FOR MERCURY ~ 
WETTED ONLY NOTE: 3) 

1500 1000 0.2 1.5 0.4 12 

,9 {7 i5 0 

(: + L- j -- -, 
1500 1000 O.B 2.0 0.5 15 

UP LI--IJ 
0 86 0 

1500 1000 0.1 2.5 0.6 15 

1500 1000 0.2 2 0.4 25 
Fl-9-I~-I; 0 
I I 

LI~~I~-I~ 0 f 
1000 1000 0.2 1.5 0.4 25 r-rr-i-{ 

;-f;f~-I: 2 

"" Capacitance values obtained WIth all other leads tIed to guard. 

3. Mercury relays are position-sensitive and must be mounted within 300 

from vertical, as indicated by the "up" arrow_ 
Products and specifications subject to change without notice. 

Consult factory for application assistance. 

1000 N. SECOND ST., ROGERS, AR 72756 USA I TEL: 800-643-3500, 501-636-5000 I TWX: 910-720-7998 I FAX:501"s36-2305 

EEM1989 For manufacturers' sales offices, see yellow pages e·1495 



4500 RELAYS 4500 

GORDOS 
47 SERIES MINI-SIP DRY REED RELAY 
74 SERIES SIP DRY & MERCURY WETTED REED RELAY , 

MAX. 

~ 1.200 r 
,-----~ 47 -~ ll--'~~ gJ 

1 3 5 7 r-

• These Gordos Relays are molded in semiconductor-grade 
molding compounds that meet Underwriters Laboratories 
94V-0 flammability rating 

• RF Characteristics 
• Insertion Loss: 0.3 dB max. from 1 to 500 MHz 
• Isolation: 30 dB min. from 1 to 600 MHz 

l -.1.200 ~.200 L ±.01O .125 
.600 

• Characteristic Impedance: 50, 75, or 93 ohms available 
• Compatible with automatic insertion 
• Logic Compatible 

l ±.002 

(3) Coaxially Shielded 1 Form-A 
1 Form-A 1 Form-B 1 Form·C Versions for RF 'Switching 

1 2 3 5 6 7 .018 STANDOFF 

t.=- .400 ~ .100 DIMENSIONAL 
I. j~.200 .~;. ' .010"x.020"TYP. 

.600 TOL. ±.010" TYP. 

1 3 5 7 

1.200 to- , 
~ .600~----->I 

Series Series Seri.es 
47/74 47/74 74 

Nominal Coil Voltage DC 5 12 24 
MUst Operate Voltage DC 3.8 9.0 18.0 
Must Release Voltage DC 0.5 1.2 2.4 
Maximum Voltage DC (3) 10 20 35 

REED RELAY SELECTION CHART 

SERIES 47 MINI-SIP 
Coil 

Nom. Res. 
Coil Ohms Clamp Part Contact Arrangement 
Volt. ±10% Diode Number Schematics (Side View) 

5 500 No 4705 

~ Yes 4705D 
1 +3 -5 7 No 4712 12 1200 Yes 4712D 1 FORM-A 
SPST N.O. 

4705-5 

lrnll 150 No 4705-7 
5 4705-9 

1 2 +3-5 6 7 
380 No 4705-S 1 FORM-A 

12 800 No 4712-S 
SPST N.O. 

COAXIALLY SHIELDED 

SERIES 74 STANDARD SIP 

380 No 741 A-I 
5 Yes 741A-2 

~ 
500 No 741A-9 

Yes 741A-l0 

12 1000 No 741A-3 1 +3 -5 7 

YeS 741A-4 
1 FORM-A 

24 1750 No 741A-7 SPST N.O. 

Yes 741A-8 

Std. (4) 
Dry Mercury 

Contact Arrangement 
Model Type 

Max. Switching Walls 
DCI21 Volts 
Max.Current DC Switch 
Amps Carry 
Max. Initial Contact 47 
ReSistance (ohms)111 74 
Min. Breakdown Across Contacts 
Voltage DC Contact to Shield 

Contact to Coil 
Shield to Coil 

Characteristic Impedance (typical) 
Ohms 
CapaCitance Across Contacts 
(typical) pF Contact to Coil 
Capacitance (typi· Across Contacts 
cal pF Guarded 
Measurement Contact to Coil 
Insulation Resistance (typical) 
Ohms at 25°C 50% R.H. 

Operate Time (typical mSec) 
Including Bounce 
Release Time (typical mSec) 
Diode Suppressed 

Operating temp range - 20 C to 85 C 
Storage temp range - 20'C to 100'C 

47 
74 

471 
741A 
10 
20Q 
0.5 
1.5 
.100 
.200 
300 
-

1000 
-
-
1.0 
2.0 

-
-

1014 
1010 

0.5 
0.3 

SERIES 74 STANDARD SIP (cont) 
Coil 

Nom. Res. 

Welled 
741AH 

50 
500 
1.0 
2.0 

.050 

.050 
1500 

1000 
-

-
1.1 
2.0 

-
-

1012 
1012 

2.0 
1.5 

Coil Ohms Clamp Part Contact Arrangement 
Volt. +10% Diode Number Schematics (Side View) 

5 200 No 741AH·l 
Yes 741AH-2 

+-up 

~ 12 575 No 741AH-3 
Yes 741AH-4 1 +3 -5 7 

Hg WETTED 
24 1750 No 741AH-7 1 FORM-A 

Yes 741AH-8 SPST N.O. 
UP (SEE NOTE: 4) 

No 741A5-1 
Yes 741A5-2 

380 No 741A7-1 

rfFtll 5 Yes 741A7-2 
No 741A9-1 

1 2 +3 -56 7 
Yes 741A9-2 

1 FORM-A 
SPST N.O. 500 No 741AS-9 COAXIALLY 

Yes 741AS-l0 SHIELDED 

12 1000 No 741AS-3 
Yes 741AS-4 

Nom. 
Coil 
Volt. 

5 

12 

24 

5 

12 

24 

.. 
Notes: All speCifications are based on a 25°C amble.nt temperature. 

4705S 
4712S 

741B 741C 741AS 
10 3 10 
200 30 200 
0.5 0.2 0.5 
1.5 0.5 1.5 
.200 .200 .100 
.200 .200 .200 
300 200 300 

1000 
1000 1000 1000 
- - 1000 

- - 50 
- 2.0 0.6 

3.8 2.0 1.5 

- - 0.1 

- - 0.3 
1010 109 1014 
1010 109 1010 

0.5 1.0 0.5 
0.5 1.5 includes 0.3 

bounce on 
N.C. Pole 

Coil 
Res. 

Ohms Clamp Part 
±10% Diode Number 

200 No 741 B-3 
Yes 741 B-4 

500 No 741B-9 
Yes 741Bl0 

500 No 741 B-5 
Yes 741B-6 

1750 No 741B-7 
Yes 741B-8 

200 No 741 C-l 
Yes 741C-2 

500 No 741C-3 
Yes 741C-4 

1750 No 741C-5 
Yes 741C-6 

1. Measured with nominal coil voltage applied (except Form 8). closure on Form B models. 

47055 47057 47059 
741A5 741A7 741A9 

10 10 10 
200 200 200 
0.5 0.5 0.5 
1.5 1.5 1.5 
.100 .100 .100 
.200 .200 .200 
300 300 300 

1000 1000 1000 
1000 1000 1000 
1000 1000 1000 

50 75 93 
0.6 0.6 0.5 
1.0 1.0 1.1 

0.1 0.1 0.1 

0.2 0.2 0.1 
1014 1014 1014 
1010 1010 1010 

0.5 0.5 0.5 
0.3 0.3 0.3 

Contact Arrangement 
Schematics (Side View) 

~ 
1 +3 -5 7 

1 FORM-8 
SPST N.C. 

(SEE NOTE: 3) 

Jlft)l 
1 2 +3-5 7 

1 FORM-C 
SPDT 

2. Higher voltages and/or current may be switched with life expectancy 
reduced. 

3. Excessive voltage (maximum of 6.5 VDC for 5 VDC model, 15 VDC for 
12 VDC model, and 28 VDC for 24 VDC model), may caU$e contact re-

4. Mercury relays are position-sensitive and must be mounted within 30° 
from vertical, as indicated by the "up" arrow. 

Consult factory for magnetic shield requirements. 
Products and specifications subject to change wiihout notice. 

Consult factory for application assistance. 

1000 N. SECOND ST., ROGERS, AR 72756 USA / TEL: 800-643-3500, 501-636-5000 / TWX: 910-720-7998 / FAX: 501-636-2305 

8·1496 For manufacturers' sales offices, see yellow pages EEM1989 



4500 RELAYS 4500 

GORDOS _________ 83 __ S_E_R_IE_S ___ M_O_LD_E~D __ D_IP __ D_RY __ A_N_D __ M_E_RC_U_R_Y ________ _ WETTED REED RELAYS 
(S) STATIC SHI~LD 

TERMINATION PIN #9 
WHEN REQUIRED 

• These Gordos Relays are molded in semiconductor-grade molding 
compounds that meet Underwriters Laboratories 94V-0 flammability rating 

• Compatible with automatic insertion 14 13 9 8 

1 2 6 7 r== .7S0 =1 f rr·260 l 
~ i.260 ·Q 
~~'.::~!.L--J~ 

.1001. ~20"x.01O'~ll ~ ~310 ~ 
±.OOS 

.600 .012 STANDOFF 
(DIMENSIONAL TOL. ±.010" TYP.) 

Nominal Coil Voltage DC S 12 24 
Must Dperate Voltage DC 3.8 9.0 18.0 
Musl Release Voltage DC O.S 1.2 2.4 
Maximum Voltage DC (3) 10 20 3S 

REED RELAY SELECTION CHART 
Contact Nominal Coil Coil Resistance 

Arrangement Voltage (VDC) (ohms) ±10% @ 25°C 

1A 5 380 
SPST 
N.D. SOO 

12 1000 

24 17S0 

1A S 200 
Mercury 
Wetted 12 S7S 

SPST N.D. 

24 17S0 

1B 5 200 
(See Nole 3) 

SPST SOO 
N.C. 

12 500 

24 17S0 

1C S 200 
SPDT 

12 500 

24 17S0 

1e S 200 
SPDT 

12 SOO 

24 17S0 

1C S 200 
SPDT 

12 500 

24 2200 

2A S 200 
DPST 
N.D. 12 SOD 

24 17S0 

Contact Arrangement 

Model Type 
Max. Swilching Watts 
DCI21 Volts 
Max. Currenl DC Switch 
(amps) Carry 
Max. Initial Contact Resistance 
(ohms)11I 
Min. Breakdown Across Contacts 
Voltage DC Contact to Coil 
Capacitance Across Contac.ts 
(typical pF) Contact to Coil 
Insulation Resistance (typical ohms) 
Operate Time (typ. mSec) Including 
Bounce Except Form-B 
Release Time (typ. mSec) Diode 
Suppressed 

Operating temp range - 20°C to 8S0C 
Storage temp range - 20°C to 100°C 

Suppression Part 
Diode Number 

No 831A-1 
Yes 831A-2 
No 831A-3 
Yes 831A-4 
No 831A-S 

Yes 831A-6 
No 831A-7 
Yes 831 A-8 
No 831AH-1 
Yes 831AH-2 
No 831AH-5 

Yes 831AH-6 
No 831AH-7 

Yes 831AH-8 
No 831 B-1 
Yes 831 B-2 
No 831 B-3 

Yes 831 B-4 
No 831B-S 

Yes 831 B-6 
No 831B-7 

Yes 831B-8 
No 831C-1 
Yes 831C-2 
No 831C-3 
Yes 831 C-4 
No 831C-S 
Yes 831C-6 
No 83SC-1 

Yes 83SC-2 
No 83SC-3 

Yes 83SC-4 
No 835C-S 

Yes 83SC-6 
No 836C-1 
Yes 836C-2 
No 836C-3 
Yes 836C-4 
No 836C-5 
Yes 836C-6 
No 832A-1 
Yes 832A-2 
No 832A-3 
Yes 832A-4 
No 832A-S 
Yes 832A-6 

Notes: All specifications are based on a 25°C ambient temperature. on Form 8 models. 

Form-A Form-Bl3 Form-C 
Mercury 

831 C 1 835C 1 836C 831A 
Wei (4) 

832A 831AH 831B 
10 SO 10 3 

200 SOD 200 30 
O.S 1.0 O.S 0.2 
1.S 2.0 1.5 0.5 

.200 .OSO .200 .2(,,, 
300 1000 300 200 
1000 1000 1000 1000 
1.0 1.0 - 1.S 
2.0 2.0 3.8 2.0 
1010 1012 1010 109 

O.S 2.0 0.5 1.0 
O.S 1.S 0.5 1.S Including 

Bounce on N.C. 
Pole 

Schematics (Top View) 

14 13 9 8 

tAi 
1 +2 -6 7 

14 .13 9 8 (See Note: 4) lA4 Orientation arrow for mercury 
~ welled models 

only 

1 +2 -6 7 

14 13 9 8 

lAl 
1 +2 -6 7 

14 13 9 8 

~ ~ 
1 +2 6 7 

14 13 9 8 

~ 
1 +2 -6 7 

14 13 9 8 

~ 
1 +2 -6 7 

14 13 9 8 

~~ 

IAl 
1 +2 -6 7 

1. Measured with nominal coil voltage applied (except Form B), 4. Mercury relays are position-sensitive and must be mounted within 300 from 
2. Higher voltages and/or current may be switched with life expectancy reduced. vertical, as indicated by the "up" arrow. 
3. ExceSSive voltage (maximum of 6.5 VDC for 5 VDC model, 15 VDC for 5, Consult factory ~~r el.ectrosta!ic shield and/or. magnetj~ shield requirements. 

12 VDC model, and 28 VDC for 24 VDC model), may cause contact n~closure Products and specifications subject to change wlhout notice. 

Consult factory for application assistance. 
1000 N. SECOND ST., ROGERS, AR 72756 USA I TEL: 800-643-3500, 501-636-5000 I TWX: 910-720-7998 I FAX: 501-636-2305 
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4500 

~:851 A~ 
t t 

~~~. ~,260~ r .260l=l 
--1!7~1·L-.J\ 

, '.020" X .O,'10"I'l [~ ',,' 
.100....j I.- 411 .115. 1.-.310 ~ 

1..-- .600 -----01 .012 ;':~~DOFF 

REED RELAY SELECTION CHART 

6 PIN DIP RELAYS 
846 SERIES HIGH VOLTAGE 
847 SERIES MERCURY WETIED 

Coil 
Conleet Nom. Ras. 
Arrenge- Coli (ohms) Clamp Part 

ment Volt. ±10% Diode Numbar 

1A 5 150 No 846A-1 
8m Yes 846A-2 
1.0. 12 575 No 846A-3 

Yes 846A-4 

24 1750 No 
Yes 

5 150 No 
Yes 

12 575 No 
Yes 

24 , 1750 No 
Yes 

lC 5 70 No 
SPDT Yes 

320 No 
Yes 

24 1600 No 
Yes 

RELAYS 450.0. 

DIP REED RELAYS 
846 SERIES High Voltage / 847 SERIES Mercury wetted 

,848 SERIES High Voltage & Hi'gh Isolation / 851 SERIES High Isolation 

• These Gordos Relays are molded in semiconductor-grade 
molding compounds that meet Underwriters Laboratories 
94V-o. flammability rating 

• Compatible with aut9matic insertion 
• Logic compatible 
• High voltage contacts recommended for FCC Part 68 use 

Nominal Coil Voltage DC 5 12 24 
Must Operate Voltage DC 4.0 9.6 19.2 
Must Release Voltage DC 0.5 1.2 2.4 
Maximum Voltage DC (3) 10 20 35 

Contact Arrangement Form·A Form-B Form-C 
Mercury 

(3) 
Mercury 

Wettedf41 Wetted(4) 
Model Type 846A 847A 848A 851A 8518 847C 

Maximum Switching Watts 25 50 25 10 10 50 
DC(2) Volts 1000 500 1000 200 200 500 
Mnimum Current DC Switch 1.0 1.0 1.0 0.5 0.5 1.0 
(amps) Carry 2.0 2.0 2.0 1.5 1.5 2 
Maximum Initial Conlact Resistance 
(obms)ll) .200 .050 .200 .200 .200 .050 
Min. Breakdown Across Contacts 1500 1000 1500 500 500 1000 

VOltage DC Contact to Coil 1500 1500 2500 2000 2000 1000 
Capacitance Across Contacts 1 1.1 1 1 - 1.3 
(maximum pf) Contact to Coil 2 2 2 2 3.8 6 
Insulation Resistance (typical ohms) 1010 1012 1010 1010 1010 108 

Operate Time (typicalmSec) (including 
bounce except Form-B) 0.5 2.5 0.5 0.5 0.5 2.5 

DIMENSIONAL 
TOL. ±.010" TYP. Release Time (typical mSec) (diode) 

suppressed) 0.3 2.0 0.3 0.3 0.5 2.0 

w 
CD 

~ ... 
> 

Operating temp range - 2O·C to 85·C 
Storage temp range -20·C to 100·C 

4 PIN DIP RELAYS 
848 SERIES HIGH VOLTAGE, HIGH ISOLATION 
851 SERIES HIGH ISOLATION 

Coil 
Contact Nom. Res. 

Schematics Arrange- Coil (ohms) Clamp Part 
(Top View) ment Volt. ±10% Diode Number 

14 -13 8 1A 5 150 No 848A-1 

~~ 
SPST Yes 848A-2 
N.D. 

12 575 No 848A-3 
Yes 848A-4 

14 
24 1750 No 848A-5 

~~ 1 +2 7 Yes 848A-6 

5 380 No 851A-1 
~ 14 -13 6 Yes 851A-2 

tt::1 
500 No 851A-5 +2 

Yes 851A-6 

12 1000 No 851A-3 
Yes 851A-4 

1 +2 7 24 1750 No 851A-7 

14 -13 
Yes 851A-8 

6 

I ~ ::f 
(See 5 200 No 851 B-3 z 14 Note: 3) Yes 851B-4 ... 8 

5 ~ 1B 
SPST 12 500 No 851B-5 ... 
N.C. Yes 851B-6 !! 

~ 24 1750 No 851B-7 ::c 
1+2 7 CD 

Yes 851 B-8 :iii +2 -6 

Notes: All specifications are based on a 25°C ambient temperature. 12 vec model, and 28 vec for 24 vec model), may cause contact re-
1. Measured with nominal coil voltage applied (except Form B). closure on, Form B models. 
2. Higher vO)lages andlor current may be SWitched with life expectancy 4. Mercury relays are position-sensitive and must be mounted within 30° 

reduced. ' from vertical, as indicated by the "up" arrow. 
3. excessive voltage ,(maximum of 6.5 vec for 5 vec model, 15 vec for Products and speCifications subject to change WIthout notice. 

Consult factory for application assistance. 

10.00 N. SECOND ST., ROGERS, AR 72756 USA I TEL: 80.0-643-350.0., 50.1-636-50.0.0. / TWX: 910.-720-7998 / FAX: 50.1-636-2305 

8·1498 For manufacturers' sales offices, see yellow pages EEM1989 



4500 

GORDOS 
GA 1, GA8 SERIES 

RELAYS 

PRINTED CIRCUIT BOARD 
MOUNTABLE SOLID STATE RELAYS 

4500 

• Thick Film Hybrid Construction and Vapor Phase 
Soldering for Superior Reliability 

• UL Recognized (E46203)/CSA Certified (38595) 

• Ceramic Substrate for Proper Thermal Management 
• Computerized Laser Trimming of Resistors for Optimum 

Performance 
• High Current Thyristor for 100A Surge Capability 

INPUT SPECIFICATIONS(') 
PARAMETER 
Minimum Turn-On Voltage 
Maximum Intput Voltage 
Drop Out Voltage 
Maximum Input Current (3) 
Nominal Input Resistance (4) 

OUTPUT SPECIFICATIONS(') 

ALL DEVICES 
3.0 
24 
1.0 
25 
lK 

• 4KV Optical Isolation 
• Zero Voltage Turn-On 
• Industry Standard Packaging, SIP or Flat Pack 

UNITS 
VDC 
VDC 
VDC 

mADC 
Ohms 

GA1-2B02 GA1-4B02 GA1-6B02 
(3,8') 
.150 (3,8') 

.150 

Parameter GAB-2B02 GAB-4B02 GAB-6B02 UNITS 
GA1 r -r2 (OUTPUT) " Nominal Line Voltage 120 240 240 

Minimum line Voltage 24 24 24 
Maximum Line Voltage 140 250 280 
Maximum Peak Off-State Voltage (5) 400 400 600 
Static (Off-State) dv/dt 200 200 200 

PARAMETER 
Maximum,On-State Current (6) 
Minimum On-State Current 
Maximum l-Cycle Surge (7) 
On-State Voltage Drop (8) 
Maximum Off-State Leakage (9) 

ALL DEVICES 

(120V Models) 
(240V Models) 

GENERAL SPECIFICATIONS(') 
PARAMETER 
Operating Temperature Range 
Storage Temperature Range 
Response Time 
Input to Output Isolation Voltage (10) 
Capacitance Input to Output (Max) 
Line Frequency Range 

FOOTNOTES: 
(1) Specifications apply to Ta - 30 to + 80°C unless otherwise noted. 
(2) Tolerance: inches ± .020; millimeters ± 0,50. 
(3) At maximum input voltage. 
(4) Does not include IRED impedance (drop). 
(S) One minute maximum duration. 

3.5 
.05 
100 
1.6 

3.0 
6.0 

ALL DEVICES 
-30to +80 
-40 to + 100 

.5 
4000 

8 
47 to 63 

(6) At Ta of 4Q°C, derate units by SO mAlC to 80 C. CSA rating is 3.0 A @ 40°C Ta. 
(7) At T a of 2SoC, non-repetitive. 
(8) At Ta of 2SoC and maximum on-state current. 
(9) At Ta of 2SoC and maximum line voltage. 

(10) AtTa of 2SoC, for one second, maximum leakage 1mA, VDE compliant versions, 
meeting VDE specification 0806, and IEC specification 380, are available. Consult 
factory for details. 

(11) Pin Tolerance: inches ± .001, millimeters ± .02S. 

Vrms 
Vrms 
Vrms 

Vpeak 
V/IlS 

UNITS 
Arms 
Arms 
Apeak 
Vpeak 

mArms 
mArms 

UNITS 
°C 
°C 

Cycle 
Vrms 

pF 
Hz 

GAB 

DIMENSIONS (mm) 
(38,18) INCHES 

1.50 (2) 

(30,48) 
1.20 

(11) 

L ~~ _(_IN_P_UT_}_,'3._+-t-_-< 

~ 

(35,56) r; 1.40 ~ (6:~~) 

r (9,525) 
'-______ ----'----I .375 

l--.--t------. 
(10.16) 

.40 r-

(6,35) 
.25 

PART NUMBER GUIDE 

Maximum Output Voltage (VAC) Output 
Current Rating Control 

140 250 280 (AMPS) Voltage 

GAl-2B02 GA1-4B02 GAl-6B02 3 @ 40°C Ambient or 3-24VDC 
GAS-2B02 GAB-4B02 GA8-6B02 4 @ 20°C Ambient 

Products and specifications subject to change without notice. 

Consult factory for, application assistance. 

1000 N. SECOND ST., ROGERS, AR 72756 USA I TEL: 800-643-3500, 501-636~5000 / nNX:910-i20~i99B/ FAX: 501-636-2305 

EEM1989 For manufacturers' sales offices, see yellow pages B·1499 



4500 

GORDOS 

G SERIES POWER RELAYS 
• 8ack-to-back (dual) SCR output for severe 

inductive loads 
• Superior false turn-on immunity and positive 

turn-off at high dv/dt. 

GAS SERIES POWER RELAYS 
• Economical triac output for general purpose 

applications 

G SERIES AND GA5 SERIES 
OUTLINE DIMENSIONS 

(44,450- 0,127 + 0,889) 
8-32 PAN HEAD 1.750-0.005+0.035 ~ 

LARGE \. r-- (27,94) (4,479) DIA, TYP, 
SC~~~L~ \. 1,10 . .187 

1-
0>", T-++l ....... 
~ ~ I I--'==:=:::!:----'=---"==;==--I 
0 6 
++ 
.... '" NO <00 
ci-C! or: t; 
6 ~ :!.,.. 

RELAYS 

PANEL MOUNT SOLID STATE RELAYS 

G, GAS SERIES POWER RELAYS 
• Current Ratings to gOA 
• Output Voltage Ratings to 480V AC with 24V AC 

Minimum 
• AC or DC Inputs 
• 4KV Optical Isolation 
• Zero AC or Random Turn-on Models 
• RC Snubber Network for Inductive Loads 
• UL Recognized, CSA Certified 
• VDE Approval on Many Models 

G SERIES(1) 

Maximum Una VOltage (Vrms) 140 250 280 480 

Minimum Line Voltage (Vrms) 24 24 24 36 
Max. Off-state Voltage (Vpeak)i2l 250 500 600 1200 
Max. Off-state leakage (mArms)i3l 7.5 15.0 15.0 15.0 
Static (Off-state) dvldt (VIlIS) 200 200 200 200 

G12OA10 G24OA10 G28DAl0 G48OA10 
Gl20A25 G240A25 G28OA25 G48OA25 
Gl20A45 G240A45 G28OA45 -

- - - G48OA5D 
- - G28DA75 G480A75 
- - G28DA9D s.9II 

CATAlOG NUMBER G120010' G24OD10' G28OD10' G48OD10 
G12OO25' 6240025' G280D25' G480025 

Specify suffix "R" for random G120045' G240045' G280D45' -
turn·on rnodels - - - G48OD5O 
'Specify suffix "V" tor VDE - - G280D75 G480075 
approved models. - - G280D90 G48OD9O 

G12OE10 624OE10 G28OE10 G48OE10 
Gl20E25 624OE25 G280E25 G48OE25 
Gl20E45 624OE45 G280E45 -

- - - G480ESO 
- - G28OE75 G48tIE75 
- - G280E90 G480E90 

GA5 SERlES~1 

4500 

Output Con1191 
Current Rating VOltage 

- -
- -
- -
- -

lOA 9Q.28D VAC 
25A 9Q.280 VAC 
45A 9Q.280 VAC 
50A 9Q.28D VAC 
75A 9Q.280 VAC 
90A 9Q.28D VAC 
lOA 3-32VDC 
25A 3-32VDC 
45A 3-32VDC 
50A 3-32VDC 
75A 3-32VDC 
90A 3-32VDC 
lOA 1&-36 VAC 
25A 18-36 VAt 
45A 18-36 VAC 
50A 1&-36 VAt 
75A 18-36 VAt 
90A 1&-36 VAt 

0_ 
ContnJl ~l ~~-----'-'--'--' Maximum Una VOltage (Vnns) 140 250 280 Current RatIng Voltage 

! 
6-32 PAN HEAD / 

SMALL! 
SADDLE 
CLAMP 

(2,28) 
0.09 

I 
J 

....-.. ....... 

,(4,775 ±,508) 
.188 ±.020 

(6.731) ,R. TYP. 
.265 

Products and specifications subject to change without notice. 

Minimum Line Voltage (Vrms) 24 24 24 
Max. Off..state Voltage (Vpeak)i2l ±250 ±400 ±600 
Max. Off-state leakage (mA",.)(3) 4.5 9.0 15.0 
Static (Off-state) dvldt (VIliS) 200 200 200 

CATALOG NUMBER GA5-2Al0 GA5-4Al0 GA5-6Al0 
Specify suffix "R" for random GA5-2A25 GA5-4A25 GA5-6A25 
tum"n models GA5-2010' GA5-4010' GA5-6D10' 
'Specify suffix "V" for VDE GA5-2D25' GA5-4D25' GA5-&!I25' 
approved models. GA5-2El0 GA5-4E10 ~El0 

GA5-2E25 GA5-4E25 ~E25 

FOOTNOTES: 
(1) Specifications apply to TA - 30 to + 80· unless otherwise noted. 
(2) One minute maximum duration. 
(3) At TA of 25·C and maximum line voltage. 

Consult factory for application assistance. 

- -
- -
- -
- -

lOA 9Q.28D VAC 
25A 9Q.28D VAC 
lOA 3-32VDC 
25A 3-32VDC 
lOA 18-36 VAt 
25A 1&-36 VAC 

1'000 N. SECOND ST., ROGERS, AR 72756 USA I TEL: 800-643-3500, 501-636-5000 I TWX: 910-720-7998 I FAX: 501-636-2305 

8,150'0' For manufacturers' sales offices, see yellow pages EEM1989 



4500 RELAYS 4500 

C:;<:)~5; _________ S_I_N_G_L_E_P_O_IN_T_I/_O_M_O __ DU_L_E_S ______________ __ 

INPUT MODULES 
• Thick Film Hybrid Construction, Vapor-Phase Soldering 

for Superior Reliability 
• 4KV Optical Isolation 
• UL Recognized/CSA Certified 

• Ceramic Substrate for Proper Thermal Management 
• Computerized Laser Trimming of Resistors for Optimum 

Performance 

• Industry Standard Packaging 
• Plug into Standard I/O Module Mounting Boards 
• VDE Compliant Versions Available 

INPUT SPECIFICATIONS(1) 
IAC5 

IAC15 
PARAMETER IAC24 
Nominal Input Voltage (3) (14) 120 VrmsIVDC 
Maximum Input Voltage 140 VrmsIVDC 
Minimum Input Voltage 90VrmsIVDC 
Maximum Input Current (11) 10mA 
Input Resistance 
Drop Out Current (4) 2.5mA 
Allowable Input For No Output (4) 3.0mA 
Allowable Input For No Output 50VrmsIVDC 

OUTPUT SPECIFICATIONS(1) 
IAC5 

IAC5A 
PARAMETER IDC5 
Nominal Logic Supply Voltage 5.0 
Maximum Logic Supply Voltage 6.0 
Minimum Logic Supply Voltage 2.75 
Maximum Logic Supply Current (5) 16 
Maximum Logic Supply Leakage Current 10 
Maximum Output Voltage (6) 30 
Maximum Output Current 50 
Maximum Output Leakage Current 10 
Maximum Output Voltage Drop 200 

GENERAL SPECIFICATIONS(1) 
PARAMETER ACMODULES 
Operating Temperature Range -30to +80·C 
Storage Temperature Range -40to +100·C 
Maximum Turn-On Time 20 ms (7) 
Maximum Turn-Off Time 30ms (7) 
Input To Output Isolation Voltage 4000 Vrms (8) 
Capacitance Input To Output (Max) 8pF 
Line Frequency Range (Input) 47 to 63 Hz 

FOOTNOTES: 
(1) Specifications apply to T. -30 to +80·C unless otherwise noted. 
(2) Tolerance: inches ± .020; millimeters ± 0,50. 
(3) Gordos lAC modules will operate on AC or DC input voltage. 
(4) Series operation of models without the suffix" />!' is permissable. 
(5) With external LED indicator, 18 mADC without external LED. 
(6) Breakdown voltage of output transistor. 

IAC5A 
IAC15A 
IAC24A 

240 VrmsIVDC 
280 VrmsIVDC 
90VrmsIVDC 
10mA 

1.5 mA 
2.0mA 

50VrmsIVDC 

IAC15 IAC24 
IAC15A IAC24A 
IDC15 IDC24 

15 24 
18 30 
12 20 
16 16 
10 10 
30 30 
50 50 
10 10 

200 200 

DC MODULES 
-30to +80°C 
-40 to + 100·C 

1 ms (12) 
1 ms (12) 

4000 Vrms (13) 
8pF 

l~l ~: ~~~~~.~;¥or~~k o:e!~~~~~~ee~~o:;' ~~~~yY~~ :i~~ Jb~f 25·C. 
specification 0806, and IEC specification 380, are available. Specify by adding the suffix 'V' 
to the part number (example: IAC5AV), 

(9) Pin Tolerance: inches ± .001, millimeters ± .025. 
(10) Does not include IRED impedance (drop). 
(11) At maximum input voltage. 
(12) At nominal V""" V,", 30V,I"t 25mA, V" 32 VDC, T.25'C. 
(13) At T. of 25'C lor one secono. 

IDC5 
IDC15 
IDC24 

32VDC 
3.3VDC 

34mA 
1 KOhms(10) 
1.0mA 
1.5mA 
2.0VDC 

UNITS 
VDC 
VDC 
VDC 

mADC 
/LADC 
VDC 

mADC 
/LADC 
mVDC 

(14) Order "24" suffix for 24 VAC input version of IAC5, IAC15, IAC24, IAC5A, IAC15A or IAC24A. Input specifications 
for these versions are available from factory upon request. 

Froducts and specifications subject to change without notice. 

CASE 
COLORS: 

AC-YELLOW 
DC-WHITE 

(43,18) 

(MILLIMETERS) 

~ 

1 
(31,75) 
~ 

J 'rrTrTrEI-n-,,-.... (6.35) 

~25 

4-40 .. OLD DOWN SCREW 

WIRING DIAGRAMS 

MOUNTING RACK 

0-------- ®--+---( 

0--------

cr~T~~----~~--T_--~~~ 
LOGIC GND 

~~~~~--~~EO~~~'~~----~~~--J 

+ 
0--------

0-------
+ vee 
Q!~O~~~!.P.!:.Y2.i=~ ..... _t_----\V'-

~'~!----i=I-4-~+_--_<:~'_..~ 
LOGIC GtI) 

~~'----~~~~...J 

Consult factory for other configurations and application assistance. 

1000 N. SECOND ST., ROGERS, AR 72756 USA TEL: 800-643-3500, 501-636-5000 TWX: 910-720-7998 FAX: 501-636-2305 
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4500 RELAYS 4500 

C:;<=)~~ _________ S_I_N_G_L_E_P_O_IN_T_I_IO_M_O __ DU_L_E_S ______________ __ 

OUTPUT MODULES 
• Thick Film Hybrid Construction, Vapor-Phase Soldering 

for Superior Reliability 
• High Current Thyristor for 100A Surge Capability 
• 4KV Optical Isolation 

• Ceramic Substrate for Proper Thermal Management • UL Recognized/CSA Certified 
• Industry Standard Packaging • Computerized Laser Trimming of Resistors for Optimum 

Performance 
• Zero or Random (17) Turn-on AC Modules 

• Plug into Standard 1/0 Module Mounting Boards 
• Normally Closed AC Output Option (12) 

INPUT SPECIFICATIONS(l) 
OAC1S 

OAC1SA 
OACS ODes ODC1S 

PARAMETER OACSA ODC5A ODC15A 
Nominal Input Voltage 5.0 5.0 15 
Minimum Turn-On Voltage 2.5 2.75 9.0 
Maximum Input Voltage 8.0 8.0 18 
Drop Out Voltage 1.0 1.0 1.0 
Maximum Input Current (3) 20 18 16 
Nominal Input Resistance (4) 220 250 lK 

OUTPUT SPECIFICATIONS(1) 
OACS OAC5A 

OAC1S OAC1SA 
PARAMETER OAC24 OAC24A 
Nominal line Voltage 120V rms 240V rms 
Minimum Line Voltage 12V rms 24V rms 
Maximum line Voltage 140V rms 280V rms 
Maximum Off-State Voltage 400V peak (13) 600V peak (13) 
Maximum Off-State Leakage 3.0 mA rms 

(14) 
Static (Off-State) dv/dt 200V/~s 

Maximum On-State Current 3.5A rms 
(15)(16) 

Minimum On-State Current 50 mArms 
Maximum Surge Current (7) 100A peak 
Peak On-State Voltage (8) 1.6V peak 

GENERAL SPECIFICATIONS(l) 
PARAMETER 
Operating Temp Range 
Storage Temp Range 
Response Time 
Maximum Turn-On Time (9) 
Maximum Turn-Off Time (9) 
Input To Output Isolation Voltage (10) 
Capacitance Input To Output (Max) 
line Frequency Range 

FOOTNOTES: 

6.0 mA rms (14) 
200V/~s 

3.5A rms (15,16) 
50 mArms 

100A peak 
1.6V peak 

ACMODULES 
-30to +80·C 
-40 to + 100·C 

.5 Cycle 

4000V rms 
8 pF 

47 to 63 Hz 

(1) Specifications apply to T, - 30 to + 80°C unless otherwise noted. 
(2) Tolerance: inches ± .020; millimeters ± 0,50. 
(3) At nominal input voltage. 
(4) Does not include IRED impedance (Drop). 
(5) At T, of 80°C and maximum line voltage. 
(6) At T, of 40°C, derate 50 mAloC to 80°C. 
(7) At T, of 25°C, non-repetitive, 1 cycle for AC modules, 1 second for DC. 
(8) At T, of 25°C, and maximum rated current. 
(9) At maximum voltage and current, nominal logic supply voltage. 

(10) At T .. of 25°C, for one second, maximum leakage. 1 00 ~A, 

OAC24 ODC24 
OAC24A ODC24A UNITS 

24 24 VDC 
18 18 VDC 
32 32 VDC 

1.0 1.0 VDC 
14 13 mADC 
2K 2K Ohms 

ODCS ODCSA 
ODC1S ODC1SA 
ODC24 ODC24A 

3.0VDC 5.0VDC 
60VDC 200V DC 
60VDC 200V DC 

1.0 mA DC (5) 2.0 mADC(5) 

3.0ADC (6) 1.0A DC (18) 
10 mA DC 10 mA DC 
5.0ADC 5.0ADC 
1.5V DC 1.5VDC 

DC MODULES 
-30to +80·C 
- 40 to + 100·C 

25"s 
50 "'s 

4000V rms 
8pF 

(11) Pin lolerarice: inches ± .001, millimeters ± .025. 
(12) Specify suffix "C" for normally closed AC output version of OAC5 and OAC5A. 
(13) One minute maximum duration. 
(14) At TA of 25°C and maximum line voltage. 
(15) At TA of 40°C, derate by 58 mAloC to 80°C. 
(16) CSA rating is 3.0 A @ 40°C T,. 
(17) Specify suffix "RN" for random turn-on AC modules. 
(18) At T, of 45°C, derate 18 mAloC to 80°C. 

Products and specifications subject to change without notice. 

CASE 
COLORS: 

AC-SLACK 
DC-RED 

(11) (1.067) DIA 
.042 

(2~,40) 

l 
(JI,15) 
1"':"25 

J '---irira-nr-,...J (6,J~) 
---;25 

4-40 HOLO DOWN SCREW 

WIRING DIAGRAMS 

AC OUTPUT 

~~~----~~--~--~')-~ 

" -~ 

'.1. 

~~~----{=r+--1---~~~ 

" -., 
'.1. 

'Must be used on inductive loads. 

Consult factory for other configurations and application assistance. 
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4500 RELAYS 4500 

C:;<=>~5; _____________ M_I_N_I~_~_U_R_E_I/_O_M_O_D_U_L_E_S ______________ _ 

SM SERIES INPUT MODULES 
• Thick Film Hybrid Construction, Vapor-Phase Soldering 

for Superior Reliability 
• Ceramic Substrate for Proper Thermal Management 
• Computerized Laser Trimming of Resistors for Optimum 

Performance 
• Nylon Retaining Pin for Fast, Secure Installation 

INPUT SPECIFICATIONS(1) 
SM-IACS SM-IACSA 

SM-IAC1S SM-IAC1SA 
PARAMETER SM-IAC24 SM-IAC24A 
Nominal Input Voltage 120 VrmsNDC (3) 240 VrmsNDC (3) 
Maximum Input Voltage 140VrmsNDC 280VrmsNDC 

Minimum Input Voltage 90VrmsNDC 90VrmsNDC 
Maximum Input Current (11) 10 rnA 10 rnA 
Drop Out Current (4) 2.5 rnA 1.5mA 
Allowable Input For No Output (4) 3.0mA 2.0 rnA 
Allowable Input For No Output 50VrmsNDC 50VrmsNDC 

Input Resistance (10) 

OUTPUT SPECIFICATIONS(1) 

• 4KV Optical Isolation 
• 33% Thinner than Standard 1/0 Modules 
• UL RecognizedlCSA Certified 
• Plug into Standard or Subminiature 1/0 Module 

Mounting Boards. 

SM-IDCS 
SM-IDC1S 
SM-IDC24 

32VDC 
3.3VDC 

34 rnA DC 
1.0 rnA DC 
1.5mADC 
2.0VDC 
lKOhms 

SM-IACS SM-IAC1S SM-IAC24 CASE 

SM-IACSA SM-IAC1SA SM-IAC24A COLORS: 

PARAMETER SM-IDCS SM-IDC1S SM-IDC24 UNITS 
AC-YELLOW 

DC-WHITE (NOTE 2) 
Nominal Logic Supply Voltage 5.0 15 24 VDC 
Maximum Logic Supply Voltage 6.0 18 30 VDC 
Minimum Logic Supply Voltage 2.75 12 20 VDC 
Maximum Logic Supply Current (5) 16 16 16 mADC 
Maximum Logic Supply Leakage Current 10 10 10 "ADC 
Maximum Output Voltage (6) 30 30 30 VDC 
Maximum Output Current 50 50 50 mADC 
Maximum Output Leakage Current 10 10 10 "ADC 
Maximum Output Voltage Drop 200 200 200 mVDC 

ct~40l 

1.00 

WIRING DIAGRAMS 
GENERAL SPECIFICATIONS(1) 
PARAMETER 
Operating Temperature Range 
Storage Temperature Range 
Maximum Turn·On Time 
Maximum Turn-Off Time 
Input To Output Isolation Voltage (8) 
Capacitance Input To Output (Max) 
Line Frequency Range (Input) 

FOOTNOTES: 

ACMODULES 
- 30 to +SO°C 
- 40 to + 100°C 

20mSec(7) 
30mSec(7) 
4000V rms 

SpF 
47 to 63 Hz 

(1) Specifications apply to T a-3D to + aooe unless otherwise noted. 
(2) Tolerance: inches ± .020; millimeters ± 0,50. 
(3) Gordos lAC modules will operate on AC or DC input voltage. 
(4) Series operation of models without the suffix "1\' is permissible. 
(5) With external LED indicator. 18 mADC without external LED. 
(6) Breakdown voltage of output transistor. 
(7) At nominal V'Ogj" Vo"of 30V, 10"' of 25 mA, Vi" of 120 VAC and T, of 25°C. 
(8) AtT, of 25°C, lOr one second, maximum leakage 100 ~A. 
(9) Pin Tolerance: inches ± .001, millimeters ± .025. 

(10) Does not include IRED impedance (drop). 
(11) At maximum input voltage. 
(12) At nominal V,og., VO"' 30 VDC, I~, 25 mA, Vi" 32 VDC, T, 25°C. 

DC MODULES 
-30to +SO°C 

- 40 to + 100°C 
1.0 mSec (12) 
1.0 mSec (12) 

4000V rms 
8 pF 

Products and specifications subject to change without notice. 

0--------

0--------

AC INPUT 
PLUG-IN MODULE 

~T~~----~~--+_--_{~,,~ 
L.OGIC GND 

Z~~!..---

DC INPUT 
PLUG-IN MOOULE 

+ 0--------

0--------

o-~T~2._---_;:::J--*--+----(.)___.... 

lOGIC GNO 

~~~----~g----~~ 

Consult factory for other configurations and application assistanCE<. 
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4500 RELAYS 4500 

C:;<=)~5; ___________ M_IN_I_~_~U_R_E __ I/O __ M_O_D_U_L_E_S ______________ ___ 

SM SERIES OUTPUT MODULES 
• Thick Film Hybrid Construction, Vapor-Phase Soldering 

for Superior Reliability 
• Zero or Random!'5) Turn-on AC Modules 
• 4KV Optical Isolation 

• Ceramic Substrate for Proper Thermal Management • 33% Thinner than Standard I/O Modules 
• Computerized Laser Trimming of Resistors for Optimum 

Performance 
• UL Recognized/CSA Certified 

• Nylon Retaining Pin for Fast, Secure Installation 
• High Current AC Output Thyristor for 100A Surge 

Capability 

INPUT SPECIFICATIONS(1) 

SM-OAC5 SM-ODC5 
PARAMETER SM-OAC5A SM-ODC5A 
Nominal Input Voltage 5.0 5.0 
Minimum Turn-on Voltage 2.75 2.75 
Maximum Input Voltage 8.0 8.0 
Drop Out Voltage 1.0 1.0 
Maximum Input Current (3) 20 18 
Nominal Input Resistance (4) 220 250 

OUTPUT SPECIFICATIONS(') 
SM-OAC5 SM-OAC5A 

SM-OAC15 SM-OAC15A 
PARAMETER SM-OAC24 SM-OAC24A 
Nominal Line Voltage 120 Vrms 240Vrms' 
Minimum Line Voltage 12 Vrms 24 Vrms 
Maximum Line Voltage 140 Vrms 280 Vrms 
Maximum Peak Off-State Volt 400V (5) 500V(5) 
Maximum Off-State Leakage 3.0 rnA rms (6) 6.0 rnA rms (6) 
Static (Off-State) dv/dt 200 VII'S 200 VII'S 
Maximum On-State Current 3.SA rms (7) 3.SA rms (7) 
Minimum On-State Current SO rnA rms 50 rnA rms 
Maximum Surge Current (8) 100A 100A 
Peak On-State Voltage (g) 1.6V 1.6V 

• Plug into Standard or Subminiature I/O Module 
Mounting Boards. 

SM-OAC15 SM-OAC24 
SM-OAC15A SM-OAC24A 
SM-ODC15 SM-ODC24 
SM-ODC15A SM-ODC24A UNITS 

15 24 VDC 
9.0 1S VDC 

18 32 VDC 
1.0 1.0 VDC 

16 16 mADC 
1K 2K Ohms 

SM-ODC5 SM-ODC5A 
SM-ODC15 SM-ODC15A CASE 
SM-ODC24 SM-ODC24A COLORS: 

AC-BLACK 
DC-RED (NOTE 2) 

3.0VDC S.OVDC 
60VDC 200VDC 
60VDC 200VDC 

1.0mADC(12) 2.0 rnA DC (12) 

3.0A DC(13) 1.0A DC (16) 
10 rnA DC 10mADC 
5.0ADC 5.0ADC 
1.5VDC 1.SVDC 

GENERAL SPECIFICATIONS(') 
PARAMETER 
Operating Temp Range 

ACMODULES 
-30to +SO°C 

DC MODULES 
-30to +SO°C 

WIRING DIAGRAMS 

"'..., 
--.:00 

Storage Temp Range -40to + 100°C -40 to + 100°C 
AC OUTPUT 

Response Time 
Maximum Turn-On Time (14) 
Maximum Turn-Off Time (14) 
Input To Output Isolation Voltage (10) 
Capacitance Input To Output (Max) 
Line Frequency Range 

FOOTNOTES: 

.5 Cycle 

4000V rms 
SpF 

47 to 63 Hz 

(1) Specifications apply to T, -30 to +80'C unless otherwise noted. 
(2) Tolerance: inches ± .020; millimeters ± 50. 
(3) At nominal input voltage. 
(4) Does not include IRED impedance (Drop). 
(5) One minute maximum duration. 
(6) At T. of 25°C and maximum linevoltage. 
(7) At T. of 40'C, derate by 58 mA/oC to 80°C. 
(8) AtT. of 25°C, non-repetitive, 1 cycle for AC modules, 1 second for DC modules. 
(9) At T. of 25'C and maximum on-state current. 

(10) At T of 25°C, for one second. 
(11) Pin ~olerance: inches ± .001, millimeters ± .025. 
(12) At T. of 80'C and maximum line voltage. 
(13) At T. of 40'C, derate by 50mA/oC to BO°C. 
(14) At maximum voltage and current, nominal logic supply voltage. 
(15) Specify suffiX "R" for random turn-on AC modules. 
(16) At T. of 45'C, derate by 18mA/oC to 80°C. 

251'Sec 
50l'Sec 

4000V rms 
SpF 

Products and specifications subject to change without notice. 

o--~-

(}-------

y'!"-'-- ----;:::::H--t-----i:v---' 

" -~ 

'.1. 

COM~t5'~~TING MOU~TlNG RACK 

+ r--K!---l 
o-~~.L vo-~-t-~---\. 

2 TO 60 VOC 

(}-------

y~~2----~~--T---~ 

" --f 

'.1. 

Consult factory for other configurations and application assistance. 
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4500 RELAYS 4500 

C:;<=)~5; ___________ M_IN_I~_~_U_R_E_I_'O __ M_O_D_U_L_ES ________________ __ 

M SERIES 
• Thick Film Hybrid Construction, Vapor-Phase Soldering 

for Superior Reliability 
• High Current AC Output Thyristor for 100A Surge 

Capability 
• Ceramic Substrate for Proper Thermal Management • 4KV Optical Isolation 
• Computerized Laser Trimming of Resistors for Optimum 

Performance 
• 33% Thinner than Standard 1/0 Modules 
• UL Recognized/CSA Certified 
• Zero AC or Random l151 Turn-on Models 

DC 
Logic Input 

Model Voltage Voltage 

M-IAC5 5 90-140 
VACNDC 

M-IAC5A 5 90-280 
VACNDC 

M-IDC5 5 3.3-32 
VDC 

M-IAC15 15 90-140 
VACNDC 

M-IAC15A 15 90-280 
VACNDC 

M-IDC15 15 3.3-32 
VDC 

M-IAC24 24 90-140 
VACNDC 

M-IAC24A 24 90-280 
VACNDC 

M-IDC24 24 3.3-32 
VDC 

DC Output Current 
Logic Voltage Rating 

Model Voltage Rating (AMPS) 
M-OAC5 5 12-140 3.5 

VAC 
M-OAC5A 5 24-280 3.5 

VAC 
M-ODC5 5 3-60 3.0 

VDC 
M-ODC5A 5 5-200 1.0 

VDC 
M-OAC15 15 12-140 3.5 

VAC 
M-OAC15A 15 24-280 3.5 

VAC 
M-ODC15 15 3-60 3.0 

VDC 
M-ODC15A 15 5-200 1.0 

VDC 
M-OAC24 24 12-140 3.5 

VAC 
M-OAC24A 24 24-280 3.5 

VAC 
M-ODC24 24 3-60 3.0 

VDC 
M-ODC24A 24 5-200 1.0 

VDC 

SPECIFICATIONS 

CASE 
COLORS: 

INPUT MODULES 

AC-YELLOW -11.700(43,15)1-
DC-WHITE 1 1 

'"""'+"'~"'''''' 
.042(1.07)DlA.-!1-- L .235(5.96) 

.320(8,1~ AOO()O,IS) 

fl • • : Jj 't~0(7'60) 
- .700()7,77) 
- 1200(30.46) 

1.400<35,53) 
1600(40,60) 

OUTPUT MODULES 

CASE 
COLOflS: 

AC-BLACK I I-
DC-RED -\. 700(43.15)1 

'"""'~""'~'"'''' 
.042(1.07) DlA.---I1-- L .235(5,96) 

.320(8,1~ .400(10,15) 

I.: .:. '==n j J~ ~ .300<7,60) 
.700(17,77) 

- 1.200(30,46) 
1.400(35,53) 

"M Series" 1/0 modules have the same input, output and 
general specifications as their equivalents in the "SM Series" 
of 1/0 modules, i.e. M-IDCS = SM-IDCS. 

Products and specifications subject to change without notice. 

Consult factory for application assistance. 

AC INPUT 
PLUG-IN UOOULE 

0-------- 0--1---<:0)--,. 

0--------

~~T~2:.----p~-+_---(. 
LOGIC GNO 

z'-OOOM<lN'----~~~~ 

+ 
0-------- (Y}--I----< 

0--------

o-~T~!.----b-+-__1--_{.)_~ 

LOGIC GOO 

Z~~N~---e~~--~~~.J 

AC OUTPUT 

y~U2. ____ -b-+--+_~~')--' 
" -~ 

'.1. 

oc OUTPUT 
PLU(>-IN MOCULE 
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4500 RELAYS 4500 

C:;<=)~5; ____________ Q_U_A_D_-P._~_C_K_I_IO __ M_O_D_U_LE_S ____________ ___ 

• Thick Film Hybrid Construction, Vapor-Phase Soldering 
for Superior Reliability 

• Ceramic Substrate for Proper Thermal Management 
• Computerized Laser Trimming of Resistors for 

Optimum Performance 
• High Current AC Output Thyristor for 100A Surge 

Capability 
• 4KV Optical Isolation 
• UL Recognized/CSA Certified 
• 4 Circuits/Module 

GENERAL SPECIFICATIONS(1) 
PARAMETER 
Operating Temp Range 
Storage Temp Range 
Response Time, AC Output Modules 
Maximum Turn-On Time 
Maximum Turn-Off Time 
Input To Output Isolation Voltage (10) 
Capacitance Input To Output (Max) 
Line Frequency Range 

AC MOOULES 
-30 to +80°C 
-40 to + 100°C 

.5 Cycle 
20 mSec (13) 
30 mSec (13) 
4000V rrns 

8pF 
47 to 63 Hz 

OC MOOULES 
-30 to +80oC 
-40 to + 100°C 

(15) 
(15) 

4000V rms 
8pF I,TOO~ 

~'.300 

'-___ ,.=_ I~':) 
(11) 

INPUT MODULES 
OUTPUT MODULES 

INPUT SPECIFICATIONS(1) 
IAC5Q 
IAC15Q 
IAC24Q 

IAC5AQ 
IAC15AQ 
IAC24AQ 

IDC5Q 
IDC15Q 
IOC24Q 

INPUT SPECIFICATIONS(1) 
OAC50 OAC150 

00C15AO 
00C150 

OAC240 
OAC24AO 
00C240 

PARAMETER 
Nominal Input Voltage 
Maximum Input Voltage 
Minimum Input Voltage 
Maximum Input Current (3) 
Drop Out Current (12) 
Allowable Input For No Output (12) 
Allowable Input For No Output 
Input Resistance 

120 V rmsIVDC 
140 VrrnsIVDC 
90VrmsIVDC 
10mA 
2.5 mA 
3.0mA 

50 VrmsIVDC 

240 VrmsIVDC 
280 VrmsIVDC 
90VrmsIVDC 
10mA 
1.5mA 
2.0 mA 

50 VrmsIVDC 

60VDCIVAC 
10VDCIVAC 
33 mA 

1.0 mA 
1.5 mA 
2.0VDC 

2K Ohms 

PARAMETER 
Nominal Input Voltage 
Minimum Turn-On Voltage 
Maximum Input Voltage 
Drop Out Voltage 
Maximum Input Current (3) 
Nominal Input Resistance (4) 

OAC5AO 
00C50 

5.0 
4.0 
8.0 
2.5 

12 
220 

15 
9.0 

18 
1.0 

14 
lK 

24 
18 
32 
1.0 

12 
2K 

UNITS 
VDC 
VDC 
VDC 
VDC 

mADC 
Ohms· 

OUTPUT SPECIFICATIONS(1) 
OUTPUT SPECIFICATIONS(1) OAC50 OAC5AO 00C50 

IAC5Q IAC15Q IAC24Q OAC150 OAC15AO 00C150 
IAC5AQ IAC15AQ IAC24AQ PARAMETER OAC240 OAC24AO 00C240 
IDC5Q IDC15Q IDC240 UNITS 

5.0 15 24 VDC 
PARAMETER 
Nominal Logic Supply Voltage 

Nominal Line Voltage 120V rms 240V rms 
Minimum Line Voltage 12V rms 24V rms 3.0VDC 

6.0 18 30 VDC 
4.5 12 20 VDC 

16 16 16 mADC 
10 10 10 ILADC 

Maximum Line Voltage 140V rms 280V rms 60VDC 
Maximum Off-State Voltage 400V peak (5) 600V peak (5) 60VDC 
Maximum Off-State Leakage 3.0 mA rms (6) 6.0 mA rms (6) 1.0 mA DC (16) 
Static (Off-State) dvldt 200 V/ILS 200 VII'S 

Maximum logic Supply Voltage 
Minimum Logic Supply Voltage 
Maximum Logic Supply Current 
Maximum Logic Supply Leakage Current 
Output Transistor Breakdown Voltage 
Maximum Output Current 

30 30 30 VOC Maximum On-State Current (7) 3.0A rms 3.0A rms 3.0A DC 
50 50 50 mADC Minimum On-State Current 

Maximum Output leakage Current (14) 
Maximum Output Voltage Drop 

10 10 10 ILAOC Maximum Surge Current 
200 200 200 mVDC Peak On-State Voltage (9) 

INPUT MODULES 

FOOTNOTES 
(1) Specifications are per circuit and applicable to T A of 

- 30 to + BO°C unless otherwise noted. 
(2) Tolerance: inches ± .020; millimeters ± .050. 
(3) At nominal input voltage. 
(4) Does not include IRED and internal LED impedance 

(drop). 
(5) One minute maximym duration. 
(6) At TA of 25°C and maximum line voltage. 
(7) At T A of 20°C, derate by 38 mAloG to 80°C. 

AC OUTPUT MODULES 

l~~ l?fAC~ ~~rt; o:~J~~,s~z;;,eg~~~:~~e current. 
(10) AtTA of 25°C, for one second. 
(11) Pin Tolerance: inches ±.001, millimeters ±.025. 
(12) With the exception of 240 VrmsNDC models, the 

input of an input module may be used as a 
series·connected load for an output module. 

(13) For AC input modules at nominal V10ll.iC' Vout of 5V, loul 
of 25 rnA, Yin of 120 Vrms and TA of ~5°C. 

Products and specifications subject to change without notice. 

50 rnA rms 50 mA rms 10 mA DC 
100A peak (8) 100A peak (8) 5.0A DC (17) 

1.6V 1.6V 1.5V DC 

DC OUTPUT MODULES 

(14) V,09lo = V041 • 

(15) Input moaules: 5 mSec at nominal VI OW" Va"' of 5V, 
~"' of 25 mA, V,e of 32 VDC and TA 0 ~5°C. 
uutput modules: 25 ~Sec turn-on and 50 ~Sec 
turn-off at maximum voltage and current, nominal 
logic voltage. 

(16) At TA of 80°C and maximum line voltage. 
(17) 1 Second at TA of 25°C, non-repetitive. 

Consult factory for other configurations and application assistance_ 

1000 N_ SECOND ST., ROGERS, AR 72756 USA TEL: 800-643-3500, 501-636,5000 TWX: 910-720-7998 FAX: 501-636-2305 

8·1506 For manufacturers' sales offices, see yellow pages EEM 1989 



RIES 
RTS 

PR T SELE TI UI ES 

RE~TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

88/89 EDITION OF EEM 
Abbreviations/Acronyms 

........... A·1404, B'1090, C'1119 0'1156 
AC Power Supplies, Product 

Selection Guide ............................ 0.2156 
ASCII Code ..................................... 001 080 
Batteries, Product Selection Guide .... 0·1447 
Batteries & Fuel Cells, 

Characteristics ............................. 0'1450 
Cabinets, Enclosures, Racks & Chassis, 

Product Selection Guide ................ C·1003 
Capacitors, Basic Formulas ............... A·1093 
Capacitors, Miniglossary .................. A·l 066 
Capacitors, Product Selection Guide A'1002 
Coils, Chokes, Inductors, 

Product Selection Guide ................ A·1197 
Conductors, Maximum Current Capacity 

of Copper & Aluminum ... A.2272, C'1316 
Connectors, Miniglossary ................ C·1271 
Connectors, Terminals & Sockets, 

Product Selection Guide ................ C·1127 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide ............................. A·1339 

DC Power Supplies, Product 
Selection Guide ............................ 0.1537 

Delay Lines, Product Selection 
Guide ........................................... A·1503 

Dielectrics, Thermal Conductivity ..... B.1916 
Discrete Semiconductors, Product 

Selection Guide ............................. A·2154 
Displays, Readouts, & CRT s, 

Product Selection Guide ................ B'l 041 
EBCDIC Code ................................. 001086 
Encapsulation, Miniglossary .............. C·1124 
Fans, Blowers, Cooling Equipment, & 

Heat Exchangers, Product 
Selection Guide ............................. C·1631 

Fiber Optics, Miniglossary ................ B.111815 
Fiber Optics, Product 

Selection Guide ............................. B.1204 
Filters, Power, Product 

Selection Guide ............................ A·1642 
Filters, Signal, Product 

Selection Guide ............................ A.1683 
IC Master ....................................... A·1740 
Instruments, Test & Measuring, 

Product Selection Guide ................ 00121 0 
Interconnection Systems, Product 

Selection Guide ............................. C·1702 
Keyboards & Keypads, Product 

Selection Guide ............................. B·1854 
Lamps, Lights, & Indicators, Product 

Selection Guide ............................. B'1126 
Logofinder & Trademark Directories ... C·901 
Microwave Components, Product 

Selection Guide ............................. A·1776 

Military Qualified Products List.. ........ B'l 002 
Motors, Drives, & Rotating Components, 

Product Selection Guide ............... B·1221 
Opto Semiconductors, Miniglossary 

................................................... A.2169 
Oscilloscopes, Product 

Selection Guide ............................. 0·1426 
Panel Hardware, Product 

Selection Guide ............................. C·1583 
Panel Meters, Analog & Digital, Product 

Selection Guide ............................. 001376 
Potentiometers, Trimmers, Controls, & 

Rheostats, Product 
Selection Guide ............................. A·2078 

Power Supplies, Miniglossary 
...................................... A.2276, 001541 

Power Supplies, AC, Product 
Selection Guide ............................. 0·2156 

Power Supplies, DC, Product 
Selection Guide ............................. 0·1537 

Protective Components (Fuses, 
Circuit Breakers, etc.), 
Product Selection Guide ................ B'1351 

Relay Contact Forms ....................... B'1450 
Relays, Electromechanical, 

Miniglossary ... , ............................. B'1414 
Relays, Product Selection Guide ........ B·1411 
Resistor Color Codes ...................... A·1952 
Resistors, Product Selection Guide ... A·1867 
Servo Components, 

Miniglossary ................................. 8-1266 
SI Units, Basic Guide To, 

.......... A·1434, B'1472, C'1692, 001386 
Solenoids, Product Selection Guide ... B·1655 
Switches, Product Selection Guide .... B·1673 
Symbols-International Authorities 

......... A.1454, B.1064, C.ll04, 0.1166 
Thermal Components, Product 

Selection Guide ............................. B·1886 
Thermal Conductivity of Dielectrics 

at Room Temperature ................... 8-1916 
ThyristorslHigh Power Diodes, 

Miniglossary ................................. A·2211 
Timers, Miniglossary ......... B.1492, 0.1140 
Trademark & Logofinder Directories ... C·901 
Transducers & Encoders, Product 

Selection Guide ............................. B·1928 
Transformers, Product 

Selection Guide ............................. A·2215 
Voltage Drop Nomograph 

......... A.2262, C.1469, C.1960 0'1718 
Wire & Cable, Product 

Selection Guide ............................. C·1755 
Wire Gauges-Diameter, Area, 

Copper Weight.. ............ C'1343, C.1759 



A 
AID acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AFC audio frequency control 
AFT automatic filter test 
ALGOL algorithmic language 
AM a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information interchange 
ASIC application specific IC 
ATE automatic test equipment 
A TG automatic test generation 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility syste 

C 
CAD computer-aided design 
CAE computer-aided engineering 
CAM computer-aided manufacture 
CAMAC computer-automated 

measurement and control 
CAPP computer-aided process 

planning 
CAT computer-aided test 
CATV cable television or 

community antenna television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlIed display 
CERMET ceramic metal element 
CIE computer-integrated engineering 
CIM computer-integrated 

manufacturing 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide 

semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
D/ A digital to analog 
DAC digital to analog convener 
DBMS data base management 

system 
DC direct current 
DFT design for testability 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 

Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDA electronic design automation 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable 

PROM 

EIA Electronic Industries 
Association 

EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM erasable programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar,200° Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide FET 
CMIP commn management 

information protocol 
GPIB general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 
HlPOT test, measurement, and 

diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hem 

lAB Internet Activities Board 
IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 
ISDN integrated services digital 

networlc 
ISO International Standards 

Organization 

J 
JEDEC Joint Electronic Device 

Engineering Council 
JFET junction FET 
JMOS junction MOS 

K 
kHz kilohem (10 3 hem) 
KSR keyboard send /receive 

L 
LAN local area network 
LC (filters) indUCtance/capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insenion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
L VDT linear velocity displacement 

transformer 

M 
MASER microwave amplification 

by stimulated emission of 
radiation 

MA TV master antenna television 

jlF microfarad 
MHz megahem 
MIC microwave IC 
MIPS million instructions per 

second 
Mm microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide 

semiconductor FET 
MOSIGT metal oxide 

semiconductor insulated-gate 
transistor 

MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation 

module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment 

manufacturer 
OR a logical operator 
OSI open systems interconnection 

P 
PAL programmable array logic 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
PCS plastic clad silica 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction 

transistor 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RID resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 

SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon-controlIed switch 
SDA source & detector assemblies 
SGMP simple gateway monitoring 

protocol 
SIDAC bidirectional voltage

triggered switcb 
SIMM single in-line memory 

module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SNMP simpole network 

management protocol 
SO smalI outline 
SOIC smalI outline IC 
SOT smalI outline transistor 
SSI small scale integration 
SSR solid-state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of 

expansion 
TXCO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 2500 Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
VAC volts (of) alternating current 
V AN value-added network 
VAR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz 

to 300 MHz) 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 

kHz) 
VLSI very large scale integration 
VME vinual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 



~~IC MASTER~~ 
BELONGS ON YOUR 

BOOKSHELF 
If you don't have your own IC MASTER, you can obtain your own copy 
by ordering now. Write for your own copy or order by telephone as 
described below. 

Everything You Need ••• 
To Find The Ie You Need ... 

FAST! 
The all new IC MASTER is a 3 - volume 
guide to design specifications on every 
commercially available IC. Over 3,500 
pages provide indispensable IC design 
information organized to help you find the 
IC you need in minutes. The Alternate 
Source Directory section puts over 150,000 
pin-for-pin replacement device listings at 
your fingertips. 

Volume 1 - Over 80,000 standard ICs, including 12,000 + 
new devices, grouped by function within basic 
category. Includes Military Parts Directory, 
Supplier Index, Part Number Index and more. 

Volume 2 - Technical Data Pages from the leading IC 
manufacturers. 

Volume 3 - Systems Level Volume covering ASICs, CAEI 
CAD Design Tools, MPU Development 
Systems and Microcomputer Boards. 

PLUS... 2 Free Semi-Annual Updates 
Money-back Guarantee. Ifthe IC MASTER 
doesn't help you find the IC you need fast, 
return it in 10 days for a 100% refund. 

Order \t)ur Ie MASTER ••• TODAY! 

It's Easy to Order: 
You can order IC Master simply by 
charging it to your Visa or Master Card 
credit card. To place your order call 
now: (516) 277-1300 FAX (516) 227-1901 
Or mail your purchase order to: 

ICMASTER 
Hearst Business Communications, Inc. 
645 Stewart Avenue 
Garden City, NY 11530 
Att: Marie Botta 

ORDER YOUR COpy 
~~~~NOW~~~~ 



4500 RELAYS 4500 

• CMOS and TTL Compatible • Internal Transient Protection 
• UL Recognized and CSA Certified • High Surge Current and Blocking Voltage 

STYLE V 

r-1.700 MAX.-~ 

GRAYHZLL @~ f 
1.000 

ll..---,,-,,-------/r-.I ~ 
.250 TVP. ~ 
.--- I I I ___ .300 

I CO~IN ITROL~LOADIAOO 
.200 ---I 

6:~~ I .500 

SPECIFICATIONS 
Nominal load voltages and cur
rents are in chart. Current is 
rated at 25°C and derated with 
increases. Mini Puck relays are 
rated as mounted on panel 12 
x 12 x 1/8 inches. 

Control current is 1-17 mA 
(3-30 Vdc relays), 1-19 mA 
(3-32 Vdc relays), and 1-6 mA 
(ali others). 

Surge current rating at 1 full 
cycle, non repetitive, is 60A 
(2.5A, 3A, 4A, and 6A relays); 
110A (12A relay); 250A (25A 
relay): 

·Blocking voltages are 200V, 
400V, and 600V for the 24 Vac, 
120 Vac, and 240 Vac relays. 

Zero voltage offset is 6V, 8V, 
and 18V for the 24 Vac, 120 
Vac and 240 Vac relays. 

Transient protection is 4000 
V/J.lS for 6A and 15A relays, 
3000 V/J.lS for ali others. 

Average input impedance is 
2000 ohms (3-30 & 3-32 Vdc 
ranges), and 6000 ohms (6-30 
& 6-32 Vdc ranges). 

Isolation is 109 ohms; dielectric 
strength is 2500 Vac. 

Cases are solvent resistant 
thermoplastic (UL94V-O) pot
ted with high thermal conduc
tive epoxy. Heat sinks are 
aluminum (copper for the 25A 
relay), tin plated. Terminal pins 
are brass, tin pla,ed; tabs are 
brass, lead-tin plated; screws 
are steel, tin plated. 

8·1510 

STYLE N STYLE S STYLE H STYLE F 

TOP VIEW 
1 = DC- IN 
2 ~ DC+ OUT 
3 = AC OUT 
4 = AC OUT 

DIM. A (CENTERS) IS 
o 90" FOR TABS· 
075" FOR SCREWS. 

DIM A. 

BOTTOM VIEW 
1 = DC- IN 
2 = DC+ OUT 
3=ACOUT 
4 = AC OUT 

STYLE V SINGLE IN-LINE PACKAGE RELAY (FIG. A) 

This PC mounted relay requires only .680 inches Loads 

of board area and is form, fit, and function replace
ment for industry standard. It is constructed of high 
performance, surface mount components for high 
reliability. Package measures .4 inches deep, and 
line of pins is located .3 inches from label side. 

Load 
VAC 

24 
24 

120 
120 
240 
240 

ADO 

Max. 
Amps 

3 
3 
3 
3 
3 
3 

.300 ltL-_.::.......JJ 

Control 
Range 
VDC 

3-32 
6·32 
3-32 
6·32 
3·32 
6·32 

STYLES N & S MINI PUCK © SOLID STATE RELAYS (FIGS. B & C) 

These heavy duty relays are fit, and function 
replacements for old "hockey puck" style relays, 
but require only one-half the space. High thermal 
conductive epoxy and high quality heat sinks pro
vide superior heat transfer. Minimum panel space 
for heat sink effectiveness is 12 inches by 12 inches 
by .125 inches thick; mount with silicon grease. 
Body measures 1 .2 inches x 1.0 inches by .85 in
ches high. Push tabs (Style N) add .30 inches to 
height. Screws (Style S) add approximately .08 
inches. 

120 
120 
240 
240 
120 
120 
240 
240 

120 
120 
120 
120 
120 
240 
240 
240 
240 
240 

6 
6 
6 
6 

12 
12 
12 
12 

6 
6 

12 
12 
25 

6 
6 

12 
12 
25 

STYLES H & F MICRO CUBE® AND MINI CUBE RELAYS (FIGS. D & E) 

Low profile, printed circuit mounted relays allow user 
to stack PC boards closely together, while switching 
24 Vac, 120 Vac, or even 240 Vac loads of up to 
4 amperes. These relays do not require additional 
heat sinks. Style H is only .5 inches high; Style F 
is only .83 inches high. For a relay with .83 inches 
height and standard plug-in style termination (Style 
K, not shown), contact a local authorized distributor. 
For relays with this footprint for larger loads con
tact GRAYHILL. 

24 
24 

120 
120 
240 
240 

24 
24 

120 
120 
240 
240 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 

4 
4 
4 
4 
4 
4 

3-30 
6·30 
3·30 
6·30 
3·30 
6·30 
3·30 
6-30 

3-30 
6-30 
3-30 
6-30 
3-30 
3·30 
6-30 
3-30 
6-30 
3·30 

3-30 
6-30 
3-30 
6-30 
3-30 
6-30 

3-30 
6-30 
3-30 
6-30 
3-30 
6-30 

Part Number 

70S2-04-D-03-V 
70S2-05-D-03-V 
70S2-04-6-03-V 
70S2-05-6-03-V 
70S2-04-C-03-V 
70S2-0S-C-03-V 

70S2-04-6-06-N 
70S2"()5-6-06-N 
70S2-04-C-06-N 
70S2-05-C-06-N 
70S2-04-6-12-N 
70S2-05-6-12-N 
70S2-04-C-12-N 
70S2-0S-C-12-N 

70S2-04-6-06-S 
70S2-0S-6-06-S 
70S2-04-6-12-S 
70S2-0S-6-12-S 
70S2-03-6-2S-S 
70S2-04-C-06-S 
70S2-05-C-06-S 
70S2-04-C-12-S 
70S2-0S-C-12-S 
70S2-03-C-2S-S 

70S2-04-D-02-H 
70S2-05-D-02-H 
70S2-04-6-02-H 
70S2·0S-6-02-H 
70S2-04-C-02-H 
70S2-0S-C-02-H 

70S2-04-D-04-F 
70S2-05-D-04-F 
70S2-04-6-04-F 
70S2-05-6-04-F 
70S2-04-C-04-F 
70S2-0S-C-04-F 

All part numbers shown on this page are UL Recognized (file number E58632) and CSA Certified 
(file number LR38763). 

For prices and discounts, contact a local Sales Office, an authorized Distributor, or GRAYHILL. 

Available From Your Local GRAYHILL Distributor 

For manufacturers' sales offices, see yellow pages EEM 1989 



4S00 RELAYS 4S00. 

STANDARD ORDERING INFORMATION - MODULES 

DESCRIPTION - MODULES 

MODULES 
AND RACKS 

MINIATURE 
MODULES 
AND RACKS 

I/O Modules provide an optically isolated interface between logic 
systems and external AC and DC power devices. There are 4 types: 
AC Output (Black Case); DC Output (Red Case); AC Input (Yellow 
Case); and DC I nput (White Case). UL and CSA certified, all modu les 
are SPST N.O. type and logic compatible. AC types have zero 
crossing switching. They have standard pinouts, superior noise 
immunity, transient protection, and high blocking voltages of 400 
volts (120VAC) and 600 volts (240 VAC). All modules have 4000 
volts of isolation, immunity to mechanical shock and vibration, and 
operate over a wide temperature (--40° to + t 25°C). 
Standard 1/0 Modules are form, fit function replacements for com
petitive product; output modules carry up to 3.5 Amps. 
Standard modules measure 1.0"L, .6"W, and 1.25" H. 

-1.10--

-- 1.30--

Miniature 1/0 Modules require only 
.68 sq inches board area, switch up 
to 3 Amps, and require only 66% of 
the power used by standard mod
ules. They meet/pass the following 
specifications or tests: IEEE 
472-1974 and ANSI C37.90 tran
sient withstanding tests, and Elec
trical Noise ImmunityTestper NEMA 
ICS2-230. 
Mini modules measure 1.0"L, .4"W, 
and 1.0"H. 

TERMINAL NUMBER AND CONNECTION 

'#5 #4 #3 #2 #1 

OAC N/A DC- In DC+ In AC Out AC Out 
ODC N/A DC- In DC+ In DC· Out DC+ Out 
lAC Ground Output +vcc AC In AC In 
IDC Ground Output +Vcc DC· In DC+ In 
Only input modules have terminal #5. 

MOUNTING RACKS 
Rack and modules are ordered separately. Standard racks are UL 
Recognized Miniature; recognition pending for mini racks. Standard 
and mini racks are CSA certified. Miniature modules fit in standard 
modules racks, but save space when mounted in mini racks. Mini
ature rack part numbers include the letter M; styles with Q were 
designed to replace quad pack racks. Chose 1 of 5 styles: board 
edge connector (add -EC to mini rack number, use no suffix for 
standard rack); perpendicular header with short (-HS) or long (-HL) 
ejector levers; right angle header with short (-RS) or long (-HL) 
ejector levers. 

Size and Nominal Vee Nominal Part 
Description Supply External V Number 

AC OUTPUT MODULES - BLACK CASE 
Miniature 5 Vdc 120 Vac 70M-OACS 
Miniature 5Vdc 240 Vac 70M-OACSA 
Miniature 1S Vdc 120 Vac 70M-OAC1S 
Miniature 15 Vdc 240 Vac 70M-OAC1SA 
Miniature 24 Vdc 120 Vac 70M-OAC24 
Miniature 24 Vdc 240 Vac 70M-OAC24A 

Standard 5 Vdc 120 Vac 70-0ACS 
Standard 5 Vdc 240 Vac 70-0ACSA 
Standard 15Vdc 120 Vac 70-0AC1S 
Standard 15 Vdc 240 Vac 70-0AC1SA 
Standard 24 Vdc 120 Vac 70-0AC24 
Standard 24 Vdc 240 Vac 70-0AC24A 

DC OUTPUT MODULES - RED CASE 
Miniature 5 Vdc 60Vdc 70M-ODCS 
Miniature 15 Vdc 60Vdc 70M-ODC1S 
Miniature 24 Vdc 60Vdc 70M-ODC24 

Standard 5 Vdc 60Vdc 70-0DC5 
Standard 5 Vdc 200 Vdc 70-0DCSA 
Standard 15 Vdc 60Vdc 70-0DC1S 
Standard 24Vdc 60 Vdc 70-0DC24 

AC INPUT MODULES - YELLOW CASE 
Miniature 5Vdc 120 Vac 70M-IACS 
Miniature 5Vdc 240 Vac 70M-IACSA 
Miniature 15 Vdc 120 Vac 70M-IAC1S 
Miniature 15 Vdc 240 Vac 70M-IAC1SA 
Miniature 24Vdc 120 Vac 70M-IAC24 
Miniature 24Vdc 240 Vac 70M-IAC24A 

Standard 5 Vdc 120 Vac 70-IACS 
Standard 5Vdc 240 Vac 70-IACSA 
Standard 15 Vdc 120 Vac 70-IAC1S 
Standard 15 Vdc 240 Vac 70-IAC1SA 
Standard 24 Vdc 120 Vac 70-IAC24 
Standard 24 Vdc 240 Vac 70-IAC24A 

DC INPUT MODULES - WHITE CASE 
Miniature 5Vdc 3-32 Vdc 70M-IDC5 
Miniature 15 Vdc 3-32 Vdc 70M-IDC1S 
Miniature 24Vdc 3-32 Vdc 70M-IDC24 

Standard 5Vdc 3-32 Vdc 70-IDCS 
Standard, NP* 5 Vdc 3-32 Vdc 70-IDCSNP 
Standard 15 Vdc 3-32 Vdc 70-IDC15 
Standard, NP* 15 Vdc 3-32 Vdc 70-IDC1SNP 
Standard 24 Vdc 3-32 Vdc 70-IDC24 
Standard, NP* 24 Vdc 3-32 Vdc 70-IDC24NP 

*NP types have non-polarized input. 
Additional types available from stock: Random crossing, Normally 
Closed, 9-140 Vdc Input, or 180-280 Vdc Input. 

ORDERING INFORMATION - MOUNTING RACKS 

Type # Modules Size wilh Modules Part Number 

Mini 8 3.5" x 6.4" x 2.2"H 70MRCK8-** 
Mini 16 3.5" x 10.4" x 2.2"H 70MRCK16-** 
Mini 24 6.0" x 8.4" x 2.2"H 70MRCQ24-** 
Mini 32 6.2" x 10.6" x 2.2"H 70MRCQ32-** 

Standard 4 3.5" x 4.5" x 2.2"H 70RCK4 
Standard 8 3.5" x 8.4" x 2.2"H 70RCK8 
Standard 16 3.5" x 14.5" x 2.2"H 70RCK16 
Standard 16 3.5" x 14.5" x 2.2"H 70RCK16-** 
Standard 24 4.5" x 18.8" x 2.2"H 70RCK24 

** Add suffiX for connector per paragraph at left. Parts Without dash 
in the number are available in edge connector type only. 

For prices contact a Sales Office, a Distributor, or GRAYHILL. 
Available From Your Local GRAYHILL Distributor 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1511 



(415) 834-5888 
ANTENNAS FILTERS RELAYS TEST EQUIPMENT 

Antenna Specialist Curtis Aleph International Fluke 
Cablewave Hardware J.w. Miller Allied Controls Simpson Electric 
Decibel Products Mallory American Zettler Triplett 

Stancor Aromat TIMERS 
AUDIO PRODUCTS C.P. Clare Agastat 

Argos FUSES 
Crydom Amperlte 

Atlas Bussmann 
Coto InduStrial Timer 

Bogen Litteifuse 
Gordos Magnecraft 

Quam U.S.D. 
Guardian Master Electronics 

Shure ITT Midtex 
Switchcraft Line Electric Omron 
University HARDWARE Magnecraft Potter & Brumfield 

3-M Master Electronics SSAC 
BATTERIES Alta Boots Midtex 

Duracell AMP Omron TOOLS & SOLDER 

Eveready Ico Rally Potter & Brumfield AMP 
E.F. Johnson Sigma Blazer Kodak 
G.C. Electronics Struthers-Dunn Ersin 

CABINETS 
Harvey Hubbell Theta-J Kester 
Kulka Smith OK Machine & Tool 

BUD OK Tools Paladin 
Calif. Chassis Panduit 

RESISTORS & Portasol 
Vector 

NETWORKS 
Ungar 

CAPACITORS R.G. Allen Weller 
R.G. Allen Bourns Xcelite 
E.F. Johnson Clarostat 

Helper Winch 
Mallory LAMPS & LIGHTING Mallory 

Sprague Eveready Ohmite TRANSFORMERS 
Chicago Minature Dormeyer 

CIRCUIT BREAKERS 
101 

Jeffersons 
lEE SEMICONDUCTORS 

Heinemann Ledu Semi Inc. 
Microtran 

Potter Brumfield Luxo Semitronics Sola 
Waber Electric Leecraft Stancor 

Mag-Lite Thordarson 
CONNECTORS Stanley SWITCHES Triad 

AMP Arrow Hart U.T.C. 
Amphenol AMP 
Cablewave OUTLET STRIPS C&K TUBES 
E.F. Johnson Waber Cherry Electric Eimac 
Kulka G.C. G.E. 
Manhattan McGill National 
Paladin POT'S & CONTROLS Omron Raytheon 
Panduit Bourns Oslo R.C.A. 
Pomona Clarostat Otto Varian (Klystrons) 
Superior Ohmite Switchcraft TUBING 
Switchcraft Unimax Alpha 

Electrovert 
COUNTERS POWER SUPPLIES TERMINAL BLOCKS Heli-Tube 

Hecon & TAANsFORMERS AMP Panduit 
Kessler-Ellis Dormeyer Buchanan WIRE & CABLE 
Redington Microtran Curtis Alpha 
Stemco Sola Electrovert Belden 

Stancor Magnum Cablewave 
FIBER OPTICS Superior RDI Carol 

AMP Triad siemen Iboco 
Amphenol Tripp-lite UsD Madison 
Belden Cable UTC Vernitron-Beau Manhattan 
Madison Waber Weidmuller Quabbin 

GUARDIAN @!1l1l!.f!!:~ 

8·1512 For manufacturers' sales offices, see yellow pages EEM1989 



4500 RELAYS 4500 

HAMLIN INC .• 612 East Lake Street • Lake Mills, WI 53551 
Phone 414/648-2361 • FAX 414/648-5244 

As the largest domestic reed switch 
maker, Hamlin takes advantage of 
complete homogeneous process 
control of both switches and relays. 
This assures our customers of 
uniformly high quality relays. 

The extensive Hamlin Reed Relay line offers components of 
various physical forms and electrical operating characteristics, 
designed to serve a broad range of applications. 

DIMENSIONS 
700 SERIES DIP 

Dimensions in millimeters 
Inches in parenthesis 

L lJ A ' 
~ 
(.020) III j 10.16 ! !~ 

Q2Qj1i-!: (.400) I I (.//8 ) 
(.020) 15.24 

(.600) 

3300 SERIES SIP 
24,13 

I 
(.950) 

I 

O~~ ~ J 
(.020) I 

10,16 --ill 0,50 

(.400) 
(.020) 

I 

20,32 
(.800) 

I 

3600 SERIES SIP 

19,05 
(.750) 

3700 SERIES SIP 
19,05 

I (.750) I 

2~Q 
(.020) I J5,osLJI 0,50 

I (.200)~! (.020) 

I 15,24 I 
(.600) 

~E';;~) 
7,0 

(.275) 

r-
I II 0,25 
, ...., (.010) 
I 7,62 ' 

--I (.300)~ 

7,62 

l('300)r 

,r,;-[~ 
(.3j30) _ _ --...i 

O,2511~ 
(.010) (.118) 

5,08 

j l 1(·200) 

7,62 m 
(.3~~--.t 

O,251~ 
(.010) (.118) 

700 SERIES DIP 
List 

Coli CoIl Price Contact 
Fonn 

Contact Model 
Ratlna Number Diode Vdc Nom Ohms ±10011 1·24 

lA 
DRY 

SPST· NO 

lC 
DRY 

SPST·CO 

2A 
DRY 

DPST·NO 

lA 
MERCURY 
SPST·NO 

lA 
SPST· NO 

HIGH 
VOLTAGE 

721A05Oll 
lOW 721A0510 
0.5A 721AI200 
200V 721A1210 

721A2400 
721A2410 
721COSOO 

Yas 

Yes 

3W Yes 
0.25A • 
175V 721C1210Yes 

721C2400 • 
721C2410 Yas 
mAOsoo • 

lOW 722AOSI 0 Yes 
0.5A 722AI200 • 
200V 722A121I Yes 

722A2400 • 
722A2410 Y ... 

31AOSOO • 
SOW 731AOS10 Yes 
2,OA 731AI200 • 
SOOV 731 A 121 0 Yes 

731A2400 • 
1731 A241 0 Yes 
7S1AO~ • 

lOW 751 AD51' Yes 
O.5A 751A1201 • 
300V 751A 121 Yes 

751A2401 • 
175.1A2.4'10 . Yes 

3300 SERIES SIP 

lA 
SPST·NO 
MERCURY 

lA 
SPST·NO 

HIGH VOLTAGE 

5 
5 

12 
12 
24 
24 
5 
5 

12 
12 
24 

S 
5 

12 
12 
24 
24 
5 
S 

12 
12 
24 
24 
5 
5 

12 
12 
24 
24 

500 
500 

1000 
1000 
2150 
2150 
200 
200 
500 
200 

2000 

200 
200 
500 
500 

2150 
2150 

55 
55 

300 
300 

1100 
1100 
500 
500 

100 
100 
21: 
215 

S3.38 
3.85 
3.60 
4.05 
4.28 
4.73 
5.85 
6.0S 
ii.OS 
ii.30 
6.53 
6.75 
4.95 
5.18 
5.63 
6.08 
6.08 
6.58 
7.88 
8.10 
8.10 
8.33 
8.33 
8.55 
4.S0 
4,95 
4.95 
5.40 
5.40 
5.85 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1513 



4500 RECAYS 4500 

HAscn4 REED RELAYS 
COMPONENTS INC. 

SINCE 1976 

DIP SERIES 

SIP SERIES 
FEATURES 

• De-activated rhodium contacts. 
for stable contact resistance. 

• Standard TO-116 Terminal Grid fits all 
standard DIP sockets. 

• Interface directly with RTL, DTL, 
TTL, HTL logic. 

• Molded epoxy package for 
environmental immunity. 

• Automatic insertion compatible. 

• Relay testing services test report 
available. 

DIMENSIONS 

DIP STYLE 
14 13 9 8 

1 2 .75 8 7 
(185) MAX 

l l :1 
.. ~H .02 

(a 10.18 

, =:3 
.5) 

2.54 

SIP STYLE 
Mold Morte Pin ,I 

:!:.015 
(.38) 

1-'- .800 MAX.-l 
I (20.3) 1 

7.8% 

7.2 

0.25 

8.9 max. 

----. 
.aoo MAX. 

-LfJ'b .2 '.2 (~:J/.110 .015 (5:0., ) (5.01) (5.01) (2.54/2.84) 
MIN. I + ~ 
(.38) j' .oao MAX. -. 
.OSO (.78) 

MIN. .0100 1.-.../ 
(1.27) <t.' (1.S2) I (5~1 I 

DIP AND MINI SIP SERIES 
DIP CHARACTERISTICS 

Nomlnll MUll 
Contlct rlrt Voltag. Operal. 

Form Number (V) (V) 

051A05(0)* 5 3.75 

1A 051Al2(0) 12 9.0 

051A24 (0) 24 18.0 

052A05 (0) 5 3.75 

2A 052A12 (0) 12 9.0 

052A24 (0) 24 18.0 

051C05 (0) 5 3,75 

1C 051C12 (0) 12 9.0 

051C24 (0) 24 18.0 

* (D) optional clamp diode 

SIP CHARACTERISTICS 

F41A05 S 3.7S 
1A 

F41A12 12 9.0 

ENGINEERING DATA 

lA,2A 

Operate time 0.5msec max. 
Release time 0.2msec max. 
Bounce time 0.5msec max. 
Contact resistance Dip: 150mo max. (initial) 

Sip: 0.100 max. 
Contact ratings DC10VAmax. 

DC100Vmax. 
DC1.0A max. (carry only) 
DCO.5A max. (switched) 

MUll 
R.le ... 

(V) 

0.5 

1.2 

2.4 

0.5 

1.2 

2.4 

0.5 

1.2 

2.4 

O.S 

1.2 

Life expectancy 50 x 106 operations at signal level 
3 x 106 full rated load 

Breakdown voltage DC250V across open contacts 
DC500V between coil and contact 

Insulation resistance 10'0 min. 
Vibration 20G no - 2000Hz) 
Thermal shock -55 _105°C 
Moistu re resistance 60°C-90o/. 240 hours 
Terminal strength 225g 
Operating temperature -40 _ 8SoC 

Storage temperature -55 _105°C 

Operations 200 x 10' low level 

" 

OKI 
electric 
industry 
.CODlpany, ltd. 

Co" Circuit 
Resillilce Sc~.m.tic 

(!l) ,(Top ,vi.w) 

500 14 13 9 8 

800 ~ 
2000 1 2 6 7 

140 14 13 9 8 

I~ 400 
' --~ 

1300 1 2 6 7 

200 14 13 9 8 

500 ~ --*--
1500 1 2 6 7 

SOO 

~ 800 

lC 

0.5msec. max. 
0.2msec max. 
2.0msec max. 
150m{) max. (initial) 

150mo max. (initial) 

DC3VAmax. 
DC30V max. 
DCO.5A max. (carry only) 
DCO.25A max. (switched) 
30 x 106 operations at signal level 
1 x 106 at full rated load 
DC200V across open contacts 
DC500V between coil and contact 
10'0 min. 
20G (10 - 2000Hz) 
-55 _105°C 
60°C-90o/. 240 hours 
225g 

-40 - 85°C 
-55 -10SCO 

~r -i- -I~-'"n~ 
Unit: Inch (mm) T CONSULT CATALOG FOR SURFACE MOUNT SPECIFICATIONS 

EXCLUSIVE AGENT FOR <€:l> REED RELAYS IN USA AND CANADA 

FOR INFORMATION ON SURFACE MOUNT, CONTACT FACTORY 

HASCO COMPONENTS. INC. 1 247-40 JERICHO TPKE .. BELLEROSE VILLAGE. NY 110011 (516)328-9292 TWX: 710-582-5750 FAX: 516-326-9125 
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4500 

HAsen I 
COMPONENTS INC. I'j 

SINCE 1976 

STANDARD FORM 1A 1 INCH X .1 INCH 
REED RELAY RRH SERIES 

1.14 I L- 0.47--1 
(29) I (12) I 

II~Q" 1fT 11 ~ <if 0.02 
U 0.01 U 0 e (0.6) 

~ 1.00 I~ 0.10 1 L 10.10 
(25.4)-----1 (2.54) rTi(2.54) 

FORM 1A, 1C 

SPECIFICATIONS COIL RATINGS 
Nominal Coil Resisto 

Contact Voltage ance (Il) 
Form Part Number (V) ±10% 

RRH1A05 5 500 

lA RRH1A12 12 1000 

RRH1A24 24 2200 

RRH2AOS 5 140 

2A RRH2A12 12 500 

RRH2A24 24 2150 

RRHICOS 5 250 

lC RRH1C12 12 500 

RRH1C24 24 2200 

CHARACTERISTICS 
Contact Form 

item 

Contact resistance 150mll max. 

Operate time 0.5msec max. 

Bounce time 0.5msec max. 

Release lime O.2msec max. 

RI;LAYS 

Unit: Inch(mm) 

Rated 
Current 

(mAl 

20 

15 

10.90 

14 

15 

12 

20 

15 

10.90 

1A,2A 

Operating I Mechanically 100 operations/sec. 

f----12~~ ---"1 r--t5 --l 
~:i1~.~15) ~ 

...",~------.",.r-'J. ....L 
0.02 

....., (0.6) 

I 0.10 0.10 
(2.54) . (2.54) 

FORM 2A 

Continuous 
Voltage Circuit 
(Max V) Schematic 

10 

20 : j ~~ 
28 

10 

~:= 20 

28 

10 : ~ 20 
, : 

28 

1C 

150mf! max. 

1.0msec max. 

2.0msec max. 

0.2msec max. 

50 operations/sec. 
frequency I Electrically 10 operations/sec (under rated load) 

Insulation resistance 100Mf! min. (at 250 VDC) 50Mf! min. (at 100 VDC) 

Service life I Mechanically 100,000,000 operations min. 50,000,000 operations min. 

I Electrically 10,000,000 operations min. 2,000,000 operations min. 

Carry current 0.5A max. 0.2S max. 

Breakdown voltage I DC 2S0V across open contacts DC 200V across open cotnacts 

I DC SOOV between coil and contract DC SOOV between coil and contract 

Ambient te'mperature -20 - 60°C 
Minimum peromissible load 10.0m VDC 10/kA 

CUSTOM PACKAGING WITH SPECIAL REEDS AVAILABLE 

HASCO COMPONENTS, INC. / 247-40 JERICHO TPKE., BELLEROSE VILLAGE, NY 11001 / (516) 328-9292 TWX: 710-582-5750 FAX: 516-326-9125 

EEM 1989 For manufacturers' sales offices, see yellow pages 81;1&15 



4500 RELAYS 4500 

HAsen n 
COMPONENTS INC. IJI 

SINCE 1976 

RELAYS 

DPDT-DIP or PC STANDARD or SENSITIVE HAS 112/HS 212 RELAY(1.25A - 2.5A) 

~~~~ 
If,iS Itl f$ 111: Z" 

FEATURES 
• Available fully sealed, 
• Employing 16 pin, IC spacing. 
• Low profile for tight spacing. 
• Coil voltages: 5, 6, 9, 12, 24 & 48 from stock. 
• Compatible and competitive! 
• FCC Pt 68 available. 
• Sensitive available. 
• Thinner option available. 
• Bifurcated contacts. 
• Nitrogen sealing available. 
• In stock! 

SCHEMATICS 

DIMENSIONS 
.395 +.0079 

(10 +0.2) 1k---R +J _.787 ±.008 ___ 
(20. ±0.2) 

.440 +.0079 
(11 +0.2) 

i~~~ +-......JIh---rf1r-'1ir_"" 

0.300 0.200 0.200 
(7.621 (5.08) (5.08) 

For sealed unit specify "s" 
For Pt 68 specify (2) 

Operate and Release Time 
For 212 24V Relays 

0 
(:0~t~~~~d:~:n~.~4:.~n.o) 

I I 
T 

Mlko Contach -
Brelk Contoctl---1\ l.l -

------'-"~tlmo 

ROI!,!se.I~O 

o I I I 
o 0.2 D.4 0.6 0.8 1.0 1.2 

100 
90 

GBO 
~70 
;60 
2;58 
i 40 
:'3 
ho 
1- ,0 

0 

o 

ApPIiOd powor (WI 

Temperature Rise 
Of Coil 

~llorlll: HAS 'Y 2~V'1 HS 212 24V 

.....r 
)/1 

1/ I Rallng 
I (for 112 type) 

~ RIling !l J I 
~ ,I.r,212' i1 

17 ' I tyPI) 

o 0.2 0.4 0.6 0.8 1.0 1.2 
Applied POWOl (W) 

I---
0.300 
(7.621 

I ' 

I --C5~ 
MOUNTING HOLE 

LAYOUT 

~~"00 ~1(2.54) 
(Unit: inch (mm)) ...w.. 

.100 
(2.541 

10 

Operate and Release Time 
For HAS 112 24V Relays 

-;; 61-----+-+--+-
~ -;4 
E 
;: 

2 

Q~~-f~~~~~~-J 
o 0.2 0.4 0.6 0.8 1.0 1.2 

§ 
I 
l 

Appllod power (WI 

FCC 1500V Surge 
Test Wave Form 

'" "-

,1II,P' 
~6D 4' 

~- :-c' 

(2 COIL LATCHING AVAILABLE) 

COIL RATINGS FOR STANDARD HAS 112 
Coli Plck- Drop· Nom. 

Rllay Contact Nom. Resist. Nom. Up Out Max. Pwr (WI 
Code Arrange· Volt. (0 Curro Volt. Volt. Volt. Cons'p· 
(VI ment (VOC) ±10%) (mA) (VDC) (VDCI (VDCI tlon 

HAS·112·5 5 45 111.0 3.5 0.5 7.0 

HAS-112-6 DPDT 6 66 90.9 4.2 0.6 8.4 

HAS-112-9 (2 9 140 64.3 6.3 0.9 12.6 Approx. 

HAS·112-12 Form C) 12 280 42.9 8.4 1.2 16.8 0.56 
HAS-112-24 24 1070 22.4 16.8 2.4 33.6 

HAS·112-48 48 3900 12.3 33.6 4.8 67.2 

Data Measured at 200 C. 

COIL RATINGS FOR SENSITIVE HS 212 
Coli Pick· Dr.p· Nom. 

Relay Contact Nom. Resist. Nom. Up Out Max. Pwr (W) 
Code Arrange· Volt. (0 Curro Yolt. Volt. Volt. Cons'p· 
(V) ment (YDC) ±10%) (mA) (VDCI (YDCI (YOCI tlon 

HS·212·5 5 167 29.9 3.5 12.5 0.15 

HS·212·6 DPDT 6 240 25.0 4.2 15.0 0.15 

HS·212·9 (2 9 540 16.7 6.3 22.5 0.15 

HS-212·12 Form C) 12 960 12.5 8.4 30.0 0.15 

HS·212·24 24 2880 8.3 16.8 51.6 0.2 

HS·212·48 48 7680 6.3 32.6 84.0 0.3 

As for the resistance value, pull·in voltage and drop·out voltage, they show 
the value at ambient temperature, 200 C, and the tolerance is ±100/,. 

RATING PERFORMANCE 
Sp,!clflcallons Note 

Nominal Voltage 5,6,9,12,24, 
48VDC 

Nominal Power 0.56W 
Coli Consumption 

Pick·up Voltage 70% of nominal 
voltage 

Drop-out Voltage 1 ~o/, of nominal 
voltage 

Contact DPDT,2 Form C 
Arrangement 

Contact Material Gold-clad, Ag·Pd 
alloy 

Contact 100 mO at initial value 
Contact Resistance 

Max. SWitching DC30W/AC 
Power 60 VA 
Max. Switching 125 VDC/AC at resistive load 
Voltage 
Max. Switching I 1.25 ADC/AC 
Current 2.5A@ 12V 

Operate Time Approx. 3 mS at nominal 

Release Time Approx. 2 mS voltage 

Time Bounce Time 0.5 to 2.0 mS no bounce in 
(Operating) break contact 

Bounce Time 1.5 to 3.5 mS no bounce in 
(Releasing) make contcat 

Insulatio .. 1000 MO at 500 VAC, 
Resistance 250 C, 50% 

relative humidity 

Dielectric 500VAC 1 minute is at 
Strength 250 0,50% 

relative humidity 

Vibration 1.55 mm DA, 
Resistance 10_55Hz 

Temperature -40'C - + 85'C 
Range 

Mechanical Life 10 x 10' times 

Life Electrical Life 5 x 10' times at 24 VDC, lA, 
resistive load 

Weight 5g 

HASCO COMPONENTS, INC. / 247·40 JERICHO TPKE., BELLEROSE VILLAGE, NY 11001 / (516) 328-9292 TWX: 710-582-5750 FAX: 516-326·9125 
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4500 

HAscnJ 
COMPONENTS INC. 

SINCE 1976 

4PDT-HAS 124 FLATPACK 

FEATURES 
• Voltages - 5, 6, 12, 24 and 48. 
• Bifurcated contacts. 
• Fully sealed versions are in stock. 
• Form D available. 
• Nitrogen filled. 
• FCC Part 68. 
• In stock! 

SCHEMATIC 

DIMENSIONS 

1 __ 1.20 --+1 
(30.5) 

Unit: inch (mm) 

• Temperature Rise of call (1) 
0 

I V 0, 

I ~"'V V 
0 

Ot-t--t-,l""~V 
",¥ V O 0 ___ 
-iY I 

0 

0 

0 

--- - J;f I i 

! Rating I 

• I 
~..- . .1.-0.2 0.4 0.6 0.8 1.0 1.2 1.4 

Applied power (w) 

• Operate/Release Time 

.I I I .I 
(Not Includina contact bouncel 

51--I--

1\ Operate time 

i'---il 

t-
~eJetime 

0.5 1.0 1.5 2.0 
Applied power (W) 

0' 

0 

0 

MOUNTING HOLE 
LAYOUT 

.041 15-<1> .051 

"' ... *(1.03)~ (1.3~: 

~6 ;/ 
.10 # 

(2.54) 

• Temperature rise of call (2) 

I 
1* I 

---:f-:;~-- -
, , 

<0.75W I 9.75W 
! k I O.5W o ' 

li~ 1...--- I-- ! 01111 - No current on contact 
0 --i--2~ currentlon rontfct 

10 20 30 40 50 
Time (minutes) 

• FCC 1500V Surge Test Wave Form 

r~ 
1"-

~ 

'" 
l_ r----- I-------t--

[10 Ii. 
I-- 1160l'S 

COIL RATING 

R.IIY 
Cod. 

Data measured at 20°C, 'measured at 40°C. 

RATING PERFORMANCE 
Specifications 

Nominal Voltage 5, 6, 9, 12, 24, 
48 VDC 

Nominal Power 0,48W 
Coil Consumption 

Pick-up Voltage 70% of nominal 
voltage 

Drop-out Voltage 10% of nominal 
voltage 

Contact 4 PDT, 4 Form C 
Arrangement 
Contact Material Gold-Clad, Ag-Pd 

Alloy 

Contact 100 mf! 
Contact Resistance 

Max. Switching DC 60W, AC 
Power 60 VA 
Max. Switching 110VDC/AC 
Voltage 
Max. Switching 2A DC/DC 
Current 
Operate Time Approx. 10 mS 
Release Time Approx. 5 mS 

Time Bounce Time o to 3,5 mS on 
(Operating) Operate 
Bounce Time 1 to 5 mS on 
(Releasing) Release 

Insulation 1000 Mil 
Resistance 

Dielectric 750 VAC 
Strength 

Vibration 1.5 mm DA 
Resistance 10-55Hz 
Temperature -400C _ +70oC 
Range 

Mechanical Life 100 x 10' times 
Life Electrical Life 3 x 10' times 

Weight 15,5 g 

NOli. 
PwrIWJ 
Conl'p-

110. 

0.48 

Nole 

nominal voltage 

48V 

crossbar type, 
bifurcated 
contact 

at initial value 

at resistive load 

at nominal 
voltage 

no bounce in 
break contact 
no bounce In 
make contact 
at 500 VAC, 
25°C, 50% 
relative humidity 
1 minute at 
25°C, 50% 
relative humidity 

at 30 VDC, 1 A, 
resistive load 

HAS CO COMPONENTS, INC. / 247-40 JERICHO lPKE., BELLEROSE VILLAGE,NY 11001 / (516) 328-9292 TWX: 710-582-5750 FAX: 516-326-9125 

EEM 1989 For manufacturers' sales offices, see yellow pages B·1517 



4500 RELAYS 4500 

RELAYS H4s cnJ 
COMPONENTS INC. . 

SINCE 1976 

SPDT-1 AMP DIP OR PC RELAY-STANDARD or SENSITIVE HAS 111/211 

FEATURES 
• Small size 1A switching capacity. 
• Available semi or fully sealed. 
• Voltages 1.5-48 volts available. 
• Hi-quality, yet inexpensive. 
• FCC Pt 66 available. 
• Nitrogen seal option. 
• In stock! 

r 0.62MAX.~ (1.57) I 
Internal Connection. 

(Bottom VI_> 

~I ~ 0.44 MAX. 
(11.2) 

0.047" 0.4 ~ (3.2) 0.3· J 0.128 ~ 
(1,2) -lit- (10.16)".1 1.(7.63).1 

(2.54) , 0.43 MAX. (10.9) Drllllng'PI.n 6-<" 0.039 hole 
(1) 

Specifications subject to change without notlee. '(:'-5~) 
Unit: inch (mm) 
For sealed unit specify "S" 

6 

6 

o 

Op.rat. and R.I.I •• Tim. for HAS R,II,' 

, 

I 

I 

I (nol Including cuntlclbuunce) ! J .1 
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",,'Oplratl Tlml 
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Applied Power (W) 

0.1 
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0 
V 
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---- ----V 
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~ iRlting 
, Ratlng4,(TYP'111) 
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0.2 0.4 U 0.8 1.0 
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! 
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I'---
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COIL RATINGS FOR STANDARD MODEL HAS 111 
Coli PIck- Drop- HIli. 

Contact Nom. Rlliit. Nom. Up Out MIX. Pwr(W) 
ArrIBI'- Valt. I±f%) Curro Volt. Volt. Volt. Cans',· 

.,Iay Coda mint (V) (mA) (V) (V) (V)" tlan 
HAS-111-3 3 20 150 2.1 0.3 3.3 
HAS-111-5 5 56 89.3 3:5 0.5 ~.5 

HAS-l.11-6 SPOT 6 80 75 4.2 0.6 6.6 Approx. 
HAS-111-9 ' (1 Form 9 180 50 6.3 0.9 9.9 0.45 
HAS-III-12 ' C) 12 320 37.5 8.4 1.2 13.2 
HAS-111-24 24 1280 18.8 16.8 2.4 26.4 
HAS-111-48 46 5120 9.4 33.6 4.8 52.8 

COIL RATINGS FOR SENSITIVE MODEL HS 211 
Call Pick- Drop· NOli. 

Contact Nom. Rasllt. Nom. Up Out MIx. Pwr (W) 
Arrange- Volt. (0 Curro Volt. Volt. Volt. CODS'p-

.lla, Codl ment (V) ~iO%) (mA) (V) (V) (V)" tI •• 
HS-211-3 3 45 66.7 2.1 0.3 4.8 
HS-211-5 SPOT 5 120 41.7 3.5 0.5 8.0 
HS-211-6 (1 Form 6 180 33.3 4.2 0.6 9.6 Approx. 
HS-211-9 C) 9 400 22.5 6.3 0.9 14.4 0.20 
HS-211-12 12 700 17.1 8.4 1.2 19.2 
HS-211-24 24 2800 8.6 16.8 2.4 38.4 

Data measured at 20"C, "measured at 40°C. 

RATING PERFORMANCE 
Specifications Note 

Nominal Voltage 1.5, 3, 5. 6. 9, 12, 
24,48VDC 

Nominal Power 0.45W 
Coli Consumption 

Pick-up Voltage 70% of nominal 
voltage 

Drop-out Voltage 10% of nominal 
voltage 

Contact SPOT, 1 Form C 
Arrangement 
Contact Material Silver-Palladium 

(Gold overlay) 
Contact Max. 100 mO at Initial value 
Resistance 

Contact Max. Switching DC 30W/AC 
Power 60 VA 
Max. Switching 60 VDC/120 VAC at resistive load 
Voltage 
Max. Switching 1A DC/AC 
Current 
Operate Time Approx. 2 mS at nominal 
Release Time Approx.l mS voltage 

Time Bounce Time Max.2mS no bounce In 
(Operating) break contact 

Bounce Time Max.7mS no bounce in 
(Releasing) make contact 

Insulation Min. 100 MO at 500 VDC 
Resistance 
Dielectric 50DVAC 1 minute 
Strength 
Vibration 1.5mm DA 
flesistance 10---55Hz 
Temperature -250C_ +550 C 
Range 

Mechanical Life 50D x 10" times 

Life 
Elect,rical Life 50 x 10. times at 24 VDC, lA 

resistive load 
10 x 10. times at 120VAC, 

0.5A, resistive 
load 

Weight Approx. 4 9 

HASCO COMPONENTS, INC. / 247-40 JERICHO TPKE., BELLEROSE VILLAGE, NY 11001 / (516) 328-9292 TWX: 710~582-5750 FAX: 516:326-9125 
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RELAYS 4500 

, RELAYS 
SINCE 1976 

SPDT 3, 6 OR 10 AMP RELAY 
SSD106P RELAY SERIES 

22 
C(0.87) 

1 
0::.9 (1°·58) 

(0,66) 1_ 16•8 _1 

I T ~I~m,~~~ 
I) I 1~ __ 3_.5t __ ~tl(0_.'_4)~I~1 \ 

2.15_ (0.08) 1 __ '2.7_~ 1.3 _1~'-7.62 .... 
(0.5) (0.2) (0.05) (0.2) (0.3) 

MOUNTING HOLES 
(BOTTOM VIEW) 

TERMINAL ARRANGEMENT 
(BOTTOM VIEW) 

.--
5.08 (0.2) -H--+-+-+-+-+-+-+-+-Il-

t 
-t - -Hr+-+-+--+-+-+-+-+-tl-

7.62 (0.3) 

-~ - -li'--ffi-1I---m-+-+-+-f-fII-t!IL.: .. e-- .. -e- ....... 

I~I __ 12.7 _I L2.54 
(0.2) (0.5) (0.4) 

·Hole Pia to be 1.0 - 1.2 (0.039 - 0.047) 

MAXIMUM LOAD RATINGS (Resistive) 

~ Type AC 125V AC 250V 

SSD l03PH 3A 2.5A 

SSD 105PH06 5A6 SA 

SSD 110PH lOA 5A 

Unit: Inch(mm) 

DC30V 

3A 

SA 

lOA 

FEATURES 
• Highly reliable, low cost 
• Miniature size (16.B x 22 x 14.Bmm) 

& large switch capacity Up to 10A 
• High dielectric strength type 
• Printed circuit terminals, 

fits grid with 2.S4mm 
• In stock SAME DAY SAMPLES 
SPECIFICATIONS 

CONTACT OAT A 
Arrangement: 1 Form C (SPDT) 
Material & Rating: Silver, gold flash: 3A at 24VDC or 120VAC, 

1.SA at 240VAC, resistive 
Silver Cadmium oxide, silver flash: 6A at 24VDC or 120VAC, 

3A at 240VAC, resistive 
Special alloy, silver flash: 10A at 24VDC or 120VAC, 

SA at 240VAC, resistive 
Max. operating Voltage: 2S0VAC & 12SVDC 
Min. permissible load (reference value): Silver contact: SVDC, 

1mA 
Other contact: SVDC, 100mA 
Service life: Mechanical: 20 Million operations 
Electrical: 100,000 operations min. at rated load 

COIL DATA 
(See coil data chart) 
Voltages: From 3V to 24V 
Power (at 20°C): Nominal: O.4S watt 

GENERAL DATA 
Contact resistive: SO m ohm Max. 
Operate time: Approx. 6 ms (at nominal voltage) 
Operate bounce time: Approx. 2 ms 
Release time: Approx. 2 ms 
Release bounce time: Approx. 4 ms 
Insulation resistance: More than 100 M ot'tm at DC SOOV 
Dielectric strength: 7S0VAC (SO/60 Hz), between open contact; 

2000VAC (SO/60 Hz), between coil & contact 
Vibration: 1.Smm double amplitude, 10 to SO Hz 
Shock: 100m/sec2 (approx. 10 G's) 
Operation frequency: Mechanical: 1B,OOO operations/hour 
Electrical: 1 ,BOO operations/hour (under rated load) 
Temperature range: -30°C to +BSoC. 
Temperature rise: Less than 3S deg. 
Humidity: 4So -BS% RH 
Approximate weight: 10 gr. 

COIL RATINGS 
Coli 

Resistance 
Nominal in Ohms, 

Coli ±10% 
Voltage at 20°C 

3VDC 20 
5VDC 56 

6VDC 80 

9VDC 180 
12VDC 320 
24VDC 1150 

TO ORDER: 
FULLY SEALED 
SSD103PH: 3 AMP 
SSD1 06PH: 6 AMP 
SSD110PH: 10 AMP 

Must 
Operate 

:~~8'~ 
less than 75% 

of nominal 
voltage 

Must 
Release 
Voltage Maximum 
at 20°C Voltage 

More than 10% 130% of 
of nominal nominal 

voltage voltage 

HASCO COMPONENTS, INC./247-40 JERICHO TPKE., BELLEROSE VILLAGE, NY 11001 / (516) 328-9292 TWX: 710-582-5750 FAX: 516-326"9125 
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50B/TV-5 
924 
CSA 

LT DIMENSIONS 

1uIS' 
I 0.89 i (22.6) 

(0.95) 
(24.1) 0.14 k--0.95 ---l-JO.14 

(3.8) I (24) I I (3.8) 

Unit: inch (mm) (Shorter height available) 

CIRCUIT DIAGRAM AND MOUNTING 

Bottom View f -12rS-tf> 1.5 

-+-
I 

I I I 12.1 

+-i:B 
ORDERING INFORMATION 

LT IC 
T 

C:SPDT 
B:SPNC 
A:SPNO 

~ 
3 = 3 amp 
5 = 5 amp 

10 = 10 amp 

For lower height model use SL T 

2.5 

xxv -r 
5 = 5V 
6:;:: 6V 
9 = 9V 

12 = 12V 
24 = 24V 
48 = 48V 

RELAYS 4500 

RELAYS 

FEATURES 
• Miniature, lightweight relay which requires less mounting 

space. 
• UL 508/TV-5 available. 
• High reliable relay with dielectric strength, 2000V which 

employs the specific construction. 
• Economical and favorable price for simple construction. 
• Fully sealed. 
• In stock for most voltages and amps! 

GENERAL CHARACTERISTICS 
Ambient Temperature: -20 to +60oC (not to freeze). 
Ambient Humidity: 45 to 85% (not to be dewy). 
Operating Time: Less than 20 mS. 
Release Time: Less than 20 mS. 
Contact Resistance (at initial): Less than 100 milliohms at 

6V DC, lA. 
Insulation Resistance: 500V DC, more than 100M Ohms. 
Dielectric Strength: Between contacts: 500V AC (50/60 Hz) 

1 minute - Between coil and contact; 2,000V AC 
(50/60 Hz) 1 minute. 

Vibration: 6G (10 to 55 Hz). 
Shock: lOG. 
(The above mentioned values are at normal temperature and humidity.) 

CHARACTERISTICS 
Power Consumption: Approx. 0.36W to approx. 0.5W. 
Temperature Rise: Less than 40 deg. after applied max. 

continuous voltage. 

COIL RATINGS(5V - 48V) 
Rated Voltage (V) DC6 DC9 DC12 

Rated Current (mA) 60 40 30 

Coil Resistance (n) 100 225 400 

DC24 

15 

1600 

· COIl rated current tolerance IS + 15%, 20% at ambIent temp. of 20°C. 
* DC 5V coil rating also in stock. 

MAXIMUM LOAD RATINGS 
Type Load Voltage AC 12SV DC24V 

3A Resistive (cos </> - 1) 3A 3A 

Inductive (cos </> - 0.4 T - 7 ms) 1.2A 1.2A 

SA Resistive (cos</> -1) 5A 5A 

Inductive (cos tf> - 0.4 T - 7 ms) 2A 2A 

10A Resistive (cos</> = 1) 10A lOA 

Inductive (cos </> - 0.4 T - 7 ms) 4A 4A 

SPECI FICATIONS 
Maximum Continuous Voltage: 115% of rated voltage at 20°C. 
Operating Voltage: Less than 80% of rated voltage at 20°C. 
Opening Voltage: More than 10% of rated voltage at 20°C. 
Coil Temperature Rise: LT lC 3/LT lC 5-Less than 50°C 

at rated voltage. L T 1 C 1 O-Less than 60°C at rated 
voltage. 

Initial Contact Resistance: Less than 100 mn (lA 6V DC). 
Insulation Resistance: More than 100 Mn (500V DC). 
Dielectric Strength: Between coil and contact - AC 1500V for 

1 minute. Between contacts - AC 750V for 1 minute 
Electrical Life: More than 100,000 operations at rated voltage. 
Mechanical Life: More than 5,000,000 operations. 
Contact Material: LT lC 3 - Gold plated over silver 

LT lC 5 and LT lC 10-Silver alloy. 
Operating Temperature: L T lC 3/LT lC 5 - 30°C _ +20°C. 

LT 1C 10 - 30°C - +50°C. 

* Available up to 4000V DC. 
HASCO COMPONENTS, INC. / 247-40 JERICHO TPKE., BELLEROSE VILLAGE, NY 11001 / (516) 328-9292 TWX: 710-582-5750 FAX: 516-326-9125 
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4500 RELAYS 4500 

HA5CI'/~ COMPONENTS INC. 
SINCE 1976 

HAT-901 SERIES HEAVY DUTY 

MECHANICAL SPECIFICATIONS 

.970 l 
MAX. r (24,6) 

1.2.LL tr (30,5) 

* 

l '6~1 (15,7) 
MAX. I (f.~g) MAX. 

eo 
PC BOARD LAYOUT 

VIEWED TOWARD TERMINALS 

.03.1 X .062 TERMINALS 
(0,79 X 1.57) r (;~ tm, 'OA. ,,"'m 

.025 X .025 
(0,63 X 0,63) 

TERMINALS 

.300 L 6) --. --on -r-f---:;Y- .9001.000 
T I (22,84)(25,38) 

(10,2) I .400 fiT t ~ 
I lTt'- -

150 I ' I ~ .043 ±.003 
(3,81) -j I III (1,09 ±,076) 

..:.......J,350~ 
(8,88) I ; 

(1'~~~) 1 t-:-~I 
.700 

(17,77) 

WIRING DIAGRAMS 

1 FORMA 
(SPST-NO) 

PIN VIEW 

1 FORM B 
(SPST-Nq 

1 FORMC 
(SPDl) 

RELAYS 

GENERAL SPECIFICATIONS 
Max. continuous rated voltage: 110% of nominal voltage. 
Pull-In voltage: 75% of nominal voltage, Max @ 25°C. 
Drop-Out voltage: 10% of nominal voltage. Min @ 25°C. 
Contact Resistance: 20 mO max. (Initial value) 
Operating Temp: -55°C to +85°C. 
Insulation Resist: DC 500V 10 Mo min. 
Dielectric Strength: AC 1500V between contact and coil, frame 

and contact, coil and frame one minute. AC 1500V between 
contacts one minute. 

Operate Time: approx 15 ms. 
Release Time: approx. 10 ms. 
Electrical Life: 10 x 103 operation min. 
Mechanical Life: 10 x 106 operation min. 

COIL SPECIFICATIONS 
Nominal Resistance 
Voltage 10% @ 25°C 
(VDC) (Ohms) 

5 27 
6 40 
9 97 

12 155 
15 256 
18 380 
24 660 

MAXIMUM LOAD SPECIFICATIONS 
Voltage Load Type SPNC I SPOT 

Coil Power 
10% @25OC 

(Watts) 

.93 
,90 
.84 
.93 
.88 
.85 
.87 

SPNO 

AC Resistive 20A 120 VAC 15A 240 VAC 30A 240 VAC 
Motor 1HP 120/240 VAC 

DC Resistive 15A 28 VDC 30A 28 VDC 

ORDERING INFORMATION 

Part Number 
HAT 901 

Form 
A 
B 

C 

(I.e.: HAT-901C-S 12 
is an SPDT fully 
sealed version with 12V coil.) 

Style 
Sealed Type = S 

Cover Only = C 

Open Style is Standard 

HASCO COMPONENTS. INC. /247-40 JERICHO TPKE., BELLEROSE VILLAGE, NY 11001 / (516) 328-9292 TWX: 710-582-5750 FAX: 516-326-9125 
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4500 RELAYS 4500 

High 
. Performance 
Miniature Relays 

Hi-G Company is the leading supplier of rugged, 
hermetically-sealed, military-qualified relays, rated 
10 amperes and under. Because all Hi-G Military 
Qualified relays are designed for extreme 
environmental conditions, they are also suited for 
critical commercial and computer applications. 

Hi-G Relay Guide 
MILITARY QUALIFIED RELAYS 

Contact Contact Sensitivity Hi-G Page 
Rating (AMP) Arrangement Enclosure (m~) Series Number 

1 OPOT TO-5 130 (J) MA ii 
1 SPOT TO-5 100 (J11MA iii 
1 OPOT TO-5 60 {J~MS iv 
1 SPOT TO-5 40 (J) 1MS v 
1 OPOT Square/.100 Grid 130 (J) MGA vi 
1 OPOT Sq uare/.1 00 Grid 60 (J~MGS vii 
1 OPOT Squarel .100 Grid CMOS (J) MGAT viii 
1 OPOT Square! .100 Grid CMOS (J) MGST viii 
2 OPOT 1/5 Xtal Can 135 (J) G vii 
2 OPOT 1/2 Xtal Can 250 (J) 2K-4730 vii 
2 OPOT 1/2 Xtal Can 250 ~.Jl2K-4940 viii 
2 OPOT Xtal Can 250 2B-1506 viii 
2 OPOT Tall Xtal Can 40 2BC-15tO viii 
10 OPOT Xtal Can 500 2T-2911/2994 viii 

SOLID STATE RELAYS 
Contact Contact ensitivity 1- age 

Rating (AMP) Arrangement Enclosure (mW) Series Number 
S H'G P 

50mA 40Vac or dc SPST (N.O.) TO-5 5.0Vdc JTS-5 xv 

250mA 40Vdc SPST (N.O.) TO-5 5.0Vdc JTS-6 xv 
100mA 250Vdc SPST (N.O.) TO-5 5.0Vdc JTS-7 xv 
600mA 50Vdc SPST (N.O.) Dip .300 3-16Vdc JOSS xv 
1 amp 250Vac SPST (N.O.) Dip .300 3.S-32Vdc JOS9 xv 

25 amp 220Vac SPST (N.O.) Heat Sink 4-32Vdc JPS10 xv 

MILITARY, COMMERCIAL, AND COMPUTER GRADE RELAYS 
Contact Contact 

Rating (AMP) Arrangement 
1 OPOT 
1 OPOT 
2 OPOT 
2 OPOT 
2 4POT 
2 2POT 
2 SPOT/OPDT 
2 SPDT/DPDT 
2 DPDT 
4 DPOT 
5 DPDT 
5 DPDT 
10 DPDT 
2 DPDT 
2 OPDT 
5 OPDT 

RF RELAYS 
Contact Contact 

Rating (AMP) Arrangement 
* SPDT 
* DPDT . OPDT 
* DPDT 

'Contacts rated 75 Watts switching. 200 
Watts carry. 

Sensitivity Hi-G Page 
Enclosure (mW) Series Number 

TO-5 lS5 CA x 
TO-5 90 CS x 
1/2 Xtal Can 250 K *. 
Xtal Can 250 B, SR *. 
Xtal Can 400 4B .. 
1/2 Xtal Can 100 KA .. 
Xtal Can 25/40 BK .* 

Tall Xtal Can 25/40 BC .. 
Xtal Can 100 BA *. 

1/2 Xtal Can 300 HA *. 

Xtal Can 2S0 BN .. 
Tall Xtal Can 80 BCN *. 

Xtal Can 500 T .. 
1/2 Xtal Can 350 FS2 ix 
1/2 Xtal Can 150 FS3 ix 
1/2 Xtal Can 725 FS5 ix 

Sensitivity Hi-G Page 
Enclosure (mW) Series Number 

Cube 150 RFC *. 
1/2 Xtal Can 250 RFK x 
Xtal Can 250 RFB ** 

Tall Xtal Can 40 RFBC .. 
*. Descriptions of these relays are not listed here. For additional 

information, please contact Hi-G Company. 101 Locust St.. 
Hartford. CT 06114 for complete miniature rel;ly catalog. 
Telephone: (203) 522-8600. 
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RELAYS 4500 

HI-G RELAYS Hi-G offers the most complete selection of qualified relays, 
rated 10 amperes and under, of any manufacturer in the world. 
The following charts list the appropriate military specification, 
relay configuration, relay contact operating parameters, and 
the corresponding Hi-G part number. A (J) prefix to the Hi-G 
part number denotes Qualified Relay; L, M, and P suffixes 
denote applicable failure rate. 

RELAY TYPE 

Series (J)MA: 
TO-5 Case Relay, DPDT 

QUALIFIED: 
MIL-R-39016/9 
MIL -R-39016/15 
MIL-R-39016/20 
MIL-R-28776/1 
Failure Rate Levels 
L, M, P. 

These ultra-miniature 
OPo[ relays in 
transistor-style case 
are available in 4 
types: basic relay; 
with diode coil 
suppression (D); with 
two diodes for coil 
suppression and 
polarity reversal 
protection (~O); and 
with integral 
transistor driver and 
diode coil suppression 
(T). 

Contacts: 2 Form C 
Rating: 1 Amp 
Sensitivity: 130 mW 

Hi-G 
Military 
Relays 

EEM1989 

MILITARY 
DESIGNATION 

HI·G 
PART NO. RELAY TYPE 

Series (J)MA 
Cont'd. 

For manufacturers' sales offices, see yellow pages 8·1523 
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RELAY TYPE 

Series (J) 1 MA: 
TO-5 Case Relay, 
SPOT 

QUALIFIED: 
MIL-R-39016/7 
MIL-R-39016/23 
MIL-R-39016/24 
MIL-R-28776/5 

Failure Rate Levels 
L, M, P. 

These ultra-miniature 
SPOT relays in 
transistor-style case 
are available in 4 
types: basic relay; 
with diode sup
pression (0); with 
two diodes for .coil 
suppression and 
polarity reversal 
protection (00); and 
with integral 
transistor driver and 
diode coil suppression 
(T). 

Contacts: 1 Form C 
Rating: 1 Amp 
Sensitivity: 100 mW 

Hi-G 
Military 
Relays 

8.1524 

RELAY TYPE 

Series (J) 1 MA 
Conrd. 

For manufacturers' sales offices, see yellow pages EEM1989 
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RELAY TYPE 

Series (J)MS: 
Sensitive TO-5 Case 
RelaY,OPOT 

QUALIFIED: 
MIL-R-39016/11 
MIL-R-39016/16 
MIL -R-39016/21 
MIL-R-28776/3 

Failure Rate Levels 
L, M, P. 
These sensitive ultra
miniature OPDT relays 
in transistor-style 
case are available in 
4 types: basic relay; 
with diode sup
pression (0); with 
two diodes for coil 
suppression and 
polarity-reversal 
protection (DO); and 
with integral 
transistor driver and 
diode coil suppression 
(T). 

Contacts: 2 Form C 
Rating: 1 Amp 
Sensitivity: 60 mW 

Hi-G 
Military 
Relays 

EEM1989 

RELAY TYPE 

Series (J)MS 
Cont'd. 

For manufacturers' sales offices, see yellow pages 

MILITARY 
DESIGNATION 

4500 
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RELAY TYPE 

Series (J) 1 MS: 
Sensitive TO-5 Case 
Relay, SPOT 

QUALIFIED: 
MIL-R-39016/10 
MIL-R-39016/25 
MIL -R-39016/26 
MIL-R-28776/4 
Failure Rate Levels 
L, M, P. 

These sensitive ultra
miniature SPOT relays 
in transistor-style 
case are available in 
4 types: basic relay; 
with diode coil 
suppression (0); with 
two diodes for coil 
suppression and 
polarity reversal 
protection (DO); with 
integral transistor 
driver and coil 
suppression (T). 

Contacts: 1 Form C 
Rating: 1 Amp 
Sensitivity: 40 mW 

Hi-G 
Military 
Relays 

8·1526 

RELAY TYPE 

Series (J) 1 MS 
Conrd. 

For manufacturers' sales. offices, see yellow pages EEM1989 
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RElAY TYPE 

Series (J)MGA: 
MINIGRIDTM Relay, 
DPDT 

QUALIFIED: 
MIL-R-39016/17 
MIL-R-39016/18 
MIL-R-39016/19 
Failure Rate Levels 
L, M, P. 

These ultra-miniature 
DPDT relays are 
hermetically sealed 
with .100 inch grid 
space terminals. 
These relays are 
available in 3 types: 
basic relay; with 
diode suppression (D); 
and with two diodes 
for coil suppression 
and polarity reversal 
protection (~O). 

Contacts: 2 Form C 
Rating: 1 Amp 
Sensitivity: 130 mW 

Hi-G 
Military 
Relays 

EEM1989 

RELAYS 

RElAY TYPE 

Series (J)MGS: 
Sensitive 
MINIGRID™ Relay, 
DPDT 

QUALIFIED: 
MIL-R-39016/41 

-MIL-R-39016/42 
MIL-R-39016/43 
Failure Rate Levels 
L, M, P. 
These sensitive ultra
miniature OPDT 
relays, in 
hermetically-sealed 
cans with .100 inch 
grid spaced terminals, 
are available in 3 
types: basic relay; 
single-diode 
suppression (D); and 
with two diodes for 
coil suppression and 
polarity reversal 
protection (~O). 

Contacts: 2 Form C 
Rating: 1 Amp 
Sensitivity: 60 mW 

For manufacturers' sales offices, see yellow pages 
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Series (J) MGAT: ~~~-+-~~-I Series (J) MGST: I--'-'-'----:":"::':"'-c..-.::.:.---r------:.=..:..:..::~__j 
MINIGRIDTII Relay, DPDT Sensitive 
CMOS Compatible MINIGRIDTM Relay, DPDT 

i---..;..;....c;--+----'-----! CMOS Compatible 
QUALIFIED: 
MIL-R-28776/6 QUALIFIED: 
Failure Rate Levels MIL-R-28776/7 
L, M Failure Rate Levels 

A series of ultra miniature L, M . 
hermetically sealed relays A series of ultra miniature 
with 0.100 inch grid spaced f----"-"=---t----==-=-----j hermetically sealed relays 
terminals. The MOSFET with 0.100 inch grid spaced 
MGAT Series construction terminals. The MOSFET 
is similar to HI-G's MA MGST Series construction 
Series m-5 relays, long is similar to HI-G's MS 
recognized for high Series m-5 relays, long 
reliability. The MGAT Relay recognized for high 
series incorporates a reliability. The MGST Relay 
MOSFET driver and diode series incorporates a 
coil suppression. MOSFET driver and diode 
Contacts: 2 Form C coil suppression. . 
Rating: 1 Amp Contacts: 2 Form C 
Sensitivity: 128 to 216 mw Rating: 1 Amp 

Sensitivity: 61 to 84 mw 

Hi-G 
Military 
Relays 
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RELAY TYPE 

Series G: 
1/5 Crystal Can 
Relay 

QUALIFIED: 
MIL-R-39016/13 
Failure Rate Levels 
L, M, P. 

MILITARY 
DESIGNATION 

" 

HI·G 
PART NO. 

M390l6/l3·0SSl, M. P J2G·4650·SSl. M. P 
·OS6l ·56l 
·OS7l ·S7l 
·OS8l ·56l 
·OS9l ·S9l 
·OO0l ·60l 
·06ll ·6ll 
·OO2l ·62l 
·063l ·63l 
·064l ·64l 

These 2-ampere, .150 grid, low 1-___ .""oo:,;:S.=,l _-+-___ . ..;;,65:.;:l'----I 
-profile DPDT relays allow ·066l ·66l 
maximum packaging density ·067l ·67l 
under extreme environmental 1----.""oo:::87l-+---.""68::::l'---I 
conditions. Relays are 
available in three terminal ·069l ·69l 
styles and in three enclosures. 1-___ . ..:,07:,.:O.=,l_-+-___ . ..:,,70:.::l_--I 

Contacts: 2 Form C ·07ll :772lll 
Rati ng: 2 Amp ·072L 
Sensitivity: 135 mW ·073l ·73l 

·074l ·74l 
·07Sl ·7Sl 
-076l -76l 
-077l -77l 
·078l -78l 
-079L -79l 
-080l -80L 
-08ll ·8ll 
-082l -82l 
·083l -83l 
·OB4l -84l 
·08Sl -8Sl 
-086l -86l 
-087l -87l 
-088l ·88l 
·089l -89l 
-090l -90l 
-09ll ·9ll 
-092l -92l 
·093l -93l 
-OO4l ·94l 
-OOSl ·9Sl 
-096l -96l 
-OO7l -97l 
-098l -98l 

~1----:~1!=~.;:.~-+---:..:.~=j7~-~ 

Hi-G 
Military 
Relays 

-104l -104l 
-10Sl -10Sl 
-106l -106l 
-107l -107l 
-108l -108l 
·109l -109l 
-ll0l -110l 
-llll -llll 
-112l -ll2l 
-ll3l -113l 
-ll4l -ll4l 
-ll5l -115l 
-ll6l -ll6l 
·117l -ll7l 

RELAYS 

RELAY TYPE 

Series 
(J)2K-4730: 
1/2 Crystal Can 
Relay 

QUALIFIED: 
MIL-R-39016/6 
Failure Rate Levels 
L, M, P. 
This 1/2 size crystal can 
DPDT relay is available with 
solder lug, wire leads and pins 
for printed circuit board 
mounting. Four mounting 
styles are available. 
Contacts: 2 Form C 
Rating: 2 Amp 
Sensitivity: 250 mW 

M390l6/6 

M390l6/6-l04l, M, P J2K-4730-l04l, M, P 
·10Sl -10Sl 
·106l -lOOl 
-107l -107l 
-108l -lool 
·lOOl ·lOOl 
·110l -ll0l 
·llll -llll 
-112l -ll2l 
·ll3l -ll3l 
·ll4l -ll4l 
-ll5l -115l 
·ll6l -116l 
-117l ·ll7l 
·118l -ll8l 
·119l -ll9l 
·120l ·120l 
·12ll -12ll 
-122l ·122l 
-123l ·l23l 
-124l ·124l 
-125l ·125l 
-126l -126l 
·127l ·127l 

EEM 1989 For manufacturers' sales offices, see yellow pages 

MILITARY 
DESIGNATION 

" , 
M390l6/6·l28l. M, P 

·129l 
·l30l 
·13ll 
·132l 
·133l 
·134l 
·13Sl 
·136l 
·137l 
·138l 
·139l 
·140l 
·14ll 
·142l 
·143l 
·144l 
·l45l 
·146l 
·147l 
-148l 
-149l 
-1SOl 
-lSll 
·lS2l 
·204l 
-20Sl 
-206l 
-207l 
-208l 
·209l 
·2l0l 
-2lll 
-2l2l 
-2l3l 
-2l4l 
-2l5l 
-2l6l 
·2l7l 
-2l8l 
·2l9l 
·220l 
·22ll 
-222l 
-223l 
-224l 
-22Sl 
-226l 
-227l 
-228l 
-229l 
-230l 
-23ll 
-232l 
-233l 
·234l 
-23Sl 
-236l 
-237l 
-238l 
-239l 
-240l 
·24ll 
-242l 
-243l 
·244l 
·245l 
-246l 
·247l 
·248l 
-249l 
-250l 
·25ll 
·252l 

HI·G 
PART NO. 

I , 

4500 

J2K-4730·l28l, M, P 
·l29l 
·130l 
·13ll 
·132l 
·133l 
·134l 
·13Sl 
·136l 
·137l 
·138l 
·139l 
·140l 
·14ll 
·142l 
·143l 
·144l 
·14Sl 
·146l 
·147l 
·148l 
-149l 
-lS0l 
-15ll 
-lS2l 
-204l 
-20Sl 
·206l 
·207l 
-208l 
-209l 
-2l0l 
-2lll 
·2l2l 
·2l3l 
·2l4l 
-21Sl 
·2l6l 
-2l7l 
·2l8l 
-2l9l 
-220l 
-22ll 
-222l 
-223l 
-224l 
-22Sl 
-226l 
-227l 
-228l 
-229l 
-230l 
-23ll 
-232l 
-233l 
-234l 
-23Sl 
-236l 
-237l 
-238l 
-239l 
-240l 
-24ll 
-242l 
-243l 
-244l 
-245l 
-246l 
-247l 
-248l 
-249l 
-2SOl 
-2Sll 
-252l 

8-1529 



4500 

RELAY TYPE 

Series 
(J)2K-4940: 
1/2 Crystal Can Relay 
Coil Transient 
Suppressed 
QUALIFIED: 
MIL-R-39016/22 
Failure Rate Levels 
L, M, P_ 
These OPOT transient 
suppressed relays are 
available with solder 
lugs, wire leads or pins 
for printed circuit board 
mounting. Three 
mounting styles are 
available. 
Contacts: 2 Form C 
Rating: 2 Amp 
Sensitivity: 250 mW 

Series 2Bu 1506: 
Crystal Can Relay 

QUALIFIED: 
MIL-R-5757/10 

These full size crystal 
can OPOT relays are 
available with solder 
lugs, wire leads or pins 
for printed circuit board 
mounting. Five mounting 
styles are available. 

Contacts: 2 Form C 
Rating: 2 Amp 
Sensitivity: 250 mW 

Series 2BC-151 0: 
Sensitive Crystal Can 
Relay 

QUALIFIED: 
MIL-R-5757/13 

These sensitive full size 
crystal can OPOT relays 
are available with solder 
lugs, wire leads and pins 
for printed circuit board 
mounting. Four mounting 
styles are available. 

Contacts: 2 Form C 
Rating: 2 Amp 
Sensitivity: 40 mW 

8·1530 

MILITARY 
DESIGNATION 

HI-G 
PART NO, 

RELAYS 

RELAY TYPE 

Series 2BC-1510 
Cont'd_ 

Series 21-2911 
and 21-2994: 

10 Amp Crystal Can 
Relay 

QUALIFIED: 
MIL-R-5757/23 
MIL-R-5757/28 

This 10-ampere full size 
crystal can OPOT relay is 
available with plug-in 
pins and solder lug 
terminals. Three 
mounting styles are 
available. 

Contacts: 2 Form C 
Rating: iiJ Amp 
Sensitivity: 500 mW 

For manufacturers' sales offices, see yellow pages 

MILITARY 
DESIGNATION 

HI-G 
PART NO_ 

4500 

EEM1989 



4500 RELAYS 4500 

Hi-G 
Commercial and 
Computer Relays 

The advantages of the hermetically-sealed relay are also 
available for commercial and computer applications. 
These versatile, high-quality relays operate reliably 
under extreme environmental conditions, because they 
incorporate military design technology. 

RELAY TYPE 

Series FS2: 
FlagshipT. 2-Ampere Relay 

Versatile hermetically-sealed 
commercial DPDT relay, with 2 form C 
contacts, switches up to 60 Wll00 VA, 2 
amperes, maximum. Sensitivity is 3S0 
mW. 

Series FS3: 
FlagshipTM Sensitive 2-Amp 
Relay 

This sensitive lS0 mW hermetically-
sealed DPDT relay has 2 form C 
contacts and switches up to 60 W/lDO 
VA at 2 amperes, maximum. 

Series FS5: 
FlagshipTM 5-Ampere Relay 

This 5-ampere DPDT relay has 2 form C 
contacts and switches up to 150 W/300 
VA, 5 amperes, maximum. Sensitivity is 
725 mW. 

EEM 1989 

GENERAL CHARACTERISTICS ELECTRICAL CHARACTERISTICS 

Operate Time: 4 ms max. at nominal coil 
voltage at 25°C. 

Release Time: 4 ms max. at nominal coil 
voltage at 25°C. 

Capacitance: Between contacts 2.5 pF. 

Dielectric Strength: Between all other 
mutually insulated points 500 Vrms. 

Insulation Resistance: 500 Megohms 
min. 

COILS 
Resistance: Standard avai lable to 3500 

ohms. Standard tolerance ± 10%. Other 
resistances and tolerances available. 

Operate Power: 350 milliwatts at 25°C. 

Nominal Power Consumption: 660 
milliwatts at 25°C. 

Operate Time: 6 ms max. at nominal coil 
voltage at 2S0 C. 

Release Time: 4 ms max. at nominal coil 
voltage at 2So C. 

Capacitance: Between contacts 2.S pF. 

Dielectric Strength: Between all other 
mutually insulated points SOO Vrms. 

Insulation Resistance: SOO Megohms 
min. 

COILS 
Resistance: Standard available to 8300 

ohms. Standard tolerance ±l 0%. Other 
resistances and tolerances available. 

Operate Power: 3S0 milliwatts at 2SoC. 

Nominal Power Consumption: 280 
milliwatts at 2SoC. 

Operate Time: 5 ms max. at nominal coil 
voltage at 2So C. 

Release Time: 3 ms max. at nominal coil 
voltage at 2So C. 

Capacitance: Between contacts 2.5 pF. 

Dielectric Strength: Between all other 
mutually insulated points 500 Vrms. 

Insulation Resistance: 500 Megohms 
min. 

COILS 
Resistance: Standard available to 1600 

oh ms. Standard tolerance ±1 0%. Other 
resistances and tolerances available. 

Operate Power: 725 milliwatts at 25°C. 

Nominal Power Consumption: 1.4 Watts 
at 25°C. 

VOLTAGE 
CODE 

NOMINAL 
COIL 

VOLTAGE 

MAX. 
CONTINUOUS 

VOLTAGE 

PICK·UP 
VOLTAGE 

1M AX.) 

DROP·OUT 
VOLTAGE 

IMIN.) 

COIL 
RESISTANCE 

10HMS) 

VOLTAGE 
CODE 

NOMINAL 
COIL 

VOLTAGE 

MAX. 
CONTINUOUS 

VOLTAGE 

PICK·UP 
VOLTAGE 

IMAX.) 

DRDP·OUT 
VOLTAGE 

IMIN.) 

COIL 
RESISTANCE 

10HMS) 

VOLTAGE 
CODE 

NOMINAL 
COIL 

VOLTAGE 

MAX. 
CONTINUOUS 

VOLTAGE 

PICK·UP 
VOLTAGE 

IMAX.) 

OROP·OUT 
VOLTAGE 

IMIN.) 

COIL 
RESISTANCE 

10HMS) 

For manufacturers' sales offices, see yellow pages 

105 

5 

6 

3.7 

0.3 

39 

105 

3.7 

0.25 

90 

105 

5 

6 

3.6 

0.25 

18 

106 112 124 136 148 

6 12 24 36 48 

7 14 29 43 57 

4.4 8.7 17.5 26.0 35.0 

0.3 0.7 1.4 2.2 2.9 

55 220 870 1960 3480 

106 112 124 136 148 

12 24 36 48 

14 29 43 57 

4.4 8.7 17.5 26.0 35.0 

0.3 0.7 1.4 2.2 2.9 

130 520 2070 4550 8300 

106 112 124 136 148 

6 12 24 36 48 

7 14 29 43 57 

4.3 8.5 17.0 26.0 34.0 

03 0.7 14 2.2 2.8 

25 100 400 900 1600 

8·1531 



4500 

RELAY TYPE 

Series CA: 
Commercial TO-5 Case Relay 

These sensitive 185 mW 1-ampere TO-5 
case DPDT relays, with 2 form C 
contacts, are available in 3 types: basic 
relay; with coil-suppression diode (D); 
and with integral transistor driver and 
coil-suppression diode (T). 

Series CS: 
Commercial Sensitive TO-5 
Case Relay 

These ultrasensitive 90 mW 1-ampere 
DPDT transistor-case relays, with 2 
form C contacts, are available in 3 
types: basic relay; with coil-suppression 
diode (D); and with integral transistor 
driver and coil-suppression diode (T). 

RELAYS 

GENERAL CHARACTERISTICS 

Coil Data: Standard coil resistance 
available to 1,560 ohms. Design 
tolerance ±10%. 

Contact Resistance: 200 milliohms max., 
initial. 

Operate Time: 4.0 milliseconds max. 
Release Time: 3.0 milliseconds max. 

basic. 6.0 milliseconds max. 
suppressed. 6.0 milliseconds max. 
transistor. 

Dielectric Strength: 350 Vrms, 60 Hz, all 
points at sea level except between 
transistor terminals. 

Insulation Resistance: 1,000 megohms 
min., all points at 500 Vdc. 

Contact Capacitance: 0.7 pF typical. 
between contacts. 

Coil Data: Standard coil resistance 
available to 11,000 ohms. Design 
tolerance ± 10%. 

Contact Resistance: 200 milliohms max .. 
initial. 

Operate Time: 6.0 milliseconds max. 
Release Time: 3.0 milliseconds max. 

basic. 7.5 milliseconds max. 
suppressed. 7.5 milliseconds max. 
transistor. 

Dielectric Strength: 250 Vrms. 60 Hz, all 
points at sea level except between 
transistor terminals. 

Insulation Resistance: 1,000 megohms 
min., all points at 500 Vdc. 

Contact Capacitance: 0.7 pF typical. 
between contacts. 

ELECTRICAL CHARACTERISTICS 

Series: CAW, CAWD, CAWT 

Coil Base Current 
IIominat Resistance Plck·Upt tott 

. Coil Coli {ohmsl {Vdcl Turn-on 
Voltatle Voftage ±IO% Max. {mAde) 

Code (ydc) @25"C @25"C (CAWT only) 

-5 5 50 3.6 3.0 

-6 6 100 4.2 204 

-9 9 200 6.5 136 

-12 12 390 8.4 1.03 

-IB 18 880 13.0 0.68 

-28 26 1560 17.0 0.50 

t CAWl - Not Applicable 
ttLlmlt Base/Emitter Current to 50 mA max. 

Series: CSW, CSWD, CSWT 

Coli 
Nominal Resistance Pick·UPt 

Coli Coli {ohms) {Vde) 
Voltage Voltage .:!:10% Max. 

Code (Vdc) @WC @25"C 

-5 5.0 100 3.6 

-6 6.0 200 4.2 

-9 9.0 400 6.5 

-12 12.0 850 8.4 

-18 18.0 1600 13.0 

-26 26.5 3300 17.0 

-36 360 6500 240 

-48 48.0 11000 32.0 

t CSWT - Not Applicable 
ttLimii Base/Emitter Current to 50 mA max. 

tttConsult Factory 

Base Current 
tott 

Turn-on 
{mAde) 

)CSWT only) 

1.5 

1.00 

0.75 

0.47 

0.36 

0.24 

ttt 

ttt 

4500 

Hi-G Radio 
Frequency Relays 

Coaxially terminated and hermetically sealed, these 0-500 
MHz relays incorporate a relay design to provide reliable 
switching functions in the most demanding RF applications. 
Thousands of testing hours and millions of field operations 
assure the highest degree of reliability. Two-pole devices are 
available with either one or both sets of poles cabled. When 
only one set of poles is cabled, the other set is available for 
use with pin or hook termination. 

RELAY TYPE OPERATING CHARACTERISTICS ELECTRICAL CHARACTERISTICS 

Series RFK: INSERTION LOSS (dBI _ • _ Voltage 

75 Watt 1/2 Crystal Can RF If ,0mG' STANO'NG WM' RAroo - Code 106 112 126 

Relay CROSSTALK (d8) ___ + 
Nominal 

Coaxially-terminated, hermetically- ,,- 1,51 '00 Coil 6 12 26.5 
sealed 0 to 500 MHz relays can carry +$ Voltage 
200 RF watts with low-level to 2 " -

1.1~ t-
amperes auxiliary switching capability. 

·~jtE 
.. 

I-t-~-
Max. 

These relays are available with two 10 Continuous 7.2 14.4 32.0 , 
~. terminal styles and three mounting 03 - 131= . ~ 

-
=±±- .. Coil Voltage 

configurations. Sensitivity is 250 mW. , , 
Max. Piek·up 

0.2 - 121 -fCrOU' •• J-- - .. Voltage 3.3 6.5 13.5 
@+25°C 

" - '1'~ - - _. -::-=- - ~ ~ 20 

i<-- .-
~. - Min. Drop-out 

Voltage 0.3 0.7 1.5 
0 '00 200 '" '" 500 

@ +25"C 
FREQUENCY IMeqahe'lZ> 

NOTE: Values shown are in a 50 ohm Eneclive DC 
impedance coaxial system. Coil Resistance 40 150 675 

@ +25"C ohms 

8·1532 For manufacturers' sales offices, see yellow pages EEM 1989 



4500 

Hi-G 
Electronics 
Division 

RELAYS 

TIMING & SENSING DEVICES 
SOLID STATE RELAYS 

POWER MONITORS 

PRODUCT LINES 
MILITARY IINDUSTRIAL 

• Time Delay, Relay Output • Power Monitor 
• Time Delay, Solid State Output • Voltage Sensor (AC & DC) 
• Flashers, Relay & Solid State • Frequency Sensor 
• Interval Timers • Phase Sensor 
• Solid State Relays • Current Sensor 
• Custom Electronic Modules • Liquid Level Sensor 

• Custom Hybrids 

QPL CROSS REFERENCE 
SOLID STATE RELAYS 

JTS5-1 
JTS6-1 
JTS7-1 
JDS8-1 
JDS9-1 
JPS10-1 

M278750/5 
M278750/6 
M27875017 
M278750/8 
M278750/9 
M278750/10 

SPECIFICATIONS 

6001 
6600 
6700 
6800 
6900 

TIME DELAYS 
M83726/13 
M83726/7 
M83726/8 
M83726/24 
M83726/25 

4500 

TYPICAL ELECTRICAL TYPICAL ENVIRONMENTAL 
Input Voltage: 
Timing: 
Timing Tolerance: 
Contact Rating: 
Voltage Sensing: 
Frequency Sensing: 

18-31 Vdc, 120/208 Vac 
50 msec to 600 sec 
+1-10% 
Dry circuit to 25 Amps 
10-150 Vdc, 50-150 Vac 
50, 60, 400 Hz 

Temperature: 
Vibration: 
Shock: 
Dielectric: 
Sealing: 
Life: 

PACKAGING 

-55C to +85C, 125C 
20g's, 10 to 2000 Hz 
50g's, 11 + 1 - 1 msec 
1000 Vrms 60 Hz 
Hermetic 1.3 in hg 
100,000 operations 

Hi-G offers P.C. board mount, stud mount, bracket mount, plug in headers, solder 
hook, connector, etc. Custom packages available. Contact factory. 

EEM1989 For manufacturers' sales offices, see yellow pages B-1533 



4500 RELAYS 4500 

Hi-G 
Electronics 
Division 

TIME DELAYS WITH SOLID STATE OUTPUT 

Series Function Input Output Technology 

6001 Delay 
on 300 mA 

Make CMOS 
18 Vdc SPNO 

to Digital 
31 Vdc SCR 

to Hybrid 
6150 Fixed ground 

6800 Delay 
on 150mA 

Make CMOS 
20 Vdc SPNO 

Fixed to Digital 
32 Vdc Transistor 

Delay Hybrid 
on to B+ 

6900 Release 

1800 Fixed 300mA 
CMOS 

Delay 18 Vdc SPNO 
on to Digital 

Make 31 Vdc SCR 
to Hybrid 

ground 

1900 Adjustable 

2600 100mA 

Flasher SPNO 
CMOS 

Repeat 18 Vdc Transistor to Digital Cycle 31 Vdc to B+ 

Fixed Relay Discrete 

Output 
available 

4800 

300mA 

Interval 18 Vdc 
SPNO Analog 

to 
Fixed 31 Vdc 

Transistor Discrete 

to ground 

Consult factory for: Custom Electronic Modules 

8·1534 For manufacturers' sales offices, see yellow pages EEM 1989 



4500 RELAYS 4500 

Hi-G 
Electronics 
Division 

TIME DELAYS WITH RELAY OUTPUT 

Series Function Input Output Technology 

6600 Delay 
on 

Make CMOS 
18 Vdc 2 Amps 

Fixed to Hybrid 
31 Vdc DPDT 

Delay Digital 
on 

Release 
6700 

2400 

Delay CMOS 
on 18 Vdc 2 Amps 

Make to Digital 
31 Vdc DPDr 

Fixed Hybrid 

1600 Fixed 
4 Amps 

18/31 Vdc to CMOS 
10 Amps 

Delay 115 Vac Digital 
on SPOT 

Make 60Hz/400Hz to Discrete 
4DPT 

1700 Adjustable 

5600 Fixed 

2 Amps 
to CMOS 

Delay 18 Vdc 10 Amps 
on to Digital 

Release 31 Vdc SPOT 
to Discrete 

4DPT 

5700 Adjustable 

4600 Fixed 

4 Amps 
18/31 Vdc to CMOS 

10 Amps 
Interval 115 Vac Digital 

SPOT 
60Hz/400Hz to Discrete 

4DPT 
4700 Adjustable 

Consult factory for: Custom Time Delay Relay 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1535 



4500 RELAYS 4500 

Hi-G 
Electronics 
Division 

POWER MONITOR, VOLTAGE, PHASE, FREQUENCY, SENSORS 

Series Function Input Range Output Sensing 

1310 OC 10 Volts 2 Amps ±21f2% 
to of 

Under/Over 150 Volts OPOT set point 
Voltage or 
Sensors Single phase less 

or 
1350 AC 3 phase 

1400 Phase 115/208 2 Amps Phase loss 
Sensor or 

Line to OPOT reversal 
Line 

60Hz/400Hz 

7000 Frequency 95 Vac 4 Amps 320/480Hz 
Sensor to ±2% of 

135 Vac SPOT set point 
or 

Single phase OPOT 50/60Hz 
or 

3 phase Available 

9000 AC 80/140 Vac 1 Amp ±1% of 
Power Monitor set point 

Under/Over 3 Phase OPOT 
Voltage ±3% field 

60/400Hz Bit test adjustable 

Phase 80/140 Vac 1 Amp Phase loss 
Rotation 

6Q/400Hz ·OPOT Reversal 
or missing 

Bit test neutral 

Under/Over 80/140 Vac 1 Amp 40/480Hz 
Frequency ±1% of 

3 Phase OPOT set point 

60/400Hz Bit test ±3% field 

Adjustable 

Consult factory for: Custom Voltage, Phase, Frequency, Current Sensors 

8·1536 For manufacturers' sales offices, see yellow pages EEM1989 



4500 

JTS5-1 

JTS6-1 

JTS7-1 

JOS9-1 

JPS10-1 

EEM 1989 

Hi-G 
Electronics 
Division 

Series 

RELAYS 

SOLID STATE RELAYS 

Function 

Solid 
State 

Switch 

Solid 
State 

Switch 

Solid 
State 

Switch 

Solid 
State 

Switch 

Solid 
State 

Switch 

Solid 
State 

Switch 

Input 

4.0 Vdc 
to 

7.0 Vdc 

TTL Compatible 

4.0 Vdc 
to 

7.0 Vdc 

TTL Compatible 

4.0 Vdc 
to 

7.0 Vdc 

TTL Compatible 

3.0 Vdc 
to 

16.0 Vdc 

3.8 Vdc 
to 

32 Vdc 

4 Vdc 
to 

32 Vdc 

Output 

40 Vac/dc 

50 mA 

SPNO 

40 Vdc 

250 mA 

SPNO 

250 Vdc 

100 mA 

SPNO 

50 Vdc 

600 mA 

SPNO 

250 Vac 

40-440Hz 
1 Amps 

heat sink 
2 Amps 

SPNO 

250 Vac 
45-440Hz 
25 Amps 

SPNO 

Consult factory for: Custom SSR's and Switches 

For manufacturers' sales offices, see yellow pages 

4500 

Technologies 

Transformer 
isolation 

1000 Volts 
pop 

Transformer 
isolation 

1000 Volts 
pop 

Transformer 
isolation 

1000 Volts 
pop 

Optical 
isolation 

100 Vrms 

Optical 
isolation 

1500 Vrms 

Optical 
isolation 

1500 Vrms 

8·1537 



4500 

TOP 

VS 

PS 

LQD 

8·1538 

Hi-G 
Electronics 
Division 

RELAYS 4500 

INDUSTRIAL TIMERS, SENSORS, LIQUID LEVEL 

Series 

I) 

~ ~, ". mtrr 

Description 

Multi-
programmable 

Delay on 
Make 

Release 

Timing 
Adjustable 

AC/DC 
Voltage 
Sensor 

Under/Over 

Phase 
Sensor 

Liquid 
Level 

Sensor 

Power 
on reset 

500 msec 

Fixed 

Input 

12Vdc 

24Vdc 

24Vac 

120Vac 

240Vac 

18-30 Volts 

35-60 Volts 

90-150 Volts 

115/220 

Line/line 

60/400Hz 

12 Vdc 

24 Vdc 

5 Vdc 

TTL 
Compatible 

Output 

10 Amp 

DPDT 

10 Amps 

DPDT 

2 Amps 

SPDT 

200mA or 
1 Amp 

normally open 
or 

normally closed 

20mA 
sink 

current 
for 500 MS 

*Also available in: Hermetic Military Dip Package 

For manufacturers' sales offices, see yellow pages 

Function 

.3 to 10 sec 
3 to 80 sec 

10 to 300 sec 

1 to 15 min 
2 to 30 min 
4 to 60 min 

8 to 120 min 

Adjustable 

Delay time 
1 sec 

Repeatibility 
+1% 

Phase loss 

Reversal 

Shorted 

Missing 

Solid State 
Switch to 
Ground 

Transistor 

Solid State 
Switch to 
Ground 

Transistor 

EEM 1989 



4500 RELAYS 

"HOLD·HEET®" PRODUCTS 

~ 
BIMETAL WARP SWITCHES 

CUSTOM ENGINEERED· HIGH QUALITY 
LOW COST. PRODUCTION QUANTITIES 

5011 N. RAVENSWOOD AVENUE 
CHICAGO, ILLINOIS 60640 

312/728-4454 FAX 312/728-2016 
BUSINESS HOURS: 8am-3:30pm 

CENTRAL TIME 

These time delay relays are actuated by heated bi-metallic blade, 
and thus are 
• Immune to transients. 
• Independent of wave form. 
• Exceptionally low-cost (some models as low as $1.30 in volume). 
By using a bi-metallic mating blade, temperature compensation up 
to - 20°F to + 150°F can be achieved. All models available with 
contacts N.D. or N.C. Heater coil can be isolated from contacts, or 
made common with one contact for greater economy. 

1.60 
1.50 
1.40 

~ 1.30 
..J 
w 
C 
C 
W 
N 
:::; 
« 
:!: or o z 

1.20 
1.10 
1.00 
0.90 
0.80 
0.70 
0.60 

TYPICAL RESPONSE 

HEATER VOLTAGE 
vs 

DELAY 

0.50 

0.40~--+-~,...-:-"t::-_-::--:-+:,...-:-~-:--::<"::" 
0.90 0.95 1.00 1.05 1.10 1.15 1.20 1.25 

NORMALIZED HEATER VOLTAGE 

i 
LINE 

1 

~ 
P.C. Board Mounting Weight: '/5 oz. Alternative Package: '/4" Push-on Tabs 

Heater Coil: 4v to 115v AC or DC. 1'/4 w. continuous to 5 watts momentary 
Contacts: (Non-inductive Loads) AC: 6 to 115v DC: 6 to 12v 

35 to 350 rna 35 to 350 rna 
2 to 25 w 2 to 4 w 

Delay: 4 to 90 sec., opening or cloSing 
Alternative Arrangements for use as a Flasher: 

HEATER NORMALLY IN 
PARALLEL WITH LOAD. 

t 
LOAD 

! 

i 
LINE 

1 
HEATER IN SERIES WITH 

LOAD WHEN LOAD IS "OFF", 

t 
LOAD 

! 

i 
LINE 

1 
HEATER IN SERIES WITH 

LOAD WHEN LOAD IS "ON", 
t 

LOAD 
.j, 

FLASHER OPERATES INDEPENDENT 
OF LOAD. LOAD IS FULLY "ON" OR 
"OFF". 

FLASHER IS DEPENDENT ON LOAD. 
LOAD IS "ON" OR PARTIALLY "OFF", 

FLASHER IS DEPENDENT ON LOAD 
AND MUST BE MATCHED TO IT. LOAD 
IS "OFF" OR PARTIALLY "ON". 

PC Board Mounting 

Heater Coil: 6.3 to 28v AC or DC; 1.5w to 2.25 w. continuous. 
Contacts: (Non-inductive Loads) AC: 6 to 115v DC: 

35 to 350 rna 
2 to 40 w 

Delay: 20 to 150 seconds, opening or closing 

8. 4 

Alternative Package: Protective Can 

6 to 12v 
35 to 350 rna 
2t04w 

4500 

Automatic light time delay switch for use in 
electric door opener circuits and similar 
applications. Features include: 
• light goes on in a few seconds 
• light maintained for 1'/~ to 2'k minutes 
• all 3 blades are same bi-metallic material 

for good temperature compensation 
• shorting blade prevents heater burn-out 

in case of motor or door malfunction 

"Hold-Heet" switches provide service in 
many applications. Any number of recombi
nations are possible with component ele
ments. This great versatility can result in 
tremendous savings over magnetic relays 
or timing motors, Please direct your techni
cal questions to Gifford Neill, Chief Engi
neer, at 312/837-7709. 

Motor Current Actuated Time Delay 

;3 :' 
T 
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4500 RELAYS 4500 

Idoc IDEC Relay Selection Guide 
CORPORATION 

reu, SrrfIf:Ir SpecIalists 
IDEC Corporation, 1213 Elko Drive, Sunnyvale, CA 94089-2211 
Catalog Requests: 1-800-283-4080, Extension 844. . 
Telephone: Corporate Office: (408) 747-0550; Fax: (408) 744-9055 

RRSeries 

RHSeries 

RMSeries 

RYSeries 

Regional Sales Offices: Schaumburg, IL (312) 706-3880; Fort Pierce, FL (305) 461-4494 

Contacts 
Form: lC, 2C, 3C 
Current: lOA 
Rating: lOA 240VAC (Resist.) 

1/3 HP240V 
1/4 HP120V 
lOA 30VDC (ReSiSt.) 

Material: Silver 
Resistance: 30mQ max. 

Contacts 
Form: lC, 2C, 3C, 4C 
Current: lOA 
Rating: lOA 240VAC (Resist) 

1 HP240VAC 
lOA 30VDC (Resist) 

Material: Silver Cadmium Oxide 
Resistance: 50mQ max. 

Contacts 
Form:2C 
Current: 5A 
Ratings: 5A 240VAC (Resist.) 

5A 30VDC (Resist.) 
Material: Fine Silver 
Resistance: 30mQ max. 

Contacts 
Form:2C,4C 
Current: 3A 
Rating: 3A 240VAC (Resist.) 

3A 30VDC (Resist) 
Material: Silver (Gold-Plated) 
Resistance: 50mQ max. 

Nominal Operating Voltages And 
DC Coil Resistance (Q) 
-SVAC: 4.6 6VDC: 25 
12VAC: 20 12VDC: 100 
24VAC:80 24VDC:400 
120VAC: 2,200 48VDC: 1,600 
240VAC: 8,930 110VDC: 8,450 
Power Power 
Consumption: 2.5VA Consumption: 1.5W 

*Nominal Operating Voltages And 
DC Coil Resistance (Q) 
6VAC: 9.6 6VDC: 40 
12VAC: 40.5 12VDC: 160 
24VAC: 156.7 24VDC: 650 
120VAC: 4,280 48VDC: 2,600 
240VAC: 15,720 110VDC: 12,100 
Power Power 
Consumption: 1.2VA Consumption: 0.9W 
*Specifications for 2C version. 

Nominal Operating Voltages And 
DC Coil Resistance (Q) 
6VAC: 9.6 6VDC: 40 
12VAC: 40.5 12VDC: 160 
24VAC: 156.7 24VDC: 650 
120VAC: 4,280 48VDC: 2,600 
240VAC: 15,720 110VDC: 12,100 
Power Power 
Consumption: 1.2VA Consumption: 0.9W 

-Nominal Operating Voltages And 
DC Coil Resistance (Q) 
6VAC: 9.6 6VDC: 40 
12VAC: 40.5 12VDC: 160 
24VAC: 156.7 24VDC: 650 
120VAC: 4,280 48VDC: 2,600 
240VAC: 15,720 110VDC: 12,100 
Power Power 
Consumption: l.2VA Consumption: 0.9W 
"Specifications for 4C version. 

Operating Temperature 
-22°F to +158°F 
Life Expectancy 
Mechanical: 10,000,000 
Electrical: 500,000 
Terminals 
Pin/Plug-In 
Blade/Plug-In 

Operating Temperature 
_22°F to +158°F 
Life Expectancy 
Mechanical: 50,000,000 
Electrical: 500,000 
Terminals 
Blade/Plug-In 
P.C. Mount 

Operating Temperature 
-22°F to +158°F 
Life Expectancy 
Mechanical: 50,000,000 
Electrical: 500,000 
Terminals 
Solder/Plug-In 
P.C. Mount 

Operating Temperature 
-22°F to +158°F 
Life Expectancy 
Mechanical: 50,000,000 
Electrical: 200,000 
Terminals 
Solder/Plug-In 
P.C. Mount 

IDEC Selection Guide To Quality "Snap-Mount" Sockets 
SR Series SH Series SY Series 

Type: 2-Pole, 8-Pin/Plug-in 
3-Pole, ll-Pin/Plug-in 
1-3-Pole, ll-Blade/Plug-in 

Ratings: lOA 250V-Slade Type 
lOA 250V-Pin Type 

Mounting: DIN Rail, Surface 
Compatible IDEC Relay: RR Series 

8·1540 

Type: 1-4 Pole, Slade/Plug-in 
Ratings: lOA 250V 
Mounting: DIN Rail, Surface 
Compatible IDEC Relay: RH Series 

RH2L Series 

For manufacturers' sales offices, see yellow pages 

Type: 2, 4-Pole, Solder/Plug-in 
Ratings: 7 A 250V 
Mounting: DIN Rail, Surface 
Compatible IDEC Relay: RM Series 

RYSeries 
RY2L Series 

EEM 1989 
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RSS Series Solid State Relays 
Input (DC) 
Voltage Range: 3-32V DC 
Isolation Voltage: 4000V AC (Input to Output) 
Output 

Current Ratings: 10A 2SA 40A 
1 Cycle Surge Peak: 100A 2S0A 6S0A 
Voltage Range: 24-330V AC 

Input (AC) 
Voltage Range: 90-280V AC 
Isolation Voltage: 4000V AC (Input to Output) 
Output 
Current Ratings: 10A 2SA 40A 
1 Cycle Surge Peak: 100A 2S0A 6S0A 
Voltage Range: 24-330V AC 

ATE Series Multi.Function/Range Time Delay Relay 

RDSeries 

RWSeries 

LCNSeries 

Contacts 
Form: 2 Form C, DPDT 
Current: 10A 
Rating: 10A 240VAC (Res.) 

10A,30VDC 
1/6HP 120VAC 
1/3HP 240VAC 

Operating Voltages 
Input: 120VAC 

12, 24V AC/DC 
Power Consumption: 2.2VA 

Contacts 
Form: 2 Form C 
Current: 1.2SA, max. 
Material: Silver 

(Gold-Clad) 
Resistance: 100mQ max. 
Surge 
Withstand Voltage: 1S00V 

(FCC) 

Contacts 
Form: 2 Form C 
Current: 2A 
Rating: O.SA, 110VAC 

2A,30VDC 
Material: Silve'r (Gold-Clad) 
Resistance: SOmQ max. 
Surge 
Withstand Voltage: 1,SOOV 

(FCC) 

Contacts 
Form:1C 
Current: 1A. SA, 10A 
Ratings: 1A, 120VAC (Resist.) 

1A 30VDC (Resist.) 
SA 120VAC (Resist.) 
SA 30VDC (Resist.) 

Material: Silver 1A 
Silver Alloy (SA) 

Resistance: 100mQ max. 

Timing/Operation 
Mode of 
Operation: Delay-On-Make/lnterval 

Delay-On-Break/Single-Shot 
Time Range: 1 Sec. to 10 Hrs. 
Repeat Accuracy: ±0.2S%, 10ms 
Reset Time: 100ms or less 
Type of Control: Programmable DIP 

switch and adjustable 
potentiometer 

Nominal Operating Voltages 
And DC Coil Resistance (Q) 
3VDC: 22.S 
SVDC:62.S 
6VDC: 90 
12VDC: 360 
24VDC: 1440 
48VDC:S760 
Power Consumption: 400mW 

Nominal Operating Voltages 
And DC Coil Resistance (Q) 
l.SVDC: 11.3 
3VDC:4S 
SVDC: 12S 
6VDC: 180 
12VDC: 720 
24VDC:2880 
48VDC:S760 
Power Consumption: 200mW 

Nominal Operating Voltages 
And DC Coil Resistance (Q) 
SVDC: 70 
6VDC: 100 
12VDC: 400 
24VDC: 1,600 
48VDC: 4,SOO 
Power Consumption: 0.36W 

RN/RP Series/Dry Reed Relay 

...... ~ft.-... 
1M ~ 

Contacts 
Form: 1A, 2A,1B,1C (DIP) 

1A(SIP) 
Current: (1A, 1B, 2A) O.SOA 

(1C) 0.2SA 
Ratings: O.SOA, 100V AC/DC 

0.2SA, 100V AC/DC 
Material: Ruthenium 
Resistance: 200mQ max. 

Nominal Operating Voltages 
And DC Coil Resistance (Q) 
(1 Form C) 
SVDC:200 
12VDC: SOO 
24VDC: 21S0 
Power Consumption: 12S-268mW 

IDEC Corporation, 1213 Elko Drive, Sunnyvale, CA 94098-2211, 

Operating Temperature 
-20°C to +6S0C 
Mounting 
Plug-In 
8-Pin, 11-Pin/Blade 

Operating Temperature 
-30°C to +70°C 
Life Expectancy 
Mechanical: SO,OOO,OOO 
Electrical: SOO,OOO 
Terminals 
P.C. Mount 

Operating Temperature 
-40°C to +70°C 
Life Expectancy 
Mechanical: 10,000,000 
Electrical: SO,OOO 
Terminals 
P.C. Mount 

Operating Temperature 
-22°F to +1S8°F 
Life Expectancy 
Mechanical: 10,000,000 
Electrical: 100,000 
Terminals 
P.C. Mount 

Life ExpectanCY 
Electrical: 20,000,000 
Terminals 
P.C. Mount 

Telephone: Corporate Office (408) 747-0550, Catalog Requests 1-800-283-4030, Ext. 844, Fax, (408) 844-9055 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1541 



These symbols appear on inany electrical/electronic components distributed in the world market. They indicate that a country's standard-
setting agency has approved the design of the component and/or a testing agency has approved the performance of the component in 
meeting the standard. This page lists only those countries that have a symbol to represent their authority. 

CD Argentina (IRAM) Instituto 

~ 
Hong Kong Hong Kong Standards W Poland Polski Komitet 

Argentino de Racionalization de & Testing Centre Nonnalizacji Miar i Jakosci (Polish 
Materiales Committee for Standardization, 

Measures and Quality Control) 

.. O~~~T··<'4 ... Australia (SAA) Standards 

~ 
Hungary (MSZH) Magyar v-p Portugal (CEP) Comissao 

;V'i Association of Australia Szabvanyugi Hivatal (Hungarian Electrotecnica Portuguesa 
\~.. ",l 

Office for Standardization) 

@ Austria (OVE) Oesterreichischer (JSr) India (lSI) Indian Standards STAS Romania Institutul Roman de 
Verband fur Elektrotechnik Institute "Manak Bhavan" Standardizare (Romanian Standards 

Institute) 

18CI 
Belgium (CEB) Comite 511 Indonesia Badan Kerjasama I"~'''' Singapore Singapore Institute of 
Electrotechnique Beige Standardisasi LIPI-YONI (LIPI- 4i' Standards and Industrial Research 

YONI Joint Standardization 
Committee) 

ABNT Brazil (ABNT) Associa~ao 8 Iran Institute of Standards and 

* 
South Africa (SABS) South 

Brasileira de Nonnas Teonicas Industrial Research of Iran African Bureau of Standards 

@ Canada (CSA) Canadian - Ireland (I1RS) Institute for Spain (IRAN OR) Instituto 
Standards Association Industrial Research and Standards Nacional de Racionalizaci6n y 

Nonnalizaci6n 

(@ Czechoslovakia Urad pro SII Israel (SII) Standards Institution ~ Sweden (SEK) Svenska 
Nonnalizaci a Mereni (Office for ofisrael Elektriska Kommissionen (Swedish 
Standards and Measurements) Electrotechnical Commission) 

@ Denmark (DEK) Dansk 

~ 
Italy (CEI) Comitato @ Switzerland (SEV) 

Elektroteknisk Komite (Danish Elettrotecnico Italiano (Italian Schweizerischer Elektrotechnischer 
Electrotechnical Committee) Electrotechnical Committee) Verein Postfach 

~ 
Egypt (EOS) Egyptian 

0 Japan (JISC) Japanese Industrial <$> Turkey (TSE) Turk Standardlari 
Organization for Standardization and Standards Committee Agency of . Enstitusu (Turkish Standards 
Quality Control Industrial Science and Technology Institution) 

® Finland (SETI) Electrical 

S Korea, Republic of (South) 

~ 
United Kingdom (BSI) British 

Inspectorate Industrial Advance Administration Standards Institution 

@) France (UTE) Union Technique ([[ID Mexico (DGN) Direcci6n General 'M United States (ANSI) American 
de I'Electricite de Nonnas Secretaria de Patrimonio National Standards Institute 

y Fomento Industrial Puente de 
Tecamachalco 

!!..!: 
Germany, Democratic 

IKEI4AI Netherlands (NEC) Nederlands ® United States (NEMA) 
Republic of (East) (ASMW) EUR Elektrotechnisch Comite National Electrical Manufacturers 
Amt fUr Standardi-sierung Association 
Messwesen und Warenprufung 
(Office for Standardization, em New Zealand (SANZ) Standards El Venezuela CODELECTRA en Metrology and Quality Control) 

Association of New Zealand Conjunto con COVENIN Avda. 

@ Germany, Federal Republic ppal. 
of (West) (DKE) Deutsche 

~ 
Electrotechnische Kommission im 

® 
Norway (NEK) Norsk A Yugoslavia Federal Institute of 

DIN und VDE (Gennan 
Electrotechnical Commission of Elektroteknisk Komite (Norwegian 4.* Standardization 

DINandVDE) Electrotechnical Committee) 

ELOT Greece (ELOT) The Hellenic <I> Pakistan Pakistan Standards 
Organization of Standardization Institution 
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Intemational 
I I~~R I Rectifier 

RELAYS 4500 

MICROELECTRONIC 
POWER IC RELAYS 

ChipSwitch® Solid State Relay UL, CSA, VDE Rated 
The ChipSwitch relays utilize 

power integrated circuits for AC 
power line switching while maintain
ing turn-on at zero voltage crossing 
and turn-off at zero current crossing. 
They are a compact, low cost. and 
highly reliable interface for isolating 
and switching AC loads such as 
solenoids. valves, lamps, contactors, 
small motors, and heaters from low 

"~":C "''':' , ~f ~ 
J l~~o ~.200~-1 
~.900~ 

Figure 1 ChipSwitch SP 

Figure 2 ChipSwitch DP 

SERIES 

SP 

" 1 FORM A 

DP 

1 FORM A 

PART 
NUMBER 

SPlll0 
SP1210 
SP2110 
SP2210 
SP6110 
SP6210 

OPlll0 
OP1210 
OP1610 
OP2110 
OP2210 
OP2610 
OP6110 
OP6210 
OP6610 

CS CS5005 

1 FORM A 

CS5010 
CS6005 
CS6010 

GENERAL CHARACTERISTICS 

Dielectric Strength Input! Output 

Min. off state dv/dt@ rated V 25'C 

Max. off state leakage 

Power factor range 

Ambient operating temperature 

BOSFET® PhotoVoltaic Relay 
International Rectifier Photo

Voltaic Relays utilize a unique 
power integrated circuit termed a 
BOSFET to form a solid state 
replacement for signal level elec
tromechanical relays. They feature 
high speed, zero offset voltage, low 
pick-up power, miniaturization, and 
are widely applied in instrumenta
tion. multiplexing, automatic test 
equipment, thermocouple switching 
and telecommunications for general 
purpose switching of AC/DC ana
log and digital signals. 

~.3bam 
~~~ 
~~]150 
TIT[] 150 

-1 f-.l00 Typical 

Figure 3 ChipSwitch CS, BOSFET PVD & PVA 

16 14 11 9 I [[.00. 
~4 5 6 8 .3~ --00' 

.850-=--=.j 

SERIES PART 
NUMBER 

PVR PVR1300 

- PVR1301 
PVR2300 
PVR3300 
PVR3301 

2 FORM A 

PVA PVA1052 
PVA1054 
PVA1352 ,. PVA1354 

I PVA2352 
PVA3324 
PVA3354 

1 FORM A PVAZI72 

PVD PVD1052 
PVD1054 

~ 
PVD1352 
PVD1354 
PVD2352 

1 FORM A 
PVD3354 
PVDZI72 

GENERAL CHARACTERISTICS 

Dielectric Strength Input/Output 

Mm. off state dv/dt@ rated V 25'C 

Operating 
Voltage 
Range 

V(RMS) 

20·140 

20·140 

20·280 

20·280 

20·280 

20·280 

20·140 

20·140 

20·140 

20·280 

20·280 

20·280 

20·280 

20·280 

20·280 

20·280 

20·280 

20·280 
20·280 

SP 

Maximum 
Load 

Current 
@40°C 
A(RMS) 

1.0 

Free Standing 

3.0 

With Heat Smk 

1.0 

0.3 

I DP 

3750 4000 

BOO 

10 

0.5tol I O.2tol 

Trans. 
Over
Volt 

V(Pk) 

300 

300 

450 

450 

BOO 

BOO 

300 

300 

300 

450 

450 

450 

BOO 

BOO 

BOO 

Turn
On 

Signal 
(DC) 

SmA 

10mA 

SmA 

lOrnA 

SmA 

10mA 

SmA 

10mA 

3.5V 

SmA 

lOrnA 

35V 

SmA 

lOrnA 

3.5V 

500 SmA 

500 lOrnA 

600 SmA 
BOO lOrnA 

I CS 

i 4000 

1 1200 

-30 to +85 

Operating 
Max. On- Max Load Nom. Min. 
State Res. Current Control Off-

Voltage @2S'C @40'C Current State 
Range Ohms (DC) (DC) Res. 
V(Pk) AC DC mA mA Ohms 

"100 50 1.5 BOO lOB 

+100 5.0 15 BOO 1010 
10 lOB 1200 24 B.O 2BO 

1300 24 B.o 2BO lOB 

1300 24 B.O 2Bo 1010 

ct 100 35 35 70 5.0 lOB 
+100 35 35 70 5.0 1010 
+100 5.0 5.0 250 5.0 lOB 
ct 100 5.0 5.0 250 5.0 10'0 
+200 24 24 130 5.0 lOB 
±300 24 24 130 2.0 1010 

+300 24 24 130 5.0 1010 

±60 0.5 0.5 1000 10 108 

+100 B.O lBO 5.0 lOB 
+100 B.O 160 5.0 1010 

+100 1.5 500 5.0 108 

+100 1.5 500 5.0 1010 

+200 B.O 220 5.0 10· 
+300 B.O 220 5.0 1010 

+ BO 0.25 1400 10 108 

PVR I PVA I PVD 

1500 I 1500 and 4000 

1000 ~1.190 
:1125 

.100-1 ~ 1. 200 1 

Max. thermal offset voltage @ SmA control 0.2 

Output AC orDC I AC or DC I DC 

Ambient operating temperature -40 to +B5 

Figure 4 BOSF!=T PVR 

Outline Tech. 
Drawing Bulletin 

No. 

Figure PD1.018 

1 

Figure PD1.0l? 

2 

Figure PD1.01B 

3 

UNITS 

VRMS 

V/J1sec 

J1A 

'C 

Outline Tech. 
Drawing Bulletin 

No. 

PD1.02? 

Figure 
PD1.027 

PD1.028 
4 

POI 028 

POI 028 

PD1.019 
PD1.019 

Figure 
PD1.020 
PD1.020 

3 PD1.021 
PD1.021 
PD1.021 
PD1.022 

PD1.023 
PD1.023 

Figure PD1.024 
3 PD1.024 

PD1.025 
PD1.025 
PD1.026 

UNITS 

VRMS 

VIJ1sec 

J1V 
-

'c 

INTERNATIONAL RECTIFIER: 233 Kansas Street, EI Segundo, CA 90245 (213) 772·2000 • Europe: Hurst Green, Oxted, Surrey RHB 98B, England 
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TAHAMI5AWA 
ELECTRIC CO.., LTD. 

1 Amp SPOT 
l -0.492", 
W-0.291", 
H -0.374" 

CONTACT DATA 
Arrangement - 1 Form C 

SY/SZ RELAYS 

Material- Gold overlay silver·palladium 
Resistance - Max. 100 mO (initial value) 
Ratings - 0.5A, 120V AC or lA, 24V DC (resistive) switched 

2.0A carrying curent 
Life Expectancy - Mechanical: Min. 5 million operations 

COIL DATA 

Electrical: SZ Min. 200,000 operations at rated load 
SY Min. 150,000 operations at rated load 

Voltages - 1.5 to 24V DC 
Power (at 20° C)-

SZ Operate - 0.15 watt (0.16 watt for l8V coil, 0.18 watt for 24V coiJ) 
Nominal- 0.3 watt (0.32 watt for 18V coil, 0.36 watt for 24V coiJ) 

SY Operate - 0.075 watt 
Nominal- 0.15 watt 

Operate (at 20°C) - 70% of nominal voltage 
Duty - Continuous 

GENERAL DATA 
Insulation Resistance - 100 Mo minimum at 500V DC 
Dielectric Strength - 500V AC (50, 60 Hz), between open contacts 

1000V AC between contacts and coil 
Temperature Range -- SZ -40°C to + 70°C (l8V coil: -30°C to +65°C, 

25V coil; -30°C to +60°C) (at nominal voltage) 
SY -40°C to +90 0 e 

RELAYS 4500 

Sub Miniature 
Printed Circuit Board Relays 

1 Amp DPDT 
L -0.795", 
W-0.386", 
H -0.472" 

CONTACT DATA 

RY RELAY 

Arrangement - 2 Form C, 2 Form 0 
Material- Gold overlay silver-palladium 
Resistance - Max. 100 mO (initial) 
Ratings ~ 0.5A 120V AC or lA 24V DC (resistive) 
Life Expectancy - Mechanical: Min. 20 million operations 

COIL DATA 

Electrical: Min. 500,000 operations at lA 24V DC 
Min. 200,000 operations at 0.5A 120V AC 

Voltages - 4.5 to 48V DC 
Power (at 2DOC) -

Operate - 0.075 watt (0.098 watt for l8V, 24V coil, 0.138 watt 
for 48V coif) 

Nominal- 0.15 watt (0.2 watt for l8V, 24V coil, 0.3 watt for 48V coill 
Operate (at 20°C) - 68 ,.., 71 % of nominal voltage 
Duty - Continuous 

GENERAL DATA 

Insulation Resistance - 1000 Mo min. at 500V DC 
Dielectric Strength - 500V AC between open contact 

1000V AC between all other conductors 
Temperature Range - -40°C,.., +85,0 at nominal voltage 
Surge Strength - 1500V between all conductors 

Time Values (approx.l- Operate 1.5 mS, Release 1 mS (at nominal voltage) 
Time Values (max.l- Operate 6 ms, Release 3 ms at nominal voltage 
Vibration Resistance - lOG (10 ,.., 55 Hz) 

Vibration Resistance - 20G (10,.., 300 Hz) amplitude 3 mm 
Shock Resistance - 50G 

Shock Resistance -lOG 11 ±1 ms) - Unerror, 100G (6 ±1 ms)
Destruction 

Mounting - For direct printed circuit mounting on grid spacing Enclosure - Polybutylene terephthalate (PBn 
of 2.54 mm (0.1 in.l 

Approximate Weight - 1.7 gr (0.06 oz.l 
Enclosure - Polybutylene terephthalate (PBT) 
Surge Strength - 1000V 

Nominal Coil Operate 
Coil Voltage Resistance Voltage 

3 30 2.1 
5 83 3.5 
6 100 3.9 
9 270 6.3 

12 480 8.4 
18 1000 11.6 
24 1600 16.8 

5 167 3.5 
6 140 4.2 
9 540 6.3 

12 960 8.4 

Standard Coil and Contact Combination (20°C) 

List 8-M (2 form C) 
Type No. Price 5 3.6 12.5 

SZ·3W $2.66 6 4.3 15.0 
SZ·5W $2.66 9 6.4 22.5 
SZ·6W $2.66 12 8.5 30.0 
SZ·9W $2.66 24 16.8 51.6 
SZ-12W $2.66 48 32.6 84.0 
SZ·18W $1.66 
SZ-24W $2.66 

M-8 (2 form 0) 

SY-5 $2.93 
SY·6 $2.93 
SY·9 $2.93 
SY-12 $2.93 

5 3.3 7.1 
6 4.0 8.5 
9 5.9 12.8 

12 1.9 17.0 
24 15.8 34.1 
48 31.8 65.8 
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167 
240 
540 
960 

2880 
7680 

55 
80 

180 
320 

1280 
4800 

---
RY-5W $3.73 
RY·6W $3.73 
RY·9W $373 
RY-12W $3.73 
RY-24W $3.73 
RY·48W $4.62 

RHO $4.17 
RY-60 $4.17 
RY·90 $4.17 
RY·120 $4.17 
RY·240 $4.17 
RY48D $5.06 
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4500 RELAYS 4500 

TAHAMI5AWA 
ELECTRIC CDy LTD. 

1 Amp SPDT 
L -0.606". 
W-0.449. 
H -0.433" 

CONTACT DATA 
Arrangement - 1 Form C 

MZ RELAY 

Material- Gold overlay silver-palladium alloy 
Resistance -100 milliohms maximum (initial value) 
Ratings - 50,.,. amps to 1 amp at 30V DC or 120V AC. resistive 

2A maximum carrying current 
Life Expectancy- Mechanical: 20 million operations 

Electrical: 500,000 operations minimum at 1 amp 24V DC resistive load 
200,000 operations minimum at 0.5 amps 120V AC resistive 
load 

COIL DATA 
Voltages - 1.5 to 24 volts DC 
Power (at 20°C) -

Standard type: Operate-0.22 watt, Nomina 1-0.45 watt, 
Maximum-1 watt 

High sensitive type: Operate-O.1 watt, Nominal-0.2 watt, 
Maximum-I watt 

Operate (at 20°C) - 70% of nominal voltage 
Duty - Continuous 

GENERAL DATA 
Insulation Resistance - 100 megohms minimum at SOOV DC 
Dielectric Strength - SOOV AC (50/60 Hz), between all insulated elements 
Temperature Range - Standard type: -40°C to +55°C 
(at n'ominal voltage) High sensitive type: - 30°C to + 75°C 
Time Values - Operate <3 ms standard, <6 ms sensitive; 

release <1 ms 
Mounting - For direct printed circuit mounting on grid spacing of 2.54 mm 

(0.1 in.) up to board thickness of 2.5 mm (0.98 in.) 
Approximate Weight - 3.5 gr. (0.12 oz.) 
Enclosure - Standard - polycarbonate 

Washable or sealed - PBT 

1.5 1.05 2.0 5 MZ· 
1.5HG $2.44 

3 2.1 4.1 20 MZ·3HG $2.44 
5 3.5 6.8 56 MZ-5HG $2.44 
6 4.2 8.1 80 MZ·6HG $2.44 
9 6.3 i2.2 i80 MZ·9HG $2.44 

12 8.4 16.2 320 MZ-12HG $2.44 
24 16.8 32.4 1280 MZ-24HG $2_44 

.. High Sensitive Types 
1.5 1.05 30 i2 MZ-

1.5HS $2.62 
3 2.1 6.0 45 MZ-3HS $2.62 
5 3_5 10.0 120 MZ-SHS $2_62 
6 4_2 12.0 180 MZ-6HS $2_62 
9 6.3 i8.0 400 MZ-9HS $2.62 

12 8.4 24.0 700 MZ-12HS $2.62 
24 16.8 48.0 2800 MZ-24HS $2_62 

Latchmg Types 
3 2.1 NA 5.7 MZl-3 $3.64 
5 35 NA i5 MZl-5 $364 
6 4.2 NA 2i MZl·6 $364 
9 6.3 NA 50 MZl·9 $3.64 

12 8_4 NA 87 MZl-12 $3.64 
24 i6.8 NA 350 MZl-24 $364 

Sub Miniature 
Printed Circuit Board Relays 

2 Amp DPDT 
L - 0.795". 
W-0.386". 
H -0.457" 

CONTACT DATA 

RZ/RZL RELAYS 

Arrangement - DPDT (B-M) - RZ, RZ( )W Type 
Material- Gold overlaid silver-palladium alloy 
Max. Switching Power -

30W / 60VA - Single Contact 
30W / SOYA - Bifurcated contact at resistive load 

Max. Switching Current -
2A AC or DC - Single Contact 
1A AC or DC - Bifurcated contact at resistive load 

Max. Switching Voltage -
150V DC/ 125V AC - Single Contact 
IOOV DC/90V AC - Bifurcated contact at resistive load 

Contact Resistance (Pin-pin) - 100mfl Max. 
Capacitance - 1.5PF max. between open contact 

0.5PF max. between adjacent change-over contact 
Life Expectancy -

Mechanical: 20 million operations - Single Contact 
15 million operations - Bifurcated contact 

Electrical: 0.5 million operations at 1.25A 24V DC or O.4A 125V AC 
at resistive load - Single contact 

0.5 million operations at O.7A 24V DC or 0.25A 125V AC 
at resistive load - Bifurcated contact 

COIL DATA 
Nominal Voltage - 3 to 48 V DC - RZ, RZ( )W Type, 

3 to 24V DC - RZl, RZH )W Type 
Power (at 20°C) - Nominal: 515 - 560 mW - RZ, RZ( )W Type, 

Operate: 200 - 324 mW - RZ, RZ( )W Type 
Max: 1050 mV 

Temperature Range - -40°C - +65°C - RZ RZ( )W Type 
(at nominal voltage) -40°C - +75°C - RZl RZH ) Type 

GENERAL DATA 
Dielectric Strength - 500V AC (50/60 Hz) between open contacts, 

1000V AC contact-coil 
Insulation Resistance -1000 Mn min. at 500V DC 
Timing - Operate <4 ms, release <2 
Bounce Time - Approx. 1 ms on operate 

Approx.4 ms on release 
Vibration Resistance - 10 to 60 Hz amplitude 1.5 mm (lOG) 
Shock Resistance - Destruction shock: 100G (11 ms ±1 ms) 

Unerror shock: lOG (li ms ± 1 ms) 
Surge Strength - 1500V AC between all conductors 

Standard Types 
5 3.2 7.0 45 RZ-5 
6 3.8 8.4 66 RZ-6 
9 5.1 i2.6 i40 RZ-9 

12 7.6 16.8 280 RZ-12 
24 15_2 33.6 1070 RZ-24 
48 36_0 67.2 4000 RZ-48 

Latching Types 
5 32 NA 8.4 RZl·5 
6 3.8 NA i2 RZl·6 
9 5.7 NA 27 RZl·9 

12 7.6 NA 52 RZl-12 
24 i5.2 NA i92 RZl·24 
48 36.0 NA 820 RZl-48 

$3.42 
$3.42 
$342 
$3.42 
$3.42 
$3.82 

$4.57 
$4.57 
$4.57 
$4.57 
$4.57 
$4.97 

Exclusive Sales Agent • lIT COMPONENTS • A Division of In Corp. • FAX 714-727-2109 
5 Jenner Street • Irvine. California • Phone: (714) 727-3001 • TWX: 910-595-1744 • Telex: 69-1389 

EEM 1989 For manufacturers' sales offices. see yellow pages 8-1545 



4500 RELAYS 4500 

Sub Miniature TAHAMI5AWA 
ELECTRIC COo, LTD. Printed Circuit Board Relays 

1 Amp DPDT Relay 
L -0.795/1 
W-0.394/1 
H -0.394/1 

CONTACT DATA 

RA RELAY 

Arrangement - 2 Form C (OPDTI 
Material- Gold overlaid silver palladium alloy vs silver palladium alloy 
Resistance - Max. 100 m!l (Initial) 
Rating - 24V DC lA, or 120V AC 0.5A 
Life Expectancy - Mechanical: Min. 20 million operations 

Electrical: Min. 50.0,000 operations at 24V DClA 
Min. 200,000 operations at l20V AC 0.5A 

Max. Carrying Current - 2A 

COIL DATA 
Voltages - 1.5 to 48V DC 
Power (at 20°C) - Operate: Standard 

Single winding latching 
Double winding latching 

Nominal: Standard 
Single winding latching 
Double winding latching 

Operate (at 20°C) - Less than 70% of nominal voltage 
Duty - Continuous 

GENERAL DATA 
Insulation Resistance - 1000 Mo at 500V DC 

(Expect between P & S coil) 
Dielectric Strength - 1000V AC between open contact 

100-200 mW 
35-100 mW 
75-180 mW 
200-400 mW 
75-200mW 
150-360 mW 

1500V AC between all other conductors 
(Expect between P & S coil) 

Temperature Range - -40°C_ + 80°C (RA·W, RA·WN, RAL·W, RAL·DW, 
RAL·WP, RAl·DWP) 
-40oC_+70°C (RA·WM, RAL·DWM), at nominal 
voltage, Non carring Contact 

Surge Strength - l500V between coil and contact, adjacent contacts 
Time Value (Max.) - Operate: (RA·WM, RAl·DWM) 4 mS 

(RA·W, RA·WN, RAL·W, RAl·DWN, RAL·WP, 
RAL·DWP) 6 mS 

Release: (RA·WM) 3 mS 
(RA·W, RA·WN, RAL·DWM) 4 mS 
(RAl·W, RAl·DWN, RAL·WP, RAL·DWP) 6 mS, 
at nominal voltage 

VihrationResistance - 30G nO-55 Hz) Unerror 
30G nO-55 Hz) Destruction 

Shock Resistance - 50G (11 ±1 mS) Unerror 
100G (11 ±l mS) Destruction 

Enclosure - Polybutylene terephthalate (PBn 

Must 
Nominal Coil Operate 

Goil Resistance Voltage 
Ordering Voltage ±10% at 200 G 

Gode (VOG) at 20°C(0) (VOG) 

RA( )W·K TYPE 
Non·Latching 

RA 1.5W·K 1.5 15 +1.0 
RA 3W·K 3 60 +1.0 
RA 4.5W·K 4.5 135 +3.1 
RA 5W-K 5 161 +3.4 
RA 6W·K 6 140 +4.0 
RA 9W·K 9 540 +6.1 
RA 12W-K 12 900 +8.1 
RA 18W·K 18 1160 +11.3 
RA 24W-K 24 2880 +16.1 
RA 48W-K 48 11520 +32.2 

Release or 
Reverse 
Operate 

Voltage at list 
WG (VOG) Price 

+0.15 $4.17 
+0.3 $4.17 
+0.45 $4.17 
+0.5 $4.17 
+0.6 $4.17 
+0.9 $4.17 
+1.2 $4_17 
+1.8 $4.17 
+2.4 $4_17 
+4.8 $5.02 

Nominal 
Coil 

Ordering Voltage 
Code (VOC) 

RA( )W·K TYPE) (Continued) 
Single Winding Latching 

RAL 1.5W-K 1.5 
RAL 3W·K 3 
RAL 4.SW·K 4.S 
RAL SW-K S 
RA 6W-K 6 
RAL 9W-K 9 
RAL 12W-K 12 
RAL 18W·K 18 
RAL 14W-K 24 
RAL 48W·K 48 

Double Winding Latching 
RAL 01.5W-K I.S PIS 
RAL 03W-K 3 PIS 
RAL 04.5W·K 4.5 PIS 
RAL 05W-K 5 PIS 
RAL 06W·K 6 PIS 
RAL 09W·K 9 PIS 
RAL 012W-K 12 PIS 
RAL 18W-K 18 PIS 
RAl D24W-K 24 PIS 
RAL 048W-K 48 PIS 

RA( )WN·K TYPE 
Non·Latching 

RA I.SWN·K 1.5 
RA 3WN-K 3 
RA 4.5WN-K 4.5 
RA 5WN-K S 
RA 6WN-K 6 
RA 9WN-K 9 
RA l1WN-K 12 
RA 18WN-K 18 

Double Wmdmg Latching 
RAL 01.SWM·K 1.5 PIS 
RAL 03WM·K 3 PIS 
RAL 04.5WM-K 4.S PIS 
RAL OSWM-K S PIS 
RAL 06WM-K 6 PIS 
RAL 09WM-K 9 PIS 
RAL 012WM-K 12 PIS 
RAL 018WM·K 18 PIS 

RA( )WM·K TYPE 
Non·Latching 

RA 1.5WM-K I.S 
RA 3WM-K 3 
RA 4.SWM·K 4.5 
RA SWM-K 5 
RA4 6WM·K 6 
RA4 9WM·K 9 
RA 12WM-K 12 
RA 18WM-K 18 
RA 24WM-K 24 
RA 48WM-K 48 

Double Winding Latching 
RAL 1.5WM-K I.S PIS 
RAL 03WM-K 3 PIS 
RAL 04.SWM-K 4.5 PIS 
RAl OSWM-K 5 PIS 
RAL 06WM-K 6 PIS 
RAL 09WM-K 9 PIS 
RAL DI2WM-K 12 PIS 
RAL 18WM-K 18 PIS 
RAL D24WM-K 24 PIS 
RAL 048WM-K 48 PIS 

Notes: • If correct polarity is not applied to the coil terminals, relay does not operate properly . 
• To release latched contact, polarity to be applied to coil terminals should be reversed. 

Coil 
Resistance 

±10% 
at 20°C(0) 

30 
120 
170 
335 
480 

1080 
1920 
4310 
5160 

11510 

IS 
60 

135 
161 
240 
540 
960 

2160 
2880 

11520 

11.3 
45 

100 
115 
180 
405 
710 

1610 

12.5 
SO 

113 
139 
100 
450 
800 

1800 

5.63 
21.5 
50.6 
62.S 
90.0 

103.0 
360.0 
810.0 

1440 
5160 

6.2 
15 
56 
69 

100 
125 
400 
900 

1600 
6400 
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Must Release or 
Operate Reverse 
Voltage Operate 
at 20°C Voltage at list 

(VOC) 20°C (VOC) Price 

+1.0 -1.0 $4.80 
+1.1 -2.1 $4.80 
+3.1 -3.1 $4.80 
+34 -34 $4.80 
+4.1 -4.1 $4.80 
+6.3 -6.3 $4.80 
+8.3 -8_3 $4.80 

+11.S -12.5 $4.80 
+16.6 -16.6 $4.80 
+21.0 -11.0 $S.73 

+ 1.0' +1.0' $5.06 
+1.0' +2.0" $5.06 
+11* +3.1** $5.06 
+3.4' +3.4" $S.06 
+4.0' +4.0" $5.06 
+6.l' +6.1' $5.06 
+8.1" +8.1"" $5.06 

+ 11.3' +123' $5.06 
+ 16.1' +16.1" $5.06 
+32.1' +31.2' $7.68 

+1.0 +0.15 $4.08 
+2.0 +0.3 $4.08 
+3.1 +0.45 $4.08 
+3.4 +0.5 $4.08 
+4.0 +0.6 $4.08 
+6.1 +0.9 $4.08 
+8.1 +1.1 $4.08 

+12.3 +1.8 $4.08 

+1.0' +1.0" $4.93 
+1.0' +2.0" $4.93 
+3.l' +3.1" $4.93 
+3.4' +3.4" $4.93 
+4.0' +4.0" $4.93 
+6.1" +6.1" $4.93 
+8.l' +8.1" $4.93 

+12.3' +11.3" $4.93 

+0.9 +O.IS $4.00 
+1.9 +0.3 $4.00 
+1.9 +0.45 $4.00 
+3.3 +0.5 $4.00 
+3.9 +0.6 $4.00 
+S.9 +0.9 $4.00 
+1.9 +1.2 $4.00 

+11.8 +1.8 $4.00 
+15.8 +2.4 $4.00 
+31.6 +4_8 $4.88 

+1.0' +1.0" $4.88 
+1.0' +2.0" $4.88 
+3.0' +3.0" $4.88 
+3.3' +3.3** $4.88 
+4.0' +4.0** $4.88 
+6.0' +6.0* $4.88 
+8.0' +8.0" $4.88 

+110' +11.0" $4.88 
+16.0' +16.0" $4.88 
+32.1' +32.1' $7.S0 

* P only. ** S only. 
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4500 RELAYS 4500 

TAHAMI5AWA 
ELECTRIC COy '-TD. 

I Amp 4PDT 

L -1.387", 

W - 0.390", 

H -0.433" 

CONTACT DATA 

RA4 RELAY 

Arrangement - 4 FOim C (4PDT) 

Material- Gold overlaid silver palladium alloy vs silver palladium alloy 

Resistance - Max. 100 mD 

Ratings - l20V AC O.SA, 24V DC lA (Resistive) 

Max. Current - 2A 

Life Expectancy Mechanical - Min. 20 million operations 

Electrical- Min. 500,000 operations at 24V DC 
Min. 200,000 operations at l20V AC 0.5A 

COIL DATA 

Voltages - 1.5 to 48V DC Power (at 20°C) 

RA4, RA4L RA4·M, RA4L·M 

Type Operate 

Single Winding O.lW 
Non Latching 

Single Winding 
Latching 

O.045W 

Double Winding 
Latching 

O.09W 

Operate (at 20°C) 70% of nominal voltage 
Pulse Length-20ms min. 

GENERAL DATA 

Nominal Operate 

0.2W 0.2W 

0.09W 0.09W 

O.laW O.laW 

Insulation Resistance - 1000 mf! min. at 500V DC 

Dielectric Strength - lOOOV AC between open contacts 
l500V AC btween all other conductors 

Temperature Range - -40°C,.., +80°C (RA4, RA4l), 
-40°C,.., + 70°C (RA4·M, RA4L·M) 

Nominal 

O.4W 

O.laW 

0.36W 

Surge Strength - l500V between coil and contact, adjacent contacts 

Time Value - Operate: 6 msec max. 
Release: 4 msec max. 

Vibration Resistance - 30G 00 ,.., 55 Hz) Destructive 
20G 00 ,.., 55 Hz) Unerring 

Shock Resistance - 100G (6 ± 1 msec) 
30G (11 ± 1 msec) 

Enclosure - PBT 

ORDERING INFORMATION 

RA4 L D 12 W M -K 

Destructive 
Unerring 

reference value 

Coil Sensitivity NMi:ll: HighSensitive Power 
II L'OO'''"," K ."h,bI. 

Standard 

Contact W: Bifurcated 

Nominal Coil Voltage 
L-------Coil Winding Nill: Single Winding 

D: Double Windings 

'---------Type of Relays NiII: Non Latching Type 
L: Latching Type 

'------------Type 

Sub Miniature 
Printed Circuit Board Relays 

Must Release or 
Nominal Coil Operate Reverse 

Coil Resistance Vollage Operate 
Ordering Voltage ±IO% a120'C Voltage al List 

Code IVDC) at 20'Clm IVOC) 20'C IVOC) Price 

Standard 
RM 1.5W~K 1.5 11 + 1.0 015 $ 9.81 
RM 3W~K 3 45 +2.0 03 $ 9.81 
RM 4.5W~K 4.5 101 +3.0 045 $ 9.81 
RA4 5W·K 5 125 +3~4 0.5 $ 9.81 
RM 6W~K 6 180 +4.1 0.6 $ 9.81 
RM 9W~K 9 405 +6.1 0.9 $ 9.81 
RA4 12W~K 12 720 +B~2 1.2 $ 9~BI 
RM 18WK 18 1620 +123 1.8 $ 9.81 
RA4 24W~K 24 18BO + IS.4 1~4 $ 9~81 
RA4 4BW·K 4B 11520 +31.9 4.8 $11.77 

RM 1.5WM~K 1.5 5.63 + 1.0 0.15 $ 932 
RM 3WMK 3 22.5 +2.0 03 $ 932 
RA4 4.5WM~K 4.5 506 +3.0 0.45 $ 932 
RA4 5WM~K 5 S1~5 +3.4 0.5 $ 9.31 
RM 6WM~K 6 90 +4.1 0.6 $ 9.32 
RM 9WM~K 9 203 +6.1 09 $ 932 
RA4 12WM·K 11 360 +B.1 1.2 $ 9.32 
RM 18WM~K 18 810 +12.3 1.8 $ 932 
RA4 24WM·K 24 1440 IS.4 2.4 $ 9.31 
RA4 4BWM~K 48 5760 31.9 4.8 $11.19 

Single winding latching 
RMl 1.5W~K 1.5 25 + 1.0 -1.0 $10.21 
RMl 3WK 3 100 +2.1 -2.1 $10.21 
RA4l 4.5W~K 4~5 225 +3.1 -3.1 $1021 
RMl 5W~K 5 278 +3.5 -3.5 $10.21 
RMl 6W~K 6 400 +4.2 -4.2 $10.21 
RMl 9WK 9 900 +63 -6.3 $10.21 
RA4l 12W·K 12 1600 +B.4 -B.4 $10.21 
RMl 18W~K 18 3600 +12.6 -12~6 $10.21 
RMl 24W~K 24 6400 +16.8 -16.8 $10.21 
RMl 48W~K 48 25600 +33.6 -336 $12.17 

RMl 1.5WM~K 1.5 125 +1.0 -1.0 $ 9.72 
RMl 3WM~K 3 50 +2.0 -2.0 $ 972 
RMl 4.5WM~K 4.5 113 +31 -3.1 $ 9.72 
RMl 5WM~K 5 139 +3.4 -34 $ 9.72 
RMl 6WM~K 6 200 +4.1 -4.1 $972 
RMl 9WM~K 9 450 +6.2 -6.2 $ 9.72 
RA4l 12WM·K 12 BOO +B.1 -B.2 $ 9.71 
RMl 18WM¥ 18 1800 + 12.4 -12.4 $ 9.72 
RMl 24WM~K 24 3200 + 16.5 -16.5 $972 
RMl 48WM~K 48 12800 +33.0 -330 $1159 

Double Winding latching 
RMl 01.5W~K 1.5 PIS 12.5 + 10 + 1.0 $10.35 
RA4l D3WK 3 PIS 50 +20 +2.0 $10.35 
RMl D4.5W~K 4.5 PIS 113 +31 +3.1 $10.35 
RA4l D5W~K 5 PIS 139 +3.4 +3.4 $10.35 
RMl D6W~K 6 PIS 200 +4.1 +4.1 $10.35 
RMl D9W~K 9 PIS 450 +6.2 +6.2 $10.35 
RA4l 012W~K 12 PIS BOO +B.2 +8~1 $10.35 
RA4l DI8W¥ 18 PiS 1800 +12.4 + 12.4 $10.35 
RA4l 024W~K 24 PIS 3200 + 16~5 + 16.5 $10.35 
RA4l 048W·K 48 PIS 12800 +33.0 +33~0 $12~30 

RMl D1.5WM~K 1.5 PIS 6.3 + 1.0 + 10 $ 9.86 
RMl D3WM~K 3 PiS 25 +2.0 +20 $ 9.86 
RMl D4~5WM~K 4.5 PIS 56 +30 +30 $ 9.86 
RA4l D5WM~K 5 PIS 69 +3~3 +3~3 $ 9.86 
RMl D6WM~K 6 PIS 100 +40 +4.0 $ 9.86 
RMl D9WMK 9 PIS 225 +6.0 +6.0 $ 9.86 
RA4l 012WM-K 12 PIS 400 +B~O +B~O $ 9.86 
RMl DI8WM~K 18 PIS 900 +12.0 + 12.0 $ 9.86 
RA4l D24WM~K 24 PIS 1600 + IS.O + 16.0 $ 9.B6 
RA4l D4BWM~K 48 PIS 6400 +31.0 +32.0 $11.71 

Notes 
• As to the positive (+) symbol of each value, such as working voltage. positive 

working voltage, open voltage and reverse working voltage, positive (+) elec· 
trode of power source should be connected to the positive (+) terminal of pin 
arrangements. 

• Reverse working voltage for wirewound latch type. 
As to the negative (-) symbol, positive (+)electrode of power source should 
be connected to negative (-) terminal of pin arrangements. 
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4500 RELAYS 4500 

TAHAMI5AWA 
ELECTRIC CD.., LTD. 

CONTACT DATA 

UM RELAY 
0.1 Amp SPOT W - 0.449", 
L -0.787", H - 0.394" 

Arrangement - 1 form C (SPDT bifurcated) 
Ratings - 24V DC 10 mA, 1W at 900 MHz 
Resistance - 100 mn max. (initial value) 
Max. Current - 100 mA DC 
Max. Voltage - 30V DC 
Max. Power - 1W DC, lOW at 900 MHz 
Life Expectancy - Mechanical: 1,000,000 operations min. 

Electrical: 300,000 operating min. at rated load 

COIL DATA 
Voltage - 1.5 to 48V DC 
Power - (at 20°C) 

Type Operate Nominal 
O.lW 0.2W Single Winding 

Non latching (O.l1W for 48V coil) (0.22W for 48V coil) 
Single Winding O.lW 
latching 
Double Winding 0.2W 
latching 

Operate wattage less than 70% of nommal voltage 

GENERAL DATA 

0.2W 

0.4W 

Insulation Resistance - 1000 Mn min. at 500V DC (UMIL-O, except 
between P.S. Coil) 

Dielectric Strength - 500V AC between open contacts, between contacts 
and earth 

1000V AC between coil and other terminals 
Temperature Range - -30°C,." +80°C at nominal voltage 
Time Value - 6 msec max. at nominal voltage tuMI Release Time 5 ms) 
Vibration Resistance - 30G no ,." 55 Hz) Destructive I 

20G no ,." 55 Hz) Unerring I 
Shock Resistance -100G (6 msec) Destructive ; reference value 

50G (11 msec) Unerring \ 

HIGH FREQUENCY CHARACTERISTICS 
Isolation - 60 dB min. at 900 MHz 
Insertion Loss - 1 dB max. at 900 MHz 
V.S.W.R. -1.2 max. at 900 MHZ 

(Impedance of the measuring devices is 75n) 
Must Release or 

Nominal Coil Operate Reverse 
Coil Resistance Voltage Operate 

Ordering Voltage ±IO% at 20·C Voltage at list 
Code (VOC) at 20·C(fl) (VOC) 20·C (VOC) Price 

Standard 
UMI 3W·K 3 45 +2.1 +0.3 $7.19 
UMI 5W·K 5 125 +2.1 +0.3 rl9 UMI 6W·K 6 180 +4.2 +0.6 7.19 
UMI 9WK 9 405 +6.3 +0.9 7.19 
UMI 12W·K 12 120 +8.4 +1.2 r l9 UMI 18W·K 18 1620 +12.6 +1.8, 7.19 
UMI 24W·K 24 2880 +16.8 +2.4 r19 UMI 48W·K 48 10472 +33.6 +4.8 8.79 

Single Winding latching 
UMll 3W·K 3 45 +2.1 -2.1 r73 UMll 5W·K 5 125 +3.5 -3.5 7.73 
UMll 6W·K 6 180 +4.2 -4.2 7.73 
UMll 9W·K 9 405 +6.3 -6.3 7.73 
UMtL 12W·K 12 120 +8.4 -8.4 r73 UMI 18W·K 18 1620 +12.6 -12.6 7.73 
UMll 24W·K 24 2880 +16.8 -16.8 7.73 
UMll 48W·K 48 11520 +33.6 -33.6 9.32 

Double Winding latching 
UMIL 3W-K 3 22.5 +2.1 1.1 r26 UMIL 5W·K 5 61.5 +3.5 -3.5 8.26 
UMll 6W·K 6 90 +4.2 -4.1 8.16 
UMIL 9W·K 9 102.5 +6.3 -6.3 8.26 
UMIL 12W-K 12 360 +8.4 -8.4 r26 UMI 18W·K 18 910 +11.6 -12.6 8.16 
UMll 14W·K 14 1440 +16.8 -16.8 8.16 
UMIL 48W·K 48 5760 +33.6 -33.6 9.86 

Notes 
• As to the positive (+) symbol of each value, such as working voltage. positive 

working voltage, open voltage and reverse working voltage, positive (+) elec
trode of power source should be connected to the positive (+) terminal of pin 
arrangements. 

• Reverse working voltage for wirewound latch type. 
As to the negative (-) symbol, positive (+) electrode of power source should 
be connected to negative (-) terminal of pin arrangements. 

Sub Miniature RF 
Printed Circuit Board Relays 

UR RELAY 

CONTACT DATA 
Arrangement-2 Form C (DPDT bifurcated contact) 
Ratings-24VDC 10mA, lW at 900 MHz 
Resisfance-IOO mO max. (Initial value) 
Max. Current-IOO mA DC 
Max. Voltage-30 VDC 
Max. Power-lWDC lOW at 900 MHz 
life Expectancy~echanical: 1".000 ... 000 operations min. 

Electrical: 30u,00u operations min. 

l-1.291" 
W-0.504" 
H-0.425" 

COIL DATA 
Voltage-l 5 to 48 VOC Power-(at 20°C) 

Type Operate Nominal 

Single winding non latching O.18W (0.2W for48V coil) O,36W (0.39W for 48V coil) 
Single winding latching O.125W O.25W 
Double winding latching O.25W (O.28W for 48V coil) O.5W (O.55W for 48V coil) 

GENERAL DATA 
Insulation Resistance-lOOOMO min. at 500 VOC (Except between P & S 

Coil) 
Dielectric Strength-500VAC between open contact, between contact & Shield 

terminals 1000VAC between coil & other terminals 
Temperature Range--30°C - +80°C at nominal voltage 
Time Value-approx. 6 ms at nominal voltage 
Vibration Resistance-30G (10- 55Hz) ... Destructive 

20G (10- 55Hz) ... Unerring 
Shock Resistance-IOOG (6ms) ... Destructive Reference value 

50G (1lms) ... Unerring 
TABlE-l Non Latching type 

Must Release or 
Nominal Coil Operate Revene 

Coil Resistance Voltage Operate 
Orderiog Voltage ± 10% at20·C VoRage at List 

Code (Voe) at 20·C (0) (VUC) 20·C (VUC) Price 
URI 1.5W-K 1.5 6.3 +1.05 +0.08 16.38 
URl-3W-K 3 15 +2.1 +0.15 16.38 
URl-4.5W·K 4.5 56.3 +3.15 +0.23 16.38 
URI-5W-K 5 69.5 +3.5 +0.25 16.38 
URI-6W-K 6 100 +4.1 +0.3 16.38 
URI-9W-K 9 225 +63 +0.45 l6.38 
URI-12W-K 12 400 +8.4 +0.6 16.38 
URI-18W-K 18 900 +12.6 +0.9 l638 
URI-24W-K 24 1600 +16.8 +1.2 16.38 
URI-48W-K 48 5900 +316 +1.4 17.98 

TABlE-2 Single winding latching type 
URll-1.5W·K 1.5 9 +1.05 1.05 16.51 
URll-3W·K 3 36 +1.1 -2.1 16.51 
URIL-4.5W·K 4.5 81 +3.15 -3.15 16.52 
URlL-5W·K 5 100 +3.5 -3.5 16.51 
URll-6W·K 6 144 +4.1 -4.1 16.51 
URIL-9W·K 9 314 +6.3 -6.3 16.51 
URIL-12W-K 12 576 +8.4 -8.4 16.52 
URll-18W·K 18 1296 +12.6 -12.6 16.51 
URIL-24W·K 24 1304 + 16.8 -16.8 l6.51 
URIL-48W·K 48 9116 +33.6 -316 l8.81 

TABlE-3 Double Winding latching type 

URIL-01.5W·K 1.5 P 4.5 +1.05 
S 4.5 +1.05 1105 

URIL-03W·K 3 P 18 +1.1 
S 18 +1.1 17.05 

URIL-D4.5W·K 4.5 P 40.5 +3.15 
S 40.5 +3.15 17.05 

URIL-05W·K 5 P 50 +3.5 
S 50 +3.5 17.05 

URll-D6W·K 6 P 71 +4.2 
S 71 +4.1 17.05 

URIL-D9W-K 9 P 161 +6.3 
S 162 +63 1105 

URIL-OI2W·K 12 P 288 +8.4 
S 288 +8.4 17.05 

URlL-DI8W·K 18 P 648 +11.6 
S 648 +11.6 17.05 

URIL-D24W·K 14 P 1151 +16.8 
S 1151 +16.8 17.05 

UR 1 L - 048W·K 48 P 4189 +33.0 
S 4189 +33.6 18.65 

Notes. If correct polarity is not applied to the coil terminals. relay does not operate properly. 
• To release latched contact. polarity to be applied to coil terminals should be reversed .• Since 
this is the polarized relay. Confirm the relays performance in the actual circuit, prior to use . 
When relays are expected to be mounted very closely together or to be used under strong 
f)1agnetic fields. 

Exclusive Sales Agent • ITT COMPONENTS • A Division of ITT Corp. • FAX 714·727-2109 
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4500 RELAYS 

TAHAMI5AWA 
ELECTRIC CO., LTD. 

5 Amp SPDT 
L- 0.843" 
W- 0.646" 
H - 0.583" 

CONTACT DATA 

Arrangement - 1 Form C 

LZ RELAY 

Material- SA type: Gold overlay silver·nickel alloy (single) 
3A type: Gold overlay silver (single) 
lA type: Gold overlay silver·palladium alloy (bifurcated) 

Load - SA type: SA @ 30V DC or 120V AC, 4A @ 240V AC resistive, % HP 
3A type: 3A @ 30V DC or 120V AC, 2.SA @ 240V AC resistive, 

1 j 10 HP 
1A type: lA @ 30V DC or 120V AC, resistive 

Life - Mechanical: 20 million operations minimum 
Electrical: 0.1 x 10' operations minimum at rated load 

Timing - Operate: < 5 ms (standard type), < 6 ms (high sensitive type) 
Release: < 2 ms 

COIL DATA (@ 20°C) 

Operate Power - 210 mW (standard type), 150 mW (high sensitive type) 

Nominal Power - 450 mW (standard type), 330 mW (high sensitive type) 

Maximum Power - l.4W 

GENERAL DATA 

Insulation Resistance - 250 Mn at 500V DC 

Dielectric Strength - 7S0V AC between open contacts 
2000V AC between all other points 

Temperature Range - standard type - 40°C to + 70°C 
sensitive type - 40°C to + 80°C 

Vibration Resistance - 15G nO-55 Hz) 

Shock Resistance - ISG (1l ms :tl ms) 

Approximate Weight - 8 gr (0.28 ozJ 
Enclosure - Standard - polycarbonate 

Washable or sea led - PBT 
Surge Strength - 3000V 

Standard Coil and Contact Combinations (20°C) 

Standard types 
5 3.25 
6 390 
9 5.85 

12 1.80 
24 15.6 
48 28.8 

.. 
High sensItIve types 

5 3.25 
6 390 
9 5.85 

12 1.80 
24 15.6 . Add $0.10 to lISt Proce 

Latch types 
5 3.4 
6 4.1 
9 6.2 

12 8.1 
24 16.2 
48 32.3 
60 40.4 . Add 10.10 to lISt Proce 

8.3 56 ll·5H 
9.9 80 ll·6H 

14.9 180 ll·9H 
19.8 320 ll·12H 
39.6 1280 ll·24H 
79.2 3800 llA8H 

9.8 80 ll·5HS 
117 110 ll·6HS 
17.6 250 ll·9HS 
23.4 440 ll·12HS 
45.6 1180 ll·24HS 

NA 12 ll~5H 

NA 17.5 lllc6H 
NA 40 lllc9H 
NA 10 ll~12H 

NA 275 lllc24H 
NA 1000 lZlA8H 
NA 1500 lllc60H 

ll·5 
ll6 
ll9 
ll·12 
ll·24 
ll-48 

ll·5S 
ll6S 
ll9S 
ll·12S 
ll·24S 

ll~5 

LZC6 
lllc9 
lll·12 
lllc24 
lll·48 
lllc60 

$2.71 
$171 
$171 
$2.11 
$2.71 
$3.06 

$2.80 
$2.80 
$2.80 
12.80 
$2.80 

14.11 
$4.17 
$4.17 
$4.11 
$4.17 
$4.17 
$4.17 

Miniature 
General Purpose Relays 

S Amp SPST-NO 
L -0.787/1, 
W - 0.394/1, 
H -0.504/1 

CONTACT DATA 

lY RELAYS 

Arrangement -1 Form A (SPST-N.OJ 

Material & Rating-
JY·( )H, JY·() - Gold plated silver cadmium oxide alloy 

JY·( )H - SA, 30V DC or 250V AC resistive 
JY·() - 3A, 30V DC or 2S0V AC resistive 

Life Expectancy - Mechanical- 20 million operations 
Electrical- 100,000 operations at rated load 

COIL DATA 

Voltage - JY· 4.5 to 24V DC 

Power (at 20°C) - JY· Nominal 0.2W 
JY· Operate 0.098W 

Max. Operate (at 20°C) - 70% of nominal voltage 

Duty - Continuous 

GENERAL DATA 

Insulation Resistance - Min. lOOOMo at 500V DC 

Dielectric Strength - JY· 7S0V AC (50/60 Hz) between open contacts 

Surge Strength - 6000V (1 x 40l's) 

Temperature Range (at Nominal Voltage)-
JY· - 40°C to + BO°C - Non·carrying condition of contacts 

Time Value - Operate Max. 10ms 
Release Max. 10ms 

Weight - 5gr (ApproxJ 

EnClosure - PBT 

Standard Coil and Contact Combinations 
Maximum 

Nominal Operate Continuous Coil Ordering 
Voltage Voltage Voltage Resistance Code 

5 3.5 11.5 125 IY.5-H·K 
6 4.2 13.8 180 JY.6·H·K 
9 6.3 20.7 405 JY·9H¥ 

12 8.4 21.6 120 IY·12-H·K 
18 12.6 41.4 1620 IY·18-H·K 
24 16.8 55.2 2880 JY·24-H·K 

IY Socket JKAN 

Exclusive Sales Agent • ITT COMPONENTS • A Division of ITT Corp. • FAX 71027-2109 
5 Jenner Street • Irvine, California • Phone: (714) 727-3001 • TWX: 910·595·1744 • Telex: 69·1389 
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list 
Price 

$3.13 
$3.73 
$3.73 
$3.13 
$3.13 
$3.13 

$1.41 
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4500 

TAHAMI5AWA 
ELECTRIC COy LTD. 

l-O.925", 
W-O.386", 
H -0.984" 

CONTACT DATA 

VG RELAY 

Arrangement - 1 Form C (SPDn 
Material & Rating -

VG-( )H, - Silver alloy SA 24V DC or 120V AC resistive 
VG·( ), VG·( )S - Silver alloy 3A 30V DC or 120V AC resistive 
VG·( )L, VG-( )LS - Gold overlaid silver alloy lA 30V DC 

or 120V AC resistive 
Life Expectancy - Mechanical: 10 million operations 

Electrical: 100,000 operations at rated load 
30,000 operations at TV Rating 

COIL DATA 

Voltage - S to 48V DC (High sensitive type - to 24V DC) 
Power (at 20°C) - Standard type: operate 0.18,.., 0.2W 

nominal 0.36 ,.., O.4W 
High sensitive type: operate 0.1 ,.., 0.13W 

nominal 0.2 ,.., 0.26W 
Max. Operate (at 20°C) - 70% of nominal voltage 
Duty - Continuous 

GENERAL DATA 
Insulation Resistance - Min. 1000 Mfl at SOOV DC 
Dielectric Strength - 7S0V AC (SO / 60 Hz) between open contacts 

4000V AC (50/60 Hz) between coil and contacts 
Surge Strength - 7000V (1 x 40 !Ls) 
Temperature Range (at Nominal voltage}-

Standard type -40°C to + 7S0C} Non-carrying condition 
High sensitive type -40°C to +8SoC of contacts 

Time Value (at Nominal voltage) - Operate Max. 8 ms 
. Release Max. S ms 

Mounting - For direct printed circuit mounting on grid spacing of 
2.S4 mm (0.1 in.) up to board thickness of 2 mm (0.08 in.l 

Weight - 12 gr (Approx.l 

Enclosure - PBT 
Coil O.t. Ordering Code 

Coil Gold Overl.id Silver Alloy 
Resist. Must 

Nom. in Ohm operate 1~:rm I list I 1:!m I list I lA I Coil ±10% Volt.ge 1 Form list 
Voltage at 20°C 20°C C Price C Price C Price 

Standard Type 
5 69 3.5 VG· 5H $3.60 VG 5 $3.46 VG· 5L $3.46 
6 100 4.1 VG· 6H $3.60 VG 6 $3.46 VG· 6L $3.46 
9 115 6.3 VG· 9H $3.60 VG· 9 $3.46 VG· 9L $3.46 

12 400 8.4 VG·12H $3.60 VG-12 $3.46 VG-12L $3.46 
18 870 11.6 VG·18H $3.60 VG·18 $3.46 VG·18L $3.46 
14 1450 16.8 VG·14H $3.60 VG·14 $3.46 VG·14L $3.46 
48 6000 33.6 VG·48H $4.44 VG·48 $4.31 VG·48L $4.31 

.. High Sensitive Types 
5 110 3.5 VG· 5S $3.46 VG· 5LS $3.46 
6 150 4.1 VG· 6S $3.46 VG· 6LS $3.46 
9 315 6.3 VG· 9S $3.46 VG· 9LS $3.46 

11 575 8.4 VG·l1S $3.46 VG·I1LS $3.46 
18 1400 11.6 VG·18S $3.46 VG·18LS $3.46 
14 1130 16.8 VG·14S $3.46 VG·24LS $3.46 

RELAYS 

Sub Miniature 
General Purpose Relays 
L-0.551" , 
W-0.354", 
H-O.l97" 

AlAS RELAY 

CONTACT DATA 
Arrangement-2FormC (DPDn 
Material-Stationary ... Gold overlaid silver palladium 

Movable ... Silver palladium 
Resistance-Max. 100mU (Initial) 
Rating-IA 30V DC or O.SA 12SV AC (Resistive) 
Life expectancy-Mechanical: Min 100 'million operations 

Electrical: Min SOO,OOO operations at lA 30V DC 

4500 

: Min 200,000 operations at 0.5A 12SV AC 

COIL DATA 
VOltages-4.S to 48V DC 
Power (at 20·C)-Operate 0.07W (O.llW for 24V coil) 

Ngminal O.l4W (O.2W for 24V coil) 
Operate (at 20·C)-70% of nominal voltage 
Duty-Continuous. 

GENERAL DATA 
Insulation resistance-Min. 1000MU at 500V DC 
Dielectric strength-lOOOV AC between open contact, coil-contact, adjacent 

contact 
Surge strength-1500V 
Temperature range--40°C - +8SoC at nominal voltage 
Time Value (at nominal voltage)-Operate Max. 6mS Release Max. 4mS 

10 to S5Hz amplitude Smm ... Destructive Reference 
Vibration Resistance-l 0 to 55Hz amplitude 3mm ... Unerring } 

Shock Resistance-SOG (11 mS) ... Unerring Value 
100G (6mS) ... Destructive 

Enclosure-PBT 
Notes: 
• Since this is the polarized relay, confirm the relays performance in the actual circuit, 

priorto use. When relays are expected to be mounted very closely together orto be used 
under strong magnetic fields. 

Single Winding Non-Latching Substitute AS Prefix for SMD Type 
Must Release or 

Nominal Coil Operate Reverse 
Coil Resistance Voltage Operate 

Ordering Voltage ± 10% at 20°C Voltage at list 
Code (VOC) at 20°C (0) (VOC) 20°C (VOC) Price 

A-3W-K 3 64.3 +1.1 +0.3 5.11 
A-4.5w-K 4.5 145 +3.15 +0.45 5. " A-5w-K 5 178 +3.5 +0.5 5. " 
A-6W·K 6 157 +4.1 +0.6 5.11 
A-9W-K 9 579 +6.3 +0.9 5.11 
A-12Y1-K 12 1028 +8.4 +1.2 5. " 
A-18W-K 18 1620 +12.6 +1.8 5.11 
A-24W-K 24 2880 +16.8 +2.4 5.11 
A-48YI-K 48 7680 +33.6 +4.8 6.48 

Single Winding Latching 
AL-3W·K 3 90 +1.1 1.1 5.77 
AL-4.5W-K 4.5 103 +3.15 -3.15 5.77 
AL-5W·K 5 150 +3.5 -3.5 5.77 
AL-6WK 6 360 +4.2 -4.1 5.77 
AL-9WK 9 810 +6.3 -63 5.77 
Al-12w-K 12 1440 +8.4 -8.4 5.77 
AL-18W·K 18 1160 +11.6 -11.6 5.77 
AL-14W·K 14 3840 +16.8 -16.8 6.66 

Double Wmdmg Latchmg 
AL-03W·K 3 P 45 +2.1 

S 45 +2.1 5.99 

AL-04.5W·K 4.5 P 101 +3.15 
S 101 +3.15 5.99 

AL-D5w-K 5 P 125 +3.5 
S 125 +3.5 5.99 

AL-D6W·K 6 P 180 +4.2 
S 180 +4.1 5.99 

AL-09W-K 9 P 405 +6.3 
S 405 +6.3 5.99 

AL-D12W-K 12 P 720 +8.4 
S 720 +8.4 5.99 

AL-018WK 18 P 1080 +11.6 
S 1080 +12.6 5.99 

AL-D24w-K 24 P 1920 +16.8 
S 1920 +16.8 5.99 

Exclusive Sales Agent • In COMPONENTS • A Division of In Corp. • FAX 714-727-2109 
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4500 

TAHAMI5AWA 
ELECTRIC CD., LTD. 

L-1.l50" 
W-0.508" 
H - 0.996" 

CONTACT DATA 

VB/VS RELAY 

Arrangement-1 Form A or C 15/10 Amp (VS) 
2 Form C 5 Amp (VB) 

Material-Silver Nickel (Standard), silver tin oxide (15A) 
Rating-5 lOllS Amp at 24V DC or 240V AC 

1/6 or 113 HP 120V AC motor load 
Inrush Current - 51 or 78A at 120 V AC 
Max. Carrying Current - SPOT 14A, OPOT 7 A 
Life Expectancy - Mechanical 5 million operations 

Electrical: 100,000 operations at 5 or lOA 24V DC or 240V AC 
200,000 operations at 5 or IDA 120V AC resistive 

3.5 or 7 A 24V DC or 240V AC 
30,000 operations at V& or Va 120V AC motor load 

COIL DATA 
Nominal Voltage - 3 to GOV DC 
Power (at 20°C) - Nominal: O.72W Standard Type 

0.53W High Sensitive Type 
Operate: 0.35W Standard Type 

0.2GW High Sensitive Type 
Maximum: I.4W 

GENERAL 
Dielectric Strength - Min. 1000V AC between open contact 

Min. 5000V AC between all other conductors 
Insulation Resistance - Min. 1000Mn at 500V DC between conductors 
Surge Strength - 1 O,OOOV. 
Temperature Range - (TV types) -40°C to +50°C 

Standard types) -40°C to +65°C 
(Sensitive types) -40°C to + 75°C 

Enclosure - Polycarbonate 

Standard Coil and Contact Combinations 

5 36 
SPDT 6 50 
16A 12 200 

24 820 

5 36 
SPDT 6 50 
lOA 12 200 

24 820 

5 36 
DPDT 6 50 

5A 12 200 
24 820 

High Sensitive Types 
5 47 

SPOT 6 68 
lOA 12 270 

24 1100 

5 47 
DPDT 6 68 

5A 12 270 
24 1100 

3.5 
4~2 

8.4 
16.8 

3.5 
4.2 
8.4 

16.8 

3.5 
4.2 
8.4 

16.8 

3.5 
4.2 
8.4 

16.8 

3.5 
4.2 
8.4 

16.8 

Ordering 
Code 

VSB~ 5TB 
VSB~ 6TB 
VSB~ 12TB 
VSB~24TB 

VS~ 5TBU·E 
VS~ 6TBU·E 
VS~ 12TBU~E 

VS~24TBU~E 

VB~ 5TBH 
VB· 6TBH 
VB~ 12TBH 
VB~24TBU~E 

VS~ 5STBU~E 

VS~ 6STBU~E 

VS~ 12STBU~E 

VS~24STBU~E 

VB~ 5STBU~E 

VB~ 6STBU~E 

VB~ 12STBU~[ 

VB~24STBU~[ 

$4.88 
$4.88 
$4.88 
$4.88 

$3.46 
$3.46 
$3.46 
$3.46 

$3.95 
$3.95 
$3.95 
$3~95 

$3.69 
$3.69 
$3.69 
$3.69 

$4.17 
$4.17 
$4.17 
$4.17 

RELAYS 

Miniature Power Relays 

L - 1.968" 
W -1.268" 
H - 0.949" 

CONTACT DATA 
Arrangement - 1 Form A 

Material- Silver Alloy 
Rating: 

VF RELAY 

Rating 

4500 

Maximum 
ClaSSification Resistive Motor Load Inrush Current 

H 30A 250V AC 2H P 25A 250V AC 70A 200V AC 

M 25A 250V AC 1.5HP 20A 250V AC 60A 200V AC 

L 20A 250V AC IHP 15A 250V AC 55A 100V AC 

Maximum Carry Current - 30A 
Life Expectancy - Mechanical: 5 million operations 

Electrical: 200,000 operations at motor load 
100,000 operations at resistive load 

COIL DATA 
Nominal Voltage - 3 to 60V OC 

Power (at 20°C) - Nominal: 1.2W 
Operate: 0.59W 
Maximum: 3.0W 

GENERAL DATA 
Dielectric Strength - 1200V AC between open contacts 

4000V AC between all other conductors 

Insulation Resistance - IOOOMa (min.) at 500V DC 
Surge Voltage - 1O,000V 
Timing (approx.) - Operate: 15ms at nominal 

Release: 3ms at nominal 
Temperature Range - -40°C to + 70°C 

Weight - 55 gr 
Vibration - 10 - 55Hz 

Shock - 20G 
Enclosure - Polycarbonate 

Standard Coil and Contact Combinations 

Coil Data at 20'C Ordering Code 

Coil 
Nominal Resistance Must Quick PCB 

Coil in Ohms Operate Connect Coil 
Voltage ±10% Voltage Terminals Terminals 

6 30 4.2 Vf~ 6HU VfB~ 6HU 
12 120 8.4 Vf~12HU VfB~ 12HU 
24 480 16.8 Vf~24HU VfB~24HU 

48 1920 33.6 Vf~48HU VfB48HU 

6 30 4.2 Vf~ 6MU VfB~ 6MU 
12 120 8.4 Vf~ 12MU VfB~ 12MU 
24 480 16.8 Vf24MU VfB~24MU 

48 1920 33.6 Vf~48MU VfB~48MU 

6 30 4.2 Vf~ 6LU VfB 6LU 
12 120 8.4 VF~12LU VfB~ 12LU 
24 480 16.8 Vf~241U VfB~24LU 

48 1920 33.6 VF-48LU VfB~48LU 

list 
Price 

$8.88 
$8.88 
$8.88 
$8.88 

$8.17 
$8.17 
$8~17 

$8.17 

$7.55 
$7.55 
$7.55 
$7.55 
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4500 RELAYS 4500 

High Voltage Relays 
KILOVAC, THE WORLD'S LEADING SUPPLIER OF HIGH VOLTAGE SWITCHING DEVICES. 

THE WORLD'S LEADING SUPPLIER 
OF HIGH VOLTAGE 

SWITCHING DEVICES 
For over two decades, Kilovac Corporation 
has been exclusively dedicated to the design 
and manufacture of vacuum and gas-filled 
high voltage relays, switching and power 
control devices. 

Today Kilovac is recognized as the 
world's leading supplier of proprietary high 
voltage switching devices for a broad range 
of critical applications. 

Kilovac pioneered the development of 
special high voltage relays for heart defibril
lators and remains the leading supplier for 
relays in this market. Kilovac relays have 
been to the moon in the Lunar Rover Vehicle 
and to the depths of the sea on nuclear 
submarines. 

KILOVAC CAN QUICKLY MEET 
YOUR REQUIREMENTS 

The key to Kilovac's success has been its 
ability to respond quickly to customer 
requirements; to develop special relays or 
modifications to standard relays for unique 
requirements; and to deliver reliable prod
ucts promptly. 

Major advances in manufacturing tech
nology allow Kilovac to provide high quality 
vacuum relays at an affordable price. 

Kilovac deSigns and manufactures vac
uum and gas-filled switching devices with 
ratings from 48V to 200,OOOV, in single, dou
ble and 4-pole styles. 

A wide variety of special modifications 
can be made to Kilovac's existing product 
line allowing you to meet unique require
ments at very competitive prices. 

YOU CAN RELY ON KILOVAC TO 
MEET YOUR REQUIREMENTS 

Kilovac's vertically integrated manufacturing 
facility allows it to quickly accommodate 
special modification and design, build, and 
test relays and other switching devices for 
unique applications. 

Kilovac offers its customers a full twelve 
month warranty on all its products. 

Engineering samples can frequently be 
supplied for test and evaluation in your cir
cuits and for your use with your specific 
applications. 

Don't experiment with high voltage 
switching devices ... rely on the proven 
experience of Kilovac Corporation. 

I VOLTAGE: I "'1--270Vdc--~----3.5kV---~-----5kV-----)~ 

Kilovac Part No. 

Contact Arrangement 

Rated Operating Voltage 
(kVdc or 60 Hz peak) 

Test Voltage (kVdc) 

Continuous carry current 
contacts closed, max 
(amps dc or 60 Hz peak) 

Recommended for 
Power Switching 

Contact Rllsistance, 
max (ohms) 

Operate Time, max (ms) 

Coil Resistance 
(ohms ±10%@20°C) 

Coil VoltageS 
(Vdc, nominal) 

Nominal Dimensions 
(inches) 

Nominal Weight (oz) 

Mounting Style 

AP81A 

SPST-NO 

.270Vdc 

1.5 

5 

Y';5A 

.025 

10 

290 

28 

2.25L 
x .75H 

3 

PC 

(1) Su~able for power switching. Contact factory for details. 
(2) Gas filled for power switching on the "make". 
(3) Operation in oil. 

Send for KlloV8C catalog 
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AP44A 

SPST-NO 

.270Vdc 

1.5 

45 

Y"15A 

.025 

15 

180 

28 

.750 
x 2.5H 

1.8 

Flange 

P.O. Box 4422EM, Santa Barbara, CA 93140 USA 
(805) 684-4560· TWX 910-336-1141 • FAX (805) 684-9679 

HC-l 

SPOT 

3.5 

5 

25 

N 

.010 

6 

335 

26.5 

.750 
x 1.5 H 

Thr'ded 
Base 

HC-3 

SPOT 

3.5 

5 

18 

Y' 

.020 

6 

335 

26.5 

.750 
x 1.5H 

Thr'ded 
Base 

HC-5' 

SPOT 

3.5 

5 

8 

Y' 

.5' 

6 

335 

26.5 

.750 
x 1.5H 

Thr'ded 
Base 

'[!TIt,'; 

~ , 
K41A 

SPST-NO 

5 

6 

15 

Y' 

.020 

10 

290 

26.5 

.650 
x 1.7 H 

Flange 

K41B 

SPST-NC 

5 

6 

15 

Y' 

.020 

10 

290 

26.5 

.650 
x 1.7H 

Flange 

K41C 

SPOT 

5 

6 

15 

Y' 

.020 

10 

290 

26.5 

.650 
x 2.1H 

Flange 

(4) Contact resistance in gas filled relays is tested at 28 Vdc and 1 amp. 
(5) 12 Vdc and 115 Vdc coils available on request. 
(6) When encapsulated. 35 kV operate, 37 kV test voltage. 

8·1552 For manufacturers' sales offices, see yellow pages 

K41P 

LATCH 

5 

6 

15 

N 

.020 

6 

80 

26.5 

.650 
x 1.7H 

Flange 
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High Voltage Relays 
KILOVAC, THE WORLD'S LEADING SUPPLIER OF HIGH VOLTAGE SWITCHING DEVICES. 

Typical high voltage relay applications 
are listed below: 
COMMUNICATIONS-H.F. SSB radio, 
digital antenna couplers and tuners, 
transmit/receive switching. 
TEST EQUIPMENT-Electrostatic dis
charge testing, dielectric testing, cable 
and harness testing. 
AEROSPACE POWER SWITCHING
Aircraft, space systems, submarine 
and ground equipment where 48 Vdc, 
155 Vdc, 270 Vdc and 20 KHz switching 
and control is required. 

TYPICAL APPLICATIONS 

RADAR-Pulse forming networks, mod
ulators/transmitters, TWT and klystron 
switching. 
GENERAL-Safety interlock applica
tions, high voltage power supplies, 
polarity reversal, nuclear instrumenta
tion, switching in explosive or corrosive 
atmospheres. 
LASERS-Pulse forming network dis
charge, safety interlock, simmer circuit 
isolation, Pockels cell isolation. 

SEMICONDUCTOR PROCESSING 
PLASMA ETCHING-Multiple target 
switching. 
HIGH INTENSITY LIGHTING 
SYSTEMS 
MEDICAL INSTRUMENTS-Heart 
defibrillators, surgical lasers, mag
netic resonance imaging (MRI), 
Electrophoresis. 

J VOLTAGE: JI--5kV ---ir------------ 8 kV -----------+110 kV ~ 

~--

~~~-c,-

J 
i; 

Kllovac Part No. K40P 

Contact Arrangement LATCH 

Rated Operating Voltage 
5 (kVdc or 60 Hz peak) 

Test Voltage (kVdc) 6 

Continuous carry current 
contacts closed, max 15 
(amps dc or 60 Hz paak) 

Recommended for N Power Switching 

Contact Resistance, 
.020 max (ohms) 

Operate Time, max (ms) 

Coli Resistance 
80 (ohms ± 10% @ 20·C) 

Coil VoltageS 
26.5 (Vdc, nominal) 

Nominal Dimensions .650 
(inches) x 1.7H 

Nominal Weight (oz) 

Mounting Style Flange 

(1) Suitable for power swijching. Contact factory for details. 
(2) Gas filled for power switching on the "make". 
(3) Operation in oil. 

Send for Kilovac catalog 
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K47A 

SPST-NO 

8 

9 

12 

Y' 

.030 

10 

920 

26.5 

.650 
x 1.82 H 

.6 

Flange 

P.O. Box 4422EM, Santa Barbara, CA 93140 USA 

K47B 

SPST-NC 

8 

9 

12 

Y' 

.030 

10 

920 

26.5 

.650 
x 1.82 H 

.6 

Flange 

(80S) 684·4560· TWX 910-336-1141 • FAX (80s) 684·9679 

.. 
'1) i~ 

- .. 
HC-2 HC-4 H-18 K81B K81C 

SPOT SPOT OPOT SPST-NC SPOT 

8 8 8 8 8 

10 10 10 10 10 

25 15 10 10 10 

N Y' Y' Y' Y' 

.010 .020 .020 .050 .050 

6 6 15 10 10 

335 335 250 290 290 

26.5 26.5 26.5 26.5 26.5 

1.130 1.130 1.50 2.25L 2.5L 
x 1.88 H x 1.88 H x 1.97 H x .75H x .75H 

1.25 1.25 4 1.5 2.0 

Thr'ded Thr'ded Thr'ded PC PC Base Base Base 

(4) Contact resistance in gas filled relays is tested at 28 Vdc and 1 amp. 
(5) 12 Vdc and 115 Vdc coils available on request. 
(6) When encapsulated, 35 kV operate, 37 kV test voltage. 

= ""== II _E ... --. .... ~~"""' ... 8 =,. === = •• .-.== 
iii , •• \JYUI\., 

Corporation 

K81A 

SPST-NO 

10 

11 

10 

Y' 

.050 

10 

290 

26.5 

2.25L 
x .75H 

1.5 

PC 
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High Voltage Relays 
KILOVAC, THE WORLD'S LEADING SUPPLIER OF HIGH VOLTAGE SWITCHING DEVICES. 

FEATURES OF VACUUM AND GAS-FILLED RELAYS 
• Smaller size for a given voltage/ 
current rating 

• Extremely low and stable contact 
resistance in vacuum relays 

• No contact oxidation due to arcing 
• Faster operate times 
• High resistance to thermal and 
mechanical shock 

• Capable of switching high inrush 
currents using gas filled relays 

• Safe use in explosive or corrosive 
atmospheres 

• No contact maintenance 
• Usable at frequencies above 30 MHz 
• Rapid arc extinguishment for power 
switching in vacuum relays 

• Can be mounted in any orientation 

I VOLTAG"E: III----10kV-----+--12kV---+-----15kV------)~ 

Kilovac Part No. 

Contact Arrangement 

Rated Operating Voltage 
(kVdc or 60 Hz peak) 

Teat Voltage (kVdc) 

Continuous carry current 
contacts closed, max 
(amps dc or 60 Hz peak) 

Recommended for 
Power Switching 

Contact Resistance, 
max (ohms) 

Operate Time, max (ms) 

Coil Resistance 
(ohms ± 10% @ 20°C) 

Coil Voltage' 
(Vdc, nominal) 

Nominal Dimensions 
(inches) 

Nominal Weight (oz) 

Mounting Style 

K43A 

SPST·NO 

10 

11 

15 

Y' 

.020 

10 

290 

26.5 

.65D 
x 2.18 H 

Flange 

(I) Suttable for power switching. Contact factory for details. 
(2) Gas filled for power switching on the "make". 
(3) Operation in oil. 

Send for Kilovac catalog 
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K43B 

SPST·NC 

10 

11 

15 

Y' 

.020 

10 

290 

26.5 

.65D 
x 2.18 H 

Flange 

P.O. Box 4422EM, Santa Barbara, CA 93140 USA 

K43C 

SPDT 

10 

11 

15 

Y' 

.020 

10 

290 

26.5 

.65D 
x 2.62 H 

Flange 

(805) 684-4560· TWX 910-336·1141 • FAX (805) 684·9679 

H·14 

DPDT 

12 

15 

30 

Y' 

.015 

20 

120 

26.5 

1.8 D 
x 2.77H 

8 

Thr'ded 
Base 

H·16 

DPDT 

12 

15 

30 

Y' 

.030 

20 

120 

26.5 

1.03 D 
x 3.26 H 

5 
Thr'ded 

Base 

H·8 

SPDT 

15 

20 

15 

Y' 

.015 

15 

265 

26.5 

1 D 
x 3H 

3 

Thr'ded 
Base 

.,.. 
, t 

KC·2 

SPDT 

15 

17 

50 

N 

.012 

15 

250 

26.5 

1.37D 
x 2.26 H 

3 

Flange 

KC·8 

SPDT 

15 

17 

30 

Y' 

.025 

15 

180 

26.5 

1.37D 
x 2.26H 

3 

Flange 

(4) Contact resistance in gas filled relays is tested at 28 Vdc and 1 amp. 
(5) 12 Vdc and 115 Vdc coils available on request. 
(6) When encapsulated, 35 kV operate, 37 kV test voltage. 

- ..,,--- ~--== = = -==:... '= ====-.c=... ® -- --- -- - ~---=~ === == =--=== - ,... --- ---~--= ,11~=1f~~ 
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KC·11 

SPOT 

15 

17 

50 

N 

.012 

15 

250 

26.5 

1.37D 
x 2.26H 

3 

Thr'ded 
Base 
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High Voltage Relays 
KILOVAC, THE WORLD'S LEADING SUPPLIER OF HIGH VOLTAGE SWITCHING DEVICES. 

All Kilovac relays have either a 
vacuum or gas dielectric. Both have the 
obvious benefit of providing high volt
age isolation in a small package, but 
each has unique characteristics which 
should be considered. 

VACUUM AS A DIELECTRIC 
A vacuum is, in many ways, the 

ideal dielectric. Since most high voltage 
arcs are initiated by the ionization of the 
insulating medium, absence of any 
such media (i.e., a hard vacuum) pro
duces the greatest possible isolation 
between contact electrodes. In a vac
uum of 10-' mm of mercury, dielectric 
strengths can be achieved on the order 
of 2000 V/mil. A vacuum dielectric has 
the additional advantage of providing 
an inert, non-oxidizing atmosphere in 
which high voltage contacts operate. 

The chief advantage in using a 
vacuum relay is that it has low and sta
ble contact resistance over the life of 
the relay. 

GAS AS A DIELECTRIC 
Because of the arc suppression 

characteristics of electronegative gas, 
gas-filled relays are generally more 
suitable for power-switching on the 
"make" or N.O. contacts, as used in the 
capacitive discharge of heart defibrilla
tor circuits or pulsed lasers. 

When the relay is switched, ioniza
tion of the gas causes electrical conti
nuity to occur before mechanical 
continuity is achieved. Thus, contact 
bounce may occur without interruption 
of the circuit if circuit voltage is above 
3500 volts. This phenomenon contrib
utes to the long life gas-filled relays 
demonstrate in capacitive discharge 
circuits. 

VOLTAGE: 11-1-----------15kV-----------+-1 20kV~ 

J ................................... ~ 
• 1 I , ' 

Kilovac Part No. KC-12 KC-15' KC-16' K60C' K46A K46B K46C H-26 H-19 

Contact Arrangement SPOT SPOT SPOT SPOT SPST-NO SPST-NC SPOT 4POT OPOT 

Rated Operating Voltage 15 15 15 15' 15 15 15 15 20 (kVdc or 60 Hz peak) 

Test Voltage (kVdc) 17 17 17 17 17 17 17 17 25 

Continuous carry current 
contacts closed, max 30 12 12 10 45 45 45 30 30 
(amps dc or 60 Hz peak) 

Recommended for Y' Y' Y' Y' Y' Y' Y' Y' Y' Power Switching 

Contact Resistance, 
.025 1.0' 1.0' 1.0' .010 .010 .010 .020 .015 max (ohms) 

Operate Time, max (ms) 15 15 15 15 10 10 10 30 30 

Coil Resistance 180 180 180 125 290 290 290 130 225 (ohms ± 10%@ 20°C) 

Coil Voltage' 26.5 26.5 26.5 26.5 26.5 26.5 26.5 26.5 26.5 (Vdc, nominal) 

Nominal Dimensions 1.370 1.370 1.370 1.000 .750 .750 .750 2.30 2.280 
(inches) x 2.26H x 2.26H x 2.26H x 2.50H x 2.5H x 2.5H x 3.17 H x 3.92H x 3.25 H 

Nominal Weight (oz) 3 3 3 3.3 1.8 1.8 2.2 16 7 

Mounting Style Thr'ded Flange Thr'ded Thr'ded Flange Flange Flange Thr'ded Thr'ded 
Base Base Base Base Base 

(1) Suilable for power switching. Contact factory for details. (4) Contact resistance in gas filled relays is tested at 28 Vdc and 1 amp. 
(2) Gas filled for power switching on the "make". (5) 12 Vdc and 115 Vdc coils available on request. 
(3) Operation in oil. (6) When encapsulated. 35 kV operate. 37 kV test voltage. 

Send for Kilovac catalog - ~--- ..,--
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High Voltage Relays 
KILOVAC, THE WORLD'S LEADING SUPPLIER OF HIGH VOLTAGE SWITCHING DEVICES. 

POWER SWITCHING 
For proper relay performance in 

hot switching applications, the conse
quences of the circuit conditions must 
be assessed for each unique applica
tion. It is therefore essential that Kilovac 
be as fully informed as possible when 
recommending relays for hot switching 
applications. To select the proper relay, 
the following information should be 
supplied to the Kilovac Sales Engineer: 

a. Type of Load 
b. Current and voltage values to be 

switched. If capacitive discharge, peak 
current and RC time constant values 
are needed. 

c. Repetition rate or frequency of 
operation desired 

d. Expected life span 
Frequently, the only way to deter

mine whether a relay will survive a par
ticular power switching application is to 
test it in the circuit. These tests ideally 
can be performed in the customer's cir
cuit or, if that is not pOSSible, in Kilovac's 
well-equipped test lab. 

270 VDC APPLICATIONS 
Not all high-voltage relays are 

used in truly high-voltage applications. 
ConSider, for example, aerospace 
power distribution systems. Studies 
have shown that 270-volt dc systems 
offer improvements in reliability, main
tenance cost, reduced fuel consump-

tion, weight and life cycle cost com
pared to conventional 28 Vdc and 115/ 
200 volt, 400-hertz ac systems. 

Conventional switching devices 
currently used with 28-volt dc or 115/ 
200 volt, 400-hertz ac systems will 
require major modifications in order to 
reliably switch 270-volt dc circuits. 
These modifications will result in unde
sirably large and heavy units, making 
them impractical for the intended appli
cation. The use of vacuum as an insu
lating medium to switch 270-volt dc 
loads provides a significant increase in 
performance and reliability without the 
penalty of increased size and weight. 

Ir--VO-L-TA-G-E:--,III--------------25kV------------~) 

~ ~ '" f" ' , 

~ 
I 

I 
~ ~ . /' 

Kilovac Part No. H-17 KC-22 KC-32 KC-28' KC-38' KC-30 K62A K62B K62C 

Contact Arrangement SPOT SPST-NO SPST-NC SPST-NO SPST-NC SPST-NO SPST-NC SPOT SPST-NO 

Rated Operating Voltage 
25 25 25 25 25 25 25 25 25 (kVdc or 60 Hz peak) 

Test Voltage (kVdc) 30 28 28 28 28 28 30 30 30 

Continuous carry current 
contacts closed, max 30 65 45 30 15 55 30 30 30 
(amps dc or 60 Hz peak) 

Recommended for 
Y' Y' Y' Y' Y' N Y' Y' Y' Power Switching 

Contact Resistance, 
.015 .005 .010 1.0' 1.0' .010 .025 .025 .025 max (ohms) 

Operate Time, max (ms) 25 18 18 18 18 18 15 15 15 

Coil Resistance 
120 120 120 120 120 120 125 125 125 (ohms ± 10% @ 20°C) 

Coil Voltage' 
26.5 26.5 26.5 26.5 26.5 26.5 26.5 26.5 26.5 (Vdc, nominal) 

Nominal Dimensions 2.380 1.31 Sq 1.31 Sq 1.31 Sq 1.31 Sq 1.31 Sq 1.980 1.980 1.980 
(inches) x 3.57H x 4.0H x 4.0H x 4.0H x 4.0H x 4.0H x 2.8H x 2,8H x 2.8H 

Nominal Weight (oz) 5 10 10 10 10 10 12 12 12 

Mounting Style Flange Thrd'ed Thrd'ed Thrd'ed Thr'ded Thr'ded Thr'ded Thr'ded Thr'ded 
Base Base Base Base Base Base Base Base 

(1) SuHable for power switching. Contact factory for details. (4) Contact resistance in gas filled relays is tested at 28 Vdc and 1 amp. 
(2) Gas filled for power switching on the "make'. (5) 12 Vdc and 115 Vdc coils available on request. 
(3) Operation in oil. (6) When encapsulated, 35 kV operate, 37 kV test voHage. 

Send for Kilovac catalog - ...,--- ,...,--
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High Voltage Relays 
KILOVAC, THE WORLD'S LEADING SUPPLIER OF HIGH VOLTAGE SWITCHING DEVICES. 

KILOVAC MEDICAL RELAYS 
Since 1964 Kilovac has produced 

and delivered thousands of high volt
age relays especially designed for 
heart defibrillators, for use in hospital 
models as well as portable units. 

The small size and high reliability 
of Kilovac medical relays make them 
ideally suited for use in portable battery 
operated equipment. 

Kilovac produces several models 
of patient, safety discharge, and ECG 
relays as well as multifunction relays 
capable of performing all of the switch-

ing requirements in defibrillators and 
other types of medical instrumentation. 
A variety of contact configurations is 
available: SPST-NO, SPST-NC, SPDT, 
and DPDT. This flexibility, coupled with 
Kilovac's extensive application experi
ence and technical support capability, 
ensures design engineers of a relay 
suited to their precise requirement. 

Kilovac maintains an on-going reli
ability test program to ensure that all 
relays continue to perform reliably time 
after time. Typically, relays are tested 
using a circuit with a 50 ohm load, an 

inductor, and discharging 360 joules of 
energy from a capacitor charged to 
5000 volts. Subsequent analysis indi
cates a reliability of the patient relavs of 
99.9% at 5000 operations. They are 
pressurized with an electro-negative 
gas which provides the arc-quenching 
characteristics so important in capaca
tive discharge applications. 

It is Kilovac's policy to seek c:us
tomer approval of any proposed 
changes relating to form, fit or function 
to a medical relay, as required by the 
FDA for Critical Components. 

I VOLTAGE: I r--28kV-+-- 30kV---I~-----35kV-----~1-50kV+100kV7 

Kilovac Part No. KC-20 H-23 H-24 K61A' K61B' K61C' H-35 H-25 

Contact Arrangement SPST-NO SPST-NC SPST-NO SPST-NO SPST-NC SPOT SPST-NO SPOT 

Rated Operating Voltage 
28 30 30 35 35 35 35 50 

(kVdc or 60 Hz peak) 

Test Voltage (kVdc) 30 35 35 40 40 40 40 60 

Continuous carry current 
contacts closed, max 110 30 30 14 14 14 10 30 
(amps dc or 60 Hz peak) 

Recommended for 
N Y' Y' Y' Y' Y' Y' Y' Power Switching 

Contact Resistance, 
.005 .015 .015 .5' .5' .5' .015 .015 

max (ohms) 

Operate Time, max (ms) 18 30 30 15 15 15 30 60 

Coli Resistance 
120 120 120 125 125 125 50 120 

(ohms ± 10%@20°C) 

Coil VoltageS 
26.5 26.5 26.5 26.5 26.5 26.5 26.5 26.5 

(Vdc, nominal) 

Nominal Dimensions 1.31 Sq 20 20 1.980 1.980 1.980 8.4L 30 
(inches) x 4.0H x 3.62H x 3.62H x 2.8H x 2.8H x 2.8H x 6.03H x 7.5H 

Nominal Weight (oz) 10 7 7 12 12 12 15 30 

Mounting Style 
Thr'ded Thr'ded Thr'ded Thr'ded Thr'ded Thr'ded Thr'ded Thr'ded 

Base Base Base Base Base Base Base Base 

(1) Suitable lor power switching. Contact lactory lor details. (4) Contact resistance in gas filled relays is tested at 28 Vdc and 1 amp. 
(2) Gas filled lor power switching on the "make". (5) 12 Vdc and 115 Vdc coils available on request. 
(3) Operation in oil. (6) When encapsulated, 35 kV operate, 37 kV test Voltage. 
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K52C2,3 

SPST 

100 

110 

N 

2' 

30 

28 

26.5 

3.80 
x 6.0H 

28 

Thr'ded 
Base 
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WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 
• BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-In-Time Program. 

A 
ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

II (213) 452·1229 (fI 
RELAYS SWITCHES TIMERS :i'---::~~ 

BUD Ale ph International Acro ATC 
Allied Controls Alco Agastat CIRCUIT 

~k, American·Zeltler American Switch Amperite BREAKERS 

CIRCUIT BREAKERS Aromat AMP Antex FUSES & 

~ 1 ,~ AT&T Aromat Crouzet FUSEHOLDERS 
, "1 II -:/ Airpax 

Bosch Arrow Hart Eagle Signal • .:. I '\ Aromat 
Heinemann C,P, Clare Carlingswitch Guardian 

8: ",:i/ Palter & Brumfipld Coto Cherry Electric Industrial Timer 
Crydom Controls C&K Magnecrafl -EAC EECO Master Electronics 

~ 
Elec-Trol Electro-Mech Midtex 

CONNECTORS & Fujitsu Electronic Comp, Group National Controls KNOBS 
SOCKETS Gordos Grayhill Omron 

AMP Grayhill Landis & Gyr Potter & Brumfield 

~ 
Amphenol Guardian Linemaster SSAC 

~ Aromal Hi-G Master Specialties Struthers-Dunn RELAYS Curtis Idec McGill Syracuse Electronics 
Custom Connector ITT Microswitch 
Idec Line Electric Omran 
Lumberg TERMINAL BLOCKS 

LAMPS & LEOS 
Magnecraft Oslo 

Master Electronics Master Electronics OTTO Beau 

~ Panduit MEC Saia Buchanan 
Polter & Brumfiel<l Mi<ltex Unirnax Curtis 
Souriau Omron Electrovert 
Vernitron-Beau Potter & Brumfield Kulka ~ Welcon/Welis RBM INDUCTORS Magnum W Schrack Jeffers Marco 

Siemens RDI 

COUNTERS Sigma Underwriters Safety SWITCHES 

Engler Stantel PHOTOELECTRIC Vernitron~Beau 

Heeon Struthers-Dunn 
Aromal Weidmuller 

" 
IVO Telemecanique Dolan-Jenner 
Kessler-Ellis Theta-J Omran TRANSFORMERS 

SOLID STATE Master Electronics Triridge Photoswitchl AB Dormeyer 
RELAYS Omron Skan-A-Matic Microtran RELAYS 

Redington FUSES Sola y Red Lion Bussmann Stancor .~. 
Sodeco/Maxmar Litlelfuse PROXIMITY Thordarson 

~ Slemco Underwriters Safety Agaslat Triad 
Veeder-Rool 

Electro 
U,T,C, 

KNOBS Omran INDICATOR LIGHTS 

DIODES Cosmo/Kurz-Kasch WIRE, WIRING 

General Inslr, 
Raytheon/Panel Products DEVICES & HWR. -.... 

POTS & RESISTORS Alpha ~;)~ 
INDICATORS, Claroslat Belden 

~,J' LAMPS & LED Ohmite Buchanan 
FANS IDI Electroverl 

Aromat SOLENOIDS 
TEMPERATURE U,S, Toyo 

lEE Havey Hubbell 
CONTROLS JKL Iboco 

Leecraft SOLENOID H,H, Smith 

[;J Lumex Dormeyer Modor 
FILTERS Stanley Guardian Panduit 

Curtis Sylvania Line Electric Pomona 

B·1558 For manufacturers' sales offices, see yellow pages EEM 1989 



SUBMINIATURE RELAYS 

Dry Circuit to 12 Amp 

LE A ICH® CORPORATION 
M RELAY GROUP 

SUBMINIATURE DIVISION 

5915 AVALON BLVO., LOS ANGELES, CA 90003 
FAX (213) 234-6461 • TWX (910) 321-2303 

SALES DEPT. DIRECT LINE (213) 232-8228 

low Level to 5A, 2PDT 
Non-latch & latch 
Series X, Xl, XA 
Series III design. 
5 mounting & 3 terminal types. 
0.810" x 0.410" x 0.640" 
Designed to MIL-R-61 06. 
Sockets available: SO-1064-001 (Non-Latch) DC Coil 

SO-1064-003 (Latch) DC Coil 
SO-1 064-0444 (Non-Latch) AC Coil 

low level to 5A, 4PDT 
Non-latch & latch 
Series V; Yl, YA 
Series III design. 
5 mounting & 3 terminal types. 
0.810" x 0.810" x 0.640" 
Designed to MIL-R-61 06. 
Sockets available: SO-1 066-001 (Non-Latch) DC Coil 

SO-1 066-003 (Latch) DC Coil 
SO-1 066-1 0385 (Non-Latch) AC Coil 

Low Level to 10A, 1 PDT 
Non-latch & latch 
Series XC, XCl 
Series III design. 
5 mounting & 3 terminal types. 
0.810" x 0.410" x 0.640" 
Designed to MIL-R-61 06. 
Sockets available: SO-1 064-1 0425 

low Level to 10A, 3PDT 
Non-latch & latch 
Series YC, YCl, YCA 
Series III design. 
5 mounting & 3 terminal types. 
0.810" x 0.81 0" x 0.640" 
Designed to MIL-R-6106. 
Sockets available: SO-1065-001 (Non-Latch) DC Coil 

SO-1065-003 (Latch) DC Coil 
SO-1 065-1 0392 (Non-Latch) AC Coil 

low level to 12A, 2PDT 
Non-latch & latch 
Series J, JA, Jl 
Balanced Force* design. 
5 mounting & 4 terminal types. 
DC - 1.015" x 0.515" x 1.000" 
AC - 1.015" x 0.515" x 1.125" 
Non-Latch applicable to MS27401. 
Latch applicable to MS27744, M6106/50. 
Sockets available: 

SO-1 049-8309 (#16 Crimp) (Non-Latch) DC Coil 
SO-1 049-8987 (#20 Crimp) 
SO-1 049-8772 (#16 Crimp) AC-115 VAC 
SO-1 049-8774 (#16 Crimp) 28 VAC 
SO-1 055-8690 (#16 Crimp) (Latch) DC Coil 

EEM 1989 

5 

10 6 

10 6 

DC 
Coil 
12 8 

AC 
Coil 
10 

RELAYS 4500 

Quick Reference Guide 
Leach products have been setting the standards in both technology and reliability 
for 70 years. Our products are aboard virtually every major U.S. airborne and 
commercial program involving aircraft, missiles, satellites and space launch vehicles 
as well as submarines, ships, tanks, and ground vehicles. This guide describes our 
relay product line ranging from 5 amp dry circuit subminiatures to 400 amp power 
contactors and time delay relays. 

6 

4 6 

4 2 Same as 6 
DC 

except 
inductive 

is 8A 

15 

Same 
as DC 

4 2 Rating 

6 

6 

6 

25 

oz. 
70 to (16 g) 
3000 

Hz 

0.5 200 30 1.06 
oz. 

70 to (30 g) 
3000 

Hz 

1.0 200 30 .56 

1.0 200 

200 

oz. 
70 to (16 g) 
3000 

Hz 

30 1.09 
oz. 

70 to (31 g) 
3000 

Hz 

30 1.4 
oz. 

(40 g) 

For manufacturers' sales offices, see yellow pages 8·1559 



4500 4500 

Dry Circuit to 25 Amp 
and 50 Amp 

LEACH®CORPORATION 
RELAY GROUP 

SUBMINIATURE OMSION 
5915 AVALON BLVD., LOS ANGELES, CA 90003 
FAX (213) 234-6461 • TWX (910) 321-2303 

SALES DEpt DIRECT UNE (213) 232-8228 

Low Level to 12A, 4PDT 
Non-Latch & Latch 8 4 2 Series K, KA, KL 

oz. Balanced Force· design. (71 g) 4 mounting & 3 terminal types. 
1.015" x 1.015"x 1.000" 

AC Non-Latch applicable to MS27400. 
Latch applicable to MS27745, M6106/51. Coil 
Sockets available: 2.7 

SO-1048-8308 (#16 Crimp) (Non-Latch) DC Coil oz. 
SO-1048-8518 (#20 Crimp) (77 g) 
SO-1048-8776 (#16 Crimp) AC-115 VAC 
SO-1048-8779 (# 16 Crimp) 28 VAC 
SO-1056-8691 (#16 Crimp) (Latch) DC 

Low Level to 25A, 1PDT, Non-Latch & Latch 200 30 1.6 
Series JC, JCA, JCL(1I/ JS, JSA (2) oz. 

Balanced Force· design. (45 g) 

50 ADC & BOA, 400 Hz overload 
capabilities. 
JS Series 20A overload capabilities. 
Special Models available. 
3 mounting & 3 terminal types. 
DC-l.015"xO.515"x 1.000" 
AC-1.015"xO.515"xl.125" 
Non-Latch applicable to M6106/19. 
Latch applicable to M6106120. 
Sockets available: SO-1063-9033 (Non-Latch) 

SO-1063-9034 AC Coil 
SO-1063-9036 (Latch) DC Coil 

Low Level to 25A, 3PDT 25 12 10 5 200 30 3.0 
Non-Latch & Latch oz. 
Series KC, KCA, KCL (85 g) 

Balanced Force· design. 
50 ADC & 80A, 400 Hz overload 
capabilities. 
Special Models available. 
3 mounting & 3 terminal types. 
1.015"x 1.015" x 1.000" 
Non-Latch applicable to MS277 43. 
Latch applicable to MS277 42. 
Sockets available: SO-1057-8912 (Non-Latch) OC Coil 

SO-l 062-8917 AC Coil 
SO-l 058-8913 (Latch) DC Coil 

Low Level to 25A 25 12 10 5 200 30 3.0 
3PST/NO, 2A 1PDT Aux. oz. 

Non-Latch & Latch (85 g) 

Series KD, KDA, KDL 
Balanced Force· design. Same design 
as Series KC with added auxiliary pole. Aux 2 Aux 1 Aux 
Special Models available. .05 
3 mounting & 2 terminal types. 
1.015" x 1.015" x 1.000" 
Non-Latch applicable to MIL-R-61 06/13. 
Latch applicable to MIL-R-61 06/12. 
Sockets available: SO-1059-8914 (Non-Latch) 

SO-1061-8916 AC Coil 
SO-l 060-8915 (Latch) DC Coil 

50A 50 20 20 10 NlA 50 30 3.0 
1PST-DB 6 VDC 18 15 oz. 
Non-Latch 12 70 

(85 g) 

Series KM 28 290 
Balanced Force· design. 
Special models available. 
(For auxiliary contacts, etc., 
contact factory.) 

·Patented and T.M. Leach Corp. 

8·1560 For manufacturers' sales offices, see yellow pages EEM 1989 



4500 

POWER AND CONTROL RELAYS 

25 to 400 Amp 

LE A 'CH® CORPORATION 
f1 RELAY GROUP 

POWER AND CONTROL DIVISION 

25 A@28VOCor 
115/200 VAC, SO or 400 Hz. 
1.47" x 2.50" x 2.40" 
Applicable to MS27418. 

60 Amp 
Series "H;' "HT" 
"HT" - Power Transfer Model 
Auxiliary contacts 5 amps. 
Repairable models available. 
Basic unit: 2.50" Dia. x 3.13" 
Applicable to MS27751. 
"HC" Center-Off 
version available. 
Applicable to MS27750. 

60 Amp 
Series "HL;' "HLT" 
Magnetic Latch 
"HLT" - Power Transfer Model 
Repairable models availlable. 
Basic unit: 2.50" Dia. x 3.13" 
Applicable to MS27749. 

100 Amp 
Series "ZC" 
Center-Off 
Repairable models available. 
Designed to MIL-R-Sl0S. 
Basic unit: 3.S5" Dia. x 4.28" 
Also available in magnetically 
latched model. 

120 Amp to 200 Amp 
Series, "Z;' "ZG;' "ZJ" 
Auxiliary contacts - 5 amp. 
Available in many models of 
contact configuration. 
Repairable models available. 
Designed to MIL-R-Sl06. 
Basic unit: 3.S5" Dia. x 4.28" 
"ZL:' magnetic latch 
version available. 

300 Amp/400 Amp 
Series AlAJ 
Sealed Contactor SPST-NO. 
Auxiliary contacts - 5 amps. 
Applicable to MIL-R-Sl06/33. 
3.64" x 3.90" x 2.80" 

15 20 10 

12 10 

10 

SO 40 15 

30 30 N/A 
A A 

1 

50 20 20 10 

2 

SO SO 40 15 

3 

30 30 30 N/A 
A A A 

1 

50 30 30 N/A 

2 

100 100 SO N/A 

3 

N/A N/A N/A N/A 

1 

50 30 30 N/A 

2 

120 120 80 N/A 

3 

N/A N/A N/A N/A 

100 250 N/A 

150 250 N/A 

N/A N/A N/A 

N/A N/A N/A 

RELAYS 

25 3PST/NO lS00 28 VOC AC Coils 
25 

115, VAC, 
400 Hz DC Coils 

20 
115 VAC, 

SO Hz 

3PST/NO SVDC, 
N/A 3PDT 120 S, 12, 28 50 

lPST/NO VDC 
DB 12 VDC, 

lPST/NC 500 115 VAC, 
DB 400 Hz 

28 VDC, 
1 PDT DB 2000 115 VAC, 
Various SO Hz 

Aux. 115 VAC, 
.09A 

N/A 3PDT SVDC, S, 12,28 35 
120 VDC 

12 VDC, 15 VAC 
500 400 Hz 

28 VOC, 115 VAC 
2000 SO Hz 

S VDC, 
N/A 3PDT 9.30 S, 12,28 SO 

VDC 
1 PDT 12 VDC, 
DB 380 115 VAC 
NO 400 Hz 

28 VDC, 
1500 115 VAC 

SO Hz 
115 VAC, 

.OM 

3PDT S VDC, 
N/A DB 70 S, 12,28 SO 

VDC 
3PST/NO 12 VDC, 

DB 280 115 VAC 
400 Hz 

SPST/NO 28 VDC, 
SPST/NC 1130 115 VAC 

DB SO Hz 
115 VAC, 

.12A 

lPST/NO 
N/A DB SOIl 28 VDC 35 

Various 
Aux. 

EEM 1989 For manufacturers' sales offices, see yellow pages 

4500 

AC Coils 2 lOG 25 10.5S 
50 55 to oz. 

1500 
DC Coils Hz 

10 

AC Coils 3 lOG 50 13.5 
80 70 to oz. 

1000 
DC Coils Hz 

25 

3 lOG 50 14.0 
70 to oz. 
1000 

Hz 

40 4 5G 15 2.0 
70 to to 
500 2.7 
Hz Ibs. 

40 4 lOG 50 2.0 
70 to to 
1000 2.7 

Hz Ibs. 

15 4 lOG 25 1.75 
70 to Ibs. 
500 
Hz 

5G 
500 to 
1500 

Hz 

8-1561 



4500 RELAYS 4500 

lEACH~ONTROL DEVICES DIVISION • TIME DELAY RELAYS 
LEACH CPO, 6900 ORANGETHOR~E AVE., BUENA PARK, CA 90620 • (714) 739-0770 • TWX 910-596-2867 • FAX (714) 739-1713 

OPL CROSS REFERENCE - MILITARY PIN to LEACH PIN 

Military PIN Leach PIN Operation Mode Output 
Timing Range 

(secondsf 

M8372613(1) TD-llS0/llSl Delay On Operate-Fixed Time 10A,2POT 0.1 to 300 
M8372614(1) TD-116011161 Delay On Release-Fixed Time lOA,2POT 0.1 to 300 
M83726112 TD-1369 Delay On Release-Fixed Time 10A,4POT 0.1 to 300 
M83726114 TD-l370 Delay On Operate-Fixed Time 10A,4POT 0.1 to 300 
M83726120 TD-1435 Delay On Operate-Fixed Time 2S0MA, SPST O.OSto SOO 
M83726121 TD-1436 Delay On Operate-Adjustable (2) 2S0MA, SPST O.OS toSOO 
M83726122 TD-1412 Repeat Cycle Timer (Flasher) 2S0MA, SPST 1-600 cycles/min(3) 
M83726123 TD-1S0S "True" Delay On Release-Fixed (4) 10A,4POT 0.1 to 7S 
M83726124 TDH-1609 Delay On Operate-Fixed Time lS0MA, SPST O.OS to SOO 
M8372612S TDH-1610 Delay On Release-Fixed Time lS0MA, SPST O.OS to SOO 
M83726128 TDH-80S0/80S1 Delay On Operate-Fixed Time 10A,2POT 0.1 to 600 (5) 
M83726129 TDH-8070/8071 Delay On Release-Fixed Time 10A,2POT 0.1 to 600 (S) 
M83726130 TDH-8060/8061 Delay On Operate-Adjustable 10A,2POT 0.1 to 600 (5) 
M83726131 TDH-8080/8081 Delay On Release-Adjustable 10A,2POT 0.1 to 600 (5) 

(1) Slash sheets 1,2,3, & 4 to MIL-R-83726 have been officially inactivated for new design. DLA specifies for new design, 128 replaces 11 and 13 
and 129 replaces 12 and 14. Replacement units are smaller and lighter but are electrically and physically compatible with inactivated units. 

(2) All adjustable timers use external resistor (not supplied) to adjust timing range. See Table II. 
(3) Each cycle 50% on, 50% off. 
(4) "True" time delay on release requires no external power during timing period. 
(5) Timing ranges above 500 second not MIL qualified. 

TABLE I. SPECIFYING A FIXED TIME DELAY PERIOD 
LEACH and the Military identify the time delay period in the same manner. A four digit dash number specifies the 
delay period in milliseconds. The first three numbers are significant figures while the fourth indicates the number 
of zeros to follow the first three. 

Examples: -1001 = 1,000 milliseconds (1 second) 
-2502 == 25,000 milliseconds (25 seconds) 
-5000 = 500 milliseconds (0.5 seconds) 

In the case of a repeat cycle timer (flasher), a similar method is used. The dash number indicates the length of each 
cycle. (Note: each cycle is 50% on, 50% off). 

Examples: -2500 = 250 milliseconds cycle or4 cycles/sec. 
-1001 = 1,000 milliseconds cycle or 1 cycle/sec. 
-6002 = 60,000 milliseconds cycle or 1 cycle/min. 

TABLE II. USE AND SELECTION OF ADJUSTABLE TIMERS 
Adjustable timers are useful in system prototyping or breadboard circuits where the precise time delay period is 
unknown. By the use of an external resistor, these devices are adjustable over a specific DECADE RANGE. Although 
any decade range within the overall timing range can be supplied, the following ranges are offered as standards: 

0.1 to 1 seconds (Specify -1001) 
1.0 to 10 seconds (Specify -1002) 

5 to 50 seconds (Specify -5002) 
50 to 500 seconds (Specify -5003) 

Note from the above that in specifying a decade range, the four digit dash number indicates the high or upper 
limit of the desired decade range. 

The formula below provides the proper resistance value to achieve the desired time delay: 

R = [..!!..-1) 100000 Oh Where: R.xI = Ext~rnal ~esi~tance value (Ohms) 
•• 1 T. ,ms T. = DeSired time 10 seconds 

T. = Minimum time (low end of 
decade range) in seconds. 

As an example, if using a 5 to 50 second adjustable timer and a 30 second delay is desired, the calculation is: 

Re" = (~O -1) 100,000 or R." = 500 K Ohms 

Recommended resistors lAW MIL-R-55182 VeWATT, 1% (RNC60HXXXXFS). 

B·1562 For manufacturers' sales offices, see yellow pages EEM 1989 



4500 RELAYS 4500 

lEACH~ONTROL DEVICES DIVISION • TIME DELAY RELAYS 

LEACH' 
6900 Orangethorpe Ave. 
Buena Park, CA 90620 
(714) 739-0770 
FAX: 739·1713. TWX: 910·596·2867 

TDH·1609 B10 X .410 .OS 
.150 SPST 10 X .640 

500 a56 oz. 
TDH·1610 

TD·1435 ... .OS 
10 B10 X .410 
500 X .310 TD-1436 .250 SPST ... 

as oz. 
REPEAT CYCLE (FIJISHER) 110 600 

TD·1412 CYCLES/MIN 

TDH-8050 ... 
TDH-8OIiO 

10 2PIJT 
... 

TDH-8070 ... 
TDH-8080 ... 
TDH·6050 ... 
TDH·6060 10 2PIJT ... 
TDH·601O ... 

TDH·7050 ... 
TDH·7II6O 10 4PIJT ... 
TDH·7070 ... 

TD·1370 

10 4PIJT 

TD·1369 

TD·1505 10 4PIJT ... 
"TRUE" 

EEM1989 For manufacturers' sales offices, see yellow pages 

0.1 
10 
600 

0.1 
10 
600 

a1 
10 
600 

a1 
10 
300 

0.1 
10 
75 

1.025 X 1.025 
X 1.010 

2.5 oz . 

1.025 X .525 
X 1.520 

1.9 oz. 

1.025 X 1.025 
X 1.500 

3.0 oz. 

1.531 X 1.531 
X 2.340 

1aO oz. 

2.062 X 2.062 
X 1B10 

12.0 oz. 

8-1563 



A J 0 
t 0 0 

Make Make, 

~ Make, SPST-NO Break 

B K 

of-
0 

Break Center off 
SPST-NC SPOT • 0 

C 

~ 
L • 0 0 

Break, Make Break, • 0 (Transfer) L--o Make, 
SPOT Make • 0 

D :£ u 
~~ Make, Break Double 0 

(Continuity make 
Transfer) Contact 

on arm 

E of£ V 0 ! ! 0 
Break, 

Double break b Make, 
Break Contact on arm 

F 0 
Double break, 

Make, • 0 Double make, 
Make • 0 Contact 0 • 

on arm 

G C X 

:r~ Break, Double 0 
Make 0 make 

H I g y 0 ! ! 0 
Break, 0 1 Break, • 0 Double break 
Make 

0 ~ 
Z 0 

:1: : Make, Double make 
Break, Double break 
Make L.o SPOT-DB 0 



4500 RELAYS 4500 

LINE ELECTRIC PRODUCTS 

P.O. BOX 327, HARTFORD, CONN. 06141-0327 TELEPHONE (203) 659-3573 TOLL FREE (800) 331-1137 

BASIC 
RELAY 
TYPE 

TYPICAL 
DIMENSIONS 

CONTACT 
ARRANGEMENT 

CONT. RATING 
AVAILABLE 
(RESISTIVE;) 

COIL 
VOLTAGE 

W = 1.03 in. 
H = 1.22 in. 
L = 1.80 in. 

SPST 
THRU 
3POT 

SA 240VAC 
lOA 240VAC 

W = 1.38 in. 
H = 2.16 in. 
L = 1.38 in. 

PINS 

SPST 
THRU 
3POT 

SA 240VAC 
lOA 240VAC 

SENSITIVE RELAYS 

BASIC 
RELAY 
TYPE 

TYPICAL 
DIMENSIONS 

CONTACT 
ARRANGEMENT 

CONT_ RATING 
AVAILABLE 
(RES ISTIVE) 

COIL 
VOLTAGE 

BASIC 
RELAY 
TYPE 

TYPICAL 
DIMENSIONS 

COIL 
VOLTAGE 

EEM1989 

W = 1.38 in. W = 1.38 in. 
H = 2.16 in. H = 1.90 in. 
L = 1.38 in. L = 1.38 in. 

SPST SPOT 
THRU OPOT 
3POT 3POT 

PILOT DUTY PILOT DUTY 
RATINGS RATINGS 
SA 240VAC SA 240VAC 

lOA 240VAC lOA 240VAC 

lPOT-12Smw lPOT-60mw 
2POT-250mw 2POT-120mw 
3POT-37Smw 3POT-180mw 

BUZZERS 

W = 0.88 in. 
H = 0.88 in. 
L = 1.66 in. 

6-240VAC 

W = 1.03 in. 
H = 1.17 in. 
L = 2.16 in. 

6-240VAC 

W=1.52in. 
H = 1.89 in. 
L = 1.40 in. 

PINS 

SPST 
THRU 
3POT 

RELAYS 
GEN. PURPOSE 

MINIATURE MULTI-POLES 
LATCHING POWER OR LATCHING 

30 AMP 
POWER 

W=1.38in. W = 1.75 in. 
H = 2.19 in. H = 1.75 in. 
L = 1.38 in. L = 2.75 in. 

PINS OPEN 

SPST 1-6 PDT 
THRU 
3POT 

W = 1.63 in. 
H = 1.33 in. 
L = 2.16 in. 

SPST-NO-OB 
SPST-NC-OB 

W = 1.47 in. 
H = 3.41 in. 
L = 2.63 in. 

W = 2.S0 in. 
H = 2.03 in. 
L = 2.31 in. 

OPOT SPOT 
OPOT + 2NO OPOT 
OPOT + 1 NO THRU 

OPOT + lNO,lNC SPST-NO-OM 
3POT OPOT (2 AUX.) 

SA 240VAC 
lOA 240VAC 

SA 240VAC 
lOA 240VAC 

20A 
TUNGSTEN 
30A 120VAC 

1 H.P. 

2NO + 2NC 

10 AMPS 30A 277VAC 
lS AMPS 1 H.P. 

6-240 
6-110 

(AC) 6-480 
(~C) 6-110 

SOLENOIDS AND ACTUATORS 

BASIC 
SOLENOID 

TYPE 

OPERAT
ING 

VOLTAGES 

6,12,24,48 
ANOll0VOC 

OTHERS 
AVAILABLE 

ANY TO 
110VOC 
ANYTO 
240VAC 

BASIC 
SOLENOID 

TYPE 

DUTY 
Continuous 

W = 2.84 in. 
H = 1.56 in. 
L= 3.47 in. 

ACTION 
Push 

ANYTO 
110VOC 
ANY TO 
240VAC 

ANY TO 
110VOC 
ANY TO 
240VAC 

ANY TO 
110VOC 
ANY TO 
240VAC 

ANY TO 
110VOC 
ANYTO 
240VAC 

CYLINDRICAL SOLENOIDS 

X X 

AUTO
MOTIVE/ 

APPLIANCE 

W = 1.02 in. 
H = 1.28 in. 
L = 1.02 in. 

SPST 
SPOT 

30A 
RESISTIVE 

24A INO 
AT 12VOC 

6-24VOC 

ANY TO 
24VOC 

6-240VAC 
MINIMUM 

DIMENSIONS 
IN INCHES 

LENGTH = 1.813 
DIAMETER = 0.484 

LENGTH = 2.250 
DIAMETER = 0.484 

For manufacturers' sales offices, see yellow pages B·1565 



POWER MONITORSI AC & DC VOLTAGE MONITORS 
GENERAL INFORMATION 
Logitek power monitoring equipment is utilized to monitor incoming power on 
AC or DC power systems. When the system voltage, frequency or phase 
characteristics deviate from the predetermined acceptable limits, the relay de-energizes 
to activate an alarm indicator or system shut-down contactors. Voltage sensing is 
accomplished with an "RMS" type detector that is relatively insensitive to line distortion. 

EQUIPMENT TYPES 
Individual units monitor AC or DC voltage and line frequency for both high and low 
limits, and phase rotation for reversal/loss. Power monitors are also available 
incorporating any combination of these functions into a single unit. This 
equipment is available with factory set limits or as field adjustable. 

OPERATING CHARACTERISTICS 
When the voltage and frequency of the input signal are within prescribed high 
and low limits, and the phase rotation is ABC, the output relay will energize after 
the specified "pick-up" time delay. If the high or low voltage limits of any phase 
are exceeded for a time greater than the specified "drop-out" time delay, the 
relay de-energizes and remains de-energized until all phase voltages return 
within limits and remain at normal levels for longer than the specified "pick-up" 
time delay. If the input frequency exceeds the high or low frequency limits for a 
time exceeding the "drop~out" time delay, the relay de-energizes and remains 
de-energized until the frequency returns within limits and remains at normal levels 
for longer than the "pick-up" time delay. The ouput relay will not energize if the 
phase rotation is other than ABC or if any phase is disconnected. When the 
output relay is energized, loss of any phase will cause the relay to drop out 
immediately, overriding the time delay circuits. 

SPECIAL PRODUCTS 
Logitek's engineering department is available to discuss your applications of 
our product or to design special equipment to satisfy your system requirements. 

TYPICAL SPECIFICATIONS 
ELECTRICAL 
Input Voltage 

Voltage 
Transients 
Input Frequency 
Sense Voltage 
Sense 
Frequency 
Accuracy 
Phase Sequence 
Time Delay 
(Pick-Up and 
Drop Out) 
Relay Contacts 
Contact Rating 
Contact Life 

Power 
Dissipation 

115 VAC/208 VACI 
230VAC 
MIL-STD-704, Limits 
1,2,3 
50/60/400 Hz 
As required 
As required 

±1% 
ABC 
250 milliseconds to 10 
seconds factory set or 
field adjustable 
DPDT,3PDT 
2 amp, 10 amp 
50,000 operations 
min. 
6 watts maximum 

PHYSICAL 
Finish Gloss Blue #15177, in ac

cordance with MIL-F-14072 

Connector Glass to metal seal solder 
hooks. MS3113H-20-16PN 
Connector 

Enclosure Steel case, hermetically 
sealed and encapsulated 

o 

IJLOGITEK 
THE LOGICAL CHOICE OF THE TECHNICAL MIND 

ENVIRONMENTAL 
Temperature -55°C to +125°C 

-40°C to +85°C 

Vibration 

Shock 

-10°C to +70°C 

Per MIL-STD 810C, Method 
514.2 Procedure I, 10-2000 
HZ,20g's 

Per MIL-STD 810C, Method 
516.2, Procedure I. 50g's 
11 ±1 millisecond any axis 

Acceleration Per MIL-STD 810C. Method 
513.2, Procedure I & II, 
10g's 

Humidity 

Altitude 

Per MIL-STD 810C, Method 
507.1, Procedure I 

Per MIL-STD 8iOC, Method 
504.1, Category 6 equip
ment, sea level to 70,000 It. 

Logitek, Inc.l101 Christopher St., Ronkonkoma, NY 11779-69221 Phone: 516-467-42001 TWX: 510-224-62531 FAX: 516-467-4090 
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REQUENCY MONITORS/PHASE MONITORS 
INFORMATION 

Frequency Monitors: Logitek Frequency Monitors are used in applications where 
al systems must be de-energized or alarm devices activated when the 

line frequency departs from the predetermined normal range of operations. 
Monitors: Logitek Phase Monitors are used to protect three-phase 
particularly rotating components, from damage resulting from phase 

rsals or the absence of phase. Contacts may be used to disconnect the load, 
operate an alarm, or both. 

ERATING CHARACTERISTICS 
requency Monitors: Signal voltage from the power line is applied to the 

rl""inr,,,h.rl terminals. If the line frequency is within the specified limits, the 
relay energizes. If the frequency deviates from the preset limits for 

r than the specified drop-out time delay, the unit de-energizes. After de
ng, the frequency must return to within the pre-set band for longer than 

time delay to re-energize the output relay. 
Monlt'n'~" Upon application uf power, the output relay energizes if all 
are connected and the phase sequence is ABC. If any phase becomes 

di~'''nnnl''''t"rl. or if the phase rotation is abnormal, the relay immediately 

PRODUCTS 
itek's engineering department is available to discuss your applications of 

r product or to design special equipment to satisfy your system requirements. 

SPECIFICATIONS 

Phase 
Sequence 
Phase To Phase 
Balance 
Time Delay 
(Pick-Up and 
Drop Out) 
Relay Contacts 
Contact Rating 
Contact Life 

Power 
Dissipation 

115 VAC/230 VAC 
MIL-STD-704, Limits 
1,2,3 
50/60/400 Hz 
As required 

±10/0 
ABC 

±0.50/0 

250 milliseconds to 10 
seconds factory set or 
field adjustable 
DPDT,3PDT 
2 amp, 10 amp 
50,000 operations 
min. 
4 watts maximum 

PHYSICAL 
Finish Gloss Blue #15177, in ac

cordance with MIL-F-14072 

Connector Glass-to-metal seal solder 
hooks, MS3113H-20-16PN 
Connector 

Enclosure Hermetically sealed and 
encapsulated or potted 

o 

~LOGITEK 
THE LOGICAL CHOICE OF THE TECHNICAL MIND 

ENVIRONMENTAL 
Temperature -55°C to +125°C 

-40°C to +85°C 

Vibration 

Shock 

-10°C to +70oC 

Per MIL-STD 81OC, Method 
514.2 Procedure I, 10-2000 
Hz,20g's 

Per MIL-STD 810C, Method 
516.2, Procedure I, 50g's 
11 ±1 millisecond any axis 

Acceleration Per MIL-STD 810C, Method 
513.2, Procedure I & II, 
10g's 

Humidity 

Altitude 

Per MIL-STD 810C, Method 
507.1, Procedure I 

Per MIL-STD 810C, Method 
504.1, Category 6 equip
ment, sea level to 70,000 ft. 

.! 101 Ronknnknn,,, NY 11779-69221 Phone: 516-467-42001 TWX: 510-224-62531 FAX: 516-467-4090 
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TIME DELAY RELAYS • SOLID STATE FLASHERS 
REPEAT CYCLE & INTERVAL TIMERS 
GENERAL INFORMATION 
The design of complex electrical distribution systems often requires that certain 
operations be delayed or sustained for a precise interval of time from occurrence 
of a control or initializing signal. Combinations of various timing devices can be 
used for sequential startup or shutdown programs, load transfer or shedding, or 
delayed transfer to avoid race conditions. In addition, pulsers, interval timers, and 
flashers are used in applications, such as operating instrument panel warning 
lights or other annunciator devices, landing gear, door open indicators and 
navigation lights. 

QUALITY ASSURANCE 
Logitek's facilities are qualified under MIL-Q-9858A and maintains a MIL-I-45208 
inspection system. These systems, along with Logitek's 100 hour burn-in cycle, 
contribute substantially to Logitek's uncompromising product integrity. 

OPERATING CHARACTERISTICS 
Logitek timing devices are generally CMOS integrated circuits appropriately 
protected from line transients and other line perturbations and either a solid 
state or electromechanical relay output circuit. Since there are no large 
capacitive timing or storage elements in these devices, recycle times (the time 
after control removal that will cause a new timing cycle within specified accuracy) 
are very short. In addition, the use of CMOS IC digital counting circuits allows 
the use of very stable timing elements resulting in excellent stability through wide 
temperature ranges. 

APPLICATIONS 
• Aircraft, Electrical Systems. Mobile Radar Systems. Equipment Test Stations 
• Tanks. Mobile Missile Launchers. Offshore Drilling Rigs. Computer Systems 
• Shipboard Electrical Systems. Hospital Auxiliary Power Systems 

SPECIAL PRODUCTS 
Logitek's engineering department is available to discuss your applications of 
our product or to design special equipment to satisfy your system requirements. 

TYPICAL SPECIFICATIONS 
ELECTRICAL PHYSICAL ENVIRONMENTAL 
Input Voltage 115 VAC/208 VACI 

230VAC 
Finish Gloss Blue #15177, in ac- Temperature -55°C to +125°C 

Timing Range 

Accuracy 

Contacts 
Relay 
Solid State 

Radio 
Interference 

50 milliseconds to 
1000 seconds 

±10%, ±5%, ±2% 

DPDT 

Per MIL-1-26600 

cordance with MIL-F-14072 -55°C to +850 C 

Connector 

Enclosure 

Glass-to-metal seal solder 
hooks, solder pins, MIL 
connector, octal plug in 

Hermetically sealed and 
encapsulated, Butyrate 
case 

LOGITEK 
THE LOGICAL CHOICE OF THE TECHNICAL MIND 

Vibration 

Shock 

-55°C to +71°C 
-30°C to +30°C 
Per MIL-STD 810C, Method 
514.2, Procedure I, 10-2000 
Hz,20g's 
Per MIL-STD 810C, Method 
516.2, Procedure I, 50g's 
11 ±1 millisecond any axis 

Acceleration Per MIL-STD 810C, Method 

Humidity 

Altitude 

513.2, Procedure I & II, 
10g's 
Per MIL-STD 810C, Method 
507.1, Procedure I 
Per MIL-STD 810C, Method 
504.1, Category 6 equip
ment, sea level to 70,000 ft. 

L itek, Inc./101 Christo her St., Ronkonkoma, NY 11779-69221 Phone: 516-467-42001 TWX: 510-224-62531 FAX: 516-467-4090 
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Accuracy 
The variation of unit perfonnance, i.e., 
time delay, voltage trip point, etc., over 
the specified conditions of ambient 
temperature, input voltage range, and 
time between operations. 

Adjustability 
The changing of a unit set point, within 
the specified range of unit operation, by 
means of intemal or extemal adjustment 
mechanism (i.e., changing time delay 
with potentiometer). 

Contact Rating 
The electrical power-handling capability 
of relay contacts under specified envi
ronmental conditions and for a pre
scribed number of operations. 

Delayed Interval Timing 
Function 
Input voltage is applied continuously. 
The timing cycle is started by momen
tarily actuating the control circuit. The 
functions of separate Delay-On-Operate 
and interval type timers are combined in 
one package providing a single OFF
ON-OFF output cycles 
Also called: single shot. 

Delay-On-Operate Timing 
Function 
Application of the input voltage starts 
the time delay. At completion of the 
time delay, the relay contacts transfer. 
Also called: Delay-On-Make, On-Delay, 
Delay Relay, Delay-On-Pickup. 

Delay-On-Release Timing 
Function 
Input voltage must be supplied contin
uously to timer. Actuation of control 
circuit causes relay contacts to transfer 
immediately. Time delay starts when 
control circuit is released. The relay re
mains energized for the duration of the 
time delay-then de-energizes. 

Also called: Delay-On-Break, Off-Delay, 
Delay-On-Dropout, Delay-On
Energization. 

Frequency Sensor 
A device that monitors a predetennined 
overfrequency ancl/or underfrequecy con
dition, and changes output state when 
these conditions exist. 

Hysteresis 
The difference between the response of a 
unit or system to an increasing and a 
decreasing signal (example: a voltage 
sensor). 

Interval Timer Timing 
Function 
Application of input voltage causes re
lay contacts to transfer and time delay 
to begin. At completion of the time 
delay, the relay contacts return to de
energized state. 

Also called: Delay Interval, One Shot. 

Output Control 
The switching device, either solid-state 
or electromechanical, used in the unit to 
control the load connected to the output 
tenninal(s). 

Phase Sensor 
A device that monitors for proper phase 
rotation in 3-phase systems. 

Programmability 
Ability to modify function, time delay 
or input voltage of a timer. 

Recovery Timer 
(Delay-On-Operate/lnterval 
Timer) 
The minimum time that input volt
age must be interrupted prior to 
time-out to insure a successive tim
ing cycle within the specified limits. 

(Delay-On-Release) 
The minimum duration of time that 
control circuit must be re-actuated to 
insure a new timing cycle when the 
control circuit is released. 

Recycle Time 
(Delay-On-Operate or 
Interval Timer) 
The minimum time that input volt
age must be interrupted after the 

timing cycle is completed to assure 
a successive timing cycle within the 
repeatability specified. 

(Delay-On-Release) 
The minimum duration of time that 
control circuit must be actuated to 
insure a successive timing cycle 
within the repeatability specified 
when the control circuit is released. 

Repeat Cycle Timer Timing 
Function 
Application of power automatically 
initiates continuous off-on cycling of 
the output relay. 
Also called: flasher, intervalometer 

Reset Time 
The time required for the contacts to 
return to nonnal position when power 
is removed. 

Reverse Polarity Protection 
Blocking circuitry arrangement within 
the timer to prevent damage or output 
actuation if reverse polarity input volt
age is applied. 

Tolerance 
The difference between specified and 
actual timing or sense point (factory 
setup tolerance). 

Transient Protection 
Prevents damage to unit if positive or 
negative transients are applied to the 
unit. Insures proper operation of the 
unit during and after transient occur
rence. Max. transients are usually 
specified as to amplitude and duration, 
i.e., lOOOV for 1 second. 

Trip Point 
The predetennined point at which a 
sensing device is set to change the out
put state. 

V oltage Sensor 
A device that monitors for a predeter
mined overvoltage ancl/or undervoltage 
condition, and changes output state 
when these conditions exist. 



The FL Jennings TOH Series microwave relays are de
signed to operate from DC to 2.5 GHz and higher. They 
are used in coaxial transmission lines to open, close, 
and divert signal paths. Applications where stringent 
impedance matching and isolation are required in
clude antenna switching, radar, communications, ra
dio telephones, and cable TV systems. Our technology 
represents the latest developments in materials, per
formance and flexibility. The TOH series microwave re
lays are available in coil terminal, PCB terminal, flying 
lead, and solder lug configurations. Operating volt
ages of 6, 12, 24, and 28 VDC can be specified. 

The TOH Series are built using a new patented method 
that offers efficiency in manufacture. The result pro
vides reliable, proven relays at lower cost. 

TYPICAL RF CHARACTERISTICS 
MICROWAVE DATA TOH 55 SMA CONNECTOR VERSION 

FREQUENCY RANGE (GHz) DC-200MHz 200-500 MHz 500-1 GHz 

VSWR(MAX_) 1.05:1 1.08:1 1.09:1 

INSERTION LOSS (MAX. dB) 0.05dB 0.05 dB 0.08dB 

ISOLATION (MIN. dB) 60dB 55dB 48dB 

IMPEDANCE 50 OHMS NOMINAL 

MICROWAVE DATA TOH 54 PC BOARD VERSION 

FREQUENCY RANGE (GHz) DC-200MHz 200-500 MHz 500-1 GHz 

VSWR(MAX.) 1.05:1 1.1 :1 1.17:1 

INSERTION LOSS (MAX. dB) 0.05 dB 0.07 dB 0.11 dB 

ISOLATION (MIN_ dB) 60dB 55 dB 48 dB 

IMPEDANCE 50 OHMS NOMINAL 

• Frequency Range to 12 GHz Available on Special Order 

ACTUATION DATA COIL VOLTAGE (VDC) 6 12 

RESISTANCE (OHMS ± 10%) 15 60 

CURRENT (MA MAX @ 20· C) 445 230 

POWER HANDLING 

MECHANICAL 

TEMPERATURE RANGE 

LIFE 

SWITCHING TIME 

50 WATTS CW @ 1 GH z 

SWITCHING SEQUENCE BREAK BEFORE MAKE 
OPERATING MODE: FAILSAFE 

OPERATING AMBIENT: - 55°C TO + 85°C 

OPERATING LIFE: 2.5 MILLION CYCLES 

MADE PER MIL-C-39012 

1-1.5GHz 1.5-2.5 GHz' 

1.10:1 1.20:1 

0.1 dB 0.15dB 

45 dB 40dB 

1-1.5GHz 1.5-2.5 GHz' 

1.22:1 1.3:1 

0.15dB 0.24dB 

45dB 40 dB 

24 28 

240 330 

115 95 

20 MS(MAX) 

COAXIAL CONNECTORS 

MATERIALS AND FINISHES RF BODY, AL. ALLOY PER 00-A-250/11 CONDo T6 NICKEL PLATED PER MIL-C26074, CL4. 
CONNECTOR SHELL, CRES OCMP. 303 Se, PER ASTM-A-582, COND A, PASSIVATED PER 00-P-35 
CONNECTOR DIELECTRIC, VIRGIN TEFLON PER MIL-P-19468, GROUP A. 
CONNECTOR CONTACT, BERYLLIUM COPPER PER 00-C-530, GOLD PLATED PER MIL-G-45204. 
SOLENOID HOUSING, CARBON STEEL LEADED PER 00-S-637, NICKEL PLATED PER MIL-C-26074, CL2. 

PATENT PENDING. 

~ .JENNINGS JENNINGS DIVISION 
970 McLaughlin Ave., San Jose, CA 95122 
(408) 292-4025 

("J A LEAR SIEGLER COMPANY 
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RELAYS 

VACUUM CONTACTORS 

Vacuum Contactors are used to control large 
amounts of DC power and RF currents with ratings 
up to 50 kv and currents up to 600 Amperes continu
ous. These contactors are recommended wherever 
high voltage capability, small size, and high speed 
operation with a long and low maintenance life are 
important. Applications include primary control of 
power supplies, industrial motors, and induction 
heating equipment, RF system tap changing, and 
fault protection of high power transmitters. The 18 
page catalog provides complete specifications with 
a variety of specific applications for 3-pole, high volt
age AC and DC, RF contactors and overcurrent re
lays actuated by solenoid, air or motor drives. 

GENERAL PURPOSE 

Model Number 

RP101F4903D21B20 
RP101F4904D21B20 

RP10l F4304D26B20 
RP103F4304D26B20 

RP103F4903D21820 
RP103F4904D21820 

RP901K4903D21B30 
RP901K4904D21B30 

RP900K4601D26B30 
RP900K4602D26B30 

RP900K4903D21B30 
RP900K4904D21B30 

Unit 

RT224070A31 NB 
ISolenoid Operated I 

RP233D1585 
lAir Operated I 

RF22-D2488 
lAir Operated) 

RF20B1586 
lAir Operated) 

I 

Model Number 

RP151B4541X44R20 
RP151B4541X46R20 

Operate 
Voltage 
IPk KVI 

30 

30 

30 

50 

50 

50 

20 

Pk Contact 
Operate Current 
Voltage 32 

32 MH, 
MH, RM5 

5' 25 

25 35 

20 45 

20 100 

Continuous Max. Interrupt 
Current AC Current 
IAmpsl lAmps RM51 

200 DC N/A 

200 DC N/A 
200RMS 2000 

200RMS 2000 

400DC N/A 

400DC 4000 

400RMS 4000 at 
13KV RMS 

Contact 
Resist Contact 
ance Capaci-
Ohms tance tance 
Max. pF Nh 

.0005 2.5 

.0005 2 25 

.00075 3 25 

.0004 10 2.5 

Capacitor 
Discharge 

Decaying to 
o in 200"5 
IKAmps Pkl 

50 

50 

50 

100 

100 

100 

RP 173-2310-00 1 x 106 

RP173-2311-00 1 x 106 

Contact 
Arrange-

ment 

N/O 
N/C 

N/C 

N/O 
N/C 

N/O 
N/C 

N/O 
N/C 

N/O 
N/C 

Close 
Time 

<300 
Ms. 

<200 
Ms. 

100 
Ms. 

<200 
Ms_ 

115 VAC 
50/60 

110VDC 
230VAC 
220VDC 

Pull-in 
Current 

RM5 

.3 

n/a 

n/a 

n/a 

RP 133-2332-00 1 x 106 115VAC 
50/60, 110 VDC 

Actuator 

100DC 

115 
60Hz 

115 
60Hz 

100 DC 

Hold 
Current 

RM5 

n/a 

n/a 

n/a 

n/a 

~ ~ENNINGS 
JENNINGS DIVISION 
970 McLaughlin Ave., San Jose, CA 95122 
(408) 292-4025 

® A LEAR SIEGLER COMPANY 
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Time to Break 
Close Time 
IMsl IMsl 

60 50 

55 42 

60 50 
30 60 

60 50 
30 60 

34 11 
27 17 

60 50 
50 60 

1 x 105 

lOx 106 

1 x 106 

4500 

Weight 
Ilbs.1 

15 

10 

10 

20 

15 

20 

Current 
RMS 

FormC 
230/15 

n/a 

n/a 

n/a 

8·1571 



4500 RELAYS 4500 

VACUUM/GAS RELAYS 
Relay Testing 
Jennings operates test facilities to provide all environmental, 
high voltage, and radio frequency (RF) test parameters. All re
lays are individually tested prior to shipment for pull-in volt
age, timing characteristics, contact resistance, and dielectric 
strength. 

Vibration, shock, humidity, salt spray, temperature effects, 
current load and reliability tests are regularly performed on a 
sampling basis. 

Mechanical life reliability tests are performed on a sample ba
sis with equipment that only passes relays which cycle with 
proper sequences of contact operation. Some relay types 
have been checked to more than 108 operations. 

Contin-
Peak uaus 

Working Current 
Voltage Amps 

IkV) IRMS) 
DC/GO DC/GO 

Hz Hz 

N300 - Copper Flex • Flying leads T - Threaded mount 1St .JENNINGS JENNINGS DIVISION 
970 Mclaughlin Ave., San Jose, CA 95122 
(408) 292-4025 

@) A LEAR SIEGLER COMPANY 

8-1572 For manufacturers' sales offices, see yellow pages 

2 lower Contacts 4 Rated load lifa 
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4500 RELAYS 4500 

VACUUM/COAXIAL RELAYS 

Applications for these units include high speed switching from 
omnidirectional to directional antennas, transmit-receive 
switching, and switching between transmitters for standby 
control. 
Other applications include crossbar matrices and switching 
trees, CCTV, CATV, and microwave telemetry and data acquisi
tion links, as well as general coaxial instrumentation. 
Jennings vacuum coaxial relays have a recorded history of de
pendable, maintenance free operation. Because of this, they 
were chosen for ground and airborne applications for the track
ing network of the Apollo program and the Atlantic Missile 
Range Communications. 

RC53A6300K24B 2.25 ff, 0·600 1.1:1 75W: 26.5VDC 
30M z Max to 30M z 

(connector 300 
limited) MHz 

RCS4A6325H24B .7.5@ 0-400 1.1:1 53$l 26.5 VDC 
30 MHz Max to 500 Hz 

300 
MHz 

RCSA5101A24B 2SW: 0-100 1.05:1 70W: 26.5 VDC 
30M z Maxto 30M z 

60 
MHz 

RC6A5126F14B 2SW: 0-400 1.1:1 65W: 26.5VDC 
30M z Maxto 30M z latching 

150 
MHz 

0.1 19' , Trans~ N DPDT 30ms 2.8 
dB fer 

0.1 19" Trans- lC DPDT 30ms 6.4 
dB fer 

0.02 Opening SPST 1 5/S" DPDT 30ms loB 
dB 19.9 

Closing 
lB.7 

0.01 15.4 SPDT 1 5/S" DPDT 50ms 8.0 
dB 

* Power rating applies when connecting line pressurized 45 PSI A Dry Air or 31 
PSI A Dry Nitrogen. 

NOTE: This power ratings is for the frequency at which the relay is most com
monly used. 

± 15% 
t All measurements with a characteristic impedance of 50 ohms. 

t t faster operate times can be obtained on most units by coil pulse circuits. 
Information available from factory. 

The power rating for any point in the frequency range of the unit 
other than that shown may be obtained by consulting factory. 

~ .JENNINGS JENNINGS DIVISION 
9:8 M::~~~n Ave., San Jose, CA 95122 

~ A LEAR SIEGLER COMPANY ( ) 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1573 



RIES 
U S- H RTS 

PR CT SELE TI UI ES 

RE~TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

88/89 EDITION OF EEM 
Abbreviations/Acronyms 

........... A·1404, 8·1090, C·1119 0·1156 
AC Power Supplies, Product 

Selection Guide ............................ 0.2156 
ASCII Code ..................................... 001080 
Batteries, Product Selection Guide .... 001447 
Batteries & Fuel Cells, 

Characteristics ............................. 001450 
Cabinets, Enclosures, Racks & Chassis, 

Product Selection Guide ................ C· 1 003 
Capacitors, Basic Formulas ............... A·1093 
Capacitors, Miniglossary .................. A·1 066 
Capacitors, Product Selection Guide .A·1002 
Coils, Chokes, Inductors, 

Product Selection Guide ................ A·1197 
Conductors, Maximum Current Capacity 

of Copper & Aluminum ... A.2272, C·1316 
Connectors, Miniglossary ................ C·12 71 
Connectors, Terminals & Sockets, 

Product Selection Guide ................ C·1127 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide ............................. A·1339 

DC Power Supplies, Product 
Selection Guide ............................ 0.1537 

Delay Lines, Product Selection 
Guide ............................................ A·1503 

Dielectrics, Thermal Conductivity ..... 8.1916 
Discrete Semiconductors, Product 

Selection Guide ............................. A·2154 
Displays, Readouts, & CRTs, 

Product Selection Guide ................ 8·1 041 
EBCDIC Code ................................. 001086 
Encapsulation, Miniglossary .............. C·1124 
Fans, Blowers, Cooling Equipment, & 

Heat Exchangers, Product 
Selection Guide .................. : .......... C·1631 

Fiber Optics, Miniglossary ................ 8.111815 
Fiber OptiCS, Product 

Selection Guide ............................. B.1204 
Filters, Power, Product 

Selection Guide ............................ ,A·1642 
Filters, Signal, Product 

Selection Guide ............................ A.1683 
IC Master ........................................ A·1740 
Instruments, Test & Measuring, 

Product Selection Guide ................ 00121 0 
Interconnection Systems, Product 

Selection Guide ............................. C·1702 
Keyboards & Keypads, Product 

Selection Guide ............................. 8·1854 
Lamps, Lights, & Indicators, Product 

Selection Guide ............................. 8·1126 
Logofinder & Trademark Directories ... C·90 1 
Microwave Components, Product 

Selection Guide ............................ ,A·1776 

Military Qualified Products List. ......... 8·1002 
Motors, Drives, & Rotating Components, 

Product Selection Guide ............... 8·1221 
Opto Semiconductors, Miniglossary 

................................................... A·2169 
Oscilloscopes, Product 

Selection Guide ............................. 0·1426 
Panel Hardware, Product 

Selection Guide ............................. C·1583 
Panel Meters, Analog & Digital, Product 

Selection Guide ............................. 0·1376 
Potentiometers, Trimmers, Controls, & 

Rheostats, Product 
Selection Guide ............................. A·2078 

Power Supplies, Miniglossary 
...................................... A.2276, 001541 

Power Supplies, AC, Product 
Selection Guide ............................. 0·2156 

Power Supplies, DC, Product 
Selection Guide ............................ :0·1537 

Protective Components (Fuses, 
Circuit Breakers, etc.), 
Product Selection Guide ................ 8·1351 

Relay Contact Forms ....................... 8·1450 
Relays, Electromechanical, 

Miniglossary ................................. 8·1414 
Relays, Product Selection Guide ........ 8·1411 
Resistor Color Codes ...................... ,A·1952 
Resistors, Product Selection Guide ... A·1867 
Servo Components, 

Miniglossary ................................. 8·1266 
SI Units, Basic Guide To, 

.......... A·1434, 8·1472, C·1692, 001386 
Solenoids, Product Selection Guide ... 8·1655 
Switches, Product Selection Guide .... 8·1673 
Symbols-International Authorities 

........ ,A.1454, 8.1064, C.1104, 0.1166 
Thermal Components, Product 

Selection Guide ............................. 8·1886 
Thermal ConductiVity of Dielectrics 

at Room Temperature ................... 8·1916 
Thyristors!High Power Diodes, 

Miniglossary ................................. A·2 211 
Timers, Miniglossary ......... 8.1492, 0.1140 
Trademark & Logofinder Directories ... C·901 
Transducers & Encoders, Product 

Selection Guide ............................. 8·1928 
Transformers, Product 

Selection Guide ............................. A·2215 
Voltage Drop Nomograph 

......... A.2262, C.1469, C.1960 0·1718 
Wire & Cable, Product 

Selection Guide ............ , ................ C·1755 
Wire Gauges-Diameter, Area, 

Copper Weigh!.. ............ C·1343, C.1759 



4500 RELAYS 

MAiIORY 
SERIES PCM DC COIL RELAYS 
The Mallory DC coil relay is designed for direct printed circuit board mounting. 1 FORM A 
(SPST-NO), 1 FORM B (SPST-NC) and 1 FORM C (SPDT) circuit arrangements are available 
in each of two styles. Style A is designed primarily for AC loads up to 30 amps, but can be 
utilized for DC applications as well. Style D is designed primarily for DC loads up to 30 amps 
and certain low-voltage AC loads. Each style has a distinct "footprint", shown at right. A 
snap-on dust cover is available. Mallory relays are suited to a variety of applications including 
appliances, automotive, load management and heating, ventilating and air-conditioning. 

Switch Arrangements - 1 Form A (SPST-NO), 
1 Form B (SPST-NC), 1 Form C (SPDT) 

SWITCH RATINGS 
Voltage Load FormA 

Type NO 

Inductive 2-30 AMPS 
AC or @ 

Resistive 12-240 VAC 

Inductive 20 AMPS 

DC 
@5-28VDC 

Resistive 30 AMPS 
(fiJ 5-28 VDC 

Form B Form C 
NC NO NC 

2-15 AMPS 2-20 AMPS 2-10 AMPS 
@ @ @ 

12-240 VAC 12-240 VAC 12-240 VAC 

15 AMPS 20 AMPS 10 AMPS 
@5-28VDC @ 5-28 VDC @5-28VDC 

20 AMPS 30 AMPS 10 AMPS 
@5-28VDC (fiJ 5-28 VDC @5-28VDC 

CIRCUIT SCHEMATICS 
"'LJ--"'--~O I 

2 O>----LLJ-'-
20 LJ 

:~ :~ ::1 
I FORM B (SPST-NC) 

I FORM A (SPST-NO) I FORM 

U.L. approval may be required for some ratings. 
Inquire for details. 

COIL DATA - Coil voltage ratings are available 
from 5 to 48 VDC. Consult Mallory for require
ments regarding specific applications. 

OPERATING DATA -
Must-Operate Voltage: Less than 70% of nominal 
voltage @ 25 degrees C. 
Must-Release Voltage: More than 7% of nominal 
voltage @ 25 degrees C. 

C (SPDT) 

ENVIRONMENTAL DATA -
Storage: -55 to +105 degrees C. 
Operating: -40 to +105 degrees C. 

MALLORY TIMERS COMPANY 
Emhart Electrical/Electronic Group 

4500 

STYLE A 

OUTLINE DIMENSIONS 

~ --- .937 Max. ---- -1 
(23.BO) f-- .695 Max. 

I (17.65) 

,1-5'6 Max. 
(3.96f l 

- ~ ~ .054 Max. II (1.37) 

I . r-
1.028 Max. 

(26.11) 

~--~ 
STYLE A 

HOLE PATTERN 

293 
(1.44) 

.078014.- NOT REQuiRED FOR SPST FORM a 
(01.98) 

STYLE 0 

OUTLINE DIMENSIONS 

1-- .9(~~.~6r - .11~}:6ix·l 

1--, ,695 M"-~ I 
_.Q54Max. 

(1.37) 
(17.65) : 

,--' --i 

STYLE 0 

HOLE PATTERN 

078 OIA,-NOT REOUIRED FOR SPST FORM B 
(01.98) 

-' 

3029 E. Washington Street, P.O. Box 986, Indianapolis, Indiana 46206-0986 
Phone: 317/261-1220 EMJI,1RT MALLO RY 
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4500 RELAYS 

rTlr-lr::! MASTER ELECTRONIC CONTROLS 
~L.:I~ PHONE: (213) 452-1336 

GENERAL PURPOSE AND POWER RELAYS 

SERIES GV GQ GT GL GM GH 
Features • Exceptionally • Power relay for • 20A and 30A • Magnetic latch- • Compact gen- • Versatile relay ·30 amp con-

reliable power use in control switching ing relay eral pu rpose • Optional in- tact rating 
relay panels • Bracket mount • Single or dual relay dicator lamp • High in rush 

• Octal type • Optional in- package coil input • Wide range of and push-to- capacity 
plug-in dicator lamp '3,750 VRMS • Low power applications test button • Optional mag-
terminations and push-to- coil-to-contact requirement • Optional in- • Optional her- netic blowouts 

• AC & DC coils test button breakdown • Good memory dicator lamp metically and auxiliary 
• Optional in- • Unit with mag- .~'M stability and push-to- sealed steel switch 

dicator lamp netic blowouts .~'M test button case • 50A unit 
.~'M available .~'M .~'M available 

·15A unit .~'M 
available 
.~'M 

Contact SPDT SPOT SPDT SPDT DPDT DPDT 2A, 2B, lC, 2C, 
Arrangement DPDT DPDT DPDT DPDT TPDT TPDT lX, lY 

TPDT TPDT 4PDT 4PDT 

Contact Rating lOA @ 28 VDC lOA @ 28 VDC • SPDT 30A @ 10A@ 28 VDC lOA @ 24 VDC 30 Amps @ 300 
or 230 VAC or 240 VAC 120/240 VAC or 240 VAC or 110 VAC VAC 

25A@ 28 VDC 
• DPDT 20A @ 

120/240 VAC 
or 28 VDC 

Contact Material Ag Cd a Ag Cd a Ag Cd a Ag Cd a Ag Cd a • DPDT, TPDT Ag Alloy 
Ag (Au Flashed) 

·4PDT 
Ag (Au Flash) 

Coil Voltage 6-110 VDC 6-110 VDC 6-110 VDC 6-110 VDC 6-110VDC 6-110 VDC 6-220 VDC 
6-240 VAC 6-240 VAC 6-240 VAC 6-240 VAC 6-240 VAC 6-240 VAC 6-480 VAC 

Nominal (DC) 1.5W (DC) 1.2-1.8W (DC) 1.2W (DC single coil) • DPDT (DC) 0.9W (DC) 2.0W 
Coil Power (AC) 2.3VA (AC) 2.0-2.75VA (AC) 2.7VA 1.2W (DC) 0.9W (AC) 1.2VA (AC) 10.0VA 

(DC dual coil) (AC) 1.2VA 
2.4W • TPDT, 4PDT 

(DC) 1.4W 
(AC) 1.6-2. 5VA 

Mechanical Life 5,000,000 10,000,000 10,000,000 AC-50, 000,000 AC-50, 000,000 3,000,000 
operations min. operations operations operations operations operations 

DC-l00,000,000 DC-l00,000,000 
operations operations 

Approximate 2.07"H x 1.36"L 1.91"H x 1.53"L 1.97"H x 1.53"L 2.16"H x 1.53"L 1.40"H x 1.10"L 1.42"H x 1.10"L 2.3"H x 3.125"L 
Dimensions x 1.36"W x 1.41"W x 1.41"W x 1.41''W xO.85"W x 0.85"W x 2.5''W 
(inches) (DPDT Unit) (DPDT Unit) 

Mounting Plug-in Plug-in Panel mount Plug-in Plug-in Plug-in Screws 
Panel mount Track mount Panel mount Panel mount Panel mount 
P.C. Mount P.C. Mount P.C. Mount 

Sockets Screw terminal Screw terminal Screw terminal Screw terminal Screw terminal 
P.C. terminal Solder terminal Solder terminal Solder terminal Solder terminal 

P.C. terminal P.C. terminal P.C. terminal P.C. terminal 
Quick connect Quick connect Quick connect Quick connect 

P.O. SOX 25905 • LOS ANGELES, CALIFORNIA 90025-0662 USA 
TELEX: 182041 MASTER SNM • FAX: 213/392-9585 

8·1576 For manufacturers' sales offices, see yellow pages 

4500 

GW 
• Mercury dis-

placement 
relay 

• 35A and 60A 
switching 

• Hermetically 
sealed 

• Ideal for 
adverse-
environments 
.~'M 

lA, 2A, 3A 
lB, 2B, 3B 

• 35A model 
35A@ 
480 VAC 

·60A model 
60A @ 
480 VAC 

Liquid Mercury 

5-250 VDC 
6-480 VAC 

N.O. N.C. 
AC (VA) 
1 Pole 8.0 13.0 
2 Pole 18.6 20.5 
3 Pole 33.0 33.0 
DC (W) 
1 Pole I 6.5 8.0 
2 Pole 7.5 10.5 
3 Pole 12.0 12.0 

3,000,000 
operations 

5.06"H x 
3.365"L x 
3.125"W 
(TPDT Unit) 

Box Collar 

EEM1989 



4500 

MEC 
TIME DELAY RELAYS 

~ 
~~ 
~~ l;j 
~~ 

SERIES OM 01 DB OS 
Features • Reliable and accurate • Precise timing cycles • Wide range of industrial • Reliable and accu rate • Independent on and off 

• Indicator lamp available • Indicator lamp available applications • Indicator lamp available delays 
in all voltages in all voltages • Indicator lamp available in all voltages • Indicator lamp available 

in all voltages in all voltages 

Mode of Operation Oelay on make Oelay on interval Delay on break Oelay on single-shot Recycling timer 

Contact OPDT OPOT SPOT SPOT OPOT 
Arrangement TPOT TPOT DPOT OPOT TPOT 

Contact Rating 10A@ 115 VAC 10A @ 115 VAC 10A @ 115 VAC 10A @ 115 VAC 10A @ 115 VAC 

Input Voltage 6-110 VOC 6-110 VOC 6-110 VDC 6-110 VOC 6-110 VOC 
6-240 VAC 6-240 VAC 6-240 VAC 6-240 VAC 6-240 VAC 

Delay Time 0.1-3600 0.1-3600 0.1-3600 0.1-3600 0.1-3600 on 
(in seconds) 0.1-3600 off 

Type of Control Fixed Fixed Fixed Fixed Knob 
Knob Knob Knob Knob Remote 
Remote Remote Remote Remote 

Maximum ±1% ±1% ±1% ±1% ± 1% 
Repeatability 

Mechanical Life 10,000,000 Operations 10,000,000 Operations 10,000,000 Operations 10,000,000 Operations 10,000,000 Operations 

Approximate 2.75" H x 2.75" H x 2.75" H x 2.75" H x 2.75" H x 
Dimensions 2.00" L x 2.00" L x 2.00" L x 2.00" L x 2.00" L x 
(inches) 1.56"W 1.56"W 1.56" W 1.56"W 1.56"W 

SOLID STATE RELAYS 
SS SERIES: STSERIES: 

SSA - SCR's back to back with A.C. control. STA - TRIAC with A.C. control. 
SSO - SCR's back to back with D.C. control. STD - TRIAC with D.C. control. 

SPECIFICATIONS ORDERING INFORMATION: 

1. Current Rating: 8 to 90 Amps. SCR OUTPUT· SS SERIES 
2. Minimum load current: 50 mao 

PART NUMBER Line Max. Load 
3. Temperature Range: Vac Current, 

a. Operating: - 30°c to + 80°c AC Input DC Input (47-63 Hz) Amps (RMS) 
b. Storage: - 28°c to + 100°c 

SSA1210 SSD1210 24-140 10 
4. Outy: Continuous SSA1225 SS01225 24-140 25 

SSA1240 SS01240 24-140 40 
5. Contacts: 1 Form A (SPNO) SSA2410 SS02410 48-280 10 

6. Input control: A.C. Models 
SSA2425 SS02425 48-280 25 
SSA2440 SS02440 48-280 40 

a. Control voltage range: 90 - 280 VAC SSA2450 SS02450 48-280 50 
b. Must operate voltage: 90 VAC Max. SSA2475 SS02475 48-280 75 
C. Must release voltage: jO VAC Min. SSA4808 SS04808 80-530 8 
d. Input impedance: 40,000 OHMS Min. SSA4812 SS04812 80-530 12 
e. Input current: 2mA max @ 120 VAC SSA4825 SS04825 80-530 25 

7. Input control: O.C. Models SSA4840 SS04840 80-530 40 
a. Control voltage range: 3-32 VOC SSA4875 SS04875 80-530 75 
b. Must operate voltage: 3 VDC Max. SSA4890 SS04890 80-530 90 
C. Must release voltage: 1 VDC Min. 

TRIAC OUTPUT· ST SERIES d. Input Impedance: 1,500 OHMS Min. 
e. Input current: 4mA max @ 5 VOC 

STA1210 ST01210 24-140 10 
8. Standard: Zero voltage turn on. STA1225 ST01225 24-140 25 

9. 'i\l UL listed and a certified. 
STA2410 STD2410 48-280 10 
STA2425 STD2425 48-280 25 
STA4825 STD4825 80-530 25 

MEC P.O. BOX 25905· LOS ANGELES, CALIFORNIA 90025-0662 USA 
TELEX: 182041 MASTER SNM· FAX: 213/392-9585 

EEM 1989 For manufacturers' sales offices, see yellow pages 

One-Cycle 
Surge, 

Amps (PK) 

120 
250 
625 
120 
250 
625 
625 

1000 
72 

140 
250 
400 

1000 
1200 

100 
250 
100 
250 
250 

8·1577 



A 
AID acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AFC audio frequency control 
AFT automatic filter test 
ALGOL algorithmic language 
AM a logical operator 
AQL acceptable quality level 
ASCI] American national standard 

code for infonnation interchange 
ASIC application specific IC 
ATE automatic test equipment 
A TG automatic test generation 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility syste 

C 
CAD computer-aided design 
CAE computer-aided engineering 
CAM computer-aided manufacture 
CAMAC computer-automated 

measurement and control 
CAPP computer-aided process 

planning 
CAT computer-aided test 
CATV cable television or 

community antenna television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CIE computer-integrated engineering 
CIM computer-integrated 

manufacturing 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide 

semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
D/ A digital to analog 
DAC digital to analog converter 
DBMS data base management 

system 
DC direct current 
DFT design for testability 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 

Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDA electronic design automation 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable 

PROM 

EIA Electronic Industries 
Association 

EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM erasable programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar,200' Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN fonnula translator 

G 
GaAsFET gallium arsenide FET 
CMIP commn management 

infonnation protocol 
GPIB general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 
HIPOT test, measurement, and 

diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

lAB Internet Activities Board 
IC integrated circuit 
IDC insulation displacement contact 
IF intennediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 
ISDN integrated services digital 

network 
ISO International Standards 

Organization 

J 
JEDEC Joint Electronic Device 

Engineering Council 
JFET junction FET 
JMOS junction MOS 

K 
kHz kilohertz (10 3 hertz) 
KSR keyboard send /receive 

L 
LAN local area network 
LC (filters) inductance/capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LlF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
L VDT linear velocity displacement 

transfonner 

M 
MASER microwave amplification 

by stimulated emission of 
radiation 

MA TV master antenna television 

~F microfarad 
MHz megahertz 
MIC microwave IC 
MIPS million instructions per 

secaxI 
MIB microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide 

semiconductor FET 
MOSIGT metal oxide 

semiconductor inSUlated-gate 
transistor 

MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation 

module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment 

manufacturer 
OR a logical operator 
OSI open systems interconnection 

P 
PAL programmable array logic 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
PCS plastic clad silica 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction 

transistor 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 

SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon-controlled switch 
SDA source & detector assemblies 
SGMP simple gateway monitoring 

protocol 
SIDAC bidirectional voltage

triggered switch 
SIMM single in-line memory 

module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SNMP simpole network 

management protocol 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid-state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thennal coefficient of 

expansion 
TXCO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250' Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

t03 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
VAC volts (of) alternating current 
V AN value-added network 
VAR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz 

to 300 MHz) 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 

kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 



4500 RELAYS 4500 

SYSTEMS CORPORATION • 
MATRIX 

11~' 5177 NORTH DOUGLAS FIR ROAD 
111111/ CALABASAS, CALIFORNIA 91302 
q\ (818) 992-6776 • TWX 910-494-4975 

FAX (818) 992-8521 

7100 - Standard 

7200 - Self-terminating 

7300 - High isolation 

7400 - Highest isolation 

7500 - High power 

7600 - Highest isolation 
self-terminating 

7700 - Mercury wetted 
contacts 

7800 - Twinax 

7900 - Triax 

MATRIX 7000 Series Relay Modules are designed to maintain 20 

coaxial switching continuity over a wider range of critical and high 
environmental applications. The Relay housings are constructed 
of precision machined aluminum alloy for structural integrity and 40 

hard anodized for durability. All signal shield paths are silver 
plated with covers gasketed for maximum EMI protection. The 
basic reed switch elements are hermetically sealed in nitrogen 
filled gas envelopes and employ rhodium plated contacts to in- 60 

sure non-stick operation. Applications for MATRIX 7000 Series 
include: 
- R.F. and I.F switching where a low VSWR is required. tI 
- GGTV, base band video and pulse switching where low phase 80 

distortion and high pulse fidelity are required. ~ 
- Applications requiring a high degree of shielding integrity and ~ 

low contact and induced noise such as pre amp input switch- !I! 

ing or the switching of high impedance operational amplifier 100 

inputs. 
Matrix and hybrid switching systems are easily constructed by 
using Series 9000 (no output), 9100 (one output) or 9200 (two 
output) push-on cross straps which mate with the BNG con- 120 

nectors on the switch modules. The cross strap output con
nectors are BNG female type UG 1 094/U. The model number of 
the cross strap is assigned by replacing the two zeros of the 
series number with the number of inputs desired. For example, a 140 

Model 9108 has eight inputs and one output. 
MODEL NUMBER ASSIGNMENT 

7 X XX- X 

Series ----T r 
Number of throws (N) 
Options: 
Coil suppression diodes with: 
Coil common negative - D 
Coil common positive - DR 
TNC connectors - T 
SMA connectors - S 
Self-terminating - Ohms 
Insulated shield - I 
Insulated and 

160 

SPECIFICATIONS 
FREQUENCY RANGE: 
FREQUENCY RANGE: 
CHARACTERISTIC IMPEDANCE: 
SWITCHING CONFIGURATION: 
SWITCHING SPEED: 
ISOLATION: 
CONTROL-CONNECTOR: 
SIGNAL CONNECTOR: 
OPERATING TEMPERATURE 

AND HUMIDITY RANGE: 

Coaxial Relay Module 
7000 Series 

FEATURES: 

• DC up to 800 MHz depending on 
number of throws 

• Two to twenty-four throws 

• Continuous shield continuity 

• Rugged machined aluminum housing 

• Crosstalk always lower than isolation 

• Switch points individually field 
replaceable 

• Extremely low EMI 
• Low VSWR 

• Matrix configuration easily 
assembled using 9000 series 
cross straps 

• Signal circuits isolated from 
control Circuitry 

FREQUENCY - MHz 

(- 1 dB) 1310 c- (N - .13) MHz where N ~ Number of Throws 
( - 3dB) 1760 c- (N + .2) MHz where N ~ Number of Throws 
50 ohms - 75 ohm optional 
Single or double pole, two thru twenty-four throws 
One mS dry contact, three mS mercury wetted 
See graph See factory for -lor-IS option 
28 VDC, 30 mA- D type-mate supplied 
BNC, Twinax, Triax, TNC, SMA or F type optional 

- 30°F to + 150°F, 0 to 98 percent R.H. Switched shield - IS 
Expander output - E 
Chassis mount - C 

OPERATING SHOCK AND VIBRATION: 50 G's - 1 mS, 2 G's p-p 20-2000 Hz 
DIMENSIONS: .625" W x 3.25" H x 1.44" + (.625" x number of throws) 

Optional voltage - See Factory MOUNTING: Three 6-32 tapped holes in base or option - C 

EEM 1989 For manufacturers' sales offices, see yellow pages 8-1579 



4500 RELAYS 4500 

Midtex Relays, Inc. 
9B2 BUTTERFIELD TRAILIEL PASO, TEXAS 79906 
PHONE: 915-772-1061/FAX: 915-772-1116 GENERAL PURPOSE RELAYS 

CONTACT 
ARRANGEMENTS 

CONTACT 
MATERIAL 
RATINGS 

COIL VOLTAGE 

POWER RATING 

OIELECTRIC 

LIFE EXPECTANCY 

OPTIONS 

AGENCY 
APPROVALS 

8·1580 

2 Form C 
1 Forme 

Material 
-100 PalJSil. w/gold overlay 

2.0 amp. 28 VDC, resistive 
2.0 amp, 120 VAC, 
resistive 

-1 UO Pal./Sil. w/Gold Overlay 
2.0 amp, 28 VDC, resistive 

-200 Pal/S"/Goid Bilurcated 
2 0 amp, 28 VDG, resistive 
2.0 arr" 120 VAC, 
reSISll'Je 

5,6, 12, 24, 48 

(OPOT) 
Nominal-S50 mw 
Maximum continuous-1.0 w 

(Meets FCC Part 68) 
1000 VAC coil to poles 
1000 VAC between poles 

VAC across open contact 
VDC FCC surge) 

Mecbanical-
in excess of 10 million 
operations. 
Electrical-
100,000 operations minimum 
at 1,0 amps. 

827x,410x,443 

UL 

1 Form C 

Material 
-100 Silver & Silver Cadmium 
Oxide 

-3 amps at 125 VAC or 30 
VOG resistive 
-1 amp at 125 VAC or 30 
VDC inductive 

-200 Silver Cadmium Oxide 
-5 amps at 125 VAC or 30 
VDC resistive 

1.5 amps at 125 VAG or 
30V[l(, ;[,,1I;(:'\'e 

5,6,9,12,24,48 DC 

Norninal-450 MW 
Maximum continuous-
700MW 

2000 VAG coil to contacts 
750 VAG across open contacts 
(1500 VDC FCC surge) 

Mechanical-in excess of 20 
million operations 
Electrical-100,QOO operations 
minimum at rated loads 

.906x.709x.575 

Yes 
No 

ULlCSA 

1 Form C 
1 Form A 

Material 
-100 Silver/Gold flashed 

-3 amps at 24 VDG or 125 
VAG resistive (UL) 
-1 amp at24 VDC or 125 
VAC inductive 
-1.5 ampsat 250 VAC 
resistiVe 
-0,5 amps at 250 VAC 
inductive 

-200 Silver Cadmium Oxide 
5 amps at 24 VDC or 125 
VAC resistive (UL) 
-2 amps at 24 VOC or 125 
VAG inductive 
-2.5 amps at 250 VAC 
reSistive 
-1 amp at 250 VAC 
inductive 

-300 Silver Cadmium Oxide 
-10 amps at 24 VDC or 
125 VAC resistive (UL) 
-4 amps at 24 VOC or 125 
VAC inductive 
-5 amps at 250 VAG 
resistive 
-2 amps at 250 VAC 
inductiVe 

5,6,9, 12, 24, 48 DC 

Nominal-360 MW 
Maximum continuous-
562 MW 

1500 VAC RMS 60 Hz all 
mutually insulated terminals 
(open contacts 750 VAC) 

Mechanical-in excess of 5 
million operations 
Electrical-l00,OOO operations 
minimum at rated loads 

,890x .642x .985 

Yes 
No 

ULlCSA 

2 Form C 
4 Forme 

Materia! 
-1003/32" Silver (Gold flash) 

-"3 amp. 228 VDC/120 
VAC, 80% pi 

-700 3/32" Pure fine Silver, 
Gold diffused 

-2 amp, 240 VAC, 80% pf 
-200 3/32" Silver Cadmium 
Oxide (Gold flash) 

-"5 amp, 28 VDC/120 
VAC, 80% pi 
-3 amp, 24 VAC, 80% pf 

'1/10 horsepower, 125 VA, 
120/240 VAC 

Nominal (AC) 1,2 VA (~C) 
0.9 watts 
Maximum continuops (AC) 2.0 
VA (DC) 2,0 watts 

Greater than 500 VAC RMS 60 
Hz across open contacts 
Greater than 500 VAC RMS 60 
Hz all other mutually insulated 
elements 

Mechanical-in excess of 50 
million operations 
Electrical-100,OOO operations 
minimum at rated loads 

1.190x.859x1.281 
(Dust Cover) 

Yes 
Yes 

For manufacturers' sales offices, see yellow pages 

1 Form C 
2 Form C 
Form A 
Form B 
Form X 
Form Y 
Form C (1 & 2POT) Octal 

Material 
5/32" Silver Cadmium Oxide 

-10 amp, 28 VDC/120 
VAC, 7 amp at 240 VAC; 
80% pf 1/3 hp, 120/240 
VAC 

5/32" pure fine Silver 
(Gold flash) 

-10 amp, 28 VDC/120 
VAC, 7 amp at 240 VAC; 
80% pf 1/3 hp, 120/240 
VAC 

Nominal 1. 2 VA (AC) 
0.9 watts (~C) 
Maximum continuous 2.0 VA 
(AC) 2.0 watts (~C) 

Greater than 500 VAC RMS 60 
Hz across open contacts. 
Greater than 1500 VAC RMS 60 
Hz all other mutually insulated 
elements. 

Mechanical-in excess of 50 
million operations 
Electrical-l00,aOO operations 
minimum at rated loads 

1.109x .859x 1.281 
(Dust Cover) 

Yes 
Yes 

Opposite Polarity Barrier 
Push Button Actuator 
Diode Across Coil, DC only 
Lamp Across Coil 

& Push Button 

2 Form C 

Material 
5/32" Silver Cadmium Oxide 

-10 ampsat 30 VOC, 120 
or 240 VAC 1/3 hp at 
120/240 VAC 

5,6,12,24,48,110 (~C) 
6, 12, 24, 120, 240 (AC) & 
Specials 

Nominal 1.5 VA (AC), 
0.9 watts (DC) 
Maximun continuous 2.0 VA 
(AC), 2.0 watts (~C) 

Greater than 500 VAC RMS 60 
Hz across open contacts. 
Greater than 1500 VAC RMS 
60 Hz all other mutually 
insulated elements. 

Mechanical-in excess of 5 
million operations 
Electrical-100,000 operations 
minimum at rated loads 

1.08x.830x1.36 
(Plain Cover w/quick connect) 

Yes 
Yes 

Special Customer 
Requirements 

UL/CSA 

EEM 1989 
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GENERAL PURPOSE RELAYS 

157 157 187 188 
UL recognized for motor MAGNETIC LATCHING OPDr power relay is rated at 20 30 Ampere relay is an 
controllers up to 600 VAG. SEAlES amps; DPST-NO and NC expanded version of the Type 
Magnetic latching version When there is a need to contact arrangements are rated 18720 amp 2PDT relay, 
provides switchable core conserve power, retain logic at 25 amps. Open stud utilizing a common coillmates 
which cannot be falsely mounted or dust covered structure. The 188 is limited to 
latched function during power versions with 1/4" single-pole switching, in order 

outages, or improve quick-connect terminals are to provide for the 30 amp 
reliability by several avaitable. contact ratings 

NO 
order-af-magnitude over 

NO NO outdated mechanical 

1 Form C latching relays. Ihe Type 
2 Form C Form X 

2 Form C 157 magnelic latching 2A, DPST Form Y 
3 Form C state·oj·lhe-arl relay is 28, DPST Form Z 
2 Form A made to order for these 1 Form X 
2 Form B applications_ All of Ihe 1 Form Y 
1 Form X superior electrical 
1 Form Y characteristics available in 

Material 
the slandard Type 157 

Material Materlal 
-100 118" Fine Silver Igold relays, Including 1/4" -100 1/4" Diameter Fine Silver -100 1/4" Silver 
flash) 5 amp through air and 3/8" over 20 amp, 28 VDC 30 amp 12012401277 VAC 
Ratings surface spacing, are offered 20 amp, 12012401277 VAC 30 amp 28 VDC 

5 amp, 28VDC1120/240 in the magnetic lalching 10 amp, 4801600 VAC 15 amp 480/600 VAC 
VAC. 80% pI version. Magnetic latching is 314 hp, 120 VAC 1 hp 120 VAC, 1 phase 
2 amp, 4801600 VAC, achieved by a specially 1-112 hp, 240 VAC 1-1/2 hp 240 VAC, 1 phase 
800J0 pf designed magnet core that -2001/4" Diameter Silver -200 1/4" SUver Cadmium 
118 hp, 120 VAC makes it possible to Cadmium Oxide Oxide Ratings Identical for -100 
114 hp, 240 VAC maintain a substantial 20 amp, 28 VDC & -200 contacts. 

-2003/16" SHver Cadmium magnetiC force of attraction 20 amp, 120/2401277 VAC 
Oxide 10 amp after termination of the 10 amp, 4801600 VAC 

10 amp, 28 VDC1120/240 electrical pulse that 314 hp, 120 VAC 
VAC, 80% pI energizes the core. There 11/2 hp, 240 VAC 
113 hp, 120 VAC -3003/16" Diameter Silver 
112 hp, 24014801600 VAC are no mechanical latches Cadmium Oxide 
3 amp, 4801600 VAC, associated with the design, 10 amp, 28 VDC 
80% pI nor permanent magnets that 15 amp, 12012401277 VAC 

-300 3116" Silver Cadmium can result in inadvertent 3 amp, 4801600 VAC 
Oxide 15 amp IUL on 1 & operation. To restore the 113 hp, 120 VAC 
2PDT only) relay to its unoperated 112 hp, 24014801600 VAC 

15 amp, 120 VAC position, a short pulse of -4003/16" Silver Cadmium 
10 amp, 240 & 277 VAC opposite polarity and lower Oxide High Conductivity Blade 
28 VDC magnitude than the operate 10 amp, 28 VDC 
3 amp, 4801600 VAC pulse is applied to the coil or 10 amp, 1201240 VAC 
1/3 hp, 120 VAC 

a second concentric wound 3 amp, 4801600 VAC 
112 hp, 24014801600 VAC 

coil. 
113 hp, 120 VAC 

-7001/8" FlOe Sitver Gold 112 hp, 24014801600 VAC 
Diffused TIMING -600 1J4" Silver Cadmium 

5 amp. 28 VDGI1201240 Latching time; 13 MS Oxide 
VAC, 80% pf nominal with a one second IOn conlacts 2A & 28 only) 
2 amp, 4801600 VAC, pulse of nominal voltage 25 amp, 28 VDC 
800/0 pf Unlalch time: 13 MS 25 amp. 12012401277 VAC 
1/8 hp, 120 VAC 

nominal with a one second 10 amp, 4801600 VAC 
1/4 hp, 240 VAC 314 hp. 120 VAC 

All hp ratings are single phase pulse of nominal unlatch 1·112 hp, 240 VAC 
voltage atter latching wilh a 
one second pulse of nominal 
latch voltage. 
A latch pulse 0150 MS min. 

5,6,12,24,48,110 IDC) & 6, 
at nominal voltage is 

5,6,12,24,48,110, IDC) and 5,6,12,24,48, 110 IDC) recommended to insure 12,24,120,240 lAC) & positive latching 6, 12, 24. 120, 208, 240 lAC) 6, 12, 24, 120, 208, 240 lAC) 
specials and Specials Special customer requirements 

DESIGN & CONSTRUCTION 

Nominal-l 7 VA (1 & 2 pole 
Insulation material, weight, 

Nomtnal-2.7 VA lAC); 1.2 watts Nomtnal-2.0 VA lAC); 1.2 watts marking. shock, vibration, 
AC); 2.0 VA 13 pole AC); 12 dielectric breakdown, IDC) IDC) 
walls (DC) insulation resistance and Maximum continuous-3.4 VA Maximum continuous-3.1 VA 
Maximum continuous-2.7 VA lAC); 1.9 watts IDC) lAC); 1.9 watt, IDC) 
11 & 2 pole AC); 3.1 VA 13 pole temperature range are 
AC); 1.9 watts IDC) identical to the Type 157 

Greater than 750 VAC, RMS 60 
relay 

Greater than 750 VAC RMS 60 Greater than 750 VAC RMS 60 
Hz across open contacts ULlCSA Hz across open contacts Hz across open contacts 
Greater than 2500 VAC, RMS Greater than 2500 VAC RMS 60 Greater than 2500 VAC RMS 60 
60 Hz all other mutually Hz all other mutually insulated Hz aft other mutually insulated 
insulated elements. elements. elements. 

Mechanical Mechanical-10 million Mechanical-l0 million 
10 million operations operations operations 
Electrical Electrical-l00,000 operations Electrical-100,000 operations 
100,000 operations at rated at rated load at rated load 
load. 

1.400x 1.525x1.905 MAGNETIC 1.400x 1.525x 1.905 1.400x 1.525x1.905 
(dust cover) LATCHING OPTION 
YES ALSO AVAILABLE YES YES 
YES ON 187 AND 188 YES YES 

Lamp across coil SERIES Class B Coil Lamp in parallel with coil 
Class B Coit Varnished Coil Class B Coil 
Push Button Actuator Lamp in Parallel with Coil Varnished Coil 
Open style Special Customer Special Customer 
Varnished coil Requirements Requirements 

ULlCSA ULlCSA ULICSA 

4500 

FOR ENGINEERING ASSISTANCE 
CALL TOLL FREE 

1-800-MI DTEX1 

297 298 136 
A DPST-NO 15 amp economy A SPST-NO 15 or 25 amp A small power relay that will 
power relay. Available in PC economy power relay. PC and switch 20 amps for industrial 
circuit & quick connect Quick Connect terminal use in multipole configuration 
combination version. combination. Recognized under and 30 amps in multipole 
Recognized under UL #508 UL #508. configuration at 120 VAC or 

240 VAC for appliance use 
under UL #508_ 

NO NO NO 

2 Form A SPSl'NO 1 Form C 
2 Form C 
2PST-NC 
2PST-NO 
1PST-NO-DM 
1PST-NC-DB 
3PST-NO 

Material Material Material 
-200 Silver Cadmium Oxide -100 Silver Cadmium Oxide -3/8" diameter Silver 

15 amp, 125 VAC, resistive 15 amp, 125 VAC, resistive 20 amp. 1201240 VAC 
IUL) IUL) 20 amp, 28 VDC 
10 amp, 250 VAC, resistive 10 amp, 250 VAC, resistive -3/8" diameter Silver 
15 amp, 12 VDC, resistive 15 amp, 12 VDC, resistive Cadmium Oxide (UL 
5 amp, 48 VDC, resistive 5 amp, 48 VDG, resistive recognized) 
6 amp, 125 VAG, inductive 6 amp, 125 VAC, inductive Industrial Use 
40% PF 40% PF 114 hp. 120 VAC 
4.8 amp, 250 VAC, 4_8 amp, 250 VAC, 15 amp, 120 VAC 
inductive 40o/() PF inductive 400J0 PF 15 amp. 28 VDC 
6 amp, 12 VDG, inductive 6 amp, 12 VDC, inductive 10 amp, 240 VAC 
2 amp, 48 VDG, inductive 2 amp, 48 VDC, inductive 1 kw tungsten, 120 or 240 
1hp,120VAC 1 hp, 120VAC VAC 
1'12 hp, 240 VAC 1-112 hp, 240 VAG Appliance Use 
50 amp, inrush 20 ms max 50 amp, inrush 20 ms max 1I4hp, 120VAC 

-200 Silver Cadmium Oxide 20 amp, 28 VDC 
25 amp, 125 VAC, reSistive 30 amp, 120 or 240 VAC 
20 amp, 125 VAC, resistive 1 kw tungsten. 120 or 240 
(UL) VAC 
20 amp, 250 VAC, resistive 
25 amp, 12 VDC, resistive 
10 amp, 48 VDC, resistive 
15 amp, 125 VAC, 
inductive 40% PF 
10 amp, 250 VAC, 
inductive 40% PF 
15 amp. 12 VDC, inductive 
5 amp, 48 VDC, inductive 
1 hp, 120 VAC 
1-112 hp, 240 VAC 
70 amp, inrush 20 ms max 

6, 12, 24, 481DC) 6, 12,24, 481DG) 6,12,24,48,110IDC) 
6,12,24, 120, 240 lAC) 
SpeCial Customer 
ReqUirements 

Nominal-l.0 watts Nominal-O.9 watts Maximum continuous-10 VA 
Maximum continuous-l.30 Maximum continuous-l.1 lAC); 2.9 watts max_ IDG) 
watts watts 

1500 VAC coil to contacts and 1500 VAC coil to contacts 
between poles; 600 VAC across 750 VAC across open contacts 
open contacts 

Mechanical-In excess of Mechanical-In excess of Mechanical-5 million 
500,000 operations 500,000 operations operations 
Electrical-200,000 operations Electrical-200,000 operations Electrical-100,OOO operations 
minimum at rated loads minimum at rated loads at rated load 

1.378x 1.197x 1.18f 1.201 x 1.240x. 787 2.375x 1.75x2.80 

PC & Quick Connects In PC 8. Quick Connect terminal NO 
Combination combination YES 

Special Customer 
Requirements 

UL UL UL 

EEM1989 For manufacturers' sales offices, see yellow pages 8-1581 
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Midtex Relays, Inc. 
9B2 BUTTERFIELD TRAILIEL PASO, TEXAS 79906 
PHONE: 915-772-1061/FAx: 915-772-1116 

An amplifier driven relay 
that allows an input signal 
as low as 12 microwatts to 
control a DPDT 10 amp 
output. This low control 
sensitivity permits direct 
interfacing with most types 
of logic 

ELECTRICAL/MECHANICAL 
CHARACTERISTICS 
All ratings at 25°C ambient 
Sensltlvity-12 microwatts, 

60 microwatts 
Operating time 

(nom voltage & temp) 
15 ms 

Release time (nom. voltage 
& temp) 30 ms 

Max, input voltage or 
current-3~ vac or 
1 ma 

Max, negative blocking 
voltage 50 VDC 

Voltage-12. 24. 48 VDC 
(+10%) 

Power-1.2 watts 
Polarity protection-YES 
Duty-Continuous 
Switching action 2PDT 
Switching rating 

. Fine silver contacts 
(gold flash) 
5 amp, 28 VDC, 
120/240VAC 1/8 hp, 
120 VAC 
-Silver Cadmium Oxide 
10 amp, 28 VDC, 
120/240 VAC 
1/3 hp, 120 VAC 
1/2 hp. 240 VAC 

TEMPERATURE RANGE 
-10°C to +55°C 
SHOCK 

15 g's, 11±1 ms, 1/2 
sillewave 
(non-operating test) 

VIBRATION 
0,06" DA or 10 g's, 10 
to 55 Hz 
(non-operating test) 

ELECTRICAl/MECHANICAL 
CHARACTERISTICS 
All ratings at 25°C ambient 
Repeatability ±3% 
Total timing variation ±10% 
Operate time (max,) 100ms 
Recycle time (max) 100ms 
Oral scale Ref. only 
Input voltage limits-

AC +10% 
DC ±25% 

Power requirements-
AC (approx.) 1.5 VA 
DC (approx) 1.2 watts 

Switching action 2PDT 
SWltchlOg rating (max.) 

-Fine Silver contact 
(Gold flash) 
5 amp, 28 
VDC/120,240VAC; 80% 
pf1/8hp, 120VAC 
-Silver Cadmium OXide 
10 amp. 28 
VDC/120,240 VAC: 80% 
pf, 1/3 hp, 120 VAC 1/2 
hp, 240 VAC 

ELECTRICAL 
CHARACTERISTICS 
All ratings at 25°C ambient 
Repeatability ±3% 
Total timing variation ± 1 0% 
Reset (release) time 
(max.) 200ms 
Recycle time (max.) 200ms 
Dial scale Ref. only 
Input voltage limits 

AC ±10% 
DC +25% 

Power requirements--
AC (approx) 3.0 VA 
DC (approx,) 1.5 watts 

Switching action 2PDT 
Switching rating (max.) 

-Fine silver contact 
(gold flash) 
5 amp. 28 
VDC/120IVAC, 3 amp, 
240 VAC .80% pf 1/8 
hp, 120 VAC 
-Silver Cadmium Oxide 
10 amp, 28 VDC, 120 
VAC, 1/3 hp 120 VAC, 6 
amp, 240 VAC ,80% pf 
1/2 hp, 240 VAC 

Delay types Delay-an-release 
Momertary transfer upon 

timing cycle Delay types Delay-on-operate 
NO Momentary transfer upon 

timing cycle 
interruption 

TEMPERATURE RANGE 
-operating: -10°C to 
+55°C 
-storage: 40°C to 
+85°C 

SHOCK 
15g's, 11±1 ms, 
1/2 sinewave 
(non-operatlOg test) 

VIBRATION 
0,06" DA or 10 g's, 10 
to 55 Hz (non-operatlOg 
test) 

TIMING SET 
Fixed 
External Resistor 
Knob Adjust 

interruption.. .. .YES 
TEMPERATURE RANGE 

-operating: -10°C to 
+55°C 
-storage: 40°C to 
+85°C 

SHOCK 
15 g's, 11±1 ms, 
1/2 sinew ave 
(non-operating test) 

VIBRATION 
0.06" DA or 10 g's, 10 
to 55 Hz (non-operating 
test) 

TIMING SET 
Fixed 
External Resistor 
Knob Adjust 

I to the i 
except it functions as a 
delay-on-operale_ Available 
with "fIXed", "external 
resistor" adjust time setting, 
or "knob adjust", through 
an overall range of 1 to 300 
seconds delay, 

ELECTR!CAL 
CHARACTERISTICS 
All ratings at 25°C ambient 
Repeatability ±3% 
Total timing variation ± 10% 
Reset (release) time 
(max.) 50ms 
Recycle time (max.) 100ms 
Dial scale Ref. only 
Input voltage limits 

AC ±10% 
DC +25% 

Power requirements--
AC (approx,) 3.0 VA 
DC (approx.) 1.2 watts 

SWitching action 2PDT 
Switching rating (max.) 

-Fine Silver contacts 
(Gold flash) 
5 amp, 28 VDC/120 
VAC, 3 amp, 240 VAC 
.BO% pf 1/8 hp, 120 
VAC 
-Silver Cadmium Oxide 
(Gold flash) 
10 amp, 28 VDC/120 
VAC, 1/3 hp, 120 VAC, 6 
amp, 240 VAC .80% pf 
1/2 hp, 240 VAC 

Delay types Delay-on-operate 
Momentary transfer upon 

timing cycle 
interruption. . .. . NO 

TEMPERATURE RANGE 
-operating: -10°C to 
+55°C 
-storage: 40°C to 
+85°C 

SHOCK 
15 g's, 11±1 ms, 
1/2 sinewave 
(non-operating test) 

VIBRATION 
0.06" DA or 10 g's, 10 
to 55 Hz (non-operating 
test) 

TIMING SET 
Fixed 
External Resistor 
Knob Adjust 

4500 

TIME DELAY RELAYS 

I I time delay 
module that provides a 0.5 
or 2 amp SCR output to 
drive relays, solenoids or 
lamps. Units are fully 
encapsulated and are 
versatile and economic. 
espeCially when used in 
conjunction with power 
relays in the 30 amp rating 
category. 

ELECTRICAL 
CHARACTERISTICS 
All ratlOgs at 25°C ambient 
Repeatability ±3% 
Total timing variation ±10% 
Reset time (max.) 75ms 
Recycle time (max,) 25ms 
Input voltage limits 

+25%. DC must be 
filtered, max, ripple 5% 
at nominal voltage 

Switching action SPST 
Solid State Output, 1.5 
V voltage drop max,. 
when on 

SWitching rating (max) 
-Type 1-0.5 amp at 
+55°C 
-Type 2-2.0 amp at 
+25°C 
1.25 amp at +55°C 

TEMPERATURE RANGE 
-40°C to +55°C 

ELECTRICAL/MECHANICAL 
CHARACTERISTICS 
All ratings at 25°C ambient 
Pulse width 25 ms. min. 
Pulse repetition rate 

1200 pulses per minute 
max. 

Duty Continuous 
Input voltage 

12,24,48, 110 VDC 
(±25%) 

Power requirements 
1.8 watts 

Switching action 2PDT 
Switching rating (max) 

-Fine Silver contacts 
(Gold flash) 
5 amp, 28 VDC, 
120/240 VAC 1/8 hp, 
120 VAC 
-Silver Cadmium Oxide 
10 amp, 28 VDC, 
120/240 VAC 
1/3 hp, 120 VAC 
1/2 hp, 240 VAC 

TEMPERATURE RANGE 
-10°C to +55°C 

SHOCK 
15 g's, 11±1 ms, 1/2 
sinewave (non-operating 
test) 

VIBRATION 
0.06" DA or 10 g's, 10 
to 55 Hz (non-operating 
test) 

ELECTRICAL/MECHANICAL 
CHARACTERISTICS 
(25°C) 
LIFE EXPECTANCY' 
Mechanical-100 million 
operatlons min 
Electrical-100,000 
operations min. at rated 
load 
CONTROL VOLTAGES 
5 to 48 VDC standard 
Set & Reset time 3ms 
typical 
DIELECTRIC 

1500 VAC input to 
contacts 
1000 VAC across open 
contacts 

TEMPERATURE 
AO°C to + 70°C 

CONTACTS 
-Silver/Gold bifurcated 
RatlOg 
2.0 amp 30 VDC 
resistive 
06 amp 110 VDC 
resistive 
1.0 amp 125 VAC 
resistlve 

8·1582 For manufacturers' sales offices, see yellow pages EEM 1989 
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FOR ENGINEERING ASSISTANCE 
CAll roll FREE 

1-800-MIDTEX1 

711 SERIES 
Superior replacement for 
plug"in thermal timers. The 
711 series offers 5 amp 
SPSTNO Dr NC, and SPOT 
snap action switching, 
metal enclosure is 
standard, (encapsulated 
units available), long life, 
and solid state type timing 
performance 

ELECTRICALIMECHANICAL 
CHARACTERISTICS 
All ratings at 25°C ambient 
CONTACTS 

5 amps 120 VAC 
resistive 
5 amps 30 VOC 
resistive 
4 amps 240 VAC 
resistive 

POWER REQUIREMENTS 
0.75 wafts lyp 

TEMPERATURE' 
SID rage -40°C to 
+B5°C 
Operating -25°C to 
+65°C 
(extended ranges 
aVailable) 

DIELECTRIC 
1000 VAC min., 750 
VAC across open 
contacts 

TIMING 
Accuracy: ± 1 0% 
Repeatability: ±3% 
Reset & Recycle time 
50 ms typical, 100 ms 
max. 

SHOCK 50 g's 
(non"operating) 

VIBRATION 
10 g's, 10-55 Hz mm, 
without false contact 
action 

EEM 1989 

715 SERIES 
Multi·function time delay 
relay industry standard 8 
and 11 pin octal, side 
terminal strip for flush 
mounting, and the 11 pin 
square base to fit the Midtex 
Type 157 relay sockets 
ULlCSA approval. 

ELECTRICAL 
CHARACTERISTICS 
All ratings at 25°C ambient 
Repeatability ± 2% 
Total timing variation ± 1 0% 
Reset time~25 ms typical, 

50 ms max. (release 01 
delay"on"operate) 

Recycle time-50 ms 
tYPICal 
tOO ms. max 
(minimum off time 
between timing 
intervals) 

Input voltage limits 
AC ±10% 
DC ±250/0 

Power requirements 
AC 2.5VA 
DC 1.5watt 

Switching action 2PDT 
Switching rating (maxi 

-Silver Cadmium Oxide 
10 amp, 28 VDC/120 
VAC: 1/3 hp, 120/240 
VAC 

Delay types 
Delay-on-operate, 
Delay-on-release, 
Cycle, Interval and 
Interval-momentary 
start liming 

Momentary transfer upon 
timing cycle interruption: NO 
TEMPERATURE RANGE 

~operating -10°C to 
+55°C 
-storage -40°C to 
+B5°C 

SHOCK 
15g's,11 ±1 ms, 1/2 
slnewave 
(non"operating test) 

VIBRATION 
0.06" DA or 10 g's, 
10-55 Hz 
(non-operating test) 

TIME DELAY RELAYS 

655 SERIES 
Delay-on-operate timers 
which use solid state timing 
circuits to control an integral 
relay. 

ELECTRICAL 
CHARACTERISTICS 
All ratings at 25°C ambient 
Repeatability ±3% 
Total timing variation ± 1 0% 
Reset time 50 ms 
Recycle time (max,) 100 ms 
Input voltage limits 

AC +10% 
DC ±25% 

Power requirements 
AC (approx) 3VA at 120 
VAC 
DC (approx) 1.2 watts 

Switching action 1,2,4PDT 
Switching rating 

5 amp, 28 vac 
120 VAC 
10 amp, 28 VOC, 
120 VAC 

Delay types Delay"on"operate 
Momentary transfer upon 
timing cycle interruption .NO 
TEMPERATURE RANGE 

-operatrng -1 DoC to 
+55°C 
-storage -40°C to 
+85°C 

SHOCK 
15 g's, 11 ±1 ms, 1/2 
slnewave 

VIBRATION 
10 g's: 10 to 55 Hz 

TERMINALS" 
Solder, PC, 
Plug"ln. 

657 SERIES 
Delay-on-operate timer 
which uses solid state 
timing circuits to control an 
integral relay 

ELECTRICAL 
CHARACTERISTICS 
All ratings at 25°C ambient 
Repeatability ±5% 
Total timing variation ± 1 0% 
Reset time (max.) 100 ms 
Recycle time (max.) 100 ms 
Input voltage limits 

DC ±25 
Power requirements 

DC (approx.) 07 watt 
Switching action 2PDT 
Switching rating 

2 amp, 28 VDC, 
120 VAC 

Momentary transfer upon 
timing cycle interruption .NO 
TEMPERATURE RANGE 

-operating -10°C to 
+S5°C 
-storage -40°C to 
+85°C 

SHOCK 
12 g's 11 ±1 ms, 1/2 
slnewave 

VIBRATION 
8 g's: 10 to 55 Hz 

MAX SIZE IN INCHES 
(L x W x H) 
1.190 x .859 x 1.281 

TERMINALS 
Solder, PC, 
Plug"ln 

ELECTRICAL/MECHANICAL 
CHARACTERISTICS 
Timing tolerance 
Repeatability 
Total timing variation 
Reset time (max.) 
Recycle time (max) 
Timing ranges 

'1-102.3 sec. 
'1-409.5 sec. 
'1-1023 sec. 
'1-4095 sec 
* Factory preset 

Power requirements 
(max) 

+2% 
+~-1% 
-+2% 
50 ms 

150 TIlS 

3VA 
Operating temperature 

-10°C to +55°C 
Switching action 2PDT 
Delay function 

Delay-an-operate 
Contact rating 

10 amp at 28 VDC, 120 
VAC, 80% pf: 7 amp at 
240 VAC 800;, pf: 113 hp 
at 120/240 VAC 

Contacts 
5132" Silver Cadmium 
OXide 

Expected life at rated load 
(mrn.) 100,000 
operations 

SHOCK 
15 g's, 11 ±1ms, 1/2 
sinew ave (non-operating 
test, no mechanical 
damage) 

VIBRATION 
0.06" DA or 10 g's 
10-55 Hz 
(non"operatlng test) 

For manufacturers' sales offices, see yellow pages 
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LINE MONITORING 
DEVICES/CURRENT 
VOLTAGE • PHASE 

753 SERIES 
753 series voltage sensor is 
designed for use in 
monitoring voltage 
fluctuations. It is designed 
to energize and de-energize 
at predetermined voltage 
levels that may be fixed or 
set with adjusting knobs. 
Packages are available for 
either direct plug-in or 
terminal strip connection. 

ELECTRICAL 
CHARACTERISTICS 
All ratings at 25°C ambient 
Repeatability ± 1 % max 
Response time 15 ms typical 

25 ms maximum 
Duty cycle is continuous, 

maximum input limit of 
125% of nominal input 
voltage. 

Switching action SPOT 
Switching rating 

-100 silverlgold flash 
3 amps at 24 VOC Dr 
125 VAC reSistive, 
1 amp at 24 VDC or 
125 VAC roductlve: 
1.5 amps at 250 VAC 
resistive: 
0.5 amps at 250 VAC 
inductive 
-200 Sliver Cadmium 
Oxide 
5 amps at 24 VDC or 
125 VAC reSistive 
2 amps at 24 VDC or 
125 VAC roductive 
2.5 amps at 250 VAC 
resistive 
1 amp at 250 VAC 
inductive 
-300 Sliver Cadmium 
Oxide 
10 amps at 24 vac or 
125 VAC resistIVe 
4 amps at 24 VDC Dr 
125 VAC roductlve 
5 amps at 250 VAC 
resistive 
2 amps at 250 VAC 
inductive 

TEMPERATURE RANGE 
-operating -10°C to 
+55°C 
-storage -40°C to 
+85°C 

SHOCK 
15 g's, 11 ±1 ms, 1/2 
slnewave 
(non-operating test) 

VIBRATION 
0.06" DA or 10 g's 
10-55 Hz 
(non"operatlng test) 

754 SERIES 
3-Phase sequence sensor is 
deSigned to detect loss of 
power on one leg or reverse 
phase sequence in 
conventional 3-phase, 4 
wire, wye connected or 
3-wire Delta connected 60 
Hz circuits. The delay will 
remain energized with 
power applied unless a loss 
or reverse is detected, The 
654 is Ideal for the 
protection of expensive 
motors and 3-phase 
equipment from failure due 
to phase problems. 

fEATURES 
-Reliability of solid state 
sensing 
~Power output switching 
to 10 amps 
-Form oPDT contact 
output 
-Flexibility for variety of 
applications 
-Available with plug-in or 
direct wire termination 
-4-wire wye or 3-wire 
Delta connection 
-Responds to line failure 
ro 30MS typical 
CONTACTS 
-5/32" Silver CadmiUm 

Oxide 10 amp, 28 
VDC/120 VAC, 80% pf 

LIfE EXPECTANCY 
Mechanical-in excess of 
50 million operations 
ElectrlCal-l00,000 
operations minimum at 
rated loads 
DIELECTRIC BREAKDOWN 
Greater than 500 VAC RMS 
60 Hz across open 
contacts 
Greater than 1500 VAC 
RMS 60 Hz all other 
mutually insulated elements 
TEMPERATURE RANGE 
-10°C to + 55°C 
DUTY CYCLE 
Continuous 
RESPONSE TIME 
15 MS operate, 30 MS 
release typical 
OPE RATE POWE R 
2 watts max 
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Midtex Relays, Inc. 
9B2 BUTTERFIELD TRAILIEL PASO, TEXAS 79906 
PHONE: 915-772-1061/FAX: 915-772-1116 

MERCURY RELAYS 
Mercury-wetted contacts represent the 
nearest thing to the perfect contact yet 
developed, being characterized by such 
parameters as: Bounce-free operation; very 
low and stable contact resistance; hermetic 
protection; fast operating speeds; Form C or 
Form 0 contact action; contact life measured 
in billions of operations. 

TWO·AMPERE RATED RELAYS 

PARAMETER TYPE 159 TYPE 160 TYPE 161 TYPE 162 

COILS 
Single wound-
max. ohms 8,600 9,000 43,500 3,500 
Double wound-
max. ohms 4,275 4,500 21,700 1,750 
Rating-watts 
continuous 2.0 1.75 3.0 3.0 
Temp. rise-o C 
per watt 30° 35° 20° 30° 

Dielectric breakdown 
-RMS,60Hz 1,000 1,000 1,000 1,000 

Insulation resistance 
megohms-500 
VOC t,OOO t,OOO lK-l0K lK-l0K 

Capacitance-
armature to coil 
pf,lypical 9.0 9.0 9.0 9.0 

Electrostatic 
shielding optional yes yes yes yes 

TYPical operate times 
-MS, 2X must 
operate 1-3 1-3 1-3 1-3 

Typical release times 
-MS2X 2.5 2.5 3.0 3.0 

Contact form 
available C,O C.O 2C,20 2C,20 

Adjustments 
available 
Single-side-stable yes yes yes yes 
Bi-stable yes yes yes yes 
Polar 10/0 balance yes yes no no 

Temperature range' 

TYPE 166 TYPE 169 

9,000 11,000 

4,275 5,500 

1.5 2.0 

35°C 30° 

1,000 1,000 

1,000 1.000 

9.0 7.0 

yes yes 

1-3 1-3 

2.8 3.0 

C,O C,O 

yes yes 
yes yes 
yes yes 

Operating ° C All types -38.8°C to +85°C 
Storage ° C All types -65°C to + 1 oooe 

Weight-ounces 2.0 0.5 2.3 1.6 0.5 4.0 

Encapsulant Polyureth. Polyureth. Polyureth. Polyureth. Polyureth. Wax 

Mounting method PCB PCB PCB PCB PCB Octal 

RELAYS 

FIVE·AI'IIPERE RATED RELAYS 

163 164 165 

4,000 4,000 4,300 

2,000 2,000 8,000 

4.0 4.0 4.0 

20° 20° 20° 

1,000 1.000 1,000 

100 100 100 

12 12 14 

yes yes yes 

3.5 3.5 3.0 

4.5 4.5 4.2 

0 

yes yes yes 
yes yes yes 
yes yes yes 

4500 

FOR ENGINEERING ASSISTANCE 
CAll roll FREE 

1-800-MIDTEX1 
REED 
RELAYS 

The Midtex dry reed 
relay series offers 
hermetically sealed, 
non·position sensitive 
switching in a small 
size with rapid 
response and low 
actuate power 
requirements. Available 
contact forms include 
A, B, C and D with dry 
reeds and forms A and 
B with mercury wetted. 
Contact arrangements 
include 1 to 5 Form A, 
1 to 4 Form C, and 1 to 
3 Form B, or any 
combination within the 
5 pole bobbin. Consult 
the factory for 
additional details. 

CUSTOM 
CONTROL 
PRODUCTS 
& BOARD 
ASSEMBLIES 

Midtex Relays, Inc. 
designs and 
manufactures custom 
control modules and 
board assemblies to 
specific customer 
applications. A few 
common applications 
are listed below: 
• True Form D Relay 
• 20-25 amp 3/4 hp 

time delay relay 
• 12-96 Hour Timer 
• Sequencing Module 

For Stagger Motor 
StartUp 

• Impulse Relay That 
Transfers When 
Voltage Is Removed 

• True Off Delay Timers 
• Complete Control 

Systems (Board level, 
encapsulated & 
Cabinet) 

• Wire Wrapped Relay 
Control Assemblies 

• Interface Modules 
Most designs are 
generated from 
customers requesting a 
"Black Box" to solve a 
system problem, 
improved performance, 
lower costs etc. Please 
call us on our 
Engineering Hot Line 
(1-BOO-MIDTEX1) to 
discuss your 
application directly with 
Midtex Engineering. 

Wax Wax Polyureth. 

Octal Octal PCB 

8·1584 For manufactllrers' sales offices, see yellow pages EEM1989 
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Midtex Relays, Inc. 
9B2 BUTTERFIELD TRAILIEL PASO, TEXAS 79906 
PHONE: 915-772-1061/FAX: 915-772-1116 

FOR ENGINEERING ASSISTANCE 
CALL TOLL FREE 

1-800-MI DTEX1 
CYCLEMASTER 
24-HOUR TIMER 

SOLID STATE RELAYS 

620 SERIES 
Program Time Switch-up to 48 ON-OFF 
operations per day with timing intervals as 
low as fifteen minutes. 14-day wheel, with 
Sunday and Holiday Skipper, provides 
programming for two full weeks. Eliminates 
operations on unwanted days. 
SWITCHING ACTION 

SPOT (usable three ways SPST open: SPST 
closed: SP transfer) 

LOAO CAPACITY 
20 amps at 125, 250, or 480 VAC (1 hp at 125 
VAC: 2 hp at 250 VAG) (10 amps at 125 VAC 

630/631 SERIES 
Solid State Hybrid Industrial Relay 
Applications are 1/0 interface, and switching 
difficult loads such as: solenoidS, AC 
motors, lamps and other heavy industrial 
loads within device ratings. 

inductive) Ratings are for both models, unless otherwise 
TERMINALS speci/ied 

Screw terminals conveniently located Current 
METHOD OF PROGRAMMING Type 6304,7,10 and 15 amps Inductive or 

Trip pin (12 supplied) resistive. 
TEMPERATURE RANGE Type 6315 amps inductive or resistive 

-40 F to + 140 F Voltage drop 
Dimensions 1.6 typical at rated current 

With enclosure 8.188/1 H x 6.375" W x Leakage current 
4.125" 0: without enclosure 6-5/8" H x 6 MA max., 120 VACI12 MA max, 240 VAC 
4-1/2" w x 2-13/16" 0 Minimum load current 

1----------------1 200 MA, RMS 
TIMING APPLICATIONS life 

1----------------1 500 million operations 
• Lawn sprinkling 
• Greenhouse misting 
• Irrigation 
• Program music 
• Chime system 
• Oil well pumping 
• Programmed heating 
• Air conditioning 
• Traffic systems 
• Industrial processing 
• Power plant exercising 
• Industrial lubrication systems 
• Stoker hold-fire 
• Battery charging 
• Paint and enamel baking 
• Laboratory testing 
• Oven purging 
• Automatic livestock and poultry feeding systems 
• Conveyors, material handling systems 
• Ventilating fans 
• Elevators and stairways 
• Pumps and motors 
• Water softening control 
• Bulk, milk cooler agitation 
• Laundry equipment 
• Heat treating 
• Plastic molding 
• Bakery machinery 

Contact type 
1 Form A 

Dielectric 
1500 VAC, 60 Hz minimum between all 
mutually insulated terminals and mounting 
plate 

634 SERIES 
Hybrid Non Zero-Crossing Turn On PCB Relay 
Unit occupies less than one sq. inch of board 
space. This makes it ideal for applications 
where board space is at a premium. 

Internal transient protection 
Available with a snubber network to properly 
communicate inductive loads. 

Excellent I/O isolation 
Reed relay input provides input to output 
isolation in excess of 1500 VAG, 60 Hz dielectric 
breakdown 

Rapid response time 
Relay will turn on in one millisecond. Turn~off 
occurs at the first zero amplitude current point 
after input power removal. 

Dielectric 

Life 

t500 VAC, 60 Hz minimum between 
inpuVoutput 

500 million operations 
Contact type 

1 Form A 
Options 

Input coil suppression diode: Thyristor to 
prevent false turn-on when transients on the 
line exceed the forward blocking voltage; 
AC input version using an internal bridge and 
filter capacitor. 

UL Approved 

EEM 1989 For manufacturers' sales offices, see yellow pages 

640 SERIES 
Solid-State Zero-Crossing Industrial Relay 
Ideally suited for frame or panel mounting, 
and is assembled in a sturdy, compact 
package that is sealed against 
environmental conditions. The design will 
withstand severe shock and vibration. 
Applications are 1/0 interface and switching 
difficult loads such as: solenoids, AC 
motors, lamps and other heavy industrial 
loads within device ratings. 

Excellent isolation 
The LED input-Triac output CIrcuitry In thiS pure 
solid-state device exhibits in excess of 1,000 
VAC, 60 Hz dielectric breakdown isolation 
between input and output terminals. 

Rapid response time 
Basic circuit used will turn on at the first zero 
amplitude voltage point after power input 
(within plus or minus 15 volts). 
Turn-off occurs at the first zero amplitude 
current point after input removal. 

Dielectric breakdown 

Life 

1,000 VAC, 60 Hz minimum between all 
mutually insulated terminals and mounting 
plate 

Indefinite 
Contact type 

1 Form A 
Options 

Thyristor to prevent false turn-on when 
transients on the line exceed the forward 
blocking voltage, 
AC input version using an internal bridge and 
filter capacitor. 

UL/GSA approvals 

8·1585 
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ttlEC NEe Electronics Inc. 
401 Ellis St., Mountain View, CA 94039. 415/960·6000 

World Products Inc. (North America Distributor) 
19654 8th SI. East, Sonoma, CA 95476 • 707/996-5201 Miniature Relay-Signal 

EA2/EB2 MR62 MR62-Y 

Type 01 relay 

0 ' . 
J ,I 

• Low Profile • DIP terminal -low power 
(H=5 mm) • sealed package consumption 
H=.197" for flow soldering • 1500V FCC surge 

• low power consumption • stable contact 
• l,500V FCC surge resistance at high 

Features • 1000V AC FCC breakdown temperature 
• Latching type available - 1500V FCC surge 

Contact 
arrangement 2C 2C 2C 

Contact silver alloy silver alloy silver alloy 
material (standard) with gold overlay with gold overlay with gol<1 overlay 

30W/62.5VA 60W/125VA 60W/125VA 

Contact 
rating 
(resistive) 3A ..... ................... .......................... ......................... 
(switching) 

2A ........................ ...... 

FT ·····FT··· 1A 1.0A 
·······11········ ... .. . . ...... . . . . . . . .. .. ................... 

Coil voltage 3-24V 5,6,9, 12,24, 48V DC 5,6,9, 12,24, 48V DC 

Nominal STDID-Latch ( - 12V) SOOmW 400mW operating power 140mW (24V) 200mW 
Hatch ( - 12V) 100mW 

(24V) lS0mW 

Must operate 7S% 70% 70% 
voltage (Ktype 80%) 

Must release 100/0 S% S% voltage 

Operate time (typ.) 2ms 3ms 4ms (Excluding bounce) 

Release time (typ.) lms 2ms 2ms (Excluding bounce) 

Lile 2xlO' 30V DC, 1A 1 x 1()' 24V DC, 1A 1x1()6 24V DC, lA (opera- Electrical 1 x10' 12SV AC, O.SA 3x 1()6 24V DC, O.SA 3x1()6 24V DC, O.SA tions) 

Mechanical 100x1()6 SOx1()6 SOxl0' 

Break- Between open 1000V AC SOOV AC SOOV AC or 1000V AC' down contacts 
voltage 

Between adja- 1000V AC 1000V AC 1000V AC cent contacts 

Between con- 1000V AC 1000V AC 1000V AC tact and coil 

Surge withstand 1500V FCC lS00V FCC' lS00V FCC' voltage 

UL, CSA 'UL,CSA UL,CSA UL, CSA 

Option Latch (SMD) - -
Height inches (mm) •. 197(5) .449 (11.4) .449 (11.4) 

Mounting inches (mm) .SS1 x.3S4 .386x.796 .386x.796 
space (14x9) (9.8x20.2) (9.8x20.2) 

'EA2 • 1500V FCC surge between coil • KY type 
and contacts and between 
adjacent contacts. 

8·1586 For manufacturers' sales offices, see yellow pages 

MR6D2 MR612 

• low power • low power 
consumption 

• 1500V FCC surge, 
consumtction 

• 1500V CC surge, 
1000V AC FCC 1000V AC FCC 
breakdown voltage breakdown voltage 

• latching type • latching type 
available available 

Polarized Type 

2C or 2D 

silver alloy 
with gold overlay 

60W/125VA 

... , ..................... 

... Fr· ... . . . . . . . . . . . . . . . . . . . . . 

1.5, 3, 4.5, 5, 6, 
9,12,24, 48V DC 

200mW (latching type-
single wound coil 1 OOmW) 

70% 
(Form D type 80%) 

10% 

3.Sms 

1.Sms 

1.Sx10· 24V DC, 1A 
3x 1()' 24V DC, O.SA 

SOxl0' 

1000V AC or 500V AC' 

1000V AC 

1000V AC 

1S00V FCC 

UL, CSA 

latching type, Form D 

.398 (10.1) 

.398x.800 
(10.1 x20.3) 

• Form 0 type 

2C or 2D 

silver alloy 
with gold overlay 

60W/125VA 

......................... 

······n··· . ... ................ 

1.5, 3, 4.5, 5, 6, 
9, 12, 24, 48V DC 

400mW (latching type-
single wound coil 200mW) 

70% 

10% 

3.Sms 

1.5ms 

1.Sx1()6 24V DC, 1A 
3x1()6 24V DC, 0.5A 

SOx1()6 

1000V AC or 500V AC' 

1S00V AC 

lS00VAC or 2000V AC" 

lS00V FCC 

UL, CSA 

latching type, Form D 

.398 (10.1) 

.398x.800 
(10.1x20.3) 

• Form 0 type 
"Ktype' 

EEM1989 
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NEe NEe Electronics Inc. 
401 Ellis SI., Mountain View, CA 94039. 415/960·6000 

World Products Inc. (North America Distributor) 
19654 8th SI. East, Sonoma, CA 95476. 707/996·5201 Miniature Relay-Signal 

Type 01 relay 

Features 

Contact 
arrangement 

Contact 
material (standard) 

Contact 
rating 
(resistive) 
(switching) 

Coli voltage 

Nominal 
operating power 

Must operate 
voltage 

Must release 
voltage 

Operate time (typ.) 
(Excluding bounce) 

Release lime (typ.) 
(Excluding bounce) 

Lile 
(opera- Electrical 
tions) 

Mechanical 

Break- Between open 
down contacts 
voltage 

Between adja-
cent contacts 

Between con-
tact and coil 

Surge withstand 
voltage 

UL, CSA 

Option 

Height inches (mm) 

3A 

2A 

lA 

Mounting inches (mm) space 

EEM1989 

MR604 MR614 MR22 

o low power o low power o long life 
consumption consumption • automatic wave 

• 1500V FCC surge, o 1500 FCC surge, soldering possible 
1000V AC FCC 1000V AC FCC o latching type 
breakdown voltage breakdown voltage available 

• latching type o latching type 
available available 

Polarized Type 

4C 4C 2C or 2D 

silver alloy silver alloy silver alloy 
with gold overlay with gold overlay with gold overlay 

BOW/125VA BOW/125VA 60W/125VA 

1.5, 3, 4.5, 5, 6, 1.5, 3, 4.5, 5, 6, 5,6,12,24,48 
9, 12,24, 48V DC 9, 12, 24, 48V DC BOVDC 

250mW (latching type-
single wound coil 125mW) 

400mW (latching type-
single wound coil 200mW) Approx. 280mW 

70% 70% 80% 
(Y type 70%) 

10% 10% 10% 

4ms (Latching 3.5ms) 4ms (Latching 3.5ms) 10ms 

2ms 2ms 3ms 

1.5xlIl'24VDC,lA 1.5xlll' 24V DC, lA 1 x Ill' 30V DC, lA 3x H)6 24V DC, 0.5A 3xl1l' 24V DC, 0.5A 

50xl1l' 50xl1l' l00xl()5 

l000V AC 1000VAC 1000V AC or 750V AC' 

1000V AC 1500V AC 1000V AC 

1000V AC 1500V AC 1000V AC 

1500V FCC 1500V FCC 

UL,CSA UL, CSA UL, CSA 

latching type latching type latching type 

.398 (10.1) .398 (10.1) .453 (11.5) 

.398 x 1.402 .398xl.402 .77Bxl.170 
10.1 x35.B (10.1 x35.B) (19.7x29.7) 

• Y type 
(Form D type: 500V AC) 

For manufacturers' sales offices, see yellow pages 

MR24 

o long life 
o automatic wave 

soldering possible 
o latching type 

available 

4C, 4D or 2C+2D 

silver alloy 
with gold overlay 

6OW/125VA 

5, 6, 12, 24, 48 
BOVDC 

Approx. 470mW 

80% (Y type 70%) 

10% 

10ms 

3ms 

lxl0'30V DC, lA 

100xl()5 

lDOOV AC or 750V AC' 

1000V AC 

1000V AC 

UL, CSA 

latching type 

.453 (11.5) 

.957x1.170 
(24.3x29.7) 

• Y type 
(Form D type: 360V AC) 

MR10/MR111 
MR11-500 

• long life 
• 12-pole contacts 

(up to 18 contacts) 
• flux tight base cap 

available 

4C, 4D or 2C+2D 
BC, BD or 4C+2D 

12A, 12B or BC+BA or BB 

silver alloy 
with gold overlay 

30W/50VA 

5, 6, 9, 12, 24, 48 60V DCI 
'B, 12, 24, 48V DC 

1.0 to 1.5W 

55 to 80% 

15ms!'20ms 

6ms!'4ms 

50xl11' 115V AC, 0.25A 
with spark suppression 

50xl()5 

Form C 1000V AC 
Form D 500V AC 

l000V AC 

l000V AC 

1.182 (30.0) 

.749x 1.0711* .993 x 1.272 
(19x27.2!'25.2x32.3) 

• for 500 series 

8-1587 
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NEe NEe Electronics Inc. 
401 Ellis St., Mountain View, CA 94039 0 415/960-6000 

World Products Inc. (North America Distributor) 
19654 8th St. East, Sonoma, CA 95476 0 707/996-5201 Miniature Relay-Power 

Group 

Type of relay 

Features 

Contact 
arrangement 

Contact 
material (standard) 

Contact 
rating 
(resistive) 
(switching) 

Coil voltage 

Nominal 
operating power 

Must operate 
voltage 

Must release 
voltage 

Operate time (typ.) 
(Excluding bounce) 

Release time (typ.) 
(Excluding bounce) 

Life 
(opera- Electrical 
lions) 

Mechanical 

lOA 

8A 

6A 

4A 

2A 

Break- Between open 
down contacts 

MR31 

o large contact 
capacity 

• compact and 
light weight 

• general purpose 
power relay 

lA or lC 

silver alloy 

MR301 

• low profile 
• specially for 

automotive 

lC 

silver alloy 

MR321A 

• electric heater 
switching (up to 
1.5KW/l00V AC) 

• low profile 
• compact 
• flux tight 

lA 

silver oxide 
complex alloy 

30W 150W 300W 150W/600VA 300W/1200VA 1200VA 1600VA (H-type) 

M-~~e) 600VA i~~~:)'" (H:type).. .. .. .. .. . .. . 15A 

lOA 

5A 

3,5,6,9, 12, 24 
48V DC 

360mW 

BO% 

10% 

13ms 

10ms 

O.lxlO' 
100V AC, 5A* 

10xlO' 

750V AC 

lOA 

3,5,6,9,12,24 
48V DC 

360mW 

70% (4BV DC: BO%) 

10% 

10ms 

10ms 

0.lx10' 
100V AC, 5A* 

10xlO' 

750V AC 

..... 1.2A 

3,5,6,9, 12, 24 
4BV DC 

360mW 

700/0 (4BV DC: BO%) 

10% 

10ms 

10ms 

0.5xl0' 
100V AC, 12A* 

10xlO' 

750V AC 

MR71 

• TV-5 type 
available 

• high dielectric 
strength (MR7l A) 

• withstanding 
10,000V surge 

lA, lB or lC 

silver oxide 
complex alloy 

300W/250VA 

lOA 

3, 5,6, 12, 24, 4BV DC 

500mW 

700/0 

10% 

15ms 

5ms 

O.lxlO' 
100V AC, lOA 

10xl0' 

1000V AC 

MR72 

• TV-3 type 
available 

• high dielectric 
strength (MR72A) 

• withstanding 
10,000V surge 

2A, 2B or 2C 

silver nickel alloy 

150W/125VA 

.. 'SA 

3, 5, 6, 12, 24, 4BV DC 

500mW 

70% 

10% 

15ms 

5ms 

0.lxl0' 
100V AC, 5A 

10xlO' 

l000V AC 
voltage 1-----+--------+--------1--------+--------+--------1 

Between adja
cent contacts 

Between con
tact and coil 

Surge withstand 
voltage 

UL,CSA 

Option 

Height inches (mm) 

Mounting 
s.e 

8·1588 

inches (mm) 

1500V AC 

UL,CSA 

washable type 

.926 (23,5) 

.650x.B47 
(16.5x21.5) 

• G type: lA 
H type: lOA 

1500V AC 

UL 

washable type 

.650 (16.5) 

.650x.886 
(16.5x22.5) 

• H type: 7A • H type 

1500V AC 

.650 (16.5) 

.650xl.024 
(16.5x26.0) 

O.3xl()6100V AG, 15A 

For manufacturers' sales offices, see yellow pages 

3500V AC 

5000V AC 5000V AC 

10,000V (1 x40l's) 10,000V (1 x40l's) 

UL, CSA, Australia Telecom UL, CSA, Australia Telecom 

washable type washable type 

1.004 (25.5) 

.512xl.142 
(13.0x29.0) 

1.004 (25.5) 

.512xl.142 
(13.0x29.0) 

EEM1989 
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ttiEC NEe Electronics Inc. 
401 Ellis SI., Mountain View, CA 94039.415/960-6000 

World Products Inc. (North America Distributor) 
19654 8th SI. East, Sonoma, CA 95476 • 707/996-5201 

Miniature Relay-Power 

Type of relay 

Features 

Contact 
arrangement 

Contact 
material (standard) 

30A 

25A 

Contact 20A 
rating 
(resistive) 15A 
(switching) 

10A 

5A 

Coil voltage 

Nominal 
operating power 

Must operate 
voltage 

Must release 
voltage 

Operate time (typ.) 
(Excluding bounce) 

Release time (typ.) 
(Excluding bounce) 

Life 
(opera-
lions) 

Electrical 

Mechanical 

Break· Between open 
down contacts 
voltage 

Between adja-
cent contacts 

Between con-
tact and coil 

Surge withstand 
voltage 

UL, CSA 

Option 

Height inches (mm) 

Mounting inches (mm) space 

EEM1989 

MR331-N10 

• best for inductive 
load of car electronics 

• application specific 
version available 

• powertul contact 
capacity 

• compact, light weight 
• long life 

lC 

silver oxide 
complex alloy 

400W 

30A 

........... 

....... .... 

............. 

12V DC 

BOOmW 

B.OV DC 

1.2VDC 

10ms 

15ms 

0.2x 1(]' 
(door interlock system) 

10x10' 

500V DC 

500V DC 

.709 (18.0) 

.650x.886 
(16.5x22.S) 

MR331·N14 

• best for inductive 
load of car electronics 

• application specific 
version available 

• powertul contact 
capacity 

• compact, light weight 
• long life 

lA 

silver oxide 
complex alloy 

400W 

30A 

MR331·N20 

• best for capacitive 
load of car electronics 

• application specific 
version available 

• powertul contact 
capacity 

• compact, light weight 
• long life 

lA 

silver oxide 
complex alloy 

400W 

. . . . . . . . . . . . . . 

........... 

. . . . . . . . . . . . . . 

lOA 

... 

12V DC 12V DC 

450mW 450mW 

B.OV DC B.OV DC 

1.2V DC 1.2VDC 

10ms 10ms 

15ms 15ms 

0.2xl0' O.lxlO' 
(car airconditioner) 12V DC 5A' 

capacitive 2200l'F + 12OOOl'F 

10xlO' 10x1(]' 

500V DC 500V DC 

500V DC 500V DC 

.709 (18.0) .709 (18.0) 

.650x.886 .650x.886 
(16.S x 22_S) (16_5x22.S) 

MR331·N30 

• best for lamp load 
of car electronics 

• application specific 
version available 

• powertul contact 
capacity 

• compact, light weight 
• long life 

lA 

silver nickel alloy 
to palladiu m alloy 

400W 

20A 

MR331·N40 

• best for lamp load 
of car electronics 

• application specific 
version available 

• powertul contact 
capacity 

• compact, light weight 
• long life 

lA 

silver alloy 

400W 

30A 

. .......... 

.... .......... 

. ........ ........ 

12V DC 12V DC 

BOOmW 450mW 

B.OV DC B.OV DC 

1.2V DC 1.2V DC 

10ms 10ms 

15ms 15ms 

2.0 x 1(]' 0.lxl0' 
lamp lamp 

23W112Vx5" 60W/12V 

10xl0' 10xl0' 

500V DC 500V DC 

500V DC 500V DC 

.709 (18.0) .709 (18.0) 

.650x.886 .650x.886 
(16.Sx22.S) (16.Sx22.5) 

• Technical Data Booklet Is Available. 

For manufacturers' sales offices, see yellow pages 8·1589 



4500 

NEe 

Type 01 relay 

Features 

Contact 
arrangement 

Contact 
rating 
(resistive) 
(switching) 

Coil vollage 

Nominal 
operating power 

Must operate 
voltage 

Nlust release 
voltage 

lJ!:erate time (typ.) 
( xcluding bounce) 

Release lime (typ.) 
(Excluding bounce) 

life 
(opera· Electrical 
tions) 

Mechanical 

Break· Between open 
down contacts· 
voltage 

Between adja· 
cent contacts 

Between con· 
tact and coil 

Surge withstand 
voltage 

Insulation 
resistance 

UL,CSA 

Option 

Height inch~s (mm) 

RELAYS 

NEe Electronics Inc. 
401 Ellis St., Mountain View, CA 94039.415/960-6000 

World Products Inc. (North America Distributor) 
196548th St. East, Sonoma, CA 95476 • 707/996-5201 

PG1A1PG2A PG1C PU 

, 
• DIP terminal • DIP terminal • single-in-line pin 
• high speed • high speed configuration (SIP) 
• glass encapsulated • glass encapsulated • high speed 

reed switch reed switch • 5. 08mm pitch 
.1FormA .1 FormC termihal 
.2 Form A 

1A,2A 1C 1A 

10W/100V DC 3W/30V DC 10W/100V DC 

3A .......... , ............. ...... , .................. . .. ... ..... ........ , ..... 
2A ..................... ... ....... ............. ..... .... .. ........ , .......... 

1A ....... ~ ..... ... · . . . . . .............. ..... ........ ~ ..... 
~ 

5,12, 24V DC 5,12, 24V DC 5,12, 24V DC 

50 to 270mW 180 to 385mW 50 to 290mW 

75% 75% 75 to 80% 

8 to 16% 8 to 10% 8 to 16% 

0.1 to 0.3ms 0.2 to 0.5ms 0.1 to 0.3ms 

0.05ms 0.25ms 0.03ms 
(0.65ms with diode) (1.25ms with diode) (0.65ms with diode) 

100x10' 5V DC, 5p.A 
10x10' 24V DC, 5mA 1 x 10' 24V DC, 50mA 

100x10' 5V DC, 5p.A 
10xlO' 24V DC, 5mA 

1x10' 30V DC. 0.1A 1 x10' 30V DC, O.IA 

100xl0' 50xl0' lOOxlO' 

250V DC 200V DC 250V DC 

- - -

500V DC 500V DC 1000V AC 

10'MO 1(}lMO 10'MO 
(at 100V DC) (at 100V DC) (at 100V DC) 

electrostatic shield (IA ty~e) 
magnetic shield (IA and A type) with a diode 

.276 (7.0) .276 (7.0) .315 (8.0) 

Mounting inches (mm) .276x.768 .311 x.768 .197x.749 
space (7.0x19.5) (7.9xI9.5) (5.0x19.0) . 

4500 

Reed Relay-Dry 
lR14/lR2A URA 

" • compact • high sensitivity 
• light weight (only 2mW) 
• economy • high dielectric with-
• tubular type standing voltage 
• easy handling 

(plastic coated) 

1A,2A 1A 

10W/100V DC 10W/100V DC 

.. ........ ... ........ .... ..... .. .. .. ... . .......... 

.. ........ .. ..... .... ..... ..... .... ,., . . ......... 

.. .. .... ~. . ...... .... .... ~ . . .... 

5, 6, 12, 24V DC (10 to 16mA) 

160 to 360mW 1.5 to 2.0mW 

55 to 65% (9 to 14.4mA) 

7t08% (2 to 3.2mA) 

0.2 to 0.9ms 3.0ms 

0.05ms 1.5ms 
(0.65ms with diode) 

100x10' 5V DC, 5p.A 10x1()'12V DC, 5mA 10x1()'12V DC, 5mA 1 x 1()' 24V DC, 0.5A 0.5x10'48V DC, O.IA 

100x10' lOOxlO' 

250V DC 250V DC 

- -

1500V AC 1500 or 3500V AC* 

IO'MO I(}lMO 
(at 100V DC) (at 100V DC) 

.355 (9.0) .453 to .630 (11.5 to 16) 

.394x1 .. 024/.473x1.024 .552 to .630 x1.143 
(10.0x26.0/12.0x26.0) (14.0 to 16.0 x29.0) 

• High breakdown voltage type 

e-1590 For manufacturers' sales offices, see yellow pages EEM1989 



4500 RELAYS 4500 

fttlEC NEe Electronics Inc. 
401 Ellis St., Mountain View, CA 94039. 415/960-6000 

World Products Inc. (North America Distributor) 
19654 8th St. East, Sonoma, CA 95476 • 707/996-5201 

Reed Relay-Wet 
UMD PTW NMR RMP-1,2 MSP 

Type of relay 

~ 
• DIP terminal • SIP terminal • low power • compact • large contact 
• compact • long life with consumption • light weight capacity 
• long life with wetted contact switch • low profile • high reliability • high reliability 

wetted contact switch • high speed (200 pps) and long life • latching type 
• low contact noise available 

Features (±2OI'V) 

Non-polarized Type Polarized Type Non-polarized Type Polarized Type 

Contact lA lA lC, lCx 2 lA or lC (RMP-l) lC or 10 arrangement 2A or 2C (RMP-2) 

SOW/SOOV DC SOW/SOOV DC SOW/SOOV DC 50W/500V DC 100W /500V DC 

Contact 
rating 
(resistive) 3A ..... ...... ..... ..... ... ....... ......... . . . . . . . ...... .. ... .. .... ....... .... ....... . , .. . . . . . . . . . . ........... 
(switching) 

2A ...... ......... ... ... ,.,' .. .... ... ...... .. .... . . . . . . . ... . ... .. ~ . 

Fr lA lA lA lA lA 

"Ii" ... · .... Ii· .. ...... ······Ii .. . .. ... ...... n·· . . . . . . .............. ... 

Coil voltage 5, 12, 24V DC 5, 12, 24V DC 5, 12, 24V DC 5,12,24, 48V DC 5, 12, 24, 48V DC 

Nominal 250 to 300 mW 420 to 480 mW 200 to 300 mW 300 to 380 mW 320 to 380 mW operating power 

Must operate 80% 80% 70% 75% 40% voltage 

Must release 10% 10% 10-13% 8% 7% voltage 

Operate lime 1.0 to 2.0ms 1.0 to 2.0ms 1.2ms Max. 1.0to 2.0ms 1.0to I.Sms 

Release time 1.0 to 2.0ms 1.0to 2.0ms Ums Max. 1.0 to 2.0ms 1.0 to 2.0ms 
(2.Sms with diode) (2.Sms with diode) (with diode) (2.Sms with diode) (2.Sms with diode) 

Life 
(opera- Electrical 200xl()6 SOV DC, lA 200xl()6 SOV DC, lA 200xl()6 SOV DC, lA 200xl()6 SOV DC, lA Sxl0' 50V DC. 2A 
lions) 

Mechanical lxl0' 1 x1()' lxl0' lxl0' 10xl0' 

Break- Between open 1000V AC 1000V AC 1000V AC 1000V AC 1000V DC down contacts 
voltage 

Between adja-
cent contacts - - - 1000 V AC (RMP-2) -

Between con- 1000V AC 1000V AC 1000V AC 1000V AC 1000V AC tact and coil 

Surge withstand 
voltage 

Insulation 10' MD 10' MD 1()3 MD Between open contact: 10' MD 
resistance (at 100V DC) (at 100V DC) (at SOOV DC) 10'MD, others: 100MD (at 500V DC) (at 500V DC) 

UL, CSA UL 

Option magnetic shield, - latching type 
with a diode electrostatic shield electrostatic shield 

Height Inches (mm) .276 (7.0) .31S (8.0) .335 (8.5) .394/.414 (10.0/10.5) .402 (10.2) 

Mounllng inches (mm) .351x.768 .256x.768 .355x.945/.6S0x .94S .374xl.280/.B08xl.300 .S52x1.599 
space (8.9xI9.S) (6.SxI9.S) (9x24/16.5x24) (9.Sx32.S/20.Sx33.0) (14x40.6) 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1591 



4500 RELAYS 4500 

omRon Signal Control PC Board Relays 

Model G2E G2Q G2VN 
(Dimensions in inches) 

G2Q-R 
0.31"H x 0.51" L 
x 0.39" W 
G2Q-V 
0.39"H x 0.47"L 

0.45"H x 0.61"L xO.29"W 0.43" H x 0.80" L 
xO.43"W (not shown) xO.40"W 

Features Small, low-cost relay for Subminiature relay for Miniature relay for signal 
signal control and inter- interface applications. circuit and interface 
face applications. High- Choose low-profile or applications can be 
sensitivity and high slim-line versions. High- driven by an IC circuit. 
dielectric types avail- sensitivity type available. High sensitivity type 
able. Flux-tight or plastic Flux-tight or plastic available. Flux-tight or 
sealed. sealed. plastic sealed. 

Contact Ratings 

Contact form SPOT SPOT DPOT 

Contact type Bifurcated crossbar, Single crossbar Bifurcated crossbar, 
single crossbar single crossbar 

Contact material AgPd with Au clad AgPd with Au clad AgPd with Au clad 

Max. operating current lA 1 A 2A 
under resistive load 

Max. operating voltage 125 VAG, 60 VDC 125 VAC, 60 VDC 125 VAC, 125 VDC 

Number of poles 2 

Max. switching capacity 120VA,30W 60 VA, 30W 60VA,3OW 
under resistive load 

Minimum permissible Consult factory Consult factory Consult factory 
load 

Rated load (under 05 A at 100 VAG, 0.5 A at 110 VAG, 0_3 A at 110 VAC, 
resistive load) 1 Aat24 VDC 1 Aat24 VDC 1 Aat24 VDC 

Coli Ratings 

Rated voltage 1.5,3,5,6,9, 12,24 VDC 5, 6, 9, 12, 24 VDC 3,5,6,9,12,24,48 VDC 

Power consumption" 450 mW (standard), 200 280 mW (standard), 200 360 mW (standard), 150 
mW (high sensitivity) mW (high sensitivity) mW (high sensitivity) 

Dielectric 500 VAG (standard) 500 VAC (standard) 1,000 VAG 

Strength 
(50/60 Hz for 1 minute) 

Electrical 200,000 minimum 100,000 minimum 500,000 minimum (Bi1.) 

Service Life 200,000 minimum (Sgl.) 

(operations) 

Terminal PCB Terminal PCB Terminal PCB Terminal 

Choices 

Approved UL, CSA, FCC Part 68 FCC Part 68 Available UL, CSA, FCC Part 68 

Standards Available 

Note: Relay height includes standoffs 
'All specifications measured at 23OC, 65% RH, unless indicated otherwise. 

@MOVing Loop Relay 

Responsive Innovation 

OMRON ELECTRONICS, INC. 
One East Commerce Drive 
Schaumburg,IL60173 
TWX 910-291-0426 

GSA G5Y·1 

~~ 

0.31"Hx O.63"L @ 0.35"H x 0.81"L 

~0.39"W xO.45"W 

Subminiature relay with Ultra-small RF relay 
the same footprint as the with outstanding typical 
G6G surface mount relay. values for VSWR (1.8 
Ideal for office automa- max.), insertion loss 
tion and test and (0.5 dB max.) and isola-
measurement. Flux-tight tion (60 dB min.) at 
or plastic sealed. 900 MHz. Plastic sealed. 

DPOT SPOT 

Bifurcated crossbar Twin 

Ag with Au clad Au clad 

1 A 0.1 A 

125 VAC, 125 VDC 30 VAG, 30 VDC 

2 

375VA,33W 1VA,lW 

Consult factory Consult factory 

0.5 A at 24 VAC, 0.01 A at 24 VAG, 
1 Aat24 VDC 0.01 A at 24 VDC 

1 Wat900 MHz 
atVSWR1.2 

3, 5, 6, 9, 12, 24, 48 VDC 5, 6, 9, 12, 24 VDC 

200 mW (standard 300 mW (SPOT) 
and latching) 

1,000 VAG 1,OOOVAC 

100,000 minimum 300,000 minimum 

PCB Terminal PCB Terminal 

UL, CSA, FCC Part 68 
Available 

Specifications subject to change without notice. 

Call Omron toll free: 

1·800·62·0MRON 

8·1592 For manufacturers' sales offices, see yellow pages EEM 1989 



4500 RELAYS 4500 

omRon Signal Control PC Board Relays 

Model 
(Dimensions in inches) 

Features 

Contact Ratings 

Contact form 

Contact type 

Contact material 

Max. operating current 

Max. operating voltage 

Number of poles 

Max. switching capacity 

Minimum permissible 
load 

Rated load (under 
resistive load) 

Coil Ratings 

Rated voltage 

Power consumption' 

Dielectric 
Strength 
(50/60 Hz for 1 minute) 

Electrical 
ServlceLHe 
(operations) 

Terminal 
Choices 

Approved 
Standards 

G6A 

0.33"H x O.79"L A6) 
xO.39"W W 

Plastic sealed relay with 
high impulse withstand 
voltage, ideal for com
munication equipment. 
Latching type available. 
Plastic sealed. 

DPDT 

Bifurcated crossbar 

Agwith 
Au clad 

2A 

250VAC, 
220VDC 

2 

AgPdwith 
Au clad 

2A 

125VA,60W 

Consult factory 

0.5Aat 
125VAC, 
2Aat 
30VDC 

0.3 A at 
125VAC, 
1 Aat 
30VDC 

3, 5, 6, 9, 12, 24 
46VDC 

200 mW (DPDT std.), 
100 mW (DPDT latch) 

1,000VAC 

500,000 minimum 

PCB Terminal 

UL, CSA, FCC Part 68 

G6E 

0.33"HxO.63"L A6l 
x 0.39 "W \gjY 

Subminiature low signal 
switching relay has high 
sensitivity. Packed In a 
magazine for automatic 
insertion and soldering. 
Latching type available. 
Plastic sealed. 

SPDT 

Bifurcated crossbar, 
single crossbar 

Ag with Au clad 

3A 

250VAC, 
220VDC 

50VA,60W 

Consult factory 

0.4 A at 125 VAC, 
2Aat30VDC 

3, 5, 6, 9, 12, 24, 
46VDC 

200 mW (bifurcated), 
400 tnW (single) 
standard and latching 

1,500VAC 

500,000 minimum (DC) 
100,000 minimum (AC) 

PCB Terminal 

UL, CSA, FCC Part 68 

Note: Relay height includes standoffs 
'All specifications measured at 23°C, 65% RH, unless indicated otherwise. 

@! Moving Loop Relay 

"360 mW at 48 VDC 

Responsive Innovation 

OMRON ELECTRONICS, INC. 
One East Commerce Drive 
Schaumburg, IL 60173 
TWX 910-291-0426 

G6G 

•• 
0.315"H x 0.40"L 
xO.63"W 
(Actual color: Beige) @! 
Surface mount relay 
maintains stable 
operating chara.cteristics 
after being subjected to 
high heat mass soldering 
methods (i.e. vapor phase, 
IR ahd dual wave). Low 
profile and small size 
increase PC board 
capacity. Sealed con
struction of high
temperature resistant 
resins and sealing agents. 

DPDT 

Bifurcated crossbar 

Ag with Au clad 

2A 

125VAC, 
125VOC 

2 

50 VA, 60W 

Consult factory 

1 A,24VOC 
O.5A,50VOC 
0.2A, 110 VAC 

5, 6, 9, 12, 24, 48 VDC 

200mW" 

2,OOOVAC 

100,000 minimum 

PCB Terminals and 
"t:' or ''J'' modified 
gullwing leads 

CSA, FCC Part 68 
(UL approval pending) 

G6H 

• 
0.20"HxO.55"L AOl 
x 0.35"W \gjY 

Compact, extremely low 
profile relay ideal for high
density mounting. 
Bifurcated contacts 
capable of switching lA 
with very little power 
consumption. Plastic 
sealed construction. 

DPDT 

Bifurcated crossbar 

Ag with Au clad 

lA 

125 VAG, 
110VDC 

2 

62.5VA,33W 

Consult factory 

0.5 A at 125 VAG 
1 Aat30VDC 

3, 5, 6, 9, 12, 24 VDC 

140 mW (standard) 

I,OOOVAC 

100,000 minimum 

PCB Terminal 

UL,CSA 

SpeCifications subject to change without notice. 

Call Omron toll free: 

1·800·62·0MRON 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1593 



4500 RELAYS 4500 

omRon Power PC Board Relays 

Model G2R G5L G5P 
(Dimensions in inches) 

1.00"H x 1.14"L 0.75"H x 0.89"L 0.98"H x 0.95"L 
xO.51"W xO.65"W xO.37"W 

Features Slim-styled powerrelay. 16 A Low-profile relay for Slim styled power relay. 
high-capacity, bifurcated con- switching up to 5 A in TV 5 rated and switches 
tact, sealed, Class B insulation appliances, security up to 5 A. Flux-tight. 
and latching types available. eqUipment, and environ-

ment control systems. 
Flux-tight or plastic 
sealed. 

Contact Ratings 

Contact form SPOT, SPST-NO, SPOT, SPST-NO SPST-NO 
SPST-NC, DPDT, 
DPST-NO, DPST-NC 

Contact type Single and Single button Single button 
bifurcated button 

Contact material AgCdO or AglnSn AgCdO AglnSn 

Max. operating current 16 A (high-capacity I-pole) 5A 5A 
under resistive load 10 A (general-purpose I-pole) 

5 A (general-purpose 2-pole) 
5 A (bifurcated, l-pole) 
5 A (high sensitivity I-pole) 
3 A (high sensitivity 2-pole) 

Max. operating voltage 380 VAC, 125 VDC 250 VAC, 30 VDC 250 VAC, 30 VDC 

Number of poles 2 

Max. switching capacity 4,000 VA 1,250 VA 1,250 VA, 150 W 1,250 VA, 150W 
under resistive load 450W 150W 

Minimum permissible Consult factory Consult factory Consult factory 
load 

Rated load (under 16 A at 250 VAC, 30 VDC 5 A at 120 VAC, 30 VDC 5 A at 250 VAC, 30 VDC 
resistive load) 5 A at 250 VAC, 30 VDC 

Coil Ratings 

Rated voltage 6, 12, 24, 50, 100/110, 120, 3, 5, 6, 12, 24, 48 VDC 12,24VDC 
200/220, 240 VAC 
3, 5, 6, 12, 24, 48, 100, 110 VDC 

Power consumption" 0.9 VA, 0.53 W 400mW 530mW 

Dielectric 5,000VAC 2,000VAC 4,000 VAG 

Strength 
(50/60 Hz for 1 minute) 

Electrical 100,000 minimum 100,000 minimum 100,000 minimum 

Service Life 
(operations) 

Terminal PCB Terminal, plug-in and PCB Terminal PCB Terminal 

Choices quiCk-connect 

Approved UL, CSA, SEV, SEMKO, UL,CSA UL,CSA 

Standards VDE, TUV 

Note: Relay height includes standoffs 
'All specifications measured at 23°C, 65% RH, unless indicated otherwise. 

t@>Moving Loop Relay 

Responsive Innovation 

OM RON ELECTRONICS, INC. 
One East Commerce Drive 
Schaumburg, IL 60173 
TWX 910-291-0426 

G68 G6C 

- • 
0.39"Hx O.79"L ~ 
xO.39"W 

0.39"H x O.79"L t@> 
xO.59"W 

High capacity, submin- High-capacity, submin-
iature relay switches 8 A iature relay switches 10 A 
loads with SPST-NO and loads with SPST-NO and 
5 A loads with standard 8 A loads with SPST-NO 
type. Latching type avail- and SPST-NC. Flux-tight 
able. Plastic sealed. or plastic sealed. 

Latching type available. 

SPST-NO, SPST-NO+ SPST-NO 
SPST-NC, DPST-NO, SPST-NO+ 
DPST-NC SPST-NC 

Single button Single button 

AgCdO or AglnSn AgCdO or AglnSn 

8A,5A 10A,8A 

380 VAC, 125 VDC 380 VAG, 125 VDC 

2 

1,250 VA, 150W 2,500 VA, 300 W 

Consult factory Consult factory 

8 A at 250 VAC, 10 A at 250 VAC, 
8Aat30VDC 10Aat30VDC 
5 A at 250 VAC, 8 A at 250 VAC, 
5Aat30VDC 8Aat30VDC 

3, 5, 6, 12, 24 VDC 3, 5, 6, 12, 24 VDC 

200 mW standard 200 mW standard 
and latching and latching 

3,000VAC 2,000VAC 

100,000 minimum 100,000 minimum 

PCB Terminal PCB Terminal 

UL, CSA, FCC Part 68 UL,CSA,VDE 

Specifications subject to change without notice. 

Call Omron toll free: 

1·800·62·0MRON 

8-1594 For manufacturers' sales offices, see yellow pages EEM1989 



4500 RELAYS 4500 

omRon Power PCB and Power Relays 
I 

Model 
(Dimensions in inches) 

Features 

Contact Ratings 

Contact form 

Contact type 

Contact material 

Max. operating current 
under resistive load 

Max. operating voltage 

Number of poles 

Max. switching capacity 
under resistive load 

Minimum permissible 
load 

Rated load (under 
resistive load) 

Coil Ratings 

Rated voltage 

Power consumption* 

Dielectric 
Strength 
(50/60 Hz for 1 minute) 

Electrical 
Service Life 
(operations) 

Terminal 
Choices 

Approved 
Standards 

0.66"H x 1.20"L 
xO.95"W 

Power relay breaks up to 
30A load. Class B insula
tion, dust cover and sealed 
versions available. 

SPST-NO, SPDT 

Single button 

AgCdO or AglnSn 

30 A (SPST-NO) 
10 A (SPDT) 

250 VAC, 28 VDC 

7,500 VA 

Consult factory 

30 A at 250 VAC 
20Aat28VDC 

5,6,9, 12, 15, 18,24, 
48VDC 

0.9W 

1,500VAC 

100,000 minimum 

PCB Terminal 

UL, CSA 

G5LE 

0.75"H x 0.89"L 
xO.65"W 

Low profile for switching 
up to 10A for appliances 
and security equipment. 
Flux-tight. 

SPDT, SPST-NO 

Single button 

AgCdO 

10A 

250 VAC, 30 VDC 

2,500 VA, 240 W 

Consult factory 

8Aat30VDC 
10 A at 120 VAC 

3,5,6,12,24,48 VDC 

400mW 

2,000VAC 

100,000 minimum 

PCB Terminal 

UL,CSA 

Note: Relay height includes standoffs 
"All specifications measured at 23°C, 65% RH, unless indicated otherwise. 

Responsive Innovation 

OM RON ELECTRONICS, INC. 
One East Commerce Drive 
Schaumburg, IL 60173 
TWX 910-291-0426 

G4B 

1.14"H x 2.00"L 
x1.28"W 

Breaks 15 A, carries 20 A 
and withstands 55 A 
inrush. 25 A high capacity 
and Class B insulation 
types available. 

SPST-NO, SPOT 

Single button 

AgCdO or AglnSn 

20A 
25 A (high capacity) 

250 VAC, 125 VDC 

3,300 VA, 360 W 

Consult factory 

15 A at 220 VAC, 24 VDC 
25 A at 220 VAC, 24 VDC 
(high capacity) 

6, 12, 24,50, 100, 
120VAC 
6, 12, 24, 48, 100, 
110VDC 

1.3VA,1.2W 

2,000VAC 

100,000 minimum 

Quick-connect, PCB 
terminal, combination 
PCB + QC 

UL,CSA 

G4W 

1.22"H x 1.77"L 
xO.79"W 

Offers high impulse 
withstand voltage and 
dielectric strength. Ideal 
for power switching. 
Sealed type and Class B 
insulation available. 

SPST-NO, DPST-NO 

Single button 

AgCdO 

15 A (SPST-NO) 
15 A (DPST-NO) 

250 VAC, 125 VDC 

2 

3,750 VA, 2,500 VA 

Consult factory 

15 A at 250 VAC 
15Aat24VDC 

12,24, 100 VDC 

800mW 

4,000VAC 

100,000 minimum 

PCB terminal, quick
connect, solder, 
combination PCB + QC 

UL, CSA, VDE, 
SEMKO,SEV 

Specifications subject to change without notice. 

Call Om ron toll free: 

1·800·62·0MRON 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1595 



4500 RELAYS 4500 

omRon General Purpose Relays 

Model G5D LY 
(Dimensions in inches) 

I .'1 

1; , , 

1.8S"H x 2.07"L x 1.S2"W lAO"H x UO"L x 0.85"W 

Features Power relay has double-break Compact, general-purpose 
contact arrangement Class B relay suitable for a wide range 
insulation available. 

" 

of applications up to 15 A. LED 
indicator, push-to-test button 
versions. 

Contact Ratings 

Contact form SPST-NO, DPST-NO SPOT, DPOT, SPOT, 4POT 

Contact type Single button Single button, bifurcated button 

Contact material AgCdO AgCdO 

Max. operating current 30 A (SPST-NO) 15 A (SPOT) 
under resistive load 20 A (DPST-NO) 10 A (DPOT, SPOT, 4POT) 

5 A (bifurcated contacts, 
DPDT and 4PDT) 

Max. operating voltage 250VAC 250 VAC, 125 VDC 

Number of poles 2 2,3and4 

Max. switching capacity 7,500 VA 5,000 VA 1,700 VA 1,100 VA 
under resistive load S60W 240W 

Minimum permissible Consult factory Consult factory 
load 

Rated load (under 30Aat 20Aat 15Aat 10Aat 
resistive load) 250VAC 250VAC 110VAC, 110VAC, 

24VOC 24VOC 

Coil Ratings 

Rated voltage 6,12,24,50, 100, 110, 120,200, 6, 12,24, 50, 1101120, 
220, 240VAC 2201240VAC 
6, 12, 24, 48, 100, 110 VDC 6, 12, 24, 48, 1001110 VDC 

Power consumption 3 VA, 1.9W UVA,0.9W UVA,O.9W 
at 60 Hz for AC (OPOT) 

1.6VA,lAW 
(3POT) 
1.95VA,l.5W 
(4PDT) 

Dielectric 4,000VAC 2,OOOVAC 

Strength 
(50160 Hz for 1 minute) 

Electrical 100,000 minimum 200,000 minimum 

Service Life 500,000 min. (2P) 

(operations) 

Terminal Quick-connect PCB terminal, plug-in 

Choices 

Approved UL, CSA, VDE, TUV UL,CSA,SEV 

Standards 

Responsive Innovation 

OMRON ELECTRONICS, INC. 
One East Commerce Drive 
Schaumburg,IL60173 
TWX 910-291-0426 

MK MY 

,~ 
2.07"H x 1.36"L x 1.36"W 1.42"H x UO"L x 0.85"W 

Exceptionally reliable power Versatile relay, ideal for power 
relay plugs into convenient and sequence control applica-
octal pin sockets. Mechanical tions, meets many application 
indicator and test button Iypes needs. Latching and hermet-
available. ically sealed versions available. 

DPDT, SPOT DPOT, SPOT, 4POT 

Single bullon, bifurcated bullon Single button, bifurcated button 

Ag AgorAgCdO 

lOA 5 A (DPOT, 3POT unsealed) 
SA (4POT unsealed) 
3 A (4POT hermetically sealed) 
1 A (4POT sealed) 

500 VAC, 250 VOC 250 VAC, 125 VDC 

2and3 2andS 4 

2,500 VN1250 VA 1,100 VA 60 VA 
280WI140W 120W 72W 

Consult factory Consult factory 

250 VAC, 10 A (NO), 5 A (NC) 5Aat SAat 
28 VDC, 10 A (NO), 5 A (NC) 220VAC, 220VAC, 

24VOC 24VDC 

6, 12, 24, 50, 100, 110, 120, 6,12,24,50, 100, 110, 1101120, 
200, 220, 240 VAC 2001220. 2201240 VAC 
6, 12, 24, 48, 100, 110 VOC 6,12,24,48, 1001110 VOC 

2.3 VA, 1.5W Approx.l.1 VA,0.9W 

l,500VAC 2,000 VAC, unsealed 
1,500 VAC, sealed 

250,000 minimum 500,000 minimum 
500,000 200,000 min. (4P) 

Octal pin PCB terminal, plug-in 

UL,CSA,SEV UL,CSA,SEV 

Specifications subject to change without notice. 

Call Omron toll free: 

1·800·62·0MRON 

8·1596 For manufacturers' sales offices, see yellow pages EEM1989 



4500 RELAYS 

Potter & Brumfield A Siemens Company 
200 S. Richland Creek Dr., Princeton, Indiana 47671-0001 • 812/386-1000. FAX 812-386-2335 

Call tOil-free 800-255-2550 for the name and telephone number of your nearby 
paB sales representative or authorized stocking distributor. 

EEM1989 For manufacturers' sales offices, see yellow pages 

4500 

8·1597 



4500 RELAYS 

Potter & Brumfield A Siemens Company 
200 S. Richland Creek Dr., Princeton, Indiana 47671-0001 • 8121386"1000 • FAX 812-386-2335 

Reed Relays 

Series JWD-JWS 

NEEDMORE Features - Low profile reed relay 
- DIP and SIP terminations 

INFORMATION 
-Immersion cleanable 
- Optional transient 

suppression diode 

REGARDING 
POTTER & 

BRUMFIELD 
PRODUCTS? Approx. Inch .77 x .30 x .28h 

Dimensions (mm) (19.6 x 7.6 x 7.0h) 

If you would like more Contact 1 Form A, 1 Form C 
Arrangement 1 Form B, 2 Form A 

information about any of the Contact Rh 

Potter & Brumfield products Material 

Contact (IA) lOW, 0.5A shown on the following Rating 200 VDC 
(IB)10W, O.SA 

pages, ask your authorized 100 VDC 
(IC)5W, 0.5A 

P&B distributor or sales 100VDC 
(2A)10W, 0.5A 

representative for a free copy 100 VDC 

of our 132-page General Minimum >109 

Mechanical Life 

Stock Catalog. (Operations) 

Minimum 10' 
Electrical Life 
at Rated Load 
(Operations) 

Coil 5-24 VDC 
Voltage 

Nominal 50-480mW 
Coil Power 

Mounting PC board 
Socket 

Sockets Fits 14-pin IC socket 

Call toll-free 800-255-2550 for the name and telephone number of your nearby 
P&B sales representative or authorized stocking distributor. 

8-1598 For manufacturers' sales offices, see yellow pages 

4500 

, 
JHV 

- High voltage dry reed 
relay 

- High dielectric strength 

4.5 x .88 x .75h 
(114 x 22.3 x 19.1h) 

1 Form A, 1 Form B 

-

50W or 50VA, 3A, 5,000 
VDC 
50W or 50VA, lA, 10,000 
VDC 

>10' 

10" 

6-24 VDC 

200-1,500mW 

Panel mount 

Solder terminals 

EEM 1989 



4500 RELAYS 4500 

Potter & Brumfield A Siemens Company 
200 S. Richland Creek Dr., Princeton, Indiana 47671-0001 • 812/386-1000 • FAX 812-386-2335 

Printed Circuit Board Relays 

T81 T82 T85 T83 T84 HP R50 

• Miniature, high • Miniature, low • Miniature, DIP • Miniature, • Miniature, • Low profile • Switches to S 
density package profile package relay telecom relay telecom relay • High density amps 

• Immersion • Immersion • High sensitivity • Meets FCC Part • Meets FCC Part mounting • Economical 
cleanable case cleanable case coil 68 isolation 68 isolation • Immersion • Low profile 

• Sensitive coil • DIP terminal • Sealed case for • Latching and • Latching and cleanable package 
available arrangement immersion non-latching non-latching • Half-size crystal • Immersion 

• DIP terminal • Meets FCC Part cleaning ~pes ~pes case cleanable case 
arrangement 68 isolation • Meets FCC Part • ealed case • ealed case • Hermetically ''iU@ 

• High dielectric ''iU@ 68 isolation • Sensitive coil • Sensitive coil sealed version 
model available ''iU@ available available available 

• Meets FCC Part ''iU@ 
68 isolation 

• 'iU 

.61 x .4S x .43h .83 x A2 x A7h .79 x .39 x A9h .79 x .39 x A2h 1A x AO x AOh .88 x A8 x A9h 1.09 x .60 x A6h 
(1SA x 11A x 11.0h) (21.1 x 10.7 x 11.9h) (20.1 x 10 x 12Ah) (20.1 x 10 x 10.6h) (3SA x 10.1 x 10.1h) (22A x 12.2 x 12. (277 x 1S.7 x 117h) 

1 Form C 2 Form C 2 Form C 2 Form C 4 Form C 2 Form C 1 Form C 
2 Form C 

Au overlay, Ag Pd Au overlay, Pd Ag Au overlay Pd Ag & Au overlay, Ag & Au overlay, Pd Ag Au plated Ag Mg Ni Ag 
Pd Ag Pd Ag Ag CD 0 

1A @ 24 VDC (Single Contact) 1.25A, AC or DC 2A, AC or DC 2A, AC or DC 0.3 2A @ 28 VOC 2A @ 28 VDC or 
0.5A @ 120 VAC 2A AC or DC 150 VDC or 150 VDC or 250 VDC or 01-0.SA @ 1A @ 120 VAC 

150 VDC, 125 VAC 200 VAC 125 VAG 220 VAC 120 VAC SA @ 28 VOC or 
30W or 60VA 24W or 60VA 35W or 60VA 3SW or 60 VA 2.5A @ 120 VAC 
(Bifurcated Crossbar) 
1.25A AC or DC 
100 VOC or 90 VOC 
30Wor SO VA 

5 x 106 2 X 107 2 X 107 2 X 107 2 X 107 3 X 106 107 

1.S X 105 @ 1A, 5 x 105 @ 1.25A, 5 x 105 @ 1A, 3 x 105 @ 1.5A, S x 105 @ 1A, 105 105 @ 2A, 28 VDC 
24 VDC 24 VOC or 24 VOC 24 VDC 24 VOC and 1A, 120 VAC 
1()5 @ O.SA, OAA, 120 VAC 2 x 105 @ .SA, 1 x 105 @ 1A, 2 x 105 @ 0.5A, 6 x 105 @ 5A, 28 
120 VAC (Single Contact) 120 VAC 120 VAC 120 VAC VDC and 2.SA, 

120 VAC 

1.S-24 VOC 5-48 VOC 4.S-48 VDC S-48 VDC 3-48 VDC 5-48 VDC 5-48 VDC 

(standard) 450mW 515-550mW 150-300mW 75-400mW 90-400mW 700mW 0.75-1.3W 
(sensitive) 200mW 

PC board PC board PC board PC board PC board PC board PC board 
Socket Socket 

Fits 12-pin IC Fits 16-pin IC Fits 15-pin Ie Fits 15-pin IC Fits 28-pin IC Solder terminal 
socket socket socket socket socket 

Call toll-free 800-255-2550 for the name and telephone number of your nearby 
P&B sales representative or authorized stocking distributor. 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1599 



4500 RELAYS 4500 

Potter & Brumfield A Siemens Company 
200 S. Richland Creek Dr., Princeton, Indiana 47671-0001 • 812/386-1000 • FAX 812-386-2335 

Printed Circuit Board Relays 

Series R40 T70 RKP/RKS RKA T73 T74 
Features ' Flat pack case style 'Low cost ' 0.6 cubic inch '0.6 cubic inch ' Low-profile relay , Requires only .33 

, 0.450" (11.43mm) , Load switching to go cm') package (10cm') package ' Less than .59" square inch 
maximum lOA ' ust cover or 'Immersion (14.7mm) tall (2.15cm') of PC 
thickness ' TV5 contact rating immersion cleanable case ' Sealed case board area 

, IC logic compatible '1,500 VRMS cleanable case 'Meets 8mm ' Ratings to lOA ' High sensitivity coil 
with TTL, HTL and coil-to-contacts ' 8mm contact to spacing and 4kV ' UL478 and UL508 ' Sealed PBT case 
CMOS breakdown coil spaci~ isolation ' Sensitive coil ' DIP terminal 

'%@ , Dust cover or '4,000 VR S ' TV-3 and TV-5 available configuration 
immersion insulation ratings '%@ , 4kV surge strength 
cleanable case breakdown '%@@ ,% 

'%@ '%@<fu 

Approx. Inch 1.42 x .45 x 1.25h .88 x .65 x .95h 1.18 x .51 x 1.07h 1.15 x .51 x 1.03h .84 x .65 x .58h .81 x .41 x .81h 
Dimensions (mm) (36.1 x 11.4 x 31.6h) (22.4 x 16.4 x 24.0h) (30.0 x 13.0 x 27.1h) (29.2 x 13 x 26.2h) (21.3 x 10.7 x 14.7h) (20.6 x 10.4 x 20.6h) 

Contact 2 Form C 1 Form C 1 Form C 1 Form A, 2 Form A 1 Form A 1 Form C 
Arrangement 4 Form C 1 Form C, 2 Form C 1 Form C 1 Form C 

Contact Ag Au plated Ag Ag Cd 0 Ag Ni Au overlay, Pd Ag Ag Sn 
Material Ag Cd 0 Ag Cd 0 Ag Cd 0 Au overlay, Ag Ni Ag Cd 0 

Au Ag Pt Ag Sn 

Contact Dry circuit to 7.SA 5A @ 28 VDC or 5A @ 30 VDC or 5 to lOA @ 24 VDC lA to lOA @ 2 to SA @ 2S0 VAC 
Rating @ 28VDC or 120 VAC 277 VAC or 240 VAC 30 VDC or 120 VAC 

115 VAC lOA @ 28VDC or lOA @ 30 VDC or UL TV-3 and TV-S lOA @ 24 VDC or 
120 VAC 277 VAC 120 VAC 
SA tungsten @ 20A @ 24 VDC or 
120 VAC 277 VAC 
SA @ 240 VAC UL TV-5 
1/4 HP @ 120 VAC 

Minimum 5 x 107 107 106 5 X H)6 2 X 107 1 X 10' 
Mechanical Life 
(Operations) 

Minimum 7.5 x 104 to 7.5 X 104 @ 5A, 105 @ 5A, 30 VDC 1 x 105 1 x 10' 1 x 105 

Electrical life 5 x 10' 28 VDC, 120 VAC or 277 VAC 
at Rated Load or 240 VAC 105 @ lOA, 30 VDC 
(Operations) S x 10' @ lOA, or 277 VAC 

28 VDC or 120 VAC 2 x 104 @ 20A, 
2.5 x H)4 @ 5A 277VAC 
tungsten 

Coil 6-48 VDC 3-48 VDC 4.5-48 VDC 3-48 VDC 3-48 VDC 5-48 VDC 
Voltage 

Nominal 4S0-720mW 360mW 524mW 530-720mW 330-600mW 360mW 
Coil Power 

Mounting PC board PC board PC board PC board PC board PC board 
Socket 

Sockets Solder terminal 
PC terminal 

Call toll-free 800-255-2550 for the name and telephone number of your nearby 
P&B sales representative or authorized stocking distributor. 

8,1600 For manufacturers' sales offices, see yellow pages EEM 1989 



4500 RELAYS 

Potter & Brumfield A Siemens Company 
200 S. Richland Creek Dr., Princeton, Indiana 47671-0001 • 812/386-1000 • FAX 812-386-2335 

PC Board Relays Automotive Relays 

T90 T91 VKP VF4 
• Switch loads up to • 80th quick connects • Compact package for • Plastic enclosed relay 

30A and PC terminals for PC board mounting • Various mounting 
• less than 1 watt coil contacts • Open-frame design options 

power • PC terminals for coil • Carries up to 40 • Carries to 40 amps 
• Class 8 insulation • Meet Ul 873 and Ul amps • Standard design for 
• Class F available 508 spacings • Internationally proven rnany U. S. autos 
• Economically priced • Sealed or unsealed design 
• Open, dust cover or enclosure 

immersion cleanable • Class B insulation 
case • Class F available 
.~@ • Optional flanged case 

for panel mounting 
• AC and DC coils 
• 'rU1@ 

1.20 x .95 x .67h 1.27 x 1.07 x 1.10h .91 x .75 x .72h 1.03 x 1.03 x .99h 
(30.5 x 24.1 x 16.9h) (32.1 x 27.2 x 27.9h) (23.1 x 19 x 18.3h) (26.2 x 26.2 x 25.1h) 

1 Form A 1 Form A 1 Form A 1 Form A 
1 Form C 1 Form C 1 Form C 1 Form C 

Ag Ag Cd 0 Ag Ni .15 Ag Ni .15 
Ag Cd 0 

30A @ 28 VDC 30A @ 28 VDC 40A @ 14 VDC (NO) 40A @ 14 VDC (NO) 
or 240 VAC or 240 VAC 20A @ 14 VDC (NC) 30A @ 14 VDC (NC) 
6A @ 277 VAC 6A @ 277 VAC 
2 HP @ 240 VAC 2 HP @ 240 VAC 

107 10' 1 X 10' 1 X 106 

105 105 1 X 105 1 X 105 

5-110 VDC 5-110VDC 6-24 VDC 6-24 VDC 
12-240 VAC 

870-930mW (DC) 870-930mW 1.6W 1.6W 
(AC) 2.0 VA 

PC board PC board PC board PC board, Socket 
Panel mount Mtg. Bracket 

Sockets available 

Call toll-free 800-255-2550 for the name and telephone number of your nearby 
P&B sales representative or authorized stocking distributor. 

EEM1989 For manufacturers' sales offices, see yellow pages 

VF7 
• Plastic enclosed relay 
• Various mounting 

options 
• Carries to 70 amps 
• Standard design for 

many U.S. autos 

103 x 1.03 x .99h 
(26.2 x 26.2 x 25.1h) 

1 Form A 

Ag Ni .15 

70A @ 14 VDC 

1 X 10' 

1 X 105 

6-24 VDC 

2W 

PC board, Socket 
Mtg. Bracket 

Socket available 

Sensitive 
Rela 

R10S 

• Highly sensitive 

4500 

• 10mW coil power per 
pole 

• Opaque dust cover 
• Driven directly by 

TTL, CMOS, HTl and 
ECl 

• 'rU 

1.01 x.74 x 1.50h 
(25.7 x 18.7 x 38.1h) 

1 Form C 
2 Form C 
4 Form C 

Ag 

Dry circuit to 3A 
@ 28 VDC or 
115 VAC 

10' 

5 X 105 

6-12 VDC 

(1C) 10mW 
l2Cl20mw 
4C 40mW 

Socket 
PC board 

Screw terminal 
Solder terminal 
PC terminal 

8·1601 



4500 RELAYS 4500 

Potter & Brumfield A Siemens Company 
200 S. Richland Creek Dr., Princeton, Indiana 47671-0001 • 812/386-1000. FAX 812-386-2335 

General Purpose Socket/Panel Mount Relays 

Series R10 KHA K10 KUP KUEP KUIP-KUGP 
Features • Up to 8 pole • Compact, approx. • Compact, approx. • Open or enclosed • Switches DC • VOE approved 

contacts 1 in' (16cm') 1 in' (16cm') • Plain and bracket currents design 
• Oust cover or package package mount dust covers • Magnetic blow-outs • Class B insulation 

immersion • 40PDT, 5 amp • DPOT, 15 amp • Optional flange-top • Clear dust cover ' 8mm coil-to-
cleanable case switching switching capability case for panel • Optoinal flange-top contact spacing 

• Sensitive coils • AC and DC coils ' Smoked dust cover mounting case for panel (KUIP) 
available • Smoked dust cover • Optional flange- • Optional indicator mounting • 3mm open contact 

• Optional indicator • Optional flange- top case for lamp and push-to- • Several socket gap (KUGP) 
lamp top case for panel mounting test button styles • Plain and bracket 

• Optional octal plug panel mounting • AC and DC coils • Several socket '9U@ mount dust covers 
base (up to 3 pole • Indicator lamp '9U@ styles ' Optional flange-top/ 

'9U@ available '9U@ panel mount case 
.%@ '%@@@ 

Approx. inch 1.17 x .74 x 1.18h 1.11 x .85 x 1.36h 1.11 x .86 x 1.38h 1.53 x 1.41 x 1.91h 1.53 x 1.41 x 1.91h 1.53 x 1.41 x 1.91h 
Dimensions (mm) (29.6 x 18.7 x 30.2h) (28.2 x 21.6 x 34.5h) (28.2 x 21.8 x 34.9h) (38.9 x 35.7 x 48.4h) (38.9 x 35.7 x 48.4h) (38.9 x 35.7 x 48.4h) 

Contact 1 Form C to 8 2 Form C 2 Form C 1 Form C, 2 Form C 1 Form X 1 Form C, 2 Form A 
Arrangement Form C 4 Form C 3 Form C, 4 FormC 2 Form A 2 Form C, 3 Form C 

2 Form C 

Contact Au overlay, Ag Ag Ag Cd 0 Ag Ag Cd 0 Ag Cd 0 
Material Ag Ag Cd 0 Ag Cd 0 

AgCd 0 Au Ag Ni 
Au overlay, Ag 
Au diffused, Ag 

Contact Dry circuit to 7.5A Dry circuit to 5A 15A @ 120VAC 5A @ 28 VDC (lX) lOA @ 5A tungsten @ 
Rating @ 28 VDC or 115 @ 28 VDC or 240 lOA @ 28 VOC or 240 VAC 150VOC 120 VAC 

VAC VAC or 277 VAC lOA @ 28 VDC (2A) 5A @ lOA @ 28 VDC 
1/8 HP @ 110-120 1/10 HP @ 120- 1/3 HP @ 120 VAC or 240VAC 150VDC or 240 VAC 
VAC 240VAC 112 HP @ 240 VAC 113 HP @ 120 VAC (2C) 3A @ 1kA @ 120VDC 
1/6 HP @ 220-240 112 HP @ 250-600 150VDC 113 HP @ 120 VAC 
VAC VAC 112 HP @ 250-600 

3A @ 600VAC VAC 

Minimum 10' 107 107 107 107 107 

Mechanical Life 
(Operations) 

Minimum 2 x 1!l' to 6 x 10' 10' 10' H)5 10' 10' 
Electrical Life 
at Rated Load 
(Operations) 

Coil 3-115 VDC 5-120 VDC 6-110 VDC 5-110 VDC 12-110 VDC 12-24 VDC 
Voltage 24-115 VAC 6-120 VAC 6-120 VAC 6-240VAC 24-120 VAC 120 VAC 

Nominal (DC) 0.036-1.6W (DC) 900mW (DC) 900mW (DC) 1. 2-1. 8W (DC) 1.2W (DC) 1.2-1.8W 
Coil Power (AC) 1.5VA (AC) 1.2VA (AC) 1.2VA (AC) 2.0-2.75VA (AC) 2.0VA (AC) 2.0-2.7VA 

Mounting Socket Socket Socket Socket Socket Socket 
Panel mount Panel mount Panel mount Panel mount Panel mount Panel mount 
PC board PC board PC board 

Sockets Screw terminal Screw terminal Screw terminal Screw terminal Screw terminal Screw terminal 
Solder terminal Solder terminal Solder terminal Solder terminal Solder terminal Solder terminal 
PC terminal PC terminal PC terminal PC terminal PC terminal PC terminal 

Quick connect Quick connect Quick connect 
terminal terminal terminal 

Call toll-free 800-255-2550 for the name and telephone number of your nearby 
P&B sales representative or authorized stocking distributor. 

8·1602 For manufacturers' sales offices, see yellow pages EEM 1989 



4500 RELAYS 4500 

Potter & Brumfield A Siemens Company 
200 S. Richland Creek Dr., Princeton, Indiana 47671-0001 • 812/386-1000 • FAX 812-386-2335 

Impulse & Latching Relays 

KRPA KA R30D KUR KUL KBP S89R-S90R 
• Octal-type plug • Small package • Dual coil • Permanent ' Magnetic latching , Dual coil ' Bistable, impulse 

termination • Ruggedly magnetic latching memory , Single or dual coil mechanical latching operation 
, AC and DC coils constructed ' Fast operate and ' Holds mode with input ' Coils operate on ' Cost effective 
• Optional indicator ' Cost effective reset time or without power ' Good memory same or different ' Conserves power 

lamp • AC or DC • Low level ' Hybrid latching stability voltages ' Optional dust cover 
, Clear dust cover operation contacts available circuitry 'Low power 'Up to 5 pole with octal plus base 
, Hermetically , Highly efficient ' 4 pole switching , Pulse or alternate requirement switching '%@ 

sealed available for switching capability action operation ' Various sockets • Clear dust cover 
'%@ light power loads '%@ , Dust cover is available with octal plug base 

'%@ standard '%@ • Sockets available 
for all 
configurations 

'% 

1.41 x 1.41 x 2.00h 1.92 x 1.47 x 1.3Bh .95 x .74 x 1.19h 1.53 x 1.41 x 2.13h 1.53xl.41 x2.16h 1.7B x 2.41 x 3.56h 2.70 x 2.00 x 2.42h 
(35.7 x 35.7 x 50.Bh) (48.8 x 37.3 x 34.9h) (24.1 x lB.7 x 30.2h) (3B.9 x 35.7 x 54.0h) (38.9 x 35.7 x 54.8h) (45.2 x 61.1 x 90.4h) (68.6 x 50.8 x 61.5h) 

1 Form C 1 Form C 2 Form C 2 Form C 1 Form C 2 Form C 1 Form C 
2 Form C 2 Form C 4 Form C 2 Form C 4 Form C 2 Form C 
3 Form C 3 Form C 5 Form C 4 Form C 

Ag Ag Ag Ag Ag Cd 0 Ag Ag Cd 0 
Ag Cd 0 AgCdO Ag Cd 0 Ag Cd 0 

lOA @ 2B VDC lOA @ 28 VDC Low level to 5A 5A @ 28 VDC or lOA @ 28 VDC 5A @ 120VAC (S89R) 
or 250 VAC or 120 VAC @ 28 VDC or 240VAC or 240 VAC lOA @ 110 VAC 15A @ 250VAC 
1/6 HP @ 120 VAC 6A @ 240VAC 115 VAC 1/2 HP @ 240 VAC 
1/3 HP @ 250 VAC 1/6 HP @ 120 VAC (S90R) 

113 HP @ 240 VAC 20A @ 277VAC 
2 HP @ 250VAC 

10' 10' 107 107 107 5 X 105 105 

10' 10' 10' 10' 10' 5 x 10' 5 X 10' 

6-110 VDC 6-110 VDC 12-24 VDC 12-24 VDC 12-24 VDC 12-24 VDC 6-24 VDC 
6-240 VAC 12-240 VAC 120 VAC 12-120 VAC 120 VAC 6-240 VAC 

(DC) 1.2W (DC) 1.2W 0.36-1.44W (DC single coil) 1.2W (DC) 2.7W (DC) 6.33W 
(AC) 2.0VA (AC) 2.0VA (DC dual coil) 2.4W (AC) 5.0-7.8VA (AC) 9.0VA 

Socket Panel mount Socket Socket Socket Socket Panel mount 
Panel mount Socket 

(w/dust cover) 

Screw terminal Screw terminal Screw terminal Screw terminal Solder terminal Screw terminal 
Solder terminal Solder terminal Solder terminal Screw terminal (w/dust cover) 
PC terminal PC terminal PC terminal 

Quick connect Quick connect 
terminal terminal 

Call toll-free 800-255-2550 for the name and telephone number of your nearby 
P&B sales representative or authorized stocking distributor. 

EEM 1989 For manufacturers' sales offices, see yellow pages 8,1603 



4500 RELAYS 4500 

Potter & Brumfield A Siemens Company 
200 S. Richland Creek Dr., Princeton, Indiana 47671-0001 .812/386-1000 • FAX 812-386-2335 

Power Relays 

Series K20 KUMP KRp·3·H S86R·S89R KUHP 

Features o Identical to K10 o KUP package with o 20A switching o Economical o 20A and 30A 
except contacts 15A contact rating capacity o 20A switching switching in bracket 
rated to switch 20A o Plain or bracket o Enclosed with capacity in compact mount KUP package 

o Plain and bracket mount dust cover octal-type plug package o 3,750 VRMS coil-to-
mount dust covers o Optional flange-top o Heavy duty o Optional sensitive contacts breakdown 

o Optional flange-top case for panel construction DC coil o Meets VDE and BSI 
case for panel mounting o Small space o Two mounting styles requirements 
mounting o Several socket types requirement 09ll@ o Optional flange-top 

o AC and DC coils °9U1@ o Optional open version case for panel 
o Sockets available 09U mounting 

°9UI@ 

Approx. Inch 1.11 x .86 x 1.38h 1.53 x 1.41 x 1.91h) 1.53 x 1.41 x 2.28h 2.42 x 2.07 x 1.31h 1.97 x 1.53 x 1.41h 
Dimensions (mm) (28.2 x 21.8 x 39.4h) (38.9 x 35.7 x 4B.4h) (38.9 x 35.7 x 57.9h) (50.0 x 38.9 x 35.7h) (50.0 x 38.9 x 35.7h) 

Contact 1 Form C 2 Form C 1 Form X 1 Form C 1 Form C 
Arrangement 3 Form C 2 Form C 2 form C 

Contact 
Material 

AgCdO Ag Cd 0 Ag Cd 0 Ag Cd 0 Ag Cd 0 

Contact 20A @ 240VAC 15 A @ 277 VAC 20A @ 120VAC 20A @ 277VAC (1C) 
Rating 1 HP @ 120 VAC '/3 HP @ 120 VAC 3/4 HP @ 120 VAC 1 HP @ 125 VAC 30A @ 120/240 VAC 

2 HP @ 240VAC '12 HP @ 250-600 VAC 2 HP @ 250 VAC 1 HP @ 120 VAC 
3A @ 600VAC 25A @ 28 VDC 

(2C) 
20A @ 120/240 VAC 
3/4 HP @ 120 VAC 
20A @ 28 VDC 

Minimum 10' 10' 2.5 X 10' 10' 10' 
Mechanical Life 
(Operations) 

Minimum 105 105 105 5 X 10' (DC) 5 x 10' 
Electrical Life (AC) 105 

at Rated Load 
(Operations) 

Coil 6-110 VDC 5-110 VDC 12-110 VDC 12-24 VDC 6-110 VDC 
Voltage 6-120 VAC 6-240 VAC 12-120 VAC 24-240 VAC 6-120 VAC 

Nominal (DC) 900mW (DC) 1.2W (DC) 1.2W (DC) 1.13-4.5W (DC) 1.2W 
Coil Power (AC) 1.2VA (AC) 2.74VA (AC) 2.0VA (AC) 4.0VA (AC) 2.7VA 

Mounting Socket Socket Socket (w/dust Panel mount Panel mount 
Panel mount Panel mount cover) 

Panel mount 

Sockets Screw terminal Screw terminal Screw terminal 
Solder terminal 
PC terminal 
Quick connect 
terminal 

Call toll-free 800-255-2550 for the name and telephone number of your nearby 
P&B sales representative or authorized stocking distributQr. 

8 01604 For manufacturers' sales offices, see yellow pages EEM1989 



4500 RELAYS 

Potter & Brumfield A Siemens Company 

200 S. Richland Creek Dr., Princeton, Indiana 47671-0001 • 812/386-1000 • FAX 812-386-2335 

Power Relays Contactors 

PM 
·4 pole, 25A contacts 
• High dielectric 

strength 
• Screw or quick 

connect terminals 
• Dust cover available 
• Adaptable to PRO 

mounting holes 
.%'@® 

3.39 x 2.66 x 2.72h 
(86.2 x 67.5 x 69.1h) 

4 Form C 

Ag Cd 0 

25A @ 277 VAC 
lOA @ 28 VDC 
1 HP @ 240 VAC 

107 

105 

6-110 VDC 
6-480 VAC 

(DC) 4.4W 
(AC) 18.0VA 

Panel mount 

PRO 
• 30A contact rating 
• High inrush capacity 
• IC logic compatible 
• Available with 

magnetic blowouts 
• Optional auxiliary 

switch 
.%'@®' 

3.38 x 2.51 x 2.50h 
(85.7 x 63.8 x 63.5h) 

1 Form A, 1 Form X 
1 Form C, 2 Form A 
2 Form C 

Ag 
Ag Cd 0 

30A @ 277 VAC 
2 HP @ 250 VAC 
20A @ 125 VDC 

(1A, 1C, 1X) 2 x 10' 
(2A, 2C) 10' 

105 

6-110 VDC 
6-480 VAC 

(DC) 2.0W 
(AC) 9.8VA 

Panel mount 

P25 

·25A magnetic 
contactor 

• Control 3<,1> motor 
loads 

• Field replaceable 
contacts 

• Optional auxiliary 
switch and universal 
mounting plate 

.%@ 

2.55 x 3.80 x 3.47h 
(64.8 x 96.5 x 88.1 h) 

3 Form X 

Ag Cd a 

25 FLA, 150 LRA 
@ 240 VAC 
30A res. @ 600 VAC 

(DC) 5 x 10' 
(AC) 2 x 106 

5 X 105 

12-120 VDC 
24-240 VAC 

(DC) 4.8W 
(AC) 10VA 

Panel mount 

P41 

• Four pole magnetic 
contactor 

• Control 1 ¢ and 3<,1> 
circuits 

• Switch motor loads 
to 25A 

• Class B coil 
• Universal mounting 

plate 
• Dual quick connects 

for auxiliary wiring 
.%'@ 

2.63 x 3.80 x 2.73h 
(66.8 x 96.5 x 69.3h) 

4 Form X 

Ag Cd a 

25 FLA, 150 LRA 
@ 240VAC 
35A res @ 600 VAC 

5 x 10' 

2 X 105 

12-120 VDC 
24-480 VAC 

1 OVA 

Panel mount 

Call toll-free 800-255-2550 for the name and telephone number of your nearby 
P&B sales representative or authorized stocking distributor. 
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P31 

• Two and three pole 
magnetic contactor 

• Control 1 <,I> and 3<1> 
circuits 

• Switch motor loads 
up to 40A 

• Class B coil 
• Universal mounting 

plate 
• Dual quick connects 

for auxiliary wiring 
.9.l 

2.55 x 3.80 x 2.87h 
(64.8 x 96.5 x 72.9h) 

2 Form X 
3 Form X 

Ag Cd a 

40 FLA, 240 LRA 
@ 240VAC 
50 A res. @ 600 VAC 

5 x 10' 

2 x 10' 

12-120 VDC 
24-240 VAC 

1 OVA 

Panel mount 

4500 

P30-P40 

• Heavy duty magnetic 
contactors 

• P30 switches to 40A 
• P40 switches to 50A 
• Field replaceable 

contacts 
• Universal mounting 

plate 
• Optional auxiliary 

switch 
.%@ 

2.65 x 3.80 x 3.98h 
(67.3 x 96.5 x 101.lh) 

3 Form X 
4 Form X 

Ag Cd 0 

(P30) 
30 FLA, 180 LRA 
@ 240VAC; 
40A res. @ 600 VAC 

(P40) 
40 FLA, 240 LRA 
@ 240VAC; 
50A res. @ 600 VAC 

(DC) 107 

(AC) 2 x 10' 

2 x 10' 

12-120 VDC 
24-240 VAC 

(DC) 7.5W 
(AC) 12VA 

Panel mount 

8·1605 
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Contactors High Reliability Relays 

Series 

Features 

Approx. Inch 
Dimensions (mm) 

Contact 
Arrangement 

Contact 
Material 

Contact 
Rating 

Minimum 
Mechanical Life 
(Operations) 

Minimum 
Electrical Life 
at Rated Load 
(Operations) 

Coil 
Voltage 

Nominal 
Coil Power 

Mounting 

Sockets 

MB 
• Miniature DC contactor 
• 60A, double-make 

switching 
• Heavy duty construction 

1.41 x .88 x 1.53h 
(35.8 x 22.4 x 38.9h) 

1 Form X 

Ag 

60A @ 28 VDC 

106 

5 x 104 

6-110 VDC 

2.7W 

Panel mount 

HC-HL 

• Hall-size crystal case 
• Withstand 150g shocks 

and 20 9 vibrations to 
2,000 Hz 

• Hermetically sealed 
• Meet MIL-R-39016 
• Less than 4 millisecond 

operate time 
• HL is latching version 

.81 x .41 x 41h) 
(20.6 x 10.4 x 10.4h) 

2 Form C 

Au plated Ag Mg Ni 

Dry circuit to 2A @ 28 VDC 
0.3A @ 120 VAC 

3 x 10' 

105 

12-24 VDC 

720mW 

PC board 
Socket 
Panel mount 

Solder terminal 

SC-SL 

• Crystal case 
• Withstand 200g shocks 

and 30g vibrations to 
2,000 Hz 

• Hermetically sealed 
• Meet MIL-R-5757 
• Less than 4 millisecond 

operate time 
• SL is latching version 

.80 x .36 x .90h 
(20.3 x 9.1 x 22.9h) 

2 Form C 

Triclad Au 

2A @ 30VDC 
lA @ 120 VAC 

3 X 10' 

105 

24 VDC 

(SC) 1.0W 
(SL) 019W 

PC board 
Socket 
Panel mount 

Solder terminal 

Call to "-free 800-255-2550 for the name and telephone number of your nearby 
P&B sales representative or authorized stocking distributor. 

8·1606 For manufacturers' sales offices, see yellow pages 

FC-FL 

• Flat crystal case 
• Withstand 150g shocks 

and 30g vibrations to 
2,000 Hz 

• Hermetically sealed 
• Meet MIL-R-5757 and 

MSFC-SPEC-339 
• Less than 4 millisecond 

operate time 
• FL is latching version 

110 x .93 x .49h 
(27.9 x 23.5 x 12.3h) 

2 Form C 

Au plated Ag Mg Ni 

Dry circuit to 3A @ 28 VDC 
Dry circuit to 5A @ 28 VDC 

3 X 106 

105 

12-24 VDC 

650mW 

PC board 

EEM 1989 
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200 S. Richland Creek Dr., Princeton, Indiana 47671-0001 • 812/386-1000 • FAX 812-386-2335 

Time Delay Relays 

"f.., _ " :'''\;'' ,_ :'~ ~ 
Series R52 R12 R16 CR CW CB 

Features • Makes TOR of • Small, R1 0-type • Open board time • Independent ON • Field • Economical for 
most DC coil package delay relay and OFF delays programmable volume 
relays • Choice of • Time as low as • Precision timer applications 

• Immersion mountings 0.1 second • LED "ON" • Various timing 
cleanable • 'iU1@ indicator ranges 

• Cost effective • 'iU@ • 'iU1@ 

Approx. inch 1.29 x .80 x .50h 1.38 x .74 x 1.19h 3.63 x 2.13 x .55h 2.43 x 1.78 x 3.56h 2.41 x 1.78 x 2.94h 2.41 x 1.78 x 2.94h 
Dimensions (mm) (32.6 x 20.2 x 12.7h) (34.9 x 18.7 x 30.2h) (92.2 x 54.1 x 14.0h) (61.7 x 45.2 x 90.4h) (61.1 x 45.2 x 74.6h) (61.1 x 45.2 x 74.6h) 

Contact 1 Form A 2 Form C 2 Form C 2 Form C 2 FormC 2 Form C 
Arrangement 

Contact 0.35A 5A@ 28 VDC or 2A@ 28 VDC 10A@ 240 VAC 10A @ 30 VDC 10A @240VAC 
Rating 115 VAC 1A@ 120 VAC or 240 VAC 

Mode of Delay on operate Delay on operate Delay on operate Recycle timer Switch Delay on operate 
Operation programmable: De I ay on rei ease 

Delay on operate Interval on 
Delay on release 
Interval on 

OelayTime 0.2 sec. to 100 sec. 0.1 sec. to 120 sec. 0.2 sec. to 100 sec. 0.1 sec. to 180 sec. 0.5 sec. to 100 min. 0.1 sec. to 100 min. 

Type of External resistor Potentiometer Potentiometer Potentiometer Four toggle Fixed 
Control adjustable adjustable adjustable adjustable switches and Potentiometer 

adjustable adjustable 
potentiometer External resistor 

adjustable 

Maximum ±3"1o ±3"1o ±3"1o ±2"1o (AC) ±0.5"1o ±2"1o 
Repeatability (DC) ±Oo1"1o 

Maximum ±10"lo ±10"lo ±10"lo ±10"lo ±5"1o· ±10"lo 
Delta Time 

Tolerance ±25"1o plus the Min. specified or Set to any range Min. specified or +0, -20"10 @ ± 10"10 (fixed only) 
tolerance of the less @ min. setting within specified less @ min. setting min. setting 
fixed external +60"10, -O@ range +20"10, '-O@ +10"10, -O@ 
timing resistor max. setting max. setting max. setting 

Temperature -10°C to +55°C -10°C to + 55°C -10°C to +55°C -10°C to +55°C -10°C to +55°C -10°C to +55°C 
Range 

Input 4.5-30 VDC 12-24 VDC 24-12(} VAC 24 VDC 12-110 VDC 12-110 VDC 
Voltage 24-120 VAC 24-240 VAC 24-240 VAC 

Mounting PC board Plug-in Panel mount Plug-in Plug-in Plug-in 
Panel mount Sockets available Sockets available Sockets available 
Sockets available 

Call toll-free 800-255-2550 for the name and telephone number of your nearby 
P&B sales representative or authorized stocking distributor. 
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200 S. Richland Creek Dr., Princeton, Indiana 47671-0001 • 812/386-1000 • FAX 812-386-2335 

Time Delay Relays 

Seriel! CK CH CG CD CL CU 

Features • Broad line • Wide range of • Top of the line • Encapsulated • No timing cycle • Contacts may 
• Wide choice of industrial • Encapsulated electron ics interrupt transfer transfer 

functions applications electronics • Ideal for many • Quick-connect momentarily 
• Extremely • Dependable timing • Extended timing demanding terminals • Quick-connect 

versatile cycles ranges applications • Two case styles terminals 
.%@ .%@ .%@ .%@ o%@ • Two case styles 

o%,@ 

Approx. inch 2.41 x 1.78 x 2.94h 2.41 x 1.78 x 2.94h 2.41 x 1.78 x 2.94h 2.41 x 1.78 x 2.94h 1.53 x 1.41 x 1.91h 1.53x 1.41 x 1.91h 
Dimensions (mm) (61.1 x 45.2 x 74.6h) (61.1 x 45.2 x 74.6h) (61.1 x 45.2 x 74.6h) (61.1 x 45.2 x 74.6h) (38.9 x 35.7 x 48.4h) (38.9 x 35.7 x 48. 

Contact 2 Form C 2 Form C 2 Form C 2 Form C 2 Form C 2 Form C 
Arrangement 

Contact 10A@ 240 VAC lOA @ 240 VAC lOA @ 240 VAC 10A@ 240VAC lOA @ 28 VDC or lOA @ 28 VDC or 
Rating 240VAC 240 VAC 

Mode of Delay on operate Delay on operate Delay on operate Delay on operate Delay on operate Delay on operate 
Operation Delay on release Delay on release Delay on release Delay on release 

Delay on dropout Interval on Interval on 
Interval on 

Delay Time 0.1 sec. to 180 sec. 1 sec. to 180 sec. 0.5 sec. to 100 min. 0.1 sec. to 180 sec. 0.1 sec. to 120 sec. 1 sec. to 120 sec. 

Type of Fixed Fixed Potentiometer Fixed Fixed Fixed 
COlltrol Potentiometer Potentiometer adjustable Potentiometer Potentiometer Potentiometer 

adjustable adjustable adjustable adjustable adjustable 
External resistor External resistor External resistor External resistor 
adjustable adjustable adjustable adjustable 

Maximum ±2% ±2% (AC) ±0.5% ±1% ±3% ±3% 
Repeatability (DC) ±0.1% 

Maximum ±10% ±10% ±5% ±5% 
Delta Time 

Tolerance ±5% (fixed only) ±5% (fixed only) +0, -10% @ ±5% (fixed only) ±5% (fixed only) ±5% (fixed only) 
min. selting 
+10%, -O@ 
max. selting 

Temperature -10°C to +55°C -10°Cto +55°C -10°C to +55°C -40°C to +55°C -10°C to +40°C -lOoC to + 40°C 
Range 

Input 12-24 VDC 24 VDC 24 VDC 24-48 VDC 24 VDC 24 VDC 
Voltage 24-120 VAC 24-240 VAC 120 VAC 24-120 VAC 24-120 VAC 24-120 VAC 

Mounting Plug-in Plug-in Plug-in Plug-in Plug-in Plug-in 
Sockets available Sockets available Sockets available Sockets available Panel mount Panel mount 

Sockets available Sockets available 

Call toll-free 800-255-2550 for the name and telephone number of your nearby 
P&B sales representative or authorized stocking distributor. 

8·1608 For manufacturers' sales offices, see yellow pages EEM1989 



4500 RELAYS 4500 

Potter & Brumfield A Siemens Company 
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Solid State Relays 

.' 
Series OZ16 EOTZ SSR SSRT SSRO SSRQ 

Features ' Relay in 16 pin IC 'Low profile ' "Hockey puck" , "Hockey puck" , Two independent ' Four independent 
package package package package units in one units in one 

, DIP, auto insertable ' Economically , Inverse parallel ' Lost cost, triac package package 
termination priced SCR output output ' Inverse parallel ' Triac outputs 

, High transient noise ' High transient noise ' AC & DC input ' AC & DC input SCR outputs ' Each output rated 
immunity immunity , Ratings from 25 to ' 25 & 50A ratings ' Ratings of 25 and 20 amps 

, Current or voltage ' Logic compatible 110 amps '%@ 40 amps/output '% 
operation ' High inrush current '%@ '%@ 

, Logic compatible capability 
'%@ , Internal dv/dt 

snubber 
, Zero voltage 

turn-on 
'%@ 

Approx. Inch .77 x .30 x .17h 1.81 x 1.50 x .66h (25 & 50A models) 1.75 x 2.25 x .8h 1.75 x 2.25 x .8h 1.75 x 2.25 x .93h 
Dimensions (mm) (19.4 x 7.6 x 4.3h) (46.0 x 38.1 x 16.8h) 1.75 x 2.25 x .8h (44.4 x 57.2 x 21h) (44.4 x 57.2 x 21h) (44.4 x 57.2 x 23.6h) 

(44.4 x 57.2 x 21h) 

Swilch 1 Form A 1 Form A 
Arrangement 

1 Form A 1 Form A (2) x 1 Form A (4) x 1 Form A 

Coupling Optical Optical Optical Optical Optical Optical 

Input 5 VDC 3-32 VDC 3-32 VDC 3-32 VDC 4-15 VDC 4-15 VOC 
5mA DC 3.5-26 VDC 90-280 VAC 
10mA DC 90-280 VAC 

Output Switching Zero Zero Zero & Randorn Zero Zero Zero 

Minimum .005A .020A .050A .050A .050A .050A 
Output Current 

Maximum 1A 15A 110A 25A 40A 20A 
Output Current 

Minimum 12V 24V 24V 24V 24V 24V 
Output Voltage 

Maximum 280V 280V 280V 280V 280V 280V 
Output Voltage 

Type AC AC AC AC AC AC 

Terminals Printed circuit Quick connect Screw Screw Quick connect Quick connect 

Mounting PC board Panel mount Panel mount Panel mount Panel mount Panel mount 
Plug-in 

Call toll-free 800-255-2550 for the name and telephone number of your nearby 
P&B sales representative or authorized stocking distributor. 
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Solid State Input/Output Modules 

Series lAB IA16 OA16 0016 

Features • Mini-DIP, AC/DC • DIP AC/DC input • DIP AC output • DIP DC output 
input module module module module 

• 8 pin IC-type • 16 pin IC package • 16 pin IC package '16 pin IC package 
package • Auto insertable • Auto insertable • Auto insertable 

• Also function as • High transient • Zero voltage • High transient 
DC output noise immunity turn-on noise immunity 
module • TTL compatible • High transient • TTL compatible 

• Auto insertable • Meets VDE noise immunity • Meets VDE 
• High transient spacing and • TTL compatible spacing and 

noise immunity voltage • Meets VDE voltage 
• Exceeds FCC Part requirements spacing and requirements 

68 surge test • MOSFET output voltage • MOSFET output 
• MOSFET output '%'@ requirements '%@ 
'%@ '%@@ 

Approx. Inch .38 x .30 x .18h .77 x .30 x .17h .77 x .30 x .17h .77 x .30 x .17h 
Dimensions (mm) (9.5 x 7.6 x 4.5h) (19A x 7.6 x 4.3h) (19A x 7.6 x 4.3h) (19A x 7.6 x 4.3h) 

Switch 1 Form A 1 Form A 1 Form A 1 Form A 
Arrangement (Sinking) (Sinking) 

Coupling Optical Optical Optical Optical 

Input 2SmA AC/DC 2.SmA AC/DC S VDC S VDC 
SmA ACIDC SmA AC/DC SmA DC SmA DC 

10mA DC 10mA DC 

Output Switching Random Random Zero Random 

Minimum >0 >0 .OOSA >0 
Output Current 

Maximum .200A .200A 1A 1A 
Output Current 

Minimum >0 >0 12V >0 
Output Voltage 

Maximum 60V 30V 280V 60V 
Output Voltage 

Output Type DC DC AC DC 

Terminals Printed circuit Printed circuit Printed circuit Printed circuit 

Mounting PC board PC board PC board PC board 
Plug-in Plug-in Plug-in Plug-in 

Call toll-free 800-255-2550 for the name and telephone number of your nearby 
P&B sales representative or authorized stocking distributor. 
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lAC 

• AC input module 
• High transient 

noise immunity 
• Series operation 

compatible 
'%@@ 

1.70 x .60 x 1.28h 
(432 x 1S.2 x 32.Sh) 

1 Form A 
(Sinking) 

Optical 

10-36 VACIVDC 
90-140 VACIVDC 
180-280 VACIVDC 

Random 

.0001A 

.100A 

AOOV 

30V 

DC 

Printed circuit 

Mounting board 

4500 

OAC 

• AC output 
module 

• High transient 
noise immunity 

• Series operation 
compatible 

• Internal dv/dt 
snubber 

'%'@@ 

1.70 x .60 x 1.28h 
(432 x 1S.2 x 32.Sh) 

1 FormA 
1 Form B 

Optical 

S VDC 
1S VDC 
2S VDC 

Zero 

.020A 

3A 

24V 

280V 

AC 

Printed circuit 

Mounting board 

EEM1989 
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Solid State Input/Output Modules 

! l j 

IDC ODC IACM OACM IDCM ODCM 

, DC input module ' DC output module ' Slim line AC intput ' Slim line AC output ' Slim line DC input ' Slim line DC output 
, High transient noise ' High transient noise module module module module 

immunity immunity , Only A" (10.2mm) , Only A" (10.2mm) , Only A" (10.2mm) , Only A" (10.2mm) 
, Series operation ' Series operation thick package thick package thick package thick package 

compatible compatible ' Series operation ' Zero voltage turn-on ' Series operation ' Series operation 
'%@ '%@ compatible ' Series operation compatible compatible 

, High transient noise compatible ' High transient noise ' High transient noise 
immunity , High transient noise immunity immunity 

'%@ immunity 
'%@ 

'%@ '%@ 

1.70 x .60 x 1.28h 1.70 x .60 x l28h 1.7 x A x lOh 1.7 x A x lOh 1.7 x A x lOh 1.7xAxlOh 
(43.2 x 15.2 x 32.5h) (43.2 x 15.2 x 32.5h) (43.2 x 10.2 x 25Ah) (43.2 x 10.2 x 25Ah) (432 x 10.2 x 25Ah) (43.2 x 10.2 x 25Ah) 

1 Form A 1 Form A 1 Form A 1 Form A 1 Form A 1 Form A 
(Sinking) (Sinking) (Sinking) 

Optical Optical Optical Optical Optical Optical 

3-32 VDC 5 VDC 90-140 VACIVDC 5 VDC ± 10-36 VDC 5 VDC 
4-16 VDC 15 VDC 180-280 VACIVDC 3-15 VDC 
10-36 VDC 24 VDC 

Random Random Random Zero Random Random 

.0001A .020A >0 .020A >0 .020A 

.100A 3A @ 60 VDC .100A 3A .100A 3A 
1A @ 200 VDC 

AOOV 5V; 10V >0 12V >0 5V 

30V 60V; 200V 30V 280V 30V 60V 

DC DC DC AC DC DC 

Printed circuit Printed circuit Printed circuit Printed circuit Printed circuit Printed circuit 

Mounting board Mounting board PC board PC board PC board PC board 
Plug-in Plug-in Plug-in Plug-in 

Ca".to"·free 800·255·2550 for the name and telephone number of your nearby 
P&B sales representative or authorized stocking distributor. 
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Solid State Input/Output Modules 

I 
H 

I 
11 

Series IACP OACP IDCP 

Features • Flat pack AC input module • Flat pack AC output module • Flat pack DC input module 
• Permits .500" (12.70mm) • Permits .500" (12.70mm) • Permits .500" (12.70mm) 

PC board spacing PC board spacing PC board spacing 
• Series operation • Series operation • Series operation 

compatible compatible compatible 
• High transient noise 

immunity 
• Zero voltage turn-on 
• High transient noiSe 

• High transient noise 
immunity 

• Competitive footprint immunity • Competitive footprint 
.<;U~ • Competitive footprint • 'i\l@ 

.%@ 

Approx. Inch 1.41 x 1.51 x .43h 1.41 x 1.51 x .43h 1.41 x 1.51 x .43h 
Dimensions (mm) (35.8 x 38.4 x 10.8h) (35.8 x 38.4 x 10.8h) (35.8 x 38.4 x 10.8h) 

Switch 1 Form A 1 Form A 1 Form A 
Arrangement (Sinking) (Sinking) 

Coupling Optical Optical Optical 

Input 10-36 VACIVDC 5VDC 10-36 VDC 
90-140 VACIVDC 18-60 VDC 
180-280 VACIVDC 

Output Switching Random Zero Random 

Minimum >0 .02oA >0 
Output Current 

Maximum .1ooA 3A .100A 
Output Current 

Minimum >0 12V >0 
Output Voltage 

Maximum 30V 280V 30V 
Output Voltage 

Output Type DC AC DC 

Terminals Printed circuit Printed circuit Printed circuit 

Mounting PC board PC board PC board 
Plug-in Plug-in Plug-in 

Call toll-free 800-255-2550 for the name and telephone number of your nearby 
P&B sales representative or authorized stocking distributor. 
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4500 

ODCP 

• Flat pack DC output module 
• Permits .500" (12.70mm) 

PC board spacing 
• Series operation 

compatible 
• High transient noise 

immunity 
• Competitive footprint 
.'i\l~ 

1.41 x 1.51 x .43h 
(35.8 x 38.4 x 10.8h) 

1 Form A 

Optical 

5 VDC 

Random 

.02oA 

3A @ 60VDC 
1A @ 200 VDC 

5V; 10V 

60V; 200V 

DC 

Printed circuit 

PC board 
Plug-in 

EEM1989 
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Solid State Input/Output Modules 

IACQ OACQ IDCQ ODCQ 

- Quad AC input module 
- Four liD channels in one package 
- Series operation compatible 
- High transient noise immunity 
-'iU@ 

- Quad AC output module 
- Four liD channels in one package 
- Series operation compatible 
- Internal dv/dl snubber 
- High transient noise immunity 
-'iU@ 

- Quad DC input module 
- Four I/O channels in one package 
- Series operation compatible 
- High transient noise immunity 
-'iU@ 

- Quad DC output module 
- Four liD channels in one package 
- Series operation compatible 
- High transient noise immunity 
-'iU@ 

1.87 x 1.06 x 2.88h 1.87 x 1.06 x 2.88h 1.87 x 1.06 x 2.88h 1.87 x 1.06 x 2.88h 
(47.5 x 26.9 x 73.2h) (47.5 x 26.9 x 73.2h) (47.5 x 26.9 x 73.2h) (47.5 x 26.9 x 73.2h) 

(4) x 1 Form A (4) x 1 Form A (4) x 1 Form A (4) x 1 Form A 
(Sinking) (Sinking) 

Optical Optical Optical Optical 

10-36 VACIVDC 5VDC 4-16 VDC 5VDC 
90-140 VACIVDC 10-36 VDC 
180-280 VACIVDC 

Random Zero Random Random 

.0001A .020A . 0001 A .020A 

.100A 3A .100A 3A @ 60 VDC 
1A @ 200 VDC 

.400V 12V .400V 5V; 10V 

30V 280V 30V 60V;200V 

DC AC DC DC 

Printed circuit Printed circuit Printed circuit Printed circuit 

Mounting board Mounting board Mounting board Mounting board 

Call toll-free 800-255-2550 for the name and telephone number of your nearby 
P&B sales representative or authorized stocking distributor. 
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4500 RELAYS 4500 

WHY do 40,000 Buyers and Electronic Engineers KeepCal/ing 

MASTER DISTRIBUTORS 
• BECAUSE of our excellent Value-Added Service • BECAUSE of Our Just-In-Time Program. 

g ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

C1 (213) 452·1229 FtJ fP'p-, .or"· 

RELAYS SWITCHES TIMERS cC~ 
BUD Aleph International Acro ATC 

Allied Controls Alco Agastat CIRCUIT 

~!", American-Zettler American Switch Amperite BREAKERS 

CIRCUIT BREAKERS Aromat AMP Antex FUSES & 

f.!;-<:I i ~ AT&T Aromat Croulel FUSEHOLOERS 
Airpax 

,'. I i .~ Aromat Bosch Arrow Hart Eagle Signal 6 '8 I,J/' Heinemann C.P. Clare Carling switch Guardian 

Potter & Brumfield Coto Cherry Electric Industrial Timer 
Crydom Controls C&K Magnecrafl 

~ EAC EECO Master Electronics 

~ 
CONNECTORS & 

Elec-Trol Electro-Mech Midtex 
Fujitsu Electronic Compo Group National Controls KNOBS 

SOCKETS Gordos Grayhill Omron 
AMP Graytlill Landis & Gyr Potter & Brumfield 

~ 
Amphenol Guardian Linemaster SSAC 

~ Aromat Hi-G Master Specialties Struthers-Dunn RELAYS Curtis Idec McGill Syracuse Electronics 
Custom Connector ITT Microswitch 
Idec Line Electric Omron 
Lumberg Magnecrafl Oslo TERMINAL BLOCKS 

LAMPS & LEOS 

Master Electronics Master Electronics OTTO Beau 

~ Panduit MEC Saia Buchanan 
Potter & Brumfield Midtex Unimax Curtis 
Souriau Omron Electrovert 
Vernitron-Beau Potter & Brumfield Kulka ~ Welcon/Welis RBM INDUCTORS Magnum 'W Schrack Jeffers Marco 

Siemens RDI 
COUNTERS Sigma Underwriters Safety SWITCHES 

Engler Siantel PHOTOELECTRIC Vernitron-Beau 

Heeo" Struthers-Dunn 
Aromat Weidmuller • IVO Telemecanique 
Dolan-Jenner 

Kessler-Ellis Theta-J Omron TRANSFORMERS 
SOLIOSTATE Master Electronics Triridge Photoswitchl AB Dormeyer 

RELAYS Omron Skan-A-Matic Microtran RELAYS 

Redington FUSES Sola 
~ Red Lion Bussmann Stancor ,~. 

Sodeco/Maxmar Litlelfuse Thordarson 
Stemco Underwriters Safety 

PROXIMITY 
Triad ~ Agastat Veeder-Root 

Electro U.T.C. 

KNOBS Omron INDICATOR LIGHTS 

DIODES Cosmo/Kurz-Kasch WIRE, WIRING 
General Instr. 

Raytheon/Panel Products DEVICES & HWR. --POTS & RESISTORS Alpha ~~)~ INDICATORS, Clarostat Belden 

LAMPS & LED Ohmite Buchanan ~,J 
FANS 101 Ejectro.e,t SOLENOIDS Aromat lEE Havey Hubbeil TEMPERATURE U,S. Toyo CONTROLS JKL Iboco 

Leecrafl SOLENOID H.H. Smith 

~~tc Lumex pormeyer Modor ...... ~ -....-, 
FILTERS Stanley t:Guardian Panduit -)~,~~ Curtis Sylvania Line Electric Pomona 
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HIGH VOLTAGE DEVICES 
RELAYS 

SWITCHES 

MEASUREMENT 

CONTROL UNITS 

HV SPHERICAL 
RELAYS 
Extra high voltage low corona, 
Polarity reversing, transfer or 
grounding relays of the air 
insulated type. Ratings 70 to 
600 KV peak at 100 Amps con
tinuous. Solenoid, motor or air 
cylinder operated and spring 
or gravity return. Available in 
SPST, SPOT, 2PDT. 

HV ROTARY 
SWITCHES 
Ratings from 5 to 150KV, 1 to 
200 amps. Either manual or 
electrical operators, depend
ing upon requirements. Posi
tion detents and interlocks to 
prevent opening under load. 

POWER CLASS HV VOLTMETERS 
SAFE POWER LINE USE AC/DC 
FOR UTILITIES, CONTRACTORS 
& EMERGENCY SERVICES 
Fully safe portable, all solid state, 2% to 5% accu
racy. Taut band shielded high voltage measurement 
with minimum circuit loading. 0.0001 V to 50 KV AC 
and DC. Ideal for use with Elbow capacitance tap 
voltage test points. For cable test point or direct line 
voltage and phasing, or differential measurement. 

SINGLE POLE HIGH SPEED 
VACUUM CONTACTORS & 

ENERGY STORAGE DRIVERS 
One 

Millisecond 
Contact 

Opening 

For high speed or loss of 
power automatic circuit 
breaker trip and for high 
speed activation of contac
tor or circuit breaker sole
noids. Energy storage up to 
400 joules or more at 150 
to 700 volts or more, 100 to 
4,000 microfarad or more. 
Instantaneous SCR control 
available. 

QUIET AC PRECISION 
SOLENOIDS 
To 36 Ibs. continuous hold and to 126 Ibs. intermit
tent. Class H coils with 180°C insulation. 1" stroke, 
or, with special stainless steel guides, extendable 
to several inches. Corrosion resistant. Coil voltages 
offered are: 115V, 20811, 240Vand 480V, 60Hz, 50Hz 
optional. Other voltages and frequencies including 
DC are available. 

AC 

DC 

PULSE 

FIBER OPTICS 

HIGH CURRENT 
SWITCHES 
Models are available up to 20,000 
amps continuous, and over 
500,000 amps pluse, with voltage 
ratings of 6 volts to 300 KV peak 
test. Many are air cylinder or motor 
operated for high contact force. 

HV DIGITAL MULTIMETERS 
Easy to read, 4 '12-digit display; 0.05% basic accu
racy. 0.0001 volt to 900 KV. BatterylAC with charger. 
Recorder and scope outputs. DC, AC RMS average, 

RMS true, AC PK ohms, megohms, 
and DC current. 

& 

HV DIGITAL PROBES 
HV DC, AC & Wideband DC-1 MHz Safety Probes for 
any scope or digital display or VTVM. Also available 
complete with large 4 'l2-digit display 0.1 % to 5% 
ACIDC Accuracy, safety handle digital voltmeter. 
BatterylAC with charger. Removable Digital Dis
play or Multimeter. 0.0001 volt to 200 KII, 0.05% 
accuracy basic, with 
DCV, ACV, ohms, 
megohms, AC and 
DC current,· 
PK hold. 

HIGH POWER 
HIGH SPEED 

HIGH VOLTAGE 
CONTROL AND 

STEP-START 
SYSTEMS 

'12 to 1 cycle sensing 
and interrupt vacuum 
circuit breakers. Metal 
enclosed for indoor or 
outdoor applications. 
5KV-38KV. 50-1200 
Amps. 

HV ADJUSTABLE 
SPARK GAPS 

dl\ __ ~ 

.... 
Non-melti ng carbon 
spheres, 1 cm to 10 cm 
and heavy wall aluminum 
spheres, 10 cm and 
above. Dust tight trans
parent covers used 1 KV 
to 88 KV. Open style to 
670 KV. Direct reading 
micrometer type calibrat
ing device. 

208V TO 900 KV 

ENERGY STORAGE 

ELECTRONIC AND POWER 

SAFETY AND ACCESSORIES 

HVRELAYS 
HV relays of the air insulated type 
both for low and high current. This 
series has ratings from 1 to 200 
amps continuous, 100 to 100,000 
amps momentary and capacitor 
discharge. Peak test voltages from 
5 to 300 KV Single or Multipole. 
NO, NC, and DT. Auxiliary contacts 
optional on all types. Extended life 
and tungsten contacts also avail
able for high current closing. Also 
usable in oil or insulating gas. 

H.V. WIDEBAND VOLTAGE 
DIVIDERS FOR POWER AND 

ELECTRONIC USES 
DC-10MHz 1KV-900KV PK to 20 nano
second rise time, for OSCilloscopes, 
digital meters or recorders such as 
Dranetz, BMI, Le Croy, etc. Ratios and 
load matching as required 0.01 % to 
0.3% DC, 0.5% to 3% wide band. 

WIDE BAND FIBER OPTIC 
TRANSMISSION, ANALOG 
DC-10 MHz SYSTEMS 

AC or rechargeable batterylAC operated. DC-
10MHz. System has a maximum output of 10V PK 
(20V PK to PK) and selectable input of 0.1V to 1,000V 
PK direct from signal source. Useful from 0.01V to 
over 900KV when used with Ross HV wideband 
dividers. 

3 PHASE POWER CLASS VACUUM 
CONTACTORS & 1 CYCLE 
CIRCUIT BREAKERS 

Vacuum switches, single 
phase, three phase, upright or 
low profile, for high reliability 
sealed arc interrupting or cro
bar shorting. 208V to 200 KV 
RMS operate. 50 to 4,000 
amps continuous, 2,000 to 
35,000 amps AC, 10 to 20,000 
amps DC interrupt, 5,000 to 
100,000 amps momentary and 
capacitor discharge. 

TOROIDS, SPHERES, 
CORONA SHIELDS, NUTS 

• • • • _.' Geometrically designed 
-,.. to avoid excessive voltage 
~" gradients at connecting 
~ points and other areas 

•
..... ..' .' needing shielding or bal-• . ancing of electrostatic 

fields to increase with
stand voltage and mini
mize corona. Diameters 
are to international stand
ard metric sizes. 

~'1 0 S S 540 WESTCHESTER DRIVE 

ENGINEERING CORPORATION 

WRITE FOR CATALOG 

CAMPBELL, CALIF. 95008 

TEL: (408) 377-4621 • TLX: 85-8840· TWX: 910-590-8033· FAX: (408) 377-5182 
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1995 Pone.! Re.! .• Ronkonkoma, NY 11779 
(516) 737-0099· Telex: 646149· Fax: (516) 737-2550 

(800) 722-0049 (Except N.Y. State) 

TYPE OF RELAY 
CAD 

(SA) 

CONTACTS: 

NUMBER 2 1,2,3 

CONfiGURATION form C (OT) 

VOLTAGE RATING VAC 250 

RATED CURRENT (CONT.) A 5 10 

MAKE CURRENT (MAX) A 10 20 

RATED BREAKING CAPACITY VA 1250 2500 

MATEREIAL AgCu AgCdO~AgCu 

COIL: 

RATED VOLT. (OC RANGE) (VN) VOC 6 . .220 

RATED VOLT. (AC RANGE) (VN) VAC 6 .. 240 

POWER CONS. AT RAT. VOLT. (OC) APPR. W. 1.2 

POWER CONS. AT RAT. VOLT. (AC) APPR. VA 2 

OPERATING RANGE AT25 cC OC0.75 ... 1.1 VN 
ACO.8 ... 1.1 VN 

DROP·OUT VOLTAGE AT25 cC DC: 2': 0.1 VN 
AC: 2': 0.4 VN 

GENERAL DATA: 

MECHANICAL lifE OWcl. 2': 20 X 106 

MAX. OPERATING RATE MECHANICAL OP. CYCUH 6000 
fULL LOAD OP.CYCUH 1000 

OPERATE (PICK·UP) TIME APPR. MS 10 

DROP·OUTTIME APPR. MS 8 

BOUNCETTIME APPR. MS 3 

AMBIENT TEMPERATURE RANGE °C -40 .. +60 I -45 .. +50 

DIELECTR. STRENGTH (TEST V. AT 50 HZ) VEfF 2500 

INSULATION RESISTANCE Mfl 2': 1500 

VDE 0110 VOLT. RATING GROUP C250 

SOLDER BATH TEMPERATURE MAX.oC -

SOLDER DURATION MAX, SEC. 

STANDARD PACKAGE UNIT PIECES 5 

MODlfiCATI9NS AVAILABLE 
OPEN RElAY - CA, TWIN 
CONTI~~h~W~/LED 

RELAYS 

CRD 
(SA) [lOA) 

2,3 

form C (OT) 

250 

5 10 

10 20 

1250 2500 

AgCu AgCdO+AgCu 

12 .. 110 

24 220 

2.6 

5.3 

DC0.75 .. 1.1 VN 
ACO.8 ... 11 VN 

SEE fUlL 
DETAIL CAT. 

2': 20x i06 

6000 
1000 

IMPULS 30 15 

IMPULS 10/6 

4 

-40 AD I -45. .+50 

2500 

2': 1500 

C250 

-
-

5 

-

4500 

SCHRACK 

CMD/CSD RA 1M I, 2, 7, (3) 

1,2,3 2/4 3 1,2,3 

form C (OT) form C (OT) form ClOT) 

250 250 250 380 

2 3 5 16 (10) 

10 6 10 40 

500 350 1250 6000 (3800) 

Ag (gold floshed) Ag (gold 11; AgCdO AgCdO 

5 .. 100 6 . 220 6. .220 

5 .. 200 6 .. 240 6. .380 

0.040.3 0.9 1.2. .1.6 

0.2 1.65 2. .2.8 

SEE FULL DCO.75 .. 1.1 VN DCO,75 .. 1,1 VN 
DETAIL CAT. ACO.8 .. 1.1 VN AC 0.8 . 1.1 VN 

2': 0.1 Vmin DC: 2': 0.05 VN DC: 2': 0.15VN 
AC 2': 0.4 VN AC: 2': 0.4 VN 

2': 20x 106 2':IOOxiO' 2': 20 x 10' 

6000 6000 6000 
1000 1000 1000 

10 .. 30 10 15 

8 .. 25 8 10 

4 2 3 

-45 ... ~60 DC -45 .. -70 -45 .. -55 DC: -45. .-70[-60) 
AC -45.60 -45 .. -45 AC: -45. -55H51 

2500 2500/2000 2500 2500 

2': 1500 2': 1500 w 1500 

C250 BI25/B60 C250 C380 

- - -

- - -

5 5 5 
TWIN CONTACTS, MAGNE· NEON/LED, -
TIC lAT~~~r~T~?N/lED INDICATOR 

8·1618 For manufacturers' sales offices, see yellow pages EEM 1989 
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1995 Pond Rd .• Ronkonkoma, NY 11779 
(516) 737-0099· Telex: 646149· Fax: (516) 737-2550 

(800) 722-0049 (Except N.Y. State) SCHRACK 

1,2,3 2 I I 2 2 I I 

Form A (NO) Form C (OT) Form C (OT). A (NO), B (NC) Form C (OT), A (NO), B (NC) Form C (DT), A (NO), B (NC) Form C (DT) Form C (OT); A (NO) Form C (OT) 

380 380 250 250 250 125 120 250 250 

16 (10) 25 10 16 12 10 10 1.25 15 10 6 

40 60 16 25 20 16 10 20 15 10 

6000 (3800) 6000 2000 4000 3000 2000 2000 60 1800 2200 1320 

AgCdO AgCdO AgCdO, Ag (gold flashed) AgCdO, Ag (gold flashed) AgCdO, Ag (gold flashed) AgPd (Gold pl.) AgNI AgCdO 

6 . 220 6 .. 220 5110 5110 5 ... 110 5 ... 48 3 .. 110 5110 

6 . .380 6 . 380 6 .. 220 

1.6 1.2 0.5 0.5 0.5 0.55 0.5 0.8 

2.8 2.8 1.6 

OC:0.75 ... I.1 VN OC0.75 ... 1.1 VN 0.75 ... I.SVN 0.75 .. 1.85 VN 0.75 ... 1.9VN 0.75 ... 1.55 VN DC 0.75 ... 1.3 VN 0.75 ... 1.2 VN 
AU.S ... 11 VN AC 0.8 ... 1.1 VN ACO.8115VN 

DC 2: 0.15 VN DC 2: 0.15VN d.15VN 2:015VN 2: 0.15 VN 2: 005 VN OCd.IVN 2:015VN 
AC 2:0.4 VN AC 2:0.4 VN AC 2: 0.4 VN 

2:20xI0" 2: IOxl06 2: 20xl06 2:20x106 2: 20 x 1Q6 2: 20xl06 2: lOx 106 2:IOx106 

6000 6000 72000 72000 

1

72000 
72000 72000 144000 36000 

1000 1000 3000 1200 1800 3000 10800 1000 3600 

15 15 7 9 8 6 ::; 15 8 

10 15 3 3 3 3 ::; 10 3 

4 3 2 2 2 I ::;5 I 

DC -45 ... +70 (+60) OC-45 .. +65 -40 ... +70 -40 ... +70 -40 ... +70 -25 ... +75 -45 ... +70 -40 ... +55 
AC -45 ... +55 (+45) AC -45 . -60 

2500 2500 2500 4000 4000 1000 1500 2000 

2: 1500 2: 1500 2: 10000 2: 1000000 2: 1000000 2: 1000000 2: 1500 2: 10000 

C380 C 250 stand. B 250, sealed C 250 C250 C250 Ao 125 B 250 B 250 

260 260 260 250 260 260 

5 5 5 3 5 5 

5 5 25 25 25 25 25 

NEON/LED FORMA CONTACT EALCO RELAY, lWlN CONTACTS'I SEALED RELAY, SEALCORELAY,lWINCONTACTS SENSITIVE RELAY, SENSITIVE RELAY, 
NEON/LED MAGNETIC LATCHING SEALED RELAY 

INDICATOR INDICATOR MAGNETIC LATCHING MAGNETIC LATCHING MAGNETICLATCHING TWIN CONTACTS FORM A CONTACT 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1619 
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(516) 737-0099· Telex: 646149· Fax: (516) 737-2550 

(800) 722-0049 (Except N.Y. State) 

RX2, 3 (0,1) IC ID 

4 (2) 8(4) 1 1 

2A+28(2C) 4A+4B(4C) NO DT NO NO DT NC DT 
(NO/NC) NC 

250 120 250 

16 10 40 20112 12 30/10 20 1515 5 
-

70 50 50 30/15 15 40/45 25 20/10 10 

4000 2500 2400 12001720 720 5001 5000 37501 1250 
2500 12S0 

AgCdO (AgSnO) AgNi AgNi, AgCdO, Ag (gold II) 

3 .. 60 (48) L110 5110 

0.3 1.3 1.1 

0.7 .2.65 VN O.7S ... 1.3VN O.7S .. 1.2SVN 

0.1 VN :::::0.1 VN :::::0.1 VN 

2:: SOx 106 2:: 10 X 106 2:: 10 X 106 

6000 72000 72000 
1000 1000 1200 

20 I 22 :=:10 9 

13 :=:10 7 

1 4 4 

-50 ... +60 -4S ... +60/90 -55 .. +8S/10S 

3000 750 2000 

2:: 1000 2:: 1000 2:: 10000 

C250 (B 125) A 125/B 60 C250 

260 260 260 

5 5 5 

25(100) 25 

BISTABLE RELAY SEALED RELAY 

SEALED RELAY BUZZER RELAY DUST COVER 
SPADE TERMINALS 

RELAYS 4500 

SCHRACK 

IF IKUI1LU TYPE OF RELAY 

CONTACI'S: 

1 2,4,6 NUMBER 

Form C (DT), A (NO), B (NC) Form C (DT) CONFIGURATION 

250 115 220 VAC VOLTAGE RATING 

10 2 5 A RATED CURRENT (CONT) 

15 3 7.5 A MAKE CURRENT (MAX.) 

1200 50 500 VA RATED BREAKING CAPACITY 

AgNi, AgSnO, Ag 
(q"old IIr AoCdO Ag (gold II), AgCdO MATERIAL 

COIL: 

360 6110 VDC RATED VOLT (DC RANGE) (VN) 

VAC RATED VOLT.(AC RANGE) (VN) 

0.5 O.L 1.2 W POWER CONS. AT RAT VOL T(DC) 

VA POWER CONS. AT RA 1 VOL l(AC) 

O.7S ... 1.3 VN 0.7S ... 1.3VN AT 25'C OPERATING RANGE 

2::0.1 VN :::::o.OS AT2S'C DROP· OUT VOLTAGE 

GENERAL DATA: 

2:: 10 x J06 2:: 100 X 106 OWCL. MECHANICAL LIFE 

72000 72000 OP. CYCL.IH MAX. OPERATING RATE MECHANICAL 
1000 3600 OP.CYCUH FUll LOAD 

:=:15 :=:15 APPR. MS OPERATE (PICK·UP) TIME 

:=:10 :=:10 APPR.MS DROP·OUTTIME 

:=:4 :=:6 APPR. MS BOUNCETIME 

-40 . .+80 -40 ... +75 'C AMBIENTTEMPERATURE RANGE 

2000 SOO I 1000 VEFF DIELECTR. STRENGTH (TEST V. AT 50 HZ) 

2:: 100 2:: 1000 Mll INSULATION RESISTANCE 

C250 B 125 I B250 VDE0110VOLT. RATING GROUP 

260 260 MAX.'C SOLDER BATH TEMPERATURE 

5 5 MAX. SEC SOLDER DURATION 

25 (100) 100 PIECES STANDARD PACKAGE UNIT 

SENSITIVE RELAY SENSITIVE RELAY, MODIFICATIONS AVAILABLE 
SEALED RELAY AC RELAY (DIODE RECTIFIED) 
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SCHRACK RElAYS 

AA AAEA/D AAEKUP 
1·2·300 11/14 

AIRPAX 

ALLIED TMDO GY·400 

AMER. ZETTLER AZ482 AZ 480, 481 AZI309 
AZ483 TECI210 TECI300 

1400 

AROMAT HC HP 

BOSCH 

CLARE GP3R2 GPIR-II,12 GP3R2 

C-D 301,2,3, AI041 200 
11,12,23 AII4 

DELTROL 203 20,000 201 2801290 206 

EAGLE/BLISS 22/25 

ESSEX/RBM 93 P 93Q 

fUJITSU fRL 256 fRL 2631 FRL 250 
264 

GLOBE 2WC 

GRANGER 5X814- 3X7-5X7 5X834-
821 5X842 

GUARDIAN 1200/1410 1215 1300 1510/1515 

HART GHP 

IDEC RR2P/ RY4 RRIB-
RR3P 2B-3B 

In (Takamisawal RMBO 2Z/4ZS ITT-2,4 

KURMAN PAP 

LINE HP-31 MK/MD MKF/MKC SRJ/SRE CRH 

MAGNECRAFT WX88 WX88 W88CPX W78 W388 389 

MIDTEX 155 155 156/158 157 187 

NEC 

OHMITE GPRTPX 

OMRON MK MK MY4 MJ 

PHILIPSI ADVANCE GHB/GHP 39 12 

PHILIPS NA 13 12 

P& B KA KAP/KRPI KC/KCP KHP/KHU KUPI KUHP 
KRPA KHClKHX KUMP 

SIEMENS V23100-V9 V23100-V7 

SIGMA 50f 50RO 50RO 67R 68R 45 
SENS. 

S-D A283 4214/314 B/C281 A283 

RELAYS 4500 

seRRAC. 

CROSS REFERENCE CHART 

281·313AE 

TI541 
Tl63 

AZ693 AZ735 AZ735L AZ731 AZ802 AZ3 AZ4 AZ420 
AZ694 AZ 732 AZ820 

AZ830 

JR2 OS SP K 

0332 

VP 

603 
623/662 

250 

MS64 

FBR 621 FBR244 FBR III 

1495 1345 1575 1555 

67DP 

RG RD RE RCN 

VB RA, RY, RZ 24,25,26 

OMI OMf SR 

65 76 W67 

190 

MR62 MR31 

G21113P G2R-212 PV G2V G8P LCI MHS 

GP 

28 27 

RK5W RK5X RKII-Z T82 T90 T71 RIO 

V23027 V23056 V23056 V23037 02 V23033 V23154 

49 RE 62R/70R 

277 
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SCHRACK 

SCHRACK RELAYS ARE READILY AVAILABLE 
FROM STOCK THROUGHOUT THE U.S. 
AND OFFER MANY UNIQUE ADVANTAGES! 

Schrack Relays are available off-the-shelf from our U.S. 
headquarters in New York, as well as through stocking distributors 
nationwide. Engineering and application assistance is also 
available locally if needed. 

But equally important, when you select a Schrack Relay, 
you get advantages not found in conventional models. 
For example, the visual indicator is purely mechanical and does 
not incorporate any live components that can burn out orfail. 
It always shows the "real" state {open or closed 1 of the relay, 
which may not be the case with a lamp or LED. A lamp or LED 
only indicates that there is potential at the coil; in fact, the coil may 
be open or the contacts welded, and a lamp or LED may still light, 
causing erroneous indication. The visual on!off indicator locates 
such faults immediately without having to check individual relays 
and without having to apply an external voltage to the relay coils. 
A built-in orange flag moves with the relay armature and is seen 
through a window in the frosted top face of the dust cover. 
One glance is sufficient to tell you if the relay is working as well as 
the position of the contacts. 

For more information, call or write us: 
We'll try to help, and also give you the name of your nearest 
Schrack distributor. 

Schrack Relays are recognized and! or certified by testing laboratories around the world. 

B' Underwriters 
~ Laboratories ~ Canadian Standards Association 

~RELAYS~~ 
SCHRACK NORTH AMERICA, INC. 
1995 Pond Rd .• Ronkonkoma, NY 11779·7209 
(5161737·0099. Telex: 646149 
Fax: (5161 737-2550 
(8001722-0049 (Except N.Y. Statel 

/} VDE 
~ Production monitoring 
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SHARP. Solid State Relays 
Ortoelectronics 

Sharp has a wide product line-up, such as multi-channel types suited for high density mounting, DIP type, SIP type, and TO-220 package type as 
solid slate relays for medium power control of on-state current ranging from 0.6 to 16A. 

Approved Absolute maximum ratings Electrical characteristics 

Internal Zero by Repetitive Isolation Minimum trigger current 
Model 

connection Features cross Package overseas On-state peako!f· voltage 
No. diagram circuit safety current state voltage (AC) 1FT Vo RL 

standard IT VDRM Vlso (mA) 
ULrcsA (Ams) (V) (Vrms) MAX. (V) (0) 

S16MDOI 
@ ® OJ (j) compact, high 

~ 
current oulput DIP a-pin .6 400 5,000 10 6 100 
type 
compact, high 

S26MDOl current output DIP a-pin .6 600 5,000 10 6 100 
@ ® m @ type 
@ @ OJ (j) compact, high 

S16MD02 

i,ati i 
current output X DIP a·pin .6 400 5,000 10 6 100 
type 
compact, high 

S26MD02 current output X DIP a·pin .6 600 5,000 10 6 100 
type 

S101001 

I~I 
low-priced 0.6 400 2,500 10 6 

S201001 low-priced 0.6 400 2,500 10 6 
S101002 low-priced DIP 16-pin 0.6 600 4,000 10 6 
S201002 low-priced DIP 16-pin 0.6 600 4,000 10 6 

[[ill 
compact low-priced, 

0 0 S101S01 high rush current 1,5 400 4,000 15 6 30 
resistant type 
compact low-priced, 

S201S01 high rush current 1,5 600 4,000 15 6 30 
1 2 3 4 resistant type 

U 
compact low-priced, 

S101S02 high rush current SIP 4-pin 0 0 1,5 400 4,000 15 6 30 resistant type (built-
in zero-cross ci-rcuit) 
compact low-priced, 

S201S02 1 2 .L:J high rush current SIP 4-pin 1,5 600 4,000 15 6 30 resistant type (built-
in zero-cross circuit) 

S102S01 mJ 
compact low SIP4-pin 0 0 a 400 4000 a 12 30 cost type 

f--
compact low S202S01 
cost type SIP4-pin 0 0 a 600 4000 a 12 30 

S102S02 q compact, low 
X SIP4-pin 0 0 a 400 4,000 a 6 30 cost type 

f--
compact, low S202S02 
cost type X SIP4-pin 0 0 8 600 4,000 a 6 30 

mill 
compact low cost 

S102S11 type with shubber SIP 4-pin a 400 4,000 a 12 30 

I---
cirCUit 
compact low cost 

S202S11 type with snubber SIP 4-pin a 600 4,000 a 12 30 
(j) OJ OJ'" circuit 

cOfilpact low cost 
S102S12 '~omrn type with snubber X SIP4-pin a 400 4,000 a 6 30 

c~ circuit 
eire",rt 

compact low cost 
S202S12 type with snubber X SIP4-pin a 600 4,000 a 6 30 

GO OJ ®'" circuit 

S112S01 mJ 
compact, low~ SIP 4-pin 12 400 4,000 a 12 30 cost 

S212S01 compact, low~ SIP 4-pin 12 600 4,000 a 12 30 cost 

S112S02 lID 
compact, low~ X SIP 4-pin 12 400 4,000 a 6 30 cost 

S212S02 compact, low~ 
X SIP 4-pin 12 600 4,000 a 6 30 cost 

OJ (j) Resin mold 
S112Pli 

m""'c~c""" 
Compact X type with 12 400 2.000 - - -.,*~ 

E radiation fin (Ioh) 
Resin mold 

S212Pli Compact X type with 12 600 4,000 - - -
@ @ radiation fin (Ich) 

S116S01 mJ 
compact, low SIP4-pin 16 400 4,000 a 12 30 cost 

S216S01 compact, low SIP4-pin 16 600 4,000 a 12 30 cost 

S116S02 lID 
compact, low X DIP 4-pin 16 400 4,000 a 6 30 cost 

S216S02 compact, low 
X DIP 4-pin 16 600 4,000 a 6 30 cost 

OJ (j) Resin mold 
S116Pll 

~'''o.C''~C'''"'' 
compact X type with 16 400 2,000 - - -,ell 

radiation fin (Ieh) 
Resin mold 

S216Pll compact X type with 16 400 4.000 - - -
@ '" radialion fin (Ieh) 

S116P41 

1~~g~U 
4-output (built-in Resin mold type 16,5 400 1,500 10 6 30 

f--
snubber circuit) with radiation 3,3 

S216P41 4-output (built-in fin (4-ch) 16,3 600 4,000 15 6 30 snubber circuit) 3,3 

S202Dai 
\JDUU'UtUU 2Acontrol Resin mold type 

.. U8tRRR~ (a channels) with radiation 2 600 2,500 - - -
fin (a-ch) 

S201DXl ~:ll}'1 1Acontrol Resin mold type 

(16 channels) with radiation 1 600 2,500 - - -
fin (16-ch) 

1 Tc~95°C *2 Lead forming type IS also available. 

~"\. 

~ 
S1020S2 
(S202PS2, S2020S4) 

S101S01 

(Sl 01 S02 - 4) 
S201S01-4 

S16M001 
( Sl6'M002 ) 
,S26MOOl-2 

Sl12P11 IS116P11) 
S212P11 
S216P11 

SHARP ELECTRONICS CORP., Micro Electronics Div., Sharp Plaza, Mahwah, NJ 07430-2135 0 201/529-8757 • Telex: 426903 (SHARPAM MAWA) 0 Fax: 201/529-8759 
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4500 RELAYS 4500 

~~SILICON POWER CUBE 

SOLID STATE AC POWER RELAYS 
UL Recognized/CSA Certified 

FEATURES: 

• SPC's Inverse-Parallel SCR 
Power Hybrid Technology pro
vides highly efficient thermal 
management for greatly 
increased cyclic life. 

• High performance/low cost cir
cuit design. 

• Logic compatible inputs. 

• "Zero voltage", phase control
lable "random switching", and 
peak switching versions. . 

• High voltage (1200 Vpk) ver
sions for 480 VRMS service. 

• I ndustry standard "hockey 
puck" package. 

• 4000 VRMS optical isolation. 

Model Number Output Current Rating Ou~ut Voltage Ratin2 AC Switching Mode 
Amps (RMS) VRM P V (Input) 

480D10SP 10 
480D25SP 25 

Zero Voltage 480D45SP 50 180-530 1200 
480D80SP 80 

(4-32 VDC Input) 

480D110SP 110 
480A10SP 10 
4BOA25SP 25 

Zero Voltage 480A45SP 50 180-530 1200 
480A80SP 80 

(90-140 VAC Input) 

480A110SP 110 
240D10SP 10 
240D25SP 25 

Zero Voltage 240D45SP 50 24-280 600 
240D80SP 80 

(3-32 VDC Input) 

240D110SP 110 
240D10-10SP 10 
240D25-10SP 25 Random 

I- 240D45-10SP 50 24-280 600 (Phase Controllable) ::;) 
240D80-10SP 80 (3.5-26 VDC Input) 11. 

I- 240D110-10SP 110 ::;) 
0 240A10SP 10 
II: 240A25SP 25 (J 

240A45SP 50 24-280 600 Zero Voltage tf) 
(90-280 VAC Input) 

240A80SP 80 
240A110SP 110 
120D10SP 10 
120D25SP 25 

Zero Voltage 120D45SP 50 24-140 400 
120D80SP 80 

(3-32 VDC Input) 

120D110SP 110 
120A10SP 10 
120A25SP 25 

Zero Voltage 120A45SP 50 24-140 400 
120A80SP 80 

(90-280 VAC Input) 

120A110SP 110 
120D10-10SP 10 
120D25-10SP 25 Random 
120D45-10SP 50 24-140 400 (Phase Controllable) 
120D80-10SP 80 (3.5-26 VDC Input) 
120D110-10SP 110 
MR240D10 10 Zero Voltage 

I- MR240D25 25 24-280 600 (3-32 VDC Input) ::;) 
11. MR240A10 10 Zero Voltage I-
::;) MR240A25 25 (90-280 VAC Input) 
0 

MR120D10 10 Zero Voltage (J 
<C MR120D25 25 24-140 400 (3-32 VDC Input) 
a: 
I- MR120A10 10 Zero Voltage 

MR120A25 25 (90-280 VAC Inpu.!L 

SILICON POWER CUBE CORP. 
6015 OBISPO AVE. / LONG BEACH, CA 90805 / TEL: 213-634-9390 / FAX: 213-630-5338 
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4500 RELAYS 4500 

~~SILICON POWER CUBE 

SPECIAL PURPOSE SOLID STATE AC POWER RELAYS 
Output Current Output Voltage 

Model Number Rating Rating 
Amps (RMS) VRMS 

25DR1D 25 
...Iwen 40DR1D 40 24-280 ~~~ 
00....1 25DR2D 25 
Wa::o. 40DR2D 40 o.::)w 

20QR1D en a. a:: 20 24-280 
20QR2D 

BOARD LEVEL SOLID STATE RELAYS 
TO-116 DIP and 4-pin SIP pack
ages employing thick film hybrid 

PRV 

600 

600 

Type AC Switching Mode 

Zero Voltage 
Dual 
SSR Random 

Quad Zero Voltage 
SSR Random 

circuitry. Includes AC and DC 
switching versions from signal 
level to 1 amp output, with switch
ing speeds as low as 1 ",sec. 
Three industry standard encap
sulated PCB mount packages with 
AC output current ratings of 2.5 to 
4 amps. Featuring 4000 Vrms op
tical isolation, logic compatible 3-
32 Vdc input range, and either 
zero crossing or random phase 
controllable turn-on. BOARD LEVEL RELAYS SPECIAL PURPOSE RELAYS 

Input Sj!ecifications Output/Load Ratings (max.) 

Current 
Part Number Voltage (VDC) (mA at 5V) Current Voltage AC/DC 

D42E-2* 3.5-15 8 1A 280VRMS AC 

D42E-1l * N/A 5** lA 280VRMS AC 

S42V-2* 3.5-15 8 1A 280VRMS AC 

S42V-1l * N/A 5** lA 280VRMS AC 

S322 SP 3.5-8.0 22 2.5A 280VRMS AC 

MP240D3SP 3-32 1 3A 280VRMS AC 

MP240D4SP 3-32 1 4A 280VRMS AC 

• Add "H" suffix to PIN for 6DDV pk output voltage rating 
** Guaranteed turn-on at SmA dc. No internal current limiting or regulation. 

100-250 AMP POWER SCR/DIODE MODULES-M80 SERIES 
FEATURES: 
• Seven Standard Circuit Config,urations Available. 

• High Terminal to Base Isolation of 2500V RMS. 

• SCR Output Ratings of up to 180 Amps. 

• Rectifier Output Ratings of up to 250 Amps. 

• UL Recognized (File No. E 72446) 

SILICON POWER CUBE CORP. 
6015 OBISPO AVE. / LONG BEACH, CA 90805 / TEL: 213-634-9390 / FAX: 213-630-5338 
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4500 RELAYS 4500 

[{t.~SILICON POWER CUBE 

25-100 AMP POWER 
SCR/DIODE MODULES 
M25/M50 SERIES 
FEATURES 

• Eight Standard Circuit Configurations Available. 
• Ultra-High Surge Current Capabilities Assures 

Long Lifetime and Reliable Performance. 
• 2500VAC RMS Terminal-to-Base lisolation. 
• Proprietary SPC Unitized Power Circuit Struc

tures Result in Very Efficient Thermal Manage
ment for Greatly Extended Cyclic Life. 

• UL Component Recognition (File No. E72445). 
• Available in standard 120VAC, 240VAC, 320VAC, 

440VAC, and 480VAC Ratings (Higher voltages 
are available. Consult Factory.) 

35-100 AMP POWER 
DIODE MODULES 
M25/M50 SERIES 
FEATURES 

• Seven Standard Diode Circuits are Available
Single-Phase Bridge; 3-Phase Bridge; Diode 
Doubler; Center Tap Common Cathode; Center 
Tap Common Anode; 3-Phase Common Cathode 
Half Wave Bridge and 3-Phase Common Anode 
Half Wave Bridge. 

• SPC's Unique Unitized Power Rectifier Struc
tures Provide Highly Efficient Thermal Manage
ment for Vastly Expanded Cyclic Lifetime. 

• High Terminal-to-Base Isolation of 2500VAC 
RMS 

• UL Component Recognition (File No. E72445). 

25-90 AMP POWER 
SCR/DIODE MODULES 
F18 SERIES 
FEATURES 

• Thirteen Standard Module Configurations Avail
able. 

• Standard Voltages of 200 Volts to 1400 Volts. 
Average Device Current Output Ratings of 25 
Amps to 90 Amps. 

• Ultra-High Surge Current Capabilities. 
• SPC's Rugged Unitized Power Circuit Structures 

Afford Optimally Efficient Thermal Management 
to Assure Extended Cyclic Life and Reliability. 

• UL Component Recognition (File No. E72445). 
• 2500VAC RMS Terminal-to-Base Isolation. 
• All Units Are 100% Tested at Both 25°C and 

125°C Temperature Levels-for Assured Quality. 
• Available with Isolation Barriers 

SILICON POWER CUBE CORP. 
6015 OBISPO AVE. / LONG BEACH. CA 90805 / TEL: 213-634-9390 / FAX: 213-630-5338 
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~~SILICON POWER CUBE 

IAC/IDC/OAC/ODC SERIES 
Industrial environments can subject sensitive microelectronic cir
cuits to undesirable stresses in the form of voltage transients, electri
cal noise, shock, vibration, etc. These can result in permanent 
damage, spurious operations or false indications. SPC'S 110 mod
ules are designed to provide an electrically clean, photo-isolated, 
noise-free "output" interface from logic level control systems to 
external loads such as motors, valves, solenoids, etc., or, an "input" 
interface from the load or sensors to microprocessor or computer
based logic level systems. Used with SPC'S 110 mounting boards, 
these solid-state modules exhibit long, reliable life in industrial envi
ronments. 

FEATURES 
• Color-coded by Function 
• 4000 Vrms Optical Isolation 
• Industry Standard Package and Pin-out 
• High Transient Noise Immunity 
• Series Operation Compatibility 
• UL Recognized, CSA Certified, SEV Approved Types Available 

IACP/IDCP/OACP/ODCP SERIES 
These flat pack modules offer reliable input-output interfacing in a low 
profile package outline that permits PC board spacing on half-inch 
centers. 

FEATURES 
• Low Profile Permits 0.50 inch (12.70mm) PC Board Spacing 
• Industry Standard Footprint 
• Color-Coded by Function 
• 4,000 Vrms Optical Isolation 
• High Transient Noise Immunity 
• Series Operation Compatibility 
• UL Recognized, CSA Certified 

IACQ/lDCQ/OACQ/ODCQ SERIES 
Each quad module has four 110 channels of the same type. They pro
vide a high packaging density means of reliably interfacing logic level 
control systems with external loads such as motors, valves, sole
noids, etc., or as an interface from the load or sensors to microproces
sor or computer-based logic level control systems. 

FEATURES 
• Industry Standard Plug-in Package 
• Input Modules Have Reverse Voltage Feedback Protection 
• Output Modules Can Be Controlled By Sinking Logic 
• Color-Coded by Function 
• 4,000 Vrms Optical Isolation 
• High Transient Noise Immunity 
• Series Operation Compatibility 
• UL Recognized, CSA Certified Types Available 

PB SERIES 
These mounting boards will accept input/output modules in any com
bination of input or output types of the same style (single or quad 
channel). Modules can be easily and quickly inserted, without dis
turbing field wiring. The single channel models provide an LED status 
indicator, plug-in 5 amp fuse and 3.3 Kohm pull-up resistor for each 
module. 

FEATURES 
• LED Status Indicators 
• Plug-in Fuses 
• Pull-up Resistors 
• Barrier Strip Screw Terminals for Field Wiring 
• Card Edge Logic Connections Available 
• Screw Terminal Logic Connections Available 
• UL Recognized Types 
• CSA Certified Types 

SILICON POWER CUBE CORP. 
6015 OBISPO AVE. / LONG BEACH, CA 90805 I TEL: 213-634-9390 I FAX: 213-630-5338 
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WHY do 40, 000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 

TEMPERATURE 
CONTROLS 

8·1628 

• BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-In-Time Program . 

ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

(213) 452·1229 
RELAYS 

Aleph International 
Allied Controls 
American-Zettler 

SWITCHES 
Acro 
Alco 

TIMERS 
ATC 
Agastat 
Amperite 

CIRCUIT BREAKERS Aromat 

American Switch 
AMP Antex 

Croulet Airpax 
Aromal 
Heinemann 
Potter & Brumfield 

CONNECTORS & 
SOCKETS 

AMP 
Amphenol 
Aromat 
Curtis 
Custom Connector 
Idec 
Lumberg 
Master Electronics 
Panduit 
Potter & Brumlield 
Souriau 
Vernitron-Beau 
Welcon/Welis 

COUNTERS 
Engler 
Heeon 
IVa 
Kessler-Ellis 
Master Electronics 
Omron 
Redington 
Red Lion 
Sodeco/Maxmar 
Stemco 
Veeder-Root 

DIODES 
General Instr. 

FANS 
Aromat 
U.S. Toyo 

FILTERS 
Curtis 

AT&T 
Bosch 
C.P. Clare 
Coto 
Crydom Controls 
EAC 
Elec-Trol 
Fujitsu 
Gordos 
Grayilill 
Guardian 
Hi-G 
Idec 
ITT 
Line Electric 
Magnecraft 
Master Electronics 
MEC 
Midtex 
Omron 
Poller & Brumfield 
RBM 
Schrack 
Siemens 
Sigma 
Stantel 
Struthers-Dunn 
T elemeca nique 
Thela-J 
Triridge 

FUSES 
Bussmann 
Litlelluse 
Underwriters Safety 

KNOBS 

Aromat 
Arrow Hart 
Carling switch 
Cherry Electric 
C&K 
EECO 
Electro-Mech 
Electronic Compo Group 
Grayhill 
Landis & Gyr 
Linemaster 
Masler Specialties 
McGill 
Microswitch 
Omron 
Oslo 
OTTO 
Saia 
Unimax 

INDUCTORS 
Jeffers 

PHOTOELECTRIC 
Aromat 
Dolan-Jenner 
Omron 
Photoswitchl AB 
Skan-A-Matic 

PROXIMITY 
Agastat 
Electro 
Omron 

Eagle Signal 
Guardian 
Industrial Timer 
Magnecraft 
Master Electronics 
Midtex 
Nalional Controls 
Omron 
Potter & Brumfield 
SSAC 
Struthers-Dunn 
Syracuse Electronics 

TERMINAL BLOCKS 
Beau 
Buchanan 
Curtis 
Electrovert 
Kulka 
Magnum 
Marco 
RDI 
Underwrilers Safety 
Vernitron-Beau 
Weidmuller 

TRANSFORMERS 
Dormeyer 
Microtran 
Sola 
Stancor 
Thordarson 
Triad 
U.T.C. 

Cosmo/Kurz-Kasch WIRE, WIRING 
Raytheon/Panel Products DEVICES & HWR. 

POTS & RESISTORS Alpha 
INDICATORS, Clarostat Belden 
LAMPS & LED Ohmite Buchanan 

IDI Electrovert 
lEE Havey Hubbell 
JKL Iboco 
Leecraft SOLENOID H.H. Smith 
Lumex Dormeyer Modor 
Stanley Guardi Panduit 
Sylvania Line Electric Pomona 

(415) 835-1500 (213) 452-1229 
1026 6th Avenue, Oakland, CA 94606 1301 Olympic Blvd., Santa Monica, CA 90404 

For manufacturers' sales offices, see yellow pages 

CIRCUIT 
BREAKERS 

FUSES & 
FUSEHOLDERS 

LAMPS & LEOS 

SWITCHES 

RELAYS 

INDICATOR LIGHTS 

SOLENOIDS 

EEM1989 



4500 RELAYS 

STANDEX REED RELAYS 
o Widest range of pin-outs, contact configurations and contact ratings 
o Versions to meet UL. CSA, FCC and European Standards - up to 

5000 VOC contact to coil breakdown IAJIt.ages 
o Stanclex relays use our own reed svvitches with contact ratings for dry ,~ .•.•.•... 

drcuit and poINer switching applications 
o Competitive pridng & delivery from stock 

Series LG FormA , 
Max Min. 

L: .. 
PIN 

Coil Coil Res Pick-up Drop Out 
VDC lohmsl VDC VDC 

@20·C @20"C @20·C 

LG100-l-S S SOO 3.S .S 1A 
LGloo-I-6 6 12S 4.0 .S 11---- 1.0 ----I 
LGloo-I-12 12 SOO 8.0 1.0 o.lT~--
LGloo-I-24 24 2000 16.0 2.0 
LG100-2-S S SOO 3.S .S 2A 
LG100-2-6 6 12S 4.0 .5 

~-LGloo-2-12 12 SOO 8.0 1.0 
LGloo-2-24 24 2000 16.0 2.0 

Series LC FormC ... .-
PIN 

Coil Coil Res Max Min. Contact 

VDC lohmsl Pull-up DropOut Form 

LCloo-l-S S SOO 3.S 0.5 
LCloo-1-6 6 12S 4.0 O.S 1e 

11---1.0-

LCloo-I-12 12 SOO 9.0 1.0 .1T~ 
LCloo-I-24 24 2000 18.0 2.0 

SeriesJG FormA ". 
PIN 

Coil Coil Res PUll-in DropOut Contact 

VDC lohmsl Max. Min. Form 

JGloo-l-S S SOO 3.S O.S 
JG100-1-6 6 12S 4.0 O.S 1A 11---1.0-
JG100-1-12 12 500 9.0 1.0 .1T~-
JGloo-1-24 24 2000 18.0 2.0 
JGloo-2-S S 2S0 3.S O.S 
JG100-2-6 6 110 4.0 O.S 2A ~= JG100-2-12 12 440 9.0 1.0 
JG100-2-24 24 1760 18.0 2.0 
JGlOO-3-6 6 8S 4.0 O.S 3A ~= JG100-3-12 12 340 9.0 1.0 
JG100-3-24 24 1360 18.0 2.0 
JG100-4-6 6 62 4.0 O.S 4A ~. JGloo-4-12 12 2S0 9.0 1.0 
JGloo-4-24 24 1000 18.0 2.0 

Standex Electronics 
4538 Camberwell Road 
Cincinnati, OH 45209 
Phone (513)871-3777 
Fax (513) 871-3779 
Telex 212066 UR 

III1 a Standex company 

EEM 1989 

Series EG FormA -PIN 
Coil Coil Res Pull-in DropOut Contact 

VDC lohmsl Max. Min. Form 

EG2oo-1-S S SOO 3.S O.S 

~I EG2oo-1-6 6 12S 4.0 O.S 1A 
EG2oo-1-12 12 SOO 9.0 1.0 

1*.4.., 
1--8 --i 

EG2OO-1-24 24 2000 18.0 2.0 
EG300-1-S S SOO 3.S O.S 

~I EG300-1-6 6 12S 4.0 O.S lA 
EG300-1-12 9.0 

1-.4",," 
12 500 1.0 1- 1.0 --I 

EG300-1-24 24 2000 18.0 2.0 
EG400-1-S S SOO 3.5 0.5 

r~1 EG400-1-6 6 12S 4.0 O.S 1A 
EG4oo-1-12 12 SOO 9.0 1.0 1--'1.2 -I 
EG400-1-24 24 2000 18.0 2.0 

Series EB FormB ~ 
PIN 

Coil Coil Res Pull-in Drop Out Contact / 

VDC lohmsl Max. Min. Form 

EB2oo-1-S S 500 3.S O.S 

~ EB2OO-1-6 6 12S 4.0 0.5 16 
EB2OO-1-12 12 500 9.0 1.0 1-"':-'-1 
EB2OO-1-24 24 2000 18.0 2.0 
EB300-1-S S SOO 3.S O.S ~I EB300-1-6 6 12S 4.0 O.S 16 
EB300-1-12 12 500 9.0 1.0 1-~1~'"-1 
EB3oo-1-24 24 2000 18.0 2.0 
EB4oo-1-S S SOO 3.S O.S ~ EB400-1-6 6 12S 4.0 O.S 16 
EB400-1-12 12 500 9.0 1.0 1--";42-'_1 
EB400-1-24 24 2000 18.0 2.0 

Series JB Form B 

PIN 

J_'r-------1.0-------I 

lB .1T~ 

2B 

Stanclex manufactures over 500 standard reed relays for a 
broad range of applications including security, instrumen
tation, ATE, appliance, automotive and telecommunications. 
Standex reed relays use Stanclex reed switches /see our ad in 
the switch section). - A broad range of reed switches for 
demanding applications. 

Call or write for complete Information and application 
assistance. 

4500 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1629 
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SCIENTIFIC TECHNOLOGIES INCORPORATED 
® 

ELECTRIC 
POWER MONITOR 

FLASHERS 

PHASE SEQUENCE 
INDICATORS 

SPECIFICATIONS 
INPUT VOLTAGE: 115 VRMS line to neu
tral ± 5.8 VRMS, 400 Hz ± 20 Hz, 3 
phases plus neutral, phase sequence 
A-B-C (pins 1, 2, 3 & 8) 
NORMAL OUTPUT: 28 VDC ± 2.8V, 4.5 to 
5.0 AMP max. (pin 5), voltage regulation 
and ripple: 10% and 1V peak-to-peak max. 
ALARM OUTPUT: 28 VDC nominal, 1.8 to 
2.0 AMP max. (pin 7) 
RESET SWITCH: Customer will supply a 
momentary normally open switch to permit 
normal operation when the switch is acti
vated providing none of the fault conditions 
exist and the input voltage is applied 
(switch across pins 6 & 4) 
MATERIAL AND FINISH: Housing is alumi
num with black anodized finish. 
OPERATING TEMP. RANGE: O°C to + 85°C 
DIELECTRIC STRENGTH: 1250V, 60 Hz 
between contacts and case and between 
isolated circuits 
VIBRATION: 5 to 55 CPS with DA of .06 in 
along any axis. 

FEATURES: 
• High reliability 
• Rugged 
• Hermetically sealed 
• Compact and lightweight 
• Solid state and relay outputs 
• Long life 

SPECIFICATIONS 
SOLID STATE FLASHER 
INPUT VOLTAGE: 18 to 32 VDC 
POWER CONSUMPTION: 3 Watts (Not 
Including Lamp Power). 
FLASHER OUTPUT: 200 ma, 500 ma, 
2 AMp, or 5 AMP Lamp or Relay Load. 
OUTPUT POLARITY: Positive or Negative 
Types. 
NOT DAMAGED BY REVERSE POLARITY. 
FLASHING RATES: AS SPECIFIED. 
ON:OFF RATIOS ARE: AS SPECIFIED 
OPERATING TEMPERATURE RANGE: 
-55Cto+71C. 
OPERATING LIFE EXPECTANCY: 10,000 
Hours Min. 
SHOCK: 100 G's for 11 Milliseconds 
VIBRATION: 10 G's at 10 to 500 CPS. 
HERMETICALLY SEALED. 

DESCRIPTION 
A unique passive element circuit within the 
housing allows the indicator to illuminate 
only when the phase sequence of power 
being monitored is A-B-C. The phase 
sequence indicator will not illuminate when 
anyone or more of the power inputs are 
opened or if the phase sequence is C-B-A. 

SPECIFICATIONS 
POWER CONSUMPTION: 2 watts 
OPERATING TEMPERATURE: -55 to + 125 C 
WEIGHT: 2 ounces 

SHOCK: 20G'S for 11 MS 
FAULT CONDITIONS: The monitor will 
supply the alarm output when any of the fol, 
lowing conditions exist: 
OVER/UNDER VOLTAGE SENSOR; Volt
age is above 126.5 VAC ± 1.5V or below 
105.5 VAC ± 1.5V across anyone or more 
of the phases with respect to neutral. 
PHASE SENSOR: Improper phase 
sequence (C-B-A) or if anyone phase is 
open with the remaining phases closed. 
FREQUENCY SENSOR: Frequency is 
above 420 Hz + 0 Hz/-5 Hz or below 380 
Hz + 5 HZ/-O Hz 
VOLTAGE DROP: Anyone or more of the 
phases drop to 95 VAC, the voltage regula
tion and ripple will be 10% and 1 volt 
peak-to-peak max. Anyone or more of the 
phases drop to 80 VAC, the voltage regula
tion and ripple will be 30% and 3 volt 
peak-to-peak max. Anyone phase is open 
while these conditions exist, the voltage 
regulation and ripple will be 30% and 6 volt 
peak-to-peak max. 

MOUNTING: Stud or Flange. 
SOLDER HOOK TEMINALS. 
WEIGHT: 4 Ounces Nominal. 
VOLTAGE DROP: 1.5 Volts Maximum. 

RELAY TYPE FLASHER 
INPUT VOLTAGE: 18 to 32 VDC. 
POWER CONSUMPTION: 4 watts 
(not including lamp power). 
FLASHER OUTPUT: 500 ma, 2 AMP, 
5 AMp, lamp or relay load. 
CONTACTS ARE S.P.S.T. normally open. 
NOT DAMAGED BY REVERSE POLARITY. 
FLASHING RATES: AS SPECIFIED. 
ON: OFF RATIOS ARE: AS SPECIFIED 
OPERATING TEMPERATURE RANGE: 
-55 C to + 71 C. 
OPERATING LIFE EXPECTANCY: 500,000 
cycles 
minimum at rated load. 
SHOCK: 15 G's for 11 milliseconds. 
VIBRATION: 10 G's at 10 to 500 CPS 
UNIT: Hermetically sealed. 
MOUNTING: Studs or flange. 
SOLDER HOOK TERMINALS. 
WEIGHT: 8 ounces nominal. 

The indicator will provide trouble"free 
instantaneous indication with no warm-up 
time required. The units are potted in an 
aluminum housing with no moving parts. 
Designed to meet severe environmental 
requirements of military applications. 

MOUNTING: 5fa inch dia. hole, panel thickness to 3/4 inch 
LEADS: 18 inches long, teflon insulated 
HOUSING MATERIAL: aluminum, black anodized 
FREQUENCY AND VOLTAGE: per customer specifications 
INDICATOR: lights up when all input leads are energized and phase sequence is A,B-C 

CONTROL COMPONENTS DIVISION 9520 Black Mountain Road, San Diego, CA 92126-4507 USA 
Phone 800/826-5053 (Continental U.S. except CAl 619/566-7680 FAX: 619/549-9691 TELEX: 9105951797 STIIRIN 
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SCIENTIFIC TECHNOLOGIES INCORPORATED 
® 

PHASE 
SEQUENCE RELAYS 

FEATURES 
• Designed for use in severe environmental 

conditions 
• Automatic monitoring of phase sequence 
• Solid state sensing circuit 
• Hermetically sealed 
• Light weight, small size 
• Many voltages and frequency combina

tion available 

TIME DELAY 
RELAYS 

SPECIFICATIONS 
Relay picks up when all input terminals are energized and phase sequence is A-B-C. 
Relay drops out if one or more power leads are grounded,opened or if the phase sequence 
is C-S-A. 
POWER CONSUMPTION: 10 watts maximum. 
OPERATING TEMPERATURE: -55 C + 71 C 
CONTACT RATINGS: (Per MIL-C-5757) 

28VDC Resistive (Form C) 

2AMP 2.0AMPS 
3AMP 3.0 AMPS 

10 AMP 10.0 AMPS 

Inductive 

1.0AMPS 
1.0AMPS 
5.0 AMPS 

115 VAC Resistive (Form A&B) Resistive (Form C) 

2AMP 2.0 AMPS 0.2 AMPS 
3AMP 3.0 AMPS 0.2 AMPS 

10AMP 10.0 AMPS 2.0 AMPS 

VIBRATION: 10 G's to 500 Hz. 
SHOCK: 30 G's for 11 milliseconds stud mount. 

100 G's for 11 milliseconds flange mount. 
SEAL: Hermetically sealed. 
CONTACT RESISTANCE: .08 ohm maximum. 
INSULATION RESISTANCE: 100 megohms minimum between terminals and case, between 
open contacts. 
DIELECTRIC STRENGTH: 1000 Vrms 60 Hz, between terminals and CASE; 500 Vrms 
60 Hz, between open contacts. 
LIFE: 100,000 operations minimum. 
WEIGHT: 11 ounces maximum. 
Relays per MIL-R-5757. 
Environmental testing per MLL-E-5272. 
Test methods per MIL-STD-202. 
Marking per MIL-STD-130. 

FEATURES 
• Solid state sensing circuit 
• Transient protected 
• 2 amp, 3 amp, and 10 amp relay contacts, dpdt. 
• Hermetically sealed. 
• Light weight (3.5 to 9 oz). 
• Choice of 3 operating modes. 
• Designed for use in severe environmental conditions. 

SPECIFICATIONS 
INPUT VOLTAGE: 18 to 32 vdc 
POWER REQUIREMENTS AT 28 VDC: 5 watts max, 2 amp relays 

6.5 watts max, 10 amp relays 
TEMPERATURE RANGE: -65 F to + 185 F 
VIBRATION: 20 G's, 10 to 2000 Hz 
SHOCK: 100 G's for 11 milliseconds 
CONTACTS: DPDT 
LIFE: 100,000 cycles minimum at rated load 
DROP-OUT TIME: 10 milliseconds max. 
DROP·OUT VOLTAGE: 1 volt min. 
PULL·IN VOLTAGE: 18 volts max. 
INSULATION RESISTANCE: 100 megohms min. 
DIELECTRIC STRENGTH: 500 volts 60 Hz case to terminals and across open contacts 
CONTACT RATING: 
2 amp & 3 amp unit: 2 amp & 3 amp resistive at 32 vdc 

1 amp inductive at 3? vdc 
10 amp unit: 1 ° amp resistive at 28 vdc or 115 vac 

5 amp inductive at 23 vdc or 115 vac 
CONTACT RESISTANCE: 0.050 ohms at rateL current 
RESET· TIME: 0.050 sec. max. 
TRANSIENT PROTECTION: Will not be damaged by transients per Mil-Std-704 
INTERNAL RELAYS: Per MIL-R-5757 

CONTROL COMPONENTS DIVISION 9520 Black Mountain Road, San Diego, CA 92126-4507 USA 
Phone 800/826-5053 (Continental U.S. except CAl 619/566-7680 FAX: 619/549-9691 TELEX: 9105951797 STIIRIN 
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4500 RELAYS 

mI~~~f_~f:!?UNN.INC. 

MIL-SPEC ELECTROMECHANICAL RELAYS 
• All built in accordance with MiI-R-6106 
• Available with or without flanges, studs and track mounting 
• Track and socket assemblies available 
• Coil suppression available 

Contact Operatel Shock 
to Mil Rating Coil Ratingl Release (minGs) 

RELAY DIVISION 
Lambs Rd., Pitman, N.J. 08071·0901 
Tel. 609·589·7500 TWX 510·686·7510 
FAX (24 HRS.) 609·589·2619 

Rated 
Vibration 

Spec: (Amps) Frequency (ms. max) "'track-mounted (min.Gs) 

FCA 6106/19 25 6V/DC 10/10 200 30 
12V/DC 10110 200 30 

Series 28V/DC 10110 200 30 

1 PDT 48V/DC 10110 200 30 

FCA 125 115V/400 15/50 200 30 
115V/50 400 20/50 200 30 

2 PDT MS27401 10 6V/DC 10/10 200 50' 30 
FCA 210 6106/1 12V/DC 10110 200 50 30 

(track 28V/DC 10110 200 50 30 
mount) 48V/DC 10110 200 50 30 

115V/400 15/50 200 50 30 
115V/50 400 20/50 200 50 30 

30 

3 PDT MS27743 25 6V/DC 10/10 200 30 
FCA 325 12V/DC 10110 200 30 

28V/DC 10110 200 30 
FCAC 325 6106/13 48V/DC 10/10 200 30 

(2 amp 115VI400 15150 200 30 
aux cant.) 115VI50 400 20150 200 30 

4 PDT MS27400 10 6VIDC 10110 200 50' 30 
FCA 410 610612 12VIDC 10110 200 50 20 

(track 28VIDC 10110 200 50 30 
mount) 48VIDC 10110 200 50 30 

115VI400 15150 200 50 30 
115VI50 400 20150 200 50 30 

6 PDT 6106/8 10 6VIDC 10110 50 20 
FCA 610 12V/DC 10110 50 20 

28V/DC 10110 50 20 
48V/DC 10110 50 20 
115VI400 15150 50 20 
115VI50 400 20150 50 20 

FCB 6106127 5 6VIDC 414 200 50' 30 
6106121 12VIDC 

Series (Track 28V/DC 

2 PDT mount) 48V/DC 

FCB 210 

3 PDT 6106129 10 6VIDC 616 200 50' 30 
FCB 310 6106/24 12VIDC 

(Track 28V/DC 
mount) 48VIDC 

4 PDT 6106128 5 6VIDC 616 200 50' 30 
FCB 410 6106122 12VIDC 

(Track 28VIDC 
mount) 48V/DC 

FCAL 6106/20 25 6V/DC 15115 200 30 
12VIDC 15115 

Series 28VIDC 15115 

1 PDT 1151400 20120 

FCAL 125 

2 PDT MS27744 10 6VIDC 15115 200 50' 30 
FCAL 210 (61061 12VIDC 15115 

50,36) 28VIDC 15115 
1151400 20120 

3 PDT 25 6V/DC 15115 200 30 
FCAL 325 MS27742 12VIDC 15115 

28VIDC 15115 
FCACL 325 6106113 1151400 20120 

4 PDT MS27745 10 6VIDC 15115 200 30 
FCAL 410 (61061 12VIDC 15115 

51) 28V/DC 15115 
1151400 20120 

FC MS25273 10 281DC 20120 50 10 
MS25323 1151400 25150 

Series Mil·R· 115150·60 25150 

2 PDT 5757 

FC-402 

4 PDT Mil·R· 
FC-4 5757f7 2 26.51DC 10115 100 15 
FC-400 5757115 5 28/DC 20120 50 10 

1151400 25150 
115150-60 25150 

FC-404 5757118 10 28/DC 20120 50 10 
1151400 25150 
115150-60 25150 

6 PDT 
FC-406 5757116 5 28/DC 20120 50 10 

1151400 25150 50 10 
115150-60 25150 50 10 

FC-S 575711 2 26.5DC 15115 100 15 

ENGINEERING SPECIFICATION DATA SUBJECT TO CHANGE. CONTACT FACTORY FOR INFORMATION. 
FOR DETAILS ON STRUTHERS-DUNN DISTRIBUTOR-STOCKED RELAYS. REQUEST CATALOG C11010. 

20' 

20' 

20' 
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4500 RELAYS 

13I~~~'~~~f~UNN'INc. 
RELAY DIVISION 
Lambs Rd., Pitman, N.J. 08071-0901 
Tel. 609-589-7500 TWX 510-686-7510 
FAX (24 HRS.) 609-589-2619 

MIL-SPEC TIME DELAY RELAYS 
• Delay on Operate or Delay on Release-

Fixed (F) and/or Adjustable (A) and/or Programmable 
• .05 to 600 sec. timing range (.10 to 300 sec. for TDA Series) 

Contact Recycle Shock 
To spec. Rating Coil Ratingl Times (min. Vibration 
MII-R- (Amps) Frequency (ms.) Gs) (min.Gs) 

TOA 837261 10 28V/DC 50 100 20 
1.2.3.4. 

Series 18,19.27 

2 PDT (F) 

TOB 837261 150 MA 20V/DC 10 100 10 

Series 
24.25 (ss output) 

1 PST 
(F) (A) 

TOe 837261 10 28V/DC 10 200 30 

Series 
30,31 

2 PDT 
(A) 

TOO 837261 10 28VIDC 10 200 30 

Series 
28.29 

2 PDT 
(F) (A) 

TOE 83726 10 28V/DC 10 200 30 

Series 
4 PDT 
(F) (A) 

TDF 83726 25 28V/DC 10 200 30 

Series 
3 PDT 
(F) (A) 

TOG 83726 10 28VIDC 10 50 20 

Series 
6 PDT 
(F) 

MIL-SPEC REED RELAYS 

OIP* 835161 Form I VA 
1.2 1A I 10 [5/6VIDC] 11.5 50 20 

2A I 10 12VIDC 11.5 50 20 
1B I 10 24VIDC 51.5 50 20 
1C I 3 212.5 50 20 

SIP 8351613 1A 10 [516VIDC] 115 50 20 
1B 10 12VIDC 

24VIDC .51.5 50 20 

Mercury 8340713 Form [4.5VIDC) 313 20 4 
1 A, 2A, 3A (2A) 

Wetted Form 12VIDC 313 20 4 
1C, 2C (1A) 

*Latched versions also available [ J-applies to all contact ratings 

MIL-SPEC SENSORS 
• VS, CS, FS Series for Voltage/Current/Frequency 
Struthers-Dunn custom designs and manufactures a range of Mil-Spec sensors that monitor 
AC and DC circuits and detect and signal when the parameters of voltage, current or 
frequency deviate from the required nominal range. These sensors use Struthers-Dunn MiI
approved relays or timers, and are available in models ranging from 1 PDT low level with reed 
contacts, to 4-pole 10A or 3-pole 25A. Magnetic latching relays are available for all contact 
arrangements. Enclosures are hermetically sealed, with terminals for socket plug-in, circuit 
board mounting or solder hooks. For detailed information, contact Struthers-Dunn. 

MIL-SPEC QPL LISTING 
MS25267 MS25325 MS27709 MIL-R-610615 
MS25268 MS25327 MS27743 MIL-R-6106125 
MS25269 MS25329 MS27744 MIL-R-6106135 
MS25270 MS25917 MS27745 MIL-R-83407 
MS25271 MS25918 MIL-R-5757 MIL-R-83516 
MS25272 MS25919 MIL-R-6106 MIL-R-83726 
MS25273 MS27400 MIL-R-610613 
MS25323 MS27401 MIL-R-610614 

ENGINEERING SPECIFICATION DATA SUBJECT TO CHANGE. CONTACT FACTORY FOR INFORMATION. 
FOR DETAILS ON STRUTHERS-DUNN DISTRIBUTOR-STOCKED RELAYS. REQUEST CATALOG Cll0l0. 
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RELAYS 

STRUTHERS-DUNN, INC. 
a subsidiary of uY~, Yn-c. 

COMMERCIALIINDUSTRIAL RELAYS DIVISION 
700 Orange St., Darlington, SC 29532-9986 
Tel. 803-393-5421 FAX (24 HRS.) 803-393-4123 

PRINTED CIRCUIT TERMINAL-LOW LEVEL TO 30 AMp, 1·4 POLE, SEALED AND UNSEALED 

SERIES 276 277 232 233 270 

DIMENSIONS 0.787" x 0.500" 1.142" x 0.512" 0.630"x 0.433" 0.905" x 0.827" 0.866" x 0.630" 
(L X W X H) x 0.394" x 1.024" x 0.453" x 0.768" x 0.622" 

FEATURES • 10 Amp Contact o AC or DC Coil o Subminiature • Automotive o General Purpose 
• Miniature Size Construction Size Applications Relay 
o Polarized for 08 mm Coil- 01 Form C; • Incandescent • 3. 5 or 10 Amp 

Coil Sensitivity- Contact Spacing 1 Amp Contact Lamp Switching Switching 
40 mA@ 5VDC • 10KV Surge • Immersion 030 Amp • Immersion-

• 4 mm Coil- Capability Cleanable Switching Cleanable 
Contact Spacing • Sealed Terminals o 0.'lW Coil lSA Continuous o TV-5 Rating 

o 5KV Surge • PST Materials Available o Low Cost 
Withstand • 0.1" Term. Grid • 0.1" Term. Grid • Dust Cover 

• Immersion 
Cleanable 

• PST Materials 

CONTACT DATA 
Form: 1 Form A;1 Form C 2 Fonn A;2 Form C 1 Form C 1 Font! A;1 Fonn C 1 Form A 

1 Form C 

Material: Silver Alloy Silver Sil. Cad. Silver Alloy Silver Alloy Silver Alloy-Gold 
Plate Alloy Oxide 

Ratings: 1A lC 

12D/AC lOA 7A SA O.SA lOA 3A SA.1OA 
24D/AC lOA 7A SA 1.SA 2.5A, SA 

3D/DC lOA 7A SA lA lOA 3A SA,IOA 
30A@ 12VAC 

150W Lamp Load 
@ 12VDC 

COIL DATA 
AC Volts 6, 12, 24, 120 

DC Volts 3,5,6 3,5,6,12, 1.5,3,5,6, 12,24 6, 9, 12, 24, 48 
9,12,24 24,48,110 9,12,24 

Power: 
AC VA 0.9 

DC Watts 0.2 0.53 0.45 1.0 0.36 

GENERAL 
DATA 
Ambient Temp.: -40°C to +70°C -40°C to +700 C -25° C to +55° C -30° C to +80° C -30°C to +600 C 

Operate Time: 10 ms 15 ms 3 ms 10 ms 6ms 

Release Time: 10 ms 10 ms 1 ms 10 ms 2 ms 

VDE Spacing: 4mm 8 mm 

Life: 
Rated Load 100,000 100,000 500,000 100,000 100,000 

No Load 50 million 10 million 5 million 5 million 10 million 

OPTIONS Dust Cover Version AC Coil Operation High Sensitivity Stronger Coil TV-5 Rated 
Coil (intermittent duty) Versions (Form A 

Dust Cover Version for Automotive only) 
Applications Appl. and Auto 

Flux Tight Types 
Term. Seal Dust Cover l\'pes 

ENGINEERING SPECIFICATION DATA SUBJECT TO CHANGE. CONTACT .FACTORY FOR INFORMATION. 
FOR DETAILS ON STRUTHERS-DUNN DISTRIBUTOR-STOCKED RELAYS. REQUEST CATALOG C/tOtO, 

272 

0.787" x 0.390" 
x 0.354" 

00.1" Grid DIP 
Relay 

• Immersion-
Cleanable 

o 1500V FCC 
Surge Capability 

o Meets FCC 
Part 68 

• Crossbar 
Bifurcated 
Contacts 

• Polarized 
For Coil 
Sensitivity 

2 Form C 

Gold Clad-Silver 
Nickel 

1A 

2A 

3,5,6,9, 
12,24,48 

0.4 

-40°C to +700 C 

3 ms 
2 ms 

500,000 
100 million 

High Sensitivity 
0.'lW Coil 
Available 

8·1634 For manufacturers' sales offices, see yellow pages 
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0.787" x 0.390" 
x 0.354" 

• 0.1" Grid DIP 
Bistable Mag. 
Latch-2 Coil 

• Immersion 
Cleanable 

o 1500V FCC 
Surge Capability 

• Meets FCC 
Part 68 

• Crossbar 
Bifurcated 
Contacts 

2 Form C 

Gold Clad-Silver 
Nickel 

1A 

2A 

3,5,6, 
9,12,24 

0.36 

-40°C to +70°C 

3 ms 
2 ms 

100,000 
100 million 

High Sensitivity 
O.12W Coil 
Available 

273 

0.866" x 0.630" 
x 0.622" 

o Very Low 
Audible Noise 
Relay 

• Immersion 
Cleanable 

010 Amp 
Switching at 
16VDC and 
250VAC 

1 Form A;1 Fonn C 

Silver Alloy 

1A lC 

lOA 7A 
10A 7A 

10A 7A 

5,6,9, 
10,12,24 

0.2 

-40°C to +70°C 
10ms 

10 ms 

100,000 
10 million 

Dust Cover Version 

4500 

403 

1.156" x 0.938" 
x 0.344" 

o Low Profile-
0.5" Board 
Spacing 

o2FormCor 
4 Form C 

• Immersion-
Cleanable 

o Low Capacitance 
Design 

• 0.1" Grid Term. 

2 Form C;4 Form C 

Gold Plated-
Silver Palladium 

0.27A 

1A 

6, 12, 24, 48 

0.33-2 Form C 
0.5-4 Form C 

-to°C to +65°C 

7 ms 

3 ms 

5 million 
100 million 
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STRUTHERS-DUNN, INC. 
asubsidiaryof J~, Ync. 

RELAYS 
COMMERCIAL/INDUSTRIAL RELAYS DIVISION 
700 Orange SI., Darlington, SC 29532-9986 
Tel. 803·393·5421 FAX (24 HRS.) 803·393·4123 

4500 

I:nlVlII'Il1lL, 5·15 AMp, 1·3 POLE 3·WAY TERMINAL, 10·AMp, 4 POLE 

SERIES A283 285 286 287 292 284 306 308 

DIMENSIONS 1.500" x 1.375" 1.500" x 1.375" 1.500" x 1.375" 
x 2.156" x 2.156" x3.281" 1.500" x 1.375" 1.500" x 1.375" 1.500" x 1.938" 1.5" x 1.938" 1.500" x 1.938" 

(L X W X H) x 3.281" x 2.156" x 2.156" x 2.156" x 2.156" 

FEATURES ·3 Way Term. • Perm. Mag. Latch • Delay·On Timer • Delay·Off Timer • Low Power • 3 Way Term.: • Delay·On Timer • Perm. Mag. Latch 
Solder Relay • 3 Way Term.: .3 Way Term.: DC Relay Solder • 3·Way Term.: Relay 
0.187 a.c. • Single or Dual Coil Solder Solder • 3 Way Term.: 0.187 a.c. Solder ·3 Way Term.: 
Plug In .3 Way Term.: 0.187 a.c 0.187 a.c. Solder Plug In 0.187 a.c. Solder 

• Open Style or Solder Plug In Plug In 0.187 ac. • Sockets: Plug·ln 0.187 a.c. 
Enclosed 0.187 a.c. • Adjustable Timing • Adjustable Timing Plug In Screw Term. • Adjustable Timing Plug In 

• Compact Plug In 0.1 to 300 sec 0.1 to 300 sec • 125 mW/Pole Front-Connected 0.1 to 300 sec • AC or DC Input 
• Polycarbonate • High Sensitivity • Inverse Polarity • Inverse Polarity • Operate over Wide PC Term. • ±3% Repeatability • No False Transfer 

Cover Coils Avail. Protection Protection Voltage Range Solder Term. • Inverse Polarity with 5 Times 
• 600 VAC Rated • AC or DC Inpul • ±3% Repeatability • TransientProtection • Clear Poly- • QC Term. Protected Nom. Voltage 

·150 ms max. • ±3% Repeatability carbonate Cover • Polycarbonate • No False Pulse 
Recycle Time ·150 ms max. Cover Contacting 

• Transient Protection Recycle Time • Compact Size • Transient Protection 
• No False • Electronic ·150 ms max. 

Contacting Module-Epoxy Recycle Time 
• Electronic Molded • Electronic 

Module-Epoxy Module-Epoxy 
Molded Molded 

CONTACT DATA 
Form: 1 Form C to 1 Form C to I Form C to I Form C to Horm C to 4 Form C 4 Form C 4 Form C 

3 Form C 3 Form C 3 Form C 3 Form C 3 Form C 

Material: Sil. Cad. Oxide Sil. Cad. Oxide Sil. Cad. Oxide Sil. Cad. Oxide Silver Gold Sil. Cad. Oxide Sil. Cad. Oxide 
SiL Cad Oxide 

Ratings: 
120/AC lOA, '/3 HP IDA, '/3 HP lOA, '/3 HP lOA, ';' HP 5A IDA,';' HP IDA, 1;' HP IDA, ';' HP 

240/AC lOA, ,/, HP lOA, ,/, HP IDA, '/2 HP lOA, '/2 HP 5A IDA, '/2 HP lOA, '/, HP lOA, '/2 HP 
30/DC IDA, - lOA,- IDA, - IDA, - 5A IDA lOA,- lOA,-

COIL DATA 
AC Volts 6 to 240 6 to 120 24 to 240 24 to 240 6 to 240 24 to 240 6 to 120 

(240 with (240 with 
series resistor) series resistor) 

DC Volts 6 to 125 6 to 125 12 to 125 12 to 125 15 to 139 6 to 125 12 to 125 6 to 125 
(25OVDC with (25OVDC with (11.1 to 3.5 mal (250VDC with (250 with 
series resistor) series resistor) series resistor) series resistor 

Power: 
AC VA 2 (2 Pole) 0.78 2 (2 Pole) 2 (2 Pole) 3,4 3,4 1.33W 

2.7 (3 Pole) 2.7 (3 Pole) 2.7 (3 Pole) 

DC Watts 1.2 (1.5W @ 125V) 1.6 Standard 1.2 (1.5W @ 125V) 1.2 (1.5W @ 125V) 0.125/Pole 1.2 (1.9W @ 125V) 1.2 (1.9W @ 125V) 1.2 (1.9W @ 125V) 
0.5 Sensitive 

GENERAL 
DATA 
Ambient Temp.: -45°C to +70°C -45°C to HO°C -to°C to +70°C -10°C to + moc -45° C to +70° C -45°C to +50°CAC -10°C to +45°C AC -45° C to +70° C 

-45°C to +70°C DC -10°Cto +70°C DC 
Operate Time: 15 ms 25 ms AC; 15 ms DC As selected 15 ms 20 ms 15 ms As selected 25 ms AC; 15 ms DC 

Release Time: 10 ms 25 ms AC; 15 ms DC 10ms As selected 15 ms 10 ms 10 ms 25 ms AC; 15 ms DC 

Life: 
Rated Load 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 

No Load 10 million 10 million 10 million 10 million 10 million 10 million 10 million 10 million 

OPTIONS Indicator Lamp Indicator Lamp PC Sockets PC Sockets Indicator Lamp Indicator Lamp Sockets: Screw Sockets: Screw 
Manual Actuator Manual ActlJator ac Sockets ac Sockets (125DC Coil Only) Manual Actuator Term. Front Term. Front 
PC Sockets PC Sockets Stud or Bracket Stud or Bracket Manual Actuator Mounting Styles: Connected Connected 
QC Sockets QC Sockets Mount Mount PC Socket 6-32 Stud PC Term. PC Term. 
15 Amp Contacts 15 Amp Contacts 15 Amp Contacts 15 Amp Contacts ac Socket Tapped Hole Solder Term. Solder Term. 
5 Amp Contacts 5 Amp Contacts 5 Amp Contacts 5 Amp Contacts Stud or Bracket PC Terminals aCTerm. QC Term. 

Perm. Mag. Blowout 130°C Coils Gold Dittus. Contacts Gold Dittus. Contacts Mount Gold Dittus. Contacts Fixed Timing Dual Coil 
130°C Coil Gold Dittus. Contacts Fixed Timing Fixed Timing Gold Dittus. Contacts 5 Amp Contacts Remote Timing Construction 
Gold Diffus. Contacts Remote Timing Remote Timing 5 Amp Contacts 5 Amp Contacts 
Tungsten Contacts 

APPROVALS UL, CSA UL, CSA UL, CSA UL UL UL, eSA UL 

ENGINEERING SPECIFICATION DATA SUBJECT TO CHANGE. CONTACT FACTORY FOR INFORMATION. 
FOR DETAILS ON STRUTHERS-DUNN DISTRIBUTOR-STOCKED BELAYS BEQIIESI CAIALOG CJ1010. 
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SI'ROTHERS-DUNN, INC. 
asubsidiaryof J'f/~, Ync. 

RELAYS DIVISION 
700 Orange St., Darlington, SC 29532-9986 
Tel. 803-393-5421 FAX (24 HRS.) 803-393-4123 

4500 

ICE CUBE STYLE, 
NAL, 20 AMp, 1-3 POLE OCTAL STYLE PLUG IN, 5-10 AMp, 1-3 POLES 1-10 AMp, 2 & 4 POLE 

SERIES 298 300 A314 326 327 392 C281 282 

DIMENSIONS 1.500" x 1.375" 1.500" x 1.375" 1.375"x1.375" 1.3.75" x 1.375" 1.375" x 1.375" 1.375" x 1.375" 1.125" x 0.875" 1.125" x 0.875" 
(L X W X H) x 2.906" x 2.906" x 2.813" x 4.375" x 4.375" x 2.813" x 1.531" x 3.125" 

FEATURES • 2 Way Terminals • 2 Way Terminals • Long Life • Delay-On Timer • Delay-Off Timer .l.CNi Power DC • General Purpose • Oelay-On Timer 
0.25 a.c. 0.25 a.c. • Low Cost • Adjustable Timing • Adjustable Timing Relay 125 mW/Pole Low Cost • Plug-In Mount 
Solder Solder • Open or Plug-In 0.1 to 300 sec 0.1 to 300 sec • l.cNi Cost • I-Amp Bifurcated • PC Mount 

• Handles Tough • Handles Tough (8 & 11 pin) • Low Cost • Octal Plug-In • Operate Over Wide Contacts • Adjustable Timing 
Loads at l.cNi Cost Loads at Low Cost • Straight Thru • Octal Plug-In • Transient Protection Volta~ Range • 3A Silver Contacts 0.1 to 300 sec 

• 277VAC, 20A • 277VAC, 20A Wiring: • Transient Protection • Polarity Protection • Clear Iycarbonate • SA and lOA • Transient Protection 
·60OVAC, SA • 60OVAC, SA Fewer Solder Joints • Polarity Protection • Electronic Module- Cover Silver Cad-Oxide • Polarity Protection 
• Polycarbonate • Accepts 0.25 Greater Reliability • Electronic Module- Epoxy Molded Contacts • Electronic Module-

Cover with Booted auick Epoxy Molded • Repeatability ±3% Epoxy Molded 
Mounting Tabs Connect • Repeatability ±3% • No False • Repeatability ±3% 

• Polycarbonate • No False Contacting • No False 
Cover with Contacting Contacting 
Mounting Tabs 

CONTACT DATA 
Form: 1 Form C to 2 Form C 1 Form C to 1 Form C to 1 Form C to 1 Form C to 2 Form C 2 Form C 

3 Form C 3 Form C 3 Form C 3 Form C 3 Form C 4 Form C 4 Form C 
Material: Sil. Cad. Oxide Sil. Cad. Oxide Sil. Cad. Oxide Sil. Cad. Oxide Sil. Cad. Oxide Silver SCO SILISCO SCO SIUSCO 
Ratings: 
12D/AC 20A, ,/, HP 20A, '" HP lOA, Yo HP lOA, Yo HP lOA, % HP SA 10 3/5 10 3/5 

24D/AC 20A, 1 HP 20A,1 HP SA, 'fa HP SA, Va HP SA, V, HP 
3D/DC 20A, - 20A, - lOA,- lOA,- lOA, - SA 10 3/5 10 3/5 

COIL DATA 
AC Volts 6 to 240 6 to 240 6 to 240 24 to 240 24 to 240 6 to 220 12 to 120 
DC Volts 6 to 125 (25OVOC 6 to 125 (25OVDC 6 to 11()'125 12 to 125 12 to 125 15 to 139 6 to 110 12 to 110 

with series resistor) with series resistor) (11.1 to 3.5 rna) 
Power: 
ACVA 3.4 3.4 2.1 2.1 2.1 1.2 1.2 
DC Watts 1.2 (3 Pole, 2W) 1.2 1.2 (1.5W @ 125V) 1.2 (1.5W @ 125V) 1.2 (1.5W @ 125V) 0.1251Pole 1.0 (1.1W @ 110V) 1.0 (1.1W @ 110V) 

GENERAL 
DATA 
Ambient Temp.: 
AC -30°C to +50°C -30°C to +500 C _45° C to +55° C -100C to +55°C -to°C to +55°C -45°C to +700C -10°C to +55°C 
DC -30° C to +60° C -30° C to +60° C -45°C to +700C -100C to +700C -10°C to +70°C -45°C to +70°C -45°C to +700C -10°C to +70°C 

Operate Time: 20 ms 20 ms 15 ms As Selected 15 ms 20 ms 15 ms As Selected 
Release Time: 15 ms 15 ms 10ms 10ms As Selected 15 ms 10ms 10ms 

Life: 
Rated Load 100000 100,000 100,000 100,000 100,000 100,000 500,000 500,000 
No Load 10 million 10 million 10 million 10 million 10 million 10 million 50 million 50 million 

OPTIONS Indicator Lamp Indicator Lamp Indicator Lamp Perm. Mag. Blowout Perm. Mag. Blowout Indicator Lam8 Indicator Lamp Fixed Timing 
Manual Actuator Manual Actuator Manual Actuator Silver Contacts Silver Contacts (1250C Coil nly) Manual Actuator Remote Timing 
Silver Contacts Silver Contacts Silver Contacts Gold Diffus. Contacts Gold Diffus. Contacts Manual Actuator Various Mountings 
Perm. Mag. Blowout Perm. Mag. Blowout Perm. Mag. Blowout Fixed Timing Fixed Timing Open Styles: Opp. Pol Barrier 
Mounting Styles: Mounting Styles: 130°C Coil Remote Timing Remote Timing 6-32 Stud (Core) Diode Across Coil 
6-32 Stud (Core) 6·32 Stud (Core) 0lln Styles: 6-32 Tapped Core Sealed (Immersion 
6-32 Stud (Top) 6·32 Stud (Top) 32 Stud (Core) Cleanable) PC 
6-32 Tapped Core 6·32 Tapped Core 6-32 Tapped Core Term. Version 

130°C Coil 130°C Coil Gold Oiffus. Contacts 

APPROVALS UL UL UL, GSA UL, CSA UL, CSA UL UL, CSA UL 

ENGINEERING SPECIFICATION DATA SUBJECT TO CHANGE. CONTACT FACTORY FOR INFORMATION. 
FOR DETAILS ON STRUTHERS-DUNN DISTRIBUTDR-STOCKED RELAYS, REQUEST CATALOG CI1010. 

8·1636 For manufacturers' sales offices, see yellow pages EEM 1989 
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STRUTHERS-DUNN, INC. 
a subsidiary of J~, Ync. 

COMMERCIAL/INDUSTRIAL RELAYS DIVISION 
700 Orange St., Darlington, SC 29532-9986 

SCREW TERMINAL, 
15·30 AMp, 1·3 POLE 

SERIES 425 

DIMENSIONS 
(L X W X D) 3.250" x 2.500" 

x 2.500" 

FEATURES • High Current 
• low Cost 
• long life 
• Multi-Contact 

Arrangement 
• Motor loads 
• High Inrush loads 
• Var. Speed Drive 

load 
• 600VAC Rated 

CONTACT DATA 
Form: Up to 3 Form C 

Material: Sil. Cad. Oxide 

Ratings: 120VAC 30N 

240VAC 3DA' 

4BOVAC 12.SA 

600VAC IDA 

3OVOC lSA 

"2SA for 3 pole 
relay 

COIL DATA 
AC-Volts 6 to 4BO 

DC-Volts 6 to 220 
Power: 1&2 pole 3 pole 

ACVA 9.B 11 

DC Watts 2.0 4 

GENERAL 
DATA 
Ambient Temp.: 
AC: -S5° C to +45° C 
DC: -S5°C to +BO°C 

Operate Time: 30 ms 
Release Time: IS ms 

Life: 
Rated Load 100,000 
V2 Rated Load 500,000 

No Load 10 million 

Dielectric 2,50OVAC 
Strength 

OPTIONS Quick-Connect 
Term. 

High Inrush 
Tungsten Contacts 

Auxiliary Contacts 
Perm. Mag. Blowout 
130°C Coil 

APPROVALS Ul, CSA 

SCREW/O.C. TERMINAL, 
MOTOR CONTACTORS, 
1·7.5 Hp, 3·4 POLE 

A275 375 

2 .B75" x 3.625" 4.650" x 3.250" 
x 2.750" x 2.620" 

• 2 Coil Reversing 
Contactor 

• 20 Amp Reversing 
Contactor with 

1 HP Rated Mechanical 
• 0.25" Dual Interlock 

Quick-Connect • Auxiliary Contacts 
Terminals • 0.25" Dual Quick-

• Up to 4 Auxiliary Connect load 
Contacts Terminals 

• Encapsulated • Panel Mounting 
Coils-AC or DC 

• Mechanical 
• Encapsulated Coils 

Interlock 
• 600VAC Rated 
• Operate in Any 

Position 

6P OM BP OM 
(3 Per Coil) (4 Per Coil) 

Sil. Cad. Oxide Sit. Cad. Oxide 

120VAC 15A, 1 HP 120VAC 2DA, 2 HP 

240VAC IDA, 2 HP 240VAC lSA, 7.5 HP 

4BOVAC SA, 2 HP 4BOVAC lSA, 7.5 HP 

600VAC SA, 2 HP 600VAC lSA, 7.5 HP 

3OVOC lSA 
125VOC SA 

2SOVDC lA 

12 to 240 12 to 600 
12 to 120 

16.7 10 (S2 Inrush) 

4.5 

-45°C to +50°C -4So C to +50° C 

-45°C to +70°C 
50 ms SO ms 

30 ms 30 ms 

100,000 100,000 
500,000 SOO,OOO 

5 million 10 million 

2,SOOVAC 2,50OVAC 

Auxiliary Contacts- Auxiliary Contacts -
Up to Four with Up to 4 Form C 
0.25" Quick- Rated SA at 300VAC 
Connect Term. Screw Terminals on 
Rated SA Main Contacts 

UL, CSA UL 

Tel. 803-393-5421 FAX (24 HRS.) 803-393-4123 

INDUSTRIAL PLUG IN, 5·10 AMP, 2·6 POLE 

219 1219 246 

12 PIN: 2.625" x 1.469" 
x 3.406" 2.625" x 1.469" 2.625" x 1.469" 

14 PIN: 3.063" x 1.469" x 5.250" x 4.093" 
x 3.406" 

• 10 Amp Multi-Pole- • Time Delay Relay: • Delay-On-Operate 
to 4 Form C or 6 Delay-On ISO Timer 
Form A Interval • Adjustable Timing: 

• Industrial Plug-In with Flasher 0.1 to 300 sec 
locking Clip • Adjustable Timing: • Repeatability: ±3% 

• Encapsulated Coil 0.1 sec to 36 hrs. • No False Contacting 
• Polycarbonate Cover • C/MOS Circuitry • Polarity Protection 
• Gold Diff. Sil. Cad • AC/DC In£ul-Not • Recycle Time: 

Oxide Contacts Polarity ensitive 150 ms Max. 
• Single level Socket • Repeatability: AC • Transient Protection 

Wiring ±0.5%, DC ±0.2O/o • Single level Socket 
• No False Contacting 

Recycle Time: 60 ms 
Wiring 

• Single level Socket 
Wiring 

2 Form C to 4 Form C or 2 Form C to 2 Form A 2 Form C to 2 Form A 
up to 6 Form A-Form B &2FormC &2FormC 

Combinations 

Sit. Cad. Oxide- Sil. Cad. Oxide- Sil. Cad. Oxide-
Gold Diffused Gold Diffused Gold Diffused 

24/DC or 1201AC 24/0C or 120/AC 2410C or 120/AC 
Make 3DA, Carry IDA, Make 3DA, Carry IDA, Make 3DA, Carry IDA 

Break lOA Break IDA Break IDA 
240/AC Make 3DA, 240/AC Make 3DA, 240/AC Make 3DA, 

Carry IDA, Break SA Carry IDA, Break SA Carry IDA, Break SA 
125/DC Make 3DA, 125/DC Make 3DA, 125/0C Make 3DA, 

Carry fDA, Break 0.5A Carry fDA, Break O.SA Carry fDA, Break 0.5A 

6 to 240 24 to 120 24 to 240 

6 to 125 (25OV with 24 to 125 24 to 125 
series resistor) 

I.BW 

I.B (2.SW @ 12SVDC) I.B I.B 

-10°C to +60°C -20°C to +65°C -10°C to +4SoC AC 

-10°C to +70oc DC -10°C to +70°C DC 

25 ms As Selected As Selected 

20 ms 20 ms 20 ms 

100,000 100,000 100,000 

SOO,OOO SOO,OOO SOo.OOO 

10 million 20 million 10 million 

Indicator Lamp Indicator Lamp Indicator Lamp 
Manual Actuator Manual Actuator Manual Actuator 
Bifurcated Contacts Bifurcated Contacts Bifurcated Contacts 
Coil Suppression Perm. Mag. Blowout MagnetiC Blowout 
Perm. Mag. Blowout Fixed Timing Fixed Timing 
130°C Coil Remote Adjust. 
Nuclear Qualified 

UL, CSA UL, CSA 

ENGINEERING SPECIFICATION DATA SUBJECT TO CHANGE. CONTACT FACTORY FOR INFORMATION. 
FOR DETAILS ON STRUTHERS-DUNN DISTRIBUTOR-STOCKED RELAYS, REQUEST CATALOG C11010. 

EEM 1989 For manufacturers' sales offices, see yellow pages 

247 

2.625" x 1.469" 
x 4.093" 

• Delay On· Release 
ISO Timer 

• Adjustable Timing: 
0.1 to 300 sec 

• Repeatability ±3% 
• Recycle Time: 

150 ms Max. 
• Transient Protection 
• Single Level Socket 

Wiring 

2 Form C; 3 Form C 

Sil. Cad. Oxide-
Gold Diffused 

24/0C or 120/AC 
Make 3DA, Carry IDA 

Break lOA 
240/AC Make 3DA, 

Carry IDA, Break SA 
125/DC Make 3DA, 

Carry lOA, Break 0.5A 

24 to 240 

24 to 125 

1.B 

-10°C to +4SOC 

20ms 

As Selected 

100.000 
SOO,OOO 

10 million 

Indicator Lamp 
Manual Actuator 
Bifurcated Contacts 
Magntic Blowout 
Fixed Timing 
Remote Adjust. 

UL 

8·1637 



STRUTHERS-DUNN, INC. 
a subsidiary of J~, Ync. 

INDUSTRIAL PLUG IN, 5·10 AMp, 2·4 POLE 

SERIES 8255 A311 349 

RELAYS 
COMMERCIALIINDUSTRIAL RELAYS DIVISION 
700 Orange St., Darlington, SC 29532·9986 
Tel. 803-393·5421 FAX (24 HRS.) 803·393-4123 

INDUSTRIAL PLUG IN, 
2·5 AMp, 1·2 POLE 

SCREW TERMINAL, 
2·200 AMp, 1·2 POLE 

112·PGF RSX1BOO CB5 1021103 

4500 



RELAYS 4500 

STRUTHERS-DUNN, INC. 
a subsidiary of ./f/~, Ync. 

COMMERCIAL/INDUSTRIAL RELAYS DIVISION 
700 Orange St., Darlington, SC 29532-9986 
Tel. 803-393'5421 FAX (24 HRS.) 803-393-4123 

PRINTED CIRCUIT TERMINAL REED, 0.25·1 AMp, 1·4 POLE 

SERIES MRR·D MRRQ MR·Y MRRK MRRN 

.... 
DIMENSIONS 0.750" x 0.300" 0.750" x 0.250" 0.950" x 0.400" 1.290" x 0.660" 1.125" x 0.609 
(L X W X H) x 0.275" x 0.260" x 0.312" x 0.445" x 0.375" 

FEATURES • Epoxy Molded • Epoxy Molded- • Epoxy Molded- • KEL-F Enclosure • Miniature-Open 
·80r14Pin 4 Term. Design End Termination Ultrasonically Construction 

Designs • 14-Pin Dip Socket • 0.100 or 0.150 Grid Sealed • Magnetic Shielding 
• 14 Pin DIP Mount (2-Side by Spacing • MagnetiC Shielding • 0.1" Grid Terminals 

Socket Compatible Side) • Magnetic Shielding • 0.1" Grid SpaCing • Single Piece, 
• DTL, TIL and • Form A or B • DTL, TIL and • Minimal Switch Glass-Filled Nylon 

HNIL Compatible Contacts HNIL Compatible Stress Bobbin and 
• MagnetiC • Magnetic Shielding • Thermal Stability Terminal Support 

Shielding • DTL, TIL and • Terminals are Non-
• Low Cost 
• Form A, Form B or 

HNIL Compatible Magnetic 

Form C Contacts 

CONTACT DATA 
Form: 1 Form A 1 Form A or 1 Form A to 1 Form A to 1 Form A to 

2 Form A 1 Form B 2 Form C 3 Form A 4 Form A 
1 Form B 2 Form B or 1 Form C to 
1 Form C 2 Form C 3 Form C 

Material: Rhodium Rhodium Rhodium Rhodium Rhodium 
Ratings: 

Volts (max) Form NB Form C 100 Form NB Form C Form NB Form C Form NB Form C 
Amps (max) 100 28 0.5 200 28 200 28 200 28 
Watts (max) 0.5 0.25 10 0.5 0.25 0.5 0.25 0.5 0.25 

10 3 10 3 10 3 10 3 

COil DATA 
AC Volts - - - - -

DC Volts 5 to 24 5 to 24 5 to 24 6 to 48 6 to 48 

Power: 
ACVA - - - - -
DCmW 50 to 280 50 to 280 270 (1 Contact) 360 189 to 900 

450 (2 Contacts) depending on No. 
of Contacts 

GENERAL 
DATA 
Ambient Temp.: -40°C to +85° C -40°C to +85°C -40°C to +85°C -40°C to +85°C -40°C to +85'C 
Operate Time: 2 ms 1 ms 2 ms 2 ms 5 ms 

Release Time: 2 ms 1 ms 2 ms 1.5 ms 3 ms 

Dielectric (VDC) 
Form NB Form G Form AlB Form NB Form G Form NB Form G Form NB Form G 

Across Gap 150 100 150 300 200 300 200 400 250 

Contact/Coil 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 

To Ground 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,000 

Insulation 
Resistance: 1,000 Megohms 1,000 Megohms 1 , 000 Megohms 1,000 Megohms 1 ,000 Megohms 

Life: 
Form NB Form C Form NB Form C Form NB Form C 

Rated Load 5 million 5 million 10 mill. 5 mill. 10 mill. 5 mill. 10 mill. 10 mill. 

No Load 20 million 20 million 100 mill. 50 mill. 100 mill. 50 mill. 200 mill. 50 mill. 

OPTIONS Suppression Diode Internal Suppression Low Power Coils Internal Suppression Special Wiring 
Electrostatic Shield Diode Internal Suppression Diode Internal Suppression 
50 MW Coil Electrostatic Shield Diode Electrostatic Shield Diode 
Sensitivity Mercury Switch Electrostatic Shield Mercury Switch Electrostatic Shield 

Magnetic Latch Mercury Switch Mercury Switch 
Versions MagnetiC Latch 

Mercury Switch 
Mil-Spec. Qualified 

Version 

APPROVALS UL - CSA - UL 

ENGINEERING SPECIFICATION DATA SUBJECT TO CHANGE, CONTACT FACTORY FOR INFORMATION. 
FOR DETAILS ON STRUTHERS-DUNN DISTRIBUTOR-STOCKED RELAYS, REQUEST CATALOG Cl1010. 

MRR 

I 
/ 

1062" x 0.425" 
Dia. 

• Epoxy Molded-
Axial Lead 

• Magnetic Shielding 
• Miniature Size 

1,2,4 or 12 Form A 

Rhodium 

200 

0.5 
10 

-
6 to 48 

-
125 to 1,500 

depending on No. 
of Contacts 

-40°C to +85°C 
2 to 10 ms 

depending on No. 
of Contacts 

1 to 5 ms depending 
on No. of Contacts 

400 

1,500 
1,500 

1,000 Megohms 

10 million 

200 million 

Pre-Formed Leads 
Welded Lead 
Extensions 

-

EEM 1989 For manufacturers' sales offices, see yellow pages 

RR 

f 

1.875" x 0.655" 
Dia. 

• Epoxy Molded-
Axial Lead 

• MagnetiC Shielding 
• Standard Size 

1,2 or 4 Form A; 
1 Form B 

Rhodium 

250 
1.0 
15 

-
6 to 48 

-
400 to 1,500 

depending on No. 
of Contacts 

-40°C to +85°C 
2 to 5 ms depending 
on No. of Contacts 

1 to 4 ms depending 
on No. of Contacts 

600 

1,500 

1,500 

1,000 Megohms 

10 million 

200 million 

Pre-Formed Leads 
Welded Lead 
Extensions 

-

RRN 

~ 
2.500" x 0.740" 

x 0.641" 

• Standard-Open 
Construction 

• Magnetic Shielding 
.0.2" Grid Spacing 
• Single Piece, 

Glass-Filled Nylon 
Bobbin and 
Terminal Support 

• Terminals are Non-
Magnetic 

1 Form A to 
4 Form A 

1 Form C to 
3 Form C 

Rhodium 

Form NB Form C 

250 250 
1.0 0.5 

15 10 

-
6 to 48 

-
240 to 1,000 

depending on No. 
of Contacts 

-40°C to +85°C 

6 ms 

3 ms 

500 

1,500 
1,500 

1,000 Megohms 

Form NB Form C 

10 mill. 10 mill. 

200 mill. 50 mill. 

Special Wiring 
Internal Suppression 
Diode 

Electrostatic Shield 
MagnetiC Latch 
Version 

-

8·1639 
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411 

4110 

4110D 

411T 

412 

412D 

412DD 

412T 

431 

431D 

4310D 
W 

431T > 
E 
rJ) 

432 Z 
W 
rJ) 

432D 

432DD 

432T 

421 t'l z 
4210 :t 

0 

4210D !;( 
...J 

0 
420/422 >= w 

Z 
420D/422D ~ :;; 
420DD/422DD 

SERIES 

212 

SERIES 

712 

712D 

712TN 

732 
w 
> 
>= 

732D u; 
z 

732TN w 
rJ) 

720/722 ~6 
720D1722D ;2~ 

RELAYS 

'f'~TELEDYNE RELAYS 
Military TO-5 Relays 

CONTACT DATA COIL DATA 

MAX. RATING NOMINAL NOMINAL ARRANGEMENT (AMPS @ 28 VDC) VOLTAGE (VDC) RESISTANCE (il) 

1 FORMC 1 5,6,9, 12, 18,26.5 63, 125,280, 
500, 1130, 2000 

1 FORMC 1 5,6,9, 12, 18, 26.5 
63, 125,280, 
500, 1130, 2000 

1 FORMC 1 5,6,9, 12, 18,26.5 50,98,280, 
500, 1130,2000 

1 FORMC 1 5,6,9, 12, 18, 26.5 63, 125,280, 
500, 1130, 2000 

2FORMC 1 5,6,9, 12, 18,26,5 50,98,220, 
390,880, 1560 

2FORMC 1 5,6,9,12,18,26.5 50,98,220, 
390, 8BO, 1560 

2FORMC 1 5,6,9, 12, 18, 26.5 39,78,220, 
390,880, 1560 

2 FORM C 1 5,6,9, 12, 18, 26.5 
50,98,220, 
390,880, 1560 

1 FORMC 1 
5,6,9,12,18, 125,255,630,1025,2300, 
26.5,32,40 4000,6500, 11000 

1 FORMC 1 
5,6, 9, 12, 18, 125,255,630, 1025, 2300, 
26.5,32,40 4000,6500, 11000 

1 FORMC 1 
5,6,9, 12, 18, 100,200,630, 1025, 2300, 
26.5,32,40 4000, 6500, 11000 

5,6,9, 12, 18, 125,255,630, 1025, 2300, 
1 FORMC 1 26.5,32,40 4000, 6500, 11000 

5,6,9, 12, 18, 100,200,400,850, 1600, 
2 FORM C 1 26.5,36,48 3300,6500, 11000 

5,6,9, 12, 18, 100,200,400,850, 1600, 
2FORMC 1 26.5,36,48 3300,6500,11000 

2FORMC 1 
5,6,9, 12, 18, 64,.125,400,850,1600, 
?6.5, 36, 48 3300,6500,11000 

2FORMC 1 
5,6,9, 12, 18, 100,200,400,850, 1600, 
26.5,36,48 3300,6500,11000 

1 FORMC 0.5 5,6,9, 12, 18, 26.5 61, 120,280, 
500, 1130, 2000 

61; 120, 280, 
1 FORMC 0.5 5,6,9, 12, 18, 26.5 

500,1130,2000 

1 FORMC 0.5 5,6,9, 12, 18,26.5 48,97,280, 
500, 1130, 2000 

61, 120,280, 
2FORMC 1 5,6,9, 12, 18, 26.5 500, 1130,2000 

61,120,280, 
2 FORM C 1 5,6,9, 12, 18, 26.5 500, 1130,2000 

48,97,280, 
2FORMC 1 5,6,9, 12, 18,26.5 500, 1130,2000 

NOMINAL OPERATING 
POWER (mW) 

AT RATED VDC 

300 

300 

300 

300 

450 

450 

450 

450 

150 

150 

150 

150 

200 

200 

200 

200 

290 

290 

290 

290 

290 

290 

High Current (2 Amperes) Military TO-5 Relays 

CONTACT DATA 

ARRANGEMENT 

2 FORM C 

MAX. RATING 
(AMPS @ 28 VDC) 

2 

NOMINAL 
VOLTAGE (VDC) 

5,12,26.5 

COIL DATA 

NOMINAL 
RESISTANCE (il) 

28,200,800 

NOMINAL OPERATING 
POWER (mW) 

AT RATEDVDC 

820 

Commercial/Industrial TO-5 Relays 

CONTACT DATA COIL DATA 

APPLICABLE 
MIL SPEC. 

SHEET MIL ·R· 

3901617 

39016/23 

39016/24 

28776/5 

39016/9 

38016/15 

39016/20 

28776/1 

39016/10 

39016/25 

39016/26 

2877614 

39016/11 

39016/16 

39016/21 

28776/3 

39016/8 

39016/27 

39016/28 

39016/12 

39016/29 

39016/30 

APPLICABLE 
MIL SPEC. 

SHEET MIL ·R· 

MAX. RATING NOMINAL NOMINAL NOMINAL OPERATING 
ARRANGEMENT (AMPS @ 28 VDC) VOLTAGE (V DC) RESISTANCE (il) POWER (mW) 

AT RATED VDC 

2FORMC 1 5,6,9, 12, 18,26.5 50,98,220,390,880, 1560 450 

2FORMC 1 5, 6,9, 12, 18,26.5 50,98,220,390,880, 1560 450 

2 FORM C 1 5, 6, 9, 12, 18,26.5 50,98,220,390,880, 1560 450 

2FORMC 1 5,6,9, 12, 18,26.5 100,200,400,850, 1600,3300 200 

2FORMC 1 5, 6, 9, 12, 18,26.5 100,200,400,850, 1600,3300 200 

2FORMC 1 5,6,9, 12, 18, 26.5 100,200,400, 850, 1600, 3300 200 

2FORMC 1 5,6,9, 12, 18,26.5 61, 120,280, 500, 1130,2000 290 

2FORMC 1 5,6, 9, 12, 18,26.5 61, 120,280, 500, 1130,2000 290 

"~~TELEDYNE RELAYS 
12525 Daphne Ave., Haw1horne, California 90250· Telephone (213) 777-0077 

4500 

Detailed specifications on any of our products or a complete catalog are available on request. 

For manufacturers' sales offices, see yellow pages EEM 1989 
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',r--TELEDYNE RELAYS 

Centigrid® Military Relays 
• General purpose 114 Series 
• Sensitive 134 Series 

The Centigrid® 114 Series relays are subminiature, hermeti- force/mass ratios for excellent resistance to environmental 
cally sealed, armature relays featuring low profile, .275" extremes. Gold plated precious metal contacts assure reliable 
(6.99mm) high by .370" (9.4mm) square, with .100" grid spaced switching of loads from dry circuit to 1 ampere. Contact geom-
terminals. The sensitive 134 Series is .375" (9.5mm) high and etry and low intercontact capacitance provide RF switching 
features ultra-low coil power dissipation. Both Centigrids® capability well into the UHF spectrum. The 114 Series and 134 
feature all-welded construction, hermetic sealing, and high Series are qualified to L, M and P levels of MIL-R-39016. 

CONTACT DATA COIL DATA 
APPLICABLE 

SERIES MAX. RATING NOMINAL NOMINAL NOMINAL OPERATING MIL SPEC. 
ARRANGEMENT (AMPS@. 28 VDC) VOLTAGE RESISTANCE POWER (mW) SHEET MIL -R-

AT RATED VDC 

114 2 FORM C 1 5, 6, 9, 12, 18, 26.5 50,98,220, 
450 39016/17 390,880, 1560 

114D 2 FORM C 1 5,6.,9, 12, 18,26.5 50,98,220, 
450 39016/18 390, 880, 1560 

114DD 2FORMC 1 5,6,9, 12, 18, 26.5 39,78,220, 
450 39016/19 

390, 8BO, 1560 

5,6,9, 12, 18, 26.5, 100,200,400,800, 
134 2FORMC 1 1600,3200,6500, 200 39016/41 

36,48 11000 

5,6,9, 12, 18,26.5, 100,200,400,800, 
134D 2FORMC 1 1600,3200,6500, 200 39016/42 

36,48 11000 

5,6,9, 12, 18,26.5, 64, 125,400,800, 

134DD 2 FORM C 1 36,48 1600,3200,6500, 200 39016/43 
11000 

CMOS Compatible 
Centigrid® Military Relays 

• CMOS compatible general purpose 116C Series 
• CMOS compatible sensitive 136C Series 
• CMOS compatible magnetic latching 122C Series 

CMOS compatible Centigrid® relays are subminiature, epitaxial type diodes for coil suppression, zener diodes to pro-
hermetically sealed, armature relays capable of being directly tect the MOSFET gate inputs, and N-channel enhancement-
driven by most IC logic families. Their low profile height and mode MOSFET chips. The 122C, which incorporates the same 
.100" grid spaced terminals, which precludes the need for interface circuitry as the 116C and 136C, is a magnetic latching 
spreader pads, make them ideal for applications where relay which is actuated by a short duration voltage pulse. The 
extreme packaging density and/or close PC board spacing are magnetic "memory" of this device precludes the need for con-
required. The 116C and 136C Series are qualified to Land M stant bias and or battery backup in the event of system power 
levels of MIL-R-28776 and incorporate internal silicon planar failure. 

CONTACT DATA COIL DATA 
APPLICABLE 

SERIES MAX. RATING NOMINAL NOMINAL NOMINAL OPERATING MIL SPEC. 
ARRANGEMENT (AMPS @. 28 VDC) VOLTAGE (VDC) RESISTANCE (il) POWER (mW) SHEET MIL -R-

ATRATEDVDC 

116C 2FORMC 1 5,6,9, 12,18,26.5 
39,78,220,390, 

450 28776/6 880,1560 

136C 2FORMC 1 5,6,9, 12,18,26.5 100,200,400,800, 
200 26776/7 1600,3200 

122C 2FORMC 1 5,6,9, 12, 18,26.5 
48, 120, 280, 500, 

335 -1130,2000 

A,r--TELEDYNE RELAYS 
12525 Daphne Ave., Hawthorne, California 90250· Telephone (213) 777-0077 

Detailed specifications on any of our products or a complete catalog are available on request. 
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""~TELEDYNE RELAYS 

Surface Mount 
Centigrid® Military Style Relays 

• General purpose S114 Series 
• Sensitive S134 Series 

Teledyne Relays' S114 and S134 Series are subminiature, reflow processes. The basic design and internal construction 
hermetically sealed, surface mountable relays, which com- are identical to the 114 & 134 Series Centigrid® relays (as 
bine the proven reliability of the Centigrid® Series relays with described on Page 2) and meet the requirements of 
pre-tinned leads specifically formed in compliance with M I L-R-39016. 
MIL-STD-454 to make them ideal for all types of surface mount 

CONTACT OATA COILOATA 

SERIES MAX. RATING NOMINAL NOMINAL NOMINAL OPERATING 
ARRANGEMENT (AMPS @ 28 VOCI VOLTAGE RESISTANCE (lll POWER (mWI 

AT RATEOVOC 

8114 2 FORM C 1 5, 6, 9, 12, 16, 26.5 50, 96, 220, 390, 660, 1560 450 

8114D 2 FORM C 1 5,6,9, 12, 16,26.5 50. 96, 220, 390, 660, 1560 450 

8114DD 2 FORM C 1 5,6,9, 12, 16,26.5 39, 76, 220, 390, 680, 1560 450 

8134 2FORMC 1 
5,6,9, 12, 18,26.5, 100, 200, 400, 800, 1600, 3200, 

200 
36,46 6500,11000 

8134D 2FORMC 1 
5, 6, 9, 12, 16, 26.5, 100, 200, 400, 800, 1600, 3200, 

200 
36,46 6500,11000 

8134DD 2 FORM C 1 
5,6,9, 12, 16,26.5, 64, 125, 400, 800, 1600, 3200, 

200 
36,46 6500,11000 

Low Cost 172 Series 
Centigrid® Commercial/Industrial Relays 

Low cost commercial versions of the DPDT MIL qualified ing of loads from dry circuit to 1 ampere. Contact geometry and 
Centigrid® relays. Hermetic sealing, all welded construction, low intercontact capacitance provide RF switching capability 
and gold plated precious metal contacts assure reliable switch- well into the UHF spectrum. 

GENERIC 172-5 172-12 172-26 PART 1720-5 1720-12 1720-26 NUMBERS 

Coil Voltage (VDC) I Nom. 5.0 12.0 26.5 

I Max. 5.8 16.0 32.0 

Coil Resistance (ohms ± 20%) 64 400 1600 

Pick-up Voltage (VDC, max.) Pulse Operation 3.8 9.0 16.0 

Coil Operating Power at Nominal Voltage (Milliwatts) 405 360 440 

Diode P.I.V. (VDC, min.) 172D 100 

Negative coil transient (VDC, max.) 172D 2.0 

d"'TELEDYNE RELAYS 
12525 Daphne Ave., Hawthorne, California 90250' Telephone (213) 777-0077 

Detailed specifications on any of our products or a complete catalog are: available on request. 
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A'f"'TELEDYNE RELAYS 

High Environmental Military Style TO-5 Relays 

Designed to withstand severe environ- CONTACT DATA COIL DATA 

mental conditions of shock, vibration, or SERIES MAX. RATING NOMINAL NOMINAL NOMINAL OPERATING 
ARRANGEMENT (AMPS @ 28 VDC) VOLTAGE (VDC) RESISTANCE (0) POWER (mW) 

elevated temperature in excess of nor- ATRATEDVDC 

mal military specification levels. The 412H 2FORMC 1 5,6,9, 12, 18, 26.5 50,98,220,390,880, 
450 

following versions are available, all 
1560 

50,80, 160, 300, 600, 
of which meet other requirements of 412K 2FORMC 1 5,6,9, 12, 18,26.5 1350 500 
MIL-R-39016: 

412V 2 FORM C 1 5,6,9, 12, 18,26.5 50,70, 155,235,610, 
525 412H Series-High Temperature (200°C) 1130 

412K Series-High Shock (4000 g'sIO.Sms) 
432H ~ 2FORMC 1 5,6,9, 12, 18, 26.5 100,200,400,850, 

200 412V Series-High Vibration (380 g's@200Hz) 1600,3300 
432H Series - High Temperature (200°C) -~ 

80, 120,240,480,950, 
432V Series-High Vibration (380 g's@200 Hz) 432V ~ 2 FORM C 1 5,6,9, 12, 18,26.5 1900 370 
422H Series - High Temperature (200°C) 
422K Series - High Shock (2000 g'sIO.Sms) 422H ~ 2FORMC 1 5,6,9, 12, 18,26.5 61,120,280,500, 1130, 

290 2000 -:'l 
61,120,280,500, 1130, 422K ~ 2FORMC 1 5,6,9, 12, 18, 26.5 
2000 290 

" 

RF Relays 
• RF120 Series Military Style Centigrid® Relays 
• RF170 Series Commercial Centigrid® Relays 

The RF120 and RF170 Series relays are subminiature, her- Teledyne Relays' superior all-welded construction, proven 
metically sealed Centigrid® relays featuring extremely low magnetic-latching design, and high force/mass ratios for rug-
intercontact capacitance that have been optimized to provide gedness and performance stability in severe environments. 
exceptional RF performance over the full UHF spectrum. Gold plated precious metal contacts ensure reliable DC switch-
These Series combine microwave switching capability with ing from low-level to '/, amp, as well as low, stable insertion loss. 

CONTACT DATA TYPICAL RF DATA AT 1 GHZ COIL DATA 

SERIES MAX. RATING INTERCONTACT ISOL. INS. LOSS NOMINAL NOMINAL NOMINAL 
ARRANGEMENT (AMPS Co 28 VDC) CAPACITANCE 

(dB) (dB) 
VSWR VOLTAGE RESISTANCE POWER 

(pF, TYP.) (VDC) (ll) (mW) 

~~ 2FORMC 0.5 0.02 45 .15 1.10:1 5,6,9, 12, 18, 26.5 
61, 120,280,500, 

290 
RF170 1130,2000 

~""'TELEDYNE RELAYS 
12525 Daphne Ave., Hawthorne, California 90250' Telephone (213) 777-0077 

Detailed specifications on any of our products or a complete catalog are avaitable on request. 
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dt~~TELEDYNE SOLID STATE 
Military Solid State Relays 

CD Series - Low Cost - Short Circuit Protected 
Status Indication - Optically Isolated - DC Power FET Output 

TELEDYNE MAXIMUM 
PART FEATURES LOAD 

MAXIMUM 
LOAD 

NUMBER VOLTAGE CURRENT (25°C) 

The CD21CD is the first of a family of low 
cost military solid state relays with all the 
features of our standard solid state relays. 

• TTL/CMOS Logic Compatible Control 

• .§ ". iE 
>~ 

-002 
<.5 

CDOOCD Basic Solid State Relay (SSR) 

CD01CD SSR with Status 

CD20CD SSR with Short Circuit Protection 

CD21CD SSR with Short Circuit Protection 
and Status 

• Available Early 1990 

• Integrated Short-Circuit/Current Overload Protection 

• Status Indication Provides System Built-In-Test Capability 

• Low Profile Hermetically Sealed Ceramic Package 

• Meets MIL-STD-704 for 28 Vdc System Surge and Spike Requirements 

60 Vdc 

60 Vdc 

60 Vdc 

60 Vdc 

HD Series - Short Circuit/Current Overload Protection 
True Output Status Feedback - Optically Isolated 

TELEDYNE MAXIMUM 
PART FEATURES LOAD 

1.75 Adc 

1.75 Adc 

1.2 Adc 

1.2 Adc 

MAXIMUM 
LOAD 

NUMBER VOLTAGE CURRENT (25°C) 

HDOOCF Basic Solid State Relay (SSR) 60 Vdc 2.1 Adc 

HD02CF SSR with Output Status 60 Vdc 2.1 Adc 

HD20CF SSR with Short Circuit Protection 60 Vdc 2.1 Adc 

HD22CF SSR with Short Circuit Protection 60 Vdc 2.1 Adc 
(88062-001 ):j: and Output Status 

HD24CF 
SSR with Short Circuit Protection 60 Vdc 2.1 Adc 
and Short Circuit Trip Status 

• TTL/CMOS Logic Compatible Control 
:j: DESC Selected Item Drawing 88062-001 Pending for HD22CFY 

• Unique Voltage Sense Across Output Gives True Output Status Indication 

• Integrated Short Circuit/Current Overload Protection 

• Meets MIL-STD-704 for 28 Vdc System Surge and Spike Requirements 

• Available with Short Circuit Trip Status (HD24CF) 

FB Series - Bi-directional Power FET Output 
Low Leakage - Optically Isolated - Fast Switching Speed 

TELEDYNE MAXIMUM MAXIMUM LEAKAGE MAXIMUM MAXIMUM 
PART LOAD LOAD CURRENT TURN-ON TURN-OFF 

NUMBER VOLTAGE CURRENT (25°C) @ 25°C TIME TIME 

FBOOFC ± 180 Vpk ±800 rnA ±200 nA 600 p's 600 p's 

FBOOKB ±350 Vpk ±250 rnA ±200 nA 500 p's 500 p's 

FBOOCD ± 80 Vpk ± 1.1 A :t: 2p.A 800 p's 300 p.S 

• Third Output Pin Doubles 
Load Current Capability 

• High Voltage Output • Fast Switching Speeds 

• Extremely Low Leakage Current • Low Profile 6-pin Metal Mini-DIP 

fff~~TELEDYNE SOLID STATE 
A DivIsion of leIedyne Relays 

12525 Daphne Ave., Hawthorne, California 90250 • Telephone (213) 777-0077 

Detailed specifications on any of our products or a complete catalog are available on request. 
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"~TELEDYNE SOLID STATE 
Military Solid State Relays 

M90FS/M85FS Series _. Short Circuit Protected 

Optically Isolated - DC Power FET Output 

TELEDYNE MAXIMUM MAXIMUM 
PART LOAD LOAD 

MAXIMUM 
ON RESISTANCE 

NUMBER VOLTAGE CURRENT (25°C) (100 mA, 25°C) 

M90FS-2 60 Vdc 1 Adc 0.3 {} 
(85006-001):1: 

M85FS-2 60 Vdc 1.35 Adc 0.3 {} 

M85FS-2A 40 Vdc 2.1 Adc 0.15 {} 
(88061-001):1: 

:l:DESC Selected Item Drawing 85006-001 assigned to M90FS-2Y. 
DESC Selected Item Drawing 88061-001 assigned to M85FS-2AY. 

• Available to DESC Selected Item Drawings 

• TTL/CMOS Logic Compatible Control 

• 3.8 to 32 Vdc Input Control Range 

• Meets MIL-STD-704 for 28 Vdc System Surge and 
Spike Requirements 

These solid state relays provide protection whether switching into a dead short or shorting the output under load. 

The M90FS-2 is housed in a low profile Centigrid® package which conserves space in high density packaging applications. 

The M85FS series is housed in a metal DIP package which maximizes heat dissipation. 

M33 Series - Short Circuit Protected - True Output Status 
DC Power FET Output - Up to 10 Amps 

• TTL/CMOS Compatible Control 

• Optically Isolated 

• Integrated Short Circuit/Current Overload 
Protection 

• True Output Status Indication 

TELEDYNE 
PART 

NUMBER 

M33-1 

M33C-1N 

M33C-1 

M33S-1 

M33C-INS 

M33C-4NS 

M33C-1S 

FEATURES 

Basic Solid State Relay 
(SSR) 

SSR with Short Circuit 
Protection 

SSR with Short Circuit 
Protection 

SSR with Short Circuit 
Protection and True 
Output Status 

SSR with Short Circuit 
Protection and Short 
Circuit Trip Status 

SSR with Short Circuit 
Protection and True 
Output Status 

• Meets MIL-5TD-704 for 28 Vdc System Surge • with heatsink 
and Spike Requirements 

• Available with Short Circuit Trip Status 

• Low Profile 22-pin Hermetic Case 

"~TELEDYNE SOLID STATE 
A DMsion of 'IMdyne Relays 

MAXIMUM 
LOAD 

VOLTAGE 

60 Vdc 

60 Vdc 

60 Vdc 

60 Vdc 

60 Vdc 

60 Vdc 

12525 Daphne Ave., Hawthorne, California 90250 • Telephone (213) 777-0077 

MAXIMUM 
LOAD 

CURRENT 
(25°C) 

5 Adc 

5 Adc 

10 Adc· 

5 Adc 

5 Adc 

10 Adc· 

MOUNT-
ING 

FLANGES 

Yes 

No 

Yes 

No 

No 

Yes 

Detailed specifications on any of our products or a complete catalog are available on request. 

4500 
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"~TELEDYNE SOLID STATE 
Military Solid State Relays 

4500 

M85F/M90F Series - AC/DC Power FET Output - Optically Isolated 

TELEDYNE MAXIMUM MAXIMUM 

• Available to DESC Selected Item 
Drawings 

• TTL/CMOS Logic Compatible Control 

• 3.S to 32 Vdc Input Control Range 

• Meets MIL·STD·704 28 Vdc Surge 
and Spike Requirements 

Patent Pending 

PART 
NUMBER 

M90F·l 

M90F·2 

M91F·l 

M91F·2 

M85F·l 

M85F·2 

M8SF·l 

M8SF·2 

M93F·l 

M93F·2 

M92F·l 

M92F·2 

M92F·3 

M85VF·l 

M85VF-2 

M85F-2A 

LOAD LOAD 
VOLTAGE CURRENT (2S0C) 

SO Vdc 0.5S Adc 

SO Vdc 1.0 Adc 

±SO Vpk 0.4 Arms 

+SO Vpk 0.7 Arms 

SO Vdc 0.75 Adc 

SO Vdc 1.35 Adc 

±SO Vpk 0.54 Arms 

±SO Vpk 0.95 Arms 

100 Vdc 0.35 Adc 

400 Vdc 0.135 Adc 

±400 Vpk 0.09 Arms 

±200 Vpk 0.18 Arms 

±100 Vpk 0.24 Arms 

SO Vdc 0.75 Adc 

SO Vdc 1.35 Adc 

60 Vdc 2.1 Adc 

M33·2N - High Current Pulse/Squib Fire Capability 

• Up to 100 A Pulse Load Capability 

• 6.5 Adc Continuous at 25°C 

• Low ON Resistance (75 mO) 

• 80 Vdc Blocking Power FET Output 

'. Fast Switching Speed 

• Transformer Isolated 

M30/M31 Series - Single Pole Double Throw 
AC/DC Power FET Output - Optically Isolated 

The M30 & M31 are military style SPDT high 
power bi·directional solid state relays, packaged 
in a 22-pin low profile hermetic case. The relays 
are optically isolated to protect delicate input 
logic circuits from output voltage transients. The 
control line is directly compatible with CMOS 
and TTL logic. 

• TTL/CMOS Logic Compatible Control 

• SPOT Break·Before·Make 

• Low ON Resistance (0.150) 

TELEDYNE MAXIMUM 
PART LOAD 

NUMBER VOLTAGE 

M3Q-1 ±80 Vpk 

M30-2 ±lS0 Vpk 

M30-4 ±320 Vpk 

M31-1 SO Vdc 

M31-2 lS0 Vdc 

M31-4 320 Vdc 

M31-1A SO Vdc 

M31-2A lS0 Vdc 

M31-4A 320 Vdc 

• with 2°CIW heatsink 

"~TELEDYNE SOLID STATE 
A DMsIon of ~ Relays 

12525 Daphne Ave .. Hawthorne, California 90250 • Telephone (213) 777-0077 

Detailed specifications on any of our products or a complete catalog are available on request. 

8*1646 For manufacturers' sales offices, see yellow pages 

ON RESISTANCE 
TYP. (OHMS) 

O.S 

0.3 

1.2 

O.S 

O.S 

0.3 

1.2 

O.S 

4 

25 

50 

20 

8 

O.S 

0.3 

0.15 

MAXIMUM 
LOAD 

CURRENT (2S0C)* 

4.1 Arms 

2.S Arms 

1.3 Arms 

4.S Adc 

3.0 Adc 

1.5 Adc 

S.2 Adc 

5.2 Adc 

2.S Adc 

EEM 1989 
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<',fA-TELEDYNE SOLID STATE 
Military Solid State Relays 

602/M02 10 A/250 Vac - Optically Isolated 
• TTL Logic Compatible Input • Zero Voltage Turn-on • DESC Drawing 86031-001 (602-1y) 

MAXIMUM LOAD 
TELEDYNE CONTROL VOLTAGE MAXIMUM 

PART VOLTAGE 
CONTINUOUS TRANSIENT 

LOAD 
NUr,'BER RANGE CURRENT (2S0C) 

Vac PEAK 
602-1/M02-1 3.8-32 Vdc 250 460 10 Arms 

602-21 90-250 Vac 250 460 10 Arms 

652 Series - AC Output - Qualified to MIL-R-28750 - Up to 35 A 
653 Series - DC Output - TTL Compatible Input - Up to 30 A 

TELEDYNE CONTROL VOLTAGE MAXIMUM LOAD MAXIMUM LOAD 
PART NO. RANGE VOLTAGE CURRENT (2S0C)' 

652-1 4-32 Vdc 250 Vac 25 Arms (M28750/1 0-001) 
652-2 4-32 Vdc 250 Vac 25 Arms (M2875011 0-002) 
652-3 4-32 Vdc 250 Vac 35 Arms 

653-1 3-16 Vdc 50 Vdc 25 Adc 

653-4 16-32 Vdc 80 Vdc 20 Adc 

653-5 16-32 Vdc 50 Vdc 30 Adc (88049-001) :I: 
652 Series - Patent #4,339,670 * with heatslnk :l:DESC Selected Item Drawing 88049-001 assigned to 653-5Y 

682/683 AC and DC Solid State DIP Relays 
Optically Isolated - Qualified to MIL-R-28750 

• TTL Logic Compatible Input • Low Profile Metal DIP Package 

TELEDYNE CONTROL VOLTAGE MAXIMUM LOAD 
PART NUMBER RANGE RATING (2S0C) 

682-1 3.8-32 Vdc 2A* 250 Vac 
(M28750/9) (40-440 Hz) 

683-1 3-15 Vdc 600mA/50 Vdc (M28750/8) 
* with heatslnk; 1 A without heatslnk 

M640 Series - Qualified to MIL-R-28750 - Fast Switching Speed 

TELEDYNE MILITARY MAXIMUM LOAD RATING 
PART NUMBER PART NUMBER (@ MAX. INPUT VOLTAGE) 

M640-1W M28750/5-001 ± 4OV/50 mApkiBi-directionall 

M643-1W M28750/6-001 40 Vdc/250 rnA 

M643-2W M28750/7-001 250 Vdc/100 rnA 

4N50 ISOcube® Military Opto-Isolator 
Hermetically Sealed - High Isolation 

Packaged in a low profiled hermetically sealed case, .275" (6.98mm) 
high by .370" (9.4mm) square, with pin-out on .100" grid centers 
for ease of pc board layout. The miniature 4N50 provides the highest 
input/output isolation available in a military style optical isolator. 

-,fA-TELEDYNE SOLID STATE 
A DIvisIon of ~ Relays 

PERFORMANCE FEATURES 
Isolation 1500 Vrms 

Transfer Ratio 140% min. 

Output Voltage 40V min. 

12525 Daphne Ave., Hawthorne, California 90250 • Telephone (213) 777-0077 

Detailed specifications on any of our products or a complete catalog are available on request. 
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"~TELEDYNE SOLID STATE 
Commercial/Industrial Solid State Relays 

Subminiature Solid State Relays in Standard DIP Packages 

Features all solid state circuitry with hybrid microcircuit construc
tion, and high input/output isolation (up to 2500 Volts/109 Ohms). 
Fourteen models available providing choice of output: bi-directional, 
AC (zero or non-zero switch) and DC. The 640 Series, 643 Series 
and C46/47 Series are direct pin-for-pin replacements for standard 
TO-116 DIP reed relays . 

• 641/645 Series and 645V-2H are UL recognized (File #55197) and CSA certified (File #31043) 

• 645V-2H is VOE approved to VOE 0883/6.80 

• 645 Series meets VOE and FCC Class A conducted emission limits 

• C46/C47, and 645 Series are patented 

CONTROL RATINGS ISOLATION MAXIMUM LOAD RATINGS 
TELEDYNE CURRENT VOLTAGE PART VOLTAGE MAXIMUM TRANSFORMERI TYPE 
NUMBER (Vdc) CURRENT OPTICAL (AC/DC) @ MAXIMUM TRANSIENT (mAde @ Sv) INPUT VOLTAGE CONTINUOUS (PEAK) 

640-1 4-10 22 Transformer Bi-directional ±80 mA ±50 Vpk ±50 Vpk 

641-1 4-10 16 Transformer AC 0.5 A 140 Vrms 200 Vpk 

641-2 4-10 16 Transformer AC 0.5 A 250 Vrms 400 Vpk 

643-1 3.8-10 15 Transformer DC 400 mA 60 Vdc 60 Vdc 

643-2 3.8-10 15 Transformer DC 100 mA 250 Vdc 250 Vdc 

643-3 3.8-10 15 Transformer DC 600 mA 130 Vdc 130 Vdc 

645-1 3.8-32 12 Optical AC 1 A 140 Vrms 200 Vpk 

645-2 3.8-32 12 Optical AC 1 A 250 Vrms 400 Vpk 

645-2H 3.8-32 12 Optical AC 1 A 250 Vrms 550 Vpk 

645V-l 3.8-32 15.5 Optical AC 1 A 140 Vrms 200 Vpk 

645V-2 3.8-32 15.5 Optical AC 1 A 250 Vrms 400 Vpk 

645V-2H 3.8-32 15.5 Optical AC 1 A 250 Vrms 550 Vpk 

Serendip Power FET Relays 

C46F-l 3.8-32 12 Optical Bi-directional 250 mA ± 100 Vdc ±10C Vdc 

C46F-2 3.8-32 12 Optical Bi-directional 200 mA ±200 Vdc ±200 Vdc 

C46F-3 3.8-32 12 Optical Bi-directional 100 mA ±400 Vdc ±400 Vdc 

C47F-l 3.8-32 12 Optical DC 350 mA 100 Vdc 100 

C47F-2 3.8-32 12 Optical DC 140 mA 400 Vdc 400 

lI~TELEDYNE SOLID STATE 
A DIvIsion of leIedyne Relays 

12525 Daphne Ave., Hawthorne, California 90250 • Telephone (213) 777-0077 

Detailed specifications on any of our products or a complete catalog are available on request. 
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A~"TELEDYNE SOLID STATE 
Commercialllndustrial Solid State AC Power Relays 

601 Series - Optically Isolated, Zero Voltage Turn-On 
5 and 10 Amps 

CONTROL 
MAXIMUM LOAD MAXIMUM LOAD CURRENT 

UL Recognized - File #E59547 
CSA Certified - File #31043 

VOLTAGE 
RANGE 

3-32 
Vdc 

VOLTAGE 

CONTINUOUS TRANSIENT 
Vrms Vpk 

250 500 

250 600 

RATING & PART NUMBERS 

5A 10 A 

601-1 601-2 

601-1H 601-2H 

611 Series - Optically Isolated, Zero Voltage Turn-On 
10 to 40 Amps 

CONTROL MAXIMUM LOAD VOLTAGE OUTPUT CURRENT RATING & PART NUMBERS 

UL Recognized - File #E55197 
CSA Certified - File #31043 

VOLTAGE 
RANGE 

3-28 

Vdc 

90-250 
Vac 

(47-70 Hz) 

CONTINUOUS 
(RMS) 

140 

250 

250 

140 

250 

250 

TRANSIENT 
(PEAK) 10 A 15 A 

200 611-7* 611-3 

400 611-8* 611-4 

600 611-8H* 611-4H 

200 611-17 611-13 

400 611-18 611-14 

600 611-18H 611-14H 

" " (611-11 thru 611-16) 'Avallable In N/C (Form B) configuration. with B suffix (e.g .• 611B-7). 

25 A 

611-1 

611-2 

611-2H 

611-11 

611-12 

611-12H 

C15, 615, 615 V Series - Optically Isolated, Zero Voltage Turn-On 
10, 25, and 40 Amps 

40 A 

611-5 

611-6 

611-6H 

611-15 

611-16 

611-16H 

c-ag OUTPUT (LOAD) CURRENT MAXIMUM LOAD 

• TTL Logic Compatible Input 

• High Dielectric Isolation 

• VDE/UL/CSA Version Available 

615 Series 

CSA Certified 
File #31043 

UL Recognized 
File #E55197 

615V Series 

VDE Approved 
TO 0806/8.81 

RATING & PART NUMBER VOLTAGE 

jj)~ 10 A 25A 40 A CONTINUOUS TRANSIENT 

-- (RMS) (PEAK) 
e.e 

615-1 615-3 615-5 140 200 .... 
~~ 
",,,, 615-2 615-4 615-6 250 400 ... ", 

C'i~ 615-2H 615-4H 615-6H ... 
615V-2H* 615V-4H* 615V·6H* 250 600 

"' .. ~~ 
C15DS-V-AR44-25 (25 A) 440 800 

... C15DS-V-AR44·40 (40 A) 440 800 

'615V models meet VDE creepage and dielectric strength requirements. 

621 Series - High Voltage, Optically Isolated, 
Zero Voltage Turn-On 

Designed to meet safety requirements of UL, CSA, 
VDE and IEC and dielectric requirements of VDE. • CSA Certified 

File #31043 
(621-1 thru 621-6) CONTROL MAXIMUM LOAD CURRENT 

VOLTAGE RATING & PART NUMBERS 
• UL Recognized • 

File #E55197 
(621-1 thru 621-6) 

• 3750 Vrms Isolation 

RANGE 

3-14 Vdc 

12-32 Vdc 

90-250 Vac 
(45-70 Hz) 

15 A 25A 40 A 

621-1* 621-3* 621-5* 

621-2* 621-4* 621-6' 

621·11 621-13 621-15 
• High Voltage Output 

480 Vrms, 800 Vpk • Available In N/C (Form B) configuration - Order e.g. 621 B-1). 

'R"TELEDYNE SOLID STATE 
A DIvIsIon of l8Iedyne Relays 

12525 Daphne Ave .. Hawthorne. California 90250 • Telephone (213) 777-0077 

Detailed specifications on any of our products or a complete catalog are available on request. 
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4500 RELAYS 

'~TELEDYNE SOLID STATE 
Commercial/Industrial Solid State DC Power Relays 

603 Series - Optically/Transformer Isolated 

MAXIMUM LOAD CURRENT 
CONTROL MAXIMUM RATING AND PART NUMBERS 
VOLTAGE ISOLATION LOAD 

2 Adc 5Adc RANGE VOLTAGE 

603·1 603·2 3·32 Vdc Optical 50 Vdc 

603·21 " 603·22" 3·32 Vdc Optical 50 Vdc 

- 603·3 4-10 Vdc Transformer 250 Vdc 

- 603-4 10-32 Vdc Transformer 250 Vdc 

603·11 603-12 90·250 Vac Optical 50 Vdc 

• Note: 603·21, ·22 have controlled rise and fall time. 

613 Series - High Current, DC, Transformer Isolated 

TELEDYNE CONTROL VOLTAGE MAXIMUM LOAD MAXIMUM LOAD 
PART NUMBER RANGE VOLTAGE CURRENT 

613·1 4-10 Vdc 
50 Vdc 20 Adc 

613·2 10·32 Vdc 

Solid State Computer Input/Output Interface Modules 

C76 Hybrid DIP I/OTM System 
Optically Isolated - TTL/CMOS Logic Compatible Input 

• Enable .Function on Inputs 

• High Noise Immunity 

• Meets VDE Voltage and 
Spacing Requirements 

• TO·116 DIP Package 
(16 pin) 

C76 HYBRID lID INTERFACE SYSTEM 

",,:[cr~~(cg!f:~~Lct:5 r __ !R!!..G~M!!.A~(_C!"!!D.!;.lI~.~ - :-I 

nl.OS uti ! 

(RElAY CONTACTS, 

UMIT SIITCHU. 

lIO_UO uc 

[ ,C, ) I--"""'""''-l-ol 

lOADS 
(RELAYS, MOTORS, 

SOLENOIDS, 

5_250 ue l 

liGHTS) I-f~;-+-I 

CDM"UI(~ I 
I 
I 

PART 
TYPE CHARACTERISTICS NUMBER 

C76AO·1 AC Output 3.8·16 Vdc Input 
5·250 Vrms, 1 A Output 

C76AI·1 AC Input 90·135 Vrms and 
180·250 Vrms Inputs 

C76DO·1 DC Output 3.8·16 Vdc Input 
3·60 Vdc, 0.6 A Output 

C76DI·1 DC Input 9·60 Vdc Input 

Teledyne Solid State C76 DIP IIO™ Modules are 
designed for use in computerized control systems 
for noise·free isolated interfacing of computer logic 
elements to harsh industria! environments. 
Modules employ custom microcircuits in a TO-116 
DIP. Eliminates mounting tracks for low "per-point" 
cost. Meets VDE requirements. Features CMOS 
and TTL compatibility, optical isolation, high noise 
immunity and an ENABLE function on input 
modules. For use in robotics, computerized pro
cess control, machine tool control, programmable 
controllers and ATE. 

"',"TELEDYNE . SOLID STATE 
A DIvisIon at Teledyne Relays 

12525 Daphne Ave .. Hawthorne. California 90250 • Telephone (213) 777-0077 

4500 

Detailed specifications on any of our products or a complete catalog are available on request. 

B-1650 For manufacturers' sales offices, see yellow pages EEM 1989 



HEARST ENGINEERING SOFTWARE 

ICMASD ••• IC Alternate Source Directory If you've used the IC MASTER, you 
know what the Alternate Source Directory is. Engineers tell us that it's one of the most valuable sections of the 
Maste[ The Alternate Source Directory ... ASD ... is now available in floppy disk 'I~~ 
form. ~ •. tl 

The electronic ASD is FAST! Just ask a question and the answer pops up in a 
split second. 

The electronic ASD is FLEXIBLE! You can add ICs and you can add comments. 
You can add part numbers, prices, technical notes or anything else you like. 

You can customize the ASD to fit your needs and the needs of your company. 
Order the Alternate Source Directory for your AT, XT or compatible. We'll 

send you two floppies and a very simple piece of printed documentation. Download the floppies and you're in 
business. All you need is a hard disk. 

EEMANAGE .•• for engineering managers Developed by the publishers of EEMI 
Electronic Engineers Mastet EEMANAGE is a software program designed to make life easier for engineers and 
engineering managers. 

EEMANAGE does many things: 1. Develops Bills of Materials 2. Assigns Part 
Numbers logically 3. Manages Engineering Inventories 4. Issues Purchase 
Requisitions 5. Relieves Engineering Inventories 6. Manages a Parts Storage 
System 7. Issues Engineering Change Notices 8. Interfaces with dBaselll+ 
Programs. 

EEMANAGE is completely menu driven. It is simple to understand and operate. 
Ii2I1I1LllEIE~1iIl1ll Any competent secretary can be up and running on EEMANAGE in minutes. 

Order EEMANAGE for your AT, Xl or compatible. We'll send you one floppy and brief, very user friendly 
documentation. 

The basic price for ICMASD or EEMANAGE is $149.50* each and includes floppy disk(s) and complete program 
docu mentation. 

For immediate shipment you can order ICMASD or EEMANAGE on your VISA or Master<ard credit card simply by 
calling Marie Botta at (516) 227-1300. 

To order by mail send your purchase order to: 

Hearst Business Communications 

645 Stewart Avenue Gorden City, NY 11530 Att: Marie Botto FAX (516) 227-1901 
*Taxable in NY, MA, IL, CA 
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I ~ WABASH MAGNETICS - The Reed Relay Specialist 

805 SERIES 

815 SERIES 

818 SERIES 

802/803 SERIES 

~.". . ! 
I .. 

SUB-MINIATURE RR 
804/806 SERIES 

050 Ola. Depression 

tf~>:J 
750 Max. F300~ .250 

I 

4' • 
Max.-I .JL OlO 

I ~w=\ll oJ -~ ~ "o~ "0~200~ 
;;~o ~~~o~ 

~~o~ L M~ J r-,t5 I I 
030 . -[1 tI2°01"0!:! 

360 c- 910 
Max Max 

Irl-r.AX. 
.240 

.0200IA. ~ 
(TYP.) .125 

.100-t-!----r 

I<--- MAJ(~ I .805 I 

~=ri 
.IOOtt- .500 ----t"t-.100 

g ""'"TMAX. 
.235 

. 020DIA. --*-
(TVP.) .125 

ii~~.) -t1 --r 

r---- 185~ 

SUB-MINIATURE DRY REED RELAYS 

~ 807/808 SERIES 

~ 
.125 

H r- .700--1 

10-- M~ I .805 I 

SPECIFICATIONS - Contact Ratings (Max
imum Form A) - Voltage: 200 VDC. Current 
(Switch): 0.5 Amps. Current (Carry): 
1 Amp. Power (DC): 10 Watts. Power (AC 
Suppressed): 15 Volt-Amperes. Resistance 
(Initial): 200 Milliohms. Peak Breakdown 
Voltage: 250 VDC. Operate Time: 0.5 
mSec. Max Release Time: 0.5 mSec Max. 
Operating Parameters - Tempera
ture - 40·C to + B5·C. Shock: 100G 
Max. B ± 1 mSec. 112 Wave. Insulation 
Resistance: 1010 ohms min. Capacitance: 
0.2 picofarad. Nominal Coil Voltage: 5/6, 

The B15 Series, offers increased versatility 
while maintaining the DIP package 
approach to hi-density printed circuit 
applications. Standard part numbers 
I isted are subject to specifications shown 
forthe 805 Series. The 815 has the capac-
ity to offer dry reed switches to 1/2 Amp rat-
ing plus up to a 200 VDC max. switching 
voltage. Optional features include diode 
suppression, magnetic shielding and elec-
trostatic shielding. 

SPECIFICATIONS-Contact Ratings (Max
imum Form A)-Voltage: 200 VDC. Cur
rent (Switch): 0.5 Amps. Current (Carry): 
1 Amp. Power (DC): 10 Watts. Power (AC 
Suppressed): 15 Volt-Amperes. Resistance 
(Initial): 200 Milliohms. Peak Breakdown 
Voltage: 250 VDC. Operate Time: 0.5 
mSec. Max. Release Time: 0.5 mSec Max. 
Operating Parameters - Tempera· 
ture -40°C to +85°C. ShOCk: 100G 
Max. 8 ±1 mSec. 1/2 Wave. Insulation 
Resistance: 1010 ohms min. CapaCitance: 

The 802 and 803 are sub·miniature reed 
relays in a Single-Inline package. They 
ar~ both available in a 1 Form A con· 
figuration and are P.C. mountable. Con· 
tact ratings of 200 volts DC with total 
power handling of 10 watts is standard. 

The 804 and B06 su b-m i n iature reed 
relays come in a 1 Form A configuration. 
Both relays are P.C. mountable and are 
completely enclosed for environmental 
protection, extended life and easy clean
ing. Call Wabash Magnetics for complete 
details. 
SPECIFICATIONS - Contact Ratings: 
(max.) 200 VDC, 0.5 Amp (switching), 1.0 
Amp (carry), 10 Watts DC, 15 V-A (AC sup
pressed), 250 Volts peak breakdown, 200 
milliohms max. initial contact resistance . 
Temperature: + 85'C to - 40·C. Shock: 
30 G max., 11 ± 1 mSec. Vibration: 10 G 
max. @ 0 to 1700 Hz. Insulation Resis-

Can- Nom. Max. Coil 
tact Volt- Volt- Resist. Part 
Form age age ±10%& Number 

5/6 8 200 807/808-211 
lBt 12/15 16 800 807/808·212 

24 32 2000 807/808-213 

5/6 8 125 807/808-316 
let 12/15 16 500 807/808-317 . 24 32 2000 807/808-318 

• (lA1B guarantee break-before·make) 

12/15. Must Operate Voltage: 3.B, 9.6. 
Must Release Volta~e: 0.5, 1.0. 
Physical Charactenstics - Contact Configu
ration: 1A. Environmental Protection: 
Enclosed for extended life and cleaning. 

Con- Nom. Max. Coil 
tact Volt- Volt- Resist. Part 
Form age age :t10%", Number 

1ASPST 5/6 19 500 805-101 
NO 12115 24 800 805-102 

E.S.S. Added for 50 ohm transmiSSion line 
switching. 

Can- Nom. Max. Coil 
tact Volt- Volt- Resist. Part 
Form age age ±10%& Number 

5/6 14 200 i 815-101-014 
lA 5/6 19 500 , 815-102-014 

12/15 19 500 . 815-103-014 
24 40 2150 815-104-014 
5/6 14 200 815-201-014 

2A 12/15 19 500 815-202-014 
24 38 2000 ,815-203-014 
5/6 7 200 815-221-014 

lB 12/15 16 500 815-222-014 
24 32 2000 815-223-014 
5/6 8 80 ,815-241-014 

lC 12/15 19 500 ' 815-242-014 
24 38 2000 815-243-014 

0.2 picofarad. Nominal Coil Voltage: 5/6, 
12115. Must Operate Vultage: 3.8, 9.6. 
Must Release Voltage: 0.5, 1.0. 
Physical Characteristics-Contact Con
figuration: 1A Environmental Protection: 
Enclosed for extended life and cleaning. 

Con- Nom. Max. Coil 
tact Volt- Volt- Resist. Part 
Form age age ±10%& Number 

1A SPST 5/6 19 500 818-101 
NO 12115 24 800 818-102 

Coil 
contact Nominal Resistance Part 

Form Voltage ±10%& Number 

5/6 500 802·101 
1A 12/15 500 802·102 

24 2000 802-103 
5/6 125 802-104 

En- 5/6 500 803-101 
closed 12/15 500 803-102 

lA 24 2000 803-103 
5/6 125 803-104 

tance: 10100hms min. Capacitance: 0.5 pf. 
Life Expectancy: 100 x 1060perations at dry 
ckt.; 50 x 106 operations at signal levels; 
20 x 106 operations at rated load. 

Can- Num. Max. Coil 
tact Volt- Volt- Resist. Part 
Form age age ±10%& Number 

5/6 8 60 804 0 101 
1A 12/15 18 370 804-102 

24 27 950 804-103 

5/6 12 500 806-101 
1A 12/15 24 1200 806-102 

24 38 2000 806·103 

Con- Nom. Max. Coil 
tact Volt- VOlt- Resist. Part 
Form age age ±10%& Number 

5/6 13 350 807/808-101 
lA 12/15 24 1200 807/808-102 

24 39 3200 807/808-103 

5/6 10 200 807/808-201 
2A 12/15 20 800 807/808·202 

24 32 2000 807/808·203 ~
-rMAX' 

.100 ~ 
(TYP.)---ti .020 DIA. (TYP.) R Contact Forms Available: I, 2, 3 Po:e. Forms A, B, & C. 

8·1652 For manufacturers' sales offices, see yellow pages EEM 1989 



. 4500 RELAYS 4500 

[ Wabasti Dept. EM, First and Webster Streets {Wabash, Indiana 46992 {(219) 563·2191 /TWX 810·290·2722IFAX 219·563·1652 

U0@~[[Q@1jd~ WABASH MAGNETICS - Th.e Reed Relay Specialist 

MINIATURE DRY REED RELAYS 
827/828 SERIES 

MINIATURE DRY REED RELAYS 
837/838 

~1To 
MAX. 

----*-
.150 .125 
TVP ---r 
( .) .025 OIA. (TVP.) 

~
----, 

.360 
MAX. 

---L 
.125 

.150 
TVP.+1 .0250IA.~ 

STANDARD REED RELAYS 
842/843 SERIES 

f 1 r--- '.000 ---1 

~ 1=1.080 ·_1 

~ ~ I-- 1.000 ------1 

r-1.125~ 

[ 1 

~ ~ r--- 1.000 ---l 

r---,.m"'-------j 

11"1 I 'rr-u ... u ... u lru TUTU .... U "'u"· U U 
1!'* L '" ;0 ,,;;)" I------,,,,----.j 

846/847 SERIES 

~
MAX' 

.700 

.025 SQ. 
(TVP.) .250 

i~~hH ---r 

Q~MAX. 
.025 SQ. L..l. 
(TYP.) .250 

if~~.) -t1 ----r 
* Spacing not available in 1 pole package. 

12.705~ 

1 1 m ]~i 
111'--2.000 ---1~ 2.200' ----<I 

2.400 

The relays shown here are just a sampling of the many designs and 
configurations manufactured by Wabash Magnetics as standard products. We 
also offer design assistance and custom designed relays through our fully 
staffed engineering department. Should you require a custom designed relay, 
here are some parameters to consider: 

U.L. and C.S.A. Recognition 
Several relay series are recognized under the Component Program of 
Underwriters' Laboratories. Most of these relays also have C.S.A. recognition. 
Regardless of which series you are interested in, Wabash can help you obtain 
the U. L. or C.S.A. recognition your design requires. 

wabash Magnetics 
1st & Webster Streets, Wabash, Indiana 46992 
(219) 563·2191 TWX: 810·290·2722 FAX: 219·563·1652 

Con· Nom. Max. Coil Con· Nom. Max. Coil 
tact Volt· Volt· Resist. Part tact Volt· Volt· Resist. Part 
Form age age :!:10%. Number Form age age :!:10%. Number 

5/6 22 500 827/828·101 5/6 8 200 827/828·211 
lA 12/15 28 800 827/828·102 lBt 12/15 16 800 827/828·212 

24 44 2000 827/828·103 24 32 2000 827/828·213 
5/6 14 200 827/828·201 5/6 8 60 827/828·316 

2A 12/15 29 800 827/828·202 l~t 12/15 16 240 827/828·317 
24 46 2000 827/828·203 24 32 960 827/828·318 

* (lAlB guarantee break·before·make) 
Contact Forms Available: I, 2, 3, 4, & 6 Poles. Forms A, B, & C including magnetic 
latchers. 
SPECIFICATIONS - Contact Ratings: (max.) 200 YDC, 150 YAC, 0.5 Amp (switching), 
3 Amp (Carry), 10 Watts DC, 25 Y·A (AC suppressed), 300 Yolts peak breakdown, 200 
milliohms max. initial contact resistance. Temperature: - 40°C to + 850 G. Shock: 
30 G max., 11 :!:1 mSec. Vibration: 10 G max. @ 0 to 1700 Hz. Insulation Resistance: 
10' Ohms min. Capacitance: 0.5 pf. Life Expectancy: 100 x 10' ops @ dry ckt.; 50 x 
10' ops @ signal levels; 20 x 10' ops @ rated load. 

Con· Nom. Max. Coil Con· Nom. Max. Coil 
tact Volt· Volt· Resist. Part tact Volt· Volt· Resist. Part 
Form age age :!:10%. Number Form age age :!:10%. Number 

5/6 22. 500 837/838·101 5/6 8 200 837/838·211 
lA 12/15 28 800 837/838·102 lBt 12/15 16 800 837/838·212 

24 44 2000 837/838·103 24 32 2000 837/838·213 
5/6 14 200 837/838·201 5/6 8 60 837/838·342 

2A 12/15 29 800 837/838·202 1 ~t 12/15 16 240 837/838·343 
24 46 2000 837/838·203 24 32 960 837/838·344 

• (lAlB guarantee break·before·make) 
Contact Forms Available: 1, 2, 3, 4, & 6 Pole. Forms A, B, & G including magnetic 
latchers. 
SPECIFICATIONS - Contact Ratings: (max.) 200 YDC, 150 YAG, 0.5 Amp (switchin~), 
3 Amp (carry), 10 Watts DC, 25 Y·A (AG suppressed), 300 Yolts peak breakdown, 200 
milliohms max. initial contact resistance. Temperature: -40oG to +85,oG. Shock: 
30 G max., 11 :!:1 mSec. Vibration: 10 G max. @ 0 to 1700 Hz. Insulation Resistance: 
10' Ohms min. Capacitance: 0.5 pt. Life Expectancy: 100 x 10' ops @ dry ckt.; 50 x 
10' ops @ signal levels; 20 x 10' ops @ rated load. 

Con· Nom. Max. Coil Con· Nom. Max. Coil 
tact Volt· Volt· Resist. Part tact Volt· Volt· Resist. Part 
Form age age :!:10%. Number Form age age :!:10%. Number 

5/6 22 150 842/843·101 l~~~Pi 9 100 842/843·209 
lA 12/15 45 600 842/843·102 lBt 18 400 842/843·211 

24 90 2400 842/843·103 24 36 1600 842/843·213 
48 175 9000 842/843·104 48 72 6400 842/843·215 

5/6 20 100 842/843·201 6 9 100 842/843·311 
2A 12/15, 41 400 842/843·202 l~t 12 18 400 842/843·315 

24 82 1600 842/843·203 24 36 1600 842/843·319 
48 165 6400 842/843·204 48 72 6400 842/843·323 

• (lAlB guarantee break·before·make) 
Contact Forms Available: 1, 2, 3, 4, 5, 6, 8, & 12 Pole. Forms A, B, & G including 
magnetic latchers. 
SPECIFICATIONS - Contact Ratings: 400 VDG, 250 YAG, 1.5 Amp (switching) 6 Amp 
(carry), 25 Watts, 40 Y·A (AG suppressed) 50 milliohm max. initial contact resistance 
500 volts peak breakdown. Temperature: - 40 0 G to + 85°C. Shock: 30 G max., 11 
:!:1 mSec. Vibration: 10 G max.@ 0·1700 Hz. Insulation Resistance: 10' Ohms min. 
Capacitance: 1.5 pf. Life Expectancy: Dry ckt., 100 x 10' ops; signal level, 50 x 10' 
ops; rated power, 20 x 10' ops. 
Available to 12 form A. True torm G also available. 

Can· Nom. Max. Coil Con· Nom. Max. Coil 
tact Volt· Volt· Resist. Part tact Volt· Volt· Resist. Part 
Form age age :!:10%. Number Form age age :!:10%. Number 

5/6 22 150 846/847·101 5/6 9 100 846/847·209 
lA 12/15 45 600 846/847·102 lBt 12/15 18 400 846/847·211 

24 90 2400 846/847·103 24 36 1600 846/847·213 
5/6 20 100 846/847·201 

2A 12/15 41 400 846/847·202 
24 82 1600 846/847·203 

Contact Forms Available: 1 & 2 Pole. Forms A, B, & G including magnetic latchers. 
SPECIFICATIONS - Contact Ratings: 400 YDG, 250 YAG, 1.5 Amp (switching) 6 Amp 
(carry), 25 Watts, 40 Y·A (AG suppressed) 75 milliohm max. initial contact resistance 
500 volts peak breakdown. Temperature: -o40oG to +85°G. Shock: 30 G max., 
11 :!:1 mSec. Vibration: 10 G max. @ 0·1700 Hz. Insulation Resistance: 10' Ohms 
min. Capacitance. 1.5 pf. Life Expectancy: Dry ckt., 100 x 10' ops; signal level, 50 x 
10' ops; rated power, 20 x 10' ops. 
True form C also available. 

Prints and speCifications, ifavailable, are the best design tool. The minimum information 
required for Wabash to design a relay is: 

Mechanical Specifications 
• Maximum length 
• Maximum width 
• Maximum height above P.C. board 
• Pin configuration 
• Open or covered 
• Type of environment relay will be 

exposed to 
• End Use 

Electrical Specifications 
• Switch configuration 
• Nominal voltage 
• Must operate voltage or current 
• Must release voltage or current 
• Coil resistance 
• Switching current 
• Contact resistance 
• Carry current 
• U. L. recognition required 
• Special considerations (ESS, low 

thermal, high insulation resistance, etc.) 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1653 
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SOLENOIDS 

Lucas Ledex ,k' 

Solenoids 
Over 400 choices of standard solenoid designs are available off-the-shelf. But, 
if none of these meet your unique requirements, we'll provide you with custom 
engineered prototypes fast. Either way, Lucas Ledex Inc. offers you the widest 
variety of solenoids for your design. Request solenoid catalog. 

Rotary Solenoids 
Step-turn-index-Iock-punch-lift. For millisecond-fast, high torque and 
endurance, specify a Lucas Ledex rotary solenoid. Nine basic sizes, right or 
lefthand strokes from 10 to 110 degrees. Torque output to 117 pound-inches. Life 
of over 100 million cycles with endurance engineered models. Four standard 
sizes of Magton rotary solenoids produce high torque with no axial 
displacement. Standard angular strokes: 60°, 45°, and 30°, either CW or CCw. 
Can be modified. Long operating life: 100 million cycles. 

Linear Solenoids 
Short-medium-Iong strokes are all available from one source-Lucas Ledex 
Inc. Choose our low profile flat face push/pull for high force/short stroke, our low 
profile conical face push/pull for medium force/stroke, and our tubular solenoids 
for long strokes. New Series 20 tubular solenoids provide 50 million actuations, 
quiet operation, push or pull, and economy-available from stock. Rugged 
construction provides accurate repeatability after long usage. Our tubular 
solenoids have built-in impact cushions to absorb energy at the end of the 
stroke and electroless nickel plated plungers for longer life. 

Magnetic Latching Solenoids 
Magnetic latching solenoids use permanent magnets coupled with conventional 
rotary, tubular, low profile, or open frame solenoids, to hold the plunger in an 
open or closed position without current drain. A momentary pulse releases the 
latch. Memory is retained during power loss. 

Stepping Solenoids 
Step 10-15-20 or 30 degrees with the highest torque in a stepping solenoid-the 
Series 50-L. Square wave pulse drives either the unidirectional or bidirectional 
model for 10,000,000 steps with a non-accumulative accuracy of ± 1°. Direct 
couple for mechanical ease and avoid linkages. Can be manually overridden in 
case of power failure. 

Proportional Solenoids 
Open loop/closed loop, variable position sensing is now possible by using our 
proportional solenoid with our controller for smooth, accurate response. 
Hydraulic systems can use our wet plunger type which requires no dynamic 
seals and provides up to 50 pounds force. Do away with pilot stages and 
expensive servo valves. 

Open Frame Solenoids 
TDS Series open frame solenoids for large volume OEM applications are 
available at competitive prices in 34 standard configurations. Lucas Ledex 
D-Frame solenoids are dependable and reliable. Eight standard models are 
available from stock with strokes up to 1.25". Quick connect terminals and class 
"B" coils are standard. 

Soft Shift® and Custom Designed Solenoids 
Soft Shift solenoids give variable speed control, from snap action to quiet 
variability. Variable positioning with electronic control. 
Typical custom designed solenoids include dot matrix and printhammer models. 

Request complete line solenoid catalog. 

Lucas Ledex Inc. 
P.O. Box 427 
Vandalia, Ohio 45377-0427, U.S.A. 
Call 513-898-3621 
FAX: 513-898-8624 

For the name of your nearest Lucas Ledex representative, 
call toll free 1-800-999-0009. (in Canada 1-800-344-7788) 

For manufacturers' sales offices, see yellow pages 
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solenoids-4550 

C1, C2, C3, 
C6, C7, C8, C9 

MEO ~ 
011, 022, 028, 02, 

03HO, 04, 04HO 

SP; PO ~ 
SP-100; PO-100 ~ 
TSP; TP030-55 ~ 

~ ~ 

L ~ ~ 

~ ~ 

5U5,5U7 ~ 
R7X9, R8X7,R8X12 

GRFY+AW 
809,827,930 box 

For manufacturers' sales offices, see yellow pages 8·1655 
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WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 
• BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-In-Time Program. 

A 
ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY -. (213) 452·1229 W 

RELAYS SWITCHES TIMERS ~~~ '-----C..~ ~ 

Aleph International Aero ATC 
Allied Controls Aleo Agastat CIRCUIT 

~!~, American-Zettler American Switch Amperite BREAKERS 

~ 1 ~ 
CIRCUIT BREAKERS Aromat AMP Antex FUSES & 

AT&T Aromat Crouzet FUSEHOLDERS 

. .of, I' ! Airpax 
Bosch Eagle Signal • ->. I '\ Aromat Arrow Hart 

~ ~/ 
Heinemann C,P. Clare Carlingswitch Guardian 

...... Potter & Brumfield Coto Cherry Electric Industrial Timer 
Crydom Controls C&K Magnecraft -EAC EECO Master Electronics 

r;-;- CONNECTORS & 
Elec-Trol Electro-Mech Midtex 
Fujitsu Electronic Compo Group National Controls KNOBS [!j SOCKETS Gordos Grayhill Omron 

AMP Graytlill Landis & Gyr Potter & Brumfield 

® 
Amphenol Guardian Linemaster SSAC 

~ Aromat Hi-G Master Specialties Struthers-Dunn RELAYS Curtis Idec McGill Syracuse Electronics 
Custom Connector ITT Microswitch 
Idec Line Electric Omron 
Lumberg TERMINAL BLOCKS 

LAMPS & LEOS 
Magnecraft Oslo 

Master Electronics Master Electronics OTTO Beau 

~ Panduit MEC Saia Buchanan 
Potter & Brumfield Midtex Unimax Curtis 
Souriau Omron Electrovert 
Vernitron-Beau Potter & Brumfield Kulka ~ Welcon!Welis RBM INDUCTORS Magnum -"'~ Schrack Jeffers Marco ~/ 

Siemens RDI 

COUNTERS Sigma Underwriters Safety SWITCHES 

Engler Stantel PHOTOELECTRIC Vernitron-Beau 

Hecon Struthers-Dunn 
Aromat Weidmuller 

'" 
IVa Telemecanique Dolan-Jenner 
Kessler-Ellis Theta-J Omron TRANSFORMERS 

SOLID STATE Master Electronics Triridge Photoswitch! AB Dormeyer 
RELAYS Omron Skan-A-Malic Microtran RELAYS 

Redington FUSES Sola 
~ Red Lion Bussmann Siancor ,~, 

Sodeco!Maxmar Litlelfuse Thordarson 
Slemco Underwriters Safely 

PROXIMITY 
Triad ~ Veeder-Rool Agastat 
U.T.C. Eleclro 

KNOBS Omron INDICATOR LIGHTS 

DIODES Cosmo!Kurz-Kasch WIRE, WIRING 
General Inslr. 

Raytheon!Panel Products DEVICES & HWR. --POTS & RESISTORS Alpha ~~)~ INDICATORS, Claroslal Belden 

FANS 
LAMPS & LED Ohmile Buchanan ~~.J' 

101 Electrovert SOLENOIDS Aromal lEE Havey Hubbell 
TEMPERATURE U.S. Toyo 

CONTROLS JKL Iboco 
Leecraft SOLENOID H.H, Smith 

~-£t Lumex Dormeyer Madar .... :\-~ 
FILTERS Stanley Guardian Panduit 

-~,~" Curtis Sylvania Line Electric Pomona 

8·1656 For manufacturers' sales offices, see yellow pages EEM 1989 



4550 

LINEAR MOTION 
SOLENOIDS 
INFORMATION 

IMPORTANT ADVANTAGES 
FOR YOUR PRODUCT 

• High Performance at High Continuous Duty-
Power Levels 

• Tough-Durable-Dependable 
• Exceptional Force per Size 
• Harsh Environment Applications 
• MiI-S-4040 Capability 
• Value Priced 

QUALITY IRELIABILITY DESIGNED 
INTO BICRON SOLENOIDS: 

FOR YOUR DESIGN 

• Custom Designed Configurations to 
• Your Requirements 

- Power 
- Envelope 
- Temperature 
- Submersible 

• Your Construction 
- Box Frames 
- C Frames 
- Tubular Frames 
- Poppet Valves 

• Your Insulation Systems 
- Including Class H 

SOLENOIDS 4550 

~BICRON'" 
Working With You-For You 

WITH BICRON 
• Custom Designed Products at Standard Product 

Prices 
• Personal Indepth Commitment 
• Design Engineer Assigned to Your Project Until 

Completion 
• Fast Prototype Deliveries 
• Capacity to Meet Your Most Demanding Production 

Runs 
• Proven Computer Aided Designs 
• State of the Art Machining and Tooling Facilities 
• 25 Years Solenoid Product Know-How 

CUSTOM SOLENOIDS 

We provide the expertise you expect 
and the delivery you require. 

A selection of products produced for many of our 
OEM customers. 

FOR TECHNICAL ASSISTANCE 
CALL 203/824-5125 
FAX 203/824-1137 

FREE LITERATURE AVAILABLE 
Application and Design Notes 
Specification Guidelines 

Bicron Electronics Co. 
1 00 Barlow Street 
Canaan, CT. 06018 

EEM1989 For manufacturers' sales offices, see yellow pages 8-1657 



4550 SOLENOIDS 4550 

DELTROL SOLENOIDS MADE 
IN U.S.A. SEE SECTION 4500 FOR RELAYS 

C-1PULL TYPE 

Stock No. 

53704·82 
53704·83 
53704-88 
53704-89 

Volts/ 
Type 

12VDC 
24VDC 
12VDC 
24VDC 

C-2 PULL TYPE 

Stock No. 
Volts! 
Type 

53702-82 12VDC 
53702-83 24VDC 
53702-88 12VDC 
53702-89 24VDC 

C-3 PULL TYPE 

Stock No. Volts! 
Type 

53725-82 12VDC 
53725-83 24VDC 
53725-88 12VDC 
53725-89 24VDC 

Stock No. 

53685-83 24VDC 
53686-83 24VDC 
53687-94 120VAC 
53588-94 12CVAC 

Stock No. Volts/ 
Type 

53634-83 24VDC 
53635-83 24VDC 
53637-94 120VAC 
53638-94 120VAC 

8·1658 

Duty 

Cont. 
Cont. 
Int. 
Int. 

Duty 

Cont. 
Cont. 
Int. 
Int. 

Duty 

Cont. 
Cant. 
Int. 
Int. 

Cont. 
Int. 

Cont. 
!nt. 

Duty 

Cont. 
Int. 

Cont. 
Int. 

L = 13/16 
H = 7/16 
W = 23/64 
WIRE LEADS 

Resist. 
(Ohms) 

50 
200 

12.2 
50 

L =63/64 
H = 17/32 

Coil 

W = 31/64 
WIRE LEADS 

Coil 

Resist. 
(Ohms) 

32 
128 

8 
32 

L = 7/32 
H = 11/16 
W = 19/32 
WIRE LEADS 

Coil 

Resist. 
(Ohms) 

25 
100 
6.2 
25 

Power 

3W 
3W 

12W 
12W 

Power 

4.5W 
4.5W 
18W 
18W 

Power 

8W 
8W 

24W 
24W 

C-6 PULL TYPE 
L = 1-1/8 
W = 55/64 
H = 1-17/64 

NOTE: Standard interm!ttent duty at nominal 
voltage is 25%, maximum on time Is 30 seconds. 
Approx. 35 sq. in. heat sink is required. 

STROKE (INCHES) FORCE (OUNCES) 

DC Cont. 
DC Int. 

1/16 

1-1/4 
4 

1/8 

3/4 
2-3/4 

3/16 

1/2 
2 

1/4 

7/16 
1·3/4 

3/8 

1/4 
1 

NOTE: Standard intermittent duty at nominal 
voltage is 25%, maximum on time Is 30seconds, 
Approx. 50 sq. in. heat sink is required. 

STROKE (INCHES) FORCE (OUNCES) 

DC Cont. 
DC Int. 

1/16 118 3/16 1/4 1/2 

3·3/4 1-3/4 1·1/4 1 1/4 
12 6-1/2 5 4 1-1/4 

NOTE: Standard intermittent duty at nominal 
voltage is 25%, maximum on time is 30seconds. 
Approx. 65 sq. in. heat sink is required_ 

STROKE (INCHES) FORCE (OUNCES) 

1/16 

DC Cont. 8 
DC Int. 30 

1/8 3/16 114 1/2 

3·1/4 2·1/4 1-3/4 1 
13 9 8 4 

NOTE: Standard intermittent duty cycle at 
nominal voltage is one (1) minute on and 
three (3) minutes off. 

.187 QUICK CONNECT/SOLDER TERMINALS 

STROKE (INCHES) FORCE (OUNCES) 

Power 1/4 

124 4.7W DC Cont. 1-112 
50.8 12W DC Int. 3-1/2 
776 6.8VA AC Cont. 4 
~27 10.5VA A(; Int. 21 13 11 tI 

C-7 PULL TYPE STROKE (iNCHES) FORCE (OUNCES 

L = 1-9/64 1/16 1/8 3/16 1/4 
W = 1-1/16 
H = 1-13/32 DC Cont. 19 8 5 3 
.187 QUICK CONNECT/ DC Int. 28 12 8 5 
SOLDER TERMINALS AC Cont. 17 12 10 8 

AC Int. 30 22 19 17 

Coil NOTE: Standard intermittent duty cycle at nominal voltage is three 

Resist. Power 
(3) minutes on and nine (9) minutes off. 

(Ohms) DELTROL ALL DIMENSIONS ARE NOMINAL 

118 5W (Jont;po/s 18 DIW"ONO<DE<TRDHORP 
50.5 11.5W 
509 7.8VA 
220 21VA 2745 S. 19th Street. Milwaukee. Wisconsin 53215 

Phone (4141671·6800. Telex 2-6871. Fax (4141671-6809 

For manufacturers' sales offices, see yellow pages EEM 1989 



4550 

D 

Stock No. 
Volts/ Duty Type 

53713-82 24VDC Cont. 
53713-88 24VDC Int. 
53712-84 120VAC Cont. 
53712-90 120VAC Int. 

Stock No_ 

53676-83 24VDC Cont. 
53677-83 24VDC Int. 
53673-94 120VAC Cant. 
53674-94 120VAC Int. 

53736-81 12VDC Cont. 
53736-82 24VDC Cant. 
53736-87 12VDC Int. 
53736-88 24VDC Int. 
53738-84 120VAC Cont. 
53738-90 120VAC Int. 

Stock No. 
Volts! 

Duty Type 

53723-81 12VDC Cant. 
53723-82 24VDC Cont. 
53723-87 12VDC Int. 
53723-88 24VDC Int. 
53724-84 120VAC Cant. 
53724-90 120VAC Int. 

Stock No. 
Volts/ Duty Type 

53708-81 12VDC Cant. 
53708-82 24VDC Cont. 
53708-87 12VDC Int. 
53708-88 24VDC Int. 
53706-84 120VAC Cant. 
53706-90 120VAC Int. 

EEM 1989 

SOLENOIDS 4550 

SOLENOIDS MADE 
IN U.S.A. SEE SECTION 4500 FOR RELAYS 

C-8 PULL TYPE 
L = 1-3/16 
W = 1-9/32 
H = 1-11/16 

NOTE: Standard intermittent duty cycle at 
nominal voltage is three (3) minutes on and 
nine (9) minutes off. 

.187 QUICK CONNECT/ 
SOLDER TERMINALS 

Resi!il:_ 
Power (Ohmsl 

93.3 6.5W 
37.5 16W 

346 9.5VA 
151 25VA 

C-g PULL TYPE 

L = 1-1/16 
W = 1-3/8 
H = 1-13/16 

STROKE (lNCHESI FORCE (OUNCES) 

1/16 1/8 3/16 1/4 

DC Cant. 20 11 7 5 
DC Int. 42 27 19 14 
AC Cont. 16 11 10 9 
AC Int. 32 24 21 20 

_187 QUICK CONNECT/SOLDER TERMINALS 

NOTE: Standard intermittent duty cycle 
at nominal voltage is three (3) minutes on 
and nine (9) minutes off. AC intermittent 
duty cycle is one (I) minute on and four 
(4) minutes off. Approx. 10 sq. in_ heat 
sink required. 

STROKE (INCHES) FORCE (OUNCES) 
Resist. Power 
(Ohmsl 1/16 1/8 3/16 1/4 1/2 

66.5 8.6W DC Cont. 26 17 12 9 3 
37.6 15.5W DC Int. 42 28 22 16 5 

240 13.7VA AC Cont. 21 16 15 14 10 
84.1 52VA AC Int. 54 43 39 37 27 

0-11 PULL TYPE 
L = 1-27/32 
W = 15/16 
H = 1-3/16 

NOTE: Standard intermittent duty cycle 
at nominal voltage is three (3) minutes on 
and nine (9) minutes off. 

.187 QUICK CONNECT/SOLDER TERMINALS 

Resi!il:. 
Power STROKE (INCHES) FORCE (OUNCES) (Ohmsl 

18 8W 1116 1/8 3/16 1/4 1/2 3/4 
72 8W 
8 18W DC Cant. 38 28 16 11 4 3 

32 18W DC Int. 55 40 24 22 10 6 
200 12VA AC Cont. 14 12 9 8 7 6 

85 42VA AC Int. 45 25 20 18 15 14 

0-22 PULL TYPE 
L = 1-1/4 
W = 3/4 
H = 3/4 
.187 QUICK CONNECT/SOLDER TERMINALS 

NOTE: Standard intermittent duty cycle 
at nominal voltage is 25% with three (3) 
minutes max_ on and nine (9) minutes min. 
off in a repetitive cycle. Approx. 10 sq. in. 
heat sink required_ 

Resist. 
Power (Ohms) 

35 4.2W 
141 4.2W 

14.8 9.6W 
60 9.6W 

1,090 6.5VA 
724 8.5VA 

0-28 PULL TYPE 
L = 1-1/4 
W = 1 
H = 1-7/32 
.187 QUICK CONNECT/ 
SOLDER TERMINALS 

Resist_ 
(Ohmsl 

27.1 
108 

12.7 
51 

420 
220 

Power 

5.5W 
5.5W 

11.5W 
11.5W 
8VA 

21VA 

STROKE (INCHES) FORCE (OUNCES) 

1/16 1/8 3/16 1/4 3/8 

DC Cont. 9 4 2-112 1-3/4 1 
DC Int. 20 10 6 4 2 
AC Cont. 6 3-1/2 2-3/4 2-1/2 1-3/4 
AC Int. 8-1/2 5-1/2 4 3-1/2 2-1/2 

STROKE (INCHES) FORCE (OUNCES) 

1116 1/8 3/16 1/4 1/2 

DC Cant. 20 10 6 4 2 
DC Int. 35 19 12 8 3 
AC Cant. 16 12 10 8 4 
AC Int. 29 20 17 14 6 

NOTE: Standard intermittent duty cycle at nom mal voltage IS three 
(3) minutes on and nine (9) minutes off. 

DELTROL 
110nt;PO/S 10 D"'SIDNDF DE< rRD< CORP 

2745 S. 19th Street, Milwaukee, Wisconsi,n 53215 
Phone (414) 671-6800. Telex 2-6871. Fax 14141671-6809 

For manufacturers' sales offices, see yellow pages 8·1659 



4550 SOLENOIDS 4550 

MADE DELTROL SOLENOIDS IN U.S.A. SEE SECTION 4500 FOR RELAYS 

L = 1-9/16 
W = 1-7/16 
H = 1-5/8 

NOTE: Standard intermittent duty cycle at 
nominal voltage is three (3) minutes on and 
nine (9) minutes off. 

L = 1-3/4 
W = 1-7/16 
H = 1-5/8 

NOTE: Standard intermittent duty cycle at 
nominal voltage is three (3) minutes on and 
nine (9) minutes off. 

=2 
= 1-7/16 
= 1-5/8 

L = 2-3/16 
W = 1-7/16 
H = 1-5/8 

NOTE: Standard intermittent duty cycle at 
nominal voltage is three (3) minutes on and 
nine (9) minutes off. 

0-2 PULL TYPE 

Stock No. 
Volts! 

Duty Type 

53728-81 12VDC Cont. 
53728-82 24VDC Cont. 
53728-87 12VDC Int. 
53728·88 24VDC Int. 
53729·84 120VAC Cont. 
53729·90 120VAC Int. 

STROI(E (INCHES) FORCE (OUNCES) 

1/16 1/8 

DC Cont. 84 50 
DC Int. 122 97 
AC Cont. 27 20 
AC Int. 69 56 

0-3HO PULL TYPE 

Stock No. 
Volts! 

Duty Type 

53732·81 12VDC Cont. 
53732·82 24VDC Cont. 
53732-87 12VDC Int. 
53732-88 24VDC Int. 
53733-84 120VAC Cont. 
53733-90 120VAC Int. 

STROKE (INCHES) FORCE (OUNCES) 

1/16 1/8 

DC Cont. 110 72 
DC Int. 150 124 
AC Cont. 35 26 
AC Int. 112 88 

0-4 PULL TYPE 

Stock No. 
Voltsl Duty Type 

53717-81 12VDC Cont. 
53717-82 24VDC Cont. 
53717-87 12VDC Int. 
53717-88 24VDC Int. 
53718-84 120VAC Cont. 
53718-90 120VAC Int. 

STROKE (INCHES) FORCE (OUNCES) 

1/16 1/8 

DC Cont. 94 66 
DC Int. 142 122 
AC Cont. 12 10 
AC Int. 44 38 

0-4HD PULL TYPE 

Stock No. 
Voltsl Duty Type 

53719·81 12VDC Cont. 
53719-82 24VDC Cont. 
53719-87 12VDC Int. 
53719-8.8 24VDC Int. 
53720-84 120VAC Cont. 
53720-90 120VAC Int. 

STROKE (INCHES) FORCE (OUNCES) 

1/16 1/8 

DC Cont. 116 85 
DC Int. 160 136 
AC Cont. 24 20 
AC Int. 84 72 

Coil 

Resist. 
Power (Ohms) 

13.6 10.5W 
54.7 10.5W 
4.92 29W 
20.0 29W 
139 13VA 

47.0 44VA 

3/16 1/4 1/2 3/4 

34 23 8 4 
74 56 21 9 
17 16 14 5 
50 45 36 15 

Coil 

Resist. 
Power (Ohms) 

12.8 11.2W 
51.5 11.2W 
5.3 27W 

21.4 27W 
109 20VA 

27 115VA 

3/16 1/4 1/2 3/4 

45 31 10 4 
96 72 25 10 
23 22 21 13 
80 78 68 40 

Coil 

Resist. Power (Ohms) 

12.3 11.5W 
50.4 11.5W 

3.0 47.6W 
12.3 47:6W 
133 11.5VA 

37 60VA 

3/16 1/4 1/2 3/4 

46 34 14 7 
106 92 52 30 

9 9 10 13 
34 32 38 46 

Co;! 

Resist. Power (Ohms) 

12.1 11.7W 
49.2 11.7W 

3.8 38W 
15.2 38W 
72.4 32VA 
19.1 170VA 

3/16 1/4 1/2 3/4 

60 42 16 8 
114 98 46 26 

19 18 21 24 
64 60 66 76 

DELTROL ALL DIMENSIONS ARE NOMINAL. 

oontipo!s 10 O'''''ONO,"'WO<COR> 2745 S. 19th St., Milwaukee, WI 53215, Phone (414) 671·6800, Telex 2·6871, Fax (414) 671·6809 
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4550 SOLENOIDS 4550 

DELTROL SOLENOIDS MADE 
IN U.S.A. SEE SECTION 4500 FOR RELAYS 

MED-8 X 1 

Coil 

Volts! Resist. 
Stock No. Type Duty (Ohms) Power 

53762·81 12VDC Cont.·Pull 36 4W 
53762-87 12VDC Int.-Pull 12 12W 
53762-82 24VDC Cont.-Pull 139 4W 
53762-88 24VDC Int.-Pull 48 12W 
53766-82 24VDC Cont.-Push 139 4W 
53766-88 24VDC Int.-Push 48 12W 

MED-8 X 1-1/2 

Coil 

Volts! Resist. 
Stock No. Type Duty (Ohms) Power 

53764-81 12VDC Cont.-Pull 29 5W 
53764-87 12VDC Int.-Pull 9.6 15W 
53764-82 24VDC Cont.-Pull 115 5W 
53764-88 24VDC Int.-Pull 38.4 15W 
53768-82 24VDC Cont.-Push 115 5W 
53768-88 24VDC Int.-Push 38.4 15W 

MED·12 X 1·1/2 

Coil 

Voltsl Resist. 
Stock No. Type Duty (Ohms) Power 

53751-81 12VDC Cont.-Pull 25 6W 
53751-87 12VDC Int.-Pull 10 15W 
53751-82 24VDC Cont.-Pull 100 6W 
53751-88 24VDC Int.-Pull 40 15W 
53761-81 12VDC Cont.-Push 25 6W 
53761-87 12VDC Int.-Push 10 15W 
53761-82 24VDC Cont.-Push 100 6W 
53761-88 24VDC Int.-Push 40 15W 

MED-16 X 1-1/8 

Coil 

Volts! Resist. 
Stock No. Type Duty (Ohms) Power 

53754-81 12VDC Cont.-Pull 19 8W 
53754-87 12VDC Int.-Pull 7.5 19W 
53754-82 24VDC Cont.-Pull 75 8W 
53754-88 24VDC Int.-Pull 30 19W 
53759-82 24VDC Cont.-Push 75 8W 
53759-88 24VDC Int.-Push 30 19W 

MED-16 X 2 

Coil 

Volts! Resist. 
Stock No. Type Duty (Ohms) Power 

53753-81 12VDC Cont.-Pull 15 lOW 
53753-87 12VDC Int.-Pull 6 24W 
53753-82 24VDC Cont.-Pull 60 lOW 
53753-88 24VDC Int.-Pull 24 24W 
53757-81 12VDC Cont.-Push 15 lOW 
53757-87 12VDC Int.-Push 6 24W 
53757-82 24VDC Cont.-Push 60 lOW 
53757-88 24VDC Int.-Push 24 24W 

DELTROL 
oont;po/s /0 OM$<ONOFO"'.O«O" 

PUSH TYPE PULL TYPE 

Dia. = 1/2 
L=1 

NOTE: Standard intermittent duty 
cycle is one (1) minute on and three 
(3) minutes off. 
Mtg. Thread Size: 3/8 - 32 x 1/4" L. 

STROKE (INCHES) FORCE (OUNCES) 

DC Cant. 
DC Int. 

PUSH TYPE 

1/16 

4 
7 

PULL TYPE 

1/8 3/16 1/4 

2 
4 

1-1/4 
3 

Dia. = 1/2 
L = 1-1/2 

1 
2-1/2 

NOTE: Standard intermittent duty 
cycle is one (1) minute on and three 
(3) minutes off. 
Mtg. Thread Size: 3/8 - 32 x 1/4" L. 

STROKE (INCHES) FORCE (OUNCES) 

1/16 

DC Cant. 4-1/2 

DC Int. 9 

PUSH TYPE PULL TYPE 

1/8 3/16 

2-1/2 2 
6 4-1/2 

Dia. = 3/4 
L = 1-1/2 

1/4 5/16 

1-3/4 1-1/2 
4 3-1/2 

NOTE: Standard intermittent duty 
cycle is one (1) minute on and three 
(3) minutes off. 
Mtg. Thread Size: 9/16 - 18 x 3/8" L. 

STROKE (INCHES) FORCE (OUNCES) 

DC Cant. 
DC Int. 

PUSH TYPE 

1/16 

18 
32 

1/8 

10 
22 

PULL TYPE 

3/16 

6-1/2 
15 

Dia. = 1 
L = 1-I/S 

1/4 

5 
12 

3/8 

3 
7-1/2 

1/2 

2 
5-1/2 

NOTE: Standard intermittent duty 
cycle is one (1) minute on and three 
(3) minutes off. 
Mtg. Thread Size: 3/4 - 16 x 3/8" L. 

STROKE (INCHES) FORCE (OUNCES) 

1/16 

DC Cont. 38 
DC Int. n 

PUSH TYPE PULL TYPE 

1/8 

17 
46 

Dia. = 1 
L=2 

3/16 

10 
25 

1/4 3/8 

7 4 
16 6 

NOTE: Standard intermittent duty 
cycle is one (1) minute on and three 
(3) minutes off. 
Mtg. Thread Size: 3/4 - 16 x 3/S" L. 

STROKE (INCHES) FORCE (OUNCES) 

1/16 1/8 3/16 1/4 3/8 1/2 5/8 

DC Cont. 57 35 24 17 11 8 6 
DC Int. 80 58 46 37 27 20 15 

ALL DIMENSIONS ARE NOMINAL. 

2745 S. 19th St., Milwaukee, WI 53215, Phone (414) 671-6800, Telex 2-6871, Fax (414) 671·6809 
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4550 SOLENOIDS 4550 

electro-mechanisms 
INCORPORATED 

P.O BOX A FAX (818) 303-2189 
AZUSA, CALIF. 91702 
AREA CODE (818) 359-2535 

MINI-SOLENOID. 
ACTUATORS 

SP SERIES 
PUSH TYPE 

C . r K --I . 

~I.~~-I-- -Vt~=!~:I 
: ~A ----+ LH 

l---- ~B--I 

3, 6, 12, 24, 48 VDC 

SPECIFICATIONS 

Frame: ................ CI006 Iron - Cad·11 Plated 
Core: .................. CI002 Electroless Nickel Plated 
Plunger: ............ CI002 Electroless Nickel Plated 
Wire: .................. 130°C Magnet Wire 
Termination: ...... Heavy Leads - PVC, Type BU, 5" 

Terminals - Solder Lugs 
Tape: .................. Mylar 
Bobbin: .............. 30% Glass Filled Nylon 
Tip: .................... Delrin 
Pushrod: ............ Phosphor Bronze 
Tal: ..................... XXX ±.005 

Note: Dimension L is shown with solenoid in energized position. Return Spring and Oelrin Tip are Standard on all SP Series. 

Part 
No. A 

Max. Weight Tapped Wattage 
M Stroke* Oz. Holes Nom. 

SP·18 .403 :180 .062 .025 .068 .235 .085 )\, ", 'Is .67 .145 71, .05 0-80 1.5 

SP·25 .548 .236 .093 .036 .100 .298 .093 1/. .136 I/S .84 .180 1/. .1 1·72 2 

SP·37 .820 .360 .125 .051 .150 .430 . 125 7(, 1/. )\, 1/ • 1.22 .250 '/s .3 1·72 

SP·50 .980 .488 .125 .051 .187 .530 .150 1/2 '/s l>, 7(, 1.44 .285 'I, .7 1·72 4.5 

SP·62 1.215 .600 .187 .091 .250 .691 .178 5fa % '/. U, 1.732 .391 5/S 1.2 4·40 

SP·75 1.621 .730 .240 .091 .306 .838 .172 5/S U6 1/. 1/2 2.15 .473 ,/. 2.7 4·40 

Standard Coils 105ee, Hi Temp Available. • Max Stroke, Standard Pushrod length. 

PO SERIES 
PULL TYPE 

r- 'jp [:J~7E 
I-- A --I 

SPECIFICATIONS 
Note: DimenSion l is shown with solenoid in energized position. 

Part 
No. A M 

PO·25 .548 .236 .100 .298 1/ •• 136 I/S 672 .180 

PO·37 .820 .360 .150 .430 .892 .250 

PO·50 .980 .488 .187 .530 1.074 .285 

PO·62 1.215 .600 .250 .691 1.340 .391 

PO·75 1.621 .730 .306 .838 5/S U, 'I. 'I, U9) .473 

Standard Coils 105eC, Hi Temp Available. 

SPECIALS 

Frame:. .. ..... CI006 Iron - Cad·11 Plated 
Core: ... .. ... CI002 Electrol~ss Nickel Plated 
Plunger: ............ CI002 Electroless Nickel Plated 
Wire: .................. 130°C Magnet Wire 
Termination: ...... Heavy Leads - PVC, Type BU, 5" 

Terminals - Solder Lugs 
Tape: ................. Mylar 
Bobbin: ... 30% Glass Filled Nylon 
Tip: .................. Delrin 
Push rod : Phosphor Bronze 
Tal: ..................... xxx ±.005 

Max. Weight Tapped Wattage 
Stroke Oz. Holes Nom. 

.100 .025 .062 . 031 1/ • .1 1·72 

.150 .051 .075 .031 '/s .3 1·72 

.200 .063 .106 .063 112 .7 1·72 4.5 

.200 .063 .094 .063 5/S 1.2 4-40 

.200 .063 .094 . 063 ,/ . 2.7 4·40 

ELECTRO-MECHANISMS, INC., is completely equipped, both engineering and production wise, 
to supply you with variations of our solenoids that you might need for your application. We are 
also capable of designing special types that you might need within the size range of our products. 
We would appreciate the opportunity to help you solve design and application problems you may 
have in the area of miniature solenoid actuators. 

8·1662 Formanufacturers' sales offices, see yellow pages 

The force charts below represent three different duty 
cycles. 
Nominal voltage represents continuous duty. 
2X Nominal voltage represents a 25%, intermittent duty 
cycle 4X Nominal voltage represents a 6% inter:!'it!ent 
duty ·cycle. 
The duty cycle consists of two factors: 
1. Percentage of time solenoid is energized in or.e co"'· 

plete operating cycle. 
Time On 

(Ref: DUTY CYCLE = Time On + Time Off X 100) 

2. Length of time of the longest single energization in 
one complete operating cycle. 

SP18 SP-25 

: ~ --I-l--I---+-l-++-i "Jet rl-f 
'.1 

" 

'" -I- +. r+ h-

:'i-.G ·\ocl 
~~ 

07>'00 '151\e .00 

SP-37 SP-50 

All forces shown are at 25° ambient. For use at higher 
ambient temperatures use the chart below to determine 
force at any given temperature. 

~lftHlI 
o 20C 4()C GOC 80C l00C 120C 140C 160C 1BO(; 200C 

FEATURES 
ELECTRO-MECHANISMS micro·miniature solenoids offer 
you static and impact forces equal to standard solenoids 
2 to 3 times the size of these units. 
Because of their small size, they have extremely fast 
reaction time. As fast as 2 msec at 4x nominal voltage. 
The unique design of PUSH or PULL action, offers many 
applications beyond the conVentional pull type solenoid. 
A complete line of 15 solenoids from y,,j' 0.0. to 1.250" 
0.0. allOWS you to choose the correct solenoid with the 
force you require, from stock items. 
The units are highly reliable with life of many millions 
of operations. 
The solenoids are also available with coils in Class F 
and Class H for high temperature requirements. 
Simplicity of design helps keep the costs down and al· 
lows us to pass these savings on to you, our customer. 

TYPICAL APPLICATIONS 
• Hammers for high speed 

printers 
• Camera shutter 

actuators 
• Locking mechanisms for 

switches, adding ma
chines and typewriters 

• Interpossers for card 
punching and tape 
perforation 

• Cam actuation 
• Pen lifters for plotters 

- Event markers for chart 
recorders 

• Key actuators for 
numerical readouts on 
typewriters and adding 
machines 

• For life testing 
different devices 

• For indicator flags 
• Sensing devices 
• Remote switching and 

actuation 

EEM 1989 
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..ABA.. electro-mechanisms ,. v ~ INCORPORATED 

P.O BOX A FAX (818) 303-2189 

SP-100 SERIES 
60 0 CONICAL 

PO-100 SERIES 
60 0 CONICAL 

SPECIFICATIONS 

Part 
No. A B 0 E F H 

SP-100 2.270 1.254 .092 .500 1.254 1.115 

PO-100 2.270 1.254 . .500 1.254 1.115 

I J K L 

.750 .430 .040 .752 

.750 .430 . .700 

M 0 P R S T 

.627 . . .100 . .343 

.627 .375 .143 .168 .100 . 

AZUSA, CALIF. 91702 
AREA CODE (818) 359-2535 

Height 
of Max. 

Terms Stroke 

.365 1 

.365 1 

Tapped 
Holes 

6-32 

6-32 

Weight 
Oz. 

10 

10 

11.5 WATTS VDC 
3,6, 12,24,48,110 
60° CONICAL 

Standard COils 130oC, HI Temp COils AVailable. • Not Applicable. 

MINIATURE TUBULAR SOLENOIDS 

3 SIZES AVAILABLE PUSH or PULL 

Kt DIA. X .625 
2 WATTS 

MODELS TPO-TSP-30 

MODEL TPO-30 ~l' 
DC CONTINUOUS 1.6 
DC2X 3.2 
DC4X 5.1 

MODEL TPO-45 
DC CONTINUOUS 4.9 
DC 2X 7.1 
DC4X 15.0 

MODEL TPO-55 
DC CONTINUOUS 18 
DC2X 38 
DC4X 50 

EEM 1989 

Y2" DIA. X .875 
3 WATTS 

MODELS TPO-TSP-45 

FORCE VS STROKE 
Stroke (Inches) Force (Ounces) 

K/' Yo" 'K/' 
1.2 .90 .4 
2.1 1.7 1.2 
3.7 3.3 2.6 

2.8 1.8 1.6 
4.9 3.0 2.8 

10 7.0 6.8 

7.0 5.5 3.4 
10.0 7;2 6.0 
20.0 14.3 12.8 

For manufacturers' sales offices, see yellow pages 

'Kt DIA. X 1.00 
4.5 WATTS 

MODELS TPO-TSP-55 

Y4" 3/0" 

1.1 
2.3 
6.1 

3.0 1.4 
5.2 3.1 

11.8 10.1 

8·1663 



4550 RELAYS 4550 

SOLENOIDS ... 
ENGINEERING-QUALITY -DELIVERY 
MILITARY GRADE 
Hard to find all these in one company? 

NOW YOU CAN! 
Our engineers design only solenoids and relays. 
Their years of experience save you money and 
shorten your manufacturing lead time. 

Complete designs from start to finish or slight 
modifications to existing products. We know our 
capabilities and if we can't design and build a cost
effective unit, we'll let you know immediately! 

Quality: At Electronic Specialty quality is 
consistent. 
Our in-house environmental and dynamic testing 
lab gives us control of product quality and keeps 
our lead times to a minimum. 

Delivery: Our sale engineers Can help you with 
your particular application. Slight variations, or a 
totally new design, they give you answers on price 
and design quickly. Because we've supplied these 
kinds of components for years we are equipped to 
build and deliver your order when you need it. 

Design capability, fast delivery of quality products 
with the assurance they are what you need. That's 
what Electronic Specialty Corporation offers you. 
Whether your orders are large or small we never 
forget the customer is what keeps us in business. 

Call us, let us give you a competitive quote quickly 
and accurately. 

~~ 
Electronic Specialty 
Corporation 
P.O. BOX 3501 
VANCOUVER, WASHINGTON 98668-3501 
206/574/5000 FAX 206-573-4635 
TWX 970-44-005 

PHYSICAL CHARACTERISTICS 
Push or pull type 

CASE SIZE 
112/1 diameter case O.D. to 3/1 diameter case O.D. 

STROKE RANGE 
.01/1 to .5/1 

WEIGHT 
4 oz. to 48 oz. 

ELECTRICAL CHARACTERISTICS 
AC & DC Operation 
Coil Voltages AC 

DC 

5 VRMs to 240 VRMs 
from 50 hz to 800 hz 
5 VDC to 600 VDC 

Coil resistance-Commensurate with required power 
and voltage requirements. 
Dielectric to 1500 VDC or VRMs 
Insulation resistance 100 meg at 5000 VDC 

OPERATING CHARACTERISTICS 
Force curves matched to customer requirements or 
use existing designs. 
Plunger strokes from .001 to .5 inches. 

ENVIRONMENTAL CHARACTERISTICS 
Temperature ranges - 65F to 300F Vibration 
Pressure range Shock 
Fluid compatibility Salt Spray 

CONNECTIONS 
Stud screw terminal 
Quick connect 
Mil Spec multiple connectors 

Twist lock 
Wire leads 

8·1664 For manufacturers' sales offices, see yellow pages EEM 1989 
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1.IBER,I,r 
1:011,IROI.8 IIIC. 

BOX FRAME 
SOLENOIDS 

~~ 
~ ~ 1-___ --.----:--1---,----1 

u 

L-5 
H~.61 Cont. 2.5@1/16" 

L~.63 Int. 7.5@1/16" 
W~.5 Pulse 21@1/16" 

13@1/16 .5@112" 

22@1/16" 1@1/2" 

38@1/16" 3@112" 

21@1/16" 1@1/2" 
34@1/16" 2@1/2" 
62@1/16" 8@1/2" 

31@1I16" 1@112" 15@1/16" 2@1/2" 

47@1/16" 3@1/2" 29@1/16" 4@1/2" 

83@1I16" 13@112" 62@1/16" 11@112" 

H~1.24 38@1/16" 4@3/8" 
L~1.25 Int. 53@1116" 7@3/8" 
W~1.00 Pulse 107@1/16" 34@3/8" 

H~ 1.19 Cont. 48@1/16" 3@3/4" 18@1/16" 6@3/4" 
L=l.84 Int. 67@1I16" 7@3/4" 33@1/16" 13@3/4" 
W~.94 Pulse 90@1/16" 26@3/4" 54@1/16" 23@3/4" 

L-82 
H~1.24 Cont. 55@1/16" 2@3/4" 17@1/16" 11@3/4" 
L~2.01 Int. 92@1/16" 7@3/4" 46@1/16" 28@3/4" 
W~1.00 Pulse 136@1/16" 16@3/4" 96@1/16" 51@3/4" 

L-4 
H~1.63 Cont. 98@1/16" 5@1" 15@1/16" 9@1" 

L~2.19 Int. 145@1/16" 18@1" 55@1/16" 34@1" 
W~1.44 Pulse 180@1/16" 36@1" 93@1I16" 56@1" 

H~1.85 Cont. 120@1/16" 4@5/B" 24@1/16" 8@112" 
L~1.65 Int. lB4@1/16" 11@5/8" 49@1/16" 4@3/4" 

W~1.58 Pulse 276@1/1 40@5/8" 138i@1/16" 13@3/4" 

H~1.85 Cont. 144@1/16" 7@3/4" 17@1/16" 7@3/4,,1 

L~2.14 Int. 200@1/16" 16@3/4" 42@1/16" 18@3/4" 
W~1.58 Pulse 265@1/16" 58@3/4" 98@1/16" 43@3/4" 

H~1.B5 Cont. 148@1/16" 5@1-1I4" 12@1/16" 7@1-1/4" 
L~2.63 Int. 208@1/16" 16@1-1/4" 27@1116" 17@1-1/4" 
W~1.58 Pulse 266@1/16" 40@1-1I4" 80@1/16" 43@1-1/4" 

* Forces and Strokes (Ounces and Inches) @ 250C 

SOLENOIDS 

STANDARD VOLTAGES: 
6, 12, 24, 48, 120, 240 AC/DC. 

Other Voltages Available. 

Hinge Type 
Flapper Solenoid 

Push Type 
Solenoid 

ENCLOSED TO SHIELD MAGNETIC LEAK! 
Available only from Liberty Controls 

Call Now to find out more about 
our New line of Tubular Solenoids. 

LIBERTY CONTROLS, INC. 
500 BROOKFOREST AVENUE 
SHOREWOOD, IL 60435 
(815) 725-2241 
FAX: (815) 725-6571 

EEM1989 For manufacturers' sales offices, see yellow pages B·1665 
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SOLENOIDS 

Lucas Ledex ~, 

Solenoids 
Over 400 choices of standard solenoid designs are available off-the-shelf. Sut, 
if none of these meet your unique requirements, we'll provide you with custom 
engineered prototypes fast. Either way, Lucas Ledex Inc. offers you the widest 
variety of solenoids for your design. Request solenoid catalog. 

Rotary Solenoids 
Step-turn-index-Iock-punch-lift. For millisecond-fast, high torque and 
endurance, specify a Lucas Ledex rotary solenoid. Nine basic sizes, right or 
lefthand strokes from 10 to 110 degrees. Torque output to 117 pound-inches. Life 
of over 100 million cycles with endurance engineered models. Four standard 
sizes of Magton rotary solenoids produce high torque with no axial 
displacement. Standard angular strokes: 60°, 45°, and 30°, either CW or CCw. 
Can be modified. Long operating life: 100 million cycles. 

Linear Solenoids 
Short-medium-Iong strokes are all available from one source-Lucas Ledex 
Inc. Choose our low profile flat face push/pull for high force/short stroke, our low 
profile conical face push/pull for medium force/stroke, and our tubular solenoids 
for long strokes. New Series 20 tubular solenoids provide 50 million actuations, 
quiet operation, push or pull, and economy-available from stock. Rugged 
construction provides accurate repeatability after long usage. Our tubular 
solenoids have built-in impact cushions to absorb energy at the end of the 
stroke and electroless nickel plated plungers for longer life. 

Magnetic Latching Solenoids 
Magnetic latching solenoids use permanent magnets coupled with conventional 
rotary, tubular, low profile, or open frame solenoids, to hold the plunger in an 
open or closed position without current drain. A momentary pulse releases the 
latch. Memory is retained during power loss. 

Stepping Solenoids 
Step 10-15-20 or 30 degrees with the highest torque in a stepping solenoid-the 
Series 50-L. Square wave pulse drives either the unidirectional or bidirectional 
model for 10,000,000 steps with a non-accumulative accuracy of ± 1°. Direct 
couple for mechanical ease and avoid linkages. Can be manually overridden in 
case of power failure. 

Proportional Solenoids 
Open loop/closed loop, variable position sensing is now possible by using our 
proportional solenoid with our controller for smooth, accurate response. 
Hydraulic systems can use our wet plunger type which requires no dynamic 
seals and provides up to 50 pounds force. Do away with pilot stages and 
expensive servo valves. 

Open Frame Solenoids 
TDS Series open frame solenoids for large volume OEM applications are 
available at competitive prices in 34 standard configurations. Lucas Ledex 
D-Frame solenoids are dependable and reliable. Eight standard models are 
available from stock with strokes up to 1.25". Quick connect terminals and class 
"S" coils are standard. 

Soft Shift® and Custom Designed Solenoids 
Soft Shift solenoids give variable speed control, from snap action to quiet 
variability. Variable positioning with electronic control. 
Typical custom designed solenoids include dot matrix and printhammer models. 

Request complete line solenoid catalog. 

Lucas Ledex Inc. 
P.O. Sox 427 
Vandalia, Ohio 45377-0427, U.S.A. 
Call 513-898-3621 
FAX: 513-898-8624 

For the name of your nearest Lucas Ledex representative, 
call toll free 1-800-999-0009. (in Canada 1-800-344-7788) 

For manufacturers' sales offices, see yellow pages 
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Lucas Ledex Solenoids Be Switches 

Solenoids and switches-We have both the products 
and the people to help you with the quickest and best 
solutions to your design problems. Our wide selection of 
stock models lets yoa get a fast start on your prototype, 
and our expert engineering staff will work closely with 
you on custom designs. You'll find helpful solenoid and 
switch technology. 

Rotary solenoids-choose from 250 stock models or 
custom designs for prototype work. Also Magton® rotary 
solenoids for high reliability applications. Stock units 
shipped within 24 hours. 
Series 20 tubular push or pull solenoids have life 
expectancies in excess of 50 million actuations in push 
models, 100 million in pull models. 

Low profile push/pulL flat face, or conical solenoids are 
built for high force to size, and fast response. 
Soft Shift® solenoids-capable of proportional control 
as well as on-off. 

Stepping solenoids-highest torque solenoid avail
able. Extended life up to 10 million cycles minimum on 
unidirectional models or each direction on bidirectional 
models. 

Open frame solenoids-34 models of TDS Series and 8 
models of our D-frame Series solenoids offer economi
cal long term service. 

Magnetic latching solenoids-all solenoid configura
tions maintain energized position without current draw. 

Pushbutton switches-All models stocked. Individual 
pushbuttons, flat panel pushbuttons, low profile rotary, 
binary selector, keyboard, and keylock switches. 
Ganged and panel mounted switches with the look and 
feel of quality. 

Rotary manual switches provide economy by simplify
ing circuitry. eliminating auxiliary circuit components 
and minimizing wiring. Reliable for military and 
commercial uses. 

Stepping switches operate in - 55°C to + 80°C and 
switch lA @ 120 VAC or 2A @ 28 VDC. More switching
less space. 

Packaged switches handle high density transfer 
switching without relays in extreme environments. Meet 
relevant MIL specs. 

For detailed performance curves, wrile for literature. Torque shown In lb, In. Many stock models to choose from. 

Lucas Ledex .k' Lucas Ledex Inc. 
P.O. Box 427 
Vandalia, Ohio 45377-0427 U,S.A, 

EEM1989 For manufacturers' sales offices, see yellow pages 

Phone: 513-898-3621 
TWXlTelex: 6874241, 6874243 
FAX: 513-898-8624 
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lVIagtoIf Rotary Solenoids 

Magton solenoids give you hundreds of millions of 
cycles of life, severe environmental operating capa
bilities, low noise, and true rotary motion with no axial 
displacement. They may be what you need to handle 
shock or vibration in aerospace, or any demanding 
application where extremely long life is required. 

Design uses a balanced armature mounted on ball 
bearings. Four sizes up to 2.42" dia. provide 30°, 45°, or 
60°, (90° optional) at CWor CCW travel stop to stop; wide 
range of output torques (to 50 in.-oz.) and 5 to 400 VDC 
available. Request literature. 

Series 20 Tubular Solenoids 

Available push or pull 
Typical output, 1/10 duty 

----------~--------~----------

For detailed performance curves, write ior our solenoid catalog now. 
Stock models available both push and pull, '12", %", and 1". 

The Series 20 offers the economical solution to your long 
life actuating needs. A low friction bobbin assembly 
provides for a life expectancy of millions of actuations. 
The problem of powdered metal flaking is eliminated 
through the metal-to-plastic bearing surface construc
tion. The terminal version mates with standard connec
tors. A special mounting nut is supplied, packed loose. 

Low Profile Solenoids 

Typical output, 1/10 duty 

The Series 20 is ideal for applications where field 
servicing is prohibitive. Its quietness and high reliability 
provides definite advantages in applications involving 
peripheral equipment, business machine mechanisms, 
door inter-locks, interposers, and gate releases. Request 
literature. 

For detailed performance curves. write for literature. Many stock models to choose from. New bobbin wound coil models provide extra economy. 

Lucas Ledex k' Lucas Ledex Inc, 
P.O, Box427 
Vandalia, Ohio 45377-0427 U,S,A, 

B·1668 For manufacturers' sales offices, see yellow pages 

Phone: 513-898-3621 
TWXlTe1ex: 6874241, 6874243 
FAX: 513-898-8624 
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Stepping Solenoids 

For more detailed specifications on 64 stock models, request literature 

Soft Shift® Solenoids 
Soft Shift-in addition to snap-acting, these linear 
solenoids provide characteristics allowing variable 
positioning over a portion of the stroke for use in cost
reduced control systems, Request catalog, 

Open Frame Solenoids 
TDS Series open frame 
solenoids feature 34 std, 
models, hundreds of 
variations for 
high-volume OEM 
applications, Pull-stroke 
curves fall in shaded 
range at right. Eight 
models of our D-frame 
solenoids also available. 

Request SolenOid 
Catalog now. 

Other Solenoids 

lllii 

~ 

-'-17,64 

-'-15.-45 

-'-13.23 

-'-11.02 

-'-8.82 

-'-Ml 

-'-4.41 

_1_ 
2.20 

mm 
in 

Magnetic latching-tubular, low profile, and open 
frame solenoids hold the plunger in the actuated 
position using no power, Excellent for fail-safe latching 
mechanisms, Request catalog, 
Printer solenoids-dot matrix and printhammer sol
enoids are examples of custom designs that deliver 
exceptional reliability over a long life, Call us to discuss 
your needs, 

Lucas Ledex ~, Lucas Ledex Inc, 
P.O. Box427 
Vandalia, Ohio 45377-0427 U,S,A, 

EEM 1989 For manufacturers' sales offices, see yellow pages 
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Phone: 513-898-3621 
TWXlTelex: 6874241, 6874243 
FAX: 513-898-8624 
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SOLENOIDS 

Specialists in 
Electromagnetic 

Devices 
DC or AC Solenoids 

KEB 
Wrap Spring Clutch 
for Office Machines 

Locking Devices 

GRFY+AW 
Proportional Solenoid 
and Stroke Indicator 
for Hydraulic Valves, 
also Pneumatic Valves 

4550 

For manufacturers' sales offices, see yellow pages EEM 1989 
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827-6113 
827-6114 
827-6119 
827-6120 
930-6125 
930-6126 
930-6131 
930-6132 

R8X16-6384 
R8X16-6385 

1 
12VDC 
24VDC 
24VDC 

Int. 
Cont. 

Int. 

24VDC Cont. 
24VDC Int. 

12VDC Cont. 
12VDC Int. 
24VDC Cont. 
24VDC Int. 

24VDC Cont. 
24VDC Int. 

24VDC Cont. 
24VDC Int. 

55 
20 

240 
80 
40 
10 

160 
38 

145 
24 

26 
3.8 
105 
.15 

85 
14 

59 
10 

Forces and Strokes 
ounces @ inches 

2.8@'Is" 
7@%" 

1.5@%" 
4@%" 

For manufacturers' sales offices, see yellow pages 

H 
% 
% 
% 
% 

2 
2 

1% 
1% 

2% 
2% 

x 

Body 
inches 

x W 
3/. 
% 
3/. 
% 

1'12 
1'12 

1'12 
1'/2 
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Omron responds to your application needs by 
adding innovation to even the most basic switch. 
Automated assembly and 100% quality assurance 
are just the beginning of our attention to detail; we 
take pride in designing the "fine points" that 
distinguish an Omron switch from the others. 

Internal Seals Reduce Soldering 
and Cleaning Time 
Our internally-sealed DIP switches, basic switches 
and mechanical keyswitches are immersible for 
cleani~g without a time-consuming taping 
operation. Sealed construction also prevents flux 
e~ry during automatic flow soldering. Designed for 
effiCiency, our top-actuated DIP switches are also 
auto-insertable for quick assembly. 

Advanced Computer Design 
Maximizes Performance 
Omron's extensive line of pushbutton and lighted 
pus~button. switches are designed with the operator 
In mind. USing advanced computer techniques, 
we've designed a unique "triangle structure" 
actuator which provides constant force and ideal 
operating feel for maximum performance. Omron 
lighted pushbutton switches also feature uniform 
color illumination to add a quality appearance to 
your control panels. 

Responsive Innovation 

Custom Options Accommodate 
Unique Applications 
Omron's snap-action, miniature and 

subminiature basic switches are available in a 
wide variety of actuator types and contact 
configurations to meet your specifications. 

Switching capacities range from 0.1 to 21 amps, 
and sealed versions are available for direct 

soldering to PC boards. In addition, our new 
A3B lighted pushbutton switches provide 

water and oil resistance ideal for your 
machine tool and other harsh industrial 
applications. 

Unconventional Switches for 
Exceptional Performance 

Remember Omron when your switch 
application requires more than just standard 
performance. We'll work with you to develop 

. solutions to your specific application problems, 
If we haven't developed one already. When it 

comes to photomicrosensors (optical), 
thumbwheel, basic snap action, keyswitches, 
DIP, or pushbutton switches, we don't mind 

being a little unconventional. 

1·800·62·0MRON 

OM RON ELECTRONICS, tNC. 
Drive 

8·1672 For manufacturers' sales offices, see yellow pages EEM 1989 
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SWITCHES 

American 
Research & 
Engineering 

American Swttch 
Corp. 

ASM Corp. 

Augallnc. ~ 

Burgess Switch 
Co. 8·1688 ~ ~ 

C&KComps., 
Clayton Div. 8·1693 ~ ~ 

C& KComps., 
Newton Div. 8·1692 ~ ~ 

C & K/Unimax 
Inc. 8·1694 ~ ~ 

Ca~ingswitch 
Inc. 8·1695 ~ 

Cherry 
Electrical Prods. 8·1698 ~ ~ 

EEM1989 

~ 

~ 

~ 

~ 

~ 

~ 

switches-51 00 

Surface mount low profile 
DIP 

~ 

~ ~ 

~ ~ 

~ ~ Explosion proof, Power, 
Concentric shaft swttches, 
Shaft and sealed 

~ ~ ~ ~ ~ ~ Illuminated, Key lock, 
Sealed 

Decade, Explosion proof, 
~ ~ ~ ~ ~ lIIuminaled, High vottage, 

RF, Sealed, Touch, Coded, 
Joystick controllers 

lIIuminaled, Key lock, 
~ ~ ~ ~ Power 

Power, Sealed, Coded, 
~ ~ ~ ~ ~ ~ ~ ~ Membrane keypads 

lIIumina1ed, Power, 
~ ~ ~ ~ Metal-cased snap-acting, 

Indicator lights 

Illuminated, High voltage, 
~ ~ Key lock 

~ ~ ~ 

For manufacturers' sales offices, see yellow pages 8·1673 
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SWITCHES (cont'd) 

Dow-Key 
Microwave 

,; 

,; 

,; 

Electro-Mech 
Comps. Inc. 8-1728 ,; 

Electronic 
Components. 
Groupe 8-1733 ,; 

Electroswitch/ 
Dist 8-1736 

Electroswitch 
Southern Op. 8-1737 

Elma Electronic 
Corp. 8-1738 

Entech Corp. 8-1739 ,; ,; 

Fifth Dimension 
Inc. 8-1740 

8·1674 

,; 

,; 

,; 

,; 

,; 

switches-51 00 

High vo~age, Power, 
RF, Microwave 

,; ,; ,; ,; ,; Illuminated, High voltage, 
Electronic control 

,; 

,; ,; 

,; ,; 
Illuminated, Key lock, 
Sealed 

,; Miniature 

Key lock, Power, Sealed, 
,; ,; MIL 

Explosion proof, Key lock, 
,; ,; Sealed, Coded 

,; ,; ,; ,; 
Illuminated, High voltage, 
Key lock, Sealed, Touch, 
Coded 

,; ,; ,; ,; ,; ,; Illuminated, Key lock, 
Power, Sealed, Leaf 
switch assemblies, 
Leaf contact 

,; Proximity, Impulse, Tilt 

For manufacturers' sales offices, see yellow pages EEM 1989 
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SWITCHES (cont'd) 

ITT Schadow 8·1758 .,; 

ITW Switches 8·1762 .,; .,; 

IVO Industries 8·1775 

JAE Electronics 
Inc. .,; 

Janco Corp. .,; 

Lamb Inds. 

LZR Electronics 
Inc. 

Manfacturers 
Components Inc. 

Martee 
Switch Co. 

.,; .,; 

Molex Inc. 8·1814 

EEM1989 

.,; 

.,; 

.,; 

.,; 

. switches-51 00 

.,; .,; 

.,; 

.,; .,; .,; .,; .,; 

.,; .,; .,; .,; .,; 

.,; 

.,; .,; 

.,; .,; .,; 

.,; .,; .,; 

.,; 

For manufacturers' sales offices, see yellow pages 

Reed switches, 
Proximity switches 

High voijage, Power, 
Sealed, Hi reliability 

Illuminated, Key lock, 
Sealed 

Illuminated, Power, 
Sealed, Coded 

Explosion proof, 
Illuminated, Sealed 

Decade, Illuminated, 
Coded 

Illuminated, Miniature, 
Low profile, Tactile 

Sealed, For printed circuits, 
MIL 

Illuminated, Power, Sealed, 
Miniature DIP rotary, AC 
receptacle (IEC connector), 
Indicators, Lamps 

Decade, Explosion proof, 
Illuminated, Key lock, 
Touch, Coded 

Sealed, Suriace mount 

Front panel mounts. 
Illuminated, Power, Sealed 

RF, Matrices-switching, 
Switches·coax, twinax, 
triax, matrix, systems 

Illuminated, Key lock, 
Power, Sealed 

Hybrid-constructed control 
panels 

8-1675 
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SWITCHES (cont'd) 

Oak SWitch 
Systems a·1822 .; .; 

Omega 
Engineering a·1823 

Omron , 
Electronics 

Oslo Controls , 

, , 
, , 

Tech Labs a·1851 

Veetronix Inc. a·1852 , 

8·1676 

.; .; , , 
, , , , , , , 

, , , 

, , , 

, , 
, .; .; .; .; , , , 

, , , , 

, , , 
, , 
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Explosion prool, 
Illuminated, Key lock, 
Power, RF, Sealed, Touch 

, Illuminated, High voltags, 
Key lock, Power, Sealed, 
Coded 

Illuminated, Key lock, 
Power 

Illuminated, Power, Sealed, 
Sharp dome 

Key lock, Power, RF, 
Sealed, Leal 

Explosion proof, Key lock, 
Sealed, Touch, Coded 

, , High vo~age, RF, Sealed, 
Coded, Stepping switch, 
Power 

Keyboard, Low voltage, 
Illuminated, Sealed 
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Discover the Altech Advantages ... 

Dual Column. 
Tandem 

Switch with 
padlockable 

handle .. . STATE-OF-THE-ART CAM SWITCHES 

NEW! 
CM SERIES 
MODULAR 
SWITCHES 

• Altech/Breter cam switches to meet the approvals required for worldwide markets 

• Modular switching chambers provide unlimited contacts and contact configurations 

• Custom switching requirements are achieved with standard parts 

• High quality silver alloy contacts enable "breaking" up to 10 times the rated current 

• Steel thru-shaft provides accurate movement of all cams regardless of switch length 

• Stainless steel thru-bolts ensure a sturdy multi-chamber assembly 

Ratings: Milliamps to 630 Amps, Millivolts to 660 Volts 

Disconnect Switches Options: Door interlocks, key-lock devices, switch enclosures 

CAM SWITCH APPLICATIONS ... 

[!J~[iJ 
Control Disconnect Sequencing 

Drum switch 
with enclosure 

~~~ 
Reconnectlon Metering Motor Control 

Front panel 
mounted switch Pad lockable 

safety switch 

... LIMIT SWITCHES FOR ALL APPLICATIONS 
• Altech limit switches meet electrical standards according to IEC, VDE, DIN and other 

important worldwide standards including UL and CSA 

• Limit switches with rollers, wobble sticks, plungers, rods, catwhiskers adapt to any 
movement detecting requirements 

• Available in nonconductive, sealed thermoplastic housing or rugged cast aluminum for 
harsh environments 

GC Series roller limit switch 

ENK Series with catwhisker 

BI Series rod limit switch with reset button 

ZS/SI Series cable pull switches can be actuated from any point along cable. 

SI2 Series conveyor belt switch (not shown) 

... RUGGED AND DURABLE FOOTSWITCHES 
• Single, dual and triple pedal 

• Snap-action, momentary. multiposition contacts for standard and special circuits 

• Sealed housings, foot shields. interlocks, reset buttons for maximum operator safety 

• Cast aluminum housings for heavy duty applications 

Options: Housing modifications, preferred colors, cord sets, logos 

BI 

Call ALTECH for solutions to all your switching requirements 

Motor reversing 
switch 

ENK 

I' 
GF FOOTSWITCH 

SEE OUR ENCLOSURES IN SECTION 1400 Co103.5/SEE OUR TERMINAL BLOCKS IN SECTION 2100 C0 1151-55/SEE OUR RELAYS IN SECTION 4500 B0 1421 

EEM1989 For manufacturers' sales offices, see yellow pages 8-1677 
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SWITCH 
SEALS 

Backed by over 25 years of engineering solutions
for an ever·changing and demanding market. 
The wide demand for custom·molded panel and switch seals, 
threaded inserts bonded to rubber, O·rings, boots and seals, 
etc., translated is really a demand for talent and know-how to 
handle the engineering and molding of particularly thorny or 
unusual custom requirements that frequently plague industry. 
AME meets the demand ... with experience, service and unique 
production techniques. 
CUSTOM ENGINEERED PRECISION MOLDED ELASTOMERS 
• Color filters for incandescent lamps • O-rings 
• Rubber to metal bonding • Boots 
• Clear silicone products • Gaskets 
• Self-sealing hex nuts • Seals 
• Self-sealing washers • Conductive rubber 
• Extrusions • Die cutting 

fIn 2102 M5423/07 -02 '%2-32 UNS-2B 
Nut-Brass, Nickel Plated. Rubber-Silicone 
pe¥ ZZ-R-765 Class 111, Grade 60 Gray 

2103 M5423/10-01 

2104 M5423/10-02 

3101 M5423/09-01 

3102 M5423/09-04 '%2-32 UNS-2B 

MANY OTHER SIZES AND TYPES AVAILABLE 

Pressure capabilities: Internal Pressure 
1 Atmosphere, 15 psi (103.4 kPa) 

External Pressure 
2 Atmospheres, 30 psi (206.8 kPa) 

For Part #1106 - Internal pressure 
.7 Atmosphere, 10 psi (69 kPa) 

External pressure 
1.4 Atmospheres, 20 psi (138 kPa) 

Endurance: Exceeds 100,000 actuations (depend
ing on enVironment). 

Useful life: 20 years to unlimited (depending on 
environment). 
Switch Seals are designed and manufactured to 
meet or exceed applicab Ie mil itary specifications. 

FAX (201) 263-8199 

Switch Seals 
An elastomeric boot which seals, thus protecting a 
switch and internal components against hazardous 
foreign elements. AME's one piece switch seal is 
constructed of a flexible rubber boot element 
bonded during molding to a threaded metal insert 
that fully encapsulates the switch and bushing to 
the panel. 
This assembly replaces the panel mounting nut 
and seals the mounting hole making it watertight. 
It protects against mOisture, oil, dirt, dust, most 
solvents, many acids (see elastomer selection 
guide). 
Switch seals provide vibration resistant mounting 
and act as double insulation with no interference 
to switch movement. 

Nut-Brass, Nickel Plated, Rubber-Silicone 
per ZZ-R-765 Class III, Grade 60 Gray 

CAST URETHANE & SILICONE 
AME supplies cast urethane and silicone products 
precision engineered to meet your most demand
ing requirements. 
I! you need high tensileltear strength, excellent 
resistance to abrasion and high impact capability, 
our cast urethane is ideally suited for the job. 
Superb temperature resistance to the damaging 
sub-zero cold or searing heat extremes is found in 
the cast silicone custom engineered by AME 
Corporation. 

... AME CORPORATION 

33 Jacksonville Rd. 
P.O. Box 195 Dept. EM 
Towaco, NJ 07082-0195 
(201) 263-1700 

SWITCH 
SEALS 

8·1678 For manufacturers' sales offices, see yellow pages EEM 1989 



5100 SWITCHES 5100 

The world's first 
intelligent 

man/machine interface 
in a DIP ... 

Provides all of the display and switch functions 
you'll ever need in a single compact device. 
Stackable and cost-effective. 

The secret? A single LSI chip with state-of-the-art 
CMOS logic. Developed jointly with GE/RCA. 
Logic that combines a single-character alpha
numeric display, thumbwheel switch and 
pushbutton switch functions in one 
easy-to-use component. A true 
peripheral device with a RAM-like 
CPU interface. 

An intelligent thumbwheel switch 
that will put you miles ahead of the 
competition. With capabilities they 
can only dream about. Unless, 
of course, you tell them. 

In a simple application you might directly replace 
those out-dated mechanical thumbwheel switches. 
A typical cookbook design. And without a host 
CPU. 

In a more sophisticated application you might 
use a host processor to provide programmable 
control over man/machine interactions. Such as 
formula selection and entry, display of 
messages, user friendly menus, or a mix of some 

EVALUATION/DESIGNER'S KIT 
This handy low-cost kit will save you 

weeks of time. The kit includes everything 
you need for evaluating, prototyping and 
designing with this new technology. A 
MUST for your engineering lab. 

Includes a microcontrolier programmed 
to demonstrate the many functions and 
capabilities of these devices. 

or all of these capabilities. The possibilities are 
limited only by your imagination. 

No matter how simple or how complex your 
application is, no other interactive component 

has so much to offer and is so easy to use. 
Concerned about availability? Standard 

parts are typically off-the-shelf. We've even 
set up a second source so that you'll 

receive an uninterrupted supply. 
Got a deadline to meet? Our 

technical support team will help get 
you on the air in record time. Or 

maybe one of our off-the-shelf 
intelligent thumbwheel assemblies 

will fit the bill. 
Whether you need to make a decision fast, or 

you're just thinking about down the road. Our 
microcontroller-based evaluation kit will provide you 
with instant evaluation, complete documentation 
and everything else you need to get started. Order 
one right now and experience intelligent interaction. 

To place an order or for more information call: 
(708) 426-6780. 

Please use (312) 426-6780 before Nov. 11,1989. 

The kit includes: 
• 15 assorted intelligent thumbwheels 
• A microcontroller-based evaluation board 

with all components (includes a preprogram
med Signetics S87C751 microcontroller) 

• Technical data sheets and specifications 
• Application notes 

Order # EVAL-SST-KIT $245 

B™AMERICAN 
CONTROL 
TECHNOLOGY 

AMERICAN CONTROL TECHNOLOGY, INC., 825 VILLAGE QUARTER RD., W. DUNDEE, IL 60118 
PHONE: (708) 426-6780 FAX: (708) 426-1057 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1679 
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THE WORLD'S SMALLEST 
SURFACE MOUNT 

DIP SWITCH! 
American Research & Engineering's strip molding process 

makes for a more reliable switch ...--------, It's More Reliable 
Three simple components: two composite 
metal/plastic strips and one plastic molded cover replaces a 25 piece 
assembly to make a switch that's more reliable because it's more consistent. 

SAME SIZE AS AN Ie! 
If you don't have automatic insertion equipment, we're banking that some day you will. 
In the meantime, your board will look neater, better and more professional. And if you 
have insertion equipment, you'll save the cost of hand insertion! 

Three New Patent Designs That Use 40% Less Parts 
1 The slides are split, or bifurcated, so there 
are two separate slides for each contact 
point. This qoubles the contact reliability 
because you have two independent 
gold plated contacts at each 
switch point. 

2 The switches are flush with 
the cover to eliminate acci· 
dental, on·off movement 
once the DIP is program· 
med. Simple. 

3 The package is sealed. 
The lead frame is molded 
directly into the housing 
to provide a one piece, no· 
leak construction. The cover 
is ultrasonically molded to 
the frame after the switch is 
assembled. There is no better 
construction. The Surface Mount 
housing is made of Ryton with a 
Kapton tape seal. 

All K40 Dip Switches Are Available 
In Positions Two Thru Eight! 

The K40 Gull 
Wing Surface Mount 
Dip Switch 

2345678 

~ •• __ __ tI/II' ill' 

4 The slides are made from beryllium copper, 
heat tempered to a full hardness, spring 

formed, plated in a 100 micro inch nickel 
bath and then spot gold plated 30 micro 

inch deep at all the contact points. 
This is the best proven switch con

taet surface that money can buy. 

S Every one of the switch 
contact surfaces on the main 

lead frame are plated with 
30 micro inch of gold over 

100 micro inch of nickel. 

• 

The K40 Standard 
Pin Dip. Switch 

The K40 standard pin DIP Switch 
was originally designed by American Research 

& Engineering in 1982 as the world's smallest 
DIP Switch. It was with its incredible small size and 

durability that the K40 standard pin DIP Switch 
led to the development of the new K40 
Surface Mount DIP Switch lineup. 
Lead time for the K 40 standard 
pin DIP Switch is seven to fourteen 
days and fourteen to twenty-one days 
for the K40 Gullwing or "J" bend DIP Switch. All K40 

~[MJ[g[ffi~~~[t\!] [ffi[g®[g~[ffi~[)={] ~ [g[t\!]@~[t\!][g[g[ffi~[t\!]@ 
1500 EXECUTNE DRIVE, ELGIN, IL. 60123 1-312-888-7245 

FAX [312] 888·7094 

5100 

8·1680 For manufacturers' sales offices, see yellow pages EEM 1989 
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FAX (617) 245-4531 TEL. (617) 246-1007 

Your best source for quality engineered and innovative products . 

• Subminiature toggle, rocker, lever and pushbutton switches, lighted and unlighted. 
• Ratings from dry circuit to 6 amps @ 125 VAC, 3 amp @ 250 VAC or 7 amps @ 30 VDC. 
• Designed and manufactured in Wakefield, MA. 

STseries Toggle Switches 

ST series Rocker and Lever Switches 

800 series snap-action momentary Pushbutton Switches 
and PB series momentary Pushbutton Switches 

300 and 400 series Pushbutton Switches with 
momentary or alternate action 

New Products 

5100 

J96 option round-hole mounting bezels; 
Toggles, Rockers, Levers and Pushbuttons. 

Totally sealed Toggle, Rocker and Pushbutton 
Switches. (WT Series Toggles shown) 

AMERICAN SWITCH CORP., 134 WATER STREET, WAKEFIELD, MA 01880 TWX 710-348-6756 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1681 
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ARCOLECTRIC 
Many options are available 
such as colors,imprinting, pro
tective splash guard covers, 
also matching indicator light. 
For detailed information 
request our main catalog. 
A full range of electrical 
approvals including UL, CSA, t------S-N-A-'-P-.I-N-M-O-U-N-T-IN-G--'-R-O-C-K-E-R-S-W-IT'--C-'-H-E-S-------l 
VDE, etc. 

SERIES 

CIRCUITS 

ELECTRICAL RATINGS 
Amperage and HP ratings do 
not apply to all circuits. 

CONTACT MATERIAL 

TERMINALS 

ACTUATORS 

PANEL CUT OUT 
SIZES 

PANEL THICKNESS 

1300 

SPST, DPST 
INCLUDING 
ILLUMINATED 

16A 125/250V AC 
20A6/28VDC 
150A IN RUSH 

1500 

SPST, SPDT, 
DPST, DPDT, 
INCLUDING 
CENTER OFF 
MOMENTARY 
AND 
ILLUMINATED 

16A 125/250V AC 
20A6/28V DC 
1/2 HP 125V AC 
1 HP 250VAC 

5500 8600 

DPST AND SPST SPST, SPDT, 
IN DP CASE SIZE DPST, DPDT, 
INCLUDING INCLUDING 
CENTER OFF, CENTER OFF, 
MOMENTARY MOMENTARY 
AND ISOLATED AND 
CIRCUITS ILLUMINATED 

16A 125/250V AC lOA 125/250V AC 
20A6/28V DC 10A6/28V DC 

1/2 HP 250V AC 

CURRENT CARRYING PARTS, COPPER ALLOY SILVER PLATED 
SILVER CONTACTS. FOR GOLD CONTACTS CONSULT FACTORY. 

C 6.3mm tab C 6.3mm tab C 6.3mm tab 
T Solder G 6.3mmtab TSolder 

Postive lock 
H 4.8mmtab 
K2.8mmtab 
T Solder 

J Paddle P Illuminated spot A Contoured 
P Illuminated spot A Contoured P Illuminated spot 
A Contoured W Curved mois-

ture resistant 

Single pole Single pole 
A 12.2 x 27.2mm A 12.2 x 27.2mm 
B 11.0x30.0mm B 11.0 x 30.0mm B 22.1 x 30.0mm 
T 11.5x28.2mm T 11.5x28.2mm 
R 14.0 x 28.5mm R 14.0 x 28.5mm T 22.3 x 28.2mm 

Double pole Double pole 
A 22.3 x 27.2mm A 22.3 x 27.2mm 
B 22.1 x 30.0mm B 22.1 x 30.0mm 
T 22.3 x 28.2mm T 22.3 x 28.2mm 

FOR FLANGE SIZES CONSULT FACTORY 

Single pole 
.75mm min 2.Smm max .7Smm min 

Double pole 2.5mm max 
.72mm min 3.3mm max 

H 4.8mmtab 
J Right angle PCB 
T Solder 
X PCB 

V Curved 

Single pole 

12.9x19.1mm 

Double pole 

19.1 x21.9mm 

.7Smm min 
3.0mm max 

Specifications subject to change without notice. Not all combinations always available. 

SEE OUR INDICATOR LIGHTS AD IN SECTION 2460 PGS.Be1130, 1131 

A 
ARCOLECTRIC CORPORATION, 9001 Canoga Avenue, Canoga Park, CA9]304 Tel: (818) 700-1933 FAX: (818) 700-9541 

8·1682 For manufacturers' sales offices, see yellow pages EEI\II1989 
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ARCOLECTRIC 
Many options are available 
such as colors, imprinting and 
protective splash guard 
covers. 
For detailed information 
request our main catalog. 
A full range of electrical 
approvals including UL, CSA, PUSHBUTTON SLIDE TOGGLE VDE, etc. 

SERIES 7000 900 2000 1700 NYLON 
17000 METAL 

CIRCUITS SPST, DPST SPST, SPOT, Single pole SPST, SPOT, 
INCLUDING DP, ST Double pole DPST,DPDT, 
MOMENTARY, MOMENTARY including two including 
ILLUMINATED ONLY. thru five center off, 
ALTERNATE Normally open position. momentary 
ACTION and Normally 

closed 

ELECTRICAL RATINGS NYLON 
Amperage and HP ratings do 16A 125/250V AC 
not apply to all circuits. 20A 125/250V AC 

16A 125/250V AC 0.5A 125/250VAC 12A 125/250V AC 1 HP250VAC 
112 HP 125V AC 0.1A 6/28V DC METAL 
1 HP250VAC 20A 125VAC 
6A6/28VDC 10A250VAC 

11/2 H.P. 

CONTACT MATERIAL Silver Silver plated Silver Plated Sliver plated 
For gold contacts consult or silver 
factory. depending on 

model 

TERMINALS C 6.3mmtab C 6.3mmtab K 6.3mmtab 6.3mmtab 
H 4.8mmtab T Solder T Solder 6-32 screw 
T Solder X PCB 

ACTUATORS Round, Square, Diameter Flush to 6.0mm Various lever 
Flush, Projecting 5.0mm to 22.0mm styles 

PANEL CUT OUT ROUND 7.1mm dia Two hole center 12.7mm dia 
SIZES 25.0mmdia to to center mtg. 

12.7mmdia 2 Position 34.0mm 
3 Position 38.0mm 

SQUARE Snap in version 
22.4 x 22.3mm 14.0 x 3O.00mm 

Without two hole 
mounting various 
sizes depending 
on number of 
switching positions 

PANEL THICKNESS Nylon 
0.8mm 5.0 max 2.5mm to 4.0mm Snap in model 3.5mm min 
Depends on model 0.8x2.5mm Metal 

7.93mm 

Specifications subject to change without notice. Not all combinations always available. 

SEE OUR INDICATOR LIGHTS AD IN SECTION 2460 PGS. 8-1130, 1131 

A 
ARCOLECTRIC CORPORATION, 9001 Canoga Avenue, Canoga Park, CA 91304 Tel: (818) 700-1933 FAX: (818) 700-9541 

EEM 1989 For manufacturers' sales offices, see yellow pages 9·1683 
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Arrow Hart 
The Leader in Current Events. 

Arrow Hart Control Switches 
Arrow Hart offers a wide range of quality sealed switches for 
signal circuit applications. The ''1.:' Series features a complete 
line of miniature washable switches compatible with PCB 
mounting, soldering, and cleaning processes, including those 
applicable to surface mount technology. All are 100% bubble 
tested to assure structural integrity. Also available are versions 
with anti-static capability up to 20,000V, and environmentally 
sealed threaded bushing mount switches. 

Arrow Hart control switches also include "TS" and "PM" min
iature toggle and printed board switches as well as "TM" 
Series military toggle switches built to MIL-Spec 83731 and 
QPt.:d under MS 75028 and MS 75029. 

Arrow Hart Power Switches 
Arrow Hart offers a wide range of power switches rated from 1 
ampere through 60 amperes at 125-600 V AC/DC. Designed 
for general purpose and heavy duty applications that require 
long service and dependability. Available in toggle, rotary, 
push button, slide and keylock variations. Built with Arrow Hart 
quality for superior performance. 

~ ARROW HART COMPONENTS 
COOPER 

Arrow Hart Rocker Switches 
The complete line of rocker switches is designed to meet the 
industry's toughest needs with continually improved ratings, a 
wide range of circuit configurations, international approvals 
and innovative new product design. 

From the 1600/2600 Series, the first rocker switch lineto provide 
a full range of international approvals, to the 1500/2500 Series 
of contoured rockers featuring a contemporary look and feel. 
The mini rocker features high ratings in an aesthetically pleas
ing space saving package while the Hi-Lite 2-color rocker pro
vides an "on" indication without being lighted. And the 92 
Series, specially developed for applications where the positive 
response of a larger switch is required, all with traditional 
Arrow Hart quality. 

Catalogs of Current Events 
Each of our three catalogs includes selection tables, technical 
specs, factory and field modification charts, dimensional dia
grams, key features and application information. For your free 
copy contact Arrow Hart Components, P.O Box 9050, Charlot
tesville, VA 22906-9050 974-5100 FAX (804) 973-2236. 

INDUSTRIES P.O. Box 9050, Charlottesville, VA 22906-9050· (804) 974-5100· FAX (804) 973-2236 

~·1684 For manufacturers' sales offices, see yellow pages EEM1989 
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UNIOUE NEW FEATURES 
PROTECTED BY 1988 PATENTS. 

EXTENDED LIFE 
CONSTRUCTION. 

8U1LT-IN RESTRAINERS 
TO SOLDER FLUX. 

UL RECOGNIZED 
(Iile E 66512). 

MIL-S-3786, Style SR04 
DESIGN STANDARDS. 

WORKMANSHIP - MATERIALS 
HIGHEST OUALITY. 

INTERNAL RESISTANCE 
TOTAL LESS THAN .005 n 
SENSIBLY PRICED 
DELIVERED SWIFTLY. 

HANDY ENGINEERING 
SPECS. FOR YOUR FILES. 

DES I GN ERS-DEVELO PERS 
MAN U FACTU RERS 

OF PRECISION ROTARY SWITCHES 
POST OFFICE BOX 860 • SMITHFIELD. N. C. 27577 

miniature 

:J?<>~~~ 
SWITCHES 

For manufacturers' sales offices, see yellow pages 
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Switch 
Quality and Innovation 

CPNTACTS 

SWITCH 'TYPE # of 
> 

# of Main· Momen~ lIIumin" Alternate 
Poles po~itions tained tary Action aled Gold Silver 

, 
DIP/SIP 
• Auto·Dip -

, 

2 thru 10 0.4VA 
• Piano·Dip 1&2 

&16 • 20 V • Rotary·Dip 
• SS/SL Sip 

KEYLOCKS ~ O.4VA 3-5A@ 
• SKFC, SKT, SWK ~,' 1&2 1-,10 • • 20V 125 VAG 

PUSHBUTTON· 1!1Ii\\ 6A@ MINIATURE 'LED 
• Green Series, (MPA, etc,) O.4VA 125 VAC 

• MPA·3 Series • MSPM ;~ 1,2&4 2 • • ·Bicolor 20V 
·MPS ·MPB LED 3A@ 
• MSPF • MSP-5 .l(o 250VAC 

lil: 

PUSHBUTTON· 
SUBMINIATURE ·LED 

• TP Series • FSMSeries ~ 1&2 2 • • OAVA lA@ 

• SMP Series • MLP Reflector 20V 125VAC 
• TP 200 Series 

RELAYS Q 1-2A 
1,2&4 • • • @125 

'Blue-Line Series VAC 

ROCKER/PADDLE -if ·LED 
6A@ 

MINIATURE OAVA 125 VAC 
• Gemini (A,AE) 1,2&4 2&3 • • • Green (MHV, MRV, MLD) IUD ·Bicolor 20V 3A@ 
• TRD Series LED 250VAC 

ROCKER/PADDL_ 
SUBMINIATURE 1,2&4 2&3 • O.4VA 3A@ • 20V 125VAC 
• TR Series 

ROTARIES· ~ MINIATURE 1,2&3 1-12 • • • 
·MRS e ·MRC 2 ' .. £.9 e 

1,2,3&4 HO • • 
SLIDE SWITCHES 

lthru12 1-5 • • ,300A@ 

· "" M"'. "",.,,", ~ 125V 

1'--- O.4VA 
• SL, SlS, SlSA ! l ~ 1,2 HO • 20V .3-.5A 

• MSSA, TSS ' J.,{ IJ'-k 1,2&4 1-4 • .3-1A 

• Auto.slide I 
1,2,4&6 1,2&3 • .3A@ 

125 VAG 

TOGGLE· 

~ 
6A@ 

MINIATURE O.4VA 
125 VAC 

• Gemini Series (A, AE) 1,2&4 2&3 • • 'LED 
20V 3A@ 

• Green Series (MTA, etc,l 
250VAC 

TOGGLE· 
SUBMINIATURE 

~ 0.4VA 3A@ • TT Series 1,2&4 2&3 • • 'LED 
• SMT Series 20V 125VAG 
• AT Series 

Specialists in Miniature & Subminiature, PC, SMD, & Panel Mount Switches. 

fl!IfiiALllDSWITCH 1551 Osgood SI .• N. Andover. MA 01845 USA Tel: (50S) 6135·4371 TLX: 275423 FAX: (508) 686-9545 
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Selector CHART 
TERMINATIONS MOUNTING Process 

WW SMD 
Panel Panel Panel PC Compatible Agency 

PC WL RA VRA Bushing Snap-in Other Board Sealed Unsealed (withstands post Approvals Other 
solder wash) 

'Internal 

• • • • • • • Resistors 
or 
Diodes 

·Medium & 

• • • • UL High 
Security 

'Caps 

• • • • • • 'Boot Seals 
·Guards 

·Boot Seals 
·Guards 

• • • • • • • • • • ·Tactile • Feedback 
'0.100 Term 
Spacing 

·High 

• • • • • Sensitivity 
'Latching 

UL 
'Custom 

• • • • • • • • • • • • Legends 
CSA 'Custom 

Colors 

·Custom 

• • • • • • • Legends 
'0.100 Term 
Spacing 

• • • • • • • • 'Adjustable 
Stops 

• • • • • • 
• • • • • 
• • • • • • 
• • • • • 
• • • • • • • 'Machine 

Insertable 

UL • • • • • • • • • • • • eSA 

• • • • • • • • • • • UL '0.100 Term 
Spacing 

See our New Full Line Catalog for detailed information on all products. 

flmjALr:DSWITr:H 1551 Osgood St., N. Andover, MA 01645 USA Tel: (506) 665-4371 TLX: 275423 FAX: (506) 686-9545 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1687 
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,rtBurgess -J~-" Switch Company 

~-.~ 
BURGESS Precision Switches 
1010 North Main Street/Elkhart, IN 46515 
Telephone (219) 262-8608/fAX (219) 262-8819 

F1T8YR1 

ULTRA MINIATURE MICRO SWITCHES 
Fl SERIES 
Low profile switches with side-protruding, gold-flashed termi
nals for printed circuit boards. Mounting by terminals assisted 
by moulded spigot. Low and standard force, changeover switch
ing mechanisms. Contacts normally silver; add '-GP' to ref
erence for gold. Plunger, plain lever or roller-lever may be 
depressed to case in overtravel. 

Ordering Dimensions Actuating Force Ree. max. Rating 
Reference Actuator l B H N Ozf 125/250 VAC 
F1T8 Plunger IS 10 7 1.4 5 5 
F12T8 Plunger 16 10 7 0.5 1.8 2 
F1T8Yl lever 20 10 11 0.5 1.8 5 
F12TSYI lever 20 10 11 0.2 O.S 2 
fITSYRI Roller·lever 19 10 16 0.5 1.S 5 
F12T8YR1 Roller·lever 19 10 16 0.2 O.S 2 

A variety of dIfferent lever lengths (to 21/4") and shapes are avaIlable. 

F4 SERIES 
Similar to F5 Series but provided with side mounting holes. 
Changeover mechanism, recommended maximum rating 7 Am
peres at 125/250 volts AC. Silver or gold contacts - add '-GP' 
to reference for the latter. Plunger, plain lever or cam-following 
lever actuators, all may be depressed to case in overtravel. 
2 mm quick connect tab cac in table) or solder tag terminals. 

Ordering Dimensions Actuating Force 
Reference Actuator Terminals l B H N Ozf 

F4TS Plunger QC 13 5 IS 1.2 4.3 
F4T7 Plunger Solder 13 5 15 1.2 4.3 
F4TSYl Plain lever QC 23 S 20 0.4 1.4 
F4T7Yl Plain lever Solder 23 5 17 0.4 1.4 
F4T6YC Cam lever QC 21 5 23 0.5 1.7 
F4T7YC Cam lever SOlder 21 S 21 O.S 1.7 

F4T7Yl MF4 lug mountlOg frame for all F4 models. SWItch secured wIthout screws. 

",,*.,,. 

i"--#~:"l~ 

'r'l--' -- fF5T8 

F5 SERIES 
One of the world's smallest precIsIon switches with power 
capabilities, the F5T8 has no mounting holes and may be 
mounted on a printed circuit board by means of its 5.08 mm 
pitched, gold-flashed, base-protruding terminal tags. Also avail
able with plain or cam-following lever actuators. Changeover 
switching mechanism, recommended maximum rating 7 am
peres at 125(250 volts AC resistive load. Silver contacts or 
add '-GP' to reference for gold. Actuators may be depressed to 
case in overtravel. 

F5TBYl r--::-:---:----,------,------.,------, 
Ordering Dimensions Actuating Force 

FK4T6 

~ 
l : i 
r~T-T-'l 

FK4T7Y1 

8·1688 

Reference Actuator l B H N Ozf 

FST8 Plunger 13 5 12 1.2 4.3 

FST8Yl Plain lever 23 5 14 0.4 1.4 

F5T8YC Cam lever 21 S IS 0.5 1.7 

FK4 SERIES 
Double-break, two-circuit switches with four terminals. They 
are slightly smaller than V4 Series switches but have inter-
changeable mounting position. Lever actuators and terminals 
as for F4 Series. Recommended maximum rating 7 amperes, 
125(250 VAC. Silver contacts, or add '-GP' to references for 
gold. All actuators may be depressed to case in overtravel. 

Ordering Dimensions Actuating Force 
Reference Actuator Terminals l B H NOzf 

FK4T6 Plunger QC 18 5 18 1.5 5.4 

FK4T7 Plunger Solder 18 5 15 1.5 5.4 

FK4T6Y1 Plain lever QC 21 5 21 0.5 1.8 

FK4T7Yl Plain lever Solder 21 5 18 O.S 1.8 

FK4T6YC Cam lever QC 21 5 22 0.7 2.3 

FK4T7YC Cam lever Solder 21 5 19 0.7 2.3 

For manufacturers' sales offices, see yellow pages 
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BURGESS Precision Switches 
1010 North Main Street/Elkhart,IN 46515 
Telephone (219) 262-8608/FAX (219) 262-8819 

LOW PROFILE SINGLE POLE MICRO SWITCHES 
LP SERIES - Sub-Miniature 
Low profile switches for printed circuit board mounting via the base, 
protruding gold flashed terminals changeover switching with silver or 
gold terminals (add-GP to reference for gold contacts). Four different 
actuating force variants and a wide selection of actuators available 
which can be fitted to all switches at either end of case. 

Ordering Dimensions Actuating Force Ree. max. Rating 
Reference Actuator l B H N olF 125/250 VAC 
lPHSP Plunger 19 9 1.8 6.5 3 
lPSP Plunger 19 9 1.4 5.0 2 
lPISP Plunger 19 9 0.75 2.7 1.5 
lP2SP Plunger 19 9 0.50 L8 1.0 
lPSPY! Lever 19 14 0.50 L8 2.0 
lPSPYC Cam lever 19 16 0.50 1.8 2.0 

LOW PROFILE DOUBLE POLE MICRO SWITCHES 
LPDP SERIES - Sub-Miniature 
Similar to the above but double-pole consisting of two single-pole 
mechanisms mounted in one case and actuated by a common plunger. 
The two poles are electrically isolated and the switch terminals are 
pitched on the same 0.1 inch matrix. Add-GP to reference for gold con
tracts. Levers can be fitted at either end of case. 

Ordering Dimensions Actuating Force 
Reference Actuator l B H N OlF 

lPoP Plunger 19 9 2.8 10.0 

lPIOP Plunger 19 9 1.5 5.4 
lP20P Plunger 19 9 1.0 3.6 
lPOPY! Lever 19 14 1.0 3.6 

lPIDPYI lever 19 14 0.5 1.8 

lP2oPY! lever 19 14 0.4 1.5 

SEALED MINIATURE MICRO SWITCHES 
FOR DIFFICULT ENVIRONMENTS 

Ree. max. Rating 
1251250 VAC 

2 
1.5 
I 
2 

1.5 

I 

A range of single and multi-pole miniature and SUb-miniature Micro 
Switches with mechanisms totally enclosed to the standard indicated 
by IEC Code EP67 and NEMA Type 6. Efficient sealing is proved by a 
pressure test. Explosion-proof models are included in the range. 
Single-pole switches have plunger actuators which may be used alone or 
with plain lever or roller-lever auxiliary actuators. Multi-pole models are 
aVJilable with either plunger or integral level actuators (plain or with 
roller). With one exception, all models are supplied with factory fitted, 
PVC insulated wires. 

SINGLE POLE SUB-MINIATURE SWITCHES 
V4S MODELS 
Glass-loaded nylon case and lid; acetal plunger; a neoprene cowl is fit
ted around the plunger and bonded to the lid. The well-proven Burgess 
V4 changeover mechanism is fitted within the enclosure. Three 16/0.2 
mm p.v.c. insulated wires are potted in position. Silver contacts are 
standard. Temperature range - 10' to + 70 0 C and recommended max
imum rating 3 amperes, 125/250 VAC. Silicone COWl/lead versions 
available for - 50 0 C operations. 

Ordering Dimensions Actuating Force 
Reference Actuator l B H N olF 

V4S Plunger 22* 7 18 2.5 9.0 
V4SYI Plain lever 22 7 23 0.9 3.2 
V4SYRI Roller lever 22 7 26 0.9 3.2 

A variety of different lever lengths (to 2114") and shapes are available; also auxiliary actuators in single and double 
pole configuration. 
*excluding cables. 

For manufacturers' sales offices, see yellow pages 
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j~ BURGESS/SArA Precision Switches 
~~ 1010 North Main Street/Elkhart, IN 46515 

"'- ~ TelephOne (219) 262-8608/FAX (219) 262-8819 

XP2 

XP2-E1 

XS 

Multiplug Connectors 

Service Key 

e-1690 

SECURITY SWITCHES BY SAIA 
XP SERIES - SINGLE POLE 
For use as a door interlock on office equipment, dispensing and in
dustrial machinery_ Normally open, normally closed changeover swit
ching available, rated up to 16 amp 1250 VAC_ Approvals include UL, 
CSA, VDE, SEV, SEMKO, NEMKO, DEMKO, and KEMA. Gold Contact 
(add-S1) and elevated temperature (add-W) versions available. 
Mushroom plunger and additional security return spring (add-E1) %" 
a.c. terminals. 

Ordering Dimensions Actuating 
Reference Actuator L B H Circuit Force 

XP2 Plunger 30 12 41 Changeover 300 10.5 

XP42 Plunger 30 12 41 Normally Closed 175 6.2 

XP52 Plunger 30 12 41 Normally Open 300 10.5 

XP2-El Mushroom 30 12 41 Changeover 650 22.9 

XP42-Et Mushroom 30 12 41 Normally Closed 375 13.2 

XP52-El Mushroom 30 12 41 Normally Open 650 22.9 

XT SERIES - DOUBLE POLE 
Normally open double-pole interlock switch handles up to 15.5 A/250 
VAC according to UL/CSA. Options for XT series include plug type, 
number of switching operations contact configuration and form. 
Also available without shroud. 

Ordering 
Reference 

XTD22 

XTD66A 

Description 

50,000 operations according to GEE 24; 
6.3 X 0.8 mm plug type 

100,000 operations at 15.5 V/250 VAG; 
4.8 X 0.5 mm plug type 

XS SERIES - DOUBLE/TRIPLE POLE 
Available as either 2-pole or 3 pole for interlock use; 2-pole handles 
up to 15 amp, 125/250 VAC per pole with a low voltage 0.3 amp, 30 
VAC/30 VDC pole to operate an indicator or electronics circuit. Op
tional3-pole model handles up to 15 amp, 125/250 VAC on each pole. 
Normally open switching with reliable contact breaking by three 
reset springs acting independently. Convenient snap-in mount S mm 
contact gap and creepage which meets UL, CSA, VDE, SEMKO, 
DEMKO and SEAB; for use on office machines (UL 114, IEC3S0NDE 
OS06) cabinets, data processing and equipment re.quiring inter
locking. Multiplug mating connector ('/4" a.c. terminals) and service 
key available. 

Ordering 
Reference Circuit - Detail 1 Description 

XSC06ACAA 3-pole - circuit 1, low voltage gold contacts 
- circuit 2, 15 amp, 125/250 VAC silver. contacts 
- circuit 3, 15 amp, 125/250 VAC silver contacts 

XSC06AAAA 3-pole - circuit 1, 15 amp, 125/250 VAC silver contacts 
- circuit 2, 15 amp, 125/250 VAC silver contacts 
- circuit 3, 15 amp, 125/250 VAC silver contacts 

XSC06AAOA 2-pole - circuit 1, 15 amp, 125/250 VAC silver contacts 
- circuit 2, not equipped 
- circuit 3, 15 amp, 125/250 VAG silver contacts 

410451090 Multlplug housing 

410948180 Service key 

For manufacturers' sales offices, See yellow pages 
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,f.1Burgess rmm 
~~ BURGESS/SAIA Precision Switches 
~. 1010 North Main Street/Elkhart, IN 46515 

"'~~ Telephone (219) 262-8608/FAX (219) 262-8819 

SERIES XG SNAP-ACTION SWITCHES BY SAIA 
1 

..!. American 
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'" 

Series XG and actuation data are according to the international stan- ';'0 _ + 
dard DIN 41635, Form A. These switches are manufactured to very '"tl'fl'i.t....,.--i-!i-------' 

XGK2 Basic Type 

XGC6-J21 

XGK6-J23 

• 
XC3 Basic Type 

XC3-J2 

XC3-J5 

EEM1989 

precise standards and with a dimentionally stable, thermoplastic 3,5 tLJ 'I 

case. They are available in a wide range of switching characteristics- 22227~O,1_ 
and terminal types. Up to 100 million operations assures a long , 
mechanical life. 

XG Case Dimmension Drawing 

TECHNICAL DATA - SERIES XG 

XGK XG XGA 

In compliance with 
ULlCSA AIV 12/250 15/250 15/250 

Mechanical life 
expectancy 106 30 2 2 

XGK2-J42 XGK6-J43 

SERIES XC SNAP-ACTION SWITCHES 
Series XC dimensions and actuation data are according to the inter
national standard DIN 41635, Form B. These switches are available 
in a wide range of switching characteristics, terminal types and ac
tuating devices. A tension spring snap-action mechanism provides a 
very high mechanical life expectancy, up to 50 million operations. 

TECHNICAL DATA - SERIES XC 

In compliance with UL/CSA 

Mechanical life expectancy 

~ ... ,- '" \ 

XC3-L1 

XC XCF 

AlV 51250 10.1/250 

106 10 1 

XC3-S1 

For manufacturers' sales offices, see yellow pages 

XGB XGC 

121250 10/250 

30 50 

XGH2-J47 

~~ 
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XGH 
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~~ 
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-~ 

XC Case Dimmension Drawing 

XCK XCC XCH 

5/250 2/250 1/250 

20 50 50 

XC3-S4 
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NEWTON DIVISION PRODUCTS 
Toggle Switches 
A full range of miniature, tiny and ultraminiature 
models for panel and P.C. mounting, includ
ing sealed/process compatible and surface 
mount. SP thru 4P models with many styles 
and options available. 

Rocker and Lever Handle Switches 
A full range of miniature and tiny models for 
panel and P.C. mounting, including anti-static 
and sealed/process compatible designs. SP 
thru 4P models and many options available . 

Pushbutton Switches 
A complete line of miniature, tiny, subminiature 
and microminiature switches with momentary, 
snap-acting and alternate action functions
SP thru 4P. Surface mount and sealed/process 
compatible models available. 

Slide Switches 
A full range of miniature, tiny and ultraminiature 
models with many available options. 

Half-Inch Rotary Switches 
A full range of miniature instrument grade 
rotary switches in one and two pole models 
with 30 degree indexing (12 positions max) 
or 36 degree indexing (10 positions max). 

Membrane Keypads 
Available in 4 x 4 and 3 x 4 arrays with either 
embossed detented or flat nontactile keys. 

Thumbwheel Switches 
A full range of miniature, sub-miniature and 
mini-thumbwheel switches with snap-in front 
or rear panel mounting and P.C. mounting. 

DIP Switches 
LO Series available in 4, 6 and 8 positions. 
Low profile, machine insertable, surface mount 
or thru-hole P. C. terminations. Fully sealed/ 
process compatible. BO Series available in 
1 through 12 positions (except 11 pas.). The 
washable design can be wave soldered. 

GlC'COIlPONENTS, INC. 15 Riverdale Ave. Newton,MA02158-1082 Tel: (617) 964-6400, Telex: 92-2544. Fax: (617) 527-3062 

8·1692 For manufacturers' sales offices, see yellow pages EEM 1989 
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SWITCHES 5100 

CLAYTON DIVISION PRODUCTS 

Switch locks 
The most complete line of switch locks from 
simple electrical lockout to high security 
mechanical lockout with electrical control. 
Standard and instrument grade switching up 
to 4 poles and many value added features. 

Rotary Switches 
All plastic rotary switches adjustable from 
2 to 12 positions. ROTA-SLlDE~ Power 
ROTA-SLIDE and Miniature ROTA-SLIDE 
rotary switches. 

Slide Switches 
Power and Line Voltage Select Slide Switches. 
Miniature and Snap-In Slide Switches. 

Rocker and Lever Handle Switches 
A full range of miniature power rocker and lever 
handle switches. 

Pushbutton Switches 
Pushbutton and mechanical pushbutton mod
els and options for panel and P.C. mounting. 

Illuminated Pushbutton Switches 
Seven different styles of illuminated and 
non-illuminated pushbutton snap-acting 
switches with modular snap-together 
construction. 

aa COMPONENTS, INC. 2035 Highway 70 East, Clayton, NC 27520-0687 Tel:(919) 553-3131, Telex: 579385, Fax:(919) 553-4758 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1693 
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HB Series 

Manually Operated 
SWitches 

SWITCHES 

Gk/UnimaX 
Snap-Acting Switches 

A Series TM Series TF Series 

MM Series LM Series NS Series 

Metal-Cased Switches Indicator Lights 

KS Series KL Series 

Illuminated Switches 

TH Series 9 Series TH Series 

e. /Unimax, InC. P.O. Box 152, Ives Rd., Wallingford, CT 06492-0152 
TEL: (203) 269-8701 • TELEX: 963-485 • FAX: (203) 265-5398 

C&K Unimax, Inc. is a wholly owned subsidiary of C&K Components. Inc. 

B·1694 For manufacturers' sales offices, see yellow pages 
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CIIRLING5WITCH 

GENERAL PURPOSE AC-DC TOGGLE SWITCHES 
Quick make and break AC-DC rated 6 amps 125 VAC, 3 amps 250 VAC. UL 
listed and CSA certified 15/32" bushing, "h6" toggle. 

2B Series EKlDK Series 110 Series 

CURVETTE® SNAP-IN SWITCHES 

Slow make and break action, .250 quick connectterminals. 16 amps 125 VAC -
10amps250VAC, 10(4) amps-250 W. ULlisted, CSAandVDEcertified. Rated 
life 50 M cycles @ rated load. Also features our unique Visi-Rocker®, two-color 
molded cUNed rocker for low cost "ON" indication. 

Vis i-Rocker 
R Series LR Series R Series 
SC HIGH INRUSH CURVETTE SNAP-IN SWITCHES 
Designed to handle current surges over 100 amps. UL listed and CSA certified 
for 20 amps 125 VAC-15 amps 250 VAC. 

LRGSC Series RSC Series RGSC Series 

MINIATURE CURVETTE SNAP-IN SWITCHES 

These double-insulated miniature switches offer self-cleaning wiping action 
contact system rated @ 4 amps 250 VAC-8 amps 125 VAC, 6(4) amps 250 
VAC. UL listed, CSA and VDE certified. Also features our unique Visi-Rocker 
two-color molded rocker lor low cost "ON"indication. 

621 Series 

HEAVY DUTY ROCKER SWITCHES 
These full-size rocker switches are designed for AC and low voltage DC appli
cations. They include a slow-make, slow-break contact mechanism, nylon 
snap-in brackets and are available to resolve most insulation requirements. 
They are rated at 15amps 125VAC, 28VDC, 10amps250VAC, 3/4H.P. ULiisted 
and CSA certified. 

TIG Series 

SWITCHES 

Type Switch Action Terminals 
110-73 S.P'S.T.ON-NONE-OFF Solder 
110-S-73 S.P.S.T. ON-NONE-OFF Screw 
111-16-73 S.P.S.T. ON-NONE-OFF Wire 
32BB62-73 S.P.D.T. ON-NONE-ON Solder 
2BK62-73 D.P'S.T. ON-NONE-OFF Solder 
2BK65-73 D.P'S.T. ON-NONE-OFF Wire 
2BL62-73 D.P'D.T.ON-NONE-ON Solder 

HEAVY DUTY AC-DC TOGGLE SWITCHES 
16 AMPS, 125 VAC 8 AMPS 250 VAC 1 HP 125-250 VAC 

DK284-73 D.P'S.T. Screw 
20 AMPS 125 VAC-10 AMPS 250 VAC-l'h H.P. 125-250 VAC 

EK204-73 D.P'S.T. Screw 

Type Switch Action Rocker Color 
RA911-RB-B-0-N S.P.S.T. ON-NONE·OFF Black 
RA911-VB-B-0-V S.P.S.T. ON-NONE-OFF Visi-Rocker' 
RA911-VB-B-1-V S.P.S.T. ON-NONE-OFF Visi-Rocker' 

w/ON-OFF 
Imprint 

RB911-RB-B-0-N S.P.D.T. ON-NONE-ON Black 
RC911-RB-B-0-N S.P.D.T. ON-OFF-ON Black 
LRA911·RS-B/120/N S.P.S.T. ON-NONE-OFF Red 

Lighted . Curvette Visi-Rocker has a second color molded In for attractive low cost 
"ON" indication. 
ON/OFF imprinting is available, consult factory. 

Type Switch Action Rocker Color 
RSCA711·RB-B-O-N S.P.S.T. ON-NONE-OFF Black 
RGSCC711-RB-B-0-N D.P'S.T.ON-NONE-OFF Black 
LRGSCK211-RS-B/120N D.P.S.T. ON-NONE-OFF Red 

Lighted 
ONIOFF Imprinting IS available, consult factory. 

Switch Rocker 
Type Action Terminals Color 

62111421-0-0-N S.P.D.T. Solder Black 
ON-NONE-ON 

62112421-0-0-N D.P.D.T. Solder Black 
ON-NONE-ON 

62116319-0-0-N' S.P.S.T. .187 Tabs Black 
11 amps 125 VAC ON-NONE-OFF 

62115929-0-0-V' • D.P.D.T. .187 Tabs Visi-Rocker 
ON-NONE-ON 

62116919-0-9-V" S.P.S.T. .187 Tabs Visi-Rocker 
wlO-l mtg. . UL listed and CSA certified for 11 amp 125 VAC ratings . 

"Curvette Visi-Rocker has a second color molded in for attractive low cost 
"ON" indication. 
ON/OFF imprinting is available, consult factory. 

Switch Rocker 
Type Action Terminals Color 

TIGA51-6S-BL-NBL S.P.S.T. .250 Tabs Black 
ON-NONE-OFF 

TIGK54-6S-BL-NBL D.P'S.T. Screw Black 
ON-NONE-OFF 

LTILA51-6S-BL-RC-NBL S.P.S.T. .250 Tabs Black 
(125 VAC lamp) ON-NONE-OFF wired light 

DRIP DRY ROCKER SWITCHES 
We have modified the Tippette® Switches above to provide front panel dust 
and moisture protection with built in seal feature. 

Switch Rocker 
Type Action Terminals Color 

TIGA51-6S-BL-WBL S.P.S.T. .250 Tabs Black 
ON-NONE-OFF 

TIGK54-6S-BL-WBL D.P.S.T. Screw Black 
ON-NONE-OFF 

LTILA51-6S-BL-RC-WBL S.P.S.T. .250 Tabs Black 
(12Vlamp) ON-NONE-OFF 

ONIOFF Imprlntmg IS available, consult factory. 

The information listed above is for standard Carlingswitch products. Consult Carlingswitch for additional product information. 

CARLlNGSWITCH, Inc., 60 Johnson Avenue, Plainville, CT 06062-1156 
(203) 793-9281 • FAX: (203) 793-9231 • 1-800-243-8556 

EEM 1989 For manufacturers' sales offices, see yellow pages 8-1695 
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CARI.'NGSW'7CH 

HEAVY DUTY AC RATED TOGGLE SWITCHES 
General purpose switches rated @ 15 amps 125 VAC and 28 VDC and 10 amps 
@ 250 VAC. UL listed and CSA certified in single. double, three and four pole 
configurations. All are rated 3/4 H.P'_15/32" bushing-llha" toggle. 

F Series G Series 

H Series I Series 

Type 
2FA53-73 
2FA53-73-TABS 
2FA54-73 
2FB53-73 
2FB53-73-TABS 
2FB54-73 
2FC53-73 
2FC53-73-TABS 
2FC54-73 
6FC54-73' 
2GK50-73 
2GK51-73 
2GK54-73 
2GL50-73 
2GL51-73 
2GL54-73 
2GM50-73 
2GM51-73 
2GM54-73 

HK250-73 
HK251-73 
HK254-73 
HL250-73 
HL251-73 
HL254-73 
HM250-73 
HM251-73 
HM254-73 
IK250-73 
IK251-73 
IK254-73 
IL250-73 
1L251-73 
IL254-73 
IM250-73 
IM251-73 
IM254-73 

'Momentary On ActIon 

5100 

SWITCHES 

Switch Action Terminals 
S.P'S.T.ON-NONE-OFF Solder 
S.P.S.T.ON-NONE-OFF Spade 
S.P.S.T. ON-NONE-OFF Screw 
S.P'D.T.ON-NONE-ON Solder 
S.P'D.T.ON-NONE-ON Spade 
S.P.D.T. ON-NONE-ON Screw 
SP.D.T. ON-OFF-ON Solder 
S'pD.T.ON-OFF-ON Spade 
S.P.D.T. ON-OFF-ON Screw 
S.P.D.T. ON-OFF-ON Screw 
D.P.S.T. ON-NONE-OFF Solder 
D.P'S.T. ON-NONE-OFF Spade 
D.P'S.T.ON-NONE-OFF Screw 
D.P.D.T, ON-NONE-ON Solder 
D.P.D.T, ON-NONE-ON Spade 
D.PD.T. ON-NONE-ON Screw 
D.PD.T.ON-OFF-ON Solder 
D.P.D.T, ON-OFF-ON Spade 
D.PD.T, ON-OFF-ON Screw 

3.PS.T, ON-NONE-OFF Solder 
3.P.S.T.ON-NONE-OFF Spade 
3.P.S.T. ON-NONE-OFF Screw 
3.P.D.T, ON-NONE-ON Solder 
3.P.D.T, ON-NONE-ON Spade 
3.P.D.T.ON-NONE-ON Screw 
3.P.D.T, ON-OFF-ON Solder 
3.P.D.T, ON-OFF-ON Spade 
3P.D.T.ON-OFF-ON Screw 
4.P'S.T, ON-NONE-OFF Solder 
4.P'S.T, ON-NONE-OFF Spade 
4.P.S.T. ON-NONE-OFF Screw 
4.P.D.T, ON-NONE-ON Solder 
4.P.D.T, ON-NONE-ON Spade 
4.P.D.T, ON-NONE-ON Screw 
4.P.D.T, ON-OFF-ON Solder 
4.P.D.T. ON-OFF-ON Spade 
4.P.D.T. ON-OFF-ON Screw 

NYLON INSULATED TOGGLE SWITCHES PADDLE TOGGLE ACTUATOR 

Series ° switches have self-cleaning wiping action contacts suitable for both 
power and low-level switching. nylon flat or bat lever actuators and bushing/ 
frame super structure for double insulated requirements-UL listed. CSA certified. 
Series rated @ 10 amp 125 VAC 5 amp 250 VAC 'kH.P. 125-250 VAC 10 amp 28 
VDC. 

° feries 

DA100-PB-B 
DA105-PB-B 
DB100-PB-B 
DC100-PB-B 

lDA100-BB-B 
DA105-BB-B 
DB100-BB-B 
DC100-BB-B 

S.P.ST. ON-NONE-OFF 
S.P.S.T. ON-NONE-OFF 
S.P.D.T.ON-NONE-ON 
S.P'D.T.ON-OFF-ON 

BAT TOGGLE ACTUATOR 

S.P.S.T. ON-NONE-OFF 
S.P.S.T. ON-NONE-OFF 
S.P.D.T. ON-NONE-ON 
S.P.D.T. ON-OFF-ON 

Solder/Spade 
Wire 
Solder/Spade 
Solder/Spade 

Solder/Spade I 
Wire 
Solder/Spade 
Solder/Spade 

GENERAL PURPOSE PUSHBUTTON SWITCHES 
Siow-make/siow-break momentary AC only. 

6 AMP 125 VAC-3 AMP 250 VAC UL LISTED AND CSA CERTIFIED 

P27 Series 170 Series 110-SP Series 

Type 
P26A-1D-RMB 
P26L-ID-RMB 
P27A-1D-BL 
P27A-1D-RD 
P27L-1D-BL 
P27L-ID-RD 

170 
172 

110-SP 
111-16P 

The information listed above is for standard Carlingswitch products. Consult Carlingswitch for additional product information. 

CAALlNGSWITCH, Inc., 60 Johnson Avenue. Plainville, CT 06062-1156 
(203) 793-9281 • FAX: (203) 793-9231 • 1-800-243-8556 

8·1696 For manufacturers' sales offices. see yellow pages 

Switch 
Action Terminals Caps 

S.P.N.O. Solder Metal 
S.P.N.C. Solder Metal 
S.P.N.O. Solder Black 
S.P.N.O. Solder Red 
S.P.N.C. Solder Black 
S.P.N.C. Solder Red 

EEM 1989 



5100 SWITCHES 

CIJRL'NGSW'TCH 

Lockette® 
Keylock Switches 

The Lockette Series rotary locking switches 
feature a unique replaceable lock core sys
tem that allows field changing of lock combi
nations. It also offers electrical ratings to 10 
amps and standard 20 KV electro-static-dis
charge protection. The Lockette is available 
in popular single and double pole circuits and 
has a choice of quick connect, solder lug or 
PCB mount terminations. 

Dimensional Specifications (in/mm) 

.231 Drl'~~~6iF -1 .175 
.065 i 

~.650 

3/4-24 ~3 
1 2 3 4 

1. Series 
K-Keylock-
2. Poles 
CODE NO. OF POLES ANO 0° CIRCUIT 

1 1 pole. no circuit at 0° position (open circuit between 
terminals 1 and 2) 
1 pole "on" at 0° position (closed circuit between 
terminals 1 and 2) 
2 pole "on" at 0° position (closed circuit between 
terminals 1 and 2. and terminals Sand 6) 

3. Rotation 
Note: Maximum total degrees of rotation for 2 pole circuits is 
90°-consult factory for additional keylock variations 

romL romL romL 
CODE DEGREES CODE DEGREES CODE DEGREES 

270° @ M 180° 9 
G 31SO ~ P 22SO @ 
H 90° ~ T 270° E]2) 

13So ~ V .,!~:" Q) 
180° & W 90° c9 

Z 3600 if 

A 4S0~, 
B 90° ,(3 
C 13S0 (§),. 
0 180° @ 

22SO@ 

X SPECIAL 
4. On Positions 

CODE 
"ON" 

POSITIONS CODE 
"ON" 

POSITIONS 

A C '$ 
fJf 0 ,. . ~., 

Note: These "on" positions will exist only if within the rotation 
specified in selection 3; choose the first available selection which 
provides the "on" positions desired; numbers refer to the 
terminals connected-in a 2 pole switch terminals directly 
opposing will also be connected-consult factory for additional 
variations 
"On" circuit at 0° specified in selection 2 

.640 -HI--i 

5 6 789 10 
5. Termination 
Code Style 

A .187 quick connects with terminal barriers 
B Solder lugs with terminal barriers 
C .080 quick connects/solder lug with terminal barriers 
D PC. terminals 
E P.C. terminals, all available locations 
F Wire leads 
M P.C. terminals, with epoxy sealing 
N PC. terminals, all available locations. with epoxy sealing 
P .187 quick connects. no terminal barriers 
Q Solder lugs, no terminal barriers 
R .080 quick connects/solder lug without terminal barriers 
X Special 

6. Rating 
Gode 

1 004 VA max @ 20 VAC or vac 
3 3A 2S0VAC, 6A 12SVAG, 6A 28VOC 
S SA 2S0VAC, lOA 12SVAC. lOA 28VDC 
6 1st pole: 3A 250VAC, 6A 125VAG, 6A 28VDC 

2nd pole: OAVA max @ 20 VAC or VOC 
1st pole: 5A 25OVAC, lOA 125VAC. IDA 28VOC 
2nd pole: OAVA max. @ 20VAC or VDC 

7. Bezel 
Code Rounded, metal bezels 

3 Nickel-removable bezel 
5 Gold plated-removable bezel 

Angled, metal bezels 
Nickel-removable bezel 7 

9 
a 

X 
B 
W 
R 
J 
G 
Z 
C 
V 
S 
K 
F 

Gold plated-removable bezel 
Back panel mounting-decorative bezels may be 
ordered separately 
Matte finish thennoplastic bezels 

speCial] Black 
White Removable angled bezel 
Red -shipped unassembled 
Beige 
Gray 
Special ] Black 
White Fixed angled bezel with 4 tumbler lock 
Red core, selection 10, codes L or 4, only 
Beige 
Gray 

8. Mounting 
Code a No hardware (Back panel PC mount) 

1 3/4" hole mounting with hex nut 
2 Clip 

CARLlNGSWITCH, Inc., 60 Johnson Avenue, Plainville, CT 06062-1156 
(203) 793-9281 • FAX: (203) 793-9231 • 1-800-243-8556 

EEM1989 For manufacturers' sales offices, see yellow pages 

5100 

KEYLOCK SWITCHES 

Specifications 
• UL, CSA' 
• Dielectric Strength: 1,OOOV (minimum) 
• Insulation Resistance: 100 megohms 

(minimum) 
• Bezel Material: Metal or Thermoplastic 
• Base: Polyester 

'Due to ongoing technological advances, 
consult factory for agency specifications. 

.640 ttl 
+ 

.760 

PANEL MOUNTING HOLE 
PANEL THICKNESS FOR 
C CLIP .081 ~ .105 

11 12 13 
9. Removal 
Gode 4 Tumbler: Code 5 Tumbler: 

I 0°, goo, 180°, and S 0° 90° 1800 
270°' and mjo 
0° and 180° only 0°, and 180° only 
90° and 2700 only 90° and 270° only 

'Note: Codes 1 & S are standard; key is removable at the listed 
positions contingent upon rotation as specified in selection 
3-distributor may stock codes 1 and 5, and obtain inserts to 
provide key removal codes 2, 3, 6. and 7-consult factory 

10. Lock Core 
Code 

L Removable 4 tumbler lock (removable at 45°) 
4 4 tumbler lock 
M Removable 5 tumbler lock (removable at 4S0) 
5 S tumbler lock 

Note: Options Land M not available with momentary versions 

11. Code Marking 
Standard: key code stamped on keys. 
Code 

I No key code on locidace, 1 key 
2 No key code on locidace, 2 keys (standard) 
4 Key code stamped on lock face, 2 keys 

Note: Keys for lock core removal will be furnished depending upon 
quantities of keyed·alike removable cores ordered-core removal 
keys may be purchased separately if additional keys are needed. or 
order quantity does not qualify for core removal key. 

12. Core Finish 
Gode 

1 
2 
5 
X 

Nickel or bright stainless (matching finishes) 
Black 
Gold plated 
Special 

13. Key Variations 
Gode 
01 Standard code 
Other variations available, 
consult factory. 
14. Optional Suffix Code 
Special order, consult factory for pricing 
Code 

·S All unused terminal openings sealed 

8·1697 



5100 SWITCHES 5100 

CHERRY ELECTRICAL PRODUCTS 
3600 Sunset Ave., Waukegan, IL 60087 
312/360-3500. FAX 312-360-3566 

Ultra -Subminiature 
DH series* 

Series DHIC 50-500 rnA 
Series DH2C 5-50 rnA 

ill 
tU 

DHIC-BlAA 
DH2C-BlAA 
Switch body 
.322" x .244" 
x .106" 

Sub -Subminiature 
DG series* 

DHIC-BIPA 
DH2C-BIPA 
Switch body 
.322" x .244" 
x .106" 

Series DG 1 3 amps 
2 amps 

Series DG2 50 rnA 

DG series 
Switch body 
.504" x .255" x .228" 

Subminiature International 
DB series * - Automated 

Series DBI 
Series DB2 
Series DB3 

5 amps 
10 amps 
0.1 amps 

DB series 
Switch body 
.783" x .380" 
x .256" 

Subminiature 
DA3 series - Automated 

Series DA3 0.1 amps 

Switch body 
.781" x .375" x .250" 

0; ..- .; -, I I I I ! ! ! ! 
-FlAA -FILB 

F~ .; ~ ..-
! ! ! 

~ 
! ! ! 

-FISB -FITB 

! ! ! 
-FlUB 

Subminiature Modules 

Two Pole 
(2 PDT) 

HM series 

Series E61 
Series E62 
Series E63 

Switch body 

5 amps 
10.1 amps 
0.1 amps 

2 POT = .781" x .483" x .470" 
3 POT = .781" x .483" x .672" 
4 POT = .781" x .483" x .875" 
5 POT = .781" x .483" x 1.086" .--

~High 
*' Silhouettes shown actual size 

Five Pole 
(5 PDT) ! !! Ratio I 

Su bmi niature 
E series 

8-1698 

Series E61 
Series E62 
Series E63 

Switch body 

5 amps 
10.1 amps 
0.1 amps 

---------50H--,. 
~ 
! !! 

.781" x .375" x .250" ----OOA_ 
I I I 

! I I 

RiI-OOK 
I I I 

! ! I 

-~-OOH 
I I I 

! !! 

For manufacturers' sales offices, see yellow pages EEM 1989 



5100 SWITCHES 

CHERRY ELECTRICAL PRODUCTS 
3600 Sunset Ave., Waukegan, IL 60087 
312/360-3500. FAX 312-360-3566 

5100 

International Subminiature Plastic Lever Actuator 
Waterproof 

Miniature 

DC series 

Series DCl 
Series DC2 
Series DC3 
Series DC4 

5 amps 
10.1 amps 
0.1 amps 
3 amps 

Solder Wire 
Terminals 
Switch body 
.783" x .397" 
x .256" 

Terminals 
Switch body 
.783" x .602" 
x .256" 

E series - Light Force (X Suffix) 

-OOA 
-OOAX 

-SOH 
-SOHX 

Standard Force 
Series E21 
Series E22 
Series E23 

0.1 amps 
3 amps 
5 amps 

... ~:..w Series E31 1 amp 

-OOH 
-OOHX 

-7SHX 

Series E33 
Series E34 
Series E35 

10 amps 
15 amps 
20.1 amps' 

* Light Force only 

Switch body 
1.093" x .625" x .406" 

-SOK 
-SOKX 

-OOK 

-SOKL 
·7SKX 

-SOP 

for miniature E series 
Light Force and Standard Force 

-90N 

Series/prefix numbers, electrical 
ratings and switch body 
dimensions are the same as the 
E series models shown above. 

Miniature International 
D4 series Light Force (L-Suffix) 

US part number suffix 
(straight terminals) 

(International suffix) 
(dogleg terminals) 

Standard Force 
(C-Suffix) 

Series 041 
Series 042 
Series 043 
Series D44 
Series D45 

Switch body 

0.1 amps 
3 amps 
5 amps 
10 amps 
15 amps * 

1.095" x .625" x .406" 
27.81 mm x 15.88 mm 
x 10.31 mm 

* International versions of 045 require larger terminals. 
Consult factory. 

L-RlAA C-RlAA 
(9-Q3AA) (3-Q3AA) 

L-RI YD C-RlLD 
(9-Q3YD) (3-Q3LD) 

L-RlRA C-RlRA 
(9-Q3RA) (3-Q3RA) 

L-RITC C-RITC 
(9-Q3TC) (3-Q3TC) 

L-RlLA C-RILA 
(9-Q3LA) (3-Q3LA) 

L-RIXD C-RIXD 
(9-Q3XD) (3-Q3XD) 

L-RIRC C-RIRC 
(9-Q3RC) (3-Q3RC) 

L-RI YL C-RIYL 
(9-Q3YL) (3-Q3YL) 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1699 
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SWITCHES 5100 

CHERRY ELECTRICAL PRODUCTS, 
3600 Sunset Ave., Waukegan, IL 60087 
312/360-3500. FAX312-360-3566 

Low Torque 
E series 

Series E51 
Series E53 

Switch body 

6 amps 
0.1 amps 

1.218" x .687" x .580" 

-OOB~ 
-OOR QIIII -OOT ..... 
~ 
~~s~: a aa 

~OOE ' 

~~·-SOE 
_-SOT 

-60B~ 
-60R QIII' 

! ! ! 

General Purpose 

a aa 
~~
~:~~-

! ! I 

E series - Single Pole 

Series G13 
Series E13 
Series EI4 
Series E30 

Switch body 

0.1 amps 
15 amps 
25 amps 
30.1 amps 

1.823" x .640" x .644" 

~-, 
-OOE 

. -..1..::: 
-ooJ 

---.--., , . 
-OOR 

-OOM 

--=-~. --=-~. 
-OOH -SOH 

-OOK -SOK 

Panel Mount Pushbutton 
E series - Single Pole 

Series E65 
Series E6s 
Series E69 

16 amps 
0.1 amps 
10 amps 

Switch body 1.25" x 1.05" x .680" 

General Purpose 
DL series - Automated 

Series DL3 
Series DL4 
Series DL5 

Switch body 

0.1 amps 
15 amps 
25 amps 

1.823" x .640" x .644" -_::' 
-VlAA 

--=-.~. --=-~. 
-VlLD -VIMD 

~-~~ ~,. 
-VIRD -VITD 

General Purpose 
E series - Double Pole 

Series E 19 15 amps 
Series E19A 15 amps! 

0.1 amps 
Series E20 20 amps 
Series G20 0.1 amps 
Switch body 
1.813" x 1.125" x .640" 

*: 
-OOR 

___ C/: 
--

-OOA 

~ -• 
-OOH -SOH 

~: :=--- ~~: :_----
-OOK -SOK 

--.~: "'. -* -OOJ -OOM 

-OOA -20A -30A 

-40A -SOA 

For manufacturers' sales offices, see yellow pages EEM1989 



5100 SWITCHES 5100 

CHERRY ELECTRICAL PRODUCTS 
3600 Sunset Ave., Waukegan, Il 60087 
312/360-3500. FAX312-36Q-3566 

Panel Mount Pushbutton 
E series - Double Pole 

Series E7S 
Series E77 

Series E78 
Series E79 

16 amps 
10 ampsl 
0.1 amps 
0.1 amps 
10 amps 

Switch body 1.57" x 1.05" x .680" 

-OOA -20A -30A 

* '" I., 
-40A -50A 

Line Interrupt 
F80 series 

Series F81 
Series F82 
Series F83 
Series F84 

10 amps 
16 amps 
0.1 amps 
Combination 
of current 
ratings 

Switch body 1.57" x 1.16" x .685" 

Lighted Pushbutton 
Switches 
PI series 

Series PI62 
Series PI63 

10.1 amps 
0.1 amps 

Switch body .844" x .688" x ,578" 

-C3RA Red button-LED, SPDT 
-C3BU Black button-No light, 5PDT 
-D3RA Red button-LED, DPDT 
-D3BU Black button-No light, DPDT 

International Miniature 
D3 series - Heavy Duty 

Series D36 
Series D37 
Series D38 

4 amps 
10 amps 
16 amps 

Switch body 1.094" x .625" x .406" 

Terminator 
DN series 

Series DN3 
Series DN6 

0.1 amps 
3 amps 

c -
Switch body 
l.337" x .854" x .406" 

Open Switches 
S series 

........ 
-OOT 

-oow 

Series S23 
Series S2S 
Series S30 
Series S31 

Switch body 

5 amps 
10 amps 
10 amps 
0.1 amps 

S23, 525 2.125" x .438" x .094" 
530 l.062" x .750" x .093" 
531 1.031" x .250" x .062" 

........ --
-60T 

-20W -20P 

Weatherproof 
E72 series 

Series E72 
Series E73 

10.1 amps 
0.1 amps 

Switch body .915" x .880" x .385" 

EEM1989 For manufacturers' sales offices, see yellow pages 6-1701 
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MIL-S-3786 is no drill at COLE instrument Corp. It is the 
guiding principle of our rotary switch design engineering 
group. COLE gives you a complete choice of MIL-S-3786 
certified configurations; 14;/20;/35;/39. An integrated family 
of miniature precision rotary switches with common, state-of
the-art features that others are trying to catch up with. 
• FLUX, CONTAMINANT PROOF 
• IMMERSIBLE; WASHABLE 
• EMI/RFI PROTECTED 
• PRE-TINNED TERMINALS, COMPATIBLE WITH DOD 

2000 and WEAPON SYSTEMS SPECS 
• LOW LEVEL AND DRY CIRCUIT SWITCHING 

• DIGITAL, 
At Cole, our newly room facilities have 

been engineer-designed to produce zero defect products 
(with dock to stock philosophy). Cole rotary switch products 
are used on every new commercial aircraft, and on every 
front line fighter; these same Cole switches are utilized in the 
well-known SINCGARS (Single Channel Ground to Air Radio) 
Program. But our engineering does not end there. We design 
and manufacture commercial, military, and special purpose 
switches for unlimited applications and environments. Cole 
design/application engineering is as near as your phone or 
FAX. Call today for our latest catalog and published SPECS. 

caL. 
INSTRUMENT CORP. 

2650 SOUTH CRODDY WAY, SANTA ANA, CA 92704 (714) 556-3100 FAX (714) 240-9061 

8-1702 For manufacturers' sales offices, see yellow pages EEM1989 



5100 

RF RELAYS 
& TRANSFER 

SWITCHES 

PR8-2831-TTLF 
3.0 x 5.0 x 1.5 

ext. cover 3 x 5.75 

Single Pole 2 to 16 PosItion 
Double Pole Double Throw Transfer 
Signal and Power Lever Units 

o Lightweight 

o LowCost 

o Small Size 

. COMPAC 
1320-13 LINCOL..N AVENUE 

HOLBROOK, NEW YORK 11741 
TELEPHONE (516) 585-3400 

FAX (516) 585·3534 

EEM1989 

SWITCHES 5100 

SPECIFICATIONS: 

Frequency Range 
Power Level 
VSWR 
Isolation 
Insertion Loss 
Switching Speed 
Operating Range 

Signal Level 
DC-500 MHz 
1 Watt 
1.2 Typ. 
40 dB 
0.3 dB 
10m Sec 
-55Cto +71C 

Power Level 
DG-400MHz 
75 Watts 
1.3 Typ. 
35 dB 
0.2 dB 
15 m Sec 

DETAILED SPECIFICATIONS UPON REQUEST 

HOW TO ORDER 18 4-28 o 1-1PD 

SWITCH TYPE ____ ..........IT 
TS-Slgnal 
PR-Power 

SWITCH CONFIGUREO----------' 
O-Tranllfer 

S-SPOT 
3-16 - Multi Position 

COIL VOLTAGE --------....1 
05,06,12,18,24,28 

CONNECTOR TYPE------------' 
O-BNC 
1-SMA 
2-TNC 
S-N 

MOUNTING-
0- Flush 
1 - Extended Flange 

OPTIONS---------..... 
T - Termination 50 ohm 14 W STO 
PO - Protection Diode PCS COM STO 
TTL - TTL Interface Active High STO 
C - DC Connector 0 Submln Type STO 
L -Latching 
F -Failsafe 
SPECIAL CONFIGURATIONS 
Other Options Available 

• OTHER OPTIONS AVAILABLE. CONSULT FACTORY· 

For manufacturers' sales offices, see yellow pages B·1703 



5100 SWITCHES 

CRL COlT1ponents. Inc. 

ROTARY SWITCHES 

MICROMINIATURE 
ROTARY SWITCH 
OEM SERIES 910 AND 912 
DISTRIBUTOR SERIES 2ASB AND 2ASA 

CRL Components' microminiature rotary switches have 
compact size and low profile which ma~e them suitable 
for mounting on pc cards, and on front panels where 
space is at a premium, Choice of actuation includes 
knob, screwdriver, lever and thumbwheeL 

SUBMINIATURE 
ROTARY SWITCH 
OEM SERIES 160, 180, AND 800 
DISTRIBUTOR SERIES PSA AND PS 

CRL Components' 1" diameter .subminiature rotary 
switches offer a two-ball starwheellateral thrust index 
with good torque control and feel, These switches are 
deSigned to meet the requirements of Military Switch 
Specification MIL-S-3786 Style SROS, and are available 
with ceramic, diallyl phthalate, or phenolic insulation 
material, 

MINIATURE ROTARY SWITCH 
OEM SERIES 050 
DISTRIBUTION SERIES SPRING RETURN 

CRL Components' Series 050 has a star-wheel index 
utilizing a precision roller and coil spring to provide the 
optimum combination of both positive detent and reli
able spring return. Four insulations are standard: phe
nolic, ceramic, diallyl phthalate or glass epoxy. 

MINIATURE ROTARY SWITCH 
OEM SERIES 070 
DISTRIBUTOR SERIES PA· 7000 

CRL Components' Series 070 switches are economical 
Single section switches using phenolic insulation. The 
formed spring index uses a small face plate area. These 
switches are available with up to twelve positions, and a 
low cost nylon shaft when ordered in large quantities. 

MINIATURE ROTARY SWITCH 
OEM SERIES 550 AND 557 
DISTRIBUTOR SERIES PA·5000 

CRl Components' Series 550 and 557 offer more fea
tures than any comparable size switch in the industrial 
line. A dual-ball side thrust index provides a good 
torque control. Phenolic, ceramic, diallyl phthalate, and 
glass epoxy are standard insulations. 

SPECIFICATIONS 
GENERAL 
Contact and Terminal Material: Gold over nickel over 

brass. 
Insulation Material: Polyester. 

ELECTRICAL 
Current and Voltage Rating: O.SA @ 12 VDC, 

0.3A @ 24 VDC. 
Dielectric Strength: 

Terminal to terminal; 1000 VAC @ 60 Hz. 
Terminal to case; 1000 VAC @ 60 Hz. 

SPECIFICATIONS 
GENERAL 
Clips and Rotor Contacts Material: Brass. silver 

plated. 
Insulation Material: Phenolic, MIL-P-3115P, Type 

BPEP; Ceramic, MIL-l-l0A, Grade L-422; Glass 
Epoxy, MIL-P-18177, Type GEE; Diallyl Phthalate, 
MIL-M-14F, Type SDG. 

ELECTRICAL 
Current and Voltage Rating: Make and break 

resistive load 0.55 amp, @ 28 VDC, 0.25 amp @ 
115 VAC. 

Current Carrying Capacity: 7 amp. 
Dielectric Strength: 750 VAC between current 

carrying parts and ground. 
Contact Resistance: Average initial 5.0 milliohms. 
Surface Resistivity: Average in excess of 900,000 

megohms. 

SPECIFICATIONS 
GENERAL 
Clips and Rotor Contacts Malerial: Brass, silver 

plated. 
Insulation Material: Phenolic, MIL-P-311SP, Type 

BPEP; Ceramic, MIL-l-10A, Grade L-422; Glass 
Epoxy, MIL-P-18177, Type GEE; Diallyl Phthalate, 
MIL-M-14F, Type SDG. 

ELECTRICAL 
Current and Voltage Ratina: Make and break 

resistive load 1.5 amp @ 28 VDC, 0.50 amp @ 
115 VAC. 

Current Carrying Capacity: 9 amp. 
Dielectric Strength: 1500 VAC between current 

carrying parts and ground 
Contact Resistance: Average initial 3.5 milliohms. 
Surface Resistivity: Average in excess of 500,000 

megohms. 

SPECIFICATIONS 
GENERAL 
Clips and Rotor Contacts Material: Brass silver 

plated. 
Insulation Material: Phenolic, MIL-P-3115P, Type 
. BPEP; Ceramic, Mll-l-l0A, Grade L-422; Glass 

Epoxy, MIL-P-18177, Type GEE; Diallyl Phthalate, 
MIL-M-14F, Type SDG. 

ELECTRICAL 
Current and Voltage Rating: Make and break 

resistive load 1.5 amp @ 28 VDC, 0.50 amp @ 
115 VAC. 

Currenl Carrying Capacity: 9 amp. 
Dielectric Strenglh: 1500 VAC beteen current 

carryinQ parts and Qround. 
Contact Resistance: AveraQe initial 3.5 milliohms. 
Surface Resistivity: Average in excess of 500,000 

megohms. 

SPECIFICATIONS 
GENERAL 
Clips and Rotor Conlacts Material: Brass silver 

plated. 
Insulation Material: Diallyl Phthalate, lAW. MIL-M-

14F, Tvpe SDG. 
ELECTRICAL 
Current and Voltage Rating: Make and break 

resistive load 1.5 amp @ 28 VDC, 0.50 amp @ 
115 VAC. 

Current Carry Capacity: 9 amp. 
Dielectric Strength: 1500 VAC between current 

carrying parts and ground, 
Conlact Resistance: Average initial 3.5 milliohms. 
Surface ResistiVity: Average in excess of 900,000 

megohms. 

5100, 
Highway 20 West 
Fort Dodge, Iowa 50501 
Telephone: (515) 573-1300 
FAX: (515) 573-1342 

Capacitance: 
Terminal to terminal; 1 pF. 
Terminal to case; 2 pF. 

Contact Reaistanca MIx: 
Center common; <20 milliohm. 

MECHANICAL 
Stop Strength: 28 in. oz. 
Allowable Axial Thrust: 30 lb. 
Index Life: Center common; 100,000 operations. 
Index Stops: Fixed. 

MECHANICAL 
Construction: Open bolted. 
MountIng: Single hole, bushing mount. 
Mounting Hardware: Nut and lockwasher supplied. 
Index: Dual-ball, side thrust. 
Index Lile: 50,000 cycles minimum. 
Index Torque: Standard Switches have lowest 

practical torque consistent with criSp detenting 
and smooth reliable operation. 

Index Angle: Positive, 30°. 
Index Stops: Adjustable. 
Stop Strength: 10 in. lb. minimum. 
Materials and Finishes: Standard. All metal parts 

non-corrosive material orsuitably plated to 
prevent rust or corrosion. 

MECHANICAL 
Construction: Open bolted. 
Mounting: Single hole, bushing mount. 
Mounting Hardware: Nut and lockwasher supplied. 
Index: Coil spring. 
Index life: 25,000 cycles minimum. 
Index Torque: Standard Switches have lowest 

practical torque conSistent wit~ criSp detentlng 
and smooth reliable operation. 

Index Angle: Spring return, 30°. 
Index Stops: Fixed. 
Slop Strength: 25 in, lb. minimum. 
Malerials and Finishes: Standard. All metal parts 

non-corrosive material or suitably plated to 
prevent rust or corrosion. 

MECHANICAL 
Construction: Open staked. 
Mounting: Single hole, bushing mount. 
Mounting Hardware: Nut and lockwasher supplied. 
Index: Formed spring, hill and valley . 
Index Life: 25,000 cycles minimum. 
Index Torque: Standard Switches have lowest 

practical torque consistent with crisp detenting 
and smo()th reliable operation. 

Index Angle: Positive, 30°. 
Ind,x Stops: Fixed. 
Slop Strengtb: 25 in, lb. minimum. 
MaterIal and Finishes: Standard. All metal parts 

non-corrosive material or suitably plated to 
prevent rust or corrOSion, 

MECHANICAL 
Construction: Open bolted. 
Mounting: Single hole, bushing mount. 
Mounti~g Hardware: Nut and lockwasher supplied. 
Index: Dual-ball, side thrust. 
Index Life: 50,000 cycles minimum. 
Index Torque: Standard Switches have lowest 

practical torque consistent with crisp detenting 
and smooth reliable operation. 

Index Angle: Positive, 30° and 60°. 
Index Stops: Adjustable. 
Stop Strength: 25 in. lb. minimum. 
Material and FInishes: Standard. All metal parts 

non-corrosive material or suitably plated to 
prevent rust or corrosion. 
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5100 SWITCHES 

CRL Components, Inc. 

ROTARY SWITCHES 

MINIATURE ROTARY SWITCH 
OEM SERIES 020 AND 024 
DISTRIBUTOR SERIES PA-1DOO AND PA-2000 

CRL Components' Series 020 and 024 offers a small 
front plate with the quality feel of a ball and spring index 
mechanism. Phenolic, ceramic, glass epoxy, and diallyl 
phthalate insulations are available. Stops may be fixed 
or adjustable. 

MINIATURE ROTARY SWITCH 
OEM SERIES 600 AND 602 
DISTRIBUTOR SERIES PA-6000 

CRL Components' Series 600 and 602 feature military 
qualifications under MIL-S-3786. Style SR03. Indexing 
is hill and valley ball type, available with phenolic, diallyl 
phthalate, ceramic, or glass epoxy insulation. 

MINIATURE ROTARY SWITCH 
OEM SERIES 670 
DISTRIBUTOR SERIES PA-4000 

CRL Components' Series 670 indexing is provided by 
a dual-ball hill and valley index. Angle of throw is 15" 
with 24 maximum positions. All multiple section 
switches have "wing type" rotor drive which minimizes 
rotational lag. 

HEAVY DUTY ROTARY SWITCH 
OEM SERIES 300 AND 650 
DISTRIBUTOR SERIES PA-3000, 1400 AND 2500 

CRL Components' heavy duty ro
tary switches uses physically 

larger conductors which enable 
these switches to handle 50% more 

current than our miniature line. A 
dual-ball hill and valley index is stan

dard. The Series 300 has a minimum of 
12 positions with phenolic or ceramic insulation, and 
the Series 650 has a maximum of 18 positions with 
phenolic insulation. 

POWER ROTARY SWITCH 
OEM SERIES 230 
DISTRIBUTOR SERIES JV-9000 

CRL Components' power switch 
has a maximum of 18 positions 

and is offered with a 20° angle of 
throw. Construction features include 

solid silver alloy contact surfaces for 
high current switching capability. A 

dual-ball hill and valley index provides 
high torque (100 in. oz. nominal) to ensure necessary 
acceleration to minimize contact arcing. 

SPECIFICATIONS 
GENERAL 
OPL: MIL -S-3786, style SR02. 
Clips and Rotor Contacts Material: Brass, silver 

plated. 
Insulation Material: Phenolic, MIL-P-3115P, Type 

BPEP; Ceramic, MIL-1-10A, Grade L-422; Glass 
Epoxy, MIL-P-18177, Type GEE; Diallyl Phthalate, 
MIL-M-14F, Ty~e SDG. 

ELECTIlICAL 
Currentlnl Voltlge Rating: Make and break 

resistive load 1,5 amp @ 28 VDC, 0.50 amp 
115 VAC. 

Current Carrying Capacity: 9 amp. 
Dielectric Strength: 1500 VAC between current 

carrying parts and ground. 
Conlact Resistance: Average initial 3.5 milliohms. 

SPECIFICATIONS 
GENERAL 
OPL: MIL-S-3786, style SR03. 
Clips and Rotor Contacts Material: Silver alloy 

treated for solderability. 
Insulation Material: PhenoliC, MIL-P-3115P, Type 

BPEP; Ceramic, MIL-I-IDA, Grade L-422; Glass 
Epoxy, MIL-P-18177, Type GEE: Diallyl Phthalate, 
MIL-M-14F, Type SDG. 

ELECTRICAL 
Current and Voltage Rating: Make and break 

reSistive load 2.6 amp @ 28 VDC, 1.0 amp @ 
115 VAC. 

Current Carrying Capacity: 12 amp. 
Dielectrical Strength: 1000 VAC between current 

carrying parts and ground. 
Contact Resistance: Average initial 2.0 milliohms. 

SPECIFICATIONS 
GENERAL 
Clips and Rotor Contacts Material: Brass, silver 

plated. 
Insulation Material: Phenolic MIL-P-3115P, Type 

BPEP; Glass Epoxy, MIL-P-18177, Type GEE. 
ELECTRICAL 
Current and Voltage Rallng: Make and break 

resistive load 1.5 amp @ 28 VDC, 0.23 amp @ 
115 VAC. 

Current Carrying Capacity: 9 amp .. 
Dielectric strength: 1000 VAC between current 

carrying parts and ground. 
Contact ReSistance. Average initial 5.0 milliohms. 
Surface Resistivity: Average in excess of 500,000 

megohms. 

SPECIFICATIONS 
Clips and Rotar Contacts Material: Brass, silver 

plated. 
Insulation Material: Phenolic, MIL-P-3115P, Type 

BPEP; Ceramic, MIL-I-IDA, Grade L-422. 
ELECTRICAL 
Current and Voltage Rating: Make and brake 

reSistive load 2.25 amp @ 28 VDC, 1.0 amp @ 
115 VAC. 

Currenl Carrying Capacity: 9 amp. 
Dielectric Strength: 1500 VAC between current 

carrying parts and ground. 
Contact Resistance: Average initial 3.0 milliohms. 
Surface Resistivity: Average in excess 01 500,000 

megohms. 

SPECIFICATIONS 
GENERAL 
Clips and Rotor Contacts Materiat: Silver alloy sur

face. 
Insulation Material: Ceramic, MIL-I-lOA. Grade L-

422. 
ELECTRICAL 
Currenl and Voltage Raling: Make and break 

resistive load 11.0 amp @ 28 VDC, 9.0 amp @ 
115 VAC. 

Current Carrving Capacitv: 17 amp. 
DielectriC Strength: 3000 VAC between current 

carrying parts and ground. 
Contact Resistar.ce: AVJrage initial 7.0 milliohms. 
Surface Resistivity: Average In excess of 1 million 

megohms. 
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Surface Resistivity: Average in excess of 1 million 
megohms. 

MECHANICAL 
Construction: Open bolted. 
Mounting: Single hole, bushing mount. 
Mounting Hardware: Nut and lockwasher supplied. 
Index: Single-ball, hill and valley. 
Index Lile: 25,000 cycles minimum. 
Index Torque: Standard Switches have lowest 

practical torque consistent with crisp detenting 
and smooth reliable operation. 

Index Angle: Positive, 30° and 60°. 
Index Stops: Adjustable. 
Stop Strength: 10 in. lb. minimum. 
Malerials and Finishes: Standard. All metal parts 
non-corrosive material or suitably plated to 
prevent rust or corrision. 

Surface Resistivity: Average in excess of 1 million 
megohms. 

MECHANICAL 
Construction: Open bolted. 
Mounting: Single hole, bushing mount. 
Mounting Hardware: Nut and lockwasher supplied. 
Index: Single-ball, hill and valley. 
Index Lile: 25,000 cycles minimum. 
Index Torque: Standard Switches have lowest 

practical torque consistent with crisp detenting 
and smooth reliable operation. 

Index Angle: Positive, 30°. 
Index Stops: Adjustable. 
Stop Strength: 25 in. lb. minimum. 
Materials and Finishes: Special. Ali metal parts 

non-corrosive material or suitably plated to meet 
100 hour salt spray test. 

MECHANICAL 
Construction: Open bolted. 
Mounting: Single hole, bushing mount. 
Mounting Hardware: Nut and lockwasher supplied. 
Index: Dual-ball, hill and valley. 
Index Llle: 25,000 cycles minimum. 
Index Torque: Standard Switches have lowest 

practical torque consistent with crisp detenting 
and smooth reliable operation. 

Index Angle: Positive, 15°. 
Index Stops: Adjustable. 
Stop Strength: 25 in. lb. minimum. 
Material and Finishes: Standard. All metal parts 

non-corrosive material or suitably plated to 
prevent rust or corrosion. 

MECHANICAL 
Conslruction: Open bolted. 
Mounting: Single hole, bushing mount. 
Mounting Hardware: Nut and lockwasher supplied. 
Index: Dual·ball, hill and valley. 
Index Llle: 25,000 cycles minimum. 
Index Torque: Standard Switches have lowest 

practical torque consistent with crisp detenting 
and smooth reliable operation. 

Index Angle: Positive, 30°. 
Index Stops: Adjustable. 
Slop Strength: 25 in. lb. minimum. 
Materials and Finishes: Standard. All metal parts 

non-corrosive material or suitably plated to 
prevent rust or corrosion. 

MECHANICAL 
Construction: Open bolted. 
Mounting: Single hole, bushing mount. 
Mounling Hardware: Nut and lockwasher supplied. 
Index: Dual-ball, hill and valley. 
Index Llle: 25,000 cycles minimum. 
tndex Torque: Standard Switches have lowest 

practical torque consistent with crisp detenting 
and smooth reliable operation. 

Index Angle: Positive, 20°. 
Index Stops: Adjustable. 
Stop Strength: 25 in. Ib minimum. 
Materials and Finishes: Standard. All metal parts 

non-corrosive material or suitably plated to 
prevent rust or corrosion. 
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5100 SWITCHES 

CRL Components, Inc. 
PUSHBUTTON SWITCHES 

PBS SERIES 

CRL Components' PBS Series pushbutton switches mount hori-
zontally and are available in single or multiple switch assemblies. 
The modular construclion of the basic switch module allows 
deSign flexibility when combined with a variety of options. 

CDS SI/SN SERIES 

CRL Components' CDS SI (illuminated) and CDS SN (Non
illuminated) keyswitches features a sealed contact system. The 
SI Style offers a wide range of backlighted legends with a variely 
of LED and keycap color combinations. 

CDS-PV SERIES 

CRL Components' .CDS-PV Series keyswitch is a versatile, eco· 
nomical, low profile switch. The module configuralions is suiled 
for automatic PCB insertion and is applicable to wave or drag 
soldering processes. 

CDS-PR SERIES 

CRL Components' CDS-PR Series 9mm keyswitch is an SPST, 
momentary, snap action dome swilch developed for space limit· 
ing electronic applications. This keyswitch is adaptable for auto
matic insertion into PWB's and compatible with automatic 
soldering and cleaning processes. 

MPS SERIES 

CRL Components' MPS Series pushbutton switches are de
signed to mount vertically into pc boards and can be specified in 
single or multiple bracketed switch assemblies. The MPS Series 
offers a lighted version featuring a spot indicator of full lens 
illumination. IIluminalion is provided by an LED or an incandes
cenllamp. 
NOTE: All producls are available Ihrough dlslrlbulion. 

SPECIFICATIONS 
GENERAL 
Switch Enclosure: Molded UL94V-0 polyesler, 
Switch Actuator: UL94HB acetal. 
Terminals: Tinned copper alloy wilh gold Inlay, 
contacts: Gold alloy IOlay on beryllium copper. 
Brackets: Plated steel. 

SPECIFICATIONS 
GENERAL 
Materials: Switch Enclosure: Phenolic UL94HB. 

Switch Actuator: Acetal UL94HB. 
Terminals: Silver plated copper. Contacts: Nickel 
silver alloy with coin silver overlay. 
Mounting Hardware: Plated steel. 

ELECTRICAL 
Switch Function: Non·shorting, double·throw. 
Contact Rating (Swltcblng): 1.M @ 28 VDC 

resistive load. 
Contact Rating (Non·Swltchlng): 11.0A. 
Contact RlIlstance (Load of 100mA @ 2 VDC): 

4 to 6 milliohms typical inilial. 
Dielectric Strength: terminal 10 lerminal; 1500 VAC. 

Terminal to bracket; 1500 VAC. Pole to pole; 1250 VAC. 
Switch Capacitance: Terminal to terminal; O.SpF 

maximum. One lerminal to all others grounded. 
3.5pF maximum. 

Insulallon Resistance (Avera •• )' 

Rillstinci 
Condition Mllsurld Between (Mlgobms) 

70% RH @ 
23°C. 500VDC 

After 96 hrs. 
@ 95% RH @ 
4.ooC. 500VDC 

SPECIFICATIONS 
MATERIALS 

Terminal 10 Bracket 
Terminal to Terminal 
Pole to Pole 
Termlnallo Brackel 
Terminal 10 Terminal 
Pole 10 Pole 

Module: Polyamide, glass reinforced UL94VO. 
Actuatar: Polyearbonate. 

lOOK 

600 
700 
SDO 

Terminals: Silver plated brass with nickel underplallng. 
Contact: Silver plaled beryllium copper. 
Keycep: Polycarbonale. 
Lens: Polycarbonale. 
LEOS 
Color: Red, green, or yellow. 
Direct Current: 20mA. 
Inverse Vultage: 4 VDC. 
Direct Voltage: 2.4 VDC 

SPECIFICATIONS 
MATERIALS 
Module: Polycarbonate 20% glass fiber. 
Contacts: Steel sliver plaled. 
Dome Spring: Phosphor bronze sliver plated. 
MECHANICAL 
Actuallng Force: 275 gram (9.7 oz.). 
Travel 01 Disc: 0.2S·D.41mm (.011·.016 In.). 
Maximum Mech. Overluad: 5.45Kg (12 lb.), 60 sec. 

duration. 
Llle Expectancy: 3 million actuations. 

SPECIFICATIONS 
ELECTRICAL 
Contacts: SPST, N.O. Momenlary. 
Max. Switched Power: 10 VA. 
Contact Rating: SOmA @ 20 VDC. 
MIX. Voltage: 50 VDC. 
Contacl Resistance: <20 mliliohms Inilial (100mA @ 

2 VDC). 500 mliliohms after eleclrlcal endurance. 
Eleclrlcal Endurance: 5 x to' actuations @ maximum 

switching power. 
Conlact Bounce: <5 milliseconds. 
Insulation: 100 megohms. 
Dielectric Strength: 100 VAC. 
MECHANICAL 
Life: 1 million acluatlons. 
Travel: .305mm (.012") 
Actuation Force: 160 gr. minimum, 27.0 gr. maximum Inillal. 
Relurn Force: <9.0% actuation force. 

ELECTRICAL 
Contacts: SPST, SPDT, and DPDT non-shorting. 
Contact Rating (25 Watts Maximum): 

0.5 amps reslslive load @ 50 vac or VAC. 
.125 amps resistive load @ 110·120 VAC. 

Contact Resistance (With Load 01100 MIlliamps @ 
2 VDC): 50 mliliohms maximum. 

Cont.ac~ Bounce: .5 milliseconds typical closing, 1.0 
milliseconds typical opening. 

Dielectric Sirength: 
Terminal to lermlnal: 1250 VAC @ 60 Hz RMS for 1 
minute. 
Bracket 10 terminal: 1250 VAC @ 60 Hz RMS lor 1 
mlnule. 

Insulation Resistance (Averag. Reading)' 
MI .. ured RIslltance 

Condition Between (Megohms) 
70% RH @ 23°C, Terminal to ground 1000 
100 VDC Pole to Pole 1000 
After 96 hrs. @ Terminal to ground 10 
95% RH @ 40oC, 'Pole to Pole 10 
100 VDC 
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MECHANleAL 
Switch Actultlon: Momentary. Push·push. 
Actuator .Trivet: 

rtrlve 
.050/.050· (1.27/1.52) 

PollI Sliver Contact S,ltl" 
2 12·22 oz. \.34 •. 62) Kg 
4 17-27 oz. .48· .761 Kg 
6 24-36 oz. (.68·1.02 Kg 
8 30-46 oz. (.85·1.30) Kg 

Button: Black button supplied attached. 
CLEANING AND SOLDERABILITY 
Solderability: Meels EIA standard RS·178·A. 
Wave Flow Soldering: 10 seconds @ 260°C. 
PC Bolrd CI.anlng· When cleaning boards In aqueous 

solutions, It Is iecommended that the switches be 
completely dry prior to the application of power. 

Dry Time: 1 hour forced ai r dry at 52°C to 66°C. ,t"'> 

NOTE: The performance of switches and the materials In 
the brackel are nol adversely affecled by Ihe malerlals 
and processes encounlered In typical wave soldering sys· 
lems. Each cuslomer musldelermlne by direct experience 
which soldering and cleaning syslem Is best sulled to his 
particular needs. 

MECHANICAL 
Life: 2 million actuallons. 
Trenl: .016" (0,40) nominal. 
Actuation Furce: 325 grams nominal. 
Swltc~lng Acllon: Momenlary. 
ELECTRICAL 
ContlCtl: SPST, N.O. 
Vult.g. Rating: 24 VDC nominal-50 VDC maximum-

100m VDC minimum 
Current Rating: 125mA nominal. 
Power Rltlng: 3W maximum (switched) 
Contlct Rllistance: <20 mliliohms @ 5 VDC and 10mA. 
Cunllct Buunce: <5ms. 
ENVIRONMENTAL 
.operating Temperature: -25°C to + 85°C. 

-13°F 10 +1850F. 

ELECTRICAL 
Contacts: SPST, N.O. 
Maximum Vultaga: 30 VAC. 
Maximum Current: 10mA. 
Conllct Resistance: 100 mliliohms Initial, 1 ohm 

typical all million acluallons. 
Operating Temperature: -200C to +700C 

(-400 F 10 + 158°F). 

MATERIALS 
Snap Dome: Sliver plaled phosphor bronze-nickel 

underplallng. 
Termlnlls: Sliver plaled brass-nickel underplating. 
Moduli end Actuator: Polycarbonate lD%-Olass IIber. 
ENVIR.oNMENTAL 
Operating Temperature: -100C 10 70°C. 
StOllgl Tempereture: - 30°C to 85°C. 
Solderability: EIA RS·178·1. 
Flammability: UL94VO Class SE.l 
CLEANING AND SOLDERABILITY 
Cleaning 01 the lIuxes from Ihe circuit board after solder· 
ing can be done with Freon' TMS or TMC fluorocarbon or 
equlvalenl solvents. Aqueous cleaning can be employed to 
remove aqueous flux. 
'Trademark of E. I. DuPonl DeNemours & Co. 

MECHANICAL 
Switch AClu~tlon: Momenlary, Push·Push. 
Aclultor Trml: 144 ±.004 (3.66 ±O.lD). 
Actuation Force AI 135 (3 43) Treval)' , 

Switch Actuation Typllll Ounci. ,8raml) 
Momenlary SPST (N.O.) 2.82·3.88 (80·110) 
Momenlary Single Pole, 6.7·9.15 (19.0·260) 

DPST (N.D.), DPDT 
Push·Push-Slngle Pole 
Push-Push-Double Pole 9.87·12.3 (280·350) 

CLEANING AND SOLDERABILITY 
Solderability Meels EIA St d d RS 178 A : an ar . 
Wave Flow Soldering: 10 seconds @ 260V C. 
PC Board Cle8nlng: When cleaning boards In aqueous 

solullons, Ills recommended Ihallhe switches be 
completely dry prior to the application 01 power. 

Maximum Dry Time: @ +18°C to +240 C, 41).5.0% 
RH Is 24 hours; @ +660 C to +930 0, 0·1.0% 
RH Is 2 hours; @ +121°C 10 +l77°C, .0·10% RH Is 
15 mlnules (nollo exceed 1 hour). 
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COMPUTER GRADE 
ILLUMINATED 
PUSHBUTTON SWITCHES 

Ideal for all types of equip
ment, in addition to computers, 
our computer grade illuminated 
pushbutton switches (Series 554) 
offer long life, independent 
incandescent or LED illumination 
and outstanding design flexibility. 
Bright cap illumination provides 
quick identification of switch 
status, while independent lamp 
circuitry can be used to denote 
required operator action. Fingertip 
grips on caps also simplify lamp 
replacement in the field. Available 
in a wide variety of combinations. 
Choose from four contact ratings 
(including Solid State Hall Effect), 
ten cap styles (including LED 
illumination and split screen), 
momentary or alternate action 
mechanisms, matching indicators 
and two mounting styles. Optional 
wave-solderable and washable 
sockets are available for PC board 
applications. Optional side 
barriers and Kap-Guard™ device 
minimize the chance of accidental 
actuation. U.l. listed. CSA 
certified. 

Specifications 
Electrical Rating§ 
Snap-action silver, snap-action 
gold, wiping-action gold and solid 
state up to 7 amps at 125 VAC or 
30 VDC; 2 amps at 250 VAC. 
Qperating Life 
750,000 operations (momentary), 
250,000 (alternate action) and 
1,000,000 operations minimum 
(solid state). 
Materials 
Gold plate and/or silver contacts, 
high temperature U.L. approved 
plastic housing and high impact 
plastic caps. 

. SWITCHES 

Protective Kap-Guard™ 

COMMERCIAL GRADE 
ILLUMINATED 
PUSHBUTTON SWITCHES 

Highly dependable contact 
mechanisms and rugged metal 
bodies make our commercial 
grade lighted pushbutton switches 
(Series 513) ideal for applications 
requiring more rigid switch 
construction. Bright cap 
illumination provides quick 
identification of switch status, 
while independent incandescent 
illumination can be used to denote 
required operator action. Fingertip 
grips on caps also simplify lamp 
replacemeht in the field. Choose 
from thousands of combinations, 
including momentary, snap or non
snap, alternate action; two contact 
ratings; over 100 cap styles; ten 
cap colors; engraving, hot 
stamping or replaceable film 
legends; and snap-in or rear-
panel mounting. U.L. listed. 

Specifications 
Electrical Rating§ 
Standard and Low-level up to 
5 amps resistive at 125 VAC or 
30 VDC. 
Qperating Life 
Up to 100,000 operations. 
Materials 

5100 

Gold plated coined silver contacts, 
anodized aluminum housing and 
high-impact plastic caps with a 
nickel plated brass shank. 

LED AND NEON 
ILWMINATED 
PUSHBUTTON SWITCHES 

Our led and neon illuminated 
pushbutton switches (Series 913) 
feature a high brightness LED 
with current-limiting resistor for 
5 VDC operation, or neon lamp 
for 125 VAC operation. Their 
integral cap prevents unintentional 
removal. While their highly reliable 
momentary switching mechanism 
has a typical life of one million 
actuations. Specifically designed 
for attractive rear-panel mounting, 
these switches require no sub
panels and a minimum of hard
ware, reducing both material 
and labor costs. 

Specifications 
Electrical Rating§ 
0.1 amp resistive at 125 VAC 
or 30 VDC. 
Qperating Life 
1,000,000 operations. 
Materials 
Gold plated contacts and black 
anodized aluminum housing. 

CRL Components, Inc. 
A Cambridge Electronic Industries Company c::rl: CRL Components, Inc. 

Highway 20 West 
Fort Dodge, Iowa 50501 
Telephone: (515) 573-1300 
FAX: (515) 573-1342 
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CRL SWITCHES 
PASSIVE COMPONENTS, ACTIVELY ENGINEERED 

MINIATURE ROCKER/ 
TOGGLE SWITCHES 

Available in over one million 
combinations, our miniature 
rocker, toggle and lever switches 
(Series 570) offer maximum 
design flexibility. Choose from 
low-level, 5-ampere and com
bination ratings; up to four 
poles; nine switching functions; 
nine colors and numerous 
mounting and terminal styles to 
meet your unique parameters. 
Miniature size saves valuable 
space, particularly where PC 
boards are utilized. Ideal for 
telecommunications, industrial 
control, computer peripherals 
and many other applications 
where high reliability, easy visual 
identification of switch functions, 
and low cost are prime objectives. 
U.L. listed and CSA certified. 

Specifications 
Electrical Rating~ 
Standard, Low-level and 
Combination up to 5 amps 
resistive at 120VAC or 28 VDC; 
2 amps resistive at 250 VAC. 
Electrical Life 
Up to 100,000 operations. 
Materials 
Gold and/or silver contacts and 
terminals, stainless steel housing, 
chrome plated brass toggle and 
nylon rockers and levers. 

SEALED ROCKER/ 
TOGGLE SWITCHES 

Three-way sealing process 
utilizing epoxy, rubber o-rings and 
ultrasonics allows our rocker, 
toggle and lever switches (Series 
578) to be wave soldered and 
cleaned without contamination. 
They install easily into PC boards 
along with other components, 
reducing labor costs. And they 
can be used as direct replace
ments for unsealed switches, 
eliminating the need for redesign. 
They also come in a wide variety 
of styles, colors, contact ratings, 
functions and mounting 
configurations. 

Specifications 
Electrical Rating~ 
Standard, Low-level and 
Combination up to 7.5 amps 
resistive at 120 VAC or 28 VDC; 
3 amps resistive at 250 VAC. 
Electrical Life 
40,000 operations. 
Materials 
Gold and/or silver contacts 
and terminals, high temperature 
U. L. approved plastic case, 
chrome plated brass toggle and 
nylon rockers and levers. 

CRL Components, Inc. 
Highway 20 West 
Fort Dodge, Iowa 50501 
Telephone: (515) 573-1300 
FAX: (515) 573-1342 
A Cambridge Electronic Industries Company 

MINIATURE SNAP-ACTION 
PUSHBUTTON SWITCHES 

The extremely short pre-travel 
of our miniature pushbutton 
switches (Series 580) offers near
instant response. While their snap
action mechanism provides 
positive user feedback. Small 
in size, they have a minimum rear 
projection, too. Available with 
numerous mounting options, 
including rear-panel and front 
snap-in. Can be used with 
or without four attractive snap-on 
caps available in a choice of 
9 colors. All switches also come 
with epoxy-sealed terminals 
to prevent flux entry from the rear 
of the switch during soldering. 
U.L. listed. 

Specifications 
Electrical Rating~ 
Combination and Low-level up 
to 1 amp resistive at 120 VAC or 
28 VOC. 
Electrical Life 
60,000 operations minimum. 
Travel 
.025" typical. 
Materials 
Gold or gold over silver contacts 
and terminals, stainless steel 
housing and glass filled polyester 
plunger. 
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CR-$SSP$I NT 
THE PROGRAMMING PRODUCTS DIVISION OF 
INFO-LITE. CORPORATION 

FEATURES 
- Reliable closed entry contac, 
- Rugged programming pins that will not bind 
- Rapid and convenient method of programming/switching 
- Permits insertion of components into network without soldering 
- Replaces costly complex switching hardware 
- Attractive and compact package 
- Low capacitance for high frequency applications 
- Ease of visual program checking 

Numeric controlled Equipment 
Logic Memories 
Power Distributors 
Circuit/Component Test Programmers 
Lighting Systems 
Code Generators 
Programmable Diode Matrices 
Communications Distributors 

5100 

PROGRAMMING 
PRODUCTS 

MATRIX PINBOARDS 
INFO-LITE has developed a most convenient, 
compact and economical system for reliable 
programming and switching • The Matrix Pro
gram Board allows a wide variety of switching! 
programming functions to be performed by 
simply inserting programming pins (shorting or 
diode type) into a 2 to 10 deck contact matrix 
• No accessories such as "read" "write" equip
ment are required. Matrix Board features have 
led them to be favored over such devices as 
patchboards, card readers, toggle and thumb
wheel switches, mag! punched tape and elec
tronic memories. The two basic uses for Matrix 
Program Boards are: (1) Cordless patching 
(input-output switching), using shorting pins; 
(2) Programmable diode matrices (logic mem
ories), using diode pins. Units with up to 100 
x 100 crosspoints ,can be supplied to meet your 
requirements, whether for prototype or produc
tion quantities. 
See Data Sheet MB3 for detailed specifications, 

status Indicators 
Data Logging 
Vending Machine Control 
Thermo-Couple Selectors 
Batching Programmers 
Function Generators 
Sequence Programmers 
Pulse Code Programmers 

STANDARD SPECIFICATIONS & STOCK MATRICES FOR 1000 & 2000 SERIES 
,25 (26)- :-.19 (.10) 

Matrix 2000 Series - .250" Grid 1000 Series - .130" Grid 

,18 
(.09) 
IYP 

I ....j~ .06 

MT'G PANEL - .56 (.38) 
TERMINALS 

, ADDITIONAL MOUNTING HOLE POSITION 

Size 
10 x 10 
10 x 15 
10 x 20 
10 x 25 
10 x 50 
20 x 20 
25 x 25 
50 x 50 

1- Contact Type: Closed Entry 8 - Breakdown Voltage: 1000 VRMS 

Dash # A 
-I 3,69 
-2 3,69 
-3 3,69 

-4 3,69 
-5 3,69 
-8 6,19 

-9 7.44 
-10 14-44 

2 - Contact Material: Be'Cu, Alloy 25 9 - Current Rating: 5 [2] Amps standard; 10 [4] Amps 
3 - Contact Finish: a - .0002" Ag over Cu Flash available 

B 
3,69 
4,94 
6,19 
7,44 

13,69 
6,19 
7.44 

14,19 

b - .00002" Min. Au over Ni Flash 10 _ Terminals: Combination Taper Pin Socket/Solder Cup 
4"- Contact Support Material: Silicone Rubber [Solder Cup] 
5 - Contact Resistance: .040 Ohm, typo 11- Panel Material: Black XX Grade Phenolic 
6 - Contact Capacitance: I uuf [2 uuf]/in. at I MHz, typo 12 _ Panel Marking: Alpha-Numeric/Grid, White Epoxy 
7 - Bussing: 1st (top) Deck Vertical; 2nd Deck Horizontal Ink Screened 
NOTE: Values in brackets [] are for 1000 Series if two values are given, 

SCHEMATIC 
Programming Pins 

Diode Pins 
Specifications 

2 DECK MATRIX (3,4,6 & 8 DECK 
1000 Series (.13" Grid) Diode Anode Tot + ~ ALSO AVAILABLE) 
1020S-CSOOOI/ -CSOOO2 IN4151 Tip/Sleeve 
1020G·CS0003/ -CSOO04 1N4151 Tip/Sleeve 

ton Std. Matrices Tip 
2000 Series (.25" Grid) makes W/2nd Deck .. 
2020S·CSOO06/CSOO07 IN270 Tip/Sleeve 
2020S-CSOOIO/CSOO11 IN4151 Tip/Sleeve 
2020G-CSOOI2/CS0025 IN4151 ~:~~~~mp 2020S-Csoo14iCSOO24 IN4004 2 0 SHORTING PIN 

I ~3f~~ nl f~~~GA 
t Sold In multiples of 25 pieces. 

OTHER INFO-LITE PRODUCTS 
MULTI
MESSAGE 
LIGHTED 
INDICATORS 

C D E F A B C D E F 
3,25 - 3,25 - 2,02 2,02 L82 - 1,82 -
3-25 - 4,50 - 2,02 2,67 1,82 - 2-47 -
3,25 - 5,75 2,75 2,02 3,32 1,82 - 3,12 -
3,25 - 7.00 3,50 2,02 3,97 1,82 - 3,77 1,82 
3,25 - 13,25 4,50 2,02 7,22 1.82 - 7.02 3,51 
5,75 2,75 5.75 2,75 3,32 3,32 3,12 - 3.12 -
7.00 3.50 7.00 3.50 3,97 3.97 3.77 1,82 3.77 1,82 
14,0 7.00 13.75 7.00 7.48 7.35 7.28 7.15 3.64 3.511 

SPECIFYING PART NUMBERS 
XOOO-X -X X 

.130" GRID 1 ~ ~S SILVER CONTACT FINISH 

.250" GRID 2~ G GOLD CONTACT FINISH 

MATRIX SIZE A SCREENED FRONT PANEL 
(SEE TABLE) B BLANK FRONT PANEL 

EXAMPLE: A 20 x 20, .250" grid matrix with silver con-
tacts and blank front panel would have Part 
Number 2000-8-BS. U,S. Patent No. 3,631-374 

PROGRAMMING PINS 

a:r=J==r> .13 GRID: #1010G 
2 0 .25 GRID: #201OGA' 
SHORTING '201OGA ha. straight shank with 
PIN ~ra~;rZ~~g). grip end (without 

illl :"-_::~L¥--"U> X020X·CSXXXX 

2 0 .13" GRID l' TJ i;FINES DIODE & 
DIODE PIN ,25" GRID2r" @IENTATION. 

SILVER S SEE TABLE 
GOLD G ON LEFT 

Diode orientation shown: Anode to Sleeve (1st Deck) 

SEE OUR PAGES IN EEM SECTION 2450 DIGITAL INSTRUMENTS & SYSTEMS 
CROSSPOINT-Div. of INFO-LITE, CORP-422 Cliff St., Fairview, NJ 07022-(201) 941-4455-FAX (201) 941-4919-"LlNKS BETWEEN MAN AND MACHINE" 

EEM 1989 For manufacturers' sales offices, see yellow pages 8-1709 



A J 0 + 0 0 
Make Make, 

t£:g Make, SPST-NO Break 

B K 

+ 0 
Break Center off 
SPST-NC SPOT • 0 

C 

o--E 
L • 0 0 

Break, Make Break, • 0 (Transfer) Make, 
SPOT Make • 0 

D :£ u 
~~ Make, Break 0 Double 0 

(Continuity make 
Transfer) Contact 

on arm 

E ole V 0 ! 0 ! 
Break, 

Double break r Make, 
Break Contact on arm 

F 0 w 0 • Double break, 
Make, • 0 Double make, 
Make • 0 Contact 0 • 

on arm 

G C X 

:r~ Break, Double 0 
Make 0 make 

H i g y 0 

I Break, 0 
Break, • 0 Double break 
Make 

~ 
Z 0 :,: : 0 Make, Double make 

Break, Double break 
Make &....0 SPOT-DB 0 



5100 SWITCHES 

Digital Switches 
Thumbwheel, Rocker, Push Button, L.E.D. Readouts 

THUMBWHEEL 

ROCKER 

PUSH BUTTON 

L.E.D. READOUT 
MODULES 

CODES: 
Decimal 
BCD 
BCD + Complement 
BCD complement 

• Standard Size: .31 "(8)W x 1.30"(33)H - 84210 Series 
• Flat PCB Mounting - 84235 Series 

• Miniature Size: .30"(7.62)W x .95"(24)H - 84214 & 84 218 Series 
• Standard Size: .39"(10)W x 1.30"(33)H - 84211 & 84 213 Series 
• Large Size: .49"(12.5)W x 2.28"(58)H - 84 212 Series 

• Sub-Miniature Size: .30"(7.62)W x .59"(15)H - 84 231 Series 
• Miniature Size: .30"(7.62)W x .94 "(24)H - 84230 Series 

• Compatible with Standard Size Digital Switches 
84215 - 84216 - 84 217 Series 

OPTIONS: 
Short or long circuit board 
Various case and wheel colors 
Solder pins 

ACCESSORIES: 
End caps 
Spacers 
Encoded dummy modules 
Separators 

BCD Excess 6 + Complement 
Repeating (+ /- ) or (0/5) 
Hexadecimal BCD 

Wire wrap terminations 
Stops Connectors 

Hexadecimal BCD + Complement 
Hexadecimal BCD complement 

SNAP ASSEMBLY - NO TOOLS, NO HARDWARE NEEDED 

EEM1989 For manufacturers' sales offices, see yellow pages 

5100 

B·1711 



5100 SWITCHES 

CTS® CORPORATION* 
SWITCH DIVISION, PASO ROBLES 

CTS SERIES 207 AUTO-Dlp™ SWITCH 
AUTOMATICALLY INSERTABLE, WAVE SOLDERABLE, 
BOARD WASHABLE DIP SWITCH 

FEATURES 
Optimized Contact System 
• Redundant, wiping contacts 

• Contactor does not rub on plastic 
or deflect during actuation 

Optimized Mechanical Features 
• Fully sealed to withstand insertion 

shock, wave solder temperatures, 
board washing 

SOLDER 
COATED 
TERMINALS 

• positive detent separate from 
contactor 

• Closed windows prevent particle 
contamination 

• .050" actuator travel 

• Molded .300" integrated circuit 
package outline 

itA" No. of 
Overall Switch Part 

Dim. Sections No • 

. 258 2 207·2LPST 

.358 3 207·3LPST 

.458 4 207·4LPST 

.558 5 207·5LPST 

.658 6 207·6LPST 

.758 7 207·7LPST 

.858 8 207·8LPST 

.958 9 207·9LPST 
1.058 10 207·10LPST 
1.158 11 207·11 LPST 
1.258 12 207·12LPST 

PEELABLE S EAL, 

T-'" .~ 
.010 

-j \-- ::!:.002 
TYP. 

eE 

~ .325=·~'\ 
; 

,~ 

GENERAL TOLERANCES: 
Decimal dimensions ±.005" 

ELECTRICAL AND MECHANICAL SPECIFICATIONS 

Contact Resistance 
25 milliohms maximum initial 
50 milliohms maximum at end of life 

ActUation Life 
5000 cycles switching 
50 rnA@ 6VDCor2 mA@50mVDC 

Nonswitching Rating 
100 rnA or 50 VDC 

Insulation Resistance 
1 x 109u minimum between insulated 

terminals 

Dielectric Strength 
200 VAC minimum 

Switch Capacitance 
5 pF maximum between adjacent 

closed switches 

Temperature Range 
o to 85%C operating 
-40 to 70°C storage 

Allowable Wave Solder Time 
Up to 4 seconds with 260°C solder 

Premium Materials 
• Gold cOntacts, solder coated 

terminals 
• Beryllium copper contactor 

5100 

• 260°C housing heat deflection 
temperature assures contact and 
seal integrity after wave soldering 

• All plastics rated UL 94 V-O 
• Permanent laser marking 

Switch reliability that 
is the best ever! 

1. Redundant gold contacts dramatically 
enhance contact reliability. 

2. Positive wiping contacts assure low 
and consistent contact resistance. 
(.050" travel) 

3. Detent function separated from 
contacts to optimize both designs. 

4. Gold contacts never abraded or con
taminated by sliding over polymer 
surfaces. Contacts never touch a 
nongold surface. 

5. No contactor deflection for the life of 
the switch. Constant contact force 
eliminates overstressing of contacts 
for greater reliability. 

Shock 
No mechanical damage or changes 

of switch settings with 25 G 
applied for 6 milliseconds 

Vibration 
No mechanic?,1 damage or changes 

of switch settings during or after 
testing, when tested in 3 mutually 
perpendicular planes at 10-50 Hz 
sweep or at 60 Hz constant 
vibration. Amplituqe .06" 

SWITCH DIVISION· 500 Linne Road· Paso Robles, California 93446 • (805) 238-0350 • FAX: (805) 238-9663 
• In Cam .• dba CTS Electronics Corporation 

8-1712 For manufacturers' sales offices, see yellow pages EEM1989 



5100 SWITCHES 

CTS® CORPORATION* 
SWITCH DIVISION, PASO ROBLES 

CTS SERIES 206 
CTS DIP PROGRAMMABLE SWITCHES 

FEATURES 

• Contact wiping on make and break 

• Suitable for flow soldering on PC 
board or mounting with standard 
DIP sockets 

• Long term contact corrosion 
resistance provided by gold 
plated contact arms 

SPST 

TOP 

• All U.L 94V-O plastic used 

• Integral terminal and contact 
locked into plastic base rails 

• Crisp, positive slide actuators 

• Types 206-02 through -10 
approved to MIL-S-83504/4 upon 
request 

• Available with flush (low profile) 
actuators - SPST styles 

Description 
From 2 thru 12 SPST; 1 thru 6 SPDT; 

1 thru 6 DPST; 1, 2 or 3 DPDT and 
1, 2 or 3 4PST slide switches per 
switch package on .100" x .300" 
DIP centers 

Initial Contact Resistance 
50 miliohms 

CTS 206-XX 

5100 

Maximum Contact Resistance 
100 milliohms after 10,000 cycle~ 

switching 50 rnA @ 24 VDC 

Maximum Non-Switching Rating 
100 mA or 50 VDC 

Insulation Resistance 
Across open switch and between 

adjacent closed switches: 1 x 10' 
ohms 

Dielectric Breakdown 
Between adjacent switches 

minimum: 500 VDC 

Switch Capacitance 
Between adjacent switches 

maximum: 5.0 pF 

OPST 

CTS 206-12X 

C O" .. TYP. ~R·oaoSLIDETRAVEL SWITCH PART NUMBER STAMPED HERE 

~&~FNJ6~G T 
015 j .300 

I I 4=--- ____ J1 
150 ±.010 -,010 

, I ----..l.- - .020 

100TYP.~ t-- JL,Q19:::!..:.003TYP. ~'.300 ~'~1~~ Gen~ral T?leran~es: 
Decimal dimenSions 

SIDE END :±:.005" 

WHEN ACTUATOR IS TOWARD DOT 
THAT.SECT!ON IS ON 

TOP 

SPOT 

CTS 206-12X 

{-I ~--! ~--l ~--! {H~ 
CIRCUIT SCHEMATIC 

AS SHOWN WITH 
ACTUATORS DOWN 

,~,~ \ j""-" 
b-'<'n:7""Orn-,;r'-T"O'TTTn'Tr-di \ 11 

~ :t'8J~ ,010 ---..l.. -. 

.100TYP.~ ~ -i~.{)19:!::.OO3TYP. ~.300:t:gJ~~ 
SIDE END 

General Tolerances: Decimal dimensions ±.005" 

TOP 

CIRCUIT SCHEMATIC 
AS SHOWN WITH 

ACTUATORS DOWN 

General Tolerances: Decimal dimensions ±.005" 

OPOT r"A"±.01°i CTS 206-22X 

ai'"J~I~"~o +++1 +1+1 +HI 
CTS -~ ~-- ~ 

SWITCH PART NUMBER STAMPED HERE 

WHEN ACTUATOR IS 
TOWARD DOT 
THAT SECTION IS ON 

TOP CIRCUIT SCHEMATIC 
AS SHOWN WITH 

ACTUATORS DOWN 

~ oao SLIDE TRAVEL 

~S~ifd~GTR 
015 \ 300 

~==~~~~~~~-~ 
150+ 010 010 

~-020 

L ~ 300 +015 .~ 
.019 ±.003 TYP. . -.005 

SIDE END 

General Tolerances: Decimal dimensions ±.005" 

SWITCH DIVISION. 500 Linne Road. Paso Robles, California 93446 • (805) 238-0350 • FAX: (805) 238-9663 
• In Calif., dba CTS Electronics Corporation 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1713 



5100 SWITCHES 5100 

CTS® CDRPDRATIDN* 
SWITCH DIVISION,PASO ROBLES 

CTS DIP PROGRAMMABLE SWITCHES 

4PST r "A"±.010 "1 CTS 206-41X 

CIRCUIT SCHEMATIC 
AS SHOWN WITH 

ACTUATORS DOWN r-, ~-' --r , I • '3' -----,.. I 
o B'-' B ... ·" -J;!.O .380 
N - .,' , ±.010 

I -~ 1 ll+_~~ ++-+~ ++_ll~ 
CTS -"=--

SWITCH PART NUMBER STAMPED HERE 

TQP 

MOUNTING 

surFACE 
.015 

~~I~~~~~~~-
'.150 , 

.100 TYp,.j 

CIRCUIT SCHEMATIC 
AS SHOWN WITH 

ACTUATORS DOWN 

.orR·~~~~~lDE .. 
+.010 
-:020 

__ 'I. 

1,010 

~.300::~;J 
SIDE END 

LOW PROFILE ACTUATORS 

I ;"iiN THIS AREA 
r---;-MBE~: ~;~~OUGi 

Q MOUNTING 
SURFACE 

.tl1_5 ___ \ 

I I . :,50+.0,0 ---
, ' --.:...t -.020 

.100TYP . ..J L -1L.019±.003TYP. 

SIDE 

TO ORDER 
LOW PROFILE 

ACTUATOR SWITCHES 

206-W-LP 

'Standard CTSJ Ll Profile 
! Part Number Actuators 

.010 

END 

STANDARD "OFF THE SHELF" PART NUMBERS 
Number 01 

"A" Overall Switch Part 
Dimension Sections Actuation Number 

.286 2 SPST 206-2 

.386 3 SPST 206-3 

.486 4 SPST 206-4 

.586 5 SPST 206-5 

.686 6 SPST 206-6 

.786 7 SPST 206-7 

.886 8 SPST 206-8 

.986 9 SPST 206-9 
1.086 10 SPST 206-10 
1.286 12 SPST 206-12 

.286 1 SPOT 206-121 

.486 2 SPOT 206-122 

.686 3 SPDT 206-123 

.886 4 SPOT 206-124 
1.086 5 SPOT 206-125 
1.286 6 SPOT 206-126 

.286 1 OPST 206-211 

.486 2 OPST 206-212 

.686 3 OPST 206-213 

.886 4 OPST 206-214 
1.086 5 OPST 206-215 
1.286 6 DPST 206-216 

.486 1 DPDT 206-221 

.886 2 DPDT 206-222 
1.286 3 DPDT 206-223 
.486 1 4PST 206-411 
.886 2 4PST 206-412 

1.286 3 4PST 206-413 

SEALED SWITCHES 
T~~11-r'0~v~TR. -i F 
~I~i----~--~~~~~ 

REMOVABLE TAPE 
TOP SEAL 8888BB8BBlf ~o ±:3!8 

f--=--=--=~~-:;--I~ SIDE 

L'.~~;'J'\ r;;;;;;;;;~j 
i =-=------.:c J ~o Jl.019TVP. EPOXY ----r f TyP. SEAL T 

.221 .300 

SSSMM"--M 

RIGHT ANGLE PANEL MOUNT - 206RA 

L:j.--- U' . J : 
; !I ~ 

I . I L .050 J 1.-.166 .J lj 
TYP. TYP. 
~- DIM "A" --------;oj 

, (OVERALL) 
±.010 

Suggested PC Board 
Piercing 
--?j ~T~O~, 

I i 1.-, T ~ ~I+ 
TVP \ r+ + ,+ 1\+ 

-, .285 r 
.035l r-

~~2 3 4 5 6~ U ,,'&'f0100 ~~ ~ ~ ~ ~ ~ ~ i \ 
l_---.r= It crs 206 \ 

.120:~:g~g[~W _~~ooL.O~;~oT=o~P~-jl- I ~ 
. -ST~F! I . .Jl.019 TYP. T .100~ L I 

~"O~- ±.OO'MOUNTING .320 =.010 -+-.170 '-.030 
Nfl SURFACE 

General Tolerances: Decimal dimensions ±.005" 

low Profile Right Angle 
Bottom & Top Both Bottom Mount Sealed 

Sealed & Top Sealed Bottom & Top 

206-2LPST 206-2ST 206-2RAST 
206-3LPST 206-3ST 206-3RAST 
206-4LPST 206-4ST 206-4RAST 
206-5LPST 206-5ST 206-5RAST 
206-6LPST 206-6ST 206-6RAST 
206-7LPST 206-7ST 206-7RAST 
206-8LPST 206-8ST 206-8RAST 
206-9LPST 206-9ST 206-9RAST 
206-10LPST 206-10ST 206-10RAST 
206-12LPST 206-12ST 206-12RAST 

206-121ST 206-121 RAST 
206-122ST 206-122RAST 
206-123ST 206-123RAST 
206-124ST 206-124RAST 
206-125ST 206-125RAST 
206-126ST 206-126 RAST 
206-211 ST 206-211 RAST 
206-212ST 206-212RAST 
206-213ST 206-213RAST 
206-214ST 206-214RAST 
206-215ST 206-215RAST 
206-216ST 206-216RAST 
206-221ST 206-221 RAST 
206-222ST 206-222RAST 
206-223ST 206-223RAST 
206-411 ST 206-411 RAST 
206-412ST 206-412RAST 

. 206-413ST 206-413RAST 

SWITCH DIVISION· 500 Linne Road· Paso Robles, California 93446 • (805) 238-0350 • FAX: (805) 238-9663 
• In Calil .• dba CTS Electronics Corporation 

8·1714 For manufacturers' sales offices, see yellow pages EEM1989 



5100 SWITCHES 5100 

CTS® CORPDRATION* 
SWITCH DIVISION, PASO ROBLES 

060 TYP 

I Ii eTS SERIES 194 
CTS DIP SWITCHES 

r 
-- ------, I 

I ~~~~~~~~ 1_3B5-010" 

UJtH lUiJiHJiLLJ 1'23456 ~~ti1!H~ lr::i-015 
_311 ST~rFj 

FEATURES 
• Electrical switching occurs at 

50% of actuator rotation angle 

L DIM_"A" I 
(OVERALL) =.010" ---------1 

"A" 
Overall 

Dimensions 

.286 

.386 

.486 

.586 

.. CTS 194-8 

~ V V V _3~g1g MOUNTING 
.008 SURFACE 

_100 : : II 019 ±_003 
TYP. ~ r- -0.- . TYP. 

I I 

I---£t~~,,-~ 

SPST Switches 
Number of Standard Bollom and 

Switch Bollom Sealed Top Sealed 
Sections Part Number Part Number 

2 194-2MS 194-2MST 
3 194-3MS 194-3MST 
4 194-4MS 194-4MST 
5 194-5MS 194-5MST 

• Contact wiping on make and break .686 6 194-6MS 194-6MST 
.786 7 194-7MS 194-7MST 

• Enclosed actuators shield 
contacts from foreign particles 
throughout life of switch 

• The gold plated, over-center 
design provides positive detent 
action 

• Reliable tape top seal optional! 
bottom epoxy seal standard 

• Insert molded base halves of 
thermoset material ensure 
mechanical integrity of contacts 
and terminals through soldering 
operations 

• All U.l. 94 V-O plastics used 

eTS SERIES 197 

FEATURES 
• Designed for automatic insertion 
• Integral terminal and contact 

locked into thermoset base rails 
• Contact wiping on make and 

break 
• Break before make contacts 
• Useful in "service! operate" 

applications, low level signal 
routing, digital circuit program
ming, etc. 

• Long term contact corrosion 
provided by gold plated/inlaid 
contacts 

• All U.L. 94 V-O plastics used 

.886 8 

.986 9 
1.086 10 
1.286 12 

Description 
Side actuated 4, 8 or 10 section 

SPST switching functions per 
package on .100" x .300" DIP 
centers 

Initial Contact Resistance 
50 milliohms maximum 

Description 
4PDT slide actuated switch package 

on .100" x .300" DIP centers 

Initial Contact Resistance 
50 miliohms maximum 

Maximum Contact Resistance 
100 milliohms after 2000 CyCI~3 

switching 50 mA @ 24 VDC 

Insulation Resistance 
Across open switch and between 

adjacent closed switches: 1 x 109 

ohms minimum 

Dielectric Breakdown 
Between adjacent switches 

minimum: 500 VDC 

Switch Capacitance 
Between adjacent switches 

maximum: 5.0 pF 

STANDARD "OFF THE SHELF" 
PART NUMBERS 

Function 

4 pole double throw 

194-8MS 194-8MST 
194-9MS 194-9MST 
194-1 OMS 194-10MST 
194-12MS 194-12MST 

Insulation Resistance 
Across open switch and between 

adjacent closed switches: 1 x 109 

ohms minimum 

Maximum Contact Resistance 
100 milliohms after 7000 cycles 

switching 50 mA @ 24 VDC 

.10 TRAVEL 

l -1_ 

I11111111 I 380 

Otr! 191-421 _J 
J PIN 1 

88' 

CTS 197-421 

n-R--Pr-n 
PIN 1 

TOP VIEW 

General Tolerances: Decimal dimensions ±.OOS" 

SWITCH DIVISION· 500 Linne Road· Paso Robles, California 93446 • (805) 238-0350 • FAX: (805) 238-9663 
• In Calif... dba CTS Electronics Corporation 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1715 



5100 SWITCHES 5100 

CTS® CDRPDRATIDN* 
SWITCH DIVISION, PASO ROBLES 
CTS SERIES 198 
CTS PROGRAMMABLE DIP/SIP SHUNT NETWORKS 

Description Dielectric Breakdown Voltage 
500 VDC minimum between any 2 

electrically isolated terminals 
Low cost matrix programming. DIPs 

offered in 4-24 terminal configura
tions; SIP's in 2-12 terminal 
packages Insulation 

Current Rating 
1.0 amp maximum 

UL recognized 94 V-O rated high 
temperature thermoplastic 

Insulation Resistance Metal Parts 
1 x 1011 ohms minimum between any 

2 electrically isolated terminals 
Solder plated copper alloy. (Gold 

plated terminals optional) 

DIP TYPE 1980-8 

SIP TYPE 1985-8 
H "5 ,- A±..,. -I 

~~-1 ~ CJjD'®-® <lD ® ® Gl? ::.1 PIN' f1TITITI 
--- PIN' ~ ~~J 

-otJ 3 .. 15 
CIRCUIT AS SHOWN WITH 

END 4'#. SIDE 2·12 SECTIONS AVAILABLE 

No.oIS.clion. 
"A" DIM. 

DIP TYPE 198DM-8 

TOP 

SIDE 

~ r3j.J PROGRAMMABLE 
SHUNTS 

• 
CIRCUIT AS SHOWN WITH 
2·12 SECTIONS 
AVAILABLE 

SIP TYPE 1985M-8 

SIDE 

PIN'RfM 
t J~ PROGRAMMABLE SHUNTS . . 

CIRCUIT AS SHOWN WITH 
2·12 SECTIONS 
AVAILABLE 

SWITCH DIVISION· 500 Linne Road· Paso Robles, California 93446 • (805) 238-0350 • FAX: (805) 238-9663 
• In cain., dba CTS Electronics Corporation 

SERIES 235 
Enclosed Miniature 
.500" Square 
Rotary Switches 

Switch Functions: 
1. Single pole, 11 positions, break before make. 
2. Single pole, 11 positions, make before break. 
3. Binary up to hexadecimal (0-15). 
4. Other functions and combinations are available with special tooling. 
Electrical and Mechanical Specifications: 
1. Contact resistance varies with switch style: 

Typical values for 11 positions break before make. 0.1 ohm initial 
contact resistance, 0.15 ohm after 1000 cycles of 360° rotation. 

2. Standard operating temperature range: -55°C to +85°C. 
3. Rotational life: 1000 cycles of 360° rotation. 
4. Wiping action on contact. 
5. 360° rotation. 
6. Small size: .5" x .5" square. 
7. 250" profile from mounting plane to top of package. 
8. Enclosed construction excludes dust and foreign material. 
9. Terminal pull strength: 5 Ibs. minimum. 

SERIES 196 
Swltchable 
DIP Attenuator 

• Reliable replacement for thumbwheel switch-type attenuators 
(at substantial savings) 

• 75 ohm and 600 ohm unbalanced PI or T configuration networks 
• .100" x .300" DIP packages 
• Standard thick film ceramic modules; custom thin film modules 

available upon request 
• Sealed bottom or top/bottom versions optional; assures 

contaminate-free switch operation after flow soldering and cleaning 
• Standard values from.1 dB to 16 dB in increments of .1 dB to 2 dB 
Electrical and Environmental Specifications 
(all are absolute maximum ratings) 
Electrical: 

Impedance Tolerance ................................... ±2% 
Power Rating (maximum input signal) ..................... 20 dBm 
Insertion Loss .......................................... 02 dB 

Environmental: 
Storage Temperature ......................... -40°C to +85°C 
Operating Ambient Temperature .................... OOC to + 700 e 
Lead Temperature (soldering 10 seconds) .......... 300°C maximum 

MICROELECTRONICS DIVISION, 1201 Cumberland Avenue, West Lafayette, Indiana 47906 
Post Office Box 1278, Lafayette, Indiana 47902· Phone: (317) 463-2565· FAX: (317) 463-2568 

8·1716 For manufacturers' sales offices, see yellow pages EEM19B9 



5100 SWITCHES 5100 

WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 
• BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-In-Time Program. 

g ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

fiI (213) 452·1229 etJ 
RELAYS SWITCHES TIMERS ~ BUD Aleph Inlernational Acro ATC 

Allied Conlrols Alco Agaslal CIRCUIT 

~I~, American-Zettler American Switch Amperile BREAKERS 

CIRCUIT BREAKERS Aromat AMP Antex FUSES & 

~ 1 ~ AT&T Aromat Crouzel FUSE HOLDERS . "', II ~ Airpax 
Bosch Arrow Hart Eagle Signal \", I '; Aromat 

~~ , ! ,~ Heinemann C.P, Clare Carlingswitch Guardian 

:: :/ Polter & Brumfi .. ld Coto Cherry Electric Industrial Timer 
Crydom Controls C&K Magnecraft 
EAC EECO Master Electronics 

~ 
CONNECTORS & 

Elec-Trol Electro-Mech Midtex 
Fujilsu Electronic Comp, Group National Controls KNOBS 

SOCKETS Gordos Grayhill Omron 
AMP Grayhill Landis & Gyr Poller & Brumfield 

0 Amphenol Guardian Linemaster SSAC 

~ Aromat Hi-G Masler Specialties Strulhers-Dunn RELAYS Curtis Idec McGill Syracuse Electronics 
Custom Connector ITT Microswitch 
Idec Line Electric Omron 
Lumberg Magnecraft Oslo TERMINAL BLOCKS 

LAMPS & LEDS 

Master Electronics Master Electronics OTTO Beau 

~ Panduit MEC Saia Buchanan 
Polter & Brumfi .. ld Midtex Unimax Curlis 
Souriau Omron Electrovert 
Vernitron-Beau Poller & Brumfield Kulka ~ Welcon!Welis RBM INDUCTORS Magnum -~ Schrack Jeffers Marco 

Siemens RDI 
COUNTERS Sigma Underwriters Safety SWITCHES 

Engler Stantel PHOTOELECTRIC Vernitron-Beau 
Heeon Struthers-Dunn 

Aromat Weidmuller 

" 
IVO T elemeca nique 

Dolan-Jenner 
Kessler-Bllis Thela-J Omron TRANSFORMERS 

SOLID STATE Master Electronics Triridge Photoswitch! AB Dormeyer 
RELAYS Omron Skan-A-Matic Microtran RELAYS 

Redinglon FUSES Sola 
~ Red Lion Bussmann Stancor ,~. 

Sodeco!Maxmar Litlelfuse PROXIMITY Thordarson 

~ Stemco Underwriters Safety Agaslat Triad 
Veeder-Root 

Electro U.T.C. 

KNOBS Omron 

DIODES Cosmo!Kurz-Kasch WIRE, WIRING 
General Inslr. 

Raytheon!Panel Products DEVICES & HWR. ,--
POTS & RESISTORS Alpha ~~)~ INDICATORS, Clarostat Belden 

LAMPS& LED Ohmite Buchanan ~" FANS 101 Electrovert SOLENOIDS Aromat lEE Havey Hubbell 
TEMPERATURE U.S. Toyo 

CONTROLS JKL Iboco 
Leecraft SOLENOID H.H. Smith 
Lumex Dormeyer Modor 

FILTERS Stanley Guardian Panduil 
Curlis Sylvania Line Electric Pomona 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1717 



5100 

•• INDUSTRIES 

Circuitries 

Ratings 

Momentary Versions 

Side Actuated Versions 

Terminal Options 

Button Options 

Agency Listings 

Endurance 

Bifurcated/Redundant 
Contacts 

CWCatalog 

SWITCHES 5100 

Reliability .. . Imagination ... 

Standard 
Switches 

SPST, SPDT, DPST, 
DPDT, 3PDT, 4PDT, 
SP3POS, DP3POS, 
3P3POS, 4P3POS, 
DP4POS. 

3A AC/.5A DC @125V 
through 

13A AC/.5A DC @125V 

SPST, SPDT, DPDT, 
3PDT. 
Also, SP3POS, 
DP3POS and 3P3POS 
are available momentary 
in only one direction. 

SPDT (maintained or 
momentary), DPDT, 
DP3POS. 

Solder, Wirewrap, PC, 
Faston 

.344" (Standard) 

.031" through. 750" 
(optional). Black is 
standard; optional colors 
available. 

UL, CSA 

10,000 cycles no load 
(minimum) 
6,000 cycles rated load 
(minimum) 

DPDT, 4PDT. Make 
before break or break 
before make. 

S2120-II/S2120-VIIA 

Slide Switches 

Miniature 
Switches 

SPST, SPDT, DPST, 
DPDT, 3PDT, SP3POS, 
DP3POS, 3P3POS, 
4P3POS, SP4POS, 
DP4POS, DP5POS. 

.5A AC/.5A DC @ 125V 
through 

8.5AAC/.5A DC @125V 

SPST, SPDT, SP3POS, 
DP3POS. 

SPDT, DPDT, 3PDT, 
SP3POS, DP3POS, 
SP4POS, DP4POS, 
DP5POS. 

Solder, Wirewrap, PC. 

.200" (Standard) 

.125" through .453" 
(optional). Black is 
standard; optional colors 
available. 

UL, CSA 

10,000 cycles no load 
(minimum) 
6,000 cycles rated load 
(minimum) 

SPDT (maintained or 
momentary), DPDT, 
SP3POS. 
Make before break or 
break before make. 

S2120-IIIIS2120-Vil 

Micro Miniature 
Switches 

SPST, SPDT, DPDT, 
SP3POS. 

.5AAC/.5A DC @125V 

SP3POS (momentary 
both directions to center) 

SPDT 

Solder, Wirewrap, PC. 

.120" through 

.250" 
Black is standard; 
optional colors available. 

UL 

10,000 cycles no load 
(minimum) 

Not Available 

S2120-IV 

Fully Enclosed Micro 
Miniature Switches 

SPST, SPDT 
(Plug-in or snap-in 
versions) 

.5A AC/.5A DC @ 125V 

Not Available 

SPST 

Solder, PC, Faston 

.110" through 

.250" 
Black is standard; 
optional colors available. 

UL, CSA 

6,000 cycles at rated 
load (minimum) 

Not Available 

S2120-V 

All CW switches are available with a complete range of options including: unique ratings, button height and 
color, markings, and glamour caps. Contact factory for literature requests or your unique requirement. 

.. Completely American Made 

III INDUSTRIES 130 James Way, Southampton, PA 18966 Tel. (215) 355-7080 Telex 83-1470 Fax 215-355-1088 

8·1718 For manufacturers' sales offices, see yellow pages EEM1989 



5100 SWITCHES 5100 

... Service By Design For Over 80 Years. 

~~~ ~\~s-(, Panel Mount Power Switches 
Q's N ~c 

~o~\,; N \'1.';,0 ~ 
,\?f:j c~(:1 

,\Q~ ~~v~o ':l--~s 
~ S~\-(,c 

.. Mini-Rocker" "Soft-Styled" "Hi Gloss" Rocker Panel Mount 
Switch Rocker Switch Switch Slide Switch 

Circuitries SPST, SPDT, DPST, SPST, SPDT, SPST, SPDT, DPST, SPST, SPDT 
DPDT, SPDT-Center Off, SPDT-Center Off DPDT 
DPDT-Center Off 

Mounting Pop-In Pop-In Pop-In Pop-In or Chassis Mount 

Ratings BA @ 125V AC/4A BA @ 125V AC/4A BA @ 125V AC/4A BA @ 125V AC/4A 
@250VAC @250VAC @250VAC @2S0VAC 

13A @12SV AC/10A 13A @12SV AC/10A 13A @12SVAC/10A 13A @12SVAC/10A 
@2S0VAC @2S0VAC @2S0VAC @2S0VAC 
'i2H P @ 12SV-2S0V AC 'i2HP @12SV-2S0V AC 'i2HP @12SV-2S0V AC 'i2HP @12SV-2S0V AC 

SA@14V(T)/6A SA @14V (T)/6A SA @ 14V (T)/6A 
16A @12SVAC/16A @12SV (L) @12SV(L) @12SV(L) 
@2S0VAC 
3/4HP @12SV-2S0VAC 16A @12SV AC/12A 16A @12SVAC/12A 16A @12SV AC/12A 
10A @14V (T)/3A @2S0VAC @2S0VAC @2S0VAC 
@12SV(L) 3/4HP @12SV-2S0VAC 3/4HP @ 12SV-2S0V AC 3/4HP @ 12SV-2S0V AC 
10 (4)A 2S0-(VDE) 10A@14V(T) 10A @14V(T) 10A @14V(T) 

12 (6)A 2S0 - (VDE) 12 (6)A 2S0 - (VDE) 12 (6)A 2S0-(VDE) 

Panel Cutout .7S6" x .SOB" .SSO" x 1.12S" .SSO" x 1.12S" (Single .SSO" x 1.12S" (Pop In) 
Pole) 1.12S" Mounting 
.B72" x 1.071" (Double Centers (Chassis Mount) 
Pole) 

Panel Thickness .OSO" To .1S0" .02S" To .1BO" .02S" To .1BO" (Single .02S" To .1BO" 
(up to .170" for Center Pole) 
Off and Illuminated) .02S" To .1S0" (Double 

Pole) 

Momentary Versions SPST, SPDT, DPST, SPDT-center off Not Available Not Available 
DPDT, SPDT-center off, 
DPDT-center off 

Illuminated Versions SPST, SPDT, DPST, SPST Not Available Not Available 
DPDT 

Lamp Options Neon 12SV (STD) Neon 12SV (STD) Not Available Not Available 
Neon 2S0V Neon 2S0V 
Incandescent 14V Incandescent 14V 

Agency Listings UL, CSA, VDE UL,CSA, VDE UL, CSA, VDE UL, CSA, VDE 

Endurance 100,000 cycles no load, 100,000 cycles no load, 100,000 cycles no load, 100,000 cycles no load, 
minimum minimum minimum minimum 
2S,OOO cycles rated load 2S,OOO cycles rated load 2S,OOO cycles rated load 2S,OOO cycles rated load 
(up to 16A 12SV AC) (up to 16A 12SV AC) 
10,000 cycles rated load 
@16A2S0VAC 

Button/Rocker Options Color, Markings Color, Markings Color, Markings .260" Button (std.); 
.344", .SOO", .62S", 
.7S0" also availablel 
Color/Markings/Toppers 
Available 

Housing Options Color, Markings Color, Markings Color, Markings Pop-In Mount or Chassis 
Mount, Color, Markings 

Insulation Barriers Optional Optional Optional Optional 

For additional information request Catalog S2121B6-Rev A-B7 

... Completely American Made 

lID INDUSTRIES 130 James Way, Southampton, PA 18966 Tel. (215) 355-7080 Telex 83-1470 Fax 215-355-1088 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1719 



5100 SWITCHES 5100 

PRESENTING THE 
LONGEST-RUNNING SERIES 

IN THE BUSINESS 
Innovative, Quality-Engineered Thumbwheel Switches 

Available Off-The-Shelf At Unbeatable Prices. 

29000 SERIES 
ECONOMY MINISWITCH 
An economical miniswitch for 
high package density. Extra large 
in-line character readout. Width, 
.350" 18.9J and cutout height 
1.020" 125.91 

· 10. 12 or 16 Dial Positions 
• Many Output Codes and 

Configurations 
• Message Units for Longer 
Legends 

· Optional Dial Stops to limit 
Rotation 

· Rear-Mounted 

- - . 
F~"';»--o.»_. _""_"". 

" 7 0' (j ! . 
• ' • Ol 

200/700/8000 SERIES 
MINISWITCH 

t 

Small switches for hostile environ
ments, virtually impervious to 
sand. dust. oils. high humidity. salt 
spray and explosive atmospheres. 
Series 200 has potted wire leads. 
700 - PCS. both qualified to 
MIL-S-227JWI5 and /20. 

·8. 10. 12 or 16 Dial PoSitions 
· RFI Shielding Available 
· Optional. replaceable MIL-Spec 

lighting 
· SOOO: Commercial VelSlon 
• Dimensions: 

.500"112. 7JW x .980"124.89JH 

43000/44000/45000 
SERIES 
MINISWITCH 
These low cost switches feature 
optional LED lighting and 
snap-together assembly. Field 
installable stops to limit dial 
rotation. Printed circuit boards 
with solder or pin terminations. 

· Available in Most Popular Codes 
· 10 Dial Positions 
· .200" High. Up-Front Dial 

Characters 
·43000 -
· 500"112.7JWx.980"124.89IH 
·44000 -
.315"IS.0IWx 1.220"131.0JH 

· 45000 - . 
.315"IBOIWx .961 "124.4JH 

23000 SERIES 
"SNAP-IN" SLlMSWlTCH 
~r applications where maximum 
panel density, good reliability and 
error-proof positive setting action 
are required. Switch width only 
.315" with cutout height of 1.221" 

· 10 Dial Positions 
• Snap-in. Front Mount-No Tools 

Required 
· Large /.170" Hlghlln-Llne 

Characters 

NOTE: Numerals in brackets indicate millimeter equivalents. 

300/13000 SERIES 
GENERAl PURPOSE 
DIGISWITCH 
One of the most vvdely used 
thumbwheel switches, with more 
available options. output codes 
and special termination features 
than any other switch. 

· S. 10. 12 or 16 Dial Positions 
· RFI Shielding Available 
· Easy to Replace MIL-Spec 

lighting 
· Message Units for Longer 

Legends 
· 13000 is Front-Mounted VelSlon 
·300 -

.500"112.7IWx J.380"135.05JH 
·13000-

.SOO" 112.7IW x 2.00" 150.8JH 

12000/53000 SERIES 
MINIBUTTON 
Reliable. contamInation-proof 
switches for applications requiring 
panel sealing per MIL-S-22710. 
No supplemental panel cover or 
boot IS required for seaHng. 

• Individually Mounted Switches 
· Glass Window that Seals Switch 

Interior 
· Metal Case -
Facilitates R.FI. Shielding 

· Optional Replaceable MIL-Spec 
lighting 

· 12000 Senes: 
Qualified to MIL-S-2271Q/I 7 

·12000 -
SOO"/127IWx 83"12J.081H 

· 53000-
.350"IS.89JWx 1.020"125.91IH 

• • 
< '9~":;;tl~( (t~ O~ . 

"" ffi.%-"''''''''')!0.'~~'''& 
• ""-' --' .-. . 0 

9000 SERIES 
DIGISWITCH 

;;iC-'¢"'tU 

The 9000 offers more avaJlable 
options, output codes and special 
termination features than any 
other fully-sealed MIL-spec svvtch. 
Rear-mounted. qualified to 
MIL-S-22710/12. 

· S. 10. 12. or 16 Dial Positions 
· RFI Shielding Available 
• Optional Replaceable MIL-Spec 

lighting 
· Dial Stops to LImit Dial Rotation 
· Dimensions -

600"115.24JWx 1375"134.93JH 

63000/64000 SERIES 
BI-DlRECTIONAl 
MINIBUTTON 
Two-button bi-directional 
sWltche~ designed to meet aJl 
performance requirements of 
MIL-S-2271D. Rear-mounted. 
panel sealed . 

·63000 - 8. 10. 12 Dial PoSitions 
·64000 - 16 Dial Positions 
· Metal Case -
No RFI Shielding Required 

· Optional Replaceable MIL-Spec 
lighting 

· IndiVidually Mounted SWitches 
·63000 -
.410"IID.4IJWx 1.2,0"(31.25JH 

· 64000-
460"/1 L68IWx L312"133.53IH 

24000/28000 SERIES 
lEVER SWITCH 
24000: SI-dlrectlonal front panel 
sealed switch built to perform in 
any hostile environment qualified 
to MIL-S-2271Q/24. 

· Optional. Replaceable MIL-Spec 
Lighting 

· IndiVidually Mounted SWitches 
·24000 -
.480"/1219JWx II 75"129.B4JH 

28000 Minllever commercial 
switch that can be actuated in 
either direction. 

· "Upper" or "Lower" Window 
Location 

· 900 Full Lever Travel 
• 10 and 12 Dial Positions 
·28000 -

500"112. 7JW x .980" 124.S9JH 

9200Ql9300Ql62ooo 
SERIES 
DOUBLE PUSHBUTTON 
These commercial switches are 
deSigned for applications where 
speed and ease of settings are 
important. 

· Snap-together Assembly 
· L.ED. lighting Available 1920001 
· Low Cost. High Quality, High 
Reliability 

· 10 and 16 Dial Positions Available 
· Dial Stops to Limit Dial Rotation 
·92000 -
.300"(762IWx 551 "114.2JH 

· 91000-
.300" 17.621Wx .886" 1225JH 

·62000 -
.315" 18.001W x .945" (241H 

More military and commercial thumbwheels and greater code selection than anybody else. And it's 
all under one roof to maintain the very highest standards of product quality and delivery. 

B·1720 

DIGITRRn® 
A DIVISION OF XCEL CORPORATION 

3100 New York Drive, Pasadena, CA 91 107 (818) 791-5600 
TWX: 910-588-3794 Telex: 67-5485 FAX: 818-791-9788 

For manufacturers' sales offices, see yellow pages EEM1989 
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DowKey® 
Microwave 

CORPORATION 

412 SERIES 

IN LINE 
MULTITHROW 
SERIES 

60 

260 

61 

66 

77 

54 

55 

56 

62 

46 
164 

78 

115 
116 

167 

169 

310 

312 

313 

401 

403 

411 

402 

412 

443 
453 
463 
473 
483 
493 
4A3 
4B3 
4C3 

SPOT 

OPDT 

SPOT 

SPOT 

SPOT 

SPOT 

SPOT 

SPOT 

SPOT 

OPOT 
SPOT 

MULTI· 
THROW 

MANUAL 

spaT 
SP4T 

TRANSFER 

SPOT 

SPOT 

BYPASS 

TRANSFER 

SPOT 

SPOT 

TRANSFER 

SPOT 

TRANSFER 

SP4T 

SP5T 

SPST 

SP7T 

SP8T 

SP9T 

SPlaT 

SPllT 

SP12T 

SWITCHES 

BNC 
N 

UHF 
C 

BNC 
N 

UHF 

BNC 

F 
BNC 

BNC 
TNC 

BNC 
TNC 

BNC 
TNC 

BNC 
TNC 

BNC 
5MB 
SMA 

BNC 
UHF 

BNC 
SMA 

N 
UHF 

BNC 

SC 
N 

HN 

SC 
N 

HN 

SC 
N 

HN 

SMA 

SMA 

SMA 

BNC 
N 

TNC 

BNC 
N 

TNC 

RFSWITCHES 
50 2000 MHz 0.1 

50 2000 MHz 0.1 

50 2000 MHz 0.1 

75 

75 
50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

1000 MHz 

2000 MHz 

4000 MHz 

4000 MHz 

4000 MHz 

4000 MHz 

4000 MHz 

2500 MHz 

3500 MHz 

1000 MHz 

1000 MHz 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

HIGH POWER SWITCHES 

50 1000 MHz 0.1 

50 1000 MHz 0.1 

50 1000 MHz 0.1 

MICROWAVE SWITCHES 

so 26.5 GHz 

50 26.5 GHz 

so 26.5 GHz 

50 16.0 GHz 

50 16.0 GHz 

.1 
TO 

.5 

.1 
TO 

.5 

.1 
TO 

.5 

.1 
TO 

.5 

.1 
TO 

.5 

50 

50 

50 

70 

40 

70 

70 

70 

70 

50 

50 

50 

40 

50 

30 

30 

30 

70 

70 

70 

70 

70 

IN-LINE SERIES OF MULTITHROW SWITCHES 
SMA 

SMA 

SMA 

SMA 

SMA 

SMA 

SMA 

SMA 

SMA 

50 

50 

50 

50 

50 

50 

50 

50 

50 

18.0 GHz 

18.0 GHz 

1B.0 GHz 

1B.0 GHz 

18.0 GHz 

19.0 GHz 

18.0 GHz 

18.0 GHz 

18.0 GHz 

0.4 

0.5 

o.s 
0.7 

0.8 

1.0 

1.0 

1.0 

'.0 

60 

60 

60 

60 

60 

60 

60 

60 
60 

1667 Walter Street Ventura, CA 93003-5641 (805) 650-0260 FAX: (805) 650-1734 

For manufacturers' sales offices, see yellow pages 
~ -. 
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l000W 

1000W 

150W 

l00W 

1DOW 

100W 

100W 

100W 

100W 

125W 

1000W 

200W 

l000W 

l00W 

2000W 

2000W 

2000W 

200W 

200W 

200W 

1000W 

tOOOW 

tDOW 
1COW 
100W 

tDOW 
1DOW 

100W 

100W 

100W 

100W 

200W 

200W 

sow 

20W 

20W 

sow 

sow 

sow 

sow 

sow 

200W 

sow 

tOOW 

20W 

soow 

soow 

500W 

25W 

25W 

25W 

100W 

100W 

'oW 
'ow 
'ow 
'ow 
lOW 

lOW 

'OW 

'OW 

'OW 

5100 
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5100 SWITCHES 5100 

..... ." ",'-::S 
The Worldwide Choice 

Rocker Switches 

The Dreefs line of power rocker switches ranges from 
subminiature to full size. Shown above are a few con
figurations standard within the Dreefs 2WiXII Series. 
Rated at 16 (4) amperes @250 VAC INDUCTIVE, or 25 
amperes @125 VAC INDUCTIVE, this series features an 
inrush capability of up to 125 amperes (typical). A wide 
variety of bezel styles and colors, along with many choices 
for standard and customized rockers (illuminated or non
illuminated) are available. 

Push buttons 

The unique terminal arrangement and building block 
technique used in the design of these pushbuttons allows 
easy accommodation of special SWitching requirements. 
Each terminal station along the standard heavy-duty 
thermoplastic housing contains its own set of double 
contacts, for high reliability and great versatility in switch
ing applications. Each terminal station is rated at up to 16 
amperes @125/250VAC. Solid silver, AgCdO or Au con
tacts are standard. Operation is momentary, push-push, 
interlock or cancelling action. 

In-Line, Cam Actuated Switch System 

The camshaft technique of rotary-ta-linear conversion to 
open spring-loaded NC contacts provides the crisp action, 
reliability and weld-breaking advantages of make/break 
contacts, along with high inrush and high current-carrying 
capabilities. Up to 26 separate SPST switches, each 
contrOlling an individual circuit, may be actuated along a 
single cam, with one to 26 rotational positions. Contacts 
are rated at 16 amperes @125/250VAC. High-inrush or 
dry circuit contacts are available. 

What 
happened? 

With so many other things that can go 
wrong during the design and development 

of a new piece of equipment, why take a 
chance with the one component that gets it 

all going? 
If your line power switch fails, the most imagi

native design can't work! With that thought in mind, 
we designed the Dreefs line of Power Rockers from the 

piece-part stage to be absolutely the BESl' available on 
the market. 

All switches carry a wide alTl,ly of international 
approvals, including VDE, UL and CSA. 

Electrical and mechanical specifications are fully 
described in a newly updated catalog. A telephone call or a 
note from you will get one into your hands quickly_ 

By the way, the outside of these switches are designed to 
make your oontrol panel look great too. After 
the hard part gets done, that's a nice plus; 

Dreers SWItch Inc. 
3782 H-.r> Court. WBukagan.IL 60087 
312-662-7667 or 800-323-9605 
Fax: 312-662.(J906 

I S\\ G 49 (i) ® @~ ® @) ([iD lKillJ@ SASS MrTI AUS I 

8·1722 

For complete information on the products shown above, contact: Ed Magiera, Dreefs Switch Inc., 
3782 Hawthorn Court, Waukegan, 11.60087. (312) 662-7667 or 800-323-9605. FAX: 312-662-0906 

For manufacturers' sales offices, See yellow pages EEM1989 



5100 SWITCHES 

QUALITY SWITCHES of MIYAMA DSA 
ULTRA MINIATURE PCB MOUNT TOGGLE SWITCHES (Operating Life 100,000 Cycles) 

MODEL: MS-200 TERMINAL PITCH IS 1/10 INCH (2.54mm) 
SWITCH IS FULLY SEALED FOR WATER RESISTANT 
SIZE OF BODY: RIGHT ANGLE 7.4mm VERTICAL 10mm 
LENGTH OF KNOB: METAL 5mm PLASTIC 3.8mm 

ON - ON 

ON - ON 

3P 
ON OFF ON 

SPOT 
ON OFF (ON) 

(ON) OFF (ON) 

ON 

ON 
6P 

ON OPOT 
ON 

(ON) 

5100 

- ON 

- (ON) 

OFF ON 

OFF (ON) 

OFF (ON) 

ILLUMINATED SWITCHES. Long Life (Electrical 50,000 Operations, Mechanical 100,000 Operations.) 
DS-700 (ALTERNATE) 
DS-710 (MOMENTARY) 

LED 
FILAMENT LAMP 

MS-800, 810 SERIES 14 

LED; R/Y/G 
9.8 

F LAMP; RIYIG/W/B 

(6V, 12V, "'@ I 
. i ,i 12.2 

PUSH BUTTON, ROCKER, TOGGLE AND SLIDE SWITCHES 
TINY PUSH-ON H3 INTERCOM-PUSH 14 P-SERIES 
MS-402 '1 DS-430 PUSH-(ON) 

--aj-- 2.5 DURABLE-PUSH 
DS-431 PUSH-(OFF) DS-450 TO 475 

• ,. 12 & -;; 
' .----L- <D 

SNAP-IN ROCKER 
WILED DS-850 
FRAME BLK, WHT or GRAY 

MS-500M(9P) 
MS-500N 

(C09P)-B 

- 9 ~ 

;! 

LED 
GREEN OR RED 

g~ml:a 

MS-500P(12P) 
MS-500R 

(C012P-B) 

~~ tie 3m, 
• i • il'~~ 

il~ 

.~. .~ -'; 1x 2 WIRE HOLE FOR 
I!~ ftf 'W ~~ 11T8 

-. ~2.4 -'4- '. SOLDERING TERMINALS 

PUSH-BUTTON SWITCHES SLIDE SWITCHES 
MINIATURE WATER RESISTANT, DUST PROOF SPDT, SPDT, SP3T 
MS-650L D SHAFT DPDT, SP3T r- ,,--" Ii?-! NUT r---, BODY 

DP3T, 4PDT 

WI ~I i 
"-----

~ --PANEL B D1.5'1+=-. 

.,. <Dl~i 
WASHER ---\ ~I r- OA L 

• f~~~t~ 
\ 

~ 
! I '" ., rl '" 

j 

~~N(3_ L:1~ 
: I I 0.5 t 4P3T, 6P3T 0.5- 4 22 

- -·0.4 0 .. 3_ , - if--05 . , 
! 5.08 ~ 8P3T,10P3T 

-1-';-2.2 - 2 2 4 

~i MS-651 GOLD PLATED LOW CURRENT CONTACTS 11.8 

I- 8 ~ 

OS-700 (alt) MS-800 (alt/mom) OS-415 OS-430 P-Series MS-500M MS-650 Slide 
Part No, OS-710 (mom) MS-200 MS-810 (altlmom) OS-850 OS-417 MS500W2P M8-402 OS-431 OS-450 MS-500P MS-651 Switches 

Model Type Illuminated Push Button Switches Rocker LED Toggle - Push-button Push-button PUSh-button - - Available 
LED IRed. Green. Yellow) Color: Red. LEO/red. in vary 

Filmt Lamp 16V. 12V. 28V) R/GIY/W/B Yellow green size. pole 
Available also W/O Lamp or LED Green pOSition 

Rating lA 250V AC 
O.4VA 

O.lA 3A 250VAC 3A 125VAC 6A 125V AC 0.5A lA125VAC 3A 125VAC 6A 125V AC 3A 125V AC OC30V 0.03A (20mV·28V) 
3A 125V AC 0.lmA-0.1A 30V DC 5A 125VAC 125V AC 0.5A 250V lA 250VAC O.4VA (MS-651) 0012V 30.1A 

Circuit SPOT 2P ISPST) 2P (SPST) 2P (SPST) 2P (SPST) 
many type 

See A OP5T off-on 2P SPST - - - a! Slide 
oPOT Chart B OPST off-Ion) on-off 05-430 05-450-462 Switches 

C OPST on-off 3P ISPOT) Push-Ion) on-off are 
0 OP5T on-(off) oo·on OS-431 OS-463-475 available 

Switching on-on ALTN See E SPOT on-on on-ott o~-on on-Ion) Push· Ion) Push-(o!!) Push-Ion) off-on on-on off-(on) PLS Call 
Function on-(on) MOM Chart F SPOT on-(on) on-off-Ion) Momentary Color: R/B/W R/W/B/Slvr on-off-on on-(on) 

Contact 2.5VDC lA lmA. O.l~W 2.5VOC 10mA 2.5VDC lA 2.5VDC 1A 20mfl max. 2.5VOC lA 2.5VOC 1A 2.5VOC lA 20mfl max. 50mfl max. oC5V.1A 
Resistance lOmll max. 50mO max 50m!l max. 20mfl max. 20mfl max. 20mfl max. 10mfl max. 20mfl max. 20mfl max. 

Insulation OC.500V OC500V OC.500V oC.5000V DC.500V OC500V OC.500V OC.500V DC.500V OC500V OC500V OC.500V 
Resistance 100Mfl min. 1000MO min. 500Mfl min. 100Mfl min. 100Mfl min. 100Mfl min. 100M!l min. 100Mfl min. 100Mfl min. 100Mfl min. 100Mfl min. 100Mfl min. 

Voltage AC 1500V AC 500V AC 500V AC.l000V AC.l000V AC 1000V AC1000V AC1500V AC1500V AC 1000V AC 1000V AC500V 
Breakdown 1 minute 50/60Hz 1 min. 1 minute 1 minute 1 minute min. 1 minute 1 minute 1 minute min. min. 1 minute 

Mounting 12 12.6 square 13 x 19 12 - 5.2 dia. 12.4 x 11.2 All Model 6.2 5 vary size 
Hole oia. mm 10.2 dia. 

DSA oilers a complete line of sWitches including Slide, Multi-Push, Subminiature, Lever, Rocker, Toggle SEE DSA PAGE IN EEM-SECTION 2100. 
and Illuminated Types_ For Complete Information on our Wide Range of Products Please Contact: 
For more information Dlease call: 212-691-9050 TOLL FREE-1-800-0SA-1616 

DSA I NC Oai-Ichi Shoji of America, Inc . 
• 150 Fifth Avenue, Suite 845, New York, NY 10011 FAX 212-807-1598 

EEM 1989 For manufacturers' sales offices, see yellow pages B·1723 



5100 

Hermetic Switches & 
Sensors 

Tilt 

SWITCHES 5100 

Motion Sensing 
Position Sensing 
Specials/Assemblies An American Electronic Components Company 

From Standards to Specials, 
Durakool Engineers a 
Dependable Switch to Fit 
Your Application. 

When your application 
calls for a switch with long 
contact life and quiet, de
pendable performance, ask 
for Durakool. The industry 

A 1/2 Series 
Applications: 
Small appliances (Electronic 

irons) 
Auto vanity mirror light 
Auto door handle control 

switch 
Man-down alarms 
Geophone Position Sensor 

A 1/2 Short-4770 
Tip-over/position 
Dual electrode 

A 1/2 Short-4929 
Tilt/motion/position 
Single electrode 

A 1/2 N-3677 
Tilt/motion/position 
Single electrode 

A 1/2-4859 
Tilt/motion/position 
Dual electrode 

leader in mercury technology 
and hermetic sealing for over 
50 years, Durakool has estab
lished a reputation of quality 
and engineering expertise 
which gives added value to 
your product. 

When you choose a 
Durakool switch, you can be 
confident that it has been 
manufactured using the most 

A 1/2-001 
Tilt/motion/position 
(Cased) 

A1 Series 
Applications: 
Auto trunk light 
Freezer lid light 
Gas and water meter tamper 

sensor 
RV automatic leveling device 
Auto cruise control decelera

tion sensor 
Outboard motor ignition 

safety shut-off 

Ai Short-009 
Tilt/motion/ position 

A1N-2622 
Tilt/motion/ position 

A1-SPDT-3619 
Tilt/position 

modern, cost-effective meth
ods and equipment. Durakool 
also utilizes modern quality 
assurance procedures in
cluding Statistical Process 
Control (SPC). 

So, whether you need 
motion sensing, position 
sensing, or general power 
switching capabilities, 
Durakool sales engineers will 

A1-3018 
Anti-vibration/ tilt 

A1-001 
Tilt/motion/position (Insulated) 

G-Series 
Applications: 
Tilt switches for general power 

switching 
7 amps to 65 amps 

T03 Series 
Applications: 
Space heater safety shut-off 
Auto seat belt activation 

sensor 
Spotlight on/off power control 
Dangerous incline indicator 

for lawn equipment/RV 
Gasoline pump impact safety 

shut-off 
T03-1016 
Tip-over/position sensing 

T03-Specials 
Tip-over/motion sensing 

For information on the full line of Durakool hermetic 
switches and sensors, or for engineering or selection 
assistance, contact Durakool today. 

Durakool, Inc. 
1010 North Main St . • P.o. Box 280 
Elkhart, Indiana 46515 
(219) 264-1116· Telex 25-8482 

8·1724 For manufacturers' sales offices, see yellow pages 

work with you to provide the 
switch that best suits your 
application. 

The products listed below 
are representative of hun
dreds of available designs. 

T07 Series 
Applications: 
Fence perimeter alarm 

sensor 
Parking meter tamper sensor 
T07-4765 
Jitter/vibration· Single electrode 

T08 Series 
Applications: 
Telephone privacy/mute 

switch 
Auto seat belt activation 

sensor 
Gas meter tamper sensor 
Vending machine tamper 

sensor 
VCR theft alarm 

T08-4539 
Tip-over 
Omni
directional 

T08-Specials· Motion sensors 

Wide Angle Series 
Wide hysteresis for liquid 

level switching 

4236 Wide 
angle tilt 

Specialty Switches and 
Custom Molded 
Assemblies 
Applications: 
Liquid level control for sump 

pumps 
Military gyro systems 
Liquid level control for gas

oline and misc. fluids 

EEM1989 



5100 SWITCHES 

Below is a sample listing of technical specifications of some of Durakool's 
standard switches. The drawings are actual size. 

~ American 
::::. Electronic - =c. Components 

® 

Tip-Over Switches/Motion Sensors t 
A1/2S-4770 

Normally closed 
Contact rating: 

0.5 Amp@ 12VDC max. 
Contact resistance: 

87 

835 20 Ohms @ 1 mA max. 
k ;t-t2'~~:~~016 

Normally closed 
943 Electrical ratings: 

• 12.5 Amps@ 120VAC 
___ ~t_(2.12 em) MAX. DIA. 6 Amps@ 240VAC 

(2.395 em) 

.385 -e-I I-a-
MAX. DfA. I I 

(.978cm) ~t 
780 

i 

T08-4539 

T07-4765 I I Normally closed 
Normally closed .603 El e-- Electrical rating: 

opens at>40' MAX. D I A . 1----.- 1.7 Amps @ 120VAC 
Contact rating: (1.531 em) ~ ~ Vertical & horizontal 

0.1 Amp @ 24VDC break angles 
Contact resistance: 68 

1 Ohm@1mAl ___ =.I.-(1.727em) 
4VDC max. I 

5100 

Tilt Switches/Position Sensors 
t-=-(lB4142~)-1 IMAi?ODIA . \ ~ ~--+-t- (1.016 em) . 750 IEl ---eo-te--I r .265 (1.91 em) MAX . DIA. 

. _ (.67 em) eEl A1/2N-3677 

15" max. included angle 
Electrical ratings: 

1 Amp@ 120VAC 
0.5 Amp @ 120VDC 

qf--~ 
A1-3~ 
Double-ended, makes 

before break, each end 
Electrical rating: 

1 Amp@ 120VAC 
0.5 Amp @ 120VDC 

1. 010 --+-e-----i:~ 
(2.704 em) 

A1N-2622 

. 762i oEJ -----e-ie-j r' 265 (1.94 em) MAX . DIA. 
. _ (.67 em) 

[J§ 
15" max. included angle 
Electrical ratings: 

1 Amp@ 120VAC 
0.5 Amp @ 120VDC 

.965 -tEla-----I£;Ior=-i! 1M .385 
(2.451 em) MAX. DIA. 

(.978 em) 

~r---~----iLT 
~ IA1/2-001 

~ 5" to 10' included angle 
Electrical ratings: 

A1/2-4859 f 
Max. make angle = -2' 
Max. break angle = +20' 
Nickel plated 
Horizontal tilt switch 

~ 1.3121f,500 (3.332 em) MAX. DIA. 
(1.27 em) 

A1·001 

1 Amp@ 120VAC 
0.4 Amp@240VAC 

6" #26 AWG leads; plastic insulated case _INC 
(219) 264-1116 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1725 



5100 SWITCHES 

EECD® PCB SWITCHES 

3300/3500 

2300 'erles MICRO·Dlp@ 
Advanced in concept, the 2300 Series 
rotary coded switch is a space-saving yet 
economical device for equipment pro
gramming. Ideal for address encoding or 
presetting of PROM's and data entry 
devices. 

Number of Positions ...... to and t 6 
Life ............... 10,000 Detents 
Electrical Rating 

Non-Switching Load ...... 1.0 Amp 
Switching Load ........ 0.100 Amp 

Contact Resistance ..... 0.100 Ohm 
Dielectric Withstanding V . 250 V rms 

Dimensions 
Height ... 0.239- 0.394 (6.07 -10.01) 
Width ... 0.376 - 0.450 (9.55 - 11.43) 
Length. 0.396 - 0.450 (10.06 - 11.42) 

Actuation Method 
Screwdriver . . . . . . . . . . . . Standard 
Shaft .................. Available 

Binary Coded Output. . . . . . Standard 
Special Purpose Codes .... Available 

3500 'erles MICRO·Dlp@ 
The new fully sealed 3500 Series is the 
extended life, high-temperature version 
of our 3300 MICRO-DIP. It offers the 
same space-saving features of our 
original MICRO-DIP in the world's lowest 
profile binary-coded switch package. 
Ideal for harsh environments or where 
attachment processes vary, the sub
miniature size allows high density 
packaging. 

Number of Positions. . . . . . 10 and 16 
Life ............... 20,000 Detents 
Electrical Rating 

Non·Switching Load . . 1.0 Amps at 50 vee 
Switching Load ....... 1 at 28 VDC 

Contact Resistance .. 100 Milliohms Max. 
Dielectric Withstanding V ... 250 VAC 
Full Environmental Seal ... Standard 

Dimensions 
Height ................ 200 (5.08) 
Width ................. 380 (9.65) 
Length ................ 380 (9.65) 

Actuation Method 
Screwdriver . . . . . . . . . . . . Standard 
Shaft .................. Optional 
Knob .................. Optional 

Binary Coded Output ...... Standard 

3300/3500 

3300 'erles MICRO·Dlp@ 
A low-profile, fully-seated version of the 
original 2300 Series MICRO-DIP switch, 
this switch has all of its features, plus full 
sealing to withstand automated solder
ing and cleaning processes. 

Number of Positions ...... 10 and 16 
Life ............... 10,000 Detents 
Electrical Rating 

Non-Switching Load ...... t.O Amp 
Switching Load ........ 0.100 Amp 

Contact Resistance ..... 0.100 Ohm 
DielectriC Withstanding V . 250 V rms 
Full Environmental Seal ... Standard 

Dimensions 
Height ................ 200 (5.08) 
Width ............... 0.380 (9.65) 
Length .............. 0.380 (9.65) 

Actuation Method 
Screwdriver . . . . . . . . . . . . Standard 
Shaft .................. Available 
Knob .................. Optional 

Binary Coded Output ...... Standard 

1100 S,ries STRIPSWITCH@ 
A printed circuit board thumbwheel 
switch offering the most economical 
method of handselling coded values. 
Requires a minimum of space, no moun
ting hardware, and can be "ganged" up 
to four stations in a strip. Two legend 
locations provide readability. 

Number of Positions. . . . . . 10 and 16 
Life .............. 250,000 Detents 
Electrical Rating 

Non-Switching Load ..... 3.0 Amps 
Switching Load ........ 0.125 Amp 

Contact Resistance ..... 0.100 Ohm 
Dielectric Withstanding V . 500 V rms 

Dimensions 
Height ............. 0.430 (10.92) 
Width .............. 0.775 (19.68) 
Length ............. 0.800 (20.32) 

Actuation Method 
Thumbwheel ........... Standard 
Screwdriver ............ Standard 
Shaft .................. Optional 

Binary Coded Output ...... Standard 

2400 Series "'N'·D'p@ 
The exclusive gold-on-gold cleaning! 
wiping action contacts assure low con
tact resistance while allowing end 
stackability and maintaining .100-in. pin 
centers. The fully sealed model allows 
actuation and position identification 
through a clear, flexible membrane. 

Number of Positions ... . . . . . 2 to 10 
Life . . . . . . . . . . . .. . . . 2,000 Detents 
Electrical Rating 

Non-Switching Load ...... 1.0 Amp 
Switching Load ........ 0.125 Amp 

Contact Resistance ..... 0.050 Ohm 
Dielectric Withstanding V . 500 V rms 
Full Environmental Seal .... Optional 

Dimensions 
Height .............. 0.375 (9.52) 
Width ............... 0.385 (9.78) 
Length ... 0.200 - 1.000 (5.08 - 25.4) 

Actuation Method .......... Rocker 

Standard Options 
Special Marking ............. Yes 
Seal. ...................... Yes 

lIDO Serl" STRIPSWITCH@ 
This switch offers all of the features of 
the proven 2100 Series STRIP
SWITCH in a low-profile, fully-sealed 
unit. The easy-to-read thumbwheel has 
a built-in screwdriver slot. 

Number of Positions ...... 10 and 16 
Life .............. 100,000 Detents 
Electrical Rating 

Non-Switching Load ..... 3.0 Amps 
Switching Load ........ 0.125Amp 

Contact Resistance ..... 0.100 Ohm 
Dielectric Withstanding V . 500 V rms 
Full Environmental Seal ... Standard 

Dimensions 
Height .............. 0.360 (9.14) 
Width .............. 0.790 (20.07) 
Length ............. 0.790 (20.07) 

Actuation Method 
Thumbwheel ........... Standard 
Screwdriver .. . . . . . . . . . . . Standard 

Binary Coded Output ...... Standard 

Seal. ....................... Yes 

5100 

3400 S.rles MINI·Dlp@ 
The 3400 Series process sealed DIP 
switches are available in both machine 
insertable and surface mount configura
tions. The series Is based on a TO-lIS 
package style (standard dual in-line 
package.) The 3400 Series features 
bifurcated contacts plated with 30 micro
inches of gold. The surface mount ver
sion features liquid crystal polymer ac
tuators, allowing the switch to resist 
temperatures of 240°C. 

Number of Positions ......... 2 to 8 
Life ................ 2000 Detents 
Electrical Rating 

Non-Switching Load ... 1 Amp at 50 vee 
Switching Load. . . . . . .1 Amp at 20 vee 

Contact ReSistance 20 Mililohms Max. 
Dielectric Withstanding V .. 500 VDC 
Dimensions 

Height ................ 160 (4.06) 
Width . . . . . . . . . . . . . . . . .300 (7.62) 
Length .... 215 to .840 (5.46 to 20.7) 

Actuation Method ............ Slide 

ITDO S,riII STRIPSWITCH® 
The 2700 unit withstands enormous 
temperature variations and maintains an 
impervious seal to contamination. 
Thumbwheel adjust and large 
characters allow easy manipulation and 
position identification. 

Number of Positions. . . . . . 10 and 16 
Life .............. 100,000 Detents 
Electrical Rating 

Non-Switching Load ..... 3.0 Amps 
Switching Load ........ 0.125 Amp 

Contact Resistance ..... 0.100 Ohm 
Dielectric Withstanding V . 500 V rms 
Full Environmental Seal ... Standard 

Dimensions 
Height ............. 0.430 (10.92) 
Width ............... 0.790 (20.7) 
Length .............. 0.790 (20.7) 

Actuation Method 
Thumbwheel ........... Standard 
Screwdriver . . . . . . . . . . . . Standard 
Shaft ................... Optional 

Binary Coded Output ...... Standard 

Seal. ....................... Yes 

EECO Incorporated. 1601 E. Chestnut Ave., P.O. Box 659. Santa Ana, CA 92702-0659 
Telephone (714) 835-6000. Telex 67-8420. Facsimile (714) 953-3747 

8-1726 For manufacturers' sales offices, see yellow pages EEM1989 



5100 SWITCHES 5100 

EECD® THUAfBWHEEL SWITCHES 

1100 Series 
Thumb wheel or 
Pushwheel Switch 
With a narrow .236 width design and front mount 
configuration, the 1100 Series switch offers space 
saving dimensions in an attractive black matte 
finish. 

Number of Positions. . . . . . . . . . . . . . . . . . . . 10 
Life . . . . . . . . . . . . . . . . . . . . . . 300,000 Detents 
Electrical Rating 

Non-Switching Load ........•... 0.500 Amp 
Switching Load ................ 0.100 Amp 

Contact Resistance ............. 0.200 Ohm 
Dielectric Withstanding V .......... 500 V rms 
Seal ............................... Dust 
Panel Mount ........................ Front 

Dimensions, Module 
Height ..................... 0.708 (17.98) 
Width. . . . . . . . . . . . . . . . . . . . 0.236 (5.99) 
Depth, Behind Panel. . . .. . .. 0.905 (22.99) 

Actuation Method 
Thumbwheel/Push/Pen/Lock-Set ....... Std. 

2000 Series 
Thumbwheel Switch 
EECO's largest thumbwheel switch, the 2000 
Series offers over 50 codes in 8-, 10-, and 
16-positions. Available with a sealed option, plus 
extra large legend. 

Number of Positions ........ 8, 10, 12, and 16 
Life .................... 1,000,000 Detents 
Electrical Rating 

Non-Switching Load ............ 3.00 Amps 
Switching Load ................ 0.125 Amp 

Contact Resistance ............. 0.100 Ohm 
Dielectric Withstanding V ........ 1,000 V rms 
Seal ............................ Optional 
Panel Mount ........................ Rear 

Dimensions, Module 
Height ..................... 2.100 (53.34) 
Width. . . . . . . . . . . .... 0.500 (12.70) 
Depth, Behind Panel .......... 2.030 (51.56) 

~ 'V" 

,,- , '" ~~ ~ 

; 0 0, ~ 

1400 Series 
Thumb wheel or 
Pushwheel Switch 
Thumbwheel, Push-Set or Lock-Set, the 1400 
Series switch with its high reliability, easy snap
together assembly and variety of binary or decimal 
codes gives design flexibility to the user. 

Number of Positions. . . . . . . . . . . . .. 10 and 16 
Life .................... 1,000,000 Detents 
Electrical Rating 

Non-Switching Load . . . . . . . . . . . . 1.000 Amp 
Switching Load ................ 0.100 Amp 

Contact Resistance ............. 0.200 Ohm 
Dielectric Withstanding V .......... 500 VDC 
Seal ............................... Dust 
Panel Mount ........................ Front 

Dimensions, Module 
Height ..................... 0.945 (24.00) 
Width. . . . . . . . . . . . ... 0.315 (8.00) 
Depth, Behind Panel .......... 1.338 (33.99) 

Actuation Method 
Thumbwheel/Push/Lock-Set ........... Std. 

7000 Series Military 
Thumbwheel Switch 
Qualified to the rigid standards of MIL-S-22710/15, 
this Military-grade switch offers a completely 
sealed contact area, impervious to dust, high 
humidity and salt spray. Can be used safely in ex
plosive environments. 

Number of Positions ........ 8, 10, 12, and 16 
Life .................... 1,000,000 Detents 
Electrical Rating 

Non-Switching Load ........... 3.000 Amps 
Switching Load ................ 0.125 Amp 

Contact Resistance ............. 0.100 Ohm 
Dielectric Withstanding V ........ 1,000 V rms 
Seal ....................... Environmental 
Panel Mount ........................ Rear 

Dimensions, Module 
Height ..................... 1.150 (29.21) 
Width ...................... 0.500 (12.70) 
Depth, Behind Panel .......... 1.570 (39.88 

Actuation Method ............. Thumbwheel Actuation Method ............. Thumbwheel 

177611976 Series 
Thumbwheel Switch 
Revolutionary in design, the 1776 Series .500 wide 
thumbwheel switch and the slimmer (.350) 1976 
Series switch offer optional notched terminals for 
mounting directly to motherboards. 

Number of Positions ........ 8, 10, 12, and 16 
Life .................... 1,000,000 Detents 
Electrical Rating 

Non-Switching Load ........... 3.000 Amps 
Switching Load ................ 0.125 Amp 

Contact Resistance ............. 0.100 Ohm 
Dielectric Withstanding V ......... 1000 V rms 
Seal ............................... Dust 
Panel Mount . . . . . . . . . . . . . . . . .. . . . . Rear 

Dimensions, Module 
Height . . . . . . . . . . . . . . . . . . . .. 1.200 (30.48) 
Width ........... 0.500 (12.70), 0.350 (8.89) 
Depth, Behind Panel .......... 1.508 (38.30) 

Actuation Method ............ Thumbwheel 

Dimensions in inches (mm) 

THUMBPOT® 
Digital Voltage Divider 
This unit is available in .500 or .350 wide models 
and electrically divides the input voltage into 
precise, incremental voltage output values. The 
major feature of the unit is exacting repeatability. 

Number of Positions. . . . . . . . . . . . . . . . . . . . 10 
Life .................... 1,000,000 Detents 
Electrical Rating 

Std. Res. Range ......... 1,OOO·100KOhms 
Std. Res. Tolerance ................. ±1% 

Dielectric Withstanding V .......... 500 V rms 
Ins. Res. (@ 500 VDC) ....... 1,000 Megohms 
Seal ............................... Dust 
Panel Mount ........................ Rear 

Dimensions, Module 
Height ..................... 1.200 (30.48) 
Width ........... 0.500 (12.70),0.350 (8.89) 
Depth, Behind Panel .......... 1.250 (31.75) 

Actuation Method ............. Thumbwheel 

EECO Incorporated • 1601 E. Chestnut Ave., P.O. Box 659. Santa Ana, CA 92702-0659 
Telephone (714) 835-6000 • Telex 67-8420 • Facsimile (714) 953-3747 

EEM 1989 For manufacturers' sales offices, see yellow pages 8-1727 



5100 5100 

E·IJ) elect . . . ., . 
LIGHTED PUSH-BUTTON SWITCHES 

DISPLAY ASSEMBLIES/ 
INTERLOCK SWITCH ASSEMBLIES/INDICATORS 

ElECTRO-MECH provides a perfect blend of quality 
standard products with in-depth experience in answering 
unique requirements. Proven engineering designs are 
illustrated by the excellent performance characteristics of 
each ElECTRO-MECH lighted push-button switch, indicator, 
and display assembly. low-bounce, long-life contacts, 
new innovations in legends, displays, field-service, 
packaging- all standard features. Whatever your applications, 
ElECTRO-MECH is prepared to answer your specific needs. 
Choose from any of the most popular models. 

Technical specifications apply to all ElECTRO-MECH Switch 
models unless otherwise specified: 
• Ratings: 30 Volts DC or 115 Volts AC; 2 amps resistive. 

1 amp inductive 
• Weight: 0.8 oz. (approx.) 
• Operating Pressure: 2 Ibs. + 1 lb. 
• Plunger Travel: 3/16" (approx.J 
• Actuations: 100.000 
• Accommodates all "switchlines" standard lenses. Uses one 

Tl-3/4. AN3140-327. 328. 330 bulb or neon lamp. 
3 actuation modes standard 

• lenses: Available in W' to 1" round and square. plus various 
rectangular sizes. 

MOUNTING SPECIFICATIONS 

,078 .696 '0,005 

~~':;,".~. + 
I 

.-1.4101-

9"'] ~":.- B" B"" D'" I 8"1' tj'., 
.!DO .112,625)$0 750 .750 
SQ. 01". 0. ... , 0. ... 

I 
21- 22- 23- 24- 25- 26- 29-

SWfTCH SPIT SPIT .PST .PST 
FUNCTIONS N.O. N.C. N.o. N.C. 

IIOMENTARY 2"-128 2'"·129 2'"·130 2'"-131 
PUfH.ON 2'"-228 2'"-229 2··230 2-·231 PIJIIt.OfF 
-.oN 

2·-828 RElWN-tN 2'"-829 ,.- 2*-831 
PUIM4FF 
M.O. POS ,·s 1-2.4-5 
N.C.P08 '·5 2-3.5-6 
co __ 

'.5 ' .. 
'--'il-oB '--'il-oB '--'il-oB • ....@..B 

2-<0--'-0-5 , ...... , 2~' ,......,' 
5.-0 .. ,......,. 

*-lndiCate style of switch (2J- through 26. and 29) 

SERIES 400 
MULTI-STATION SUB-PANEL 
ASSEMBLIES 

OPST 
1 H.O,,1M.C. 

2·-132 

2·-232 

2·-832 

,., 
5-6 

A....@..B 
2~1 

,.----' 

Multi-station switch assemblies designed for 
sub-panel mounting by means of a flanged "U" 
channel. All standard ELECTRO-MECH switches 
can be incorporated with several types of 
mechanical interlocking/lockout actions between 
stations. Up to 12 stations in one or two row 
configurations. The standard center distance 
between switches is %", %", ¥a" and 1". 

s.DT .PDT 

2·-149 2··150 

2*-249 2·-250 

2·-849 2'"-850 

,., 1-2,4-5 ,., 2--3,5-6 , ' .. 
A....@..B A....@..B 
2~~ 2..-!~ 

s~ 

SERIES 20 
A NEW CONCEPT OF FAST EASY SWITCH 
INSTALLATION AND DISPLAY DESIGN VERSATILITY 

FEATURES: 
• Momentary or alternate aclion 
• Mounts in a %" dia. round hole 
• High density mounling ability-less than %" centers 
• Low profile appearance in one unitized housing 
ELECTRO-MECH's Series 20 Switches are provided in display 
configurations. 
These low profile units are available in any switching 
mode with independent circuitry from SPST to DPDT 
including a separate indicator circuit. The all plastic, 
unitized housing assures ease in handling (no adapters, 
clamps or brackets). Just drop in round hole and secure 
with a nut from behind panel. 
Series 20 Switches have the same internal parts as the 
all metal 6100 Series Switches including positive action, 
reliable circuitry and proven low bounce characteristics 
made possible by our unique design concept of silver 
slide bar action. 
Available options include gold plating for dry circuit 
applications. Round slotted nuts for mounting switches on 
close centers. 

SERIES 500 
INTERLOCKING SWITCH 
ASSEMBLIES 
Added beauty and long-lasting 

appearance with handsome chrome 
barriers between each switch or 

indicator. Independent or interlocking 
action. Ten types of tracking action and 
switching sequences. Up to 12 switches 
in single or dual row, ¥a" or 1" centers. 

ELECTRO.MECH COMPONENTS, INC •• 1826 N FLORADALE AVE. • SO. EL MONTE, CA.91733· (818) 442-7180· FAX: (818) 350-8070· TWX: 510-601-8764 
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5100 SWITCHES 5100 

Elf) electro mech COMMUNICATIONS/INDUSTRIAL CONTROLS/DISPLAYS 
- COMPUTER PERIPHERALS/INSTRUMENTATION 

LIGHTED PUSH-BUTTON SWITCHES 
SERIES 2100 
This version of 
our standard ill"mln!lt"r1 

Pushbutton Switch features 
silver slide bar action. Add 
BR after part number for mounting 

SERIES 2600 
Standard models are 
available from 2PST to 
6PDT in 116 different styles, 
including non-lighted units. 

on %" centers. Utilizes AN3140-T PA"or 
Neon bulb. All other specifications same 

Virtually any standard ELECTRO- MECH 
lens may be used with the 2600 Series. 

as standard. 

I PST 2 PST I N.D. 
N.D. N.C. 2 N.O.2 N.C. I N.C. 

Momentary 212812129 
Push·onl 
Push-off 2228 2229 

Low profile matches 
standard industry 

213~ 12131 

2230 2231 

models. Momentary or 
Alternate Action design takes 

2132 

2232 

any standard lens size. 30 VDC or 

I PDT 

2149 

2249 

115 VAC, 10 A Resistive, 5 A Inductive. 

2 PDT 

2150 

2250 

1ro.oo 

, I ~ " i 0.118 

2.1'~ r~. SOlUIOtO MOLD-DOWN - i-
ILLUMINATED ••• , 

MOUNTING 
HOLI 

Push On Snap 
Push On Remain In , .. , 

Mom. Push Off Push Off Mom. 

2 PDT 2650 2750 2850 2550 
] PDT 2651 2751 2851 2551 
4 PDT 2652 2752 2852 2552 
5 PDT 2653 2753 2853 2553 
6 PDT 2654 2754 2854 2554 

SERIES 5000 
An exceptionally short 
momentary switch available 
in circuit configurations up to 2 PDT. 

Designer Group Switches 
%" sq., %" X 1%", %" x %", %" sq. 
These ELECTRO-MECH Standards feature 
typical switch functions and mounting 
options for design flexibility. A choice of 
dual/quad display units are also available. 

~' 
MODEL 65 

NO BARRIER 

~ 
MODEL 68 All Designer Group units feature: SINGLE BARRIER (L OR R) 

• 1PST TO 6PDT 
• Momentary: Alternate action: push-on 

remain-in: push-on, push-off and 
momentary snap-feel. 

5QUARE~ 
MOLNTING .815~:~ 

KOlE ~ 

1817 J 

"01612

., 

, , 
" , 

11112 J9 

I~~ 
4~! 
1~~ 
IO~:~ 
IJ~:~ 
16~:~ 

6POT 

Sct£MATIC 

~ 
MODEL 67 
DOUBLE 
BARRIER 

MODEL 600/800 ... 
DUAL/QUAD LITE 

SWITCH 

MODEL 73 
3A" x 1%" 

RECTANGULAR 

SERIES 150 

SERIES 3000 
Illuminated 
switches with an 
integral hold-down coil 
which is activated with switch. 
Holds the push-button in the 
depressed position until coil is 
de-energized returning it to relaxed 
position. Available in all circuit 
configurations up to 6 PDT. Same 
specifications as standard model. 

SERIES 6100 
High-density 
packaging 
requirements are 
answered with this 
shorter, front panel 
mount, providing the 
same quality design as standard 

~~TR;Er~5ies~ ~ ~ 
~ 11111 -. ,.,0" 
J..- ~=~ -l ;~~ I-

-i"f- lNl!ANAI. TOOTH 
" LOCI<WASHEA 

SERIES 61 

.~. 

2_~' 
~, 

.NO.'NC 

ELECTRO-MECH's Series 61 switches 
are provided in Y2-inch square, snap-in 
or hardmount configurations. Each 
low-profile unit is available in any 
function from SPST to 2PDT, each 
controlled with an independent circuit. 
The all plastic, unitized housing, helps 
insulate switch from other surrounding 
components. The 61 Series is also 
available in a standard PC Board 
mounting configuration. 

SERIES 60 
MOMENTARY SWITCH INTERCHANGABLE LENSES/FILTERS 
Rear mounted "U" bracket accepts 
switch installation from 
front of panel. 
LG SERIES SAFETY LEN 
Available on all 67-
Single-station, double-barrier 
lighted push-button bezel switch models. 
EL SERIES FLUSH MOUNTING 
Available in round, square or rectangular 
styles. Specify switch model desired with 
"EL" suffix (i.e. 73 EL-2654). 

Displays may be changed or 
buttons replaced. Non-wearing, 

t;f'\clear-acrylic lens and filter 
buttons. Available in standard, 
Opaque or Contour. 

ELECTRO-MECH COMPONENTS, INC, ·1826 N FLORADALE AVE. • SO. EL MONTE, CA 91733· (818) 442-7180· FAX: (818) 350-8070 • TWX: 510-681-8764 
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all types of switches, control devices ... 
For all items shown below-Send for FREE 

Illustrated Catalog No. 31 EEM AEROSPACE - COMMERCIAL-

':8 .,~ 
6 ~ .13 

TOGGLE TOGGLE 
Precision Environmentally Sealed 

PUSHBUTTON PUSHBUTTON 
t--:-:-__ --'--=-_-t-:-:-_____ += ___ ----:;-_+-:-:: __ "--__ --,---t--:-__ Ree--::d &_S_Olid_s,_ate_-+-:::--Env_iro_mentauv Sealed 

n. t_. 

8·1730 

I" ROT~~Y ~ 
Electronic Duty 

MICRO 
2 & 3 Poles 

ELECTRIC SWITCHES 
INCORPORATED 

2478 Fletcher Dr, los Angeles, California 90039 

For manufacturers' sales offices, see yellow pages 

MERCURY SWITCHES 

(213) 660-1310 
FAX: 213-660-5130 
TVVX: 910-321-2971 

EEM1989 
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... motor controls & replacement parts 
- ELECTRONIC - INDUSTRIAL MILITARY For all items shown below-Send for FREE 

Illustrated Catalog No. 31 EEM 

31. 

~'~~a · 
~~. 

Magnetic: Actuated 
ODOR SWITCHES DOOR INTERLOCK ENCLOSED SWITCHES 

LIMIT SWITCHES 
Explosion Proof 

PHOTO-ELECTRIC CONTROLS 
Fiber O-Incandescent 49. .~ 5:" • II "'l"li 

I ~.' , , .. ; .. ; ... (Ij'.'~ 
, . ~ ~ f "~:'":~ 

ia·_ .... ·,·,J ',-------
RELAYS 

RELAYS I/O Modules/Board 
Electro-Mechanical Reeds & Solid State 

55. __ 56'~ 

Il'~il ) --"~1~ l~, 
lC.:'QV 

61. 

~/;'" . -
- • : PRESSURE 

lRANSOUCERS 
TEMPERATURE CONTROLS 

CAll TOll FREE 
NATIONAL: 

800-421-8855 
CALIFORNIA: 

800-252-4640 
EEM 1989 

41. 

71. 

SOCKET SNAP-TRACKS PLUGS JACKS & CONNECTORS. 

THE PICTORIAL DISPLAY REPRESENTS PART OF THE 
WIDE VARIETY OF SWITCHES, CONTROLS AND ELECTRONICS 
HARDWARE STOCKED BY E L E CT RIC SW I T C H E S,INC. 

FOR DETAILED INFORMATION, CALL OR WRITE US. 
CATALOGS\'{ILL BE SENT UPON REDUEST. 

For manufacturers' sales offices, see yellow pages 

LIMIT SWITCHES 

TERMINAL BLOCKS 

4B. 

LIMIT SWITCHES 
Sealed & Hi·Temperature 

TRANSFORMERS 
POWER CONDITIONERS 

,& 
•• INSTRUMENT KNOBS 

CUSTOM LEGENOING 

8·1731 



all AND WATERTIGHT SWiTCHES-Mountingholesofw',%" 

Series 04 
Minature Oil and Watertight Ys" 
Round hole mounting 
Round or Square Face 
10 AMp, 600 Vo~s, up to 8 Poles 
Pushbutton, Lever, Keyiock, 
Emergency Stop Actuators 

Series 14 
Rugged 04 Front, 
Small back of Panel Depth. 
5A 250 VAC, Low Level 
or Electronic Switching 
Keylock, Lever, Round 
Pushbutton Actuators 

Series 51 
Highly Styled Round, 
Square, or Rectangular 
Front 9 Lens Colors, 
4 Switch Elements, 
Sealed to IP 65 

Series 52 
Companion to Series 51 
in a Lighted Rotary 
Switch with all the same 
Switch Elements 

Sealed to IP 67 standards, 
compatible terminals. 
1 or 2 LED Illumination. 
Wave Solderable and 
Washa ble. Series 98 
also available 

P.C. BOARD MO.TABLE 
-KEYBOARD SWITCHES 

All Rated 100 rnA 50 YAC, 
72YDC 
All have Momentary 
and Maintained Action 

POWER swmas 
10 AMp, 380 VAC 

Series 97 
Small Round or Square 
LED Illuminated 
Excellent where small size 
is essential 
I or 2 N. 0. Contacts 

Series 99 
Lighted Keyboard Switch 
1 or 2 Pole N.O. or N.C. 
Single, Dual, or Triple Width 

Series 02 Series 03 
S.P.OJ or D.P'OJ Action Two Lamp Illumination 
Maintained or Momentary Two Button Interlock Available 
3 Bezel Shapes, 9 Lens Colors Single or 2 Button Operation 
Large Display Screen S.P.DJ or D.P'OJ 
Keyiock Available Maintained or Momentary 

See Oil and Watertight for Series 96 See Series 04 for Additional Power Switching 

MINIATURE 
.~ ................. ' ..........• / r/ 

Series 19 
Mounts in Va" Round Hole 
Round or Square Bezel 
Low Level Switching 100 mA 
at 50 VAC or 72 VDC 
Maintained or Momentary Action 

Series 11 
Round Lens Mounts in Va" 
Round Hole from rear of Panel 
1-3 Pole Switching 
4 Elements 
Lamps and LED's 
Front Replaceable 

Series 21 
Non-Illuminated 
Small back of Panel Depth 
5A, 250 VAC, Low Level or 
Electronic Switch Element 
Momentary or 
Maintained Action 

All PURPOSE PANEL SWITCHING PRO.CTS 
Lamps are Stationary on an EAO Switch Designs. 

Series 31 
Round, Square, Rectangular Front 
with %" Round Hole Mounting 
9 Lens Colors, Concave or Flat, 
Transparent, Translucent 
4 Switch Elements, 5A, 250 VAC, 

Series 01 
Round, Square, and Rectangular with 
Larger Bezel Design 
9 Lens Colors 

Series 31 
Two and Three Position Keylock Switches 
4 Switching Elements 5A, 250 VAC, Low Level 
2 Hall Effect Electronic Switches 
2 Security Levels 
Round, Square, Rectangular Bezel 
Mounts in a %" Round Hole 

5100 

Mechanical Interlock 
All Metal Construction, 
1,000,000 Operations 
2-20 Pushbutton Stations 
5 Interlock Combinations 
4 Switch Element Choices 

Series 22 
Front panel mounting 
by one person 
lOAm p 380 Volts AC 
Sealed to IP 65 standards 
Mushroom cap available 

Series 04 
Power Switching 10 AMp, 600 VAC 
2 and 3 Position Switches 
Round and Square Face 
VB" Round Hole Mount 

Low cost 5 tumbler lock 
Choice of many switch elements 
Chrome finish, 
Low profile bezel 

Low Level and Electronic 
Indicators, Pushbuttons, Buzzers, 
Flashers, Fuse-Switch, Keylock, Read-out 

Momentary or Maintained, 
Position Indicating 
Front Lens and Lamp Removable 

Series 41 
Dual Lamp Switch, 
Wired Independently 
Full or Split Screen 
Snap-in Mount 
4 Switch Elements 

EAO SWITCH CORPORATION 
198 PEPE'S FARM RD. P.O. BOX 552, MILFORD, CT 06460. 
203/871-4517 TELEX: EAOSWITCHMFRD 964341. FAX: 203/877-3694 

8·1732 For manufacturers' sales offices, see yellow pages EEM1989 



5100 SWITCHES 

Subsidiary of Stein Industries, Inc. 

~ElECTRO"ICCOJIIPO"E"TS GROUPE 
26 North Fifth Street, Minneapolis, MN 55403 

612-375-9639 FAX 612-375-1905 800-826-8719 
----- ._-----_ .. _ ... _ .. __ .-

320 Series Push Button Switches 
Our Most Dynamic Line 
• Tactile feel pushbultons ... a distinctive difference 
• Flexibility of layout.. .for single key or keyboard construction 
• Choice of contact design for SPST, SPOT and SPST two 

output requirements 
• .1" installation grid for standardization of layout 

Mechanical Data 
Travel 
Operating Force 
Snap Time 

MiniTast Switches 

.7mm (.028") 
120 grams 
Closing <SO s 
Opening <200 s 

Miniature Switches for Digital Electronics 
Feather-Light Switching 
• Reliability and long life 

Electrical Data 
Type of Contact 

Contact Rating 
Initial Resistance 

Switching Load 
Life @ maximum 
switching load 

Climatic application 
class per DIN 40040 

Materials Data 
Housing 
Knob 
Contacts (Fixed) 
Switch Contact 

• Snap action contacts, tested to 10 million switching cycles at full load 
• Self-cleaning contacts - maintenance free 
• High quality basic materials, no functional fatigue 
• Dust-proof by compact design 
• Optional LEOs 

1100/1110 Series 1200 Series 1300 Series 
Mechanical Data 
Contact 1 Form C (SPOT) 2 Form C (DPDT) 1 Form A (SPST) 

1 Form C (SPOT) 
Travel 1.5mm 2.5mm 1.5mm 
Force 1.2Gr 1.SGr 1Gr 
Life 10 x 106 Opns@ S x 105 10 X 106 Opns @ 

full load full load 
Temperature range -2SoC -2SoC -2SoC 
To DIN 40040 +8SoC +7So +8SoC 
Mechanical Function Momentary Momentary Momentary 

or alternate action 
Electrical Data 
Max Switching Voltage 60V 60V 60V 
Max Switching Current 2S0mA 100mA 100mA 
Max Switching Power 15W resistive load 6W resistive load 6W resistive load 
Bounce Time 1ms 2ms 2ms 
Contact Resistance 20mO SOmO 50 mO 
Test Voltage SOO V AC 500 V AC 500 V AC 

Materials Data 
Contacts Silver 10 microns Silver 10 microns Silver 10 microns 

or Gold 3 microns or Gold 3 microns or Gold 3 microns 
Body and Cap Polycarbonate Body - Polycar- Polycarbonate 

bonate black; Cap 
- Polycarbonate 
black or gray 

Single pole single throw! 
1 input!1 or 2 outputs; 
Single pole double throw! 
1 input!1 output; Break 
before make (BBM) 
2S mA!SOv (DC) 
SO mO after 1 x 105 cycles 
at maximum 
100 mO 
320 (E1-2) 10 switching cycles 
320 (E 1-1 & U 1-1) 1 0 cycles 

(HRF -25° to +7So C) 

PC-GF 
ABS or equivalent 
CuZn Ag 
CrNi Au 

5100 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1733 



5100 SWITCHES 

Subsidiary of Stein Industries, Inc. s· ElECT80llCCOMPOIEITSG80UPE 
26 North Fifth Street,MinneapoJis, MN 55403 

. ···612-375-9639 FAX 612-375-1905 8OC};.826-8719 
SigmaTast Input Switches 
High Quality input switches for electronic devices 
• With standoffs for PCB Mount 
• Watertight body available 
• Sealed terminals standard 

.• Gold contacts standard 
• Micro-switch type coil spring over center contact system 
• Short travel. .. 2mm 
• Tested to 5 million operations with momentary action 

Mechanical Data 
Housing/Cap Material 
Operating Stroke 
Overtravel 
Function 
Contact Bounce 
Mounting 
Material 
Contacts 
Duration of Life 

Operating Force 
Classification of 

Applications 
Solder Specification 

PC-ABS 
2mm (.079") 
1mm (.039") 
Momentary/Alternate Action 
::;2ms 
PCB for flo-solder 
Polycarbonate 
Cu Sn gal.lAg/Au 
5 x 106 momentary, 
5 x 105 alternate action 
< 200 grams 

HSF DIN 40040llP 67 DIN 40050 
265° C (509 F) for 5 sec. 

TL Series Tact Switches 

Featuring TL2230 Switches 

Contact Type 
Circuit 
Contact Rating 
Switching Volt Max 
Operating Force 
Overall Travel 

Mechanical 
DPDT 
12V DC 0.1A 
30V DCO.3A 
200 +/- 80 grams 

2mm 
Initial Contact Resistance 
Operating Life 

<30m 
~1 x 10' cycles 
-20° C to 70° C Operating Temperature 

Range 

JP Series 
Keyboards/Keypads 

Featuring JP7202L 

Contact 
Rating 
Contact Resistance 
Bounce 
Operating Force 
Stroke 
Operating Life 
Body Color 
Key Color 
Ink Color 

Conductive Rubber 
DC25V SmA 
500 Max 
::;10ms 
75g +/-30g 
1.4 +/-0.3mm 
~h 104 cycles 
Black 
White 
Black 

Electrical Data 
Voltage Rating 
Test Voltage Cont-Cont 
Current Rating 
Continuous Current 
Power Rating 

24V 
150V 
12mA 
120mA 
240mW 
>100 Q 

::;20mQ 
::;1pF 
SPDT 

Insulation Resistance 
Contact Resistance 
Capacitance Cont-Cont 
Contact Configuration 

PS Series Power Switches 

Featuring Model SSBS 

Circuit 
Rating 

Insulation Resistance 
Contact Resistance 
Dielectric Strength 
Overall Travel 

15A 125V AC 
10A 125V AC 
~ 100mQ 
s20mQ 
1000V AC 1 min. 
3.5mm 

Travel to Lock 
Approvals 

2.5mm 
UL, CSA 

RS Series Rocker Switches 

Including RS 1066 Products 

Circuit 

Rating 
Insulation Resistance 
Contact Resistance 
Dielectric Strength 
Approvals 

Note 

RS 1066A SPST On-Off 
RS 1066C SPDT On-On 
RS 1066D SPDT On-Off-On 
RS 1066E SPST On-(Off) 
RS 1066F SPST (On)-Off 
RS 1066G SPDT On-(On) 

AC 10A 125V, 6A 250V 
DC 500V, 100MQ Min. 
50mQMax. 
AC 1500V 1 min. 
UL (1066A & 1066C) 
CSA, VDE Pending 

All versions available in 
all black or black with 
"on-off" symbols as shown 

a·1734 For manufacturers' sales offices, see yellow pages 
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5100 

Subsidiary of Stein Industries, Inc. 

Miniature Switches - use ganged or individually 
Ultra light feel - Short Stroke 

Available features include: 
• Wiping "knife contacts" for smooth; silent actuation 
• Up to six poles per module 
• Mounting chassis 
• Optional terminal length 
• Snap-on buttons 
• Interlocked assemblies 

Mechanical Data 
Functions Available 

Contact Configuration 
Switch Timing 

Available Spacing 

Contacts 

Mounting 
Overall Travel 
Travel to Lock 
Maximum Soldering Time 

and Temperature 
Operating Temp. Range 

Momentary, Alternate Action 
Interlocked 
2 pole, 4 pole, {3 pole 
Black body - non-shorting (BBM) 
Standard 
Gray body - shorting (MBB) 
Optional 
10,12.5,15,17.5, and 20 mm 
center to center 
Moving - wiping "knife-type", 
Fixed - PC pins bottom only 
Individual or chassis mounting 
2.5mm 
1.5mm 

260 +1- 5 C +1-1 sec. 
-100 C to +60 0 C 

T A Series Pushbutton Switches 
Modular Construction 
• Solder lugs on top for hand wiring 
• PC at bottom for flo-soldering 
• Ease of maintenance ... switch plunger with sliding contacts 

is removable from the front without disturbing electrical 
connections 

• Enclosed housing protects inner contact area from dust 
and foreign intrusions 

• Fixed terminals are "staked" in position providing an extra 
seal to prevent wicking of solder or flux 

Mechanical Data 
Housing 
Plunger 
Moving Contacts 
Sliding Contacts 

Polycarbonate (UL 94HB) 
Duracon (UL 94HB) 
Bimetal Brass/AgNi 
0.01 mm, Ag 90%, Ni 10% 

SWITCHES 

Electrical Data 
Switching Voltage Max. 
Switching Current Max. 
Withstand Voltage 
Operating Life 
Contact Resistance 

Insulation Resistance 

Material Data 
Housing 
Plunger 
Terminal Board 
Moving Contacts 
Fixed Contacts 
Alternate Action Pin 
Alternate Action Staple 
Plunger Return Spring 

Electrical Data 
Contact Resistance 

1~ r,,/,' 
Current/Voltage Ratings 

Fixed Contacts Brass 0.005 mm with silver plating Dielectric Strength 

Moving Contact 
Return Spring 

Plunger Return Spring 
Alternate Action Staple 

Terminal Die Bone 
Release Bar 
Chassis 

Release Bar Spring 
Specials 

EEM 1989 

Stainless steel spring 
Baked & Zinc plated steel 
Highly resisted steel wire, 
chrome plated 
High strength bonding red resin 
Steel/Zinc plated 
Steel/Nickel plated or 
Steel/Zinc plated 
Stainless Steel . 
Valox (UL 94VO), gold plating, 
available on request 

Insulation Resistance 

For manufacturers' sales offices, see yellow pages 

30V DC 
100mA 
500 V AC (50-60 Hz) 
~ 1 x 1 05 cycles 
20 mQ max @ 1 Khz - initial 
40 mQ - after life - no load 
100 mQ - after life - under load 
100MQ @500VDC 

PPHOX9(NORYL)UL94HB 
Duracon UL94HB 
Laminate UL94HB 
Phosphor bronze, 1 micron silver 
Brass - .5 micron silver 
Stainless steel 
Phosphor bronze 
Baked zinc plated steel 

Initial - 5 mQ max; 
after 25,000 cycles, 20 mQ max. 
0.5A @ 100V AC, 0.2A @ 250V 
AC, 1A@ 25V DC 
Contact Gap - 1500 V RMS 
Min. (1 min.) 
Adjacent contacts - 2 x 10 
ohms min. (Dry condition). 
3 x 10 ohms min. (100% 
relative humidity after 96 
hrs @ 70 F); Life Test -
100,000 cycles min. 

5100 

8·1735 



5100 SWITCHES 5100 

s e Ie c t ion 9 u ide 
ELECTROSWITCH 
UNIT OF ELECTRO SWITCH CORP. rotary switches 

Detent-Action 
Switches 

Snap-Action 
Switches 

Cam-Actuated 
Switches 

TYPEW Type W-2 

Type WL-2 

Heavy-duty, multi-pole rotary switches of modular design 
suitable for a wide variety of complex applications. 

Double-side, double-wiping contacts are self-cleaning, 
shock-proof and virtually bounce-proof. 

Variety of options available (spring-return, waterproof 
mount, key-lock, push-to-turn, etc.). 

Continuous ratings from 5 to 30 amps at 600 volts. Up to 
75 poles ... to 16 positions. 

Best for direct current (DC) switching capability where 
high-speed transfer time is desirable. Transfer time is 
independent of the speed at which the handle shaft is 
turned (i.e. "tease-proof·). 

Available with non-shorting, shorting or ·sweep· contacts 
for single to four-throw switching. Several options avail
able. 

Continuous rating from 20 to 200 amps at 600 volts. Up 
to 12 poles ... to 4 positions. 

For use with direct motor control with compactness of 
design. 

Wide choice of options include single or two-hole mount, 
base and door mount, key operation, tandem and gear 
driven, multi-rated combinations, etc. 

Continuous ratings from 12 to 200 amps at 600 volts. Up 
to 24 poles ... to 12 positions. 

Instrument & Control Switches for power industry and 
heavy-duty industrial applications. 

These respected, high quality rotary switches are now manu
factured by Electroswitch, Weymouth, Mass., the recognized 
leader in power rotary switches. As always, you can rely on 
fast, dependable deliveries ... on engineering backup ... on 
design guidance ... on economical pricing. 

Weymouth, Massachusetts 02188 
Telephone: 6171335/5200 • FAX: 617133514253 

a-1736 For manufacturers' sales offices, see yellow pages EEM1989 



5100 SWITCHES 5100 e ELECTROSWITCH SOUTHERN OPERATION 

UNIT OF ELECTRO SWITCH CORP. 

COMMERCIAL SWITCH REFERENCE GUIDE 

• Low current military application switches (to MiI-S-3786) are also 
available. Request Bulletin # MIL-0001. 

• Request Bulletin # Com-0001 for our full line commercial 
application catalog. 

• Full custom switch capabilities. 

• Keylock versions available. 

SPECIFICATIONS 
TVPE 

Electrical Aating (Aesistive) 
With Silver Plated Contacts 

With Silver Alloy Contacts 

Current Carrying Capacity 

Maximum Temp. Rise 

Voltage Breakdown 
(Sea Level) 

Contact Resistance (Initial) 

With Silver Alloy 

Insulation Resistance 
Silver Plated Brass (Silver Alloy) 

Rotational Torque 

Stop Strength 
Acetal Housing Material 

Metal Housing Material 

MIL-S-37S6 Requirements 
Explosion Proof 

Low-Frequency Vibration 

Shock (Type M) 

Minimum Mechanical Life 

Index Angles Available 
15' 

221/2° 

30' 

36' 

45' 

60' 

90' 

180' 

Poles Per Deck Available 
With 15' Index 

With 22Y2C Index 

With 30' Index 

With 36' Index 

With 45' Index 

With 60' Index 

With 90' Index 

With 180' Index 

Material & Finishes 
Front Housing 

Bushing 

Detent Balls 

Detent Spring 

Detent Mechanism 

Shaft 

Retaining Clip 

Rivets 

Screws 

Fixed Contacts 

Movable Contacts 

Movable Contact Rotor 

SERIES 38 
1.2 in. diameter 

enclosed contacts 

SERIES 38 

ENCLOSED 

NIA 

.5 (Ju 125 vae 
.S@28vdc 

3A 

30'C 

1000vac 
min. 

NIA 

. 010 ohms max. 

C .000 megOhms) 
mm. 

t2 to 60 in. oz. 
variable 

NIA 

25 In. Ibs. 

NIA 

Ves 

Ves 

25,000 cycles 

NIA 

NIA 

Ves 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

6 max. 

NIA 

NIA 

NIA 

NIA 

NIA 

Nickel Plated 
Brass 

Nickel Plated 
Brass 

Rollers 
Stainless Steel 

Music Wire 
Plated 

Nickel Plated 
Steel 

Nickel Plated 
Brass 

NIA 

NIA 

Brass 

Silver Alloy 

Silver Alloy 

Glass Alkyd 

SERIES 80 
.Bt in. square 

enVironment-proof 

SERIES 80 

ENCLOSED 

.10A@125vac 
.25A@ 28vdc 

.20A @ 125 vac 
.25A@28vdc 

6A 

30'C 

600vac 
min. 

. 005 ohms max. 

. 004 ohms max . 

10.000 megohms 
min. 

5 to 30 in. oz. 
variable 

5In.lbs. 

Sin.lbs. 

NIA 

NIA 

NIA 

25,000 cycles 

NIA 

NIA 

Ves 

NIA 

NIA 

Ves 

Ves 

NIA 

NIA 

NIA 

6max. 

NIA 

NIA 

3 max. 

2 max. 

NIA 

Acetal or 
Die-Cast Zinc 

Brass or 
Die-Cast Zinc 

2-Steel 
Alloy 

Coil Piano 
Wire 

Tin Plated 
Steel 

Brass 

Zinc 
Plated Steel 

Aluminum 

Zinc 
Plated Steel 

Silver Plated 
Brass 

Spring Silver 
Alloy 

Acetal 

SERIES 100 
1. 5 in. diameter 

enVironment-proof 

SERIES 100 

ENCLOSED 

.3A@12Svac 
.5A@28vdc 

.5A@125vac 
1.0A@28vdc 

15A 

30'C 

1000vac 
mm. 

. 003 ohms max. 

. 002 ohms max . 

10.000 megohms 
min. 

12 to 96 in. oz. 
variable 

10in.lbs. 

25 in.lbs. 

Ves 

Ves 

Ves 

25,000 cycles 

NIA 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

NIA 

Consult Factory 

6max. 

5 max. 
Consult Factory 

3 max. 

2 max. 
1 max. 

Acetal or 
Die-Cast Zinc 

Brass or 
Die-Cast Zinc 

2-Steel 
Alloy 

Coil Piano 
Wire 

Zinc 
Plated Steel 

Brass 

Zinc 
Plated Steel 

Aluminum 

Zinc 
Plated Steel 

Silver Plated 
Brass 

Spring Silver 
Alloy 

Acetal 

SERIES 400 
PCB SWITCH 

.82 in. wide (8-pin) 
OR 

1.2 in. wide (12-pin) 

SERIES 400 
12 PIN 

ENCLOSED 

.1A@125vac 

.2SA@28vdc 

-
6A 

30'C 

1000vac 
min. 

.030 ohms max . 

0.25 ohms max . 

10.000 megohms 
min. 

5 to 30 in. oz. 
variable 

NIA 

Sin.lbs. 

NIA 

NIA 

NIA 

25,000 cycles 

NIA 

NIA 

Ves 

NIA 

NIA 

Ves 

Ves 

NIA 

NIA 

NIA 

6max. 

NIA 

NIA 

3 max. 

2 max. 

NIA 

Die-Cast 
Zinc 

Brass or 
Die-Cast Zinc 

2-Steel 
Alloy 

Coil Piano 
Wire 

Tin Plated 
Steel 

Brass 

Zinc 
Plated Steel 

Aluminum 
Zinc 

Plated Steel 

Silver Plated 
Brass 

Spring Silver 
Alloy 

Acetal 

All products featured are proudly made 10 the U.S.A. 

• Quality workmanship 
• Dependable service 
• Competitive prices 

SERIES 600 
1.6 in. diameter 

environmenl-proof 

SERIES 600 

ENCLOSED 

.5A@125vac 
1.0A@28vdc 

1.0A@ 12Svac 
2.0A@2Svdc 

25A 
30'(; 

1000vac 
min. 

.003 ohms max . 

.002 ohms max. 

10,000 megohms 
min. 

12 to 48 in. oz. 
variable 

10in.lbs. 

25 in.lbs. 

Ves 

Ves 

Ves 

25,000 cycles 

Ves 

NIA 

Ves 

NIA 

NIA 

Ves 

Ves 

NIA 

12 max. 

NIA 

6 max. 

NIA 

NIA 

3 max. 

2 max. 

NIA 

Acetal Zinc Plated 
Steel 

Brass Brass 

2-Steel I-Steel 
Alloy Alloy 

Coil Flat 
Steel 

Zinc 
Plated Steel 

Brass 

Zinc 
Plated Steel 

Aluminum 
Zinc 

Plated Steel 

Silver Plated 
Brass 

spri~Ro~lver 

Acetal 

SERIES900A 
.91 in. diameter 

WATER RESISTANT 
DESIGN 

SERIES900A 

ENCLOSED 

lA@125vac 
lA@28vdc 

-
SA 

30'C 

1000vac 
min. 

.020 ohms max. 

-
15,000 megohms 

min. 
1Sin.oz. 
nominal 

4.5 in.lbs. 

NIA 

NlA 

NIA 

NIA 

25,000 cycles 

NIA 

NIA 

Ves 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

4 max. 

NIA 

NIA 

NIA 

NIA 

NIA 

Acetal 

Acetal 

NIA 

Acetal 

Acetal 

NIA 

NIA 

NIA 

Silver Plated 
Brass 

Silver Overlay 
Brass 

Acetal 

-

Electroswitch Southern Operations, 2510 N_ Boulevard, Raleigh, NC 27604· (919) 833·0707, FAX (919) 833·8016 
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5100 

[ELMA 
ELMA Electronic Inc. 

SWITCHES 5100 

High Quality Modular Rotary, 
Keylock and Coded Switches 

A Member Of The Sulzer Group, 41440 Christy Street, Fremont, CA 94538 • (415) 656-3400 

All ELMA products are available off-the-shelf and REASONA8L Y PRICED 

ELMA-Experience and precision for every High Quality switch application 

TYPE 01 

All ELMA switches are designed and 
manufactured to ensure high relia
bility and long life. They are in keep
ing with the strict standards required 
in medical technology and communi
cations. Common areas of applicati:::n 
include process and manufacturing 
control, measuring and monitoring 
equipment. 

ELMA switches are available in the 
following forms: 

-a broad standard range of rotary 
switches of different sizes with 
solder lug terminals or for PCB 
mounting 

-Binary coded rotary switches for 
PCB mounting 

-Binary coded rotary switches for 
PCB mounting with mounting di
mensions according to IC 297/ 
DIN 41494 standards. 

ELMA switches are mainly used in in
dustrial electronics and are especially 
suitable for switching medium loads, 
logic levels and dry circuits. 
Consequently they are offered with a 
choice of contact material-gold 
flashed silver and 3 or 5 I'm hard gold. 
These materials plus the design of the 
contact ensure high and constant 
electrical conductivity and good re
sistance to corrosion and abrasion. 

The ELMA rotary, PCB, code and key 
switches are guaranteed to be of the 
finest quality and to exhibit high re
liability and repeatability over many 
years-this is what has earned us our 
world wide reputation for excellence. 

TYPE 01 AND 06 KEYLOCK 

TYPE 04 

TYPE 07 - CODED DIP 
COLLET KNOBS: 
For every switch ELMA manufactures the 
ideal collet knob. They are available ex 
stock in many different sizes and colors 
with numerous modular accessories such 
as pOinters, stators, figure dials, etc. 

COLLET KNOBS 

TYPE 06 

TYPE 08 

MAXIMUM 
FLEXIBILITY FOR 
CUSTOM EXECUTIONS! 

See section 1400 (Cabinets, Enclosures, Racks & Chassis), section 2025 (Computers-Mini/Micro) and section 2400 
(Panel Hardware-Bezels, Dials, Knobs, etc.) for additional ELM A products! 

8·1738 For manufacturers' sales offices, see yellow pages EEM1989 



5100 SWITCHES 5100 

CORPORATION 
17 A HERMAN DRIVE, SIMSBURY, CT 06070 
203-651-9557 FAX 203-658-2740 

switch with positive 
i~~;~i~~i~:r~la~:~:,;, Applications include 

J 1 Plants, Fire Alarm 
Tools, Test Equipment, 

4102 is a two position switch, 
locking only, without neutral. Series 4103 
is three position, locking, non-locking or 
no-throw in Positions 1 and 2. Position 
0, neutral, is locking only. Also available 
on special order in four and five position 
construction and with rotary action. Con
tacts 10 or 20 Ampere. Any contact com
bination may be used up to 15 contacts 
in each of the four stacks. Mounting

.------------- Four No. 4-40 holes on 5/."xl1J4" cen

4-40 TAP 

ters. 
POSITION 1 

lEFT RIGHT 

SERIES 4400 
This recentiy developed rugged multi
function switch combines compact size 
with great flexibility. Available in Push
Pull, left turn and right turn with or with
out latching functions. Standard contacts 
are 3 Amp Palladium. Terminals can be 

,. ___________ solder or quick connect Taper Tab. Cus-
tom Knobs and an optional dust cover 
can be provided. 

270 

~" r"l 
126 ~ ~''''''''''''u. ..... ,n~ 
7~"> ~ OIA .38 

45· 1450 

ANGULAR TRAVEL .375-32 UNEF-2A 

SERIES 790 
Compact-"Snap Action" rocker with snap in mount
ing for panels .030" to .156" thick. Rated (resistive) 
lOA 125Vac, SA 250Vac, IDA 12VDC. Availabl.e 
with momentary, maintained and progressive on 
circuits in single pole configuration. Recommended 

.-----""""'iJ---mounting hole is .625" X 1.437". Custom hot stamped 
rockers available. Terminals .250 quick connect. 

QUALITY FEATURES 
• Non-ferrous metals, amply protected against corrosion by heavy plating or pro
tective finishing .• Non-corrosive metals for parts that cannot be plated .• Strong 
frame construction for longer life, more constant adjustment. • Top grade phenolics 
(conforming to Army, Navy and Air Force specifications) with high break-down ratings. 
• Contact spring assemblies tightened under pressure, securely anchored with high 
tenSile strength screws .• Higher contact pressures with self-cleaning wiping action. 
• Tinned terminals for easy soldering. 

SERIES 4703 
A simply constructed three position 
toggle type lever switch for switch
ing multiple circuits in electronic and 
communication equipment. A unique 
feature permits easy operation of 
the lever in Positions 1 and 2. Posi
tion 0 is always locking. Contacts 
are 3 Amp Palladium Standard, 5 
Amp available. Either one or two 
contact stacks may be mounted on 
both sides of the frame resulting in 
a contact capacity up to 20 Form A 

r-------------or equivalent number of blades of 
othi!'r contact forms. 

% • 32 BUSHING 
ALSO AVAILABLE 

SINGLE STACK' TWIN STACK 
1 POSITION 1 POSITION 1 

X6 t----------2H~ MAX ~ LEFT RIGHT 

I ~8LEI~.-t;r n· .. 
0- ---t 1"': 

VARiABLE -----.l 

~ L~4- B~3 
POSITION 2 

270 LEVER THROW APPLIES TO BOTH 
LOCKING AND NON-lOCKING ACTION 

lEFT RIGHT 
POSITION 2 

SERIES 5500 
A compact momentary action Push But
ton Switch. Either single or double con
tact pile-ups may be mounted on both 
sides of the frame, resulting in a contact 
capacity up to 20 Form A or equivalent 
number of other contact forms. Contacts-
3 or 5 Amp Palladium. Optional bifurr------------ cated Gold or Palladium contacts. Appli-
cations include Computer and Signal 
Systems. 

POSITION 2 

TWIN STACK 
POSITION 1 
LEFT RIGHT 

i L,%J 
LEFT RIGHT 
POSITION 2 

SERIES 791 and 792 
A complete range of "Snap Action" maintained or 
momentary circuits in single or double pole. 791 
Series is lighted with 6V, 14V or 28V incandescent 
bulbs or 120V, 240V neon bulbs. 
792 Series is identical in size but is unlighted. Con

,..------'.wr--j·.et rating same as 790 series. Recommended mount-
ng hole is .812" X 1.437" and panel thickness is 
.030" to .156". Highest quality polycarbonate con
struction. UL approved on selected circuits. Ter
minals .250 quick connect. 

GENERAL CONTACT FORMS 

~ ~ 
o -D ~ -E B 

a-
Q 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1739 



5100 SWITCHES 5100 

* Miniature Mercury 
FIFTH Tilt Switches DIMENSION 

INC. 

• Versatile - Available to sense, tilt, vibra- Notes: 3. Jitter is tendency for switch to change 
tion or impulses for commercial, 1. Response speed depends on the state 30 from operational. point. 
industrial or military applications damping fluid used, and is related to Ranked on a scale of 0 to 5, with 

• Reliable - Hermetically sealed, oxygen- jitter reduction. Rated on a scale of 5 being very susceptible to vibrations. 
free atmosphere provides typical life of o to 5, with 5 being heavily damped 
250,000 operations and more (longest response time). 4. Values shown are for switch viewed 

• Rugged - Welded metal cases so.that pins are side by side. For values 
• Wide choice - Omnidirectional or planar 2. Switches with other dampening factors with pins in line (one behind the other) 
• Precise - Operate to tight tolerances are available. ConsuH factory. ask for product data sheet 

Miniature Omnl· 
Omni- directional 

Omnidirectional Omnidirectional directional Single (NC) Snap 
(NO) (NC) (NC) Plane ActIon Double Ended 

Mounts Mounts 

H1~ L U.,&:: 
Hori- Horizontally 

..JAn zontally 

91 leI ¥i * .. Dimensions 
I~I 

.35 

I I 

I J 

Part Number TS7-0 I TS7-OJ TS7-10 TS7B-O TS7B-10 TS8 TS86 STS411 2TS7B-O 2TS7B-10 

Operating Angle (0) 
65±12 (4) 65±12 (4) (to close from 0°) 16±8 18±8 6±5 25±12 (4) 25±12 (4) 7±5 (4) +1.5±3 42±6(4) 

Operationg Angle n 
(to open from 0°) 12±8 12±8 4±5 35±12 (4) 35±12 (4) 13±10 (4) -2±3 55±6 (4) 55±12 (4) 55±12 (4) 

Uncontrolled angle (0) 
(total included) 0 20±20 0 

Switching 
Hysterysis n 4±4 6±4 2±3 10±6 10±6 6±5(4) 3.5±2 13±5 10±6 10±6 

Typical 
Repeatability (±O) 3 3 3 2 2 3 1 2 3 3 

load Current 
(resistive) 

@ 115 VAC 
(amps) 0.5 0.5 0.5 0.5 0.5 0.2 0.1 1.0 0.5 0.5 

@12VDC 
(amps) 1.0 0.5 1.0 1.0 1.0 0.5 0.2 2.0 1.0 1.0 

Insulation Resistance 
@ 500 VDC (megohms) 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 

Breakdown 
Voltage (VAC) 1000 1000 1000 750 750 600 1000 1000 750 750 

Typical Contact Resistance 
@1 MA(ohms) 0.3 0.7 0.5 0.15 0.50 0.25 0.5 0.1 0.15 0.50 

Maximum ~~..,. 
I Temp"" ",ure (0G) 125 125 125 125 125 125 135 125 125 125 

Minimum Operating 
Temperature (0G) -35 -35 -20 -35 -20 -35 -35 -35 -35 -20 

1_~~~E!)f(1) .t- 0 0 2 0 2 0 0 1 0 2 

l~;;~)~~r 4 5 2 3 2 3 4 0 3 2 

* FIFTH DIMENSION INC. 
801 New York Avenue, Trenton, NJ 08638-3982 • Tel: (609) 393-8350 • TWX: 510-681-8412. FAX (609) 599-9508 

8·1740 For manufacturers' sales offices, see yellow pages EEM1989 



, FIFTH 
Mercury Impulse Switches 

DIMENSION 
INC. 

Patented under one or more of the following: 3,831,118, 3,976,960 and 
4,683,355 (others pending) 

Lo-G Impact Switches: 2 to 10 G 

MISA-G*-001 
*Nominal G Value 

.050 

• High resistance to transverse loads 
• Mountable in any position - responds to axial loads 
• No contact bounce 
• No mechanical springs -liquid-phase mercury design 
• Hermetically-sealed welded metal case 
• High repeatability 
Specifications 
Contact ~pe: 

SPST, normally open, non-latching 
Sensitivity: 2 to 10 G 

(G is nominal centrifugal switching value) 
Contact Resistance, max. (ohms): 10 
Rated Load: 0.1 amp @ 10 VDe to 0.Q1 amp @ 200 VDe 
Insulation Resistance @ 500 VDC: 1,000 megohms 
Breakdown Voltage (VDC): 750 
Operating Temperature Range (OC): -35 to +125 
Storage Temperature Range (OC): -65 to +125 

Impulse Magnitude-G vs. Operating Time 
G (computer derived) G 

15r-,,----------------------------~15 @) 1 c:::::::( ~~ 
I'~/I T I~ 1---'-1 10 

MISA-10-001 
------~~~~~--~10 

I--- -.J ~ .350 MAX 5 

MISA-5.5-001 
5 

MISA-2.0-001 

.37 

00 10 20 30 40 
t (msec) 

Hi-G Impulse Switches: 200 to 2,000 G's 

MISL-G*-001 
*Nominal G Value 

• Mercury wetted, bounce free 
• Mountable in any position - responds to axial loads 
• Hermetically-sealed welded steel case 
• Used for ordnance fuzing applications 
• ean be used for repetitive applications 

Specifications 
Contact ~pe: SPST, normally open, non-latching 
Sensitivity (nominal): 200-2,000 G* (special designs to 

20,000 G) (G is nominal centrifugal switching value) 
Tolerance (standard): G max.: G min.=3:1 
Operate Time (G level dependent): 

0.1 milliseconds typical 
Release Time (following G decay): 

proportional to the integral of Gdt 
1\'pical Contact Resistance (ohms): 0.15 
Rated Load: 2.0 amp @ 5 VDe to 0.1 amp @ 200 VDe 
Insulation Resistance @ 500 VDC: 1,000 megohms 
Breakdown Voltage (VDC): 1,000 
Operating Temperature Range (OC): -35 to +125 
Storage Temperature Range (OC): -65 to +125 

* FIFTH DIMENSION INC. 
801 New York Avenue, Trenton, NJ 08638-3982 • Tel: (609) 393-8350. TWX: 510-681-8412 • FAX (609) 599-9508 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1741 



5100 SWITCHES 5100 

WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 
• BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-In-Time Program . 

g ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

fiI (213) 452·1229 W 
RELAYS SWITCHES TIMERS ~ Aleph International Aero ATC 

Allied Controls Alco Agastat CIRCUIT 

~I\... American-Zetller American Switch Amperite BREAKERS 

CIRCUIT BREAKERS Aromat AMP Antex FUSES & 

~ 1 ~ AT&T Aromat Crouzet FUSEHOLDERS 
, .0(, II ,f Airpax 

Bosch Arrow Hart Eagle Signal \", I .\ Aromat 
Heinemann C.P, Clare Carling switch Guardian 

8 ", ~/ Poller & Brumfield Coto Cherry Electric tndustrial Timer 
Crydom Controls C&K Magnecraft 
EAC EECO Master Electronics 

~ 
Elec-Trol Electro-Mech Midtex 

CONNECTORS & Fujitsu Electronic Comp, Group National Controls KNOBS 
SOCKETS Gordos Grayhill Omron 

AMP Grayhill Landis & Gyr Poller & Brumfield 

0 Amphenol Guardian Linemaster SSAC 

~ Aromat Hi-G Master Specialties Struthers-Dunn RELAYS Curtis Idec McGill Syracuse Electronics 
Custom Connector ITT Microswitch 
Idee Line Electric Omron 
Lumberg TERMINAL BLOCKS 

LAMPS & LEOS 
Magnecraft Oslo 

Master Electronics Master Electronics OTTO Beau 

~ Panduit MEC Saia Buchanan 
Poller & Brumfield Midtex Unimax Curtis 
Souriau Omron Electrovert 
Vernitron-Beau Poller & Brumfield Kulka ~ Welcon/Welis RBM INDUCTORS Magnum W Schrack Jeffers Marco 

Siemens RDI 

COUNTERS Sigma Underwriters Safety SWITCHES 

Engler Stantel PHOTOELECTRIC Vernitron-Beau 
Hecon Struthers-Dunn 

Aromat Weidmuller 

" 
IVO T elemecanique 

Dolan-Jenner 
Kessler-Ellis Theta-J Omron TRANSFORMERS 

SOLID STATE Master Electronics Triridge Photoswitchl AB Dormeyer 
RELAYS Omron Skan-A-Matic Microtran RELAYS 

Redington FUSES Sola 
~ Red Lion Bussmann Stancor ,~. 

Sodeco/Maxmar Lillelfuse PROXIMITY Thordarson 

~ Stemco Underwriters Safety Agastat Triad 
Veeder-Root 

Electro U.T.C. 

KNOBS Omron 

DIODES Cosmo/Kurz-Kasch WIRE, WIRING 

General Instr, 
Raytheon/Panel Products DEVICES & HWR. 

:*--
POTS & RESISTORS Alpha Q~)~ INDICATORS, Clarostat Belden 

LAMPS& LED Ohmite Buchanan ~" FANS 101 Electrovert SOLENOIDS Aromat lEE Havey Hubbell TEMPERATURE U.S. Toyo 
CONTROLS JKL Iboco 

Leecralt SOLENOID H.H. Smith 

L!jJ Lumex Dormeyer Modor 
FILTERS Stanley Guardian Panduit 

Curtis Sylvania Line Etectric Pomona 

8·1742 For manufacturers' sales offices, see yellow pages EEM1989 



S100 SWITCHES S100 

~Y.~!"501 HILLGROVE· PO BOX 10373· LA ~~NG~IIE.~5 ~~!~ ~~! 
SINGLE POLE/SINGLE THROW DIP SWITCHES 

• High Pressure, Reliable Contact 
• Shock and Vibration Immunity 

Raised Rocker Recessed Rocker PIONO-DIP", 

ROCKER DIP SWITCHES-SERIES 76 
Raised and Recessed Rockers and PIANO-DIP® 
Rated to make and break 1 mA, S Vdc: or SO mA, 30 Vdc: or 150 mA, 
30 Vdc for 10,000 operations per position. Base contacts are copper 
alloy, gold plated 10 microinches minimum over nickel plate. Width 
is .380"; height is .315" for raised rocker style, .267" for recessed 
style, and .301 "for the PIANO-DIP® switch. 

SLIDE DIP SWITCHES-SERIES 78 
Raised and Recessed Slide Types 
Rated to make and break 1 mA, 5 Vdc; or 50 mA, 30 Vdc; or 125 mA, 
30 Vdc for 10,000 operations. Base contacts are copper alloy, gold 
plated 10 microinches minimum over nickel plate. Width is .380"; 
height is .315" for raised slides and .265" for recessed slides. 

MACHINE INSERTABLE, MIDIP® SWITCH-SERIES 90 
Compatible with leading TO-116 IC insertion equipment. Rated to 
make and break 100 mA, 30 Vdc; or 10 mA, 50 mVdc for 2,000 
operations per position. Base contacts are brass, gold plated 10 
microinches over nickel. Terminals are molded (sealed) into base.Top 
seal is thermoplastic. Width is .280"; height is .160". 

ORDERING INFORMATION 

Type No. Of Length Part No: Part No: 
Stations Standard Military 

2 0.28 76SB02 76MSB02 
3 0.38 76SB03 76MSB03 
4 0.48 76SB04 76MSB04 
5 0.58 78SBOS 78MSBOS 

Raised 6 0.68 76SB06 76MSB06 
Rocker 7 0.78 76SB07 76MSB07 
Type 8 0.88 76SB08 76MSB08 

9 0.98 76SB09 76MSB09 
10 1.08 76SB10 76MSB10 
12 1.28 78SB12 78MSB12 

2 0.28 76RSB02 76MRSB02 
3 0.38 76RSB03 76MRSB03 
4 0.48 76RSB04 76MRSB04 

Recessed 5 0.58 76RSBOS 76MRSBOS 
Rocker 6 0.68 76RSB06 76MRSB06 
Type 7 0.78 76RSB07 76MRSB07 

8 0.88 78RSB08 78MRSB08 
9 0.98 76RSB09 76MRSB09 

10 1.08 76RSB10 76MRSB10 
12 1.28 76RSB12 76MRSB12 

2 0.28 78B02 78MB02 
3 0.38 78B03 78MB03 
4 0.48 78B04 78MB04 

Raised 5 0.S8 78B05 78MB05 
Slide 6 0.68 78B06 78MB06 
Type 7 0.78 78B07 78MB07 

8 0.88 78B08 78MB08 
9 0.98 78B09 78MB09 

10 1.08 78Bl0 78MB10 

• Sealed Bases as Standard 
• Top Seal Option at Minimal Price 

Raised Slide Recessed Slide Machine Insertable 

MILITARY QUALIFIED DIP SWITCHES 
All switch part numbers containing the letter M are qualified to 
MIL-S-883504 as follows: 

Raised Rocker Type MS83504/01-022 thru -030 and -032 
Recessed Rocker Type MS83504/02-022 thru -030 and -032 
Raised Slide Type MS83504/04-022 thru -030 
PIANO-DIP® Type MS83504/11-024 thru -030 

For additional qualified DIP switches with double throw circuitry, see 
next page; for qualified switches with gold terminals, contact Grayhill. 

RIGHT ANGLE STYLES 
All standard 76 and 78 switches except the PIANO-DIP® switches 
are available with terminals for right angle mounting. Contact 
GRAYHILL for more information. 

Type No. Of Length Part No: Part No: 
Stations Standard Military 

2 0.28 78RB02 N/A 
3 0.38 78RB03 N/A 
4 0.48 78RB04 N/A 

Recessed 5 0.58 78RBOS N/A 
Slide 6 0.68 78RB06 N/A 
Type 7 0.78 78RB07 N/A 

8 0.88 78RB08 N/A 
9 0.98 78RB09 N/A 

10 1.08 78RB10 N/A 

4 0.48 76PSB04 76MPSB04 
PIANO- 5 0.58 78PSBOS 78MPSB05 
DIP® 6 0.68 76PSB06 76MPSB06 
Side 7 0.78 76PSB07 76MPSB07 
Actuated 8 0.88 76PSB08 76MPSB08 
Rocker 9 0.96 76PSB09 76MPSB09 
Type 10 1.08 76PSB10 76MPSB10 

4 0.47 90B04 N/A 
Machine 5 0.57 90B05 N/A 
Insertable 6 0.67 90B06 N/A 
Slide 7 0.77 90B07 N/A 
Type 8 0.87 90B08 N/A 

9 0.97 90B09 N/A 
10 1.07 90Bl0 N/A 

-To order top tape sealed, add suffix S to part number. 

For prices and discounts, contact your local Sales Office, an author
ized Distributor, or GRAYHILL. 

Available From Your Local GRAYHILL Distributor 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1743 



5100 

SERIES 78 SLIDE SWITCHES 
• 2PST, 3PST, 4PST 
• SPDT & DPDT - Separate Circuits 

.315H 

~ 
2 POLE, 3 POLE, AND 4 POLE, 
SINGLE THROW SLIDE SWITCHES (FIG. A) 
Rated for 10,000 operations to make and break the 
following loads: 1 rnA, 5 Vdc; or 50 to 150 rnA, 30 Vdc. 
Base contacts are copper alloy, gold plated 10 micro
inches minimum over nickel plate. 

No. of Part 
Circuitry Positions Length Number 

1 0.280 78FOl 
2 0.480 78F02 

2PST 3 0.680 78F03 
4 0.880 78F04 
5 1.080 78F05 

1 0.380 78GOl 
3PST 2 0.680 78G02 

3 0.980 78G03 

4PST 1 0.480 78HOI 
2 0.880 78H02 

To order top sealed sWitches, add the suffix S to the part 
number in the chart. 

SPDT AND DPDT SLIDE SWITCHES 
WITH SEPARATE CIRCUITS (FIG. B) 
Rating and materials are the same as the switches in 
Figure A. In Single Pole/Double Throw switches, each 
slide operates two adjacent separate circuits, opening 
one of them, while closing the other. (In Double Polel 
Double Throw switches, 1 slide switches 4 circuits at 
once, opening circuits 1 and 3, while closing 2 and 4, 
etc.). This circuitry, used in telephone switching sys
tems, makes these switches form, fit, and function 
equivalents. For true SPDT (DPDT) circuitry, adjacent 
terminal pairs may be tied with a printed circuit. Dot on 
the cover indicates the closed position of individual 
terminal pairs. 

No. of Part 
Circuitry Positions Length Number 

1 0.280 78J0I 
2 0.480 78J02 

SPOT 3 0.680 78J03 
4 0.880 78J04 
5 1.080 78J05 

OPOT 1 0.480 78KOI 
2 0.880 78K02 

To order top sealed switches, add the suffix S to the part 
number in the chart. 

For prices and discounts of all products on this page, 
contact your local Sales Office, an authorized Distribu
tor or Grayhill. 

SWITCHES 

SERIES 76 ROCKER AND TOGGLE SWITCHES 
• SPDT & DPDT - With Commons 

• 3 Actuation Choices • Standard or Military Qualified 

SPDT AND DPDT ROCKER AND TOGGLE SWITCHES 
WITH COMMON POLES (FIG. C, D, E) 

l;)100 

Rated to make and break 50 rnA 30 Vdc, and 125 rnA 30 Vdc for 10,000 opera
tions. Base contacts are copper alloy, gold plated 10 microinches minimum over 
nickel plate. SPDT (DPDT) circuits are 3 (6) terminal circuits for true SPDT (DPDT) 
switching and compact spacing. Common pole terminals are marked with a C, and 
first and second throws are marked as 1 and 2. Military versions are qualified to 
MIL-S-83504. 

Circuitry Posi- Part No. Part No. Part No. 
And Type tions Length Raised Recessed Toggle 

2 0.380 76SC02 76RSC02 76STC02 
SPOT, Standard 3 0.580 76SC03 76RSC03 76STC03 

4 0.780 76SC04 76RSC04 76STC04 

2 0.380 76MSC02 76MRSC02 76MSTC02 
SPOT, Military 3 0.580 76MSC03 76MRSC03 76MSTC03 

4 0.780 76MSC04 76MRSC04 76MSTC04 

OPOT, Standard 1 0.380 76S001 76RSD01 76STOOl 
2 0.780 76S002 76RSD02 76ST002 

OPOT, Military 1 0.380 76MSOOl 76PARSOOl 76MSTDOl 
2 0.780 76MS002 76MRSD02 76MST002 

To order top sealed sWitch (not available on TOGGLE-DIP), add the suffiX S to 
the Grayhill part number. 

@ 

CD 

.380sq 
x .447 L 

® 

® .380sq 
x .617 L 

BINARY AND HEXADECIMAL OUTPUT DIP SWITCHES 
Series 74 sealed switches (FIG. G, H, I, J) are available in both BCD and 
Hexidecimal codes and their complements. Series 79 linear switches (FIG. K, L), 
in BDC and Hex, have true zero output. Series 74 switches are rated to make and 
break 10 rnA 50 mVdc, or 125 rnA, 30 Vdc for 2,000 cycles (10 positions) or 1000 
cycles (16 positions); Series 79'are rated for 10 rnA 50 Vdc, or 50 rnA 30 Vdc, or 
125 rnA 6 Vdc for 2,000 cycles. A cycle is movement thru all positions and a return. 
See catalog for pin locations. 

Circuitry No. Of Part No. Part No. Part No. Part No. Part No. 
and Posi- Flush Extended Rt. Angle Rt. Angle Linear 

Actuator tions Actuator Actuator Flush Extended Action 

BCD 10 74AB10 74BB10 74AB1D-RA 74BB10·RA 79Bl0 
BCOComp 10 74AC10 74BC10 74AC1D-RA 74BC1D-RA -
Hexadecimal 16 74AB16 74BB16 74AB16·RA 74BBl6-RA 79B16 
HexComp 16 74AC16 74BC16 74AC16·RA 74BC16·RA -

Available From Your Local GRAYHILL Distributor. For top tape seal on Series 79 sWitches, add the suffiX "s" to the part number. 

8·1744 For manufacturers' sales offices, see yellow pages EEM1989 
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------'WIPINGCONTACTSS-----

SNAP 
ACTION 

JOY 
STICK 

ACTION 

------BUTTCONTACT'SS----

SPST = Single Pole/Single Throw, Momentary 
SPOT = Single Pole/Double Throw, Momentary 

1/2 & 1 AMP WIPING CONTACT SWITCHES-FIG. a, R 

DPDT = Double Pole/Double Throw, Non-shorting, Momentary 
NO or NC = Normailly Open or Normally Closed 

MINIATURE, BUTT CONTACT SWITCHES-FIG. ATO L 
Gold contacts provide low level switching with maimum life in 
minimum space. PC, sealed, overtravel, right angle, and limit switch. 
SPST NO or NC, and SPOT types. Add -EW suffix for 6" wire leads. 

1 AMP BUTT CONTACT SWITCHES-FIG. M TO P 

Self cleaning contacts for use in critical contact resistance circuits. 
SPST NO or NC, standard, UL, and 6" wire lead types (-EW). 

1/4 AMP WIPING CONTACT SWITCHES-FIG. T, U, V 
Long wipe, double throw switches for low level switching. SPOT or 
DPDT, standard, sealed, or bezel types. 

10 AMP SNAP ACTION SWITCHES-FIG. W 
Rapid make and break for higher current switching; audible click. 
SPST NO or NC, and SPOT types. 

Small, long wearing switches with silver contacts. SPST NO in 
standard, UL recognized, sealed, and bezel types; SPST NC in 
standard and UL types. Add -EW suffix for 6" wire leads. 

4-WAY SWITCH, JOYSTICK LIKE ACTION-FIG. X 
Moves cursor or icon on a display; directional arrows on keycap. 
SP4T with center common. 

ORDERING INFORMATION 

Circuitry & A Part No., Red or Part No. Wires Make & Break life 
Description Fig. Natural Button Black Button Suffix Current' Operations 

NO A 39-1 39-3 -EW 500mA 1,000,000 
NO,PC A 39-401 RED 39-401 BlK - 150 mA'" 1,000,000 
NO, Sealed B 39-351 RED 39-351 BlK -EW 500mA 250,000 
NO, Overtravel C 39-12 39-24 -EW 500mA 100,000 
NO, PC, Right Angle D 39-501 RED 39-501 BlK - 150mA'" 1,000,000 

NC E 39-2 39-6 -EW 250mA 250,000 
NC, Sealed F 39-352 RED 39-352 BlK ·EW 250mA 100,000 
NO, Limit G 39-101 INatural) - - 500mA 500,000 
NO, Overtravel, Sealed H 39-701 Natural) - -EW 15OmA" 100,000 
NC, Limil, Sealed I 39-702 (Natural) - -EW 250 rnA 100,000 

SPOT PC, Right Angle J 39-251 RED 39-251 BlK - 250 rnA 500,000 
SPDT PC, RA, Sealed J,L 39-250 RED 39·250BlK - 250 rnA 500,000 
SPOT, PC, RA, Wide Button K 39-261 RED 39-261 BlK - 250 rnA 500,000 
SPOT PC, RA, Wide, Sealed K,L 39-260 RED 39-260 BlK - 250 rnA 500,000 

NO M 30-1 30-3 -EW 1 Amp 1,000,000 
NO, UL Recognized M 3O-1Ul 30-3UL - 5 Amps 6,000 
NO, Sealed N 30-251 RED 30-251 BlK -EW 1 Amp 100,000 
NO, Overtravef M 30-15 30-37 - 1 Amp 500,000 

NO, Round Bezel ° 30-05.(11-502.(1303 3O-05.(J1-502.(1707 - 1 Amp 1,000,000 
NO, Square Bezel P 30-01.(11-500-0303 30-01.(11-500.(1707 - 1 Amp 1,000,000 
NC M 30-2 30-6 -EW 1 Amp 1,000,000 
NC, UL Recognized M 3O-2Ul 30-6Ul - 5 Amps 6,000 

NO Q 23-1 23-4 - 250mA 100,000 

NO R 4001 10--9 - 1 Amp 100,000 
NO, UL Recognized R 4OO1UL 10-9Ul - 3 Amps 6,000 
NC R 4002 10-10 - 1 Amp 100,000 
NC, Ul Recognized R 4OO2Ul 10-10Ul - 3 Amps 8,000 

SPDT S 46-101 RED 46-101 BlK - 250mA 250,000 
SPDT, Sealed T 46-150 RED 46-150BlK - 250mA 100,000 
SPDT, Round Bezel V 46-05-05-502.(1303 46-05-05-502.(1707 - 250mA 250,000 
DPOT U 46-200 RED 46-200BLK - 250mA 250,000 
OPOT, Sealed U 46-270 RED 46-270BLK - 250mA 100,000 

NO W 2201 7-7 - 10 Amps 25,000 
NC W 2202 7~ - 10 Amps 25,000 
SPDT W 7-26 RED 7-26 BlK - 10 Amps 25,000 

4-Way,SP4T W - 04A-K01 - 250mA 500,000 

*At 115 Vac resistive except as noted. **at 5 Vdc. ***At 28 Vdc. 
For prices and discounts, contact a local Sales Office, an authorized Distributor, or GRAYHILL 

Available From Your Local GRAYHILL Distributor 

EEM1989 For manufacturers'sales offices, see yellow pages 

Behind Max. 
Panel Width 

0.315 0.253 
0.215 0.253 
0.350 0.361 
0.455 0.253 
0.300 0.253 

0.490 0.253 
0.529 0.361 
0.650 0.505 
0.800 0.505 
0.560 0.505 

0.400 0.500 
0.400 0.500 
0.400 0.500 
0.400 0.500 

0.592 0.375. 
0.592 0.375 
0.632 0.505 
0.677 0.375 

0.930 0.640 
1.110 0.640 
0.605 0.375 
0.605 0.375 

0.663 0.468 

0.965 0.800 
0.965 0.800 
0.965 0.800 
0.965 0.800 

0.890 0.437 
0.957 0.437 
1.179 0.640 
0.921 0.625 
0.957 0.650 

1.239 0.880 
1.239 0.880 
1.239 0.880 

1.315 0.845 
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SINGLE DECK ROTARY SWITCHES 

• 1/2 Inch Diameter, 200 mA Rating 
• 1 to 2 Poles; 22112°, 30°, & 36° Throws 

.• PC, Military, and Adjustable Styles 

2/3 ACTUAL SIZE 

SERIES 
50 & 51 

STANDARD AND MILITARY QUALIFIED SWITCHES 
SERIES 50 AND 51 SWITCHES - FIGS. A AND B 

SERIES 50-36° (10 pOSition), 0.5 inch di.ameter. Length behind 
panel for solder lug is 0.617. Height above board for PC mount 
is 0.667. Circle of terminal centers is 0.320. Rated to make and 
break 200 mA for 10,000 cycles (360° turn and return). Available 
in all listed styles except D, DP, SD, and SDP. Adjustable 
stops have removable stop pins. Military styles are qualified 
to MIL-S-3786/20. 

SERIES 51 - 30° (12 position) and 22'12° (16 position), 0.562 inch 
diameter. Circle of terminal centers is 0.382 in 30° and 0.500 in 
22'12 0. All other dimensions and rating same as Series 50. Available 
in all listed styles except D, DP, SD, and SDP. Military 
styles are qualified to MIL-S-3786/35. 

ECONOMICAL DESIGN ROTARY SWITCHES 
SERIES 55 - FIGS. C AND 0, SERIES 56 - FIGS. E AND F 

SERIES 55 - Economical version of Series 50 and 51. 36° (10 
position) and 30° (12 position), 0.5 inch diameter. Length behind 
panel for solder lug is 0.635. Height above board for PC mount 
is 0.532. Circle of terminal centers are 0.340 (36°) and 0.366 (30°). 
Ratings same as Series 50. Available in all listed styles except 
military types. 

SERIES 56 - Short behind panel. 36° (10 position) and 30° (12 
position), 0.5 inch diameter. Length behind panel for solder lug 
is 0.480. Height above board for PC mount is 0.377. Circle of ter
minal centers same as Series 55. Ratings same as Series 50. 
Available in all listed styles .except military types. 
Solder lug terminals (all styles without Pl. 

CIRCUIT DIAGRAM 
Switch is viewed from shaft end and shown in position number one. 
For circle of terminal centers, see above. For center to center 
distance of common terminals, see the series and dimension below 
the 2-pole diagram. 

ONE POLE 

22-1/2° 

11 Ig ~3 14 

10~O .0
15 o 0 

90 016 
eO . 1 

7 0 O 2 
o 0 0 0 

6 5 4 3 

TWO POLE 

51-.156 

30° 

51-.156 
55/56-.190 

36° 

50-.125 

55/56-.190 

CHOICES 

SERIES 
55 

Angle Number 

SERIES 
56 

Positions Per 
Series Styles Of Throw Of Poles Pole, Min.-Max. 

A, S, 1 02 to 16 
P, & SP 221/2° 

2 02 to 08 
51 A, S, C, M, P, 

SP, cp, MP, 1 02 to 12 
CO, MO, COP, 30° 

& MOP 2 02 to 06 

1 02 to 12 
36· 

A, S. P, 2 02 to 06 
55/56 SP, 0, SO, 

OP, & SOP 1 02 to 10 
30° 

2 02 to 05 

A, S, C, M, P, 1 02 to 10 
50 SP, CP', MP', 36° 

CO', MO', 
COP', 

& MOP' 2 02 to 05 

'These styles in Series 50 (only) are not military qualified, but they are made like the 
military qualified switches. 

STYLES 

Solder Lug Terminals 
A = Basic Style 
D = Plus Adjustable Stops 
S = Shaft/Panel Seal 
SD = Seals, Adj. Stops 
C = Basic Mil. Qual. 
CD* = Mil. QuaL, Adj. Stop 
M = Mil. Qual., Seals 
MD* = MiL, Seal, Adj. Stop 

PART NUMBER FORMATION 

PC Terminals 
P = Basic Style 
DP = Plus Adj. Stop 
SP = Shaft/Panel Seal 
SDP = Seals, Adj. Stop 
CP* = Basic Mil. Qual. 
CDP* = Mil. Qual., Adj. Stop 
MP* = Mil. Qual. Seals 
MDP* = MiL, Seals, Adj. Stop 

lE Series: 50, 51, 55 or 56 E Style letters: See choices i~ chart 

1 Angle of throw (correlated ): 
22,30,36, 

.L Number of decks: 01 only 

56A36-01-1-09N TlL- Stop arrangement; use only for 1 pole 
switches with maximum positions: 
- C for continuous rotation or 
- F for a stop after last position. 
Leave blank for other switches and 
for adjustable stop switches. 

Contact type: S = shorting, N = non-shorting 

Number of positions per pole (correlated *): 
Minimum is 02; for maximum, see chart. 

" .- Use AJ here for switch styles with O. 

L-__ Number of poles (correlated *): 1 or 2 

;!;~ 
* Parts of the nl,i!'f:lf:ler are correlated to others and must agree. For 
example, a 30° ,,,,' pole switch is limited to 06 pOSitions per pole. 

For prices and discounts, contact a local Sales Office, an authorized 
distributor, or GRAYHILL. 

Available From Your Local GRAYHILL Distributor 

8·1746 For manufacturers' sales offices, see yellow pages EEM1989 
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1/4 AMP ECONOMICAL ENCLOSED MULTIDECK SWITCHES - SERIES 71 

.30° or 36° 1-3 Decks; 1 & 2 Poles 
• Adjustable & MIL-S-3786 Styles 
• 1/8" or 1/4" Shaft Diameter 
• Solder Lug or PC Terminal 
• Panel or Process Seal 
• Other Types Also Available 

Style AF 

DIMENSIONS - 71AF30 shown here; see also below. 

DIM. A 
± .046 

Style BT Style B 

I 

-t=:t::::J-t-tfrtti!ltttrtlt~t .562 -' ± .015 

I 
I 
I , 
, 

WIDTH AT PC BOARD IS 
.875 ± .015 FOR 30° SWITCH 
AND .725 ± .015 FOR 36° 
SWITCH. 

No. Of Dim. A 
Decks Standard 

1 .761 
2 .979 
3 1.197 

.412 
± .010 

Dim. A 
Military 

.761 

.979 
1.415 

~ .015 ± .002 
.110 

± .010 
.110 

± .010 

COMMON 

Dim. A 
Style BT 

.795 
1.040 
1.285 

.....J. 

± 

COMMON 

SPECIFICATIONS 

I i 'COMMON 
.037 TYP' I ± .005 

.075 TYP., 
±005 

I 

RATING: Switches make and break 400 mA 30 Vdc (or 115 Vac), 
resistive, for 10,000 cycles (or 200 mA for 25,000 cycles); and 250 
mA 30 Vdc, inductive (250 millihenries) for 10,000 cycles or 100 mA 
for 25,000 cycles. A cycle is a 360° rotation and a 360° return. For 
additional specifications, see the GRAYHILL catalog. 

STANDARD STYLES - STYLE LETERS A, B, F 
Style A shaft is 1/8" in diameter, with a 1/4" diameter bushing; style ORDERING INFORMATION 
B shaft is 1/4" in diameter with a 3/8" diameter bushing. Either style 
shaft may be ordered with either 30° or 36° angle of throw, with either 
solder lug (no style letter) or printed circuit terminals (style F). 

SEALED STYLES - STYLE LETTERS SAND T 
Style S is shaft and panel sealed. Shaft is sealed by an "0" ring inside 
the bushing; the panel, by a ring at the base of the bushing.Seals do 
not alter dimensions when switch is mounted. 
Style T is process sealed to protect the entire switch against spray 
and immersion cleaning of PC boards. Style T is available only in the 
1/4" shaft diameter, PC mount terminals, and fixed stops. 

ADJUSTABLE STOP - STYLE LETTER D 
Adjustable stop switches are standard switches with removable stop 
pins which the user can relocate as desired. They are available in 
either 30° or 36° angle of throw, with either shaft diameter, and with 
either solder lug or PC terminals. 

MILITARY QUALIFIED STYLES - STYLE LETTER M 
Style M switches are qualified to MIL-S-3786/39 and may be ordered 
by either the GRAYHILL part number or the M number. Military 
switches are available in 30° or 36° angle of throw, with either solder 
lug, or printed circuit terminals, in either shaft diameter. PC switches 
of 3 decks have a spacer deck after the second deck (see Dim. A in 
chart). 

"~------------------'ti 
For prices and discounts, contact your local Sales Office, an author
ized Distributor, or GRAYHILL. 

Available From Your Local GRAYHILL Distributor 

Style Choices No. No.Of Positions Per 
By Shaft Size Of Poles! Pole, Min.-Max. 

1/80ia. 1/4 Dia. Decks Deck 30° 36° 

1 02 - 12 02 -10 
01 

2 02 - 06 02 - 05 
A, AF, AS, B, BF, BS, 
ASF, AD, ASF, BD, 1 02 - 12 02 - 10 
ADF, MA, BDF, BT, 02 
MF, MAS, MB, MBF, 2 02 - 06 02 - 05 
MASF MBS,MBSF 

1 02 - 12 02 - 10 
03 

2 02 - 06 02 - 05 

PART NUMBER FORMATION 

,.------- Series, Style, and Angle of Throw (30° or 36°) 

,------- Number of Decks: 01, 02, or 03 

,------ Number of Poles per Deck: 1 or 2 

fr= Number of Positions per Pole. See chart. 
Minimum is 02. rr= Type of Contacts (N = Non-Shorting, 
S = Shorting) 

j Stop Arrangement (Applicable to 1 pole 
switches with maximum positions only. C = 
Continuous, F = Stop between first and last 

71A30-02-1-12N-C position) 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1747 
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1 AMP MUL TIDECK ROTARY SWITCHES - SERIES 42 AND 44 

SHOWN HERE 

• 30° or 36° Throws 
• 1-3 Decks; 1 & 2 Poles 
• Solder Lug Style, Fixed 

Or Adjustable Stops 

DIMENSIONS 

437 

~ODia 

Common locations for a single pole per deck 
switch. For common location on multipole 
switches see circuit diagram. 

Two mounting nuts are included. Dimen
sion A is 1.025 for 1 deck, 1.371 for 2 
decks, and 1.717 for 3 decks. Dimension 
B is .062 for 1 to 5 decks. 

CIRCUIT DIAGRAMS 

ALSO AVAILABLE' 

• 45°,60°, and 90° Throws 
• To 12 Decks; to 6 Poles 
• PC Mount, Military, Sealed, 

Concentric Shaft, Add-A-Pot, 
and UL Recognized Styles 

Grayhill or customer part no. marked 
on switch cover upon request. 
Military part no. marked on all 
qualified switches. 
Integral assembly nut, do.not remove. 
Bushing keyway .066 wide by 
.036 deep from a .375 dia. 
%-32 NEF-2A Thread. 

Shaft flat is opposite contact for first pole. 

36° ANGLE OF THROW 30° ANGLE OF THROW 

I '" Of 8USHING I 
7 8 KEYWAY 7 8 

60 0 0 0 9 L c~~ ~o 09 

• ~Yh~ " -,o-@J&-OCI - 50-~&--010---=-
I 10 , 

° I ,0 4 0 0 1 0 I 0 1 C1 
3 2 3 2 

I Ii. OF aUSHING I 
I} 10 KEYWAY 9 10 

aOOl! 1 800 11 
'00~0012 C20~0~ °Ot2 tt. 

- -& CI -~-'0--b-
60 ° I ° 1 60 ° ~ 0 lOCI 

'0102 50102 4 3 4 3 

ONE POLE TWO POLE ONE POLE TWO POLE 

SPECIFICATION 
Switches are rated to carry 10A, and to make and break the designated 
loads for 25,000 cycles (360° cw and 360° ccw) of operation, Resistive loads 
are 1A, 115 Vac: 1A, 6-28 Vdc; and 100 mA, 115 Vdc_lnductive loads are 
250 mA, 115 Vac; 100 mA, 6-28 Vdc, and 20 mA, 115 Vdc. 

Contact resistance is 200 milliohms maximum after life_ Insulation resistance 
is 50,000 megohms minimum initially, Voltage breakdown is 2,000 Vac, 
initially and 500 Vac minimum after environmental tests. Stop-strength is 
15 pound-inches minimum for fixed stop switches; 12 pound-inches for ad
justable stop. Shorting or non-shorting, wiping contacts have over 150 grams 
of contact force. 

SELECTION AND ORDERING INFORMATION 

Series No. Poles No. Of 
Angle Of Styles Of Per Positions 

Throw Decks Deck Per Pole 

A = Standard 
S = Standard, Shaft/Panel Seal 1 02-10 

4236· H = Military Qualified 125·C 
HS = Military Qualified, SIP Seal 2 02-05 
M = Military Qualified 85· 01-12 
UA = UL Recognized 1 02-12 

4430· US = UL Recognized, SIP Seal 
D = Adjustable Stops 

2 02-06 UD = Adj. Stops, UL Recognized 

Adjustable stop sWitches and some fixed stop sWitches are available from your local 
GRAYHILL Distributor. 

36° ANGLE OF THROW 30° ANGLE OF THROW 

062 dia hole after platmg 

SERIES 42 SERIES 44 

ADJUSTABLE STOPS 

Adjustable stop switches permit the user to externally set 
the switch stops which limit the rotation, by removing and 
relocating the stop washers. The panel or a knurled nut 
holds the washers in place. All other parts are the same 
as shown above. 

~Adliust,.ble stop washers. 

Use of knurled nut is optional. 

Available From Your Local GRAYHILL Distributor 

ALSO AVAILABLE 
For other angles of throw; 3 to 6 poles per deck; concen
tric shaft or PC styles, consult GRAYHILL catalog for com
plete engineering information and drawings, or contact 
your local sales office. 

PART NUMBERS 
r----- Number of Decks (1 to 3) fr Number of Poles per Deck (1 or 2) fr Number of Positions per Pole 

02, elc.; AJ = Adjuslable 

I. Type of Contacts 
N = Non-shorting. S = Shorting r Use o~~y for 1 Pole with Maximum 
POSitions for a Stop after Last 1 Position. For Conlinuous Rotation 
or Adjustable SlOP, leave blank. 

44 A 30 - 02 - 112 N - F 

1 T T Angle of Throw (See Series) 

- Style 
A = Standard. Solder Lug Terminals 
D = Style A with Adjustable Stops 

'---------- Series 42 (36°) or Series 44 (30°) 

For prices and discounts, contact your local Sales Office, 
an authorized Distributor, or GRAYHILL 

8·1748 For manufacturers' sales offices, see yellow pages EEM1989 



5100 

Part Number 
26ASD22-01-1·AJN 

SWITCHES 

1/2" BINARY CODED (HEXADECIMAL) SWITCH-SERIES 26 
• Shaft and Panel Seal ·1 Pole, 2-16 Positions, Adjustable 

PANEL SEAL REMOVED 
TO SHOW HOUSING OETAIl 

.125 OIA. :1:.002 

.202:1: .003 
ACROSS FLATS 

o (SWITCH SHOWN IN POS. 0) 

OF BUSHING'FLATS 

.010 

.125 OIA. 
:1:.003 

1/4-26 UNF-2A THREAD 

L~8_+';:::==l= 
,- L·O~Ecs. 

.250---+-~ 

= .IM 

I-----f--- .332 

. 250 -+---+-~ 

.300 

.200---.. 

5100 

t Of COMMON 

.500 OIA. :1:.015 ----t-~---I 
UNLESS OTHERWISE SPECIFIED 
TOLERANCES ARE ±.015 

GENERAL SPECIFICATIONS 
Rated to make and break logic compatible loads for 25,000 opera
tions; a cycle is 360 0 cw and 360 0 ccw. Terminals are marked on the 
switch. All switches have all terminals, regardless of the number of 
active positions. Shaft flat faces active position. 

ADJUSTA8LE STOPS 
The switch may have continuous rotation, or be adjusted to limit the 
rotation. The panel seal ring can be removed to expose the stop pin 
holes on the front of the switch. Two stop pins are supplied with the 
switch. One or both may be used to limit the rotation as desired. 

OPTICALLY COUPLED ROTARY ENCODER SWITCH-SERIES 61 
• Economical Touchscreen Alternative 

250 
± .002 
DIA 

• 1-Hand Control of Cursor and Entry 

~ 3/8-37 Ur-JEF·2A THREAD 

GENERAL SPECIFICATIONS 

ct OF POSITION #1 
& SHAFT FLAT 

Available in Quadrature 2 Bit Code (Q2B) or 2 Bit Counting Code 
(2BC) with (W) or without (WO) optional pushbutton entry switch. 
Pushbutton is actuated by pushing in on the shaft. Encoder is rated 
at 4-6 VDC, 30 mA maximum for more than 1 million cycles (cycle = 
3600 cw and 3600 ccw). Logic low is.5 V maximum; logic high is 3.8 
V minimum. Terminal locations are as follows: 

1 =Ground 4=Output B 
5= Output A 6-5V Supply 
2 & 3=Optional Pushbutton Switch 

. TRUTH TA8LES 
Output as related to pin locations is shown at right. For additional 
wiring diagrams, see Grayhill catalog. 

025 ± .002 SQUARE 
PIN (6 PLACES) 

ct OF SWITCH 

OF PINS 

ORDERING INFORMATION 

Posi· Push· Part No. 
tions button Code 

Q2B OUT 
PUTS 

CODE A B 

16 WO Q2B 61822-01-01 2. 

3 •• 

16 W Q2B 61822·01-02 • 
24 WO Q2B 61815-01-01 
24 W Q2B 61815-01-02 

Z 5 
0 • ~ 6 

W 7 •• 
24 WO Q2B 61815-01-01 

:i' 8 • 
r 9 

24 WO Q2B 61815·01·01 ;: 10 • ;::11 •• 
'" 12 • 13 ". 15 •• 

16 • For additional variations, contact Grayhill. 

2BC OUT 
PUTS 

CODE A B 

2 • 

• 
4 

Z 5. 
0 
~ 6 • 
'" 7 

~ 6 • 

r 9 • ;: 10 

~ 11 • 

'" 12 • 13 ". 15 • 16 

For prices and discounts of the items on this page, contact a local 
Sales Office, an authorized local Distributor, or Grayhill. 

Available through your local Grayhill Distributor 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1749 
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GRIMES MAKES GENUINE 
AMERICAN-MADE SWITCHES 
FOR JUST ~ 19¢* no maHer 
how many you buy ... 
NO ONE ELSE DOES. 
Grimes makes low-profile keyboard switches with just 5 moving 
parts for greater reliability. And Grimes gives you features like our 
unique bottom bearing to reduce binding and our built-in jumper 
to eliminate the need and expense of jumper wires or double-sided 
circuit boards. 
'Some comparable switches are sold for up to 95¢ each in small 
quantities, reducing in price to 25¢ each on orders of 100,000 or 
more. Our switches are 19¢ regardless of quantity. 

SPECIFICATIONS SPST 
LOW PROFILE SWITCH WITH TACTILE FEEL. 
Switch Contacts 

Contact Arrangement 

Contact Material 

Open Contact 
Resistance 

Contact Bounce Time 

Dielectric Strength 

Total Switch Travel 

Contact Terminals 

Switch Mounting 

Maximum Switched 
Voltage 

Maximum Switched 
Current 

Maximum Switched 
Power 

Mechanical Specifications 

ActuationfTravel 

Single pole, Single position, non
lock release with built in jumpers. 
Closed Contact Resistance Less 
than 4 ohms measured at 1 mA, 5VDC. 

Gold plated at contact points. 

Greaterthan 50M ohms 
measured at less than 5VDC. 
Less than 5mSEC, make or break with 
normal finger activation (1 mSEC typical.) 

Will withstand 110VAC for 1 minute. 
without breakdown or other defects. 
Greater than .115 inch, less than .130 inch. 

Four (4) solder pin terminals per 
switch contact torm internal jumpers. 
Terminals areot phosphor bronze 
alloy solder plated. 
Terminals will withstand two 
completely reversed 90 degree 
bends before breakage. 
Switch is self retaining by snap 
action of two ot the tour contact posts 
in a .062 thick PCB, betore soldering. 
Switch withstands flow soldering 
at 500 degrees F without masking. 

Locating posts provide positive rotational 
positioning when soldering the four 
terminals to the PC board. 

50VDC. 

10mA 

50 mW reSistive 

Force See graph below. 
Preload Greater than 22 grams, less than 42 grams. 
Pretravel Greater than .055 inch. 
Actuation Force Greater than 70 grams, less than 90 grams. 

Force VS. switch stem travel curve 

'60 f--+--II---+--+-t--+-H-+--+--I 

~" '20 -r- MAKE POINT+---+H!-+-+~ ~ .060·.010 INCHES 

r--TACTI(E AC~UATlbN FbRCE++-+-t--l 
I 70-90 GRAMS I 

80 -t--~I@ .~."" INCHEVS TRAVEL LIMIT 
II . .'2IJ..125 INCHES 

o 40 80 '20 '80 200 
MILS 

NO OVERSEAS DELIVERY CHARGES. 

SWITCHES 

Actuation Travel 
Contact Closure 

Switch Life 

Environmental Specifications 

Operating 
Temperature Range 

Storage Temperature 
Range 

Specification Verification 
Temperature Range 

Humidity 

Shock 

Vibration 

Thermal Cycle 

Ozone 

Hydrogen Sulfide 

Greaterthan .060 inch, less than .080 inch. 
Contact closure will be effected 
after no more than .095 inch stem travel. 
The switch will perform satisfactorily per 
this electrical specification after 10 x 106 

actuations while switching 1 mA. 

Greater than 0 degree C (32 degree F) 
less than 55 degrees C (131 degrees F). 
Greater than - 40 degrees C 
( - 40 degrees F) less than 
70 degrees C (158 degrees F) 

Greaterthan 15 deg rees C (59 degrees F), 
less than 30 degrees (89 degrees F) . 
Greater than 20% RH, less than 
90% RH (non-condensing) 
No defects in appearance or 
performance following a 30g 
shock per Mil-STD-202E, method 
213 B. Test condition K (30g. l1ms 
1/2 sine, 3 axis). 
No defects in appearance or 
performance following a random 
vibration test conducted per 
Mil-STO-202E method 214 test 
condition A (5.23g, 15 min, 3 axis). 
No defects in appearance following 
8 thermal cycles between - 40 
degrees C and 65 degrees C per 
attached cycle graph. 
No defects in appearance or 
performance following a 250 hour 
exposure t02.5 PPM ozone at 95% RH. 
No defects in appearance or 
performance following 250 
hour exposure to 25 PPM H2S. 
The fi rst two hundred hours 
at 95% RH and the final 50 
at not greater than 50% HR. 

FREE SAMPLES AVAILABLE. 

General layout and dimensions. 

192 
235 '~~4 88) TYP 

(597) 460 
~ I (1168)1YP 

720 III I 
(18.30) sa -~-

..L.-

E .. ~-:---~-:$-
.-c::;~~ /, ~ 

""" .... ~G)~ 
G) 

® 
METRIC 

DO NOT SCALE DRAWINGS. 

DO YOURSELF A FAKJR. SWITCH 70 GRIMES. 

5100 

--- -- -:===---- -- - -- - -- - -- ---- - --- -- - --- - -
-'111!!!!!!~-!!!': :...:...: ':' =- - -=-= ------,- -
.", TIlE AMERICAN SWITCH 

115 S. Arovista Circle, Brea, CA 92621 • (714) 671-3931 

NO FOREIGN CURRENCY HASSLES. 

8·1750 For manufacturer4lsales offices, see yellow pages EEM1989 



5100 SWITCHES 

REED SWITCHES 5." 

HAMLIN o~~ti>t 
~·~I~/ 0&/ \oQ:-

Lake Mills, WI 53551 '>'ON 5£,,5 

HAMLIN INC. 
612 East Lake Street 

Phone 414/648-2361 • FAX 414/648-5244 
Dry and mercury wetted magnetic 
reed switches are precision created 
for reliable operation under the 
most critical conditions. These 
switches are hermetically sealed for 
safe dependable use in any atmosphere 
and are unaffected by high or low 
temperatures or pressure. 

For detailed product information 
send for the Hamlin Reed Switch 
Catalog. The catalog provides 
complete information regarding 
specifications, dimensions, theory 
of operation, magnetic actuators, 
and reed switch application data. 

MINIATURE MAGNETIC REED SWITCHES 

SWITCH MAX, MAX, MAX, A.T, 
MODEL DIM,* DC SWITCH DC PULL·IN SPECIAL 

NUMBER FORM CODE RATING AMPS. VOLTS RANGE FEATURES 

MINI-2S-115 A 1 3W 0,250 150 7-22 Miniature Size 
MDRR-6-185 A 2 lOW 0.500 300 12-42 High Voltage Hold-off 
MDRR-4-185 A 2 10W 0.500 200 12-37 Small Size 
MDSR-4-185 A 3 lOW 0.500 200 12-37 .090" Dia. 
MLSR-4-185 A 2 20W 1.000 200 17-47 High Inrush 
MLRR-2-185 A 4 20W 1.000 200 1747 High Inrusl1 
MARR-2·185 A 4 lOW 0.750 200 12-52 Hi-Rei 
MARR-8-185 A 4 lOW 0.500 300 22-62 High Voltage 
MARR-5-196 A 4 lOW 0.500 1000 22-52 Breakdown 1500 Volts 
MRT-2-276 A 5 50W 1.500 180 37-62 High Current 
MRG-OT-175 C 9 3W 0.250 175 15·40 Mod. Current & Voltage 
MDRR-DT-175 C 8 3W 0.250 175 15-40 Small Size 

STANDARD SIZE MAGNETIC REED SWITCHES 

DRR-DTH-445 C 10 30W 0.500 250 40-100 High Breakdown 
DRT-DTH-445 C 10 50W 1.5 500 40-100 Inductive Loads 

HIGH CURRENT MAGNETIC REED SWITCHES 

DRR-129-425 A 11 100W 3 400 52-102 High Current 

MERCURY WETTED MAGNETIC REED SWITCHES 

MOC-1-387 A 6 SOW 2 500 35-65 Mercury Wet 
MOC-3-328 A 7 50W 2 500 35-65 Mercury Wet 

SWITCH DIMENSIONS 
FORMA FORM C 

( ) 

* DIMENSION CODE 1 2 3 4 5 6 7 8 

OVERALL INCH 1.235 1.590 1.590 2.230 2.230 2.250 1.580 2.066 
LENGTH 

A NOMINAL MM 31,36 40.38 40.38 56.64 56.64 57.15 40.13 52.47 

GLASS INCH 0.500 0.600 0,600 0.800 0.800 0,610 0.556 0.580 
B LENGTH 

MAX. MM 12.70 15.24 15.24 20.32 20.32 15.49 13.97 14.73 

GLASS INCH 0.070 0.105 0.090 0,105 0.130 0.130 0.100 0.105 
C DIAMETER 

MAX. MM 1.78 2.660 2.280 2.660 3.300 3.300 2.540 2.660 

ALNICO V PERMANENT MAGNETS 

SWITCH MAGNET 
LIST ACTUATOR LIST 

PRICE MAGNET PRICE 

1.39 H-31 .BO 
1.01 H-33 1.24 

.95 H-33 1.24 
,95 H-33 1.24 

1,32 H-33 1.24 
1.32 H-33 1.24 

.95 H-33 1.24 
1.07 H-33 1.24 
3.60 H-33 1.24 
2.14 H-33 1 .. 24 
3.47 H-33 1.24 
3.15 H-33 1.24 

5.74 H-32 2.76 
7.34 H-34 3.48 

3.59 H·34 3.48 

5.36 H-33 1.24 
6.93 H-33 1.24 

9 10 11 

2.125 3.375 3.250 

53.97 85.72 82.55 

0.610 1.562 2.000 

15.49 39.67 50.80 

0.130 0.218 0.207 

3.300 5.54 5.250 

H 31 1!,1 H 32 (0\89) t H 33 !L J. H 34 ~:., J. 
(~ (~ 

MAGNET PRICE 

TYPE 1-24 

H-31 .80 
H-32 2,76 
H-33 1.24 
H-34 3.48 

315 .92 
420 1.33 
625 1.90 

EEM 1989 

(O~ ,..-____ ---, , 

j , D I 10 
H ~2~ -, J--- 2(~)4 --t t 
315 

3,0 

(~ 
~ t-O 
I ,~5~~\ I --r 
~ T 

420 

-f-- -I-
I 20,0 I 
I--- (0.78)~ 

I 10 I 10 
I 19.1 J -, -r t-- (075) . I 254 I T 

4,0 l 625 1-- (1) - -J 1 
(0,15) ,--____ -----, ----L. 

0- t -.-.-+ 0 (~~3) 

t l-- (~~) ---l t 
For manufacturers' sales offices, see yellow pages 8·1751 
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HAse, j 
COMPONENTS INC. ___ J 

SINCE 1976 

OKI 
electric 
industry 
company, ltd. 

Specifications 

SWITCHES 

POLYMER FREE CONTACTS 
Y V\!I"" "" 

f O.5¢~ 2.~ max. 

It....... J 
----- 35.7 :t:0.3· ~ 

ORD·211 

0.35 X 0.6 2.341 malt. 0.35 x 0.6 ! 2.8¢ max. 

E::.::x:!J L~J:::~~~ __ J [ 

ORD·221 ORD·225 

0.35 x 0.6 ftr srP mall:. . r 0.5'; 2.2$ mall. 

I ["5 m,,'.. III· 14 .• m".CO •. 55I 
--- - 43.9 ±O 3 - -----' I ~-- 44.2 ±.03----1 

ORD·226 ORD·228 
Contact lA lA (offset) lA lA RLS/OP >0.8 lA lA 

ORD·234 

5100 

.. Contact resist. (lnitial)[mll] 150 max. 150 max. 150 max. 150 max. 150 max. 150 max . 
• ~~B~r~e~a~kd~o~w~n~v~o~lta~g~e~[=D~C~V]~~'~50~m~in~.~--~~~20~0~m~in~.------~~25~0~m~i~n~.------+-~15~0~m~i~n~.------~2~0~0~m~in~.~-----r~3~00~m7in~.----~ 

,2'0: Insulation resistance [a] 10' min. 10' min. 10" min. 10' min. 10' min. 10" min. 
ii~E~I~e~ct~ro~s~ta~t~io~c~a~p.~[~P~F]~-4~0~.2~m~ax~.------~~0~.3~m~a~x~.------~70.~3-m~a~x~.------+-70.~3~m~a~x-. ------~0~.3~m~ax~.-------r~0~.5~m~a~x~.----~ 
W~~C~o~n~t~ac~t~c~ap~a~c~it~y~[V~A~]~-4~I~.0~~------~~'0~~~----~-7'0~~~-----+-710~~~-----r~1~0~~-------r~,70~~----~ 
B~M~ax~.~c~o~nd~U~C~tiv~e~c~u~rr~.~[A~]-4~0~.3~--------~~I.~0----------+-~,.~0----------+-70.~5----------r-,~.0~---------r~2~.0~------~ 

Max. voltage [V] 24 100 100 100 100 200 

~ .. ~O~pe~r~at~e~t~im~e~[~m~s~] ____ -4~0~.3~m~ax~' ______ 4-~0~.3~m~a~x~. ______ +-~0.~4~m~a~x~. ______ +_~0.~3~m~a~x~'------r-o~.3~m=a~x. ______ _r~0~.5~m~ax~.----~ 
:,g Bounce time [ms] 0.3 max. 0.3 max. 0.4 max. 1.0 max. 0.3 max. 0.5 max. 
~.~rR~e~l~ea~s~e~t~im~e~[~m~s~1-----4~0~.0~5~m~a~x-.-----i~0~.0~5~m~a~x.------~~0.~0~5~m~a-x.------+-~0.~I-m~a~x-.------~0~.0~5~m~a~x-.------~0~.0~5~m~a~x-.----~ 
i~~Re~s~o~n~an~t~fr~e~q~ue~n~C-y7.[H7Z~]-4~8~6~00~±~50~0~---i~2=-75~0~±~2=5~0----~~37=0=0~±~3~0~0-----+~42~0~0~±~2~0~0-----r~5~3~OO~±~3700~----~2~2=00~±~30~0~--~ 
0~rM~ax~op~e~ra~t~in~g~f~re~q~.[~H~z~]-4~5~0~0~~~---i~50~0~==~----+-750~0~~~----+-~50~0~~~----~5~0~0~~~----~5~070~~----~ 

'l! Coil resistance [Q] 

~= No. of turns [Tl 
j8 Dimensions [mm] 
III Type No. 

Features 
(Contact material) 

600 450 450 450 450 500 
5000 5000 5000 5000 5000 5000 

2.0xl0 2.9x15 2.9x15 2.9x15 2.9x15 3.6x20 

8 6 6 6 6 3 

Ultra·miniature Miniature offset General purpose DpuroIIP.:,nout >0.8 (Rh General purpose Long life (Rh) 
Rh (Rh) miniature (Rh) miniature (Rh) 

2.75f11ax O.76¢ 2.81/1 

0JO'~ c:..2.7f/Jmax. ~ ~ ~ 
21 .• ..a:~ p 21 m",.SS;16.0~ 
55.0 ±O.3 55.4 :to.3 ,43.8 ±O.3\ 

O.5tj1,. 3.~5q, mal(. 0.541 '" I 2.5,4r/J max L O'S</>.'; 2.5.4'p max. 

bl16om"ri~ ffii514.m"~I~i14.m":~ 
4.5 51.6'±O.3 4.5 51.6 ±O.3 2.5 +0 3 1.51.6 ±o.a 

-. 33.7±O.3" , 

ORD·229 ORD·2210 ORD·2211 ORT·233 ORT·551 ORT·551·1 
Contact lA lA 1A lC lC lC .. Contact resist. (I nitial) [rna] 150 max. 150 max. 100 max. 150 max. 150 max . 150 max. 

u 
iii Breakdown voltage [DCV] 700 min. 300 min. 200 min. 200 min. 200 min. 200 min. 
,2.;: 

I nsulation resistance [Q] 1010 min. 1010 min. 10' 10' min. 10' min. 10' min. ~ .. uu Electrostatic cap. [PF] 0.2 max. 0.5 max. 0.3 max . 1.5 max. .!II! 
IU .. Contact capacity [VA] 20 70 30W max. 3 3 3 .c 

U Max. conductive curro [A] 2.0 2.5 0.5; in-rush 3 0.5 0.5 0.5 
Max. voltage [V] 250 100 100 30 30 30 .. Operate time [ms] 0.5 max . 0.5 max. 0.6 max. 1.0 max. 1.0 max. 1.0 max. u ... = Bounce time ems] 0.5 max. 0.5 max. 0.4 max. (NC) 1.0 max. (NC) 1.5 max. (NC) 1.5 max. 

~.; (NO) 1.5 max. (NO) 1.0 max. (NO) 1.0 max. 
I!- Release time ems] 0.1 max. 0.1 max. 0.05 max. 0.5 max. 0,5 max. 0.5 max . .. u 
AI! 

Resonant frequency [Hz] 2200 +300 2350 +250 4600 +500 6000 +4000 0 .. 
.c 
U Max. operating freq. [Hz] 500 500 500 200 

'l! Coil resistance [(l] 500 500 450 570 

i~ No. of turns [Tl 5000 5000 5000 5000 
~u Dimensions [mm] 2.8 x 18 3.6 x 20 2.9 x 15 3.6 x 10 
iii Type No. 7 3 6 10 

Features High breakdown High power (Rh) High inrush Miniature Ultra Miniature Ult'a Miniature 
(Contact material) voltage (Rh) transfer (Rh) transfer (Rh) transfer (Rh) 

For a comprehensive engineering Reed Switch Catalog, contact factory. (Also Available in RutheniumJ 

High Reliability Supported by Unique Technology. 
Flux Scanning Method: 
In spite of severe control of the sealing process, there is a slight prob· 
ability that foreign matter such as magnetic particles may enter the 
glass. After extensive study in the detection of micro impurities, OKI 
has adopted the highly reliable flux scanning method. In flux scanning, 
external magnetism is moved so that foreign matter near the reed 

is forced to jump to the contact part. The contact resistance then measured 
is used as the standard for the selection of characteristics. We have thus 
succeeded in remarkably improving the reliability of reed switches by 
replacing conventional visual checking with the latest flux scanning 
method. 

EXCLUSIVE AGENT FOR <E!> REED SWITCHES IN USA AND CANADA 

HASCO COMPONENTS,INC./247·40 JERICHO TPKE., BELLEROSE VILLAGE, NY 11001 / (516) 328·9292 TWX: 710·582·5750 FAX: 516·326·9125 

8·1752 For manufacturers' sales offices, see yellow pages EEM 1989 



5100 SWITCHES 5100 

HERMETIC 
SWITCH 

Max Max 
DC. DC. 

Model Form Watts Amps 

MICRO·MINIATURE 

HSR·OO3 A .01 .01 

HSR·042 A 0.3 .01 

HSR·370 C 3 .10 

MINIATURE 

HSR·1015RF A 10 .5 

HSR·1017 A 12 .5 

HSR·520 C 3 .25 

STANDARD 

HSR·190 A 15 1.0 

HSR·780 A 25 1.5 

HSR·630 C 25 1.0 

HIGH POWER 

HSR-134 A 100 3.0 

HSR·V205 A 200 3.0 

HSR·834 C 100 3.0 

HIGH VOLTAGE 

HSR·790 A 50 2.5 

HSR·V7K A 50 3.0 

HSR·V10K A 50 3.0 

Max 
DC. 
Volts 

10 

100 

28 

200 

200 

100 

250 

1500 

200 

100 

2500 

500 

1000 

5000 

7500 

Stock 
Amp-Turn Overall 

Pull-In Length 
Range Inches 

5-25 1.050 

10-35 1.850 

15-35 1.490 

40 2.090 

15-40 2.190 

15-40 2.000 

40-80 3.230 

60-100 3.200 

40-80 3.390 

60-100 3.390 

100-150 3.230 

60-100 3.390 

60-100 3.230 

60-125 3.230 

100-150 3.230 

REED SWITCHES 
FROM THE WORLD'S SMALLEST 

THROUGH THE INDUSTRY'S 
MOST POWERFUL 

Max Max 
Glass Glass 
Dia. Length 

Inches Inches Special Features 

.055 .210 
AVAILABLE IN 

.090 .370 HI-REL AND 
COMMERCIAL GRADES 

.072 .485 

.101 .800 
STANDARD OR RADIO 

.115 .850 FREQUENCY CONTACT 
PREPARATION 

.125 .600 

.210 2.100 
FULL SIZE 

.215 2.000 -ECONOMICAL 

.210 1.300 

.210 1.300 

.210 2.100 
POWER SWITCHING IN 

100 TO 200 WATT RANGE 
.210 1.300 

.215 2.000 

.210 2.100 
UP TO 10,000 VDC 

DIELECTRIC 
.210 2.100 

ASK FOR CATALOG 
ON COMPLETE REED SWITCH PRODUCT LINE 

INCLUDING OVER 40 STANDARD MODELS 

HERMETIC SWITCH, INC. 
P.O. BOX 1325, HIGHWAY 92 SOUTH I CHICKASHA, OKLAHOMA 73018 I TELEPHONE (405) 224-4046 

FAX 405-224-9423 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1753 
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idee IDEC Miniature Push buttons 
CORPORATION 

Your S.1t SIJ8CIaIIsts 

IDEC CorP9ratipn, 1213 Elko Drive, Sunnyvale, CA 94089-2211 
Catalog Requests: 1-800-283-4080, Extension 844. 
Telephone: Corporate Office: (408) 747-0550; Fax: (408) 744-9055 
Regional Sales Offices: Schaumburg, IL (312) 706-3880; Fort Pierce, FL (305) 461-4494 

A SERIES PUSHBlITTONS 

Standard Lens/Button 

Round Square Rectangular 

Large Lens/Button - New 

Round Square Rectangular 

FEATURES 
• Compact size-!2j.630 inch (016 mm) 
• Super Bright LED or incandescent illumination 
• Switching from 3 amps maximum down to 1mA 

AC/DC,SV 
• Enclosed 1 P40 or oiltight IP6S construction 
• SPOT and OPOT form C contact configuration 
• Momentary switch action (alternate action available) 

SPECIFICATIONS & CONTACT RATINGS 
Contact Resistance: SOmQ maximum (initial value) 
Insulation Resistance: 100MQ minimum (SOOV DC 

megger) 
Dielectric Strength: 2,OOOV AC, 1 minute 
Service Life (M~hanical): Momentary action type: 

1,000,000 operations min. 
Degrees of Protection: IP40: Enclosed type 

1P65: WaterprooflOiltight type 
Contact Configuration: SPOT, OPOT 
Contact Ratings: 3 amp, 2S0VAC/DC maximum 

lmA, AC/DC SV, minimum 
ContactMatarial: Gold-clad silver 

DIMENSIONS Dimensions in Inch .. (mm) 

Panel Thickness 

AntI-rotIlion Ring 
_10.238 

...... -\11) (0.5106.0) 

..l-r--1I'IF-FI'rI- J8B: $] 
~~~I.I l-(2a5)--1 

.8tO 
(155) 

ILLUMINATED-LED TYPE (MOMENTARY ACTION) 

& OperatIng 
11YDe No. EnclosedTYDCI (lP40) 'TYDe No. Oiltbht 1IIDe (lP65) 

& Voltage Contact Standard Large Standard Large 
Lens Lens Lens Lens 

6VDC SPOT AL6M-MI2" AL6M-M12M" AL6M-MI2P" AL6M-MI2PM" 

J 
±S% OPOT AL6M-M22" AL6M-M22M" AL6M-M22P" AL6M-M22PM" 

12VDC SPOT AL6M-M13" AL6M-MI3M" AL6M-MI3P" AL6M-MI3PM" 
+10% OPOT AL6M-M23" AL6M-M23M" AL6M-M23P" AL6M-M23PM" 

24VDC SPOT AL6M-M14" AL6M-MI4M" AL6M-MI4P" AL6M-MI4PM" 
±10% DPDT AL6M-M24" AL6M-M24M" AL6M-M24P" AL6M-M24PM" 
6VDC SPOT AL6Q-M12" AL6Q-MI2Q" AL6Q-M12P" AL6Q-MI2PQ' • 

! +S% OPOT AL6Q-M22" AL6Q-M22Q" AL6Q-M22P" AL6Q-M22PQ" 

• 12VDC SPOT AL6Q-M13·· AL6Q-M13Q·· AL6Q-M13P" AL6Q-MI3PQ·· 

II +10% OPOT AL6Q-M23" AL6Q-M23Q" AL6Q-M23P" AL6Q-M23PQ' • 
24VDC SPOT AL6Q-M14" AL6Q-MI4Q" AL6Q-M14P" AL6Q-M14PQ· • 
±10% OPOT AL6Q-M24" AL6Q-M24Q" AL6Q-M24P" ALSQ-M24PQ" .. 6VDC SPOT AL6H-M12" AL6H-MI2W . AL6H-M12P" AL6H-M12PW 

.!! ±S% OPDT ALSH-M22" AL6H-M22H" AL6H-M22P" AL6H-M22PW ::I 

~ 12VDC SPOT AL6H-M13" AL6H-MI3W AL6H-M13P" AL6H-M13PW 

J ±10% OPOT AL6H-M23" AL6H-M23W AL6H-M23P" AL6H-M23PW 
24VDC SPOT AL6H-M14" AL6H-MI4W AL6H-M14P" AL6H-M14PW 
±10% DPOT AL6H-M24" AL6H-M24W AL6H-M24P" AL6H-M24PW 

Voltage/Current Ratings: 6VDC: 6VDC/20mA 
LED Lamp 12VDC: 12VDC/13mA 

24VDC: 24VDC/l0mA 

Ordering Notes: 'Speclfy lens color codes: 
R-Red A-Amber 
G-Green Y-Yellow 
W-White 

ILLUMINATED-INCANDESCENT TYPE (MOMENTARY ACTION) 

& Operating 
lYpe No. Enclosed"fYpe (IPIIO) lYpe No. Oiltight "fYpe (lP65) 

& Contact Standard Large Standard Large VOltage 
Lens Lens Lens Lens 

SVAC/DC SPOT AL6M-M1S" AL6M-M1SM·· AL6M-M1SP" AL6M-M1SPM·· 

'0 
±5% DPOT AL6M-M2S" AL6M-M2SM·· ALBM-M2SP" AL6M-M2SPM·· 

c 12VAC/DC SPOT AL6M-MI6·· AL6M-MI6M" AL6M-M1Bp·· AL6M-MI6PM" ::I a. ±10% OPOT AL6M-M26" AL6M-M26M·· AL6M-M26P" AL6M-M2BPM" 
24VAC/DC SPOT AL6M-M17" AL6M-M17M" ALBM-M17p·· ALBM-M17PM" 

+10% OPOT AL6M-M27" ALBM-M27M" AL6M-M27P" ALBM-M27PM" 
SVAC/DC SPOT ALBQ-M1S·· AL6Q-M1SQ" AL6Q-MISP" AL6Q-M1SPQ·· 

! ±S% DPOT AL6Q-M2S" AL6Q-M2SQ" ALBQ-M2SP" AL6Q-M2SPQ· • 

•• 12VAC/OC SPOT AL6Q'M1B" AL6Q-M16Q" AL6Q-M16P" AL6Q-M16PQ·· ,. ±10% OPOT AL6Q-M26" AL6Q-M26Q" AL6Q-M2BP" AL6Q-M26PQ· • 
24VAC/DC SPOT AL6Q-M17" AL6Q-MI7Q" ALBQ-M17P" AL6Q-M17PQ·· 

±10% DPOT AL6Q-M27-* AL6Q-M27Q" , AL6Q-M27P" AL6Q-M27PQ· • .. SVAC/OC SPOT ALSH-MIS" AL6Q,M1SW ALBH-M1SP" AL6Q-M1SPW 
.!! +S% OPOT AL6H-M2S" AL6Q-M2SW AL6H-M2SP" AL6Q-M2SPW ::I 

f 12VAC/DC SPOT AL6H-M16·· AL6Q-M16W. AL6H-M16P" AL6Q-MI6PW 
±10% OPOT AL6H-M26" AL6Q-M26W AL6H-M26P" AL6Q-M26PW 

24VAC/DC SPOT AL6H-M17" AL6Q-M17W AL6H-M17p·· AL6Q-M17PW 
±10% DPOT AL6H-M27·· AL6Q-M27W AL6H-M27P" AL6Q-M27PW . Voltage/Current Ratings: 5V AC/DC: 6V(AC/DC)/70mA Ordering Notes: Specify lens color code: 

Incandescent Lamp 12V AC/DC: 12V(AC/DC)/37 rnA R - Red A - Amber 
24V AC/DC: 24V(AC/DC)/24mA G-.Green S-Blue 

W-While 

...... _ NON-ILLUMINATED (MOMENTARY ACTION) 

8·1754 

-(TOP) 

~~@3 (~-
.110 
(155) 

~oo ~--.. (125) . 

'fYpe No. Enclosed lYpe (lP40) 

Shape Contact Standard Large 
Button Button 

ROl!nd 
SPOT AB6M-M1" AB6M-M1M" 
OPPT AB6M-M2·· AB6M-M2M" 

Square 
SPOT ABBQ-M1" AB6Q-M1Q" . 
OPOT AB6Q-M2" AB6Q-M2Q'~ 

Rectangular 
SPOT AB6H-M1" AB6H-M1W 
PPOT AB6H-M2" AB6H-M2W 

Ordering Notes: 'SpeClfy button color code: B - Black 
R-Red 

TERMINAL 
ARRANGEMENT 

For manufacturers' sales offices, see yellow pages 

lYpe foIo. Oilti aht 'fYpe (lP65) 
Standard 

Button 
AB6M-M1P" 
AB6M-M2P" 
AB6Q-M1P" 
AB6Q-M2P" 
AB6H-MIP" 
AB6H-M2P" 

G-Green 
W-White 

Large 
Button 

AB6M·M1PM· 
AB6M-M2PM" 
AB6Q-M1PQ·· 
AB6Q-M2PQ·· 
AB6H-M1PH" 
AB6H-M2PW 

S-Blue 
Y-Yellow 

EEM1989 



5100 SWITCHES 5100 

idee IDEC Miniature KeylockiSelector Switches 
CORPORATION 

reur SIJIh:IJ SpecIalists 

IDEC Corporation, 1213 Elko Drive, Sunnyvale, CA 94089-2211 
Catalog Requests: 1-800-283-4080, Extension 844. 
Telephone: Corporate Office: (408) 747-0550; Fax: (408) 744-9055 
Regional Sales Offices: Schaumburg, IL (312) 706-3880; Fort Pierce, FL (305) 461-4494 

A SERIES SELECTOR SWITCHES 

Knob Type Selector Switches - New 

Round Square Rectangular 

Key Lock Selector Switches - New 

Round Rectangular 

FEATURES 
• Compact size -0.630 inch (016mm) 
• Knob and Key lock type selector switches available in 2 

and 3-position 
• Switching from 3 amps maximum down to 1mA 

AC/DC,5V 
• Enclosed IP40 or oiltight 1P65 construction 
• SPOT and DPOT form C contact configuration 

SPECIFICATIONS & CONTACT RATINGS 
Contact Resistance: 50mQ maximum (initial value) 
Insulation Resistance: 100MQ minimum (500V DC 
megger) 
Dielectric Strength: 2,000V AC, 1 minute 
Service Life (Mechanical): 250,000 operations min. 
Degrees of Protection: IP40: Enclosed type 

1P65: WaterprooflOiltight type 
Contact Configuration: SPOT, OPDT 
Contact Ratings: 3 amp, 250V AC/DC maximum 

1mA, AC/DC 5V, minimum 
Contact Material: Gold-clad silver 

DIMENSIONS Dimensions in inches (mm) 

Panel Thickness 

Anti-rotation Ring £'f1':6~ 
lock",R,,, \1[: G~'" __ ....... _ 

T\. ffEf~ m m 
If:'-L'02J I~I 116m 1 1.?0m .1 
~ (22) (26) 

TERMINAL ARRANGEMENT 

2- & 3-POsmON SELECTOR SWITCHES 
8. Contact Position (TOP) lYpeNo. 

" Position 
Center Right 

Contact En1sedJYpe Oi'1~~ .c Left (/I 1P44 
'''''OC V NO NC 

AS6M·2Y1 °t y SPOT AS6M-2Y1P 
L R 

V ec::"!8CI~ V ~=I 
'tI '8!'8! \~1'; OPOT AS6M-2Y2 AS6M-2Y2P 
C 2-Position 
:I Maintained 

& L C R 

\V ~acI~ Co~~~ c!-~c:~ 
NONe NONe *8!NJ! '§!\~ OPOT AS6M-3Y2 AS6M-3Y2P 

3-Position 
,\.Ot 

Maintained 

NO NC V NO He 

°t Y SPOT AS6Q-2Y1 AS6Q-2Y1P 
L R 

I! V ~acI=~ V eo';:".ct:~ 

!! 2-Position rJ!rJ! 1~\~ OPDT AS6Q-2Y2 AS6Q-2Y2P 

/l Maintained 
L C R 

\V 
Lett IIlglli Left AIO~l .... ..., 

COni""lCOnIacl "'_ ...... "'"~ ....... \'ittl! '81'8! '8!\~ OPOT AS6Q-3Y2 AS6Q-3Y2P 
3-Position 
Maintained 

"" NC V NO NC 

°t '\. SPDT AS6H-2Y1 AS6H-2Y1P 
L R .. 
V .!! c!-~~ V ec:-:1Ct~ :I 

~!rJl 1~1~ OPOT AS6H-2Y2 AS6H-2Y2P GI 2-Position C 

~ 
Maintained 
L R C 

I. \V ~""i~~i Co~~ ~= NONe NONe NONe MONe 'tJl"\'f OPOT AS6H-3Y2 AS6H-3Y2P 
3-Position ,\eDt °tOt 
Maintained 

2- & 3-POSITION KEY LOCK SELECTOR SWITCHES 
8. Contact Position (TOP) Type No. 

" Position 
Center Right 

Contact 
Encj»se1tlYpe Oi~~~ .c Left (I) 1P40 

NONe 

V 
NO NC 

°t '\. SPOT AS6M-2K1 (*) AS6M-2K1P(*) 
L R 

V ~*':=,. / ~c:~ 
'tI 

~!~! ,\"\1 DPOI AS6M-2K2(*) AS6M-2K2P(*) C 2-Position 
:I Maintained 
& L C R 

\V .... - Left Righi ~~ 

'i~! f8!~! '8!1~ OPOT AS6M-3K2 (*) AS6M-3K2P(*) 
3-Position 
Maintained 

NO NO / NO NC 

°t '\. SPDT AS6Q-2K1 (*) AS60-2K1P(*) 
L R 

f V Left Righi 

~ 
~Iacl~::i 

" 2-Position ~!~l 1'11'l OPDT AS6Q-2K2i) AS6Q-2K2P(*) 
:I 

/l Maintained 
L C R 

\V ~~ ~taetc:f'~ .... . ... """" ....... NONe NONe NONe: NONe: 

NJl'~ OPOT AS6Q-3K2(*) AS6Q-3K2P(*) 
3-Posltion ,\eDt °tot 
Maintained 

NO NC V NO '" 

°t '\. SPOT AS6H-2K1 (*) AS6H-2K1Pi) .. L R 
. .!! V :I ~ic::.~ V ~1c:'~1 

GI ~!'t1! 11'~ OPOT AS6H-2K2i) AS6H-2K2P(*) C 2-Position 

! Maintained 
L C R 

\V 
L.tI Righi ~~~ ~~ II: Conr..:1Conr..:1 

NONe NONe NONe NONe 

~11'1 OPOT AS6H-3K2(*) AS6H-3K2P(*) 
3-Position ,\.Ot °tOt 
Maintained 

Ordering Notes: (*) Indicate Key Removeable Position Code: A - All Positions 
B-Removeable Left 
C-Removeable Right 
D-Removeable Center 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1755 



5100 SWITCHES 5100 

SWITCH LOCKS 
"" .... Lock 

'D!I A D'v'.'on of The E •• 'ern Co. 

LQ7 
ELECTRICAL RATINGS 
4AMPS@125VAC 
2AMPS@250VAC 
4 AMPS@ 28 VDC 

~'13 
~ ~,~~ . 

STANDARD & 2OKVOC ANTI-STATIC 
PROTECTION ROTARY SLIDE SWITCHES 

LQ9 

ELECTRICAL RATINGS 
4 AMPS@125VAC 
2AMPS@250VAC 
4AMPS@ 28VOC 

TOIA• 

+++-1-

STANDARD & 2OKVOC ANTI·STATIC 
PROTECTION ROTARY SLIDE SWITCHES 

LQ14 
ELECTRICAL RATINGS 
4AMPS@125VAC 
2AMPS@250VAC 
4 AMPS@ 28 VDC 

MAINTAINING MOMENTARY 

4&- OPTION I 

FOR LOCK DIM'S, REFER TO LQ7. 

LQl 

ELECTRICAL RATINGS 
5AMPS@115VAC 
5AMPS@ 24VAC 

LQZO 

ELECTRICAL RATINGS 
4AMPS@125VAC 
2AMPS@250VAC 
4 AMPS @ 28 VDC 

STANDARD & 20KVDC ANTI-STATIC 
PROTECTION ROTARY SLIDE SWITCHES 

S109 
ELECTRICAL RATINGS 
0.50 AMP @110VAC 
0.50 AMP@ 110 VOC 

LQ13 
ELECTRICAL RATINGS 
4AMPS@125VAC 
2 AMPS@250VAC 
4 AMPS @ 28 VOC 

ELECTRICAL RATINGS 
5AMPS@120VAC 
5 AMPS @ 124 VDC 

STANDARD & 2OKVOC ANTI-STATIC 
PROTECTION ROTARY SLIDE SWITCHES 

LQ22 

150 MA. @ 
28 VDC RESISTIVE 
100 MA.@ 
115 VAG RESISTIVE 

~- 1'r 

Bun 

t zii 

~ 13 __ 
is 64 -

I~ J L,~ 
303 WEST HINTZ ROAD WHEELlNG,IL60090 PHONE(312)537-1800 TWX 910-65l-0221 FACSIMILlE(312)537-1881 
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5100 SWITCHES 

SWITCH LOCKS 
Illinois Lock COlDpany A Division of The Eastern Co. 

5204 
ELECTRICAL RATINGS 
4AMPS@125VAC 
2 AMPS @250VAC 
4 AMPS @ 28 VDC 

LQ13CC 

ELECTRICAL RATINGS 
200 M.A. @ 28 VDC 
150M.A.@115VAC 

STANDARD & 20KVDC ANTI-STATIC 
PROTECTION CENTER COMMON SWITCHES 

LQ18 

ELECTRICAL RATINGS 
20 AMPS @ 600 VAC 

LQ7CC 
ELECTRICAL RATINGS 

200 M.A. @ 28VDC 
150 M.A. @115VAC 

STANDARD & 20KVDC ANTI-STATIC 
PROTECTION CENTER COMMON SWITCHES 

LQ21 
ELECTRICAL RATINGS 

200 M.A. @ 28 VDC 
150M.A.@115VAC 

OR 

ELECTRICAL RATINGS 
4 AMPS @125VAC 
2 AMPS@250VAC 
4 AMPS @ 28 VDC 

STANDARD & 20KVDC ANTI-STATIC 
PROTECTION CENTER COMMON SWITCHES 

LQ14CC 
ELECTRICAL RATINGS 

200M.A.@ 28VDC 
150M.A.@115VAC 

MAINTAINING MOMENTARY 

45° OPTION I 

UL & CSA LISTED CAM SWITCH FOR LOCK DIM·S. REFER TO LQ7CC 

LQ17ZZ 

ELECTRICAL RATINGS 
4AMPS@125VAC 
2AMPS@250VAC 
4 AMPS @ 28 VDC 

STANDARD & 20KVDC ANTI-STATIC 
PROTECTION ROTARY SLIDE SWITCHES 

LQ17CC 

ELECTRICAL RATINGS 
200 M.A. @ 28 VDC 
150 M.A.@115VAC 

STANDARD & 20KVDC ANTI-STATIC 
PROTECTION CENTER COMMON SWITCHES 

World's largest selection of 
switch locks for standard and 
OEM applications. Varying 
levels of security. Maintaining 
and momentary indexing, 
lengths starting at less than 1", 
milliamps to 20 AMPS, single 
and multiple poles, shorting 
and nonshorting contacts, static 
protection to 20 KVDC, quick 
connect, solderlug and PC ter
minals, L.E.D. indicator lights, 
custom wire harnessing, com
bination cam/switch lock. 

5100 

303WESTHINTZROAD WHEELlNG,IL60090 PHONE(312)537-1800 TWX910-651-0221 FACSIMILIE (312) 537-1881 
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5100 

Keyswitches 

Description 
Especially designed for keyboards, ITT key
switches present a large choice of dimensions, 
travel, buttons, colours etc. 

Mechanical data 
Operating force 
Nominal travel 
Maxi travel 
Electrical data 
Contact type 
Contact material 
Voltage maxImin 
Switching power 
Switching current maximin 
Contact resistance 
Insulation resistance 
Bounce 
Operating life 
Clill'l8tic data 
Operating temperature 
Soldering 
Washing 

Note: N.O.: Normally Open 
S: Silver plated 
G: Gold plated 

:SWITCHES 

KSAlKSD 
KSA miniature keyswitch with low travel, wash
able, automatic insertable good tactile feed back. 
KSD same family as KSA but with red, green or 
yellow led 2 light pipe form: round or rectangular, 2 
button form: round or square. 

KSA 
1.3 N + 25% standard 
0.3mm~:' 
0.8mm 

NO 
S (G or reguest) 
50 V/20 mV 
1 VA 
50 mAIl mA 
50mfl 
> 105 Mfl 
.; 1 ms 
105 

-40'C + 90'C 
250°C ± 5°C/2 sec 
Sealed for solvent 
Immersion 
Options 
• KSB: WIO actuator 

KSD 
1.6 N + 25% standard 
0.2mm::' 
0.3mm 

NO 
S 
50 V/5 V 
1 VA 
50 mAll0 mA 
50mfl 
> 105 Mfl 
.; 5 ms 
105 

-20'C + 125'C 
260'C/2 sec 

• KSL: long actuator (6.6 mm) 
• KSA: standard version 
• KSAV: vertical version 
• Different buttons available 
• Special: 3N operating force 
Note: illuminated button KSD are 
compatible with non illuminated KSA 

KSO 
0.13 

... ...........-+ 
2.54 ~ 0.4 

2.st ~pi~ij=~ "---"'--1" 
0.3 J 
'1 

0.5 4 
6 -->i 

Travel ------O.2mm 

5100 

ITTSchadow 

MD/MDP 

MD module is an inpulse keyswitch with rubber 
dome, MDP with additional button can be used 
directly in a keyboard with low travel and good 
tactile feed back. 

MD MDP 
2.6N 2.4 N 
0.6mm 0.3mm 
1.5 mm 0.5mm 

NO NO 
S G S 
100 V 100 V 100 V 
6VA 3 VA 6VA 
100 mA 50mA 100mA 
< 10mfl < 15 mfl <10mfl 
> 105 Mfl > 105 Mfl > 105 Mfl 
< 100 J1.S < 100 J..tS < 100 J..tS 
106 5.106 2.105 

-25'C + 70'C 
235'C/5 sec 
Cleaning by immersion at normal temperature in 
alcohol or freon TF or TE 
Options 
MD 40 for - 40 + 70'C 

,0a MOP 

ITT Schadow Inc .• 8081 Wallace Road, Eden Prairie, MN 55344.612/934-4400 
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5100 

Keyswitches 

os 
Keyswitch with impulse contact, D6 is suitable for 
keyboard with XY matrix. 4 versions of integrated 
button, good tactile feed-back. 

1.3 N ± 30% 
0.8 
0.8mm 

NO 
S 
100 V 
6VA 
100mA 
< 100 mil 
105 MO 
<3ms 
2,5.105 

-20°C + 85°C 
235°C/5 sec 
Board side only 
Options 
• D6 with shaft 3.3 x 3.3 
• D6 with flat surface 
• D6 with square button 0 7.7 x 7.7 
• D6 with round button 0 9 
• Snap-on button 0 12.4 

•

RQ3 ""T 

10 11.5 

0.5' ~ 
00.8 .~---;;;" 

rt'1 .5 

.'2 L 'I:-:¥---1-

D6with 
~uare button 

RQ3 

06 with 
round button 

SWITCHES 

MSL 

Momentary keyswitch sealed too EIA-448-2. Mul
tiple kecap options and one or two LED's avail
able. Gold or Silver contacts. 

2.2N 
I.Smm 
1.8mm 

Single Pole Throw NO 
Ag Au 
12 V 12 V 
360mW 180mW 
30mA ISmA 
., 50 mil ., 75 mil 

"" 9.10 MO "" 9. 10 Mil 
<15ms <5ms 
"" 250,000 (at Max. Power) 

-25°C + 70°C 
Flow soldering 250°C 2 to 4 sec 
Washable 

L-

9ri=R 
'.502PLSr~ 

12.70 
12.06 

[]J 064 

I-fjl/--- 6.35 

r'4731 '-+-!::Eft~""'IIi 1.42 DlA 2 PLS 
LOCATING 

STUD 

5100 

ITTSchadow 

DC 60 

Momentary keyswitch for alphanumerical key
boards. Low profile (16.7 mm). 
Push-push option and spacebar available. 

0.7N 
I.Smm 
3.2mm 

Single Pole Single Throw NO 
Au 
30V 
I.SW 
SOmA 
., 150 mil 

"" 100 MO 
0.5 ms Nom. 5.0 ms Max. 
10,000,000 (at 250 mV amp Power) 

O°C to 50°C 
Hand solder 260°C 2 sec. Flow solderable 
Hand clean freon TF 
'Prevent flux from top side of PCB. 
Restrict top surface of board 10 83°C Max 

STANDOFF 

DIATYP~' 
305 • E;J 

DIA -. 660 
145 EI __ 

PAD • t 

ITT Schadow Inc., 8081 Wallace Road, Eden Prairie, MN 55344.612/934-4400 
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Push button switches 

Description 

Push button switches family ITT offering large 
possibilities due to 
• button style 
• assembly system 
• contact type 
• travel et.. 

Mechanical data 
Number of modules 
Pitch between modules 
Maxi travel 
Operating force 

Mechanical function 

Elec.trical data 
Number of change over 
Contact material 
Max voltage 
Switching current 
Switching power 
Contact resistance 
Volta~e between contacts and 
stability contacts and earth 
Insulation resistance between 
Operating life 
Climatic data 
Operating temperature 
Soldering 
Washing 
Note: Changer-Over: C/O 

Silver plated : Ag 
Gold plated: Au 

F Series 

These switches offer wide possibilities: 
• up to 10 change overs per module 
• frame up to 23 positions with 5 different pitches 
• patented mechanical indicator buttons. 

1 to 23 
10 - 12.5 - 15 - 17.5 - 20 mm 
4.7mm 
6 N for C/O, 11 N 10 C/O 

Interlocking, interdependent 
Release key, push-push 

2to 10 
Ag 
30V-
0.5A 
15W 
,,; 10 mO 
1500 V 
1500 V 

'" 103 MO 
105 

-20°C + 70°C 
260°C/5 sec max. 
Sealed contacts 

Au 
30V -
0.04 A 
300mW 
,,;20mO 

c -c ~ c~3 r 1 T TT, 6-= 0.2 14.3+°' 

<1>' 2.4 _ 0.05 F·Chassis 

Travel 3.33 
max 4.7 

(l5 18 

5100 

ITT Schadow 

PYA 
Rear terminated modular push buttons for PCB 
mounting parallel to the front panel. 
PVA presents low operating force, shorttravel and 
small sizes. 

1 to 16 
10 - 12.5 - 15 mm 
2.2mm 
PVA1 : 120 cN PVA2: 170cN 

PVA 1 : Momentary - PVA2 : Push-push 
PVA 1, PVA2 : Interlocking, release 

2 
Ag 
50V-
0.1 A 
3W 
<50mO 
250 V -
500 V -
> 100 MO 
50,000 

-25°C +85°C 
260°C/5 sec. 
Sealed contacts 

~
6 OA 

3.5 ~ 11 I I.. ' Switching 1 .5 

6.5 

7.;; c c -c-- 7.5 
VerSion A r- -----+-- d --+- I' Travel max 2.2 

- 1!f1l!l 9 .. 3 0.4 

10 

ITT Schadow Inc., 8081 Wallace Road, Eden Prairie, MN 55344.612/934-4400 
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Rotary switches 

Description RTE 02/03 

ITT, one of the world of products leaders in rotary 
switches present a wide range, easy to use and 
adapt to customer specific requirements. 

Micro-miniature rotary switch with 2 or 3 positions: 
• operation by screw slot or by shaft, or by button 
• Main applications in telephone set, computer or 

electronic controls. 

Mechanical data RTE02 RTE03 
Number of wafer 
Number of polelwafer 1 1 
Number of positions 2 3 
Coding 
Angle between position 120' 60' 
Shaft diameter o 4 mm (in shaft version) 
End stop Yes Yes 
Wafer material Thermoplast. Thermoplast. 
Electrical data 
Contact type 
Contact material S S G 
Max switching power 0.5W O.SW 0.3W 
Switching current maximin 100/1 mA 100/1 mA 
Carrying current 
Voltage maximin SO/2 V SO/2 V 30/0.05 V 
Contact resistance 50mfl SOmfl 
Voltage stability between 
contacts and contacts and earth 500 V RMS 500 V RMS 
Insulation resistance between contacts and 
between contacts to earth (500 V Cel 104 Mfl 104 Mfl 
Number of operations max. 1500 index. 1500 index. 
Climatic data 
Climatical category 25/85/21 
Operating temperature ~ 40'C + 85'e ~400e + 85°e 
Soldering Wave 
Washing W/O thermal shock 
"MBB shorting - BBM : non shorting. Note: S = Silver - G = Gold 

5100 

ITTSchadow 

RTE 10/16 

Microminiature rotary switch for PS board with 
coding function 10 to 16 position operating by slot, 
shaft or button. 

RTE10 RTE 16 
1 1 

1 
10 16 
BCD HEX 
36° 22.So 
04 mm (in shaft version) 
WID WID 
Thermoplast. Thermoplast. 

G G 
0.3W 0.3W 
100/1 mA 100/1 mA 

30/2 V 3012 V 
100mO 100mO 

300 V RMS 300 V RMS 

104 Mfl 104 Mfl 
20,000 index. 20,000 index. 

25/85/21 

Wave 
WID thermal shock 

~:($ '"\ 
"'" 36" . , , 
.~ =. __ J._ RTE 10 

&I '" 

RTE 16 

ITT Schadow Inc., 8081 Wallace Road, Eden Prairie, MN 55344.612/934-4400 
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INDEX BY PREFIX NUMBER 
PART NO./SERIES 

01-365 
01-7 
01-9 
05-1,2,4 
05-6 

11 
14 
16 
18 
18 
22 
23 
26 
30 
34-50 
36 
39 
43 
44 
50 
50-21 
55 
60 
61 
65 
70 
71 
72 
76-1 
78 
80 
86 
124 
150 
16X 
17X 

DESCRIPTION 

One-light bushing mount, MIL-22885 pushbutton 
One-light bushing mount pushbutton 
Pushbutton caps 
One-light snap-in pushbutton 
One-light snap-in pushbutton 

Miniature, 10 Amp, double-break 
20 Amp, double-break 
Sub-miniature, 10.1 Amp, double-break 
Series SE 1022 slide voltage selector & power 
Sub-miniature, 7 Amp, double-break 
Miniature, 10 Amp, double-break 
Mini-Mike, miniature low-level slide 
Sub-miniature, double-pole, 8 Amp 
TO-5 rotary spasaver 
Tapit, miniature pushbutton 
Sub-miniature, triple-pole, 7.5 Amp 
LED miniature low-level pushbutton 
Economite line miniature slide 
Miniature Economite pushbutton 
One & two-light snap-in, panel mount pushbutton 
Power snap-in pushbutton 
Rocker adaptors 
Snap-dome pushbutton dataswitch 
Miniature PC mount pushbutton dataswitch 
Subminiature environment-free, 10 & 15 Amp 
Pushbutton bezel adapter 
Snap-action switch actuator 
Snap-action switch actuator 
Snap-action switch actuator 
Snap-action roller actuator 
Assorted lamps, plungers, caps for push buttons 
Pushbutton Series 05 subassemblies 
Mr. Clean, wave solderable miniature slide 
Panel indicators, 16X cutout 
Single-pole lighted & non-lighted rocker 
Double-pole & single-pole lighted & non-lighted rocker 

APPROVALS ~any of.ITW switches are available with 
International approvals and these are 
indicated with the following symbols: 

MIL 
Spec 

WARRANTY NOTICE 

PAGE NO. 

a-1763 
a-1763 
a-1763 
a-1768 
a-1768 

a-1773 
a-1772 
a-1771 
a.1769 
a-1772 
a-1773 
a-1769 
a-1771 
a-1768 
a-1767 
a.1771 
a-1765 
a-1769 
a-1767 
a-1763 
a-1763 
a-1770 
a-1764 
a-1767 
a-1774 
a-1763 
a-1773 
a-1773 
a-1771 
a-1772 
a-1763-1765,1768 
a-1768 
a-1769 
a-1770 
a-1770 
a-1770 

LIMITED WARRANTY: Seller's products are warranted for a period of three (3) years 
from date of shipment to be free from defects in material and workmanship, provided 
Buyer, within this warranty period, gives Seller written notice of any claim under this 
warranty and promptly returns the product prepaid in accordance with Seller's writ· 
ten authorization. Seller will, at its sole election thereafter, refund the purchase price 
or repair or replace such product found, under the terms ofth is warranty, to be defec
tive or not within Buyer's specifications. This warranty does not include, nor does 
Seller assume responsibility for, defects or damage caused by misuse, abuse, alter
ations, service or repair by others, or failure to properly maintain this product. 
THIS WARRANTY IS GIVEN IN LIEU OF ALL OTHER WARRANTIES, EXPRESS 
OR IMPLIED, INCLUDING ANY WARRANTY OF MERCHANTABILITY OR FIT
NESS FOR A PARTICULAR PURPOSE. The remedies stated herein are exclusive 
remedies and Seller shall not be responsible or liable for any indirect, consequential 
or incidental damages or futher loss of any kind whatsoever. 

part components supplied, designed and/or specified by the buyer. Warranty for 
components not manufactured by Seller shall only carry the warranty, if any, of that 
component supplier to the original purchaser. 

In no event, shall seller be responsible under this warranty for product failures relat
ing to electrical conductivity, where such failure is for reasons outside seller's control, 
including failures resulting from improper storage or use. 
Seller shall not be responsible for product failures resulting from malfunction of piece 

The products described in this catalog may be used in a variety of applications. All 
statements, technical information and recommendations are based on tests we 
believe to be reliablo, buttheir accuracy or completeness is net guaranteed. Before 
using a product, Buyer should review applicable codes and standards such as U.L., 
NEMA, CSA, OSHA and others for recommended practices and safety standards in 
the proper use of the products, particularly where personal injury hazards may be 
present. If ITW Switches Engineering can assist you with your application problems 
we urge you to call upon us. However, Buyer shall determine suitability olthe product 
for his intended use and Buyer and User assume all risk and liability of every kind in 
connection with such use. Any other statement or recommendation shall not be 
binding or have any force unless in a separate written agreement signed by officers 
of Seller and Manufacturer. 
We reserve the rightto modify designs in the course of improvementsof the quality of 
our products or extending their field of application or to facilitate production, without 
prior notification. This does not commit us to replace earlier versions. 

© Illinois Tool Works Inc. 1988 
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SERIES 01 

01-365 

T 
31.8 

-L 
1.27 
.050 

.-t..-

.67 

BUTTONS/BEZELS/LAMPS 

Part Number Description 

01-921411 3/4" sq/white button 
01-921412 3/4" sq/red button 
01-921413 3/4" sq/green button 
01-941411 3/4" rd/white button 
01-951911 7/8 x lila/white button 
01-951912 71a x lila/red button 
01-951913 71a x lila/green button 
70-2150 Bezel adapter 
80-010768 White cylindrical 

momentary plunger 
80-011364 Wedge base lamp 
80-701319 Flat black bezel 
80-701320 Silver beztll 

SERIES 50 

I-Ial 
BUTTONS 

Part No. SWitch Type Color 

50-51 ClOG Square Green 
50-51Cl0W Square White 
50-51 FlOG Rectangular Green 
50-51Fl0R Rectangular Red 

01-700 

SWITCHES 

Part Number 

01-365630 
01-700152 
01-768230 

15.5 
.61 

01-768 

Bushing 
51a 

15132 
51a 

1_1.ls~1 

SWITCHES 

Part No. Lamp Type 

50-21BBA2AA None 
50-21 CBA2AO Incandescent 
50-21 CBA2BA Incandescent 
50-21CBA3BA Incandescent 

FEATURES 
• Momentary or Maintained 
·1 or 2 poles 
• Form C or Form Z 
• Gold or Silver contacts 
• .110 quick connect terminals 
• Illumination: LED, T-H'4flange or screw 

base incandescent lamp 
• Bushing size: 15/32" or 5f8" 
• Ratings: UL-l0.l amps at 125/250 VAC 

CSA-l0.0 amps at 125 VAC 
• Series 01-3: Metal bushing and bracket 

assembly 
• Series 01-7: One-piece plastic housing 
• Assortment of lens cap styles and colors 
• Bezel adapter and dress nuts available 
• Versions available to meet the 

requirements of MIL-S-22885/27 

Lamp Type Contacts Ckty/Action 

Flange 
Red/LED 
Flange 

1.5 
.06 

Style 

Square 
Square 
Square 
Square 

Silver 2P FormlZ Mom. 
Silver 1 P Form ZlMom. 
Silver 2P Form ZlMain. 

FEATURES 
• Electromechanical and solid state 
• Squ~re, rectangular and indicator oq,!M" 

versIons J" 

• LED or T-H4 wedge base incandesc$nt 
lamp 

• Circuitry options: SPOT or OPOT 
• Gold or silver contacts 
• Momentary or maintained action 
• Terminals: .110 quick connect or .025 x 

.025 PC board 
• Panel cutouts: Square-.750"; 

Rectangular-.750" x 1.141" 
• Ratings: UL Recognized File No. E27957 

CSA Certified File No. LR42096 
• Three button heights available-.19", 

.32", & .43" high (above front panel) 
• Variety of button caps: transmitted color, 

insertable legend, dead front, projected 
color and two-color rectangular buttons 
are available. 

• Variety of button cap colors 
• Two-light rectangular switch available 
• Optional center and end barriers 

Terminal Circuitry/Action 

.1100C SPOT Silver/Momentary 

.1100C OPOT Silver/Maintained 

.1100C SPOT Gold/Momentary 
PC SPOT Gold/Momentary 

IT~Switches 6615 w. IRVING PARK ROAD • CHICAGO, IL 60634 
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SERIES 60 DATASWITCH 

H --.6 0i'. 
.~4 1 

18 
J1 WI 

16 

, l SWITCH WITH 
ROUND BUTTON 

1_L.:..:...."..,......--'CJ..lf.l 

o E_ r+"-0·,5 I,l y 

t 1::Sq"j 

H1: 
I I .89 

I I I 
I I -L - mtJ'0- SQUARE 

CAP 
Millimeters 

Inches 

SERIES 60 PUSHBUTTON KIT 
The ITW Switches Series 60 Pushbutton Kit is now 
available. This kit includes 66 switches (2 styles), 144 caps 
(all colors and sizes) and 60 LED supports which lets you 
build all possible Series 60 combinations. 

No tools needed-all parts snap together quickly! 

To order: 60-KIT 

.48 

--L 

FEATURES: 
• Circuitry: SPST-NO momentary 
• PCB terminals 
• Switch is .39" square 
• Square and rectangular buttons; variety of colors 
• Designed for flow soldering and automatic cleaning. Solvents 

must be compatible with 'ABS' and glass-loaded 'Noryl'. 
• Legends can be engraved or printed onto switch tops 
• Contact Rating: 20 ma-35 VDC 

SWITCHES/LED SUPPORT/BUTTONS 

Part No. Description 
60-1000 Switch/rectangular button 
60-3000 LED support only 
60-4001 Button/square' 
60-4002 Button/square' 
60-4003 Button/square' 
60-4004 Button/square' 

• Button caps fit on 60-1000 switch 

LED SUPPORT 

RECTANGULAR 
CAP 

Color 

-
-

Black 
Red 
Green 
Light Grey 

ITWSwitcI1es 6615 w. IRVING PARK ROAD • CHICAGO, IL 60634 
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SERIES 39 LED MINIATURE 
STANDARD SWITCH 

KEYCAP SWITCH 
9.7 SO 

FEATURES: 
• Circuitry: SPST-NO-DB 
• Momentary or maintained 
• Bifurcated silver plated contacts f+--I--7.;'=~~ SO 

KEYCAP STYLE BUTTONS 
Part No. Lighted Color 

80-390101 Yes' White 
80-390102 Yes' Light Grey 
80-390103 Yes' Dark Grey 
80-390104 Yes' Black 
80-390105 No White 
80-390106 No Light Grey 
80-390107 No Dark Grey 
80-390108 No Black 

• Requires 1i9ht pipe-PIN 80-390100 

PANEL CUTOUT RECOMMENDATIONS 

ct2ID;J: .08 SO. 
.3t2 :003 

10.0 ±+sMIN. 
.390 .003 

Millimeters 
Inches 

.125 

SWITCHES 

Part No. 

39-12101 
39-12111 
39-12113 
39-12201 
39-12211 
39-12312 
39-12413 
39-12502 
39-12503 
39-12509 
39-13113 
39~13211 

39-22100 
39-22500 
39-23100 

Lighted Color 

Yes' Clear 
Yes' Red 
Yes' Green 
Yes Clear 
Yes Red 
Yes Green 
Yes Yellow 
No White 
No Red 
No Black 
Yes' Yellow 
Yes Red 
Yes -
No -
Yes -

• Available in LED, lighted, non-lighted and 
inciator only versions 

• Button styles: Standard-lighted & 
non-lighted; Keycap: Square-lighted and 
non-lighted; Rectangular-non-lighted 

• Variety of colored lens and keycaps 
• Standard or Hi-brite LED's 
• Electrical Rating: .25 amp @ 30 VDC 

max. RES 
• CONNECTOR MOUNTING OPTIONS: 

39-800001-ln-line mount connector 
39-800002-Right-angle mount connector 

Button 

Style Switch Action 

Standard Momentary 
Standard Momentary 
Standard Momentary 
Standard Momentary 
Standard Momentary 
Standard Momentary 
Standard Momentary 
Standard Momentary 
Standard Momentary 
Standard Momentary 
Standard Maintained 
Standard Maintained 
Keycap Momentary 
Keycap Momentary 
Keycap Maintained 

IlOF SWITCH IlOF SWITCH 

Maximum panel thickness: 1.78 
• LED not included-LED support P/N-80-390003 supplied in bulk 

.070 

SQUARE KEYCAP RECTANGULAR KEY CAPS 
7.9 

~ 5.3 

-.l R 
~'5 ~..L .37 SO. .63 

Ught pipe .25 .I (tor lighted -. 

O 8.9 keycap only) 0-:; 
.35 .26 

T ,-

SERIES 39 PUSHBUTTON KIT 
Now available is the ITW Switches SERIES 39 
PUSHBUTTON KIT. This kit is filled with over 300 Series 39 
switches, buttons, keycaps, light pipes, connectors to 
build hundreds of Series 39 switch combinations. With 
this kit, you can build the switch you need immediately. 

To order: 39-KIT 

Millimeters 
InCheS 

DIJ: 
.43 

-.L 
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SERIES 61 MINIATURE PC MOUNT DATA SWITCH 

17.oA 

FEATURES TECHNICAL DATA 
• Infinite flexibility of keytop styles 
• 11 colors as standard 

~T7 
• Unique light pipe design 
• Tactile feel 
• Short travel 

Button ~ 
Travel 3.0 ~ 

.120 Max. 

L.-_-y-_. Momentary or alternate 

ContaclT 
Travel 1.5 

06 

millimeters 
inches 

17.5 

V·69 

The above dimensions are for 1'12 station keycaps. 
For single station keycap substitute 12.3 for 17.3 

As -:sa 

• Anti-static windows (up to 15KV protection) 
• Gold or silver contacts 
• Gamma style button cap also available 

LED SPECIFICATIONS 

Color 
Typical Ratings 

Forward Voltage (v) @ 20 mA 
IntenSity (mcd) @ 10mA 

Forward Current (mA) 
Reverse Voltage (v) 

CONTACT ARRANGEMENT SPDT 
Travel s3mm/.12in. 
Housing and key top material ABS or Polyester 
Contact Material Brass + Ni + Ag or Au 
Operating Life-momentary 3,000,000 cycles 
Operating Life-Alternate 500,000 cycles 
Temperature range -25 +85°C/-13° + 185°F 

ALPHA 

Red Green Yellow 

1.7 2.2 2.2 
O.S 5.5 2.5 
40 30 20 
5 5 5 

Momentary Altemate Momentary Altemate 

Gold Silver Gold Silver Gold Silver Gold Sliver 

B 61-1 01 XXOO 61-301XXOO 61-201XXOO 61-401XXOO El 61-1A2XXOY' 61-3A2XXOY' 61-2A2XXOY' 61-4A2XXOY' 

B 61-102XXOO 61-302XXOO 61-202XXOO 61-402XXOO 0 61-105XXY'Y' 61-305XXY'Y' 61-205XXY'Y' 61-405XXY'Y' 

~ 61-1A1XXOY' 61-3A1XXOY' 61-2A1XXOY' 61-4A1XXOY' 0 61-106XXY'Y' 61-306XXY'Y' 61-206XXY'Y' 61-406XXY'Y' 

ORDERING INFORMATION 
KEYCAP COLORS 
Where XX 
OO-Red 
01-0range 
02-Green 

03-Blue 
O4-Black 
05-Yellow 
06-light Grey 

07 - Dark Grey 
08-White 
09-Brown 
10-Beige 

LEOS 
(Left Position) 
WhereY' 
O-NoLED 
1-Red 
2-Green 
3-Yellow 

SERIES TO·5 MINIATURE, SERIES 34 TAPITTM 
SERIES 44 ECONOMITE® 

0.6 
.025 
TYP. 

Part No. 

034-500-002 
034-550-001 
034-550-002 
034-550-005 
034-550-006 
034-550-010 
034-550-015 
044-111-011 
044-111-021 

Switch Type 

Tapit 
1'0-5 
TO-5 
TO-5 
TO-5 
TO-5 
TO-5 

Economite 
Economite 

SERIES 34 - TAPITTM 

millimeters 
inches 

SERIES 44 - ECONOMITE® 

1.0 x .06 
.04 x .06 

Mounting Button Height Button Color 

PC .09" Black 
PC .06" Black 
PC .50" Black 
PC .15" Black 
PC .25" Black 
PC .3S" Black 
PC .19" Black 

Panel - Black 
Panel - Red 

(Right or center position) 
WhereY' 
O-NoLED 
1-Red 
2-Green 
3-Yellow 

FEATURES: 
SERIES TO-5 MINIATURE PCB MOUNT 
• Circuit: SPST-NO momentary 
• Gold contacts • PCB mount 
• Life expectancy: in excess of 1,000,000 

actuations 
• Optional panel mounted version with 

threaded bushing available 
• Wide range of actuator lengths and colors 
• Optional vinyl protective boot 
• Temperature range: - 30°C to + 65°C 
• Contact Rating: 100 ma 125 VAC 
SERIES 34 MINIATURE TAPITTM PCB 
• Circuit: SPST-NO & SPST-NC Form "Z" 

alternate circuits 
• Gold contacts • PCB mount 
• Life expectancy: 5,000,000 actuations 
• Other button colors and lengths available 
• Temperature range: - 40°C to + 1 OooC 
• Contact Rating: 100 ma 125 VAC 
SERIES 44 MINIATURE ECONOMITE® 
• Contact combinations: SPST-NO & 

SPST-NC 
• Silver or gold contacts 
• Life expectancy: 50,000 actuations 
• Button COlors-black, red, green 
• Mounts: 9/32" diameter panel hole 
• Temperature range: - 30°C to + 6SoC 
• Contact Rating: Silver-l amp @ 125 

VAC 
Gold-500 ma @ 125 VAC 

I~SvvitcfJes 6615 W. IRVING PARK ROAD • CHICAGO, IL 60634 
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Cal Switch 
13717 S. Normandie 
Gardena, CA 90249 
(213) 538-9830 

Button 
Colors 

Any 61 switch on this chart is available overnight 
from these /n%7Switches distributors: 
Hawk Electronics 
661 Glenn Avenue 
Wheeling, IL 60090 
(312) 459-4030 

Powell Electronics 
18 W. Forest Avenue 
Englewood, NJ 07631 
(201) 894-0800 

Powell Electronics 
Island & Enterprise Avenue 
Philadelphia, PA 19101 
(215) 365-1900 

SERIES 61 PUSH BUTTONS 
Momentary Action Alternate Action 

{} 
Non-Lighted Lighted:Red LED Non-Lighted Lighted:Red LED 

B B [J] ~ [[] Cj B B []] ~ En ~ 
Black 61-1010400 61-102040 61-1A10401 61-1A20401 61-1050411 61-1060411 61-2010400 61-2020400 61-2A10401 61-2A20401 61-2050411 61-2060411 

White 61-1010800 61-1020800 61-1A10801 61-1A20801 61-1050811 61-1060811 61-2010800 61-2020800 61-2A10801 61-2A20801 61-2050811 61-2060811 

Light Gray 61-1010600 61-1020600 61-1A10601 61-1A20601 61-1050611 61-1060611 61-2010600 61-2020600 61-2A10601 61-2A20601 61-2050611 61-2060611 

Dark Gray 61-1010700 61-1020700 61-1A10701 61-1A20701 61-1050711 61-1060711 61-2010700 61-2020700 61-2A10701 61-2A20701 61-2050711 61-2060711 

Yellow 61-1010500 61-1020500 61-1A10501 61-1A20501 61-1050511 61-1060511 61-2010500 61-2020500 61-2A10501 61-2A20501 61-2050511 61-2060511 

Red 61-1010000 61-1020000 61-1A10001 61-1A20001 61-1050011 61-1060011 61-2010000 61-2020000 61-2A10001 61-2A20001 61-2050011 61-2060011 

Orange 61-1010100 61-1020100 61-1A10101 61-1A20101 61-1050111 61-1060111 61-2010100 61-2020100 61-2A10101 61-2A20101 61-2050111 61-2060111 

Green 61-1010200 61-1020200 61-1A10201 61-1A20201 61-1050211 61-1060211 61-2010200 61-2020200 61-2A10201 61-2A20201 61-2050211 61-2060211 

Blue 61-1010300 61-1020300 61-1A10301 61-1A20301 61-1050311 61-1060311 61-2010300 61-2020300 61-2A10301 61-2A20301 61-2050311 61-2060311 

en 

8 

~ 
~ 
J: m en 

en 

8 



SERIES 05, 05-6 

8.4 
.33 

.25 

Millimeters 
Inches 

SERIES TO-5 SPASAVER 
ROTARY 

Millimeters 
Inches 

ITWSwitches 

FEATURES 
• Single and double pole 
• Momentary and maintained action 
• Contacts are silver plated 
• 05 & 05-6: Lighted, non-lighted & indicator only versions. LED or T-P14 wedge base 

incandr ,cent lamp 
05-7: T-13f4 flange base incandescent, non-lighted and neon versions 

• 05 & 05-6: .110 quick disconnect or PC board terminals 
05-7: .187 quick disconnect/solder terminals 

• Circuitry options: 
05 - SPST-NO, SPOT, OPST-NO 
05-6-SPST-NO, OPST-NO, OPOT 
05-7 - OPST-NO, SPST-NO 

• Options include: variety of colored lens caps, insertable legend buttons, hot stamping and 
pad printing, lens barriers 

• Ratings: 
05 -1 amp RES, 125 VAC, UL Recognized and CSA Certified 10 MA @ 5VOC 
05-6 - 1 or 3 amps @ 125 VAC max., UL Recognized 
06-7 -10 amps @ 125/250 VAC, UL Recognized File No. E27957 and CSA Certified 
LR16388-27 

SWITCHES 
Part No. LampTypa Terminal Clrcuhry/Actlon 

05-115 Incandescent .110ac SPST-NO/Mom. 
05-125 Incandescent .110ac OPST-NO/Mom. 
05-135 Incandescent .110ac SPOT/Mom. 
05-145 Incandescent .110ac SPOT/Main!. 
05-165 Incandescent PCB SPST-NO/Mom. 
05-215 None .110ac SPST-NO/Mom. 
05-235 None .110ac SPOT/Mom. 
05-265 None PCB SPST-NO/Mom. 
05-62115 None .110ac SPST-NO/Mom. 
05-62125 Incandescent .110ac SPST-NO/Mom. 
OS-6512S Incandescent PCB SPST-NO/Mom. 

BUTTONS 
Part No. LampTypa Color Part No. LampTypa Color 

60-050007 Incandescent White 80-050603 Incandescent Red 
80-0s0008 Incandescent Red Bo-os0604 Incandescent Green 
80-OSOOO9 Incandescent Green Bo-os0605 Incandescent Blue 
60-050011 Incandescent Yellow 80-050606 Incandescent Yellow 
80-050011 LED White 
60-050012 Incandescent Amber 
80-050014 incandescent Clear 60-050111 N/A White insert 
80-050602 Incandescent White Bo-os0113 NlA Green insert 
80-0s0603 Incandescent Red 
80-050604 Incandescent Green 
86-050011 LED WhHe 

FEATURES 
• Subminiature package size (.36" diameter) 
• Up to 8 positions at 45° indexing, 1 pole 
• Low energy switch contacts (gold over nickel plating) 
• Glass to metal sealed header 
• 0.025" PC terminals on 0.200" bolt circle 
• Shaft diameter 0.170" with flat and slot 
• Shaft length 0.31" or 0.44" from PC board 
• Contact rating: SOO ma @ 125 VAC 
• Life expectancy: in excess of 10,000 operations 
• Options available: Vinyl protective boot and plastic knob 

Part No. Poehlona Shaft Length" Pari No. Poahlona Shaft Length" 

030-222-005 2 .OS· 030-505-005 5 .05' 
030-303-018 3 .18' 030-8()8.005 8 .OS· 
030-404-005 4 .OS· 

'Shaft length measures wHh no bushing. With busning .30' aclualor Is flush with top of bushing. 

6615 W. IRVING PARK ROAD • CHICAGO, IL 60634 
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5100 

MINI MIKETM 
Miniature Snap-Action Slide 

.09 
2.3 

Inches 
Millimeters 

MR. CLEAN® 

.155Q. 

Wave Solderable, Miniature Slide 

.155Q.~ 

.09 TRAVEL -\ '\ 
2.3 

Inches 
Millimeters 

ECONOMITE® 
Miniature Slide ~12 .75 19.1~\ 

3.0 \\ .\....\ .22 
.24 5.6 
6.1 .-i....-

Inches 
Millimeters 

SERIES SE 
Line Voltage Selector 

1.615 

Inches 
Millimeters 

/ 

.650 

ITWSwitches 

EEM1989 

SWITCHES 5100 

FEATURES 
• Available in SPST, SPOT, OPOT, Form Z circuits 
• Contacts are hard gqld over barrier 
• Terminal types-straight, "T", right-angle, PC, standoff PC 
• Various actuator lengths 
• Some versions UL recognized 
• Available button heights from .10 to .50 
• Custom actuators, terminals, button colors and hot stamping available 
• Temperature range: - 40°C to + 100°C 

Part No. Circuit Mount Height Color 

023·021·008 SPOT PC .14 Black 
023-021-017 SPST Panel .20 Black 
023-021-031 SPST PC .20 Black 
023-021-040 SPST PC .20 Black 
023-021-105 SPOT PC .20 Black 
023-021-112 SPOT Panel .20 Black 
023-021-113 OPOT Panel .20 Black 
023-021-114 OPOT PC .20 Black 
023-021-125 OPOT PC .20 White 
023-021-304 FormZ PC .14 Black 
029-000-009 SPST PC .20 Black 

FEATURES 
• Surface mount version available 
• Low cost 
• Anti-contamination design 
• Unique 2-piece assembly 
• Gold contacts 
• Insert molded base 
• Standard configurations: SPST, SPOT, DPST, DPDT, Form Z 
• Life expectancy (mechanical): 10,000 actuations 
• Temperature range: - 40°C to + 100°C 

Part No. 

124-240-020 
124-430-020 
124-440-020 

HOW IT WORKS 

Circuit 

SPOT 
OPOT 
OPOT 

Terminal 

PC 
PC 
PC 

Rating 

0.5 amp @ 125 VAC/75 VOC 
1 amp @ 125 VAC 
1 amp @ 125 VAC 
1 amp @ 125 VAC 
250 ma @ 30 VOC 
250 ma @ 30 VOC 
100 rna @ 125 VAC 
100 ma @ 125 VAC 
100 ma @ 125 VAC 
500 ma @ 125 VAC 
250 ma @ 30 VOC/125 VAC 

Rating 

250 ma @ 125 VAC 
250 ma @ 125 VAC 
250 ma @ 125 VAC 

(j) Insert lower base half into P.C. board by hand or with automatic insertion equipment. Then wave solder 
same as other components on board. Clean board in standard manner to remove excess flux. 

<%! After board is cleaned and dried - simply snap the clean uncontaminated upper switch half in place - by 
hand. No tools, special equipment or orientation needed. 

FEATURES 
• Available in SPDT, SP 3-position, OPOT, OP 4-position circuits 
• Choice of actuators and terminals 
• Silver plated contacts standard 
• Rating: 125 VAC, 12 VOC resistive 

Part No. Circuit Current Mounting Contacts 

043-000-132 SP 3 pos 0.3 amp PC Silver plated 
043-200-227 OPOT 0.5 amp PC side Silver plated 
043-901-121 SPOT 0.5 amp PC Silver plated 

FEATURES 
• Variety of terminals 
• Top of flush handle stamped to indicate which voltage is selected; various markings available 
• Electrical Life: 10,000 cycles 
• Handle Height: Flush or "/32 
• International Approvals: UL-CSA-VOE-SEV Designed to meet requirements of CEE 

Publication 24 and the IEC 
• Contact Ratings: UL, CSA & SEV-10 amp 125 VAC; 5 amp 250 VAC 

VOE-4A 125 V - 2 (0.5)A 250V - T85 

Part No. 

18-000-0016 
1 8-000-0019 
18-000-0022 

Terminals 

Solder 
Right-angle 

PC 

6615 W. IRVING PARK ROAD • CHICAGO, IL 60634 
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Dimensions 

1.615l x .650W x .625H 
1.030l x .650W x .625H 
1.030l x .650W x .625H 
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SERIES16X 
Single Pole Lighted 
and Non-Lighted 

-,-
.55 
1 

f.--1.1B5 ± .010 
/ 30.1 

Inches 
Millimeters 

SERIES 17X 
Double-Pole and Single-Pole 
Lighted and Non-Lighted 

3 on,"""o,,,,,, 

Inches ----
Millimeters 

SERIES 150 
Panel Indicator Lights 

Inches 
Millimeters 

3 POSITION 
ONLY 

FEATURES 
• Snaps into panels from .015" (0.4) to ; 125" (3.2) thick 
• Recommended cutout: .48" (12.2) x 1.08" (27.4) 
• Wide range of circuits, some VDE approved 
• Variety of incandescent and neon lamps 
• Terminal options-quick connect and solder lugs 
• Variety of colors; including custom 
• Matte or gloss finish • Hot stamping & metal bezels 
• Matching panel lights available • Paddle versions available; non-lighted only 
• Ratings: UL Recognized and CSA Approved 

161 Series: lOA, '12 HP, 125 VAC; 8A, '12 HP, 250 VAC, lOA, 28 VDC 
162 Series: 12A, '12 HP, 125 VAC; lOA, '12 HP, 250 VAC, 12A, 28 VDC 
163 Series: 16A, 3/4 HP, 125 VAC; 12A, 3/4 HP, 250 VAC, 16A, 28 VDC 

Color 

Part No. Rating Rocker Case Circuit 

161-009-009 IDA White Black SPST 
161-029-004 IDA Red Black SPST 
161-029-006 IDA Red Black SPST 
161-029-009 IDA Red Black SPST 
161-049-006 IDA Amber Black SPST 
161-099-009 IDA Btack Black SPST 
161-099-019 IDA Black Black SPST No mom. 
161-099-029 IDA Black Black SPOT 
161-099-069 IDA Black Black SPOT 
163-029-006 16A Red Black SPST 
163-099-009 16A Black Black SPST 

FEATURES 
• Snaps into panels from 0.15" (0.4) to .125" (3.2) thick 
• Recommended cutout: .880" + .005/- .000 (22.4) x 1.080" ± .005 (27.4) 
• Wide range of circuits, some VDE approved 
• Variety of incandescent and neon lamps 
• Terminal options-quick connect and solder lugs 
• Vari.ety of colors; including custom • Hot stamping & metal bezels 

Lighted or 
Non-Lighted 

Non 
lighted 
lighted 

Non 
lighted 

Non 
Non 
Non 
Non 

Lighted 
Non 

• Matching panel lights available • Paddle versions available; non-lighted only 
• Ratings: UL Recognized and CSA Approved 

171 Series: lOA, '12 HP, 125 VAC; 8A, '12 HP, 250 VAC, lOA, 28 VDC 
172 Series: 12A, '12 HP, 125 VAC; lOA, '12 HP, 250 VAC, 12A, 28 VDC 
173 Series: 16A, 3/4 HP, 125 VAC; 12A, 3/4 HP, 250 VAC, 16A, 28 VDC 

Color 

Part No. Rating Rocker Case Circuit 

171-009-109 IDA White Black SPST 
171-029-109 IDA Red Black SPST 
171-099-109 IDA Black Black SPST 
171-099-129 IDA Black Black SPOT 

These indicators matches the 16X and 17X series rocker and paddle switches. 
Features for the panel indicators are the same as the 16X and 17X series. 

Color 

Part No. Terminal Lens I Cass 
150-009-109 Slip-on White 

I 
Black 

150-029-109 Slip-on Red Black 
150-049-109 Slip-on Amber Black 

Lighted or 
Non-Lighted 

Non 
Non 
Non 
Non 

Lamp 

125V neon 
125V neon 
125V neon 

ITWSwitclJes 6615 w.. IRVING PARK ROAD • CHICAGO, IL 60634 
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TYPE 16 FEATURES 
• Features the Butterfly® double-break momentary mechanism 
• Wide variety of terminal configurations and styles 

6.4 • Gold plated or silver contacts standard 
• Variety of actuators available 
• Ratings: UL Recognized at 10.1 Amps @ 125/250 VAC; CSA Certified at 10.1 Amps @ 

125/250 VAC 
• 16-188051 meets requirements of MS25476-1; 16-388051 meets requirements of 

MS27217-2; 488051 meets requirements of MS27217-1 

ELECTRICAL RATINGS @ 28 VDC 
Sea Level 70,000 Feet 

Pretravel: .050 max. 

4.8 
.19 

I'MI (II ~~~ I 
SPECIFICATIONS 

Millimeters 
Inches 

FormC 
2 Circuit 

FormZ 
2 Circuit 

OUR = .026 

Res. 10 
Ind.' 3 
Lamp 3 

Res_ 10 Amps 
Ind.' 5 Amps 
Lamp 3 Amps 

Contacts 
Part Temperature Fine Gold 

Contacts Number Circuit Index Silver Plated 
Part Temperature Fine Gold 
Number Circuit Index Silver Plated 

16-204 SPOT To 275°F Ambient X 

16-304 FormZ To 275°F Ambient X 
16-104 SPDT To 27SQ F Ambient X 16-388051 Rei. MS 27217-2 X 
16-1042 FormZ To 400°F AmbientCD X 
16-188051 Ref. MS 25476-1 X 16-403 SPOT To 275°F Ambient X Forme 

TYPE 26 FEATURES TYPE 36 
• DPDr (Form ZZ) contact arrangement 
• Provides the option of controlling up to 

4 isolated circuits 
• May be wired externally to provide two 

commons to form standard DPDr (Form 
CC)switch 

• Standard contacts are fine silver or gold 
plated 

~ • End or side solder terminals 
29_5 • Variety of actuators available 
1.16· Ratings: UL Recognized File No. E27957 

I I I 
8 Amps@ 125/250 VAC 75-80% PF 'M rpeclL M~'~;'~:'S. 26-888051 and 26-988051 meets 

. .. requirements of MIL-S-8805/77 

MECHANICAL CHARACTERISTICS 
Pretravel: .050 max. Overtravel: .012 min. Operating Force: 12 ± 4 oz. 
Release Force: 5 oz. min. Movement Differential: .020 + .010 - .005 

Contact 
Part No. Circuitry Simultaneity Material Terminal 
26-804 DPDT-DB (Form ZZ) Simultaneous· Silver End Solder 
26-904 Simultaneous" Silver Side Solder 
26-888051 Ref. M 8805/77-001 Gold Plated End Solder 
26-988051 Ref. M 8805/77-002 Gold Plated Side Solder 

6.4 

1&'1 MILl ~Spec 

Circuitry 

10 Overtravel: .012 min. 
1.5 Operating Force:5 oz. + 3 oz. - 2 oz. 
- Release Force: 2 oz. min. 

10Amps Movement Differential: .020 ± .005 
Movement Differential 2 Amps 

- Type 16-403 Only: .012 ± .005 

Contacts 

Part Temperature Fine Gold 
Number Circuit Index Silver Plated 

16-404 To 275°F Ambient X 
16-40401 SPOT 

16-40402 FormZ To 40QoF Ambient X 

16-430112 SPOT-DB To 185°F Ambient FormZ 

16-488051 Ref. MS27217-1 

16-504 SPOT To 275°F Ambient X FormZ 

FEATURES 
• Uses three momentary double-break 

Butterly® switching mechanisms; 
3PDT-DB Form ZZZ 

X 

X 

X 

• Standard contacts are fine silver or gold 
plated 

• End or side solder terminals 
• Variety of actuators available 
• Ratings: UL Recognized File No. 

E27957 7_5 Amps @ 125/250 
VAC 75-80% PF 

• Meets requirements of MIL-S-8805/78 

MECHANICAL CHARACTERISTICS 
Pretravel: .050 max. 
Overtravel: .012 min. 
Operating Force: 16 ± 4 oz. 
Release Force: 4 oz. min. 
Movement Differential: .020 ± .010 

Simultaneity 
Simultaneous" 

'Within .004" of plunger travel "Within .004" of plunger travel 

ACTUATORS NOTE: Characteristics may vary depending on type of basic switch used in assembly 

Actuator PIN Switch Oper_ Release Movement 
& Style Series Force Force Pretravel Over-travel Dlff. 

76-1200 16 40z max 1 oz min .125 max .025 min .045 ± .011 
Roller Lever 26 80z max 11kozmin .130 max .025 min .054 ±.022 

36 12 oz max 11kozmin .125 max .025 min .055 ±.022 

76-1203 16 2.50z max 10zmin .125 max .025 min .045 ±.011 
Roller Lever 

76-1210 16 2.5 oz max 10zmin .125 max .025 min .047 ±.013 
Lever 26 7 oz max 2 oz min .155 max .025 min .065 max 

36 9 oz max 2 oz min .155 max .025 min .065 max 

76-1220 16 5 + 30z 20zmin .050 max .023 min .020 ±.005 
Short Roller - 202 min 

Lever 26 16 oz max Sazmin .050 max .012 min .020 +.010 
-.005 

36 16 ±40z 40z min .050 max .012 min .020 +.010 
-.005 

76-1420 16 1.50zmax 10 grams min .312 max .080 min' .135 ± .035 
Long Lever 26 2'12oz max '12oz min .450 max .030 min .200 max 

36 31/20Z max 1/20Z min .450 max .030 min .200 max 

ITWSwitches 6615 w. IRVING PARK ROAD • CHICAGO, IL 60634 
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TYPE 18 
Sub-Miniature, 7 Amp 
Double-Break 

Millimeters 
Inches 

"N' 

MECHANICAL CHARACTERISTICS 
Operating Force: 
Release Force: 
Pretravel: 
Overtravel: 
Movement Differential: 

5 + 3 oz. - 2 oz. 
1'/2 oz. min. 

.030 max. 
.006 min. 

.015 ± .005 

la, IMiLl 
'na~J 

ACTUATOR FOR TYPE 18 
78-3000 

FEATURES 
·Single-pole, double-break 
• Utilizes Butterfly<" double-break mechanism 
• Gold plated contacts, solder lug or PC terminals are standard 
• 18-488051 meets requirements of MIL-S-8805/78 
• Ratings: UL Recognized File No. E27957, 7 Amps 125/250 VAC 75-80% PF 

CHARACTERISTICS 

"A" Electrical Over· Operating Release 
Dimension Rating Current Pretravel Travel Force Force 

7 amps 
Form 125/250VAC 
XorY 8 amps 

3.96 +_%'.~~ 28 VDC IND °o~; Max. °o~~ Min. 
42 ~~~Grams 

4/59: Min. 
.156 +_ .. gt6~ 4 amps 5 ~~ oz. 

125/250VAC 
Form 3 amps 

Z 28VDCIND 

8 amp. RES. 
SingleCkt 7 amp IND. 

FormZ 28VOC 
5.08 . 030 Max. . 006 Min . 5 ~~ oz . 1112 oz. Min. 
.200 2-Circuit 5 amp RES. 

FormZ 3 amp IND. 
28VDC 

SPECIFICATIONS 
Contact 

Part No. Arrangement Contacts Terminals 

18-40421 SPDT-DB Gold Solder 
FormZ Plated Lug 

18-488051 MS27257-1 Gold Solder 
FormZ Plated Lug 

78-3100 

Movement 
Differential 

0,46 ± 0.20 
.018±.008 

.015± .005 

78-3000 Spring Lever Actuator. Integral with 
Mounting Bracket. 

78-3100 Pivot Roller. For cam and slide 
operation. 

MECHANICAL CHARACTERISTICS MECHANICAL CHARACTERISTICS 
Pretravel: 
Overtravel: 
Movement Differential: 
Operating Force: 
Release Force: 
Operating Point: 

TYPE 14 
20 Amp, Double-Break 

Millimeters 
Inches 

20.8 

.125" max. 
.030" min. 
.030± .015 

6+2 oz. 
2 oz. min. 

.325± .030 

FEATURES 
• Designed to handle loads up to 20 amps 
• Features Butterly® double-break mechanism 

Pretravel: 
Overtravel: 
Movement Differential: 
Operating Force: 
Release Force: 
Operating Point: 

.125" max. 
.030" min. 
.035±.015 

6±2 oz. 
2 oz. min. 

.560± .030 

• Available in standard and heavy duty mounting, with basic button, overtravel plunger or 
pivoted lever actuators 

• Sealed button version also available 
• Semi refractory contacts and offset #6 screw type terminals with cup washers are standard 
• Ratings: UL Recognized File No. E27957,20 Amps @ 125/250/480 VAC. 75-80% PF; CSA 

Certified No. 16388, 1 HP, 125 VAC, 2 HP 250 VAC 
Standard 

Operating Release Pre- Over- Movement Operating Actuator 
Part No. Circuitry Mounting Terminal Force Force Travel Travel Differential Point Style 

Standard 
14-124 SPDT-OB Standard 12± 402. .074 .030 .020± Button 

FormZ 30z. Min. Max. Min. .007 Actuator 
Overtravel 

14-324 SPDT-DB Standard 12± 40z. .074 .219 .020± Panel 
FormZ 3 oz. Min, Max. Min. .007 Mount 

#6 Screw Roller 
14-724 SPDT-DB Standard with Cup 5± 2 oz. .156 .060 .046± 1,406± Lever 

FormZ Washer 20z. Min. Max. Min. .012 .031 Actuator 
14-72403 SPDT-DB Screw - 5± 57 grams .156 .060 .046± 1,406± Roller 

FormZ 202. Min. Max. Min. .017 .034 Lever 

ITWSwitctles 6615 w. IRVING PARK ROAD. CHICAGO, IL 60634 
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TYPE 11 
Miniature, 10 Amp, Double-Break 

Miillimeters 
Inches 

FEATURES 
• Available in standard and low force momentary action, as well as reset action 
• Fine silver contacts are standard; Gold plated contacts also available 
• Wide variety of terminals and actuators 
• Ratings: UL Recognized File No. E27957; CSA File No. 16388 
• 11-388051 meets requirements of MIL-S-8805/11 

ELECTRICAL CHARACTERISTICS 
Circuity t25/250VAC 28VDC 

SPST-OB 
N.C. (Form V) 10 amp IND. 
or N.O. (Form X) 10 amp (7S-800Al PF) 1S amp RES. 

SPOT-DB 112 HP 125 VAC 

(FormZ) '14 HP 250 VAC 

SPOT-SB 4 amp IND. 
(Form C) 6 amp RES. 

SPECIFICATIONS 
Part No. Circuit Terminal 

11-102 SPST-OB N.O. (Form X) End Solder 
11-104 SPOT-DB (Form Z) End Solder 
11-114 SPOT-DB (Form Z) End Solder 
11-204 SPOT-DB (Form Z) #4 Screw 
11-304 SPOT-DB (Form Z) Side Solder 
11-314 SPOT-DB (Form Z) Side Solder 
11-504 SPOT-DB (Form Z) Quick Disconnect .250 
11-3880S1 SPOT-DB (Form Zr Side Solder 

MECHANICAL CHARACTERISTICS ACTUATORS MECHANICAL CHARACTERISTICS"" 
Pretravel: .050 max. 
Overtravel: .015 min. 
Operating Force: B ± 3 oz. 
Release Force: 4 oz. min. 
Movement Differential: .020 ± .007 

TYPE 22 
Miniature 10 Amp, Double-Break 

12.7 

!~J!Mll I~SpeCi 

Millimeters 
~-.~-

Inches 

MECHANICAL CHARACTERISTICS 
Pretravel: .060 max. 
Overtravel: .015 min. 
Operating Force: 17 ± 5 oz. 
Release Force: 4 oz. min. 
Movement Differential: .030 ± .009 
Terminals: Solder (side or end) 

#4 screw 11 .. " quick disconnect 

Operating Release Pre- Over- Movement Operating 
Part No. Actuator Force Force Travel Travel Differential Point 

71-1040 
Roller 3.5 oz. 2 oz. .093 .062 .030 .671 
Lever Max. Min. Max. Min. .015 ±.031 

71-2010 
Over 80z. 4 oz. .OSO .215 .020 .828 
Travel +30z . Min. Max. Min. .OOS ±.015 .. Mechanical charactenstlCs when used with BaSIc. SWitch 11-104 

FEATURES 
• Contains two individual switching elements which function simultaneously (within .004" of 

plunger travel) 
• Fine silver contacts are standard; Gold plated contacts also available 
• Wide variety of terminals styles and actuators 
• Ratings: UL Recognized File No. E27957, 10 Amps @ 125/250 VAC, 75-80% PF '12 HP @ 

125 VAC, 3/4 HP @ 250 VAC 
• MIL-S-8805/15 listed units available 

ELECTRICAL CHARACTERISTICS 
Circuity Voltage Current 

OPST-OB N.O. or N.C. 
28VOC 

1S amp RES. 
(Form XX or VY) 10 amp IND. 

OPDT-OB 
28VOC 

10 amp RES. 
(Form ZZ) 7 amp IND. 

SPECIFICATIONS 
Part No. Circuit Terminal 
22-104 OPOT-OB (Form ZZ) End Solder 
22-202 DPST-OB N.O. (XX) #4 Screw 
22-204 OPOT-DB (Form ZZ) #4 Screw 
22-304 DPDT-DB (Form ZZ) Side Solder 
22-504 DPDT-DB (Form ZZ) 1/4" Quick Disconnect 

ACTUATORS-MECHANICAL CHARACTERISTICS" 
Operating Release 

Part No. Actuator Force Force 
Over 

72-2080 Travel (2)' 17+ 4 oz. 
Plunger Soz. Min. 

(1)* when used with 22-104 Basic Switch or 22-204 Basic Switch 
(2)" when used with 22-304 Basic Switch 

Pre- Over-
Travel Travel 

.060 .21S 
Max. Min. 

Movement Operating 
Differential Point 

.030 .828 
±.007 .031 

IT~Switches 6615 W. IRVING PARK ROAD • CHICAGO, IL 60634 
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TYPE 65 

I MIL I Spec 

BASIC SWITCH KIT 

FEATURES 
• Ratings up to 15 'amps resistive @ 28 VDC 
• Provides the ruggedness and reliability to meet demands of industrial & military 

applications 
• Available with variety of basic switches: Type 11, Type 16, Type 22 
• Meets the (watertight) requirements per MIL-S-8805 enclosure design' symbol 3 
• Wide choice of circuitry, actuators and mountings 
• Optional electrical connections-solder, quick disconnect or screw terminals 
• Wire leads with or without connectors or plugs 
• Temperature range for standard units - 65°F to + 185°F 

SUBMINIATURE SEALED SWITCHES 
(SOLDER LUG TERMINALS STANDARD) 

Part No. Actuator Circuitry P.T. 

65·2010 Pin SPOT-DB .050 
Plunger FormZ max. 

65·3010 
Roller SPOT-DB . 120 
Lever FormZ max. 

65-4010 
Over SPOT-DB . 070 
Travel FormZ max. 

65-4012 Over SPOT-DB . 070 
Travel FormZ max. 

Electrical Ratings: 5A INO - 28 VOC 5A RES - 125, 250 VAC 

MINIATURE SEALED SWITCHES 

O.T. 
. 012 
min. 
.025 
min. 
.187 
min. 
.187 
min. 

Electrical Ratings: 7.5A INO, 15A RES-28VOC lOA RES-125, 250 VAC 

O.F. R.F. 
24± 8 oz . 
Boz. min. 
160l. 5 oz . 
max. min. 
.025 8 oz . 
max. min. 

2'/4 lb . 8 oz. 
max. min. 

The ITW Switches Basic Switch Kit is now available. It is filled with 9 different 
styles of Type 16 basic switches and 4 different Type 76 actuators. Many 
different variations can be built using the basic switches and the actuator parts 
(44 switches and 24 actuators & hardware). 

To order: ask for 16-KIT 

IT~Switches 6615 w. IRVING PARK ROAD • CHICAGO, IL 60634 

M.D. 

.010-.030 

:058 max 

.020± 
.010 

.010-,030 
max. 
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5100 SWITCHES 

Pushwheel Codeswitches 

ZF 002.P 05 ZS 022.1 

IVO Industries manufactures a full line of pushwheel codeswitch products for the OEM 
market As listed below, our switches are available in a variety of sizes and codes, and with 
our assortment of accessories, you will be able to design custom assemblies for each appli
cation. Feel free to call for more specific product information and/or technical support. 

Front Mount 

Rear Mount 

.M2Qgl 
C002 
C003 
C005 
C006 

C022 

Cutout Dimensions 
7.62 x 14.0 mm 
7.62 x 22.5 mm 
10.0 x 31.0 mm 
8.0 x 31.0 mm 

7.62 x 14.0 mm 
C055 10.0 x 30.5 mm 
C077 8.0 x 19.0 mm 
C088 8.9 x 25.4 mm 

Rear Mount wI right angle connection 
C222 7.62 x 14.00 mm 
C777 8.0 x 19.0 mm 

Codes: 
BCD Decimal 0-9 
BCD Complement BCD + Comp. 
Hexadecimal Plus/minus 
Other standard versions available upon request. 

Methods of Connection: 
Solder Pin Edge Contacts 

Plug in Connector 

Accessories: 
Sideplates 
Spacers 

. Technical Data: 
Contact material 
Circuit board 
Max. current 
Rated current 
Operating voltage 
Contact resistance 
Insulation resistance 
Operating life 
tions 

Blank housings 
Installed diodes 

Au, Ag, Cu 
Au 
0.5A~ 

1-100mA~ 

max. 50V~ 
100 m ohm 
103 Mohm 
max. 10S opera-

5100 

C 222 

Iva Industries Inc. 201 Industrial Way West, Eatontown, NJ 07724 Tel.1-800-932-0489 Fax(201 )542-2938 
Call for Immediate engineering assistance, exact price, delivery. Many other models available. 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1775 



5100 SWITCHES 5100 

dAE 1901-A EAST CARNEGIE AVE., SANTA ANA, CA 92705 
714/250-8770 • (800) JAE-PART (523-7278). FAX (714) 250-8957 • TELEX: 681-438 (JAE US) 

..sAE Electronics, Inc. 

ROTARY DIP SWITCHES 41J/42J SERIES 
SPECIFICATIONS: 
No. of switching positions: 10, 16 positions· Life: 10,000 detent 
operations min .• Operating force: 300 g-cm max. at rotor 
center· Operating temperature range: -10°C to +60oC· 
Storage temperature range: - 25°C to + 75°C· Max. 
recommended non-switching load: 100 rnA at 50 VDC· Max. 
recommended switching load· 100 rnA at 5 VDC • Dielectric 
withstanding voltage: • 200 Vrms for one minute· Insulation 
resistance: 1000 megohms min .• Switch circuit resistance: 
100 milliohms max. (10 rnA 5 VDC) • Weight: 1 gram (Approx.) 
• Materials: Housing: Nylon; Contact: Phosphor bronze, gold 
over nickel; PC disk: Glass epoxy, gold over nickel· Dielectric 
withstanding voltage: 250 Vrms for one minute· Weight: 
0.9 gram (Approx.). 

SWITCH MODEL No.: 
Rotor No. 01 Truth 

Model No. Code Description Color Positions Table 
41J02G BCD 1-2-4-8 Orange 10 B02 
41J12G BCD 1-2-4-8 Complement Yellow 10 C12 
41J34G Binary 1-2-4-8, 1 - 9, 

A - F Marking 
Orange 16 B07 

41J41G Binary 1-2-4-8, 1 - 9, Yellow 16 C16 
A - F, Marking Complement 

No. 01 Housing Rotor Truth 
Model No. Code Description Positions Color Color Table 

42J02G BCD 1-2-4-8 10 Blue Orange B02 
42J12G Binary 1-2-4-8 Complement 10 Blue Yellow C12 
42J34G Binary 1-2-4-8 16 Black Orange B07 
42J41G BCD 1-2-4-8 Complement 16 Black Yellow C16 

OUTLINE DIMENSIONS 
INCHES (mm) 

41J - 16 POSITION 

-~\U , ... -l 
~~~: ~; 

Sealing tape is attached 
l- (~~~ _ -I in this area. 

~l' r-T~ 
U~ -.I i ~~ L~'I 

I JC !~N ',I I 
.30 ±.0081~l.·'" "- ~ 
(7.62 ±.20) i_ ' .. .006 ±.OOO8 024 +- 004 

,100 ±.008 (.15 ±.02) 'Tj---. (.6 ±.10) 

1
254 ±TB f , C-~" _ The oblique line area is 

- '3.V r sealed with epoxy resin. 

.100 ±.008 ' 
(2.54 ±.20) 

10 POSITION 

42J - 16 POSITION 

Sealing tape 
is attached 
in thls area. 

.100 ±.OO8"j rrm" ::-:2~_~:~ The oblique fine area is 
(2.54 ±.20}t -I :r.3Vr t...t+ sealed with epoxy resin. 

.100 ±.'008~""~~"::-·! 
(2.54 ±.20) ~ - ___ -rt. 

10 POSITION 
.386 

- (9.81 -

SLIDE-DIP SWITCHES 5 * D SERIES 
OUTLINE DIMENSIONS 

INCHES (mm) 

FEATURES 
• Low profile slide-DIP switch 
• Conforms to TO-116 standard IC packages (510 and 520) 
• Machine-insertable with standard automatic insertion 

equipment 
• Recessed actuator types (51 D), raised actuator types (520) 

and right angle types (530) available for virtually all 
applications 

• Factory-sealed with removable, heat-resistant polyester tape 
to withstand automatic solder and cleaning processes 

ORDERING INFORMATION 
XXD-XX XX 

510: Recessed actuator type], T T 
520: Raised actuator type .... ________ ...J 

530: Right angle type 

Number of poles: 02-1~'r------------.... 

Blank: Without seal tape (510 and 520) 
Bottom ON without seal tape (530) 

01: With seal tape (510 and 520) 
Bottom ON with seal tape (530) 

02. Bottom OFF without seal tape (530) 
03: Bottom OFF with seal tape (530) 

For other requirements, consult JAE. 

SPECIFICATIONS: 
Number of poles: 2-10· Contact Rating: Switching Load: 
100 rnA at 50 VDC max .• Non-switching Load: 100 rnA at 
5 VOC max .• Minimum Switching Load: 10A at 5 VOC min. 
• Contact Resistance: 100 Mil at 1mA, 5 VOC max .• Insulation 
Resistance: 1 QQJLMOat 100 VDC • Dielectric Withstanding 
Voltage: 500 VOC for 1 minute· Operating Force: 600g max. 
Resistance to Soldering Heat: Solder Bath: 260°C, 
10 sec .• Hand Solder: 350oe, 3 sec .• Solderability: 235°C, 
2 sec .• Operating Temperature Ranoe: -25°C-+ 700 e 
• Storage Temperature Range: -40°C-+85°C 
• Life: 2000/pole min •• Materials: Contact: Phosphor bronze, 
gold over nickel • Actuator: Nylon 94HB • Housing: PBT 94V-o. 

"An +0.008 (0.2) 

510 r 0 ] 

I.O!:~- I 2 34 5 6 7 8 STROKE 0.039 
~~ _ (1.m 
°L,_,,_~~'~: 

0142 ±O 008 LOT NO. 

~h(L ±O~2: 1 mrr. -- TAPE SEAL 

::::1I1t----·~", ' 
"'::!:-I---- ' 

0.146 ~.008 
(3.7 ±O.21 O.lP 4 

. (2.541 l ___ "B" _---I 

A 

~L 
t iXc==:J=, =, =,=,=.=,=". I 

liVVVVVVV 
, " I 

52D 

CIRCUIT 

STATION 2 3 4 5 

A 0.263 0.363 0.463 0.563 
(6.68) (9.22) (11.76) (14.30) 

B 0.1 0.2 0.3 0.4 
(2.54) (5.08) (7.62) (10.16) 

530 

HOLE PATTERN 

~-- ..I.--6-++-t.~ 

0.3±O.OO41 U 1'111 
(762 Eli d-~~ 

I I " "I O.1P -t-L-
(2.54) , 

~'-B"±O.004~ 
Tolerance in Inches (mm) 

·.X ±O.004 (0.1) 
.xx±O.0020 (0.05) 

6 7 

0.663 0.763 
(16.84) (19.38) 

0.5 0.6 
(12.70) (15.24) 

8 

0.863 
(21.92) 

0.7 
(17.78) 

9 

0.963 
(24.46) 

0.8 
(20.32) 

10 

1.063 
(27.00) 

0.9 
(22.86) 
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5100 SWITCHES 5100 

.JAE 1901-A EAST CARNEGIE AVE., SANTA ANA, CA 92705 
714/250-8770 • (800) JAE-PART (523-7278) • FAX (714) 250-8957. TELEX: 681-438 (JAE US) 

~~~;~~ic~~~MBWHEEL SWITCHES 22J SERIES 

SPECIFICATIONS: 
No. of switching positions: 10 positions· Life: 250,000 detent· 
Operating force: 400g (max.) • Operating temperature range: 
- 25°C to + 70°C· Storage temperature range: - 40Co to 
+100oC· Dielectric withstanding voltage: 500 Vrms for one 
minute • Insulation resistance: 1000 megohms (100 VDC) • 
Switch circuit resistance: 0.100 ohms max. initial; 0.200 ohms 
max. after life test· Weight: 3 grams (Approx.) • Standard 
color: Black· Electrical ratings: Max. recommended non
switching load: 3A at 28 VDC; Max. recommended switching 
load: 0.125A at 28 VDC; Min. recommended switching load: 
10 p,A at 0.020 VDC • Materials: Housing: Black nylon; Metal 
contacts: Phosphor bronze for spring, gold over nickel; Circuit 
disk: Glass, epoxy, gold over nickel; Dummy pin: Tin-plated 
phosphor bronze. 

OUTLINE DIMENSIONS 
INCHES (mm) 

SWITCH MODEL No.: 

Model No. Code Description Number of Positions 
22J**01G DECIMAL 10 
22J**02G BCD 1-2·4·8 10 
22J**12G BCD 1-2-4-8 Complement Only 10 
22J**28G BCD 1-2-4-8 with Complement 10 
22J**56G BCD 1-2-4-8 with Separate Common 10 

To Not True Bits 
22J**11G 2 Pole Repeating + and - 10 

** To complete model number. replace ** with O"entatlon Number. 

.100 (2.54) STOP PIN HOLES ~~a~~~t~)r Height «);:--

Ch"'''I'' ~H'.'9.ht+-r./~ __ .'_ II~" :1:: ~ll'~ ~iiJi~~ 
-c=p_ ~ £Terminals ~"0' 

l- .-J .400 .08 Thickness x .025 wide ""': ~ 
_ .8oo-_~1(10.16) (.201 x .64w) 

(20.32) 

TERMINAL 
ROW A 

TERMINAL 
ROW B 

! ( ROW A m. '~.' .. -. ". TERMINAL 

J fE - MOUNTING Jl--,- ~ PINS 
b~(2PLCS) 
L .800 (20.3)"': 

THUMBWHEEL SIDE 

Fa 
~---, 

.126 
(3.20) 

~(2.03) /~J g~aracter Height 

MOUNTING 
PIN 

P.C.B. LAYOUT 
050 ±.004 .. 500 REF .050 ±.003 DIA. 

(1.27 ±.10r-.r--((112 .. 7)-1/(13...7 ±.08) 

*+'H-¥=T~~ E5OO. REF ':tl tl 
-(12.7rl ,,~; 

100 ±.004 ~ 
(2.54 ±.10) 

T-WHEEL SIDE 

175 -+- o. 041 ,500 REF .050 ± .. 003 DIA. 
(4.45±10) 1-~1.2·,7),1//(1.~ :±:.08) 

,~;g~ 

jtl~ 
*:go ±:d ,,~j, ±004 DtA. 

T-WHEEL SIDE (1.80 :±:.10) 
Tolerances 'n Inches Imm) 
XXl<' 010 I f 25) 

TACTILE-PUSH SWITCHES 61/62T SERIES OUTLINE DIMENSIONS 
INCHES (mm) 

SPECIFICATIONS: 61 T SERIES 62 T SERIES 

No. of switching positions: 62T Series: SPST Momentary· 
Max. recommended switching load: 611 Series: 30 mA at 
12 VDC • Min. recommended switching load: 0.1 mA 5 VDC • 
Contact bounce: 61T Series: 4 msec. max.; 62T Series: 10 msec. 
max .• Contact resistance: 100m ohms max. at 1 mA 5 VDC • 
Insulation resistance: 100 meg ohms min. at 250 VDC • 
Dielectric Withstanding voltage: 250 Vrms for one minute· 
Operating force/Stroke: 611 Series: 140 ±30g/0.010 '""' 0.018; 
62T Series: 110 30g/0.01 0 ±0.004 • Resistance to solder heat: 
Solder bath 260°C 5 sec.; Hand solder 350°C 3 sec .• 
Solderability: Solder bath 230°C 2 sec.; Hand solder 230°C 
6 sec .• Shock: 611 Series: 20G. 11 ms; 62T Series: 50G. 11 ms 
• Operating temperature range: - 25°C'""' + 70°C • Storage 
temperature range: -40°C'""' +80oC • Life: 611 Series: 
1.000.000; 62T Series: 300.000 • Materials: Contact: Phosphor 
bronze, silver; Pusher: 15% GF PBT; Housing: 15% GF PST. 

PANEL SWITCHES FP 5 SERIES 
SPECIFICATIONS: 
No. of switching positions: 1 SPST· Life: 1,000,000 cycles per 
key· Contact ratings: 300 mA, 12 VDC • Contact resistance: 
1 ohm max .• Contact bounce: 4 millisecond max .• Key travel: 
0.3 to 0.5mm (0.01 to 0.02) • Key operating force: 150 ±40g • 
Insulation resistance: 100 megohms min. at 100 VDC· 
Dielectric withstanding voltage: 250 Vrms for 1 minute· 
Operating temperature range: -30°C to + 70°C· Storage 
temperature range: -40°C to +80°C. 

STRUCTURE: 

~-=-:;; : . __ • . --Plastic or neel housing 

"'-PCboijrd 

"TACTILE-PUSH" switch LED IC or another electrOnic paru 

4-RO.011. (0m!3)'Rg~~HI". 
, ' -~- -- ~ ~~~~ 

1>~~!---....Jj., 'I'-Jdtl.. 
0.492 ±0.004-c--- --- -....JJ:g r:; 
(12.5 ±a.l) .551+0.0390::' 

-0.020 
(14 +1) 

-0.5) 

OUTLINE DIMENSIONS 
INCHES (mm) 

FOR COMPLETE ORDERING INFORMATION CONSULT FACTORY 

EEM1989 For manufacturers' sales offices. see yellow pages B·1777 



5100 SWITCHES 5100 

Series "A" Miniature Rotary Selector Switches 
QPL MIL-S-3786 • TOTALLY ENCLOSEO 

• EXPLOSION PROOF 

Series 
A-15 

Series 
A-20 

Series 
A-22 

Series 
A-3D 

Series 
A-36 

Series 
A-45 

Series 
A-60 

15° 
Max. Positions: 24 
Body Diameter: 2" 

20° 
Max. Positions: 18 
Body Diameter: 2" 

Max. Positions: 16 
Body Diameter: 1.S" 

30°ollJ!/A 
Max. Positions: 12 
Body Diameter: 1.036" 

Max. Positions: 10 
Body Diameter: 1.036" 

Max. Positions: 8 
Body Diameter: 1.036" 

ELECTRICAL RATING: 
S amps 11S v ac Res. 
3 amps 28 v dc Res. 
2 amps 28 v dc Ind. 

A1S-1 Series 1 pole/deck 
A1S-2 Series 2 pole/deck 
A1S-3 Series 3 pole/deck 
A1S-4 Series 4 pole/deck 
A1S-6 Series 6 pole/deck 

ELECTRICAL RATING: 
S amps 11S v ac Res. 
3 amps 28 v dc Res. 
2 amps 28 v dc Ind. 

Available only in single pol~ 
per deck construction. 

ELECTRICAL RATING: 
S amps 11S v ac Res. 
3 amps 28 v dc Res. 
2 amps 28 v dc Ind. 

A22-1 Series 1 pole/deck 
A22-2 Series 2 pole/deck 
A22-4 Series 4 pole/deck 

ELECTRICAL RATING: 
2 amps 115 v ac Res. 
1 amp 28 v dc Res. 
0.5 amp 28 v dc Ind. 

A30-1 Series 1 pole/deck 
A30-2 Series 2 pole/deck 
A30-3 Series 3 pole/deck 
A30-4 Series 4 pole/deck 
A30-6 Series 6 pole/deck 

HM" Series 
See M Il-S-3786/4 

ELECTRICAL RATING: 
5 amps 115 v ac Res. 
3 amps 28 v dc Res. 
2 amps 28 v dc Ind. 

A36-1 Series 1 polejdeck 
A36-2 Series 2 pole/ deck 

"M" Series 
See M I L-S-3786/4 

ELECTRICAL RATING: 
5 amps 115 v ac Ras. 
5 amps 28 v dc Res. 
2.S amps 28· v de Ind. 

A4S-1 Series 1 pole/deck 
A4S-2 Series 2 pole/ deck 

"M" Series 
See MIL-S-3786/4 

JlIfIIJ ELECTRICAL RATING: 600 S amps 11S v ac Res. 
3 amps 28 v dc Res. 
2 amps 28 v dc Ind. 

Available only in single pole 
Max. Positions: 6 per deck construction. 
Body Diameter: 1.036" "M" Series See MIL-S-378E?/4 

ELECTRICAL RATING: 
S amps 11S v ac Res. 
S amps 28 v dc Res. 
2.S amps 28 v dc Ind. 

Available only in single pole 
Max. Positions: 4 per deck construction. 
Body Diameter: 1.036" "Moo Series See M IL-S-3786/4 

Series Index 
AA30 - 30° 
AA3G - 3Go 
AA45 - 45° 

int,archarlge,ablle with 

Max. Positions: AA30-12 AA36-10 AA4S-8 
Body Dia.: 1.036" Meets MILoS-3786 

Series "8" Micro-Miniature 
Rotary Selector Switches 
• TOTALLY ENCLOSED • EXPLOSION PROOF 
• UNITIZED CONSTRUCTION 

All switches offer maximum pro
tection against radio frequency 
interference. 
Body Diameter: .623" 
Electrical Rating Continuous: 
8 amps at 28 v dc 
Switching Rate: 
o to 0.25 amp resistive 
o to 28 v dc 
o to 0.25 amp resistive 
') to 115 v ac 
o to 0.12 amp inductive 
Ot028vdc 

Series 
B-30 

Torque: 5 to 9" ounces 
Contact Resistance: 
.005 ohms average 
Insulation Resistance: 
100,000 megohms minimum at 
100 volts 
10,000 megohms minimum at 
500 volts 
Designed and Built to meet the 
environmolntal and functional 
requirements of MIL-S-3786 

B30-1 Series 
B30-2 Series 
B30-3 Series 

1 pole/deck 
2 pole/deck 
3 pole/deck 

Max. Positions: 12 
Body Diameter: .623" 

"M" Ser-ies 
See M I L-S-3786/13 

Series 36° ...-d 
B-36 ~ 

Max. Positions: 10 
Body Diameter: .623" 

Series 45° ..... 
B-45 ~ 

Max. Positions: 8 
Body Diameter: .623" 

B36-1 Series 1 pole/ deck 
B36-2 Series 2 pole/deck 

"M" Series 
See M IL-S-3786/13 

B45-1 Series 1 pole/deck 
B45-2 Series 2 pol'" deck 

"M" Series 
See M IL-S-3786/13 

Typical Unique Applications of 
Janco Rotary Switches 

DOUBLE MOMENTARY ACTION 
Push button switch designed for grip 
stick applications. Actuation to first 
momentary detented position closes first 
circuit. Second detented position com
pletes second circuit. 

FEATURES UNIQUE ON-OFF OPERATION 
Actuated by pulling knob out and rotating to 
14 0n" positions. While in lion" positions, cir
cuitry .cannot be shut off until knob is re
turned to "off" position and depressed. 

JET ENGINE START SWITCH 

MASTER COMMUNICATIONS SWITCH 
Provides standard coded outputs and 
offers unique switching functions by 
longitudinal shaft movement. Momentary 
or maintained contact positions actuated 
by pulling shaft. 

Knob is depressed and contacts are held in by 
the solenoid. After jet engine reaches desired 
RPM, system removes power disengaging 
solenoid. lighted knob indicates function. 

JANCO CORPORATION 
Box 3038 • 3111 Winona Ave., Burbank, CA 91504 • (818) 846·1800 • TWX #910·498·2701 • FAX #818-842·3396 
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5100 SWITCHES 

Series "e" Uftt'ftrll 

Series 
C-22 

22~ 0 \ ELECTRICAL RATING: 
-: ,: \ ' .. ' ,:,' 10 amps 115 v ac Res. 2 '~\. t.\i..·'*'t,.~ 10 amps 28 v dc Res. .>. t;.~:J'J11 6 amps 28 v dc Ind. 
, ~J.J Available only in single pole 

Max. Positions: 16' per deck construction. 
Body Diameter: 3" Screw terminals only. 

Series 
C-30 

Max. Positions: 11 plus off 
Body Diameter: 2.180" 

ELECTRICAL RATING: 
10 amps 115 v ac Res. 
10 amps 28 v dc Res. 
5 amps 28 v dc Ind. 

C30-1 Series 1 pole/ deck 
C30-3 Series 3 pole/ deck 
Screw terminals only. 

Series 
C-36 ~:.'.Jr;.' •. ".: ....•••• '±":.'<""'\~'" '~wI)~ 

\~ 

ELECTRICAL RATING: 
10 amps 115 v ac Res. 
10 amps 28 v dc Res. 
5 amps 28 v dc Ind. 

Max. Positions: 9 plus off 
Body Diameter: 2.375" 

Series 
C-45 

Max. Positions: 7 plus off 
Body Diameter: 1.93" 

Series 
C-90 

Max. Positions: 4 
Body Diameter: 2.12" 
Screw terminals only. 

Available only in single pole 
per deck construction. 
Screw terminals only. 

ELECTRICAL RATING: 
10 amps 115 v ac Res. 
10 amps 28 v dc Res. 

5 amps 28 v dc Ind. 
C45-1 Series 1 pole/deck 
C45-2 Series 2 pole/ deck 
Screw terminals only. 

ELECTRICAL RATING: 
1 pole construction: 

15 amps Res. 115 v ac 
15 amps Res. 28 v dc 
10 amps Ind. 28 v dc 

2 pole construction 
7.5 amps Res. 115 v ac 
7.5 amps Res. 28 v dc 

5 amps Ind. 28 v dc 
C90-1 Series 
C90-2 Series 

Series "E" Rotary Selector Switches PRINTED 
CIRCUIT 

45° 8 
36° 10 
30° 12 • EA45 

EA36 
EA30 

MINIATURE EA22 22° 16 

45° 8 
36° 10 .. EB45 

EB36 
MICRO- EB30 30° 12 

MINIATURE 

EC45 45° 8 
EC36 36° 10 
EC30 30° 12 
EC22 22° 16 
ECl8 18° 20 
ECl5 15° 24 

30° 12 
ED 36° 10 

W 8 

30° 12 
EE 36° 10 

EE 
45° 8 

• Tota"y enclosed, 
explosion proof. 

• Printed circuit 
construction. 

• Make and break: 
.125 amp Res. @ 

28 v dc 
.125 amp Res. @ 

115 v ac 
.05 amp Ind. @ 

28 v dc 

• A" standard codes 
available. 

• Current carrying 
capacity, 3 amps 
continuous. 

• Will meet or exceed 
the environmental 
requirements of 
MIL-S-3786 and 
MIL-S-2271O. 

• 0 ring sealed shaft 
available 

• For "ED" and "EE" 
Series, .100 Amp Res, 
at 115 VAG or at 28 
Vdc. 

Since 
1947 

Series "0" Pushbutton Rotary Switches 
QPL MIL-S-22710 

FEATURES: • Tota"y enclosed, explosion proof. • Printed-circuit 
construction. • Black or white numbers on black or white background 
indicate switch positions (black numbers on white background for 
lighted switches). • A" standard codes available. Available in 8, 10, 
12 or 16 positions. • Plastic covered buttons, available in black, red, 

I D45U 45° 8 

D36U 36° 10 

D30U 30° 12 

D22B 
22V2° 16 

D22U 

t D45B 45° 8 

D36B 36° 10 

030B 30° 12 

OA45U 45° 8 

OA36U 36° 10 

OA30U 300' 12 

GENERAL SPECIFICATIONS 
All switches offer maximum protection 
against radio frequency interference. 
ELECTRICAL RATING: 

Carry 10 amps continuous. 
Make and Break - see individual 

switch data. 
VOLTAGE DROP: 

0.1 volt or less at rated amperage. 
Initial Contact Resistance: .003 ohm. 

LIFE: 
10,000 double cycles make and 

break rated amperage. 
TORQUE: 

1 to 3 inch Ibs. 
SWITCHES DESIGNED AND BUILT 
IN ACCORDANCE WITH THE 
FOLLOWING SPECS.: 

MIL-S-6807 (rotary switches enclosed) 
MIL-S-3786 (rotary switches) 
MIL-E-5272 (environmental testing) 

green, yellow, white or 
blue. 

MAKE AND BREAK 
.125 amp res. at 28 

v dc and 115 v ac 
.05 amp indo at 

28 vdc 

PUSH FORCE: 
55 oz. max. 

CONTACT RESISTANCE: 
Initial .100 ohms 
After life .160 ohms 

LIFE: 
50,000 cycles 
Cycle consists of 

720° rotation 

INSULATION 
RESISTANCE: 

5,000 megohms 

ALTITUDE: 
70,000 ft. 

TEMPERATURE RANGE: 
-65°C to +85°C 

PLUNGER TRAVEL: 
.180 approx. 

DIELECTRIC STRENGTH: 
750 volts RMS 

WEIGHT: 
'h oz. approx. 

ON MOST OF THE 
SWITCHES LISTED, THE 
FOLLOWING FEATURES 
ARE AVAILABLE: 

• O-ring Shaft and 
Panel Seal 

• Combination of Decks 
• Bridging contacts 
• Momentary positions 
• Isolated positions 

• Adjustable stops 

• Solenoid driven 

• Keylock 

• Gang switches 

• Concentric shaft 
switches 

ELECTRICAL HARDWARE PRODUCTS FOR AIRCRAFT: 

• External Ammeter Shunts MllS-6l-B 
• Flexible Bus Assemblies 
• Bus Bars • Bonding Jumpers 

.JANCO CORPORATION 
Box 3038 • 3111 Winona Ave., Burbank, CA 91504 • (818) 846-1800 • TWX #910-498-2701 • FAX #818-842-3396 
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5100 SWITCHES 

~LAMBINDUSTRIES, INC. 
p.o. Box 25110, Portland, Oregon 97225.503/297-8878. FAX: 503/297-8879 

5100 

m[~lMOLVENO 
[][tCOMHlI 

'iU (@® ~ @ ® ~ ® [Kill] @ ~~ 

A2 

81,84 

82 

SCM 

PLEASE SEE SECTION 2460 FOR ADDITIONAL 
LAMB/MOLVENO COMETTI PRODUCTS. ALL DIMENSIONS IN MILLIMETERS 

8·1780 For manufacturers' sales offices, see yellow pages 

A 1, A4 SERIES 
Rating: 3, 6, 10, 15 A/120VAC 
Temp: 65C I UL & CSA 

105 C I European 
Colors: Standard: Red, Black, 

Brown and White 
Others available on request 

Functions: SPST, SPOT, 
Momentaries, 
illuminated AC/OC 

A2SERIES 
Rating: 3, 6,10,15 A/120VAC 
Temp: 65C I UL & CSA 

105C I European 
Colors: Standard: Red, Black, 

Brown and White. 
Others available on request 

Functions: SPST, SPOT, 
Momentaries, 
illuminated ACIDC 

81, 84 SERIES 
Rating: 4,10,16, 20A/120VAC 
Temp: 65C I UL & CSA 

105C I European 
Colors: Standard: Red, Black, 

Brown and White. 
Others available on request 

Functions: SPST, SPOT, MOM. 
OPST, OPOT IN B4, 
illuminated AC/OC 

82 SERIES 
Rating: 4, 10, 16,20 A/120VAC 
Temp: 65C I UL & CSA 

105 C I European 
Colors: Standard: Red, Black, 

Brown and White. 
Others available on request 

Functions: SPST, SPOT, 
Momentaries, 
illuminated AC or DC 

SCM SERIES 
Rating: 3,10, 16N120VAC 
Temp: 65C I UL & CSA 

105C I European 
Colors: Standard: Red, Black, 

Brown and White. 
Others available on request 

Functions: SPST, SPOT, and 
Momentaries, 
illuminated ACIDC 

EEM 1989 



5100 SWITCHES 

~LAMB INDUSTRIES, INC. 
PO. Box 25110, Portland, Oregon 97225.503/297-8878. FAX: 503/297-8879 

5100 

mOMOLVlNO 
O[!!COMHTI 

'i\l @® &> ® ® ~ @ [Kill] @ ~~ 
P 

SPl60 

SPl61, 62 

SPl63 

SCl 

SCR 

PLEASE SEE SECTION 2460 FOR ADDITIONAL 
LAMB/MOLVENO COMETTI PRODUCTS. ALL DIMENSIONS IN MILLIMETERS 

EEM 1989 For manufacturers' sales offices, see yellow pages 

P SERIES 
Rating: 2, 6,10 A/250VAC 
Temp: 125C I European 

(UL/CSA Pending) 
Colors: Standard: Black, 

and White. Other colors 
available on request 

Functions: SPST 

SPL60 SERIES 
Rating: 1.5 or 16 A/250VAC 
Temp: 65C UL/CSA 
Colors: Standard: Black 

Body, Red, Amber, Green, 
Lens. Other colors 
on request. 

Functions: SPOT, OPST 
illuminated or non 

SPL61 , 62 SERIES 
Rating: 1.5 or 16 A/250VAC 
Temp: 65C UL/CSA 
Colors: Standard: Black 

Body, Red, Green, Amber, 
White, Yellow lenses. Others 
available. 

Functions: SPOT, OPOT 
illuminated or non. 

SPL63 SERIES 
Rating: 1.5 or 16 A/250VAC 
Temp: 65C UL/CSA 
Colors: Standard: Black 

Body. Red, Green, Amber, 
White, Yellow lenses. Others 
available. 

Functions: SPOT, OPOT 
illuminated or non. 

SCLSERIES 
Rating: 6 AMPS I 250VAC 
Temp: 125C European 

(UL/CSA Pending) 
Thermoplastic or Thermosetting 
available. 
Functions: OPOT up to 

5 positions. 

SCRSERIES 
Rating: 2 or 10 A/250VAC 
Temp: 125C European. 

(UL/CSA Pending) 
Shaft available. 

Functions: OP up to 6 
positions. 

8-1781 



FEATURING: Ultimate design. 
Cable strain relief prevents tearing. 

CABLE DETAIL 
DIA. _ .500· 

4 Twisted Pairs 
Aluminum Mylar 
Drain Wire 
Copper Braid 
8 Twisted Pairs 
Aluminum Mylar 
Drain Wire 

Braid 

SWITCHES 5100 

IEEE-488 CABLE PRODUCTS 
MODEL LGT/MTRS LGT 1FT 1-9 10-24 25-99 

IEEE-488 Cables - Meet or Exceed Strict Shielding Requirements 
L-COM General Purpose Interface Bus Cables are designed and built to the lalest IEEE-
488 Standard, covering "Interface for Programmable Instrumentation". Extreme care 
has been given to provide a cable that's extremely flexible with plated die cast connector 
housing and a better than average strain relief to prevent the cable from coming apart 
when bending at sharp angles. This is a common fault with many GPIB cables in the 
IllIIfket today and L-COM has definitely resolved this probleml 

ffiEE-488 Cables are used to facilitate interconnection of programmable measurement 
and instrumentation devices to form an integrated system. These cables are designed to 
minimize cross talk between signal lines, susceptibility to external noise and 
transmission of signals to external environments. Our GPm Cables are directly 
interchangeable with: H-P, AMP, and Amphenol equivalents. 

Deluxe IEEE-488 Cables - Built with No Compromise In Quality or Longevity 

CIB24-03M 0.3 1.09 59.50 56.52 53.55 
CIB24-05M 0.5 1.64 60.50 57.48 54.45 
CIB24-1M 1.0 3.28 63.00 59.85 56.70 
CIB24-2M 2.0 6.56 68.00 64.60 61.20 
CIB24-3M 3.0 9.84 73.00 69.35 65.70 
CIB24-4M 4.0 13.12 78.00 74.10 70.20 
CIB24-5M 5.0 16.40 83.00 78.85 74.70 
CIB24-6M 6.0 19.68 88.00 83.60 79.20 
CIB24-8M 8.0 26.24 103.00 97.85 92.70 
CIB24-10M 10.0 32.80 118.00 112.10 106.20 
CIB24-15M 15.0 49.20 148.00 140.60 133.20 

Deluxe IEEE-488 Cables - Built to "No Glare" Specs for Specific Industries 
were urged to produce a series of ffiEE-488 cables to resolve the problem of "glare" when used in the 

vicinity of video cameras, etc. As a result, our best GPm cables have been modified to include black and 
anodized cast metal connectors and bJack interconnecting cable. Now in stock in six basic lengths. See 
above for specifics of this cable (cm24 Series) which has 4 shields and is part of our premium line. 

CIB24-1MB 
CIB24-2MB 
CIB24-3MB 
CIB24-4MB 
CIB24-5MB 
CIB24-6MB 

1.0 3.28 63.50 60.33 57.15 
2.0 6.56 68.50 65.08 61.65 
3.0 9.84 73.50 69.83 66.15 
4.0 13.12 78.50 74.58 70.65 
5.0 16.40 83.50 79.33 75.15 
6.0 19.68 88.50 84.08 79.65 

IEEE-488 Cables - Fully Shielded with Molded Terminations 
L-COM offers a second approach to complete the Interface Bus Cable System. 
Shielding that is not as stringent as in the cm24 Series, but adequate for most 
applications. Featuring all-molded connector ends, which contribute to a long life 
expectancy, and are impervious to breakage at the point where the cable enters the 
connector housing. Considerable savings can be realized in volume applicalioos. 

Molded IEEE-488 Cables - Same Entry as Leading Makers 
The CMB Cable Series meets all standards of the IEEE-488 interface, conforms with 
traditional mounting procedure and is directly compatible with H-P, Amp and 
Amphenol. By traditional standards our cables conform electrically and physically with 

..... ---------_""""":' ____ ---' the cable entrance always approaching from the same direction as illustrated in Figure A 
at right 

CABLE DETAIL 
DIA. = .355" 

8 Twisted Pairs 

Copper Braid 

8·1782 

CMB24-05M 0.5 1.64 40.00 38.00 36.00 
CMB24-1M 1.0 3.28 42.00 39.90 37.80 
CMB24-2M 2.0 6.56 46.00 43.70 41.40 
CMB24-3M 3.0 9.84 50.00 47.50 45.00 
CMB24-4M 4.0 13.12 54.00 51.30 48.60 
CMB24-5M 5.0 16.40 58.00 55.10 52.20 
CMB24-6M 6.0 19.68 62.00 58.90 55.80 

Interconnection Guidelines when using IEEE·488 cables: (1) Total number of devices is 15 
or less. (2) Total length of all cables used does not exceed 2 meters times the number of devices 
connected, or up to a maximum of 20 meters. (3) It's recommended that not more than 3 connectors be 
stacked on top of each other; the resulting cantilevered structure can cause damage. Damage can be 
minimized by using L-COM Multi-Tap bus strips (next pg) and (4) Lock screws finger tightened ooly. 

1755 OSGOOD STREET, ORDERS ONLY: TEL: (508) 682-6936 
N. ANDOVER, MA 01845 800-343-1455 FAX: (508) 689-9484 

For manufacturers' sales offices, see yellow pages EEM 1989 
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IEEE-488 ACCESSORIES 
MODEL DESCRIPTION ENTRY 1-9 10-24 25-99 

IEEE-488 Accessories - Carefully Study These New & Useful GPIB Products 
L-COM is first to offer a full line of GPIB accessory products to the industry. Some of these innovative 
components are propriel.aIy, a direct result of listening to instrumentation engineers and technicians. We 
believe that you could also find these accessories useful in your day-to-day test or production endeavors. 
Fabricated from the best materials for a long and useful life, these products will mate peIfect1y with all our 
GPIB Cables and equivalents. 

Bulkhead Adaptor - Most Orderly Way to Feed IEEE-488 Cables Thru Panels 
These bulkhead adaptors were tooled and made available because of a need by design and test engineers. 
This adaptor provides a simplified means of passing a IEEE-488 cable between isolation walls and will 
also provide access to a console work table. Two basic models are available. The "BA" version has a 
conventional malelfemale entry whereas the "BF" version has two female entries which allows more than 
one cable to be mounted piggy-back on both sides of the panel 

CIB24BA 
CIB24BF 
CIB24BFR 

Male- Female, Bulkhead Adaptor A 
Female - Female, Bulkhead Adaptor A 
Female - Female, Reverse Entry B 

24.50 
26.50 
26.50 

23.28 
25.18 
25.18 

22.05 
23.85 
23.85 

Reverse Adaptors - Change Cable Direction 1800 to Expedlate Wiring 
Normally when an attempt is made to mate and extend two standard IEEE-488 cables, the result is that the 
cables tend to go in the same direction as shown in sketch" A" (right). These adaptors will properly orient 
the two cables so as to be in line as shown in sketch "B". All metal construction. 

CIB24XR 
CIB24XFR 

Male - Female, 1800 Reverse Adaptor B 
Female-Female, 1800 Rev. Adaptor B 

21.00 
21.00 

19.95 
19.95 

18.90 
18.90 

Connector Extender - This Handy Device Provides 1 Inch Added Clearance 
Our extender is sometimes used to provide a one inch extension allowing a cable that extra margin to clear 
adjoining test apparatus, and to avoid sharp cable bending which may cause permanent damage. 

CIB24X Male - Female Extension Adaptor A 19.50 18.53 17.55 

Connector Covers - Protect Against Contamination, Physical Damage RFI 
A cast metal cover that mates to the female end only. This cover has many uses such as in production or 
shipping to protect against dirt or damage to the exposed connector. In the lab, it provides the added 
service of warning, identifying, or limiting the ports accessibility. One piece cast aluminum construction 
with two machine screws which are captivated to prevent loss. Quantity pricing available upon request. 

CIB24C 
CIB24CB 

Metal Cover, Mates Female GPIB Connectors 4.50 
Metal Cover, As Above but Black Finish 4.50 

4.28 
4.28 

4.05 
4.05 

Right Angle Adaptor - Change Cable Direction goo and Avoid Tight Bends 
This adaptor IS handy to have and to use whenever the cable direction needs to be turned 900 to avoid 
obstacles that demand sharp bends in cable placement 

CIM24RA Male - Female, Right Angle Adaptor 28.00 26.60 25.20 

Multi-Tap Bus Strip - Allows a Safe and Orderly Cable Placement Method 
Minimize the hazard of piggy-backing and breakage of IEEE-488 connector plugs and sockets. Four or 
eight female connectors with locking stand-offs accept GPIB cables on a single plane. All connectors are 
wired in paraI1el. Simplify and expedite instrument relocations and changeovers. Mount the Multi-Tap on 
any flat surface or rest on a bench. Built of heavy chrome plated steel and totally shielded to minimize 
RF1/EMI disturbances. Comes with rubber feet and optional mounting brackets. 

CIB24MT 
CIB24MT2 

4 Ganged IEEE-488 Receptacles 
8 Ganged IEEE-488 Receptacles 

78.50 74.58 70.65 
159.50 151.53 143.55 

Rack Mounted Multi-Tap Bus Strip - Organizes Multiple Interconnections 
A standard 3-1(2" x 19" rack panel containing an eight outlet IEEE-488 distribution panel. This elintinates 
tangled interconnection cabling so common in GPm bus systems. Minintizes the need to piggyback 
IEEE-488 connectors and prevents breakage due to leveraging. Other benefits include; improved cabling, 
easy tracing of cables and simplified instrument relocation or changeovers. 

PR35MT2 8 Ganged Receptacles on Rack Panel 180.00 171.00 

CUSTOM: L-COM is willing to customize GPm cables to meet your specific needs. 
Furthermore, we're in an excellent position to offer our services for the development and 
fabrication of custom accessory IEEE-488 products. We aim to maintain our lead position 
and to continue our development pace by working with engineers to help us define and 
achieve many other new product objectives. 

P.U.R. 

EEM 1989 For manufacturers' sales offices, see yellow pages 
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Lucas LedexXeyboard, Security, 8c Code Switches* 

Keylite® keyboard switches-comprehensive line of 
tactile feel momentary or latching switches for solder 
mounting on boards, shown at right. Many choices of 
12 or 17 mm size, shape, color, LEDs. Request catalog. 
Elastomeric pushbutton-miniature 9 and 12 mm 
pushbuttons for snap fit board mounting after soldering 
is completed. Request catalog. 
Keyloc® rotary security switches--6 position key oper
ated rotary switch, 22 mm dia., 10 colors, 1024 combina
tions and variations. Request catalog. 
Subminiature rotary code SWitches-panel or PC 
board mount with extreme reliability and wide code 
capability Std. variations include binary and hex, with 
up to 4 pole 8 way capability Request catalog. 
'Manufactured by Lucas NSF of England. marketed by Lucas Ledex Inc. 

Series 75 Switches* 
Also available in watertight version. 

For detalled specifications. request literature. 'Licensee rights by Raft of West Germany. 

Series RF 15/19 Flat Panel Switches* 

Au Model X 12 Cr Cu Zn 28 F 43.21' Ni. 
(Pocan) (Resarit) 1.5 I' Au (contac1 m(I1terl(~I); II' Au (contact mcrterial); 

Connection material 4 .. , Connection material 4 .. 
81' Sn Pb 60/40; 81' Sn Pb 60/40; 
Ag model X 12 Cr Ni 177 Ag Model Cu Zn 28 F 43. 
51' Ag (contac1 mcrterial); 21' Ni. 51' Au 
Connec1ion mcrteriaI4... (contact mcrterial). 
8 I' Ag Connection mcrterial 0.5 I' Ag 

For further Information. request literature. 'Licensee rights by Rafi of West Germany. 

5100 

Sell·cleaning bridging contact. 
81' gold plcrted 

Lucas Ledex ~,. Lucas Ledex Inc. 
P.O. Box 427 
Vandalia, Ohio 45377-0427 U.S.A. 

Phone: 513-898-3621 
1WXlTelex: 6874241, 6874243 
FAX: 513-898-8624 

8·1784 For manufacturers' sales offices, see yellow pages EEM1989 
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Rotary Manual Switches 

lA/28VDC 
.SA/llOVAC 
SA 

750 volts. contact to contact 

For more information. request literature. 

SWITCHES 

Stepping Switches (Stock Models) 

Packaged Switches (Stock Models) 

1000 1200 

11.03 8.02 

500 500 

5 5 

For more information. request literature. 

1200 

8.02 

500 

5 

Lucas Ledex Inc. 
PO. Box427 

2A/28VDC 
lA/ll0VAC 
SA 

1000 volts. contact to contact 
500 volts when contacts are 
insulated back to back 

1200 1200 

5.67 4.91 

500 500 

5 5 

5100 

1200 

7.72 

500 

5 

Lucas Ledex .k' 
Vandalia, Ohio 45377-0427 U.S.A. 

Phone: 513-898-3621 
TWXITe1ex: 6874241, 6874243 
FAX: 513-898-8624 

EEM 1989 For manufacturers' sales offices, see yellow pages B·1785 
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DIP SWITCHES 
• High Quality • Economical 

All LZR DIP switches offer remarkable performance, priced competitively. Standard features include gold-plated 
contacts, and your choice of raised or recessed actuators. Every model is available with top tape seal, to withstand 
solvent cleaning. 

GA Series 

Popular slide actuator style 

SINGLE POLE 
SINGLE THROW 

Reliable self-wiping contacts rated for 10,000 operations 

Standard epoxy bottom-seal 

Right angle leads available 

GC Series 

"Piano key" actuator style 

SINGLE POLE 
SINGLE THROW 

Available two ways: Switch open (off) in "up" position, or closed 
(on) in "up" position 

Standard epoxy bottom seal 

GA and GC series switches are also available in 2, 3, and 4 Pole, 
single throw, and 1 and 2 Pole, double throw versions. 

LZRelectronics,inc. 

GH Series 
GKSeries 

SINGLE POLE 
SINGLE THROW 

Designed and packaged for automated processing and assembly 

GK models have surface-mount leads 

Molded body is IC equivalent, and end-stackable on tenth-inch 
grid. 

GR Series 
NEW! 

BUSSED 
SINGLE POLE 
TRIPLE THROW 

Unique SP3T design, ideally suited to a wide range of applications 

Standard epoxy bottom seal 
CIRCUITRY 

123456789 
RC.B. LAY OUT (TOP VIEW) 

8051 Cessna Ave., Gaithersburg, MD 20879 
Telephone /3011921-9440 Fax (301 1670-{)436 
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DIP SWITCHES 
GASERIES 

~-1 r-'9(OD75) 

0 025 

ON ! 
~ ~ ~ ~ 9.7(0.381) 

U~O'299) 
1234 ~ 

GCSERIES 

rul"~,." 
U6(0'299) 

U~ 
(O~~') I 

I 11.3 
~(0445) 

='='=--i 

GRSERIES 

--I 1-1.4(0.055) 

l\2'j1 I 

7.62 
(0.300) 

POSITONS PART NO. DIM. "A" 

4 GR104_ 15.30 (0.602) 
6 GR106_ 20.38 (0.802) 
8 GR108_ 25.46 (1.002) 
9 GR109_ 28.00 (1.102) 

10 GR110_ 30.54 (1.202) 

HOW TO ORDER 

IT] ITJ IT] IT] 

O.~D.024) 

SERIES NO. OF OPTIONS 
POSITIONS (SEE 
(SEE BELOW) 
TABLES) 

OPTION CODES (all except GC Series) 

10 Raised actuator 

20 

@ 
@ 

Low profile actuator 

Raised actuator. tape sealed 
(GA and GR Series only) 
Low profile actuator, tape sealed 

OPTION CODES (GC Series) 

50 Switches open (off) in "up" position 

60 

@ 
@ 

Switches closed (on) in "up" position 

Same as code 50 above, tape sealed version 

Same as code 60 above, tape sealed version 

POSITONS 

2 
3 
4 
5 
6 
7 
8 
9 

10 

CIRCLED OPTION CODES ARE MOST READILY AVAILABLE 

LZRelectronics,inc. 

All dimensions in mm (inch) 

GA and GC SERIES 

POSITONS PART NUMBER DIM. "A" 

2 GAl 02_ GC102_ 6.70 (0.264) 
3 GA103_ GC103_ 9.20 (0.362) 
4 GAl 04_ GC104_ 11.70 (0.461) 
5 GAl 05_ GC105_ 14.20 (0.559) 
6 GA106_ GC106_ 16.70 (0.657) 
7 GA107_ GC107_ 19.20 (0.756) 
8 GAl 08_ GC108_ 21.70 (0.854) 
9 GA109_ GC109_ 24.20 (0.953) 

10 GA110_ GC110_ 26.70 (1.050) 
12 GA112_ GC112_ 32.00 (1.260) 

GKSERIES 

~1-~ 
254 I ~ 0.51 

(0100) I--- (0.020) 
. 2.54)(7".,17.78 

(0.100 x 7=0.700) 

GH and GK SERIES Iliiiiiiil 
1. A I 

PART NUMBER DIM. "A" 

GH102_ GK102_ 5.04 (0.198) 
GH103_ GK103_ 7.58 (0.298) 
GH104_ GK104_ 10.12 (0.398) 
GH105_ GK105_ 12.66 (0.498) 
GH106_ GK106_ 15.20 (0.598) 
GH107_ GK107_ 17.74 (0.698) 
GH108_ GK108_ 20.28 (0.798) 
GH109_ GK109_ 22.82 (0.898) 
GH110_ GK100_ 25.36 (0.998) 

SPECIAL-ORDER OPTIONS: Call for details 

Custom body colors and markings 

Single- and Double-Throw switching, in 1- through 4-pole configurations 
(available for GA and GC Series) 

Lower cost silver-plated contacts (available for GA and GC Series) 

SPECIFICATIONS 

Material 
Color 
Operating range 
Contact ratings (GA, GC) 

Contact ratings (others) 

Contact resistance (GA) 

Contact resistance (others) 

Operating life (GA) 
Operating life (GC) 
Operating life (others) 
Vibration test 
Heat shock test 

Fire retardant to UL 94V-0 
Blue, with white actuators 
-40to +85 0 C 
24VDC, 28mA switching, 50VDC, 
100mA non-switching 
5VDC, 100mA switching, 50VDC, 
100mA non-switching 
30 miliiOhms maximum initial, 
100 miliiOhms maximum after 
life test 
50 miliiOhms maximum initial, 
100 miliiOhms maximum after 
life test 
10,000 opns. minimum per pole 
3,000 opns. minimum per pole 
2,000 opns. minimum per pole 
per MIL-STD 202, Method 204B 
2600 C for 5 seconds 

8051 Cessna Ave .• Gaithersburg. MD 20879 
Telephone /301/921-9440 Fax (301/670-0436 
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Manufacturers Components Incorporated 
POWER SWITCHES WITH INTERNATIONAL APPROVALS 

5100 

MD 36/L SERIES SINGLE POLE LIGHTED AND UNLIGHTED 
16 AMPS 125 VAC/250 VAC \\R" 
TEMPERATURE: T120°C 
TERMINALS: .250 SILVER PLATED BRASS 

PANEL CUT OUT - 30mm x 11mm 
APPROVALS: ~ (§)~ ®~(f) 

MODEL 36/2 SERIES r----4~ DUAL ROCKER LIGHTED AND UNLIGHTED 

PANEL CUT OUT - 30mm x 22mm 

MD 401 SERIES 

PANEL CUT OUT - 30mm x 22mm 

(2) SPST SWITCHES IN COMMON BASE 
16 AMPS 125 VAC/250 VAC \\R" 

. TEMPERATURE: T 120°C 
TERMINALS: .250 SILVER PLATED BRASS 

APPROVALS: ~ (§) ~ ®®(f) 

DOUBLE POLE LIGHTED AND UNLIGHTED 
16 AMPS 125 VAC/250 VAC \\R" 
TEMPERATURE: T100°C 
TERMINALS: .250 SILVER PLATED BRASS 

APPROVALS: ~ (§) ~ ®~(D® 

MD 36/2/G SERIES & MD 401/G SERIES 

MD 50 SERIES 31.4 

SPLASHGUARD - SWITCHES WITH PLASTIC COVER 
TRANSPARENT COVER DESIGNED TO MEET 
FRONT PANEL PROTECTION 
SINGLE AND DOUBLE POLE 
LIGHTED AND UNLIGHTED 

SEE SERIES MD 36/2 AND MD 401 FOR APPROVALS & DIMENSIONS 

r;g~J 
I I ~~ 

SINGLE & DOUBLE POLE LIGHTED & UNLIGHTED 
16 AMPS 125 VAC/250 VAC 
TEMPERATURE: T 125°C 
TERMINALS: .250 SILVER PLATED BRASS 

025 U30 

PANEL CUT OUT - 27.8mm x 25mm 
APPROVALS: (f) ~ ® PENDING: ® ~ @) 

FLAT OR OVAL KNOB 
LED INDICATOR LIGHT 

ALL DIMENSIONS IN MILLlMffiRS UNLESS OTHERWISE SPECIRED 

OPTIONS AVAILABLE 
ADDITIONAL CIRCUITS AND COMBINATIONS WINDOW LIGHT 
METAL OR PLASTIC FRAME FOR BEZEL CUSTOM COLOR MATCH 
STANDARD ORi CUSTOM SILK SCREENING 

We offer a complete line of switches. including slide. lever. toggle. miniature. rotary and pushbutton. 
FOR FURTHER INFORMATION ON OUR WIDE RANGE OF PRODUCTS WRITE OR CALL US: 

TOLL FREE 1·800·367·0377 
Manufacturers Components Incorporated 

2260 w. 77th st .. Hialeah. FL 33016 / In Florida (305) 556-4481 / FAX (305) 823-89&1 / TLX 514181 

8·1788 For manufacturers' sales offices, see yellow pages EEM 1989 
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MarLee Switch Company 
933-D N. Central Ave., Upland, CA 91786 • (714) 982-8988 

TYPES: 

....",,- AUDIO 

....",,- DATA 

....",,- VIDEO 

....",,- R.F. 

SWITCHES 

....",,- MULTI-WIRE 

....",,- BALANCED LINE 

....",,- COAX 

....",,- TWINAX 

OPTIONS: 

• PROGRAMMABLE 
• COMPUTER INTERFACE 
• ELECTRO-MECHANICAL 
• SOLID STATE 
• DESK TOP 
• RACK MOUNT 
• MODULAR 
• COMPLETE SYSTEMS 

MODUlAR SWITCHES AND MATRICES 

MULTI SWITCH MATRIX SYSTEMS 

MATRICES SYSTEMS 

MarLee Switch Company uses the latest designs and 
highest quality components, to provide superior per
formance and reliable operation. In addition we spe
cialize in modifying our standard products to meet 
your specific requirements. We have a proven record 
of delivering on time and at a very competitive 
price . 

When they need their signals switched, many of the 
world's leading businesses come to MarLee Switch 
Company. 

1000 WIRE A-B SWITCHING SYSTEM 

TYPICAL SPECIFICATIONS: 

Switches: 1 to N poles, 1 to N throws 
Matrices: 1 to N inputs, 2 to N outputs 
Frequency Range: DC to 1.2 GHz 
Switching Speed: 100 ms. down to 1 ns. 
Switching Types: Solid State, Reed, Relay 
Switch Life: Greater than 100 million operations 
Isolation (open contact): To -110 db 
Insertion Loss (RF): Less than 0.5 db, typically 0.2 db 
VSVVR: 1.5 to 1 
Shock: 200 G max., 11 ± 1 msec. 
Vibration: 20 G max. @ 0 to 600 Hz 
Temperature Range: - 50° to + 150°F 
Xtalk Between Channels: To -180 db 

Let us show you how WE can satisfy your switching requirements. 
Call or write for complete specifications and our new catalog. 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1789 
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WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 
• BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-In-Time Program. 

g ORDERS PLACED. BY 3 P.M. ARE SHIPPED THE SAME DAY -. (213) 452·1229 (tJ 
RELAYS SWITCHES TIMERS :c::~ 

Aleph International Acro ATC 
Allied Controls Alco Agastat CIRCUIT 

~k American-Zeitler American Switch Amperite BREAKERS 

CIRCUIT BREAKERS Aromat AMP Antex FUSES & 

~"! 11 ~ AT&T Aromat Crouzet FUSEHOLOERS 
Airpax 

':.. II '\ Aromat Bosch Arrow Hart Eagle Signal 6 Heinemann C.P. Clare Carling switch Guardian 

8 ',L/ Polter & Brumfield Coto Cherry Electric Industrial Timer 
Crydom Controls C&K Magnecrafl .-EAC EECO Master Electronics 

~ 
CONNECTORS & 

Elec-Trol Electro-Mech Midtex 
Fuiitsu Electronic Compo Group National Controls KNOBS 

SOCKETS Gordos Grayhill Omran 
AMP G rayi1 ill landis & Gyr Polter & Brumfield 

~ 
Amphenol Guardian Linemaster SSAC 

~ Aromat Hi-G Master Specialties Struthers-Dunn RELAYS Curtis Idec McGill Syracuse Electronics 
Custom Connector ITT Microswitch 
Idec line Electric Omron 
lumberg TERMINAL BLOCKS 

LAMPS & LEOS 
Magnecraft Oslo 

Master Electronics Master Electronics OTTO Beau 

~ Panduit MEC Saia Buchanan 
Potier & Brumfield Midtex Unimax Curtis 
Souriau Omran Electrovert 
Vernitron-Beau Polter & Brumfield Kulka ~ Welcon/Welis RBM INDUCTORS Magnum ~\~ 

Schrack Jeffers Marco ~. ~ . 
Siemens RDI 

COUNTERS Sigma Underwriters Safety SWITCHES 

Engler Stantel 
PHOTOELECTRIC Vernitron-Beau 

Hecon Struthers-Dunn 
Aromat Weidmuller • IVO Telemecanique 
Dolan-Jenner 

Kessler-Ellis Theta-J Omron TRANSFORMERS 
SOLID STATE Master Electronics Triridge Photoswitch! AB Dormeyer 

RELAYS Omron Skan-A-Matic Microtran RELAYS 

Redington FUSES Sola 
~ Red lion Bussmann Stancor .~. 

Sodeco/Maxmar litlelfuse PROXIMITY Thordarson 

~ Stemco Underwriters Safety Agastat Triad 
Veeder-Root 

Electro U.T.C. 

KNOBS Omron INDICATOR LIGHTS 

DIODES 
Cosmo!Kurz-Kasch WIRE, WIRING 

General Instr. 
Raytheon!Panel Products DEVICES & HWR. --POTS & RESISTORS Alpha '~~)~ 

INDICATORS, Clarostat Belden ~ I " .' 

LAMPS & LED Ohmite Buchanan ~.J 
FANS IDI Electrovert 

Aromat SOLENOIDS 

TEMPERATURE U.S. Toyo 
lEE Havey Hubbell 

CONTROLS JKl Iboco 
leecrafl SOLENOID H.H. Smith 

~£t_ lumex Dormeyer Modor .... '" -.a.;r 
FILTERS Stanley Guardian Panduit 

-)~"~ Curtis Sylvania line Electric Pomona 

8·1790 For manufacturers' sales offices, see yellow pages EEM1989 
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MARQUARDT ~ Slide Switch 
4021 SERIES LINE VOLTAGE SELECTOR SWITCHES ________ _ 

DOUBLE POLE, 
DOUBLE THROW 
SOLDER TERMINALS 
R48 SA 250VAC lOA l25VAC 

DOUBLE POLE, 
DOUBLE THROW 
STRAIGHT PC TERMINALS 

DOUBLE POLE, 
DOUBLE THROW 
RIGHTANGLE 
PC TERMINALS 

DOUBLE POLE, DOUBLE 
THROW, SLIDE BUTTON, 
QUICK CONNECT TERMINALS 
(Combination Solder or Plug-In) 

Technical Data: Double pole, double throw with sliding contact. 
Resistance to Tracking: t:&J < KB 175 p > KB 250 [3 < KB 175 
Life Endurance: Mechanical 10,000 Cycles; Electrical 10,000 Cycles. Screw 
fixing, mounting holes t/J 3.3 mm 

Circuit Function Terminals Catalog Number 

DPDT ON-ON Solder 4021.0214 
(Black Slider, No Marking) 

DPDT ON-ON Quick Connect 4021.0506 (No UL & CSA) 
(Red Slider - 220V-240V Marking) 

DPDT ON-ON Quick Connect 4021.0512 
(Red Slider - 230V-115V Marking) 

DPDT ON-ON Quick Connect 4021.0513 
(Red Slider - High-Low Marking) 

DPDT ON-ON Quick Connect 4021.0521 
(Black Slider - No Marking) 

DPDT ON-ON Quick Connect 4021.0525 
(Red Slider - No Marking) 

DPDT ON-ON Quick Connect 4021.0526 (Red Slider - 115V-220V 
Marking) (100 Microinch Silver) 

DPDT ON-ON Quick Connect 4021.0527 (Red Slider - 120V-
240V) (100 Microinch Silver) 

DPDT ON-ON Quick Connect 4021.0530 
(Red Slider - 115V-220V) 

DPDT ON-ON Quick Connect 4021.0532 
(Red Slider - l00V-250V) 

DPDT ON-ON Quick Connect 4021.0820 
(Red Slider Button - No Marking) 

DPDT ON-ON Quick Connect 4021.0821 
(Black Slider Button - No Marking) 

DPDT ON-ON Quick Connect 4021.1912 (Red Slider-
- No Marking) (No Mounting Ears) 

DPDT ON-ON Quick Connect 4021.1913 (Black Slider -115V 
-230V White Marking) (No 
Mounting Ears) 

DPDT ON-ON Quick Connect 4021.1914 (Black Slider - High, 
Low White Marking) (No 
Mounting Ears) 

DPDT ON-ON RightAngle 4021.4220 (Red Slider 
P.C. - 220V-115V Black Marking) 

DPDT ON-ON RightAngle 4021.4221 (Red Slider 
P.C. -115V-220V Black Marking) 

DPDT ON-ON Straight P.C. 4021.4302 (No UL & CSA) 
(Red Slider - 240-220V Black 
Marking) 

DPDT ON-ON Straight P.C. 4021.4321 (Red Slider 
- 230-115V Black Marking) 

DPDT ON-ON Straight P.C. 4021.4322 
(Black Slider - No Markings) 

DPDT ON-ON Straight P.C. 4021.4420 (Black Slider Button 
- No Marking) (No Mounting Ears) 

DPDT ON-ON Straight P.C. 4021.4620 (Red Slider 
- 230-115V Black Marking) (No 
Mounting Ears) 

DPDT ON-ON Straight P.C. 4021.4621 (Black Slider 
- No Marking) (No Mounting Ears) 

DPDT ON-ON RightAngle 4021.4711 
P.C.RH (Red Slider - 230-115V - Black 

Markings) (No Mounting Ears) 
DPDT ON-ON RightAngle 4021.4720 (Red Slider 

P.C. - 220V-115V - Black Marking) (No 
Mounting Ears) 

DPDT ON-ON Right Angle 4021.4721 (Red Slider 
P.C. -115V-230V - Black Marking) (No 

Mounting Ears) 
DPDT ON-ON RightAngle 4021.4722 (Red Slider - No 

P.C. Markings) (No Mounting Ears) 
DPDT ON-ON RightAngle 4021.4723 (Red Slider 

P.C.LH - 230-115V) (No Mounting Ears) 
DPDT ON-ON RightAngle 4021.4725 (Red Slider 0, - Black 

P.C. Marking) (No Mounting Ears) 
DPDT ON-ON Left Side P.C. 4021.4920 (Red Slider - 230-115V 

- Black Marking) 
(No Mounting Ears) 

SPDT ON-ON Left Side P.C. 4021.5920 (Red Slider 0, - Black 
Marking) (No Mounting Ears) 

Materials: Slide made of thermoplastic; housing made of black 
thermoplastic; ground plate made of nature thermoplastic; glass 
fiber reinforced, contacts CuSn/Cu Silver-plated; terminals silver-
plated 
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5100 SWITCHES 5100 

MARQUARDT (@1 Rocker Switch 
1540SERIES ____________________________________________ __ 

- 31, -- - ~24!1 
""2,5-"; 

Circuit Function Terminals Catalog Number 

DPST ON-OFF 6.3 (.250) 1542.1121 R70 
(Black Rocker & Base - White 
Markings - ON, O-OFF) 

DPST ON-OFF 6.3 (.250) 1542.1123 R70 
(Black Base & Rocker - White 
Markings I, 0) 

DPST ON-OFF 6.3 (.250) 1545.1120 R72 
(White Base - Lighted Red Rocker-
220V Bulb) 

DPST ON-OFF 6.3 (.250) 1545.1122 R72 
(Black Base - Lighted Red Rocker-
110V Bulb) 

DOUBLE POLE R70 16A 125V-250V AC 1/4HP 125VAC 1/2HP 250VAC R72 16A 250VAC 1/2HP Mechanical - 50,000 Operations 
Electrical - 10,000 Cycles 1600SERIES ____________________________________________ __ 

SINGLE POLE ILLUMINATED R19 16A 125V AC 1I8HP 

Resistance to Tracking: > KB250 

1--" .., 
j-7,8-: 

ti. 
~ 

Life Endurance: Mechanical-l00,000 operation; Electrical-l0,000 cycles 
Snap in Fixing: for a wall thickness (X) of 0.75 ... 2mm recommended cut-out 

(Y x Z) see table under dimensions 

Materials: Rocker and housing made of thermoplastic, contacts made of 
Ag, terminals silver-plated 

Circuit Function Terminals 

SPST ON-OFF 6.3 (.250) 

SPST ON-OFF 6.3 (.250) 

SPST ON-OFF 6.3 (.250) 

SPST ON-OFF 6.3 (.250) 

SPST ON-OFF 6.3 (.250) 

SPST ON-OFF 6.3 (.250) 

SPST ON-OFF 6.3 (.250) 

SPST ON-OFF 6.3 (.250) 

SPST ON-OFF Solder 

Catalog Number 

1600.0120 R19 
(Black Base - Red Rocker-
110V Bulb) 
1600.0121 R19 
(White Base - Red Rocker-
110V Bulb) 
1600.0105 R19 
(Black Base - Red Rocker-
220V Bulb) 
1600.0126 R19 2-3.5mm Panel 
(Black Base - Red Rocker-
110V Bulb - Frame Alum) 
1600.0127 R19 
(Brown Base - Red Rocker -
110V Bulb) 
1600.0128 R19 
(Black Base - Green Rocker -
110V Bulb) 
1600.0420 R19 
(Black Base - Red Rocker -
110V Bulb - Frame Alum) 
1600.0421 R19 
Black Base - Green Rocker -
110V Bulb - Frame Alum) 
1600.3108 R19 
(White Base - Green Rocker -
110V Bulb) 

1601SERIES ____________________________________________ __ 

;1-I7,8-i• 
: ~5 

l I 1 

! ! 

SINGLE POLE NON-ILLUMINATED R62 lOA 250VAC 1/3HP 16A 125VAC 1/8HP 

Resistance to Tracking: > KB250 
Life Endurance: Mechanical-l00,000 operation; Electrical-l0,OOO cycles 
Snap in Fixing: for a wall thickness (X) of 0.75 ... 2mm recommended cut-out 

(Y x Z) see table under dimensions 

Materials: Rocker and housing made of thermoplastic, contacts made of 
Ag, terminals, silver-plated 

Contact Resistance < 10 milliohms - Dielectric Resistance;> 5 megohms 

Circuil 

SPST 

SPST 

SPST 

SPST 

SPST 

SPST 

SPST 

SPST 

Function Terminals Catalog Number 

ON-OFF 6.3 (.250) 1601.0117 R62 
(Black Base & Rockers, Markings -
White OFF-ON, Horizontal Mtg.) 

ON-OFF 6.3 (.250) 1601.0118 R62 
(White Base & Rockers, Markings -
Black OFF-ON, Horizontal Mtg.) 

ON-OFF 6.3 (.250) 1601.0101 R62 
(White Base & Rocker) 

ON-DFF 6.3 (.250) 1601 .0105 R62 
(Black Base & Rocker) 

ON-OFF 6.3 (.250) 1601.0122 R62 
(Black Base & Rocker, 3.5mm Panel) 

ON-OFF 6.3 (.250) 1601.0123 R62 
(Black Base & Rocker, White Marking 
Oon Bezel) 

ON-OFF 6.3 (.250) 1601.0124 R62 
(White Base & Rocker - Black I, 0) 

ON-OFF 6.3 (.250) 1601.0125 R62 
(Black Base & Rocker, Marking White 
OFF-ON, Vertical Mtg.) 
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5100 SWITCHES 5100 

MARQUARDT ~ 
1602 SERIES 

18.6 

12,' 
19,8 

22 
25 

21,7 

NON-ILLUMINATED DOUBLE POLE 

R46 16A 125V AC 10A 250V AC 
R62 16A 125V AC 1/SHP 
10A 250V AC 1/3 HP 

Technical Data: 
Resistance to Tracking: > KB250 

x z 
0.75 ... 1,25 30- 1 22+0. 
125. 2 30.2- 1 22'0. 

Life Endurance: Mechanical-100,OOO operation; Electrical-10,000 cycles 
Snap in Fixing: for a wall thickness (X) of 0.75 ... 2mm recommended cut-out 

(V x Z) see table under dimensions 

Materials: Rocker and housing made of thermoplastic, contacts 
made otAg, terminals silver-plated 

1605 SERIES 

ILLUMINATED DOUBLE POLE 

R19 16A 125V AC 1/8 HP 
R61 lOA 250V AC 1I3HP 

Technical Data: 
Resistance to Tracking: > KB250 

y z 
0.75 1.25 30- 1 22'0. 
1.25 2 30.2-01 22'0 

22 
25 

Life Endurance: Mechanical-l 00,000 operation; Electrical-1 0,000 cycles 
Snap in Fixing: for a wall thickness (X) of 0.75 ... 2mm recommended cut-out 

(V x Z) see table under dimensions 

Materials: Rocker and housing made of thermoplastic, illuminated 
rockers and windows of lights made of transparent thermoplastic, 
contacts made of Ag, terminals silver-plated 

1607 SERIES Pilot Light 

6.3 (.250) 1607.0420 
(White Base, Red Lens, 110V Bulb) 

6.3 (.250) 1607.0520 
(Black Base, Orange Lens, 110V Bulb) 

Circuit Function Terminals 

DPST ON-OFF 6.3 (.250) 

DPST ON-OFF 6.3 (.250) 

DPST ON-OFF 6.3 (.250) 

DPST ON-OFF 6.3 (.250) 

DPST ON-OFF 6.3 (.250) 

DPST ON-OFF 6.3 (.250) 

Rocker Switch 

Catalog Number 

1602.0114 R46 
(White Base & Rocker -
Marking Black 0, I 

1602.0101 R62 
(White Base & Rocker -
Marking - Red - 0 on Bezel 

1602.0105 R62 
(Black Base & Rocker -
Marking Red - 0 on Bezel) 

1602.0119 R62 
(Black Base & Rocker -
Marking White - 0, I) 

1602.0126 R62 
(Black Base & Rocker -
Marking - White OFF-O ON-l) 

1602.0127 R62 
(Black Base, Red Rocker -
Marking - Red 0 on Bezel) 

DPST ON-OFF 6.3 (.250) 1602.4120 R62 
(White Base & Rocker - Side Guards 
on Rocker - Marking Red 0 on Bezel) 

DPDT ON-ON 6.3 (.250) 1604.0101 R62 

Circuit 

DPST 

DPST 

DPST 

DPST 

DPST 

DPST 

DPST 

DPST 

DPST 

(White Base & Rocker) 

Function Terminals Catalog Number 

ON-OFF 6.3 (.250) 1605.0120 R19 
(Black Base, Red Lens, 110V Bulb 
Marking Red 0 on Bezel) 

ON-OFF 6.3 (.250) 1605.0105 R61 
(Black Base, Red Lens, 220V Bulb 
Marking Red 0 on Bezel) 

ON-OFF 6.3 (.250) 1605.0122 R19 
(White Base, Red Lens, 110V Bulb 
Marking Red 0 on Bezel) 

ON-OFF 6.3 (.250) 1605.0123 R19 
(White Base, Green Lens, 110V Bulb 
Marking Red 0 on Bezel) 

ON-OFF 6.3 (.250) 1605.0124 R19 
Black Base, Green Lens, 110V Bulb 
Marking Red 0 on Bezel) 

ON-OFF 6.3 (.250) 1605.0112 R61 
(Black Base, Green Lens, 220V Bulb 
Marking Red 0 on Bezel) 

ON-OFF 6.3 (.250) 1605.0127 R61 
(Black Base, Orange Lens, 220V 
Bulb, Marking Red 0 on Bezel) 

ON-OFF 6.3 (.250) 1605.0128 R61 
(White Base, Green Lens, 220V Bulb 
Marking Black 0-1 on Bezel) 

ON-OFF 6.3 (.250) 1605.0427 R61 
(White Base, Red Lens, 220V Bulb 
Marking Black 0, I) 

6.3 (.250) 1607.5101 
(White Base, Red Lens, 220V Bulb) 

6.3 (.250) 1607.5110 
(White Base, White Lens, 220V Bulb) 

Not UL or GSA Approved 
(Approval Pending) 
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5100 SWITCHES 5100 

r1ARQUARDT ~ 
1800 SERIES 

x Y 
0,75_ . .125 192_ 
125 .. .2 194_ 
2 ... 3 19.8 1 

SINGLE POLE 

R30 SA 12SV-250V AC 1/4 HP 125 - 1/2 HP 250V AC 
R50 lOA 125V-250V AC 1/3 HP 125V - 1/2 HP 2SOV AC 
R52 SA 125V - 4A 2SOV AC 1/10 HP 125V-2SOV AC 

R58 SA 125V-250V AC 1/8 HP 
R73 lOA 125V AC - 1/3 HP 
R87 SA 250V AC - 1/2HP 

Cln:ull Function Terminal Catalog Number 

SPST ON-OFF 4.8(.187) 1800.1121 R73 (Black Base, Red Lighted Rocker, 
12SV Bulb) 

SPST ON-OFF Solder 1801.0102 R30 (Black Base & Rocker) 
SPST ON-OFF Solder 1801.011Q1jR30 (White Base & Rocker) 
SPST ON-OFF Solder 1801.0121 ROO (Black Base & Rocker) 
SPST ON-OFF Solder 1801.010S'R30 (Black Base, Red Rocker) 
SPST ON-OFF Solder 1801.0123 R30 (Brown Base & Rocker) 
SPST ON-OFF Solder 1801.0124 R30 (Black Base & Rocker, Marking, Red-) 
SPST ON-OFF Solder 1801.0130 R30 (Black Base, Orange Rocker, 

Marking, Black 0, I) 
SPST ON-OFF Solder 1801.0134 RSO (Brown Base & Rocker) 
SPST ON-OFF Solder 1801.0136 ROO (Black Base & Rocker 

White Marking 0, -) 
SPST ON-OFF Solder 1801.0138 R30 (Black Base & Rocker, 

Marking, White - 0) 
SPST ON-OFF Solder 1801.0149 R30 (Black Base & Rocker, 

Marking, Red 0,-) 
SPST ON-OFF 4.8(.187) 1801.1102 R30 (Black Rocker & Base) 
SPST ON-OFF 4.8(.187) 1801.1110 R30 (Brown Rocker & Base) 
SPST ON-OFF 4.8(.187) 1801.1121 ROO (Black Rocker & Base) 
SPST ON-OFF 4.8(.187) 1801.1124 RSO (Brown Rocker & Base, 

Red Bar on Rocker) 
SPST ON-OFF 4.8(.187) 1801.1139 R30 (Black Rocker & Base, 

White Marking 0, -) 
SPST ON-OFF 4.8(.187) 1801.1142 R30 (White Rocker & Base, 

Black Bar on Rocker) 
SPST ON-OFF 4.8(.187) 1801.1143 R30 (Black Rocker & Base, 

White Bar on Rocker) 
SPST ON-OFF 4.8(.187) 1801.1132. R30 (Black Base, Red Rocker) 
SPST ON-OFF 4.8(.187) 1801.1147 RSO (Brown Base & Rocker) 
SPST ON-OfF 4.8(.187) 1801.1148 RSO (Black Base & Rocker, 

White Marking 0,-) 
SPNOON-OFF 

Momentary 
4.8(.187) 1801.1210 RS2 (Brown Base & Rocker) 

SPNO ON-OFF 4.8(.187) 1801.1~02!RS2 (Black Base & Rocker) 
Momentary 

SPNO ON-OFF 
Momentary 

4.8(.187) 1801.1222 R52 (Black Base, White Rocker) 

SPST ON-OFF P.C. 1801.2152 (Black Base & Rocker, 3OmA, 12VOCj 
SPNC ON-OFF P.C. 1801.2322 R52 (Brown Base & Rocker) 

Momentary 

1852 SERIES 

NON-ILLUMINATED R52 SA 125V 4A 250V AC 
1110 HP 125V-250V AC 
MAX. INRUSH - 51A 125V AC 

Technical Data: 
Single pole or double pole ST 
Lifting contact 
Resistance to tracking> KB 250 
Life endurance: 

Mechanical - 50,000 operations 
Electrical - 10,000 cycles 

X 
0,75 .. .125 
125 2 
2 3 

y z 
192 1 '29~ .1 
194_ 1 129+ .I 
198_ 1 129+ , 

Materials 

Rocker Switch 

Technical Data: 
Resistance to tracking b > KB250 f:::§l > KB 175 
Life endurance, mechanical: 

ST, DT - 100,000 operations 
DT with off-position - 50,000 operations 

Life endurance, electrical: 

12 9 ~O) 
129+ , 

ST, DT 6(4)A - 50,000 cycles 
ST, DT 10(4)A - 10,000 cycles 

Snap in fixing: 
for a wall thickness (X) of 0,75 ... 3 mm recommended 
cut-out (V x Z) see table under dimensions 

Materials 
Rocker and housing made of thermoplastic 
Contacts Ag/Cu silver-plated 
Terminals silver-plated 

Circuit Function 

SPOT ON-ON 
SPOT ON-ON 
SPOT ON-ON 
SPOT ON-ON 
SPOT ON-ON 
SPOT ON-ON 
SPOT ON-ON 

Momentary 

SPOT ON-ON 
Momentary 

SPOT ON-OFF-
ON 

SPOT ON-OFF-
ON 

SPOT MomON 
-OFF-ON 

SPOT MomON 
-OFF-
MomON 

SPOT MomON 
-OFF-
MomON 

SPOT MomON 
-OFF-
MomON 

SPOT MomON 
-OFF-
MomON 

SPDT ON-OFF-
ON 

SPDT ON-OFF-
ON 

SPOT MomON 
-OFF-ON 

SPOT MomON 
-OFF-
MomON 

SPOT MomON 
-OFF-
MomON 

Circuli Function 

OPST ON-OFF 

OPST ON-OFF 

DPST ON-OFF 

DPST ON-OFF 

DPST ON-OFF 

DPST ON-OFF 

DPST ON-OFF 

DPST ON-OFF 

DPST ON-OFF 
DPST ON-OFF 

Terminal CatalOg Number 

Solder 1803.0107 ROO (Brown Base & Rocker) 
Solder 1803.0120 ROO (Wh ite Base & Rocker) 
Solder 1803.0121 RSO (Black Base & Rocker) 
4.8(.187) 1803.1101 R30 (White Base & Rocker) 
4.8(.187) 1803.1121 ROO (Black Base & Rocker) 
4.8(.187) 1803.1122 ROO (Brown Base & Rocker) 
4.8(.187) 1803.1202RS2 (Black Base & Rocker) 

4.8( .187) 1803.1222 RS2 (Brown Base & Rocker) 

Solder 1808.01'02 RS8 (Black Base & Rocker) 

Solder 1808.0124 R58 (Brown Base & Rocker) 

Solder 1808.0201 RS8 (White Base & Rocker) 

Solder 1808.03.01 R58 (White Base & Rocker) 

Solder 1808.0302 R58 (Black Base & Rocker) 

Solder 1808.0323 RS8 (Black Base & White Rocker) 

Solder 1808.0324 RS8 (Black Base & Red Rocker) 

4.8(.187) 1808.1102 RS8 (Black Base & Rocker) 

4.8(.187) 1808.1123 RS8 (Brown Base & Rocker) 

4.8(.187) 1808.1204 RS8 (Brown Base & Rocker) 

4.8(.187) 1808.1302 R58 (Black Base & Rocker) 

4.8(.187) 1808.1322 R58 (Brown Base & Rocker) 

Terminal Catalog Number 

Solder 18S2.0122 R52 (Black Base & Rocker, 
White Marking, on Rocker 1,0) 

4.8(.187) 18S2.1102R52 (Black Base & Rocker, 
Red Marking, 0 on Rocker) 

4.8(.187) 1852.1122 R52 (Black Base, Red Rocker, 
White Marking, 0 on Rocker) 

4.8(.187) 1852.1123 R52 (Black Base, Red Rocker, 
White Marking, on Rocker I, 0) 

4.8(.187) 1852.1124 RS2 (Black Base & Rocker. 
White Marking OFF-ON on Rocker) 

4.8(.187) 1852.1125 RS2 (Black Base & Rocker, 
White Marking 0 I on Rocker) 

4.8(.187) 1852.1126 R52 (Black Base, Red Rocker, 
White Marking on Rocker 0,-) 

4.8(.187) 1852.1128 RS2 (Black Base & Rocker, 
White Marking on Rocker 0, I) 

2.8(.110) 1852.3122 R52 (Black Base & Rocker) 
P.C. Rightl852.S120 RS2 (Black Base & Rocker) 
Angle White Marking, 0) 

Additional Models 
Snap in fixing: 

for a wall thickness (X) of 0,75 ... 3 mm recommended 
cut-out (V x Z) see table under dimensions 

Rocker and housing made of thermoplastic 
Contacts made of Ag 

Rocker, window and housing in other colors 
Rocker with different symbols 

Terminals silver-plated 
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5100 SWITCHES 5100 

MARQUARDT (@) 
1802 SERIES 

x z 

DOUBLE POLE 
0,75" 125 192- 7 279" J 
1,25 2 19.4_01 219+ 0.1 
2 3 198.1 219+0) 

R30 SA 125V-250V AC 
1/4 HP 125 - 1/2 HP 250V AC R55 6A 125V AC 1/4 HP 

Rocker Switch 

Technical Data: 
Resistance to tracking P > KB250 ~ > KB 175 
Life endurance, mechanical: 

ST, DT - 100,000 o)Jerations 
DT with off-position - 50,000 operations 

Life endurance, electrical: 
ST, DT 6(4}A - 50,000 cycles 
ST, DT 10(4}A - 10,000 cycles 

Snap in fixing: 
for a wall thickness (X) of 0,75 ... 3 mm recommended cut-out (V x Z) see 
table under dimensions 

Materials 
Rocker and housing made of wh ite or black thermoplastic 
Window made of red transparent thermoplastic 
Contacts Ag/Cu silver-plated 
Terminals silver-plated 

R50 lOA 125V-250V AC 1/3 HP 125V -1/2 HP 250V AC 
R52 SA 125V - 4A 250V AC 1/10 HP 125V-250V AC 

R58 6A 125V-250V AC 1/8 HP 
R73 lOA 125V 1/3 HP 
R87 6A 250V AC 1/2 HP 

Circuit Function Tenninal Catalog Number 

DPST ON-OFF Solder 1802.0121 RSO (Black Base & Rocker, 
Red 0 on Rocker) 

DPST ON-OFF Solder 1802.0122 RSO (White Base & Rocker, 
Black Markings 0, I) 

DPST ON-OFF 4.8(.187) 1802.1112 RSO (Brown Base, Red Rocker, 
White Markings 0, I) 

DPST ON-OFF 4.8(.187) 1802.1113 RSO (Black Base, Red Rocker, 
White Markings 0, I) 

DPST ON-OFF 4.8(.187) 1802.1120 RSO (White Base & Rocker, 
Red 0 on Rocker) 

DPST ON-OFF 4.8(.187) 1802.1121 RSO (Black Base & Rocker, 
Red 0 on Rocker) 

DPST ON-OFF 4.8(.187) 1802.1122 R50 (Black Base, White Rocker) 
Red 0 on Rocker) 

DPST ON-OFF 4.8(.187) 1802.1123 R50 (Black Base & Rocker, 
White Markings 0, I) 

DPST ON-OFF 4.8(.187) 1802.1124 R50 (Brown Base & Rocker, 
White Marking 0, -) 

DPST ON_OFF 4.8(.187) 1802.1127 R30 (Dark Gray Base & Rocker, 
White 0, on Rocker) 

DPST ON-OFF 4.8(.187) 1802.1102 R30 (Black Base & Rocker, 
Red 0, on Rocker) 

DPST ON-OFF 4.8(.187) 1802.1133 R50 (Black Base & Rocker, 
White Marking - ON, OFF on Rocker) 

1850 SERIES 

~ .. , 
~ \'\'1' .' 

tLLUMINATED 

R694A 250V AC 1110 HP 
R536A 125V AC 1110 HP 

Technical Data: 
Single pole or double pole ST 
Lifting contact 
Resistance to tracking> KB 250 
Life endurance: 

Mechanical - 50,000 operations 
Electrical - 10,000 cycles 

Snap in fixing: 

:--I-::'·'~: 
5,~ 

, 

/2,5----J 

x y 
Q75,125 19,2_ 1 
1,25 2 19.4 1 
2 J 19,8_ 1 

z 
129'"0.7 
129'0) 

for a wall thickness (X) of 0,75 ... 3 mm recommended cut-out (V x Z) see 
table under dimensions 

Illumination: 
neon lamp with Rv 220V or 110V AC (not interchangeable) 

Materials 
Rocker and housing made of thermoplastic 
Contacts made of Ag 
Terminals silver-plated 

Circuli Function Tennlnal Catalog Number 

DP.NOON-OFF 4.8(.187) 1802.1221 RS2 (Black Base & Rocker) 
Momentary 

DPST ON-OFF P.C. 1802.2402 (No UL, CSA) (Black Base & Rocker, 
Red Marking 0 on Rocker) 

DPDT ON-ON Solder 1804.0102 R30 (Black Base & Rocker) 
DPDT ON-ON Solder 1804.0103 R30 (Black Base & Rocker, 

DPDT ON-ON 
DPDT ON-ON 
DPDT ON-ON 
DPDT ON-ON 

White Marking Bar on Rocker) 
Solder 1804.0121 R50 (Black Base & Rocker) 
4.8(.187) 1804.1121 R50 (Black Base & Rocker) 
4.8(.187) 1804.1102 R30 (Black Base & Rocker) 
4.8(.187) 1804.1152 (White Base & Rocker, Contact 

Gold, 30mA - 12 VDC) 
DPDT ON-ON 4.8(.187) 1804.1153 (Black Base & Rocker, Contact 

DPDT ON-ON P.C. 
Gold, 30mA -12VDC) 

1804.21S2 (Black Base & Rocker, Contact 
Gold, 30mA -12VDC) 

DPST ON-OFF 4.8(.187) 180S.1102 R87 (Black Base, Red Lighted Rocker, 
White Marking 0 on Rocker, 220V Bulb) 

DPST ON-OFF 4.8(.187) 180S.1121 RSS (Black Base, Red Lighted Rocker, 

DPDT ON-OFF 
-ON 

DPDT MomON 
-OFF
MomON 

Circuit Function 

SPST ON-OFF 

SPST ON-OFF 

SPST ON-OFF 

DPST ON-OFF 

DPST ON-OFF 

DPST ON-OFF 

DPST ON-OFF 

DPST ON-OFF 

DPST ON-OFF 

DPST ON-OFF 

White Marking 0 on Rocker, 12SV Bulb) 
4.8(.187) 1809.1102 R58 (Black Base & Rocker) 

4.8(.187) 1809.1302 R58 (Black Base & Rocker) 

Terminal Catalog Number 

4.8(.187) 1850.1121 R69 (Black Base, Red Lighted Rocker, 
220V Bulb) 

4.8(.187) 1850.1122 R53 (White Base, Red Lighted Rocker, 
125V Bulb) 

4.8(.187) 1850.1123 R53 (Black Base, Red Lighted Rocker, 
125V Bulb) 

4.8(.187) 1855.1122 R53 (BlaCk Base, Green Lighted Rocker, 
125V Bulb, White Marking, 0) 

4.8(.187) 1855.1123H53 (White Base, Red Lighted Roeker, 
125V BUlb, White Marking, 0) 

4.8(.187) 1855.1124 R53 (Black Base, Red Lighted Rocker, 
125V Bulb, White Marking, 0) 

4.8(.187) 1855.1125 R53 (Black Base, Amber Lighted Rocker, 
125V Bulb, White Marking, 0) 

4.8(.187) 1855.1126 R69 (Black Base, Green Lighted Rocker, 
220V Bulb, White Marking, 0) 

4.8(.187) 1855.1127 R69 (Black Base, Red Lighted Rocker, 
220V Bulb, White Marking, 0) 

4.8(.187) 1855.1128 R69 (Black Base, Orange Lighted 
Rocker, 220V Bulb, 
White Marking, 0) 

Additional Models 
Rocker, window and housing in other colors 
Rocker with different symbols 
With incandescent lamp 
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5100 SWITCHES 5100 

fTlARQUARDT·~ . Rocker Switches/Keymodules 

SERIES 1550-SINGLE POLE AND DOUBLE POLE ROCKER SWITCHES 
OF ONE SIZE FOR 16 A 250V -
SWITCH FUNCTIONS 
Series 1550 include SPST and DPST
switches with or without indicator lamp. 

VERSIONS FOR SNAP-IN FIXING 
IN THE FRONT PLATE 

Cut-out for snap-in fixing 

\I 212 'xl 
o 

Suitable for snap-in fixing (x) 
from O,Bmm to Smm 

Cut-out for snap-in fixing 

"286 I xl 

Et1 
Suitable for snap-in fixing (x) 
from O,Bmm to Smm 

" 

~ 
~ 

VERSIONS FOR SNAP-IN FIXING 
IN THE MOUNTING-FRAME 

Cut-out for snap-in fixing 

y ! ~I 

E33 
x y 

0,75 ... 1,25 26-2-0,1 

1,25 ... 2 26,4_0,1 

2 ... 3 26,8_0,1 

~' 
-+-- ~ 

!Os 

z 
12,4+0,1 

12,4+0,1 

12,4+0,1 

APPROVAL MARKS MARKINGS 

SU@~@®(S) @1KillI®(D According to the regulations of the approval 
authorities, the positions of the double pole 
switches are marked on the rocker. Suited for appliances of class II. 

SPST/DPSTwith yellow 16(4)A 250V AC 'k HP 

Reference Numbers 
SPST/DPST 16(4)A 250V-
rocker and housing 16A 250VAC '12 HP 
black 16A 125V AC '14 HP 

10(4)A 250V-
10A 250VAC 112 HP 
10A 250V AC 1/4 HP 

SPSTIDPST with yellow 16(4)A 250V-
indicator lamp 16A 250VAC 112 HP 
rocker and housing 
black 16A 125V AC '/4 HP 

SPST/DPST 16(4)A 250V-
rocker and housing 16A 250VAC 112 HP 
black 16A 125V AC '14 HP 

10(4)A 250V-
10A 250VAC 112 HP 
10A 125V AC '14 HP 

SPSTlDPST with yellow 16(4)A 250V-
indicator lamp, 16A 250VAC '12 HP 
rocker and housing 
black 16A 125V AC '14 HP 

Reference Numbers 

SPSTIDPST 16(4)A 250V-
rocker and housl ng 16A 250VAC 112 HP 
black 16A 125V AC 1/4 HP 

10(4)A 250V-
10A 250VAC 112 HP 
10A 125V AC '14 HP 

SPST/DPST with yellow 16(4)A 250V-
indicator lamp, 16A 250VAC '12 HP 
rocker and housing 
black 16A 125V AC 1/4 HP 

DUETTE 

single pole double pole 

1551.3102 1552.3102 

1551.0102 1552.0102 
1551.2102 1552.2102 

1551.4102 1552.4102 

1550.3104 1555.3104 
1550.0104 1555.0104 
1550.3124 1555.3124 
1550.0124 1555.0124 

1551.8102 1552.8102 

1551.5102 1552.5102 

1551.7102 1552,7102 
1551.9102 1552.9102 

1550.8104 1555.8104 
1550.5104 1555.5104 
1550.8124 1555.8124 
1550.5124 1555.5124 

single pole double pole 

1551.3602 1552.3602 

1551.0602 1552.0602 

1551.2602 1552.2602 

1551.4602 1552.4602 

1550.3604 1555.3604 
1550.0604 1555,0604 

1550.3624 1555.3624 
1550.0624 1555.0624 

Rights of technical alterations reserved. Drawings available with information regarding tolerances. 

SERIES 6184-MARQUARDT KEYMODULES WITH OR WITHOUT TACTILE FEEL 
SPN-O WITH TOTAL TRAVEL 
OF 4,0 mm or 2,5 mm 

totallravel 
2,Smm 

Keycaps upon request, 
Snap~in fixing into metal frame 
recommended cut-out 0 14,(v,;mm 
recommended frame thickness 
1,2mm 

Keymodules with total travel of 4,0 mm 
SPN-O 6184.0101 
with red LED 6184.0201 
with green LED 6184.0202 
with yellow LED 6184.0204 
with diode 6184.0301 
with tactile feel 6184.0701 
with tactile feel and diode 6184.0801 
alternating action 6184.0501 
with red LED 6184.0601 
with green LED 6184.0602 
with yellow LED 6184.0604 

Keymodules with total travel of 2,5 mm 

SPN-O 6184.1101 
with red LED 6184.1201 
with green LED 6184.1202 
with yellow LED 6184.1204 
with diode 6184.1301 
with tactile feel 6184.1701 
with tactile feel and diode 6184.1801 

Rights of technical altemations reserved. 
Drawings available with information 
regarding tolerances. 

Marquardt Switches Inc. 2711 Route 20 East • FAX 315-655-8042 • Cazenovia, New York 13035 • (315) 655-8050 
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5100 SWITCHES 5100 

fTlARQUARDT (@) Rocker Switches 

SERIES 1830-SINGLE POLE AND DOUBLE POLE ROCKER SWITCHES 
FOR MAXIMUM 16 A 250 V AC 
SWITCH FUNCTIONS 
• SPST/DPST • SPN-C/DPN-C 
• SPN-O/DPN-O • SPDT/DPDT 
• SPDT/DPDT momentary function 
• SPDT/DPDT with centre-off • SPDT/DPDT 
with centre-off, momentary from one or both 
sides· SPST/DPST with indicator lamp. 
Pilot lights 

INRUSH CURRENT 
16 A-versions are suitable for an inrush 
current of up to 80 A, 10 A-versions can with
stand up to 40 A. Versions with special con
tacts allow an inrush current of up to 160 A. 

VERSIONS FOR SNAP-IN FIXING 
IN THE FRONT PLATE 

single pole double pole 

VERSIONS FOR SNAP-IN FIXING 
IN THE MOUNTING-FRAME 

single pole double pole 

APPROVAL MARKS 

SU@@@®~®IK~~~I€9 
Suited for appliances of class II. 

DIMENSIONS 
The indicated dimensions are not 
binding. Samples and drawings 
including tolerances are available 
on request. 

Reference Numbers 

SPSTIDPST 16A 250VAC 'k HP 
16A 125V AC '/4 HP 
16(4)A 250V-

6A 250VAC 'k HP 
6A 125V AC '/4 HP 

10(4)A 250V-
6(4)A 250V-+++ 

SPN-C/DPN-C 4A 250V AC '110 HP 
6A 125V AC '110 HP 
4(2)A 250V-

SPN-O/DPN-O 4A 250V AC 1/10 HP 
6A 125V AC '110 HP 
4(2)A 250V-

SPDTIDPDT 6A 250V AC 'k HP 
6A 125V AC '/4 HP 

10(4)A 250V-
6(4)A 250V- +++ 

SPDT/DPDT 4A 250V AC '/10 HP 
momentary 6A 125V AC '110 HP 
function 4(2)A 250V-
SPDT/DPDT 6A 250V AC 1fa HP 
with 6A 125V AC 1fa HP 
centre-off 6(4)A 250V-

momentary 6A 250V AC 1fa HP 
from one side 6A 125V AC 1fa HP 

6(4)A 250V-
momentary 6A 250V AC 1fa HP 
from both 6A 125V AC 1fa HP 
sides 6(4)A 250V-

single pole 

6,3 1831.3312 1831.8112 

6.3 1831.3302 1831.8102 
4,8 1831.1102 1831.6102 

1831.0102 1831.5102 

1831.2102 1831.7102 
- 1831.9102 

6.3 1831.3502 1831.8302 

4,8 1831.1702 1831.6302 

6,3 1831.3402 1831.8202 

4,8 1831.1202 1831.6202 

6,3 1833.3302 1833.8102 

4,8 1833.1102 1833.6102 

1833.0102 1833.5102 
1833.2102 1833.7102 

- 1833.9102 

6,3 1833.3402 1833.8202 

4,8 1833.1202 1833.6202 

6,3 1838.3502 1838.8102 
4,8 1838.1502 1838.6102 

1838.0102 1838.5102 

6,3 1838.3602 1838.8202 

4,8 1838.1602 1838.6202 

6,3 1838.3402 1838.8302 

4,8 1838.1402 1838.6302 

double pole 

1832.3312 1832.8112 

1832.3307 1832.8102 

1832.1102 1832.6102 

1832.0102 1832.5102 

1832.2102 1832.7102 

- 1832.9102 
1832.3502 1832.8302 

1832.1302 1832.6302 

1832.3407 1832.8202 

1832.1202 1832.6202 

without marking 

1834.3302 1834.8102 

1834.1102 1834.6102 

1834.0102 1834.5102 
1834.2102 1834.7102 

- 1834.9102 
1834.3402 1834.8202 

1834.1202 1834.6202 

1839.3502 1839.8102 
1839.1502 1839.6102 

1839.0102 1839.5102 

1839.3602 1839.8202 

1839.1602 1839.6202 

1839.3402 1839.8302 

1839.1402 1839.6302 

~82 ... ,._. e,', 

LIGHTED (Below Numbers are Amber Color-Lense-Other Colors on Request) 
" 

+;; SPST/DPST 16A 250VAC 'k HP 6,3 1830.3114 1830.8114 1835.3114 1835.8114 
with Indicator 16(4)A 250V-
Lamp 

-.lit _ 
6A 250VAC 'k HP 6,3 1830.3104 1830.8104 1835.3104 1835.8104 

Cut-outs for snap-in fixing 10(4)A 250V- 4,8 1830.1114 1830.6104 1835.1114 1835.6104 
6(4)A 250V- +++ 

1830.0104 1830.5104 1835.0104 1835.5104 

L]Nj 6A 125V AC 'k HP 6,3 1830.3124 1830.8124 1835.1124 1835.8124 

4,8 1830.1124 1830.6124 1835.1124 1835.6124 

x y x y z 220V-VDE 

0,75 ... 1,25 30.0.1 11+0.1 0,75 ... 1,25 30.0.1 22+0,2 125V AC UL CSA 

1,25 ... 2 30,2.0,1 11+0.1 1.25 ... 2 30,2.0.1 22+0,2 Plug in terminals 6,3 4,8 Solder terminals Straight PC-terminals Angled PC-terminals 

2 ... 3 30,Ko,1 11+0.1 2 ... 3 30,6.0.1 22+0.2 
We reserve the right to alter our switches in accordance with technical improvements. 

Marquardt Switches Inc. • 2711 Route 20 East • FAX 315-655-8042 • Cazenovia, New York 13035 • (315) 655·8050 
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5100 SWITCHES 

engineered switches 

5100 

McGILL MFG. CO., INC" ELECTRICAL DIV., 
VALPARAISO, IN 46383 (800) 233-8828 

TOGLITE™ LIGHTED TOGGLE SWITCHES 
• Broad Selection of bat styles, colors, indicating plates 

and legends to fit design and functional requirements. 
• Reliable, long-life mechanisms for exceptional 

performances. 
• Variety of circuit arrangements. 
• Environmental ratings-150°F., 85% relative 

humidity. 
• Choice of terminals: Screw, 1/4" wide spade, or solder. 
• Choice of lights: 6V, 14V, 28V or 250V AC, 125V AC 

Standard. 

15Amp2nvAC 
3/4 HP 125-2nv AC 
Single Pole & Double Pole 
Case Dimensions 
1.35" x .80" 
15/32" -32 thd. bushing 
ULListed 
CSA Approved 

DESIGNER LINE TOGGLE SWITCHES 
• Choice of designer-style lighted or unlighted bats in 

colors to your specifications. 
• Reliable, long-life mechanism for exceptional 

performance. 
• Polycarbonate or die-cast zinc coverplates. 
• 25,OOO-hour 14V incandescent standard (other incan

descent and neon lamps available on special order). 
• Environmental ratings: 150oF., 85% relative humidity. 
• Choice of terminals: Screw, 1/4" wide spade, or solder. 

15Amp2nVAC 
3/4 HP 125-2nV AC 
Single Pole & Double Pole. 
Case Dimensions: 1.35" x .80" 
15/32" thd. bushing 
ULListed 
CSA Approved 

STANDARD TOGGLE SWITCHES 20A 125VAC 
10A250VAC 

ROCKER AND PADDLE 
SWITCHES 

MINIATURE ROCKER 
SWITCHES 

• Wide selection of circuitry, ratings, terminals. 
• Time-proven, reliable long-life mechanism. 
• Variety of bat styles and colors. 
• SP, DP, 3 +4 pole models available. 

ULListed 
CSA Approved 

• Distinctive styling-With your choice of stan
dard or specially designed actuators to meet 
style requirements. 

• Reliability-Mechanical excellence from one 
of the most experienced manufacturers of 
switches of this type. 

• Extra electrical capacity-2D Amp models 
provide an extra margin of reliability. 

• Broad range of variations-Terminals, cir
cuitry, coverplates, actuators are available or 
can be engineered to fit your needs. 

• Choice of Styiette™_(new softer de
signer lines that enhance product styling) 
or standard miniature rocker switches. 

• Choice of illuminated or solid two surface 
smooth colored rocker. 

• Rocker colors available
Light-Clear -Amber-Red-'Green-'Blue 
Non-lighted-White-Black-Red 
(other colors, consult factory). 

1 HP 125-250 V AC 
20 A 250 V AC Non-Inductive 
Also available 25 A 125-250 V AC 
Non-Inductive 

UL Listed 
C.S.A. Approved 
Silver cadmium oxide contacts 
Brown general-purpose phenolic cases 
Nickel plated bats 

0801 SP and 0801 DP Series 
UL Listed CSA Approved 
20 Amp 277V AC 16 Amp 277V AC 
1112HP 125-250V AC 1112HP 125-250V AC 
20 Amp 12VDC 

1801 SP and 1801 DP Series 
UL Listed CSA Approved 
6Amp125VAC 
3 Amp 250VAC 
1/4HP 125-250V AC 
6Amp12VDC 
Case Dimensions: 1 15/64" x 51/64" 

• Plastic snap-in bezels-for fast easy 
installation. 

• Available in black & white bezels 
(other colors, consult factory). 

• Terminals-1/4" quick disconnect
standard. Also available 16-9a. wire. 

• Lamps-115V AC neon standard. Also 
available 6V AC or DC, 14V AC or DC, 28V 
AC or DC & 250V AC neon. 

McGILL MANUFACTURING COMPANY, INC., ELECTRICAL DIVISION, VALPARAISO, IN 46383 
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5100 SWITCHES 5100 

engineered switches M~GILt.: McGILL MFG. co., INC., ELECTRICAL DIV., 
VALPARAISO, IN 46383 (800) 233-8828 

1506 SERIES ROTARY ACTUATED SWITCHES 
• plug-in and non plug-in body styles with convenient 

on-the-spot adjusting 
• wobble actuated switches have flexible levers that 

operate with any movement except direct pull 
• rollers on side plungers in horizontal position 
• head adjusts clockwise and counterclockwise 
• light on indicator versions wire to N.O. circuit 
• Meet NEMA 1,3,4, and 13 standards 

1505 SERIES MINIATURE PRE-WIRED ENCLOSED SWITCHES 
• pre-wired at factory with industrial quality cable 

(SJTO) 
• eliminate need to wire at switch, so they're ideal for 

use in limited access areas 
• gang-mountable to build multi-plunger switch .63" 

between plunger 
• seals keep liquids from entering switch cavity 
• complete range of actuators, including plain and 

roller plungers, and side rotary 
• Meet NEMA 1,3,4,12 and 13 

1502 SERIES COMPACT ENCLOSED SWITCHES 

, 
• side and flange mounted switches available with 

or without actuator seal boots 
• combination insulator/seal cemented inside bottom 

enclosure 
• lead washers seal mounting holes on side mount 

switches 
• side mounts installed with #6 screwshead adjusted 

clockwise and counterclockwise operation 
• removal of bottom enclosure exposes terminals 

for easy wiring 
• NEMA 1 rated 

0852 EURO-STYLED ROCKER SWITCHES 
• patented sleek, rounded ultra-modern design 
• rugged, reliable rocker mechanism proven in 

millions of applications 
• fits standard cutouts 
• available with moisture-resistant seals 
• .187 spade, screw terminals, solder and wire 

leads optional 

Circuitry: SPDT, DPDT 
Types: Side/Top Rotary, 
Maintained, Center Neutral, 
Plain Top, Roller, Roller
Side Plungers, Wobble, 
Coil Spring 
Body Styles: Plug-in, Non
Plug-in 1/2" or 3/4" conduit 
Make/Break Voltages: 
120, 240, 480, 600 VAC; 
120,240 VDC 
UL Listed 
CSA certified 

Circuitry: SPDT 
Types: Plain, Boot-Sealed, 
Roller and Cross-Roller 
Plunger, Side Rotary 
Make/Break Voltages: 
120, 240 VAC; 28 VDC 
UL Listed 
CSA certified 

Circuitry: SPDT, DPDT 
Types: Straight, Roller 
Plunger, Roller Lever, One
Way Roller Lever, Manual, 
Coil Spring 
Body Styles: Side or 
Flange mounted, with/ 
without seal boot 
Make/Break Voltages: 
125, 250, 480, 600 VAC; 
125,250 VDC 
UL Listed 
CSA certified 

Circuitry: SPDT, DPDT 
Types: one-light, two-lights, 
non-lighted with three dif
ferent rocker colors: red, 
white, black 
Electrical: 15A, 277V AC; 
3/4 HP, 125-277V AC; 
6-28V DC Incandescent; 
115V Neon 
Terminals: 114" Spade 
UL Listed 
CSA certified 

McGILL MANUFACTURING COMPANY, INC .. ELECTRICAL DIVISION, VALPARAISO, IN 46383 
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5100 SWITCHES 5100 

engineered switches M~GILL: McGILL MFG. CO., INC., ELECTRICAL DIV., 
VALPARAISO, IN 46383 (800) 233-8828 

LIGHTED ROCKER SWITCHES WITH SNAP-ON COLORED CAPS 

0851, 1851, 1861, 0871, 1871, 0881 and 
1881 switch series standard construction 
features: 
These switches have black plastic bezels for 
snap-in-mounting, 1/4" quick-disconnect 
spade terminals, 115V neon lamps. Available 
with 6-28V DC incandescent lamp consult 
factory. Optional splash-resistant gasket 
model available-request new SealtiterM 

switch. 

Underwriters' Lab. Inc. Listed 
CSA Approved 
0851,0861,0871,0881 
15Amp277V AC 
3/4 HP-125 277V AC 

1851,1861,1871,1881 
6Amp 125VAC 
3Amp277VAC 
1/4 HP-125277V AC 

SINGLE POLE (Black Bezel. White Rocker. Red Lens) SINGLE POLE LIGHTED (Black Bezel) SEALTITE™ SWITCHES 
Circuit Arrangement 

CATALOG NUMBERS 8 

~ 
Poles Lights 

Spade Terminals 

A 8 C 15A (0851) 6A(IBS1) 

ON - OFF SPST 1 0851-1301 1851-1301 

ON OFF ON SPOT 2 0851·2302 1851-2302 

ON - ON SPDT 2 0851-2303 1851-2303 

IONI - OFF SPST 1 0851-1304 185'-1304 

(ON) OFF (ON) SPOT 2 0851-2305 1851·2305 

(ON) OFF ON SPOT 2 0851·2306 185'-2306 

ON - (OFF) SPST 1 0851-1307 1851-1307 

(ON) - ON SPOT 2 0851·2308 1851·2308 

( ) - Momentary. 

Circuit Arrangement 
CATALOG NUMBERS 8 

~ 
Poles lights 

Spade Terminals 

A 8 C 15AI0871) 6All871) 

ON - OFF SPST 1 0871-1601 1871-1601 

ON OFF ON SPOT 2 0871·2602 1871-2602 

ON - ON SPOT 2 0871-2603 1871-2603 

(ON) - OFF SPST 1 0871-1604 1871-1604 

(ON) OFF ION) SPDT 2 0871·2605 1871-2605 

(ON) OFF ON SPDT 2 0871-2606 1871-2606 

ON - (OFF) SPST 1 0871-1607 1871-1607 

j) Momentary. Above numbers do not Include cap 

Protects switch against liquids, dust, 
dirt and many other contaminants. 
Lighted or unlighted versions. Consult 
factory for part number. 

DOUBLE POLE (Black Bezel. White Rocker. Red Lens) DOUBLE POLE LIGHTED (Black Bezel) SNAP-ON COLORED CAPS 
Circuit Arrangement 

CATALOG NUMBERS 8 
~c Poles Lights 

Spade Terminals 

A 8 C 15A(0861) 6A(IB61) 

ON - OFF DPST 1 0861·1301 1861-1301 

Circuit Arrangement 
CATALOG NUMBERS 8 

~ 
Poles lights 

Spade Terminals 

A 8 C 15A[0881) 6A[18S1 J 

ON - OFF DPST 1 0881-1601 1881-1601 

Cotor Full Cap 'hCap Curved Full Curved Full 
Serrated Serrated Satin Clear Satin Opaque 

Cap Cap 

White 0871-0000 0871-0010 087H)()2O 0871'()()30 

Clear 0871-0100 087H)110 0871-0120 0871-0130 

ON OFF ON DPDT 2 0861-2302 1861-2302 ON OFF ON OPOT 2 0881-2602 1881·2602 
Amber 0871-0200 0871-0210 0871-0220 0871-0230 

ON - ON OPOT 2 0861·2303 1861·2303 

(ON) - OFF OPST 1 0861-1304 1861-1304 

(ON) OFF (ON) OPDT 2 0861·2305 1861-2305 

(ON) OFF ON OPOT 2 0861-2306 186'·2306 

ON - (OFF) OPST 1 0861-1307 1861-1307 

ON - ON DPOT 2 0881·2603 1881·2603 

(ON) - OFF DPST 1 0881·160_ 1881·1604 

(ON) OFF (ON) DPOT 2 0881·2605 1881·2605 

(ON) OFF ON OPOT 2 0881·2606 1881-2606 

ON - (OFF) DPST 1 0881-1607 1881-1607 

Red 0871-0300 0871-0310 0871-0320 0871-0330 

Green 0871-Q400 0871-Q410 0871-0420 0871-0430 

Blue 0871-0500 0871..()510 0871-0520 0871-0530 

Chrome - - - 0871-0730 

Black 0871-0800 0871.()810 - 0871-0830 

(ON) - ON OPOT 2 0861-2308 1861-2308 (ON) - ON DPDT 2 0881-2608 1881-2608 

( ) = Momentary () Momentary. Above numbers do not Include cap 

SNAP-ACTION SWITCHES 
2600 Series 
20 Amp 125-250V AC 
1 HP 125-250V AC 

2700 Series 
20 Amp 125-250V AC 
1 HP 125-250V AC 

2 HP250VAC 
SPOT & SPST, NO or NC 
Less than .005" differential travel 
Operating force 20 oz. max. 
Underwriters' Laboratories, Inc. Listed 
CSA Approved 
Dimensions 113/16" x 41/64" x41/64" 
Standard Terminals 
Spade Terminals .250" x .032" 

2 HP250VAC 
Underwriters' Laboratories, Inc. Listed 
CSAApproved 
DimenSions 121/64" x 1-13/16" x 43/64" 
Spade Terminals .250" x .032" 

MINIATURE SNAP
ACTION SWITCHES 

McGill® 4775 Series ROiling Cam" 
SNAP-ACTION SWITCHES. An 
engineering breakthrough that 
provides 150,000,000 cycle reli-

CATALOG NUMBERS OPERATING CHARAC I ERiSTICS 

ability, less contact bounce (1.5 
millsec), LIGHT OPERATING 
FORCE-75gm. Max. 

4777 Series available rated: 
15Amp 125-250VAC, 1/2HP 125-250VAC 
25 Amp 125-250V AC, 1 HP 125V AC 
2 HP 250V AC, 85°C. Max. Ambient Temp. 

ACTUATOR 
Basic plulljJer 

Short rigid lever 

LoIljJ rigid lever 

Short rigid 
lever w/rolier 

Long rigid 
lever w/rolier 

Simulated rolier 

SPADE TERMINALS 
SPOT SPST SPST 

NO NC 

4775-t100 4775-1200 4775-1300 

4775-t120 4775-1220 477.5-1320 

4775·1130 4775·1230 4775·1330 

4775-1140 4775·1240 4775-1340 

4775·1150 4775·1250 4775·1350 

4775·1160 4775-1260 4775·1360 

Operating Release Movement Pre- Total 
Force Force Diff. travel Over-

Max. gm. Min.gm. Max. In. Max.ln. travel 
Min. In. 

75 10 .016 .047 .050 

75 9 .018 .052 .050 

37 4 .037 .t08 .090 

75 9 .018 .052 .050 

37 4 .037 .108 .090 

37 5 .033 .096 .090 

Actuator 
Length 

27132 

113/32 

25132 

111/32 

19132 10Amp 
125-250VAC 
1/2HP 125-250VAC 
4 Amp "L" 125V AC 

Underwriters' Laboratories, Inc. Listed; 
CSA A d NOTE. Operating characlerislics are gwen for levern mounted In the support farthest from the plunger. Wlwn the levelS are mounted 

pp rove in the support closest to too plunger. multiply the given force values by ;;'7 and too !Javel values by 1.76 to obtain the correct values. 
Optional UL 100,000 cycle listing and 20.1 Amp 4600 Series 15 Amp switches with berylium 
Case Dimensions: 1 3/32" x 5/8" x 13132" copper mechanism also available. 

SWITCH BUYER HOTLINE (800) 233-8828; FAX (219) 465-2456; PHONE (219) 465-2200 

8·1800 For manufacturers' sales offices, see yellow pages EEM1989 



5100 SWITCHES 5100 

1m I E' II T -5 SERIES 
LIGHTED KEYSWITCHES 

DESCRIPTION 
The T·5 lighted keyboard switch has long life (greater than 10 million cycles), low 
bounce, gold·plated cross bar contacts usually found in more expensive switches. 

Mechanically, the T·5 switch incorporates precision tracking surfaces providing a 
smooth "feel" throughout its .170 travel. Each switch has two alignment studs and 
four to six solder paints. This makes hand .or wave saldered PC board assemblies 
extremely rugged far the mast demanding applicatians, while keeping the manufac· 
turing casts dawn by eliminating the need for metal maunting frames. 

Electrical canfiguratians include normally .open, narmally clased, dauble pale 
normally open, and alternate actian. MEl stacks a 5V, 60 milliamp, 100,000 hour 
bulb far these switches. Lamp terminal spacing is .100 inch, to fit T·I size lamps 
which can be changed from the front panel by end users. Lenses are stacked in 
eight calars. 

MEl .offers a camplete line .of nan lighted T·5 switches and accessaries far keyboard 
canstructian. These include the switches and ke~/taps shawn belaw, key taps far bath 
16mm and 19mm center arrays, relegendable key taps, space bars, wide key tops, 
leveling mechanisms, etc. In hause engraving and printing is available far prototyping 
and law valume applicatians. 

SPECIFICATIONS 
CONTACT RATING, DC RESISTIVE: 3W 

max. 
VOLTAGE: 24V max. 
INITIAL CONTACT RESISTANCE: 100 

mil max. 
PLUNGER TRAVEL: .170 ±.01O in. 
PRE·TRAVEL: .080 ±.030 in. 
OPERATING FORCE 

SINGLE POLE, MOMENTARY: 3.5 
±0.5 .oz. 
DOUBLE POLE AND/OR ALT. ACTION: 
6.0 ±0.5 oz. 

TEMPERATURE 
OPERATING: -25°C to +65°C 
STORAGE: -40°C to + 70°C 

CONTACT BOUNCE: 4 ms max. 
MIN. ACTUATIONS, @ 5V, 100", AMPS: 

10 x 106 

T -5K With Box Lens T -5L With Box Lens or Truncated Lens 

• LIGHTED WITH T·1 
BI·PIN LAMP, SOCKETED 

• FOR %" CENTER 
MOUNTING 

• FOR 3A" CENTER 
MOUNTING 

• LIGHTED WITH 
T·1 BI·PIN LAMP, 
SOCKETED 

T -5J With Panel Sealing Boot and Box Lens OTHER MODELS 

EEM 1989 

• ENVIRONMENTALLY 
SEALED ABOVE AND 
BELOW MOUNTING 
PANEL 

• VI NYL BOOT SEALS 
AGAINST LIQUID 
AND DUST 

• FOR 3A" CENTER 
MOUNTING 

• LIGHTED WITH T·1 
BI-PIN LAMP, SOCKETED 

RECOMMENDED PAI'£L 
HOLE .580 !.OIO sa 
---t-------t1 / BI<C-6 OR 

.60SQJ ____ £ 8I<T-6 LENS 

I~
r.~~~~_' LAMP 
111 ,11 

JI' "J SEALING BOOT SBJ-7 

PANEL THICKNESS 
1.41 £.060 TO.DSOIN. 

II "'t===~ ~-=-f=~F:ONTPANEL 
~J-=--_-_ -=---:..-:..~~CBQlI.RD 

.745 

[] 0 

nUDO! 
T-5C T-5H T-5P T-5B T-5Q 

PC BOARD LAYOUT 

461 CARLISLE DRIVE 
HERNDON, VA 22070 
(703) 435·9496 
TWX 710-832·0942 
FAX (703) 435·1837 

62!)MINIMUM 
BETWEfNSWITCI'(ES 

For manufacturers' sales offices, see yellow pages 8·1801 



---------( (415) 834-5888 )------....... 
ANTENNAS FILTERS RELAYS TEST EQUIPMENT 

Antenna Specialist Curtis Aleph International Fluke 
Cablewave Hardware J.w. Miller Allied Controls Simpson Electric 
Decibel Products Mallory American Zettler Triplett 

Stancor Aromat TIMERS 
AUDIO PRODUCTS C.P. Clare Agastat 

Argos FUSES 
Crydom Amperite 

Atlas Bussmann 
Co to Industrial Timer 

Bogen Littelluse 
Gordos Magnecraft 

Quam U.S.D. 
Guardian Master Electronics 

Shure ITT Midtex 
Switchcrafl Line Electric Omron 
University HARDWARE Magnecrafl Potter & Brumfield 

3-M Master Electronics SSAC 
BATTERIES Alta Boots Midtex 

AMP Omron TOOLS & SOLDER 
Duracell 

leo Rally Potter & Brumfield AMP 
Eveready 

E.F. Johnson Sigma Blazer 
Kodak 

G.C. Electronics Struthers-Dunn Ersin 
Harvey Hubbell Theta-J Kester 

CABINETS Kulka Smith OK Machine & Tool 
BUD OK Tools Paladin 
Calif. Chassis Panduit 

RESISTORS & Portasol 
Vector 

NETWORKS Ungar 
CAPACITORS R.G. Allen Weller 

R.G. Allen Bourns Xcelite 
E.F. Johnson Clarostat Helper Winch 
Mallory LAMPS & LIGHTING Mallory 

Sprague Eveready Ohmite TRANSFORMERS 
Chicago Minature Dormeyer 

CIRCUIT BREAKERS 
IDI 

Jeffersons 
lEE SEMICONDUCTORS 

Heinemann Ledu Semi Inc. 
Microtran 

Potter Brumfield Luxo Semitronics 
Sola 

Waber Electric Leecraft Stancor 

Mag-Lite Thordarson 
CONNECTORS Stanley SWITCHES Triad 

AMP Arrow Hart U.T.C. 
Amphenol , AMP 
Cablewave OUTLET STRIPS C&K TUBES 
E.F. Johnson Waber Cherry Electric Eimac 
Kulka G.C. G.E. 
Manhattan McGill National 
Paladin POT'S & CONTROLS Omron Raytheon 
Panduit Bourns Oslo R.C.A. 
Pomona Clarostat Otto Varian (Klystrons) 
Superior Ohmite Switchcrafl TUBING 
Switchcrafl Unimax Alpha 

Electrovert 
COUNTERS POWER SUPPLIES TERMINAL BLOCKS Heli-Tube 

Hecon & TRANSFORMERS AMP Panduit 
Kessler-Ellis Dormeyer Buchanan WIRE & CABLE 
Redington Microtran Curtis Alpha 
Stemco Sola Electrovert Belden 

Stancor Magnum Cablewave 
FIBER OPTICS Superior RDI Carol 

AMP Triad Siemen Iboco 
Amphenol Tripp-lite USD Madison 
B,elden Cable UTC Vernitron-Beau Manhattan 
Madison Waber Weidmuller Quabbin 

aa ___ * Gle 
The Primary Source Worldwide~. 

8·1802 For manufacturers' sales offices, see yellow pages EEM 1989 



5100 SWITCHES 5100 

(M EPtqPA L) 
'D'immers & Switches. Pure and Simple. 

SELECTOR AND BINARY CODED DIP 
AND SMD ROTARY SWITCHES 

S-7000 SWITCHES 

SS-10 SWITCHES 

Switch Number of Positions Type Mounting Size 

CS-4 2 (Single Pole) Selector SMD 4 mm sq. 
3 (Single Pole) Selector SMD 4 mm sq. 

2 (Double Pole) Selector SMD 4mmsq. 

SS-10 6 (Single Pole) Selector DIP 10 mm sq. 
3 (Double Pole) Selector DIP 10 mm sq. 

S-1000 16 BCH Digital DIP 1/2 " sq. 

S-2000 10 BCD Digital DIP 1/2 " sq. 

S-5000 10 BCD*/16 BCW Digital DIP 1/2 " sq. 

S-7000 10 BCD*/16 BCH* Digital SMD 7 mm sq. 

S-8000 8 (3 bits) Digital DIP 7 mm sq. 

• Built-in resistor and/or diode arrays. 

[MEPtQPAL] Mepcopal Company, 11468 Sorrento Valley Road, San Diego, California 92121 
~ • 619/453-0332, FAX: 619/481-1123 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1803 



5100 SWITCHES 5100 

MICRO SWITCH 
a Honeywell Division 

Solid State Hall Sensors 
Hall effect sensors respond to a magnetic field, or-in the case 
of Hall vane sensors-to the interruption of a magnetic field. 
Hall sensors are not rate sensitive. They operate at extremely 

high speed and include signal conditioning. They offer high reli
ability, long life, and compatibility with microprocessors and 
other electronic circuitry. 

Sensors are used in: 
• Ignition systems 
• Brushless DC motors 
• Utility meters 
• Water softeners 
• Gasoline pumps 
• Welding equipment 
• Balance scales 
• Interlocks 

MAGNETIC POSITION SENSORS 

Listing 

Operation 

Supply Voltage 

Construction 

Termination 

Operating Speed 

Operating Gauss 
(25 0 C typical) ReI. 

Output Type 

Other options-
Request Catalog 20 

Actual Size 
513SS16 

Proximity to 
external magnet 

6 to 24 VDC 

Molded plastic package 
Threaded flux concentrator 

Solder/quick connect 

o to over 100 kHz 

230 
170 

Digital, current sink 
20mA 

4.5 to 5.5 VDC supply. 
Bipolar magnetics. 

Source output. 

MAGNETIC POSITION SENSORS 

Listing 

Operation 

Supply Voltage 

Construction 

Termination 

Operating Speed 

Operating Gauss 
(25 0 C typical) ReI. 

Output Type 

Other options-
Request Catalog 20 

Actual Size 
SS22PE 

Proximity to 
external magnet 

6 to 24 VDC 

Ceramic hybrid circuit 

Printed circuit board 

0-100 kHz 

15 
11 

Digital, current sink 
20mA 

4.5 to 5.5 VDC supply. 

• Flowmeters 
• Magnetic card readers 
• Vending machines 
• Home appliances 
• Computer equipment 
• Medical instruments 
• Copy machines 
• Laboratory equipment 

Actual Size 
613SS4 

Proximity to 
external magnet 

6 to 24 VDC 

Molded plastic package 

Printed circuit board 

o to over 100 kHz 

330 
245 

Digital, current sink 
lOmA 

4.5 to 5.5 VDC supply. 
Current source or 

analog output. 

Actual Size 
SS31EA SS83CA 

Proximity to 
external magnet 

4.5 to 24 VDC 

Ceramic hybrid circuit 

Printed circuit board 

o to over 100 kHz 

40 15 
-40 -15 

Digital, current sink 
lOmA 

Pinout options. 

Actual Size 
8SS3 

Proximity to 
external magnet 

6 to 24 VDC 

Ceramic hybrid circuit 

Printed circuit board 

o to 100 kHz 

400 
300 

Digital, current sink 
20mA 

4.5 to 5.5 VDC supply. 

'" i'l Actual Size 
SS41 

Proximity to 
external magnet 

4.5 to 24 VDC 

Molded plastic 

Printed circuit board 

o to over 100 kHz 

40 
-40 

Digital, current sink 
10mA 

Operating gauss. 

8·1804 For manufacturers' sales offices, see yellow pages 

Actual Size 
91SS12-2 

Proximity to 
external magnet 

8 to 16 VDC 

Ceramic hybrid circuit 

Printed circuit boar.d 

5 11 seconds 
(Res. Time) 

span (-400 
to +400) 6V. 

Linear, current source 

Actual Size 
SS94Al 

Proximity to 
external magnet 

6.6 to 12.6 VDC 

Ceramic hybrid circuit 

Printed circuit board 

3 11 seconds (Res. Time) 

Span (- 500 
to + 500) .63Vs. 

Linear, current 
sinking or sourcing 

EEM1989 



5100 

Solid State Hall Sensors 

MAGNETIC POSITION SENSORS 

Listing 

Operation 

Supply Voltage 

Construction 

Termination 

Operating Speed 

Operating Gauss 
(25°C typical) ReI. 

Output Type 

Other options-
Request Catalog 20 

Actual Size 
SR1G-A 1 

Proximity to 
external magnet 

4.5 to 24 VDC 

Threaded aluminum 
housing 

Leadwires 

o to over 100 kHz 

350 
275 

Digital, current sink 
20mA 

Threaded stainless 
steel housing. 

Bipolar magnetics. 

GEAR TOOTH SENSORS 

Listing 

Operation 

Supply Voltage 

Construction 

Termination 

Operating Speed 

Sensing gap min. 
max. 

Output Type 

SALES AND SERVICE 

1.38 x 1.14 x .46 
GT01GA 

Ferrous metal 

4.5 to 24 VDC 

Thermoplastic 

Leadwires 

0.01 to over 100 kHz 

-
.060 

Digital, current sink 
20mA 

SWITCHES 

Actual Size 
SR3B-Al 

Proximity to 
external magnet 

4.5 to 24 VDC 

Thermoplastic 

Leadwires 

o to over 100 kHz 

90 
-90 

Digital, current sink 
10mA 

Unipolar magnetics. 

1. 78 x 1.25 x .34H 
SR7PA 

Ferrous metal 

4 to 6 VDC 

Thermoplastic 

Plug-in connector 

o to over 12 kHz 

.005 

.025 

Digital, current sink 
6mA typo 

5100 

MICRO SWITCH 
a Honeywell Division 

Actual Size 
103SR17A-l 

Proximity to 
external magnet 

6 to 24 VDC 

Threaded aluminum 
housing 

Leadwires 

o to over 100 kHz 

50 
-50 

Digital, current sink 
20mA 

Sou rce output. 
Unipolar magnetics. 

MG MAGNETS 

Actual Size 
413SR10 

Proximity to 
external magnet 

6 to 24 VDC 

Molded plastic housing 
(Can be gang mounted) 

Solder/qu ick-connect 

o to over 100 kHz 

400 
300 

Digital, current sink 
20mA 

Bipolar magnetics. 

MICRO SWITCH supplies bar and ring 
magnets for operating our Hall effect 
sensors. These are provided in a wide 
variety of magnetic materials, sizes, 
shapes, and mounting options. Request 
Catalog 20. 

MICRO SWITCH serves its customers through a worldwide net- Yellow Pages or contact: 
work of sales offices and distributors. For ordering, application MICRO SWITCH 
assistance, pricing or name of nearest Authorized Distributor, ~~:;;o~t;~Fn;;~ 61032 
contact a nearby MICRO SWITCH sales office. See the EEM Tel. 815/235-6600 

EEM 1989 For manufacturers' sales offices, see yellow pages B-1805 



5100 SWITCHES 5100 

MICRO SWITCH 
a Honeywell Division 

MECHANICALLY OPERATED HALL EFFECT SWITCHES VANE SENSORS 

l.14 x .40 x .62H. 
Listing VX12-A 1 

Operation Mechanical plunger 

Supply Voltage 4.5 to 24 VDC 

Construction Plastic housing 

Termination Plug-in connectors 
(molex type) 

Operating Speed Depends on actuator 

Temperature Range -40 to 70°C 

Output Type Digital, current sink 
Normally high 
lOmA 

Other options- Normally low output. 
Request Catalog 20 Many actuator types. 

AMP connectors. 

CURRENT SENSORS 

CS Holder 
Assemblies 

Listing CSLA2CD 

Operation Current 
sensor 

Supply Voltage 6 to 12 VDC 

Construction Plastic 
housing 

Termination PC board 

Operating Speed 311 sec. 

Sensed Current max. 72a AC/DC 

Output Type Linear, voltage 
ratio metric 

Other options up to 950a 
Request Catalog 20 sensing. 

Side mount. 

l.09 x.40 x .97H. 
47XL31-01 

Actual Size 
1 AV2A 

Actual Size 
4AV12A 

Mechanical plunger Ferrous vane Ferrous vane 

6 to 24 VDC 6 to 24 VDC 6 to 24 VDC 

Plastic housi ng Molded plastic housing Molded plastic housing 

Solder/qu ick-connect Leadwires Leadwires 

Depends on actuator o to over 100 kHz o to over 100 kHz 

-40 to 100°C 40 to 125°C -40 to 125°C (4AV) 

Digital, current sink Digital, current sink Digital, current sink 
Normally high 
20mA 20mA 20mA 

Normally low output. Solder/QC terminals. PC Board term. 
Many actuator types. Sou rce output. Connector block. 

CS Adjustable 
Linear Sensors 

CSLF4AD 

Current 
sensor 

10.5 to 24 VDC 

Plastic 
housing 

PC board 
Quick conn. 

811 sec 

57a DC 

Linear 
4-20mA 

1-5 V output. 
AC or DC sensing. 
Enclosed versions. 

CS Digital 
Sensors 
CSDDIED 

Current 
sensor 

4.5 to 24 VDC 

Plastic 
housing 

PC board 

15011 sec. 

3.5a operate 
2.6a release 

Digital sinking 
40mA 

5V or 6-16V supply. 
Thru hole design. 
1.3 to 22a sensing. 

TEMPERATURE SENSORS 

TD2~ 

TD1A 

TO Temperature 
Sensors 

Proximity to temperature 

1 mA (Supply Current) 

Ceramic, plastic or aluminum 

Printed circuit board, leadwire or 
connector compatible 

Depends on packaging 

-40 to 150°C 
Temp. Range 

Analog 

Various packages and materials. 

8-1806 For manufacturers' sales offices, see yellow pages EEM 1989 



5100 SWITCHES 5100 

MICRO SWITCH 
a Honeywell Division 

PIEZORESISTIVE PRESSURE SENSORS 
Piezoresistive pressure sensors convert air or I iquid pressure to an 
analog signal. Overall, MICRO SWITCH pressure sensors are 
small, low cost and reliable. They feature excellent repeatability, 
high accuracy, and reliability under varying environmental 

conditions. In addition, they feature highly consistent operating 
characteristics from one sensor to the next and interchange
ability without recalibration. Low cost to keep your systems costs 
down. 

0.64 sq. x .82H. 

136PC15G1 

1/4-18 N PTF port 
1 inch hex. 

236PC100GW 

2.35x 1.18x 1.12H. 2.35x 1.18x 1.32H. 

Listing 142PC15D 162PC01D 

Operation Deflection of Deflection of Deflection of Deflection of 
silicon diaphragm silicon diaphragm silicon diaphragm silicon diaphragm 

Supply Voltage 10 VDC or 2 mA typo 10 VDC or 2mA typo 8 VDC typo 8 VDC typo 

Construction Plastic package Stainless steel housing Thermoplastic Thermoplastic 

Termination PCB Cable PCB PCB 

Temperature Range -40 to 85°C - 30 to 70°C -40 to 85°C -40 to 85°C 

Output Type Low level, 100 mV Low level, 100 mV High level, 5 Volts High level, 5 Volts 
F.S.O. typical Li near, proportiona I Linear, proportional 

to pressure to pressure 

Pressure Range o to 15 psi gage o to 100 psi gage o to 15 psi o to 27.68" H2O 
differential differential 

Other options- 0-5 to 0-100 psi. 0-5 to 0-150 psi. Various in 0 to 30 psi Various in 0 to 10" 
Request Catalog 15 Absolute versions. and ± 15 psi ranges. and ±5" H,o. 

Absolute and 
gage versions. 

Listing 

1/4-27 NPT Port 
2.2x2.3x1.57H. 

242PC100G 
. 6x.5x.91H 
16PC15GF 

Operation Deflection of 
silicon diaphragm 

Supply Voltage 8 VDC typo 

Construction Die-cast aluminum housing 
Buna N seal 

Termination Leadwires 

Temperature Range -40 to 85°C 

Output Type High level, 5 Volts 
F.S.O. typical Linear, proportional 

to pressure 

Pressure Range o to 100 psi gage 

Other options- Various in ± 2.5 to 
Request Catalog 15 0-250 psi ranges. 

SALES AND SERVICE 
MICRO SWITCH serves its customers through a worldwide net
work of sales offices and distributors. For ordering, application 
assistance, pricing or name of nearest Authorized Distributor, 
contact a nearby MICRO SWITCH sales office. See the EEM 

Deflection of 
silicon diaphragm 

10VDC 

Plastic package 

PCB 

-40t085°C 

Low level, 100 mV 
Linear, proportional 

to pressure 

o to 15 psi gage 

0-5 and 0-30 psi. 
Differential and 

absolute versions. 

Yellow Pages or contact: 
MICRO SWITCH 
11 W. Spri ng St. 
Freeport, Illinois 61032 
Tel. 815/235-6600 

EEM 1989 For manufacturers' sales offices, see yellow pages 

Gage and 
vacuum versions. 

1.15x.64x.84H . 
184PC15D 

Deflection of 
silicon diaphragm 

8 VDC typo 

Plastic package 

PCB 

-40 to 85°C 

High level, 5 Volts 
Linear, proportional 

to pressure 

o to 15 psi vacuum gage 

0-5 and 0-30 psi. 
Differential versions. 

Terminal or housing mount. 

8-1807 



5100 SWITCHES 5100 

MICRO SWITCH 
a Honeywell Division 

SUBMINIATURE/MINIATURE BASIC SWITCHES 
SM subminiature basic switches are a versatile collection of small 
size and ample electrical capacities. SX subminiature basic 
switches are the smallest snap-action switches available from 
MICRO SWITCH, yet are big in performance and selection. They 
provide up to 7 amp power load capacity. V3 miniature basic 
switches put a 25 amp power load capacity and a choice of 11 

other electrical ratings into a relatively small package. V7 minia
ture basic switches have electrical ratings up to 15 amp power 
load capacity, and offer two versions-commercial and European 
designed to meet all leading European approval agency require
ments. TB miniature basic switches are small double-break units 
which offer means of controlling 2, 3 or 4 isolated circuits. 

MINIATURE AND SUBMINIATURE BASIC SWITCHES 

Listing 11SX21-T 11SM1-T V3-101-DS V7-1 B11 E9 lTB1-1 

PHYSICAL DESCRIPTION 
Package Size (inches) .35H .49H .63H .63H .50H 

.20W .25W AOW AOW .50W 
.50L .78L 1.09L 1.14L 1.25L 

Actuator Pin plunger Pin plunger Pin plunger Pin plunger Pin plunger 

Terminals T solder T.solder D8 QC E9QC screw 

Mounting Centers .19 .38 .88 .88 .37 

CHARACTERISTICS 5a 250VAC 5a 250 VAC lla 1/3HP lla 1/3HP lOa 250VAC 
UUCSA Rating 277 VAC 277VAC 1/2HP 125 VAC 

Circuitry SPDT SPDT SPDT SPDT 2 
CKT DB 

Operating Force 2.5 to 5 oz. 3 to 5 oz. 8 oz. 5.3 oz. 7 to l3 oz. 

Differential Travel (i nches) .002 .004 .006-.016 .002-.010 .010-.025 

ENVIRONMENT 
Temperature 
Range (OF) Upper 250 0 180 0 180 0 185 0 1800 

Lower -65 0 -65 0 -65 0 -40 -

Sealing Elastomer 
sealed 

plunger avail. 

Housing Material General General General Polyester General 
purpose purpose purpose purpose 
phenolic pllenolic phenolic phenoiic 

Other options Pin, integral or auxiliary leaf and Pin, integral or Pin, auxiliary 
Request Catalog 10 lever, overtravel plunger actuators. au xi I iary leaf and leaf actuators. 

Many terminal variations. lever actuators. 4 CKT DB. 
SPST NO or NC ctry. Meets European Solder term. 

and UK standards. 

400 0 temp. 400 0 temp. 600 0 temp. 
7a rating. lla rating. 25a rating. 

Gold contacts. Gold contacts. Gold alloy 
contacts. 

Low force/low Low force/low Low force/high 
DT versions. DT versions. force versions. 
MIL-S-8805 MIL-S-8805 MIL-S-8805 

listings. listings. listings. 
BEAB, TV-2 TV-3,4,5 

listings. listings. 

8-1808 For manufacturers' sales offices, see yellow pages EEM 1989 



5100 SWITCHES 5100 

MICRO SWITCH 
a Honeywell Division 

STANDARD BASIC SWITCHES 
Power load switching and motor handling capacity are among 
the attractions of thumb-size BZ/BA standard basic switches. 
Double-pole double-throw switching is added by DT switches. 

Where there's a need for reliable switching of high capacity sys
tems involving DC motors and solenoids, MT magnetic blow-out 
switches do the job. The 3MN has double-break switching. 

Listing BZ-2R-A2 BA-2RV22-A2 DT-2R-A7 

PHYSICAL DESCRIPTION 
Package Size (inches) .95H .95H 1.28H 

.69W .69W .69W 
1.94L 1.94L 1.94L 

Actuator Pin Short roller lever Pin 

Terminals Screw Screw Screw 

Mounting Centers (i nches) 1 1 1 

CHARACTERISTICS 
ULlCSA Rating 15A-480VAC 20A-480VAC lOA-250VAC 

Circuitry SPDT SPDT DPDT 

Operating Force 9-13 oz. 14-22 oz. 20 oz. 

Differential Travel (i nches) .0004-.002 .002-.0075 .005 

ENVIRONMENT 
Temperature 
Range (of) Upper 180 0 180 0 180 0 

Lower -65 0 -65 0 -

Sealing Neoprene or 
Elastomer sealed 

plunger avail. 

Housing Material General General General 
purpose purpose purpose 
phenolic phenolic phenolic 

Other options Pin, integral or auxiliary leaf and Pin, integral or 
Request Catalog 10 lever, overtravel plunger actuators. auxiliary leaf 

Many terminal variations. actuators. 
Manual reset versions. 
Special ctry. available. 

22a rating. 25a rating. 
250 0 and 400 0 250 0 temp. 

temperature. 
Alloy contacts. 
Low force/low 
DT versions. 
MIL-S-8805 

listings. 

SALES AND SERVICE 
MICRO SWITCH serves its customers through a worldwide net
work of sales offices and distributors. For ordering, application 
assistance, pricing or name of nearest Authorized Distributor, 
contact a nearby MICRO SWITCH sales office. See the EEM 

Yellow Pages or contact: 
MICRO SWITCH 
11 W. Spri ng St. 
Freeport, Illinois 61032 
Tel. 815/235-6600 

EEM1989 For manufacturers' sales offices, see yellow pages 

MT4R-A28 3MNl 

1.30H 1.20H 
.69W .68W 

1.94L 2.50L 

Pin Plunger 

Screw Screw 

1 2.13 

lOA-125VAC 15A-600VAC 
orVDC 1 Hp at 240 VAC 

SPDT 2 CKT DB 

12-18 oz. 12-20 oz. 

.005 .015-.025 

180 0 180 0 

- -

Arc General 
resistant purpose 

melamine phenolic 

Pin, integral or 
auxiliary leaf 

or lever actuators 
SPST ctry. 

8·1809 
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MICRO SWITCH 
a Honeywell Division 
SEALED AND HIGH TEMPERATURE BASIC SWITCHES 
Specially adapted basic switches include: SE/XE environment
proof switches which protect subminiature SM/SX basic switches 
within a sealed housing; H M hermetically sealed switches are i nter
changeable in operating point with the SM switches; HS her-

metically sealed switches which parallel the size and mounting 
scheme of the standard basiC switches; and HT high temperture 
switches for use up to + 1000 0 F. 

Listing lXEl lSEl lHMl 1 HSl 2HTl 

PHYSICAL DESCRIPTION 
Package Size (inches) .75H .75H .72H l.l8H 1.25H 

.32W .34W .25W .67W .70W 
.62L .88L .79L 1.96L 1.96L 

Actuator Pin Pin I ntegral lever I ntegra I I ever Pin 

Terminals Leadwire l' Leadwire l' Solder Screw Screw 

Mounting Centers (inches) .19 .38 .37 1 1 

CHARACTERISTICS 
Electrical Data 7A-28 VOC, 5A-28 VOC, 4A-28 VOC, 25A-28 VOC 3A-125, 250 VAC 

115,250 VAC 125,250 VAC 115,400 Hz 

Circuitry SPOT SPOT SPOT SPOT SPOT 

Operating Force 5-17 oz. 5-17 oz. 7 oz. 10-22 oz. 10-20 oz. 

Differential Travel (inches) .005 .004 .006 .020 

ENVIRONMENT 
Temperature 
Range (oF) Upper 221 0 221 0 250 0 180 0 1000 0 

Lower -65 0 -65 0 -85 0 -6r -

Sealing Environment Environment Hermetic Hermetic NO 

MIL-S-8805 MIL-S-8805 MIL-S-8805 

Housing Material Aluminum Aluminum Stainless steel Monel Stainless steel 

Other options Aux. leaf Aux. leaf or Aux leaf or Leadwire Overtravel 
Request Catalog 10 actuators. lever actuator, lever actuator. term i nation. plungers. 

SPST ctry. SPST ctry. MIL-S-8805 Roller lever Panel mount. 
300 0 temp. 500 0 temp. listing. actuators. UL Recognized. 
longer leads. UUCSA 300 0 & 500 0 250 0 & 300 0 

Solder term. listing. temp. temp. 
UUCSA Leadwire UUCSA listing. 
listing. termination. 

8·1810 For manufacturers' sales offices, see yellow pages EEM1989 



5100 SWITCHES 5100 

INTERLOCK SWITCHES 
Interlock switches automatically cut power when a service door or 
drawer is opened helping protect personnel and equipment. 

Listing 17AC18-T 

PHYSICAL DESCRIPTION 
Package Size (i nches) 1.53 x .34 x 1.18H 

Actuator Rod 

Terminals Solder 

Mounting Centers (i nches) .437 x .578 

CHARACTERISTICS 
Electrical Data 5A 

125, 250, VAC 

Circuitry SPDT 

Operating Force -

Differential Travel (inches) -

ENVIRONMENT 
Temperature 
Range (oF) Upper 185 0 

Lower -6r 

Sealing Depends on 
basic switch 

Housing Material Stainless steel 
bracket, stainless 

steel rod 

MICRO SWITCH 
a Honeywell Division 

MERCURY SWITCHES 
Mercury switches use electrodes and mercury pool in a hermeti
cally sealed glass tube to satisfy needs in contaminated atmo
spheres or where available operating force is extremely low. 
Tilting operates the switch. 

1DM1 WW-1 G03A-D7 AS412Al 

1.25H 1.93H .35 dia . 
.68W . 54W 1. 75L. 

1.95L 1.58L 

Plunger Plunger Tilt to operate 

Quick-connect Quick-connect Leadwire 

Snap-in mount Snap-in mount Not applicable 

lOA, 125 16A, 125 1A-
250,277 VAC 250 VAC 115 VAC 

UUCSA UUCSA 

SPDT 2-N.O. SPST 

15 oz. 15 oz. Not applicable 

- - .3 to 1.2° 

180 0 185° 140 0 

-35 0 -40 0 -38 0 

- - Hermetic 

Polyester Polyester Glass 

Other options Various plastic and Alternate action. 1, 2 or 3 circuit. 20 amp. versions. 
Request Catalog steel plungers. Push-pull action. Various term. 

Various Pull-to-cheat Designed to comply 
termination. action. with worldwide 

Many basic switch DPDT ctry. certification 
and ctry. options. Various color and standards. 

shaped plungers. 

SALES AND SERVICE 
MICRO SWITCH serves its customers through a worldwide net
work of sales offices and distributors. For ordering, application 
assistance, pricing or name of nearest Authorized Distributor, 
contact a nearby MICRO SWITCH sales office. See the EEM 

Yellow Pages or contact: 
MICRO SWITCH 
11 W. Spring St. 
Freeport, Illinois 61032 
Tel. 815/235-6600 

EEM 1989 For manufacturers' sales offices, see yellow pages 

-65t0500° 
temperature. 

SPOT, 2 CKT DB. 
Various sizes 

and ti It angles. 
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MICRO SWITCH 
a Honeywell Division 

MANUAL SWITCHES 
Many options in colors, legending, shapes, sizes, and mounting 
available as well as power, electronic or solid state switching. 
AM L's comprehensive I i.ne blends with other panel components 
for total display harmony. MML provides a full line of manuals in 

AML Series 

an economical miniature package. Series 2 provides modular 
assembly with 1 to 4 section display. Many other pushbutton lines 
are available. Request Catalog 30 or Catalog80 for military quali
fied products. 

MML Series 

Because of the many variations of these products a listing is not being given. Series 2 

PHYSICAL Pushbuttons: .80" (20,5 mm) square. PWB mount: .40" (10,2 mm) square and l.Oxl.41" 
DESCRIPTION PB's, paddles, and rockers: .60 x .40"(15,2 x 1O,2mm), except (2,5 x 35,8 mm) 
Panel Area .80x l.20" (20,5x30,5 mm). 2-pole power duty paddles and rockers. .86x l.35" 

(21;8 x 34,3 mm) 

Display Pushbuttons: .59" (15,0 mm) square Push buttons: .26" (6,6 mm) square and .85 x l.08" 
and .59x.99" (15,Ox25,0 mm). .46 x .26" (11,7 x 6,6 mm). Transmitted (21,6x27,4 mm) 
Transmitted, projected, and dead front color. Rockers: Optional lenses for buttons. 
full and split color. Rockers: Full and split transmitted color. 
color rockers, with lens. Paddles: Full and 1-4 section display 
spl it color covers, with lens. Transmitted and 

projected color. 

Illumination Incandescent T-1-3/4 lamps-6, 14,28 v LEDs-l.7, 2.1, 2.2, 2.3V Incandescent 
LEDS-2.4, 5, 10, 15 V Incandescent T-1Iamps-5 V (other T-1-3/4Iamps-6, 
Neon lamps-125, 250 V voltage ava i I.) 14, and 28 V. 

Neon lamps-125, 250 V 

Behind Panel l.7" (43,1 mm) .67" (17,0 mm) 3.28" (83,3 mm) 
Depth (max.) 

Mounting Snap-in individual, strip, matrix, Printed wiring board, snap-in strip, Snap-in flange 
sub-panel PC board mounting matrix. mount and units 

with mounting 
barriers for indi-
vidual or strip 
mount. 

Termination Solder, quick-connect, PC board, push-on Printed wiring board, solder, Solder, 
qu ick-connect. qu ick-connect and 

screw terminals. 

Sealing Optional panel seal for pushbuttons. - Optional panel 
seal. 

SPECIAL FEATURES Keylock switches available for controlled Mechanically interlocked switches provide Coil equipped units 
access applications. latching functions. for remote operation 

I I (pull-in and hold-in) 

CHARACTERISTICS Solid Electronic Power Power Solid Electronic Power Power 1-20 a., 125, 
Electrical Data State: Control: Duty Push Duty State: Control: Duty Push Duty 250, 480 VAC, 

5 or 6-16 Upto buttons: Rockers, 5-24 VDC Up to buttons: Paddles: depending on 
VDC 3 a., Up to 10 Paddles: 1 a., Up to Upto switch module 

125 VAC a., Up to 15 125 VAC 6 a., 6 a., specified. 
125/250 a., res. 250 VAC 250 VAC 

VAC 125/250 res. res. 
VAC 

Circuitry Current 1,2,or4 2 1 or 2 Current 1 or 2 lor2 1 or 2 1-4 Form C. 
Sinking Form C Form X Form A Sinking Form C Form X Form C 

AGENCY LISTINGS UL, CSA, CEE (European approvals being UL and CSA UL, CSA. 
obtained as needed, from individual For M I L-S-22885 
countries), M Il:S-22885 versions, refer to 

Catalog 80. 

8·1812 For manufacturers' sales offices, see yellow pages EEM 1989 
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MICRO SWITCH 
a Honeywell Division 

TOGGLE SWITCHES 
We offer a wide selection of size, circuitry, capacity sealing 
and toggle action. Plus a great array of levers, paddles and 

rockers that offer positive tactile feedback in a variety of 
colors. 

Listing l1TS95-2 lTLl-7 lTP201-3 

PHYSICAL DESCRIPTION I-pole I-pole I-pole 
l.13x.62" l.12x62" 2.17x.62" 
(28,7x 15,7 mm) (28,4 x 15,7 mm) (55,1 x 15,7 mm) 

Display Toggle lever. Toggle lever. Rocker actuator. 

Illumination Not applicable. Not applicable. 

Behind Panel l.08" (27,4 mm) l.35" (34,3 mm) 1.45" (36,8 mm) 
Depth (max.) 

Mounting Threaded bushing. Threaded bushing. 3-hole flush 
15132-32 panel mtg. 

Termination Quick connect Screw Screw 

Sealing Bushing seal. Bushing and cover-to-case seals. 
Environment proof. 

CHARACTERISTICS 
Electrical Data 15 a., 125 or 250 10 a. 125, 250 or 15 a., 125,250 or 

VAC. 277 VAC. 277 VAC. 

Circuitry I-pole, 2 positions, I-pole, 3 positions, 1e pole, 2 positions, 
maint. action mom. action maint. action 

AGENCY UL, CSA. UL, CSA. UL, CSA. 
LISTINGS MIL-S-3950 

Other options 1 or 2-pole, 2 or 3 1, 2 or 4 pole, 2 or 3 positions. mom. and 
Request Catalog 30 positions, mom. and maint. action. 

maint. action. 
Solder or screw Solder, IWTS Full color and 

terminals. termination. transparent 

Colored lever 15 a. 277 VAC. rockers. 

sleeves. Pull-to-unlock toggle Above panel 
option. mounting. 

SALES AND SERVICE 
MICRO SWITCH serves its customers through a worldwide net
work of sales offices and distributors. For ordering, application 
assistance, pricing or name of nearest Authorized Distributor, 
contact a nearby MICRO SWITCH sales office. See the E EM 

Yellow Pages or contact: 
MICRO SWITCH 
11 W. Spring St. 
Freeport, Illinois 61032 
Tel. 815/235-6600 

EEM 1989 For manufacturers' sales offices, see yellow pages 

13ATl 

2-pole 
.84x.72" 
(21,3x 18,3 mm) 

Toggle lever operator. 

Not applicable. 

.98" (24,8 mm) 

Threaded bushing. 
15132-32 

Solder 

5 a., 125 or 250 
VAC. 

3 positions, mom. 
action. 

UL, CSA. 

1-10 poles. 2 or 3 
positions, mom. and 
maint. action. 
Some meet 
MIL-S-8805/26 and 
M I L-S-880 5/98. 
Gold contacts. 
Colored lever 
sleeves. 
Screw or QC term. 
Bushing and panel 
seals, hermetically 
sealed switch units. 
Pull-to-unlock and 
tab lever options. 
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Molex engineer
ing design 
centers located 
in the US, 
Singapore, 
Japan, Gennany, 
Ireland, UK, 
France, Brazil 

and Korea are connected by a world
wide CAD network. Our use of Finite 
Element Analysis, a predictive . 
engineering "tool," enables the creation 
of mathematical prototype and 
simulated performance. 

8·1814 

SWITCHES 

Tooling Support 
Application tooling for crimp and 
insulation displacement termmatlon, 
and robotic delivery systems, lower 
your applied costs. Molex is committed 
to designing and building quality 
equipment to support your assembly 
operations - from hand tools for 
prototypes and repairs, to fully . 
automated, high-volume termmanon 
machines. 

Manufacturing 
Continuous monitoring of 
manufacturing systems and 
processes combined with 

consistent investments 
in capital equipment 
result in improved 
utilization and the 
highest quality products. 

Shown: CNC operation 
allows tooling utilization 
up to 24 hrs. 

5100 

SPC/ Quality 
Quality at all levels of work at Molex is 
our # 1 priority. To this end, Statistical 
Process Control training is required 
of all employees; classes are conducted 
year-round to educate and update. 

Reliability Labs 
Reliability test labs are located at all 
manufacturing locations worldwide. 
The labs' engineering technicians 
evaluate Molex designs and products, 
and with the aid of the latest in 
monitoring equipment, insure long
term dependability. They perfortn 
design development and qualification 
testing as well. 

Multi-National 
Coordination 
Our special team coordinates the 
needs of customers who design, 
purchase and manufacture in 
different countries. 

For manufacturers' sales offices, see yellow pages EEM 1989 



5100 

Products 
• Custom Automotive Products 

• Overmolded/Insert Molded 

• Sealed Connectors 

• Dense Packaging Systems 

• !DT System 

• Cable 
• PCB Interconnections 

• Sockets 

• FCC Connectors 

• Fiber Optics 

• Telephone Connectors 

• Pin and Socket Connectors 

• Switches 

• Application Tooling 

• Solderless Terminals 

• I/O Connector Systems 

• D-Subminiatures 

• SMT Components 

Our New 1989 Full 
Line Catalog is Here! 
Don't be caught with last year's 
model! Call or write now for your 
free copy of the NEW Molex No. 
890 Full Line Catalog with 760 
pages of interconnection 
products, switches, and application 
tooling. The No. 890 Catalog 
provides design assistance and 
complete ordering information. 

EEM1989 

SWITCHES 

Membrane Switches 
,Control Panels) 

Shown: Longest plating line in 
SE Asia located at MX 
Singapore. 

Molex offers the highest quality custom 
and standard control panels for applica
tion in television channel selectors, 
printers, microwave ovens, security 
systems and other electronic equipment. 

Molex's custom hybrid control 
panels allow integral displays and 
electronic components to be included 
in one switch assembly. 

Hybrids use a printed circuit board 
for the lower switch circuit. Electronic 
components such as lEDs, resistors, 
and capacitors can be soldered directly 
onto the switch assembly. The complete 
plug-in hybrid unit eliminates separate 
PC board assemblies for each component. 

~x 
'-./ 

Corporate Headquarters: 2222 Wellington Ct., Lisle, IL 60532 USA, (312) 969-4550' 
European Headquarters: Munich, West Germany, 49-89-496093 

Northern Asia Headquarters: Tokyo,lapan, 03-487-8333 
Southeast Asia Headquarters: Jurong Town, Singapore, 65-660-8555 

·Tel. No. after 11/11/89 (708) 969-4550 

5100 
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5100 SWITCHES 5100 

CALL 6021991·0942 FOR 
FAST DELIVERY, GREAT PRICES 

ON 38 SWITCH FAMILIES, 
OVER 873,000 SWITCHES FROM 

WORLD'S SMALLEST WASHABLES 
TO 50 AMP POWERHOUSES 

NEW EXPANDED & UPDATED BIG CAT. CONTAINS 
400 PAGES OF SWITCH DEVICES 
The new Big Cat - biggest catalog in the switch jungle is now fatter and more 
informative than ever. Quickly find in-depth info on NKK's entire switch line. All 38 
families categorized by size and actuator type. Precision proportioned dimen
sional drawings make switches simple to design-in. Key features, sizes, ratings, 
washability and other info, plus application suggestions enable you to pinpoint 
the particular switch you need in seconds. The industry's most logical ordering 
system saves you time and eliminates errors. Get your expanded & updated Big 
Cat Switch Catalog now. 
BIG CAT. CALL 6021991-0942. ASK FOR EEM EXTENSION. 

SUPER-SUBMINIATURE PCB WASHABLES 
WITH STC CONTACT MECHANISM 
Choose from Series A toggles, rockers, pushbuttons, slides & indicator lights. 
Tiny PCB logic-level washables are ideal for space-restricted areas in com
puters, peripherals, communication systems, medical equipment, video 
systems and more. Totally sealed to allow time & money saving automated sol
dering and washing. Rated at O.4VA max.@28V ACIDC max. Choose SPST, 
SPDT, DPDT & SP3T models in all circuit types with bracketed and unbracketed 
straight, right angle & vertical terminations for std .. 100" x .100" spacing. Pat
ented Sliding Twin Crossbar (STC) contact mechanism provides smoother 
actuation and world's most reliable logiC level operation. 
A SERIES. CALL 6021991-0942. ASK FOR EEM EXTENSION. 

ANTISTATIC PCB WASHABLE SUPER-SUBMINIATURE 
TOGGLES & PUSH BUTTONS 
Super-subminiature logic-level models feature antistatic superstructure resin to 
prevent static electricity problems. Rated at O.4VA max.@28V ACIDC max. 
SPDT, DPDT & SP3T models, 6 circuit varieties, plus standard and long-length 
bracketed or un bracketed straight, right angle and vertical terminations with std . 
. 100" x .100" spacing. Antistatic, washability and ultra-reliable patented STC con
tact mechanism (to 100,000 minimum mechanical actuations) allow Series B 
switches to be used in computers, peripherals, communications systems, medi
cal equipment, home videos, cameras and more. 
B SERIES. CALL 6021991-0942. ASK FOR EEM EXTENSION. 

COMPACT, LOW-PROFILE WASHABLE BINARY 
CODED DIP ROTARY SWITCHES 
DR Series applications include digital setting of computer peripherals, presetting 
of computers, selection of input-output boards and more. Choose screwdriver, 
shaft or dial actuated types with highly visible legends for PC board use, or shaft 
actuated type for panel mounting. Compact dimensions and low profile permit 
high density mounting and close stacking of PC boards. Real or complement 
code setting is available with either decimal or hexadecimal positions. O-ring 
sealed actuator and self-wiping contacts assure reliability and continuity. Insert 
molded terminals seal out contaminants. Switching rating: 100mAl5V DC, non
switching rating: 100mAl50V DC. 
DR SERIES. CALL 6021991-0942. ASK FOR EEM EXTENSION. 

NKK SWITCHES. 14415 N. Scottsdale Road, Scottsdale, AZ 85260 

B'1816 For manufacturers' sales offices, see yellow pages EEM1989 
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SWITCHES 5100 

CALL FOR FREE 400 PAGE CATALOG. 
3 AMP RATED, SPACE & COST SAVING 
TOGGLES & PUSH BUTTONS 
Subminiature Series E delivers big performance in lightweight, space-saving, 
economically priced toggles and pushbuttons. Ideal for miniaturized equipment. 
Rated 3A@125V AC (silver contacts), O.4VA max.@28V AC/DC (gold contacts). 
1500V dielectric strength. UL & CSA approvals. High-torque bushing protects 
contacts from damage. Stainless steel frame resists corrosion. Insulating barr
iers protect against crossover. Solder lug terminals. SPST, SPOT, OPST & OPOT 
versions. Series E toggles have slow-make, slow-break contact for AC and low
voltage DC operations. Choose from bushing & snap-in mounted Series EB 
pushbuttons, both with caps in a variety of colors. 
E & EB SERIES. CALL 6021991-0942. ASK FOR EEM EXTENSION. 

RUGGED & RELIABLE SUPER-SUBMINIATURE 3 AMP 
TO O.4V AMP PUSHBUTTON DEVICES 
Rugged SB panel-mounting pushbuttons provide reliable, low-cost 3AJ125V AC 
(2AJ30V DC) operation in communication equipment, machinery, security 
devices and more. Antijamming device protects contacts, increases switch life. 
Epoxy sealed solder lug terminals. UL & CSA approvals. Optional slip-on caps in 
7 colors. Super-Subminiature momentary pushbutton FB models with .197" dia. 
bushing, .819" length are applicable for a wide range of miniaturized equipment. 
500mAJ125V AC and 0.4VAJ28V AC/DC ratings. UL approvals. Guaranteed 
50,000 operations. 
SB & FB SERIES. CALL 6021991-0942. ASK FOR EEM EXTENSION. 

WORLD'S SMALLEST WASHABLE TOGGLES, ROCKERS, 
PUSHBUTTONS, PLUS STC CONTACTS 
Micro-subminiature size (% volume of super-subminiatures) & 0.25 gram weight 
enable these toggles, rockers, pushbuttons & indicators to improve reliability in 
numerous miniaturized applications - particularly hand held equipment. Totally 
sealed body allows time-saving wave soldering and washing. Molded-in termi
nals lock out contaminants. Patented gold-plated Sliding Twin Crossbar (STC) 
contacts make G series the most reliable of its type (guaranteed min. 100,000 
mechanical actuations). Straight, right angle & vertical terminals for std . 
. 100" x .100" PC board spacing. Colored rockers and snap-on caps available. 
SPOT & OPOT models. 
G SERIES. CALL 6021991-0942. ASK FOR EEM EXTENSION. 

MICRO-SUBMINIATURE WASHABLE SURFACE MOUNT 
SWITCHES WITH STC CONTACTS 
No smaller surface mount toggles, none more reliable. Order SOO-device tape 
reel or 50-piece stick tUbe. Choice of SM-straight (bracketed or unbracketed) or 
SM right angle terminals. NKK's patented Sliding Twin Crossbar (STC) contact 
mechanism permits a guaranteed 50,000 min. actuations and allows these 
Series G3 switches to be used in miniaturized applications. Superior heat
resistant resin in the switch body permits vapor phase reflow soldering. Totally 
sealed construction allows safe automated washing. G3 switches are rated at 
O.4VA max.@28V AC/OC max. SPOT & OPOT types in a wide variety of circuits. 
G3 SERIES. CALL 6021991-0942. ASK FOR EEM EXTENSION. 

EEM1989 

ULTRA-SMALL LED PUSHBUTTON SWITCHES 
SAVE PANEL SPACE, INCREASE RELIABILITY 
Super-subminiature HB models (%th the size of standard lighted device) save 
substantial space, increase product reliability and enhance panel appearance . 
. 315" body dia. fits common size panel cutout. Switch takes up less than 1" 
behind the panel. Round or square caps with full face and square-cap spot 
illumination provide high visibility and allow easy front panel relamping. Latch 
down feature on maintained circuits provides visible, audible and tactile feed
back to the operator. Dual, sliding contacts with self-cleaning action increase 
contact stability and minimize contact bounce. SPOT device rated at 0.1 A 
max.@30V AC/OC max. UL approvals. Non-lighted models available. 
HB SERIES. CALL 6021991-0942. ASK FOR EEM EXTENSION. 

NKK SWITCHES. 14415 N. Scottsdale Road, Scottsdale, AZ 85260 
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nHH. h IWlte _I CALL FOR FREE 400 PAGE CATALOG. 
5,000,000 ACTUATIONS FROM LOW PROFILE KEYPAD 
ILLUMINATED AND NON-ILLUMINATED SWITCHES 
Get unsurpassed reliability and versatility with 50mAl24V DC rated JB & JF key
pad switches. JF models feature illuminated and non-illuminated actuators (both 
an integral part of the switch) in several colors. Low 5.7mm profile enhances 
product looks and functionality. Light touch (350gf max.) contact mechanism 
provides crisp, tactile and audible feedback. Short stroke and 180gf on low pro
file JB illuminated and non-illuminated models permit light touch, rapid operation 
with a min. 5,000,000 actuations. Copper alloy dome contact gives crisp tactile 
feedback. SPST contacts with strapped terminals allow X-Y coding simplify 
external circuit arrangement. 
JF & JB SERIES. CALL 6021991-0942. ASK FOR EEM EXTENSION. 

VERSATILE, COMPACT 1 AMP & LOGIC-LEVEL LIGHTED 
PUSHBUTTON SWITCHES 
Miniature KB switches offer incredible flexibility. Front panel, bushing or snap-in 
mounting, plus optional adapters for straight or right angle PC board mounting. 
High visibility full-face or spot illumination with numerous color variations, 
square, rectangular. or round caps that can be inscribed. Incandescent, LED or 
neon lamps with easy front panel relamping. Choose SPOT, OPOT in maino, 
tained or momentary circuits. 1 A@125/250V AC or 30V DC operation with silver 
contacts, 0.4VA max. at 28V AC/OC max. with gold contacts. Audible and tactile 
circuit status feedback. Snap-action mechanism and molded-in terminals 
increase reliability (min. 100,000 mechanical operations). 
KB SERIES. CALL 6021991-0942. ASK FOR EEM EXTENSION. 

HIGH-RELIABILITY 3 AMP LIGHTED MODELS, NUMEROUS 
OPTIONS, INCLUDING PANEL SEALED TYPE 
Choose SPOT, OPOT LB models with 3A1125V AC (UL & CSA approved) or 
O.4VA ratings, both with maintained or momentary circuits. Special panel-sealed 
model is oil, dust and watertight to meet IP65 of IEC 529 standards. Choose 
spot illuminated round or square actuators with single or bicolor LEOs that 
change easily from the front panel. Front panel snap-in mounting stainless steel 
clips provide secure mounting in wide range of panel thicknesses. Snap-action 
contact increases sensitivity of actuator and life of switch (up to 1 million 
mechanical operations). Combo solder lug & .110" quick connect terminals 
epoxy sealed. Optional PC adaptor, splash/dust covers, bezels & more. 
LB'SERIES. CALL 6021991-0942. ASK FOR EEM EXTENSION. 

LARGEST AVAILABLE SELECTION OF 6 AMP TOGGLE, 
ROCKER & PUSHBUTTON SUBMINIATURES 
Literally thousands of toggles, rockers and pushbuttons with 6A1125V AC, 
3A1250V AC and 0.4VAl28V max. ratings. Choose single through 4 poles and 
nine circuits. Toggles in short, long, bat, flatted, column, locking and color-tipped 
styles. Numerous rocker and paddle configurations and colors. Momentary and 
alternate action pushbuttons. Terminals include solder lug, wirewrap, quick con
nect, straight, right angle and vertical PC. Threaded, smooth, and splashproof 
bushings. Applications covering everything from farm equipment to sophisti
cated computer and telecommunications. Majority of switches UL & CSA 
approved. 
M SERIES. CALL 6021991-0942. ASK FOR EEM EXTENSION. 

UNIQUE! ACTUATOR LED TIP CHANGES COLOR WHEN 
POSITION IS CHANGED 
Toggle, rocker or paddle of M2100 SPOT & OPOT switch features high visibility 
LED that changes color with position of actuator. Switch applications include 
instrumentation, test equipment, audio and video control panels, private aircraft, 
telecommunications and more. 6A1125V AC, 3A130V DC and logic level ratings. 
1500V case to contact dielectric strength. Antijamming device protects contacts 
from damage due to excessive actuation force. Molded-in, epoxy sealed termi
nals lock out contaminants. Choose bushing, snap-in or flat frame mounting, 
plus solder lug, quick connect or PC terminal options. 
M2100 SERIES. CALL 6021991-0942. ASK FOR EEM EXTENSION. 

NKK SWITCHES. 14415 N. Scottsdale Road, Scottsdale, AZ 85260 
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nHH. h Jw.te .J CALL FOR FREE 400 PAGE CATALOG. 
SUBMINIATURE 3 AMP LIGHT TOUCH MOMENTARY 
PUSH BUTTONS WITH SNAP-ACTING CONTACTS 
Rugged, reliable MB2400 models feature high torque bushings, stainless steel 
frame, external insulating barriers, 1500V dielectric strength, plus epoxy sealed 
terminals to lock out contaminants. A light touch, short travel, snap-acting con
tact mechanism insures an extremely smooth feel and provides audible 
feedback to the operator. Up to 200,000 mechanical actuations guaranteed. 
Choose SPOT or DPDT models with momentary circuits rated 3AJ125V AC or 
0.4VAJ28V AC/DC max., 7 bushing types, plus solder lug, straight PC or 3 
lengths of wirewrap terminations. All models are UL and CSA approved. 
MB2400 SERIES. CALL 6021991-0942. ASK FOR EEM EXTENSION. 

HIGH VISIBILITY 5 AMP TO 20 AMP ILLUMINATED ROCKERS 
MLW models are industry's first miniature snap-in lighted rocker switches. Wide 
range of industrial applications. Rockers and paddles offered in 8 colors. SPOT, 
DPDT, SP3T models in 6 circuits. Neon, LED or 5 incandescent voltages. 
Design, spot illuminated and solid color caps. Standard size 10AJ125V AC snap-
in LW models feature partitioned rocker construction and dual lamps for distinc
tive illumination. Numerous colored rocker filters and lamp covers. DPDT 
models in maintained & momentary circuits. Incandescent or neon lamps. 
Screw-in panel mounting 20AJ110V AC LW models also offered. These SPST 
devices have double break contacts and come with assembled neon lamp and 
resistor. 
LW & MLW SERIES. CALL 6021991-0942. ASK FOR EEM EXTENSION. 

HALF-INCH DIA. MINIATURE LOGIC LEVEL 
TO 10 AMP ROTARY DEVICES 
Wide variety of miniature shaft-actuated (black polyacetal knob supplied) 
rotaries for PC board or panel mounting. Panel depths range from .323" to .681 ': 
Choose single, double and four poles. Contact ratings from O.4VA max.@28V 
AC/DC max. up to UL approved 10AJ125V AC. Select 30~ 45~ 60° or 120° index
ing and adjustable stop settings as well as continuous rotation. All MR sw)tches 
have molded-in terminals. Some have an interior housing seal for washability, 
plus the added protection of a shaft rubber O-ring. Models for splash proof oper
ations are also offered. Most switches feature self cleaning contacts. Wide range 
application potential. 
MR SERIES. CALL 6021991-0942. ASK FOR EEM EXTENSION. 

STANDARD SIZE THROUGH HIGH CAPACITY 30 AMP 
ROTARY SWITCH DEVICES 
Nonshorting TS models have 1 through 5 poles, 2 through 11 positions and are 
rated at SAJ125V AC with resistive load. Devices have a 10mm dia. bushing, 
screw terminals & a choice of flatted or knurled shafts. Shorting or nonshorting 
HS rotaries have 1 through 6 poles, 2 through 11 positions. Rated at 6AJ125V AC 
and 12AJ125V AC, resistive or inductive load. Mount with 10mm bushing. Round 
smooth, round knurled or flatted shaft with solder lug/.250" quick connect ter
minals. Nonshorting PS rotary has 1 through 5 poles, 2 through 11 positions. 
Rated at 30AJ125,250V AC with res. load or 10AJ125V AC with inductive load. 
10mm dia. bushing, round knurled or flatted shafts & screw terminals. 
HS,?S,TS SERIES. CALL 602lb91-G942. ASK FOR EEM EXTENSION. 

5 AMP TO 10 AMP MINIATURE TOGGLE, ROCKER 
AND PUSHBUTTON SWITCHES 
Heavy duty, panel mounting switches used for test equipment, aircraft, medical 
instruments, farm machinery, heavy equipment, remote control and more. S 
Series 10AJ125V AC toggles and 5AJ125V AC SB pushbuttons available in one 
through four poles. 5AJ125V AC PW rocker SPOT & DPDT models feature posi
tive detent mechanism for well defined actuation with audible click. High torque 
collar prevents rotation or separation from case during mounting. Heavy gauge 
one-piece metal case for max. durability. Antij~mming cross-pinned construction 
prevents damage to contacts from shock. Built to endure severe environments. 
Solder lug terminals secured in heavy, molded phenolic base. 
S,SB,PW MINIATURES. CALL 6021991-0942. ASK FOR EEM EXTENSION. 

NKK SWITCHES. 14415 N. Scottsdale Road, Scottsdale, AZ 85260 
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nHH. h JWlte .J CALL FOR FREE 400 PAGE CATALOG. 
RUGGED, STD. SIZE TOGGLES, ROCKERS 
AND PUSHBUTTONS TO 25 AMP RATINGS 
Bushing mounted S Series toggle available in 1 through 4 poles with 6 circuits 
and ratings of 3A through 25A1125V AC with res. load. Solder lug, screw & quick
connect terminals. Special splashproof bushing also offered. SB pushbutton 
models available in 1 & 2 poles with momentary or alternate action circuits. 
Rated 3A through 15A1125V AC with res. load. Bushing mounted with solder lug 
terminals. SW rockers offer 1 & 2 poles with 4 circuits and are rated at 3A 
through 2OAl125V AC with res. load. Designed for flush panel mount. Solder lug 
terminals. 
S,SB & SW STD. SIZE. CALL 6021991-0942. ASK FOR EEM EXTENSION. 

COMPACT BUSHING OR PC MOUNTABLE KEYLOCK 
SWITCHES SAVE SPACE BEHIND PANEL 
SK Series switches meet a wide variety of applications including: cash register 
access keys, electronic security boxes, computer peripheral devices, small pro
grammable controllers and more. Detent mechanism provides crisp, positive 
action. Self-wiping contacts assure reliability. Dust resistant interior protects con
tacts. UUCSA approved bushing mounted SPOT devices have 1500V dielectric 
strength and are rated at 3A1125V AC. Short .945" length behind panel saves 
space. PCB versions have sealed body to allow automated soldering. Dispos
able boot allows safe washing. They are rated at 0.4VA@28V AC/DC and 
available in 3 poles. Choose straight or right angle terminals. , 
SK SERIES. CALL 602l991..()942. ASK FOR EEM EXTENSION. 

EXCLUSIVE! LIGHTED MICRO-SUBMINIATURE LOGIC 
LEVEL PCB SLIDE SWITCHES 
Unique SS Series slide switches feature tiny LED in tip of actuator to indicate 
position at a glance. Ultra compact size permits very high density mounting. 
Designed to increase reliability and save space in small appliances, games, cal
culators, portable medical devices, telecommunications, hand-held devices and 
more. SPOT & DPDT versions rated at 0.1 A@30V DC. Non-illuminated 
.257" x .402" models also offered. Choice of top or side actuation increases 
board design flexibility. High contact reliability and smooth actuation result from 
sliding twin contact mechanism with self-cleaning action. Insert molded termi
nals lock out contaminants, fit std .. 100" x .100" PC board. 
SS SERIES. CALL 6021991-0942. ASK FOR EEM EXTENSION. 

SPLASH PROOF FULLY ILLUMINATED 
OR LED TIPPED 6 AMP TOGGLES 
Fully illuminated polycarbonate toggle version emits red, green or yellow light 
throughout entire length of toggle. LED tipped toggle type emits strong, concen
trated light at the very end of the lever. Both TL Series devices are clearly visible 
in low light environments. Ideal for audio/video consoles, instrumentation, tele
communications and more. Single pole and double pole with solder lug 
terminals and 6A1125V AC rating, plus UL & CSA approval. An interior sealing 
ring above the toggle joint prevents dust or liquid entry. Panel sealed models 
with optional rubber washer meet IP65 of IEC529 standards. 

RUGGED, HIGH AC/DC CAPACITY TOGGLES 
& ROCKERS TO 50 AMP RATINGS 

TL SERIES. CALL 6021991-0942. ASK FOR EEM EXTENSION. 

S Series toggles are rated at 30Al125V AC res. load & 50Al125V AC. Choose 
2 & 3 pole models with up to 3 maintained circuits. Bushing mounted with screw 
terminals. SW Rockers are available in 2 & 3 poles models with 3 maintained cir
cuit options. They are rated at 30Al125V AC. Flanges allow secure flush panel 
mounting. All models have screw terminals. S & SW toggle & rocker switches 
are also designed for high capacity DC applications. They are rated at 15A1125V 
DC resistive load & 5A1125V DC inductive load. NKK high capacity toggles & 
rockers have demonstrated superior durability & reliability in a wide range of 
demanding applications. 
S, SW HIGH CAP. CALL 602l991..()942. ASK FOR EEM EXTENSION. 

NKK SWITCHES. 14415 N. Scottsdale Road, Scottsdale, AZ 85260 

B·1820 For manufacturers'sales offices, see yellow pages EEM1989 
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NKK backs you with quick delivery and competitive 
prices on just about every type switch you'd expect 
from a leading manufacturer, plus many you won't 
find anywhere else. The first washable super
subminiatures; the world's smallest washable tog
gles, rockers and pushbuttons; LED toggle tips that 
change color; LEDs in tips of tiny slide switches - all 
are NKK "firsts~ NKK matches innovation with quality. 
NKK's patented, award winning STC (Sliding Twin 
Crossbar) contact system is unequalled in the world 
for logic-level reliability. From the tiniest washables to 
50 Amp powerhouses, you get premium quality and 
reliability without paying a premium price. 

For fast service and/or a free Big Cat Switch 
Catalog, contact: NKK Switches, 14415 N. 
Scottsdale Road, Scottsdale, AZ 85260. 
Phone 602/991-0942. FAX 602/998-1435. 

SNAP ACTING PUSHBUTTON IMPROVES 
PANEL LOOKS & RELIABILITY 
Rugged, attractive SCB pushbuttons feature a specially designed snap acting 
contact mechanism that substantially increases operational efficiency and lon
gevity. The long life version is rated at 10A@V3 HP@125V AC resistive and 
tested to provide 5,000,000 min. mechanical actuations. The high capacity 
model is rated at 15A@Y2HP@125V AC resistive and will provide a min. 
1,000,000 mechanical actuations. Both have UL, CSA & other international 
approvals. SCBs mount with a 12mm dia. bushing and offer solder lug, screw, 
plus .187" & .250" quick connect terminals. Rectangular and round shrouds and 
caps are available in a variety of colors to enhance front panel appearance. 
SCB SERIES. CALL 6021991-0942. ASK FOR EEM EXTENSION. 

LIGHTED STD. SIZE POWER RATED PANEL 
MOUNTPUSHBUTTONS 
The durability, option flexibility and power handling capability of illuminated OLB 
switches make them ideal for a wide range of applications. Control panels, com
munications, computer peripherals and transportation are just a few examples. 
Bushing & snap-in mounted OPOT models with ratings from 5A1125V AC, 
3A130V DC and OAVA max.@28V ACIDC max. 1500V case to contact dielectric 
strength. Solder lug & PC terminals. Patented detent switching mechanism for 
positive actuation indication. Heavy gauge steel case to protect mechanism and 
increase durability. 6Y, 14Y, 28V incandescent lamps or 110V neon, plus LED for 
spot illumination. Huge variety of cap styles & colors. 
OLB SERIES. CALL 6021991·0942. ASK FOR EEM EXTENSION. 

UNIQUE! 6A SUBMINIATURE SLIDE SWITCHES 
FEATURE LED LIGHTED TIP 
MS Series subminiatures feature LED at the top of switch actuator. This unique 
positioning increases visibility from all vantage points. Crisp, clean actuation of 
the switch's high-reliability contact mechanism insures long life operation. Com
pact .500" x .469" dimensions makes these switches ideal for high-density, side
by-side mounting in numerous consumer and industrial applications. SPOT & 
OPOT with ratings of 6A1125V AC, plus 0.4V max.@28V AC/DC for dry circuit 
use. Non-illuminated versions available with the same ratings. Choose solder 
lug, straight, right angle & vertical terminations. Epoxy sealed terminals lock out 
contaminants. 
MS SERIES. CALL 6021991·0942. ASK FOR EEM EXTENSION. 

HUGE SELECTION OF WASHABLE SUBMINIATURE 
TOGGLES, ROCKERS & PUSHBUTTONS 
The extensive family of washable, high reliability M2 subminiature toggles, 
rockers and pushbuttons is designed to cover a wide range of application needs. 
Choose 6A1125V AC down to logic level ratings, many with UL & CSA approvals. 
SPOT & OPOT models are available with numerous PCB terminal types, choice 
of toggle actuators, plus rockers/paddles and snap-on pushbutton caps in sev
eral sizes and colors. A rubber O-ring built into switch bushing provides the seal 
that allows time and money-saving automated wave soldering and washing. 
Epoxy sealed terminals lock out contaminants. Antijamming design increases 
switch life by protecting against contact damage. 
M2T SERIES. CALL 6021991·0942. ASK FOR EEM EXTENSION. 

NKK SWITCHES. 14415 N. Scottsdale Road, Scottsdale, AZ 85260 

EEM 1989 For manufacturers' sales offices, see yellow pages B·1821 
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ttAI~ Switches and Solenoids 

•• AI~ Switch Systems Inc. 

8·1822 

p.o. Box 517. CrySlai Lake.IL60014 
Phone: 815/459-5000 

Rotary Switches 
Oak rotary switches come in a variety of 
standard sizes and can be custom engi
neered to meet any design parameters. 
Most are qualified to MIL-S-3786 and many 
feature Oak's patented Unidex® detent 
system with dual-wiping self-cleaning con
tacts. Oak's complete line of rotary switches 
includes: 

• Compact 1" "Acorn" 
• Series 500 1/2" diameter single section 

Rocker Switches 
Available in an assortment of styles and 
colors, Oak rocker switches meet a wide 
range of design requirements. They are 
aesthetically pleasing and will complement 
the front panel styling of your product. 

Choose from mini, single and double pole, 
lighted, non-lighted or LED varieties. Match
ing indicators are also available. B.uttons 
come in six standard colors and nine pro
files. Choose from flat, low and high "V", 

Lighted Pushbutton Switches 
Oak Optolite™ lighted pushbutton switches 
and indicators come in a choice of eleven 
styles and nine custom colors with custom 
legends and various mounting options. A 
wide range of electrical ratings and contact 
configurations is available in both alternate 
(push-on-push-off) and momentary opera
tion with up to 10 million duty cycles. These 
switches meet the military specifications for 
MIL-L-3661 and MIL-L-7961. 

Choose from a selection of U.L. and CSA 
approved OptolitelM switches: 

Keylock Security Switches 
Oak anti-static keylock switches provide 
up to 20kV static protection for sensitive 
electronic circuitry. The compact size at 
3/4" diameter is especially made for high 
density packaging. Available in single pole 
only, the keylock's operating life is tested 
up to 10,000 cycles. 

The Series 500 keylock combines a high 
security switch with the versatility of the 
Series 500 rotary switching options. Avail-

Solenoids 
Whether rotary or linear, Oak has a solenoid 
for virtually any application. Rotary solenoids 
are available in eight basic types with 12, 
18, 20 or 24 pOSitions. They can be pro· 
vided in either right or left hand with strokes 
from 25 degrees to 75 degrees. 

Oak linear solenoids include flat pack, tubu
lar or box frame styles. Flat pack: cover 
forces up to 85 Ibs., push or pull strokes u~ 

• Series 850 square, sealed contact 
programmable 

• Economical 1" diameter "Monodex" 
• Ultra-compact Series One-Half Inch 

multisection 
• Economical Series 1300 plastic 

construction 
• Economical printed circuit rotary switches 
• Two, three and four position lever switches 
• Power appliance switches 
Request catalog F-1 050 . 

scalloped and contoured profile styles. 
Quick connect terminations are standard 
while PC board, solder tab, wire leads 
and screw terminations are also available. 

Oak rockers will retrofit most existing 
switches and are U.L., CSA and VDE 
approved. All are competitively priced 
and many are stock items available for 
immediate delivery. 

Request catalog F-11 51. 

• Presslites - flexible friction cap; water 
tight, splash proof and E.M.I. suppressed; 
low profile 

• Marcoflex - compact 650 series 
• Indicators - subminiature, miniature, 

press-to-test, neon, general purpose 
• Lamps - little and big QT 
• Panel lights 
• Series 150 - momentary pushbutton 
Oak Optolite™ switches are competitively 
priced and many are stock items available 
for immediate delivery. 

Request catalog IPI-1 060. 

able with up to six tumblers, it is explosion
proof and has a solid detent feel. Switching 
comes in one pole with up to 12 positions 
and two pole with up to 6 positions. 

Oak Types A and F rotary keylocks are 
designed for applications combining max
imum security with low-power switching. 
These tamper-proof keylocks are available 
in cylindrical and flat key styles with panel 
or durable bracket mounting. A range of 
standard key pull locations is available. 

to 0.400" with speeds as fast as two milli
seconds. Box frame: pull ranges from 1 oz. 
to 4.5 lb. (AC) and 1 oz. to 20 lb. (DC). 
Tubular: pull, push or spring return with 
holding force ranges from 18 oz. to 16 Ib_ 
intermittent duty. 

Also available are rotary solenoid selectors 
mating rotary solenoids with Oak's custom 
switch sections_ 

Request catalog F-1160 and F-1161_ 

--------- •• AI~ 'P~ 
'U~~~ 

For manufacturers' sales offices, see yellow pages EEM1989 
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omRon Basic Snap Action Switches 

Model 
(Dimensions in inches) 

Features 

Rated Current 

Operating Force 
(OF) Range 
(with pin plunger type) 

Mechanical 
Service Life 
(operations) 

Approval 
Standards 

Model 
(Dimensions in inches) 

Features 

Rated Current 

Operating Force 
(OF) Range 
(with pin plunger type) 

Mechanical 
Service Life 
(operations) 

Approval 
Standards 

General·Purpose Basic Switches 

z X 

1.94"Lx 1.5"HxO.69"W 

Best selling switch offers high 
precision and more than 40 
stock actuator styles. 

15A 
(480VAC) 

8.8to 12.3 oz. 

20,000,000 

UL,CSA,SEV 

1.94"Lx 1.9S"H x 0.69"W 

Direct current switch with built
in magnetic blowout and 13 
stock actuator styles. 

lOA 
(125VDC) 

18.0 oz. 

1,000,000 

UL,CSA,SEV 

Subminiature Basic Switches 

SS D2F J 

A 

1.94"Lx 1.11"H x 0.69"W 

High-capacity switch handles 
loads with large in-rush 
currents; 11 actuator styles. 

20A 
(480VAC) 

14.1 to 22.0 oz. 

5,000,000 

UL,CSA,SEV 

D2MQ 

Miniature 
Basic 
Switches 

v 

1.49"Lx 0.74"H x 0.41"W 

General-purpose and low-force 
types break a wide range of 
loads, 7 stock actuator styles. 
High contact force types also 
available. 

0.1 to 21 A 
(125 VAC) 

0.9 to 14.1 oz. 

10-50,000,000 

UL, CSA, VDE, 
SEMKO 

Low·Torque 
Basic 
Switches 

D2MC 

O.78"L x0.40"H x 0.25"W 0.50"LxO.26"H x 0.22"W 0.50"Lx 0.35"H x 0.20"W 0.32"Lx 0.50"H x O.ll"W 1.22"Lx 1.09"HxO.72"W 

Economical, long-life Small, lightweight switch Ultra-small size, yet Extremely small switch Highly reliable rotary-
basic switch offers 3 available in low-force and capable of switching ideal for equipment action type for low torque 
operating forces, 5 microvoltage versions. large capacity loads. miniaturization. operation; high capacity 
popular actuator styles. New self-supporting and and micro-load versions. 

right angle terminals now 
available. 

0.1 to 10.1 A 0.1 to3A 7A .OS to 0.5 A .5to5A 
(125 VAC) (12SVAC) (125VAC) (30VDC) (t25VAC) 

0.9, 1.8 or 5.3 oz. 0.9 to 5.3 oz. 4.Soz. 4.2 oz. 0.07 oz.-in. 

30,000,000 300,000 10,000,000 30,000 10,000,000 

UL, CSA, SEMKO UL,CSA UL,CSA UL, CSA 

Specifications subject to change without notice. 

Call Omron loll free: 

1·800·62·0MRON 
Responsive Innovation 

OMRON ELECTRONICS, INC. 
One Easl Commerce Drive 
Schaumburg,IL60173 
TWX 910-291-0426 

8-1824 For manufacturers' sales offices, see yellow pages EEM1989 
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omRon Pushbutton Switches 

Model A3A 
(Dimensions In Inches) 

/' '---~~60 
~

o .50"/''',,' '> 
50 I /~ /' 

--( I 49,f .:; 

49 J 
--.j -.. '...J l!!i 

• 

Features 

Mounting 

Action 

Indication 
Type/Screen 
Pattern 

Control Output 

Indication Unit 

Model 
(Dimensions in inches) 

Features 

Mounting 

Action 

I . 
I 

Compact pushbutton 
switch covers power to 
signal switching. 

Flange mount 
PCB direct mount 

Momentary 0 

Alternate o 

Non-lighted type LED 
Spot-illumination type. 
LED Surface-illumination 
type. Mechanical-indica
tion type. 

High capacity type 
SPST-NO, t25 VAC SA. 
(Resistive load). General
purpose type DPDT, 
t25 VAC 3A (Resistive 
load). Microload type 
SPST-NO, 30 VDC O.IA. 
(Resistive load). 

A2C 

Miniature power switch 
with short 0.05" keystroke. 

Flange mount 

Momentary 0 

Alternate 0 

Indication Non-lighted type 

Type/Screen 
Pattern 

Control Output SPST-NO, DPST-NO; 
250 VAC, 3A; 250 VAC, 
SA (resistive load). 

Indication Unit 
NOTE: 0 denotes availability. 

A3B 

RoUnd, square or rectan
gular LPB-.63 in. dia. 

Retainer, Snap-in 

o 

o 

LED or Lamp Full surface 
illumination 

General Purpose 
SPST-NO, 125 VAC 0.5A. 
Microload SPST-NO, 
125 VAC 0.1A. 

o 

A3V 

Round, pushbutton with 
built-in basic switch. 

Snap-in 

o 
o 

LED or Lamp Full surface 
illumination 

High capacity SPDT, 
250VAC 15A. 

OMRON ELECTRONICS, INC. 
One East Commerce Drive 
Schaumburg,IL60173 

Responsive Innovation TWX 910-291-0426 

A3C 

Round, square or rectan M 

gular LPB-.47 in. dia. 

Retainer 

o 
o 

LED or Lamp Full surface 
illumination 

General Purpose 
SPST-NO, 125 VAC 0.5A. 
Microload SPST-NO, 
125 VAC 0.1A. 

o 

A3B·S 

Selector switch in broad 
variety of shapes and 

configurations that require 
only 22 mm mounting 
depth. 

Nut mounting. 

o 

o 

None 

SPST-NO + 
SPST-NO. 
DPST-NO + 
DPST-NC. 

A3D 

Round, square or rectan
gular LPB-.35 in. dia. 

Retainer 

o 
o 

LED Full surface 
illumination 

Microload SPST, 
30VDCO.tA. 

o 

A3B·K 

Keyed switch in broad 
variety of shapes and 

configurations that require 
only 22 mmmounting 
depth. 

Nut mounting. 

o 
o 

None 

SPST-NO + 
SPST-NC. 
DPST-NO + 
DPST-NC. 

Specifications subject to change without notice. 

Call Om ron toll free: 

1·800·62·0MRON 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1825 



Accuracy 
The variation of unit performance, i.e., 
time delay, voltage trip point, etc., over 
the specified conditions of ambient 
temperature, input voltage range, and 
time between operations. 

Adjustability 
The changing of a unit set point, within 
the specified range of unit operation, by 
means of intemal or external adjustment 
mechanism (i.e., changing time delay 
with potentiometer). 

Contact Rating 
The electrical power-handling capability 
of relay contacts under specified envi
ronmental conditions and for a pre
scribed number of operations. 

Delayed Interval Timing 
Function 
Input voltage is applied continuously. 
The timing cycle is started by momen
tarily actuating the control circuit. The 
functions of separate Delay-an-Operate 
and interval type timers are combined in 
one package providing a single OFF
ON-OFF output cycles 
Also called: single shot. 

Delay-On-Operate Timing 
Function 
Application of the input voltage starts 
the time delay. At completion of the 
time delay, the relay contacts transfer. 
Also called: Delay-an-Make, On-Delay, 
Delay Relay, Delay-an-Pickup. 

Delay-On-Release Timing 
Function 
Input voltage must be supplied contin
uously to timer. Actuation of control 
circuit causes relay contacts to transfer 
immediately. Time delay starts when 
control circuit is released. The relay re
mains energized for the duration of the 
time delay-then de-energizes. 
Also called: Delay-On-Break, Off-Delay, 
Delay-On-Dropout, Delay-On
Energization. 

Frequency Sensor 
A device that monitors a predetermined 
overfrequency and/or underfrequecy con
dition, and changes output state when 
these conditions exist. 

Hysteresis 
The difference between the response of a 
unit or system to an increasing and a 
decreasing signal (example: a voltage 
sensor). 

Interval Timer Timing 
Function 
Application of input voltage causes re
lay contacts to transfer and time delay 
to begin .. At completion of the time 
delay, the relay contacts return to de
energized state. 

Also called: Delay Interval, One Shot. 

Output Control 
The switching device, either solid-state 
or electromechanical, used in the unit to 
control the load connected to the output 
terminal(s). 

Phase Sensor 
A device that monitors for proper phase 
rotation in 3-phase systems. 

Programmability 
Ability to modify function, time delay 
or input voltage of a timer. 

Recovery Timer 
(Delay-On-Operate/Interval 
Timer) 
The minimum time that input volt
age must be interrupted prior to 
time-out to insure a successive tim
ing cycle within the specified limits. 

(Delay-On -Release) 
The minimum duration of time that 
control circuit must be re-actuated to 
insure a new timing cycle when the 
control circuit is released. 

Recycle Time 
(Delay-On-Operate or 
Interval Timer) 
The minimum time that input volt
age must be interrupted after the 

timing cycle is completed to assure 
a successive timing cycle within the 
repeatability specified. 

(Delay-On-Release) 
The minimum duration of time that 
control circuit must be actuated to 
insure a successive timing cycle 
within the repeatability specified 
when the control circuit is released. 

Repeat Cycle Timer Timing 
Function 
Application of power automatically 
initiates continuous off-on cycling of 
the output relay. 
Also called: flasher, intervalometer 

Reset Time 
The time required for the contacts to 
return to normal position when power 
is removed. 

Reverse Polarity Protection 
Blocking circuitry arrangement within 
the timer to prevent damage or output 
actuation if reverse polarity input volt
age is applied. 

Tolerance 
The difference between specified and 
actual timing or sense point (factory 
setup tolerance). 

Transient Protection 
Prevents damage to unit if positive or 
negative transients are applied to the 
unit. Insures proper operation of the 
unit during and after transient occur
rence. Max. transients are usually 
specified as to amplitude and duration, 
i.e., lOOOV for 1 second. 

Trip Point 
The predetermined point at which a 
sensing device is set to change the out
put state. 

Voltage Sensor 
A device that monitors for a predeter
mined overvoltage and/or undervoltage 
condition, and changes output state 
when these conditions exist. 
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OSLO CONTROlS 
TYPE SLighted & Non-lighted Pushbutton Switches 

ALL DIMENSIONS IN INCHES 

880+ .005 

~ 

-}.~" 
PAIIEL CUT OUT 

PAIIEL THICICIIESS 'm" - w' 

5164 

9132l ~1-1I32l 

'C 25132 
SQUARE 

L 0 

FEATURES 
• Snap-in panel mounting with options in: 
• Lighted or non-lighted styles 
• Five different lamp voltages 
• LED, incandescent or neon lamps 
• Single pole and double pole circuit arrangements 
• Momentary or alternating actions 
• Multiple color combinations 
• Custom legends 

SPECIFICATIONS 
• 10 amps 125/250VAC 1/4 HP 125VAC UL, CSA 
• Mechanical life 100,000 operations 

TYPE Rand CR Lighted & Non-lighted Rocker Switches 
ALL DIMENSIONS IN INCHES 

I- 480~ ~gg6 

1:0+.005 
- 000 

L 
PAIIEL CUT OUT 

PAIIEL THICICIIESS 'IIi' - 0/>0" 

TYPE RT 
DOUBLE-POLE 

PANEL CUT OUT 
PANEL THICKNESS 'h>" - W' 

FEATURES 
• Snap-in panel mounting with options in: 
• Lighted or non-lighted styles 
• Five different lamp voltages 
• LED, incandescent or neon lamps 
• Single pole and double pole circuit arrangements 
• Maintained or momentary actions, 2 or 3 position 
• Custom legends 

SPECIFICATIONS 
• 20 amps 125/250VAC 3/4 HP, 125/250VAC UL, CSA 
• High inrush capability 
• 14 amp @ 28 VDC UL 

TYPE K Low-cost Keylock Switches 

STANDARD 
STYLE 

ANTISTATIC 
STYLE 

ffij55 
PANEL t +.OC5Dia 

MOUNTING - .000 

I' .6354----1 
1.-+.OO5-J 

-.000 

~unsthd ~Dia 

249~ p.396 1.655 =til 
.22jJ 

ALL DIMENSIONS IN INCHES 

FEATURES 
• Key operated protection with options in: 
• Standard compact style or anti-static version for 
static discharge protection 
• Various key operate & removable positions 
• Single pole and double pole circuit arrangements 
• Stainless steel or chrome lock finishes 
• PC mount quick connect or solder terminal styles 

SPECIFICATIONS 
• 4 amps @ 125VAC or 28VDC 
• 2 amps @ 250VAC 
• 5 TUMBLER LOCK MECHANISM UL, CSA 

328 Industrial Avenue, Cheshire, Connecticut 06410 • Tel.: (203) 272-2794 • FAX (203) 272-3492 

EEM 1989 For manufacturers' sales offices, see yellow pages B-1827 
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OTTO 
CONTROLS OTTO Means 

A1-101 

83 Series 

Double-break Basics 
Subminiature snap-action military and com
mercial switches available in .200" (MIL-S-
8805/76) and .156" (MIL-S-8805/101) wide 
versions. Choice of pc pins, solder turret, 
wire-wrap and right angle pc terminals; 5 or 
6 ounce operating force; X, Y, Z, & C contact 
forms and gold plated or flashed silver con
tacts. Complete line of auxiliary actuators 
available and described below as P4 series. 

Standard Characteristics: 
Contact Rating: 7 amperes, resistive. 
Contact Resistance: .025 ohms, max. 
Tip Point Repeatability: Within .005" 
Operating Force: 5 oz. + 3, -2 
Release Force: 1.5 oz. min. 
Movement Differential: .018" ± .008" 
Overtravel: .006" min. 
Mechanical Life: 1 million cycles 
Electrical Life: 50,000 cycles @ full load 
Body Size: .510"L x .350"H x either .200" 

or .156"W. 

Single-break Basics 
Subminiature snap-action military and com
mercial switches available in .200" (MIL-S-
8805/4), .156" (MIL-S-8805/109) and 
MIL-S-88051106 (hi-temp) versions. Choice 
of 3 lengths of pc pins, Single or double tur
ret, wire-wrap and right angle pc terminals; 
4, 5 or 6 ounce operating force and gold 
plated or flashed silver contacts. In addition 
to integral lever actuator models, there is a 
complete line of auxiliary actuators avail
able and described below as P4 series. 

Standard Characteristics: 
Contact Rating: 7 amperes, resistive. 
Contact Resistance: .025 ohms, max. 
Tip point Repeatability: Within .005" 
Operating Force: 5 oz. + 3, -2 
Release Force: 1.5 oz. min. 
Movement Differential: .018" ± .008" 
Overtravel: .006" in. 
Mechanical Life: 50,000 cycles 
Electrical Life: 25,000 cycles @ full load 
Body Size: .510"L x .350"H x either .200" Terminals: Turret & PC, .125"L; Wire-wrap, 

.500"L. or .156"W. 
--------------- Terminals: Turrets, .090 & .225"L; PC, 
New! 85 Series .090, .125" & .270"L; 

8ig 10 amps capacity! 
High contact pressure. 
Available in military & 
commercial grades. 

Standard Characteristics/Ratings 
Operating Force: 5 oz. +3, -2, Standard. 
Release Force: 2 oz. minimum 
Movement Differential: .020 +.005 in. 
Pretravel: .050 in. maximum. 
Operate Point: .406 +.010 in. 
Overtravel: .012 in. minimum 
Maximum Force on Button: 25 Lbs. 
Electrical Life, at full load: 100,000 cycles 
Mechanical Life: 1,000,000 cycles. 

ELECTRICAL: 

Wire-wrap, .300" L. 

New! P6-3 Series 
Subminiature Environment
free sealed switch with choice 
of lever, rolier and plunger. 
Features 85 series switch. 

Standard Characteristics/Ratings 
Operating Force: 2.5 Lbs. maximum. 
Release Force: .5 Lbs. minimum 
Movement Differential: .020 +.010 in. 
Pretravel: .050 in. maximum. 
Operate Point: .406 +.010 in. 
Overtravel: .012 in. minimum 

Circuitry Load Sea Level 70,000 Ft_ 1251250 Strength of Actuator: 25 Lbs., typo 
@28 VDC @28 VDC VAC 60Hz_ 

-:-::-:-::-________ ----------- Electrical Life, altull load: 50,000 cycles 
~~~+:~g FNED~~ 1.?g~ 1~5~ ~~Ol! Mechanical Life: 50,000 cycles. 
D_b_IB_r_9_ak_L_A_M_P_4_.0_A ______ 3_._0_A __ ELECTRICAL: See 85 series. 

Sealed Military Pushbuttons 
Featuring patented rOiling sleeve principle, 
The P1 series offers moisture proof and dust 
tight sealing. Water proof to 3 feet of pres
sure is available on special order. There is a 
choice of 7 bezel/button styles with 9 button 
colors, all featuring positive tactile feed-back. 

Standard Characteristics: 
Contact Rating: 10 amperes, resistive. 
Contact Resistance: .015 ohms, max. 
Tip point Repeatability: Within .001" 
Operating Force: 4 Ibs. 
Release Force: 1 lb. min. 
Overtravel: .012" min. 
Mechanical Life: 250K cycles, NO/NC; 

50K NC/5-Term. 
Electrical Life: 25,000 cycles @ full load 
Button Size: .375"Oia. x .250" from bezel. 
Button Material: Nylon in 9 colors. 
Back of panel depth: 1.1 inch max. 
Case Material: Aluminum 

tUKl~tetr Sequential 
Contact Action 

Ideal for "Off-High-Low", "Off-Slow-Fast", 
"Stop-Fine-Course" and other 3 mode 
applications. Each level operates an inde
pendent set of SPOT circuits rated 5 amps. 
Six contact arrangements are offered to 
satisfy most circuit requirements. Also avail
able as OPOT single detent. Moistureproof 
construction. 25,000 mechanical cycle life. 
Make-before-break contact option available. 

2 East Main Street - Carpentersville, Illinois 60110 - Phone: 3121428-7171- FAX 3121428-1956 
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5100 SWITCHES 5100 

Precision Switches OTTO 
CONTROLS 

P3-3 

P3-7 P3-6 

Sealed Push buttons 
The P3 series is the commercial version of 
the P1 series and also features OTTO's pat
ented rolling sleeve principle for effective 
moisture proof and dust tight sealing. Water 
proof to 3 feet of pressure is available on 
special order. There is a choice of 4 bezel! 
button styles with 9 button colors, all featur
ing positive tactile feed-back. 

Standard Characteristics: 
Contact Rating: 10 amperes, resistive. 
Contact Resistance: .025 ohms, max. 
Tip point Repeatability: Within .001" 
Operating Force: 4lbs. ± 1 lb. 
Release Force: 1 lb. min. 
Overtravel: .012" min. 
Mechanical Life: 50,000 cycles 
Electrical Life: 25,000 cycles @ full load 
Button Size: .375" Dia. x .250" from bezel. 
Button Material: Nylon in 9 colors. 
Back of panel depth: 1.1 inch max. 
Case Material: Aluminum, clear anodized 

T6 Series 30% Lighter 
25% Smaller 

Environment-free Sealed 
Solenoid Held Toggles 

Exclusive one piece, all stainless steel 
housing saves weight and back of panel 
space. Coil is self-shielding and will not emit 
stray magnetic fields. Positive tactile feed
back. Sealed against immersion and corro
sive atmosphere. Qualified to MIL-S-5594. 

P5-1 

Alternate (Push Push) 
Action 

The P5 series offers the alternate action 
switch function matching the panel appear
ance of the momentary action P1 and P3 
series. Now you can design panels with 
both functions and still have a uniform 
appearance. The button returns to the origi
nal position after each actuation. Offered in 
moisture and dust tight sealed construction 
in addition to unsealed. 

Standard Characteristics: 
Contact Rating: 5 amperes, resistive. 
Contact Resistance: .025 ohms, max. 
Dust Tight: Per MIL-S-SS05, Symbol 2. 
Operating Force: 4 Ibs. ± 1 lb. 
Release Force: 1 lb. min. 
Overtravel: .012" in. 
Total Travel: .1S0" max. 
Mechanical Life: 50,000 cycles 
Electrical Life: 25,000 cycles @ full load 
Button Size: .375" Dia. x .250" from bezel. 
Button Material: Nylon in 9 colors. 
Back of panel depth: 1.1 inch max. 
Case Material: Aluminum, anodized 

P6 Series 

Environment-free Sealed 
Plunger Switches 

Sealed against immersion and corrosive 
atmospheres. Rugged mechanically and 
electrically. Employs OTTO's B2 and 83 
basic switches. Complies with MIL-S-SS05/ 
104. One piece housing is sealed at the 
plunger with ring seals and at the base with 
a resilient header. Fourteen models. 

P7-7 
P7-8 

Sealed Sub-Subminiature 
Push buttons 

The P7 series incorporates all of the envi
ronmental characteristics of the P1 and P3 
pushbuttons but in a sub-subminiature 
package. It also features OTTO's patented 
rolling sleeve principle for effective moisture 
proof and dust tight sealing. Water proof to 3 
feet of pressure is available on special 
order. There is a choice of 7 bezel/button 
styles with 9 button colors, all featuring pos
itive tactile feed-back. 

Standard Characteristics: 
Contact Rating: 5 amperes, resistive. 
Contact Resistance: .025 ohms, max. 
Tip point Repeatability: Within .001" 
Operating Force: 1.71bs ± .5 lb. 
Release Force: .5 lb. min. 
Overtravel: .012" min. 
Mechanical Life: 50,000 cycles 
Electrical Life: 25,000 cycles @ full load 
Button Size: .190"Dia. x .125" from bezel. 
Button Material: Nylon in 9 colors. 
Back of panel depth: .375 inch max. 
Case Material: Aluminum, anodized 

2-Way Toggle Lever-lock 

Special Purpose Designs 
Panel sealed, waterproof and unsealed 
momentary, maintained or mUlti-level with 
detent action push buttons, toggles with mUl
tiple positions and gangs, lever-lock action, 
2-way (toggle/pushbutton) and other actions. 

2 East Main Street - Carpentersville, Illinois 60110 - Phone: 3121428-7171- FAX 3121428-1956 
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SWITCHES 

KEY SWITCHES 
75120-002 
Key switch 
"S" with 2 
parallel con
tacts, contact 
surface si Iver 
(different 
color knobs 
and add. 
printing of 
letters or 
symbols upon 
request) 

75120-100' 
Key switch "P", 
SP with 2 
parallel con
tacts, contact 
surface silver 

75120-008 
Key switch, fiat, 
"S" s.p. with 2 
parallel contacts, 
contact surface 
silver 

8-1830 

l
---'~ 
-,. 

!l 
r; 

1.1 -0,1 

75121-000 (NEW) 
Key switch wILED 
SPST 

Switch Rating 0.025 A, 30 V DC or AC 

Contact Resistance <150 mOhms contact 
SUrface silver 
<200 mOhms contact 
surface gold 

Bounce <0.2 msec. 

Typical Life >200,000 switching 
cycles 

Stroke 0.9-0 ,2 mm 
Actuating Force 1.4 ±0.2N 
End Stop Force >50 N 
Flammability UL94V-l 

PUSH-PUSH SWITCHES 
70052-032 
MINIATURE KEY SWITCH "P" 
DPDT, for p.c. 
mounting 
Special knobs upon 
request 

70052-034 
As above, but different 
shaft 
Knobs in different colors 
available 

TECHNICAL DATA 

Contact 
Part Switch resis~ 
No. rating tance 

Opera-
tiona I 
force 

(stroke) Life 

70052- 0,5 A 220 <4N 10.000 
032 12 V mOhm (3.5 

mm) 

70052- 0,05A 
034 250 V 

4-POSITION SLIDE 
SWITCH 
74650-013' 
Slide switch SP, 
4 switching 
positions, "S" 

SPECIFICATIONS 

Switch Rating 
Dielectric Strength 

Insulation Resistance 

Contact Resistance 

Life 
Operational Force 
Conlact Force 

100 mA 30 V DC 

500 V AC 

>100 MO 
<100 mO 
>1,000 cycles 

1 N to 5 N 
ca. 0.4 N 

(different colors of knobs and add. prmllng of 
letters or symbols upon request) 
Contact surface gold upon request 

ME-5 SERIES 
POWER SWITCHES 
"SOFT TOUCH" 
PUSH-PUSH 
70060-003 
70060-014 
70060-200 
70060-208 
Preh combines superior quality & wide 
flexibility in offering the ME-5 series 
power switches (DPST). This complete 
line is available in printed circuit or 
solder terminals. Optional SPST auxil
iary switches (1A124V, AC/DC) avail
able. Accessories such as a dust cover, 
fuse holder, etc. also available on 
request. 

Approvals: 

@~<I® 
VDE, UL, CSA, N, 

@~ ® 
D, S, SEV, BSI 

TECHNICAL DATA 

Contact 
Power 

Part No. rating 

70060-003 2,5/100 A 
250 V 

(IEC 65) 

70060-014 2,5/100 A 
250 V 

(IEC 65) 

70060-200 4/100 A 
250 V 

(IEC) 65) 

70060-208 4/100 A 
250 V 

(lEC) 65) 

70053-006 
Minature push-push 
switch DPDT. Avail
able in optional 
90° degree 
P.C. mount. 

TECHNICAL DATA 

resisM 
lance 

<50 
mOhm 
«30) 

<50 
mOhm 
«30) 

<50 
mOhm 
«3D) 

<50 
mOhm 
«3D) 

Opera-
Contact tional 

Part Switch resis- force 
No. rating tance (stroke) 

70053- 2,4 A ';:;40 <5N 
006 10 V mOhm (4,01 

2,5) 

Opera-
tional 
force 

(stroke) 

';:;6N 
(3.5/5.7 
mm) 

:0;6 N 

:0;6 N 

:0;6 N 

Life 
10.000 

*DETAILED CATALOG 
AVAILABLE UPON 

REQUEST 

For manufacturers' sales offices, see yellow pages EEM 1989 



5100 SWITCHES 

ADJUSTABLE 
RANGE 

3A UL, CSA R 
SA UL,CSA R 

lOA UL.CSA R 
21A UL.CSA M 
21A UL, CSA M 
21A UL.CSA M 
21A UL.CSA M 
21A UL. CSA M 
21A UL,CSA M 
21A UL,CSA M 
21A UL,CSA M 
21A M 

VR10l03A 3A UL,CSA R 
SA UL, CSA R 

lOA UL, CSA R 
lOA UL, CSA R 

NOTE: 
1. Above sizes Do Not Include Inlet. 

21A UL, CSA R 
21A UL, CSA R 

2. Special Micros available on request. 
3. Fig. R, C & 0 Connect to 1/8" 10 Tube. 
4. Other Spout and Mounting Configurations Available. 
5. Micro Switches Accept STD .250" Slide On Terminal. 
6. Approx. Repeat Accuracy ± 3% At Constant Temp. 
7. Consult Factory For Special Requirements. 

INSTEAD OF A SWITCH CONNECTED BY CABLE TO THE EQUIPMENT OR APPLIANCE, AN AIR BELLOWS IS 
JOINED BY TUBING TO AN AIR SWITCH CONTAINED WITHIN THE EQUIPMENT OR APPLIANCE. AIR SWITCHES 
ARE AVAILABLE IN MOMENTARY, ALTERNATE ACTION, OR SEQUENCING ACTIONS. 

BELLOWS 
(AIR ACTUATOR) 

1.2HP@240VAC 
1HP@ 120VAC 
21 AMP@ 240VAC 

2. Other mounting choices 
3. Acetel plastic body and mechanism 

ensures high mechanical stability 
and minimum moisture absorption. 

4. Other switch ratings available. 

@ FILE #LR69099·1 

Air Actuators (Bellows) 

------~O 

__ ~TW --. --. p AIR SWITCH 
MOMENTARY OR ON/OFF 

(ALTERNATE ACTION) 

ON/OFF TVA211A 
Momentary TVM211A 

"Tinytrol" Single" 
SPOT 

ON/OFF TVA211A 
Momentary TVM211A 

"Tinytrol Double" 
OPOT 

US PATENT 
4,783,580 

4-Function 
MCG311A 

" Magictrol'''' 
Sequencing 

The air actuators in any of the various forms, are not 
affected by water, dirt, dust or flammable gases. Only 

a few of the many actuators available are shown here. 
Standard electrical footswitches are also available. 

B621A 

5100 
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5100 SWITCHES 5100 

ALLIED CONTROLS/RUNDEL PRODUCTS H33 Push buttons, Pilot 
Lights, and Selector Switches 100 RELAY ROAD, PLANTSVILLE, CT 06479 

203-621-6771 FAX: 203-621-4932 

H33 1 13/64" Push buttons 
Round Momentary Operators1 

10.80 H33FSR2 16.80 

H33F1iGO 10.80 H33FHGl 16.ao H33FHG2 16.80 H33FHG3 
H33FHKO 10.80 H33FHKl 16,80 H33FHK2 16.80 H33FHK3 
H33FHRO 10.80 H33FHRl 16.80 H33FHR2 16.80 H33FHRJ 

H33FFGO 10.80 H33FfGl 16.80 H33FFG2 16.80 H33fFG3 
H33FFKO 10.80 H33Ff\(l 16.BO H33FFK2 16.80 H33FFK3 
H33FFRO 10.80 H33FFRl 16.80 H33FFR2 16.80 H33FFR3 

H33ESGO 10.80 H33ESGl 16.80 H33ESG2 16.80 H33ESG3 
H33ESKO 10.80 H33ESKl 16,80 H33ESK2 16.80 H33ESK3 
H33ESRO 10.80 H33ESRl 16.80 H33ESR2 16.80 H33ESRJ 

H33EHGO 10.80 H33EHGl 16.80 H33EHG2 16.80 H33EHG.3 
H33EHKO 10.80 H33EHKl 16.80 H33EHK2 16.80 H33EHK3 
H33EKRO 10.60 H33EHRI 16.80 H33EHR2 16.80 H33EHR3 

H33EFGO 10.00 H33EFGl 16.80 H33EFG2 16.80 H33EFG3 
H33EFKO 10.80 H33EFKI 16.80 H33EFK2 16.80 H33EFK3 
H33EFRO 10.80 H33EKRI 16.80 Ha3EKR2 16.80 H33EFR3 

22.80 H33FFG4 22.80 
22.80 H33FFK4 22.80 
22.00 H33FFR4 22.80 

22.80 H33ESG4 22.80 
22.80 H33ESK4 22.8(1 
22.80 It33ESR4 22.80 

22.80 H33EHG4 22.80 
22.80 H33EHK4 22.80 
22.80 H33EHR4 22.80 

22,80 H33EFG4 22.80 
22.60 H33EfK4 22.60 
22.80 H33EFR4 22.80 

Momentary Operators with Mushroom Caps1,2 .. R,d H33MSRO $28.80 H33MSRI $28.80 H33MSR2 $28.80 H33MSR3 $34.80 H33MSR4 $34.80 ., 
"'d H33MFRO 38.80 H33MFRI 44.80 H33MFR2 44.80 H33MFR3 50.80 H33MFR4 SO.80 

• R,d H33JSRO 22.80 H33JSRI 28.80 H33JSR2 28.80 H33JSR3 34.80 H33JSR4 34.80 

! ~flf R,d H33JFRO 44.80 H33JFRI 50.80 H33JFfl2 50.80 H33JFR3 56.80 H33JFR4 5680 

:. Roo H33JOFl{l 46.80 H33JORI 52.80 H33JOR2 52.80 H33JOR3 56.80 H33.)OR4 58.B0 

Maintained Pushbutton Operators1 i. Green H33MP1GO$27.20 H33MP1Gt$,'J3.20 H33MPIG2$33.20 H33MP1G3$39.20 H33MP1G4$39.20 
Black H33MPIKO 27.20 H33MP1Kl 33.20 H33MPtK2 33.20 H33MPIK3 39.20 H33MPIK439.2O 
R,d H33MPIRO 27.20 H33MP1RI33.20 H33MP1R233.2O H33MP1R339.20 H33MP1R439.2O 

i'fl1 R,d H33MP3RO 36.80 H33MP3Rt 44.80 H33MP3R2 44.80 H33MP3R350.80 H33MP3R4 SO.80 «, R,d H33MP2RO 36.80 H33MP2RI44.80 H33MP2R2 44.80 H33MP2R350.80 H33MP2R450.80 -Roo H33PP3RO 34.80 H33PP3RI 40.80 H33PP3R2 40.80 H33PP3R3 46.80 H33PP3R4 46.80 

Illuminated Momentary Pushbuttons, 

H33PM2A1 27.00 H33PM2A227.oo 
H33PM3Al 28.60 H33PM3A2 28.60 

H33PM4Al 29.80 H33PM4A2 29.80 
H33PM5AI 29.80 H33PM5A2 29.80 
H33PM6Al 29.80 H33PM6A2 29.80 

H33PM7AI 48.80 H33PM7A2 48.80 

H33PM8AI 48.80 H33PM8A2 48.60 H33PM8A3 54.80 H33PM8A4 54.80 

H33PM9Al 48.80 H33PM9A2 48.80 H33PM9A3 54.80 H33PM9A4 54.80 

1 Legend plate is not included. 
2 Mushroom caps can be ordered with two set screws, add suffix SSX to the Cat. No. 

Example: H33MSRDSSX. 

H33fHR5 

H33FFG5 22.60 
H33FFK5 22.80 
H33FFR5 22.00 

H33ESG5 22.80 
H33ESKS 22.80 
H33ESR5 22.80 

H33EHG5 22.80 
H33EHKS 22.80 
H33EHR5 22.80 

H33EFG5 22.80 
H33EFKS 22.80 
H33EFR5 22.90 

H33MSR5 $34.80 

H33MFR5 50.80 

H33JSR5 34.80 

H33JFR5 56.00 

H33JOR5 58.60 

H33MPIG5$39.20 
H33MPIKS 39.20 
H33MP1R5 39.20 

H33MP3R5 SO.80 

H33MP2R5 50.80 

H33PP3R5 46.80 

3 Recommended use of AEM contact block when specifying NO block, and BLB contact block when speci
fying NC block. 

H331 13/64" Illuminated Pushbuttons 
Illuminated Momentary Pushbutton 
(Push-Pull, Spring Return to Center)' 

H33LP2A3 45.20 
H33LP3A3 46.80 

H33LP4A2 42.00 H33LP4A3 48.00 H33LP4M 48.00 
H33LP5A2 42.00 H33LP5A3 48.00 H33lP5M 48.00 
H33LP6A2 42.00 H33LP6A3 48.00 H33LP6A4 48.00 

H33lP7Al 61.00 H33lP7A2 61.00 H33lP7A3 67.00 H33LP7A4 67.00 

H33lP8Al 61.00 H33LPBA2 61.00 H33lPBA3 67.00 H33LPBA4 67.00 

H33lP9Al 61.00 H33lP9A2 61.00 H33lP9A3 67.00 H33lP9A4 67.00 

Illuminated Maintained Pushbuttons (Push-Pull)1 

6 V()U Lamp H33PL1AO$33.20 H33PL1At $39.20 H33PllA2 $39.20 H33PL1A3 $45.2.0 
12 VoII lamp H33PL2AO 33.20 H33PL2AI 39.20 H33PL2A2 39.20 H33PL2A3 45.20 
24 Voillamp H33Pl3AO 34.80 H33PL3Al 40.80 H33PL3A2 40.80 H33PL3A3 46.80 

48 VoI1. lamp H33Pl4AQ 36.00 H33PL4A1 42.00 H33Pl4A2 42.00 H33PL4A3 46.00 .. 60 Volt Lamp H33PlSAO 36.00 H33PL5Al 42.00 H33Pl5A2 42.00 H33Pl5A3 48.00 
120 IJ<Ilt lamp H33PLfiAO 36.00 H33Pl6At 42.00 H33PL8A2 42.00 H33PL6A3 48.00 

~ 12£lVoIITrans. - -
with 6 Volt Lamp H33P17At 61.00 H33Pl7A2 61.00 H33PL7A3 67.00 
240 VoJtTrans. 
with 6 Voll lamp H33Pl8AI 61.00 H33PL8A2 61.00 H33PL8A3 67.00 
480 Volt Trans . 
wilh 6 Volt Lamp - - H33PL9A1 61.00 H33PL9A2 61.00 H33PL9A3 67.00 

Illuminated Maintained Pushbuttons 
(Push-On; Push-Off)' 

6 Volt Lamp H33ML lAO$37.00 H33ML1Al$43.00 H33ML1A2$43.00 H33MllA3$49.00 
12Vf)ltLamp H33Ml2AO 37.00 H33ML2Al 43.00 H33Ml2A243.00 H33ML2A3 49.00 
24 Vnlt Lamp H33ML3AO 38.60 H33ML3Al 44.60 H33ML3A2 44.60 H33ML3A3 50.60 

48 Volt Lamp H33ML4AO 39.80 H33ML4AI 45.80 H33ML4A2 <15.00 H33ML4A3 51.80 ., 6OVoItLamp H33ML5AO 3lI.BO H33ML5At 45.80 H33ML5A2 45.80 H33ML5A3 51.80 
12.0 Volt Lamp H33ML6AO 39.80 H33ML6Al 45.30 H33Ml6A2 45.00 H33Ml6A3 51.80 

120 Volt Trans - -
with 6 VoII Lamp H33ML7Al 1>4.80 H33Ml7A2 64.80 H33Ml7A3 70.80 
240VoltTrans. 
with 6 Volt lamp I-133ML8Al 64.60 H33ML8A2 64.80 H33Ml8A3 70.80 
4BO Volt Trans. 
with 6 Volt lamp - - H33ML9Al 64.80 H33ML9A2 64.80 H33Ml9A3 70.80 

H33 1 13/64" Pilot Lights 

H33PLlM$45.20 
H33PL2A4 45.20 
H33PL3A4 46.80 

H33PL4A4 48.00 
H33Pl5A4 48.00 
H33PL6A4 48.00 

H33Pl7A4 67.00 

H33PL8A4 67.00 

H33PL9A4 67.00 

H33ML IA4$49.00 
H33ML2A4 49.00 
H33ML3A4 SO.60 

H33ML4A4 51:80 
H33ML5A4 51.80 
H33Ml6A4 51.80 

H33M17A4 70.80 

H33ML8A470.8O 

H33Ml9A4 70.80 

Full Voltage and Transformer Pilot Lights 

1 Legend plate is not included. 
1A Price includes 1 N/O and t N/C contact and preformed jumpers necessary for operation. 

Consult factory for Catalog Number 
Development ordering information. 

H33PllA5 $45.20 
H33PL2A5 45.20 
H33Pl3A5 46.80 

H33Pl4A5 48.00 
li33P1..5A5 48.00 
H33PL5A5 48.00 

H33Pl7A5 67.00 

H33PL8A5 67.00 

H33PL9A5 67.00 

H33MLIA5$49.00 
H33ML2A5 49.00 
H33ML3A5 SO.60 

H33ML4A5 51.80 
H33ML5A5 51.80 
H33Ml6A5 51.80 

H33ML7A5 70.80 

H33ML8A5 70.80 

H33Ml9A5 70.80 
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5100 SWITCHES 5100 

ALLIED CONTROLS/RUNDEL PRODUCTS H33/H36 Pushbuttons, Pilot 
Lights, and Selector Switches 100 RELAY ROAD, PLANTSVILLE, CT 06479 

203-621-6771 FAX: 203-621-4932 

H331 13/64" Pilot Lights 
Push-to-Test Pilot Lights' 

• ." 
12 Volt Larnp 

24VoULamp 

48VtJIILamp 

60 Volt Lamp 

120 Volt Lamp 

120 Voll Transformer 
with SVott Lamp 

240 Volt Transformer 
wifh SVoll Lamp 

480 Volt Transformer 
wltll 6Yolt lamp 

Resistor Pilot Lights, 
120 VoII Lamp and Diode 
B10ck tor Remote Test 

RS 120A with 120 Volt Lamp 
RB 1208 with 120 Volt lamp 
RB120/24A With 24 Volt Lamp 

.~~~ 
RB120/24B with 24 Volt lamp 
RB2401120A Wilh 120 VlIlt 
lamp 
RB240Jt20B witl1120Voit 
lamp 

NRB120 with 120 Volt 
Neon Lamp 
NRB240with 120Voll 
Neon Lamp 
NRB480with120Volt 
NeOlllamp 

H331 13/64" Selector Switches 
Two Position Lever Operated Switches *' 

H33PTlA3 34.20 

H33PT3A3 35.80 

H33PT4A3 37.00 

H33PTSAJ 37.00 

H33PT6A3 37.00 

H33PT7A3 54.80 

H33PT8A3 54.80 

H33PT9A3 54.80 

H33PROA $44.80 

H33PRIA 31.80 
H33PR2A 31.80 
H33PR3A 34.S(} 

H33Pfl4A 34.00 

H33PR5A 35.00 

H33PR6A 35.80 

H33PR7A 29.80 

H33PRSA 29.80 

H33PR9A 29.80 

Green H33SWI2SRGLO 34.S0 H33SWI2SRGL6 46.80 
Black H33SWI2SRKLO 34.80 H33SW12SRKL6 46.80 
Red H33SWI2SRRLO 34.80 H33SW12SRRl6 46.80 

Three Position Lever Operated Selector Switches *' 

Red H33SWI3MRlO 14.80 H33SW13MRL3 28.80 H33SWI3MRL7 

Green H33SW2:3MGLO 14.80 H33SW23MGL3 26.80 H33SW23MGI7 36.80 
Black H33SW23MKLO 14.80 H33SW23MKL3 26.80 H33SW23MKL7 36.80 
Red H33SW23MRLO 14.80 H33SW23MRL3 26.80 H33SW23MRL7 36.80 

Green H33SW13SLGLQ 22.80 H33SWI3SLGL3 34.80 H33SW13SLGl7 46.80 
Black H33SWI3SLKLO 2200 H33SWI3SLKL3 34.80 H33SWl3SLKL7 46.S0 
Red H33SW13SLRlO 22.80 H33SWI3SLRL3 34.80 H33SW13SLRl7 46.8(1 

Green H33SWl3SRGLO 2200 H33SW13SRGL3 34.80 H33SWl3SRGL7 46.80 
Black H33SWl3SRKlO 22.80 H33SW13SRKL3 34.80 H33SW13SRKl7 4600 
Red H33SWI3SRRLO 22.BO H33SW13SRRL3 34.80 H33SW13SRRL7 46.80 

Spring Retum Green H33SW23SCGlO 22.80 H33SW23SCGl3 34.80 H33SW23SCGL7 46.80 

Both Sides to Center Black H33SW23SCKLO 22.8(1 H33SW23SCKL3 34.00 rl33SW23SCKL7 46.00 
Red H33SW23SCRLO 22.8(1 H33SW23SCRL3 34.80 rl33SW23SCRL7 46.00 

1. Legend plate is not included 
2. Price includes 1 N/o & 1 N/C contact and 'preformed jumpers necessary for operation 

H331 13/64" Selector Switches 
Foul' Position Lever Operated Switches*' 

H331 13/64" Cam Switches 

• H33GB6 H33GB2 H33GC3 

HOW TO ORDER 
1. Unit Operator 

Quantity 
H 

Class 
SS3 

H ___ SS3 
H ___ KSS3 
H ___ KSS3 

2. Select position angle. 

H33GB5 

(Operator) 
Maintained 
Spring Return to Center 
Key Lock Maintained 
Key Lock Spring Return 

Cam Angle Maximum Positions 
30° ___ up to 12 positions 
45° ___ up to 8 positions 
60° ___ up to 6 positions 
90° ___ up to 4 positions 

3. Specify Cam Angle I Specify number of positions 

• H33GB7 H33GB1 

H33GC4 

____ (write in number) ____ (write in number) 

4. Handles: Choose from seven handles and levers 
Indicate handle number _________________ _ 

5. Indicate nameplate legend and associated switch position. See legend 
plate section. 

H36 Monolever, Reset Operator 
Monolever Operator Oiltight & Watertight 
Available in 2, 3 or 4 position (plus center) either maintained, spring returned or a combina
tion of both. The monolever uses a special DPDT contact block with 10 Amp 600 V rating. 

.OjoQl .... ' " ";~ ····\·~iP!iliii.i,·I'IiI··· ·•• .. ··t(!fPllce.,·J:· 
H36MI-2M 2 Position Manual Retum $71.00 
H36M1-3M 3 Position Manual Retum 79.00 ., .. H36M1-4M 4Positon Manual Retum 87.00 
H36M1·2SR 71.00 
H36M1-3SR 7900 
H36M1·4SR 87.00 

H36M01A1D 1 NlO Contact & Oummy $8.00 .. H36MOM 2N10Contacts 12.00 
H36M01BtD 1 N/C Contacts & Dummy 8.00 
H36M02B 2 NlCCOIltacts 12.00 
H36MOC 1 N/O & N/C Contact 12.00 

NEMA 1 Reset Operator 
Standard lengtn 4", measured from front of panel . Adjustable ± 1/4 inch. To make oiltight and 
watertight use H33SA 1 boot. Other lengths available on special order. 3 

Green 
Black 

I (:';0-,.,...:. Yellow 
11£& Blue 

Brown 
Orange 
White 
Grey 

1 Legend plate IS not Included. 
2 Price includes handle 

-AG21 
·AB21 
-AY21 
·ABl21 
-ABR21 
-A021 
-AWl1 
-AGR21 

3 Includes operator only. Contact blocks not included. 

$7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
700 

4 Red & black reset buttons furnished with engraved "reset" legend. 
5 For le"gths longer than 4', add 20$ list per inch. 

"Illuminated Switches Available Upon Request 

Resetwithoutco1orcap 
orderH36F\S·11@$6.80list 

Rep/acement coforcaps. see 
H33 components section for 
extended color caps 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1833 



_-.....----.II ( (415) 834-5888 )------..... 
ANTENNAS FILTERS RELAYS TEST EQUIPMENT 

Anlenna Specialist Curtis Aleph International Fluke 
Cablewave Hardware J.w. Miller Allied Controls Simpson Electric 
Decibel Products Mallory American Zetller Triplett 

Stancor 

AUDIO PRODUCTS 
Argos FUSES 
Alias Bussmann 
Bogen Littelfuse 
Quam U.S.D. 
Shure 
Switchcrafl 
University HARDWARE 

3-M 

BATTERIES Alta Boots 

Duracell AMP 

Eveready Ico Rally 

Kodak E.F. Johnson 
G.C. Electronics 

Aromat TIMERS 
C.P. Clare Agastat 
Crydom Amperite 
Coto Industrial Timer 
Gordos Magnecralt 
Guardian Master Electronics 
ITT Midtex 
Line Electric Omron 
Magnecrafl Potter & Brumfield 
Master Electronics SSAC 
Midtex 
Omron TOOLS & SOLDER 
Potter & Brumfield AMP 
Sigma Blazer 
Struthers-Dunn Ersin 

CABINETS 
Harvey Hubbell 

BUD 
Kulka Smith 
OK Tools 

Calif. Chassis Panduit 
Vector 

CAPACITORS 
R.G. Allen 
E.F. Johnson 

LAMPS & LIGHTING Mallory 
Sprague Eveready 

Chicago Minature 

CIRCUIT BREAKERS 
101 
lEE 

Heinemann Ledu 
Potter Brumfield Luxo 
Waber Electric Leecrafl 

Theta-J Kester 
OK Machine & Tool 

RESISTORS & 
Paladin 
Portasol 

NETWORKS 
Ungar 

R.G. Allen 
Bourns 

Weller 
Xcelite 

Clarostat 
Helper Winch 

Mallory 
Ohmite TRANSFORMERS 

Dormeyer 

SEMICONDUCTORS 
Jeffersons 
Microtran 

Semi Inc. 
Sola Semitronics 
Stancor 

CONNECTORS 
Mag-Lite 

AMP 
Stanley 

Amphenol 

Thordarson 
SWITCHES Triad 

Arrow Hart U.T.C. 
AMP 

Cablewave OUTLET STRIPS C&K TUBES 
E.F. Johnson Waber Cherry Electric Eimac 
Kulka G.C. G.E. 
Manhattan McGill National 
Paladin POT'S & CONTROLS Omron Raytheon 
Panduit Bourns Oslo R.C.A. 
Pomona Clarostat 
Superior Ohmite 

Otto Varian (Klystrons) 
Switchcrafl TUBING 

Switchcrafl Unimax Alpha 
Electrovert 

COUNTERS POWER SUPPLIES TERMINAL BLOCKS Heli-Tube 
Hecon & TRANSFORMERS AMP Panduit 
Kessler-Ellis Dormeyer Buchanan WIRE .& CABLE 
Redington Microtran 
Stemco Sola 

Curtis Alpha 
Electrovert Belden 

Stancor Magnum Cablewave 
FIBER OPTICS Superior RDI Carol 

AMP Triad Siemen Iboco 
Amphenol Tripp-lite 
Belden Cable UTC 

USD Madison 
Vernitron-Beau Manhattan 

Madison Waber Weidmuller Quabbin 

Switcllcrall 
A Rayt ..... Company EECD® 

8·1834 For manufacturers' sales offices, see yellow pages EEM1989 



SCHURTER 
P.O. Box 750158 • 1016 Clegg Court. Petaluma, CA 94975·0158 • 707·778·6311 • FAX 707·778·6401 

SWITCHES 

~1i\ MTG overlay MCS MTP 

I---,.---======.L..---/ -114.4 ~I"mg""g 

32 

Base switch with button. 
'1_ Grid Q 1 27 mm 

- ~ z '" ~.riliing. I'.T locating pins Drilling diagram 

1--------------/ ~':~'17 .""'" ~ t;t ~~ 
Base switch with sealing .... 1,3 '8' 
foil and facing ring. 

<©>/seallngrOil 

~ /~,"~ y/ sWitch (:~>1 custom 

t T~·eyto~ 

~w .• ' ...........•... / .•........•....•. 8 .. / ....... :..-.· .. · •. · •.....•... ~ .• '::~:: 

EEM1989 

Base switch with keycap. 

MT 
Key switch with or without 
LED's. 

Circuit diagram ne'ghlsl 

OW" ..... 

m~ ..• , •• '''m'''''g H 1B 

" 
Seallngring015 x 1 SecuringrnipwilhscrflW 

~~""" 
.2~ 

LoW' NC.Contacl 

I 

UseN.O. 
and N.C. 
or DPDT 

UseN.O. 
and N.C. 
or DPDT 

Drilling diagram 
RO$ler !lie::: 2.54 mm 

• =Jll'g,' .oJlI,3'W 

Z = OriUing lor locating pins 

z ~ drilling tor locatlng pms 
drilling diagram 
1 2cr~ 127mm 

d--X2 Circuit 
)(1 diagram 

___ ,J 

Y2 YI 

Circuit 
diagram 

Circuit 
diagram 

...L 
T T 

Clamp Boa,ddlilling 

(--~ ~ ~: 0.',,,· 

35mm-1pole 
43mm-2poles 
51mm-3poles 
Sgmm-4pol~s 

Vol!age2 

UseofanSWA ~l l/ l l 
l"'\ :: as single pole / \ -

2 step swilCh 
lOr tab transforme/, • ~ : 

Internal contact arrangement for 
s8fies - parallel connection Voltage 1 

For manufacturers' sales offices, see yellow pages 

The !atdome is gold plated steel 
guaranteed for 106 operations. 

The actuating style, color and 
legend inscription can be selected 
from a number of basic compo
nents. 

The switches can be supplied with 
an lEe rating of sealing protection 
class IP40 or IP65. 

The contacts are available with 
gold or silver plating. 

Adhesive sealing pads for wave
soldering and washing are 
available for most models . 

Miniature pushbutton with or without 
TI LED or mechanical indicator for 
panel or pcb mounting. Available 
with solder terminals and various 
button shapes and colors. 

Pushbutton accepts TI% LED neon 
or incandescent lamps. Available in 
round, square or rectangular. Also 
with gold contacts, various lense 
colors and legend inscriptions. AF 
is matching indicator. 

Heavy-duty push button with 
mechanical contact black accepts 
T5 LED, neon or incandescent 
lamps. Available in round, square, 
or rectAngular. Various lense colors 
and legend inscriptions. AF is 
matching indicator. 

Selector switch for international 
voltages. Part number 033.4501 for 
panel mounting and 033.4601 for 
pcb mounting. Reference full-line 
catalog for 3 and 6 position models. 

DPST line switch internally wired to 
AC connector for chassis or snap
in mounting. Available unlighted or 
with 110V or 220V red or green 
lighted switch. Reference EEM 
section 2100 for more Schurter 
power entry modules. Reference 
section 2700 for units with filters. 

8·1835 



5100 SWITCHES 5100 

SHALLCO, INC. j/'a/ko PRECISION ELECTRONIC COMPONENTS 
SMI fHFIELD INDUSTRIAL PARK. POBOX 1089· SMITHFIELD N C 27577.919934-3135 

112 INCH SUBMINIATURE ROTARY "C" SWITCH 
The Shallco subminiature ~ in. diameter "C" Series combines time proven 
(over 30 years) internal construction i.e., rotor, stator, wiper, with a cost 
effective die cast operating shaft and housing. 
The Shallco "C" Series switches are designed to satisfy the most demand
ing industrial and commercial instrumentation requirements. 
Shallco offers a unique ~ inch, 3 pole, 4 position, 300 switch and a 
greater selection of 36°, 45° and 600 switches than any other manufac
turer. 
The most cost effective switch combines the die cast shaft and housing. 
However, brass and stainless steel shafts are available and provide the 
flexibility needed to meet your exact requirements without over specifying. 
No other manufacturers offers this service. 
Our nationwide network of representatives (see EEM yellow pages) is ready 
to respond to your requirements in an expeditious manner. 

OPTIONAL 
WAVE WASHER STOP MECHANISM 

SPECIFICATIONS 

MATERIALS: 

Bushing and housing (1 pc.): Chromate coated zinc die cast 
Operating shaft: Chromate coated zinc die cast; optional brass or stainless 

steel 
Contacts/Terminals: Gold-plated 
Contact panel: Molded Thermoset plastic 
Detent: Balanced system with two balls and spring 
Wiper: Floating (rosebud) beryllium copper, gold plated 
Seals: Shaft and bushing: double lubricated "0" ring. Panel: fiat gasket -

standard "0" ring - optional. Rear terminal seal: optional (see above) 
Rotational torque: 10 inch ounces min. 
Stop torque: 7.5 inch lb. min. 

ELECTRICAL: 

OPERATING Contact Resistance: 20 milliohms max. eSHAFT thru life; 10 milliohms max. initial; see 
life curve 

-+--+++-L+r.f-rUf:LLl:;t::::;;;:::±L;dJ....I.L_£QtA~~'3-lnSulation Resistance: 10,000 megohms 
l3 1,75 f-tt-++--+-+-++-t-+-i 
~150 H-+++-I-+-++--H 
! 1,25 H\-l--+'M~",jC-",=t""C:C'+-="-+5:c-++-j 

ONE PIECE CHROMATED ZINC 
BUSHING AND HOUSING 

1I4-28UNF-2A '-,......,-,......,-----------
double "0" mounting bushing 

Daven Internal Construction Design - Proven Reliability Since 1951 

DIMENSIONS 
Mounting 
surface 

minimum thru life; 50,000 megohms 
initial (as measured between mutually 
insulated parts) 

Voltage breakdown (DWV): 600 Vac be
tween mutually insulated parts 

Life: 25,000 cycles minimum at .200 
amp, 28 Vdc (resistive load) at + 85°C 

ENVIRONMENTAL: 

~1,OO f-+++=R'-t-'Cf-1Y--i 
g 750H-f"d---H-++-H-l 

o~m~'\lW. gjg8 
~ 

10 20 J() 40 
THOUSANDS OF CYCLES OF OPERA nON 

Shock: MIL-STD-202 type "M" and "H" (medium and high shock) 
Vibration: MIL-STD-202, method 204, test condition 3, grade 3 and also 

MIL-STD-810, method 514 procedure II, part 3, curve AF for X, Y and 
Z axis 

Operating temperature range: - 65°C to + 85°C 
Storage temperature range: (Non-operating exposure) - 65°C to + 125°C 

I 
• Up to 1.00 Inch long with flat ~~:~u~N:n£A' 2: .. ~g~ -1 General: Switches will meet or exceed the requirements of MIL-S-3786/20, 

u::::o,020±004 thermal shock (-65°C to +125°C), salt spray, explosion, construc
tion "E" and "F", stop strength, bushing strength (15 lb.), terminal 
strength, shaft and panel seals, sand and dust. 

screwdrIver slot. tockwasher .125 dia. 
threads, etc. available supplied 

SCHEMATICS 
All one pole commons are either .028 dia. pin for PIC terminals or .065 dia. 
turret for solder lug terminals. All switches are supplied with the maximum 
complement of terminals. 

30° 

1 POLE 

2 POLES 

4 POLES 

, 
3 POSITIONS MAX 

36° 

$J~. .. .. , 
, 

2 POSITIONS MAX 

45° 60° 

, , 
2 POSITIONS MAX 

HOW TO SPECIFY 

·Poles Terminals Indexing Series Contacts 

1 P=PC 30° "C" "M" 
Shorting 

2 S=Solder 36° Zinc 
Lug liB" 

3 45° Housing Non-shorting 
4 60° 

Shaft Flat 
tPosltions Stops Length,lms Length 

02 "F" 16ths of inch 16ths of inch 
Fixed 

to 10=.625 04=.250 
"R" Standard Standard 

12 Continuous 16=1.000 
Rotation max. 

t See schematics fms = from mounting surface 

Example: lP36CB10Rl004Z 

1004 is standard. Shaft lengths up to 1.00" 
max. and various flat locations are optional. 

1 pole, PC. 36°, C series, Non-shorting, 10 positions, 
continuous rotation, .625 long shaft (Includes bushing), 
'.250 long flat opposite position #1. chromate coated 
zinc operating shaft 

8·1836 For manufacturers' sales offices, see yellow pages 

Shaft 
Material 

Z=Zinc 

B=Brass 

S=Steel 

EEM1989 



5100 SWITCHES 5100 

SHALLCO, INC. 
Shalko PRECISION ELECTRONIC COMPONENTS 

SMI rHFIELD INDUSTRIAL PARK' POBOX 1089' SMITHFIELD. N C 27577.919 934-3135 

1/2 INCH BINARY CODED ROTARY SWITCHES 
Schematics 

Wiper 

Binary Coded Decimal 
Series 126 

Connect on board 

7 

Complement 
Binary Coded Decimal 

Series 127 

Connect on board 

~--Output8 

Output 2 

Connect on board 

Connect on board Switch viewed from shaft end. 

• = terminals provided 
o = terminals removed 

Wiper shown with switch in position Factory fixed stops available to limit 
#1. Shaft flat diametrically opposite rotation. 
position #1. All switching is non-shorting. 

BCD 
Switch Common made to output: BCD 

Position 1 2 4 8 Output 
1 0 
2 · 1 
3 · ~-4 · · 3 
5 · 4 
6 · · 5-
7 · · 6 
8 · · · 7 
9 · 8 
10 • · 9 
11 · · 10 
12 · · · 11 

Dimensions 

Cl 

.377 ±.005 outer circle 

C2 
.232 ±.005 inner circle 

Complement BCD 
Switch Common made to output: BCD 

Position 1 2 4 8 Output 
1 · · · · 0 
2 · · · 1 
3 · · · 2 
4 · · 3 
5 · · · 4 
6 · · 5 
7 · · 6 
8 · 7 
9 · · · 8 
10 · · 9 
11 · · 10 
12 · 11 

Terminals 

Printed Circuit Solder LUjI 

-j .062 I ---j .062 r-
11 [Q] .-t 

-.- .068 ~±.015 0-r 
-l ~ .020 Sq --I ~ .033 ---- =h 

987654 Dt.668 ±.015 
Solder lug and PC 
Terminals are .020 thick. 

.485 

Flat gasket or >=:;;;;:=i;;;:=J..L-.l 
Panel "0" Ring _ .2~0 i 

---L 
V. -28 UNF-2A 

.625 ±.OI5 

"A" dimension for 
PIC only is .125 ±.015 

t 
.500+.015 

,+-+--, __ -,-1 -.000 

SPECIFICATIONS 

MATERIALS: 

Bushing and housing (1 pc.): Stainless steel, nickel plated brass or chro-
mate coated zinc die cast 

Operating shaH: Stainless steel, brass or chromate coated zinc die cast 
Contacts: Copper alloy with plated gold over nickel 

Detent: Balance double balls of brass. Spring is steel 
Shaft & panel seals: Double "0" ring shaft seal is standard. Flat gasket 

panel seal is standard. "0" ring panel seal is optional 
Contact panel: Diallyl phthalate per MIL-M-14 

ELECTRICAL: 

Life: Up to 25,000 cycles with a resistive load of .200 Amps, 28 volts DC 
max . 

Contact Resistance: 20 milliohms initial; 100 milliohms after life 
Insulation Resistance: 50,000 megohms initial; 10,000 megohms after life 

Voltage breakdown (DMV): 500 VAC between mutually insulated parts 

MECHANICAL: 

Stop torque: 7.5 pound inches minimum 
Rotation torque: 8 to 24 ounce inches at room temperature 
Optional seal: Can be sealed to withstand total immersion in FC 40/43 for 

30 seconds @ + 85°C 
Long Life: To insure prolonged use or storage life, the contacts of the 112" 

binary coded switch are constructed with gold plating over silver. 
Shafts are available in lengths up to 1.00 inch (fms) in brass, stainless 
steel or zinc die cast to meet your specific requirements. Dougle "0" 
ring shaft seals are standard. 

Compatible: Series 126 is available with up to 12 positions fixed stop, or 
continuous rotation, binary coded decimal (BCD) with 30° indexing. Its 
complement, the Series 127, is also furnished with up to 12 positions 
BCD. Both PIC and standard solder terminals are available. 

PART NUMBER CODING 

PART NUMBERING SYSTEM 

126 or 127 • • - • • - • - • • - • 

Series 

T 1atlength 
o through 8 in 
1116" increments 

Shaft length from mounting surface 
5 through 16 in 1/16" increments 

Type of terminals 
P = P.C. S = Solder lug 

Number of positions 
2 through 12 
Add "CR" for continuous rotation 

Shaft material B = Brass 
S = Stainless steel Z = Die cast zinc 

Case material B = Brass 
S = Stainless steel Z = Die cast zinc 

EEM1989 For manufacturers' sales offices, see yellow pages B-1837 



5100 SWITCHES 5100 

S/'olk·o ROTARY , 
SWITCHES SERIES C, D, AND E 

? 

SPECIFICATIONS 

GENERAL: 
Meets or surpasses requirements of MIL-S-3786 

ELECTRICAL: 
Current carrying capacity-IO amps. 
Current switching capacity-up to 2 amps. 
Contact resistance-lnitial-.0050hms max. 
Contact resistance-After life-.OIO ohms max. 
Insulation resistance-50,000 megohms 
Dielectric withstanding voltage-1500V rms 
Dielectric withstanding voltage after life-lOOOV rms 

MECHANICAL: 
Rotationallife-50,OOO cycles* min.@,250 amps.@85° C 
Stop torque-50 In. lbs. 
Typeconstruction-Open frame 
Stops-Factory set to desired position. 
Optional features-%-32 UNEF-2A bushing mount with anti-rotation pin. Shaft 

and front panel "0" ring seals. Spring return feature. 
Concentric shafts available 
Progressive shorting available 
*One cycle = one full cw plus one full ccw rotation. 

-. 

FEATURES OF 
SHALLCO 1 %, 2V4, 23/4 SQUARE 
SERIES C, D, E SINGLE DECK SWITCH 
MULTI DECKS AVAILABLE 
• Meets or surpasses requirements of MIL-S-3786 
• Available in one pole 2-48 position through four pole 

2-15 position. See ordering information 
• High current carrying capacity 

• Low contact resistance 

SERIES C 

T;o 

r 11!12±J{6i 
15/16~1/32 (34,13~1,59) 
(23,81 ! 0,79) 

L 
Ii JO 

K n po. 
! .001 DIA 

(6,3 5! 0,03</» 

E B 6-32 UNC - 2 
(<1>3,51 ~ 0,79) 
2 MTG. HOLES FLUSH MOUNTING 

FOR ADDITIONAL DECKS ADD. 29/32 (23,02) PER DECK 

SERIES D 

14 1~6±J{6 r 15/16 !'1132 . (36,51~ 1,59) ,n,,: a 
c.::=:::= . . 

T';; + .001 DIA . 
8-32 UNC-2B (6,35! 0,03<1» _ _ 

(<1>4,17 x 0,79) 
2 MTG. HOLES FLUSH MOUNTING 

FOR ADDITIONAL DECKS ADD I 1116 (26,99) PER DECK 

SERIES E 

8·32 UNC·2B 
.....,~-+--....... (<1>4.17 x 0,79) 

~~.OOIDIA 
(6,35-! 0,03</» 

2 MTG. HOLES 

FOR ADDITIONAL DECKS ADD I 1116 (26,99) PER DECK. 

REQUEST CATALOG 10 FOR 
COMPLETE INFORMATION 

FLUSH MOUNTING 

NUMBERS IN ( ) ARE METRIC EQUIVALENT (MILLIMETERS) 

USE ORDER FORM 

SHALLCO INC. / SMITHF!ELD IND. PARK / P.O. BOX 1089 / SMITHFIELD, N.C. 27577 / (919) 934-3135 

8·1838 For manufacturers' sales offices, see yellow pages EEM 1989 



5100 SWITCHES 5100 

SHALLCO ORDERING INFORMATION 
SHORTING 

SPACING MAXIMUM NUMBER 
BETWEEN POSITIONS OF 

SERIES POSITIONS PER POLE POLES 

l11-CM 15° 24-
one 

112-CM 1 n~o 32-

121-CM 15° 11 
two 

122-CM 11 )4 ° 15 

131-CM 15° 5 three 
132-CM 11 )40 7 

141-CM 15° 5 
four 

142-CM 11 )4 ° 7 

* Maximum number of positions may be used with continuous rotation only. 
*-Normally supplied as continuous rotation; stops available on request. 

SHORTING 

SPACING MAXIMUM NUMBER 
BETWEEN POSITIONS OF 

SERIES POSITIONS PER POLE POLES 

lll-DM 15° 24-

112-DM 11 )4 ° 32 one 

113-DM 7Y2° 48 

121-DM 15° 24-

122-DM 11 )40 32 two 

123-DM 7Y2° 23 

141-DM 15° 11 

142-DM 11 )4 ° 15 four 

143-DM 7Y2° 11 
-Normally supplied as continuous rotation; stops available on request. 

SHORTING 
SPACING MAXIMUM NUMBER 
BETWEEN POSITIONS OF 

SERIES POSITIONS PER POLE POLES 

Ill-EM 15° 24-

112-EM 11 )4 ° 32 one 

113-EM 7Y2° 48 

121-EM 15° 24-

122-EM 11 )40 32 two 

123-EM 7Y2° 48 

141-EM 15° 11 

142-EM 11 )4 ° 15 four 

143-EM 7Y2° 23 

161-EM 15° 7 

162-EM 11 )4 ° 9 six 

163-EM 7Y2° 15 

181-EM 15° 5 

182-EM 11 )4 ° 7 eight 

183-EM 7Y2° 11 

Normally supplied as continuous rotation; stops available on request. 

SERIES 

lll-CB 

112-CB 

121-CB 

122-CB 

131-CB 

132-CB 

141-CB 

142-CB 

SERIES 

Ill-DB 

112-DB 

113-DB 

121-DB 

122-DB 

123-DB 

141-DB 

142-DB 

143-DB 

SERIES 

l11-EB 

112-EB 

113-EB 

,121-EB 

122-EB 

123-EB 

141-EB 

142-EB 

143-EB 

161-EB 

162-EB 

163-EB 

181-EB 

182-EB 

183-EB 

(Order Form to order Series C, D, E) 
Order by using a six-place "shorthand" description 
Example: 211- EB-12 

NON-SHORTING 

SPACING MAXIMUM 
BETWEEN POSITIONS 

POSITIONS PER POLE 

30° 12" 

22Y2° 16" 

30° 6 

22Y2° 8 

30° 3 
22Y2° 4 
30° 3 

22Y2° 4 

NON-SHORTING 
SPACING MAXIMUM 
BETWEEN POSITIONS 

POSITIONS PER POLE 

30° 12-

22Y2° 16-

15° 24-

30° 12-

22Y2° 16-

15° 12 

30° 6 

22Y2° 8 

15° 6 

NON-SHORTING 
SPACING MAXIMUM 
BETWEEN POSITIONS 

POSITIONS PER POLE 

30° 12-

22Y2° 16-

15° 24-

30° 12' 

22Y2° 16' 

15° 24' 

30° 6 

22Y2° 8 

15° 12 

30° 4 

22Y2° 5 

15° 8 

30° 3 

22Y2° 4 

15° 6 

Rotary Selector Switch, two decks, 1 pole per deck, 30° of spacing between positions, E series, non-shorting, 
12 positions. 

1 

indicates number of 
decks:' 

1 ~ One Deck 
2 ~ Two Decks 
3 = Three Decks, etc. 

EEM1989 

indicates number of 
)Joles per deck: 

1 = One Pole 
2 = Two Poles 
3 = Three Poles 
4 = Four Poles 

indicates degrees of 
spacing between 
positions: 

Shorting 
1=15°2=11%° 
3 = 7%° 
Non·Shorting 
1 =30° 2=22%° 
3 = 15° 

indicates series of 
switch: 

C = C Series 
D = D Series 
E = E Series 

5 

indicates Shorting or 
Non·Shorting: 

M = Shorting (make 
before break) 

B = Non-Shorting 
(break before 
make) 

Request catalog 10 for more detailed information and additional switch types. 

For manufacturers' sales offices, see yellow pages 

6 

indicates number of 
positions per pole: 

2 = Two positions 
3 = Three positions 
4 = Four Positions, etc. 

8-1839 



5100 SWITCHES 5100 

SHALLCO, INC. 
Jhalko PRECISION ELECTRONIC COMPONENTS 

SMITHFIELD INDUSTRIAL PARK. POBOX 1089. SMITHFIELD N C 27577·919934-3135 

series~ 
ROTARY SELECTOR SWITCHES 

SPECIFICATIONS 
GENERAL: 
Designed to meet the requirements of MIL-S-3786/SR04 

ELECTRICAL: 
Current carrying capacity - 10 amperes 
Current switching capacity - 1 ampere (28 VDC, Resistive) 
Contact resistance - Initial - 5 milliohms maximum 
Contact resistance - After Life - 20 milliohms maximum 
Insulation resistance - 50,000 megohms 
Voltage breakdown - 1000 VAC 
Voltage breakdown - After Life - 500 VAC minimum 

MECHANICAL: 
Rotational life - 50,000 cycles 
Stop torque - 15 pound-inches minimum 
Construction - Enclosed 
Stops - Factory set 
Torque - 8 to 120 ounce-inches (dependent on decks, poles/deck) 
Shaft flat - Opposite moving contact, see diagrams 

LOAD vs. LIFE 
2.0 

~1.5 
a:: 
UJ 
Q. 
:::;; 
~1.0 
I-z 
UJ 

~0.5 
:::) 
(.) 

0 

0 10 20 30 40 

CYCLES x 1000 

50 

FEATURES OF SHALLCO ONE INCH 
SERIES J SINGLE OR MULTI DECK SWITCH 
• Designed to meet requirements of MIL-S-3786 

• Closed construction 

• Smooth, positive detent 

• Low, stable contact resistance 

KEYWAY 
POSITiON 

1 POlEIOECI( 

SHORTING 
SPACING 
BETWEEN 

CODE POSITIONS 

1130-JM 

1230-JM 300 

1330-JM 

1430-JM 

·STUO EXTENSION 
OVER 5 DECKS 

~~,~ 
~ ~ ~ 

2 POlE/DECK 3 POLEIDECK 4 POlEIOECK 

COMMON lOCA nONS 

NON·SHORTING 
MAXIMUM NUMBER SPACING MAXIMUM 
POSITIONS OF CODE BETWEEN POSITIONS 
PER POLE POLES POSITIONS PER POLE 

12 ONE 1130-JB 12 

6 TWO 1230-JB 300 6 

4 THREE 1330-JB 4 

3 FOUR 1430-JB 3 
SINGLE DECK SHOWN. FOR MULTi-DECK, iNCREASE FIRST DIGIT OF ABOVE CODES. 

I 
1 POLE 2 POLE 

oWe 
-~~-J]/ "de. 

o 0 
c, 0 

I 
4 POLE 

(VIEWED FROM SHAFT END AND SHOWN IN POSITION 1, EXTREME CCW pas.) 

NO. B = BBM: 
DECKS DETENT M = MBB OPTIONS 

1 .L .L ...L B G = GOLD PLATED 
C = CONTINUOUS ROTATION 

1 30 - J B - 12 
i--I 

SPECIFY M = CUSTOMER MARKING 
T T T 

L __ I 

S = SEALED SHAFT 

POLES/DECK SERIES POSITIONS 

8·1840 For manufacturers' sales offices, see yellow pages EEM 1989 
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Your design deserves <qualitY 
Youdeferve. '1 ( ..: .•• ······ ••• ·:::1 

Sho9YQ$eryice ... . : .. .... c()rTlpmh~n$iy~lre?pQnsiv~Qng .. fg$t:.........! 
Shp9y()Professionalism ... . tpe:betpfq/ e¥periercff Y()'!Teed i 

Shogyo Prices. . g/ways competitive, qsuollX Setter . 
and. .. .. , , 

. .wlthcomplete,custom designjcopabilities 
Inc;luding Oidiv€irseoffer;ngbf: 
• Slide switches 
• Toggle switches 
··Powerswitches 
'Pushb~tt9n s't'itche~ 
• Lever,action srvitches 
·Pushcslide.switches 
• Leaf switches 
• Rotaryoslideswitches 

For manufacturers' sales offices, see yellow pages 8·1841 
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WeSwitch 
The World 

• For cursor, scan, position sensing, 
and robotics applications 

• Up to 400,000 operations 
• Detented or non-detented versions 
• All quadrature two bit codes 

MM P/REL 
Rotary Switches 

• Flexible or PC board construction 
• X-Y or Common Bus Configuration 
• ESB, EMI, RFI shielding 
• Non-tactile or tactile feedback 
• Embossed overlays available 
• New! Shorting contact feature 

STANDARD ~ 
GRIGSBY'" 

(312) 844-4300 

SWITCHES 

Encoder 
LCE 

• Just .865" square 
• Indexing angles: 60°,45°,36°, 

30°,22.5°,20°, 18°, 15°, 
12.8°, 11.25°, 10° 

• Programmable to customer truth 
table 

• Enclosed, wave solderable 
construction 

• 60,000 cycles 

Membrane Switches 
Custom Assembly 

5100 

8-1842 For manufacturers' sales offices, see yellow pages EEM 1989 



5100 

Now at an affordable price! 

• Just .500" diameter 
• Constructed to meet rigid military 

specs 
• Sealed or unsealed versions 
• Fixed or adjustable stops available 
• 4 Indexing angles available 

Optical Encoders 

• Utilizes new 1/2" SO rotary switch 
• Anti-static discharge protection 

available 
• Number of security levels offered 
• Various circuits variations available 
• Choice of angles of throw 

920 Rathbone Avenue / P.O. Box 1528 
Aurora, Illinois 60507-9990 USA 
312/844-4300 • TWX 910 232-3138 
Call or write for applications assistance. 

SWITCHES 

SGSeriesSO 
Rotary Switches 

• Long life 
• No moving contacts 
• Low power consumption 
• With or without pushbutton 
• TTL compatibility 
.16, 24 or 32 positions 
• Custom designs available 

SG Series SOL 
Rotary Switches 

STANDARD 
GRIGSBY 

EEM 1989 For manufacturers' sales offices, see yellow pages 

5100 
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5100 SWITCHES 

STANDEX REED SWITCHES 
Setting Performance Standards 
Throughout the World . .. 

o Tested to 1 billion operations 
o Totally automated production 
o Highest quality, based on computerized sPc, yielding 

unmatched uniformity. 
o Custom cutting and forming for difficult applications 
o Several standard contact materials for a broad range of applications 

Switch Specifications: 

j fo~ / j 1./1. /. ;,; //10· i'iil .. ~ l <f~"' .I ~li7j'.l i'li ~;; {i 4'~/, '1l.if/.~ ~ ~.I.l "l j.l fill 
I J II 1/ /1"1:1/~:f/~~~f'~/¢'~~ II/if)." .. 

GR400 A 0.018 Rhodium 5 

GR560 B 0.022 Rhodium 10 

GK560 B 0.022 Gold-Nickel 10 Alloy 

GHG560 B 0.022 Amalgam 10 

PR560 B 0.022 Rhodium 10 

TS560 B 0.022 Noble 5 Metal 

GR100 C 0.022 Rhodium 10 

PR100 C 0.022 Rhodium 10 

GR100F C 0.022 Rhodium/ 10 Copper 

TS100 C 0.022 Noble 5 Metal 

GK126 C 0.026 Gold-Nickel 25 Alloy 

GHG126 C 0.026 Amalgam 15 

PR150 0 0.026 Rhodium 30 

1) Contact resistance measuremenlS are made at 
lomA from a 1 voh source with 50% overdrive. 

0.5 1.0 50 SO 1SO 1SO 

0.5 1.0 100 125 250 100 

0.5 1.0 100 125 250 150 

0.5 1.0 100 125 250 75 

0.5 1.0 200 250 600 100 

0.5 1.0 50 125 200 250 

1.0 2.0 200 250 350 100 

1.0 2.0 250 350 1000 100 

1.0 2.0 200 250 350 75 

1.0 2.0 100 125 300 250 

1.5 2.5 200 250 350 150 

1.5 2.5 200 250 350 75 

1.5 3.0 250 400 1000 100 

2) Storage temperature - 5O·C to +155·C 
Operate temperaWe - 40·C to +125·C 

1012 0.5 

1012 0.6 

1012 0.6 

1012 0.4 

1012 0.6 

109 1.0 

1012 0.8 

1012 0.8 

1012 0.8 

109 1.0 

1012 1.0 

1012 0.8 

1012 1.5 

4.5 10-40 14 22 50 

3.0 9-SO 14 28 SO 

3.0 9-70 10 15 50 

3.0 10-40 10 17 SO 

3.0 15-60 14 28 50 

3.0 10-100 N/A N/A 30 

2.2 9-60 12 22 40 

2.2 20-60 12 22 40 

2.2 15-50 17 32 40 

2.2 10-100 N/A N/A 40 

2.5 15-80 10 20 30 

2.5 20-60 10 20 30 

1.2 20-60 10 20 30 

3) Consu" factory lor specific application assistance 
when using sw~ches at or near maximum rated 
load. In some applications, maximum loads may 
be exceeded. 

5100 

A r .. ..----- 2.125 _I B I_ 2.125 -----.l C I. 2.125 ----l 0 I· 1.800 ---I-I ..t. MAX .i. MAX -~ 1. MAX· ... .. -, .. -1 MAX 

c=::3 c=:::3 c=::::3 () 
~~-I.j ~:: I- ~-1".l ~s: l- ~~.J ~ ~~~ ~:-=r f-- ~~-l 

Contact Materials - Dry Circuit & Power Switching 
Rhodium Gold-Nickel Alloy Mercury Amalgam 
Industry standard - recommended for Specially developed plating and post 
general purpose applications. Low re- assembly conditioning makes this alloy 
sistance, high melting point metal pro- particularly resistant to hostile transients 
vides millions of trouble-free operations encountered in telecommunication cir-
at low and medium loads. cuits. Suitable for medium and high 

power loads. 

Precision controlled mercury amalgam 
ensures contact resistance stability at 
low level switching over hundreds of 
millions of operations as required in 
automatic test equipment and instru
mentation applications. 

Detail application assistance for custom forming and 
proximity applications. 

Standex Electronics 

call or write for complete Switch and 
Application catalog. 

IIII a Stondex company 

4538 Camberwell Road Cincinnati, OH 45209 (513) 871-3777 Morley Road, Tonbridge, Kent, England (732) 771023 

EEM 1988 For Manufacturers' sales office, see yellow pages 

8-1844 For manufacturers' sales offices, see yellow pages EEM 1989 
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Standex Electronics 

CUSTOM 
MAGNETIC 
SENSORS 
Standex Electronics designs and builds magnetic 
proximi1¥ sensors for a wide range of markets 
and applications. The basic sensing element for 
most applications is the hermetically sealed reed 
switch. Other technologies are used as the 
application dictates. 

SWITCHES 

o Hi-Rei Switching - hermetically sealed contacts -
billions of operations switching low level loads 

o No External Power Required 
o Power Switching - direct switching of power loads 

with up to 2.5 amp DC inrush 
o Wide Actuation Distance - reliable actuation at up to 

one inch for certain applications 
o Low Cost - very competitive with other technologies 

TI 

RPM Sensing -
cruise control, ~ 

Liquid Level - washer 

/ 
solvent, coolant, brake 
fluid, transmission fluid, 

~'{-"_~-.J~_ engine oil and fuel. 
odometer, 
speedometer and 
engine control 

Anti-skid Braking -
System 

Lamp Outage 

Rotational counting 
applications for gas, 
electric and water 
metering and tamper 
applications. 

~ .... I .. '.i 

"" 

Door ajar sensing, liquid 
level sensing, lamp 
switching, dishwasher spray 
arm rotational sensing, and 
device enable applications. 

Standex Electronics 
4538 Camberwell Road 
Cincinnati, OH 4520S 
Phone (513)871-3777 
Fax (513) 871-3nS 
Telex 212066 UR 

The world's best known companies 
are tuming to Stand ex Electronics for 
magnetic proximity senson. 

IIII 
EEM 1989 

a Stondex company 

Standex magnetic proximi1¥ sensors are used by 
companies such as General Electric, Ford, Digital 
Equipment Corp., IBM, and Northem Telecom. 
Call us and find out why. 

EEM 1989 For manufacturers' sales offices, see yellow pages 

5100 
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WES-GARDE 
COMPONENTS 
GROUP, INC. 

WS-Garde Components Group, Inc, stocks a complete 
selection of quality switch, relay, and associated electronic/ 
electrical component lines, Our extensive inventories and 
technical expertise make Wes-Garde Components Group, 
Inc, the logical choice to satisfy your most demanding 
requirements, 

For additional information about our product lines and the 
value-added services we provide, please contact us at the 
location nearest to you, 

NH 03063 • (603) 880-1971 

FL 33811 • (813) 644-7564 

116 .Overland Park, KS 66202 • (913) 262-2718 

• St. Louis, MO 63146. (314) 567-7776 

\N"'!~tA'''"IIIIA, OH 43081 • (614) 885-0319 

16116 Leadwell Street. Van Nuys, CA 91406. (818) 786-3724 

CIRCUIT BREAKERS 
Carlingswitch 
Cole Hersee 

SOLENOIDS 
Deltrol 

Culver/General SWITCHES 
ETA Alco 
Uttelfuse Aleph 
Mechanical Products Brady Xymox 
Pollak C&K Components 
Potter & Brumfield C&KlUnimax 
Weber Carlingswitch 

Chicago Switch/ITW 
CONNECTORS, SOCKETS Cole Hersee 
TERMINALS Culver/General 

Beau Vernitron EAO 
Custom Connectors Eaton/Cutler-Hammer 
Omron Electronic Components 
Switchcraft Group 
Syracuse Electronics Gaynor 
Teledyne Ansonia Licon/ITW 

Marquardt 
FUSES, FUSEHOLDERS MEC 

Bussman New England Controls 
Littelfuse Omron 

Oslo Controls 
INDICATOR LIGHTS Pollak 

Alco RCUITW 
C&K/Unimax 
EAO 
Littelfuse 
Oslo 
SoLiCo 
Taiko 

KNOBS 

SoLiColTaiko 
Switchcraft 
UID/ITW 

SWITCH SEALS 
Alco 
Multiflex 

Alco TERMtNAL BLOCKS 
Front Panel Devices Beau Vernitron 

LAMPS 
Alco 
Oshino 
Xenell 

LEOs 
Ledtronics 
Oshino 
SoLiCo 
Stanley (ACI) 

OtL TIGHT CONTROLS 
Alco 
C&KlUnimax 
EAO 

PANEL METERS 
Shurite 

RELAYS 
Alco 
Aleph 
Cole Hersee 
Culver/General 
Deltrol 
Magnecraft 
Omron 
Pollak 
Potter & Brumfield 
Schrack 
Stancor 
Telemecanique/ 

Allied Controls 

Cole Hersee 
Culver/General 
Pollak 
Syracuse Electronics 

TIMERS 
Deltrol 
NCC 
Potter & Brumfield 
Syracuse Electronics 

TRANSFORMERS 
Stancor 
Thordarson 

WIRE, CABLE, 
TUBING 
& ACCESSORIES 

Heyco 
Markel 
Syracuse Electronics 

8·1846 For manufacturers' sales offices, see yellow pages EEM1989 
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Switehcrafl 
A RayIIIeon Company 

EXTENSIVE SELECTION OF PUSHBUTTON SWITCHES 

SERIES PL
"Push-Lite" SWITCH 

SERIES BXL
"Box Switch" SWITCH 

SERIES US & LUS
"Uniswitch" SWITCHES 

Standard and miniature non-illuminated or illuminated switches offer broad switching capabilities in minimal mounting space. 
All switches are easy to mount and are available with a variety of actuator colors, circuitry, terminal styles and mechanical 
functions. Current ranges from 250 mA to 8 A. 

IBS MINIATURE PUSHBUTTON SWITCHES 

Series 98000R ISS miniature pushbutton switches can be 
gang mounted on common frames, up to 12 stations long 
with center-la-center spacing of 10 mm, 15 mm or 20 mm. 
Available with interlock, non-lock, momentary or push-Iock/ 
push-release mechanical functions .. 130 in. (3.30 mm) x .130 
in. (3.30 mm) square plungers accept a full line of industrv 
standard push buttons. Switches are stocked without push
buttons due to wide variety that can be used· Order push
buttons separately. Switches have .157 in. (4 mm) long PC 
terminals for mtg. single- or double-sided PC boards ,,0 to 
.094 in. (2.39 mm) thick. Close stacking (centers) permit high 
density within minimum front panel space. Plunger travel: 
.144 in. (3.66 mm). 

• • Type I Type" 

IBS PUSHBUTTONS 
ISS pushbutton faces are concave for operator convenience 
with full legend capability. Can be mounted horizontally or 
vertically. Pushbutton dimensions: Tvpe I - .388 in. (986 
mm) W x .216 in. (5.49 mm) H x .425 in. (10.80 mm) D. Type 
" - .464 in. (11.79 mm) W x .288 in. (7.32 mm) H x .432 in. 
(10.97 mm) D. Pushbuttons must be ordered separately. 

MUL TI-SPEC® INTERNATIONALLY APPROVED SWITCHES 

Series A 
Miniature 
Flat Toggle 

Series UL4600 
High Current 
Toggle 

Series A 
Miniature Toggle 
Right Angle PC, 
Horizontal Lever 
Action 

Series UL4700 
Pushbutton 

Series B 
Miniature 
Rocker 

Series P 
Rocket Power 
Switch 

Series F 
Subminiature 
Pushbutton, 
Straight PC 

Series J 
Miniature 
Low Profile 
Toggle 

Series M 
Microminiature 
Toggle 

1-4 pole rocker, toggle and pushbutton switches offer a wide selection of standard and special features. In miniature, sub
miniature and microminiature sizes, they are designed for bushing, snap-in or PC board mounting. Terminal choices include 
solder lug, PC, wire-wrapping, quick-connect and sealed or unsealed. They have most European approvals. There's a selec
tion of gold and silver contacts with ratings from 100 mA to 20 A. 

® ® 
Switchcraft. Inc., 5555 N. Elston Ave., Chicago, Il 60630 Tel. (312) 792-2700 TWX 910 221 5199 FAX (312) 792-2129 
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Switchcraft 
A Raytheon Company 

SERIES 50 MINIATURE 
ROCKER SWITCHES 

(applied for) (actual size) 

SWITCHES 

Rocker Color 
Black Red Gray Blue 

503B2NN 503B2NR 503B2NG 503B2NBL 
502B2NN 502B2NR 502B2NG 502B2NBL 
506B2NN 506B2NR 506B2NG S06B2NBL 
507B2NN 507B2NR 507B2NG S07B2NBL 

504B2NN 504B2NR 504B2NG 504B2NBL 

'Parentheses = momentary function; 

no parentheses = locking function. 

5100 

Function' 

'" " I Circuit 
On - (On) SPST 
On - On SPST 

(On) Off (On) SPOT 
On Off (On) SPOT 
On Off ON SPOT 

Single pole miniature, instrument-grade rocker switches provide up to 4 A, 125 V switching and snap-in mounting for car 
phones, mobile radios, hand held instruments, and other applications. Switches have epoxy sealed solder lug terminals and 
offer a choice of 2- or 3-position (momentary and/or locking combinations) and four rocker colors. Dim.: .41 in. (10.3 mm) w. x 
.913 in. (23.2 mm) h. x .772 in. (19.6 mm) Ig. Mounts in .35 in. (8.9 mm) x .734 in. (18.65 mm) in panels up to .118 in. (3 mm) thick max. 

SERIES 100 - SINGLE POLE, 2- & 3-POSITION NON-ILLUMINATED ROCKER SWITCHES 
UL, CSA and VDE approved switches have up to 8 A switching; lA, lC or lK circuitry; solder or .187 in. quick connect ter
minals; locking action; and black or white housings and rockers. Additional approvals include: SEMKO (Sweden), DEMKO 
(Denmark), and NEMKO (Norway). Snaps into .75 in. (19 mm) x .51 in. (13 mm) panel openings from front. Matching indicator 
lights available; contact Switchcraft. Dim.: .744 in. long x .508 in. wide x .492 in. behind panel (excluding terminals). 

Housing Rocker Current 
Part No. Circuitry Terminals Color Color Rating 

100B2NN 1A. ON OFF Black Black 
, 

100B2BB 1A, ON-OFF White White 
, 

102B2NN 1C,ONON Solder Black Black 
, 

102B2BB 1C,ONON Lug White While 
, 

104B2NN 1 K, ON OFF-ON Black Black 2 

104B2BB 1K,ONOFFON White White 2 

100B98NN 1A, ON-OFF Black Black 1 

10089888 1A, ON-OFF White White 1 

102898NN 1C, ON-ON Quick Black Black 1 

10289888 1C, ON-ON Connect White White 1 

104898NN 1 K, ON OFF-ON Black Black 2 

10489888 1K,ONOFFON While White 2 

NOTES: ' UL & CSA - 8 A, V. hp, 250 V AC; 8 A, 12 V DC non-Inductive load. 
(Other European Approvals available) 2 UL & CSA - 5 A, Yo hp, 250 V AC; 5 A, 12 V DC non-inductive load. VDE -- 6 (4) A, 250 V AC. 

SERIES 200 - SINGLE POLE, 2-POSITION, HIGH CURRENT, 
ILLUMINATED & NON-ILLUMINATED ROCKER SWITCHES 

UL & VDE approved (CSA applied for) switches have up to 16 A switching; lA or lC circuitry; solder or .25 in. quick-connect ter
minals; locking action; m~tte black or white housings; red, amber, matte white, matte black & matte black/red rockers. Snaps 
Into 1.181 (30 mm) x .433 In. (11 mm) panel openings from front. Inrush current: 200 A, 250 V AC, 10 ms. Matching indicator 
lights available; contact Switch craft. Dim.: 1.17 in. long x .551 in. wide x 1.118 in. (quick connects) behind panels. 

(Other European Approvals available) 

NOTES: 'UL. GSA & VDE approved -

16 A. 3/4 hp; 250 VAG; 12 A, 28 V DG 
non-inductive load. VDE approved - 16 (6) 
A, 250 VAG. 

'UL & GSA approved - 16 A. 250 VAG. 

SERIES 200-Locking Action 
Part 
Number Circuitry Terminals 
200B2NN 1A, ON-OFF Solder 
200B2NNR 1A, ON-OFF Lug 
200B5NN 1A, ON-OFF Quick 
200B5NNR 1A, ON-OFF Connect 
202B2NN 1C, ON-ON Solder 
202B2NB 1C, ON-ON Lug 
202B5NN 1C, ON-ON Quick 
202B5NB 1C, ON-ON Connect 
200NB2ANKR 1A, ON-OFF 
200NB2ANKA 1A, ON-OFF Solder 
200NB2ABKR 1A, ON-OFF Lug 
200NB2ABKA 1A, ON-OFF 
200NB5ANKR 1A, ON-OFF 
200NB5ANKA 1A, ON-OFF Quick 
200NB5ABKR 1A, ON-OFF Connect 
200NB5ABKA 1A, ON-OFF 

Housing Rocker Current 
Color Color ilium. Ratings 
Matte Black Matte Black 
Matte Black Matte Black/Red 
Matte Black Matte BlaCk 
Matte Black Matte Black/Red No 1 
Matte Black Matte Black 
Matte White Matte White 
Matte Black Matte Black 
Matte White Matte White 
Matte Black Red 
Matte Black Amber 
Matte White Red 
Matte White Amber Yes 2 
Matte Black Red 
Matte Black Amber 
Matte White Red 
Matte White Amber 

Switchcraft, Inc., 5555 N. Elston Ave., Chicago, IL 60630 Tel. (312) 792-2700 TWX 910 221 5199 FAX (312) 792-2129 
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Switchcraft 
A RayIbean Company 

OW Multi·Switch SWITCHES 

The DW (double-wipe) Multi-Switch switch is available up to 18 sta
tions in a single row & ganged assemblies with interaction be
tween rows. Max. switching per station is 4-C (4PDT). Each station 
utilizes specially designed switching modules with U-shaped, high 
reliable bifurcated contactors rated at 3 amps, A.C.; 0.5 amp, D_C., 
125 V, non-inductive load. OW Multi-Switch switches are available 
in 5 series; 65000, 66000, 67000, 70000, and 71000. All provide four 
standard functions: Interlock - actuating a pushbutton auto
matically restores to normal the pushbutton previously actuated. 
Lock·Out - prevents operation of more than one pushbutton at a 
time. This feature is included on all interlock switches. Non-Lock -
each pushbutton has momentary action. All-Lock - all pushbut
tons. except release, lock when depressed. All pushbuttons 
restored to normal by actuating (momentary) release pushbutton. 
Push·Lock/Push-Release - pushbuttons iock when depressed 
and release when again depressed. All Series - push buttons on 
3/13" centers. OW Multi-Switch switches are available in single row 
assemblies with interlock and all-lock functions from one to twelve 
stations: with non-lock and push-Iock/push·release functions up to 
18 stations. 

Series 65000~ Non-Illuminated. Integral pushbutton 
Series 66000- Non-Illuminated verSion of Senes 67000 
Series 67000-lllumlnated push buttons 
Series 70000, 71000~ Non-illuminated, cross-rib plungers 
accept up to 12 different styles of push buttons 

littel Multi·Switch SWITCH ES 

~ 
Series 35000-Non-illuminated. 
Compact, rugged multiple-station switches feature up to 
6PDT per station in .6 square inch space_ Excellent selec
tion of contacts for low or high current switching. Plungers 
accept nine different Switchcraft push buttons. Mechanical 
functions are: interlock, ail-lock, non-lock and push-lock! 
push-release. One to 18 stations; many legends are possible. 
Series 36000-Non··illuminated companion series to Series 
37000. All other basic functions and features are same as 
Series 35000 
Series 37000-Smgle lamp Illumination at each station All 
other basic functions and features are same as Series 35000 
Series 38000-Twin lamp illumination using low power, Jow 
heat lamps. All other basic functions and features same as 
Series 35000 

SWITCHES 5100 

MOMENTARY 
Button Switch SWITCHES 

Miniature pushbutton sWitches are enclosed In metal housing. Ter
Inals solder lug Contacts Internal nickel Silver, 250 mA, 30 W 
max, AC, non-Inductive. Series 903, 913: behind panel mtg. Se
ries 923, 933: front maunt All sWitches bushing mount 

903 & 913 923 & 933 

"Tini·Slide" SWITCH ES 

~ o~ 
~ 

1 ~ ~ 0 

Miniature ."Tini-Slide·· switch~s are precision locking 
sWitches With unique lift/Wipe/slide action and sliver con
tacts Ratings· 0.5 ,.'\...125 V AC or DC. non-Inductive. 2- and 
3-position types U L listed. Solder lugs or PC terminals 
Crowned knobs 
Series 56000 - DPDT & DPTT Series C63000 - 4PDT 
Series C62000 - Side Knobs 

EUROPEAN LINE VOLTAGE 
SELECTOR SWITCHES 
NEW! 10 A SWITCH 

Durable slide switches provide quick and easy program
ming/ selection of 115 V or 230 V primary power in elec
trical/electronic equipment for international marketplace_ 
UL CSA and VDE (Verband Deutscher Elecktrotechniker) 
approved. Mountings are flange or PC (straight or right 
angle)_ DPDT, locking_ Ratings;lJL & CSA; 2A. 250 V AC & 
4A_ 125 V AC_ VDE; 2 A. 250 V AC_ Switches also designed 
to comply with CEE and IEC requirements Legends; 
115 V-230 V. New 10 A switch rated; 10_1 A, 125 V AC; 5 A, 
250 V AC. Submitted to UL & CSA for listing_ 

SLI DE SWITCH ES 
.~ 

~' 
Instrument quality Switchcraft slide switches 
have low cost, precision "double-wipe" contacts 
with "U"-shaped bifurcated contacts rated at 
0.5 A DC, 3 A AC, 125 V, non-inductive. Solder 
lugs have 5/6." dia. center holes and wrap
around notch. Various knob styles: crowned, 
rocker, flush_ U.L & C.S.A. listed types and 
heights. Up to 4 poles of switching with locking 
or momentary action. 

Series 46000 - General purpose slide switches 
Series 47000 - Tandem switches 
Series 48000 - 4-gang slide switches 

Switchcraft, Inc" 5555 N. Elston Ave., Chicago, Il 60630 Tel. (312) 792-2700 TWX 910 221 5199 FAX (312) 792-2129 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1849 
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'liar THE SOURCE FOR MULTI-CONTACT 
RELAYS AND SWITCHES 

RELAVS General purpose a~O-series, with 
M. contact ratings to 5A and 900-

series with low-level to 1A ratings. Both available with 
12, 24, 36, 4a, and 52 poles in form A (N.O.), 
form 13 (N.C), q[ld form C (OJ.) and 60 poles, form A. 
Operation from continuous ac or dc power, pulsed 
power (latching), or solid-state 
logic. Environmentally sealed 
and hermetically sealed relays 
for aerospace, shipboard 
and ground support hostile 
environments are available. 

PUSHBUTTON M~mentary push,?utton 
SWitches, 80o-serles 

SWITCHES only are available with 
12 to 36 poles, form C. 

Typical applications include press-to-test for 
control panel lamps, 
reset, and all-call. Dust
tight construction only. 

SELECTOR 
UNITS 

Standard T-Bar relays, 800 or 
900-series, are packaged as an 
automatic selector unit to ran
dom or sequential circuit selec

tion and addressed through binary weighted coils. 
Available as Treeselect (all unaddressed lines re
main open) or Norselect (all unaddressed lines con
nected to a bus), 
selector units can 
be provided 
with 16 to 128 
positions. 

TOGGLE 
SWITCHES 

Same a~O-series and 900-
series as relays. Available 
with 12 to 144 poles in form 

C. maintained action. 
Typical life in excess of 50,000 operations. Normally 
dust-tight, T-Bar toggle 
SWitches are also 
available in 
an environmentally 
sealed version. 

PLUGGABLE 
MODULES 

Pluggable modules use 
standard T-Bar multi-con
tact relays in either a 
one relay configuration 

or two relays independently controlled with no 
common failure mode. Plugged into T-Bar printed 
circuit card cages, 
any desired 
switching 
configuration 
can be 
established by 
backplane 
wiring. 

CONNECTORS T-Bar plug-on connec-
.. tors are available for all 
relays and switches. Each connector provides 
wiring to one-half of a wafer deck (6 poles; A, B, or 
C). A 36-pole device, for example, requires 6 con
nectors. Two connector versions are available. One 
accommodates individual wiring with crimp-on 
connectors; the other is used to mass-terminate 
ribbon cable. 

-':lIar,NCORPORATED One Enterprise Drive. Shelton. CT 06484 
.' a !\Il~cr.~H company Telephone: (203) 926-1801. TWX: 710 468·3210 

.. 

8-1850 For manufacturers' sales offices, see yellow pages EEM 1989 



5100 SWITCHES 5100 

lecb 
'a.Pu! 

SWITCHES & ATTENUATORS 
FEATURES OF TECH LABS SWITCHES 
• Precious Alloy Contacts 

• Low Electrical Losses at HF TEL: (201) 944-2221 
FAX: (201) 944-1653 
500 Tenth Street, 
Palisades Park, 
New Jersey 07650 

• Fixed or External Adj. Stops 
.10,000 M-Ohms Min. Insulation Res. • Exceptionally Long Life 
• Hi-Pot 1500 V RMS Min. 
• Contact Resistance less than .01 Ohm 

• Adaptability for Remote Drives and 
Controls 

• Low Thermal EMF • Custom Design 
• Low Capacitance between Contacts • Pre-Wired Availability 

TYPE 2000 
ROTARY SWITCHES 

TYPE 3 
UL LISTED 

• Low Contact Resistance <1 Mili-Ohm 
• Insulation Resistance >1 Million 

Meg-Ohms 
• Sizes: 2%," Dia. x '){," Depth/Deck 
• SP or DP/Deck 
• 6 or 12 Pos./Pole MBB 
• Indexing: 30° or 60° 
• Current Capacity: 5 Amps Continuous 

REMOTELY CONTROLLED 

• Available as: Stepping Switch 
Motor Driven Solenoid Drives 
Motor and Geneva Drives 
Enercon AC Incremental Motor Drive 

• Interrupters or Homing Decks Available. 
• May be Remotely Controlled by MasterSlave 

Arrangement: Computer, External Pulse or 
Other AC or DC Operation. 

• Enclosed Molded Construction 
• Size: 11/4" Dia. x 1/2" Depth/Deck 
• SP or DP/Deck 
• Up to 12 Pos./Pole BBM or MBB 
• Indexing: 30°,60° or 90° 
• UL Listed: 3 Amp Resistive 120 VAC 

3 Amp Resistive 28 VDC 

OPEN FRAME ROTARY SWITCHES 
SQUARE TYPE 

• 13 Styles Available 
• Sizes: Hi," x Hi"" up to 8" X 8" sq; 

15 Decks max. 
• 1 to 12 Poles/Deck 
• Up to 150 Positions/Pole 
• Current Capacity 15 Amps Continuous 

TOGGLE SWITCHES 

~ .• '" 
p' 

SPST . 

A 
'.0'0' • Meet or Exceed MIL-S3950, MS75028 & 029 

• Size: V4" x W' x 5/16" for SP.ST 
• Size: W' x '12" X 0/'6" for DP.ST 
• Contact Resistance: 10 Milli-Ohms 
• V4 - 40 Mtg. Bushing, V4 or 3Js Ig. 
• Various Combinations of Bushings, Terminals, 

Handles and Housings Available. 
• Contact Rating: 5 Amps @ 28 VDC 

5 Amps @ 125 VAC Inductive Load 

TYPE 2 

• Single Hole Bushing Mtg. 
• Size: 13;4" x 2% "; 34" Depth/ Deck 
• 1 to 4 Poles/Deck 
• Up to 24 Positions/Pole MBB 
• Up to 12 Positions/Pole BBM 
• Indexing: 15°,30°,45°, or600 
• Current Capacity: 5 Amps Continuous 

THUMBWHEEL SWITCHES ATTENUATORS 

• Compact Modular Construction 
• Size: '12" Wide Modules 
• Positive Detent 10,11,12 Positions 
• Wide Range of Codes 
• Various Terminations 
• Kelvin Varly Voltage Divider 
• Decade Transfer Drive Between Digits 
• Capacitance Decades 
• Precision Resistance Decades 
• Current Capacity: 1 Amp. Continuous 

Tech Labs will undertake special prototype 
design and manufacturing of your switch 
and attenuator requirements. We can 
also customize and supply completely pre
wired units. 
Contact our factory for competitive 
quotations. 

EEM 1989 

PRECISION ATTENUATORS FIXED ATTENUATORS 

TYPE 11T AND 11 H PRECISION 
ATTENUATORS - DC to 10 MHz· 
• Circuit: "T" or Balanced "H" 
• Impedance: 50 to 600 ohms, as specified 
• Resistor Accuracy: ±0.1 % or better 
• Accuracy: ±0.1 db to 200 KHz (overall) 

±0.6 db to 2 MHz. Lower values of loss, 
essentially flat to 10 MHz 

Type db db! 
No. Circuit Range Step Dimensions 

l1-T "T" 111 0.1 51J4 "x19"5" 
ll-H Bal. "H" 111 0.1 51/4"x19"x10" 

• On Low Impedance Units, Lower Losses Usable to 100 MHz. 
TYPE 850T AND 850H FOR THE 
AUDIO RANGE 
• Circuit: "T" or Balanced "H" 
• Impedance: 600/600 ohms unless specified 

-Other values to order 
• Range: 2 dial unit gives 93 db in 0.1 db 

steps: 3 dial unit gives 111 db in 0.1 db 
steps 

• Terminals: Telephone type jacks for input 
and output - Solder terminals provided 
on rear for permanent connections: Inser
tion of plugs into jacks lifts rear connec
tions 

• Accuracy: Resistors adjusted to ±0.1% 
excepting low values of loss are ±.25% 

For manufacturers' sales offices, see yellow pages 

L~"" ,,~;, 
~ .. "" 

"'--' 
• Two basic models 
• Standard circuits "T" and Bridged "H" -

others avai lable 
• Octal plug-in base available 
• Up to 80 db loss 
• Many impedance available 

ROTARYNARIABLE 
ATTENTUATORS 

• Five basic models - 1){." to 3/1 dia. 
• All circuit configurations 
• Wide range of impedance 
• Available with detents, tapers and cueing 
• Aluminum anodized can 
• Precious metal contacts 
• Up to 45 steps 
• Audio, video and RF 

8·1851 



a Touch Above the Rest! 
Hardly a day passes without someone calling to say, 

"/ Like The Touch of Your Switches." 

Widely used by manufacturers of computer and video switching equipment, because of VEETRONIX' 
patented design, which combines POSITIVE ACTION with just the right touch. Not loose. Not stiff. 
Just right! 

8·1852 

SHORT SERIES 

. ~ 
t~ 1.50 

1.00 

.19 ,-
LONG SERIES 

r 
1.07 

ib:fi=::a:=;;!=d 

SWITCH CIRCUIT 
FORM DIAGRAM 

-6 A 1----'" 

B 1~6 

1----A 
6 

AA --3 
4----A 1 ______ 6 

BB 4~3 
-6 

AB 1----'" 
4~3 

SWITCHING 
Smgle Pole 
Single Throw 
Normally Open 
Single Pole 
Single Throw 
Normally Closed 

Double Pole 
Single Throw 
Normally Open 

Double Pole 
Single Throw 
Normally Closed 

Double Pole 
Single Throw 
1 Open/1 Closed 
(Break Before Make) 

Voltage And 
Amperage 
AIOpllOn 

SPECIFICATIONS: 

Max.Current (except special order) 
Form A or AA: 500 milliamps (resistive) 
others: 250 milliamps (resistive) 

Max. Voltage 
Form A or AA: 200 VDC (resistive) 
others: 100 VDC (resistive) 

Max. Power Loading 
Form A or AA: 10 watts (resistive) 
others: 7 watts (resistive) 

Max. Initial Contact Resistance 
100 milliohms 

Min. Breakdown Voltage 
250 VDC 

Min. Insulation 
100 milliohms 

Min. Life (reed) 
50 million cycles 

Lamp 
T-1 :y. bi-pin; optional voltage 3-28 

All Plastic Parts 
premium engineering plastic 

Contact Surfaces 
Noble metal 

Terminals 
0.025 Dia. nickel plated 

Key Travel 
.18T' plus or minus .OOT' 

Pre-Travel 
Min .. 050" 

Min. Overtravel 
.020" 

Operating Force 
2.5 oz. to 20 oz. = 0.7 oz. 

• OPTIONAL ILLUMINA nON! 
• HERMETICALL Y SEALED CONTACTS/ 

• CHOICE OF SWITCH FORMS/ 
• BI-LEVEL & ALTERNATE ACTION/ 

• REGULAR & LOW PROFILE UNITS! 

SEND YOUR SPECS FOR QUOTE 
WRITE OR PHONE 

VEETRONIX, INC. 
BOX 480 Lexington, NE 68850 (308) 324-4600 

TWX: 910-960-4741 FAX: (308) 324-4985 
Ask for Eddie Howerter 

MADE IN U.S.A. 

For manufacturers' sales offices, see yellow pages 



Available in a variety of configurations, these 
panel switches have the same "JUST-RIGHT-TOUCH" 
as our line of keyboard switches. In addition, we will 

build to your specifications at very competitive prices. 

See specifications and table of contact forms on facing page. 

'IITRO.IITM Ilye", 
VEETRONIX will provide just the right cap for your requirements, either from 
standard styles, or custom-made to your exact specifications. Our in-house tool 
and die shop permits the flexibility to meet your individual needs. We offer a wide 
choice of colors. Cap adapters permit use on either an illuminated or unilluminated 
switch. Relegendable styles available for 1-space and 2-space caps. 

SOME REPRESENTATIVE CAPS AND ADAPTERS: 

.720" SQUARE CONCAVE 
RELEGENDABLE CAP 

.720" SQUARE, FLAT-TOP 
RELEGENDABLE CAP 

.600" SQUARE 
RELEGENDABLE CAP 

V7001 1-SPACE 
CAP 

ADAPTER FOR 
ILLUMINATED 

SWITCHES 

ADAPTER FOR 
NONILLUMINATED 

SWITCHES 
1-SPACE 

CAP 

CUSTOM MANUFACTURING: 

V7001 2-SPACE 
CAP 

V70022-SPACE 
CAP 

VEETRONIX can mold special plastic parts to meet your most exacting 
requirements, either from your mold or from one we design and build for you in our 
tool and die shop. VEETRONIX can also do custom assembly of electronic and 
electro-mechanical devices. Send specs for quote. 

VEETRONIX 
P.O. Box 480 

Lexington, NE 68850 

For manufacturers' sales offices, see yellow pages 

PHONE: (308) 324-4600 
TWX: 910-960-4741 

FAX: (308) 324-4985 

5100 
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Amkey 8·1856 ..J ..J ..J ..J ..J ..J 

Bergquist 8·1858 ..J ..J ..J ..J ..J ..J ..J ..J 

Cherry 8·1859 ..J ..J ..J ..J ..J ..J 

-- ---

Digltran 8·1860 ..J ..J ..J ..J ..J ..J ..J ..J ..J ..J ..J 

_._--_ .... _. __ ._- ----

Electronics I 
Research Assoc. 8·1861 ..J ..J ..J l ..J ..J ..J ..J ..J ..J ..J ..J ..J ..J 

~---- .. -- --

Flex-Key 8·1863 ..J ..J ..J ..J ..J ..J ..J ..J ..J ..J ..J ..J 

Grayhill 8·1864 ..J ..J ..J ..J ..J ..J ..J 

- -

Intaq Electrotouch 8·1866 ..J 
I 

..J ..J ..J ..J ..J ..J ..J ..J ..J ..J ..J 

Interswitch 8·1867 ..J ..J ..J ..J 

Jayco 8·1868 ..J ..J ..J ..J ..J ..J ..J ..J ..J 

Low Key Corp. 8·1870 ..J v ..J ..J ..J ..J ..J ..J 

Lucas Duralith 8·1873 ..J ..J ..J ..J ..J ..J ..J ..J 

---------- . ~--.- .. -

LZR 8·1875 ..J ..J ..J 

Mechanical 
Enterprises, Inc. 8·1876 ..J ..J ..J ..J 

Memtron 
Technologies 8·1878 ..J ..J ..J ..J 

--

NMB Technologies 8·1879 ..J ..J ..J ..J ..J 

----

Oak Switch 8·1880 ..J ..J ..J ..J ..J ..J ..J ..J ..J v 
-_ .. _------- -

Orbit Instrument 8·1881 ..J ..J v ..J ..J ..J ..J 

-------_. 

Preh Electronic 8·1882 ..J ..J ..J ..J ..J ..J ..J 

-

George Risk Inds. 8·1883 ..J , ..J ..J ..J ..J , ..J 

.-----

Texas Instruments 8·1885 ..J ..J ..J ..J ..J ..J ..J 

8·1854 For manufacturers' sales offices, see yeliow pages EEM 1989 



Accuracy 
The variation of unit perfonnance, i.e., 
time delay, voltage trip point, etc., over 
the specified conditions of ambient 
temperature, input voltage range, and 
time between operations. 

Adjustability 
The changing of a unit set point, within 
the specified range of unit operation, by 
means of internal or external adjustment 
mechanism (i.e., changing time delay 
with potentiometer). 

Contact Rating 
The electrical power-handling capability 
of relay contacts under specified envi
ronmental conditions and for a pre
scribed number of operations. 

Delayed Interval Timing 
Function 
Input voltage is applied continuously. 
The timing cycle is started by momen
tarily actuating the control circuit. The 
functions of separate Delay-On-Operate 
and interval type timers are combined in 
one package providing a single OFF
ON-OFF output cycles 
Also called: single shot. 

Delay-On-Operate Timing 
Function 
Application of the input voltage starts 
the time delay. At completion of the 
time delay, the relay contacts transfer. 
Also called: Delay-On-Make, On-Delay, 
Delay Relay, Delay-On-Pickup. 

Delay-On-Release Timing 
Function 
Input voltage must be supplied contin
uously to timer. Actuation of control 
circuit causes relay contacts to transfer 
immediately. Time delay starts when 
control circuit is released. The relay re
mains energized for the duration of the 
time delay-then de-energizes. 
Also called: Delay-On-Break, Off-Delay, 
Delay-On-Dropout, Delay-On
Energization. 

Frequency Sensor 
A device that monitors a predetennined 
overfrequency and/or underfrequecy con
dition, and changes output state when 
these conditions exist. 

Hysteresis 
The difference between the response of a 
unit or system to an increasing and a 
decreasing signal (example: a voltage 
sensor). 

Interval Timer Timing 
Function 
Application of input voltage causes re
lay contacts to transfer and time delay 
to begin. At completion of the time 
delay, the relay contacts return to de
energized state. 

Also called: Delay Interval, One Shot. 

Output Control 
The switching device, either solid-state 
or electromechanical, used in the unit to 
control the load connected to the output 
tenninal(s). 

Phase Sensor 
A device that monitors for proper phase 
rotation in 3-phase systems. 

Programmability 
Ability to modify function, time delay 
or input voltage of a timer. 

Recovery Timer 
(Delay-On-Operate/Interval 
Timer) 
The minimum time that input volt
age must be interrupted prior to 
time-out to insure a successive tim
ing cycle within the specified limits. 

(Delay-On-Release) 
The minimum duration of time that 
control circuit must be re-actuated to 
insure a new timing cycle when the 
control circuit is released. 

Recycle Time 
(Delay-On-Operate or 
Interval Timer) 
The minimum time that input volt
age must be interrupted after the 

timing cycle is completed to assure 
a successive timing cycle within the 
repeatability specified. 

(Delay-On-Release) 
The minimum duration of time that 
control circuit must be actuated to 
insure a successive timing cycle 
within the repeatability specified 
when the control circuit is released. 

Repeat Cycle Timer Timing 
Function 
Application of power automatically 
initiates continuous off-on cycling of 
the output relay. 
Also called: flasher, intervalometer 

Reset Time 
The time required for the contacts to 
return to nonnal position when power 
is removed. 

Reverse Polarity Protection 
Blocking circuitry arrangement within 
the timer to prevent damage or output 
actuation if reverse polarity input volt
age is applied. 

Tolerance 
The difference between specified and 
actual timing or sense point (factory 
setup tolerance). 

Transient PL'"utection 
Prevents damage to unit if positive or 
negative transients are applied to the 
unit. Insures proper operation of the 
unit during and after transient occur
rence. Max. transients are usually 
specified as to amplitude and duration, 
i.e., lOOOV for 1 second. 

Trip Point 
The predetennined point at which a 
sensing device is set to change the out
put state. 

V oltage Sensor 
A device that monitors for a predeter
mined overvoltage and/or undervoltage 
condition, and changes output state 
when these conditions exist. 



5150 KEYBOARDS & KEYPADS 5150 

A Imlle'" 55 Chase Street, Methuen, MA 01844 
~ ~,~. (508) 975-5445· FAX (508) 975-0357 Solid State Keyboards 

4mkey 
delivers! 

custOI11 deSigned keyboard 
systel11s 

To meet your commercial, industrial or military require
ments, Amkey's engineering staff works closely with your 
design team to build a quality product. We build state~of~ 
the-art keyboard systems for pOint of sale terminals, 
graphics displays, N/C equipment, medical and electronic 
weapons systems. 

Amkey keyboards offer features like ... 

• Parallel or serial output-TIL or RS232, RS423, 
RS422, etc. 

• Amkey's silent "No-Switch" snap in keyswitches 
• Custom programs for special features include 

different baud rates, sequential codes and key 
functions 

• Full travel DIN standard/sculptured/steppedl 
sloped keyboards 

• Hardware options-clickers, beepers, LEDs, 
displays, lighted targets, trackballs, mice, 
joysticks, etc. 

• Prompt delivery 

AM KEY OFFERS CUSTOM, COMMERCIAL, 
INDUSTRIAL AND MILITARY KEYBOARD 
SYSTEMS FROM CONCEPT TO FIRST 
ARTICLES IN LESS THAN 16 WEEKS. 

CALL OR WRITE AMKEY TODA Y WITH YOUR REQUIREMENTS. AMKEY DELIVERS! 

B·1856 For manufacturers' sales offices, see yellow pages EEM1989 



5150 KEYBOARDS & KEYPADS 5150 

A ImIIB'U 55 Chase Street, Methuen, MA 01844 
~ I\! '~_ (508) 975-5445· FAX (508) 975-0357 Solid State Keyboards 

DIN-64 DIN 106-1 

STANDARD FEATURES 
19mm solid state switches to meet 30mm ergonomic 
requirements (DIN standard) with .150" total key travel 
Solid state capacitance technology 
MCS-48 series microcomputer controlled (8048,8035, etc.) 
Cursor control keys 
Amkey's patented phase-detector 
+5 volt operation 
Asynchronous serial TIL ASCII output 
Automatic-repeat enable/disable 
Power-up reset 
4 Modes 
Two shot molded keytops with sculptured typing area and matte 
surface 

DIN 124,.-_______ , 

STANDARD FEATURES 
19mm solid state switches to meet 30mm ergonomic 
requirements (DIN standard) with .150" total key travel 
Solid state capacitance technology 

• Microcomputer controlled 
• 20 function keys across top row for improved software capability 

Amkey's patented phase-detector 
Asynchronous serial ASCII output and input 
RS-232 9600 baud 
Automatic-repeat enable/disable 
4-led display 
Power -up reset 
4 Modes 
3 user location homing bump keys 
Two shot molded keytops with sculptured typing area and matte 
surface 

MPNK 114 

STANDARD FEATURES 
Microprocessor controlled 
Single +5 VDC supply 
Eprom programmable 
Solid state circuitry 
N-key rollover 

• Automatic repeat enable switch 
Two-shot molded key tops 
High reliability 
Rigid chassis mounting 
Low profile 
Rugged construction 
Low power requirement 
Sculptured typing area 
Shift lock and caps lock w/LED target in key 

• Serial transmission at multiple baud rates 

STANDARD FEATURES 
19mm solid state switches to meet 30mm ergonomic requirements 
(DIN standard) with .150" total key travel 
Solid state capacitance technology 
MCS-48 series microcomputer controlled (8048,8035, etc.) 
Full 21 function keys across top row for improved software 
capability 
Amkey's patented phase-detector 
+5 volt operation (12V option on longer cable) 
Asynchronous serial RS-422 ASCII output with jumper selectable 
300,2400,4800,9600 baud 
Automatic-repeat enable/disable 
Power-up reset and externally resettable 
Selectable serial logic 
5 Modes 
3 user location homing bump keys 
Two shot molded key tops with sculptured typing area and matte 
surface 

MPNK 101 

STANDARD FEATURES 
Microprocessor controlled 
Single +5 VDC supply 
Eprom programmable 
Solid state circuitry 
N-key rollover 
5 modes 
Automatic repeat enable switch 
High reliability 
Sculptured typing area 
Two-shot molded key tops 
Rigid chassis mounting 
Low profile 
Rugged construction 
Low power requirement 
Lock key with LED target 
Serial or parallel output 
Multiple baud rates 

SNK 16 

STANDARD FEATURES 
Serial RS 232C interface 
Prom Programmable 
Solid state circuitry 
N-key rollover 
Two-shot molded key tops 
High reliability 
Rigid chassis mounting 
Rugged construction 
Low power requirement 

EEM1989 For manufacturers' sales offices, see yellow pages 8-1857 



5150 KEYBOARDS & KEYPADS 5150 

Bergquistllembrane Switches 

Bergquist Company designs and builds custom mem
brane switches especially suited for harsh environ
ments. Bergquist membrane switches are reliable and 
include the best graphics you can buy. 

Bergquist membrane switches are often designed into 
an assembly to replace conventional discreet switches. 
Switch panels enable the designer to condense the con
trol area and include more keys than bulky -'discreet 
switches will allow and in most cases show a significant 
cost savings. 

Membrane switches are constructed in three different 
ways to meet the requirements of various applications. 
Circuitry can be either screened silver ink on polyester 
substrates or etched copper circuitry on a flexible or 
hardboard layer. These various constructions can be 
made with either pressure sensitive adhesives or 
Bergquist's HeatSealing for harsh environment applica
tions. Screened silver is used for current levels below 
one watt and copper circuitry is used for current levels 
above one watt. 

FEATURES 
Bergquist offers many combinations of features which 
can be added to the basic switch constructions. These 
include: 

• E'HemS"ea)' The HeatSeal switch is especially 
designed for applications with harsh environments. 
Layers are bonded together with thermoplastic adhe
sive which completely protects them from contamina
tion. 

•. LEOs added to the copper hardboard or flex copper 
switch. 

• Embossed domes on silver switches or stainless steel 
snap domes for copper switches to provide tactile 
feedback. 

• Rim or pillow embossed graphics to enhance the look 
and feel of switches. 

• Backer panels added to the switch panel with optional 
studs for mounting. 

• Adhesive backed switch panels to aid in mounting the 
switch panel to the assembly. 

• A variety of interconnects for both flex circuits and 
hardboard switches. These include male and female 
pins, headers, IDC connectors, and others. 

• Electroluminescentlamp panels. 

• Integral lenses screened into the graphic layer, elimi
nate cut-outs or die-cut lenses where applicable. 

• Special shielding materials such as screened silver, 
vapor deposited gold or aluminum, aluminum foil or 
Kapton for EMI/RFI and ESD shielding. 

• Deadfront nomenclature which is only visible when 
backlit. 

• Selective textures applied to the graphics layer ranging 
from rough to matte to non-glare to glossy. 

• Hardcoated graphic panels for improved chemical and 
abrasion resistance. 

• Custom color using recognized color matching sys
tems such as PMS, Federal Standard and Munsell or 
an actual sample to be matched. 

THE BERGQUIST LABORATORY 
To guarantee the quality and reliability of each mem
brane switch, Bergquist Company has developed a com
plete in-house laboratory. The laboratory tests materials, 
processes and completed membrane switches. 

Materials compatibility is a key factor in the reliability of 
a switch panel. Each material is analyzed and tested 
alone and in combination with other materials before 
any construction begins. This is done to prevent interac
tions between materials after construction, for instance, 
solvents in pressure-sensitive adhesives could soften 
conductive silver inks if not carefully controlled during 
manufacturing. 

Along with materials compatibility, the Bergquist labora
tory has done extensive testing on the effects of pres
sure on vented and nonvented switches, hardcoating of 
graphic panels, membrane switch life, actuation force 
and modes of failure in dielectric jumpers. 

Environmental testing attempts to simulate the field en
vironment of completed switches. Switches are tested 
under extremes of heat, humidity and pressure. Life test
ing subjects switches to millions of actuation cycles and 
graphic panels are exposed to chemicals and abrasives 
to test hardcoating. 

The Bergquist laboratory also works closely with trained 
quality control specialists to monitor each step of the 
production process. 

Contact Bergquist Company for free copies of technical 
papers on membrane switch design and testing. 

Call Toll Free 1·800·328·3882 

ElEAliQUI5T 
When Performance Counts 
5300 Edina Industrial Blvd. 
Minneapolis, MN 55435 
Phone: 612-835-2322 
TWX: 910-576-2423 
FAX: 612-835-4156 

8-1858 For manufacturers' sales offices, see yellow pages EEM 1989,. 
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CHERRY ELECTRICAL PRODUCTS 
3600 Sunset Ave., Waukegan, IL 60087 
312/390-3500. FAX312-360-3566 

5150 

Thumbwheel Switches Keyboards and Keyswitches 

EEM1989 

. 
8 1 b 

. 11:', 

Cherry's Thumbwheel, Leverwheel & 
Pushwheel Switches are available in 
over 20 types including Industrial 
Size Thumbwheels and Leverwheels 
(Series no, LIO, TU, LIl) Standard 
Size Thumbwheels (Series T64, T65, 
T71, Tn and T75); Miniature 
Thumbwheels and Leverwheel (Series 
T20, L20, T24, T35, T38, T62 and 
T63); Subminiature Thumbwheel and 
Pushwheels (Series T50, T51, T52, 
T54, T56 and T57); Sub-Subminiature 
Pushwheels (Series T55 and T59). We 
offer many variations in output codes 
and readout symbols. 8-10-12 and 16 
positions, gloss or matte finish. 

Sizes-.590" high .945" high 
1.15" high 1. 20" high 
1.88" high 

VoiceScribe™ 
1000 

Voice command of IBM PC/XT AT or 
compatible. Create custom 
vocabulary for any compatible 
application as you speak, responds to 
words or phrases. Ideal for hands 
free inventory control systems, 
quality assurance inspection program 
or technical records transcriptions 
. . . reduces error potential. 

System includes complete operating 
instructions, tutorials, Dragon KEY 
MS-DOS program interface and 
Dragon LAB application tools. 
Software noise cancelling 
microphone headset and Electronic 
Printed Circuit Board to fit full 
length expansion slot. 

Cherry is flexible, providing a broad range of 
custom designed keyboards ... plus several 
stocked standard keyboards with 83, S4, 
10 1 and 126 key designs. Super enhanced 
G80-2000 IBM compatible including Card 
Reader, Bar Code Reader and Mouse for PC/XT 
and AT systems. GSO-1600 with Bar Code 
only, or with just Magnetic Swipe Reader. 
Reduced footprint GSO-1S00 with full 10 1 
keys is under 16 inches in width. GS1-1000 
with full 10 1 key function in full travel 
membrane technology. 

Individual keyswitches in three types ... all 
with gold wire contacts for high switching 
reliability: 
MX- Ergonomic design in modern full 

travel low profile. Available in linear, 
soft tactile and click tactile. 

M8- Lowest profile keyswitch. 
M7 - Regular keyswitch profile. 

Graphic Tablet 

Software compatible with the top 
CAD program. Create drawings and 
graphics with your personal 
computer. 

Drawings can be erased or stored in 
memory. Features relegendable menu 
strips to execute drawing commands, 
macros and symbols at a touch. 

Has easy to use cursor puck and 
sketching pen. Sixteen option 
selector DIP switches allow user to 
configure the tablet to his computer's 
hardware and data format 
requirements. 

For manufacturers' sales offices, see yellow pages 8·1859 
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INTRODUCING THE LATEST 
IN FULL-TRAVEL 

KEYBOARD DESIGN ••• 
The KD-220 Standard Keyboard Series-All the 

Freedom and Flexibility of Custom Keyboard 
Design Without Costly Tooling. 

MODEL KD-220-1 

The KD-220 and KD-234 keyboard series 
are available in three standard formats 
including IBM compatibility. Digitran also 
offers custom capacitance or mechanical 
keyboards in addition to standard key
boards. While meeting DIN specifications. 
the keyboard features the lowest profile. full 
travel I. J 50 inch) key switches in the industry. 

KD-220 
• DEC VT-220 layout 1 J 05 keys) and IBM 

expanded layout 
• Separate cursor control keys 
• Separate numeric pad arrangements 
• IBM XI AT or ASCII codes 

MODEL KD0234-0 I 

• J 28 key positions for user customization 
• Double shot key tops 
• Low cost enclosure inserts for custom 

configurations 
• N-key roll-over 
• MCBF- J 00.000.000 
• No keyswitch bounce 
• Patented tease-proof switch 
• Frame-less design 
• Keyforces from I to 9 oz. 
• Stepped sculptured key tops 
• Relegendable function keys available 
• Off-the-shelf delivery through distribution 
KD0234-o1 
• IBM expanded keyboard layout 

• Compatible to XT or AT. switch selectable 
• Mechanical gold plated switches 
• Sublimation printed key tops 
• Off-the-shelf delivery through distribution 

Options: 
• Environmental Protection 
• Custom key top legends 
• Custom key top shapes 
• Militarized capability 
• Tactile or linear feel 
• Custom Enclosures 
• Value Added Distribution 
• Fully automated. vertically integrated 

manufacturing 

For Custom Keypad Design, Choose Our KL MINIKEY® Series 

WEATHER READY KEYPAD MEETS NEMA 4X 
ENCLOSURE REOUIREMENTS 

8·1860 

MINIKEY Keypads are available in standard 
arrays of 6. J 2. 16. and 20 keys. 

Standard keys are two-color. molded with 
black characters on white backgrounds. 
Standard frames are black. textured. non-glare 
finished. and special key legends. colors and 
configurations are available. 

Environmental protection is provided by a 
fiexible barrier under the keys to prevent 
contamination of contact area. 

MINIKEYS can be rear or front mounted. 
and are designed to interface with all digital 
logic circuitry including TTL and CMOS. 

Contacts are made of precious metal to insure 
low contact resistance. Contact bounce is 
less than 3 milliseconds. 

Terminations: .025" 1.64mm) square pins (tin 
plated) standard. (.027 max. sq. pins after 
soldering) 
• Tampo printing on frame or keys for custom 

applications 
• One year warranty 
• Standard output codes include: 

6XY. SPI2. 2 of 7. J2XY. SPI6. 2 of 8. J6xy' 
and 20XY. 

DIGITRRn® 
A DIVISION OF XCEL CORPORATION 

3100 New York Drive, Pasadena, CA 91 107 • (818) 791-5600 
TWX: 910-588-3794 TElEX: 67-5485 FAX: (818) 791-9788 

For manufacturers' sales offices, see yellow pages EEM 1989 



o ELASTOMERIC DINTEGRATED/KEYBOARD 
o MEMBRANE o FULL TRAVEL ASSEMBUES 

Consultation Without Obligation 
ERAlREFAC's 15 years of keyboard design and manufacturing ex

pertise is yours for the asking. Call or write us with your inquiries. Our 
experienced engineers will provide the answers you need regarding 
applications and pricing. From keyboard components to totally inte~ 
grated keyboards. ERAIREFAC has the capability to provide ideas and 
solutions. 

Quality And ReliabilHy 
ERAIREFAC carries the highest levels of commitment to quality. 

Years of proven performance in high reliability aerospace, military. and 
tough industrial applications assure our customers that their products 
will achieve both design criteria and field performance. 

ERAIREFAC works to MIL-STD-105. 

State-Of-The-Art TOOling And Assembly 
You can depend on ERAIREFAC for the latestin subassemblies 

and tumkey products. Our manufacturing facilities in Connecticut and 
Taiwan are both equipped with automated assembly lines that include 
chip-on,board wire bonders, S!.ilfacernounl pick·and"placemachines, 
wave soldering machines, and automated test equipment. OUr capa
bilitiesare oomplemented by the ERAIREFAC Design Engineering 
Group, specialists in design and customer inlerfacing. Computer con
trolled too roorncapabilities assure precision tOOling and fast turn. 
arounds. 

There maybe an ERAIREFAC keyboard In your 
future. Write,caU,or fax your specifications to us 
today. 

(~~~~, ELECTRONICS RESEARCH ASSOCIATES, INC. 
• .. •• REFAC ELECTRONICS 
• ~ -,. WEST HILL ROAD ~ WINSTED, CONNECTICUT 06098 

: TEL: (203) 379-2731· -FAX: (203) 379-8861 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1861 



24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

ALL NEW with this 
• edition of EEM 
2800 

//~~--~-@~ GET 
~-----.""--"--'-' ....-.---..... ORGANIZED! 

Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes:' you probably already 
have the EEM File System. But, if you said "No:' 
you really oughtto look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in every
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age. The package contains everything you 
need to set upyourvery own filing system. Best of 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and salestax. If you must use a 
purchase order, please add $2.00 for postage 
and handling. An invoice will be mailed to 
you under separate cover. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 



KEYBOARDS & KEYPADS 

Flex-Key has designed and manufactured keyboards for military 
applications since 1974. Our focus has resulted in unique knowledge 
and experience in our chosen specialty. To our customers, this means 
unmatched competence in military keyboard technology. 
Defense electronics companies from around the globe have come to 
rely on Flex-Key for the highest quality product, engineered and 
manufactured to meet rigorous specifications. 
Contact Flex-Key to learn what our dedication to military keyboards 
can mean for your hardware system. 

FLEX· KEY AN ASTRONICS co. 
~ 

FLEX-KEY CORPORATION, 18 SARGENT STREET, GLOUCESTER, MA 01930 
Phone: (508) 281-2040 Fax: (508) 281-4730 

EEM 1989 For manufacturers' sales offices, see yellow pages 

5150 

8-1863 



5150 KEYBOARDS & KEYPADS 5150 

SERIES 
83 

Btn. 

FLANGE 
MOUNT 

Overall Width 
Features Legend Series Cntrs. Pinout Mounting Ht. Length 3x4 4x4 5x4 

Very Small Size 2·shot 83 
Wide Spacing 2·shot 84 
Environmentally Sealed Printed 84S 
2 Choice Flange Mount 2-shot 86 
Flange Mount, Sealed Graphic 88 
Thin, Wide Spacing Graphic 89 

SEALED KEYPADS 
Nitrile rubber 84S housing seals it to panel; a metalic 
back plane provides EMIIRFI shielding. The contact 
area of the Series 88 is sealed; a separate gasket is 
available to seal it to your panel. 

STANDARD LEGENDS 
Legends for 83, 84, and 86 are molded; for 84S, epoxy 
ink printed. Series 88 and 89 have colorful (blue), sec
ond surface printed graphics. Blanks of 83, 84, and 86 
have snap-on caps for inserts. Removable ABS 84S 
blank buttons can be hot-stamped or epoxy ink printed. 
Adhesive labels are used for blank 89 buttons. For 
legendable verions of Series 88, contact GRAYHILL. 

-262 -252 -292, -293 

.50" 

.75" 

.75" 

.50" 

.50" 

.75" 

Columns Post .35" 2.t" 1.6" 2.1" 
Columns Post .35" 2.1" 1.6" 2.1" 
Columns Stud .50" 3.1" 2.4" 3.1" 
In-line Screw .36" 3.0" 2.2" 2.7" 3.2" 
In-Line Screw .36" 3.0' 2.2" 2.7" 3.2" 
In-line Adhesive .10" 3.5" 2.8" 3.5" 4.3" 

SPECIFICATIONS 
Rated for 3 million operations at 10 mA 24 Vdc, -40°C to +80°C. Contact 
resistance is logic compatible; bounce, less than 4 mS at make, 10 mS at break. 
Housings (except 84S and 89) and molded buttons are .ABS plastic; graphics (88 
and 89) are polyester. Snap on caps are polycarbonate. 

ORDERING INFORMATION 
Keyboards 
Complete the stem number by adding a legend dash number. 

Circuit Code 
Size 2 of 7 (8) Matrix SP/Common Legend Choices 

83AA1- 83AB1- 83AC1-
84AA1· 84AB1- 84AC1· -101, ·102, or ·103 

- 84SAB1· -
3x4 86AA2· 86A82· 86AC2-

88AA2- 88AB2· 88AC2· -143, ·152, or ·172 

- 89AB2· 89AC2- ·l72·A 

83BA1· 83BB1· 83BC1-
84BA1- 84881· 84BC1- ·001, ·002, ·003, 

4x4 86BA2· 86B82· 868C2- -004, -005, or -006 

- 84S881- - ·001, ·004, or -006 

888A2- 88BB2· 88BC2· -053, or ·072 

- 89BB2· 898C2- ·072·A 

- 86JB2· 86JC2· ·201, -202, or -203, 

5x4 - 88JB2· 88JC2- ·252, ·262, or ·293 

- 89JB2· 89JC2- ·252·A, ·262·A, or ·292-A 

Accessories 

Description Series 3x4 4x4 5x4 

83, 
Sheet of 84 unsealed, All Sizes: 87AC2046 
Legend Inserts 86, & 88 

Legend Labels, 
In 2 Sheets 89 All Sizes: 89AC3038·1 and·2 

Gasket Seal For: 
Sub Panel Mount All 88 88M2001·2 88M2009-2 88M2019-1 
Top-Side Mount All 88 88M2012·1 88M2015·1 88M2018·1 

For prices contact a Sales Office, and authorized Distributor, or GRAYHILL. 
Available From GRAYHILL Distributors 

8·1864 For manufacturers' sales offices, see yellow pages EEM 1989 
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!f=.v. ~!"561 HILLGROVE-P-O. BOX 10373· LA ~;X ~~O~ ~~ . ~~~08~3~e,! I 
CREATE YOUR OWN CONFIGURATION AND MAINTAIN BUTTON DISTANCES 

Series 82 Modules 

• 11/16" Button Centers • Ughtable Buttons/Legends 
• Long Stroke, Wiping Contacts • Insertable Printed Legends 
• 4 Sizes in 1 to 4 Poles • Invisible Deadfront Option 

STANDARD LEGENDS OR INSTANT CUSTOM 
LEGENDS 
Telephone modules have molded-in legends. Others 
have slotted caps for printed inserts. Lightable gray 
styles have lighted buttons. Lightable black styles, have 
legend-only lighting with a choice of legends: visible 
(thru-lit style) or invisible (deadfront) when unlit. Insert 
sheet includes letters, 0-19, phone legends, and com-
mon symbols and terms. 

SPECIFICATIONS 

Momentary switches have a total travel of .130" and a nominal over
travel of .080 inches. Operating force is 8 ± 3 oz depending on the 
number of poles. Switches are rated at 100 mA, 5 Vdc for 1,000,000 
operations. Contact bounce is 10 mS or less. Voltage breakdown is 250 
Vac. Insulation resistance is 1000 megohms minimum. Heat resistance 
to soldering is tested up to 260°C. Careful flux cleaning is required since 
switches are not sealed. Lightable modules fit over T-1 size LEDs/iamps 
which are .250" maximum above board. Lamps are not supplied. For 
operatirg temperature, luminosity and factory legends, contact 
GRAYHILL 

DIMENSIONS 
All modules are .750" high. 

Buttons: Length x Width 
1: 0.683 x 0.683 
2: 1.370 x 0.683 

PC board viewed from top 

68/ 
t 003 3: 2.057 x 0.683 500 " , 

6: 2.057 x 1.370' 003 : I 
.----H--~~~~t-~.-7~~,----L 

Actual pin locations depend on I ---1 ----t_ ---j---.l-----r 
circuitry and style. Layout for , :::~ J 
4PST module is shown. '" np 

For prices and discounts, contact a local Sales Office, an authorized 
Distributor or Grayhill. 

Available from GRAYHILL Distributors 

SYSTEM 87 Modules 
• Low Profile, Audible Dome Contacts 
• 1/2" Maintained Button Centers 
• Preprinted Insertable Custom Legends 

LEGEND INSERTS 
Self adhesive printed inserts are die-cut to fit buttons. Sheet 
includes common symbols, terms, letters and 0-99, printed 
in black on clear film. Blank inserts are included for use 
with dry transfer lettering. Dry transfer assortments in 3 
sizes of matching type are also available. 

SPECIFICATIONS 

Logic compatible contact resistance and rated at 10 mA, 
24 Vdc for 3 million operations. Voltage breakdown is 250 
Vac. Contact bounce is less than 4 mS at make, 10 mS 
at break. Travel is .015"; operating force is 300 grams; 
operating temperature is - 40°C to + 80 DC. 

Snap-On Cap 

For prices and discounts, contact a local Sales Offices, an 
authorized local Distributor or Grayhill. 

Available From Your Local GRAYHILL Distributor 

Pat. No .. 3.818.169 

No. Of Buttons Circuitry Of Each Button Part Number 

Unlighted Telephone Keyset-TOP'-_S_iX_B_u_t_to_n_s __ ..,-______ _ 

6 Single Pole/Single Throw 
6 Two Pole/Single Throw 
6 Three Pole/Single Throw 
6 Four Pole/Single Throw 

82-601-65 
82-601-86 
82-601-87 
82-601-88 

unlighte
6
d Telephone Keyset-Bottom SiX.-Bu-t-to-n--"---:C

8
'C"2_"'C

6
'C"01"-_'C"89---

Single Pole/Single Throw 
6 Two Pole/Single Throw 82-601-90 
6 Three Pole/Single Throw 82-601-91 
6 Four Pole/Single Throw 82-601-92 

Unlighted Gray Modules-For WhIte Legend Inserts 

1 Single Pole/Single Throw 
Four Pole/Single Throw 
Single Pole/Single Throw 
Four Pole/Single Throw 
Single Pole/Single Throw 
Four Pole/Single Throw 
Single Pole/Single Throw 
Four Pole/Single Throw 

Llghtable Gray Modules-For Legend Inserts 

1 Single Pole/Single Throw 
Two Pole/Single Throw 
Single Pole/Single Throw 
Two Pole/Single Throw 

6 Single Pole/Single Throw 
6 Two Pole/Single Throw 

82-101-71 
82-101-74 
82-201-41 
82-201-44 
82-301-61 
82-301-64 
82-601-81 
82-601-84 

82-150-38 
82-150-16 
82-350-12 
82-350-9 

82-650-19 
82-650-9 

Llghtable Black Modules-For Thru-Lit or Dead/rant Inserts 

1 Single Pole/Single Throw 82-150-211 
1 Two Pole/Single Throw 82-150-213 
3 Single Pole/Single Throw 82-350-41 
3 Two Pole/Single Throw 82-350-43 

Single Pole/Single Throw 82-650-71 
Two Pole/Single Throw 82-650-73 

Legend Insert Sheets 

White Legends on Clear Film 
Black Legends on Clear Film 
Thru-Lit White Legends Out of Black 
Deadfront Legends Out of Black 

ORDERING INFORMATION 

Type 0/ Module 
Or Legend 

1 Button-SP/Common Bus 
2 Button Strip-SP/Com. Bus 
3 Button Strip-SP/Com. Bus 
4 Button Strip-SP/Com. Bus 
5 Button Strip-SP/Com. Bus 
6 Button Strip-SP/Com. Bus 
12 Button-Matrix Circ. 
12 Button-SP/Com. Bus Circ. 
16 Button-Matrix Circ. 
16 Button-SP/Com. Bus Circ. 
Sheet of Legends Inserts 
Dry Transfer Assortment 
Dry Transfer Assortment 
Dry Transfer Assortment 

Size 

0.5 x 0.5 
0.5 x 1.0 
0.5 x 1.5 
0.5 x 2.0 
0.5 x 2.5 
0.5 x 3.0 
1.5 x 2.0 
1.5 x 2.0 
2.0 x 2.0 
2.0 x 2.0 
Die-cut 

Small Type 
Med. Type 
Large Type 

82AC2017-1 
82AC2050-1 
82AC2055 
82AC2060 

Part 
Number 

87CC3-201 
87DC3-201 
87EC3-201 
87FC3-201 
87GC3-201 
87HC3-201 
87A83-201 
87AC3-201 
87B83-201 
87BC3-201 
87AC2046 

87-DT-2096-088 
86-DT-2096-125 
86-DT -2096-187 

EEM 1989 For manufacturers' sales offices, see yellow pages B·1865 
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• Membrane Switches 
• PCB Switching Assemblies 
• Elastomer Keypads 
• Transparent Membrane 

Touch Screens 
• Electroluminescent Panels 

VERTICALLY INTEGRATED 
MANUFACTURING 
Pre-tested, ready-to-install key panels reduce your 
assembly costs. 
• Custom Design and Graphics 
• Color Filter Windows 
• Multiple Hard Coat Finishes 
• 100% Functionally Tested 
• Installation-ready 

PROCESS-CONTROLLED 
PRODUCTION 
• Computerized quotation, order entry and 

production tracking through final shipment 
• CAD Engineering 
• On-site Tool & Die facility 
• Laser-based art generation 
• Spectrophotometer color analysis and match 
• Class 1000 Clean Room print stations 
• 100% testing for continuity, resistance, dielectric 

strength a nd actuation force 
• Documented OA to MIL-I-45208A 
• Prototype service . 

INTAO SUPPORT SYSTEM 
• Trained, nationwide sales force 
• Experienced design/manufacturing team 
• Follow up assistance after product delivery 
• One account manager tracks each job from quote 

through Shipment, coordinating manufacture to 
meet your production schedule. 

INTAO ELEGROTOUCH SYSTEMS is the touch 
product division of GM Nameplate. We have been 
manufacturing key panels for a decade, and 
supplying product identification components to 
major manufacturers world wide since 1954.INTAO 
is housed in the 97,000 sq. ft headquarters/ 
manufacturing facility. 

GM NAMEPLATE CUSTOM PRODUCT 
lDENTIFICATION COMPONENTS 
• nameplates 
• roll and computer imprintable labels 
• cosmetic front panels and overlays 
• fabricated subassemblies 
• fleet graphics and signage 
Call Customer Service 206-284-2200 for 
information, samples or price quotation. 

SWITCH SPECIFICATIONS 

ELECTRICAL 

IllEMIUIANE ANI) PCBKIY PANELS 
lactile 
Metal Dome 

Tactile 
Polydome 

KEYBOARDS & KEYPADS 5150 

~ \~' SHORT AND FULL TRAVEL 
JJ j '{EY PANELS 

TM 

ilea-...~'M 

Membrane/ 
Non Tactile 
Overlay 

EMljESD Shield 
(optional) 

Top Membrane 

Spacer 

Bottom Membrane 

Subpanel 
(optional) 

CONSTRUCTION 

PCB/Tactile/ 
Metal Dome 
Overlay 

Metal Dome 
Spacer 

PCB 

Rubber Keypad 
with Plastic Key top 
Overlay jbezel 

Plastic Key top 

Rubber Keypad 
(with carbon pill) 

PCB 

GRAPHIC OVERLAY Subsurface printed polycarbonate or polyester. No limit to perfectly 
matched colors. Surface protected from chemical attack and abrasion with hard coat finishes. 
Can include transparent, deadfront or colored display windows; selective texturing; embossed, 
die-cut and/or relegendable areas. 
SWITCH Normally open, single pole, single throw momentary contact device, activated by 
light, direct pressure. Standard encoding xy or common bus. 

MEMBRANE Layers of thin, flexible film (printed circuit patterns, insulators and spacers), die 
cut and laminated with high strength adhesive to form low profile switches. Can be installed 
to a subpanel. complete With mounting hardware, or fit within a bezel or housing. 
Non Tactile Conductive patterns are printed on the facing, inner surfaces of the two 
outermost layers, separated, except at the contact pad, by a spacer. Tactile Substitutes metal 
domes (or polyester dome layer) for the top circuity, as a shorting pad. 
PCB Similar to membrane construction, but meets broader electrical requirements and 
permits board mounted components. Substitutes a PCB for the bottom membrane layer, 
forming its own sUbpanel. Accessory PCB used to mount components and for accessory 
circuitry. Mounts directly below the PCB key panel using standoffs. 
ELASTOMERIC KEYPAD Used over a membrane or PCB construction. For extended switch 
life, uses silicon rubber/carbon pills (over a PCB) as the shorting device. Sealed construction 
ideal for harsh environments. Silent feedback available in progressive feel or positive snap. 
Under a plastic key top, snap-action metal domes also can be used. 

EMI & ESD SHIELDING (optional) Printed or fabricated 
from copper, aluminum or other alloys. 
TERMINATION Unterminated (with terminal pads), solder 
tabs, male/female connectors; PCB headers or terminal pads. 

ELASTOMER KEYPANEL5 
Rubber Keypadj Ru~ber Keypad/ Rubber KoYpadj Pf,astit Keytop/R'ubber 
Membrane PCB Switch S.h()rtiog,P~d/ Key""d/Shorting Pad! 

PCBSwitt'h PCB SWitch 

Piani' Keytop/Meta, 
Dome/PCB SwItch 

~~~!:~:rg lO~100InA 
1 Watt 

30 VDC. lUOmA. 
1 Watt 

30"VDC, lOdmA, 30 \It)C. 100mA. 50 VDC, IOOniA, 5()VDC, toOmA !;°VOC .. ,l00rttA, 50'VDe, tOUmA; 

Contact rating 
IP<BI 
Corit:8cf resistance 

COrita~t"bouri~e 

capaCitance 
MECHANICAL 

50110(:, l/XlmA 
,1 Watt 

< lOO ohms 

ACtuatiOn torc:e 3··10 oz. 

Life tycle"" 5,000.000 

Key Ira",,1 .007, ;011111. 

liNI(IRPII,)IIf:NrAL 
OPe:ratin9: temp. ~30<,l ~ +65" C 

Stt)f,:tge','temp. -40~ ~,+80" C 

50 VDC, 100mA, 
t'\Vatt 

< JOO,ohms 

<lOms 

<ZOpf 

H)-: 16oz. 

5,000;000 
;015 .;025 in. 

-30" - +65" C 

-40'-+80'C 

THE CUSTOM TOUCH 

rWatt 
SOlloe,100mA 
1 Watt 

<lOO'ohms 

<lOms 

<20pf 

4~ T1J,(),t. 

1,000,000 

. 010- .030 in, 

~2()Q ~ +55 0 C 

-40"_+80'( 

1 Watt tWatt 1 Watt ,Watt 

:..::::100ohrtls <20,ohms <ZOohms k2() ohms 

<10ms: <Toms <.:::;10ms <tOms 
<20pf ~20,pf "'20 pI «201" 

4~JZoz. 3."10oz. 4~:'2oz. 4-12"". 
5,000,000 5,000,000 5,000,000 $,000,000 

.045 ~ .075 in . . 040 - .075 in. . 045 -.075 iI' . ,040 '- .075 in. 

·30"~+6So C .300 ~+65"C ~30° ~ +6S<l-C _30' _+.65" C 

-:400 ~ +70" C -40', +70"( -40<>:- +109 :( 

From Simple, thin profile membranes to complex, multi board 
PCB assemblies with surface mounted components, each 
INTAO design is custom engineered to meet your 

INTAO ELECTROTOUCH SYSTEMS TM 

Division of GM Nameplate, Inc. 

2040 15th Avenue West, Seattle, WaShington 98119 
206-284-5475 ~ FAX 206-284-3705 

unique reqUirements. 

For more information, samples or price quotation, contact 

8·1866 For manufacturers' sales offices, see yellow pages 

I Watt 

<::20,ohms 

<lOms 

<20pf 

':0 ~:'6 o.Z. 
5,000,000 

.015 - _025·ln . 
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11'1+1+lsiwl'I+H Thumbwheel & Rotary DIP Switches, 
Immersion Proof Key Pad 

ONE OF THE PUROY GROUP OF COMPANIES 

770 AIRPORT BLVD., BURLINGAME, CA 94010· TEL (415) 347-8217· FAX (415) 340-1670· MClfTLX 677-1439 (PURDY UW) 

Thumbwheel Switches RDS Rotary DIP Switches 
~-----

~~~201 21 ~ 
.*'-

Type D&Z Pushbutton Type U 

Available Switches (dimensions in millimeters) 
Series A B 0 E G H L M N P R S U V Z 

Front Mounting • • • • • • • • • • 
Rear Mounting • • • • • Features 
Width 11 12.5 7.62 16 20 10 8 8 7 10 20 10 8 8 7.62 o Available in BCD and hexadecimal codes. 
Height 39 58 24 18 76 33 18 33 18 24.2 33 33 33 26.5 15 o "0" ring around the rotor shaft. Molded-in contacts, 
Mounting Depth 63.6 67.1 33.5 31.5 79 38 31.5 38 31.5 ~8.25 38 38 40 32.5 24 ultrasonic welded body to base. 
Spacer 2.54 mm • o Kinked terminals to hold switches in PC board. 
Spacer 2.7 mm • • • Switches are still socket pluggable. 

The New Interswitch Keypads 1 x 4, 3 X 4 and 4 x 4 
KNM 2 Series KNM 2, 
Immersion Proof (IP 67 
Protection) with Flush 
Keys 1 x 4, 3 x 4 and 
4 x 4 Keypads 

Series KNM 2 

Features: 
o immersion proof, IP 67 rated 
o superb tactile feel 
o long life, 5,000,000 

operations 
o magnetic return (no springs, 

no domes, no membranes) 
o dual gold plated contacts 
o individual addressable 

key tops 
o contact resistance (0.15 fl) 

Technical Data 
Mechanical: 
Housing: 
Key Travel: 
Actuating Force: 
Termination: 
Service Life (at nominal load): 
Electrical: 
Contact: 
Operating Voltage: 
Test Voltage: 
Nominal Current (resistive load): 
Contact Rating: 
Contact Resistance: 
Insulation Resistance: 
Bouncing Time: 
Environmental: 
Application Class (DIN 40040): 
Operating Temperature Range: 
Storage Temperature Range: 
Relative Humidity: 

Protection Type: 

EEM1989 

KNM 3 Series KNM 3, 
Immersion Proof (IP 67 
Protection) with Raised 
Keys 1 x 4, 3 x 4 and 
4 x 4 Keypads 

Series KNM 3 

Applications: 
o shipboard/naval 
o remote outdoor 

communication systems 
(telephones, etc.) 

o geophysical 
o wherever extreme, rugged, 

environmental conditions are 
encountered 

Crastin/silicon rubber 
1.35 mm 
2.2 N±OA N 
Solder pins 
5 x 106 operations 

n.o. contact (5f1 Ni/2f1 Au) 
max. 50 V"", 
500V= 
max. 125 mA= 
max.2W 
<150 mfl 
>102 Mfl 
<5ms 

GSF 
- 40°C to + 70°C 
- 40°C to + 70cC 
75% annual average, 
95% 30 days 
IP 67 

\ 

Order No. Description 
KNM20S14 Keypad, 1 x 4, flush keys 
KNM20S34* Keypad, 3 x 4, flush keys 
KNM20S44* Keypad, 4 x 4, flush keys 
KNM30S14 Keypad, 1 x 4, raised keys 
KNM30S34* Keypad, 3 x 4, raised keys 
KNM30S44* Keypad, 4 x 4, raised keys 
KZDIV34 Sealing ring for front mounting KNM2, 3 x 4. 
KZDIH34 Sealing ring for rear mounting KNM2, 3 x 4. 
KZDIV44 Sealing ring for front mounting KNM3, 4 x 4. 
KZDIH44 Sealing ring for rear mounting KNM3, 4 x 4. 
'Without Keytops 

Standard Key top Sets 
Keytop Sets KKE4L-ACCC, KKEI2L-ALLL, and KKE16L - ALLL have black 
markings on white polystyrol. They also include transparent polycarbonate 
covers. 
The 1 x 4 keypad includes the KKE4L-ACCC keytop marking set. 3 x 4 and 
4 x 4 keypads do not include keytop markings and keytops must be 
purchased separately. 
KKE4L-ACCC set of 20 keytops 0-9/A-F/4 blanks 
KKEI2L-ALLL set of 25 keytops 0-9/A-FI + 1- 1*1#1.14 blanks/12 transparent 

covers 
KKEI6L-ALLL set of 25 key tops 0-9/A-FI + 1- 1* 1#1.14 blanks/16 transparent 

covers 

Other Key top Sets 
Keytop sets KKEI B-A - have black markings on ABS material 

KKE1B-A ... KKE1B-AAAA Set of 12 keytops 0-9/*1# 
KKEI B-ABBB Set of 12 keytops 0-9/*1-
KKE1B-ACCC Set of 16 keytops 0-9/A-F 
KKE 1 8-ADDD Set of 16 keytops 0-15 
KKEI8-AEEE Set of 12 key tops 0-9/+1-
KKE18-AFFF Set of 10 key tops 0-9 
KKE1 8-AGGG Set of 26 key tops A-Z 
KKE18-ALLL Set of 21 keytops, marked 0-9/A-FI + 1-/*1#1. 

For manufacturers' sales offices, see yellow pages 8·1867 



5150 KEYBOARDS & KEYPADS 5150 

. ..-. -..--......... ~ 
507 W. Blueridge Ave .• Orange, CA 92665, U.S.A .• Telephone: (714) 974-1701 • Fax: (714) 998-4954 

LEADERS IN FLAT PANEL TECHNOLOGY 

At Jayco we only manufacture flat panel switch products. This specialization has enabled us to 
design and manufacture products that are consistently preferred for their visual appeal, switch 
performance, and quality standards. These products include: 

MEMBRANE SWITCHES 

KEYBOARDS AND KEYPADS 

MEMBRANE SWITCHES 
Membrane switches are normally open, momentary contact 

switches. Their light weight and low profile (0.030" - 0.040" 
thick) make them ideal for use on portable equipment and on 
rack, console and desktop units where space may be limited. 

Membrane switches are more reliable and economical than 
conventional switching systems and they add design flexibility 
which simply isn't available with any other switch technology. 

Simplicity = Dependability. The switch consists of two con
tacts, one above the other, separated by a specific volume of air. 
Finger pressure on the top contact closes the switch, and release 
of pressure opens it. 

HYBRID SWITCH PANELS 

SILICONE RUBBER KEYPADS 

The contacts are usually made of printed conductive ink. 
Therefore, membrane switches are designed specifically for 
low voltage and low current applications (see technical 
specifications) . 

HYBRID SWITCH PANELS 
Membrane switches are made of flexible materials. 

Hybrid switch panels utilize some aspect of membrane 
switch construction, but are built on printed circuit boards. 
They are therefore, a hybrid of membrane and PCB technol
ogy. 

All hybrid switch circuitry is usually contained on the PCB 
and.switch closure is performed by either a printed mem
brane or a metal dome (as in a tactile switch). 

Hybrid switches can Qe mounted directly to your chassis 
with no additional sub-panel required. They can also be 
supplied as a sub-assembly complete with connectors, hard
ware and LEOs mounted and ready for installation. Signifi
cant savings result from the reduction of the number of 
components necessary to order, stock, and assemble. 

Hybrid switches provide all the advantages of design 
freedom offered by membrane switches as well as conven
tional mounting and connection techniques. 

KEYBOARDS AND KEYPADS 
These simple switch arrays usually do not incorporate all 

the design features available with custom membrane switch 
panels. Since Jayco manufactures custom keyboards and key
pads to your precise design there are no limitations regarding 
size, layout, number of switches, circuitry or graphic design. You 
receive an economical keyboard without standard keyboard 
compromises. 

SILICONE RUBBER KEYPADS 
These are an effective alternative to membranes where addi

tional tactile feedback is required. Switch travel is typically 0.040" 
- 0.060" versus 0.015" for membranes and this is achieved at 
lower operating pressures. Silicone keypads can be conductive 
or non-conductive and with integral or separate keytops. Sili
cone keypads can also be designed into membrane and hybrid 
switch panels to produce totally integrated front panel assem
blies. Call for further information. 

8·1868 For manufacturers' sales offices, see yellow pages EEM 1989 
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507 W. Blueridge Ave .• Orange, CA 92665, U.S.A .• Telephone: (714) 974-1701 • Fax: (714) 998-4954 

FLAT PANEL DESIGN OPTIONS 
The following is a guide to aid in the selection of appropriate features. Contact your sales 
representative regarding any questions you may have. 

EMBOSSING 
Any part of the front panel can be embossed to add a third 

dimension. Switch areas are those most commonly embossed. 
Embossing is usually pad or rim type. With pad embossing, 

the entire switch area is raised like a top hat. Rim embossing 
raises the outline of the switch like a crater. Rim and pad 
embossing can be combined for special effects. 

The type of embossing most appropriate depends upon the 
application. Pad embossing gives a more conventional key
board appearance and is generally used with tactile switches. 
Rim embossing assures better switch location, an important 
factor in applications requiring a lot of data input. 

Unlike many others, Jayco embosses all overlays in-house. 
Proprietary techniques provide exceptional results, lower tool
ing costs, and a perfect match between printing and emboss
ing. 

TACTILE FEEDBACK 
Tactile feedback is the snap action felt at switch closure. It's 

achieved by the oil can effect of a stainless steel or polyester 
dome and gives positive feedback of closure. It's important in 
applications utilizing unskilled operators or where other forms of 
feedback are impractical. 

Jayco makes switches with both stainless steel and polyester 
domes, depending on the application requirements. Metal 
domes offer consistency of operation and reliability. Plastic 
domes are considerably more economical, and make tactile 
feedback a practical feature, even on large switch arrays. 

Our new tease-resistant tactile feedback mechanisms guar
antee simultaneous contact and snap with both metal and 
plastic dome systems. This is a significant improvement over 
other deSigns and effectively eliminates the possibility of miss
keying. 

SHIELDING 
All Jayco panels can be specified with EMI/RFI or ESD shield

ing. The shielding is usually between the overlay and the switch 
layer for maximum protection. Shielding materials include 
metalised polyester, transparent ITO for windows, and printed 
thick film. Grounding or connection to the shield can be by 
separate tab, through the connector, or through hardware. 

SELECTIVE TEXTURES 
This process allows Jayco to offer a textured background 

with optically clear windows for LCD displays without diecut 
window holes in the overlay. The process can also be used to 
highlight particular functional areas of the switch panels. For 
example, the background can be matt textured with high gloss 
switch areas. Different graphic treatments within the texture 
coat can also eliminate other colors. For example, a grid or 
stripe pattern can be created in the texture instead of using 
additional colors. 

INSERTABLE LEGENDS 
Panels can be specified with legend windows behind which 

you can insert different legends/graphics. This is ideal for user 
definable keys, different model options, foreign language ver
sions or prototyping. Access to the legend windows can be 
from the edge of the panel, behind the panel, or from the front. 

INTEGRATED DISPLAYS 
Through proprietary processes, Jayco can provide one piece 

or laminated display windows for almost any kind of display 
device. Windows can be transparent for use with LCDs, or 
filtered, for use with LEDs or vacuum fluorescent displays. Stan
dard filters are available in red, green, or grey. Other filters 
available upon request. 

In addition to providing windows for display devices we are 
now able to integrate thin film plastic LCDs within a membrane 
switch to provide seven segment displays, annunciators and lit 
switches, all in an assembly less than 0.060" thick. Please call for 
more details. 

DEADFRONT PANELS 
Deadfront or secret-til-lit panels are invisible or blank until 

their displays are lit from behind. This effect is typically used for 
warning displays, or where a normal display would clutter up 
the appearance of the panel. Deadfront makes a complex 
instrument appear simpler to the user while making the displays 
more effective. 

JAYCO QUALITY 
Building a switch panel that meets all your requirements 

means more than following a set of blueprints. AtJayco, quality 
begins with an analysiS of your requirements and the applica
tion and environmental details. Only then will appropriate 
materials, design, and construction methods be determined. All 
switches must undergo a comprehensive array of tests including 
aesthetic qualities, mechanical dimensioning, electrical testing, 
actuation force, and life expectancy. In addition, we have 
devised systems that ensure batch to batch consistency. These, 
together with quality assurance systems to provide manufactur
ing to MIL-I-45208A enable a higher degree of reliability than is 
available elsewhere. 

TECHNICAL SPECIFICATIONS 
T ypieal Values 
Current Rating 
Circuit Resistance 
Contact Bounce 

Insulation Resistance 
Dielectric Strength 
Capacitance 
Actuation Force 
Operating Temperature 
Operational Life 

Termination 
Tolerances 
Emboss Height 

SOmA at 30VDC 
Less than 100 Ohms 
Less than 5 Milliseconds (non-tactile) 
less than 20 Milliseconds (tactile) 
1 Gohm Min at I DOVOe 
250VRMS Min 
27 pf Max Between Any Two Traces 
Variable from 30z and up 
-400( to +800 ( 

Greater than 5 Million Operations (non-tactile) 
Greater than I Million Operations (tactile) 
Dupont #C!incher" Offered as Standard 
+ or - 0.01 on as Standard 
O.OJ 0 - O.OJ 5" 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1869 



5150 KEYBOARDS & KEYPADS 5150 

~Iow Icey ~ THERE IS NO GREATER PRIORITY AT LOW KEY 
THAN THE COMMITMENT TO QUALITY & DESIGN EXCELLENCE 

A FULL SERVICE MEMBRANE SWITCH MANUFACTURER 
FEATURING COMPLETE DESIGN, PROTOTYPING AND PRODUCTION 
OF CUSTOM SWITCHES/KEYBOARDS, PC ENCODERS AND ASSEMBLY SERVICES 

INTRODUCING 
1 st KEY SERVICE 
FROM "LOW KEY CORP." 

A comprehensive package that 
translates your prototype design into 
production ready systems in 15 work
ing days or less. 

1 st KEY SERVICE is more than just 
the proven reliability of membrane 
keyboard technology. 1st KEY SERV
ICE is the state-of-the-art in producing 
prototype, brass board, or pre-produc
tion keyboards, in as little as 2 weeks! 
With over 25 years of combined 
hands-on design knowledge and 
CAD/CAE support, your prototype is 
an investment in quality. 

Think what the advantages of 1 st 
KEY SERVICE can do to eliminate the 
work/time loss and bottlenecks cre
ated through confusion and the world 
of parading would-be keyboard sup
pliers flooding your lobbies today. 

i __ l 
1"j.~i.me!!1\ 

CAD/CAE ANALYSIS 
AND CORRECTION 

With 1 st KEY SERVICE your design 
documentation must stand the "test." 
It will undergo CAD/CAE Analysis as 
the 1st step in validating your design. 
If conflicts exist, you will be notified 
immediately by phone and provided 
with options and solutions. 

Most importantly 1 st KEY SERVICE 
ensure conformance to the most rigid 
of mechanical and electrical stand
ards. We can't afford to give you any
thing less than outstanding quality. 

If you've got a hot project that needs 
1 st key treatment call us. 

BACKLIGHTING 
Low Key offers a wide variety of 

options and configurations. Utilizing 
both electroluminescent panels, liq
uid crystal reflective displays and sur
face mount L.E.D.'s. 

CUSTOM SWITCHES/ 
KEYBOARDS 

Low Key membrane products repre
sent the ultimate in state of the art 
materials, design options and opera
tional stability over a wide range of 
User environments. Low Key design 
options, include both polyester film 
and printed circuit board substrates, 
offering a wider range of current, tem
perature and mounting geometries. 

GRAPHICALLY 
APPEALING 

Low Key graphics are more than, 
just so much decorative "window 
dressing." Utilizing its years of ex peri
ence, Low Keys graphic arts depart
ment has met the most enduring 
standards of excellence developed 
over the widest possible range of pho
tographic imaging requirements; And 
end User environments. The graphic 
standards today, are what sells "your 
products" tomorrow. 

UNIVERSAL MEMBRANE 
SWITCH/KEYBOARD 
ENCODERS 

Low Key introduces the USE-144 
universal encoder series, providing a 
pure PC encoding interface for Low 
Keys custom membrane switch/key
board designs. The USE-144 is soft
ware configurable which can be used 
with any contact type keyboard with a 
switching matrix up to 12 x 12 = 144 
keys. 

ASSEMBLY 
SERVICES 

Low Key provides turn-key assem
bly and testing of display, driver and 
controller boards, in conjunction with 
specific switch/keyboard related 
applications. One stop shopping 
lessens the USER exposure to costly 
delays and confusion with multiple 
sources. 

LOW KEY CORP. 105 MAPLEWOOD AVE./ GLOUCESTER, MA 01930-1195/ (508) 281-0448 FAX (508) 281-6321 
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~/ow key 11 THERE IS NO GREATER PRIORITY AT LOW KEY 
THAN THE COMMITMENT TO QUALITY & DESIGN EXCELLENCE 

MEMBRANE SWITCHES 
A Low Key membrane switch con
sists of a decorative, silk screened 
graphic overlay combined with con
ductive inks on a polyester carrier 
which, when assembled, forms a low 
voltage switching device. 
Low Key membrane keyboards are 
sealed from the environment. This 
protects them from gross chemical 
and atmospheric contamination. 
Having no moving mechanical parts 
to fail, the membrane keyboard is 
highly reliable, cost effective, and 
environmentally efficient. 

OPERATING 
CHARACTERISTICS 
• Operating Voltage 30Vdc 
• Operating Current 20ma Typical 
• Contact Resistance 2-50 MilHohms 
• Circuit Resistance 20-300hms* 
• Life Cycles (MTBF) 5,000,000 
• Activation Forces Ounces 3-12 oz 
• Travel Inches 0.006 Typical 
• Bounce, Milliseconds 20 Typical 
• Operating 

Temperature o to 150°F** 
-18 to 65°C" 

Normal range forces can be varied 
to meet your specifications. 

• Depending on size and configuration of 
circuit. 

•• Selected lamination materials are avail
able for high temperature applications. 

DESIGN OPTIONS 
TO CONSIDER 
A. Transparent lens for LCD display 

(UV-hardcoated-clear glossy) 
B. Frosted windows for LEOs 
C. Membrane switch contact with 

embossed locating ring 
D. Die-cut keyways for push buttons 
E. Electroluminescent lighting 
F. Printed gas discharge display 

window (UV-hardcoated-trans
parent green) 

G. UV-textured velvet finish 
H. Membrane switch contact flat 

keypad surface 
I. Printed deadfront legend for 

seven segment display, visible 
only when illuminated. A variety 
of colors available 

J. Membrane switch contact with 
embossed keypad and stainless 
steel domes 

K. Aluminum molded on machined 
subplates 

L. Threaded studs and fasteners 
M. Polycarbonate Face with UV

printed hardcoat finish 
N. Embossed surface for decorative 

effect 
Note: See Design Data Sheets for 

specific details on A through N. 

CONSTRUCTION & FINISHING 
DIE CUTTING 
Low Key utilizes laser cut steel rule 
dies. Steel rule die cutting is carried 
out on all components of the key
board. Typical tolerance levels of a 
steel rule die is generally ±0.010 for 
overall dimensions, and less for die 
cut holes, key ways, cut outs, and 
rounded corners. 

EMBOSSING 
Embossing of the keypad areas on 
membrane switch overlays is offered 
by Low Key, to accent key switch 
areas and to enhance tactile re
sponse. Embossed areas can raise 
circular, square, or rectangular keys 
more than 0.030 inches above the 
overlay surface. 

TERMINATIONS 
Low Key membrane keyboards are 
most commonly terminated with Du
pont! Berg insulation displacement 
connectors. Common to all flat and 
flexible circuit connectors, the 
clincher assembly mates to 0.025 
inch pins or headers on a 0.100 cen
ter to form a complete interconnec
tion system. Low Key offers other 

L.E.D.'S 
If densities are shrinking, combine 

size efficient surface mounted 

L.E.D.'s within your next mem

brane switch design. Low Key's 

construction techniques provide 

unlimited SMD arrays at no 

increase in assembly thickness, 

typically 0.035" to 0.042" . 

types of interconnect systems in 
varying configurations and geom
etry. 

SNAPDOMES 
Low Key metal snap action domes 
provide positive feedback over a 
wide spectrum of operational con
ditions. Dome sizes range from 0.50 
inches in diameter and smaller. 
Domes are fabricated from a passi
vated stainless steel spring material. 
Electrical contact is made when a 
snap dome is given sufficient finger 
pressure, causing the dome to snap 
over into a flattened shape. This 
forces the dimple to bring the top 
and bottom circuits into contact with 
each other. Snap domes are not in 
intimate contact with the circuit. 

Typical specifications on Low Key 
tactile domes are: 
Operational M.T.B.F. 
Total Travel 
Pretravel 
Overtravel Nominal 
Trip Travel at 

Make Point gm 
Tactile Range 

1.0 million 
0.015 max. 

0.008 
0.007 

250 gm ±4 
medium 

ELECTROLUMNESCENT 
PANELS 
The durable thin film of the EL panel 
offers long life, uniform lighting. They 
are individually addressable, and add 
as little as 0.011" to your assembly. 
Capacitance .0035 ufd/in2 
Phase Angle Up to 75 degrees leading 
Frequency 60-400 Hz 
Voltage 115 AC 
Current consumption 0.2-1.0 mAlin2 
Low Key's construction techniques 
provide unlimited SMD arrays at no 
increase in assembly thickness, typi
cally 0.03" to 0.04" thick. 

UNIVERSAL MEMBRANE SWITCH/KEYPAD 
....... . ENCODER . ......... . 
Low Key offers the USE-144 micro-processor based encoder with its custom 
membrane switch and keyboard products. The USE-144 is software configura
ble, detecting and encoding up to 144 keys in matrices up to 12 x 12. Select
able output data provides either, PCXT/AT format or in RS232/432 formats. 
The USE-144 is powered from asingle + 5vpowersupply. No +/- 12vsupply 
is required even for true RS-232 signals. The encoder is uniquely size efficient 
1.500" x 3.500" x 0.500" and is easily mounted to the back of your custom 
membrane switch/keyboard. Complete technical data is available upon 
request. 

LOW KEY CORP. 105 MAPLEWOOD AVE./ GLOUCESTER, MA 01930-1195/ (508) 281-0448 FAX (508) 281-6321 .. ' 
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~Iow keVc f THERE IS NO GREATEIl PRIORITY AT LOW KEY 
THAN THE COMMITMENT TO QUALITY & DESIGN EXCELLENCE 

A TRUE MEMBRANE 
KEYBOARD 
MANUFACTURER 

In a class by itself, when your design 
concept is simple, why take the long 
way around and settle for less? 

Experience and perfection are the 
keys to providing expert design and 
manufacturing leadership. At Low 
Key, we provide you with Over 25 
y~ars of combined engineering, ma
terials management, and manufac
turing expertise. 

GRAPHICALLY 
ApPEALING 

The modern look of Low Key's mem
brane keyboards is aesthetically 
appealing and uniquely stylish. COm
binations of graphic materials and 
processes provide many visual ef
fects, so necessary in this imaginative 
market. 

ECONOMICAL, 
RELIABLE, & 
EFFICIENT 

Membrane keyboards don't just hap
pen! 
We combine old-fashioned one-on
one design review meetings with 
modern, compllter-aided engineer
ing to address each crucial design 
consideration within hours of sche

matic validation. 
Low Key's efficient size and ap

proach to service is the cornerstone to 
premium service and qw;lIity, but at 
prices that are well within your budget 
considerations. 

The essence of quality and reliabil
ity begins when we design your key
board. We engineer quality in the 
lab, not in your customer's facilities. 
Through research and testing, Low 
Key maintains continuous vigilance 
over all materials, processes, and 
operational keyboard characteristics, 

PRINTING 
A GUIDE TO SELECTING 
GRAPHIC OVERLAYS 
Low Key graphic overlays for mem
brane switches and panels can be 
screen printed in an endless array of 
colors, utilizing Low Key's vast li
brary of UV ink formulations. Match
ing colors to PMS standards and 
special corporate colors is standard 
procedure. 

DIELECTRIC COATINGS 
Low Key membrane switches can in
corporate dielectric inks for separat
ing portions of the switch from en
vironmental influences. The dielec
tric coating is a single-component, 
very-high-solids polyurethane. The 
dielectric can be applied over or un
der conductive inks, and will not in
terfere with their conductive abili
ties. 

FILTERS & LENSES 
Transparent inks, in several colors 
including smoke, can be used to pro
vide filter or lens capability to a 
membrane switch or panel key
board. These windows can be clear 
glossy, diffused, or fluffy textured. 
Thii? allows light transmission to be 
controlled from LED or gas dis
charge displays, which are located 
behind the display window. 

DEADFRONTS 
Deadfronts are those portions of the 
panels or switches where messages, 
instructions, or read-outs are com
pletely concealed until the panel 
light is activated. Deadfront graphics 
are used for aesthetic appeal. Addi
tionally, they tend to draw attention 
to a particular function or legend 
when lit. The best deadfront effect 
is achieved when a black back
ground is used. However, most dark 
colors and certain shades of grey 
have been used with satisfactory re
sults. Each application should be 
evaluated using the actual light that 
is to be used with the display, in 
cOlljunction with the deadfront 
panel. 

ULTRAVIOLET CURING 
AND TEXTURING 
Low Key incorporates UV curing of 
the graphic sheet to provide selec
tive texturing of the overlay. Hard
coating may be achieved in a simi
lar way, making the overlay extreme
ly resistant to solvents, chemicals, 
and abrasion.· The UV-cured hard
coat is available in a variety of fin
ishes, including clear glossy, matte, 
and velvet. 
Selective texturing of the overlay, 
with a UV-cured coating, provides 
visual appeal. This is accomplished 
by allowing certain portions of the 
overlay to be textured, while others 
are left clear and glossy, as in a 
window or filter area. Textures and 
colors can be combined to enhance 
the aesthetics of the final product, 
while greatly extending the useful 
life of the switch. 

SHIELDING 
Printed R.F.I., E.M.I., and static dis
charge shielding can be provided to 
protect the electronic components to 
which the switch is connected. A 
grounded border, printed on the 
membrane or a separate printed 
laminate, can be provided. This may 
be necessary if there is a likelihood 
that the switch will be subjected to a 
static electric charge. 
Low Key recommends that in any 
situation, a thorough evaluation be 
carried out to determine the effec
tiveness of R.F.1. and E.M.1. shields 
prior to production. 

LOWKEYISA 
CERTIFIED SUPPLIER 
TO MIL-I-45208A 
PROVIDING 
MEMBRANE 
SWITCHeS AND 
PANELS TO THE 
MILITARY 
AND AEROSPACE 
INDUSTRIES. 

LOW KEY CORP. 105 MAPLEWOOD AVE. f GLOUCESTER, MA 01930-1195 f (508) 281-0448 FAX (508) 281-6321 

8·1872 For rnanufacturers' sales offices, see yellow pages EEM 1989 
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~~ICMASTER~~ 
,.' ~,t' '. '_, 

BELONGS ON YOUR 
BOOKSHELF 

If you don't have your own IC MASTER, you can obtain your own copy 
by ordering now. Write for your own copy or order by telephone as 
described below. 

Everything You Need ••• 
To Find The Ie You Need ••• 

FAST! 
The all new IC MASTER is a 3 - volume 
guide to design specifications on every 
commercially available IC. Over 3,500 
pages provide indispensable IC design 
information organized to help you find the 
IC you need in minutes. The Alternate 
Source Directory section puts over 150,000 
pin-for-pin replacement device listings at 
your fingertips. 

Volume 1 - Over 80,000 standard ICs, including 12,000 + 
new devices, grouped by function within basic 
category. Includes Military Parts Directory, 
Supplier Index, Part Number Index and more. 

Volume 2 - Technical Data Pages from the leading IC 
manufacturers. 

Volume 3 - Systems Level Volume covering ASICs, CAEI 
CAD Design Tools, MPU Development 
Systems and Microcomputer Boards. 

PLUS... 2 Free Semi-Annual Updates 
Money-back Guarantee. If the IC MASTER 
doesn't help you find the IC you need fast, 
return it in 10 days for a 100% refund. 

Order Your Ie MASTER ... TODAY! 

It's Easy to Order: 
You can order IC Master simply by 
charging it to your Visa or Master Card 
credit card. To place your order call 
now: (516) 277-1300 FAX (516) 227-1901 
Or mail your purchase order to: 

ICMASTER 
Hearst Business Communications, Inc. 
645 Stewart Avenue 
Garden City, NY 11530 
Att: Marie Botta 

ORDER YOUR COpy 
~~~~=NOVV~~~~~ 
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INDUSTRy..STANDARD KEYPADS 
Twelve popular styles, with custom markings and colors available. 

• TELECOMMUNICATION • CONTROL EQUIPMENT • 
• SECURITY SYSTEMS • AND MANY OTHER USES • 

TKA2200 

TKA2400 

TKA2602 

12 KEY MODELS 

r;~~ MATAIX SINGLE ~~:C~~MON BUS 2 OUT OF 7 I 1.. . . 
z 2 • • • • • 
03 •• • 5:·.··: : .. : 
9 e •• • •• 
z 7. 
o •• 
~ t • • ;:to. • 
11. • 

. . · . · . · . 
12 •• •• • •• 
- FEDKJHG JEAKf.81,.,GCMHDN GFELKJHO 

TERMINAL LOCATIONS 

TKN2201 TKA2300 TKN2300 

TKN2400 TKA2500 TKN2501 

TKN2600 TKN6100 TKA6102 

SPECIFICATIONS and TRUTH TABLES 
GENERAL: 
• Contact Rating: 20mA 24VDC. 
• Contact Resistance: 20 ohm max. 
• Contact Bounce: 10msec max. 
• Life Expectancy: 1,000,000 cycles per key. 
• Operating Temperature: - 20°C to + 60°C. 
• Storage Temperature: - 40°C to + 65°C. 

MATERIALS AND FINISHES: 
• Bezel and Keytops: ABS black, white or grey 
• PCB: Grade HB with wire jumpers or 

2-layer jumpers and gold plated 
contacts 

• Terminal: Pinwafer 
• Legends: Doubleshot molded black or white 
• Special orders: Colors, custom legends, 

shielding, FR2 PCB 
material, connectors 

Minimum quantities apply to special orders. 

16 KEY MODELS 

4." MATRIX SINGLE ~~~:C~MMON BUS .2 OUT OF 8 
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14 • • • 
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. . . 
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H G F EM L K J P J EAR L F B 5 M H CiT INlaiD K J H G F N M L K E 

TERMINAL lOCATIONS 

FOR FURTHER INFORMATION, DETAILED DRAWINGS & SAMPLES PLEASE CONTACT OUR SALES OFFICE. 

LZRelectronics,inc. 8051 Cessna Ave., Gaithersburg, MD 20879 
Telephone (3011921-9440 Fax (3011670-0436 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1875 



5150 KEYBOARDS & KEYPADS 

MEl Stock Keypads and Matrix 
Wired Ke~ards Feature Sealed 

Contact Full Travel Switches 

STANDARD ARRAYS 

MEl offers from stock 16, 20 and 64 
position keyboards made from T-15 
switches and standard truncated 
keytops of any selection from stock 
legends. Keyboards are ali matrix 
only output terminating in a male 
0.100 header. 

1IIIE2 II MECHANICAL . ENTERPRISES 
INC. 

--11-- 2.54(.100) TYP. --11-- 2.54('100) TYP. 
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4.4(.175) 86.4(3.400) 
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PCB 

2.54 .100 TYP, 

461 CARLISLE DRIVE 
HERNDON, VA 22070 
(703) 435-9496 
TWX 710-832-0942 
FAX (703) 435-1837 

.19-.24~ 5-6 "~ 
P A~EL HErG T C 
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5150 
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MEl Components Make In-House 
Keyboard and Keypad Constftlction 

Easy and Cost Effective 

l ~ 12.7 (.500) SQ. i=f4-.0 (.157) 

1.17 
(.046) TYP. 

~
J~O) 

~ 6.9(.270) 

J 11--1.~3) 
!:- 10.0(040) 

STOCK KEYTOPS - For A Fast Start 
J-Style T-Style 

l 15.4 SQ. r 
(.606) 

o 
~~~ J. 
:~31J~7.3 
~7.6~(·29) 
"------"'T 1 

MEl's new T-15 Keyboard switch is produced and 
tested on fully automated machinery in the USA pro
viding a quality and low price not matched with hand 
assembled switches. With their sealed contacts they 
may be easily wave soldered and aqueous cleaned 
along with other components. Primary features are: 

• Sealed low resistance, low bounce contacts 
• Very low profile, full travel, tactile response 
• Built-in wide jumpers allowing a single sided matrix 
• Spring like terminals to hold switch while soldering 
• Industry standard cruciform key top mount 
• Stable mounting without a metal sub-panel 
• Center to center mounting as close as 12.7mm 

MEl offers from stock two styles of key tops to fit the 
T-15 switch, one for mounting on 19mm (0.75) cen
ters and the other for a closer mounting of 15.8mm 
(0.625). Each is complete with 1112X, 2X and space 
bar lengths. Leveling kits for wide key tops are also 
available. A complete assortment of the most fre
quently needed legends such as numerals and 
ASCII symbols is maintained in stock as well as 
blanks in 5 colors. Hand engraving, custom pad print
ing and doubleshot molding are additional services 
MEl offers with the stock key tops. 

CUSTOM KEYTOPS - To Make Your Product Distinctive 

MEl makes extensive use of miniature family molds 
both for itself and its switch customers. As a result 
a custom key top shape can be tooled for hundreds, 
not thousands of dollars, and in a reasonable time. 
We offer this service to OEMs whose product 
requires unique key tops to improve functionality or 
set it apart from the competition. 

CUSTOMER ASSISTANCE - Provided Before and After The Sale 
With years of experience in keyboard construction MEl is able and willing to assist with any design problems from the 
PCB layout to the selection of the most cost effective key top legending system. This service extends to introducing 
customers to other sources for keyboard hardware and key tops when required. 

EEM 1989 

MECHANICAL 
ENTERPRISES 
INC. 

461 CARLISLE DRIVE 
HERNDON, VA 22070 
(703) 435-9496 
TWX 710-832-0942 
FAX (703) 435-1837 

For manufacturers' sales offices, see yellow pages 8·1877 
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.~ .... ,.,,,. 
~-------~r'~lr"'I"'-~-

MEMBRANE SWITCHES 

WHEN YOU NEED 
ASSURANCE, 

Over the years, many membrane switch 
manufacturers have come a.nd gone, but at 
MEMTRON, we're stubborn, we've stuck to, 
our guns. And now, when it comes to quality, 
research and development, product 
warranties, and service, we're 

WE'LL BE IN TOUCH. 

"IN TOUCH WITH 
YOUR TECHNOLOGY@. " 

SPECIFICATIONS OF 
SNAP DOMES 
life Expectancy, cycles ..... , ....... 2,000,000 
Total Travel, nominal inches .. ; ......... 0.015 
Pretravel, nominal inches ...•........... 0.012 
Overtravel, nominal inches ...... , ....... 0.003 
Trip Force at Operating Point, grams ...... 300 
Tactile Feel ........................... high 

STANDARD OPERATING 
CHARACTERISTICS: 
Operating Voltage, volts dc . .............. 30 
Operating Current, milliamps .............. 30 
Contact Resistance, ohms ............ 2 to 10 
Circuit Resistance, ohms' ........... 20 to 100 
life Expectancy, cycles ............. 5,000,000 
Activation Force, ounces! .............. 5 to 8 
Travel, inches ........................ 0.006 

A ME.MTRO~ membrane s~itCh consists of a decorative and functional graphic overlay 
combined With conductive Inks on a polyester carrier which, when assembled, form a 
low-voltage switching device. 

80unce, milliseconds ................. I to 10 
Operating Temperature, 

of ,oq.' .... " ... " " . 0 to 150 '-18 to 65) 
-Depending on size and conrlguratlon of circuit 

MEMTRON membrane switches are completely sealed from the environment, making them 
extremely impervious to chemical and solvent attack. With no mechanical parts to fail, the 
panel is highly reliable and efficient. 

tNormal range. AIry force can be obtained to meet your specifications. 
**Speciallaminations and materials are available for high·temperature 

applications. 
Note: Contact Memtron engineering for special operating requirements. 

DESIGN OPTIONS 

A. The Membrane Switch OVerfay: To meet special environmental 
and design conditions. May consist of polycarbonates, polyesters, 
or special-composition plastics. 

B. Transparent Display Windows: Used primarily for viewing LCD 
displays. May consist of the clear, glossy overlay material, with or 
without U.V. hardcoating. Inserted lenses are also available. 

C. Tinted or Deadfront Display Windows: Used primarily with LED 
or gas-discharged displays. May be printed or inserted lenses. 

D. Ole-Cut Holes With Keyways: For application of mechanical 
switches, in conjunction with the membrane switch, in higher 
voltage applications. 

E. Gloss uy Hardcoat on Textured OVerlay: Used to create an 
Inexpensive transparency when using a pre-textured overlay 
material such as velvet polycarbonate. 

F. Shielding Layer: May consist of solid foil or plastic layer printed 
with conductive inks. May be designed to guard against EMI, ESD 
and RFI conditions. ' 

G.-1 Membrane Switch Composite: Consists of layers of heat
stabilized plastics with printed circuitry and spacer layer. 
Assembled with special adhesives. 

G.-2 Printed Circuit Board Construction: Consistsoftin-Iead rellowed 
copper-etched circuits on glass epoxy or other PCB substrate. 

H. Selective Texturing: UV hardcoat textures may be applied in 
selec~ed areas on gloss overlay materials to impart abrasion, 
chemical attack, or glare resistance. 

For the name of our nearest representative or for 
literature and details, call collect 1-517-652-2656 

or 
1-800-234-7525 

J. 

K. 

L 

M. 

N. 

o. 

P. 

Q. 

R. 

Sub-Plates: A rigid plate used for mounting membrane 
switches to an enclosure. May consist of aluminum, glass epoxy, 
or other materials. 

Sub-Plate Cut-Ollts: To allow the viewing of displays mounted on a 
PC board behind the sub-plate. 

Studs and Stand-offs: For fastening sub-plates to enclosures or 
for fastening PC boards and displays to sub-plates. 

Surface-Mounted Embedments: May consist of surface-mounted 
LEOs within the membrane switch composite and powered through 
the switch circuits. 

Standard or M~cromotlon Switch Design: ConSists of upper 
and lower. circuit layers separated by a 5- to 7-mil spacer. May 
also consist of a single circuit layer with shorting pad separated by 
a spacer. 

Tall Cut-Out: An opening in the sub-plate to allow connection of 
switch with logic board. 

Domed (Tactile) SwHch Design: Consists of metal or plastic 
snap domes for touch response when depressing a membrane 
switch keypad. 

Connector: May consist of prong or receptacle types with or 
without housing. May also consist of solder tabs or exposed traces 
for friction-fit connectioh. 

Embossing (Functional): Raised or embossed keypad areas to 
allow room for tactile domes. Also serves as key referencing device 
when keypad is ring embossed. 

Embossing (Decorative): Embossed areas to enhance design or 
draw attention to special features. May also allow space for special 
legend inserts behind overlay. 

Or write Memtron Technologies, 1400 Weiss Street 
Frankenmuth, MI 48734 

TECHNOLOGIES INC. 

5150 
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FEATURES 

RT 101 
KEYBOARDS 
Now with membrane or 
mechanical switches 

PC·122 
KEYBOARDS 

CUSTOM 
KEYBOARDS 

h~ 1l /j l' II NMB TECHNOLOGIES 
.... '-.... \. .... ...:' INCORPORATED 

HI-TEK KEYBOARD DIVISION 

EEM 1989 

KEYBOARDS & KEYPADS 5150 

RIGHT TOUCH™ 
KEYBOARDS 
Hands-on performance with the "RIGHT TOUCH" famity of 
Hi-Tek brand keyboards. 

Standard or custom design, NMB Technologies 
offers keyboards having more features, more 
benefits and the highest quality. Automated 
factories offer high volume for OEM users world: 
wide at very competitive prices. The membrane 
or mechanical keyswitches can be employed in 
DIN standard low profile layouts. 

• Plug compatibility 
• User friendly key layout 
• Sublimation prihted keycaps 
• Linear or tactile feel 
• Retractable legs and rubber foot pads 

The RT keyboard line is a high performance 
affordable answer to requirements for pc, AT or 
PS2 systems. RT·101 is the papular new industry 
standard keyswitch layout. 

FEATURES 
• Three popular keyswitch configurations 
• Easy access slide switch changes 

modes 
• Immediate delivery from stock 
• 50 and 100 pc orders available from 

stock; call today to order! 1-800-321-3536. 

The PC·122 keyboard family features plug cam· 
patible, fully encoded models for the IBM 3270 
pc, PCI AT or emulating systems. The smooth. 
feel and quiet operation of the keyswitch attest 
to inherent quality and reliability. 

FEATURES 
• Long life mechanical keyswitches 
• New compact enclosure style ' 
• Interface customization for all 

applications 

Custom layouts, full encoded models are offered 
for the simplest or the mast sophisticated 
systems. Membrane keyswitches are also 
available for custom applications in low cost 
systems. 

FEATURES 
• High volume capability for large OEM's 
• Domestic application engineering and 

stock 
• Convenient regional offices 

For complete specifications and pricing, contact 

NMB TECHNOLOGIES INCORPORATED 
9730 Independence Ave., Chatsworth, CA 91311 • Telephone: (818) 341-3355 
FAX: (818) 341-8207 • TWX: (910) 494-1232 • Telex Number: 651340 

For manufacturers' sales offices, see yellow pages e-1879 
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P,O. Box 517· Crystal Lake,IL 60014 
Phone: 815/459-5000 

KEYBOARDS & KEYPADS 5150 

Keyboards and Keypads 
Low Profile FTM Keyboards 
Measuring just 19.9mm from the center 
of the home row keycap to the bottom of 
the aluminum baseplate, Oak's low profile 
FTM keyboard allows designers to place 
the FTM in an enclosure and still meet 
the international 30mm DIN standards. 

One of the most notable features of the 
keyboard is a rocker mechanism which 
gives a distinct nonfatiguing feel for the 

Full Travel Membrane Keypads 
Oak's rugged full travel membrane keypads 
are low cost with high reliability and life 
expectancy rated at 100 million cycles per 
key. The keypads are EMI/RFI shielded 
with a front-sealed design that protects the 
contacts against spilled liquids, dust and 
other contaminants. The pretravel and over
travel features promote operator ease, input 
accuracy and low fatigue. 

Silicone Rubber Keypads 
Oak also offers conductive and non-con
ductive short-travel rubber keypads in 
custom versions or standard 3" x 4" size. 
Made of silicone rubber, they are resistant 
to ozone, corrosion, contamination and 
puncture. The keypads operate at a tem
perature range of -40°C to +85°C and 
perform up to five million cycles depending 
upon stroke, key pressure and snap effect. 

Available with a choice of tactile feel in 
a key travel range of 0.3 to 6.0 mm, these 
keypads require an actuation force of 
30-260 grams. 

Membrane Switches 
Oak Micromotion membrane switches offer 
the ultimate in environmental resistance and 
flexibility, and come in a choice of many 
sizes, colors and designs. Tactile feel is 
also available. 

The membrane switch product line consists 
of two designs. Type A products use rigid 
single- or double-printed circuit boards. 
Operating voltage: 1 to 50 (AC or DC). 
Operating current: 0.05 to 100 milliamps. 

Electronic Packaged 
Systems (EPS) 
Oak Switch Systems not only has the 
capability of supplying components, but we 
also supply electronic assemblies beginning 
with your concept through our design and 
manufacture. EPS enhances Oak switch 
and keyboard products with value-added 
components and circuitry such as surface 
mount PCBs and custom touch screens . 

keyboard operator. Other features include 
LED indicators for shift lock and function 
keys, variable operating force, RFI/EMI/ESD 
protection, single tail termination and custom 
encoding electronics. Oak's FTM keyboards 
can be customized to meet specific design 
requirements with options in profiles, legends, 
colors, keycap styles, enclosures and more. 

Request brochure F-1119. 

Available in standard or low profile, Oak 
FTM keypads are useful in a wide range of 
data entry applications. The FTM keypad 
comes in standard sizes of 3" x 4", 4" x 4" 
and 4" x 5"'with a full travel of .160 in. Low 
profile FTM keypads are available with a 
.150 in. travel for DIN compatible designs. 

Request brochures F-1118 and F-1118A. 

In the non-conductive versions, the rubber 
keypad serves as the switch actuator over 
a three-layer membrane panel. Conductive 
keypads utilize a carbon-impregnated 
silicone "pill" molded on the underside 
of the rubber dome to accomplish the 
switching. The conductive switch mounts 
onto a glass epoxy PC board. 

Molded translucent or opaque, the switches 
are available with custom color options, 
LED backlighting and alphanumeric or 
symbolic legends screened onto rubber 
or plastic keycaps. 

Type C products are completely film-based, 
using a non-rigid polymer-substrate instead 
of a PC board. Termination is achieved via 
a "tail" which is compatible with standard 
commercial connectors. Operating voltage: 
1 to 30 (AC or DC). Operating current: 0.05 
to 50 milliamps. 

Request brochure F-1087. 

By combining switch, plastics, display and 
electronic technologies, we search for 
innovative ways to meet customer needs at 
a lower cost. Whether your application is 
commercial or military, our staff will work 
closely with yours, giving you application 
design support every step of the way. 

Request brochure F-971. 

For manufacturers' sales offices, see yellow pages EEM1989 
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RUGGEDIZED 
SWITCH PANIL 

DESIGNS 

5150 

CORPORATE FACILITIES: 80 CABOT COURT, HAUPPAUGE, L.I., NY 11788, TELEPHONE: (516) 435-8300· FAX: (516) 435-8458 
6431 GLOBAL DRIVE, CYPRESS, CA 90630, TELEPHONE: (714) 527-0561 • FAX: (714) 527-7552 

~ ORBIT INSTRUMENT CORP. 

INSTALLED 
IN CONSOLES 

AS REMOVABLE 
ASSEMBLIES 

EASY ACCESS 

.-~ 

*BACK LIGHTED KEYBOARDS & 
*CUSTOM PANEL DESIGNS 

USING 
• Orbit low profile snap action switch technology 

• Switches can be split legend or TRI split 

• Rugged design construction 

• Relegendable keycaps 

• Custom Encoding 

For manufacturers' sales offices, see yellow pages B·1881 
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REMOTE CONTROLS/KEYBOARDS 

Remote control systems available 
from Preh E;lectronics include both 
standard and completely customized 
units. IR remotes up to 53 keys and an 
optional waterproof (floating) unit with 
16 channel capability are available. 

FUll travel membrane keyboard with 
111 keys. Arranging each function 
group in the form of "key clusters" en
abies the operator expedient data en
try. The system is dust and splash 
proof. More than just IBM compatible. 

PREH COMMANDER, PC/XT 
IBM-PO compatible. An extremely flat, 
full travel membrane keyboard with 
glare-free surface for operator com
fort and "Orisp" tactile feedback. Ad
ditional standard units can be com
bined and spaced- to customer re
quirements to provide up to 15 ad
ditional keys in the alphanumeric 
field. Stan~ard urlit. measures 17.5" L 
x 7.5" W x 1.5" H. Height to center key 
row is 1.18". 

PREH STANDARD 
KEYBOARDS 
PREH Keyboards are dust and water
proof according to DIN 40050 specifi
cations. The unique long life polymer 
domes (acting as springs) are molded 
in a single shot operation on a metal 
substrate with 20 million cycles within 
tolerance guaranteed. 
FEATURES 
• full travel 
• membrane technology 
• low profile 
• relegendable key caps 
• ASOII encoder: serial (standard) 

parallel (optional) 
• excellent tactile feel 
• Standard PREH Oommander 

or custom versions 
• New IBM 101 layouts (PO-AT3) 

B·1882 

. Preh's flexibility allows wide design 
. possibilities in the fields of commer

cial and satellite television systems, 
'video tape' recorders and monitors, 
and industrial controls. 
Full travel membrane keyboards of 

PREH STANDARD KEYPADS 
PREH offers a creative link between 
precision mechanics and reliable 
membrane technology. Standard key
pads are dust arid splashproof or even 
waterproof according to DIN 40050 
specifications. Special shock resis
tant and vandal proof bezels are avail
able fOr heavy duty or outdoor en
vironment. Standard layouts include: 
3x4, 4x4,4x5,4x7,5x5, 7x8, 5x12,and 
7x12 arrangements. Other custom de-. 
signs available) 
OOMMON FEATURES 
• full travel 
• membrane technology 
• low profile 
• relegendable keycaps 
• tactile feel 
• reconfigurable version available 
• IP65 or 54 rating 

INFRARED 
(WATERPROOF) 
TRANSMITTER 
TYPES-gO 
Up to 16 functions oli this unique water
proof transmitter. Precise engineering 
and fi"e workmanship coupled with 
more than seven decades experience 
in custom tool and plastic moldmak
ing have established PREHas a re
spected Industry leader. 

For manufacturers' sales offices, see yellow paQ9s 

unique German technology. Metal to 
metal contacts ensure high reliability, 
long life, and' excellent tactile feed
back. The tops (facing) of Preh key
boards are waterproof. 

TRANSM ITTER, 
53 BUTTON 
MODEL S88/53 
TECHNICAL DATA: 
Transmitting Mode: PCM (Pulse Coded 

Modulation) 
Clock Frequency: 4 MHz (Quartz) 
Programmable Functions: 16 x 64 (Max. 

53 Buttons) 
Usable Functions: 36 
Available TV Channels: 16 
Analog Functions: 4 
Additional FUnctions: 8 
Supply Voltage: 9 Volt (to IEC 6F22) 
Quiescent/Operating Current: 1.0 /LA/6 

rnA Typical 
Transmitting Elements: 2 Infrared Diodes 

TRANSMITTER, 
2 CHANNEL 
MODEL S11-07 
TECHNICAL DATA: 
Transmitting Mode: PCM (Pulse Control 

Modulation) 
Supply Voltage: 9 Volt (to IEC 6F22) 
Quiescent/Operating Current: 10/LA/15 

rnA Typical 
Transmitting Elements: 3 Infrared Diodes 

RECEIVERS 
MODEL S12-07 
TECHNICAL DATA: 
Plastic Enclosure-Dim: 4" x 2" X 4" 
Components: Electronic Decoder, Power 

Supply for Receiver and Pre-Amplifier 
and Switching Relay as Output 
Component 

Electronic Systems: PCM Decoder wI 
Power Supply and 4 Relay Outputs 

Supply Voltage: 220 VAC,11 
Outputs: 4 Separate Outputs 
Power Ratings: 250 VAC, 2000 VA, 200 

VDC, 30W, 24 VDC,100W 
For Both SPST and SPOT Applications 

*DETAILED CATALOG 
AVAILABLE 
UPON REQUEST 

EEM1989 
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STANDARD KEYBOARDS 

16.26" x 7.85" 19.0" x 8" 

MODEL 9062 MODEL SOOO 
62 keys-ful1128 character ASCII encoding two-key lockout or N-key rollover· Outputs: 

parallel, TTL serial, RS'232, RS-422, PC-Xl J AT- easy mounting provisions· non-glare 

double shot molded keycaps-separate cursor control keys· user defined key· auto

repeat on all keys· + 5V power. 

• State-of-the-art microprocessor keyboard, 95 keys, including 19 special function keys· High reliability perfor

mance. Four-wire serial interface, 300 or 1200 baud· Unique variable key rollover with phantom key lockout· High 

speed operation· Ergonomic design. 

• Unencoded wiring, 1 of 16 
or X·Y matrix 

• One side of each 
keyswitch IS common 
• Design to be used with 
custom-supplied encoding. 

KEYPAD MODELS 10, 12 or 16 Keys 

4 bit hex encoded 
Full CMOS design 
Outputs compatible 

with LS and standard 
TTL logic 

CUSTOM KEYBOARDS 

Serial RS-232, RS-422 or TTL 
output· paraJlel output· micro
controller keyboard encoder· 
full 7-bit ASCII characters. 

GRI builds custom keyboards to your exact specifications and drawings for all types of applications-air traffic control, process control, military, etc. Our lighted keyboards are 
especially attractive due to their visibility and high reliability. We offer both the dry reed and mechanical contact switch technologies. We have manufactured custom 
keyboards for companies such as Burroughs, Eaton-AIL, FAA, Ford Aerospace, Goodyear Aerospace, Lockheed, Magnavox, Raytheon, Rockwell, Texas Instruments, and 
many others. Send us your specifications and drawings for a quotation today. 

PUSHBUTTON SWITCHES 
DRY CIRCUIT & LOGIC SWITCHING 

"S" SWITCH "G" SWITCH "0" SWITCH "V" SWITCH 
1 12~ H x 420 W 1 145 H x . 62~ dl(! 1 .4 70 H x 3~O d.a 1 320 H)( 590 case 

dla 675 bezel dla 

"KS" SERIES 
1.550 H)( 70~ OJa 

"KSlP" SERIES 
1 125 H)( 750 sQ 

P-10 

EEM 1989 

SPST-NO, NC; DPST-NO, NC-Available in 4 form A or B-lIIuminated and non-illuminated Hi-rel-50 million operations
Mounting collars and buttons available-Mercury wetted reed switches available 

PROXIMITY SWITCHES & VANE SENSORS 

P-20 P-30 

For manufacturers' sales offices, see yellow pages 

PV-40 
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HEARST ENGINEERING SOFTWARE 

ICMASD ... IC Alternate Source Directory If you've used the IC MASTER, you 
know what the Alternate Source Directory is. Engineers tell us that it's one of the most valuable sections of the 
Maste[ TheAlternote Source Directory ... ASD ... is now available in floppy disk 
form. 

The electronic ASD is FAST! Just ask a question and the answer pops up in a 
split second. 

The electronic ASD is FLEXIBLE! You can odd ICs and you can odd comments. 
You con odd port numbers, prices, technical notes or anything else you like. 

You can customize the ASD to fit your needs and the needs of your company. 
Order the Alternate Source Directory for your AT, XT or compatible. We'll 

send you two floppies and a very simple piece of printed documentation. Download the floppies and you're in 
business. All you need is a hard disk. 

E E MAN AGE ... for engineering managers Developed by the publishers of EEMI 
Electronic Engineers Mastet EEMANAGE is a software program designed to make life easier for engineers and 
engineering managers. 

EEMANAGE does many things: 1. Develops Bills of Materials 2. ASSigns Port 
Numbers logically 3. Manages Engineering Inventories 4. Issues Purchase 
Requisitions 5. Relieves Engineering Inventories 6. Manages a Ports Storage 
System 7. Issues Engineering Change Notices 8. Interfaces with dBaselll+ 
Programs. 

EEMANAGE is completely menu driven. It is simple to understand and operate. 
Any competent secretory can be up and running on EEMANAGE in minutes. 

Order EEMANAGE for your AT, XT or compatible. We'll send you one floppy and brief, very user friendly 
documentation. 

The basic price for ICMASD or EEMANAGE is $149.50* each and includes floppy disk(s) and complete program 
documentation. 

For immediate shipment you can order ICMASD or EEMANAGE on your VISA or Mastel<ard credit cord simply by 
colling Marie Botto at (516) 227-1300. 

To order by mail send your purchase order to: 
I 

Hearst Business Communications 

645 Stewart Avenue Gorden City, NY 11530 Att: Marie Botto FAX (516) 227-1901 
*Taxable in NY, MA, IL, CA 



5150 KEYBOARDS & KEYPADS 5150 

11 KS AND 1 KS KEYBOARDS 
FROM TEXAS INSTRUMENTS 

• Crisp Tactile Feedback 
• Minimum Life Cycles of 500K 
• Custom Options 

Standard Keyboards 

Part Number of 
Number Positions 

1 KS20B 10 (1 X 10) 
1KS1B7 12 (3X4) 
1 KS237 12 (3 X 4) 
1 KS232 16(4X4) 
1 KS243 16 (4 X 4) 

1KS196 20 (4 X 5) 
1 KS212 20 (4 X 5) 
1 KS231 25 (5 X 5) 
11 KS149-3 12(3X4) 
11KS121 20 (4 X 5) 
11KS131 24 (4 X 6) 

11 KS 131 Switch 
Pushbutton 24 Positions 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specificatons per the terms of Texas Instruments 
standard ~rranty. Production processing does not 
necessarily include testing of all parameters. 

EEM 1989 

1KS 187/237 Switch Pushbutton 12 Positions 

11) 12,9f OIA _11_ 062 

038 (9n DIA (191HO~LE~SI~~~~~~t==;z::=/==I4=HO=LETSI =-r-~ f- ",: I'll 

- I 1 MAX 

, 

1.()()1 ('031 MYLAR 

Electrical : COVER 

Layout 
, 

Individual 
2.815 Individual 1 500 /73,01 

CIRCUIT 
SIDE X-V 

Individual 
X-v 

Individual 

130,11 

562 
(143 

X-Y ~ _~ __ ~~ __ -, __ -J_~ ________ ~_ 

l-.---- 2:~~i~~ 
I 

I I' .110 

-~ 
X-V 
X-V 
X-V MAX 

X-V 163.51 -------1 

11KS 121 Switch 
Pushbutton 20 Positions 

f..-----2400161.1----""-1 
450(11.41 

_~ow""' 
(1151361 
009(.23) 

03S!O.91~~f:¥~~~W.,.t, ":~~1!I r 
1).t${1.1) n 

(2PLACESI 

F:f::f=t=:f::f=f=:f::f,¥:' "T 
J .00 L J L-" ... , ·'W • .,"~'"'~'''''_ ~"" l1KSl32I"'I.~" pg 41 

1102) TVF'1CAl 

TEXAS • 
INSTRUMENTS 

11 KS 14~3 Switch 
Pushbutton 1"2 Positions 

I 450 I" ~I 
-~~"" 

OT~ 1.381 
0091.231 

Call (508) 699-5269 or write: 
Texas Instruments Incorporated 
CSD Marketing, MS 14-1 
Attleboro, Massachusetts 02703 

34 Forest Street • Attleboro, Massachusetts 02703 

For manufacturers' sales offices, see yellow pages 8·1885 



riTiTITl. selection 
lWlLUguide thermal components-5300 

THERMISTORS, THERMOCOUPLES, & SENSORS 

Beta Therm 

Dale Electronics 

Fenwal Electronics 

International Resistive 

Co. 

Ketema Rodan Div. 

Keystone Carbon Co. 

Melcor Materials Elctrn. 

Western Electrical 

Comps. 

World Products 

THERMOSTATS 

Elmwood Sensors 

Fenwal Electronics 

Midwest Components Inc. 

Selco Products Co. 

Therm-O-Disc 

8-1886 

8·1889 ~ 

8·1890 ~ 

8·1896 

8·1897 

8·1898 ~ ~ 

8·1901 ~ ~ 

8·1904 

8·t922 

8·1926 

8·1894 ~ 

8·1896 

8·1908 

8·1917 " 
8·1921 " 

~ ~ ~ 

~ ~ ~ ~ ~ 

~ 

~ ~ ~ ~ ~ ~ ~ 

~ ~ ~ ~ 

~ ~ ~ 

~ 

For manufacturers' sales offices, see yellow pages 
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MIL, 
Curve tracking 

Thermal circuit 

cut-off 

Probes! 

Assemblies 

~ 

" 
~ 
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5300 THERMAL COMPONENTS 5300 

T H E R M OS~.~S Accurate. Reliable. In standard and custom design. ContactAirpax 
CO~~ll!lY, Husky Park, n:ecteric~, .MD 21701. (?O 1) 663-5141. 
A diVISion of North Amencan Philips Corporation. 

Series 5003 - Low-Profile Thermostat 
Extremely thin, lightweight, wafer-type thermal switch that 
provides fast, positive response, excellent repeat reliability, 
good shock and vibration resistance over a wide operating 
range. 
Features: 
• Overall depth is only .250". 
• Operating temperature range from 15°F to 355°F. 
• OPR or CLR contacts are available. 
• 120 VAC 5 amp, 240 VAC 3 amp. 
• Weight 2.3 grams. 
• Variety of mountings and terminations available. 
• Environmental sealing available. 
• Approval: 1iU @ 

Series 5011- Low-Cost, Grounded Thermostat 
A very low-cost thermostat that will meet a number of exact
ing requirements for shock and vibration resistance. It is 
hermetically sealed and offers fast response. Plug, wire-lead, 
and isolated base mountings are available. 1/4-20 boss
mounted and 3/8-16 UNC-2A sizes. 
Features: 
• Low-cost, grounded unit. 
• Operating temperature range from 15°F to 525°F. 
• Many mounting packages available: 120 VAC, 32 VDC, 

3 amp. 
• Stud-mounted version available. 

Series 6600 - PC Board-Mountable Thermostat 
A miniature bimetallic snap-acting thermostat in an 8-pin 
N8A Dual In-Line Package. Single pole/single throw switch 
assembly available in either normally closed, open on rising 
temperature or normally open, close on rising temperature 
configurations. Compatible with auto-insertion equipment, 
the Series 6600 will withstand wave soldering and board 
washing operations. Typical uses include turning on an indi
cator light, changing the speed of a fan or switching on a 
control circuit. 
Features: 
• Operating temperature range 40°C to 120°C. 
• 1 amp 48 VDC switching capability. 
• Standard 8-pin N8A Dual In-Line Package for auto

insertion compatibility. 
• OPR or CLR contacts available. 
• Sealed to withstand wave solder and board washing. 

Series 6700-Surface Sensing Thermostat 
This miniature, bimetallic, snap-acting thermostat conforms to 
the International product package standard Y2201W220. 
Included are gold-plated silver cross bar contacts rated for 100,000 
cycles at 5 V dc, lmA resistive and 30,000 cycles at 48 V dc/120 Vac, 
1 amp resistive. Excellent repeatability over an operating temper
ature range of 4QoC to HOoC. 
Features: 
• Operating temperature range. 40°C to HO°C. 
• W-220 packaging - compatible with high-speed automated 

assembly equipment. 
• Epoxy sealed for wave soldering and cleaning. 
• Approval: 'iU ~ VDE pending 

Series 5100-Isolated Case Thermostat 
This two-terminal, immersion-type hermetically sealed ther
mostat can be used on water-cooled engines, hydraulic sys
tems, degreasers, industrial air compressors and tanks where 
liquids are heated. Its isolated contact is designed to switch 
110 VAC within your control circuitry. It offers rapid response 
to liquid or air temperature. 
Features: 
• Hermetically sealed. 
• All stainless T.I.G. construction. 
• Operating temperature range from 15°F to 550°F. 
• 120 VAC 3 amp and 240 VAC 1.5 amp models available. 
• Approval: 'iU ~ 

Series 5020 - Hermetically Sealed Thermostat 
This snap-action hermetically sealed temperature control is 
designed for use wherever a sealed unit and high vibration 
resistance are required. Protects engines from damage from 
overheating by sensing high water or oil temperatures. Snap
action disc located in the very tip of the probe assures rapid 
and true response to liquid temperature. The all-welded 
construction (and grounded case) of this sealed thermostat 

ensures meeting Thermal Shock Specifications of MIL-STD-
202, Method 107, Test Condition B. The tube will withstand a 
Pressure Exposure Limit of 1500 PSI. Insulation Resistance of 
50 megohms minimum at 500 VDC. 
Features: 
• Hermetically sealed. 
• Grounded case. 
• Operating temperature range from 15°F to 525°F. 
• 32 VDC, 3 amp. 
• 5020-13 Conforms to MIL-12285/1. 

AI RPM 
FREDERICK DIVISION 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1887 



5300 THERMAL COMPONENTS 5300 

~es lee HnOlOG 9 ~':~ Ave. N ...... ,~ WA 98'09 200'382.'300 FAX 208'382-01" 

VACUUM THERMAL CONVERTERS 
A B C 

Vacuum Thermal Converters (VTC) provide a 
simple solution to a difficult design problem. That 
problem is, economically measuring the true RMS 
value of a current independently of waveform 
and frequency. 

While VTCs have been in existence for many 
years, their work is often not understood. The basic 
structure looks like a simple incandescent light 
bulb. The outer shell is clear glass. There is a near 
total vacuum inside. The active elements are a 
heater wire with a thermocouple suspended at 
midpoint. 

Current flows through the heater wire and the 
thermocouple measures the temperature at mid
point. This midpoint temperature is proportional 

DIP PACKAGE 
24 PIN STD. 

TRUE RMS MEASUREMENT 
CLf\C\ 
~v 

I I· 
! .1 . 

-where the signal is periodic 
with distorted wave shapes 

.hJ\"~ ~~ 
~v'''''\/'rv~ . 

or where random wave 
shapes are present, even 
with high crest factors 

to the true RMS current through the heater wire. 
The ability to calibrate at DC and measure AC 
accurately is inherent. 

Operating range is from 0 to 65 MHz for standard 
pattern models, up to 300 MHz for UHF pattern 
and up to 1 GHz for miniature UHF pattern models. 
Sub-miniature models are supplied in a low profile 
glass shell. D package will house one or two sub-minia

ture units. Ideal for T.C. Control, Spare or 
Matched Pairs. 

AC 

Typical application. 
RMS - DC Converter 
Using two VTCs 

APPLICATIONS CHART 
VTCs are used as basic AC-DC transfer standards as well as other instrumentation applications including vacuum measurement. 

VTC Type CurrentmA Freq MHz R/E%* Applications 
UHF 2.5-1000 0-300 .04 General purpose 
UHF 
Matched Pairs 2.5-1000 0-300 .005 Voltmeters 
Sub-Min. UHF 2.5-1000 0-1GHz .08 Artificial squibs 
Sub-Min. UHF 
Matched Pairs 5 0-1GHz .005 Voltmeters 
Std. Pattern HOOO 0-65 .005 Low current models available 
Std. Pattern 
Matched Pairs 1-1000 0-65 .005 Voltmeters 
Low AC-DC 
Transfer error 5-100 0-65 .005 AC-DC transfer std. 
Vacuum Gages HOOO NA NA Vacuum measurement 
Open Heaters 1 k-50k 0-300 .20 High current RF 

• Best reversal error. standard is 0.2% 

POPULAR MODELS 
Model Range Heater Resis. Couple Resis. OIC EMF Max. Over- See 

No. mA Ohms +10% Ohms +10% +12% mV load % Fig. 

S1 1.0 1750 13 7 250 A 
S4 2.0 800 12 7 250 A 
S7 5.0 90 8 7 250 A 
89 10.0 25 8 7 250 A 
848 5.0 180 8 20 200 A 
850 10.0 125 8 20 200 A 
8102 5.0 125 8 10 200 A 
8104 10.0 40 4 10 200 A 
U1 5.0 90 8 7 250 B 
SUB MIN U1 5.0 90 8 7 250 Cor D 
U2 10.0 25 8 7 250 B 
U27 2.5 200 8 7 250 B 

Hundreds of other models available. Write or call for application assistance. 

8·1888 For manufacturers' sales offices, see yellow pages EEM 1989 



FEATURES 
• Available in all Chip & Probe styles, insulated & 

non-Insulated leads' Superior Temp. Accuracy 
& Interchangeability· Rugged-Reliable-Cost 
Ellicient • Proven Stability and Life Capability 

• Rapid Time Response' Rated from - 55 to 
150°C. '1.0 mW/oC Dissipation Constant 

• 10 sec. maximum Time Constant 
BetaCURVE THERMISTOR DEVICES (± O.2"C a to 70°C.) 

Nominal 0·50'C. a 
R@25'C. Part R·T Beta Value @ 25'C. 

(ohms) Number Curve # (K.) (%rc.) 

100 O.1K1A1 1 3108 -3.5 
300 0.3K1A1 1 3108 -3.5 

1,000 1K2A1 2 3263 -3.7 
1,000 1K7A1 7 3422 -3.9 
2,252 2.2K3A1 3 3892 -4.4 
5,000 5K3A1 3 3892 -4.4 

10,000 10K3A1 3 3892 -4.4 
10,000 10K4A1 4 3749 -4.0 
30,000 30K5A1 5 3811 -4.3 
50,000 50K6A1 6 4143 -4.7 

100,000 100K6A1 6 4143 -4.7 
+ BefaCURVE devIces have ± O.2%C. curve track tolerance capability over the recommended use tempera
ture span. Products with tighter deviation or extended temperature range can be factory ordered. 
+ + Interchangeable BetaCURVE products with ± 0:2 to 1.0 deg. C curve~track tolerance capability over 
0-70°C are available. Products with tighter dT deviatIOn or extended temperature range can be factory 
ordered. 

LEADLESS BetaCHIP THERMISTOR 
FEATURES 
• Available with either Silver or Gold Terminations 
• Top and Bottom Metallization· Rapid Time Re

sponse • Rated Irom - 55 to 150°C· Surlace 
Mount Capability 

• Unilormly Sized lor Pick & Place Assembly 
·1.0 mW/C. Dissipation Constant 
• 10 sec. Maximum Time Constant 

LEADLESS BetaCHIP THERMISTOR (± 10% Tolerance @ 2SOC.) 
Nominal "Chip" 0·50'C. a 

R @ 25'C. Part R·T aeta Value @ 25'C. 
(ohms) Number Curve # (K,) (%/'C.) 

100 0.1K1C2 1 3108 -3.5 
300 0.3K1C2 1 3108 -3.5 

1,000 1K2C2 2 3263 -3.7 

1,000 1K7C2 7 3422 -3.9 
2,252 2.2K3C2 3 3892 -4.4 
3,000 3K3C2 3 3892 -4.4 
5,000 5K3C2 3 3892 -4.4 

10,000 10K3C2 3 3892 -4.4 
10,000 10K4C2 4 3749 -4.0 

30,000 30K5C2 5 3811 -4.3 

~~:g~~ 30K6C2 6 4143 -4.7 
50K6C2 6 4143 -4.7 

100,000 100K6C2 6 4143 -4.7 

Standard BelaCHIP Leadless ThermIStor Elements available In other R25 tolerance limits. 
BelaCHIP Products with tighter R" tolerance or sorted at T other than 25'C can be factory ordered. 

FEATURES 
• Low Cost 
• Rugged Construction, Epoxy Coated 
• PC Board Mounting 
• Higher Power Dissipation 
• Extended Time Constant 
• Controlled Size «0.200" Uncoated) 

K SERIES THERMISTOR DEVICES 
Nominal BetaDISC Nominal 0·50'C a Dissipation Time 

R @25·C. Part R-Ttt 0-50'C. Seta Value @ 25'C. Constant' Constant' 
(ohms) Number Curve # R Ratio (K.) (%/'C.) (mW/'C,) (s) 

100 K1K7A2 7 6.95 3422 -3.9 4 16 
200 K2K7A2 7 6.95 3422 -3.9 5 18 
300 K3K7A2 7 6.95 3422 -3.9 6 20 
500 K5K7A2 7 6.95 3422 -3.9 6 25 

1,000 K1K3A2 3 9.06 3892 -4.4 6 20 
2,000 K2K3A2 3 9.06 3892 -4.4 6 20 
3,000 K3K3A2 3 9.06 3892 -4.4 6 22 
5,000 K5K3A2 3 9.06 3892 -4.4 7 25 

10,000 K10K6A2 6 10.45 4143 -4.7 4 20 
20,000 K20K6A2 6 10.45 4143 -4.7 5 20 
50,000 K50K6A2 6 10.45 4143 -4.7 7 25 

tStandard BefaDISC thermistors available at ± 10% R25 tolerance limits 
ttSee Betatherm R-T Characteristics Tables for Thermistor Properties Specifications 

FEATURES 
• High Stability Probe (Industrial & Medical 

Applications Typically) 
• Temperature Accuracy + 0.1 C. 
• Extremely small profile diameter 
• Rapid Time Response Design 
• Time Constant - <1.0 sec. * 

microCHIP THERMISTOR PROBE CHARACTERISTICS DEVICE AVAILABILITY 
Max Typical 

Part Material Ro @ 25'C Temp, Tol. Exposure Application 
No. No, (ohms) (t'C) Temp. ('C) Use 

2K7MCD1 7 2000 0.2 150 Laboratory 
Instrument Probe 

10K3MCD1 3 10,000 0.1 150 Medical Probe 
22K7MCD5 7 22,000 0.1 150 Catheter Probe 
100K6MCD1 6 100,000 0.2 150 Fast Response Probe 

Other Slyles, ReSIstance Volues and Tolerances AvaIlable. 
Contact Betatherm Application Engineering lor delails. 

FEATURES 
• Customized lor Each Application 
• Cost-Ellective DeSigns to Performance Specs 
• Prompt Betatherm Design/Build Execution 
• Rugged - Reliable - Stable - Constructions 
• Surlace, Immersion and Gas Sensing Designs 
• Customized Sense Element lor Each Application 

ALL PURPOSE jo---:-l2"(_~0"75'1 Housing - Type 304 SI. SII 
#28 AW.G. Silver Plated -1 114'r- I with Thermistor (Epoxy Filled) 
Stranded'Copper Wire, ~ ~ 0 
Teflon Insulated "0.157" D;" 

SURFACE SENSOR r-- 12' '''''''''') -----1 r 5j'D r- ",.. #4 Screw M~unting Hole 
#28 AWG. Silver 1 r- 'f'" [§I ~ (0.116 Dla.) 

~. = Stranded. a d Tin Plated Copper Housing 
Copper Wire, Teflon ...,." T I • with Thermistor (Epoxy Filled) 
Insulated - r- 3/16 

i-:-- 12"(typ;ool)----+-3f4'--I11+ 0.22O'MOX' 

-1 r-- 114' E_ ~ ~ Copper Ring Tongue Housing 
ALL PURPOSE 0 0.38' ~ Tin Plated with Thermistor 
#28 A.W.G. Silver Plated Stranded t (Epoxy Filled) 
Copper Wire, Teflon Insulated #6 Screw Mount Hole 

~12'(-~-,-1ro,,2'- . 
ALL PURPOSE . 'rtl Matenals and Probes deSigned to 

III customer performance and T.C 
#28 A.W.G. Silver Plated Epoxy requirements available. Contact 
Stranded Copper Wire, Teflon Insulated 0.38" 0;,. (typial) Betatherm Application Engineering 

for specific details. 

CUSTOM NTC THERMISTOR PROBE ASSEMBLY EXAMPLES 
Typical Max. Exp. 

Probe Chip Malerial R·T Slope Ro@25'C Temp. Tol, Tem"erature 
Style Part No. No. Capability (ohms) (±'C.) 'C.) 

1K2D(x) 2 BetaCHIP 1,000 1.0 150 
All 10K3D(x) 3 BelaCURVE 10,000 0.2 150 

Purpose 100K6D(x) 6 Bel.CHIP 100,000 0.5 150 

.1K1D(x) 1 BetaCHIP 100 0.5 150 
Surface 10K4D(x) 4 BetaCHIP 10,000 0.5 150 
Sensor 100K6D(x) 6 Bel.CURVE 100,000 0.2 150 

1K2D(x) 2 BelaCURVE 1,000 0.5 150 
All 10K3D(x) 3 BelaCURVE 10,000 0.2 150 

Purpose 50K6D(x) 6 Bel.CHIP 50,000 1.0 150 

1K7D(x) 7 Bet.CHIP 1,000 0.5 150 
All 2.2K3D(x) 3 BelaCURVE 2,252 0.2 150 

Purpose 5K3D(x) 3 BetaCHIP 5,000 1.0 150 

Probe Chip Typical Application Use Style Part No. 

1K2D(x) Refrigeration Regulation 
All Purpose 10K3D(x) Precision Temperature Probe 

100K6D(x) High Temperature Regulation 

.1K1D(x) Low Temperature Alarm 
Surface Sensor 10K4D(x) Intermediate Temperature Probe 

100K6D(x) High Temperature Sensor 

1K2D(x) Temperature Alarm 
All Purpose 10K3D(x) Stable Precision Sensor 

50K6D(x) High Temperature Regulation 

1K7D(x) Refrigeration Regulation 
All Purpose 2.2K3D(x) Stable Medical Probe 

5K3D(x) Wide Range Temperature Sensor 

Other wife types and cables are available on speCial order 

For manufacturers' sales offices, see yellow pages 



5300 THERMAL COMPONENTS 

G 0 SURFACE MOUNTED 
. DALE® HYBRID CHIP THERMISTORS 

G, Hand J Thermistors - Hybrid Chip 
FEATURES 

• Wraparound terminations 

• Allows design flexibility 
for use with hybrid circuitry 

• High-density monolithic 
ceramic construction 

• Available in Bmm tape and reel 

G, Hand J Style chips are thermistor dies with wraparound terminations for mounting 
directly to the bonding pads of a hybrid substrate. The use of low temperature 2% to 5% Style G = Palladium Silver 

5300 

silver bearing solder paste, or a suitable conductive epoxy is suggested for mounting of Style H = Silver 
G and H Styles. The J Style is suitable to use with standard soldering techniques such Style J = Platinum Palladium Silver 
as wave or vapor phase. 
10%, 5% R25 tolerance Value range is 5K to 1 Meg. 0 (substitute "G", "J" or "H" in part number according to terminal style required) 

W Style Thermistors - Chip 

FEATURES 
• Top and bottom surface terminations r 

----*--• High-density monolithic ceramic 
construction 

• Allows design flexibility for use 
with hybrid circuitry 

~ ~ ...• 

w~~/ 
/ 

/ 

W style is a thermistor die with silver conductors fired on the top and bottom surfaces. The bottom surface can be reflow 
soldered or conductive epoxied directly to a substrate bonding pad, and the top surface wire bonded to complete the 
circuit connection. 
W STYLE ±10%, ±5% R25 tolerance Value range is 500 to 1Meg 0 

RESISTANCE vs. TEMPERATURE CONVERSION TABLES (Ratio = RT + R2S) 

TEMP. CURVE 1 CURVE 2 CURVE 4 CURVE 7 CURVE 9 
°C Ratio MT±% NTC Ratio MT+% NTC Ratio MT+% NTC Ratio MT+% NTC Ratio MT+% 

-55 96.44 4.5 7.4 53.40 6.3 132.15 6.0 
-50 67.06 3.9 7.2 38.99 6.1 6.2 90.49 5.0 7.5 44.13 3.9 
-40 33.66 3.3 6.7 21.45 5.5 5.8 40.16 5.3 43.92 4.2 7.0 23.98 3.3 
-30 17.70 2.6 6.2 12.27 4.8 5.4 20.64 4.3 6.5 22.26 2.9 6.7 13.52 2.6 
-20 9.712 2.1 5.8 7.278 4.0 5.1 11.03 3.5 6.1 11.73 2.7 6.2 7.891 2.1 
-10 5.534 1.5 5.5 4.459 3.2 4.7 6.119 2.6 5.7 6.418 2.1 5.9 4.754 1.5 

0 3.266 1.1 5.1 2.815 2.3 4.5 3.510 1.8 5.4 3.632 1.4 5.5 2.949 1.1 
10 1.990 0.6 4.8 1.826 1.4 4.2 2.078 1.0 5.1 2.121 0.9 5.2 1.879 0.6 
20 1.249 0.1 4.5 1.215 0.5 4.0 1.267 0.2 4.8 1.276 0.2 5.0 1.226 0.1 
25 1.000 0.0 4.4 1.000 0.0 3.8 1.000 0.0 4.7 1.000 0.0 4.8 1.000 0.0 
30 .8058 0.2 4.3 .8276 0.5 3.7 .7942 0.4 4.6 .7889 0.4 4.7 .8194 0.2 
37 .6016 0.6 4.1 .5814 1.0 4.4 .6258 0.6 
40 .5326 0.7 4.0 .5758 1.4 3.5 .5105 1.1 4.3 .5003 0.9 4.4 .5592 0.7 
50 .3602 1.1 3.8 .4086 2.3 3.3 .3359 1.8 4.1 .3249 1.5 4.2 .3893 1.1 
60 .2488 1.3 3.6 .2954 3.1 3.2 .2259 2.4 3.9 .2147 1.9 4.1 .2760 1.3 
70 .1751 1.8 3.4 .2172 4.1 3.0 .1550 2.9 3.7 .1447 2.4 3.8 .1990 1.8 
80 .1256 2.1 3.3 .1622 5.1 2.8 .1084 3.4 3.5 .09941 2.7 3.7 .1458 2.1 
90 .09164 2.3 3.1 .1229 5.5 2.7 .0771 3.9 3.3 .06949 3.2 3.5 .1084 2.3 

100 .06792 2.6 2.9 .09446 6.7 2.6 .0557 4.4 3.2 .04938 3.6 3.3 .08168 2.6 
110 .05108 2.7 2.8 .07350 7.4 2.4 .0408 4.9 3.0 .03564 4.0 3.2 .06235 2.7 
120 .03894 3.2 2.7 .05788 8.5 2.3 .0303 5.3 2.9 .02610 4.4 3.0 .04818 3.2 
125 .03416 3.3 2.6 .05158 8.7 2.3 .0263 5.5 2.9 .02246 4.5 3.0 .04253 3.3 
130 .03006 3.4 2.5 .04609 8.9 2.2 .0228 5.7 2.8 .01939 4.7 2.9 .03764 3.4 
140 .02348 3.7 2.4 .03708 9.7 2.1 .017.3 6.0 2.7 .01459 5.0 2.8 .02972 3.7 
150 .01854 .03012 .0133 .0111 .02370 

CONTACT: DALE ELECTRONICS, INC. 
••• aVISHAYCQmpanv 

P.O. Box 26728, EI Paso, TX 79926-6728' Phone (915) 592-3253 

NTC 

5.9 
5.6 
5.2 
4.9 
4.6 
4.4 
4.2 
4.0 
3.9 
3.8 
3.7 
3.5 
3.4 
3.2 
3.1 
2.9 
2.8 
2.6 
2.5 

2.4 
2.3 
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5300 

~ALy NTC THERMISTOR 

B - Series Thermistors 
2.5 to 500 n 

o - Series Thermistors 
25 to 5,000 n 

J - Series Thermistors 
200 to 30,000 n 

Techno Components thermistors conform to AQL 
and confidence levels specified in MIL-T -23648, 
tables V and VI. 

Coatings, markings, special leads, probes, re
sistor/thermistor networks, resistance values from 
1 ohm to 150 K n, and other product variations are 
produced to meet your design requirements. 

Resistance tolerance of ± 1% through ± 20% are 
available and may be specified at 25°C or any 
temperature within the operating range. Maximum 
operating temperature with leads is 150°C. 

CURVE . R@25OC 
12.95% ±10% B Rallo R@ 1250C = 

CURVE R@250C _ 
19.8% ±10% D Ratio R@ 1250C -

CURVE . R @ 250 C 
29.85% ±10% J Ratio R@ 1250C = 

~ 
'r:'~ 

.J-

CUBE -~ --<; 

->-- BAR 

DISC 

.+~ 

CONTACT: 

CHIP 

r:,---I 

~ --<. -r-
>-

DALE ELECTRONICS, INC. 
••• aVISHAYCompany 

THERMAL COMPONENTS 5300 

THERMISTOR SPECIFICATIONS 
R @25·C Part NTC Nominal Max. Dimensions Lead. 
n+10% Number %/oC@ 250C D.C.· T.e.** A B AWG# Type 
100.000 2J05 -4.4 3 10 .06 .26 30 Bar 

75,000 2J06 4.4 3 8 .06 .20 30 Bar 
50.000 2J07 4.4 3 7 .06 .15 30 Bar 
30.000 2J08 4.4 2 6 .06 .08 30 Bar 
25,000 2J09 4.4 2 5 .06 .07 30 Bar 
20,000 2Jl0 4.4 2 5 .06 .06 30 Chip 
15.000 2Jll 4.4 2 4 .06 .05 30 Chip 
10,000 2J12 4.4 2 4 .06 .04 30 Chip 
10.000 lJ112 4.4 2 4 .08 .05 30 Disc 
10.000 lJ13 4.4 4 12 .11 .10 28 Disc 
8.000 lJ14 4.4 4 10 .11 .08 28 Disc 
7.000 lJ145 4.4 4 10 .11 .07 28 Disc 
6.000 lJ147 -4.4 3 9 .11 .06 28 Disc 
5,000 lJ15 4.4 3 8 .11 .05 28 Disc 
5.000 2J15 4.4 3 8 .10 .04 28 Chip 
4.000 lJ154 4.4 5 23 .16 .10 28 Disc 
4.000 2J165 4.4 3 8 .10 .04 28 Chip 
3.000 2J16 4.4 3 - .12 .04 28 Chip 
3.000 lJ155 4.4 6 20 .16 .08 28 Disc 
2.500 lJ158 4.4 5 19 .16 .07 28 Disc 
2.000 2J17 4.4 3 5 .10 .03 28 Chip 
2.000 lJ20 4.4 7 25 .22 .09 24 Disc 
2.000 lDl0 -3.9 2 3 .06 .04 30 Disc 
2.000 2Dl0 3.9 2 4 .06 .04 30 Chip 
1.500 lDll1 3.9 2 3 .08 .06 30 Disc 
1.000 2J21 4.4 6 15 .18 .04 24 Chip 
1.000 lJ24 4.4 9 48 .32 .09 24 Disc 
1.000 lD112 3.9 2 4 .08 .04 30 Disc 
1,000 lD13 3.9 4 10 .11 .08 28 Disc 
1.000 2D13 3.9 2 3 .08 .04 28 Chip 

800 lD14 3.9 3 8 .11 .06 28 Disc 
700 lD145 3.9 3 7 .11 .06 28 Disc 

600 lD147 -3.9 3 7 .11 .04 28 Disc 
500 lD15 -3.9 3 6 .11 .04 28 Disc 
500 2D15 -3.9 2 4 .10 .04 28 Chip 
500 lD153 -3.9 7 20 .16 .08 28 Disc 
400 2D165 -3.9 2 4 .11 .04 28 Chip 
300 2D16 -3.9 3 5 .10 .03 28 Chip 
300 lD19 -3.9 7 25 .22 .09 24 Disc 
200 2D20 -3.9 6 - .15 .04 - Chip 
100 2D21 -3.9 6 - .18 .04 24 Chip 
100 2B13 -3.3 2 4 .07 .04 28 Chip 
80 2B14 -3.3 2 4 .08 .04 28 Chip 
80 2D211 -3.9 5 - .20 .04 24 Chip 
50 2D24 -3.9 6 - .32 .04 24 Chip 
50 2B15 -3.3 2 4 .10 .04 28 Chip 
30 2D31 -3.9 7 - .35 .04 24 Chip 
30 2B16 -3.3 2 4 .10 .03 28 Chip 
25 2D33 -3.9 7 - .36 .04 24 Chip 
20 2D34 -3.9 7 - .36 .04 24 Chip 
20 2B17 -3.3 3 4 .16 .04 28 Chip 

10 2B21 -3.3 5 - .18 .04 28 Chip 
5 2824 -3.3 6 - .30 .04 24 Chip 

·DISSIPATION CONSTANT 
Dissipation Constant expressed in mw/oC. represents the amount of power required to raise the 
temperature of a thermistor 1°C. 

··TIME CONSTANT 
Time Constant, expressed in seconds. is the time required for a thermistor dissipating zero 
power to change 63% of the difference between its initial temperature value and that of a new 
temperature environment. 

P.O. Box 26728, EI Paso, TX 79926-6728 • Phone (915) 592-3253 
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~ ~ "SOFT START" 
~AL~ INRUSH CURRENT SUPPRESSING DEVICES 

"Soft-Start" devices display relatively high resistance to 
starting currents in a variety of electronic circuits. Having a 
negative temperature coefficient of resistance, these 
devices exhibit a large decrease in resistance when an AC 
or DC current is applied. 
Unlike circuit breakers and fuses, "Soft-Starts" prevent 
dangerous, short-duration, peak inrush currents present at 
turn-on. Especialily useful in power supplies where 
charging capacitors initially present extrememly low 
impedance, "Soft-Starts" actually limit inrush currents 
thereby extending the life of other critical components. 

Max. Max. Lead 
Part IMAX. Ro 0 25C R@IMAX. Diameter Thlckneas Dlamater 

Number (Amperes) (Ohms) (Ohms) (Inches) (Inches) (Inches) 

258825 25 1 .01 1.10 .35 .040 
208820 20 1 .015 .90 .30 .040 
188836 18 2 .03 .90 .35 .040 
158838 15 2.5 .03 .90 .30 .040 
148856 14 4 .05 .90 .35 .040 

128860 12 5 .06 .90 .50 .040 
128830 12 2.5 .04 .90 .35 .040 
108850 10 5 .06 .90 .35 .040 
108825 10 2.5 .04 .90 .25 .040 
98S45 9 5 .06 .90 .25 .040 
98823 9 2.5 .04 .90 .25 .040 
BS840 8 5 .05 .60 .25 .040 

88832 8 4 .07 .60 .25 .040 

78835 7 5 .07 .60 .25 .032 
78818 7 2.5 .05 .60 .25 .032 
68860 6 10 .15 .60 .35 .040 

68842 6 7 .15 .60 .30 .040 
68830 6 5 .07 .60 .25 .032 
58850 5 10 .20 .60 .35 .040 

58835 5 7 .15 .60 .30 .040 
58820 5 4 .15 .60 .25 .032 
48848 4 12 .22 .50 .30 .040 
48828 4 7 .15 .60 .30 .040 
48820 4 5 .15 .60 .25 .032 
3S83O 3 10 .20 .50 .30 .032 
38821 3 7 .14 .60 .25 .032 
38815 3 5 .17 .60 .25 .032 
38SOB 3 2.5 .15 .60 .25 .032 
28880 2 40 .60 .70 .25 .032 
28840 2 20 .28 .60 .25 .032 
28820 2 10 .20 .60 .25 .032 
28810 2 5 .40 .60 .25 .032 
1.5SS90 1.5 60 1.00 .60 .25 .032 
1.58860 1.5 25 .80 .60 .25 .032 
1.58838 1.5 40 .60 .50 .30 .032 
1.58815 1.5 10 .25 .50 .25 .032 

• Standard R025°C tolerance is ± 20%. Cl08er tolerances 
are available upon request. 

• Protective silicone cOA.ting is standard and has a nominal 
thickness of .02 inches. Other coatings are available 
upon request. 

• Standard lead materials is tinned copper-clad steel. 
Nickel or copper leads are available upon request. 

• Special marking is available upon request. 

(J~,-~:>' PROTECTIVEOOATING 

LEADS 
~_--11f2" NOMINAL 

DEFINITIONS 

I max 
Represents the maximum rated steady state DCorRMS 
current and is expressed in amperes. 

Ro 25°C 
Represents the zero power resistance of the device at 
+25°C and is expressed in ohms. 

R@lmax 
Represents the approximate resistance at maximum steady 
state current conditions and is expressed in ohms. 

Ambient Temp. 
Full rated current may be applied in the ambient 
temperature range of +25°C to +65°C and must be 
derated in accordance with Imax derating curve. 

lop 
Represents the actual operating current applied. 

Cool-Down Time 
Is the amount of time needed for a "Soft-Start" device 
to cool enough to caU8e the necessary amount of 
resi8tance to limit inrush current. 

CONTACT: DALE ELECTRONICS, INC. 
••• aVISHAYCompany 

P.O. Box 26728, EI Pa80, TX 79926-6728 • Phone (915) 592-3253 
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rDAL~ INTERCHANGEABLE CURVE TRACKING 
~ ___ / AND POINT MATCHED THERMISTORS 

Interchangeable curve tracking thermistors 
are "curve matched" to desired temperature tolerances 
over selected temperature ranges. They allow com
ponent standardization and can reduce cost associated 
with assembly because they are "interchangeable" to 
within the tolerance and temperature range specified 
without re-calibration. They are ideally suited for use in 
microcomputer measurement and control circuits. The 
temperature tolerance corresponds to a resistance 

tolerance based on the temperature coefficient at each 
temperature point within the specified range. Standard 
temperature tolerance and ranges are listed below, 
along with the available styles and resistances. 
To specify, add the appropriate suffix from the follow
ing table to the part number. 
Example: 1 M1002-B3 = Curve 1, 10K @ 25°C, 

interchangeable to ±.5°C from 0° to 70°C. 

TEMP. RANGE O'C to + 70"C -20'C to +SO"C O'C to + 1 OO'C +20'C to +90'C O"C to + SO"C 

TEMP. TOLERANCE ±1°C ±.SoC ±.2'C ±1°C 

CURVE 
PART NUMBER SUFFIX -A3 -B3 -C3 -A2 

NUMBER 'R2Sfi STYLES 

2252 M,T X X X X 
3000 C,T X X X X 

1 5000 M,F,T X X X 
10,000 M,F,T X X X 
20,000 M,T X X X 
30,000 M X X X 

2 1000 M X 

30,000 M,T X X X 
4 50,000 M,T X X X 

100,000 M,T X X X 

30,000 M,T X X X 
8 50,000 M,T X X X 

100,000 M,T X X X 

10,000 M,T X X X 
9 20,000 M X X X 

30,000 F X X X 

x = Available. Popular Values - contact factory for other values. 

, = Standard R25 Values (25' resistance) 

Point Matched Thermistors 
are available for applications which require a specific 
resistance value matched to a specific temperature 
point. (Example: 10,0000 ±2% at 80°C). They are useful 
for applications which require temperature monitoring at 

±.S'C 

-B2 

X 
X 

X 

±1°C ±.5'C ±.2'C ±1°C ±.SoC ±.2'C ±1°C ±.soc ±.2'C 

-A4 -B4 -C4 -AS -BS -CS -A8 -B8 -C8 

X X X X X 
X X X X X 
X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 

X X 

X X X X X X X X 
X X X X X X X X 
X X X X X X X X 

X X X X X X X 
X X X X X X X 
X X X X X X X 

X X X X X X 
X X X X X X 
X X X X X X 

a critical temperature point to control, measure, or shut
down. Consult factory with requirements. Note: All 
thermistors listed in this catalog are point-matched 
thermistors at 25°C. (X Styles at 70°C) 

SENSOR ASSEMBLIES AVAILABLE TO MEET STANDARD AND CUSTOM REQUIREMENTS 

Note: For complete specifications on these and all models in the Dale Thermistor Line, 
write or call for your copy of the Dale Thermistor Catalog. 

CONTACT: DALE ELECTRONICS, INC. 
••• aVISHAYCompany 

P.O. Box 26728, EI Paso, TX 79926-6728 • Phone (915) 592-3253 
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ELMWOOD SENSORS 
WHERE RELIABILITY 

IS BUILT IN. 
PRECISION 

THERMOSTATS 

When applications call for precise specifications, Elmwood 
has a full line of Precision Thermostats with a variety of 
mounting and package configurations available. For narrow 
or wide differentials. When accuracy and reliability is 
serious business, you can count on these high quality 
thermostats. 

APPLICATIONS: 
• Aerospace & Avionics 
• Medical Equipment 
• Power Supplies 
• Data Processing 

Equipment 

FEATURES: 
.1/2 " and 3/4 " Sizes 
• Internal and External 

Design Options 
• Variable Probe Lengths 

and Connecting Methods 
Available 

1/2" THERMOSTATS 

Designed to open or close on temperature rise, 1/2" Ther
mostats operate in an ambient temperature range up to 
550°F (28?DC). Devices are thermally and mechanically 
inspected at the factory. Cost-efficient for commerical appli
cations. 

APPLICATIONS: 
• Small Appliances 
• Fire and Smoke Alarms 
• Data Processing 

Equipment 

FEATURES: 
• Cost Efficient 
• Set to Specifications 
• UL Recognized, CSA Certified 

& European Approved 

AEROSPACE/ 
MILITARY THERMOSTATS 

Designed to meet the requirements of the aerospace indus
try and exceed the criteria of MII:S-24236. Elmwood's 
Aerospace/Military Thermostats are capable of optimum 
performance in rigid environmental conditions such as 
extreme temperature, shock and vibration. 

APPLICATIONS: 
• Satellites 
• Aircraft 
• Missiles 
• Instrumentation 

FEATURES: 
• QPL Listed 
• Small Size and Weight 
• Variety of Mounting & 

Package Configurations 
Available 

3/4" THERMOSTATS 

Designed to open and close on temperature rise, 3/4 " Ther
mostats are specifically designed to meet the demanding 
temperature control requirements of a wide range of major 
appliances and equipment. Thermostats are rated up to 25 
Amps-240 Volts and meet UL Standard 353. 

APPLICATIONS: 
• Major Appliances 
• Commerial Appliances 
• Data Processing 

Equipment 
• Spa and Hot Tub 

Equipment 

FEATURES: 
• 25 Amp Capacity 
• Narrow Temp Differential 
• Tight Temp Tolerances 
• Rugged Construction 
• Recognized by UL, CSA and 

European Approval Agencies 

8·1894 For manufacturers' sales offices, see yellow pages EEM1989 
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THE WORLD'S FIRST 
TO-5 THERMAL SWITCH 

Elmwood's 3600 Series TO-5 Thermostat provides reliable 
protetion against damage caused by hazardous tempera
tures on your printed circuit board. Customized configura
tions are available. 

APPLICATIONS: 
• Power Supplies 
• Logic Boards 
• Medical Electronics 
• Telecommunications 
• Personal Computers 

FEATURES: 
• Hermetically Sealed! 

Wave Solderable 
• Switches Up To 1 Amp 
• 100% Temperature Tested 
• Heat Sink Mounting 

Brackets Available 

THERMAL FUSES AND 
MOTOR & TRANSFORMER 

PROTECTORS 

Miniature, heat-sensitive devices designed for over temper
ature protection of electrical appliances and equipment or 
transformers and fractional horsepower motors. Thermal 
Fuses are rated to 15 Amps and can be configured to your 
specifications. Motor and Transformer Protectors have a 
patented, non-eutectic design, feature an isolated and 
sealed cap and are rated to 5 Amps. Both are UL Recog
nized, CSA Certified and meet major international approv
als. Immediate off-the-shelf availability in a variety of 
standard temperatures and leads. 

APPLICATIONS: 
• Small Appliances 
• HVAC 
• Major Applicance 
• Motor & Transformer 

FEATURES: 
• Popular Temp Range 
• Insulated Case (MTP) 
• Customized Assemblies 

Available 

CALL TOLL FREE: I-S00-ELMWOOD 
ELMWOOD SENSORS, INC. 
A Subsidiary of FASCO Industries 

THERMISTOR 
ASSEMBLIES 

Elmwood's Accumistor Series of thermistor assemblies are 
available with PTC's and NTC's to meet your needs. Ther
mistors can be combined for reliable mUlti-purpose sensing 
capabilities and as self-regulating heaters in electronics, 
process control and automative applications. 

APPLICATIONS: FEATURES: 
• Temperature Setting 
• Level & Flow Sensing 

• Packaged Assemblies 
• Range: -40°C to 200°C 

• Precision Heating • Solid State Technology 
• Over-Current Protection • Customized Assemblies 

CUSTOMER SERVICE 
PROGRAMS 

At Elmwood, our commitment to customer service goes beyond 
product quality. Our customer service programs are designed to 
fit your specific needs: 
• Redi-Temp-An off-the-shelf program with a one week delivery 
schedule. 
• Elmwood Express-A priority delivery service that puts your 
rush order on the fast track. 
• Design Assistance-Pre-packaged assemblies made to fit your 
requirements complete with custom brackets, terminals, wiring, 
connectors, overmolds, etc. 
• Lead Time Programs-Production and sample lead times that 
others try to beat. 
And our customers service representatives are trained profes
sionals assigned to you from order entry to order shipment. 
No one puts more into thermal sensing than Elmwood. Don't 
accept anything less. 

........ ':to\$'43*1. 

500 Narragansett Park Drive/Pawtucket, RI 02861-4325 
Tel: 401-727-1300/Telex: 681-4066/Fax: 401-728-5390 

~~I 
Thermal Sensing Technologies ... Worldwide 

eEM1989 For manufacturers' sales offioes, see yellow pages 8·1895 
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NTC and PTC 

THERMISTORS 
CHI P SERIES • BEAD SERIES • THERMISTOR PROBE ASSEMBLIES 

DISC SERIES· PTC THERMISTORS 

STANDARD 
NTC/PTC THERMISTORS 

PRODUCTS 
Chip Series 
• Surface Mounted, End-Banded 
• Without Leads 
• Uninsulated Leads 
• Insulated Leads 
• Series I Glass Encapsulated 
• Series II Glass Encapsulated, 

Interchangeable 
• MINI-CHIP 

Glass Encapsulated Series 
• UNI-CURVE® Interchangeable, 

R-T Curve-Matched 
.. LTN® 

Linear Thermistor Networks 
• MICRO-MINI CHIP 
• MICRO-MINI CHIP 

Medical Grade, Interchangeable 
• OTHER AVAILABLE 

Chip Thermistors 
• "MELF" Glass Encapsulated Chip 

Bead Series 
• SMALL BEADS 
• E-I MATCHED BEADS 
• STANDARD BEADS 
• GLASS PROBES 
• ISO-CURVE® 

Interchangeable Glass Probes & Beads 
• OTHER AVAILABLE 

BEAD THERMISTORS 
.. MID-TEMP (200°C TO 600°C) 
• MICRO·MINI PROBES 
• SUB-MINI PROBES 
• CRYOGENIC GLASS ENCAPSULATED 

PARALLEL MAtCHED 

Disc Series 
• DISCS 0.1 TO 0.3" DIA. 
• OTHER AVAILABLE 

DISC THERMISTORS 
0.4" DIA. DISCS 

• iNRUSH CURRENT LIMITING (ICL) 

PTC Thermistors 
• STD. and MINI-POSI-CHIP SERIES, 

Glass Encapsulated, Silicon Based 
• CE:RAMIC BASED PTC THERMISTORS for 

Switching, Current Limiting, Heating and 
Measurement and Control Applications 

• PTCIVARISTOR 
• SURFACE MOUNTED POLYMERE 

ENCAPSULATED 

Thermistor Probe Assemblies 
SURFACE, IMMERSION, GAS/AIR, 
OVEN PROBES, GENERAL PURPOSE 
AND SPECIAL MEDICAL SENSORS. 

a, 

-40 0 ·40 80 120 150 
UNI-CURVE@ INTERCHANGEABLE, 

R-T, CURVE MATCHED 

~ ... ,. 
",....~ " 

• •• for additional information, Contact: 

GLASS PROBES 

~v , 
ISO-CiJRVE@ INTERCHANGEABLE, 

R-T, CURVE MATCHED 

.WWd:SS:::: • 
DISC SERIES 

~~~~~~ ELECTRONICS/APD ~ :~~:~can 
KIDDE ~ d'vices 

• TELEPHONE (508) 478·5255 
• TELEX 299550 

450 Fortune Boulevard, Milford, MA 01757 "",",""""",,c-", 
• FAX (508) 4n·6035 

8-1896 For manufacturers' sales offices, see yellow pages EEM 1989 
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INTERNATIONAL RESISTIVE COMPANY, INC. 
P.o. BOX 1860, GREENWAY ROAD. BOONE, NC 28607-1860 

(704}264-8861 or 1-800-255-4-IRC. TLX: 46.9902. FAX: (704}264-8865 
A member ot Ihe Crysralale Group 

FLAMEPROOF/FLAME RESISTANT 
FAILSAFE/CIRCUIT PROTECTIVE RESISTIVE PRODUCTS 

• Complete flameproof/flame resistant 
construction 

• High surge/overload capability 

GF 1/4 watt 3 watt .4 ohm 2 meg ohm 

MO 1/2 watt 5 watt .5 ohm 1 meg ohm 

FA 1/4 watt 2 watt 1 ohm 1 meg ohm 

FABO 1/2 watt 7 watt .1 ohm SOK ohm 

FAB025 1/4 watt 1 1/2 watt .2 ohm 12K ohm 

FA90 2 watt 2.6 ohm 1 meg ohm 

SPP 1 watt 3 watt .1 ohm 2400 ohm 

SP20/20F 1 watt .1 ohm 1200 ohm 

SPH/SPF 2 watt .05 ohm 2400 ohm 

LFR 2 watt 5 watt 1 ohm 1600 ohm 

PPW 2 watt 15 watt 1 ohm 5000 ohm 

• Low cost, prompt delivery 
• Excellent long term stability 

±1% ±5% ±50 to ±200 ppm 

±2% ±10% ±200 ppm 

±1% ±10% ±250 ppm 

±5% ±5% ±1oo to ±500 ppm 

±5% ±10% ±250 ppm 

±1% ±5% ±150 ppm 

±5% ±10% ±300 to ±600 

±2% ±10% ±150 to ±800 ppm 

±2% ±10% ±4oo to ±Soo ppm 

±1% ±10% ±50 to ±300 ppm 

±1% ±3% ±20 ppm 

Custom configurations, wattages, resistance values, and assemblies available upon request. 

Please contact factory for special/custom fuse/circuit protection parameters. 

EEM 1989 For manufacturers' sales offices, see yellow pages 
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1M" 2900 Blue Star Street, Anaheim, CA 92606,.- (714) 630-0081-FAX: 714-630-4131 

INTRODUCTION 
Thermistors are temperature sensitive passive semiconductors which 
exhibit a large change.in electrical resistance when subjected to a 
relatively minute'change in body temperature. Negative temperature 
coefficient (NTC) thermistors.decrease in resistance when subjected 
to an increase in body temperature. Conversely positive temperature 
coefficient thermistors (PTC) increase in resistance when subjected to 
an increase in body temperature. Ketema~Rodan Division manufac- . 
tures NTC thermistors as well as two basic types of PTC thermistors. 
The silicon PTC offers a nearly linear positive temperature coefficient 
of approximately +.7%0 /C and the switching PTC thermistor which 
exhibits a very large increase in resistance (several powers of 10) over 
a designated temperature range. Their extreme sensitivity t6 minute 
temperature changes enables them to perform many unique functions 
heretofore impossible with standard electronic components. 

NEGATIVE TEMPERATURE COEFFICIENT 
THERMISTORS 
The NTC devices are available in resistance values from less than 
1 ohm to 1 megohm, and in sizes ranging from 0.010 inch cubes to 
1 inch diameter discs. Available configurations include: discs, chips, 

rods, bars, probes, and resistor/thermistor networks. Units can be 
molded, dip coated, or encapsulated to your specifications, using 
packaging materials such as epoxy, glass, or high temperature silicon 
resin. 

SURGE-GARD™ INRUSH CURRENT LIMITING DEVICES 
DESCRIPTION 
Rodan® SURGE-GARD devices are manufactured of a specially
formulated metal oxide ceramic material which is capable of suppress
ing high inrush current surges. They are especially useful in power 
supplies (See Fig A) where, due to the extremely low impedance olthe 
capaCitor being charged, the bridge is subjected to. an exceedingly 

high current surge at turn-on. The SURGE-GARD, being of relatively 
high resistance, limits the current for 1 to 2 seconds during which time 
the device decreases in resistance substantially to a point where its 
voltage drop is negligible. 

SPECIFICATIONS 
Imax * R1max 

Ro@25'C Max Steady Resistance At 
Part ±15% State Current Max Current 

Number (OHMS) (AMPS) (OHMS) 

SG260 .5 30 .01 

SG100 1 20 .015 

SGll0 2 18 .03 

SG120 2.5 3 .15 

SG130 2.5 7 .05 

SG140 2.5 9 .04 

SG150 2.5 10 .04 
SG160 2.5 15 .03 

SG170 4 8 .07 

SG180 5 2 .40 

SG190 5 4 .15 

SG200 5 7 .07 

SG26 5 12 .06 

SG21 0 7 4 .20 

SG64 7 10 .08 

SG220 10 3 .20 

SG40 10 8 .1 

SG230 20 1.75 .6 

SG240 40 2 .6 

SG250 120 3 .9 

1 Other resistance values available upon request. 
2 Imax = The maximum steady state DC or RMS AC current. 
3 * Rima. == The approximate resistance under maximum 

steady state current conditions. 
4 Max Operating Temp = All Rodan Surge-Gard devices 
are rated for operation to a maximum ambient temperature of 
65'C. If your application requires operation above 6S'C am
bient, please consult Rodan's applications engineering de
partment. 

"L" 
"0" "T" Lead 

(Diameter max (ThIckness max Diameter 
over coating) over coating) ±.003" 

1.25 .200 .040 

.900 .300 .040 

.900 .350 .040 

.600 .250 .032 

.600 .250 .032 

.600 .250 .032 

.900 .300 .040 

.900 .300 .040 

.600 .250 .040 

.600 .250 .032 

.600 .250 .032 

.600 .250 .032 

.900 .500 .040 

.600 .300 .040 

.950 .500 .040 

.450 .300 .032 

.900 .350 .040 

.500 .300 .032 

.625 .250 .032 

.925 .250 .040 

5 Recovery Time = Since Rodan Surge-Gards self-heat 
due to current flow. which in turn causes a reduction in their 
resistance, the devices require cool-down time after power is 
removed. The cool-down time allows the resistance to in
crease sufficiently to provide the required inrush current 
limiting. This time varies with the particular device, mounting 
method and ambient temperature. Usually, a one minute 
cool-down period is adequate. Selection of capacitor bleeder 
resistors which will provide a one minute or so bleed down 
time can eliminate the cool down time requirement. 

APPLICATIONS 
If the resistance of one Surge-Gard does not 
provide sufficient inrush current limiting for 
your application, two or more may be used in 
series or in separate legs of the supply circuit. 
Surge-Gards cannot be used in parallel since 
one unit will tend to conduct nearly all the 
current available. SUlge-Gards may be used 
in the AC (Point A or B) or the DC (Point C or 
D) locations in the circuit. 

FIGURE A 

POINT A 

SG 

ACtN 

SG )---j===--< 
POINT B 

~~ 01 
1- 1.5" MIN -I ' 

Protective Coating 

=======~~ 
PREFORMED INSIDE AND OUTSIDE LEAD BENDS OPTIONAL. CONTACT FACTORY FOR PART NUMBERS . 

. 350" 1.250" I .310" Protective Coating 
NOM NOM NOM ! 

~ 1 ~ 1 .1" NOM 

-: -1_ t5'MI~1 F~G. r -: - 1~1 ~ I ~:~: : : c=:::2 ~ 
Shorter leads can be supplied upon request 

B·1898 For manufacturers' sales offices, see yellow pages EEM1989 
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Kl .. EIEMA 2900 Blue Star Street, Anaheim, CA 92806· (714) 630-0081 • FAX: 714-630-4131 , . J 'RODAN DIVISION 

SILICON PTC THERMISTORS 
DESCRIPTION 
The positive temperature coefficient of resistance is very large: ap
proximately O. 7%/DC, making these units ideal for use in temperature
compensating and sensing applications. Just a few such applications 
include amplifiers, power supplies, transducers, telemetry, com
puters, magnetic amplifiers, thermometry, meteorology, temperature 
regulation and overtemperature protection. Lead material other than 
standard, such as weldable nickel or gold plated, is available on 
request. 

MINIATURE PROBE-DU100 GLASS TYPE-DG125 
AWG 130 'TINNED 
COPPER WIRE 

= 

= 
1----2 .. ·~-___I·1 

THERMALLY CONDUCTIVE EPOXY 

MOLDED TYPES-DS125, DS200, DS250 

1'1;;~AI~';;~1 W 
=±1~ ~=-tV-

0.025 NOM. 
(,22 AWG 
TINNED 

DUMET) ~~+====~~~;=-iL;::~ 
BLACK BODY 
WITH WHITE 
MARKING 

~~.m"u~o 
±OO~~2 , 

TINNED DUMET 0.105 MAX. 

BLACK BODY WITH 
WHITE MARKING 

TRANSISTOR TYPE-DC125 
BLACK BODY WITH 0.20 ± 0.006 

WOH~:: ::R~:N~~±d~2l 

T[l:= ~ 0320 i}(' ±0.010 ±r =,450 0, OIA 

0245+--.:11- I -11--0.031 
± 0.Q10 0.034 0.017 ~g:~~ CIA ± 0.005 

± 0.005 TINNED DUMET 

MIL-APPROVED SERIES 

Rodan's PTC thermistors are designed and 
built to withstand all environmental conditions 
required by the most stringent Mil specs. 
They meet or exceed all requirements of MIL
T-23648A for Positive TC Thermistors. 

RTH 42 Per MIL-T-23648A119. Glass, her
metically-sealed type, similar to DG 
125 series above. 

RTH 22 Per MIL-T-23648/9. Molded style, 
similar to DS 200 series above. 

ELECTRICAL SPECIFICATIONS MINI-SENSOR ™ HERMETICALLY SEALED 
NTC THERMISTORS 

WATTAGE STD THERMAL OPERATIONAL 
PART RATING RESISTANCE TIME AMBIENT 

NUMBER @ 
RANGE CONSTANT TEMPERATURE 

100'C RANGE 

DS 125 0.125 10 to 39.000 34.S -65to +150 

(~~~gg) 0.250 10 to 39,000 34.S -65to +150 
0.250 10 to 10,000 34.8 -65to +150 

DS250 0.250 101039,000 54.0 -65 to + 150 

(~~~fi) 0.125 10 to 10,000 60.0 -65to +125 

DC 125 0.125 10to 10,000 54.0 -65to +125 

DU 100 0.125 10 to 10,000 9.0 -65to +125 
UNIT WATTS Ohms Sec. Max ·C 

STANDARD RESISTANCE VALUES 
10 27 56 150 390 820 2200 5000 
12 33 68 180 470 1000 2700 5600 
15 39 82 220 500 1200 3300 6800 
18 47 100 270 560 1500 3900 8200 
22 50 120 330 680 1800 4700 10,000 
Matched pairs or other resistance values available as special devices. 

I-- 1.25 ± .125 t .150 --I .070 ± .010 I ±.010 I ~ 
I c==J I 

.050 -I f- T '" #24 AWG 
,/ Solderable 

NOTE: Lead diameter uncontrolled within this area, typical. 

DESCRIPTION: 
Rodan® Mini Sensor thermistors are small, rugged, hermetically 
sealed, glass encapsulated (00-35) devices which are especially 
useful in applications where extreme temperatures and severe en
vironmental conditions are encountered. 
Their high sensitivity makes them especially useful in applications 
such as temperature measurement, temperature control, liquid level 
indication, flow measurement and temperature compensation. 
These low cost devices exhibit excellent long term stability and re
peatability. 
Please contact the factory for additional information. 

ACCU-CURVE ™ INTERCHANGEABLE THERMISTORS R·T CURVE MATCHED 

DESCRIPTION EPOXY .OOS" DIA. TINNED COOPER L COATED I ALLOY LEADS 

Rodan's Accu-Curve thermistors are small, high quality, low cost, epoxy encapsulated, precision 
curve matched devices which are available in a variety of electrical parameters. They offer true 
interchangeability over wide temperature ranges and eliminate the need for individual circuit 
adjustments or padding. These thermistors provide highly accurate and stable temperature 
sensing capability for applications such as temperature measurement or compensation. 

SPECIFICATIONS 
Temp. Tolerance Part Resistance" D_C: 

Number @25°C Over Temp. Range Temp_ Range °c Min_ T_C:" 
(±·C) 

ACC-001 2,252 ±0.2 0-70DC 1 10 
ACC-002 3,000 ±0.2 0-70DC 1 10 
ACC-003 5,000 ±0.2 0-70DC 1 10 
ACC-004 10,000 ±0.2 0-70DC 1 10 
ACW-005 30,000 ±0.2 0-70·C 1 10 
ACW-006 50,000 ±0.2 0-70·C 1 10 
ACW-007 100,000 ±0.2 0-70·C 1 10 

.095" MAX. ~~~~~~~~~~~ 
r L 3"±.125 -J 
The above device can be supplied to a wider 
range of specifications. Please contact the 
factory for requirements not listed. 
"DISSIPATION CONSTANT represents the 
amount of power required to raise the tem-
perature of a thermistor 1 DC above its am-
bient, expressed in milliwatts. 
""TIME CONSTANT, expressed in seconds, 
is the time required for a thermistor dissipat-
ing zero power to chan~e 63% of the dif-
ference between its initia temperature value 
and that of a new impressed temperature en-
vironment. 

EEM 1989 For manufacturers' sales offices, see yellow pages B·1899 
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Ki.EIEMA 2900 Blue Star S. treet.' Anaheim, CA 92806. (714) 630-0081 • FAX: 714-630-4131 
, "RODAN DIVISION 

STANDARD PTC THERMISTORS i' ;' II TYPICAL APPLICATIONS .! 
ill • Over-temperature Protection· Temperature Compensation I. ~ 

• Arc Suppression· Time Delay· Liquid Level Sensing Ii .: 
• Air Flow Sensing • Automatic Coior TV Degaussing ~ 
• Non- Destructive Fusing· Self-Regulating Heaters 
• Single Phase Motor Starting 

Part Number 

CONFIGURATIONS 
Stands d "T" Optional 

PTC SURFACE MOUNT OVERTEMPERATURE 
PROTECTORS """f' '1:':'~·"I··"·l ±-O1O" min 

BI~~~HRHO 0 
The values for dis
sipation constant and 
time constant are for 
reference only. 
Mounting method 
and environmental 
conditions can affect 
these parameters. 

2Loa¢5 
TlnnDdCoppor 

o.J m.... ':::::'(O,02<rDlo.) 

t "'lo.~ ±'OO~The-;::::;pm!ledtoTab 
AnodllOO Aluminum lab 

~"'--j O'31~.10" 'I m.ln,==_ H- ,. '.". 
<O.I!iS" I' =-

'I PTCThermlstor 

O.12S"Dla.±.006" E~or_Th .. rml51orNotIG 
·Other lead lengths available (INSIDE KINK) (OUTSIDE KINK) (NO LEADS) ~, •• - ExlelldBoYon!lUr'HI 

OVER CURRENT PROTECTORS 
TYPICAL APPLICATIONS The PTC over curr~nt protector is c6nnected in series with the load 

which is to be protected. During normal operating conditions, the PTC 
remains in its low resistance state resulting in negligible attenuation to 
current flow. When a short circuit or over-current condition occurs, the 
PTC will switch into its high resistance state thereby limiting the current 
flow in the circuit to a point well below the normal operating level. When 
the faul(condition is removed, the PTC will return to its low resistance 
state allowing the current flow to recover to its normal level. Ketema
Rodan Division produces over-current protectors for a whole range of 
load protection applications. 

• Telephone Line Fault Protection· Transformer Protection· FHP 
Motor Protection· Transistor Protection· Speaker Protection 

FEATURES 
• Fast Switching 
• No Electrical Noise 

• Nd Contacts 
• Automatic Operation 

• Virtually Unlimited Life 
• Self Resetting 

• Efficient 

Base Resistance Maximum* Mlnlmum** Switch Heat DIssipation Lead Maximum Continuous Switching Maximum Part Number 
Voltage Temr- Capacity Constant Dia. (In.) Dla. 

(Ohms) Tolerance (± ) Current (Amps) Current (Amps) ("C (Watt-Sec.I"'C) (mWI"'C) (In.) 

SP5504D-1RO-120 1 20% 15 0.60 1.30 120 .48 13 0.60 .032 

SP5004D·2RO-120 2 20% 25 0.44 .900 120 .39 12 0.55 .032 

SP4004D-3R3-120 3.3 30% 25 .300 .690 120 .25 10 0.45 .025 

SP6709D-4R7-110 4.7 20% 132 .290 .650 110 1.59 16 0.70 .032 

Sp,4004D-5RO·l10 5 20% 25 .220 .500 110 .25 10 0.45 .025 

SP3505D· 7R5·120 7.5 30% 50 .180 .400 120 .24 B 0.40 .020 

SP5()j.OD-l00-ll0 10 30% 132 .170 .430 110 1.19 13 0.60 .025 

SP3505D-l00-120 10 30% 50 .150 .350 120 .24 8 0.40 .020 

SP2505D-200·120 20 30% 50 .095 .215 120 .12 6 0.30 .020 

SP3510D-300-110 30 30% 132 .075 .190 110 .48 8 0.40 .020 

SP301 00-500-11 0 50 30% 132 .055 .140 110 .35 7 0.35 .020 

SP3010D-l01-110 100 30% 132 .040 .100 110 .35 7 0.35 .020 

SP2008D-251-120 250 30% 150 .028 .070 120 .13 7 0.25 .020 

SP2010D-501-120 500 30% 250 .020 .050 120 .16 7 0.25 .020 

SP2010D-l02-110 1000 30% 300 .012 .032 110 .16 7 0.25 .020 

SP2012D-152-110 1500 30% 350 .010 .026 110 .19 7 0.25 .020 . Maximum Continuous Current (lcc)-The maximum amount of current, expressed In AMPS, the PTC must be capable of passing wlthoul SWllchlng Into ,ts high resistance state . 
"Minimum SWitching Current (Is)-The minimum •. amount of current, expressed in AMPS, required to switch the PTC into its high resistance slate. 
The values for minimum switching current and maximum continuous current are for reference only. Mounting method and environmental conditions can affect these parameters. 
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stone 
CARBON COMPANY 

NTC (Negative Temperature 

I ~ Coefficient) thermistors 

?, temperature increases. Their 
'"~~~_~ dec rease in res i sta nce as 

maximum operating temperature 
is 1250 C. Zero-power resistance 

TEMPERATURE values at 25° C range from 10 n to 
250K n ; other values upon 

request. Disc t.hermistors are available with various 
coatings, lead styles, and resistance tolerances. 
Contact Keystone Thermistor Engineering or write 
for catalog T787. 

D 

Keystone Thermistors are distributed by 
Allied Electronics 1-800-228-6705 Newark Electronics 312-638-4411 
SIN-TEC Electronics 1-800-526-5960 Digi-Key Corp 1-800-344-4539 

(In N.J.) 201-996-4093 

DISC TYPE THERMISTORS 
WITH CROSSED LEADS 

Ho@ Ollllpition Tem~. CoIl. 
KCC TYPE 25°C Tol. A B C 0 Canatant Halllt @25°C 

IHI ~% (in_I Iln·1 (In.1 IAWGI (mW/OCI RlUo 1%IoCI 
RL lOO4-65.6-59-Dl 100 20 0.110 0.120 0.100 26 2.5 5.6 -3.42 
RL 1003-312-73-01 500 10 0.110 0.110 0.100 26 2.5 6.9 -3.83 
RL1007-624-73-Dl 1.000 10 0.110 0.150 0.100 26 2.8 6.9 -3.83 
RL1003-1157-95-01 2.000 10 0.110 0.110 0.100 26 2.8 9.2 -4.43 
RL1003-1746-97-Dl 3.000 10 0.110 0.110 0.100 26 2.5 9.1 -4.40 
RL1004-2910-97-01 5.000 10 0.110 0.120 0.100 26 2.5 9.1 -4.40 
RL 1009-5820-97-01 10.000 10 0.110 0.170 0.100 26 3.0 9.1 -4.40 
RL l005-5744-103-Dl 10.000 10 0.110 0.130 0.100 26 2.5 9.6 -4.49 
RL1007-13.8K-120-Dl 25.000 10 0.110 0.150 0.100 26 2.8 11.4 -4.84 
RL l003-26.7K-I40-Dl 50.000 10 0.110 0.110 0.100 26 2.5 12.9 -5.08 
RL l006-53.4K-I40-Dl 100.000 10 0.110 0.140 0.100 26. 2.7 12.9 -5.08 
RL lOO4-104.7K-155-01 200.000 10 0.110 0.120 0.100 26 2.5 138 -523 
RL l006-135.2K-138-Dl 250.000 10 0.110 0.140 0.100 26 2.7 121 -4.96 

RL2004-16.4-59-Dl 25 20 0.220 0.130 0.156 24 6.5 5.6 -3.42 
RL2OO7-32.8-59-Dl 50 20 0.220 0.160 0.156 24 6.5 5.6 -3.42 
RL20Q3-62.4-73-Dl 100 10 0.220 0.120 0.156 24 6.5 6.9 -3.83 

RL2006-125-73-Dl 200 10 0.220 0.150 0.156 24 6.5 6.9 -3.83 

RL2008-187-73-Dl 300 10 0.220 0.170 0.156 24 6.5 6.9 -3.83 
RL2003-289-95-Dl 500 10 0.220 0.120 0.156 24 6.0 9.2 -4.43 
RL2004-582-97-01 1.000 10 0.220 0.130 0.156 24 6.5 9.1 -4.40 
RL2OO7-1164-97-Dl 2.000 10 0.220 0.160 0.156 24 6.5 9.1 -4.40 
RL2006-16DO-l03-Dl 2.786 10 0.220 0.150 0.156 24 6.5 9.6 -4.49 
RL2005-2203-12O-Dl 4.000 10 0.220 0.140 0.156 24 6.5 11.4 -4.84 
RL2006-2753-120-Dl 5.000 10 0.220 0.150 0.156 24 6.5 11.4 -4.84 
RL2012-5506-12O-Dl 10.000 10 0.220 0.210 0.156 24 7.2 11.4 -4.84 

RL2006-13.3K-14O-Dl 25.000 10 0.220 0.150 0.156 24 6.5 12.9 -5.08 

RL2OO5-27K-I38-Dl 50.000 10 0.220 0.140 0.156 24 6.5 12.1 -4.96 
RL2008-52.3K-155-D 1 100.000 10 0.220 0.170 0.156 24 6.5 13.8 -5.23 

RL3004-6.56-59-Dl 10 20 0.320 0.130 0.250 24 7.0 5.6 -3.42 

RL3504-31.2-73-Dl 50 10 0.370 0.130 0.250 24 7.5 6.9 -3.83 
RL3006-59.4-85-Dl 100 10 0.320 0.150 0.250 24 7.2 8.4 -4.23 
RL3004-144-95-Dl 250 10 0.320 0.130 0.250 24 7.0 9.2 -4.43 
RL3004-291-97-Dl 500 10 0.320 0.130 0.250 24 7.0 9.1 -4.40 
RL3005-574-1 03-01 1.000 10 0.320 0.130 0.250 24 7.0 9.6 -4.49 

tResistance Ratio: RatiO of zero-power resistance @O°Cto zero-power resistance @5O°C. 

INRUSH CURRENT LIMITERS ---------
,---",,--r-- 3QOV 

DC 

----:J; 

---...;!:~--+~-, 

The circuit diagram above displays a typical way to 
limit inrush current. 

Protection against extremely high peak inrush cur
rent, especially in AC/DC switching power supp
lies, is now available with Keystone Inrush Current 
Limiters. These special NTC thermistors effectively 
control surge currents because the thermal time 
constant of the current limiter is longer than the 
electrical time constant (AC) of the thermistor and 
the capacitor. 

All inrush current limiters are insulated with a pro
tective coating. 

\KeNstone CARBON COMPANY 

Thermistor Division, Sf. Marys, PA 15857 
814-781-1591· Telex 91-4517. FAX 814-781-7648 

Rc @ 2S'C Max: Steady Nominal A B C 0 
Type "': 25% State Current Resistance @ max. max. ref. (AWG) 

(ll) (amps) Imax(!!) (in.) (in.) (in.) 

CL·l0 0.7 12 0.03 0.770 0.220 0.328 18 

CL-20 1.3 8 0.04 0.550 0.210 0.328 18 

CL-30 2.5 8 0.06 0.770 0.220 0.328 18 

CL-40 5 6 all 0.770 0.220 0.328 18 

CL-50 7 5 0.16 0.770 0.260 0.328 18 

CL-60 10 5 0.18 0.770 0.220 0.328 18 

CL-70 16 4 0.27 0.770 0.220 0.328 18 

CL-80 47 3 0.49 0.770 0.220 0.328 18 

CL-90 120 2 118 0.930 0.220 0.328 18 

CL-l00 0.5 16 002 0.930 0.220 0.328 18 

CL-ll0 10 3.2 018 0.400 0.170 0.250 24 

CL-120 10 1.7 0.34 0,400 0.170 0.250 24 

CL-130 50 1.6 0.76 0.450 0.170 0.250 24 

CL-140 50 1.1 0.89 0.450 0.170 0.250 24 

CL-150 5 4.7 0.11 0.550 0.180 0.328 22 

CL-160 5 2.8 0.20 0.550 0.180 0.328 22 

CL-170 16 2.7 0.33 0.550 0.180 0.328 22 

CL-180 16 1.7 0.49 0.550 0.180 0.328 22 

CL-190 25 2.4 0.41 0.550 0.180 0.328 22 

CL-200 25 1.7 0.49 0.550 0.180 0.328 22 

'These values are suggested maximums based upon a 25° C ambient, no air flow 
environment with the thermistor mounted "," from the circuit board. 
Contact Keystone Engineering to discuss Iss ratings with air flow. 

5300 
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stone 
CARBON COMPANY 

THERMAL COMPONENTS 

GLASS ENCAPSULATED 
THERMISTORS 

5300 

STYLE) t:. AWG 24 

D * 0.075· max.dla 

~tone glass encapsulated NTC thermistors are tiny pellets of thermistor material hermet
ically sealed in glass bodies with a controlled amount of selected atmosphere. The hermetic 
seal makes these parts extremely stable in applications up to 204°C (4000F). 

~o"~1 .1 
f RESISTANCEITEMPERATURE CHARACTERISTICS 

125~±~10 :=s: 
Temperature Range: -50"C to +204°C Time Constant: 3 sec. 
Dissipation Constant: 2.0 mW f"C Tolerance: ± 10% @ 25"C 

STYLE II (SURFACE MOUNT) 

Ii= ::=i1--

~ 
t-- ~': . ., 016" ·022" 

~GLASS 
TINNED 
DUM MET CONTACTS (2) 

NOTE. FOR Kec TYPE FOR STYLE II DELETE Al PREFIX AND AOOG100 SUFFIX 

Ra@25"C 
o 

PTC SURFACE-MOUNT OVERTEMPERATURE PROTECTORS 
Positive Temperature Coefficient (PTe) thermistors ~ act as solid
state switches. A typical application of these surface mount units 
is to prevent destruction of a power transistor. 

The PTC Sensor is mechanically mounted to the power transistor 
package. The PTC thermistor measures the surface temperature 
of the transistor. When the temperature of the transistor .case 
reaches a critical point, the PTe switches and turn~ off the drive cir
cuitry for the transistor. This action prevents its destruction. Then, 
as the transistor cools, so does the thermistor, automatically reset
ting itself to once again guard the power transistor. 

Specifications 
1. Resistance @ 25"C: 1000 ± 30% (700 - 1300). 
2. Transition temperature per table is defined as the temperature 

at which the measured resistance is two times the minimum 
resistance. 

3. Maximum voltage that can be applied to the device in DC or 60Hz 
sinusoidal wave form AC is 30 volts. 

4. Maximum operating temperature 140"C. 
5. Dielectric withstand between PTe element and aluminum tab is 

50VDCmin. 
6. Basic construction: .200" dia. x .060" thk. PTC disc with radial 

leads attached to an anodized aluminum tab. 
7. Physical design - per drawing. 
8. Optional resistance values, switch temperatures and physical 

designs are available upon request. 

Keystone also manufactures: 

Thermistor Probes • Linistor® 
Assemblies • Glass Beads • Glass 
Probes • Rod-type, Surface-mount, 
Hi.:remp, Cryogenic and Precision 
Thermistors 

Phone for information. 

PTC SURFACE TEMPERATURE SENSORS 

Type Number lransition Temp. "C (Ref_) 
RL2006-10Q-30-30-PTl 30 
RL2006-100-40-30-PTl 40 
RL2006-1oo-50-30-PTl 50 
RL2006-1oo-60-30-PTl 60 
RL2006-1oo-70-30-PTl 70 
RL2006-1oo-80-30-PTl 80 
RL2006-100-90-30-PTl 90 
RL2006-100-1OO-30-PTl 100 
RL2oo6-100-110-30-PTl 110 
RL2006-100-120-30-PTl 120 

1.50" 
-'-1 --f-----T---i-------l- min·i 

0.312"00.010" AIF== ~_.-1. 
0.156" Ref. I 01r" IL-~ __ ~ ____ ~ ====----r 

"7 PTe Thermistor 
00.005" 

0.125" Dia. Epoxy or Thermistor Not to Extend 
(0.155" Dia. and Other Hole Sizes Beyond Scribed Line 
Are Also Available) 

2 Leads 
T inned Copper 

AWG #24 (0.020" Oia.) 

I I k:: =~// 
0.250" max. ,--,-_..1.. __ *=== ==-==,/ .lfl- [ i 

~ PTe Thermistor Epoxied to Tab 
0.050" 00.007" 

Anodized Aluminum Tab 
Color: Red 

\KeNstone CARBON COMPANY 

Thermistor Division, St. Marys, PA 15857 
814-781-1591. Telex 91-4517. FAX 814-781-7648 
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stone PTC -POSITIVE TEMPERATURE 
COEFFICIENT THERMISTORS CARBON COMPANY 

TRANSITION 

Positive Tem

perature Coef

ficient (PTC) 

thermistors are 

characterized 

/
TEMPERATURE by an extremely 

L-=====~(".____ I a r g e re sis t-
TEMPERATURE ance change in 

a small temper

ature span. The figure at left depicts a gen

eralized resistance temperature plot for a 

PTC. The temperature at which the resist

ance begins to increase rapidly is referred to 

as the transition temperature. This point can 

be changed from below 0° C to above 160° C. 

TYPICAL PTC APPLICATIONS 
• Automatic Color TV Degaussing • Air 
Flow Measurement. Non-Destructive 

Fuse • Single Phase Motor Starting. 

Liquid Level Sensing. Combination 
Heater-Thermostat • Arc Suppression • 

Time Delay Fusing. 

For detailed application notes, write for 
Catalog T787_ 

Operating '1hIn .. tlon 
Reference Dimensions (In.) 

Dioaipotiont Timet 
Volloge R,,~25"C Tenipemure Constant Con""'nt Fig. 

Vop ±30% TT" 0 T No. 
Type Number (Q) (OC) A B C D E (mW'OC) (Soc.) 

RL5505-1-120-12-PTO 1 120 0.55 0.05 1.5 0.33 0.032 14.0 50 A 
12 RL5305·2-120-12-PTO 2 120 0.53 0.05 1.5 0.33 0.032 14.0 50 A 

RL3005-10-12O-12-PTO 10 120 0.30 0.05 1.5 0.25 0.020 7.0 35 A 
RL3005-25-120-12-PTO 25 120 0.30 0.06 1.5 0.25 0.020 7.0 35 A 

20 RL5505-2.5-120-20-PTO 2.5 120 0.55 0.05 1.5 0.33 0.032 14.0 50 A 
RL5505-5·120-20-PTO 5.0 120 0.55 0.05 1.5 0.33 0.032 '4.0 50 A 
RL3006-20-120-25-PTO 20 120 0.30 0.06 1.5 0.25 0.025 7.0 35 A 
RL3006-SO-30-25-PTO 50 30 0.30 0.06 1.5 0.25 0.020 7.0 35 A 
RL3006-SO-40-25-PTO 50 40 0.30 0.06 1.5 0.25 0.020 7.0 35 A 
RL3006-SO-50-25-PTO 50 50 0.30 0.06 1.5 0.25 0.020 7.0 35 A 
RL3006-SO-60-25-PTO 50 60 0.30 0.06 1.5 0.25 0.020 7.0 35 A 

25 RL3006-SO-70-25-PTO 50 70 0.30 0.06 1.5 0.25 0.020 7.0 35 A 
RL3006-50-80-25-PTO 50 80 0.30 0.06 1.5 0.25 0.020 7.0 35 A 
RL3006-SO-90-25-PTO 50 90 0.30 0.06 1.5 0.25 0.020 7.0 35 A 
RL3006-SO-100-25-PTO 50 100 0.30 0.06 1.5 0.25 9·020 7.0 35 A 
RL3006-SO-110-25-PTO 50 110 0.30 0.06 1.5 0.25 0.020 7.0 35 A 
AL3006-50-12Q-25-PTQ 50 120 0.30 0.06 1.5 0.25 0.020 7.0 35 A 
RL5506-5-65-SO-PTO 5 65 0.55 0.06 1.5 0.33 0.032 14.0 50 A 
RL5506-10-110-SO-PTO 10 110 0.55 0.06 1.5 0.33 0.032 14.0 50 A 

50 RL5510-20-110-50-PTO 20 110 0.55 0.10 1.5 0.33 0.032 15.0 80 A 
RL4010-SO-11O-SO-PTO 50 110 0.40 0.10 1.5 0.33 0.025 12.0 60 A 
RL7510-10-120-120-PTO 10 120 0.75 0.10 1.5 0.33 0.020 20.0 90 A 

120 RL6010-20-120-12O-PTO 20 120 0.60 0.10 1.5 0.33 0.032 18.0 90 A 
RL5510-25-65-120-PTO 25 65 0.55 0.10 0.5 0.33 0.025 15.0 90 B 
RL4510-SO-120-12O-PTO 50 120 0.45 0.10 1.5 0.33 0.025 12.0 70 A 

240 RL5515-SO-65-240-PTO 50 65 0.55 0.15 1.5 0.33 0.032 17.0 80 A 
RL6015-1 ()().12o.24()..PTO 100 120 0.60 0.15 1.5 0.33 0.032 18.0 90 A 
RL3020-1500-100-24O-PTO 1500 100 0.30 0.20 1.5 0.25 0.020 12.0 60 A 

t The .... ah.es lor dissipation constant and time conslant are for relefen~e only. Actual values afe a function of I'TIftII'\od of mounting. air flow, and other factors which affect the PTGs ability 
to diSSipate heat. Contact Keystone Engmeerl"gwr further information. 

• Represents standard lead configurations. Other lead styles shown are avaHable lor custom made thermistors. 

\Kelfstone CARBON COMPANY 
TYPICAL CONFIGURATIONS 

Ir Aj --1sI--

[t 
t: A ~ --illf-- o -4Bf-

A ~1 f1 ~\ COPPERB Thermistor Division, St. Marys, PA 15857 
814-781-1591 • Telex 91-4517. FAX 814-781-7648 

CONTACTS 

Keystone Thermistors are distributed by 
,.0..., 'E [AWGI 

I-O~ E (AWGI 1-0-1"E [AWGI 

Allied Electronics 1-800-228-6705 Newark Electronics 
SIN-TEC Electronics 1-800-526-5960 Digi-Key Corp. 

(In N.J.) 201-996-4093 

312-638-4411 
1-800-344-4539 FIG. A (STRAIGHT LEAD) FIG. B (INSIDE KINK) FIG. C (OUTSIDE KINK) FIG. D (NO LEADS) 

NOTE: 1. Operating Voltage: D.C. or 60Hz A.C. (for higher voltage req. - contact factory). 
2. The specifications and configurations shown above are typical of standard items. Special 

characteristics, designs and alternate physical sizes are available upon request. 

PTCRESETTABLEFUSES------------------------
Typical applications for PTC fuses: 
• Telephone line fault protection 

• Fuse for intermittent solenoids 

• Over-current protection for transformers 

• Locked rotor protection for FHP motors 

Minimum Limit Current - The minimum 

amount of current required by the PTC to 

guarantee switching at the minimum 

ambient temperature. 

Maximum Limit Current - The maximum 

amount of current the PTC must be able to 
pass without switching at the maximum 

ambient temperature. 

PTC HEATERS 

Typical applications for PTC heaters: 
• Contact lens cleaner kits 

• Medical equipment 

• In-line diesel fuel heaters 

• Temperature stabilization of 
electronic cOl1)ponents 

EEM1989 

Opent- No Load Minimum Llmht Meximum Limht 
In9 Aelll .. nce Current (ampa) Current (amps) TTO 

_, 
Di .. ·t Max. 

Volloge @ 25°C (± 20%) (ReI.) C.poclly Const. Oia. 

V .. (U) Type Number O°C zooC 3O'C 55'C rC) (Wott-SOCFC) (mW/'C) (In.) 

1 RL5305·1-110-12-PTF 1,30 1.20 0.80 0.60 110 05 14.0 0.60 

12 5 RL4oo5-5-110-12-PTF 0.44 0.37 029 0.20· 110 0.3 10.0 0.45 
10 RL3OO5·10-110·12-PTF 0.33 0.30 020 0.16 110 0.2 7.0 0.35 
25 RL2505-25-110·12-PTF 0,23 0.19 0.13 0.09 110 0.1 6.0 0.32 

5 RL5506-5-11 0-50-PTF 0.55 0.50 0.30 0.25 110 07 14.0 0.60 

50 10 R~4oo6-1 0-11 0·50-PTF 0.30 0.27 0.18 0.16 110 04 10.0 0.45 
50 RL5310-50-110-50-PTF 0.23 0.20 0.11 0.10 110 1.1 15.0 0.60 

100 RL3810-100-110-50-PTF 0.10 0.09 0.06 0.05 110 0.5 12.0 0.42 

10 AL7510-10·11O-12D-PTF 0.39 0.36 0.25 0.17 110 22 20.0 0.80 
120 50 AL4510-SO-110-120-PTF 0.16 0.15 0.09 0.07 110 07 14.0 0.50 

100 RL3510-1oo-110-120-PTF 0.09 0.08 0.06 0.04 110 0.5 11.0 0.40 

tThe values for minimum and maximum limit current and diSSipation constant are for reference only Actual valuos are a function of methOd 01 mountmg. air flow. and 
other factors which affect the PTCs ability to dissipate heat Contact Keystone engineerIng for further Information 

No Load Typical Operllting 
Resistance Transition Temperature 

Operlltlng @25C Temperature Minimum Heat 
Volt. (Ref.) (Ref.) A B Sinkingt 

vo• Type Number (Il) (C) (In.) (In.) C 

6306·2oo-15-24-PTH 200 15 0'.68 0.08 50 
5506-20-120-24-PTH 20 120 ' 0.60 0.08 160 

24 5506-20-140-24-PTH 20 140 0.60 0.08 180 
5506-40-110-24-PTH 40 110 0.60 0.08 130 

5510-100-120-120-PTH 100 120 0.60 0.12 160 
120 5510-200-110-120-PTH 200 110 0.60 0.12 140 

5510-15Q-140-12Q-PTH 150 140 0.60 0.12 180 

6315-250-12O-240-PTH 250 120 0.68 0.18 160 
240 5520-250· 140-240-PTH 250 140 0.60 023 180 

6315-S00·110-240-PTH 500 110 068 0.18 140 

tMeasured at 25'C ambient. PTC mounted In small Spring clip 

For manufacturers' sales offices, see yellow pages 8·1903 
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MATERIALS ELECTRONIC PRODUCTS CORP. 
994 SPRUCE ST., TRENTON, NJ 08648 USA 
TELEPHONE (609) 393·4178jTELEX 843314 
FAX (609) 393-9461 

THERMAL COMPONENTS 5300 

SOLID STATE COOLING 
WITH THERMOELECTRICS 

Thermoelectric (Peltier) Heat Pump Module Specifications 
Thermocouples constructed of N &. P elements of thermal conduction. Temperature range, -150·C 
highest grade bismuth telluride in form of orienteq to +80·C. Solid state construction. Both hot and cold 
polycrystalline ingots. Ingot ends soldered to copper faces lapped flat, TYPE L. Both faces metallized and 
bus bars interfaced with ceramic plates, affording good tinned, TYPE TT. Hybrid, hot face tinned, cold face 
mechanical integrity, high dielectric strength and lapped, TYPE TL. 

Catalog 
Number 

CP1.0· 7·06L 
CP 1.0· 17·06L 
CP 1.0· 31·06L 
CP 1.0· 63·06L 
CP1.0· 71·06L 
CP 1.0·127·06L 

CP1.0· 7·05l 
CP 1.0· 17·05l 
CP 1.0· 31·05L 
CP 1.0· 63·05l 
CP1.0· 71·05l 
CP 1.0·127·05l 

CP 1.4·127·1 Ol(1) 

CP 1.4· 3·06L 
CP 1.4· 7·06L 
CP1.4· 11·06l 

In CP 1.4· 17·06L 

W CP1.4· 31·06l 

ii: CP 1.4· 35·06l 
CP1.4· 71·06l 

W CP 1.4·127·06L In 
a. CP 1.4· 3·045l 
0 CP 1.4· 7·045L 

CP 1.4· 11·045l 
CP 1.4· 17·045l 
CP 1.4· 31'045L 
CP 1.4· 35'045L 
CP 1.4· 71·045l 
CP 1.4·127·045l 

CP2 · 7,.,OL(1) 

CP2 3·06l 
CP2 7·06L 
CP2 15·06L 
CP2 · 17·06L 
CP2 · 31·06l 
CP2 · 49·06L 
CP2 · 71·06L 

CP 2.8· 32·06L 

CP5 · 3,.,OL 
CP5 · 31·06L 

FC 0.45· 4·05L 
FC 0.45· 8·05L 
FC 0.45·12·05L 
FC 0.45·18·05L 
FC 0.45·32·05L 
FC 0.45·66·05L 

FCO.6· 4·06l 
FCO.6· 8·06L 

In FC 0.6· 12·06l 
W FC 0.6· 18·06l 

ii: FC 0.6· 32·06l 

W FC 0.6· 66·06l 

In FCO.6· 4·05L 
0 FCO.6· 8·05L 
II.. FC 0.6· 12·05L 

FC 0.6· 18·05L 
FC 0.6· 32·05l 
FC 0.6· 66·05L 

FCO.7· 4·05L 
FCO.7· 8·05L 
FCO.7· 12·05l 
FC 0.7· 18·05L 
FC 0.7· 32·05L 

Module Type 

FC 0.45·All 
FCO.6·All 
FCO.7·All 
CP 1.0·ALL 
CP 1.4·ALL 

8-1904 

Hot Face Th = 2S'C 

I Max OMax V Max AT Max 
Amps Watts Volts 'c 

3.0 1.4 0.85 67 
3.0 3.4 2.06 67 
3.0 6.3 3.75 67 
3.0 12.7 7.62 67 
3.0 14.4 8.60 67 
3.0 25.7 15.4 67 

3.9 1.8 0.85 67 
3.9 4.5 2.06 67 
3.9 8.2 3.75 '67 
3.9 16.6 7.62 67 
3.9 18.7 8.60 67 
3.9 33.4 15.4 87 

3.9 33.4 15.4 70 

6.0 1.2 0.36 67 
6.0 2.8 0.85 67 
6.0 4.4 1.33 67 
6.0 6.9 2.06 67 
6.0 12.5 3.75 67 
6.0 14.2 4.24 67 
6.0 28.7 8.60 67 
6.0 51.4 15.4 67 

8.5 1.6 0.36 65 
8.5 3.8 0.85 65 
8.5 5.6 1.33 65 
8.5 9.2 2.06 65 
8.5 16.8 3.75 65 
8.5 19.0 4.24 65 
8.5 38.5 8.60 65 
8.5 68.8 15.4 65 

9.0 43.1 8.60 70 

14.0 2.8 0.36 67 
14.0 6.6 0.85 67 
14.0 14.2 1.82 67 
14.0 16.0 2.06 67 
14.0 29.3 3.75 67 
14.0 46.2 5.93 67 
14.0 67.0 8.60 67 

24.0 51.8 3.87 67 

39.0 81.q 3.75 70 
60.0 125. 3.75 67 

0.8 0.22 0.48 67 
0.8 0.43 0.97 67 
0.8 0.65 1.45 67 
0.8 0.97 2.18 67 
0.8 1.72 3.87 67 
0.8 3.56 7.98 67 

1.2 0.32 0.48 67 
1.2 0.65 0.97 67 
1.2 0.97 1.45 67 
1.2 1.46 2.18 67 
1.2 2.59 3.87 67 
1.2 5.34 7.98 67 

1.5 0.40 0.48 67 
1.5 0.81 0.97 67 
1.5 1.21 1.45 67 
1.5 1.82 2.18 67 
1.5 3.23 3.87 67 
1.5 6.67 7.98 67 

2.0 0.54 0.48 67 
2.0 1.08 0.97 67 
2.0 1.62 1.45 67 
2.0 2.43 2.18 67 
2.0 4.31 3.87 67 

Wire Gliluge Length 
(AWG) (mm/in.) 

32 (SOLID) 50/2.0 
30 (SOLID) 50/2.0 
30 (SOLID) 50/2.0 
24 (STRANDED) 114/4.5 
18 (STRANDED) 114/4.5 

Universal Multipliers Dimensions, mrn 
DIMENSIONS 

N G 
No. of Geometry 

Couples Factor GxN A B 

7 0.060 0.42 8 8 
17 0.060 1.02 12 12 
31 0.060 1.86 15 15 
63 0.060 3.78 15 30 
71 0.060 4.26 23 23 

127 0.060 7.62 30 30 

7 0.078 0.55 8 8 
17 0.078 1.33 12 12 
31 0.078 2.42 15 15 
63 0.078 4.91 15 30 
71 0.078 5.54 23 23 

127 0.078 9.90 30 30 

127 0.078 9.90 40 40 

3 0.12 0.36 5 10 
7 0.12 0.84 10 10 

11 0.12 1.32 10 15 
17 0.12 2.04 15 15 
31 0.12 3.72 20 20 
35 0.12 4.20 15 30 
71 0.12 8.52 30 30 

127 0.12 15.24 40 40 

3 0.17 0.51 5 10 
7 0.17 1.19 10 10 

11 0.17 1.87 10 15 
17 0.17 2.89 15 15 
31 0.17 5.27 20 20 
35 0.17 5.95 15 30 
71 0.17 12.07 30 30 

127 0.17 21.60 40 40 

71 0.18 12.78 44 44 

3 0.28 0.84 8 15 
7 0.28 1.96 15 15 

15 0.28 4.20 15 30 
17 0.28 4.76 22 22 
31 0.28 6.86 30 30 
49 0.28 13.72 36 36 
71 0.28 19.88 44 44 

32 0.48 15.36 40 40 

31 0.78 24.18 55 55 
31 1.20 37.20 55 55 

4 0.016 0.06 1.8 3.4 
8 0.016 0.13 3.4 3.4 

12 0.016 0.19 3.4 5.0 
18 0.016 0.29 5.0 5.0 
32 0.016 0.51 6.6 6.6 
66 0.016 1.06 9.9 9.1 

4 0.024 0.10 2.2 4.2 
8 0.024 0.19 4.2 4.2 

12 0.024 0.29 4.2 6.2 
18 0.024 0.43 6.2 6.2 
32 0.024 0.77 8.3 8.3 
66 0.024 1.58 12.3 11.3 

4 0.030 0.12 2.2 4.2 
8 0.030 0.24 4.2 4.2 

12 0.030 0.36 4.2 6.2 
18 0.030 0.54 6.2 6.2 
32 0.030 0.96 8.3 8.3 
66 0.030 1.98 12.3 11.3 

4 0.040 0.16 2.4 4.7 
8 0.040 0.32 4.7 4.7 

12 0.040 0.48 4.7 7.0 
18 0.040 0.72 7.0 7.0 
32 0.040 1.28 9.3 9.3 

WIRE STANDARDS 

Insulation Module Type 

None CP2·ALL 
None CP2.8·ALL 
None CP5·XX·10 
PVC CP5·XX·06 
PVC 

C 

3.4 
5.0 
5.0 
6.6 
8.3 

11.5 

4.2 
6.2 
6.2 
8.3 

10.3 
14.4 

4.2 
6.2 
6.2 
8.3 

10.3 
14.4 

4.7 
7.0 
7.0 
9.3 

11.6 

0(5) 

3.6 
3.6 
3.6 
3.6 
3.6 
3.6 

3.2 
3.2 
3.2 
3.2 
3.2 
3.2 

4.7 

3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 

3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 

5.6 

4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 

5.0 

5.8 
4.9 

2.4 
2.4 
2.4 
2.4 
2.4 
2.4 

2.7 
2.7 
2.7 
2.7 
2.7 
2.7 

2.4 
2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

~l~ 
r-A---; J 0 1-
§IIIIII~ 
I-c-----l 

CP Series 
Fe Series - Option One (2) (4) 

I--c............j 

Fe Series - Standard 

~J r~ 
~A---':I - 0 1-
)JLlIlill( 

Fe Series - Option Two (3) 

Notes: 
(1) Shown in largest size. Also avail

able in all smaller sizes listed 
in group that follows. 

(2) Option 1: Disregard Dim.C 
from table. 

Use Dim.C = Dim.A 
(3) Option 2: Dim.C = Dim.B + 1.7 mm 

(FC 0.45); + 2.1 mm (FC 0.6); 
+ 2.3 mm (FC 0.7) 

(4) Option 1: Each size listed con
tains one less thermocouple, "N." 
Decrease N, GXN, Q and V 
accordingly. 

(5) Thickness(D,mm) for Type L only. 

Wire Gauge Length 
(AWG) (mm/in.) Insulation 

18 (STRANDED) 114/4.5 PVC 
16 (STRANDED) 114/4.5 PVC 
14 (STRANDED) 114/4.5 PVC 
12 (STRANDED) 114/4.5 PVC 

For manufacturers' sales offices, see yellow pages EEM 1989 
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MATERIALS ELECTRONIC PRODUCTS CORP. 
994 SPRUCE ST., TRENTON, NJ 08648 USA 
TELEPHONE (609) 393·4178/TELEX 843314 
FAX (609) 393-9461 

How To Use Universal 
Performance Graphs: 
APPROACH #1: Convert universal scale 
values to those of specific module 
selected: 
1. Convert Qe/GxN (scale values) to Qe 
(watts heat pumped): Multiply Qe/GxN val
ues by module GxN (from table in module 
specifications chart). 
2. Convert V/N values to V (volts input): 
Multiply V/N values by module N from table. 
3. Convert 50 G, 40 G, etc. to I (amps input) 
values: Multiply 50 by module G, etc. 

THERMAL COMPONENTS 5300 

SOLID STATE COOLING 
WITH THERMOELECTRICS 
APPROACH #2: From applicatiol'. 
knowing required Qe• Te and Th • select 
appropril'lte module: 
1. Calculate ,I', T = Th-Te; select operating 
current I (I max = 50 G). 
2. From l!niversals, obtain Qe/GxN. Calcu
late GxN. 
3. Select appropriate module from GxN 
table in module specifications chart. 

EXAMPLE: Required Qe = 31 Watts, 
Te = +5°C, Th = +35°C 
1. 1'0 T = 35° - 5° = 30°C. Choose oper
ating current (typically from 30 G to 40 G) 
at 35 G (equals 35/50 = 70% of I max.) 

25 0 75 
DT=Th-Tc 

UNIVERSAL PERFORMANCE GRAPHS 

2. From Th = 35°C graph (1'0 T = 30°, I = 
35 G), obtain Qe/GxN = 1.65; Then GxN = 
Qe/1.65 = 31/1.65 = 18.8. 

3. Choose module with GxN ~ 18.8; 
choose CP1.4-127-045 (GxN = 21.6) or 
CP2-71-06 (GxN = 19.9). 

If desired, approach #1 may now be fol
lowed for module selected. 

Model CP1.4 - 127 - 06L 
CP Series,. Type L 
1.4 x 1.4mm Thermoelement Cross Section 
127 Thermocouples 
.06" Thermoelement Height 

Tc = Cold Face Temperature; Th = Hot Face Temperature; I = Module Current, Amps; V = Module Voltage, Volts; Qc = Watts Heat Pumped; 
N = Number of Thermocouples; G = Thermoelement Geometry Factor 

Special Heat Pump 
Assemblies 
Special assemblies are available in 
O.E.M. quantities, designed to customer 
requirements using heat eXChangers 
furnished by customer pr qy Melear. Multi
stage cascades also available in standard 
and custom configuration, with tempera
tures to -95°C (6 stage). Ceramic con
struction with solder interfacing between 
stages. 

EEM1989 For manufacturers' Sales offices, see yellow pages 8·1905 
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WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 
• BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-In-Time Program. 

g ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

II (213) 452·1229 ftJ fJ-~ ,1,"1: 

RELAYS SWITCHES TIMERS ~~ BUD Aleph International Aero ATC 
Allied Controls Alco Agastat CIRCUIT 

~I~, American-Zettler American Switch Amperite BREAKERS 

CIRCUIT BREAKERS Aromat AMP Antex FUSES & 

p".;1 ~ AT&T Aromat Crouzet FUSEHOLDERS 
. ." II ,f Airpax 

\"1t. ) '~ Aromat Bosch Arrow Hart Eagle Signal 

Heinemann C.P. Clare Carlingswitch Guardian 
~ ~/ Potter & Brumfield Coto Cherry Electric Industrial Timer - Crydom Controls C&K Magnecratt 

EAC EECO Master Electronics 

~ 
CONNECTORS & 

Elec-Trol Electro-Mech Midtex 
Fujitsu Electronic Compo Group National Controls KNOBS 

SOCKETS Gordos Grayhill Omron 
AMP Grayhill Landis & Gyr Potter & Brumfield 

~ 
Amphenol Guardian Linemaster SSAC 

~ Aromat Hi-G Master Specialties Struthers-Dunn RELAYS Curtis Idec McGill Syracuse Electronics 
Custom Connector ITT Microswitch 
Idec Line Electric Omron 
Lumberg Magnecratt Oslo TERMINAL BLOCKS 

LAMPS & LEDS 

Master Electronics Master Electronics OTTO Beau 

~ Panduit MEC Saia Buchanan 
Potter & Brumfield Midtex Unimax Curtis 
Souriau Omron Electrovert 

,~ Vernitron-Beau Potter & Brumfield Kulka 
Welcon/Welis RBM INDUCTORS Magnum 

Schrack Jetfers Marco ~. ~ . 
Siemens RDI 

COUNTERS Sigma Underwriters Safety SWITCHES 
Engler Stantel 

PHOTOELECTRIC Vernitron-8eau 
Heeon Struthers-Dunn 

Aromat Weidmuller 

" 
IVO Telemecanique 

Dolan-Jenner 
Kessler-Ellis Theta-J Omron TRANSFORMERS 

SOLID STATE Master Electronics Triridge Photoswitchl AB Dormeyer 
RELAYS Omron Skan-A-Matic Microtran RELAYS 

Redington FUSES Sola 
~ 

~ 
Red Lion Bussmann Stancor .~. 
Sodeco/Maxmar Litlelfuse Thordarson 
StemcQ\ Underwriters Safety 

PROXIMITY 
Triad ~ Veeder-Root Agastat 
U.T.C, Electro 

KNOBS Omran 

DIODES 
Cosmo/Kurz-Kasch WIRE, WIRING 

General Instr. 
Raytheon/Panel Products DEVICES & HWR. -.... 

POTS & RESISTORS Alpha ~~)~ 
INDICATORS, Clarostat Belden 

~". LAMPS & LED Ohmite Buchanan 
FANS IDI Electrovert 

Aromat lEE Havey Hubbell TEMPERATURE U,S. Toyo CONTROLS JKL Iboco 
Leecratt SOLENOID H,H. Smith 
Lumex Dormeyer Modor 

FILTERS Stanley Guardian Panduit 
Curtis Sylvania Line Electric Pomona 

8-1906 For manufacturers' sales offices, see yellow pages EEM1989 
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• MICRO-OHM 
CORPORATION 

TYPE 401 
ENCAPSULATED 

SPECIFICATIONS 

Rated Temp. Resistance 

MICRO-MINIATURE 

WIREWOUND 
RESISTORS 

for temperature compensating 
and trimming applications. 

TWO TYPES TO CHOOSE FROM: 

2" 50.8 MM LEAD LENGTH 

I 1T7~ 
L-__ ....J~ :: h ~ 040 ±010" 

I- L--j d 

Dimensions Max 
Resistor T.C.R. L D d volts 

Part No. Watt 70°C Coeff. Range (ohms) tolerance tolerance ±.O32 ±.O15 D.C. 

401E 0.05W 0+20ppm 

4018 0.05W o + 4500ppm 

401N 0.05W 0+6000ppm 
* 1 % tolerance available only on values over 10 ohms 
Also available in axial lead configuration - order as type 110. 

TYPE 0-100 
CONFORMAL COATED 

SPECIFICATIONS 

Flat surface facilitates 
bonding for excellent 

response time 

.5-30K 

.5-5K 

1-1.5K 

Rated Temp. Resistance 
Part No. Watt 70°C Coeff. Range (ohms) 

0-100E .05W +20ppm 40-25K 

0-1008 .05W + 4500ppm 10-2K 

0100-N .05W +6000ppm 10-350 

FEATURES: 
• Wirewound for accuracy/Epoxy construction. 
• Matching temperature coefficient available. 
• Ratio match resistance available. 
• Excellent repeatability/Quick response time. 
• High positive temperature coefficient. 

.05% to 10% 

*1%t020% 

*1%t020% 

Resistor 
tolerance 

1%to 10% 

1%t020% 

5% to 20% 

7% .175 .105 28awg 75 

7% .175 .105 28awg 75 

7% .175 .105 28awg 75 

.060 ±.010" 

Prg& ~O 
d 

Dimensions 
T.C.R. A B D d Max 

tolerance ±.O10 ±.O32 ±.O15 Volts 

7% .045 .100 .200 30awg 75 

7% .045 .100 .200 30awg 75 

7% .045 .100 .200 30awg 75 

DERATING 
0 100 

I I I I I I _I H • Linear Resistance Change with Temperature. 
• High Ohmic Values. 

0- 0 10 20 30 40 50 60 70 80 90 100 110 120.130 140 150 160 

• Wide Operating Temperature Range. 
AMBIENT TEMPERATURE IN 'C 

• Guaranteed Part-to-Part Interchangeability LINEARITY Resistance Change VS. Temp. 

APPLICATIONS: 
50 

~ • Load Cell compensating & trimming. 40 R<!" ",\ 

• Temperature control, detection and indication. ~esislancJK : ~}.~~ 
• Temperature protection indication. - _ ehang~ .30 

~ ~ 
Ratio 

~ • Measuring and testing equipment. (%) / 20 

• Liquid temperature sensors. 
/. ~ ~ 10 

~ ;;.0'" 

• 
0 

MICRO-OHM - 30°C - 10°C V'25oe 50°C 100°C 130° 

~~ (~10) I I 
Ambient Temperature (Oe) 

CORPORATION 

~ ~ (!20) 
1088 HAMILTON ROAD, DUARTE, CALIFORNIA 91010 ~ (!30) (818) 357-5377/TWX 910-587-3425 FAX 818 358-6478 

c 
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5300 THERMAL COMPONENTS 

MANUFACTURED BY MIDWEST COMPONENTS, INC. 

H-Series and leadless SMSTM 
Hermetically Sealed Thermistors 
Manufactured by MIDWEST COM
PONENTS INC. are small, rugged and 
good for use up to 400°C. Their fast 
response, interchangeability and long
term stability makes both series ideal 

for temperature sensing and compensation. 

The leadless SMSTM Thermistor is 
designed for applications where surface 
mounting is required. Both sensors are 
available on tape and reel for automatic 
mounting. 

H-SERIES LEADED SENSOR 
~plc.1 Cha .. cterletlca 

Specification Teet Condition 1H 
Resislance @ 25° C. (OHMS) Zero Power 3K·100K 

Resistance Ratio ~ 29.85 

Maximum Wilhstand Temperature. OC ·5510400 

Operaling Temperalure Range. °C ·5010400 

Interchangeability OC (see curve reverse side) 0·100OC N/A 

Slabilily (change in resistance) 1000 Hours <.1% a11000C 

OUTLINE DRAWING 
GRADE D 

(Dimensions In Inches) 

1H (3K·31<) .095 

1H (10K·1001<) .070 

2H (2K'5K) .070 

4H (200K·1M) ,(170 

Catalog Humber 

PIH 
3K·100K 

29.85 

·5510400 

·5010400 

10C 

<.1% 

L AWG 

.170 20 

.150 24 

.150 24 

.150 24 

UH 2H 4H 
3K·l00K 2K·5K 200K·1M 

29.85 19.80 48.78 

·5510400 ·5510400 ·5510400 

·5010400 ·5010400 ·SO 10 400 

.2OC N/A N/A 

<.1% N/A N/A 

"Dissipation Constant-Free Air 

1H (3K-9K)-5mw/"c 
1H (10K-100K) 2H-4H-2mw/"c 

""Time Constant-Stirred Oil 

1H (3K-9K)-1.5 sec. max. 

1H (10K-100K)-2H-4H-1 sec. max. 

SMS™ - SURFACE MOUNT SENSOR 

~plcal Characterletlca 25202 

Zero Power Resislance @ 25OC: 2,000 OHMS ± 10% 

ReSistance Ratio: :25"C 19.80 
1250(; 

'Dissipation Conslanl (a): milliwatts 2 
OC 

"Thermal Time Constanl (T):(seC.) 8 

Time Conslanl wilh Slirred Oil (sec.) 1 

Maximum Operaling (OC) 400 
Temperalure: (Of) 752 

OUTLINE DRAWING 

(Varies with 
.205 resistance value.) 
.170 .Lr ~I 

:gg~ ~"""'--""'ru.07 max. 

t t: Gold plated dumet. 
(Tin plating available.) 

Catalog Number 

25502 15103 15203 15503 15104 45204 

5.000 10,000 20,000 SO,ooO 100,000 200.000 

19.80 29.41 29.41 29.41 29.41 48.78 

2 2 2 2 2 2 

8 8 8 8 8 8 

1 1 1 1 1 1 

400 400 400 400 400 400 
752 752 752 752 752 752 

'The ratio in a 25°C still air ambient, of the 
power input to raise the Thermistor 
temperature to 1250C and its temperature 
rise (125°C·25°C) above ambient. 

.. Time required for a Thermistor to change 
63.2% of the temperature difference bet· 
ween its initial and final body temperature 
when subjected to a step function change 
in temperature under zero·power conditions. 

45504 

500,000 

48.78 

2 

8 

1 

400 
752 

48105 

1,000,000 

48.78 

2 

8 

1 

400 
752 

. ---·c 'f RrlR25 MUlTlPUER 

'H 'H· 'H· 

·55 ., 95 54 ,,, 
"" "" " 21.7 455 
215 ., 105 '.0 13.2 
0 " 3.3 '82 3.71 

25 n '00 '00 '00 
37.8 '00 58 62 543 
50 '" 36 " 32 
75 167 ... 182 11. 

1044 220 0595 082 0399 
125 257 Il335 505 0205 
'50 302 "8<) 0300 0101 
200 39' "70 0116 00 

"" ." 002., II05S5 00110 
300 572 00'" 110'91 000454 
350 '" 000600 00178 COOt 13 
400 75' 000450 00'04 c00113 

To Ilodtlle resislance 01 a partlCwar H·Senes Therml$1()(al anylemperature 
Inlhlslable. mul~pIYlts25°Creslstancebyltlemuttlpllerlotthat 
temperatuf~ 

5300 
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5300 THERMAL COMPONENTS 

TEMPERATURE SENSORS INCAPSULATED IN THERMOPLASTIC 
MANUFACTURED BY MIDWEST COMPONENTS, INC. 

1M 
................ 811 .... ~_, a family of thermoplastic 
molded probes, provide reliable protection against 
environmental extremes for our line of temperature 
sensors and switches. Use of high performance 
plastics creates a temperature probe that resists 

temperature variations, humidity, chemicals and 
rough handling, 

PRECISION SENSOR 
Section 2114 

~L£ADS: 18/ING PI/C 

5/8' 

ZIP CORD 

ALSO AVAILABlE 
IN %t and Ih~ radii 

RAD~'US /~ ~ 

PIPE OR TUBING [) HOLDS PIPE 
~ CLAMP 

TEMPERATURE SWI'1t11 OR PRECISION SENSOR 
Section 2109 

~ 
~H~~:::.j 

END VIEW 

=f:!?~ 
LiQUID 

SIDE VIEW 

Many standard sizes and shapes are available, with 
selection of type based on conditions of use. 
Custom designs available to your specifications, 

TEMPERATURE SWI'1t11 
Section 2103 

#)/ 
~. 
~ t 

~ 
.~ 'l.r!>~Y;Y-
~480V SURFACE SENSING 

~ 

iEMPERATURE SWITCH N.C. TS1 
NORMALLY OPEN OR - _ _ 2. SENSOR HOUSING 
NORMALLY CLOSED N.O 

PRECISION SENSOR 
Section 2105 

MANUFACTURER'S 
OR SELLER'S NAME 

SIDE VIEW 

JACKETED 2 
CONDUCTOR WIRE 

0; 
END VIEW 

PRECISION SENSOR 
Section 2104 

SIDE VIEW 

-1.28 h 
A .~ 
U -, 

END VIEW 

PRECISION SENSOR 
SectIon 2115 

FOR II' PIPE 

MANUFACTURED BY MIDWEST COMPONENTS, INC. 

TAB MOUNTED PROTECTORS 
Midwest Components' Over TemPerature Protectors provide shutoff or 
regulation of expensive Power Transistors and protect against over-heating 
that occurs from component failure or short conditions. The sensor is an 
NTC (Negative Temperature Coefficient) device. Unlike fuses or bi-metal 
elements its action is recyclable and has no hysteresis effect. Available in 
resistance packages from 10011 to 100K in tolerances of .S% to 40%. 

INRUSH CURRENT SUPPRESSORS FOR 
SWITCHING POWER SUPPLIES. 
Switching power supplies present high initial 
currents due to filter capacitor impedance upon 
turn-on. The use of Midwest's NTC (Negative 
Temperature Coefficient) devices limits this 
current to a low value. After current flow their 
resistance becomes negligible and offers little 
voltage drop. 

16 SCREW HOLE 

- 22 AWC. 

L~ 
',;;m I f---== 
t 

• TEMPERATURE COMPENSATION AND SENSING 
DISC Series Thermistors are small rugged Thermistors with close 
electrical tolerances. Their small mass gives short thermal time con
stants, yel they are not so small that it is difficult to handle them. 
The tinned copper leads are eaSily soldered into electrical cirCUits 

II/II!I 
EEM1989 For manufacturers' sales offices, see yellow pages 
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MANUFACTURED BY MIDWEST COMPONENTS. INC. 

CONVENIENT AND RELIABLE 
TEMPERATURE CONTROL 

TOROID MAGNETS 

Miniature temperature switches use an electro-ceramic element 
instead of a bimetallic switch. The Reed Switch Temperature 
Sensor works on these two principles: a reed switch actuation 
occurs because of changes in strength of a magnetic field in the 
vicinity of the contact gap; and certain materials exhibit great 
changes in magnetic reluctance when the temperature is varied 
in the vicinity of the material's curie temperature. 
The unit has good response time. and is operable in a variety of 
atmospheres and solutions. Variations in configurations suitable 
for installation in automotive engine crankcases and automatic 

transmissions. or mountings tor use in computer cabinets are 
possible. Other applications include oven over-heat alarms, cor
rosive liquid temperature control, food freezer thaw warning and 
cooling fan stop indication. This switch replaces many thermally 
actuated devices now used where increased life is required or 
protection of the switching contacts from adverse environments 
is deemed desirable. 

MOLDED SWITCHES 

Switches feature small size for fast response. 
epoxy package resists most chemicals and 
is good for use up to 11SoC. Standard units 
from 0° to 115°C are available in five degree 
nominal increments. 

SPECIFICATIONS q Form B (NC) SPST Form A (NO 
CONTACT RATING Walts - lOW maximum 

Voll Amps - 12 V.A. maximum 
VOLTAGE Volls D.C. - 100 VDC maXimum 

Volls A.C. - 120 VAC maximum 
CURRENT Carry - 1 amp maximum 

Break - I amp JIlaXimum 
Make - .5 amp maximum 

OPEN TEMPERATURE - NOMINAL 5° increments starting al DoC 
TOLERANCE ±5°C 

RESET OIFFERENTlAL 10°C maximum 

SPOT Form C 

SPOT Form C 
Walts - lOW maXimum 
Volt Amps - 12 V.A. maXimum 
Volls D.C. - 100 VDC maximum 
Volls A.C. - 120 VAC maximum 
Carry - 1 amp maxi~um 
Break - 1 amp maxlm~m 
Make - .500amp maXimum 
5° incremenls slarling al ooC 
±5°C 
lOoC mallimum 

SPST Form B (NC) 
SPST Form A (NO) 

KEY 10 OADEAING, 
1.11$ xxx Aor8 

t t t 
Temp. Switch Temp In "C Form 

EXAIIPLE: MTS SOB 

REED SWITCHES-PMS SERIES 
Midwest Components, Inc. has now packaged the reliable tem- This rugged switch can be quickly mounted with a screwdriver. 
perature sensing reed switch in a convenient and easy to use An indentation on the housing also facilitates attachment by 
housing. The molded plastic body offers the additional advan- ordinary hose clamps or clip hardware supplied by the user. 
tages of complete moisture and dust protection at an economical Type A (normally open) or Type B (normally closed) switches 
price. may be used in this new package. 
r-~---~--M--R~---I.-I-~----'S~F~-T--F~-m-B-(-N-CI-------rS-~-T-F-o-'m-A-,-NO-I------~ r--:=~ 

CONTACT fIIAnNa WMb lOW m.xlmum Watt. lOW maximum l----, I 
YO« Amp'. - 12 V.A. muimum Yolt AmPl- 12 V.A. mlixlmum 3OOt!FC" '';'', ,.~l f==14fMM j'_" -'If=y"~=>=O \ . VOLTAOI Yahs D.C. 100 VOC mulmum Volt. D.C. 100 YDC maximum .... rr 
Volts A.C. - 120 VAC mlXimum Volts A.C. - 120 VAC maximum 

c~ - 1 amp muimum Carry - 1 amp maximum 
Bruk - 1 amp maximum Break - 1 amp maximum 
Make - .5 amp maximum Make - .5 amp. maximum ~05 KIEY TO ORDERING: 

CUlllltlNT 

NOMINAL 5" incremanls starting al O·C 5" incremenllllliarting al O·C 

't' TOLIllANCI PtS -r 
RESET DlFRRENTIAL 10·C maximum lO"e maximum T~m" Sw,lch Tern" In'C le .. dlenglh,nlnches 

SURFACE MOUNTING BRACKET 

SNAP·ACTION BI·METAL SWITCHES ,,,,-_.,,,,,,,, ....... ,,,._... ~.' 
1hinch diameter bimetal disc. The switch is used as a temperature limiting 
or regulating thermostat. Because of its relatively small size and inexpen-
sive design, it is suitable for a vast array of applications. 63316 ST~:~~~~~~lHOLE 
Features 
Impact ActIon:The bimetal disc of the SAS is factory calibrated at both its 
top and bottom temperatures. When the disc, which is dished like a 
saucer, reaches its calibrated temperature it suddenly snaps through and 
imparts its kinetic energy to the bumper, then to the contacts. The 
resuHing high speed of contact separation insures long life aI high elec
trical loads, and a minimum of radio and TV interference. 

SPECIFICATIONS 

CONTACT RATING-OC 

CURAENT-REstSTIYE LOAD 

OPEN TEllPEfIATURE-NOIIJNAL 

RESET DIFFERENnAL 

~ . ---r 

~ 
L.;,j 
t5.9mm DIA 

1ft INCH 90· EXTENDED 
BRASSBLAOE 

,i1-i~mm 
9·~U 

SPST Form A (NO) or Form B INC) 

watts-2400 rntIlIimum At,; 
'AlII ~12SV.A. maldmurnN:. 

~ Amps-3D V.A. mlllimum DC 
VOlts D.C.-l20 VDC mlllimum 
IJoIIs A,C.-240 VK; mlllimum 
Cany-1O amp rntIlIimum N; 
C8rry-.25 limp nwcimum DC 

25"muimum 

KEY TO ORD£AIHG: 

i 'i' 
T~mp SwI1l:~ r.mp ,o"C 

E~E'SASs-. 
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5300 THERMAL COMPONENTS 

MANUFACTURED 81 MIDWEST COMPONENTS, INC. 

The Tempsistor@ manufactured by LEADED 0 
MIDWEST COMPONENTS INC. is a rom temperature compensator designed to 
offset the temperature drift of metallic 

lK·.150 and semi-conductors. Applications in-
2K-.150 clude pressure transducers, opto 
3K-.300 

amplifiers, inductive motor controllers, ~-
1.125 

and automatic gain controls. Small 
Typ cj>.020 Dia. size can replace lis watt or resistors. 
L- 0.002 The Tempsistor@ is available in 

Dimensions 
are in resistances from 10 to 12K ohms at 
inches. IC.SERIES 25°C. 
SMS'· - SURFACE Both devices are available on tape and 
MOUNT SENSOR reel for automated assembly. 

_1°611-.069 ""*- AIIIo TempetaIurw ChlrICIerIIttw 
Temp. R I R Mullfplltr O-t RESISTANCE VALUE 10hms) 

lKS-.22 max. 'C 'F ll1-sell _2011 1-2.7K11 3.3-39K II 
2KS-.22 max. -25 -13 .73 .65 .65 .61 

1_IJ42max 
0 32 .86 .82 .81 .83 

25 n 1.00 1.00 1.00 1.00 
50 122 1.15 1.21 1.19 1.19 

.07 max. 75 167 1.32 1.44 1.39 1.37 
KS-SERIES 100 212 1.49 l.se 1.58 1.52 

TEMPSISTOB@ 125 257 l.se 1.94 1.75 

SPECIFICATIONS 150 302 1.89 2.21 

DISSIPATION CONSTANT· Style 1K and 2K = 2.5 MW/oc Style 3K = 5 MW/OC 

TIME CONSTANT· Style 1K and 2K = B sec. in still air, 1 sec in rapidly stirred oil. 
Style 3K = 19 sec. in still air, 2.2 sec. in rapidly stirred oil. 

SELF REGULATING DISPLAY HEATER 
The u~i.que self-regulating healing effects of slM?cic:lly doped ceramics 

r;~~:~~~~~e I~e~~rt~~~ ~i~:I:~~YPfh:::t~~v~~~sl:~~~~u~:S~:~tO~t o~~rJ ~~ 
temperatures and curtail heating at normal or high temperatures. ThiS 

feature allows. ".S use m bauery.operate.d. mstru.ments d. ue to low norm . .'1 ./(',/1. iii" current drain Use of thiS healer allows a broader application of diS- J "I:", I 
plays by removing the adverse effects of temperature 
Heater IS attached to reverse Side of display With thermally conducllve ' 
epOlnes or Silicone adheSives dependmg up,on display's thermal co
efficient of expansion or temperature to which It may be subjected 
Actual performance of the display will depend upon manufacturers 
specifications 

ST""NDARD LEADS 
22 AWG 6" LONG 

DISPLAY~ 

SILICDNJRGRE""SE E£££±i± _. ___ .~--o POWER 

ADHESIVE / ~ ___ ............... SOURCE 

COH HEATER 

ORDER 
NUMBER 

SIZE-
LX W 

OPERATING 
VOLTAGE"" 

COH001 2.0" x ,9" 12-28 AC or DC 

CDHOO2 3,1" X 1.'" 

CDHOO3 3.6" xU" 

'Other sizes aIIallable - consult IlIctOly 

POSITIVE OVER TEMPERATURE 
PROTECTORS 

12-28 AC or DC 

12-28 AC or DC 

MIDWEST COMPONENTS' Over Temperature 
Protector prOVides shutoff or regLllation of 
e~pensive RF or AF Power Transistors, Pro 
tects agamsl over healmg that occurs from 
output stage component failure, antenna 
breakage, or short conditIOns 
Unlike fuses Of bi-metal elements its action 
is recyclable and has no hysteresis effect 

NOMINAL RESISTANCES 

R@-35°C R@50°C 

5 OHMS 1500 OHMS MIN 

3 OHMS 1000 OHMS MIN 

2.5 OHMS 750 OHMS MIN 

16 SCREW HOlE 

STANDARD ZERO-POWER RESISTANCE YAWES (Ohms) 
al2SIC AMBIENT TEMPERATURE 

10 11 12 1~ 15 16 18 20 
100 110 120 130 150 160 160 200 

1000 1100 1200 1300 1500 1600 1800 2000 
10000 11000 12000 

33 36 39 43 47 51 56 62 
330 360 390 430 470 510 560 620 

3300 3600 3900 4300 4700 5100 5600 6200 

PART NUMBER DESIGNATION: XXX-XXX-X 

LEADED DEVICE 

22 
220 

2200 

68 
680 

6800 

SPECIFY ONE OF THREE CHOICES FOR FIRST 2 DIGITS 
1K - Resistance range 10-820 Operate Temp. 15O"C 
2K - Resistance range 1K-3.0 K Operate Temp. 125"C 
3K - Resistance range 3.3K-12K Operate Temp. 100"C 

SMSTII • SURFACE MOUNT SENSOR 
SPECIFY ONE OF THREE CHOICES FOR FIRST 3 DIGITS 
1KS - Resistance range 10-820 Operate Temp. 15O"C 
2KS - Resistance range 1K-3.OK Operate Temp. 125"C 
3KS - Resistance range 3.3K-12K Operate Temp. 100"C 

NEXT 3 DIGITS DENOTE RESISTANCE YAWE AT 2SIC. 
1st digit denotes 1st significant figure 
2nd digit denotes 2nd significant figure 
3rd dig~ denotes muttiplier by the power of 10 

24 
240 

2400 

75 
750 

7500 

LAST DIGIT OF PART NUMBER DENOTES TOLERANCE AT 2SIC. 
L - ±20% K - ± 10% (standard) J - ±5% 

EXAMPLE OF FMT NUMBER SPECIFIOOION IfOR LEADED DEVICE) 
2K - 272 - K 
Part 'Mluld be a .150" long body, 2.7 K ± 10% @250C. 

27 30 
270 300 

2700 3000 

82 91 
820 910 

8200 9100 

THE POSITIVE WAY TO SENSE, MEASURE, 
CONTROL, REGULATE ANO PROTECT. 

MIDWEST COMPONENTS INC PTC 
switching thermistors are thermally 
sensitive resIstors which exhIbit large 

positive increases In resIstance With 
temperature, At customer speCified 
temperatures the resistance rises 
abruptly from a low value to a high 
value. This resistance shift is 
infinitely repeatable and has no 
hysteresis associated With ItS action 

TYPICAl fOTC Flt'SISTANCE 
VS TEt.lPERATURE CURVE 

I 

I 

II 

TYPICAL VOllAGECURvE 
vs CURRENT 

0::: • 

Write for your FREE PRODUCT 
CATALOG or for immediate 
answers, call one of our 
application engineering 
specialists at 616-777-2602. 

5300 
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THERMAL COMPONENTS 

TEMPERATURE 
MEASUREMENT 
HANDBOOK 
AND 
ENCYCLOPEDIA'· 

• Over 872 Pages! 
• Over 15,000 

Products 

fin OMEGfI technologies Company 

1-800-TC-OMEGA 

5300 

One Omega Drive, Box 4047, Stamford, CT 06907 
Telex 996404 Cable OMEGA FAX (203) 359-nOO 
© COPYRIGHT 1989, OMEGA ENGINEERtNG. INC. ALL RIGHTS RESERVED, PRINTED IN USA 

For manufacturers' sales offices, see yellow pages EEM1989 
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1/ TEMPERATURE 

1/ PRESSURE AND 
STRAIN 

1/ FLOW AND LEVEL 

1/ pH AND 
CONDUCTIVITY 

THERMAL COMPONENTS 

1/ DATA ACQUISITION 

1/ DISCOUNT SOFTWARE 

1/ SCIENTIFIC AND 
TECHNICAL BOOKS 

1/ ELECTRIC HEATERS 

To Qualify for Your Free Copies, Call: 

An OMEGA Thehnologles Company 

(203) 359-RUSH 
One Omega Drive, Box 4047, Stamford, CT 06907 
Telex 996404 Cable OMEGA FAX (203) 359-7700 
© COPYRIGHT 1989, OMEGA ENGINEERING, INC. ALL RIGHTS RESERVED, PRINTED IN USA 
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THERMAL COMPONENTS 

QUALITY THERMISTOR, INC. 
2147 CENTURION PLACE/BOISE, ID 83709/PHONE (208) 377-3373 FAX (208) 376-4754 

TEMPERATURE SPECIALTY PRODUCTS & SERVICES 

THERMISTOR PROBE ASSEMBLIES 

Va NPT 7h6Hex. .-L .187 

~~)~ ·;-~§~**(l~"B 
~ Specify --1 

OTP 
t-- .70 ---1 1--3.0--1 t.....!:62 ~ 

OTRL OTA 1- 1.00 
(Immersion) (Surface) (Duct/Air Flow) 

THERMISTOR DIRECT CURRENT MUFFIN FAN CONTROLLER "DC-100" 

Designed for speed control of D.C. muffin fans, 
the versatile DC-100 can be used in any 
application where a biased output voltage is 
required as a function of temperature. 

SPECI FICATIONS 
Electrical Characteristics at 25C. 

Parameter Min. 

Input Voltage -
Output Voltage -
Output Current -
Output Power -
Operating Temp. OC 

THERMOCOUPLES: 
NORTHWEST THERMOCOUPLE, INC. 

2161 Centurion Place 
Boise ID 83709 
Phone (208) 376-0842 
Fax (208) 376-4754 

Current vs. Temperature 

~I '" .§. 300 

n~ 
o () 100 

Max. 

18V 
17V 
2A 

10W 10 20 25 30 40 50 .4A 
70C Temperature (Cent.) 

Elements: All Industry Standard ANSI Calibrations Available 

Type Max. Temp. Error Wire Gauges (AWG) 

J 1400 F +/- 4 F #16 to #30 
K 2300 F +/- 4 F #16 to #30 
T 700 F +/- 4 F #16 to #30 
E 1600 F +/- 3 F #16 to #30 
R 3000 F +/- 5 F #16 to #30 
S 3000 F +/- 5 F #16 to #30 

SEE OUR PAGES IN SECTION 4800 

5300 
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5300 THERMAL COMPONENTS 

QUALITY THERMISTOR, INC. 
2147 CENTURION PLACE/BOISE, IDAHO 83709/PHONE (208) 377-3373/FAX: (208) 376-4754 

NTC THERMISTORS QUALIFIED TO MIL-T-23648/20 
STYLE RTH44 

.0128 ± .001 DIA 

t 0-"""--11 ~~ : f 
~oo,~+1 L,. 

MAX 

a: 25°C 

~ 
100 

I I I IJttU I 
1r 80 
~ 

:::> 40 :2 x 
"" 20 :2 
~ 
0 ... 

-60 -20 0 20 40 60 120 140 160 z 
~ a: 
if AMBIENT TEMPERATURE (0C) 

INCHES mm 
.001 0.33 
.0126 0.032 
.030 0.76 
.100 2.54 
.125 3.18 
.135 3.43 

NOTES: 
1. DimensiDns are in inches. 
2. Metric equivalents are given 

for general information only. 

Ratio Ratio Ratio 
19.8(A) 29.4(8) 48.7(C) 

Ohms Ohms Ohms 
200 minimum 100 minimum 15K minimum 
3K maximum ICK maximum 500K maximum 

TABLE II. Minimum and maximum 
resistance values (at 25°C) for each 

Temperature 
(0C) 

-55 
-15 

0 
25 
50 
75 

100 
125 

Ratio Ratio 
19.8(A) 29.4(6) 

54.7800 100 
9.7770 7.38 
2.8480 3.27 
1.0000 1.00 
.4045 .300 
.1841 .145 
.0023 .0675 
.0504 .0340 

available resistance ratio. TABLE III. Resistance temperature 
characteristic factors. 

FIGURE 2: Durating curve for high ambient temperatures. 

Electrical Parameters: 
Thermal time constant. The thermal time constant shall be 25 seconds maximum. 

Dissipation constant. The dissipation constant shall be 2 milliwatts per °C minimum. 

Power rating. Ther thermistor shall be capable of dissipating a maximum of .20 watt at 25°C. Thermistors shall be 
derated in accordance with figure 2. 

Resistance at 25°C. Zero-power resistance values at 25°C. Minimum and maximum resistance values for each 
available resistance ratio shall be in accordance with table II. 

EEM1989 

ORDERING INFORMATION 
RTH44 A S 15 2 F (1500 OHMS, 1%) T I T T T Tolerance 

Number of Zeros 
Style L ____________ First Two Resistance Digits 

L _________ S = Solderable Leads 
W = Weldable Leads 

'----- Ratio Per Table II 

SEE OUR PAGES IN SECTION 4800 

For manufacturers' sales offices, see yellow pages 

F=1% 

G=2% 

J=5% 

K=10% 

Ratio 
48.7(C) 

-
8.80 
3.55 
1.00 
3.20 

.116 

.047 
0.05 

8-1915 



Thermal Conductivity, 
Material J/ (m.K) 

Diamond 658 
BeO 167 
Graphite 117-200 
Bonded SiC 42 
MgO 42 
AI20 3 33 
TiC 33 
BN 28 
Mullite 6.3 
Titania 3.3-4.2 
Porcelain 1.7 
Fused silica glass 1.5 
Soda-lime glass 0.8 
Cast epoxies 0.17-1.3 
Wood 0.5-2.5 
Melamines 0.3-0.7 
Mica 0.3-0.7 
Phenolics (molded) 0.17-0.67 
Polyethylenes 0.33 
Nylons 0.17-0.25 
TFE fluorocarbons 0.25 
Elastomers 0.08-0.17 
Foams 0.003-0.04 
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Selco Products Co. 
7580 Stage Road - Buena Park, CA 90621 
Tel. (213) 921-0681 - (714) 521-8673 - TELEX 655457 • 1-800-25-SELCO - FAX 714-739-1507 

STOCK 1/2" DISC THERMOSTATS 
SC/SO 
These compact thermostats 
are the industry standard. 
As with all of our snap
action thermostats, a C in 
the part number means the 
circuit will close when the temperature rises and 
an 0 in the part number means the circuit will open 
when the temperature rises. Snap-action means re
liability. A high-force bimetallic disc inside these 
thermostats keeps the circuit the way you want it. 
The thermostats respond instantly to temperature 
change-not shock, vibration or anything else. 

ELECTRICAL 
120 VAC, 8 Amps, Resistive 
100,000 Cycles 
Xl' clearance through air and over surface 
TEMPERATURE RANGE 
60 Degrees F. to 325 Degrees F. 
APPROVALS 
UL File no. E36103, Guide XAPX2 
CSA File No. 21048, Guide 400-E-0 

MODELS AVAILABLE FROM STOCK 

SCANDSO SC-A AND SO-A 
SO·3S(1) -
SO·60(2) SO·60·A(2) 
SO-60·PCB(3) SO·60·A·PCB(3) 

- SC·60·A 
SO·8S -

SC·8S·A 
SO·100 SO·100·A 
SC·100 SC·100·A 
80-110 
- SC·110·A 

SC·11 O·A·PCB (3) 
80-120 SO·120·A 
SC·120 SC-120-A 

SO·130·A 
SO·140 SO·140·A 

SO· 140·0C(4) 
SC·140 SC·140·A 
SC·140·RVT(51 
SO·1S0 SO·1S0·A 
SO·150·WOB 61 

SO-lSD-AM 
SO·1S0·0C(7) 
SO·160 SO·160·A 
SC·160 SC-160-A 
SO-170 SO·170·A 
SC·170 SC·170·A 
80-17S SO-17S-A 
SO·'7S·0C(7) 
SO·17S·ST(8) 
SO·180 SO·180·A 
SO·180·0C(9) 
SC·180 SC·180·A 
SO·190 SO-190-A 
SO·190·TPZ(101 -
SO·194·0C(4) -

-
SO·19S·AM 

- SO·200·A 
SC·200 SC·200·A 

-
SO·21 0 SO·210·A 
SO·220 -
SC-22S SC-225·A 
SO-230 SO·230·AOC(4) 
SC·240 
SO·250 SO·2S0·A 

SO·250·AM 
SC·270 -
- SO·280·A 

SO·300·A 
SO·315·AOC(71 

SO·32S SO·32S·A 
SO·350·A 

EEM 1989 

CAANDOA 

-

-

-
OA-11 0 

-

CA-120 

QA-140 
-
CA-140 

OA·150 

-
OA·160 

OA-170 
CA·170·0C(41 
OA-175 
-

OA-l80 
-
CA·180 
OA·190 
-

OA·190·0C(41 
CA·190 OC(4) 
OA-194M 
CA·194·0C(11I 

-
CA·200 
CA-20S 
OA·21O 
OA·220 
CA-225 
OA·230 
CA·240 
OA·250 
OA·250M 
-
-
-
-
-

SC-AISO-A 
Designed for applications 
requiring a higher electrical 
rating, our newest thermo
stats have the same dimen
sions as SG and SO thermo
stats, except they are .12/1 taller, the mounting 
holes are .016/1 larger and the bracket is .187" 
narrower. The slightly taller thermostat puts more 
space between the terminals and the base, giving 
the A model its higher electrical rating and all 
International Specification Approvals. 

,~ I 
r 9"1 --l 

078Dla m ~ * 020 

"""" I~ ~ I _ + 
ELECTRICAL 

'<!'f, 150d020 

625Dla 

120 VAG, 15 Amps, Resistive 
240 VAG, 8.3 Amps, Resistive 
100,000 Gycles 
%/1 clearance through air and over surface 
TEMPERATURE RANGE 
60 Degrees F. to 500 Degrees F. 
APPROVALS 
UL File No. MH8267, Guide MBPR2 
GSA File No. 21048, Guide 400-E-0 
Also has VDE and all other International Approvals 

CA/OA 
A breakthrough in price and 
technology, these thermo
stats perform under a wide 
range of operati ng condi
tions. One-piece contact 
construction makes the CA and OA models the 
most reliable in the industry. They are about the 
same size as the SG and SO models and are 
manufactured in a high-tech clean room in Japan. 
I n fact, the GA and OA might just set a new 
industry standard. 

ELECTRICAL 
125 VAG, 10 Amp, Resistive 
30,000 Cycles 
){," clearance through air and over surface 
TEMPERATURE RANGE 
1 00 Degrees F. to 284 Degrees F. 
APPROVALS 
UL File No. E52529 (S) Guide XAPX2 
eSA Applied for. 

ACTION AT HIGH TEMPERATURE CERAMIC CONSTRUCTION THERMOSTATS 
SET POINT SET POINT DIFFERENTIAL 
3SF. + SF. open 1SF 
60F. + SF. open 20F 
60F. ± SF open 20F. 
60F. + 7F. closes 20F. 
8SF. + SF. open 15F. 
85F. ± 7F. closes 15F. 

lOaf. + SF. open 30F 
WOF. + 7F. closes 30F. 
110f. + SF open 30F. 
110f. + 7F closes 30F. 
110F. + 7F closes 30F. 
120f. + SF open 30F. 
120f. + 7F. closes 30F 
130F. ± SF. open 30F. 
140F. +- SF. open 30F. 
140F. + SF open 2SF. 
140F. +- 7F. closes 30F. 
140F. + 7F. doses 20F. 
150F. + 5F. open 30F. 
1S0F. +- 5F. open 2SF. 
1S0F. +- 8F. open manual-reset 
lS0F. +- SF. open 30F. 
l60F. +- SF. open 30F. 
160F. + 7F. closes 30F 
170F. ::t SF. open 30F. 
170F. +- 7F. closes 30F. 
17SF. +- SF. open 1SF. 
17SF. +- SF. open 30F. 
175F. + SF. open 30F. 
l8aF. + 5F. open 30F. 
l8aF. +- 5F. open 30F. 
180F. + 7F. closes 30F. 
190F. +- SF. open 30F. 
19aF.::t SF. open 3OF. 
194F. + SF. open 41F. 
190F. + SF. open 18F. 
190F. +- 7F. closes 18F. 
194F. + 7F. open manual-reset 
194F. + 7F. closes 3OF. 
195F.::t SF. open manual-reset 
200F. + SF. open 30F. 
200F. + 7F. closes 30F. 
20SF. +- 8F. closes 30F. 
210F.::t SF. open 30F 
220F. + SF open 30F 
225F. + SF closes 30F 
230F. + 6F. open 30F. 
24aF. +- 10F. closes 100F. 
250F. +- 7F. open 30F. 
250F. +- 10F. open manual-reset 
270F. + 7F. closes 30F. 
280F. + 7F. open 30F 
300F. +- 7F. open 30F. 
315F.::t 7F. open 2SF. 
32SF. +- 7F open 50F. 
350F. + 10F. open 60F. 

MODELS AVAILABLE FROM STOCK 
ACTION AT 

SC·A AND SO·A SET POINT SET POINT DIFFERENTIAL 

SC·10S-AC 105F. + 7F. close 15F. 

SO·400·AC 400F. +-25F. open 100F. 

SO·4S0·AC 450F. +2SF. open IOOF. 

SO·SOO·AC 500F. +-2SF. open IOOF 

020 
125 Dm 

2hoies L........ t 

~= I, 4~ 
lIzo t..=615_1~ 
125 

Electrical Specifications 
Contact type: SPST 
Contact ratings: 

5 amperes at 120 Volts AC 
10 amperes at 240 Volts AC 

Electrical Cycles: 100,000 

1 Has .2S0 t~rned up quick connects, no bracket. 
2. Freeze pomt thermostat - closes before 32F. on drop 
3. Printed circuit board mount. 
~: ~:~i~~~bY~~;~e~R,~~~~ connects 900 to mounting hole centerline. 

6 Has no bracket. 

~ ~~~ :~gg:~~g~g ~g ~~:g~ ggg~~~~ ~~/:;9 s~u~~~;!~Pe~g~~.centerline. 
1~' ~~; ~~~~~~~~~~ig~~~kn~~~;ci;~~~i~~~~~n~~~~~ig~~~I~~,eopen slot on one 

(11.) ~~~~~~'1u~~~d up quick connects 90" to mounting hole centerline. 

For manufacturers' sales offices, see yellow pages 8·1917 
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Sensor Scientific, inc. 
NTC THERMISTORS 

INTERCHANGEABLE WAFER THERMISTORS 0-70°C 
Resistance vs. Temperature Conversion Chart 

MATERIAL C MATERIAL 0 
TEMpo OHMS OHMS 

2252 3000 5000 10000 30000 50000 100000 

-50 151424 201720 336200 672400 
-40 75982 101220 168700 337400 1204500 2007500 4015000 
-30 39928 53190 88650 177300 618900 1031500 2063000 
-20 21883 29151 48585 97170 330900 551500 1103000 
-10 12474 16617 27695 55390 183510 305850 611700 

0 7357 9801 16335 32670 105300 175500 351000 
10 4481 5970 9950 19900 62310 103850 207700 
20 2813 3747 6245 12490 38010 63350 126700 
25 2252 3000 5000 10000 30000 50000 100000 
30 1814 2417 4029 8057 23826 39710 79420 
40 1200 1598 2664 5327 15309 25515 51030 
50 812 1081 1802 3604 10077 16795 33590 
60 560 746 1243 2486 6777 11295 22590 
70 394 525 875 1749 4647 7745 15490 
80 282 376 627 1253 3243 5405 10810 
90 206 274 457 913 2307 3845 7690 

100 153 203 339 677 1665 2775 5550 
110 115 153 255 509 1221 2035 4070 
125 77 102 170 340 786 1310 2620 
130 68 90 150 300 678 1130 2260 
140 53 70 117 234 513 855 1710 
150 42 56 93 185 396 660 1320 

product line. These highly reliable units provide a resistance temperature I'~;;X I 
Sensor Scientific has developed a low cost interchangeable wafer thermistor .-. 

curve that can be matched within ±.2°C over a range of 0° to 70°C. This _,_'_ ·=============!I 
means that a matched replacement thermistor can be purchased several· 141·----- 2.0" -------1. 
years from now with the identical R/T curve as the original thermistor. EPOXY COATED 

PART # 

S14A102 
S14A502 
S14A103 
S14A104 
S14A105 
S43A102 
S43A502 
S43A103 
S43A104 
S43A105 

SENSORBEADS 
I 
~o== 
I 1-"·1 

S14 GLASS BEAD 

R @25°C 

1,000 
5,000 

10,000 
100,000 

1,000,000 
1,000 
5,000 

10,000 
100,000 

1,000,000 

..L 
'000== 
T 1--"+1 

S43 GLASS BEAD 

DIA 25/125°C 

.014 13.7 

.014 15.1 

.014 19.6 

.014 30.2 

.014 39.8 
0.43 18.6 
0.43 20.7 
0.43 27.8 
0.43 34.1 
0.43 51.6 

'" 
,. 

PART # R (ii) 25°C DIA 25/125°C 

SP60A 1,000 .060 18.6 
SP60A 10,000 .060 27.8 
SP60A 100,000 .060 34.1 
SP100A 1,000 .100 18.6 
SP100A 5,000 .100 20.7 
SP100A 10,000 .100 27.8 
SP100A 100,000 .100 34.1 
SP100A 1,000,000 .100 51.6 

These are tYPical units. ReSistance values are available at 25°C These are typical units. Resistance values are available at 25°C 
from 100 ohms to 5 meg ohms. from 100 ohms to 5 meg ohms. Glass encapsulations are available 

from 1/8" to 1" in length. 

CUSTOM ASSEMBLIES 
GENERAL APPLICATIONS Sensor Scientific recognizes the growing demand of diver

sified mounting and assembly requirements. Our engineers 
are responsive to your design criteria and will work with 
you to fulfill your application needs. 

o Air temperature sensing 0 Pipe and plug fitting probes 

. : 

o Medical probes 0 Gas temperature 
o Corrosive solution testing measurements 
o Surface temperature probes 0 Armored cable assemblies 

Sensor Sci~nllllc, inc. 
6 Kingsbridge Rd" Fairfield, NJ 07006 • (201) 227-7790 Fax: 227-8063 

CALL TOLL FREE 800-524-1610 
For manufacturers' sales offices, see yellow pages EEM 1989 
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Sensor Scientific, inc. 
NTC THERMISTORS 

TEMPERATURE ASSEMBLIES 
Sensor Scientific manufactures many different types of ther
mistor assemblies. The housing drawings in this section are 
offered as a guide to assist the engineer in designing a com
plete thermistor assembly that meets his project needs best. 

The housing material specified in most of the drawings is 
stainless steel. If the requirements are such that other material 
would be preferable, brass and aluminum are also available. 

Sensor Scientific has trained application engineers who will 
assist you in the design and selection of the thermistor 
assembly that meets your needs best. Our probes have been 
designed to maximize sensitivity and stability. They are also 
constructed to minimize the risk of damage due to operation 
and handling. 

The basic element in these assemblies is the thermistor. Sensor 
Scientific manufactures a complete line of thermistors. The 
glass bead probe thermistor and the wafer or thermistor are 
units that are typically used in these assemblies. 

All assembly work is performed by carefully trained and super
vised individuals. All units are extensively tested throughout the 
manufacturing process to insure that customers receive the 
highest quality thermistor assemblies. 

Series 100 

Sl~"llfS~ 

I T 
;:::;==~~~ I ) 
l_ .. ~,,,'""'~l_,~.-I f.. S"[(.W,UJo I -----l 

Series 210 

Series 500 

Series 110 Series 200 

r-LENGTH TO BE 

I SPECIFIED 1 375 r -1 1-- 155 

~ t 0 Ii 
pvc !'EPOXY 

I-LE~:;~IF~~DBEI~~ l["0 
t 

INSULATED STAINLESS 
LEADS STEEL 

Series 300 

I ENGHI TO DE ,S9 

'DO 
MAX 

GLASS THERMISTOR 

Series 400 

c=L'ti r-SP'C"~1~"II'- _'''' __ 1 t::t" 
=yl~~:.:==::::>j ~ 
/' \,IIWJWUL.Wll~; 'SlAItR[SS 1 

ItjS~LATED J'lASlIC \ Sl[H ,187DIA 
LE.AOS lUBltlG V •• 18 tl,P.T MAX 

STAINLESS STEEL 

'NSULATED LEADS ,,,Hi,, 10 6'~ 

~omE-.. 1 l' [:~J' DETERMINED ...., 

" 375 DIA H~X 125 I.P.S 

Series 501 Series 510 

The quality control at Sensor Scientific is qualified to 
Mil-Q-9858A. All units are tested in carefully calibrated 
sensitive temperature control baths and all calibrations 
are traceable to the National Bureau of Standards. 

Sensor Scientific, inc. 
6 Kingsbridge Rd., Fairfield, NJ 07006 • (201) 227-7790 Fax: 227-8063 

CALL TOLL FREE 800-524-1610 
EEM 1989 For manufacturers' sales offices, see yellow pages 8·1919 



------( (415) 834-5888 J--------
ANTENNAS FILTERS RELAYS TEST EQUIPMENT 

Antenna Specialist Curtis Aleph International Fluke 
Cablewave Hardware J.w. Miller Allied Controls Simpson Electric 
Decibel Products Mallory American Zeitler Triplett 

Stancor Aromat TIMERS 
AUDIO PRODUCTS C.P. Clare Agastat 

Argos FUSES 
Crydom Amperite 

Atlas Bussmann 
Coto Industrial Timer 

Bogen Littelfuse 
Gordos Magnecrafl 

Quam U.S.D. 
Guardian Master Electronics 

Shure ITT Midtex 
Switchcrafl Line Electric Omron 
University HARDWARE Magnecrafl Potter & Brumfield 

3-M Master Electronics SSAC 
BATTERIES Alia Boots Midtex 

AMP Omron TOOLS & SOLDER Duracell 
Ico Rally Potter & Brumfield AMP Eveready 
E.F. Johnson Sigma Blazer Kodak 
G.C. Electronics Struthers-Dunn Ersin 
Harvey Hubbell Theta-J Kester 

CABINETS 
Kulka Smith OK Machine & Tool 

BUD 
OK Tools Paladin 

Calif. Chassis Panduil RESISTORS & 
Portasol 

Vector 
NETWORKS 

Ungar 
CAPACITORS R.G. Allen 

Weller 
R.G. Allen Bourns 

Xcelile 
E.F. Johnson Clarostat 

Helper Winch 
Mallory LAMPS & LIGHTING Mallory 
Sprague Eveready Ohmite TRANSFORMERS 

Chicago Minature Dormeyer 
CIRCUIT BREAKERS 

101 
Jeffersons lEE SEMICONDUCTORS 

Heinemann Ledu Semi Inc. 
Microlran 

Potter Brumfield Luxo Semitronics Sola 
Waber Electric Leecrafl Stancor 

Mag-Lite Thordarson 
CONNECTORS Stanley SWITCHES Triad 

AMP Arrow Hart U.T.C. 
Amphenol AMP 
Cablewave OUTLET STRIPS C&K TUBES 
E.F. Johnson Waber Cherry Electric Eimac 
Kulka G.C. G.E. 
Manhattan McGill National 
Paladin POTS & CONTROLS Omron Raytheon 
Panduit Bourns Oslo R.CA 
Pomona Clarostat Otto Varian (Klystrons) 
Superior Ohmite Swilchcrafl TUBING 
Switchcrafl Unimax Alpha 

Electrovert 
COUNTERS POWER SUPPLIES TERMINAL BLOCKS Heli-Tube 

Hecon & TRANSFORMERS AMP Panduit 
Kessler-Ellis Dormeyer Buchanan WIRE & CABLE 
Redington Microtran Curtis Alpha 
Stemco Sola Electrovert Belden 

Stancor Magnum Cablewave 
FIBER OPTICS Superior RDI Carol 

AMP Triad Siemen Iboco 
Amphenol Tripp-lite USD Madison 
Belden Cable UTC Vernitron-Beau Manhattan 
Madison Waber Weidmuller Quabbin 

When your reputation's on the line COTO HEiNEMANN'~~~~~ CORPORATION 

8·1920 For manufacturers' sales offices, see yellow pages EEM 1989 
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MICROTEMP®Thermal Cutoffs 
MICROTEMP Thermal Cutoffs 
provide permanent over-temperature 
protection for motors, transformers, 
appliances, HVAC equipment and 
electronic equipment. Once a 
MICROTEMP Thermal Cutoff opens 
a circuit, it remains open until the 
fault is corrected and the fuse is 
replaced. 

Thermal Cutoff Series Selection 
To determine which series is best for your application, remember: 
• To consider the normal and electrically live and may require 
abnormal electrical currents and insulation. Additionally, since 
voltages of your product. insulation can reduce heat transfer, it 
• That the current passing through a also must be considered in selecting 
MICROTEMP Thermal Cutoff can the final opening temperature. 
generate FR, self heating. This must • That custom configurations and 
be considered when selecting the packages are available. 
proper series and opening. . • That a thermocoupled dummy 
temperature for your applicatIon. should be installed in the product 
• That the outer case of the circuit to determine the correct 
MICROTEMP Thermal Cutoff is temperature setting. 

MICROTEMP@Thermal Cutoff Types 
Maximum Recommended 

Temp. (0C) Operating Current 
Calibration Wire Size and Voltage 

Type No. Range AWG (Resistive) 

4XXXAl 60-240 18 15 Amp/240 VAC 
9XXXI 60-240 15 25 Amp/240 VAC 
4XXXF 60-240 23 5 Amp/240 VAC 
7LXXX 72-184 23 6 Amp/240 VAC 
6C4XXX 60-184 - 15 Amp/240 VAC 
lXXX 60-240 18 15 Amp/240 VAC 

MICROTEMP@Thermal Cutoff Standard Dimensions 
1-oII~----- 3.26 ±.12" (82.8 ± 3.0mm) -------..1 

1.38 ±.06" 1 .457" I 
- ~DIA. (35.05 ± 1.52mm) (1l.6Imm) [ (4.0Imm) 

~==~i~t=jt;§§=:::::J1 C:=' :=:::::J 

t Standard 4XXXAl 

MICROTEMP8 Thermal Cutoff 
Temperature Ratings 
Reading the temperature chart. 
All MICROTEMP Thermal Cutoffs are 
identified by their Type No. (4XXXAl, 9XXX1, 
etc.). The "XXX" digits are determined by the 
opening temperature you specify. For 
example: A 4136A1 is a MICROTEMP Thermal 
Cutoff with an opening temperature of 60°C. 

Model # 
(XXX) 

136 
146 
158 
168 
178 

191 
194 
204 
208 
218 

227 
239 
244 
257 
283 
300 

333 
358 
377 
415 
438 
468 

Max. Opening 
Temp.oC* 

60 
66 
72 
77 
84 

91 
93 
98 

100 
104 

109 
117 
121 
128 
141 
152 
167 
184 
192 
216 
228 
240 

*Tolerance 
+0 _4°C 

For further information on 
your specific design 
application, contact a Sales 
Engineer at our factory. 

TI-iERMt.IOISC® 

EEM1989 

MICRO DEVICES PRODUCT GROUP 
Thermo-O-Disc, Inc. 

1320 South Main Street· Mansfield, Ohio 44907 
Phone: (419) 525-8500 Telex: 987455 
Cable: TOO MFL FAX: (419) 525-8344 

Therm-O-Disc. Inc. is a subsidiary of Emerson Electric Co. 

For manufacturers' sales offices, see yellow pages 

II 
JiMI! .. SDN® 
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Western 
Electronic 

~~~~~ Components Corp. 
PTC SWITCHING 

Part Number 

WP5504DA 1 RON 
WP5004DA 1 R5N 
WP5004DA2RON 
WP4504DA3R3N 
WP4005DA5RON 
WP3005DA 1 OON 
WP3005DA200N 
WP5010DA200N 
WP2505DA250N 
WP3006DA500N 
WP4510DA500N 
WP2506DA750N 
WP2005DA 101 N 
WP2008DA251 N 
WP201 ODA501 N 
WP5004DB2R2N 
WP4504DB3R3N 
WP4005DB5RON 
WP3505DB7R5N 
WP3005DB100N 
WP5010DB100N 
WP3005DB200N 
WP5010DB200N 
WP3510DB350N 
WP4510DB500N 
WP2005DB101N 
WP5010DB101N 
WP2008DB251 N 
WP201 ODB501 N 
WP2010DB152N 
WP4005DC5RON 
WP3505DC7R5N 
WP3005DC WON 
WP5010DC100N 
WP3005DC200N 
WP5010DC200N 
WP3006DC500N 
WP4515DC500N 
WP2005DC101N 
WP3005DD200N 
WP3006DD500N 
WP2005DD1 01 N 
WP3005DE200N 
WP5010DE200N 
WP3006DE500N 
WP4510DE500N 
WP2005DE101N 
WP3005DF200N 
WP3006DF500N 
WP2005DF101N 
WP3005DG200N 
WP5010DG200N 
WP3006DG500N 
WP4510DG500N 
WP5510DG500N 
WP2005DG 1 01 N 
WP3005DH200N 
WP3006DH500N 
WP2005DH101N 

Standard 

Base Switch Maximum 
Resistance Temp. Operating Time 

:d)~~;~ Ticu~e;C Voltage ~~(;~;)t Vmax 
1.0 15 65 
1.5 20 55 
2.0 25 55 
3.3 25 45 
5.0 35 45 

10.0 50 35 
20.0 50 35 
20.0 120 132 85 
25.0 (DA) 50 30 
50.0 50 35 
50.0 132 55 
75.0 50 30 

100.0 50 30 
250.0 150 30 
500.0 250 30 

2.2 25 50 
3.3 25 45 
5.0 35 45 
7.5 50 40 

10.0 50 35 
10.0 132 75 
20.0 50 35 
20.0 110 132 85 
35.0 (DB) 132 40 
50.0 132 55 

100.0 50 30 
100.0 265 75 
250.0 150 30 
500.0 250 30 

1500.0 350 30 
5.0 35 45 
7.5 50 40 

10.0 50 35 
10.0 132 75 
20.0 100 50 35 
20.0 (DC) 132 85 
5.0 50 35 

50.0 132 55 
100.0 50 30 
20.0 50 35 
50.0 90 50 35 

100.0 
(DD) 

50 30 
20.0 50 35 
20.0 80 132 85 
50.0 (DE) 50 35 
50.0 132 55 

100.0 50 30 
20.0 

70 
50 35 

50.0 50 35 
100.0 

(DF) 
50 30 

20.0 50 35 
20.0 132 85 
50.0 60 50 35 
50.0 (DG) 132 55 
50.0 265 90 

100.0 50 30 
20.0 50 35 
50.0 50 50 35 

100.0 
(DH) 

50 30 

CONFIGURATIONS 

No 
Leads 

Optional 

I 

~ ~ f~ ~ {~.} 
Inside 
Kink 

Outside 
Kink 

Options: If one of the modifications in Table 2 is required, add 
the dash number listed to the part number (see example). Other 
options are available including non-standard base resistance 
values and tolerances. 

THERMISTORS 

Reference Dimensions (In.) 
Dissipation 
Constant A B C Lead 

Dc(mW/·C) Dia.(in. 
15 0.55 0.04 0.30 0.032 
14 0.50 0.04 0.30 0.032 
14 0.50 0.04 0.30 0.032 
11 0.45 0.04 0.30 0.025 
10 0.40 0.05 0.30 0.025 
8 0.30 0.05 0.25 0.020 
8 0.30 0.05 0.20 0.020 

16 0.50 0.10 0.30 0.032 
7 0.25 0.05 0.25 0.020 
8 0.30 0.06 0.25 0.020 

12 0.45 0.10 0.30 0.025 
7 0.25 0.06 0.20 0.020 
7 0.20 0.05 0.20 0.020 
6 0.20 0.08 0.20 0.020 
6 0.20 0.10 0.20 0.020 

12 0.50 0.04 0.30 0.025 
11 0.45 0.04 0.30 0.025 
10 0.40 0.05 0.30 0.025 
9 0.35 0.05 0.25 0.020 
8 0.30 0.05 0.25 0.020 

15 0.50 0.10 0.30 0.025 
8 0.30 0.05 0.20 0.020 

16 0.50 0.10 0.30 0.032 
9 0.35 0.10 0.25 0.025 

12 0.45 0.10 0.30 0.025 
7 0.20 0.05 0.20 0.020 

15 0.50 0.10 0.30 0.025 
6 0.20 0.08 0.20 0.020 
6 0.20 0.10 0.20 0.020 
6 0.20 0.10 0.20 0.020 

10 0.40 0.05 0.30 0.025 
9 0.35 0.05 0.25 0.020 
8 0.30 0.05 0.25 0.020 

15 0.50 0.10 0.30 0.025 
8 0.30 0.05 0.20 0.020 

16 0.50 0.10 0.30 0.032 
8 0.30 0.06 0.25 0.020 

12 0.45 0.10 0.30 0.025 
7 0.20 0.05 0.20 0.020 
8 0.30 0.05 0.20 0.020 
8 0.30 0.06 0.25 0.020 
7 0.20 0.05 0.20 0.020 
8 0.30 0.05 0.20 0.020 

16 0.50 0.10 0.30 0.032 
8 0.30 0.06 0.25 0.020 

12 0.45 0.10 0.30 0.025 
7 0.20 0.05 0.20 0.020 
8 0.30 0.05 0.20 0.020 
8 0.30 0.06 0.25 0.020 
7 0.20 0.05 0.20 0.020 
8 0.030 0.05 0.20 0.020 

16 0.50 0.10 0.30 0.032 
8 0.30 0.06 0.25 0.020 

12 0.45 0.10 0.30 0.025 
16 0.55 0.10 0.30 0.032 
7 0.20 0.05 0.20 0.020 
8 0.30 0.05 0.20 0.020 
8 0.30 0.06 0.25 0.020 
7 0.20 0.05 0.20 0.020 

Dash 
Modification No. 

No Leads -01 

Inside Kink -02 
Outside Kink -03 

Epoxy Coating (150·C Max. Temp.) -04 

Silicone Coating (200·C Max. Temp. -OS 

Epoxy/Inside Kink -06 

Epoxy/Outside Kink -07 

Silicone/Inside Kink -08 

Silicone/Outside Kink -09 
Example: WPS004DB2R2N-06 (Stand-
ard part with epoxy coating and Inside 
Kink leads) 

Table 2 

5300 

TYPICAL APPLICATIONS 
• Self Regulating Heaters • Time Delay 
• Single Phase Motor Starting • Degaussing 
• Over Temperature Protection. Arc Suppression 
• Air Flow/Liquid Level • Solid State 

Sensing Fusing 

INTRODUCTION 
Switching PTC (Positive Temperature Coefficient) 
Thermistors are thermally sensitive resistors. A 
PTC will exhibit an extremely rapid increase in 
resistance (several decades) when heated beyond 
its switching temperature (Tsw). Standard resist
ance Ratio-temperature curves are illustrated in 
Figure 1. Figure 2 illustrates a typical static voltage/ 
current curve. 

Standard ReSistance Ratio - Temperature Curves 
(Reference Only) 

~~@ ~~~6s. Figure 1 

'RT= Resistance at Specified Temperature (CO) 

Static Voltage/Current Curve 

t 
\ 
\ 

......... 1--. 

FIGURE 2 

TERMINOLOGY 
Base Resistance (Ro) 

-I-- r-
v-

The resistance value of a thermistor at a specified 
temperature with negligible electrical power to 
avoid self heating. Usually base resistance will be 
defined at 25°C. See Fig. 1. 
Switch Temperature (Tsw). 
The temperature when the resistance of the PTC 
thermistor reached two (2) times the base resist
ance, sometimes referred to as curie point ortransi
tion temperature. See Fig. 1. 
Maximum Operating Voltage (Vmax) 
The maximum rated voltage the thermistor can 
continuously withstand 60 cycle AC or DC. 
Dissipation Constant (Dc) 
The amount of power through self-heating neces
saryto raise the thermistor body 1 °C (units-Mw/oC) 
Time Constant 
The time, in seconds, required for a thermistor 
dissipating negligible power to change 63% of the 
total difference between its initial and final body 
temperature when subjected to a change in 
temperature. 

Western Electronic Components Corp, 12S0-A Avenida Acaso, Camarillo, CA USA 93010-8729 
(805) 482-8002e Fax (805) 482-867Se Telex-401 076 
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THERMAL COMPONENTS 5300 

Western 
Electronic 

~~~~~,Components Corp. 
PTC OVER CURRENT 

PROTECTORS 
Part Number 

WCB004DAORBM 
WC6004DA 1 ROM 
WCB004DAOR3M 
WC5504DA 1 R5M 
WC4504DA3R3M 
WC4004DA4R7M 
WC4004DA7R5M 
WC4004DA 100M 
WC4004DA 150M 
WC3005DA200M 
WC4006DA500M 
WC3505DA 101 M 
WC7510DB4R7M 
WC6010DB6RBM 
WC4505DB5ROM 
WC6060DB 100M 
WC4004DB7R5M 
WC601ODB150M 
WC5510DB220M 
WC3505DB250M 
WC400BDB330M 
WC3507DB500M 
WC350BDB750M 
WC3507DB101M 
WC3507DB151M 
WC250BDB501 M 
WC250BDB102M 
WC601 ODD1 OOM 
WC6010DD150M 

Ro@2SoC 
(0) ±20% 

O.B 

1.0 
1.3 
1.5 
3.3 
4.7 
7.5 

10.0 
15.0 
20.0 
50.0 

100.0 
4.7 
6.B 

5.0 
10.0 
7.5 

15.0 
22.0 
25.0 
33.0 
50.0 
75.0 

100.0 
150.0 
500.0 

1000.0 
10.0 
15.0 

SURFACE MOUNT 
PTCCHIP 
THERMISTORS 
Applications 
• Over Temp. Sensing. 
• Self Regulating Heaters 
• Temperature Compensation 

Switch 
Temp. 

Tsw±5°C 

120 
(DA) 

110 
(DB) 

Maximum 
Continuous 
Current~lmcc 

(Amps.) 
SsoC 3SoC 
0.7B 0.96 

Minimum 
Switching 

Current-Imsc 
(Amps.) 

ISoC DoC 
1.60 1.76 

0.60 0.75 1.30 1.43 
0.55 0.70 1.20 1.2B 

0.50 0.60 1.05 1.12 
0.30 0.35 0.6B 0.73 
0.22 0.28 0.50 0.55 
0.17 0.22 0.42 0.4B 

0.15 0.19 0.35 0.42 

0.12 0.15 0.30 0.35 

0.100 0.123 0.25 0.30 
0.065 0.080 0.15 O.IB 

0.045 0.06 0.095 0.12 

0.2B 0.35 0.65 0.70 
0.22 0.28 0.50 0.55 
0.20 0.25 0.47 0.52 
O.IB 0.22 0.45 0.49 
0.15 0.20 0.40 0.45 
0.15 0.19 0.35 0.42 

0.110 0.15 0.30 0.35 
0.075 0.10 0.20 0.25 
0.075 0.095 0.20 0.25 
0.055 0.070 0.14 0.17 
0.045 0.055 0.10 0.13 
0.035 0.050 0.090 0.110 
0.030 0.040 0.OB5 0.100 

0.Q15 0.020 0.040 0.050 
0.010 0.Q15 0.030 0.035 

90 0.18 0.35 0.42 132 
(DD) 0.OB5 0.15 0.30 0.35 

Options 
• Special dimensions 
• Termination materials 
• Special resistance values 

Features 
• Five sided terminations 
• Solid State ceramic composition 

Vmax 

12 
15 
15 
20 
25 
25 
50 
50 
50 
50 
50 
50 

132 
132 
25 

132 
50 

132 
132 
50 

132 
132 
175 
132 
175 
250 
300 

1 

132 

Max 
Current 
(Amps.) 

4 
3.5 
3.5 

3 
2 

2 
1.5 
1.5 
1.5 
1.5 
O.B 

O.B 

2 

2 

1.5 

O.B 

1.5 
0.5 
0.5 

0.3 
0.3 
0.2 
0.3 
0.2 
15 

1 

D 
Max. 
Body 

Dia. (In.) 

0.80 
0.60 
0.60 
0.55 
0.45 
0.40 
0.40 
0.40 
0.40 
0.30 
0.40 
0.35 
0.75 
0.60 
0.45 
0.60 
0.40 
0.60 
0.55 
0.35 
0.40 
0.35 
0.35 
0.35 
0.35 
0.25 

0.25 
0.60 
0.60 

Ro@2Soc 
(0)±30% 

Reference Dimensions (Inches) 
Part Number 

WSB055DA20 1 N 200 
WSB404DA301 N 300 
WS6540DA401 N 400 
WS6540DA501 N 500 
WS6535DA601 N 600 
WS6535DABOI N BOO 
WS6035DA 1 02N 1000 
WS6035DA202N 2000 
WS6035DA302N 3000 
WS6035DA502N 5000 
WS6035DA 1 03N 10000 
WS6540DE501 N 500 
WS6535DE601 N 600 
WS6535DEBOI N BOO 

WS6035DE102N 1000 
WS6035DE202N 2000 
WS6035DE302N 3000 
WS6035DE502N 5000 
WS6035DE103N 10000 

Ro@ -40·C 
WS7540DJ 1 02N 1000 
WS7540DJ202N 2000 
WS7540DJ302N 3000 
WS6535DJ502N 5000 
WS6535DJ103N 10000 
WS7540DL 102N 1000 
WS7540DL202N 2000 
WS6536DL502N 5000 
WS6535DL 103N 10000 
WS7540DN 1 02N 1000 
WS7540DN202N 2000 
WS6535DN502N 5000 
WS6535DN103N 10000 

120 
(DA) 

BO 
(DE) 

40 
(DJ) 

20 
(DL) 

o 
(DN) 

A 
0.100 
0.100 
0.100 
0.110 
0.110 
0.110 
0.110 
0.110 
0.110 
0.110 
0.110 
0.110 
0.110 
0.110 
0.110 
0.110 
0.110 
0.110 
0.110 

0.100 
0.100 
0.100 
0.100 
0.100 
0.100 
0.100 
0.100 
0.100 
0.100 
0.100 
0.100 
0.100 

B C 
0.055 O.OBO 

0.040 O.OBO 
0.040 0.065 
0.040 0.065 
0.035 0.065 
0.035 0.065 
0.035 0.060 
0.035 0.060 
0.035 0.060 
0.035 0.060 
0.035 0.060 
0.040 0.065 
0.035 0.065 
0.035 0.065 
0.035 0.060 
0.035 0.060 
0.035 0.060 
0.035 0.060 
0.035 0.060 

0.040 0.75 
0.040 0.075 
0.040 0.075 
0.035 0.065 
0.035 0.065 
0.040 0.075 
0.040 0.075 
0.035 0.065 
0.035 0.065 
0.040 0.075 
0.040 0.075 
0.035 0.065 
0.035 0.065 

L 
Lead 
Dia. 
(In.) 

0.032 
0.032 
0.032 
0.032 
0.025 
0.025 
0.020 
0.020 
0.020 
0.020 
0.025 
0.020 
0.032 
0.032 
0.025 
0.032 
0.020 
0.032 
0.032 
0.020 
0.025 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.032 
0.032 

o 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 

0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 

TYPICAL 
APPLICATIONS 

• Transistor Protection 

• Motor Protection 
• Transformer Protection 

• Telecommunication Line 
Protection 

PTC Over Current Protectors are used in series to 
protect from over current conditions. The PTC will 
switch from its normal low resistance to a very high 
resistance state reducing the current flow to a safe 
level. Once this over current condition has been 
removed, the PTC will cool to its normal (low) 
resistance. 

Imsc..... I 
f---I:t-+-+-+-t-I-+-I 

Figure 3 

, I 
I 

'. 

v--
Figure 3 illustrates the Static Voltage/Current curve 
relationship 

DEFINITIONS 
Maximum Continuous Current (Imcc) 
The maximum amount of current which a PTC 
Thermistor must be able to pass without switching 
into its ihgh resistance state. Expressed in Amps. 

Minimum Switching Current (Imsc) 
The minimum amuont of current necessary to 
switch the thermistor into its high resistance state. 
Expressed in Amps. 

PROBESI ASSEMBLIES 
Many probes and assemblies are available for 
numerous applications. 
Please contact WECC Applications Engineering 
with specific requirements. 

Western Electronic Components Corp. 12S0-A Avenida Acaso, Camarillo, CA USA 93010-8729 
(805) 482-8002eFax (805) 482-867SeTelex-401 076 

EEM1989 For manufacturers' sales offices, see yellow pages 8-1923 



THERMAL COMPONENTS 5300 

NTC THERMISTORS 

NTC (Negative Temperature Coefficient) Thermistors are thermally sensitive 
resistors which show a large (2 to 6%°C) decrease in resistance as tempera
ture increases. Figure 1 illustrates the resistance ratio-temperature curves of 
four standard thermistor materials. These materials are manufactured using 
transition metal oxides that are formed into the desired shape and sintered at 
very high temperatures (~1200°C). 

Reference Dimensions 
Base Resis. TCR@25'C Dissipation Time (Inchesl 

Part Number Ro@25'C (%/'CI Constant Constant Body 
A B C LEAD 

M±10o/, (Curvel Dc(mW/'CI Tc(Secl 

WN5004D2R5K 2.50 14.00 60.00 
WN3003D5ROK 5.00 B.OO 35.00 
WN3005D7R5K 7.50 B.OO 42.00 
WN2304D100K 10.00 7.00 22.00 
WN2004D150K 15.00 7.00 20.00 
WN2005D200K 20.00 3.3 7.00 25.00 
WN200BD300K 30.00 (0) 7.00 25.00 
WN1104D400K 40.00 2.50 4.00 
WN1004D500K 50.00 2.50 4.00 
WN0704D101K 100.00 2.00 4.00 
WN0504D201 K 200.00 2.00 3.00 
WN0407D501 K 500.00 2.00 2.00 
WN5004A250K 25.00 14.00 60.00 
WN3003A500K 50.00 B.OO 4B.00 
WN3005A750K 75.00 B.OO 42.00 
WN2304A 1 01 K 100.00 7.00 22.00 
WN2005A201 K 200.00 -3.9 7.00 25.00 
WN200BA301 K 300.00 (A) 7.00 25.00 
WN1004A501K 500.00 2.50 4.00 
WNOB04A801 K BOO.OO 2.00 4.00 
WN0704A 1 02K 1000.00 2.00 4.00 
WN0504A202K 2000.00 2.00 3.00 
WN0406A402K 4000.00 2.00 2.00 
WN0407 A502K 5000.00 2.00 2.00 
WN5005B201 K 200.00 14.00 60.00 
WN3004B501 K 500.00 B.OO 35.00 
WN2701B751K 750.00 B.OO 33.00 
WN2004B102K 1000.00 -4.4 7.00 22.00 
WN1204B202K 2000.00 (BI 3.00 6.00 
WNOB04B502K 5000.00 3.00 5.00 
WN0704B802K 8000.00 2.00 3.00 
WN0605B103K 10000.00 2.00 3.00 
WN0607B203K 20000.00 2.00 4.00 
WN5005C202K 2000.00 14.00 60.00 
WN3004C502K 5000.00 8.00 35.00 
WN2705C752K 7500.00 8.00 33.00 
WN2004C103K 10000.00 7.00 22.00 
WN1204C203K 20000.00 -4.9 3.00 6.00 
WN0804C503K 50000.00 (C) 3.00 5.00 
WN0605C104K 100000.00 2.00 3.00 
WN0607C204K 200000.00 2.00 4.00 
WN0408C404K 400000.00 2.00 4.00 
WN0410C504K 500000.00 2.00 5.00 

CONFIGURATIONS 
STANDARD 

~ R f~~ 
f-c-..j t 

Modification Dash No. 
No Leads -01 
Inside Kink -02 
Outside Kink -03 
Epoxy Coating 
(150'C Max. Temp.) -04 

Silicone Coating 
(200'C Max. Temp.) -05 

Epoxyllnside Kink -06 
Epoxy/Outside Kink -07 
Silicone/Inside Kink -08 
Silicone/Outside Kink -09 

o 
No 

Leads 

Body Type 
Disc/Chip 
Disc Only 
Disc Only 

Disc/Chip 

Disc/Chip 
Disc Only 
Disc Only 
Disc Only 
Disc Only 

Example: WN2005D200K-06 (Standard part 
with epoxy coating and inside Kink leads) 

Table 2 

Type AWG# 
DISC 0.500 0.040 0.30 22.00 
DISC 0.300 0.030 0.20 24.00 
DISC 0.300 0.045 0.20 24.00 
DISC 0.225 0.035 0.20 24.00 
DISC 0.200 0.040 0.2 24.tlO 
DISC 0.200 0.050 0.20 24.00 
DISC 0.200 0.080 0.20 24.00 
CHIP 0.110 0.040 - 28.00 
CHIP 1.100 0.040 - 28.00 
CHIP 0.070 0.040 - 28.00 
CHIP 0.50 0.030 - 28.00 
CHIP 0.040 0.070 - 2B.00 
DISC 0.500 0.040 0.30 22.00 
DISC 0.350 0.040 0.20 24.00 
DISC 0.300 0.045 0.20 24.00 
DISC 0.225 0.035 0.20 24.00 
DISC 0.200 0.055 0.20 24.00 
DISC 0.200 O.OBO 0.20 24.00 
CHIP 0.100 0.040 - 28.00 
CHIP O.OBO 0.045 - 28.00 
CHIP 0.070 0.040 - 28.00 
CHIP 0.050 0.040 - 28.00 
CHIP 0.040 0.055 - 28.00 
CHIP 0.040 0.070 - 28.00 
DISC 0.500 0.050 0.30 22.00 
DISC 0.300 0.040 0.20 24.00 
DISC 0.270 0.050 0.20 24.00 
DISC 0.200 0.040 0.20 24.00 
CHIP 0.120 0.035 2B.00 
CHIP O.OBO 0040 - 2B.00 
CHIP 0.065 0.040 30.00 
CHIP 0.060 0.045 30.00 
CHIP 0.055 0.070 - 30.00 
DISC 0.500 0.050 0.30 22.00 
DISC 0.300 0.040 0.20 24.00 
DISC 0.270 0.050 0.20 24.00 
DISC 0.200 0.040 0.20 24.00 
CHIP 0.120 0.035 - 28.00 
CHIP 0.080 0.040 - 28.00 
CHIP 0.060 0.045 - 30.00 
CHIP 0.055 0.070 - 30.00 
CHIP 0.040 0.075 - 30.00 
CHIP 0.040 0.095 30.00 

OPTIONAL 

IRIR 
Inside Outside 
Kink Kink 

Options: If one of the modi
fications in Table 2 is re
quired, add the dash num
ber listed to the part num
ber (see example). Other 
options are avai lable 
including non-standard 
base resistance values and 
tolerances. 

Please contact WESTERN 
ELECTRONIC COMPO
NENTS CORP. Applica
tions Engineering with 
specific requirements. 

TYPICAL APPLICATIONS 

• Temperature Measurement 
• Temperature Control 
• Inrush Current Limiting 
• Temperature Compensation 
• Sensing Liquid Level or Air Flow 

STANDARD NTC CURVE CHARACTERISTICS 

Curve 0 A B C 
Beta in OK 2925+225 3545+150 3965+125 4508 ± 208 

Resis_ Ratio 11.B±15% 19_BO±10% 29.4±10% 25/125'C 
TCR@25'C -3.3 ·3.9 ·4.4 

(%/'C) 
Temperature R-T TCR R·T TCR R·T TCR 
'F 'C Curve (%/'C) Curve (%/'CI Curve (%/'C) 

-5B.00 -50.00 23.62 5.400 40.06 6.100 67.06 7.20 
-40.00 ·40.00 14.05 5.050 22.06 5.900 34.01 6.70 
-22.00 -30.00 8.623 4.700 12.51 5.500 17_B4 6.20 
-13.00 -25.00 6.849 9.633 13.12 
-4.00 -20.00 5.461 4.400 7.431 5.100 9.766 5.80 
14.00 -10.00 3.588 4.10 4.534 4.80 5.552 5.50 
32.00 0.00 2.417 3.80 2.848 4.50 3.269 5.10 
41.00 5.00 2.002 2.281 2.539 
50.00 10.00 1.674 3.60 1.844 4.30 1.9B8 4.80 
59.00 15.00 1.397 1.494 1.567 
68.00 20.00 1.194 3.40 1.216 4.00 1.245 4.50 
77.00 25.00 1.000 3.30 1.000 3.90 1.000 4.40 
86.00 30.00 0.8575 3.20 0.B260 3BO 0.9052 4.30 
95.00 35.00 0.7340 0.6858 0.6526 

104.00 40.00 0.6311 3.00 0.5726 3.60 0.5320 4.00 
113.00 45.00 0.5419 0.4804 0.4361 
122.00 50.00 0.4673 2.B5 0.4051 3.40 0.3596 3.80 
131.00 55.00 0.4015 0.3425 0.29B3 
140.00 60.00 0.3512 2.65 0.2915 3.20 0.2485 3.60 
149.00 65.00 0.3066 0.2489 0.2076 
158.00 70.00 0.2686 2.50 0.2137 3.00 0.1745 3.40 
167.00 75.00 0.2365 0.1837 0.147B 
176.00 80.00 0.2090 2.35 0.1592 2.90 0.2157 3.30 
185.00 85.00 0.IB60 0.1385 0.1070 
194.00 90.00 0.1660 2.25 0.1206 2.70 0.09146 3.10 
203.00 95.00 0.1485 0.1055 0.07856 
212.00 100.00 0.1335 2.10 0.09242 2.60 0.06778 2.90 
230.00 110.00 0.1100 2.00 0.07182 2.50 0.05094 2.80 
248.00 120.00 0.09211 1.95 0.05653 2.30 0.03884 2.70 
257.00 125.00 0.08472 1.90 0.05033 2.30 0.03407 2.60 
266.00 130.00 0.07830 1.90 0.044B8 2.20 0.0299B 2.50 
2B4.00 140.00 0.06767 1.BO 0.03622 2.10 0_02340 2.40 
302.00 150.00 0.05912 1.75 0.02679 2.00 0.01B47 2.30 

Il1LLllilIllllli 

··~~~~~~~~F~ig~U~rn~l~~ 
R-T Curve 

~· __ iI 
~ .• -. o Curve 

I ~~~~~~~~~fllf~~ 
.... c 

Temperature ('C) 

TERMINOLOGY 

4B.7±10% 

-4.9 

R-T TCR 
Curve (%/'C) 

9B.20 7.40 
47.34 7.00 
23.76 6_60 
17.0B 
12.39 6.30 
6.700 5.90 
3.746 5.60 
2.835 
2.161 5.30 
1.661 
1.284 5.10 
1.000 4.90 
0.7B44 4.BO 
0.6190 
0.4915 4.50 
0.3926 
0.3174 4.30 
0.2547 
0.2069 4.10 
0.1689 
0.1385 3.90 
0.1142 
0.09453 3.70 
0.07863 
0.06568 3.50 
0.05509 
0.04640 3.40 
0.03329 3.30 
0.02424 3.10 
0.02059 3.00 
0.017B9 3.00 
0.01338 2.90 
0.010110 2.70 

Base Resistance (Ro) - The resistance value of a thermistor at a specified 
temperature with negligible electrical power to avoid self heating. Usually 
base resistance will be defined at 25°C. 
Dissipation Constant (Dc) - The amount of power through self-heating 
necessary to raise the thermistor body 1°C. (Units in Mw/°C). 
Time Constant (Tc) - The time, in seconds, required for a thermistor dis
sipating negligible power to change 63% of the total difference between its 
initial and final body temperature when subjected to a change in temperature. 
TCR (Temperature Coefficient of ReSistance) - Defined by the following 
equation: and is expressed in %/oC. 

TCR= 1 (dRT) 

~ (dT) 

Western Electronic Components Corp. 1250-A Avenida Acaso, Camarillo, CA USA 93010-8729 
(805) 482-8002-Fax (805) 482-8675-Telex-401076 
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5300 THERMAL COMPONENTS 

Western 
Electronic 

~~=~=~~Components Corp. 
NTC THERMISTORS 

Resis. Imax 
Part Ro@25°C Max. Steady R@lmax 

Number (Ohms) State Current (OHMS) 
+ 200/0 (amps) 

WS320 1.00 20.00 0.Q15 
WS330 2.00 18.00 0.030 
WS340 2.50 3.00 0.150 
WS350 2.50 7.00 0.050 
WS360 2.50 9.00 0.040 
WS370 2.50 10.00 0.040 
WS380 2.50 15.00 0.030 
WS390 4.00 5.00 0.150 
WS400 4.00 8.00 0.070 
WS41 0 4.00 14.00 0.050 
WS420 5.00 2.00 0.400 
WS430 5.00 4.00 0.150 
WS440 5.00 7.00 0.070 
WS450 5.00 8.00 0.050 
WS460 5.00 9.00 0.060 
WS470 5.00 10.00 0.060 
WS480 5.00 12.00 0.060 
WS490 7.00 3.00 0.140 
WS500 7.00 4.00 0.150 
WS510 7.00 5.00 0.150 
WS520 7.00 6.00 0.150 
WS530 10.00 1.50 0.250 
WS540 10.00 2.00 0.200 
WS550 10.00 3.00 0.200 
WS560 10.00 5.00 0.200 
WS570 10.00 6.00 0.150 
WS580 12.00 4.00 0.220 
WS600 20.00 1.75 0.600 
WS610 20.00 2.50 0.500 
WS620 25.00 1.50 0.600 
WSS30 40.00 2.00 O.SOO 
WS650 120.00 3.00 0.900 

Physical Dimensions (Inches) 
"'0" "T" "'l"' 

(Max Dia. (Max. Thickness Lead 
Over Coating) Over Coating) Diameter 

0.90 0.30 0.040 
0.90 0.35 0.040 
0.60 0.25 0.032 
0.60 0.25 0.032 
0.60 0.25 0.032 
0.90 0.25 0.040 
0.90 0.30 0.040 
0.50 0.25 0.032 
0.60 0.25 0.040 
0.90 0.35 0.040 
0.60 0.25 0.032 
0.60 0.25 0.032 
0.60 0.25 0.032 
0.70 0.25 0.040 
0.90 0.25 0.040 
0.90 0.35 0.040 
0.90 0.50 0.040 
0.50 0.25 0.032 
0.60 0.30 0.040 
0.60 0.30 0.040 
0.60 0.30 0.040 
0.45 0.25 0.032 
0.45 0.25 0.032 
0.50 0.30 0.032 
0.50 0.35 0.032 
0.60 0.35 0.040 
0.50 0.30 0.040 
0.50 0.35 0.032 
0.50 0.35 0.032 
0.50 0.30 0.032 
0.65 0.25 0.032 
0.95 0.25 0.040 

NTCINRUSH 
CURRENT LIMITERS 
Inrush current limiters limit the 
large initial current present when a 
circuit is first energized. The rela
tively high initial resistance of the 
thermistor acts to limit the inrush 
current until the power it is dissipat
ing heats it up to a high temperature 
where its resistance will be reduced 
to a negligible value. 

Figure 2 

APPLICATIONS 
Figure 2 illustrates a typical applica
tion in a power supply. The thermis
tors are placed in either the AC or DC 
locations of the circuit. 

5300 

-L 

1 __ ,.0<0 MIN--I 

DEFINITIONS 
R@lmax-Approximate resistance at 
maximum steady state current. 
Imax-Maximum steady state current 
(DCorAC) 

GLASS ENCAPSULATED 
THERMISTORS 

SURFACE MOUNT NTC CHIP 

EEM1989 

WECC's glass encapsulated therm
istors are hermetically sealed in a 
controlled atmosphere which 
results in an extremely stable part. 
This product is offered in both the 
surface mount and axial leaded 
configuration. 

Applications 
• Temperature Sensing 
• Temperature Control 

THERMISTORS 
Applications 

• Temperature Sensing 
• Temperature Control 
• Temperature Compensation 

Options 
• Termination Materials 
• Special resistance values 
• Special dimensions 

Features 
• Five sided wrap-around terminations 
• Allows design flexibility 
• Solid state ceramic composition 

Electrode Surface 
(Both Ends) 
Ag or Pd-Ag 

• Temperature Compensation 
Options 
• Tape & Reeling Part Number RD@25°C Curve TCR@25°C Physical Dimensions (Inches) 

• Special Resistance Values 
Features 
• Maximum operating temperature 

of 350·C 
• Resistance values from 1 k to 

1Meg 

PROBES/ASSEMBLIES 
Many probes and assemblies are 
available for numerous applica
tions. Please contact WECC Appli
cations Engineering with specific 
requirements. 

WM0952D201 K 
WM0783D401 K 
WM0635D501 K 
WM0439D801 K 
WM0431Dl02K 
WM1083Al02K 
WM0859A202K 
WM0751A302K 
WM0634A502K 
WM0634AS02K 
WM0632A702K 
WM0531A802K 
WM0431Al03K 
WM0973Bl03K 
WM09518203K 
WM0637B303K 
WM05338403K 
WM0632B503K 
WM0524B603K 
WM0524B803K 
WM0422Bl04K 
WM0973Cl04K 
WM0850C204K 
WM0529C504K 
WM0523C754K 
WM0422Cl05K 

(QI±10% 
200.00 
400.00 
500.00 
800.00 

1000.00 
1000.00 
2000.00 
3000.00 
5000.00 
6000.00 
7000.00 
8000.00 

10000.00 
10000.00 
20000.00 
30000.00 
40000.00 
50000.00 
60000.00 
80000.00 

100000.00 
100000.00 
200000.00 
500000.00 
750000.00 

1000000.00 

(%l°C) A B 
D -3.30 0.100 0.052 
D -3.30 0.110 0.038 
D -3.30 0.110 0.035 
D 3.30 0.125 0.039 
D -3.30 0.125 0.031 
A 3.90 0.090 0.083 
A 3.90 0.100 0.059 
A 3.90 0.110 0.051 
A -3.90 0.100 0.034 
A -3.90 0.125 0.034 
A -3.90 0.125 0.032 
A -3.90 0.125 0.031 
A -3.90 0.125 0.031 
8 -4.40 0.100 0.073 
8 -4.40 0.125 0.051 
B 4.40 0.100 0.037 
B 4.40 0.100 0.033 
B 4.40 0.125 0.032 
B 4.40 0.100 0.024 
B 4.40 0.125 0.024 
B 4.40 0.125 0.022 
C 4.90 0.100 0.073 
C -4.90 0.110 0.050 
C -4.90 0.100 0.029 
C -4.90 0.125 0.023 
C -4.90 0.125 0.022 

Western Electronic Components Corp. 1250-A Avenida Acaso, Camarillo, CA USA 93010-8729 
(805) 482-8002e Fax (805) 482-8675eTelex-401076 

For manufacturers' sales offices, see yellow pages 

C D 
0.090 0.020 
0.070 0.020 
0.060 0.020 
0.040 0.020 
0.040 0.020 
0.100 0.020 
0.080 0.020 
0.070 0.020 
0.055 0.020 
0.060 0.020 
0.055 0.020 
0.050 0.020 
0.040 0.020 
0.090 0.020 
0.085 0.020 
0.060 0.020 
0.050 0.020 
0.055 0.020 
0.045 0.020 
0.045 0.020 
0.040 0.020 
0.090 0.020 
0.075 0.020 
0.045 0.020 
0.050 0.020 
0.040 0.020 

8·1945 
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SANKEN VARISTORS SNR SERIES 

S noKPo@sNRSerieS 
A full range of high quality metal oxide 

varistors at competitive prices make the SNR 

Series the ideal choice for protection in AC 

and DC circuits. 

*SNR - Sanken nonlinear resistor 

Refer to Sections 1500, 2450 and 4800 for additional product listings. 

For manufacturers' sales offices, see yellow pages EEM1989 



5300 THERMAL COMPONENTS 5300 

W 0 R L D PRO Due T S 

SANKEN NONLINEAR RESISTOR (SNR) SERIES 
Part Numbering System 

Asian Standard 
SNR- DDD D D DD 

T II ~~:~~r 05 07 10 14 20 
Diameter 50 7~ 10~14~20~ 

Series Designation 
Voltage Tolerance at 1 mA DC 
K=±10%, L=±15% 

Varistor VoHage - The first two digits identify the first two 
figures of Varistor Voltage and the last digit identifies the 
number of Zero to follow them. (Ex. 241 indicates 240V). 

North American Standard (SNR-A Series) 

SNR-A DDD D DD 

I Varistor Characteristics 

Available 
Disc 

Diameter 

5~, 7~, 10~, 

14~, 20~ 

Rated 
AC Volts 
(RMS) 

11 - 680 

Rated 
DC 

(Volts) 

14 - 895 

I T -;;:;-Significance To 

Varistor Voltage Tolerance at 
1mA DC K=±tO%, J=±5% 

7~, 14~, 95-1000 127-1200 

Max. RMS Continuous Voltage 

Series Designation 

North American Standard (SNR·D Series) 
SNR- D DDD D DD II ,-No Significance To 

Varistor Characteristics 

Voltage Tolerance at 1 mA DC 
L=±15%, K=±10%, M=±20% 

Nominal Varistor Voltage at 1 mA DC 

Series Designation 

Asian Standard (Low Voltage Series) 
SNR- DDD D D DD 

20~ 

7~, 14~, 

200 

TTl ~~:~::~;~: 1~~ 
I Series Designation 50, 7o, 100 

Varistor Tolerance 
M=±20% 

Varistor Voltage -The first two digits identify the first two 
figures of Varistor Voltage and the last digit identifies the 
number of Zero to follow them. (Ex. 120 indicates 12V). 

© Copyright 1989 World Products, Inc. 

Protection Products Group 
19654 8th St East/P.O. Box 517 
Sonoma, California 95476 

11 -115 14 -153 

4-6 5.5 - 8 

WORLD PRODUCTS INC. 707-996-5201 FAX: 707 -996-3380 

Nominal 
Varistor Voltage 

@lmADC 
(Volts) 

18 -1100 

150-1584 

18 -180 

8- t2 

Refer to Sections 1500, 2450 and 4800 for additional product listings. 

Peak Current 
8/20 lis 
(Amps) 

100 - 6500 

Energy 
8/20 liS 
(Joules) 

.15- 405 

Max Clamping Volts Typical Capacitance 
8/20 liS @ 1 KHz 

(Volts) (Amps) (Picofarads) 

38 -1815 1 -100 40 - 10000 

1200-6500 15-360 250·2610 10-100 80 -1500 

250 - 4500 .4 - 160 39 - 300 5-50 190 - 22000 

50 - 250 

Test 
waveform 
may vary 

.05 - .25 20 - 32 1 - 5 1700 -10000 

Our Family of Protection Products 

• Metal Oxide and Silicon Varistors 
• Gas Tube Arrestors 
• RFI, X and Y Capacitors 
• Transient Voltage Suppressor Diodes 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1927 



I riTiTiTl.1 I selection 
lWlWgulde 

TRANSDUCERS 

American Aerospace 

Controls B·1932 ..J 

BEl Motion Systems Co. B·1934 ..J 

Blatek Inc. B·1936 Ultrasonic test, Air 

coupling, Transducers 

Computer Optical 

Products B·1942 

Data Instruments B·1943 Depth sensors 

Enprotech Corp. B·1953 

Entran Devices Inc. B·1954 ..J 

HBM B·1958 ,j Load cells 

Micro Mo Electronics Inc. B·1966 ,j 

Murata Erie North 

American Inc. B·1967 Piezoelectric ceramics 

Ohio Semitronics B·1968 

Omega Engineering B·1988 ..J ,j ,j Strain 

Setra Systems Inc. B·1990 ,j ,j 

Transducers & Systems B·1996 ..j 

Vernitech DivNernitron 

Corp. B·1998 ,j 

Vibra-Metrics Inc. B·1999 ..J Vibration 

ACCELEROMETERS 

Setra Systems Inc. B·1990 

Wilcoxon Research B'2000 

8·1928 For manufacturers' sales offices, see yellow pages EEM 1989 



I fiTiTiil selection 
l!l!lU.J gUide 

SENSORS~RANSDUCERS 

Airpax Corp. B·1931 

American Aerospace 

Controls B·1932 

F.w. Bell Inc. B·1935 

Blatek Inc. B·1936 

ETA Circuit Breakers 8·1956 

Hamlin Inc. B·1957 

HBM B·1958 

Itek Encoder 8·1960 

IVO Industries 8·1962 

Ohio Semitronics 8·1968 

Omega Engineering 8·1988 

Transducers & 

Systems B·1996 

ENCODERS, SHAFT ANGLE 

Canon USA Inc. 8·1937 

Clarostat Mfg. Co. B·1940 

Computer Optical Products B·1942 

Data Technology Inc. B·1945 

Disc InstrumentslHoneywel1 B·1949 

Enprotech Corp. B·1953 

Itek Encoder B·1960 

IVa Industries B·1962 

Litton Encoder B·1963 

Lucas Ledex Inc. B·1964 

Micro Mo Electronics Inc. B·1966 

Sharp Electronicsl 

Opto Electronics B·1995 

US Digital Corp. B·1997 

Vernitech Div.Nernitron Corp. B·1998 

EEM 1989 

-.J MIL 

-.J -.J -.J -.J -.J MIL 

Hall effect 

-.J Flow monitors 

-.J -.J -.J -.J Proximity 

transducers 

-.J -.J -.J Proximity sensors 

-.J -.J -.J -.J Watt transducers, 

Hall effect sensors 

Inclinometer 

Laser linear encoders 

Incremental 

Digital potentiometers 

MIL 

Trackball systems 

Incremental 

Magnelic 

Modular 

For manufacturers' sales offices, see yellow pages 8·1929 



A 
AID acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AFC audio frequency control 
AFf automatic filter test 
ALGOL algorithmic language 
AM a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information interchange 
ASIC application specific IC 
ATE automatic test equipment 
A TG automatic test generation 
AWG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction 
BCD binary<oded decimal 
BNC baby "N" connector 
BUS basic utility syste 

C 
CAD computer-aided design 
CAE computer-aided engineering 
CAM computer-aided manufacture 
CAMAC computer-automated 

measurement and control 
CAPP computer-aided process 

planning 
CAT computer-aided test 
CATV cable television or 

community antenna television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CIE computer-integrated engineering 
CIM computer-integrated 

manufacturing 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide 

semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
D/ A digital to analog 
DAC digital to analog converter 
DBMS data base management 

system 
DC direct current 
DFf design for testability 
DIA C bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 

Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDA electronic design automation 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable 

PROM 

EIA Electronic Industries 
Association 

EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM erasable programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200' Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide FET 
CMIP commn management 

information protocol 
GPIB general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 
HIPOT test, measurement, and 

diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

lAB Internet Activities Board 
IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 
ISDN integrated services digital 

netwOlk 
ISO International Standards 

Organization 

J 
JEDEC Joint Electronic Device 

Engineering Council 
JFET junction FET 
JMOS junction MOS 

K 
kHz kilohertz (10 3 hertz) 
KSR keyboard send /receive 

L 
LAN local area network 
LC (filters) inductance/capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light -emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
L VDT linear velocity displacement 

transformer 

M 
MASER microwave amplification 

by stimulated emission of 
radiation 

MA TV master antenna television 

IJ.F microfarad 
MHz megahertz 
MIC microwave IC 
MIPS million instructions per 

secood 
MIB microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide 

semiconductor FET 
MOSIGT metal oxide 

semiconductor insulated-gate 
transistor 

MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation 

module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment 

manufacturer 
OR a logical operator 
OSI open systems interconnection 

P 
PAL programmable array logic 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
PCS plastic clad silica 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction 

transistor 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance<apacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 

SBS silicon bilateral switch 
SCR silicon<ontrolled rectifier 
SCS silicon-controlled switch 
SDA source & detector assemblies 
SGMP simple gateway monitoring 

protocol 
SIDAC bidirectional voltage

triggered switch 
SIMM single in-line memory 

module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SNMP simpole network 

management protocol 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid-state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of 

expansion 
TXCO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer. 250' Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
VAC volts (of) alternating current 
V AN value-added network 
VAR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz 

to 300 MHz) 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 

kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 



5500 TRANSDUCERS & ENCODERS 5500 

.. A Ie HOM ETE RS For accuracy, fast response time and 
• ~ relia?le, l?ng-lasting performance, 

specIfy Airpax tachometers and 

AND M A.IGNETIC m~gneticspeedsensors .. Contact 
~ Airpax Company, CheshIre 

Industrial Park, Cheshire, CT 

SPEED SENSORS 06410.(203)271-6000. A 
div.i~ion of Nort~ Amtrican 
PhIlIps Corporation. 

Tachtrol® 2 - Speed/Rate Monitor 
A single input digital instrument, this speed/rate monitor 
offers fast-response, high-precision monitoring. Measured 
values are displayed in engineering/units: RPM, FPM, fre
quency or other values. Rugged, easy to set up, yet costs less 
than competitive models. 
Features: 
• Single-channel precision speed or rate monitoring. 
• Period mode measuring system. 
• Five-digit auto-ranging .56" LED display; full or partial 

auto-ranging with leading zero suppression. Updates 
twice per second. 

• Active or passive sensor input; accepts any pulse output 
device, magnetic digital speed sensor. 

• Meets MIL-81OC shock and vibration. 

Tachtrol® 3 - Dual Input Digital Tachometer 
Single or dual channel instrument, this computing tacho
meter measures input frequencies and displays the resulting 
quantities in RPM, FPM, % Draw and other rates. A unique 
method of setting conversion factors and instrument func
tions allows easy configuring or altering at any time. 
Features: 
• Measures speed or frequency (2 Hz to 30,000 Hz). 
• Active or passive speed sensor inputs. 
• Auto ranging LED display. 
• Meets MIL-81OC shock and vibration. 

1-3111-Low-Cost Molded Magnetic Speed Sensor 
Stainless steel housing and one-piece construction, this speed 
sensor has interior section coated with epoxy resin to resist 
both oil and moisture. 
Features: 
• Wide operating and storage temperature range: - 40°F to 

+ 300°F. 
• 190-volt minimum output (P-P). 
• Mates with MS31 06A-l OSL-4S. 

Tach-Pac® 3 
The single channel, microcomputer-based Thch-Pak@ 3 uses 
adaptive period averaging which permits a combination of 
fast response and high accuracy. It measures input frequency 
and converts the resulting quantities to a meter output, an 
analog output, and four relays. A unique method of setting 
instrument functions permits them to be easily configured or 
altered in the field at any time. 
Features: 
• Measures frequency from .0625 to 30,000 Hz. 
• Active or passive sensor inputs: accepts input from any 

frequency source. 
• Response time-50 millisecond updates above 100 Hz. 
• Field programmable. 

1-0001 and 1-0005-Passive Magnetic 
Speed Sensors 
Convert mechanical motion to AC voltage. The frequency of 
the AC signal is exactly proportional to the speed or RPM. 
Features: 
• No moving parts. 
• Wide temperature range. 
• Stainless steel housing. 
• UL/CSA and FM listed sensors available. Intrinsically safe. 

4-0070 and 4-0036 - Active Magnetic 
Speed Sensors/Zero Velocity 
Either speed sensor can be used to sense the speed of any 
rotating machinery, including motors, generators, turbines, 
compressors, conveyors- wherever speed or RPMs need to 
be monitored. 
Features: 
• Low cost. 
• 12V ± 2 VDC power supply. 
• - 25°C to + 70°C operating temperature range. 
• 4-0036 is UL listed. 
• DC to 10K Hz frequency. 
• UUCSA listed sensors available. 

AI RPM 
CHESHIRE DIVISION 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1931 
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American Aerospace Controls Inc. 
570 SMITH STREET, FARMINGDALE, NEW YORK 11735 0 (516) 694-5100 

, 0.5, 1, 5, 10, 20, 25, 50, 100, 150, 200, 250Aae 
1, 2, 5, 10, 20Aae + 1 mAde 0.25%FS 
1, 2, 5, 10, 20Aae 4-20mAde 0.5%FS 400ms 

5, 10, 15, 20, 30, 40, 50, 75, 100, 150, 200, 250Aae 4-20mAde 0.5%FS 200ms -
5, 10, 20, 50, 100,} 150, 200, 250, 300Aae +5Vde l%FS 150ms 5 

5, 10, 15, 20, 25, 30, 50, 100Aae +5Vde l%FS 150ms 
50, 75, 100, 150, 200, 250Aae +5Vde l%FS 150ms -

150, 250, 350, 500, 600, 800, 1000, 1200, 1500Aae +5Vde I%FS 150ms -
100, 250, 500, 750, 1000, 1500, 2000, 2500, 3000Aae +5Vde l%FS lOOms 4 

50ms 5 
+ ImAde 50ms 5 
+5Vde I%FS 50ms 3 
+5Vdc l%FS 50ms -

10, 20, 30, 50, 100Adc +5Vdc 2%FS 200ILs -
10, 20, 50, 100Adc +5Vdc I%FS 1ms 2 

9138 10, 20, 50, 100Adc +5Vdc I%FS Ims 5 
S155-9138 10,20,35,50,75, 100Adc +5Vde I%FS 1ms 5 
950 10, 20, 30, 40, 50Adc +5Vdc 0.5%FS lOms 5 

10, 20, 30, 40, 50Ade +5Vdc 0.5%FS 30ms -
100,200,300,400,500,750, 1000, 1500, 2000Adc +5Vdc 0.5%FS 50ILs 5 
100, 200, 250, 300, 500, 750, 1000Adc +5Vdc 2%FS 200ILs 5 
150, 250, 500, 750, 1000, 1500, 2000, 2500Adc 4-20mAdc I%FS 200ILs 4 
200,250,300,500,750, 1000, 1500,2000, 2500Adc +5Vdc I%FS 200ILs 4 

± 5, 10, 20, 50, 100, 200, 500mA & ± 1, 2, 5A 
± 50, 100, 200, 500mA & ± 1, 2, 5A ±5V 5 
± 10, 20, 50, 100A ±5V 1ms 5 
± 10, 20, 50, 100A ±5V 1ms 5 
± 25, 50, 100, 150, 200, 250A 5ILs -
± 25, 50, 100, 150, 200, 250, 300A ±5V lOOlLs -
± 25, 50, 100, 150, 200, 250, 300A 40ILs -
± 25, 50, 100, 150, 200A 5ILs -
± 50, 100, 150, 200, 300A 20ILs -
± 150, 200, 250, 300, 500, 750, 1000A ±5V l%FS lOOILS 5 

± 100, 200, 300, 400, 500, 600, 800, 1000, 1500, 2000A ±5V l%FS 100ILS 3 
± 100, 150,250,500,750, 1000, 1500, 2500, 5000A ±250mV l%FS 200ILs 4 
± 150, 250,500,750, 1000, 1500, 2000, 2500A ±5V l%FS 200ILs 4 
± 250, 500, 750, 1000, 2000A ±250mV 20ILs 5 

8·1932 For manufacturers' sales offices, see yellow pages EEM 1989 



5500 TRANSDUCERS & ENCODERS 

CURRENT, VOLTAGE AND POWER 
INSTRUMENTATION 

V 
V-x 

101M3 
102M3 
lOS 
109 
110 

W2S6 
W306 
al06 
407 
401 

S343 
S3S0l 

130, 150, 270, 500, 600Vac @ 47-420Hz (0 to FS) 
130, 150,270,300, 600Vac @ 47-63Hz (0 to FS) + 10Vdc 
150,300, 500Vac @ 47-1000Hz (0 to FS) 
150,300, 500Vac @ 47-1000Hz (0 to FS) 

50 Vac @ 60Hz (Suppressed Zero) +5Vdc 
90-175 Vac @ 400Hz (Suppressed Zero) +SVdc 
390-490Vac or 430-S30Vac @ 60Hz" +SVdc 
120, 125, 135, 240, 2S0, 270Vac @ 60Hz* + ImAdc 
120, 125, 13S, 240, 2S0, 270Vac @ 400Hz* + ImAdc 

360 to 440Hz (l02-127Vac or 200-2S0Vac) 
100, 200, 300, SOO, IK, 2K, 3K, SK, 10K & 20K Hz +SVdc 

AAC manufactures Current. Voltage and Power Sensing Instru
ments for Industrial. Military and Space Applications. Send for 
complete catalog. Our Application Engineering Staff is avail
able to assist you. 

CALL 
516-694-5100 

5500 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1933 
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BEl ••• For All Your 
Motion Control Needs. 

PRECISION 
SERWS FOR 

MILITARY &. AEROSPACE 

Position and rate servo 

Solid and hollow shaft encoders 

High accuracy optical 
rotary, absolute and incre
mental encoders. Standard 
resolutions to 2,097,152 
bits-per-turn. Special res
olutions to 16,777,216 (224) 
bits-per-turn. 

Also Ultra-Loc®, a direct 
drive programmable rate 
and position control servo 
system. 

Our long established 
systems and procedures 
are in compliance with 
quality criteria NHB-5300.4 
(IB) and MIL-Q-9858A, 
and high reliability criter
ion MIL-STD-785. 

Typical applications: 
Aerospace and military 
programs, precision servo 
systems, pointingltracking 
and precision indexing. 

DIGITAL PRODUCTS 
DIVISION 

P.O. Box 3838 
Little Rock, AR 72203 

501-851-4000 
FAX 501-851-5476 

OPTICAL ENCODERS, 
INDUSTRIAL 

• 
Heavy-duty options 

Guaranteed 30-day de
livery on standard model 
encoders. Over 160 reso
lutions in stock - up to 
50,000 CPT incremental. 
A wide choice of mechani
cal and electrical options 
are available. 

Designed for the abu
sive machine tool envi
ronment. Rugged cast 
housing, heavy-duty shaft 
and bearings. Available in 
models that are sealed. 
against liquid entry and 
for shaft loads up to 200 
Ibs. and 200G shocks. 

Typical applications: 
Process control, factory 
automation, machine tool, 
instrumentation, lumber 
and oil field machinery. 

INDUSTRIAL 
ENCODER DIVISION 

7230 Hollister Ave. 
Goleta, CA 93117 

805-968-0782 
FAX 805-968-3154 

OPTICAL ENCODERS, 
ABSOLUTE, INDUSTRIAL 

Absolute economy 

Single and muHi-tum 

Optical absolute 
single & multi-turn 
encoders in the range 
of 512 to 65,536 
words-per-turn; multi
turn versions with up 
to 512 turns. Also 
higher resolution incr
emental encoders for 
industrial & defense 
requirements. Quality 
assurance system to 
MIL-I-45208. Features 
the latest aerospace 
technologies in a con
venient size 25 pack
age. 

Features include: single 
light source, heavy-duty 
shaft, housings and bear
ing assemblies. A wide 
range of output driver op
tions and mounting con
figurations are available. 

Typical applications: 
Robotics, process control, 
machine tool, antennas, 
telescopes, and factory 
automation. 

POSITION CONTROLS 
DIVISION 

2280 Faraday Avenue 
Carlsbad, CA 92008 

619-931-0200 
FAX 619-931-0772 

OPTICAL ENCODERS, 
FAST INSTALLATION 

MODELS FOR 
HIGH VOLUME OEMs 

•• Instrumentmodel4 

Small modular 

.' self-aligning 

Sel'~contained 

Small, high quality inex
pensive optical encoders 
for high volume markets. 

The product line in
cludes our revolutionary 
new MX21 Insta-Mount" 
and model M15 modular 
encoders which can be 
completely installed in 
seconds. Not a kit! Totally 
self-contained. Needs no 
alignment. The E113, E15 
and E203 are 1.1" minia
ture, 1.5" and 2.0" diam
eter enclosed encoders 
respectively. The mini 
E113 is capable of 1024 
PPR and the E203 2540 
PPR. Both contain quad
rature outputs with index 
and complements as 
standard. The division 
also offers the PM Series 
Panel Mount encoder. 256 
PPR and priced in low 
$20s in volume. 

Typical applications: 
Computer peripheral, 
medical electroniCS, robot
ics, and general instru
mentation applications. 

COMPUTER 
PRODUCTS DIVISION 

1755B La Costa 
Meadows Dr. 

San Marcos, CA 92069 
619-471-2600 

FAX 619-471-2675 

For Further Information or Quotes 

BRUSHLESS MOTORS, 
ACTUAmRS, SPECIALTY 

ELECTROMAGNETICS 

Housed motor Unhoused motor 

Rotary arc actuator Linear actuator 

Linear and rotary ac
tuators, brush less DC 
motors, and specialty 
electromagnetic devices 
for aerospace, computer 
peripherals, instrumenta
tion, military and. industrial 
applications. Moving-coil 
actuators pack power, 
speed and precise con
trol into short-stroke mo
tion. Reliable, long-life 
brush less DC motors offer 
the performance charac
teristics and advantages 
of comparably sized PM 
DC servo motors. And 
Kimco's imaginative engi
neers can create specialty 
electromagnetic devices 
for your most challenging 
applications, including AC 
motors, magnetic bear
i ngs, clutches, brakes and 
solenoids. 

Typical applications: 
disk and tape drive mo
tors, optical system lens 
and mirror positioners, 
vibration dampers, mag
netic levitators. 

KIMCO MAGNETICS 
DIVISION 

150 Vallecitos de Oro 
San Marcos, CA 92069 

619-744-5671 
FAX 619-744-8815 

Call the Division that Matches Your Application. 
BEl Motion Systems Company supplies precision electronic and electro-mechanical motion control components and systems 

for a wide range of applications including computer controlled machines, military, aerospace equipment and factory automation. 
For more information on our wide range of products and services, call the division that matches your application, or contact our 

corporate offices listed below. 

8·1934 

em 
BEl MOTION SYSTEMS COMPANY 

Corporate Office 
2111 Palomar Airport Road· Suite 250· Carlsbad, CA 92009 • (619) 931-1500 • FAX (619) 931-1212 
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Hall Generators 

, 
~ , II 

l u 

f 
I ~ 

1 
f,\ 

Ii 
ij 
!I 

I 1 
BH BH BH BH FH 

DESCRIPTION 

The FW. Bell series of Hall effect magnetic field 
sensors consists of 29 standard models designed 
to meet the requirements of. most magnetic field 
measurement applications. The sensors are 
small, solid-state devices. They produce a 
voltage which is proportional to the product of 
the control current and the magnetic field 
component normal to the Hall active area. Each 
unit has four electrical connections. Two carry 
the control current (Ie) and the other two supply 
the Hall voltage. 

These models are built in various configura
tions to measure axial, transverse, and tangential 
magnetic field components. Their operating 
characteristics permit virtually any application: 
frequency, dc to MHz; magnetic flux density, 
milligauss to kilogauss; linearity to 0.1%; tem
perature, -269°C to +100°C. 

BH-200 
General Purpose 
Transverse 
BH-201 
Ultra-Thin 
Transverse 
BH-202 
Small Axial 
BH-203 
General Purpose 
Axial 
BH-204 
Midget Axial 
BH-205 
Midget Transverse 

• Cryogenic/High 
Field 

• Magnetic Field 
Measurements 

• Electrical Power 
Measurements 

• Guidance Systems 

• Brushless dc 
Motors 

• Proximity Sensors 

• Watt-hour Meters 

MODELS 
BH-206 
High Sensitivity 
Transverse 
BH-207 
High Resolution 
Tangential 
BH-208 
Ultra-Midget Axial 
BH-700 
Low Cost 
Transverse 
BH-701 
High Linearity 
Transverse 

BH-702 
Ferrite Imbedded 
BH-703 
3-Axis 
FH-301, -302, -500 
Thin Film 
GH-600 
High Output 
BHT /BHA-900 
High Field 
BHT /BHA-91 0 
High Linearity 
BHT /BHA-921 
High Field/ 
Cryogenic 

SPECIFICATIONS 
BH FH GH 

Control Cu rrent Ie 100-200 mA 15-30 mA 10 mA dc 

Input Resistance, Rin 1-6 ohms 20-80 ohms 450-900 ohms 

Output Resistance, Rout 1-6 ohms 50-200 ohms 1000 ohms 

Magnetic Sensitivity, AS 6-16 mV/kG, standard 50-120 mV 
5 mV/kG, high sensitivity 

This schematic representation illustrates both 
the measuring and multiplying capabilities 
of a Hall generator. By holding Ie constant, VH 

becomes a direct function of B, the magnetic 
flux density. If both, Ie and B are variable, VH 

is proportional to the product of the two func
tions. Holding B and Ie constant, VH becomes 
a function of the angle between B and the plane 
of the Hall-generator active area. 

Special units are available to fit your appli
cation. 

6120 Hanging Moss Rd. Orlando, FL 32807 
Phone: 407-678-6900 TWX: 810-853-3115 Fax: 407-677-5765 

EEM 1989 For manufacturers' sales offices, see yellow pages B·1935 
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BLATEK, INC. 

Custom Ultrasonic Transducers 

From prototype to production, designing ultrasonic transducers is our specialty -
complete designs from start to finish, or simple modifications of our standard products; 
We'll help you get the best transducer for your application. Whether your needs are 
large or small, call Blatek first. We'd like to help you get the most out of your ultrasonic 
system or device. 

Applications: 

Capabilities: 

Level~easurement 

Distance Ranging 
~edical Diagnostic 
Ultrasonic Cleaning 
Audio Transducers 

Thickness Gauging 
Nondestructive Testing 
Therapeutic Ultrasound 
Doppler ~easurement 

Standard products for air coupling, liquid level 
monitoring, flaw detection, and piezoceramic 
audio transducers. 

Application development, engineering, design, 
proto typing, and manufacturing of custom piezo
electric transducers from 1 KHz to 25 ~Hz. 

If you're working with ultrasonics, please call us to discuss your requirements. Ifan off
the-shelf transducer will work, we'll recommend one. If not, our engineers are ready to 
offer innovative solutions to unique ultrasonic problems. 

8·1936 

Pine Street & Mill Road, P.O. Box 574 
Bellefonte, PA 16823-05 

814-355-4910 • Fax: 814-355-8437 

For manufacturers' sales offices, see yellow pages EEM 1989 



K·1* 81,000 

R·10 81,000 500 Digital 

R·1L 81,000 500 
6.2 

Digital 
line Driver Incremental 36x 58 

(372 rpm) (Balanced) 

OpAmp + 
R·2A* 7.6 Incremental 

500 (456 rpm) 
Analog Serial Resistor 

&.Absoiute 
56x80 

R·2L 500 
1.6 Digital 

line Driver Incremental 
56x80 (456 rpm) (Balanceo) & Absolute 

M·1 50,000 2,000 
40 

Digital 
line Driver 

Incremental 56x 70 
(2400 rpm) (Balanced) 

*CI16-1 (16x output pulse) Interpolator available with Analog Output units. 

FEATURES: • COMPACT SIZE. LOW INERTIA • HIGH RESOLUTION 
• Direct Coupling. Pure Sine Wave Output. Either Sine Or Square Wave Output 

• Analog May Be Multiplied Up To 16 Times. Absolute Models Available 

APPLICATIONS: • Robotics • Machine Tool. Imaging Systems 
• Calibration Equipment • Surveying Equipment 

ur neW tull 
call or write ~~~ar Encoder 
color LaserR~tarv Encoder 

d Laser 
an catalogS. Canon PLEASE CONTACT CANON DIRECTLY FOR 

SPECIAL APPLICATIONS IN OEM. QUANTITIES 

CANON U.S.A. INC. Components Division 
New York Office/Headquarters, One Canon Plaza, Lake Success, NY 11042· (516) 488:6700' FAX: (516) 354-1114 

Santa Clara Office, 4000 Burton Drive, Santa Clara, CA 95054 • (408) 986-8780 • FAX: (408) 986-1557 

EEM 1989 For manufacturers' sales offices, see yellow pages B·1937 
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0.01 f-Lm RESOLUTION. 
EASY TO INSTALL. 

Canon has added high-precision 
LASER LINEAR ENCODERS to 
its full line of laser rotary 
encoders. The Canon laser 
linear encoder provides for 
maximum resolution of 0.01 J.Lm; 
thereby allowing high resolution 
closed loop control of instrumentation. 

L-104 has a scale slit pitch of 
1.6J.Lm and sinewave period 
output from main unit of OAJ.Lm. 

L-10B has a scale slit pitch of 
3.2J.Lm and a sinewave period 
output from main unit of 
O.BJ.Lm. 

A 16 signal interpolator 
C116-2 and 40 signal 
interpolator, C140-2 are 
available, enabling optimum 
combinations to achieve Please contact CANON 

FEATURES: 
• Interference by fine grating with a 

semi-conductor laser achieves 
resolution equal to that of laser 
interferometers. 

• Reflection-type, allowing easier 
adjustment of alignment as compared 
to the transmission type. 

• More stable under variable ambient 
conditions compared to conventional 

laser interferometers due to 
the use of a scale method 
instead of the laser wave
length standard method. 
• Zero-phase index signals 

are output, allowing simple 
control of positioning . 

• Uses interference, thus providing a full 
sinewave signal to be obtained from the photodetector. 

Canon Interface/Display Unit 
CL-40 or CL-16 (optional) 

various resolution and 
responsiveness. 

directly for special 
applications in O.E.M. quantities 

8'1938 

Canon 
CANON U.S.A. INC. COMPONENTS DIVISION 

New York Office/Headquarters One Canon Plaza, Lake Success, NY 11042· (516) 488-6700' FAX 516-354-1114 
Santa Clara Office 4000 Burton Drive, Santa Clara, CA 95054 • (408) 986-8780 • FAX 408-986-0230 

For manufacturers' sales offices, see yellow pages EEM 1989 



24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

61 CROSS REFERENCE 
CARDS 

ALL NEW with this 
edition of EEM 

GET 
.............. -...-....------..... ORGANIZEDI 

Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes:' you probably already 
have the EEM File System. But. if you said "No:' 
you really oughtto look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in every
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age. The package contains everything you 
need to set up your very own filing system. Best of 
all, it's easy to getand very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you mustusea 
purchase order, please add $2.00 for postage 
and handling. An invoice will be mailed to 
you under separate cover. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 
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SEAIEsaSSE 
TWO BIT GRAY CODE 
MECHANICAL ENCODER 
DESCRIPTION: 
Only one half inch square, the 
Series 388E is a direct digital, con
tacting, mechanical encoder for 
low resolution limits in such appli
cations as sensing, cursing, scan
ning or robotics. Meets those requirements for a digital output 
component for limited space applications. 

Electrical Specifications 
OUTPUT: 2 Bit gray code, channel L leads channel R by 90° 
electrically in CW direction. 
CONTACT RESISTANCE: 2.5K Max. 
OPERATIONAL RESISTANCE: 10 Megohm Min. 
CONTACT RATING: 5 VDC at 5 ma 
INSULATION RESISTANCE: 100 Megohm at 50 VDC 
JITIER: 5 Milliseconds/cycle at 15 RPM 
OUTPUT TABLE 

1 I 1 1 I 1 I 1 I JfTll-ll:1U--; I I ; : I 1 : 
I I I I I I o I I I 1 I 1 1 CHANNEL L 

I I I I 1 I I 1 

1---1--1 I 1 I I 

I I : : : I : : 
o I 1 I 1 I I I 

1 I I I I I 
0666 666 

CHANNEL R 

1/4 PULSE PER DETENT 
cw_ 

Environmental Specifications 
TEMPERATURE RANGE: Operating temp. is - 40°C to + 100°C. 
Storage temp. is - 55°C to + 120°C. 
HIGH TEMP. EXPOSURE: 1000 C@250hrs. Contact resistance 
2.5KO max. . 
HUMIDITY: 95% RH@40°Cfor10days. Contact R 7.5KO max. 
Open R 1 MegO min. 
SHOCK: 100 G@6 Milisec. per MIL Std. 202, Method 213, 
Condition 1 
VIBRATION: MIL Std. 202, Method 204, Condition C, Part 2 
ROTATIONAL LIFE: 100,000 Shaft Revolutions 

Mechanical Specifications 
TORQUE: 1-5.5 oz. in. with detents 
TERMINALS: PC type with gold plate to facilitate soldering. 
DIMENSIONS: See Fig. 1 
ROTATION: Continuous 

FIGURE 1 

MOUNTI.\IG INFORMATION 
BUSHING: 1/4 x '14 inches. 
SHAFT: 1/8 dia. x 3/4 in. FMS Ig., 

screw driver slotted. 
TERMINALS: .875 in. Ig., ,P.C. Pins 
LOCATING PIN: 9 o'clock 

HOW TO ORDER 

cat. No. Description 
388EN-4 4 Pulse/Rev/Chan. 
388EN-6 6 Pulse/Rev/Chan. 

MOUNTING DIMENSIONS: 

. 035 OIA.~ MOUNTING SURFACE 
(ON3) I 

r-:--- -
.200~.- I t .100 I ---.--$- I 

l.315--\ 

","C. BOARD LAYOUT 

Detents Pulse 
16 1/4/Det. 
24 1I4/Det. 

688EN-64 64 Pulse/Rev/Channel N/A , N/A 

ENCODERS 

SEAIESSSS 
1/2 INCH SQUARE 
OPTICAL ENCODER 
DESCRIPTION: 
The Series 688 controls are manu
ally operated, rotary, optical 
encoders that output two, squre 
waves in quadrature at a rate of 64 
pulses per channel per revolution 
as a standard with other resolutions down to 20 pulses available. The 
outputs are TIL compatible. 

Electrical Specifications 
INPUT POWER: 5 volts DC ± 5%@30 MA max. plus external 
requirements. 
OUTPUT RATE: 64 pulses/revolution per channel-standard. Other 
pulses/revolution between 20 and 64 are available. 
CHANNELS: Two separate output channels in quadrature, 
90o ±45°. 
OUTPUT VOLTAGE: High level voltage-2.4 volts min. with 10KO 
load to ground. Low level voltage-.4 volt max. 

OUTPUT WAVEFORM BLOCK DIAGRAM 
1 r90"±450 PHASE ERROR ONE OUTPUT CHA~NEL 

A ...JTUl.:-: t LOGIC 
OUTP~TAn:::~ LEVEL 

OUTPUT 

ccw IiiTATION' GROUND 
'CHANNEL A LEADS CHANNEL 8 
8Y 900 ELECTRICALLY IN CCW DIRECTION. 

Environmental Specifications 
STORAGE TEMP: - 55°C to + 10°C 
OPERATING TEMP: - 20°C to + 65°C 
HUMIDITY: 85% R.H.@40°C, 240 hours 
VIBRATION: 10 to 2000 Hz, 15 G peak MIL-STD-202 method 204 
test C 
SHOCK: 100 G @6 MS MIL-STD-202 method 213 condition 1 
PHYSICAL SIZE: Housing-lk inch square 
Depth-Sis inch from mtg. surface to rear 

Mechanical Specifications 
SHAFT ROTATION: Continuous in either direction 
OPERATING SPEED: 300 rpm max. 
ROTATIONAL LIFE: 1 million revolutions min. 
ROTATIONAL TORQUE: 1.0 oz. in. max. Other torque ranges 
available 
SHAFT:'/a dia. standard. Brass nickel-plated 
BUSHING: '/4 dia. standard. Brass, nickel-plated 
SHAFT END PLAY: .005 in. max. 
SHAFT RADIAL PLAY: .010 in. max. @1 in. FMS with '14 long 
bushing 
AXIAL FORCE: 8 lb. min. push & pull force applied to shaft end 
TERMINALS: 

PIC TYPE .025 by .012 thick brass, 
Gold plated to facilitate soldering. 
STRENGTH Terminals withstand 2 lb. push and pull and a 90° 
bend. 

MOUNTING HARDWARE: For '14 bushing, hex mounting nut 
'/4 x 32 thread, 5116 across flats, '116 thick; internal tooth lockwsher 
13/32 O.D. by .025 thick. 
SEALS: Mounting seal and shaft seal available. Controls are not 
sealed for board washing. Consult factory for specifications. 
MARKING: Consists of customer or Clarostat part number and EIA 
source and date code. Ink stamped on periphery of the control 
meets EIA RS230 & RS327 specifications. 
LOC. PIN: Single pin located '/4 from center can be supplied . 

OUTLINE DIMENSIONS 
518± 1132fiOUNTING SURFACE LOCAT,ING 12 , 164 
1/4±1/32 j7/8±1/32 PIN#1~' ~1 , 

I I ,125±.001 .092±.OO5 r' '~' .1/2±1/64 
, I .016 

~ 
~ 

(O~1~) l #1/4-32-NEF-2A .250 L, ,;, ,.025 TYP. 
.200 ,200 THREAD .100TYPJc·050 TERMINAL LAYOUT 

MOUNTING INFORMATION 
BUSHING: '/4 x '/4 inches. 
SHAFT: 'is dia. x 71s in. FMS Ig., 
plain round. 
TERMINALS: .250 in. Ig., Std. 
P.C. Pins 
LOCATING PIN: 9 o'clock 

DESCRIPTION 

'"8" OUT 
±5VOLTS 
'"Pi' OUT 
GROUND 

SECTION 

SENSOR LED 
1 -
2 2 
3 -
4 4 

CLAROSTAT MGF. CO., INC .• 1 WASHINGTON STREET, DOVER, N.H. 03820 • TEL. (603) 742-1120 'FAX (603) 742-0481 

8·1940 For manufacturers' sales offices, see yellow pages EEM 1989 
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SEAlES 600 
OPTICAL ROTARY 
ENCODER 
DESCRIPTION: 
The series 600 controls are manu
ally operated, rotary, optical 
encoders that output two sq uare 
waves in quadrature at a rate of 
128 pulses perchannel per revolu
tion as a standard with other resolutions down to 24 pulses available. 
The outputs are TTL compatible. The variation by construction is the 
terminal configuration, with the one model having (4) cable leads, and 
the other model having (4) pin leads and internal resistors. 
Electrical Specifications 
INPUT POWER: 5 volts DC±5%@30 MA max. plus external 
requirements. 
OUTPUT RATE: 128 pulses/revolution per channel-standard 
Other pulses/revolution between 24 and 128 are available. 
CHANNELS: Two separate output channels in quadrature, 
90° +45° 
OUT-PUT VOLTAGE: High level voltage-2.4 volts min. with 10K load 
to ground. Low level voltage-.4 volt max. 

OUTPUT WAVEFORM BLOCK DIAGRAM 

OUTPUT l r 90"±45° PHASE ERROR 

A.JTLfl=b LOGIC 
OUTP~~6 LEVEL 

ONE OUTPUT CHANNEL 

r-+-~-;:-7,~-<l 5V 

CCW ROTATION" 
'CHANNEL A LEADS CHANNEL B 
BY 90° ELECTRICALLY IN CCW DIRECTION. 

Environmental Charaterlstlcs 
STORAGE TEMP: - 55°C to + 110°C 
OPERATING TEMP: - 20°C to + 65°C 
HUMIDITY: 85% R.H. @ 40°C, 240 hours 

OUTPUT 

VIBRATION: 10 to 2000 Hz, 15 G peak MIL-STD-202 method 204 
test C. 
SHOCK: 100 G @ 6 MS MIL-STD-202 method 213 condition 1 

Mechanical Characteristics 
SHAFT ROTATION: Continuous in either direction 
OPERATING SPEED: 300 rpm max. 
ROTATIONAL LIFE: 10 million revolutions min. 
ROTATIONAL TORQUE: 1.5 oz. in. max. Other torque ranges 
available. 
SHAFT: '/4 dia. standard, stainless steel 
BUSHING: 3/8 dia. standard. Brass, nickel-plated. 
SHAFT END PLAY: .005 in. max. 
SHAFT RADIAL PLAY: .010 in. max. @ 1 in. FMS with 3/8 long 
bushing 
AXIAL FORCE: 151b. min. push & pull force applied to shaft end 
TERMINALS: 

PIC TYPE .025 by .0.12 thick brass, 
gold-plated to facilitate soldering 
CABLE TYPE Four lead ribbon cable, color-coded, with .050 
spacing, 28 AWG stranded copper wire, .039 diameter 
STRENGTH Terminals withstand 2 lb. push and pull and a 90° 
bend. 

MOUNTING HARDWARE: For 3/8 bushing, hex mounting nut 
3/8 x 32 thread, '/2 across flats, 3/32 thick; internal tooth lockwasher 
"he O.D. by .022 thick. 
SEALS: Mounting seal and shaft seal available. Controls are not 
sealed for board washing. Consult factory for specifications. 
MARKING: Consists of customer or Clarostat part number and EIA 
source and date code. Ink stamped on periphery of the control 
meets EIA RS230 & RS327 specifications. 
WEIGHT: PIC type or cable type. 1 in. FMS shaft and 3/a bushing
.046 lb. (21 G) 
LOC. PIN: Single pin located '7/32 from center can be supplied. Pin 
withstands 5 in. lb. torque. 

STOCK VALUES 
600-128-B66 PC Terminals Type B-66 
600-128-C24 PC Terminals Type C-24 
600-128-CBL 7" Long Cable Lead 

ENCODERS 

MODEL 600-Cable Style 

NOTE: CABLE CODE 
1. "N' cable length standard 
7'/2± '12 in. 
Other lengths available, 
specified by customer. 
2. A and B outputs are TTL 
compatible on all models. 

Color 
Red 

Green 
Yellow 
Ora~e 

MODEL 600-PC Terminals Type B-66 

13116 

~ 
"A"+.QOO 

·.031 

Function 
5VDC±5%@ 
30MAmax. 

Ground 
A Out 
BOut 

DIMENSION TOLERANCES UNLESS OTHERWISE SPECIFIED 
Fractions = ± 1/64; Decimals = + .005; Grids = + .010 - -

TERM # FUNCTION 
1 5VDC ± 5%@30 MA max. 
2 A Out 
3 Ground 
4 BOut 

MODEL 600-PC Terminals Type C-24 

HOW TO ORDER-Example: 

600EN 128 

Numberof----------------~I 
Pulses/Revolution 

.. An DIMENSIONS 
Standard .160 
Special .400 max. 

Terminal----------------------------------~ 
Configuration 

CLAROSTAT MFG. CO., INC. • 1 WASHINGTON STREET, DOVER, N.H. 03820 • TEL. (603) 742·1120 FAX (603) 742·0481 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1941 
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#lilt COMPUTER OPTICAL PRODUCTS, INC. 
~ Subsidiary of Hathaway Corp. 

CP-200/250 Series 
Incremental Integrated 
Encoder/Tachometer 
FEATURES: 
• Low cost/High performance 
• Self-contained gap setting 

mechanism 
• Self-contained centering 

mechanism 
• Monolithic mUlti-output 

sensor 
• Single,controlled output 

GaAIAs light source 
• Collimated optics 
• Push-pull readout system 
• Low offset 
• Extremely easy to install 
• Up to 500 counts for metal 

disks, up to 1000 counts for 
glass disks. 

APPLICATIONS: 

CP 40/45 Series 
Optical Linear or 
Semi-Linear Transducer 
FEATURES: 
• Full differential readout 
• Monolithic multi-element 

sensor 
• Single, controlled output 

GaAIAs light source 
• Up to 1,000 lineslinch 

(Analog) 
Digital output CP-045-XXXX 
up to 1400 lines/inch 

• Temperature compensation 
circuit 

• Simple installation with 
one-screw gap adjustment 

• Optional complementary 
outputs 

• Single polarity power supply 
• TTL index (second index 

optional) 

5500 

• Incremental Motion Systems • Factory Automation Systems 
• Daisy Wheel Printers 
• Inkjet Printers 

CM300/350 Series 
Brushless DC Motor or 
Torquer/Optical Encoder 
FEATURES: 
ENCODER: 
• Full differential readout 
• Monolithic Multi-Element 

Sensor 
• Single, controlled output 

GaAIAs Light Source 
• Up to 1,000 lines/turn 

(Analog) 
• Digital output up to 1500 

counts/turn 
• Single Polarity Power Supply 
• Replaces 39mm square 

stepper motors 
APPLICATIONS: 
• Disk Memory Systems 

(magnetic, 5.25" half-high & 
3.5" formats) 

• Optical Disk systems 
• Incremental Motion systems 
OPTIONS 
MOTOR 
-Two, three or four phase windings 

for full rotation 
-Wide choice of coil resistances 
-Different mounting configurations 

CM 400/450 Series 
Encoder/Torquer 
FEATURES: 
ENCODER: 
• Push-Pull Readout system 
• Monolithic multi-element 

sensor 
• Single, controlled output 

GaAIAs LED light source 
• Outstanding repeatability 
• Up to 2500 counts/turn, 

infinite resolution. 

APPLICATIONS: 
• Disk memory systems 
• Robotics 
MOTOR: 
• Rare-earth Magnets 

(neodymium or samarium
cobalt) 

• Excellent torgue linearity 

• Matrix Printers 
• Winchester Disk Drives 

MOTOR: 
• Rare-earth Magnets 
• Excellent torque linearity 
• Compact design 
• Easy to use 

ENCODER 
-Index (TTL compatible) 
-Different connectors 
-Wide range of output voltages 
-Output waveform around zero volt 

• Compact design 
• Easy to use 
• High torque/inertia ratio 

• Copying Machines • Robotics 
• Medical Equipment • XY Plotters 

PROVEN PERFORMANCE IN HUNDREDS OF 
THOUSANDS OF WINCHESTER DISK DRIVES, 
PRINTERS, PLOTTERS, MEDICAL AND OTHER 
EQUIPMENT AND APPLIANCES 

CP 530 Motor Controller 
FEATURES: 
• Complete positioning system with 

constant velocity, deceleration 
ramp and analog position locking 
(detenting) and all necessary sche
matics and firmware listings 

• 1200 baud RS 232 interface 
• ROM based monitor and command 

interpreter 
• 32 Kbytes RAM available to down

load positioning and test routines 
• ±15 V, +5V power supplies, motor 

runs off + 15 V only 
• Smooth 128:1 speed range 
• Simple, quadrature incremental op

tical encoder for full control 
• Continuous velocity information 

(unavailable with strictly digital 
systems) 

• True detenting (no "one bit jitter") 
• No Hall switches needed for com

mutation of BDC motors 
• Detent discrete pOSition reSOlutIon 

is 512 times encoder resolution 
• Current capacity: max 2 amps, short 

circuit protected 

9321 Eton Ave., Chatsworth, CA 91311. (818) 882-0424 • FAX (818) 882-0492 • Telex 183373 

8·1942 For manufacturers' sales offices, see yellow pages EEM 1989 
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DATA INSTRUMENTS' 
PRESSURE TRANSDUCERS 
Features 
• Pressure ranges: 0-5 to 20,000 PSI 
• Output: voltage, frequency, or current 
• A unique design that puts stainless steel in contact 

with your pressure media 

MEDIAMATE 
PSIG 

• Up to 2x rated pressure without damage; up to 10x 
rated pressure without bursting 

• Full calibration and temperature compensation 
• Unit-to-unit interchangeability: ± 1% 
• Some models rated intrinsically safe 

High Pertormance2 Rugged OEM Style 

Pressure 0-15,25,50,100, 0-6, 15, 25, 50, 0-6, 15, 25, 50, 
Range 200, 500, 1000, 100, 200, 500, 1000, 100, 200, 500, 1000, 

5000 2000,3000,5000, 2000, 3000, 5000, 
10,000, 15,000, 10,000, 15,000, 
20,000 20,000 

Accuracy3 ±1% span To :t 0.25% span :+::1% span 

Signal Oto 50 mV 010100 mV Oto 100 mV 
OUtput 

Excitation 5 Vdc ree 5 Vdc ree 5 Vdc ree 
Voltage 6 Vdc max 6 Vdc max 

Operating 
Temperature 
Range 

- 40'F to 257'F - 65'F to 200'F - 65'F to 200'F 

Compensated 30'F to 180'F 30'F to 160'F 30'F to 130'F 
Temperature 
Range 

Thermal Less than ± 1% Less than ± 1% Less than ± 5% 
Effect 
on Zero4 

span span span 

Thermal Less than ± 1% Less than ± 1% Less than ± 2% 
Effect 
on Span4 

Transducer Instrumentation 
Two meters are available: the versatile Intelligent 
Monitor/Control (IMC) and the low-cost PL-1. 
IMe 

0-6,15,25,50, 
100,200,300,500, 
1000,2000,5000 

± 1% span 

1 to 6 Vdc 
lt06kHz 

8 to 20 Vdc 
10 to 20 Vdc 

.0 67"F to 257"F 
- 40'F to 185'F 

30'F to 185'F 

Less than ± 1% 
span 

Less than ± 1% 

Internal power supply. Models available to match all 
transducers. Two independent alarm circuits. 4-digitl 
self-calibration. zero and span adjustments. memory 
• user access code. voltage, current, or serial output 
PL-1 
Used with EA, ES, SA • low cost. zero and span 
adjustments 

Talk to us about your special needs in the areas of: 
• gaging. specifications. material. mounting 

We'll help you solve your pressure measurement 
problems. 

0-15, 25, 50, 100, 0-100, 200, 300, 0-15,25, 50, 100, 0-5, 15, 25, 50, 
200,500,1000, 500 200,5001000, 100, 200, 500, 1000, 
3000, 5000 3000,5000 2000, 3000, 5000, 

10,000, 20,000 

±1% span ±l%span ±1% span ±1% span 

1 to 6 Vdc 1 t06Vdc 4t020mA 4to20mA 

9 to 20 Vdc 9 to 20 Vdc 12 to 45 Vdc 14 to SO Vdc 

- 67"F to 257"F - 67"F to 221'F O'Fto 212'F O'Fto 200'F 

30CF to 185"F 30'F to 185'F 30'F to 130'F 30'F to 130'F 

Less than ± 1% Less than ± 1% Less than ± 1% Less than ± 2% 
span span span span 

Less than ± 1% Less than ± 1% Less than ± 1% Less than ± 1% 

1 PSIS-pressure measured with reference to an internal chamber 
sealed at normal atmospheric pressure. 

2Various adapters with threaded ports available for ease of 
installation. 

31ncludes effects of non-linearity, hysteresis, and repeatability. 

4 Specification applies to any 100°F range within the compensated 
temperature range. 

CALL: (508) 264·9550 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1943 
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WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 
• BECAUSE of our excellent Value-Added Service .BECAUSE of our Just-In-Time Program . 

A 
ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

II (213) 452·1229 ftJ fJ'f'" ;-l-l' 

RELAYS SWITCHES TIMERS ~-~~~ 
,,- -----<'.',",,' ~ 

BUD Aleph Inlernational Acro ATC 
Allied Controls Alco Agastat CIRCUIT 

~I~. American·Zetller American Switch Amperite BREAKERS 

CIRCUIT BREAKERS Aromat AMP Antex FUSES & 

~/ I ~ Airpax AT&T Aromal Crouzet FUSEHOLDERS 
.. , II -t Bosch Eagle Signal 6 .:- I " Aromat Arrow Hart 

~ ~/ 
Heinemann C.P. Clare Carlingswitch Guardian 

'"-' Potter & Brumfield Colo Cherry Electric Industrial Timer 
Crydom Controls C&K Magnecraft .. EAC EECO Master Electronics 

~ 
CONNECTORS & 

Elec-Trol Eledro-Mech Midlex 
Fujitsu Electronic Compo Group National Controls KNOBS 

SOCKETS Gordos Grayhill Omran 
AMP Graytlill Landis & Gyr Potter & Brumfield 

~ 
Amphenol Guardian Linemaster SSAC 

~ Aromat Hi-G Masler Speciallies Siruthers-Dunn RELAYS Curtis Idec McGill Syracuse Electronics 
Custom Connector ITT Microswitch 
Idec line Eleclric Omran 
Lumberg Magnecralt Oslo TERMINAL BLOCKS 

LAMPS & LEOS 

Master Eleclronics Master Electronics OTTO Beau 

~ Panduit MEC Saia Buchanan 
Potter & Brumfield Midtex Unirnax Curtis 
Souriau Omran Electrovert 
Vernitron-8eau Potter & Brumfield Kulka Qb Welcon/Welis RBM INDUCTORS Magnum -\, ~ 

Schrack Jeffers Marco ~/~ 
Siemens RDI 

COUNTERS Sigma Underwriters Safety SWITCHES 
Engler Stantel PHOTOELECTRIC Vernitron-8eau 
Heeon Struthers-Dunn 

Aromat Weidmuller • IVa Telemecanique 
Dolan-Jenner 

Kessler-Ellis Theta-J Omran TRANSFORMERS 
SOLID STATE Master Electronics Triridge Photoswitchl AB Dormeyer 

RELAYS Omron Skan-A-Matic Microtran RELAYS 

Redington FUSES Sola 
~ 

~ 
Red Lion Bussmann Stancor 
Sodeco/Maxmar Lillelluse Thordarson 

,~. 

St~mco Underwriters Safety 
PROXIMITY 

Triad ~ Veeder-Root Agastat 
U.T.C. Electro 

KNOBS Omran INDICATOR LIGHTS 

DIODES Cosmo/Kurz-Kasch WIRE, WIRING 
General Instr. 

Raytheon/Panel Products DEVICES & HWR. ----POTS & RESISTORS Alpha ~f))~ INDICATORS, Clarostat Belden 

LAMPS & LED Ohmite Buchanan ~". 
FANS 101 Electrovert 

Aromat Havey Hubbell 
SOLENOIDS 

TEMPERATURE U.S. Toyo 
lEE 

CONTROLS JKL Iboco 
Leecraft SOLENOID H.H, Smith 

~~t Lumex Dormeyer Madar ... ~.~ 
FILTERS Stanley Guardian Panduit 

'~~i~ Curtis Sylvania Line Electric Pomona 

8'1944 For manufacturers' sales offices, see yellow pages EEM 1989 
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Data Technology ... a leader in the encoder field, 

offers a wide range of encoder products that are ideally suited for 
today's demanding applications. 

EEM 1989 

Industrial 
Benefits and Features 
Superior operating speed-100 kHz 
standard frequency inclusive of A, B 
and Z outputs. High accuracy with 
tight phase relationship-90 degrees 
± 22.5 degrees quadrature output 
and 180 degrees ± 9 degrees 
symmetry. High resolution-line 
counts up to 5400 CPR (actual lines 
on disc), 86,400 PPR with internal 
multiplication. 

Instrument Gradel 
Modular 
Benefits and Features 
Precision surface mount technol
ogy. Single LED and monolithic 
array of differentially connected 
photo sensors. Up to 100 kHz stand
ard frequency inclusive of A, Band Z 
outputs. Resolution up to 2000 
pulses per revolution. 

SEC Series 
Benefits and Features 
Wide variety of models available 
within this series providing count
less solutions to your application 
requirements. Countless size con
figurations, line counts and options 
to choose from. The ass, OES and 
FES encoders, for example, range 
from 1.18" to 1.654" are built with 
performance and price in mind. 

- Data Technology, Inc. 
'= 4 Gill Street, Woburn, MA 01801 (617) 935-8820 = Telex: 95-1351 FAX: (617) 935-9656 

For manufacturers' sales offices, see yellow pages 8·1945 
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Data Technology ... a leader in the encoder field 

Industrial 
The Optecon Series has four configurations from light 
to heavy duty application requirements. The Optecon 
offers a wide variety of standard and special options 
and delivers 5400 CPR (up to 86,400 PPR with internal 
multiplication) with 100 kHz frequency response. The 
DT25 Heavy Duty Industrial Encoder offers complete 
protection against contamination. It is constructed to 
withstand heavy shock and vibration and to reliably 
operate over a wide temperature range. The MS58 
Metric Encoder has been designed for industrial 
automation applications in which a metric size 
encoder is necessary. 

Instrument Grade/Modular 
The RS23L Instrument Quality Encoder is specified 
where high volume and price is a concern. The RS23L 
is available with options normally found in higher priced 
encoders. The M20 Modular Encoder is designed for 
applications in which it is desired to mount the encoder 
directly on an existing shaft. The M20 offers a unique 
design with its wide air gap of .010". The SM23 Low 
Cost Multipurpose Encoder was designed for high vol
ume low cost O.E.M. application requirements. 

Industrial Series Specifications 

OC25 OS25 

The Sec Series 
The SEC Series, the latest addition to our encoder line, 
consists of a wide variety of models from very small 
micro encoders to large industrial encoders. 3 models 
are 1.654" in diameter and less, manual pulse genera
tors, hollow shaft encoders, absolute encoders, etc. 
are all standard within this series. The SEC Series 
provides countless solutions to your application 
requirements. 

ON25 ON35 DT25 MS58 

Resolution 1-5400 cpr 1-5400cpr 1-5400cpr 1-5400cpr 1-5400cpr 1-5000cpr 

Shaft 
Load: 

Shaft 
Diameter 

Operating 
Temperature 

Frequency 
Response 

Illumination 
Source 

0.250" 0.250" 

100 kHz 100 kHz 

*86,400 pulses per revolution with internal multiplier 

0.375" 0.375" 0.375" 

100 kHz 100 kHz 100 kHz 

* 'Single GaAIAs LED to be stated for all 

• This statement applies to all units in the industrial series except the MS58 
•• This statement applies to all units in the industrial series 

- Data Technology, Inc. 

6mm 

100 kHz 

"= 4 Gill Street, Woburn, MA 01801 (617) 935-8820 = Telex: 95-1351 FAX: (617) 935-9656 
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Data Technology ... a leader in the encoder field 

Instrument Grade/Modular Series Specifications 

SM23 M20 

Resolution 1-2000 1-1270 1-2000 
ppr ppr ppr 

Radial 51bs nla 51bs 
Shaft Load: 

Axial 51bs nla 51bs 

Shaft Diameter 0.250" nla 0.250" 

Starting 0.05 nla 0.05 
Torque oz-in oz-in 

Operating -10to+65°C 
Temperature 

010+ 70°C -1010+65°C 

Frequency 100 kHz 50 kHz 100 kHz 
Response 

Illumination Source Single Infrared Emitting Diode (lRLED) 

SEC Series Specifications 

DSS DES FES DEL DEN DPN OEK NE OGM/OSM SBR AES OME/OMS 

Resolution 60-500 100·1024 100-1024 100-1200 100-2500 100-2500 5-360 1000-2500 25 or 100 100-2500 360 CPR 50-360 
CPR CPR CPR CPR CPR CPR CPR CPR CPR CPR 

A quad B 
Output AquadB A quad B A quad B A quad B A quad B A quad B A quad B and Zwith A quad B A quad B NPN A-B 90° 
Signals and Z andZ andZ andZ andZ Driver and andZ transistor ±45° 

compliments 

Pull up Pull up Pull up Pull up Pull up Open. Pull up SN75113 Pull up Open BCD Near 
Output resistor or resistor or resistor or resistor, resistor or collector resistor resistor collector parallel Sine 
Circuit open open open open open 

collector collector collector collector or collector 
line driver 

Input +4.5 VDC +4.5VDC +4.5VDC to+13.2VDC +4.5VDC +10.8 +4.5 +5VDC +4.5 +5VDC +12VDC 60ma 
Voltage to to to or to to to 10 

+26.4 VDC + 26.4 VDC +26.4 VDC 5VDC +26.4 VDC +26.4 + 13.2 +13.2 
VDC VDC VDC 

Frequency 30KHz Up to Up 10 60KHz 100 KHz 100 KHz 10 KHz 150 KHz 10 KHz 100 KHz 10KHz 
Response 60KHz 60KHz 

- Data Technology, Inc. 
'=14 Gill Street, Woburn, MA 01801 (617) 935-8820 -' = Telex: 95-1351 FAX: (617) 935-9656 
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HEARST ENGINEERING SOFTWARE 

ICMASD •.• IC Alternate Source Directory If you've used the IC MASTER, you 
know what the Alternate Source Directory is. Engineers tell us that it's one of the most valuable sections of the 
Maste[ The Alternate Source Directory ... ASD ... is now available in floppy disk 
form. 

The electronic ASD is FAST! Just ask a question and the answer pops up in a 
split second. 

The electronic ASD is FLEXIBLE! You can add ICs and you con add comments. 
You can add part numbers, prices, technical notes or anything else you like. 

You can customize the ASD to fit your needs and the needs of your company. 
Order the Alternate Source Directory for your AT, Xl or compatible. We'll 

send you two floppies and a very simple piece of printed documentation. Download the floppies and you're in 
business. All you need is a hard disk. 

EEMANAGE ••• for engineering managers Developed by the publishers of EEM/ 
Electronic Engineers Mastet EEMANAGE is a software program designed to make life easier for engineers and 
engineering managers. 

EEMANAGE does many things: 1. Develops Bills of Materials 2. Assigns Part 
Numbers logically 3. Manages Engineering Inventories 4. Issues Purchase 
Requisitions 5. Relieves Engineering Inventories 6. Manages a Parts Storage 
System 7. Issues Engineering Change Notices 8. Interfaces with dBaselll+ 
Programs. 

EEMANAGE is completely menu driven. It is simple to understand and operate. 
Any competent secretory can be up and running on EEMANAGE in minutes. 

Order EEMANAGE for your AT, Xl or compatible. We'll send you one floppy and brief, very user friendly 
documentation. 

The basic price for ICMASD or EEMANAGE is $149.50* each and includes floppy disk(s) and complete program 
documentation. 

For immediate shipment you can order ICMASD or EEMANAGE on your VISA or Master<ard credit card simply by 
calling Marie Botta at (516) 227-1300. 

To order by mail send your purchase order to: 

Hearst Business Communications 

645 Stewart Avenue Garden City, NY 11530 Att: Marie Botta FAX (516) 227-1901 
'Taxable in NY, MA, IL, CA 
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Leaders In Optical 
EncoderTechnology 

MODULAR ENCODERS ENCLOSED ENCODERS 

PANELCODERS CUSTOM ENCODERS 

HONEYWELL/DISC INSTRUMENTS 
102 East Baker Street, Costa Mesa, California 92626 

PHONE: (714) 433-0300 EXT. 97 TWX: 910-595-1987 DISC CSMA TELEX: 4722132 DISC CSMA FAX: (714) 432-7567 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1949 
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Hone~ell 
DI10 1_ SubIidIIrY 

Optical Incremental Encoders 
DISC INSTRUMENTS specializes in providing modular, 
enclosed, and panel mounted optical incremental encoders 
for position and velocity sensing applications. These 
encoders feature an exceptionally accurate quadrature 
output, minimal PM error, high frequency response, 
minimal edge jitter and low power consumption. These 
characteristics, combined with long term stability, makes 
these encoders ideal for a wide variety of motion control 
loop applications. 

Keyed to the high performance and low cost features of 
these encoders is the incorporation of DISC's integrated 
optoelectronic technology. The sensor array and the 
optoelectronic si~nal processing integrated circuits are 
mounted on a .40" square hybrid circuit. All passive 

components are surface mounted on a printed wiring 
board. 

High reliability and accuracy are assured by the use of 
state of the art robotic equipment to perform most of the 
encoder assembly and the use of resistor laser trimming 
for its calibration. Reduced component count due to the 
integrated optoelectronic circuitry also greatly enhances 
reliability. 

Standard encoders do not always meet specific design 
requirements. For this reason, DISC INSTRUMENTS has 
developed an in-house optics shop, machine shop, 
prototype shop, and life testing lab in order to develop 
encoders to meet unique applications requirements. 

Modular Encoders 

High Performance (';0. 

8·1950 

FREQ INPUT 
OUTPUT PULSES PER RANGE VOLTAGE INDEX 

OUTLINE 
DIMENSIONS 
INCHES FORMATS REVOLUTION (kHz) (VDC) OPTION HUB SIZE 

Squarewave Upto 
Quadrature 500 
TIL/CMOS 
compatible 

Squarewave Upto 
Quadrature 1024 
TIL/CMOS 
compatible 

Squarewave Up to 
Quadrature 2500 
TIL/CMOS 
compatible 

Squarewave Upto 
Quadrature 250 
TIL/CMOS 
compatible 

Up to 
2500 

w/o 5 
index 
OCto 100 
w/index 
DC to 50 

w/o 5 
index 12 
OCto 100 
w/index 
DC to 50 

w/o 5 
index 12 
DC to 100 
w/index 
DC to 50 

DC to 100 5 

w/o 5 
index 12 
DC to 100 15 
w/index 
DC to 50 

Yes .1247 in., .1562 in. 1.100 x 
2mm,3mm .60L 

Yes .1247 in.,.1562 in. 1.50Dx 
.1872 in., .2497 in. .60L 
.3122 in., .3747 in. 
4mm,6mm 
8mm 

Yes .1562 in.,.1872 in. 2.200 x 
.2497 in., .3122 in. .65L 
.3747 in., .4372 in. 
.49971 in. 
4mm,6mm 
8mm,10mm 

No .2497 in., .3747 in. 2.200 x 
.4372 in., .4997 in. .65L 
4mm,8mm 

Yes .2497 in., .3747 in. 2.230 x 
.4372 in., .4997 in. .79L 
6mm,8mm 
10mm,12mm 

For manufacturers' sales offices, see yellow pages EEM 1989 
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Hone)Well 
Disc Instruments Subsidiary 

102 East Baker Street, Costa Mesa, California 92626 
PHONE: (714) 433-0300 EXT. 97 TWX: 910-595-1987 DISC CSMA 

PC10C 

PC10N 

PC62 

Subminiature 
Series E11 

Miniature 
Series E15 

General 
Purpose 
Series 
HDE23 

Heavy Duty 
Series 
HDE25 

Low Cost 
EC82 

EEM 1989 

TELEX: 4722132 DISC CSMA FAX: (714) 432-7567 

Panelcoder Series 

INPUT OUTER DEPTH SHAFT SHAFT 
OUPUT PULSES PER VOLTAGE DIAM. BEHIND DIAM. LENGTH 
FORMATS REVOLUTION (VDC) (IN.) PANEL (IN.) (IN.) (IN.) 

Squarewave 5,24,64, 5 1.0 .68 .2497 .25 
Quadrature 100,120 
TTL/CMOS 
compatible 

Squarewave 5,24,64, 4.5 to 1.0 .50 .2497 .25 
Quadrature 100,120 16 
TTL/CMOS 
compatible 

Squarewave 10,40,60, 5 1.5 1.08 .2497 .48 
Quadrature 100,120, 
TTL/CMOS 127,180, 
compatible 200, 250, 256 

Enclosed Encoders 
FREQ INPUT SHAFT OUTLINE 

OUTPUT PULSES PER RANGE VOLTAGE INDEX DIAM. DIMENSIONS 
FORMATS REVOLUTION (kHz) (VDC) OPTION (IN.) INCHES 

Squarewave 100 to Data 5,12 Yes .1247 1.0620 x 
Quadrature 1200 DC to 100 or 15 1.10L 
TTL/CMOS Index 

DC to 50 

Squarewave 100 to Data 5,12 Yes .1247 1.50D x 
Quadrature 1200 DC to 100 or 15 or 1.50L 
TTL/CMOS Index .2497 
Line Driver DC to 50 
Option 

80to Data 5,12 Yes .2497 2.250 x 
3710 OCto 100 or 15 1.56 

Index 
DC to 50 

rewave 5 to Data 5,12 Yes .2498 2.500 x 
Quadrature 5000 DC to 100 or15 or 2.5L 
TTL/CMOS Index .3748 
compatible DC to 50 Line Driver 
Option 
Open Coliec-

20to DC to 50 5,12 No .2497 2.750 x 
1024 or 15 1.88L 

For manufacturers' sales offices, see yellow pages 8·1951 



These symbols appear on many electrical/electronic components distributed in the world market. They indicate that a country's standard-
setting agency has approved the design of the component and/or a testing agency has approved the performance of the component in 
meeting the standard. This page lists only those countries that have a symbol to represent their authority. 

• Argentina (IRAM) Instituto 

~ 
Hong Kong Hong Kong Standards ~ 

Poland Polski Komitet 
Argentino de Racionalization de & Testing Centre Nonnalizacji Miar i Jakosci (Polish 
Materiales Committee for Standardization, 

Measures and Quality Control) 

,0 ~"~T •• ,,~.,. Australia (SAA) Standards 

~ 
Hungary (MSZH) Magyar np Portugal (CEP) Comissao 

'Wi Association of Australia Szabvanyugi Hivatal (Hungarian Electrotecnica Portuguesa 
\~ "l Office for Standardization) 

® Austria (OVE) Oesterreichischer (J5f) India (lSI) Indian Standards STAS Romania Institutul Roman de 
Verband fUr Elektrotechnik Institute "Manak Bhavan" Standardizare (Romanian Standards 

Institute) 

leSel 
Belgium (CEB) Comite SII Indonesia Badan Kerjasama 

~ 
Singapore Singapore Institute of 

Electrotechnique BeIge Standardisasi LIPI -YDNI (LIPI- i \ Standards and Industrial Research 
YDNI Joint Standardization 
Committee) 

ABNT Brazil (ABNT) Associa"ao B Iran Institute of Standards and @ South Africa (SABS) South 
Brasileira de Nonnas Teonicas Industrial Research of Iran African Bureau of Standards 

@ Canada (CSA) Canadian 
~ 

Ireland (IIRS) Institute for Spain (IRANOR) Instituto 
Standards Association Industrial Research and Standards Nacional de Racionalizaci6n y 

Nonnalizaci6n 

@) Czechoslovakia Urad pro SII Israel (SII) Standards Institution ~ Sweden (SEK) Svenska 
Nonnalizaci a Mereni (Office for of Israel Elektriska Kommissionen (Swedish 
Standards and Measurements) Electrotechnical Commission) 

® Denmark (DEK) Dansk 

@ Italy (CEI) Comitato @ Switzerland (SEV) 
Elektroteknisk Komite (Danish Elettrotecnico Italiano (Italian Schweizerischer Elektrotechnischer 
Electrotechnical Committee) Electrotechnical Committee) Verein Postfach 

~ 
Egypt (EOS) Egyptian 

0 Japan (JISC) Japanese Industrial <@> Turkey (TSE) Turk Standardlari 
Organization for Standardization and Standards Committee Agency of Enstitusu (Turkish Standards 
Quality Control Industrial Science and Technology Institution) 

® Finland (SETI) Electrical 

S Korea, Republic of (South) 

~ 
United Kingdom (BSI) British 

Inspectorate Industrial Advance Administration Standards Institution 

<lID France (UTE) Union Technique @]ID Mexico (DGN) Direcci6n General 'iU United States (ANSI) American 
de I'Electricite de Nonnas Secretaria de Patrimonio National Standards Institute 
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~ 
Germany, Democratic 

IKEMAI Netherlands (NEC) Nederlands ® United States (NEMA) 
Republic of (East) (ASMW) EUR Elektrotechnisch Comite National Electrical Manufacturers 
Amt flir Standardi-sierung Association 
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(Office for Standardization, 

r*P!fI New Zealand (SANZ) Standards I:J Venezuela CODELECTRA en Metrology and Quality Control) 
Association of New Zealand Conjunto con COVENIN Avda. 

@ Germany, Federal Republic ppal. 
of (West) (DKE) Deutsche 
Electrotechnische Kommission im 

® Norway (NEK) Norsk A Yugoslavia Federal Institute of [@] DIN und VDE (Gennan 
Electrotechnical Commission of Elektroteknisk Komite (Norwegian 

4~ 
Standardization 

DIN and VDE) Electrotechnical Committee) 

ELOT Greece (ELOT) The Hellenic (I> Pakistan Pakistan Standards 
Organization of Standardization Institution 
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ABSOCODER~ .. 
a new leader in absolute position sensors. 
VRB Series and MRB Series 

DeSigned to replace absolute encoders, the Built-In Con
ver'ter (BIC)-type Absocoder® is a variable-reluctance sensor 
based on measuring changes in magnetic resistance. This 
rugged absolute-position sensor contains no optical discs, 
LED's or brushes; it provides reliability and long service life in 
the harshest of environments. 
The VRB series offers two models; 2.5 inch and 4 inch diame
ter. The 4 inch unit can be geared up to 100: 1. 
The MRB series is a multiple sensor unit. It offers up to 4096 
bits/rev. over 32, 64, or 128 total revolutions. 

KEY FEATURES 

• Popular output codes: Binary 4096, Gray binary 4096, 
BCD 1000 (VRB and MRB models); Gray-binary 360, 
BCD 3600 (VRB model) 

• Source or sink output transistors, positive or negative 
logic 

• Short circuit and reverse voltage protection safeguard 
electronics 

• Unique circuit board enables shock resistance over 
300 G's 

SPECIFICATIONS· 
Input Power 24VDC + 10%; 80mA max. 

Output Ratings 7 - SOVDC max.; SOmA max. (continuous) 

Output Logic Source type transistor (standard); 
Sink type open-collector transistor available 

Output Data Updated every 100usec.; 
data frozen 15usec. after DTe signal is applied 

Number of Revolutions 1 (VRB-2S) 
1,2,3,4,8,12,16,24,32,48,64,100:1 (VRB-40) 
32, 64, 128, (MRB-40) 

Operating Speed 5,000 rpm max. 

Vibration Resistance 20 G's to 2,000 Hz. 

Shock Resistance 300 G's for 2.S msec. 

Enclosure NEMA13 

Operating Temperature 32to 131' F. 

Mounting Style Flange or servo mount (VRB-25) 
Face mount (VRB-40 and MRB-40) 

Connector Position Side or end mount (VRB-2S) 
End or conduit mount (VRB-40 and MRB-40) 

Rotation Direction CW or CCW selectable 

DIMENSIONS: 

VRB-25FE, VRB-25FS 

cWo 
;€> I 
I 2064 \ 
i __ ~~r !,4-0.2.18D!~ 0.3 

~--~~-==---~ 

VRB-25SE, VRB-25SS 

~.~~;P iii •..• 
, . . \!J ' <{ ... ~/ 

2.0DIA 
---- ----- j 

I 0.3 ' 

...J.J8 __ '-----'-__ --"3c.-.2c...7_J 
VRB-40ME, MRB-40ME 

KEY';J.AY FOR ~J.86 ~(l31H'75) 5'-"-'--------j51 

~
\ ,,,,0.07 ' __ ~ 

::; o[ _._ « • - ... ~~ ~---- ..... ~!.-®' .. '-of 1 - - ~; ~ I, 
__ J 

2.5DIA CONNECTOR TO PC 
.. PT07A-14-19P (BENDIX) VRB 

PT07A-18-30P (BENDIX) MRB 

For further information on ordering and pricing of the 
BIC, and our entire product line contact: 

ENPROTECH CORP. 
445 W. Michigan Ave., Kalamazoo, Michigan 49007 
616-381-0665 FAX: 616-381-9810 

Absocoder is a registered trademark of the manufacturer, NSD Corporation 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1953 
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TRANSDUCERS & ENCODERS 

The adVantages Of 
being tiny. 

At Entran, we've solved most of the problems you 
might encounter with pressure transducers by making 
them tiny. And nowadays, tiny is the state-of-the-art. 

Entran pressure tranducers can usually be 
interfaced directly with scopes, recorders and 
milliammeters. 

Being tiny means you don't interfere with the 
integrity of the system being measured. 

Being tiny means less measuring surface to bear 
loads, and amore compact solid state density with no 
moving parts. 

Our transducers come complete and ready to 
use. All you need supply is the excitation voltage on 
two leads and read output on the other two leads. 

Being tiny means being insensitive to acceleration, 
vibration and shock, so you get flat pressure readings, 
both static and dynamic. 

All units give you direct linear output in millivolts/ 
psi and read both static and dynamic pressures. 
There's no need for charge or voltage amplifiers. 
Calibrations are traceable to The National Bureau of 
Standards. 

And, being tiny means greater handling ease in 
hard-to-get-at places. Which adds up to more 
applications flexibility. 

Write Entran Devices, Inc., 10 Washington 
Ave., Fairfield, N.J. 07006 (201) 227-1002, 
Telex 130-361. 

Only 0.080 in diameter (that's tiny), EPI-080. 
This solid-state pressure transducer is 0.080" in diameter, 0.25" in 
length and occupies a volume of only 0.0013 cubic inches. Yet it gives 
accurate static and dynamic pressure readings like the big ones do. 
Its atomically bonded, diffused diaphragm with leads attached to the 
non-active area make this device virtually insensitive to acceleration, 
vibration and shock. 

Must not be used in water 
or corrosive medium. 

Typical ranges 25 psi 50 psi 100 psi 250 psi 

Sensitivity nom. 3mV/psi 1.8mV/psi 1.0mVlpsi O.4mV/psi 

Useful frequency nom. 25 KHz 30 KHz 40 KHz 60 KHz 

Excitation: 5V. Output impedance: 750 fl nom. Repeatability: WYo 
Non linear and hyst: ± 3/4% or better. Resolution: infinite. 

Tiny but easy to handle, EPX-10 
This easy to install pressure transducer is built with standard 10-32 
UNFthread and is available in an optional M5 metric version. it gives 
flat pressure readings static and dynamic, in 5 to 5,000 psi ranges to 
as high as 90KHz. Has infinite resolution and is also insensitive to 
acceleration, vibration and shock. Made of stainless 
steel, and with its built-in "0" ring seal can be screwed 
in just about anywhere. However, for corrosive or 
water usage, order our "welded" version. 

Typical ranges 5 psi 50 PSI 1 00 psi 250 psi 1 000 psi 
Sensitivity nom. 3mV/psi 1.5mV/psi l.2mV/psi 0.5mV/psi o.12mV/psl 
Useful frequency nom. 9KHz 15KHz 15KHz 20KHz 40KHz 

Combined non-linear andhyst::!: l%below 1OOpsi. y,% above 10.0 psi. 
Excitation: lo.V. Output Impedance: 350. n nom. 
Repeatability: 0.25%. Thread length: 7/16". 

500 psi 

0.2mVlpsi 

80 KHz 

® Entran Pressure Transducers. 
(Today, miniature makes sense.) 

FAX (201) 227-2865 
For Technical Assistance & Customer Service Call 1-800-635-0650 

Fast Delivery? Request Our New Off The Shelf Catalog 

5500 
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The adVantages Of 
being tiny. 

At Entran we build a line of accelerometers 
that can best be described as tiny. 

Being tiny means you don't interfere with the 
integrity of the system being measured. 

Being tiny gives you greater handling ease in 
hard-to-get-at places, which adds up to more 
applications flexibility. And, being tiny means less 
mass to distort your test scale, more room for other 
instruments. All at no sacrifice in test data. 

Entran accelerometers give you high output, low 
impedance readings, both static and dynamic. As a 
result they can usually be interfaced directly with 

Tiny and feather-light, EGA-125-D. 
This accelerometer weighs only one half a gram. 

Is less than 0.006 cu. inches in volume. Yet gives you 
static & dynamic readings of acceleration, vibration 
and shock. And comes with. 7 critical damping to 
eliminate resonance. CO" is for "damped.") 

Tiny but tough, EGC-500DS. 

scopes, recorders and milliammeters. 
Entran accelerometers come complete and 

ready to use. All you supply is the excitation voltage 
on two leads and read output in millivolts on the 
other two leads. 

All units give you direct linear output in millivoltslg 
and read both static and dynamic acceleration. There's 
no need for charge or voltage amplifiers. Calibrations 
are traceable to The National Bureau of Standards. 

Write Entran Devices, Inc., 10 Washington Ave., 
Fairfield, NJ 07006 Phone 201/227-1002, Telex 130-361. 

Typical ranges ± 5g ± 10g ± 50g ± 100g ± 500g 

Sensitivity nom. 15 mVig 12 mVig 4 mV/g 2.5 mV/g 0.5 mVig 

Useful frequency nom. 150 Hz 200 Hz 500 Hz 600 Hz 1200 Hz 

Excitation: 15V, Weight: 11,> gram without leads. Non-lineanty: ± 1% 

5 other mounting styles available 

Guaranteed overrange of 1000%. And only a half Typical ranges ± 5g ± 10g ± 50g ± 100g ± 500g 
inch cu be to boot. I-;S""'e-:-ns""'iti~vity:--"-no-m-. --t--;:2c:='5 -m-:::V/;-gt:2:::::0-:-m-:-:V::-/9+-:4-m7.V/c7-g+-:2~m-'V-;-;/g+'on.4:;;:m::t7r.::l 

Static & dynamic measu rements of acceleration, l-:u-:-s-:ef....,ul..,..freq-'--ue-n-Cy--t-=1~5::-0 H""'z-'+""20:::::0-:-H"'::z +-::6::-00::-;H~z+-:10""0:::;0-:-:H:"'z r1:;:'50""0~H"""z 
vibration and shock in ranges from 5 to 1,000 g. 
Fully damped to eliminate resonance and fitted with 
mechanical stops to impede overload response. 

Excitation: 15V, Weight: V2 gram without leads, Non-linearity: ± 1% 

Output impedance: 450 n nom., Input impedance: 1000 nom. 

Size OS x 0.5" 0.6" width, 10-32UNF tapped hole 

Entran ACcelerometers. 
(Today, miniature makes sense.) 

FAX (201) 227-2865 
For Technical Assistance & Customer Service Call 1-800-635-0650 

Fast Delivery? Request Our New Off The Shelf Catalog 

5500 
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LEVEL SENSORS 

Level Sensors NR 150 and NR 200 are fully electronic and 
have no moving parts (except the output relay in model NR 200). 
Model NR 100, with Teflon® sensor head is also offered for 
food industry applications. The devices operate on the capacitance 
principle. A tunable oscillator circuit is ON when the probe is 
immersed, keeping the output conductive (relay output NR 200, 
transistor output NR 150). The indicator LED is now lit. When 
the level drops below the sensor position, the LED will extinguish 
and the output relay will drop out. Transistor output of model 
NR 150 is now non-conductive. 

Technical Data 

NR 150 NR 200 

Supply DC 24V ± 15% AC 115V + 10 - 15% 
Voltage reverse polarity 

protected 

Power 
Consumption 

Output 

Ambient 
Temperature 

Medium 
Temperature 

Environmental 
Protection 

Probe Pressure 
Resistance 

Terminations 

Materials: 
probe 
fitting 
cover 
housing 

Switch Point 
Hysteresis 
(probe mounted 
horizontally) 

Fittings 

Probe Diameter 

Dimensions 
Overall length 

(incl. sensor) 
Housing 

NRl50 NR 200 

1 Watt max 4 VA max 

PNP transistor, DC Relay, SPOT contacts 
24V/0.3A Cont. max SA at AC240V or 
load max., 1.5V DC24V. Higher DC 
drop approx. contact voltages up to 
Integral De1QOVare 
suppression diode permissible but load 
for short circuit must not exceed 120W 
protection. 

-20°C to +85°C -20°C to +85°C 
(-4°Fto +185°F (_4°F to +185°C) 

-20°C to +85°C -20°C to +85°C 
(-4°Fto + 185°F) (_4°F to +185°F) 
up to +1DO°C UPIC 100°C (+212°F) 
(+212"F) intermittent 
intermittent 

Electronic portion Electronic portion 
splash water/dust splash water/dust 
proof proof 

10 bar (147 PSI) lObar (147 PSI) 

Cable, 2m (6ft.) Terminal block 

Tefzel Tefzel 
V2A V2A 
Delrin Alu, black anodized 
- ABS 

9mm (0.35in) max. 9mm (0.35in) max, 
equivalent to probe equivalent to probe 
diameter diameter 

Stainless Steel Stainless Steel 
314" NPT 3/4 " NPT 

9mm (0.35") 9mm (0.35") 

133mm (5.24") 154.5mm (6.10") 

- 82.5mm (3.25 ") x 
80.5mm (3.17 ,,) 

FLOW MONITORS 

The E-T-A range of Electronic Flow Monitoring Systems has 
been designed to supervise the flow rate of gases and liquids 
in pipelines. There are no moving parts in the flow stream, 
thus these systems are particularly suitable for liquids of high 
viscosity or containing particles in suspension. Corrosion 
resistant monitoring heads are also available for aggressive 
liquids/gases. 

Typical applications for E-T-A Flow Monitors include the control 
of lubricating, hydrauliC and cooling systems and the require
ments of the petrochemical, food processing and brewing 
industries when flow control is often associated with the 
correct dosage of ingredients. 

The systems operate on the calorimetric principle i.e. heat trans
fer between two probes is detected as a function of flow rate. 

SFW 109 SLW 107 SFW 108 SLW 112 

For liquids • • 
For airlgas • • 
For air only • 
Separate control unit 
and monitoring head • 
Integral unit combining 
control unit and 
monitoring head • • • 
Miniaturized 
designed for mounting 
directly in flow stream • 
220/240 V.A.C. input • • • 
115 V.A.C. input • • • 
24 V.A.C. or D.C. input • • • • 

ELECTRONIC 
PRODUCTS GROUP 

7400 N. CRONAME RD. 
CHICAGO, ILLINOIS 60648 
TEL: (312) 647-8303 
FAX: (312) 647-7494 

For manufacturers' sales offices, see yellow pages EEM 1989 
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PROXIMITY SENSORS 

HAMLIN ~<-(,"\ j /~() 1> 

o~~'vt 
HAMLIN INC. ~. / ""- .~ 
612 East Lake Street --"II,\, 
Lake Mills, WI 53551 """/~I ! ... "'o~'" 
Phone 414/648-2361 • FAX 414/648-5244 Ot; sE 

For detailed product information request the 
Hamlin Magnetic Proximity Sensor Catalog. 
The 16 page brochure provides complete data 
about Hamlin's broad family of standard 
Magnetic Proximity Sensors plus application 
and design recommendations. Also included 
are dimensions, electrical specifications and 
operation characteristics. 

SPECIFICATIONS 

5500 

The heart of all Hamlin magnetic proximity sensors is 
a precious metal contact reed switch, sealed in a 
glass envelope for environmental integrity and 
dependability. When a magnetic actuator is placed 
within a prescribed proximity of the sensor, the switch 
contact changes state. Their cost is far below 
inductive or capacitive proximity sensors and they 
require no power to operate and provide a switch 
closure output. 

Initial Contact Resistance (Max.) ... 0.200 Ohms (except 

ORDERING INFORMATION 

59045'()1 0.().2SO Ohms) 
Typical Operate nme ................... l.oo0ms 
Shock W/O False OperaUon .......... 1 00 G's, 11 mscl 112 sine wave 
Operate & Storage Temp .............. -40~ to +1 OSC 
Operation Life (Typical) ............... SO,OOO,ooO @ 5Vdc, 10ma. 

5,000,000 @ 120Vdc, 75ma. 

SENSOR OPERATE CONTACT SWITCHING MUST OPERATE MUST RELEASE TERMINATION SENSOR MATCHING ACTUATOR 
NUMBER POSITION RATING VOLTAGE DISTANCE DISTANCE OR WIRING LISTPAICE ACTUATOR LISTPAICE 

5902S'()10 1 lOW 200Vdc .200 .550 12" PVC Leads $3.50 57025-000 $2.80 
5904s'()10 4 3W lS0Vdc .110 .275 PCB Pins 3.25 57045-000 2.60 
59050'()10 4 lOW 200Vdc .200 .4SO PCB Pins 3.00 57050-000 2.40 
59065-010 1 lOW 200Vdc .200 .550 12" PVC Leads 4.50 57065-000 3.60 
59070-010 1 lOW 200Vdc .200 .550 12" PVC Leads 4.50 57070-000 3.60 
5908s'()10 2 lOW 200Vdc .060 1.100 12" PVC Leads 8.75 Vane 
59105-010 3 lOW 200Vdc .225 .500 Connector 4.15 57105-000 3.35 
59125'()10 3 lOW 200Vdc .225 .500 Pins 4.15 57125-000 3.35 
59135-010 3 lOW 200Vdc .400 1.000 12" Teflon Leads 7.35 57135-000 5.80 
59140'()10 3 lOW 200Vdc .225 .500 12" PVC Leads 5.10 5714O-DOO 4.85 
59145-010 3 lOW 200Vdc .275 .600 12" PVC Leads 4.15 57145-000 3.35 

NOTE. All sensors listed are Contact Form A except for Model59085-D10 Vane Sensor. 

OPERATE POSITION 1*ELEASEd 
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MODEl DWG. 
NUMBER DESCRIPTION NO. A B C 0 E F G H I J 
59025·010 Sensor 1 1.000 12.0 0.245 
57025·000 Actuator 1 1.000 - 0.245 -
59045-010 Sensor 2 0.700 0.600 0.130 0.115 0.017 0.170 0.025 
57045-000 Actuator 3 0.700 - 0.130 0.160 0.250 0.170 0.025 
59050·010 Sensor 2 0.900 0.800 0.180 0.115 0.020 0.200 0.025 
57050-000 Actuator 3 0.900 0.180 0.160 0.200 0.025 
59065-010 Sensor 4 1.500 1.250 5/16-24 0.187 12.0 7/32 
57065-000 Actuator 4 1.500 1.250 5/16-24 0.187 7/32 -
59070·010 Sensor 4 1.500 1.250 M8x125 0.250 12.0 5,56mm 
57070-000 Actuator 4 1.500 1.250 M8x125 0.250 5,56mm -
59105·010 Sensor 5 1.125 0.625 0.750 0.562 0.260 0.288 0.375 0.250 0.135 0.125xO.308 
57105·000 Actuator 6 1.125 0.625 0.750 0.562 0.250 0.375 0.135 0.250 0.125xO.308 -
59125-010 Sensor 8 1.125 0.625 0.750 0.562 0.250 0.236 0.100 0.250 0.135 0.125xO.308 
57125·000 Actuator 6 1.125 0.625 0.750 0.562 0.250 0.375 0.135 0.250 0.125xO.308 
59135·010 Sensor 7 1.125 0.625 0.750 0.562 0.250 12.0 0.200 0.250 0.375 0.125xO.312 
57135·000 Actuator 6 1.125 0.625 0.750 0.500 0.250 0.375 0.135 0.250 0.312xO.125 
59140·010 Sensor 7 0.906 0.551 0.551 0.430 O.ln 12.0 0.236 0.296 0.126xO.150 
5714~000 Actuator 6 0.906 0.551 0.551 0.430 O.ln 0.296 0.118 0.236 0.126x.150 -
59145·010 Sen!lOr 7 1.125 0.625 0.750 0.562 0.250 12.0 0.385 12.0 0.125xO.308 
57145·000 Actuator 6 1.125 0.625 0.750 0.562 0.250 0.375 0.135 0.250 0.125xO.308 
59085-010 Sensor 9 0.750 0.150 1.000 0.062 0.165 0.075 0.250 12.0 4-40 & C' Sink 

EEM 1989 For manufacturers' sales offices, see yellow pages B·1957 



C6 Load Cells 
20 to 1,000 tons 

USB Universal 
Shear Beam 
0-200 to 0-10,000 Ibs 

PLC Platform 
Load Cell 
0-2 to 0-200 Ibs 

U2A Load Cell 
Stainless - Low profile 
50 kg to 50 tons 

Z6 Load Cells 
0-5 to 0-1,000 kg 

5500 

PST Platform Scale 
Transducer 

PRESSURE TRANSDUCERS 
DIGIBAR™ 

PE100/200 
DIGITAL 
PRESSURE 
GAUGE 

Programmable gauge head can 
directly replace existing gauges 
- provides high-visibility digital 
pressure indication. Stores peak 
values-has two settable limit 
switches. Model PE200 provides 
both indication and control 
functions. 

P3M Absolute Pressure Transducer 
• Sensing of static and dynamic pressures 
• Nine ranges from 0-10 bar through 

0-3,000 bar 
• Extremely compact 

P8A Absolute Pressure Transducer 
• Measures static & dynamic pressures 
• Pressure ranges from 0-20 bar to 0-500 

bar 
• Extremely compact-easy to install with 

readily available tube fittings 
• Excellent price/performance ratio 

P42K and P42P Absolute Pressure 
Transducers 

• Flush diaphragm-no dead volume 
• Measure static and dynamic pressures 
• Pressure ranges from 0-0.2 bar to 

0-500 bar 
• High overload capability (up to 1000%) 

P9K Absolute Pressure Transducer 
Available output of: 
• 0-5 V and 4-20 mao 
o Pressures form 0-20 bar to 0-1,000 bar 
• For measurement of static and dynamic 

liquid or gas pressures 

TORQUE, TELEMETRY, TORSIONAL VIBRATION TRANSDUCERS 

T30/T32 Torque Transducers 

• No bearing between rotor and housing 
(Model T32 only) 

• Brushless transfer of measured signals 
• 9 models for nominal torques from 50 Nm 

to 25kNm 
• Nominal speeds up to 15,000 RPM 

Telemetry System for Electrical 
Measurements 

• No wear-low maintenance 
• Frequency modulation for accuracy 
• Useful in aggressive environments 
• Simple Installation on moving equipment 

Torsional Vibration Transducer 

• Measures vibration angles and rotary 
acceleration 

• Connects to free shaft ends of machines, 
gear boxes, etc. 

• Built in calibration feature 

HOTTINGER BALDWIN MEASUREMENTS, INC., 19 Bartlett Street, Marlboro, MA 01752 • Phone (508) 624·4500 • FAX: (508) 485·7480 
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Inductive Displacment 
Transducers 

WMG Digital Displacement 
Measuring System 

TR Contactless 
Displacement Transducers 

• Measure fast and slow movements of 
machine parts 

• Traversing speed-15 m/s 
• Displacement measurement up to 2 meters 

• Require little space 
• Extremely versatile 

• Detect shifts in structure and foundations 
• Measure changes in thickness, length 

and other material deformations 

• Resolution-10 micrometers 
• Reference zero provides absolute 

repeatability 

• Rugged construction, protected against 
moisture 

Standard Gages 
Hundreds of standard foil gage 
types, available for immediate 
shipment 

• Optional printer output, analog output, 
input for external control 

• Small mass permits measurement of 
vibrations, rapid accelerations and other 
dynamic effects 

STRAIN GAGES & ACCESSORIES 
Special Gages 
A broad line of special-application 
types including high-temperature 
weldable, encapsulated, high-

Custom Gages 
HBM designes and fabricates 
unique configurations to meet 
special measurement 

Accessories 
A complete range of adhesives, 
protective covers, soldering 
terminals, 

I~iji~ 
requirements I , ' -!It 

f.! 8 I 

l-'!tI .:\ HaM I 

=8=~j 
TYPICAl. HBM MEASUREMENT INSTRUMENTATION 

DK38 Transducer Indicator 
Monitors up to 18 strain gage 
transducers, each with individual 
measuring programs 

UPM40/UPM60 Scanning & Data 
Acquisition Systems 

MGT Transducer Amplifiers 
Designed for continuous industrial 
use in harsh environments 

MVD Amplifiers with Digital 
Indication 

Manual or automatic selection of 
up to 40 (or 60) mixed transducers 

Low cost, digitally-indicating 
conditioner-amplifiers 

HaM MEASUREMENT SOI.UTIONS 
Send Us Your Measurement Problems 

HBM specializes in handling difficult and unusual measurement problems. More than two decades of experience 
with special measurement jobs around the world, a large staff of technical specialists and an extensive inventory 
of advanced sensors and instrumentation enable us to develop elegant, economical electrical/electronic solu
tions for monitoring and gauging real-world mechanical phenomena. 

HOTTINGER BALDWIN MEASUREMENTS, INC., 19 Bartlett Street, Marlboro, MA 01752 • Phone (508) 624-4500 • FAX: (508) 485-7480 
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~ ITEK LSI MICROSERIES® ENCODERS: 
USED IN MORE AND MORE TACTICAL WEAPONS SYSTEMS. 

FEATURES: Large Scale Integrated Circuits· Small Size· Absolute Whole Word Output· LED Illuminators 
• MIL Environment: Vibration 20g, Shock 1000g - O,8ms • Reliability, 

Liaan 

I' '40" J' I 

I- 2.16~2.74 DEPENDING ~IA SPEClFIC MODEL lo.~~~ 

rur-""",SE=mES=EN",OXl",ER,,-----, 

DO 

MICR.OPROCESSOll 

EN> 
EN2 

DIGITAL D€GODER 

ENO 

TACK (OPTIONAL) 

Itek Encoder 

B·1960 

1-15/16 FAMILY PANCAKE 

1-15/40 FAMILY 
Quanta! Accuracy' 

L, LS, LC Models Revolution (Arc Minutes) (Please consult Factory 
for other R:mcake sizes) j.1S13116 8192 2.0 

I!S14116 16384 1.4 

I!S15116 32768 1.0 

Quantal Accuracy' 
L, LS, LC Models Revolution (Arc Minutes) 

j.1S14140 16384 1.0 

j.1S15140 32768 0.7 

IlSI6J40 65536 0.25 

j.1S17140 131072 0.2 

1-15/23 FAMILY 

Quanta! Accuracy' 
L, LS, LC Models Revolution (Arc Minutes) 

j.1S14123 16384 1.0 
j.1S15123 32768 0.7 

j.1S16123 65536 0.50rO.2 
j.1S17123 131072 0.2 

KModel 

I!St2l23 4096 
uSI3123 8192 

2.6 
1.3 

SHAFT MOUNTl N6 
2-56 UNC-2B X .18 
DP 6 PLCS EO SPCD 
ON A 1.270 DBC 

1 Peak Transition Error of Transducer and Electronics, Excludes Quantizing Error of l/Z LSB 

SERiAl OUTPUT 
SERIAL CLOCK INPUT 

BYTE OUTPUT OR 
PARALLEL OUTPUT 
(WfEXTEANALREGISTERS) 

UPDI'ITElREAO COMMAND 
UPOATECOMPLETE/ 
DATA VALID 

BYTE OUTPUT OR 
PARALLEL OUTPUT 
(W/EXTERNALREGISTERS) 

SERIAL WITK OIFFERENTIAL 
LlNEORI'/ER 

UPDATE COMPLETE/DATA VALID 

UPDATE/READ COMMAND 

SHIFT CLOCK 

PARALLEL OUTPUT 

SERIAL WllK DIFFERENTIAL 
lINEDRJVHI 

f4DLO/INTEAROGATE PULSE 

StUFTCLOCK 

LMODEL 

The L model is the basic encoder configuration which outputs a 4 wire multi· 
plexed, 3~State Logic Level MicroSeries Code Word. the encoder is addressed 
by 3 Enable Lines activated in a controlled sequence. This model is intended for 
direct interface with a user (or Itek) furnished microprocesscr where the micro
processor can be programmed to perform the encoder's digilallogic functions. 

LSMODEL 

The LS model consists of the basic L encoder (described above) and a separate 
Digital Decoder. The use of the external Digital Decoder is suggested when the 
user does not have a microprocessor available to 'periorm the digital processing 
of the outputs of the L Model encoder or when the length of the LC encoder ex
ceeds available space in the Intended application. The external digital decoder 
also affords the user the flexibility to access the various inpuUoutput program
ming modes available with MicroSeries encoders. The Digital Decoder can be 
user programmed for three output modes: serial, 8 bit bytes, or parallel with 
strobe signals to latch user supplied external registers. Additionally, two data ac
quisition modes are possible: Update and Read. 

LCMODEL 

The LC Model contains an Inlegral MicroSeries Digital Decoder Chip. This 
model, essentially similar to the LS, is appropriate when an encoder without ex
ternal proceSsing circuits is desired. The same output and data acquisition 
modes as the LS Model are available but are built in at the factory for the LC 
Model. 

KMODEL 

TheJJS/23K Model encoders are low cost absolute encoders which provide 12 or 
13 bits resolution with either parallel or serial output. In the parallel output mode 
all bits are continuously available. The HOLD pulse prevents any bit from chang
ing state while the encoder is being read. In the serial output mode the user 
proVides an interrogate pulse which provides the hold function and loads the 
shift register. Shift (clock) pulses provided by the user serially shift out the stored 
information. 

27 Christina Street 
Newton, Massachusetts 02164-1515 

Telephone: 617-969-7300 
TWX: 71 (}-335-6783 
FAX: 617-964-3705 

For manufacturers' sales offices, see yellow pages EEM 1989 



5500 TRANSDUCERS & ENCODERS 5500 

~ ITEK PRECISION ENCODERS ON TARGET: 
HIGH PERFORMANCE IN A SMALL PACKAGE. 

Itek's precision encoders have substantially better accuracy than other shaft angle digitalizers of similar size and are 
designed for military or other demanding applications where high reliability is desired. 

Aliitek precision encoders are specifically designed for rugged military environments - tracked vehicles, shipboard, and 
airborne - and have been tested to corresponding vibration, shock, and temperature levels for these applications. 

Digisec® Encoders-R.A series 
Rotary Absolute Encoders 
SIZE (Inches) Resolution (Quanta/Rev.) 
Model 0.0. Shalt Binary (2") BCD 

Olam. 
SOLID SHAFT 

THRU-HOLE 

DO-Outside Diameter ID-Inside ~iameter C-Self-contained Electronics 

Features: • Parallel whole word unambiguous output 
• T TL/DTL compatible. Resolution to 0.31 arc-seconds 
(22 bits) • Highest accuracies available anywhere 
• Operating temperature -40° to + 71°C. Military 
Specification rated • Instant on-the-fly readout. LED light 
sources. Separate Electronics-no electronics in optical 
unit (thru-hole systems) 

Available Options: • Serial readout. Line driver output 
• Redundancy. Chrome slit and disc (standard on size 23 
and size 158). Binary lamp display. Subtractor card for 
electronic zeroing 

RI series 
Rotary Incremental Encoders 

Resolution (Quanta/Rev.) 
Binary (2") Decimal 

S-Separate electronic enclosure 1-2 speed geared paired configurations 

Features: • Quadrature square wave or pulse output. zero index 
• T TL/DTL compatible. Resolution to 0.31 arc-seconds (22 bits) 
• Self-contained electronics. Operating temperature _40° to +71°C 
• Military Specification rated. LED light sources 

Available Options: • Line driver output. Pigtail cable 
• Square wave or pulse output 

OUTPUT CHARACTIR'ISTICS OUTPUT CHANNEL 

ZERO INDEX GATE 

A} QUAORAHJIH 

L.J~"-'L.J L..J ___ ""-L..J-U B ~~:~T~ WAVE 

Environmental Ratings. All DIGISEC® encoders are designed to meet rigid 
military specifications. The following environmental specifications are typical, 
Temperature, -40° to +710C Vibration,10-20g Humidity, 0 to 98% 
Shock, 5Og.11 milliseconds (higher on solid shaft models) 

~~~~~5~~i2~~~~PUlSEOUTPUT(CW) PULSE OUTPUT (CCW) 

CW ccw ZERO INDEX PULSE 

ccw ROTATION I CW 

Spacecraft Encoders: Absolute &: Incremental 
Model Type Dlam. (Inches) Resolution (Quanta/Rev.) Accuracy Weight (Ibs.) Powe, (waHs) Featu,es 

RA21/1510 Absolute 15.0 2" 2.6 sec 20.0 3.0 
10 Inch Thru-hole 
Electrical Redundancy 

RA 18/60 Absolute 6.0 2" 10.0 sec 8.5 3.0 Elect. & Mech, Redundancy. 

R113/35 Incremental 3.5 2" 2.6 min 3.0 2.0 Commutator Outputs 

R120/6i3 Incremental 6.3 2'" 1.5 sec 1.7 0.5 Unhoused. Commutator Outputs 

R136K/40 Incremental 4.0 36,000 2.5sec 3.0 0.3 Electrical Redundancy 

RI14.4K/23 Incremental 2.3 14.000 1.5min 75 0.4 Commutator Outputs 

Feature.: LED Illuminators. Resolution to 0.31 Arc Seconds (22 Bits). Highest Accuracy Available Anywhere, Available with bearings (housed) or without (unhoused) 

uttan 
Itek Encoder 

27 Christina Street 
Newton, Massachusetts 02164-1515 

Telephone: 617-969-7300 
'TWX: 710-335-6783 
FAX: 617-964-3705 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1961 
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Iva 
Applications: 
length and speed 
measurement, 
positioning, 
machine control, 
etc. 

TRANSDUCERS & ENCODERS 

Encoders & Proximity Sensors 

Model G 080 G 313 G 305 G317 /327 

5500 

§gPPIyygl~9g~>I"lf~>·· ·1Qf$QVPO,$YTml...1QS$QVPO,$\(]'(I1.j 
Output current 2A 40 rnA 40 rnA 

.• 9mpm •• ~igQ~!~ •••••••••••.• •· •• SPsT •• ¢QJimcf· ><NeN<:>p~ij •• ¢()Jl¢¢'()f ••••••••• PQ§h .. pQlX •• grmnW ..•••••••••••••••••••• gy$n •• pullgrmmp •••• u ••.• ••••• 
Output frequency 25 imp/s 10kHz 10kHz 50 kHz 
Re$pl(.Jtiqh51'1"l;;t~; .·.gQ •• iff\PlrEN. ...............iQQifflp/rev ••••••• ··•··.·····••·•·••• ................• ·•• •• ,20 •• '/tIpJrWU.··.·.· •• •···•••·•·•·•········ .. ·····gQOp·.iloP1r¢V •• U •.• ·U ••• · •••••••• <··· 
Speed max. 1500 rev/min 10000 6000 6000 
9l);;tftqil:il'l"l$tetiffim>·· . 
Housing- diallgth 72/92 mm 48/18 mm 

•• Jm9~ ••• (l:ly$tl:lg~) ••••••••••••• ~??QQ •••••••••........•.......•.•.•••.•••••••••••••••••••••••••••••••• $E?!QO •••••••••••• i·.»················ 
Comments Mechanical rotary Low-cost, optical 

pulser, kit encoder, 
Ratios: 1 rev=1/2/3/ drum design, 
4/5/6/7/10/20 pulses, self aligning, 
or 1 pulse=2/3/4/5/6/ quick installation. 
10/20 revolutions. 

70 x 62.5 x 36 mm 60/65 mm 
$iS.OO •••••••• i.. .......() ................ $gSO.OO •• · ••• / •• ·>···<.··············· 
General purpose ,Mediumresolution, 
low cost encoder. environmentally 
Plastic housing with stable, rugged, 
mounting flanges, optical encoder. 
single pulse or quad Options: quad 
output. output, zero pulse, 

inverted outputs. 

Model G 316 G 321 G 101 G 107 
· •• $~PPfY.VQIt~ge·· ••• ,Qi$QVPO ••• SVTTl.. •••• ·1.QfgQ •• VPO,.$YTTI... ••••• 1 m$Q •• vPC •• · •.•••••••••••••••• < ••••••••••• )iSp~g$Q •• VPOC<.···· 
Output current 40 rnA 40 rnA 200 rnA 20 - 250 rnA 

···Qufputsighals •••.••••••••• Upushipun.OttTc ••••••. ···••······ ····pUstFpUIl.6rt'tl...·.·.·>···li6:pelfC(me~5t61( UildacF») U............... I 
n/a n/a Resolution - max. 5000 imp/rev 5000 imp/rev 

. $PE@:fFff\a,#iqQPQrnW80kHi····$00otpffl!$Qf<!rl#<tJQQ(IJ-et i ) /<>11iSJ-I#{/«< U ul 
Shaft diameter 10 mm max. 22mm n/a n/a 

••• HQUS16gHqiWfgm.· .·10Q/t:I$./tIffi/··· ..•.•.•...•.•.•.....•.. ······1.0S/$$ •• ffllo ••••• ·· •••• ·•· ••• ·····)············· !ie/$Q'ff\rfr >« 1)1811100 iPrri< in /n/I 
Switching dist. n/a 

···pfic~ •• (avefag~) •••••• ·•· • ••• $400'00 ••••••••••• · •• ··•···•···••··•·•······· 
Comments High resolution, 

environmentally 
stable, rugged, 
optical encoder. 
Options: quad 
output, zero pulse, 
inverted outputs. 

n/a 

High resolution, 
hollow shaft, incre
mental. Options: 
quad Olltput, zero 
pulse. 

0-1.2 mm 

Inductive, high 
speed proximity 
switch. 

0-4 mm 

Inductive proximity 
switch with LED 
switching indicator. 

Iva Industries Inc.201 Industrial Way West, Eatontown, NJ 07724 TeI.1-800-932-0489 Fax(201 )542-2938 

Call for Immediate engineering assistance, exact price, delivery. Many other models available. 

8·1962 For manufacturers' sales offices, see yellow pages EEM 1989 



5500 TRANSDUCERS & ENCODERS 5500 

From robotics, computers, and machine tools to aerospace . 

Use the Litton Encoder lineup 
to build a better product. 

INCREMENTAL ABSOLUTE 

MODEL 80 
Optical 

Industrial 
2.5" dia. 

HYBRID TECHNOLOGY 

MODEL 22 
Commercial & 

Industrial 
2.187" dia. 

MODEL 83 
Optical 
1.5" dia. 

MODEL84A 
Optical 
2.2" dia. 

HYBRID TECHNOLOGY 

MODEL EHC25 
Housed Unit 
with Integral 

Coupling 
2.5" dia. MODEL 23/35 

Optical 
Commercial & 

Military 

MODEL 43 
Multi-Turn 

4.3" dia. 

ABSOLUTE /INCREMENTAL MODULAR MODELMGC 
Absolute 
Optical 

MODEL6D 
Optical 
6" dia. 

MOTOR} 
ENCODER 
PACKAGE 

LIttan 
Encoder 

EEM 1989 

MODEL 11 
Pin Contact/Optical 

MODEL 815 
Incremental 

Optical 
1.5" dia. 

TRACKBALL SYSTEMS 

Commercial & 
Military 
4" sq. 

Commercial 
3" sq. 

RS232 Interface 
Option 

MODEL 721 
Incremental 

Optical 
2.2" dia. 

2" dia. 

MODEL820A 
Incremental 

Digital 
2.1" dia. 

HYBRID TECHNOLOGY 

Special 
Push Button 

Model 

SPECIALS/CUSTOM 
DESIGN 

Incremental 
Military 

Optical 
Detented 
Switch 

The Litton Encoder team leads the way with encoders and special products that help you build 
more reliable, higher quality, cost-effective products with the precision you need. 
Our product lineup is the broadest in the industry and meets a wide range of requirements in 
applications from robotics, computer peripherals, medical equipment, and industrial controls to 
specialized, high-reliability designs for aerospace and defense. 
For anything from simple modular kits to sophisticated custom designs, put Litton Encoder on 
your design team. For complete data and specifications, contact -

The Marketing Department 
Litton Encoder Division 

20745 Nordhoff Street 
Chatsworth, California 91311·5979 

Telephone (818) 341·6161 FAX 818·882·4553 TWX 910.494·1229 

For manufacturers' sales offices, see yellow pages 8-1963 



5500 TRANSDUCERS & ENCODERS 

Optical Shaft Encoders 
Incremental Encoders manufactured by Lucas Ledex Inc. 

LC-23 Instrument Encoder 

Low cost, high performance self-contained encoder 
which meets OEM requirements for high quality and 
offers features of more expensive units. LED light source, 
single or dual channel complementary outputs and 
optional marker pulse. 

Stock models avaUable. Request Bulletins 842 and 855. 

Tru-Mite Industrial Encoder 

High performance, industrial duty, incremental encoder 
with 3fs" diameter shaft and sealed bearings. Cast 
aluminum housing with flange or servo mount. Side or 
end-mounted MS connector. LED light source. English! 
Metric combinations available. 

Stock models avaUable. Request Bulletin 836. 
Tru-MlIe is a registered trademark of Lucas Ledex Inc. 

Tru-Tac Industrial Encoder 

Economical, industrial duty, incremental encoder with 
double-ended, %" diameter shaft and sealed bearings. 
Foot or face mounting and MS connector. LED light 
source. 

Stock models available. Request Bulletin 835. 

Lucas Ledex k' Lucas Ledex Inc. 
P.O. Box 427 
Vandalia, Ohio 45377-0427 U.S.A. 

8·1964 For manufacturers' sales offices, see yellow pages 

5500 

Phone: 513-898-3621 
TWXlTelex: 6874241, 6874243 
FAX: 513-898-8624 

EEM 1989 



5500 TRANSDUCERS & ENCODERS 

Optical Shaft Encoders 
Incremental Encoders manufactured by Lucas Ledex Inc. 

Trim-Step@ Modular Encoder 

Rugged, modular, incremental encoder designed to be 
integrally mounted on a stepper motor. Consists of a 
cylindrical slotted rotor and concentric stator. High shaft 
end play tolerance (.020"). Easy to install. 

Stock models available. Request Bulletin 820. 
Trim-Step is a registered trademark 01 Lucas Ledex Inc. 

K Series Modular Encoders 

Two sizes of low cost. modular encoders designed for 
integral mounting on servo or stepper motors. Consists 
of a low inertia disc, photohead, and dust cover. Units 
are prealigned to minimize user installation time. 

a 
to N/A x 
50 .8 L 

a 1.5DrA 
TTL to N/A x 

50 .75L 

Stock models available. Request Bulletins 843 (K3) and 846 (KI5). 

L Series and Explosion Proof (EX) Series 

Designed for use in very severe environments. Large 
sealed bearings handle radial shift loads up to 100 Ibs. 
Shaft seal and gasketed housing provide NEMA 4 integ
rity. For L Series information, request Bulletin No. 844. 

EX Series is Factory Mutual approved for use in a 
range of hazardous environments, indoor and outdoor. 
For EX Series information, request Bulletin No. 848. 

5500 

LSeries Explosion Proof (EX) Series 

Lucas Ledex ~, Lucas Ledex Inc. 
P.O. Box 427 
Vandalia, Ohio 45377-0427 U.S.A. 

EEM 1989 For manufacturers' sales offices, see yellow pages 

Phone: 513-898-3621 
TWXlTelex: 6874241, 6874243 
FAX: 513-898-8624 

8-1965 
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SERIES 

02A 

09A 

lOA 

lOB 

HE 

PREX 

HEDS-5000 

HEDS-5500 

HEDS-6000 

MCX-02X 

MCX-02D 

MCX-02M 

MCX-02J 

MCX-02A 

MCX-02P 

MCX-02S 

MCX100 

TRANSDUCERS & ENCODERS 

Micro Mo" 
MINIATURE ELECTRIC DRIVE SYSTEMS AND ROTARY 
POWER TRANSMISSION COMPONENTS UP TO 1 H.P. 

• Special resolutions & integrated motor-encoder packages available . 
• Built-in circuitry available on most models. 

CASE DIAMETER STD. 
(mm) (in.) OPERATION RESOLUTION (PPR) 

22 .866 OPTICAL 15 

22 .866 OPTICAL 180 

22 .866 OPTICAL 100 

22 .866 OPTICAL 100 

15 OR 16 .591/.630 MAGNETIC 15,16 

40 1.575 OPTICAL 100,200,250,300 
360,400,500,600 

28 1.102 OPTICAL 100,192,200,256, 
360,400,500,512 

30 x 41.1 1.18 x 1.62 OPTICAL 96,100,192 
400,500,512 

56 2.205 OPTICAL 192,200,400,500, 
512,1000,1024 

FEATURES 

MAIN CONTROLLER BOARD AXES 

DAUGHTER BOARD 2 AXES/BOARD 

CONTROLLER MANUAL 

JOYSTICK 

AMPLIFIER 5,10,30 AMP 

EPROM PROGRAMMER BOARD 

CUSTOM SOFTWARE 

SPECIAL DESIGN CONTROL BOARD 

OUTPUT 

2 CHANNEL QUASISINUSOIDAL 

2 CHANNEL QUASISINUSOIDAL 

2 CHANNEL QUASISINUSOIDAL 

2 CHANNEL; SQUARE 

2 CHANNEL; SINE OR SQUARE 

2 CHANNEL + INDEX; SQUARE 

2 CHANNEL + INDEX; SQUARE 

2 CHANNEL + INDEX; SQUARE 

2 CHANNEL + INDEX; SQUARE 

OPTIONS 

SERVO; SELECT BLDC & STEP 

MAX = 8 AXES/SET 

PWM 

• Ask about our "Guaranteed Stock Program" with expedited sample delivery . 
• Ship-from-Stock Program available for OEM Blanket Orders. 

Micro Mo ELECTRONICS INC. 
742 - 2nd Avenue South 1 St. Petersburg, Florida 33701 1 Phone: 813/822-25291 Telex: 807-9821 Fax: 813/821-6220 

For full catalog & latest data sheets, call (813) 822-2529 

8-1966 For manufacturers' sales offices, see yellow pages 
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5500 TRANSDUCERS & ENCODERS 

Piezoelectric Ceramics and 
Transducers 

External Appearance Description 

t:==':::::j Electrodes are provided at the both 

"" E=J sides of the disk to generate radial 
'" i5 mode and thickness mode (also with 

column type). 

~ 81 Electrodes are provided on the interior 
"0 and exterior surfaces of the cylinder to .: 
>- generate hoop mode, thickness mode 
(.) and length mode. 

(I) 1--'--1 Electrodes are opposingly provided on 
.... (1) 

the both sides of the plate to generate ca_ 

i~=, ~ca 
thickness mode and length mode (also go.. 
with square pillar type). 

~(I) 

~~ Electrodes are provided on the both -a. 
~ca ,----J ends of the ring to mainly generate I:..c 

.:i'" thickness mode. 

MURATA ERIE NORTH AMERICA 

How to Denote Type Number 

(Example) @] [Q] - 11001 -12001 
CD C?l ® @ 

GlSignifies material, P-3 (expressed as 5 if P-5). @Disk shape 
®Diameter, 0 (mm) ®Resonant frequency (KHz) 

(Example) rn [fJ - ~ - QQJ - 14001 
CD C?l ® @ @ 

GlSignifies material, P-5. @Cylindricalshape. ®Diameter, 0 (mm). 
®Height, h (mm). @Resonantfrequencyordesired mode (KHz). 

(Example) [Z][B]- lm-[QJ- 130001 
CD C?l ® @ @ 

GlSignifies material, P-7. @Square plate shape. ®Lengthwise 
size, a (mm). ®Widthwise size, b (mm). @Resonantfrequencyor 
desired mode (KHz). 

(Example) ~LgJ-l§QJ -~- ~ 
CD C?l ® @ @ 

GlSignifies matenal, P-3. @Annular shape. ®Outer diameter, 0 
(mm). ®Inner diameter, d (mm). @Resonant frequency (KHz). 

1. Bimorph Type Actuator PHYSICAL CONSTANTS OF PIEZOTITE® 

Fig. 1 
Width: a=10.0 mm 
Thickness: 2t=0.6 mm 
Material: P-5D 

Frequency 
Constant 

Electro-

Constant 

Thickness mode 

Length mode 

Radial mode 

Thickness mode 

Symbol Unit 

f·t 

f·1 Hz·m 

f·D 

k33 

P-3 P-5 P-6E P-7 

2560 1960 2000 1BOO 

22BO 16BO 1700 1450 

3100 2220 2320 2000 

0.49 0.68 0.59 0.70 

2. Multilayer Type Actuator 
mechanical Length mode k31 - 0.19 0.30 0.26 'D.30 
Coupling 

Radial mode kp 0.32 0.52 0.45 0.60 

Fig. 2 
Area: S = 25 mm 
Thickness: t=0.5 mm 
No. of layers: a=20 
Material: P-7 

Coefficient 
Piezoelectric Thickness mode 
Strain 

Length mode Coefficient 

Voltage Output Thickness mode 
Coefficient Length mode 

Dielectric Constant 

Young's Modulus 

Density 

d33 10-12 

d31 mN 

g33 10-3 

g31 V'mIN 

e -

E 1010 
N/m2 

103 
p kg/m3 

172 317 234 412 

5B 105 100 194 

15.2 2B.9 19.0 24.0 

5.3 10.2 B.3 11.0 

1150 1300 1350 1900 

11.4 B.2 B.5 6.2 

5.3 7.2 7.4 7.4 

3. Ink-Jet Actuator Mechanical Q Om - 400 230 420 BO 

Curie Point Tc °C 110 260 275 320 

Fig. 3 Poisson's Ratio (J - 0.31 0.32 0.31 0.37 

Shaded Section: Electrode 
d 1 > 1.5 mm Thermal Expansion a 10-6j'C 15.0 

(2090'CI 
2.0 1.5 5.0 

1O-300°CI 1O-300°C( IHOO°C) 
d2 > 1.0 mm 
I: 10-20 mm 

(Sectional View) 

CLASSIFICATION AND MAIN APPLICATIONS OF PIEZOTITE® 

Material Outstanding Feature Main Application 

A most broadly used material having barium titanate as a main For powerful ultrasonic oscillation such as cleaner, 
P-3 constituent mixing other components to improve temperature processing equipment, etc., fish finder, underwater 

characteristics around normal temperature. sounding equipment, etc. 

Titanate-zirconate is used as main constituent. Electromechanical Powerful ultrasonic oscillation and high pressure 
P-5 transformation efficiency is great. This material resists against a high generation such as for high-performance and high 

temperature of 200°C and has an excellent aging resistivity. temperature cleaner or processing equipment, etc. 

Like P-5, titanate-zirconate is used as a main constituent. P-7 has Record player pickup, microphone, aerial ultrasonic 

P-7 a greater electromechanical transformation efficiency than P-5. equipment, high band resonator, etc. 
Especially, this material is suitable for application into nonoscillating 
system for its low mechanical Q. 

MURATA ERIE NORTH AMERICA 2200 Lake Park Dr., Smyrna, Georgia 30080 Tel: (404) 436-1300 Telex: 54-2329 TWX: 810-766-1531 

EEM 1989 For manufacturers' sales offices, see yellow pages B·1967 



SSOO TRANSDUCERS & ENCODERS S500 

WATT TRANSDUCERS 
AC WATT TRANSDUCER MODEL PC5 

FEATURES 
SINGLE PHASE 50/60 HERTZ 

APPLICATIONS 
• Accurate regardless of phase, voltage unbalance, 

current unbalance, or power factor. 

• Output is proportional to true power delivered to a load; 
P=EI(COS 9). Provides bi-directional operation. 

• Factory calibration of all units traceable to NBS. 

• Equipment power consumption 

• For use with SCR controls, chopped waveforms, or 
where harmonic components exist. 

• Standard outputs provide signal for 
interface with meters, recorders, or data 
acquisition equipment. 

MODELS WITH INTEGRAL CURRENT N SE SOR (SINGLE ELEMENT) 

INPUTS F.S.IN SENSOR 

VOLTAGE CURRENT (WAITS) SIZE 
0-1mA* 

Oto lS0 o to 1.0 100 N 103A 
Oto 2.S 2S0 0 106A 
Oto 5.0 500 001A 
Oto 10.0 1000 T 010A 
Oto lS.0 lS00 019A 
Oto 20.0 2000 A 117A 

o to JOO o to 1.0 ~QO P l04A 
o to 2.S SOO P 

107A 
Oto. S.O 1000 002A 
Oto 10.0 2000 L 011A 
Oto lS.0 3000 I 020A 
o to 20.0 4000 ,.. 110A 

o to 600 o to 1.0 SOO 
A 

105A 
Oto 2.S 1000 108A 
Oto S.O 2000 B 003A 
Oto 10.0 4000 L 012A 
Oto lS.0 6000 E 021A 
o to 20.0 8000 lllA 

Highlighted models, (SA), can be used with customer's existing 
current transformers. 
*Denotes self-powered unit, limiting input voltage ranges to: 

8S-13S for lS0V models 
200-280 for 300V models 
380-SS0 for 600V models 

** 4-20mA loop-powered unit, (lS-40Vdc). 
All others require 11SVAC (+/-10%) instrument power (SO/60Hz.). 

0-1mA 
1036 
1066 
00lB 
0106 
0196 
1176 
104B 
1076 
002B 
011B 
0206 
110B 
105~ 
1086 
003B 
0126 
021B 
lllB 

MOOELNUMBERPC5- StANDARD OUTPUTs 
0-10Vdc* 0-10Vdc 4-20mA 4-20~A** O-SVdc* O-SVdc 

103C 103D 103E 103E2 103CXS 103DXS 
106C 106D 106E 106E2 106CXS 106DXS 
00lC 0010 00lE 001E2 00lCXS 0010XS 
010C 010D 010E 010E2 010CXS 010DXS 
019C 019D 019E 019E2 019CXS 019DXS 
117C 117D 117E 117E2 117CXS 117DXS 
lQ~~ ~Q~D 104E 104E2 10~~~~ 10~Q~~ 
107C 107D 107E 107E2 107CXS 107DXS 
002C 002D 002E 002E2 OQ2CXS 002DXS 
011C 0110 011E 011E2 011CXS 011DXS 
020C 020D 020E 020E2 020CXS 020DXS 
110C 110D 110E 110E2 110CXS 110DXS 
10S<,; 
108C 

105Y 
108D 

1051;: 
108E 

1051;:2 
108E2 

105<';)(~ 
108CXS 

105y)(~ 
108DXS 

0030 003D 003E 003E2 003CXS 003DX5 
012C 012D 012E 012E2 012CXS 012DXS 
021C 0210 021E 021E2 021CXS 021DXS 
lllC 1110 111 E lllE2 IIICXS 1110XS 

MILLIVOLT OUTPUTS AVAILABLE- CONSULT FACTORY 

ORDERING .. ·INFORM.nON 
Example: Self-powered, single-phase, 

120V, SA input with 0-5Vdcautput. 
PC5-001CX5 

MODELS SUPPLIED WITH EXTERNAL SENSOR (SINGLE ELEMENT) 

INPUTS F.S.IN SENSOR MOOeL NUMBER .•. PCS··STANDARDOUTPUTS 
VOLTAGE CURRENT (WAITS) SIZE 

o-1mA* 0-1mA 0-10Vdc* 0-10Vdc 4-20mA 4-20mA** O-SVdc* o-SVdc 

o to lS0 Oto SO SK W 049A 049B 049C 049D 049E 049E2 049CXS 049DXS 
o to 100 10K W OS8A OS86 OS8C 058D 058E 058E2 OS8CXS 058DXS 
Oto 200 20K W 067A 0678 067C 067D 067E 067E2 067CXS 067DXS 
Oto 400 40K X 076A 0768 076C 076D 076E 076E2 076CXS 076DX5 
Oto 600 60K X 085A 08S8 08SC 085D 085E 08SE2 08SCXS 08SDX5 
Oto 1000 lOOK Y 094A 0946 094C 094D 094E 094E2 094CXS 094DX5 

Ot0300 Oto 50 10K ~ ggg~ ggg~ 050<,; gggg OSOl;: OSOl;:2 050<,;)(S OSoy)(5 
o to 100 20K OS9C OS9E OS9E2 OS9CXS OS90X5 
Oto 200 40K W 068A 0688 068C 0680 068E 068E2 068CXS 0680X5 
Oto 400 80K X 077A 0776 077C 0770 077E 077E2 077CXS 0770XS 
Oto 600 120K X 086A 0866 086C 0860 086E 086E2 086CX5 0860X5 
o to 1000 200K Y 09SA 0956 095C 09S0 09SE 095E2 09SCXS 09SDX5 

Ot0600 Oto 50 2q~ ~ Q~~A Q~~B g~6g g~68 05!~ OSlE2 OS!~~? 051DXS 
o to 100 40K 060A 0608 060E 060E2 060CX5 0600XS 
Oto 200 80K W 069A 0696 069C 0690 069E 069E2 069CXS 069DX5 
Oto 400 160K X 078A 0786 078C 0780 078E 078E2 078CXS 0780X5 
Oto 600 240K X 087A 0878 087C 0870 087E 087E2 087CXS 0870X5 
Oto 1000 400K Y 096A 096B 096C 0960 096E 096E2 096CXS 0960X5 

CONTACT FACTORY FOR FREE COPY OF COMPLETE PRODUCT CATALOG 

OHIO SEMITRONICS, I N C 1205 CHESAPEAKE AVENUE, COLUMBus, OHIO 43212-2287 
_".141488-9581 FAX ••• 141 ...... 743 

. • TO PLACE AN ORDER: 1-800-537-6732 

B·1968 For manufacturers' sales offices, see yellow pages EEM1989 



5500 TRANSDUCERS & ENCODERS 5500 

WATT TRANSDUCERS 
AC WATT TRANSDUCER MODEL PCS 

THREE PHASE· THREE WIRE 50/60 HERTZ 

MODELS WITH INT EG RAL C UR N N RE T SE SOR (DOUBLE ELEMENT) ~ 

INPUTS F.S.IN SENSOR unnS:1 NIIIIAS:A p,CS. .OUTpmg '" 'ii 

VOLTAGE CURRENT (WATTS) SIZE 0-1mA* 0-1mA 0-10Vdc* 0-10Vdc 4-20mA 4-20mA** 0-5Vdc* 0-5Vdc 

o to 150 1K N 004A 0048 004C OO4D 004E 004E2 004CX5 OO4DX5 
o to 10 2K 0 013A 0138 013C 013D 013E 013E2 013CX5 013DX5 
o to 15 3K 

T 
022A 0228 022C 022D 022E 022E2 022CX5 022DX5 

Ot020 4K A 112A 1128 112C 112D 112E 112E2 112CX5 112DX5 
oto 300 ~~ P g~~~ g~~~ g~fc g~~g ~~~ ~~~ ~~g~~ ~~g~~ o to 10 P 

o to 15 6K L 023A 0238 023C 023D 023E 023E2 023CX5 023DX5 
Ot020 8K I 113A 1138 113C 113D 113E 113E2 113CX5 113DX5 

utoouu 
o to 10 :~ A ~~~ g~~~ g~~ ~~ g~~ '~~ ~~~~ ~~~~ B 
Oto 15 12K L 024A 0248 024C 024D 024E 024E2 024CX5 024DX5 
Ot020 16K E 114A 1148 114C 114D 114E 114E2 114CX5 114DX5 

Highlighted models, (5A), can be used with * Denotes self-powered unit, limiting input 

150V models may be used with single-phase, 85-135 for 150V models 
customer's existing current transformers. voltage ranges to: __ ' _"" 

t*h*ree wire, 120V Edison systems. 32S000-25S500 ffoorr 360000VV mmoOddeellSs "iii, c' ~ ,,", 

4-20mA loop-powered unit (15-40Vdc). - , 

MODELS SUPPLIED WITH EXTERNAL SENSORS (DOUBLE ELEMENT) 

INPUTS F.S. IN SENSOR 1--__ -.--__ -"M""O""D""E""'L..,.N""U.."M""'B""E ... R'--P'--"'C"'5i--""ST...,A""N""D""A"'lR ... D<;.;'OUTP",,"><.' u,' ...,UT..,' ""S'--__ ,----__ -I 
VOLTAGE CURRENT (WATTS) SIZE 

o to 150 

Oto 00 

Oto 600 

INPUT 

Oto 50 
o to 100 
Oto 200 
Oto 400 
Oto 600 
Oto 1000 
Oto 50 
o to 100 
Oto 200 
Oto 400 
o to 600 
Oto 1000 
Oto 50 
o to 100 
Oto 200 
010 400 
o to 600 
o to 1000 

10K 
20K 
40K 
80K 

120K 
200K 

20 
40K 
80K 

160K 
240K 
400K 

40 
SOK 

160K 
320K 
480K 
SOOK 

w 
w 
w 
X 
X 
Y 

w 
w 
X 
X 
Y 

MODEL PCS SPECIFICATIONS 
OUTPUT 

4-20mA** 

VOLTAGE: See tables OUTPUT RIPPLE: Less than 1% 
CURRENT: See tables OUTPUT LOADING (OHMS): 
FREQUENCY RANGE: 48 to 70 Hz. Option: A-B: 0-10K 
RESPONSE (Transient 90%): C-D: Greater than 2K 

With integral sensors: Less than 100 microSeconds E-E2: 0-1.5K 
With current transformers W,X, and Y: 1 mS CX5-DX5: Greater than 2K 

BURDEN: RESPONSE TIME (90%): 250 mS 
Voltage: 1.25VA FIELD ADJUSTABLE CAL.: +/- 10% 
Current: 1.25VA ACCURACY +/- 0.5% 
Optional output amplifier: 2 Watts Includes combined effects of power factor, linearity, 

CURRENT OVERLOAD: repeatability, and current sensor. 
2 times full scale (cont.); 6 times full scale (10 Sec.) TEMPERATURE EFFECT (-10° to 60°C): 

DIELECTRIC TEST (InpuVOutpuVCase): 1500VAC (RMS) +/- 1.0% of reading 
SURGE: Withstands IEEE SWC test +/- 0.1 % F.S. output 

CONTACT FACTORY FOR FREE COpy OF COMPLETE PRODUCT CATALOG 

OHIO S,EMITRONICS INC =N~~==~ENUE.COLU"8U~~::':::O~~ 
, • TO PLACE AN ORDER: 1-800-537-6732 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1969 



5500 TRANSDUCERS & ENCODERS 5500 

WATT TRANSDUCERS 
AC WATT TRANSDUCER MODEL pes 

THREE· PHASE-FOUR WIRE 50/60 HERTZ 

MODELS WITH INTEGRAL CURRENT SENSOR THREE ELEMENT 

o to lS0 

NOTE: PART NUMBERS 7.5 ANO 8.S DENOTE 21/2 ELEMENT UNITS 

ADDITONAL OUTPUTS AVAILABLE- CONSULT FACTORY 
Highlighted models, (SA), can be used with customer's existing 
current transformers. ORDERINGfNFORMATION 
All voltage specifications are line-to-neutral voltage. 
*Oenotes self-powered unit,limiting input voltage ranges to: 

85-135 for 150V models 
200-280 for 300V models 
380-SS0 for 600V models 

**4-20mAloop-powered unit(15-40Vdc). 

Example: Self-powered, three phase
four.wire, 120V, SA inputwith~SVdc 
output. 

All others require 115VAC (+/-10%) instrument power (SO/60Hz.). 

MODELS SUPPLIED WITH EXTERNAL SENSORS (THREE ELEMENT) 
INPUTS F.S.IN SENSOR .Ij nnlll .. 

VOLTAGE CURRENT (WATTS SIZE D-1mA" D-1mA D-10Vdc" D-10Vdc 4-20mA 4-20mA"" 

Oto 150 Oto 50 15K W 055A 055B 055C 0550 055E 055E2 
Oto 100 30K W 064A 064B 064C 0640 064E 064E2 
Oto 200 60K W 073A 073B 073C 0730 073E 073E2 
Oto 400 120K X 082A 082B 082C 0820 082E 082E2 
Oto 600 180K X 091A 091B 091C 0910 091E 091E2 
Otol000 300K Y 100A 100B 100C 1000 100E 100E2 

Ot0300 Oto 50 30K ~ OS6A 056B 056(; 0560 056E:: OS6E2 
o to 100 60K 065A 065B 06SC 06S0 065E 065E2 
Oto 200 120K W 074A 074B 074C 0740 074E 0;:4E2 
Oto 400 240K X 083A 083B 083C 0830 083E 083E2 
Oto 600 360K X 092A 092B 092C 0920 092E 092E2 
Otol000 600K Y lOlA 101B 101C ,010 101E 101E2 

MODEL PCS SPECIFICATIONS 

INPUT OUTPUT 
VOLTAGE: See tables OUTPUT RIPPLE: Less than 1% 
CURRENT: See tables OUTPUT LOADING (OHMS): 
FREQUENCY RANGE: 48 to 70 Hz. Option: A-B: 0-10K 
RESPONSE (Transient 90%): C-D: Greater than 2K 

With integral sensors: Less than 100 microSeconds E-E2: 0-1.SK 
With current transformers W,X, and Y: 1 mS CXS-DXS: Greater than 2K 

BURDEN: RESPONSE TIME (90%): 2S0 mS 
Voltage: 1.2SVA FIELD ADJUSTABLE CAL.: +/- 10% 
Current: 1.2SVA ACCURACY +/- 0.5% 

D-5Vdc" D-5Vdc 

055CX5 0550X5 
064CXS 0640X5 
073CXS 0730XS 
082CX5 0820X5 
091CX5 09l0X5 
100CX5 1000X5 
056(;XS 0560XS 
065CX5 0650X5 
074CXS 0740X5 
083CX5 0830X5 
092CX5 0920X5 
101CXS 1010XS 

Optional output amplifier: 2 Watts Includes combined effects of power factor, linearity, 
CURRENT OVERLOAD: repeatability, and current senSor. 

2 times full scale (cont.); 6 times full scale (10 Sec.) TEMPERATURE EFFECT (-10" to 60°C): 
DIELECTRIC TEST (Input/Output/Case): lS00VAC (RMS) +/- 1.0% of reading 
SURGE: Withstands IEEE SWC test +/- 0.1 % F.S. output 

CONTACT FACTORY FOR FREE COPY OF COMPLETE PRODUCT CATALOG 

OHIO SEMITRONICS INC 1205 CHESAPEAKEAYENUE,COLU_us, OHIO 43212-228. 7 
PHO"E.'.1 .. ' ....... 1 FAX.,.1 .. ,4M-0743 

, • TO PLACE AN ORDER: 1-800-537-6732 

8·1970 For manufacturers' sales offices, see yellow pages EEM1989 



5500 TRANSDUCERS & ENCODERS 5500 

WATT TRANSDUCERS 
PRECISION AC WATT TRANSDUCER MODEL GW5 

FEATURES 
ACCURATE TO 0.20/0 OF READING 

APPLICATIONS 
• Accurate regardless of variations in voltage,current, 

power factor, or load. 
• Equipment monitoring for process control. 

• Available with 1, 2, 21/2, or 3 element configurations. 
• Integration into energy management systems, or a 

variety of sub-metering applications. 
Provides bi-directional operation. 

• Measurement using direct-connection, current 
• Accuracy maintained over wide temperature range, tranformers, or potential transformers, 

factory calibration traceable to NBS. 

AC WATT TRANSDUCER-INTEGRAL CURRENT SENSOR 
INPUTS F.S.IN PHASE MODEL NUMBERGWS- STAt-fPAROOlJTFlUTS ..... 

(WATTS) CONFIG. 
VOLTAGE CURRENT 0-1mA* 0-1mA 0-10Vdc* 0-10Vdc 4-20mA 4-20mA** 0-5Vdc* 

o to 150 Oto 6.25 500 1 Ph.-2W 001A 
1000 3Ph.-3W OO4A 

~~ 3Ph.-4W ~~J: 3Ph.-4W 
Oto 10.00 1000 lPh.-2W 010A 

2000 3Ph.-3W 013A 
3000 3Ph.-4W 016A 

Oto 20.00 2000 lPh.-2W 019A 
4000 ~~~.-~~ g~~ 6000 ::II -4' 

010300 Oto 6.25 ~ggg ~~~:~~~ gg~~ 
3000 3Ph.-4W 008A 

o to 10.00 2000 1Ph.-2W 011A 
4000 3Ph.-3W 014A 
6000 3Ph.-4W 017A 

01020.00 4000 1Ph.-2W 020A 

1~ggg ~~~.~~~ g~~! 
Oto 600 010 6.2S ~888 l~th.~~~ gg~~ Ph.- W 

o to 10.00 
i8?0 

1Ph.-2W 012A 
8 00 3Ph.-3W 01SA 

01020.00 8000 1Ph.-2W 021,,:, 
16000 3Ph.-3W 024A 

Highlighted models, (6.25A), can be used with customer's eXlsling 
current transformers. 

*Denotes self-powered unil, limiling inpul voltage ranges to: 
8S-13S for lS0V models 

200-280 for 300V models 
380-S50 for 600V models 

0018 00lC 
OO4B 004C 

~: ~lg 
010B 010C 
013B °1~g 016B 01 
019B 019C 

g~~~ g~~g 
gg~~ gg!g 
008B 
011B 01~~ 
014B 014C 
017B 017C 
02013 
g~~~ 

02~~ 

g~~ 
gg~~ gg~g 
012B 01~(; 
01SB 01SC 
021~ 
024B 

021~ 
024C 

0010 00lE 001E2 001CX5 
0040 OO4E 004E2 004CX5 
.~l8 .. f.l~ ~~. .~~~ 
0100 010E 010E2 010CX5 
0130 013E 013E2 °1~g~s 0160 016E 016E2 01 XS 
0190 019E 019E2 019(;XS 

g~~g g~~~ g~~~~ g~~g~~ 
gg~g gg~~ gg~~~ gg~g~~ 
0080 008E 008E2 008CXS 
0110 011E 011E2 011CXS 
0140 014E 014E2 014CXS 
0170 017E 017E2 017CXS 
020D 020E 0201::2 02~~~~ 
g~~g g~~~ g~~~~ g~~~~ 
gg~g gg~~ gg~~~ gg~~; 
0120 012E 012E2 01~(;XS 
01S0 01SE 01SE2 015CXS 
021.Q 
0240 

021~ 
024E 

021.~2 
024E2 

021~?,:S 
024CXS 

ORDERING INFORMATION 
Example: .Selt.powered, single-phase, 

120V,5A input ViithQ.5Vdcoulput 
GW5-001ClCS 

0-5Vdc 

001DX5 
OD40X5 

~lg:3 
010DX5 
013DXS 
016DXS 
019DXS 

g~~g~~ 
gg~g~~ 
008DX5 
011DXS 
014CXS 
017DXS 
020DXS 

g~~g~~ 
8g~g~~ 
012DXS 
01SDXS 
021DXS 
024DXS 

**4-20mA loop-powered unit, (1S-40Vdc). OPTIONAL 50 Hz. OPERATION- CONSULT FACTORY 
All others require 11SVAC instrument power (+/-10%). 

INPUT 
MODEL GW5 SPECIFICATIONS 

OUTPUT 
SEE TABLE FOR VOLTAGE AND CURRENT RANGES 
FREQUENCY RANGE: S8 to 62 Hz. 
POWER FACTOR: Any 
BURDEN: 

Voltage: LessthanO.1VA 
Current: Less than 0.28VA per element 

OVERLOAD: 
Voltage (cont.): Consultfactory 
Current (cont.): Consult factory 

DIELECTRIC TEST (Input/Output/Case): 1S00VAC 

OUTPUT RIPPLE: Less than O.S% 
OUTPUT LOADING (OHMS): 

Option: A-B: 0-10K 
C-D: Greater than 2K 
E-E2: 0-1.SK 
CXS-DXS: Greater than 2K 

RESPONSE TIME (99%): Less than 400 mS 
COMPLIANCE VOLTAGE: 12Vdc min. 
OPEN CIRCUIT VOLTAGE: +/-1SVdc 

ACCURACY +/- 0.2% RDG. +/- 0.05% F.S. 
TEMPERATURE EFFECT (-20° to 60°C): +/- 0.005%f'C 

CONTACT FACTORY FOR FREE COpy OF COMPLETE PRODUCT CATALOG 

O H I 0 S E M I TRO N I CS I NC 1205CHEIlAPEAKE AVEHUE,COLUMBUS, OHI0G212-2287 
PHONE'I814, __ 1 FAX'I814,-.o743 

, • TO PLACE AN ORDER: 1-800-537-6732 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1971 



5500 TRANSOUCERS & ENCOOERS 5500 

WATT ·HOURTRANSDUCERS 
[51 WATT/WATT-HOUR TRANSDUCER MODEL W 

FEATURES 
SINGLE PHASE 50/60 HERTZ 

APPLICATIONS 
• Accurate regardless of phase, voltage unbalance, 

current unbalance, or power factor. 

• Standard Analog outputs for Watts, relay contact or 5V 
pulse to indicate Watt-Hours. 

• Factory calibration traceable to NBS. 

• Equipment power consumption. 

• Can be easily integrated into building 
management systems. 

• Pulse outputs interface with electronic 
or mechanical counters for 
accumulation of Watt-Hours. 

MODELS WITH INTEGRAL CURRENT SENSOR (SINGLE ELEMENT) 
INPUTS F.S.IN SENSOF1 MODELNUMBEflW~STANBARI)WA"'OUTPUTS MAX. WATT HR. OUTPUTS 

VOLTAGE CURRENT 
(WATTS SIZE 0-1mA* 0-1mA 0-10Vdc* 

Oto 150 Oto 1.0 100 
N 

103A 103B 
Oto 2.S 2S0 106A 106B 
0105.0 500 0 001A 0018 
Ot010.0 1000 T 010A 010B 
Oto 1S.0 1500 019A 019B 
Ot020.0 2000 117A 117B 

Ot0300 o to 1.0 200 P 104A 10~1:l 
Oto 2.S SOO 107A 107B 
Oto S.O 1000 P 0021\ 0028 
Oto 10.0 2000 L 011A 011B 
o to 1S.0 3000 020A 020B 
Ot020.0 4000 I 110A 110B 

Ot0600 Oto 1.0 SOO 

~ 
10SA 10SB 

Oto 2.S 1000 108A 108B 
ot05~0 2000 B OO3A 0038 
Oto 10.0 4000 012A 0128 
o to 1S.0 6000 L 021A 021B 
Ot020.0 8000 E 111A 111B 

Hlghhghted models, (SA), can be used with customer's eXisting 
current transformers. 
*Oenotes self-powered unit, limiting input voltage ranges to: 

1 03-13S for 1S0V models 
21S-2S0 for 300V models 
39S-SS0 for 600V models 

All others require 11SVAC (+/-10%) instrument power iSO/60Hz.). 
Optional 220VAC instrument power-Add suffix "-22" to part number. 

103C 
106C 
00lC 
010C 
019C 
117C 

~gjg 
002C 
011C 
020C 
110C 
10SC 
108C 
oo3C 
012C 
021C 
111C 

COUNT 
0-10Vdc 0-5Vdc* 0-5Vdc PERHR CONTACT 5VPULSE 

1030 103CX5 1030XS 
1060 106CXS 1060XS 
0010 001CX5 00lOXS 
0100 010CXS 0100XS 
0190 019CXS 0190XS 
1170 117CXS 1170XS 

~gj~ 10~~)(!> 10~y)(!> 
107CXS 1070XS 

100 ~ANDARt TTL 
2S0 OUTPUT OUTPUT 

5000 FOR FOR 
1000 WATT WATT 1S00 

HOURS. HOURS. 2000 
200 N/OSPST 5Vdc 
SOO RELAY PULSE. 

0020 002CXS 0020XS 1000 CONTACT ADD 
0110 011CXS 0110XS 2000 SUFFIX 
0200 020CXS 0200XS 3000 "_T" 
1100 110CXS 1100XS 
10~~ 10~~?<S 10S0XS 
1080 108CXS 1080XS 
0030 003C)(5 0030X5 

4000 TO 
SOO PART 1000 

NUMBER 2000 
0120 012CXS 0120XS 4000 
0210 021CXS 0210XS 6000 
1110 111CXS 1110XS SOOO 

CUSTOM COUNT RATES AVAILABLE- CONSULT FACTORY 

ORDERING·· ..• INFORM~t:ION 
E)(ample:SeIf~pQw8red,Siogle--pllase. 
120V,5A·i!'lputWit~.0·5Vdc.PlJtPut fl)l' 

watts, TTL pulse forwatthours. 
W-Q01CX5-T 

MODELS SUPPLIED WITH EXTERNAL SENSOR {SINGLE ELEMENT 
INPUTS F.S.IN SENSOR MODEL NUMBER .•. W'l'STANDAADwATTOUTPU1"S 

VOLTAGE CURRENT 
(WATTS SIZE 

0-1mA* 0-1mA 0-10Vdc* 0-10Vdc 0-5Vdc* 0-5Vdc 

MAX. WATT HR. OUTPUTS 
COUNT 
PERHR CONTACT ~NPULSE 

Oto 150 Oto 100 10K W OSSA 058B OS8C 0580 058CXS 0580XS 10000 STANDARD TTL 
Oto 200 20K W 067A 067B 067C 0670 067CXS 0670XS 
Oto 400 40K X 076A 076B 076C 0760 076CXS 0760XS 
Oto 600 60K X OSSA OS5B 08SC OSSO 08SCXS 08S0XS 
o to 1000 100K Y 094A 094B 094C 0940 094CXS 0940XS 

u to ;;suu g~~ ~gg ~g~ ~ g~~ g~~ g~~~ g~g g~~~~ g~~g~~ 

2000 OUTPUT OUTPUT 
4000 FOR FOR 
6000 WATT WATT 1000 

HOURS. HOURS. 
~ggg N/OSPST 5Vdc 

Oto 400 80K X 077A 077B 077C 0770 077CXS 0770XS 8000 RELAY PULSE. 
Oto 600 120K X OS6A OS6B 086C 0860 086CXS 0860XS 1200 CONTACT ADD 
Oto 1000 200K Y 09SA 09SB 09SC 09S0 09SCXS 09S0XS 2000 SUFFIX 

Ot0600 oto 100 40K ~ 060A 06013 060G 060[) g~gg~~ g~gg~~ Oto 200 80K 069A 069B 069C 0690 
Oto 400 lOOK X 078A 078B 078C 0780 078CXS 0780XS 
Oto 600 240K X 087A 087B 087C 0870 087CXS 0870XS 
Oto 1000 400K y 096A 0968 096C 0960 096CXS 0960XS 

4000 "_T" 
8000 TO 
1600 PART 2400 
4000 NUMBER 

CONTACT FACTORY FOR FREE COPY OF COMPLETE PRODUCT CATALOG 

OHIO SEMITRONICS INC t205CHESAPEAKE AVENUE,COLU •• us, OHIO 432t2-22B7 
PHONE: 16t414B6-956t FAX: 18t4) 4116-0743 

, • TO PLACE AN ORDER: 1-800-537-6732 

8-1972 For manufacturers' sales offices, see yellow pages EEM1989 



5500 TRANSDUCERS & ENCODERS 5500 

WATT-HOUR TRANSDUCERS 
reJ WATT/WATT-HOUR TRANSDUCER MODEL W 

THREE PHASE· THREE WIRE 50/60 HERTZ 

MODELS WITH INTEGRAL CURRENT SENSOR (DOUBLE ELEMENT) 

INPUTS F.S.IN SENSOR 

VOLTAGE CURRENT KwATTS) SIZE 
MOOELNUMBER W- STANDARD WATT OUTPUTS 

Q-1mA* Q-1mA Q-10Vdc* Q-10Vdc Q-5Vdc* Q-5Vdc 

MAX. WATT HR. OUTPUTS 
COUNTr------.----~ 

PER HR CONTACT V PULSE 

o to 150 uto !:l 
~~ 0 ~ ~¥;~ ~ ~~ ~~;g~~ ~;~~~ o to 10 T Oto 1S 3K 022A 0228 02~g 022D 022CX5 022DXS 

Oto 20 4K .e. 112A 1128 112 112D 112CX5 112DXS 
Oto 300 Oto 5 2K p oo5A OOS8 oose OO5D 00seX5 oo5DX5 

o to 10 4K p 014A 0148 014C 014D 014CX5 014DXS 
o to 1S 6K L 023A 0238 023C 023D 023CX5 023DX5 

ANDAR TTL 
OUTPUT OUTPUT. 

FOR 5Vdc 
WATT PULSE. 

HOURS. ADD 
N/O SPST SUFFIX 

Oto 20 SK I 113A 1138 113C 113D 113CXS 113DX5 RELAY "-T" 
Uto bUU ~:~ 19 :~ A ~~~~ ~~~~ ~~g lm~ ~~~~ lm~~~ B o to 1S 12K L 024A 0248 024C 024D 024CXS 024DXS 

CONTACT 

Ot020 16K E 114A 1148 114C 114D 114CXS 114DX5 ... 
Highlighted models, (5A), can be used with * Denotes self-powered unit, IImlling Input 
customer's existing current transformers. voltage ranges to: 

1 03-13S for 1S0V models 
1S0V models may be used with single-phase, 21S-2S0 for 300V models 
three wire, 120V Edison systems. 39S-SS0 for 600V models 

MODELS SUPPLIED WITH EXTERNAL SENSORS (DOUBLE ELEMENT) 

INPUTS F.S.IN ~ENSOR MODEL NUMBER W- STANDARD WATT OUTPUTS 

VOLTAGE CURRENT (WATTS SIZE Q-1mA* Q-1mA Q-10Vdc* Q-10Vdc Q-5Vdc* Q-5Vdc 

MAX. WATT HR. OUTPUTS 
COUNT 
PERHR CONTACT 5VPULSE 

o to 1S0 o to SO 10K W OS2A OS28 OS2C OS2D OS2CXS OS2DXS 10000 STANDAFIl TTL 
Oto 100 20K W 061A 0618 061C 0610 061CX5 061DXS 
Oto 200 40K W 070A 0708 070C 070D 070CX5 070DXS 
o to 400 SOK X 079A 0798 079C 079D 079CXS 079DXS 
o to 600 120K X OSSA OSS8 OSSC OSSD OSSCXS OSSDXS 
Oto 1000 200K Y 097A 0978 097C 097D 097CXS 097DXS 

Ot0300 Oto SO 20~ ~ 05~~ O~~ 0~1j OS~~ OS~Ij~S 05~~~5 o to 100 40K 062A 0628 062C 062D 062CXS 062DX5 

2000 OUTPUT OUTPUT 
4000 FOR FOR 
SOOO WATT WATT 1200 
2000 HOURS. HOURS. 

2000 N/OSPST 5Vdc 
4000 RELAY PULSE. 

Oto 200 SOK W 071A 0718 071C 0710 071CXS 071DXS SOOO CONTACT ADD 
Oto 400 160K X OSOA OS08 OSOC OSOD OSOCXS OSODX5 1600 SUFFIX 
Oto 600 240K X OS9A OS98 OS9C OS9D OS9CXS OS9DX5 
Oto 1000 400K y 09SA 09S8 09SC 09SD 09SCXS 09SDXS 

o to 600 Oto 50 40K W 054A 0548 054C 054D 054c;XS 054DX5 
o to 100 SOK W 063A 0638 063C 063D 063CXS 063DXS 
Oto 200 160K W 072A 0728 072C 072D 072CX5 072DXS 

2400 "-T" 
4000 TO 
4000 PART SOOO 

NUMBER 1600 
Oto 400 320K X OS1A OS18 OS1C OSlO OS1CX5 OS1DXS 3200 
o to 600 480K X 090A 0908 090C 090D 090CXS 090DXS 4S00 
Oto 1000 SOOK y 099A 0998 OGGC 099D 099CXS 099DXS SOOO 

MODEL W SPECIFICATIONS 
INPUT OUTPUT 
VOLTAGE: See tables WH RELAY: N/O SPST; 150VAC, 0.5A 
CURRENT: See tables CONTACT CLOSURE PERIOD: 100mS 
FREQUENCY RANGE: 50 to 70 Hz. OUTPUT RIPPLE: Less than 1 % 
POWER FACTOR: Unity to lead or lag 0 OUTPUT LOADING (OHMS): 
RESPONSE (Transient 90%): Option: A-B: 0-10K 

With integral sensors: Less than 100 microSeconds C-D: Greater than 2K 
With current transformers W,X, and Y: 1 mS CX5-DX5: Greater than 2K 

BURDEN: RESPONSE TIME (90%): 250 mS 
Voltage: 1.25VA FIELD ADJUSTABLE CAL.: +/- 10% 
Current: 1 .25VA ACCURACY +/- 0.5% 
Optional output amplifier: 2 Watts Includes combined effects of power factor, linearity, 

CURRENT OVERLOAD: repeatability, and current sensor. 
2 times full scale (cont.); 6 times full scale (10 Sec.) TEMPERATURE EFFECT (-10° to 60°C): 

DIELECTRIC TEST (Input/Output/Case): 1500VAC (RMS) +/- 1.0% of reading 
SURGE: Withstands IEEE SWC test +/- 0.1 % F.S. output 

CONTACT FACTORY FOR FREE COPY OF COMPLETE PRODUCT CATALOG 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1973 



5500 TRANSDUCERS & ENCODERS 5500 

WATT-HOUR TRANSDUCERS 
~ WATT/WATT-HOUR TRANSDUCER MODEL W 

THREE PHASE.FOUR WIRE 50,,0 HERTZ 

MODELS WITH INTEGRAL CURRENT SENSOR (THREE ELEMENT) 

INPUTS F.S.IN ·tj:)OELNUUBERW .. s-r"ARD.WAlTOU1'PUf$ 
VOLTAGE CURRENT (WATTS SIZE 0-1mA* 0-1mA 0-10Vdc* 0-10Vdc O-SVdc* O-SVdc 

o to 150 £Ho··S 1.500 ... 007A 0078 007C ~~~ ... 007CXS 007DX5 
o to 10 3000 016A 0168 016C 016CX5 016DX5 
o to 15 4500 N/A 025A 0258 025C 025D 025CX5 025DX5 
Ot020 6000 115A 1158 115C 115D 115CX5 115DX5 

Ot0300 ·8~~ 18 ~g88 .~. .... ~ .. .. gm g~~~ 017CX5 '~~DX~ 
Oto 15 9000 026A 0268 026C 026D 026CXS 026DXS 
Ot020 12000 116A 1168 116C 1160 116CXS 1160XS 

6000 
9000 

12000 

"-Tn 
TO 

PART 
NUMBER 

Highlighted models. (5A). can be used with customer's existing CUSTOM COUNT RATES AVAILABLE- CONSULT FACTORY 
current transformers. 
All voltage specifications are line-to-neutral voltage. ORDERINGINFORMA 110N 
*Oenotes Self-powered unit, limiting input voltage ranges to: Example: Self-powered. three phase-

103-135 for 150V models four wire, 120V, SA input with O-SVdc 
215-280 for 300V models output for watts, TTL pulse for watt 
39S-SS0 for 600V models hours. 

All others require 115VAC (+/-10%) instrument power (SO/60Hz.). W-007CX5-T 
Optional 220Vac instrument power-Add suffix "·22" to part number. .•• 

MODELS SUPPLIED WITH EXTERNAL SENSORS (THREE ELEMENT). ~~ 
INPUTS F.S.IN SENSOR r . MOI)I;!LtfUlmeR.W-STANDARDWATTOUTPUTS MAX. WATT HR. PUTPUTS 

VOLTAGE CURRENT (WATTS SIZE 0-1mA* 0-10Vdc* 0-5Vdc* 
COUNT 

~VPULSE 0-1mA 0-10Vdc 0-5Vdc PERHR CONTACT 

o to 150 Oto 50 15K W 055A 055~ OS5~ OSSO 055~XS 05SDXS ~ggg STANDARD TTL 
Oto 100 30K W 064A 0648 064C 0640 064CXS 064DXS OUTPUT OUTPUT. 
Oto 200 60K W 073A 0738 073C 0730 073CXS 073DXS 6000 FOR 5Vdc 
Oto 400 120K X 082A 0828 082C 0820 082CXS 082DXS 1200 WATT PULSE. Oto 600 180K X 091A 0918 091C 0910 091CX5 091DXS 1800 
o to 1000 300K y 100A 1008 100C 1000 100CXS 100DXS 3000 HOURS. ADD 

Oto 300 g:~ 188 ~g~ ~ O~~~ g~~ g~~g g~~8 Q~~~S g~~8~~ 3000 N/OSPST SUFFIX 
06SA 065CXS 6000 RELAY "_Tn 

Oto 200 120K W 074A 0748 074C 0740 074CXS 074DXS 12000 CONTACT TO 
Oto 400 240K X 083A 0838 083C 0830 083CXS 083DXS 2400 PART 
Oto 600 360K X 092A 0928 092C 0920 092CXS 092DXS 3600 NUMBER o to 1000 600K y 101A 1018 101C 1010 101CXS 1010XS 6000 

MODEL W SPECIFICATIONS 

INPUT OUTPUT 
VOLTAGE: See tables WH RELAY: N/O SPST; 150VAC, 0.5A 
CURRENT: See tables CONTACT CLOSURE PERIOD: 100mS 
FREQUENCY RANGE: 50 to 70 Hz. OUTPUT RIPPLE: Less than 1 % 
POWER FACTOR: Unity to lead or lag 0 OUTPUT LOADING (OHMS): 
RESPONSE (Transient 90%): Option: A-B: 0-10K 

With integral sensors: Less than 100 microSeconds CoD: Greater than 2K 
With current transformers W,X, and Y: 1 mS CX5-DX5: Greater than 2K 

BURDEN: RESPONSE TIME (90%): 250 mS 
Voltage: 1.25VA FIELD ADJUSTABLE CAL.: +/- 10% 
Current: 1.25VA ACCURACY +/- 0.5% 
Optional output amplifier: 2 Watts Includes combined effects of power factor, linearity, 

CURRENT OVERLOAD: repeatability, and current sensor. 
2 times full scale (cont.); 6 times full scale (10 Sec.) TEMPERATURE EFFECT (_10° to 60°C): 

DIELECTRIC TEST (Input/Output/Case): 1500VAC (RMS) +/- 1.0% of reading 
SURGE: Withstands IEEE SWC test +/- 0.1% F.S. output 

CONTACT FACTORY FOR FREE COpy OF COMPLETE PRODUCT CATALOG 

OHIO SEMITRONICS, I N C faos CHESAPEAKE AVENUE. COLUMBUS, OHIO 432fZ.2287 
PHONE. ,Sf4) 486-95IIf FAX; ,Sf414116-0743 

• TO PLACE AN ORDER: 1-800·537·6732 

8·1974 For manufacturers' sales offices, see yellow pages EEM1989 



5500 TRANSDUCERS & ENCODERS 5500 

WATT TRANSDUCERS 
VARIABLE FREQUENCY WATT TRANSDUCERMoDEL pca 

FEATURES 
SINGLE PHASE DC TO 400 HERTZ 

APPLICATIONS 
• Factory calibration traceable to NBS. 

• Input/output isolation. 

• Real-time indication of power, response time 
less than 50 microseconds. 

• Accurate monitoring of power that contains dc 
and non-sinusoidal AC components. 

• Ideal for use in SCR and other AC or dc switching 
circuitry. 

• Optional output for bi-directional indication. 

SINGLE PHASE-VARIABLE FREQUENCY (SINGLE ELEMENT) 

INPUT VOLTAGE INPUT CURRENT 

RANGE DESIGNATION RANGE DESIGNAllON 

0- 25 001 o- S 08 
0- 50 002 0- 100 01 
0-125 003 0- 200 02 
0-250 004 0- 300 03 
0-400 005 0- 400 04 
0-500 006 0- 600 05 
0-600 007 0-1000 06 

0-2000 07 

Highlighted models, (5A), can be used with customer's 
existing current transformers. 

All units require 115VAC instrument power (+/-10%). 
Full scale power (Watts) can be determined by the 

product of full scale input voltage and full scale input 
current. 

SENSOR MODEL PCS STANDARD OUTPUTS 
SIZE 0-1mA 0-10Vdc 4-20mA 4-12-20mA 0-5Vdc 

INTEGRAL ADD ADD ADD ADD ADD 
C 
D 
D 
D 
E 
E 
E 

SUFFIX SUFFIX SUFFIX SUFFIX SUFFIX 
"B" "0" "E" "EM" "DX5" 
TO TO TO TO TO 

PART PART PART PART PART 
NUMBER NUMBER NUMBER NUMBER NUMBER 

OPTIONAL SPUT-CORE CURRENT SENSOR AVAILABLE WITH 
UNITS OF 100 AMPS OR GREATER-ADD SUFFIX "S". 
LOWER CURRENT RANGES AVAILABLE-CONSULT FACTORY 

ORDERING INFORMATION 
Example: 120V, 100A input with split-

core sensor and 0-5Vde output. 
PC8-003-o1-DX5-S 

INPUT 

MODEL pca SPECIFICATIONS 
OUTPUT 

VOLTAGE: See tables 
CURRENT: See tables 
FREQUENCY RANGE: de to 400 Hz. 
POWER FACTOR: Any 
RESPONSE (Transient 90%): Less than 50 

microSeconds 
BURDEN (OHMS): 

Voltage: 
Less than 50V: Greater than 100K. 
Greater than 50V: Greater than 1 M. 

OVERLOAD: 
Voltage: 2 times full scale. 

Current: 
Using integral sensor: 2 times full scale. 

Using sensors C, D, E: 50 times full scale. 
DIELECTRIC TEST (Input/Output/Case): 1000Vdc 
SURGE: Withstands IEEE SWC test 

OUTPUT RIPPLE: Less than 1.0% at 60 Hz. 
OUTPUT LOADING (OHMS): 

Option: B: 0-10K 
D: Greater than 2K 
E-Em: 0-1.5K 
DX5: Greater than 2K 

RESPONSE TIME (90%): 
Less than 250 mS. 

FIELD ADJUSTABLE CAL.: +/- 10% 
ACCURACY +/- 1.0% F.S. 

Includes combined effects of voltage, current, load 
and power factor. 

TEMPERATURE EFFECT (OOC to 40°C): 
+/- 0.1 % F.S. 
+/- 1.0% RDG. 

INSTRUMENT POWER: 
115VAC, +/-10% (50 to 400 Hz.) 

CONTACT FACTORY FOR FREE COPY OF COMPLETE PRODUCT CATALOG 

OHIO SEMITRONICS INC =N~~~6~~ENUE,COLUIIBU~~(::::::O~~ 
, • TO PLACE AN ORDER: 1-800·537·6732 

EEM1989 For manufacturers' sales offices, see yellow pages B-1975 



5500 TRANSDUCERS & ENCODERS 5500 

VARTRANSDUCERS 
PRECISION VAR TRANSDUCER MODEL GV5 

FEATURES 
ACCURATE TO 0.20/0 OF READING 

APPLICATIONS 
• Accurate regardless of variations in voltage, current, 

power factor, or load. 

• Available with 1,2,21/2, or 3 element configurations. 
Provides bi-directional operation. 

• Accuracy maintained over wide temperature range, 
calibration traceable to NBS. 

• Equipment monitoring for process control. 

• Integration into energy management systems, or a 
variety of sub-metering applications. 

• Measurement using direct-connection, current 
tranformers, or potential transformers. 

VAR TRANSDUCER-INTEGRAL CURRENT SENSOR 
INPUTS F.S.IN PHASE .... MoDElNUMBERGVs. STANDARD OUTPUTS ... 

. .. 

(VAR) CONFIG. 
VOLTAGE CURRENT o-1mA* o-1mA 

o to 150 otO· ... 6.25 199& ti"tv2W .. ~ .. .• := ..... $Ph~·3W. 
i~ i~::!: ~~ <f.l: 

Oto 10.00 1000 1Ph.-2W 010A 010B 

~ggg 3Ph.-3W 013A 0138 
3Ph.-4W 016A 0168 

Ot020.00 2000 1Ph.-2W 019A 0198 
4000 3Ph.-3W 022A 022B 
6000 3Ph.-4W 025A 025B 

uta ;jUU uta c.<::> 

~ggg 
l~n.-<:W 

~~~~ ~~~~ ~ih.-3W 
Ph.-4W OOBA 00B8 

Oto 10.00 2000 1Ph.-2W 011A 011B 
4000 3Ph.-3W 014A 014B 
6000 3Ph.-4W 017A 017B 

Ot020.00 4000 1Ph.-2W 029 ..... 029!:S 

Jggg 3Ph.:3W 023A 0238 
3Ph.-AW 02.6A _ 0268 

Ot0600 Oto 6.25 2000 1 Ph.-~YX gg~~ gg~~ 4000 3Ph.-3W 
Oto 10.00 4000 1Ph.-2W 012A 0128 

BOOO 3Ph.-3W 015A 01SB 
Oto 20.00 BOOO 1Ph.-2W 021A 0211;3 

16000 3Ph.-3W 024A 0248 

Highlighted models, (6.25A), can be used with customer's 
existing current transformers. 
*Denotes self-powered unit, limiting input voltage ranges to: 

85-135 for 150V models 
200-280 for 300V models 
380-550 for 600V models 

**4-20mA loop-powered unit, (15-40Vdc). 
All others require 115VAC instrument power (+/-10%). 

o-10Vdc* 

.. ~ . 

<f.J8 
010C 
013C 
016C 
019C 
022C 
025C 

~~~~ 
OOBC 
onc 
014C 
017C 
029\j 
023C 
026C _ 

gg~g 
012G 
015C 
021(; 
024C 

o-10Vdc 4-20mA 4-20mA** o-5Vdc* 

. ~g .. ~~ .. ~~ . gg:g~t 
0070 
7:50 <f.lg <f.l: !fl8:i 
0100 010E 010E2 010CX5 
0130 013E 013E2 013CX5 
0160 016E 016E2 016CX5 
0190 019E 019E2 019CX5 
0220 022E 022E2 g~~g; 0250 025E 025E2 

~~~~ ~~~~ ~~~~~ ~~~~~~ 
OOBD OOBE 00BE2 00BCX5 
0110 011E 011E2 011CX5 
0140 014E 014E2 014CX5 
0170 017E 017E2 017CX5 
029!! 
0230 

020~ 
023E 

029~2 
023E2 

020\j~5 
023CX5 

0260 .ill.6E. O?f\F? 026CX5 

gg~g gg~~ gg~~~ gg~g~; 
0120 012E 012E2 012GX5 
01SD 015E 015E2 01SCX5 
0211) 
0240 

021~ 
024E 

021~2 
024E2 

021(;X5 
024CX5 

ORDERINGINFORMA110N 
Example: Self-powered, single-phase, 

120V,5A input with 0~5Vdc output. 
GV5-001CX5 

o-5Vdc 

0011).1<5 
0040>(5 

<f.lgQi 
010DX5 
013DX5 
016DX5 . 
019DX5 
022DX5 
025DX5 

gg~g~~ 
OOBDX 
011DX5 
014CX5 
017DX5 
020DX5 
023DX5 
O?f\nx" 
003DX5 
006DXS 
012DXS 
015DX5 
021DXS 
024DX5 

OPTIONAL 50 Hz. OPERATION- CONSULT FACTORY 
CONTACT FACTORY FOR COMPLETE PRODUCT CATALOG 

INPUT 
MODEL GV5 SPECIFICATIONS 

OUTPUT 
SEE TABLE FOR VOLTAGE AND CURRENT RANGES 
FREQUENCY RANGE: 60 Hz. 
POWER FACTOR: Any 
BURDEN: 

Voltage: Less than 0.1 VA 
Current: Less than 0.2BVA per element 

OVERLOAD: 
Voltage (cont.): Consult factory 
Current (cont.): Consultfactory 

DIELECTRIC TEST (InpuVOutpuVCase): 1500VAC 

OUTPUT RIPPLE: Less than O.S% 
OUTPUT LOADING (OHMS): 

Option: A-8: 0-10K 
CoD: Greater than 2K 
E-E2: 0-1 .5K 
CX5-DX5: Greater than 2K 

RESPONSE TIME (99%): Less than 400 mS 
COMPLIANCE VOLTAGE: 12Vdcmin. 
OPEN CIRCUIT VOLTAGE: +/- 1SVdc 

ACCURACY +/- 0.2% RDG. 
TEMPERATURE EFFECT (-20° to 60°C): +/- 0.005%f'C 

OH 10 SEM ITRON ICS 1 NC 1205 CHESAPEAKE AYENUE,COLUII.US, OHIO 43212-2287 
PHONE: ,.141488-9581 FAX: '.141 ...... 743 

, • TO PLACE AN ORDER: 1-800-537-6732 

8·1976 For manufacturers' sales offices, see yellow pages EEM1989 



5500 TRANSDUCERS & ENCODERS 5500 

VOLTAGE TRANSDUCERS 
AC VOLTAGE TRANSDUCER MODEL VT 

LOW COST AC VOLTAGE TRANSDUCER 
FEATURES 
• Factory calibration traceable to NBS. 

• Input/output isolation. 

APPLICATIONS 
• Designed for use in OEM applications where 

inexpensive voltage measurement is required. 

• Line voltage monitoring. 

INPUT MODEL NUMBER VT- OPTIONAL OUTPUTS 

AC VOLTAGE 0-1mA 4-20mA 0-10Vdc 0-5Vdc 

o to 150 120A 120E ORDER WITH OSI ORDER WITH OSI 
o to 300 240A 240E RESISTOR MODEL RESISTOR MODEL 
o to 600 480A 480E LRB-10000 LRB-5000 

Units with 0-1 rnA output are self-powered from measured voltage line. 

Units with 4-20mA output require 115VAC (+/-10%) instrument power. 

Models VT 480A and VT 480E include OSI 226-145 potential transformer. 

NOTE: LOAD RESISTOR MUST BE ORDERED SEPARATELY. 

ORDERING INFORMATION 
Example: Single phase120VAC input 

with 4-20mA output. 
VT120E 

RMS VOLTAGE TRANSDUCER MODEL VTR 

FEATURES 
ACCURATe TO 0.250/0 FULL SCALE 

APPLICATIONS 
• Accurate measurement of the true RMS value of 

input signals over a wide frequency range. 
• For use in applications where measurement of 

non-sinusoidal waveforms is required. 

INPUT MODEL NUMBER VTR- OPTIONAL OUTPUTS 

AC VOLTAGE 0-1mA 4-20mA 

o to 150 0018 001E 
Oto 300 0028 002E 
Oto 600 0048 004E 

All units require 115VAC instrument power. 

NOTE: LOAD RESISTOR MUST BE ORDERED SEPARATELY. 

0-10Vdc 

0010 
0020 
0040 

0-5Vdc 

ORDER WITH OSI 
RESISTOR MODEL 

LRB-SOOO 

ORDERING INFORMATION 
Example: Single phase120VAC input 

with 0-10Vdc output. 
VTR-001D 

MODEL VT, VTR SPECIFICATIONS 
INPUT 
VOLTAGE: See tables 
FREQUENCY RANGE: 50 to 400 Hz. 
BURDEN: 

Voltage: 2.8VA ES. 
Current: 1.0VA F.S. 

OVERLOAD: 
Voltage: Full scale rating. 

DIELECTRIC TEST (Input/Output/Case): 1500VAC 
INSTRUMENT POWER: 115VAC, (+/- 10%), 50-400Hz. 

OUTPUT 
OUTPUT RIPPLE: Less than 1.0% F.S. 
OUTPUT LOADING (OHMS): 

Option: A: 0-10K 
E: 0-1.5K 

RESPONSE: 400mS 
FIELD ADJUSTABLE CAL.: +/- 10% 
ACCURACY +/- 0.5% F.S. (at 25°C) 

Includes effects of linearity. 
TEMPERATURE EFFECT (-20°C to 60°C): 

+/- 1.0% RDG. 

CONTACT FACTORY FOR FREE COpy OF COMPLETE PRODUCT CATALOG 

OHIO SEMITRONICS, I N C 1205 CHESAPEAKE AVENUE, COLUMBUS, OHIO 4321202287 
PHONE: (8141488-11581 FAX: (814148&0743 

• TO PLACE AN ORDER: 1-800-537-6732 

EEM1989 For manufacturers' sales offices, see yellow pages B·1977 
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VOLTAGE TRANSDUCERS 
AC/DC VOLTAGE TRANSDUCER MODEL VT7 

FEATURES 
DC TO 5000 HERTZ FREQUENCY RESPONSE 

APPLICATIONS 
• Provides instantaneous output which is directly 

proportional to AC or dc input signal. 
• Designed for use in applications which require 

directly analogous voltage measurement. 

INPUT ... MOOEI.NUMSER •. l/T1 .... STANDARD DUTPPTS. ····i . .• 

DC VOLTAGE 0-1mA 4-20mA 0-10V 0-5V 

0100.050 0158 015E 0150 0150X5 
0100.100 0168 016E 016D 0160X5 
010 12 0018 001E 0010 001DX5 
010 25 0028 002E 0020 0020X5 
Oto 50 0038 003E 0030 003DX5 
o to 100 0048 004E 0040 0040X5 
o to 150 0058 005E 005D 005DX5 
o to 200 0068 006E 0060 006DX5 
o to 300 0078 007E 0070 0070X5 
Oto 400 0088 008E 008D 0080X5 
Oto 500 0098 009E 009D 0090X5 
Oto 600 0108 010E 0100 0100X5 
Oto 700 0118 011E 0110 0110XS 
Oto·soo 0128 012E 0120 0120X5 
Oto.900 ()lae 013E 0130 0130XS 

I ...... Ot01000 . 0148 .... 014E 014D 
~= 

014DX5 

----
Highlighted models will be supplied with an externally 

mounted resistance box. 
ORDERINGINFORMAllON 

Exal'Tlple: .12()VACfdr-input.·.1Nit!l 
All units require 115VAC instrument power. 0-:1()V.·o~ut· 

VT7..Q058 

RMS VOLTAGE TRANSDUCER MODEL VT8 

FEATURES 
DC TO 5000 HERTZ FREQUENCY RESPONSE 

APPLICATIONS 
• Provides dc output which is directly proportional to 

RMS value of AC and/or dc input signal. 
• Accurate measurement of voltage that contains dc 

and non-sinusoidal AC components . 

• Input/output isolation. • Monitoring of RMS voltage. 

(jRDERINGINFORMATION 
8electinputvoltage range and output required from table shown above, (model \117). 

Ex:ample:l20VACldc inpUlWith 
4-20mAoutPut.proPQrtjonaltoBMS. value of input. 

VT8-005E 

MODEL VT7, VT8 SPECIFICATIONS 
INPUT 
VOLTAGE: See tables 
FREQUENCY RANGE: dc to 5000Hz. 
BURDEN (OHMS): Greater than 100K 
OVERLOAD: 

.05-700V: 2 times full scale rating. 
800-1000V: 1500V 

OUTPUT 
OUTPUT LOADING (OHMS): 

Option: B: 0-10K 
D-DX5: Greater than 2.0K 
E: 0-1.SK 

FIELD ADJUSTABLE CAL.: +/- 10% 
ACCURACY +/- 0.5% F.S. 

Includes effects of linearity and repeatability. DIELECTRIC TEST (Input/Output/Case): 1500VAC 
INSTRUMENT POWER: 115VAC (+/-10%) 50-70Hz. TEMPERATURE EFFECT (-10°C to 60°C): +/- 1.0% RDG. 

CONTACT FACTORY FOR FREE COPY OF COMPLETE PRODUCT CATALOG 

OH 10 SEM ITRON ICS 1 NC 1205CHESAPEAKEAVENUE,COLUMaus,OHlo.aa12-2287 
PHONE: 161., __ 1 FAX: 1111.,48&07.a 

, • TO PLACE AN ORDER: 1·800-537-6732 

8·1978 For manufacturers' sales offices, see yellow pages EEM1989 
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CURRENT TRANSDUCERS 
AC CURRENT TRANSDUCER ~ MODEL CT5 

LOW COST AC CURRENT TRANSDUCER 

FEATURES APPLICATIONS 
• Accurate, reliable current measurement 

over a wide frequency range. 
• Designed for use in OEM applications which 

require inexpensive current measurement. 
Factory calibration traceable to NBS. 

MODELS WITH INTEGRAL CURRENT SENSOR 
INPUT 

AC CURRENT 0-1mA 4-20mA 4-20mA* 0-10Vdc 

o to 1.0 
otoS.O 
Otol0.0 
Ot020.0 

00lA 001E 001E2 ORDER WITH OSI N/A ORDER WITH OSI 
ooSA I Q05E. 
010A 010E 
020A 020E 

Bee 
010E2 
020E2 

RESISTOR 
MODEL 

LRB·1oooo 

RESISTOR 
MODEL 

LRB-5000 

Highlighted modes, (SA), can be used with customer's current 
transformers. 
Units with 0-1 rnA output are self-powered from measured line. 

Units with swtandard 4-20mA output require 11SVAC instrument 

power. AVAILABLE WITH UP TO THREE 
UNITS IN A SINGLE ENCLOSURE 

CONSULT FACTORY 

*4-20mA loop-powered unit, (1S-40Vdc). 

NOTE: LOAD RESISTOR MUST BE ORDERED SEPARATELY. 

MODELS SUPPLIED WITH EXTERNAL CURRENT SENSOR 
INPUT SENSOR 

AC CURRENT 
SIZE 

Oto 50 W 
o to 100 W 
Oto 200 W 
Oto 300 W 
Oto 400 X 
Oto 600 X 
Otol000 Y 

INPUT 
CURRENT: See tables 
FREQUENCY RANGE: 50 to 400 Hz. 
BURDEN: 
Voltage: 2.8VA F.S. 
Current: 1.0VA F.S. 

CURRENT OVERLOAD: 

0-1mA 4-20mA 4-20mA* 0-10Vdc 0-5Vdc 

050A 050E 050E2 ORDER WITH OSI ORDER WITH OSI 
100A 100E 100E2 RESISTOR RESISTOR 
200A 200E 200E2 MODEL MODEL 
300A 300E 300E2 LRB-1oooo LRB·5000 
400A 400E 400E2 
600A 600E 600E2 
1000A 1000E l000E2 

MODEL CT5 SPECIFICATIONS 
OUTPUT 
OUTPUT RIPPLE: Less than 1.0% F.S. 
OUTPUT LOADING (OHMS): 

Option: A: 0-10K 
E-E2: 0-1.SK 

RESPONSE: 400mS 

2 times full scale rating (continuous), except 20A model. 
20A model: 1.25 times full scale rating. 

FIELD ADJUSTABLE CAL.: +/- 10% 
ACCURACY +/- 0.5% F.S. (at 25°C) 

Includes effects of linearity. 
50 times full scale (1 Sec. transient). 

DIELECTRIC TEST (Input/Output/Case): 1500VAC 
TEMPERATURE EFFECT (-20°C to SOOC): 

+/- 1.0% RDG. 

CONTACT FACTORY FOR FREE COpy OF COMPLETE PRODUCT CATALOG 

OHIO SEMITRONICS INC :C:~.~~E"UE,COLUII.U~~::=:'~ 
, • TO PLACE AN ORDER: 1-800-537·6732 

EEM1989 For manufacturers' sales offices, see yellow pages B·1979 
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CURRENT TRANSDUCERS 
RMS CURRENT TRANSDUCER MODEL CTR 

FEATURES 
ACCURATE TO 0.250/0 FULL SCALE 

APPLICATIONS 
• Accurate measurement of the true RMS value of 

input signals over a wide frequency range. 
• For use in applications where measurement of 

non-sinusoidal waveforms is required. 

INPUT 

CURRENT (AMPS) 

Oto 5.0 
0·105.0·· 
Oto 10.0 
Oto 15.0 
Oto20.0 

0018 
·tOO8 
0108 
0158 
0208 

001E 
HIDE 
010E 
015E 
020E 

Highlighted S Amp models are non-isolated (input/output). 
NOTE: LOAD RESISTOR MUST BE ORDERED SEPARATELY. 

0-10Vdc 

0010 
tooD 
010D 
0150 
0200 

MODEL CTR SPECIFICATIONS 

INPUT 
CURRENT: See tables 
FREQUENCY RANGE: SO to 400 Hz. 
BURDEN: 

Voltage: 0.12VA F.S. 
Current: 0.28VA F.S. 

OVERLOAD: 
Current: SOA (10Sec. transient) 

2S0A (1 Sec. transient), isolated models only 
DIELECTRIC TEST (Input/Output/Case): 1S00VAC 
INSTRUMENT POWER: 

OUTPUT 
OUTPUT RIPPLE: Less than 1.0% F.S. 
OUTPUT LOADING (OHMS): 

Option: B: 0-10K 
D: Greater than 2.0K 
E: O-O.SK 

RESPONSE: 100mS 
FIELD ADJUSTABLE CAL.: +/- 10% 
ACCURACY +/- 0.25% F.S. (at 60Hz.) 

Includes effects of linearity. 
+/- O.S% over entire frequency range 

11SVAC (+/-10%), SO-400Hz. TEMPERATURE EFFECT (-20°C to SOOC): +/- 1.0% RDG. 

SETPOINT RELAYS 
SETPOINT RELAY MODEL CRC 

FEATURES 
AD.JUSTABLE SETPOINT RELAYS 

APPLICATIONS 
• Provides adjustable setpoint from 0-110% of 

rated full scale in ut. 

INPUT 

MODEL CRC-005B, O-mA INPUT 
SPECIFICATIONS 

SETPOINT RANGE: 0-1.1 mA dc 
SENSITIVITY: 2.0 microAmperes 
MAX. OVERLOAD (without damage): 10mA 
ISOLATION (Input/Output/Case): 1000VAC 
INSTRUMENT POWER: 115VAC (+/-10%) 50-400Hz. 
OUTPUT 

• Designed for use with OSI current, 
volta e, and Watt transducers. 

MODEL CRC-005D, 0-11 Vdc INPUT 
SPECIFICATIONS 

INPUT 
SETPOINT RANGE: 0-11 Vdc 
SENSITIVITY: 20mV 
MAX. OVERLOAD (without damage): 100V 
ISOLATION (Input/Output/Case): 1000VAC 
INSTRUMENT POWER: 115VAC (+/-10%) 50-400Hz. 
OUTPUT 

RELAY: SPOT,120VAC,3Amp RELAY: SPOT,120VAC,3Amp 
TEMPERATURE EFFECT (-1 OOC to 70°C): 0.01O/ofC TEMPERATURE EFFECT (-1 OOC to 70°C): 0.01%I"C 

CONTACT FACTORY FOR FREE COPY OF COMPLETE PRODUCT CATALOG 

OHIO SEMITRONICS, I N C t_CllEUPEAKE AVENUE. COL_us. OHIO 43212-2287 
_'.141 ....... 1 FAX: ,.141-.0743 

• TO PLACE AN ORDER: 1-800-537;.&732 

8·1980 For manufacturers' sales offices, see yellow pages EEM1989 
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CURRENT TRANSFORMERS 
~ CURRENT TRANSFORMERS 

FEATURES 
FREQUENCY RANGE 50 TO 400 HERTZ 

APPLICATIONS 
• Manufactured to meet reqirements of Ul1244 

and revisions. 

• Flexible leads are Ul1 015 105°C CSA approved. 

50 TO 400 HERTZ CURRENT TRANSFORMER 

:\l e 

1 8 b 

e e (j 
i--t ..... 

I· ~ 9 01 

.1 a 

• For use with OSI Watt, WaWVAR, current 
and WaWWatt-Hour transducers. 

• Ideal for use with Ammeters, relays and cross 
current compensation. 

TRANSFORMER DIMENSIONS (INCHES) 

TRANSFORMER SPECIFICATIONS 
FREQUENCY: 50 to 400Hz. 
INSULATION CLASS: 0.6KV Bil 10KV full 

wave 
lEADS: Ul1015105°C CSA approved, 

#16 AWG, 241n. length. 
TERMINALS: No.8 ring terminal. 

CONTACT FACTORY FOR FREE COpy OF COMPLETE PRODUCT CATALOG 

OHIO SEMITRONICS INC 1205 CHESAPEAKE AVENUE,COLU ... US, OHIO 43212022S7 
PHONE: 1814, _11581 FAX: 1814, 4lIII-0743 

, • TO PLACE AN ORDER: 1-800-537-6732 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1981 
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CURRENT TRANSDUCERS 
CURRENT TRANSDUCERS MODEL CTL 

FEATURES 
FREQUENCY RANGE DC TO 1000 HERTZ 

APPLICATIONS 
• Response time of less than 50 microseconds. • For use with OSI model CT A dc or RMS 

signal conditioners. 

• Available in split-core configurations. • Ideal for use on variable frequency AC systems 
with dc components, and/or chopped waveforms. 

CIRCULAR WINDOW MODELS (0.5% LINEARITY) 

RMS EXCITATION OUTPUT TEMPERATURE RESISTANCE (OHMS) SENSOR PARt .. 
CURRENT (A) (mA) (mY) EFFECTS RANGE(OC) INPUT OUTPUT SIZE NUMllEB 

50 100 30 -0.15%I"C -401065 4.0 3.0 A CTl-50 
100 20 +/-1.0% 01040 4.0 25.0 A CTl-SOTT 
100 20 +/-1.0% -401065 4.0 25.0 A CTl-50T 

lUU ~gg ~. -~~ ~u:o~o(; -4(J 10 00 
::g 2;:g g g+t~~ggTT 01040 

100 50 +/-1.0% -401065 4.0 25.0 C CTl-100T 
2UU ~gg ~. -~/~ro~:(; -4(J 10 o? 

::g 2;:g g g+t~~ggTT 01040 
100 50 +/-1.0% -401065 4.0 25.0 D CTl-200T 

400 ~gg .~ -0.15%I"C -401065 4.0 3.0 D CTl-400 
+/-1.0% 01040 4.0 25.0 D CTl-400TT 100· .... 50 +/-1.0% -401065 4.0 25.0 D CTl-400T 

600 100 .... 75 -0.15%I"C -401065 4.0 3.0 E GTl-600 

188 50 +/-1.0% 01040 4.0 25.0 E CTl-600TT 
. 50 +/-1.0% -401065 4.0 25.0 E CTl-600T 

1000 .... ~ .. .~. -0.10%1"(; -401000 2tJ·0 6.0 ~ ~-'-L-1000 

~~~ ~ :g:z -4~~~~~ ~~:g ~~:g CTl-1000TT 
200 50 E DTL-1000T 

2000 200 150 -0.15%I"C -401065 25.0 6.0 E CTl-2000 
200 I 100 +/-1.0% 01040 25.0 25.0 E CTl-2000TT 
200 100 +/-1.0% -401065 25.0 25.0 E CTl-2000T 

OPTIONAL SPLIT-CORE-ADD SUFFIX "S" TO PART NUMBER 
NOTE: 50 Amp models not available in split-core configuration. 

MATCH TBANSDUCEBEXClTATION BEQUIREMENT A,,:,nl'tl" 
OUTPUT TOMODELCTA SIGNAL CONDITIONEB SHOWN ON 

FACfNGPAGE, OBDEBASSEPEBATE ITEMS, 

RECTANGULAR WINDOW (BUS BAR) MODELS (1.0% LINEARITY) 

PEAK EXCITATION OUTPUT TEMPERATURE RESISTANCE (OHMS) SENSOR PAAT ........ 

CUBBENT(A) (mA) (mY) EFFECTS RANGE(OC) INPUT OUTPUT SIZE NUMBER.······· 

1000 100 7$ +/-1.0% -401065 25.0 25.0 Z CTl-1000HT 
1200 100 75 +/-1.0% -401065 25.0 25.0 Z CTl-1200HT 
2000 100 100 +/-1.0% -40 to 65 25.0 25.0 Z CTl-2000HT 
2200 100 ...... 100 +/-1.0% -401065 25.0 25.0 Z CTl-2200HT 
3000 too 100 +/-1.0% -40 to 65 25.0 25.0 Z CTl-3000HT 
4000 100 100 +/-1.0% -401065 25.0 25.0 Z CTl-4000HT 

........ 20Q ........... 150 +/-1.0% -401065 25.0 25.0 G CTl-4000T 
5000 100· 7$ .. +/-1.0% -401065 25.0 25.0 Z CTL-5000HT 

200 150 +/-1.0% -401065 25.0 25.0 G CTl-5000T 
8000 I 200 ...... 75 +/-1.0% -401065 12.0 25.0 H CTl-8000T 

CONTACT FACTORY FOR FREE COPY OF COMPLETE PRODUCT CATALOG 

O H I 0 S E M I TRO N I CS I NC 1205CHEIlAPEAKE AVENUE,COLUM.us, OHIO 013212-2287 
PHONE. ,8141 ... 581 FAX: ,8141488-07013 

, • TO PLACE AN ORDER: 1-800-537·6732 

8·1982 For manufacturers' sales offices, see yellow pages EEM 1989 
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SIGNAL CONDITIONERS 
SIGNAL CONDITIONER MODEL CTA 

FOR USE WITH OSI MODEL CTL CURRENT TRANSDUCERS 
DC MODELS RMS MODELS 
• Provide output which is directly proportional to 

AC or dc input signal. 
• Provide dc output which is proportional to 

RMS value of AC and/or dc input signal. 

DC MODELS 
INPUT SIGNAL (MODEL NUMBER) EXCITATION OUTPUT CALIBRATION ADJUSTMENT INSTRUMENT 

+/-SOmV +/-7SmV +/-100mV +/-1S0mV (mA) AMP. GAIN EXCITATION POWER 

CTA101 CTA101H CTA101P CTAl01K 100 0-10V FIXED +1-30% l15VAC 
CTA112 CTA112H CTA112P CTA112K 100 4-20mA +1-20% FIXED 115VAC 
CTA124 CTA124H CTA124P CTA124K 100 0-10V FIXED +1-30% 24Vdc 
CTAl28 CTA128H CTA128P CTAl28K 100 0-10V FIXED +1-30% 28Vdc 
CTA201 CTA201H CTA201P CTA201K 200 0-10V FIXED +1-10% 115VAC 
CTA212 CTA212H CTA212P CTA212K 200 4-20mA +1-20% FIXED 115VAC 
CTA224 CTA224H CTA224P CTA224K 200 0-10V FIXED +1-10% 24Vdc 
CTA228 CTA228H CTA228P CTA228K 200 0-10V FIXED +1-10% 28Vdc 
CTA1173 CTA1173H CTAl173P CTAl173K 200 +1-4mA FIXED +1-30% l15VAC 

ORDERING INFORMATION 
MATCH CTA SIGNAL CONDITIONER EXCITATION CURRENT AND INPUT mY RANGE WITH CTL CURRENT 

TRANSDUCER EXCITATION REQUIREMENT AND mY OUTPUT-SHOWN ON FACING PAGE, ORDER SEPERATELY. 
EXAMPLE: 200 Amp split-core current transducer requiring 100mA excitation, with output of 75mV. 

CTL-200-S 
RMS signal conditioner, for use with CTl-200-S, with 4-20mA output. 

CTA115H 

RMS MODELS 
INPUT SIGNAL (MODEL NUMBER) EXCITATION OUTPUT CALIBRATION ADJUSTMENT 

+/-SOmV +/-7SmV +/-l00mV +/-1S0mV (mA) AMP. GAIN EXCITATION 

CTAll3 CTA113H CTA113P CTA113K 100 0-10Vdc +/-20% FIXED 
CTA114 CTA114H CTA114P CTA114K 100 0-lmA +1-20% FIXED 
CTAl15 CTA115H CTA115P CTA115K 100 4-20mA +1-20% FIXED 
CTA213 CTA213H CTA2l3P CTA213K 200 0-10Vdc +1-20% FIXED 
CTA214 CTA214H CTA214P CTA214K 200 0-lmA +1-20% FIXED 
CTA215 CTA215H CTA215P CTA215K 200 4-20mA +1-20% FIXED 

INPUT 

MODEL CTA SPECIFICATIONS 
OUTPUT 

VOLTAGE: See tables 
CONTROL CURRENT: 

Regulation: Line/load +/- 0.01 % 
Voltage: 6Vdc at full load 

FREQUENCY RANGE: dc to SOOOHz. 

OUTPUT RIPPLE: Less than 0.2S% F.S. 
OUTPUT LOADING (OHMS): 

Option: 0-lmA: 0-10K 
+/- 10V: Greater than 2.0K 
4-20mA: O-SOO 

INSTRUMENT 
POWER 

1l5VAC 
l15VAC 
1l5VAC 
l15VAC 
115VAC 
1l5VAC 

DIELECTRIC TEST (Input/Output/Case): lS00VAC 
INSTRUMENT POWER: 11SVAC (+/-10%) SO-60Hz. 

24Vdc +/- 10%, 8W 
28Vdc +/- 10%, 8W 

RESPONSE (90%): DC Models: 40 microseconds 
RMS Models: 200mS 

LINEARITY +/- 0.1% F.S. 
TEMPERATURE EFFECT (OOC to 70°C): +/- O.OOS%fC 

CONTACT FACTORY FOR FREE COPY OF COMPLETE PRODUCT CATALOG 

OHIO SEMITRONICS INC =N~~==~ENUE.COLUIIBU~Hr':':::::O~~ 
, • TO PLACE AN ORDER: 1-800-537-6732 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1983 



5500 TRANSDUCERS & ENCODERS SSOO 

INTEGRATION DEVICES 
ANALOG-TO-PULSE INTEGRATOR WITH DISPLAY MODEL PA 

INTEGRATES ANY DC PROCESS VARIABLE ANALOG 
FEATURES APPLICATIONS 
• Displays time integral of analog input signal. 

• Current or voltage inputs. 

• Count rates from 200 to 100000 counts/Hour. 

INPUT COUNTS PER HOUR 
AT FULL SCALE 

RANGE DESIGNATION INPUT 

Oto SOmV 001 SPECIFY REQUIRED 
Oto 100mV 002 COUNTS PER HOUR, 
Ot01S0mV 003 FROM 200 TO 100000. 
Ot02S0mV 004 ADD SUFFIX 
Oto 1mA OOS "/(COUNT RATE)" 
Ot020mA 008 TO PART NUMBER. 
4t020mA 010 FOR COUNT RATES 
Oto SVdc 007 GREATER THAN 999 
1 to SVdc 009 SPECIFY USING K, 
o to 10Vdc 006 (e.g.2000=/2K). 

• Can be used with OSI Watt, V AR, or current 
transducers. 

• Accumulate Watt-Hours, VAR-Hours, Amp-Hours, 
volume, weight, or distance. 

MOUNTING CONFIGURATION 

RACK PANEL 

ADD ADD 
SUFFIX SUFFIX 

"R" "P" 
TO TO 

PART PART 
NUMBER NUMBER 

QADl:FlIH(; .. 'Np~Fl"I\1:IOH 
Example: Panel!TlOunt~unlt, fulf 
scale input of 10VdC; Count rate of 

55{)O.· ots.fHr, 
PA..Q06/5.5K..p 

OPTIONAL 220V, 50 Hz. OPERATION-ADD "-52" TO PART NUMBER 

INPUT 
VOLTAGE: See table 
CURRENT: See table 
BURDEN (OHMS): 

Voltage input models: Greater than 100K 
0-1 rnA input models: Less than 1 K 
20mA input models: Less than 100 

OVERLOAD: 1.2S times full scale 
INSTRUMENT POWER: 
Std.: 11SVAC,+1-10%(SO-400Hz) 
Option S2: 220VAC, SOHz. 

MODEL PA SPECIFICATIONS 
DISPLAY 
COUNTER: 8 digit, 0.32 In. LCD 
COUNTER BATTERIES: Internal Lithium 
BATTERY LIFE: 8 yrs. (nom.) 
RESET: Manual and/or remote 
ACCURACY +/- 0.25% F.S. 
LINEARITY: +1- 0.1 % F.S. 
TEMPERATURE EFFECT (-20°C to 60°C): 

+1- 0.005%f'C 

PRECISION INTEGRATOR 'MODEL VFC 

CONVERTS DC INPUT TO TIME·INTEGRATED PULSE 

FEATURES 
• Provides relay closure count which is proportional 

to the integral of the input signal. 
APPLICATIONS 
• Designed for use with dc, pulsating dc, 

or dc with AC components. 

INPUT CLOSURE RATE 
RANGE (COUNTS/HR.) 

.... 

Oto 50mV Oto 10000 
Oto 100mV Oto 10000 
Oto 150mV Oto 10000 
Ot0250mV Oto 10000 

Oto 1mA Oto 10000 

PAttt 
NU""ER 

VFC-010 
VFC-020 
VFC-030 
VFC-040 
VFC-050 

MODEL VFC SPECIFICATIONS 
INPUT 
VOLTAGE: Seetable 
OVERLOAD: 1 OVdc max. 
IMPEDANCE (Ohms): 

Voltage input models: Greater than 1 M 
Current input models: Less than 200 

FREQUENCY: dc with up to 100% ripple at 120 Hz. or higher. 
OUTPUT 
RELAY: NIOSPST, 120V,0.3Acontactrating 
RELAY CLOSURE PERIOD: 100 mS 
ACCURACY +/- 0.25% F.S. 
LINEARITY: +/- 0.1% F.S. 
TEMPERATURE EFFECT (-1 0° to 60°C): +/- 0.5% 
INSTRUMENT POWER: 115VAC+I-1 0%, 50-400Hz. 

o to 10V CUSTOM COUNT RATES AVAILABLE-CONSULT FACTORY 
CONTACT FACTORY FOR FREE COPY OF COMPLETE PRODUCT CATALOG 

Oto 10000 VFC-060 

OHIO SEMITRONICS INC .205 CHESAPEAKE AYEIIUE,COLUM8us, OHIO 432'2-2287 
PHONE: 18.41 .... 118. FAX: ,8.41 488-0743 

, • TO PLACE AN ORDER: 1-800·537-6732 

8·1984 For manufacturers' sales offices, see yellow pages EEM1989 



5500 

FEATURES 

TRANSDUCERS & ENCODERS 

UENCY TRANSDUCERS 

ACCURATE TO 0.20/0 OF FULL SCALE 
APPLICATIONS 

5500 

• Provides analog output which is proportional 
to the frequency range of the input signal. 

• For use on any application that requires indication 
or collection of frequency variations. 

INPUT MODEL NUMBER FT -$TANDARDOUTPUTS 
FREQUENCY (Hz) O-lmA 

45 to 55 050B 

55 to 65 060B 

375 to 400 400B 

ADDITIONAL FREQUENCY RANGES AVAILABLE 
CONSULT FACTORY 

0-10Vdc 

050D 

060D 

400D 

0-5Vdc 

050DX5 

060DX5 

400DX5 

ORDERING INFORMATION 
Example: 55-65Hz. input, with 

0-5Vdc output 
FT-060CX5 

MODEL FT SPECIFICATIONS 

INPUT 
FREQUENCY RANGE: See table 
VOLTAGE RANGE: 95-135V 
BURDEN: 4.0VA 
OVERLOAD: 150V 
DIELECTRIC TEST (Input/Output/Case): 1500VAC 

OUTPUT 
OUTPUT LOADING (Ohms): 0-10K 
RESPONSE TIME: 400mS 
ACCURACY +/- 0.2% F.S. 
TEMPERATURE EFFECT (-20°C to 60°C): 

+/- O.005%?C 

SIGNAL CONVERTERS 
PRECISION CURRENT CONVERTER MODEL SCE 

ACCURATE TO 0.1% OF FULL SCALE 

FEATURES MODEL SCE SPECIFICATIONS 
• Converts dc current or voltage output to 

4-20mA output. 

APPLICATIONS 
• Interface with 051 transducers, or any 

with output signals listed in the table below. 

DC OUTPUT BURDEN 
INPUT (mAl (OHMS) 

Oto 1mA 4to 20 lK 
Oto 10V 4t020 10K 

Oto 50mV 4t020 Grtr. than lOOK 
Oto 100mV 4t020 Grtr. than lOOK 
Oto 150mV 4t020 Grtr. than lOOK 

PART 
NUMBER 

SCE-001 
SCE-002 
SCE-003 
SCE-004 
SCE-005 

INPUT 
VOLTAGE: See table 
CURRENT: See table 
OVERLOAD: 10 times F.S. input 
ISOLATION: Input is not isolated from output 
OUTPUT 
OUTPUT: 4 to 20mA 
OUTPUT LOADING: 0-1500 Ohms 
RESPONSE TIME (99%): 100 mS 
FIELD ADJUSTABLE CAL.: +/-10% 
ACCURACY +/- 0.1% F.S. 

Includes effects of linearity. 
TEMPERATURE EFFECT (-20° to 65°C): 

+/-1.0% F.S. 
INSTRUMENT POWER: 115VAC+/- 10%, 50-400Hz. 

CONTACT FACTORY FOR FREE COPY OF COMPLETE PRODUCT CATALOG 

OHIO SEMITRONICS INC ;"'-:"C:~.~~~NUE,COLUllau:~::::~~~ 
, • TO PLACE AN ORDER: 1-800-537-6732 

EEM1989 For manufacturers' sales offices, see yellow pages 8·1985 



5500 TRANSDUCERS & ENCODERS 5500 

HALL EFFECT PROBES 
PRECISION HALL EFFECT SENSOR MODELS HR, HS 

FEATURES 
• High accuracy, low noise. 

HALL NOMINAL 
OUTPUT* CONTROL 

MILLIVOLTS CURRENT 

(+/-25%) Ic,(mA) 

350 350 

200 25 

500 200 

340 200 

700 100 

550 100 

100 100 

250 100 

HALL TRON MAGNETIC FIELD SENSOR 

APPLICATIONS 
• Magnetic field sensing applications. 

OHMIC NOMINAL NOMINAL DIMENSIONS LEAD TEMP. 
RESIDUAL, (mV) INPUT OUTPUT (INCHES) INSUL. COEFF. 

FIELD=O FIELD=O RESISTANCE RESISTANCE L W T MAT'L. % OUTPUT 

Ic=10mA Ic=100mA (OHMS) (OHMS) PERoC 

0.15 1.5 1.5 0.625 0.375 0.028 PVC -0.10 

0.2 8.0 8.0 0.625 0.375 0.028 PVC -0.25 

0.50 5.0 4.0 0.200 0.250 0.028 Enamel -0.15 

0.50 2.0 2.0 0.200 0.250 0.028 PVC -0.10 

0.2 9.0 6.0 0.200 0.250 0.028 Enamel -0.25 

1.00 10.0 10.0 0.200 0.250 0.030 Enamel -0.25 

0.50 2.5 2.0 0.200 0.250 0.028 Enamel -0.05 

0.50 1.2 1.0 0.500 0.375 0.025 PVC -----

• OUTPUT SPECIFIED WITH FIELD OF 10KG, AND CONTROL CURRENT AS LISTED IN TABLE. 
OPERATING TEMPERATURE RANGE: -65 TO 85°C 

CURRENT CONVERTER 

MoDEL 
NUMBER 

, 

HR36 

HR38 

HR66 

HR70 

HR72 

HRn 

HR125A 

HS55 

TRANSMITTER OUTPUT CONVERTER MODEL PI 

CONVERTS 4·20mA TO O·1mA, OR O·1V OUTPUT 

INPUT OUTPUT PART 
NOMBeR 

4-20mA Oto lmA PI8300B 
4-20mA Oto 10Vdc PI8300D 

NO EXTERNAL POWER REQUIRED 

MODEL PI SPECIFICATIONS 
INPUT 
CURRENT: See table 
LOAD ON INPUT: 400 Ohms 
OUTPUT 
P18300B: 0-1mA 
P18300D: 0-10Vdc 
OUTPUT LOADING (Ohms): 

0-lmA: 0-4K 
0-10V: Greater than 10K 

ACCURACY +/- 0.25% F.S. 
Includes effects of linearity. 

TEMPERATURE EFFECT (-20° to 65°C): +/- 0.005%f'C 
GROUNDING:, Converter is non-isolated. Ground either input or 
output, not both. ,If the 4-20mA loop is grounded, float both input 
andoutpu1. 

CASE DIMENSIONS (INCHES) 

f 
314 

." \l 
IN- --Mllr 
~:::~ 

Case height 1 In. 

CONNECTION DIAGRAM 

CONTACT FACTORY FOR FREE COPY OF COMPLETE PRODUCTCATALOG 

OHIO SEMITRONICS INC 1205 CHESAPEAKE AVENUE,COLUIIBUS, OHIO 43212-2287 
PHONE. (6141 ...... 561 FAX. (6141-.0743 

, • TO PLACE AN ORDER: 1-800-537·6732 
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WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 
• BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-In-Time Program . 

A 
ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

II (213) 452·1229 W r.~ --.-1'-

RELAYS SWITCHES TIMERS ~~ 
BUD Aleph International Acro ATC 

Allied Controls Aleo Agastat CIRCUIT 

~!~, American-Zettler American Switch Amperite BREAKERS 

CIRCUIT BREAKERS Aromat AMP Antex FUSES & 

~>C: I! ~ FUSEHOLOERS 
Airpax AT&T Aromat Crouzet 

': '. II '~ Aromat Bosch Arrow Hart Eagle Signal 

Heinemann C.P. Clare Carlingswitch Guardian 
~ , L./, Potter & Brumfield Coto Cherry Electric Industrial Timer ~ 

Crydom Controls C&K Magnecraft 
EAC EECO Master Electronics 

f!j 
Elec-Trol Electro-Mech Midtex 

CONNECTORS & Fujitsu Electronic Camp. Group National Controls KNOBS 
SOCKETS Gordos Grayhill Omran 

AMP Grayhill Landis & Gyr Potter & Brumfield 

~ 
Amphenol Guardian Linemaster SSAC 

~ RELAYS 
Aromat Hi-G Master Specialties Struthers-Dunn 
Curtis Idee McGill Syracuse Electronics 
Custom Connector ITT Microswitch 
Idee Line Electric Omron 
Lumberg TERMINAL BLOCKS 

LAMPS & LEOS 
Magnecraft Oslo 

Master Electronics Master Electronics OTTO Beau 

~ Panduit MEC Saia Buchanan 
Potter & Brumfield Midtex Unimax Curtis 
Souriau Omran E lectrovert 
Vernitron-Beau Potter & Brumlield Kulka ~ Welcon/Welis RBM INDUCTORS Magnum W Schrack Jeffers Marco 

Siemens RDI 

COUNTERS Sigma Underwriters Safety SWITCHES 

Engler Stantel PHOTOELECTRIC Vernitron-Beau 
Hecon Struthers-Dunn 

Aromat Weidmuller 

" 
IVa T eleme.;a nique 

Dolan-Jenner 
Kessler-Ellis Theta-J Omran TRANSFORMERS 

SOLID STATE Master Electronics Triridge Photoswitch/ AB Dormeyer 
RELAYS Omron Skan-A-Malic Microtran RELAYS 

Redington FUSES Sola 
~ Red Lion Bussmann Stancor ,~. 

Sodeco/Maxmar Litleifuse PROXIMITY Thordarson 

~ Stemco Underwriters Safety 
Agastat Triad 

Veeder-Root 
Electro U.T.C. 

KNOBS Omron 

DIODES Cosmo/Kurz-Kasch WIRE, WIRING 
Generallnstr. 

Raytheon/Panel Products DEVICES & HWR. --... 
POTS & RESISTORS Alpha i;t~)~ INDICATORS, Clarostat Belden 

LAMPS & LED Ohmite Buchanan ~,J 
FANS IDI Electrove,t 

Aromat lEE Havey Hubbell TEMPERATURE U.S. Toyo 
CONTROLS JKL Iboco 

Leecraft SOLENOID H.H. Smith 
Lumex Dormeyer Modo, 

FILTERS Stanley Guardian Panduit 
Curtis Sylvania Line Electric Pomona 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1987 
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t/ TEMPERATURE 

t/ PRESSURE AND 
STRAIN 
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t/ FLOW AND LEVEL 

t/ pH AND 
CONDUCTIVITY 

t/ DATA ACQUISITION 

t/ DISCOUNT SOFTWARE 

t/ SCIENTIFIC AND 
TECHNICAL BOOKS 

t/ ELECTRIC HEATERS 

To Qualify for Your Free Copies, Call: 

A." OMEGA. 7ech"ologles COlllp .. "y 

(203) 359-RUSH 
One Omega Drive, Box 4047, Stamford, CT 06907 
Telex 996404 Cable OMEGA FAX (203) 359-7700' 
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5500 TRANSDUCERS & ENCODERS 5l2QQ 

Setra Systems, Inc. 
Product Line Summary 

Gage -Absolute -Vacuum Transducers 
Type of Pressure Thermal Media 

Model Applications Measurement Ranges Accuracy Effect Compatability Output 
± % FS/10ll"F 

General Purpose 
Gas or liquid 204 Intrinsically Safe Absolute Pressure 25 to 5000 psia 

204 R&D Laboratories Gage Pressure 25 to 10000 psig 0.11% 0.4 max Zero compatible 0-5 VDC 
Vacuum Systems Vacuum Pressure 0-14.7 psiv 0.3 max Span with Stainless C·204 

Steel 4-2OmA 

Gas or liquid 206/207 

Gage Pressure 25 to 5000 psig 0.13% 1.0 max Zero compatible 0.1-5.1 VDC 
1.5 max Span with Stainless 

Steel 4-20 mA 

Test & Measurement 
Engine Test Cells Gas or liquid 211 
Prototype Analysis Gage Pressure 25 to 5000 psig 0.13% 0.5 max Zero compatible 0.1-5.1 VDC 
Metrolo9Y Laboratories 0.5 max Span with Stainless C·211 
Hydraulic Test Equipment Steel 4-20mA 

General Purpose 15 to 5000 psia Gas or liquid 280E Hydraulics & Pneumatics 
Process Control 

15 to 10000 psig 0.11% 1.0 max Zero compatible 0-5 VDC 
PII Range 

3-15 psig I.Smax Span with Stainless C·280E 
Level Measurement 

-14.7t03S,50, Steel 4-20mA 
100 psig 

Weather Data Systems 
600-1100 mbars 0.1 max Zero Laser Interferometers Barometric Pressure 

ARimeter Setting Indicators Absolute Pressure 800-11 00 m bars 0.05% (0.2 Barometric) Wet or Dry Air O-SVDC 
Transfer Pressure Standard Gage Pressure 10 to 100 psia 0.1 max Span 

5 to 100 psig 

Differential Pressure Transducers 

Type of Pressure Thermal Media 
Model Applications Measurement Ranges Effect Compatability Output 

± % FS/l0ll"F 
General Pur~ose 
Intrinsically ale Gas or liquid O-SVDC 
High Differential Pressure Pressure 10 to 10000 psid 0.11% 1.0 max Zero compatible or 

1.0 max Span with Stainless ±2.SVDC 
Steel 

Process Control Gas or liquid 228·1 
Fitter Condition Monitoring Low Ranges compatible with 0-5 VDC 
Refrigeration Equipment Pressure Low dill. pres. 0.15% 2.0 max Zero Stainless Steel or 
Chillers (can be wet 1 tol00psid High Ranges 2.0 max Span (both pressure ± 2.5 VDC 

both sides) ± 0.5 to 50 psid 0.25% C·228·1 
reference sides) 4-20mA 

HVAC Control 239 
Leak Detection O.S"WC to 1 0 psid Gas compatible O-S VDC 

239 Environmental Testing Pressure ±0.2S'WC 0.14% 1.0 max Zero with Stainless or 
R&D Scientific to 1.0 max Span Steel, Aluminum ± 2.5 VDC 

C·239 
±S psid 4-2OmA 

HVAC and VAV Control 
Air 264 

Energy Manasement Systems Very low 
Clean Room ontrol Differential 0.1 to 25 in. WC 1.0% 3.3 Zero or O·S VDC 

Medical Instrumentation Pressure 3.3 Span Inert gases C·264 

Fitter Condition Monitoring 4-2OmA 

1111111111111 1111111111111111111111111'1111'11111111111 45 Nagog Park, Acton, MA 01720 III I 1111 II lUI 1-800-257 -3872, In MA (508) 263-1400 
"1111111111111 lillill" II 111111111 I Telex: 4430243, Telefax. (508) 264-0292 
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5500 TRANSDUCERS & ENCODERS 5500 

Digital Displays and Systems 

Type of 
Model Applications Measurement Pressure Ranges Accuracy Analog Output 

(RSS Method) 

Panel Mountable Gage Pressure Digital indicators for use with 
Setra transducers and Absolute Pressure All Pressure Ranges Transducer a to 5V or a to ±2.5V 
Transmitters Differential Pressure (4-1/2 digits) Accuracy 4-20 mA 

Vacuum 

300 
Barometric Pressure 

Bench Top Digital Pressure - 5 to 100 psig 
Manometers 

Gage Pressure 5 to 100 psia 
R&D Scientilic 0.5" to 30" WC o to 5V or 0 to ±2.5V Temporary Field Pressure - Absolute Pressure ±O.25" to ±15"WC 0.11% (304-1) 

Monitorin~ Differential Pressure 5 to 100 psid 0.14% (339-1) 6 to 11 V (Barometric) 
T ransler tandards Barometric Pressure ± 2.5 to ± 50 psid 0.05% (350-1) 8tollV 

Vacuum Pressure 600-1100 mbar 

304-1/339-1/350-1 SOO-ll00 mbar 
0-14.7 psiv 

360 

Panel Mountable or BenchTop-
Digital Pressure Gage 
R&D Scientific 

Barometric Pressure Monitoring 
Mimeter Calibration 

'Qii$@ijj%j'l Pressure Switch Setting 
if laser Interferometers 

MinIMax Tracking 
Hillo Alarming 
Transfer Pressure Standard 

Gage Pressure 
Absolute Pressure 
Vacuum Pressure 

Barometric 
Absolute Pressure 

20 to 2000 ps ig 
20 to 2000 psia 

0-14.7 psiv 

600-1100 mbars 
800-1100 mbars 
10 to 100 psia 

±0.1% 

±0.02% 

Specialty Application Products 

Model Applications 

280E-XP ExplosionprooffWeatherproof 
Process Instrument Signals 
Natural Gas Lines 
Chemical Processing 
OIl-Shore Drilling 

Sanitary Pressure Lines 
Food & Beverage Processing 
Tank level Measurement 
Pharmaceutical Processing 
Sanitary Filtration Systems 

Type of 
Measurement 

Gage Pressure 
Absolute Pressure 

Compound Pressure 
PII 

Gage Pressure 

Pressure 
Ranges 

15 to 10000 psig 
25 to 5000 psia 
-14.7 to 35,50 

100 psig 
3-15 psig 

1 to 1000 psig 

Thermal 
Accuracy Effect Media 
(RSS Method) ± % FS/100"F Compatability 

280E/C280E Gas or liquid 
0.11% 1.5 max Zero compatible with 

1.0 max Span Stainless Steel 

Gas or liquid 
0.20% 2.0 max Zero compatible with 

2.0 max Span Stainless Steel 

Accelerometer Applications 
GRanges 

(Full Scale Ranges ± G) Comment 

EEM1989 

141 Transportation Equipment 
Position Sensing 
Robotics 
Shock & Vibration Testing 

2,4,8,15,30,60,150,600 Hi Level Output 
EMI Filter Option 

'111111I'1i1t 1/1'1111111 '111111 "IIIIIIIIlIjlllllllllll 45 Nagog Park, Acton, MA 01720 III 11111 h Uti 1-800-257-3872,lnMA(508)263-1400 
'11111111111111 hllUII' \I 11111'If' I Telex: 4430243, Telefax: (508) 264-0292 -
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Oto5V 

RS-232 

Output 

280E 
0-5VDC 
C-2S0E 
4-20mA 

4-20 mA 
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5500 TRANSDUCERS & ENCODERS 

Nobody handles 
pressure like Setra. 

Setra offers a complete line 
of high accuracy pressure 
transducers and transmit
ters for many applications. 
Including high and low 
pressure for test and meas
urement, HVAC/R, environ
mental and industrial as well 
as specialty application 
products. 

Ask for a free copy of 
our new 8-page Application 
Guide packed with informa
tion on types of products 

available for a variety of in
dustries, plus charts for sim
plifying selection. 
Call 1-800-25-SETRA (In MA, 
508-263-1400). Or write: 
Setra Systems, Inc., 45 Nagog 
Park, Acton, MA 01720 

And it's from 

11111111111111 1111111111 
1111111111.1111 II 

'1lIlhu ' IInlll'" 
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A 
AID acrylonitrile butadiene-styrene 
A/D analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AFC audio frequency control 
AFT automatic filter test 
ALGOL algorithmic language 
AM a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for infonnation interchange 
ASIC application specific IC 
ATE automatic test equipment 
A TG automatic test generation 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility syste 

C 
CAD computer-aided design 
CAE computer-aided engineering 
CAM computer-aided manufacture 
CAMAC computer-automated 

measurement and control 
CAPP computer-aided process 

planning 
CAT computer-aided test 
CATV cable television or 

community antenna television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CIE computer-integrated engineering 
CIM computer-integrated 

manufacturing 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide 

semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
D/ A digital to analog 
DAC digital to analog converter 
DBMS data base management 

system 
DC direct current 
DFT design for testability 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 

Nonnenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDA electronic design automation 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable 

PROM 

EIA Electronic Industries 
Association 

EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM erasable programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 20(t Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN fonnula translator 

G 
GaAsFET gallium arsenide PET 
CMIP commn management 

infonnation protocol 
GPIB general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 
HIPOT test, measurement, and 

diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

lAB Internet Activities Board 
IC integrated circuit 
IDC insulation displacement contact 
IF intennediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 
ISDN integrated services digital 

netwmk 
ISO International Standards 

Organization 

J 
JEDEC Joint Electronic Device 

Engineering Council 
JFET junction PET 
JMOS junction MaS 

K 

kHz kilohertz (10 3 hertz) 
KSR keyboard send /receive 

L 
LAN local area network 
LC (filters) inductance/capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
L VDT linear velocity displacement 

transfonner 

M 
MASER microwave amplification 

by stimulated emission of 
radiation 

MA TV master antenna television 

IlF microfarad 
MHz megahertz 
MIC microwave IC 
MIPS million instructions per 

secood 
MIB microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide 

semiconductor PET 
MOSIGT metal oxide 

semiconductor insulated-gate 
transistor 

MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation 

module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment 

manufacturer 
OR a logical operator 
OSI open systems interconnection 

P 
PAL programmable array logic 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
PCS plastic clad silica 
pF picofarad 
PG A pin grid array 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction 

transistor 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 

SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon-controlled switch 
SDA source & detector assemblies 
SGMP simple gateway monitoring 

protocol 
SIDAC bidirectional voltage

triggered switch 
SIMM single in-line memory 

module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SNMP simpole network 

management protocol 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid-state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thennal coefficient of 

expansion 
TXCO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 2500 Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
VAC volts (of) alternating current 
V AN value-added network 
VAR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz 

to 300 MHz) 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 

kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 



24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

61 CROSS REFERENCE 
CARDS 

• 2800 

ALL NEW with this 
edition of EEM 

GET 
~-...... --.''''''.''~'''--'''-'' ....-.....-----...ORGANIZED! 

Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes;' you probably already 
have the EEM File System. But, if you said "No;' 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty· 
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi· 
pie products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer· 
ence cards that apply. 

There are thousands of EEM File Systems in every· 
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack· 
age. The package contains everything you 
need to set up your very own fi ling system. Best of 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $2.00 for postage 
and handling. An invoice will be mailed to 
you under separate cover. 

Don't waste any moretime.Get organized now! 

EEMFILE SYSTEM, 
645 stewart ave., garden city, ny 11530 
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SHARP. 
Of'toelectronics 

~""' .. '.""., 
~,~ . 

GP1A13R GP1R04 

( GP1A16R,GP1A30R) 
GP1A33R, GP1A35R 

Optical Rotary Encoders 

GP1R34 

Absolute maximum ratings 

Model No, Vee Top' Tslg RL 
(V) ('C) (OC) (kO) 

GP1A13R 7 0- +70 -40- +80 -

GP1A16R 7 0- +70 -40- +SO -

GP1A30R 7 0- +70 -40- +SO -

GP1A33R 7 0- +70 -40- +80 -

GP1A35R 7 0- +70 -40- +80 -

GP1R04 
Series 

8 0- +70 -40- +80 5.0 

GP1R14 
Series 

±15 0- +70 -40- +80 5,0 

GP1R34 
Series ±15 0- +70 -40- +80 -

GP1RII 7.0 0- +70 -40-+80 -

GP1R21 7.0 0- +70 -40-+80 -

GP1RIli 
Series 

8.0 0- +70 -40- +80 -

GP1R23 6.0 0- +70 -40- +80 -

GP1R52 
Series 

8.0 0- +70 -40- +80 5.0 

"Disk hub is optional. (GPI R52 has built·in disk hub.) 

I 
OR103M1 OR4103M 

MR-CUE Head 

ISINK 
(mA) 

-

-

-

-

-

-

-

-

20 

20 

16 

16 

-

Absolute maximum ratings 

Model No. 
Sensing current 

Is (mA) I 
Operating tem&erature 

Topr (0 ) I 
OR103Ml 10 I +5-+40 I 

Optical Rotary Encodersl 
Magneto-Resistance Devices 

GP1R14 GP1R11 
(GP1R21) 

Oulpul signal 

Phase A (Digilal output) 
Phase B (Digital output) 

Phase A (Digital output) 
Phase B (Digital output) 

Phase A (Digital output) 
Phase B (Digital output) 

Phase A (Digital output) 
Phase B (Digital output) 

Phase A (Digital output) 
Phase B (Digital output) 

Phase A (Approx. sine wave) 
Phase B (Approx. cos wave) 
Phase Z (Index output) 

Phase A (Approx. sine wave) 
Phase B (Approx. cos wave) 
Phase Z (Index output) 

Phase A (Approx. sine wave) 
Phase B (Approx. cos wave) 
Phase Z (Index output) 

Phase A (Digital output) 
Phase B (Digital output) 

Phase A (Digital output) 
Phase B (Digital output) 

Phase A (Approx. sine wave) 
Phase B (Approx. cos wave) 
Phase Z (Index output) 

Phase A (Digital output) 
Phase B (Digital output) 

Phase A (Approx. sine wave) 
Phase B (Approx. cos wave) 
Phase Z (Index outPut) 

OR4104M 

Storage temperature 
Tslg (OC) MIN. 

-30- +60 3 

GP1R23 GP1R52 GP1R111 

(Ta = 25°C) 

Electrical characteristics 

Frequency Dissipation 

Resolution (kHz) 
MAX. 

Disk slit pitch 10 
1.14(mm) 

Disk slit pitch 10 
0.7(mm) 

Disk slit pitch 5 
1.14(mm) 

Disk slit pitch 5 
0.7(mm) 

Disk slit pitch tr(TYP) 
O.22(mm) 1.0~s 

96/100/192/200 
1360 

20 

96/192/200/360 
20 

961192/200/360 
20 

48/60175/100 tr(TYP) 
0,2~s 

120/200 tr(TYP) 
0.2~s 

tr(TYP) 
96/200/360 0.3~s 

500 tr(TYP) 
1,0~s 

96/200/360 20 

OR4108M 

RL 
(kO) 

IF=20(mA) 

IF=20(mA) 

IF=30(mA) 

IF=30(mA) 

IF=30(mA) 

10 

10 

10 

10 

10 

0.3 

4.7 

10 

current 
ITOT (mA) MAX, 

20 

20 

20 

20 

20 

70 

75 

75 

70 

70 

SO 

50 

70 

OR4103M 
OR4104M 

Specified magnet ring 
(A=5.42mm pitch) 

(Ta=25°C) 

"Cue signal playback oulput Vp-p (mV) DC 

"2H record I *46H record resistance 

I TYP. J MAX. 1 MIN. I TYP. I MAX. 
Ro(O) TYP. 

I 10 I 60 I 1.3 I 3.0 I - 400 

" MR: Magneto-Resistance "2 Condition: is = 5.0mA Cue signal: 1= 30Hz lor 0.5 sec. 
*3 Evaluate with a standard tape for 2H record. *4 Evaluate with a standard tape for 6H record. 

MRSensors (Ta=25°C) 

Absolute maximum ratings Total Resistance change ralio @ (%) Middle-point vollage V" V, (V) 
resistance 

Model No. Vce(V) Topr (OC) Tslg (OC) R¥~~?) TYP. Is'S(mA) TYP. H(Oe) Vee (V) 

OR4103M 6 -20-+S0 -30- + 100 0.S5 3.3 1 2.5 0 5 

OR4104M 6 -20- +SO -30-+100 2.7 3,7 1 2.5 0 5 

OR410SM 6 -20- +SO -30-+100 1 3.3 1 2.5 0 5 

SHARP ELECTRONICS CORP., Micro Electronics Div., Sharp Plaza, Mahwah, NJ 07430-21350 201/529.8757 0 Telex: 426903 (SHARPAM MAWA) • Fax: 201/529·8759 
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5500 TRANSDUCERS & ENCODERS 

Specialists in.transducers 
and systems for low range 
force/weight measurements 

5500 

LOW RANGE FORCE/WEIGHT TRANSDUCERS 
• Highly repeatable - .02% F.R. • Frictionless sensing 
• Virtually indestructible 
A virtually indestructible frictionless spring -loaded design has been proven in 
a wide range of applications - from demanding high volume arm flexture 
gram force calibration for disk drive manufacturers where durability and 
dependability are required ... to sophisticated medical laboratory develop
ments where pinpoint accuracy and precise repeatability are a must. 

SIGNAL CONDITIONING CONTROL BOXES 
• Push-button Zero • 4V2 Digit Display 
• Span Adjustment • AC Power Line Operation 
The CB14 control box is a highly flexible bench-top AC line-operated system. 
A 4% digit LCD indicator and standard calibrations give a direct visual rep
resentation of measurement in grams offorce or inclination related to the sine 
of the angle. Front panel accessible offset and scale potentiometers allow 
adjustment of any deviation experienced through mounting. 

SIGNAL CONDITIONING MODULES 
• Flexible • High resolution output 
• DeSigned for use in existing OEM applications. 

These EL Series modules eliminate the need for developments of custom cir
cuitry where DC to DC operation is desired. They provide a carrier-oscillator
demodulator filter and amplifier to provide a sharp, high resolution output. 
The unique EL2 has provision for remote offset and scale potentiometers as 
opposed to the more conventional EL3 with on-board adjustments. 

Note: AC line, cord-operated, ±15VDC output power modules are 
available for use with EL2 and EL3 units. 

INCLINOMETERS 
• From ±5° to ±90° with 3600 axial capability 
• Resolution of 0.1 arc-second 
• Fast response, low hysteresis, high stability, high accuracy 

The HO Series of inclinometers utilizes a frictionless assembly for measuring 
deviation from horizontal, with immediate response, virtually infinite resolu
tion and no cross-axis sensitivity. It is an LVDT-based spring mass system 
with core material centered on a non -magnetic stainless steel shaft with two 
mass weights equidistant on either end. The HO-C Series is a more mod
erately priced alternative to the HO inclinometer that meets the performance 
standards of most applications. 

TRANSDUCERS & SYSTEMS CALL 203 481 5721 P.o. Box 185, North Branford, Connecticut 06471 • 
TWX: 710-452-3092 ! FAX: (203) 481-8937 

B·1900 For manufacturers' sales offices, see yellow pages EEM1989 
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III Soft pot ~~1~~:1 !!! 
::: '1'\;1 l~-,nl' .. ~rlfi ... C' ::: .md ____ _ 

The Softpot optical shaft encoder is a non-con
tacting rotory to digital converter. Useful for po
sition feedback or manual interface, the Softpot 
reports realtime shaft angle, direction and speed. It 
is a practical solution to the wear, contact bounce 
and digit bobble problems associated with pots and 
AID converters. 
The Softpot utilizes an unbreakable disk, metal 

shaft and bushing, LED light source and operates 

SP-16 Series 

from a single +5 volt supply. 
Available with ball bearings for motion control 

applications or torque-loaded to provide the feel 
of a limitless potentiometer for front-panel man
ual interface. 

Call for updates on our index, through-shaft 
and motor mount versions. We have no minimum 
orders. Engineering orders (including special 
shafts) normally ship within 24 hours. 

• 16 cycles/rev yielding 64 codes per rev. 
• Quadrature outputs interface to TIL via 74LS244 
• -20 to +85°C operating temp. 
• $29/1's, $25/IO's, $22/50's, $20/100's, $18/500's 
• $16/1,000's, $13/5,000's, $1O/IO,OOO's, $9/20,000's 

SPM-SO Series 
• 20, 50 or 100 cycles per rev. 
• Quadrature, TTL compatible 
• Metal housing 
• PC board mountable 
• Detents available 
• $29/1 's, $25/10's, $23/50's, $22/100's, $19/500's 

SP-SOO Series 
• 100, 200, 256, 360,400, 500, 512 or 540 cycles per rev. 
• 400 to 2160 codes per rev. 
• Quadrature, TTL compatible 
• Ball bearing option to 10,000 RPM ($7.00 option) 
• -40 to + 100°C operating temp. 
• $39/1 's, $33/10's, $30/50's, $27/1 OO's, $25/500's 
• $23/1000's, $21/5,000's, $19/IO,OOO's, $17/20,000's 

SP-IOOO Series 
• 1000 cycles (4000 codes) per rev. 
• Quadrature, TIL compatible 
• Ball bearing option to 10,000 RPM ($7.00 option) 
• -40 to + 100°C operating temp. 
• $40/1 's, $34/10's, $31/50's, $28/100's, $26/5OO's 
• $24/1,000's, $22/5,000's, $20/10,000's, $18/20,000's 

_ ...... 
..... 

Fax (213) 594-6091 
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TRANSDUCERS & ENCODERS 

VERNr1'ECH , 'TECHNOLOGY 

IN MOTION" 
Division of VERNITRON CORPORATION 

SHAFT ANGLE ENCODERS 

SHAFT ENCODERS 
CONTACTING AND 
OPTICAL 

INCREMENTAL I 
ABSOLUTE 

OPTICAL INCREMENTAL 
Size Resolution Diameter 

5 To 256 Pulses 0.500 

11 To 1024 Pulses 1.062 

23 To 1200 Pulses 2.250 

25 To 3000 Pulses 2.500 

OPTICAL ABSOLUTE 

length 

0.85 

1.500 

1.875 

2.500 

Size Output Code CountslTurn least Count Angle 

Features (Optical) 

Only Available in Photo 
Sensor Output 

All Solid State light Source 
High Reliability 
TIL, OlL compatible output. 

Features 

DIAL-CODERTt.I 

* Dial-Coder call Factory For Details 

Options 

• Sealed* 
• Index Marker 
• Quadrature Output 
• lX·2X-4X Multiplier" 
• Extended Temperature Range 
• Non-Standard Supply Voltage 
• Photo Sensor Output 
• HTL CompatitJle llutp~t* 
• Open Collector Output* 
• Rugged Construction" 
• Line Drivers" 
• Connectors 
• Direction Sensing 
* Not Available in Size 5 

Options 

t Quadrature Output on LSB Available • Multiturn Available - Size 23 
BCD On Iv - Size 30 . Any Code 

23 Any Up to 512 0.7° TIL, DTL compatible • Rugged Construction Counting Speed 30 kHz max. • Extended Temperature Range 
30 Any Up to 1024 .18° Slew Soeed 5000 RPM max. • 19 Bit Total Count LE.O. light source • Other output levels available Output, parallel non-ambiguous • Connectors 

t On Selected Models 

CONTACTING ABSOLUTE 
Revolutions 

for 
Size Code Counts/Turn Full Count Full Count Features Options 

11 Gray/Binary To 256 1 to 64 To 214 Operating Speed: To 200 RPM 
BCD To 100 1 to 100 To 9999 DTL/TTL Compatible • Operating Temp., -55°C to 125°C 

18 Gray / Binary To 512 1 to 2048 To 219 5,000,000 Rev. - Life • Various Output Voltage Ratings 

Binary To 256 1 to 2048 To 219 Slew Speed: 1000 RPM • 18 and 19 Bit Total Count 
23 Output: Parallel Non-Ambiguous • Connectors BCD To 400 1 to 100 1x106 BCO Most units contain internal logic • I ncreasing Count - CCW Rotation 
31 Gray / Binary 1024 Single Turn To 210 circuits for OTL, TIL compatibility 

OPTICAL INCREMENTAL MODULAR 
Size Resolution light Source Construction Features Options 

Unhoused To 1024 Pulses LED Modular Low Cost TIL, OTL Compatible • Squared Output - Size 15 & 23 
15 or 23 2 Channel Output • Ooerating Voltages: 5 to 15 VOC 

5 To 256 Pulses LED Modular Low Cost Index Channel • Photo Sensor Output - Size 15 & 23 
Photo Sensor Output 

Housed versions also available. 

Refer to sections 2440,3500,4750 for additional product listings. 

300 Marcus Blvd., Deer Park, NY 11729 
516-586-5100 - TWX 510-227-6089' FAX 516-242-7940 

II 
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5500 TRANSDUCERS & ENCODERS 5500 

FAX 203-288-4937 
1-800-352-2001 

VIBRA-METRICS • 1014 SHERMAN AVENUE, HAMDEN, CT 06514· (203)288-6158 • TWX 71 0-465-0169 

MACHINERY VIBRATION 
MONITORS 

Monitoring Level: 0-1 ips RMS 
Frequency Range: 5-3,000 Hz 

(3db) 
Colored LED's: Alert-Amber, 

Danger-Flashing Red, Chan
nel Status-Green to Red
Auto Guard Transducer 
malfunction 

Trip Accuracy: 5% of setting 
Two Trip Levels: Alert, Danger; 

adjustable front panel set pots 
Internally Adjustable Trip Delays: 

1-10 seconds-Factory set 8 
sees. 

Trip Level Calibration/Check via 
Level Meter 

Reset Button (remote contacts 
available) 

Digital RMS Velocity Level 
Indicating Meter 

Channel Selector Switch for Level 
meter, Calibration & Velocity 
AC Output 

115VAC Input Power (220V 
option) 

Fail-Safe Power Loss Protection 
(disables Shutdown Relay) 

Optional Filters: Low, High or 
Band Pass 

Inputs for (1-6) Accelerometer 
Signals; rear panel BNC jacks 

Outputs: A. AC Signal: 5VAC/ips 
(peak) BNC jacks (rear). (1) 
BNC jack (front) B. DC signal: 
4VDC/ips RMS (1-6) BNC 
jacks (rear) C. Two DP/DT 
relays per channel-3 amps 
D. Remote Reset (option) 

Mao DIGITAL VIBRATION 
METER 

[Battery Operated] 

Metric scale optional 

Functions: Velocity, Accelera
tion and displacement. 

Ranges [Decade]: Velocity
Full scale .02t0200 in/sec 
(PK) 
Acceleration .002 to 20 g 
Displacement to 
2000 mils (PP) 

Output: 2 Volts (Full scale) 
AC I DC Recorder option 
Frequency Range [3db]: 

Accel. 2HZ -15KHZ 
Vel. 5HZ - 3KHZ 
Disp. 5HZ -1 KHZ 

Accelerometer Power: 2 ma, 
15 Volts (DC) from input 
connector 

Filters [Front Panel Select
able]: Plug in optional 

High pass, low pass or 
band pass 

Accelerometer: 7 -14 mv/g 
70-140 mv/g 

M9D VIBRATION 
METERI MONITOR 

Specifications same as M-8D 
with the following additions 

Accelerometer: 1 00 mv I 9 

Trip Alarms: One or two 

Set Points: Digital 0-200% of 
Full scale selected. 

Outputs: Relay contacts 
NOI NC BCD (Option) 
2 Volts (Full scale) 
DC Recorder OPtion 

SEISMIC VIBRATION 
METER SYSTEM 

Consists of M8DSP Meter 
and 1030 Seismic Accelero
meter 

Most Sensitive Full Scale 
Range: 

20 Micro 9 
200 Micro in/sec 

20 Micro in (PP) 

VM-350 PREDICTIVE 
MAINTENANCE 

VIBRATION METER 

An accurate solid-state 
instrument for use in 
predictive maintenance 
and quality assurance 

Velocity Ranges: 0.1 to 
30 (I.P.S.) 

Frequency Range: 3HZ-
5 KHz 

Input: Low impedance 
accelerometer included 
in vibration probe 
(VP 300) or individual 
sensor 

Power: Battery 
Size: 7" long x 2V2" deep 

x 4" wide 

VIBRAMITE ACCELEROMETER WITH "BUILT-IN" ElECTRONICS 

MICROMITE MINIATURE TRIAXIAL GENERAL HIGH INDUSTRIAL 5 VOLTS 
PURPOSE OUTPUT 

LOW IMPEDANCE ... '" I • SPECIAL 

"OEM" 

DESIGNS 
0.7 GRAM 1.8 GRAM 10GRAM RUGGED SEISMIC 

MODEL 9001 1000/1001 3000 1018/1019 1020/1021 6022 1030 

Sensitivity mv I g 7 10 10 10 100 100 5 Volt 

Frequency Range [±5%] "i-10K 3-10K 3-10K 3-10K 2-10K 3-5K .01-200 
Noise g(rms) .004 .0015 .0015 .0015 .00015 .00015 5X 10-6 

Iso Shield NO YES/NO YES YES/NO YES/NO YES YES 

P re- iii ter Option NO NO NO NO YES YES YES 

Temperature [F] 250 250 250 250 250 250 250 

Weight [gms] 0.7 2/1 :8 10 15 50 60 485 

Dimensions [in] .25 H x .250 AH x .250 .75H X .5D .75Hx.5D 1.2H x .750 .2H x .80 2.5H X 2.50 

MORE THAN 30 MODELS AVAILABLE FROM STOCK. MODELS MEETING API 678 SPECIFICATIONS NOW AVAILABLE! 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·1999 



5500 TRANSDUCERS & ENCODERS 5500 

WILCOXON 
RESEARCH 

2096 Gaither Road • Rockville, Maryland 20850 
TEL: (301)330-8811 • FAX: (301)330-8873 

PIEZOELECTRIC ACCELEROMETERS 

Features 
Low-noise PIEZOFETfM internal amplifiers 

Low impedance output signals 

Corrosion-resistant, stainless steel housings 

Models certified for 

hazardous environments 

available! 

Miniature Low Mass Rugged 

• Mechanical and thermal isolation 

• Protection against miswiring and overload 

• Wide dynamic ranges 

• Sealed, integral cable options' 

I 
Industrial Rugged Industrial Handheld 

SPECIAL FEATURES Triaxial 
High Industrial Low Velocity Triaxial Probe 

Sensitivity Frequency Output 

Model # 733 736 793" 

Sensitivity, mV/g 10 100 100 

Frequency Range (±10%) 2 - 4k 4 - 20k 2 -7k 

Noise, j.lg 150 150 500 

Ground Isolation yes no yes 

Temperature Limit, °C 120 120 120 

Weight, grams 23 15 110 

Dimensions, inches(H x D) 0.75 x 1.35 0.89 x 0.49 2.42 x 1.0 

• A major accelerometer supplier with high volume "OEM" 
capabilities, Wilcoxon Research is the choice of the 
leaders in the Predictive Maintenance Industry. 

• Wilcoxon Research manufactures a wide range of vi
bration instrumentation equipment, specializing in inter
nally amplified piezoelectric accelerometers. For more 
than 25 years WR has continued to make significant 
contributions to this field, with a commitment to innova
tive design and high quality. 

793L" 793V" 993 HAS 

500 100 mV/in/sec 10 100 

0.4 - 1000 2.5 - 3.5k 2 - 2k 2 - 1k 

10 100 500 100 

yes yes yes yes 

120 120 120 NA 

135 133 90 150 

2.42 x 1.0 2.42 x 1.0 1.7 x 2.0 7.50L x 1.300 

• At WR we respond to special customer needs with 
custom designed instruments built to meet the require
ments of your application. Calibration data traceable to 
NIST (NBS) MIL-STO-45662 is supplied with each unit 
and Quality Control procedures are based on MIL-I-
45208 requirements. 

• In addition to our complete line of tranducers, WR also 
offers a full selection of power supplies, signal condi
tioners, power amplifiers, vibration generators, cables 
and mounting hardware. 

CALL: 1-S00-YIB-SENS 
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5500 TRANSDUCERS & ENCODERS 

( (415) 834-5888) 
ANTENNAS FILTERS RELAYS TEST EQUIPMENT 

Antenna Specialist Curtis Aleph International Fluke 
Cablewave Hardware J.w. Miller Allied Controls Simpson Electric 
Decibel Products Mallory American Zettler Triplett 

Stancor Aromat TIMERS 
AUDIO PRODUCTS C.P. Clare Agastat 

Argos FUSES 
Crydom Amperite 

Atlas Bussmann 
Coto Industrial Timer 

Bogen Littelluse 
Gordos Magnecrafl 

Quam U.S.D. 
Guardian Master Electronics 

Shure ITT Midtex 
Switchcrafl Line Electric Omron 
University HARDWARE Magnecraft Potter & Brumfield 

3-M Master Electronics SSAC 
BATTERIES Alia Boots Midlex 

Duracell AMP Omron TOOLS & SOLDER 

Eveready Ico Rally Potter & Brumfield AMP 
E.F. Johnson Sigma Blazer Kodak 
G.C. Electronics Struthers-Dunn Ersin 

CABINETS 
Harvey Hubbell Theta-J Kester 

BUD 
Kulka Smith OK Machine & Tool 
OK Tools Paladin 

Calif. Chassis Panduit 
RESISTORS & 

Portasol 
Vector 

NETWORKS 
Ungar 

CAPACITORS R.G. Allen Weller 
R.G. Allen Bourns 

Xcelite 
E.F. Johnson Clarostat 

Helper Winch 
Mallory LAMPS & LIGHTING Mallory 
Sprague Eveready Ohmite TRANSFORMERS 

Chicago Minature Dormeyer 
IDI 

CIRCUIT BREAKERS lEE SEMICONDUCTORS 
Jeffersons 

Heinemann Ledu Semi Inc. 
Microtran 

Potter Brumfield Luxo Semitronics Sola 
Waber Electric Leecraft Stancor 

Mag-Lite Thordarson 
CONNECTORS Stanley SWITCHES Triad 

AMP Arrow Hart U.T.C. 
Amphenol AMP 
Cablewave OUTLET STRIPS C&K TUBES 
E.F. Johnson Waber Cherry Electric Eimac 
Kulka G.C. G.E. 
Manhattan McGill National 
Paladin POT'S & CONTROLS Omron Raytheon 
Panduit Bourns Oslo R.CA 
Pomona Clarostat Otto Varian (Klystrons) 
Superior Ohmite Switchcrafl TUBING 
Switch craft Unimax Alpha 

Electrovert 
COUNTERS POWER SUPPLIES TERMINAL BLOCKS Heli-Tube 

Hecon & TRANSFORMERS AMP Panduit 
Kessler-Ellis Dormeyer Buchanan WIRE & CABLE 
Redington Microtran Curtis Alpha 
Stemco Sola Electrovert Belden 

Stancor Magnum Cablewave 
FIBER OPTICS Superior RDI Carol 

AMP Triad Siemen Iboco 
Amphenol Tripp-lite USD Madison 
Belden Cable UTC Vernitron-Beau Manhattan 
Madison Waber Weidmuller Quabbin 

RB ANIP 

EEM 1989 For manufacturers' sales offices, see yellow pages 8·20011 



24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

61 CROSS REFERENCE 
CARDS 

• 2800 

ALL NEW with this 
edition of EEM 

ur=:------l-..-I I==-------~ GET .............. ----,.-... " .. -.... --...... ---.----..ORGANIZEDI 
Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes;' you probably already 
have the EEM File System. But, if you said "No;' 
you really oughtto look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy todo with The System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all ofthe cross refer
ence cards that apply. 

There are thousands of EEM File Systems in every
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age. The package contains everything you 
need to set up your very own fi ling system. Best of 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $2.00 for postage 
and handling. An invoice will be mailed to 
you under separate cover. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 



These symbols appear on many electrical/electronic components distributed in the world market. They indicate that a country's standard-
setting agency has approved the design of the component and/or a testing agency has approved the performance of the component in 
meeting the standard. This page lists only those countries that have a symbol to represent their authority. 

e Argentina (IRAM) Instituto 

~ 
Hong Kong Hong Kong Standards \W Poland Polski Komitet 

Argentino de Racionalization de & Testing Centre Normalizacji Miar i Jakosci (Polish 
Materiales Committee for Standardization, 

Measures and Quality Control) 

~o ."~, •• <,~,,. Australia (SAA) Standards 

~ 
Hungary (MSZH) Magyar 10 Portugal (CEP) Comissao 

~ ... W} Association of Australia Szabvanyugi Hivatal (Hungarian Electrotecnica Portuguesa 
Office for Standardization) 

@ Austria (OVE) Oesterreichischer (j5fJ India (lSI) Indian Standards STAS Romania Institutul Roman de 
Verband flir Elektrotechnik Institute "Manak Bhavan" Standardizare (Romanian Standards 

Institute) 

IcSCI 
Belgium (CEB) Comite SII Indonesia Badan Kerjasama ~\ 

Singapore Singapore Institute of 
Electrotechnique BeIge Standardisasi LIPI-YDNI (LIPI- ' . Standards and Industrial Research 

YDNI Joint Standardization 
Committee) 

ABNT Brazil (ABNT) Associavao 8 Iran Institute of Standards and @ South Africa (SABS) South 
Brasileira de Norrnas Teonicas Industrial Research of Iran African Bureau of Standards 

@) Canada (CSA) Canadian 
~ 

Ireland (IIRS) Institute for Spain (IRANOR) Instituto 
Standards Association Industrial Research and Standards Nacional de Racionalizaci6n y 

Normalizaci6n 

@ Czechoslovakia Urad pro 511 Israel (SII) Standards Institution ~ Sweden (SEK) Svenska 
N orrnalizaci a Mereni (Office for ofIsrael Elektriska Kornrnissionen (Swedish 
Standards and Measurements) Electrotechnical Commission) 

@ Denmark (DEK) Dansk 

@ Italy (CEI) Comitato @ Switzerland (SEV) 
Elektroteknisk Komite (Danish Elettrotecnico Italiano (Italian Schweizerischer Elektrotechnischer 
Electrotechnical Committee) Electrotechnical Committee) Verein Postfach 

~ 
Egypt (EOS) Egyptian 

0 Japan (JISC) Japanese Industrial <$> Turkey (TSE) Turk Standardlari 
Organization for Standardization and Standards Committee Agency of Enstitusu (Turkish Standards 
Quality Control Industrial Science and Technology Institution) 

® Finland (SETI) Electrical 

S Korea, Republic of (South) 

~ 
United Kingdom (BSI) British 

Inspectorate Industrial Advance Administration Standards Institution 

@]) France (UTE) Union Technique @) Mexico (DGN) Direcci6n General 'i\l United States (ANSI) American 
de I'Electricite de Normas Secretaria de Patrimonio National Standards Institute 

y Fomento Industrial Puente de 
Tecamachalco 

J3 
Germany, Democratic 

\KEMA\ Netherlands (NEC) Nederlands ® United States (NEMA) 
Republic of (East) (ASMW) EUR Elektrotechnisch Comite National Electrical Manufacturers 
Amt fiir Standardi-sierung Association 
Messwesen und Warenprufung 
(Office for Standardization, 

!fWF1 New Zealand (SANZ) Standards 13 Venezuela CODELECTRA en Metrology and Quality Control) 
Association of New Zealand Conjunto con COVENIN Avda. 

@ Germany, Federal Republic ppal. 
of (West) (DKE) Deutsche 
Electrotechnische Kommission im 

® 
Norway (NEK) Norsk A Yugoslavia Federal Institute of 

~ DIN und VDE (German 
Elektroteknisk Komite (Norwegian 

4.~ 
Standardization 

Electrotechnical Commission of 
Electrotechnical Committee) DIN and VDE) 

ELOT Greece (ELOT) The Hellenic <i> Pakistan Pakistan Standards 
Organization of Standardization Institution 



RELATIVE QUANTITY SYMBOLS PREFIXES FOR SI UNITS 

:F- not equal to Multiple Prefix Symbol 
approximately equal to 

oc proportional to 1012 tera T 
< smaller than 109 giga G 
$ smaller than or equal to 106 M « much smaller than mega 

> larger than 103 kilo k 
2: larger than or equal to 10-3 milli much larger than m 
» 

- identical to or equivalent lo-U micro /l 
i increases 10-9 nano n 
J., decreases 10-12 pico p 

Quantity Symbol SI Unit Symbol Derivation 
acceleration a m s-2 velocity/time 
acceleration due to g m s-2 velocity/time 

gravity 
amount of substance n mole mol mole fraction (n) used 

amplification factor J1 a ratio 

angle 6b<i>bU l 

angle of incidence degree or radian 

angle of refraction r degree or radian 

angle, Bragg e number 

angle, critical c degree or radian 

anode slope resistance RA ohm 0 !!.Va/!!.la 

area A metres squared m2 I x b 

atomic number Z a number number of protons 
Avogadro constant L,NA number 
breadth b metre m fundamental unit 
capacitance C farad F charge/p.d. 

charge, electric Q coulomb C current x time 

charge on electron e coulomb C 1·6 x 10-19 C 

conductance G ohm-I 0-1 reciprocal of resistance 

current, electric I ampere A fundamental unit 

decay constant A a ratio 

density p kg m-3 mlV 

distance along path s metre m fundamental unit 

efficiency 1) a ratio work output/work input 

electrochemical equiv. g C-I mass/charge 
electromotive force E volt V energy/charge 
electron 
energy E joule Nm 

energy, kinetic Ek joule J N m. Ek = 1/2mu 2 

energy, potential Ep joule J N m. Ep = mgh 

Faraday constant F coulomb mo]-i C mol-I 96,500 C mol- l 

field strength, electric E Vm-l potential gradient: p.d./dist. 

field-strength magnetic H ampere-turns current x no. of turns 

flux, magnetic <I> weber Wb e.mJ/rate of change of flux 

flux density B tesla T flux/area 
focal length f metre m 
force F newton N kg m s-2 

free energy !'lG joule 

frequency f hertz Hz oscillations/time 

gas constant r joule J energy 
half-life,radioactivity t1l2 second fundamental unit 

heat capacity C J K-l quantity of heat/temp. rise 

heat of reaction !!.H joule J heat energy 

heat capacity, specific c J K-l kg-l heat capacity/mass 
heat, quantity of q joule J energy 



Quantity Symbol SI Unit Symbol Derivation 

height h metre m fundamental unit 

image distance u metre m fundamental unit 

inductance, mutual M henry H induced e.mJ./rate of change of current 

inductance, self L henry H 
intensity of radiation I a number 
latent heat L joule quantity of heat 

latent heat, specific I J kg-I quantity of heat 

latent heat, molar Lm joule mol .J quantity of heat 

length I metre m fundamental unit 

magnetizing force H ampere-turns 
magnetic moment m Wbm torque in unit magnetic field 

magnification, linear m a ratio 
mass m kilogramme kg fundamental unit 

mass number A a number number of neutrons + protons 

molar volume Vrn (dm3 ) volume of I mole 

molar solution M a ratio moles/dm3 

moment of force Nm force x perp. distance 

neutron number N a number number of neutrons 

number n 
number of molecules N 
number turns on coil n a number 
number order spectrum p a numher 
object distance u metre m fundamental unit 

peak current 10 ampere A see current 

peak e.mJ. Eo volt V see e.mJ. 

period T second fundamental unit 

permeability /l Hm-I henry/metre 

permeability, vacuum 110 Hm-I 

permeability, relative /lr a ratio /l = J1. 
J.lo 

permittivity E Fm-I farad/metre 

permittivity, vacuum Eo Fm-I farad/metre 

permittivity, relative Er a ratio Er =!: 
Eo 

potential, electric V volt V energy/charge 

potential difference V volt V enerfY /charge 
power p watt W J s-

pressure p pascal Pa N m-2; force/area 

radius metre m fundamental unit 

reactance X ohm Q Eollo 
refractive index n a ratio 
resistance R ohm Q p.d./current 

resistivity, electrical P ohm-metre resistance x length 

relative density d a ratio Psub/Pwater 

r.m.s. current Ir.m .s ampere A see current 

r.m.s. voltage Vr.m.s volt V see e.m.f. 

slit separation metre m fundamental unit 

tension T newton N see force 

temperature, Celsius e degree C °C from kelvin 

temp. interval e degree o or K 

temp. absolute T kelvin K fundamental unit 

thickness d metre m fundamental unit 

time t second fundamental unit 

torque T Nm see moment 

turns ratio T a ratio nsec/nprim 

(unit of electricity) kWh kilowatt x hour 

velocity U,U ms-1 distance/time 

velocity, angular OJ second- J s-I angle/time 

velocity, e.m.waves c m s-I 

velocity of sound u m s-l 

volume V metre cubed m3 I x bx h 

wavelength "- metre m fundamental unit 

work w joule J force x distance (Nm) 

weight W newton N kg m s-2or mg 



~~IC MASTER~~ 
BELONGS ON YOUR 

BOOKSHELF 
If you don't have your own IC MASTER, you can obtain your own copy 
by ordering now. Write for your own copy or order by telephone as 
described below. 

Everything You Need ••• 
To Find The Ie You Need ••• 

FAST! 
The all new IC MASTER is a 3 - volume 
guide to design specifications on every 
commercially available IC. Over 3,500 
pages provide indispensable IC design 
information organized to help you find the 
IC you need in minutes. The Alternate 
Source Directory section puts over 150,000 
pin-for-pin replacement device listings at 
your fingertips. 

Volume 1 - Over 80,000 standard ICs, including 12,000 + 
new devices, grouped by function within basic 
category. Includes Military Parts Directory, 
Supplier Index, Part Number Index and more. 

Volume 2 - Technical Data Pages from the leading IC 
manufacturers. 

Volume 3 - Systems Level Volume covering ASICs, CAEI 
CAD Design Tools, MPU Development 
Systems and Microcomputer Boards. 

PLUS... 2 Free Semi-Annual Updates 
Money-back Guarantee. If the IC MASTER 
doesn't help you find the IC you need fast, 
return it in 10 days for a 100% refund. 

Order Your Ie MASTER ••• TODAY! 

It's Easy to Order: 
You can order IC Master simply by 
charging it to your Visa or Master Card 
credit card. To place your order call 
now: (516) 277-1300 FAX (516) 227-1901 
Or mail your purchase order to: 

ICMASTER 
Hearst Business Communications, Inc. 
645 Stewart Avenue 
Garden City, NY 11530 
Att: Marie Botta 

ORDER YOUR COpy 
~~~~~NOVV~~~~~ 



HEARST ENGINEERING SOFTWARE 

ICMASD .•• IC Alternate Source Directory If you've used the IC MASTER, you 
know what the Alternate Source Directory is. Engineers tell us that it's one of the most valuable sections of the 
Maste[ The Alternate Source Directory ... ASD ... is now available in floppy disk 1I1J~~ 
form. I~ 

The electronic ASD is FAST! Just ask a question and the answer pops up in a 
split second. 

The electronic ASD is FLEXIBLE! You can odd ICs and you can odd comments. 
You can odd port numbers, prices, technical notes or anything else you like. 

You can customize the ASD to fit your needs and the needs of your company. 
Order the Alternate Source Directory for your A~ Xl or compatible. We'll 

send you two floppies and a very simple piece of printed documentation. Download the floppies and you're in 
business. All you need is a hard disk. 

EEMANAGE ••• for engineering managers Developed by the publishers of EEMI 
Electronic Engineers Mastet EEMANAGE is a software program designed to make life easier for engineers and 
engineering managers. 

EEMANAGE does many things: 1. Develops Bills of Materials 2. Assigns Part 
Numbers logically 3. Manages Engineering Inventories 4. Issues Purchase 
Requisitions 5. Relieves Engineering Inventories 6. Manages a Ports Storage 
System 7. Issues Engineering Change Notices 8. Interfaces with dBaselll+ 
Programs. 

EEMANAGE is completely menu driven. It is simple to understand and operate. 
1I_1II~~Illi2BII. Any competent secretory can be up and running on EEMANAGE in minutes. 

Order EEMANAGE for your AT, Xl or compatible. We'll send you one floppy and brief, very user friendly 
documentation. 

The basic price for ICMASD or EEMANAGE is $149.50* each and includes floppy disk(s) and complete program 
docu mentation. 

For immediate shipment you con order ICMASD or EEMANAGE on your VISA or MasterCard credit cord simply by 
colling Marie Botto at (516) 227-1300. 

To order by mail send your purchase order to: 

Hearst Business Communications 

645 Stewart Avenue Garden City, NY 11530 Att: Marie Botta FAX (516) 227-1901 
*Taxable in NY, MA, IL, CA 
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INFORMATION 
WHERE TO FIND THEM IN THE 

88/89 EDITION OF EEM 
Abbreviations/Acronyms 

........... A·1404, B·I090, C·1119 0·1156 
AC Power Supplies, Product 

Selection Guide ............................ 0-2156 
ASCII Code ..................................... 0·1080 
Batteries, Product Selection Guide .... 0·1447 
Batteries & Fuel Cells, 

Characteristics ............................. 0·1450 
Cabinets, Enclosures, Racks & Chassis, 

Product Selection Guide ................ C·I003 
Capacitors, Basic Formulas ............... A·1093 
Capacitors, Miniglossary .................. A·l 066 
Capacitors, Product Selection Guide .A-I002 
Coils, Chokes, Inductors, 

Product Selection Guide ............... A·ll 9 7 
Conductors, Maximum Current Capacity 

of Copper & Aluminum ... A.2272, C·1316 
Connectors, Miniglossary ................ C·1271 
Connectors, Terminals & Sockets, 

Product Selection Guide ................ C·1127 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide ............................ A·1339 

DC Power Supplies, Product 
Selection Guide ............................ 0.1537 

Delay Lines, Product Selection 
Guide ........................................... A·1503 

Dielectrics, Thermal Conductivity ..... B.1916 
Discrete Semiconductors, Product 

Selection Guide ............................ A·2154 
Displays, Readouts, & CRTs, 

Product Selection Guide ................ B·1 041 
EBCDIC Code ................................. 0·1 086 
Encapsulation, Miniglossary .............. C·1124 
Fans, Blowers, Cooling Equipment, & 

Heat Exchangers, Product 
Selection Guide ............................. C·1631 

Fiber Optics, Miniglossary ................ B-111815 
Fiber Optics, Product 

Selection Guide ............................. B.1204 
Filters, Power, Product 

Selection Guide ............................. A·1642 
Filters, Signal, Product 

Selection Guide ............................ A-1683 
IC Master ........................................ A·1 740 
Instruments, Test & Measuring, 

Product Selection Guide ................ 0·1210 
Interconnection Systems, Product 

Selection Guide ............................. C·1702 
Keyboards & Keypads, Product 

Selection Guide ............................. B·1854 
Lamps, Lights, & Indicators, Product 

Selection Guide ............................. B·1126 
Logofinder & Trademark Directories ... C·901 
Microwave Components, Product 

Selection Guide ............................. A·1776 

Military Qualified Products List.. ........ B·1 002 
Motors, Drives, & Rotating Components, 

Product Selection Guide ............... B·1221 
Opto Semiconductors, Miniglossary 

................................................... A.2169 
Oscilloscopes, Product 

Selection Guide ............................. 001426 
Panel Hardware, Product 

Selection Guide ............................. C·1583 
Panel Meters, Analog & Digital, Product 

Selection Guide ............................. 0·1376 
Potentiometers, Trimmers, Controls, & 

Rheostats, Product 
Selection Guide ............................. A·2078 

Power Supplies, Miniglossary 
...................................... A·2276, 001541 

Power Supplies, AC, Product 
Selection Guide ............................. 0·2156 

Power Supplies, DC, Product 
Selection Guide ............................. 0·1537 

Protective Components (Fuses, 
Circuit Breakers, etc.), 
Product Selection Guide ................ B·1351 

Relay Contact Forms ....................... B·1450 
Relays, Electromechanical, 

Miniglossary ................................. B·1414 
Relays, Product Selection Guide ........ B·1411 
Resistor Color Codes ....................... A·1952 
ReSistors, Product Selection Guide .. A·1867 
Servo Components, 

Miniglossary ..... " .......................... B·1266 
SI Units, Basic Guide To, 

.......... A·1434, B·1472, C·1692, 001386 
Solenoids, Product Selection Guide ... B·1655 
Switches, Product Selection Guide .... B·1673 
Symbols-International Authorities 

......... A.1454, B.1064, C.1104, 0.1166 
Thermal Components, Product 

Selection Guide ............................. B·1886 
Thermal Conductivity of Dielectrics 

at Room Temperature ................... B·1916 
Thyristors/High Power Diodes, 

Miniglossary ................................. A·2211 
Timers, Miniglossary ......... B.1492, 0.1140 
Trademark & Logofinder Directories ... C·901 
Transducers & Encoders, Product 

Selection Guide ............................. B·1928 
Transformers, Product 

Selection Guide ............................ A·2215 
Voltage Drop Nomograph 

......... A.2262, C.1469, C.1960 0·1718 
Wire & Cable, Product 

Selection Guide ............................. C·1755 
Wire Gauges-Diameter, Area, 

Copper Weight... ........... C·1343, C.1759 



MASTER DISTRIBUTOR 
1026 6th Ave. 1301 Olympic Blvd. 

Oakland, CA. 94606 Santa Monica, CA. 904P4 
(415) 835-1500 (213) 452-1229 

RELAYS SWITCHES TIMERS 
A1ep/llntemational Aero ATC 

Ii} Allied Controls Alco Agastat 

Amencan-Zettler American Switch Ampente 

CIRCUIT IiREAKERS Aromat AMP Antex 

Airpax AT&T Aromat Crouzet 

Aromat Bosch Arrow Hart Eagle Signal 

Heinemann C.P. Clare Carlingswnch Guardian TEMPE,/,ATURE 

Potter & Brumfield Coto Cherry Electric Industrial Timer CONTROLS 

Crydom Controls C&K Magnecraft 

EAC EECO Master Electronics 

CONNECTORS. EIec-Trol Electro-Mach Midtex 

~ SOCKETS Fujrtsu Electronic Comp. Group National Controls 

AMP Gordos Grayhill Omron 

Amphenol Grayhill Landis & Gyr Potter & Brumfield 

Aromat Guardian Linemasler SSAC nllljRs 
Curtis Hi-G Master Specialties Struthe[S-Dunn 

Custom Connector Idee McGill Syracuse Electronics 

~ 
Idee In Microswitch 

~ 
Lumberg Line Electric Ormon TERMINAL BLOCKS 
Master Electronics Magneeraft Oslo Beau 

Panduit Master Electronics ana Buchanan 

Potter & Brumfield MEC Saia Curtis 

Souriau Midtex Unimax Electrovert 
RELAYS 

Vernitron-Beau Omron Kulka 
PAi

LE 

WelconlWells Magnum 
S_ HES 

Potter & Brumfield 
RBM INDUCTORS Marcco 

Schrack Jeffers RDI • COUNTERS Siemens Underwrilers Safety 

Engler Sigma Vernitron-Beau 

Hecon Stantel PHOTOELECTRIC Weldmuller 

UOUIDLEVEL 
IVa Struthers-Dunn Aromat 

TRANSFORMERS TRANS ORMERS 

CONTROLS Kessfer-Ellis T elemecanique Dolan-Jenner 
Master EI~nics Theta-J Omron Dorrneyer 

Omron Triridge Photoswitchl AB Microtran 

RedingtOn Skan-A-Matic Sola 

Red Lion FUSES StancO{ 

~ SodecoIMaxmar Bussmann Thordarson 

Stemco Litleifuse - PROXIMITY Triad 

Veeder-Root Underwriters SafBty 
Agasta! 

U.T.C. 

KNOBS Electro 
nAIERs 

DIODES CosmoIKurz-1<asch Omron WIRE, WIRING I 
Raytheon/Panel Products DEVICES. HWR. t General Instr. Alpha 

INDICATORS
b 

POTS. RESISTORS Belden 

~ 
LAMPS.LE Clarosta! Buchanan 

~~ FANS IDI Ohmrte Electrovert 
Aromal lEE Havey Hubbell 
U.S- Toyo JKL lboco 

Leecraft SOLENOID H.H. Smith 
COUth-ERS Lumex Dormeyer Moder 

Stanley Guardian Pandun 
I 

Sylvania Line Electric Pomona 


