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I AMPEX 1 _________________ _ 

Note: Asterisk denotes pages affected by latest change. 

LIST OF EFFECTIVE PAGESJ! This manual consistsof312 pages, comprised 
as follows: 

Page Issue Date 

. *Title Page. • • • • • • • • • •• 15 MAR 1978 
*A •••••••.•••••• 0 0 0 • 15 MAR 1978 
*B/C •••••••••••••••• 15 MAR 1978 
*i thru ii .... . . . . . . 0 • 0 15 MAR 1978 
iii .................. Original 
iv ••••••• 0 • 0 0 ••••• 0 0 15 FEB 1976 

*v . . . . . . . . . . . . . . . . . . 15 MAR 1978 
vi ••••••••••••••••• 0 15 FEB 1976 

*vii thru xii. • • • • • • • • • • • 15 MAR 1978 
xiii thru xiv ••••••••••• 15 FEB 1976 

*xv thru xix •••••••.• •• 15 MAR 1978 
xx thru xxiii/xxiv ••••••• 15 FEB 1976 
xxv/xxvi •••••. 0 •••••• 15 FEB 1976 
l-a/l-b ••••••••••••• Original 
l-c thru I-d •..•.. •••. Original 
1-1 •••.•••.•••••••• 15 FEB 1976 
1-2 ................ Original 

*1-3 •.•.• 0 0 • 0 ••• 0 ••• 15 MAR 197$ 
1-4 thru 1-5 .•••••• 0 •• Original 

*1-6 thru 1-8 ••• 0 •••••• 15 MAR 1978 
2-a/2-b •••. 0 • 0 ••• 0 •• Original 
2-c thru 2-d • . . • • • • 0 •• Original 
2-1 .. 0.............. Original 

*2-2 thru 2-5 •••••••. 0 • 15 MAR 1978 
2-6 .................. Original 

*2-7 thru 2-14 •.•• 0 ••••• 15 MAR 1978 
2-15 thru 2-16 • • • • • • . .• Original 

*2-17 thru 2-22 ••••••••• 15 MAR 1978 
3-a/3-b ••••••• 0 0 • 0 •• Original 
3-,C thru 3-d •••• 0 0 • 0 • • Original 
3-e':~. 0 •• 0 •• 0 •• 0 ••••• 15 FEB 1976 

*3-f •••• 0 0 0 •••••••• , 15 MAR. 1978 
3-1 thru 3-2 ........,. Original 

*3-3 •• 0 0 •••••••••••• 15 MAR 19"/8 
3-4 thru 3-8 •••••••• ,. 15 FEB 1976 

*3-9 ••••••••• 0 •••••• 15 MAR 1978 
3-10 •• 0 •••••••••••• , 15 FEB 1976 
3-11. • 0 • • • • • 0 • • • • • , _ Original 
3-12 •••••••..••••• 0 • 15 FEB 1976 

*3-13 •••••.•••••.•• 0 • 15 MAR 1978 
3-14 thru 3-16 •••••••• 0 Original 

*3-17 thru 3-19 ••••••••• 15 MAR 1978 
3-20 thru 3-21 ••••••••. 15 FEB 1976 
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*3-22 thru 3-28 •••••• 15 MAR 1978 
4-a/4-b •••• 0 ••••• Original 

*4-c thru 4-d •••••••• 15 MAR 1978 
4-1. . . . . . . . . . . . . . Original 

*4-2 thru 4-10 ••• 0 ••• 15 MAR 1978 
4-11 thru 4-13 • • • 0 •• Original 

*4-14 thru 4-22 0 0 •• 0 • 15 MAR 1978 
5-a/5-b ••• 0 •••• 0 • 0 Original 
5-c thru 5-d ••.•••• Original 

*5-e/5-f. • 0 •••••• 0 • 15 MAR 1978 
*5-1 thru 5-25 ••• 0 ••• 15 MAR 1978 
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6-a/6-b •••••••••• Original 
6-c/6-d •• • • • • • • • • Original 
6-1 thru 6- 2 ••••. • • Original 

*6-3 thru 6-6 ••.•••. 15 MAR 1978 
7-a/7-b •••••••••• Original 

*7-c ••••••••••.•• 15 MAR 1978 
7 -d •••.••••.•••• Original 
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*7-17 thru 7-18 •••.•• 15 MAR 1978 
7-19 ••••••••••••• 15 FEB 1976 

*7-20 thru 7-26 ••.••• 15 MAR 1978 
7-27 thru 7-28 ••• 0 •• Original 

*7-29/7-30 ••••••••• 15 MAR 1978 
8-a/8-b •••••••••• Original 
8-c/8-d •••••••••• Original 
8-1/8-2 •••••.•• 0 • Original 
9,...a/9-b ••••••.••• Original 

*9-c •••••••.•••.• 15 MAR 1978 
9-d ••••••••••••• Original 
9 -1 .•••••••••••• Original 

*9-2 thru 9-4 ••••••• 15 MAR 1978 
9-5 thru 9-6 •• 0 •••• 15 FEB 1976 
9-7/9-8 •••••••••. Original 
10-a/l0-b ••••••••• Original 
10-c/l0-d ••••••••. Original 
10-1 ••••••.•••••• Original 

*10- 2 ••.••••.••••• 15 MAR 1978 
ll-a/ll-b •••••••.• Original 

*11-c ••••••.•••••• 15 MAR 1978 
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FIELD ENGINEERING BULLETIN/SYSTEM 
IDENTIFICATION NAMEPLATE 

AMPEX SERVICE 

Ampex provides continuous technical support and service for its products. These services are outlined below. When 

requesting these services, please supply the following information. It will help to expedite your request. 

1. Model 

2. System No. 

3. Serial No. 

4. Date of Purchase 

5. Name and Address of your Organization 

Most of this information is available on the system identification nameplate (shown below) which is affixed to each tape 

transport system. 

SYSTEM IDENTIFICATION 

MODEL AMPS 

SYSTEM VOLTS 

SERIAL HERTZ 

AMPEX . 

FIELD SERVICE 

Ampex maintains a staff of factory trained Field Service Engineers throughout the world. If service is required, contact 

your nearest Field Sales/Service Office, which is listed on the following page. 

PARTS, TAPE AND ACCESSORIES 

Your Field Sales Office can provide you with information on replacement parts, list of spares, recommended recording tape 

and accessories to use with your system. 

TECHNICAL SUPPORT 

Ampex also provides a technical support program for its products. If any information or technical assistance is required that 

is not available in your local area, the factory Technical Support Group is available for assistance. (See the following page for 

the address. The telephone number is: 415-367-3006.) 

FIELD ENGINEERING BULLETINS 

The Technical Support Group also provides Field Engineering Bulletins (FEB's). Approved modifications, information on 

special tools, accessories, and improved operating and maintenance techniques are typical of the information distributed in 

FEB's. Contact your local Ampex Field Office or the factory Technical Support Group to have your name added to the FEB 

mailing list. 

CHANGED: 15 MARCH 1978 
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SALES AND SERVICE OFFICES 

Ampex Corporation 
Data Products Division 
401 Broadway 
Redwood City, California 94063 

u.s. SALES OFFICE 

ALABAMA, Huntsville 38505 
4306 Governors Drive S. W. 
Suite C 
(205) 837-3702 

CALIFORNIA 
Glendale 91201 
500 Rodier Drive 
(213) 240-5000 

Sunnyvale 94086 
1 020 Kifer Road 
(408) 733-2900 

FLORIDA, Cocoa Beach 32931 
1355 N. Atlantic Avenue 
Suite 120 
(305) 783-1811 

ILLINOIS, Elk Grove 60007 
2201 Lunt Avenue 
(312) 593-6000 

MARYLAND, Bethesda 20034 
10215 Fernwood Road 
(301) 530-8800 

MASSACHUSETTS, Waltham 02154 
391 Toten Pond Road 
(617) 890-2040 

NEW JERSEY, Hackensack 07601 
75 Commerce Way 
(201) 489-7400 

NEW MEXICO, Albuquerque 87110 
1200 Pennsylvania, N.E., Suite 0 
(505) 266-8749 

OHIO, Dayton, 45432 
4130 Linden Avenue 
(513) 254-6101 

TEXAS, Dallas 75235 
1615 Prudential Drive 
(214) 637-5100 

Houston 77081 
6430 Hillcroft Blvd 
Suite 118 
(713) 774-B714 

ii 
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INTERNATIONAL SALES 
OR SERVICE COMPANIES 

ARGENTINA 
Electronics Ampex S.A.C.1. 
Cerrito 836, 9th Floor 
Casilla de Cor reo 5403 
Buenos Aires, Argentina 

AUSTRALIA 
Ampex Australia Pty. Ltd. 
541 King Street 
West Melbourne 
Victoria, Australia 3003 

4 Carlotta Street 
Artarmon (Sydney) 
New South Wales 2064 
Australia 

BELGIUM 
Ampex S.A. 
Rue de L'lndustrie, B 
B-1400 Nivelles 
Belgium 

BRAZIL 
Ampex do Brasil Electronica Ltd. 
Conjunto 1.502 -15 Andar, 
Bloco 0 
Rua Mexico No. 31 
Rio de Janeiro, Brazil 

CANADA 
Ampex of Canada Ltd. 
132 East Drive . 
Bramalea, Ontario 
L6T 3T9, Canada 

Ampex of Canada Ltd. 
5421 - 11 th Street N.E. 
Suite 104 
Calgary, Alberta 
Canada 

Ampex of Canada Ltd. 
681 Lepine Avenue 
Dorval (Montreal), Ouebec 
H9P 1 G3, Canada 

Ampex of Canada Ltd. 
1500 Merivale Road, Suite 301 
Ottawa, Ontario 

COLOMBIA 
Ampex de Colombia S.A. 
Apartado Aereo 29613 
Avenida 40·A 
Oficina 13·09 
Bogota, Colombia 

ENGLAND 
Ampex International (EAME HO) 
72 Berkeley Avenue 
Reading, Berkshire 
RGl 6HZ, England 

Ampex Great Britain Ltd. 
Acre Road 
Reading, Berkshire 
RG2 OOR, England 

FRANCE 
Ampex S.A.R.L. 
21, rue du Dome 
92100-Bou109ne 
France 

GERMANY 
Ampex Europa GMBH 
Walter-Kolb-Strasse 9-11 
6000 Frankfurt (M) - 70 
West Germany 

GREECE 
Ampex World Operations S.A. 
32 Kifissias Avenue 
Paradissos, P. O. Box 45 
Athens, Greece 

HONG KONG 
Ampex World Operations S.A. 
1801-1805 Star House 
3 Salisbury Road 
Kowloon, Hong Kong, B.C.C. 

Ampex Ferrotec Ltd. 
603 Tai Nan West Street 
6/F and 7/F 
Kowloon, Hong Kong, B.C.C. 

INDONESIA 
Mr. Daniel Anco 
P. T. Galva Trading Corp. 
P. O. Box 2713 Gbr 
Jakarta, Indonesia 

ITALY 
Ampex Italiana S.P .A. 
Via F. Turati 6 
20121 Milano 
Italy 

Ampex Italiana S.P.A. 
Via Riccardo Gigante, 4 
00143 
Rome, Italy 

JAPAN 
Ampex Japan Ltd. 
New Belle Mode Building 
3, Kojimachi 3-Chome 
Chiyoda-Ku 
Tokyo, Japan 102 

JAPAN 
Toshiba Ampex Co. Ltd. 
(TOAMCO) 
555 Toriyama-Cho 
Kohoku-Ku 
Yokohama, 222 Japan 

MEXICO 
Ampex de Mexico S.A. de C.V. 
Apartado Postal No. 13-615 
Division del Norte No. 1832 
Mexico 13, D.F. 

NETHERLANDS 
Ampex B.V. 
Post Office 9026 
Zamenhofdreef 65A 
Utrecht, Netherlands 

SINGAPORE 
Mr. James Ackland 
52 Greamead Ave. 
Singapore - 11 

SOUTH AFRICA 
Ampex So. Africa (Pty) Ltd. 
8th Floor 
Standard House 
67 Simmonds Street 
Johannesburg 2000 
South Africa 

SWEDEN 
Ampex A.B. 
P. O. Box 7056 
(Rissneleden 8) 
S-l72 07 Sundbyberg, Sweden 

SWITZERLAND 
Ampex World Operations S.A. 
Rue de Romont 29 
1701 Fribourg 
Switzerland 

TAIWAN 
Ampex Taiwan Ltd. 
Taoyuan P. O. Box 188 
(46 Hsing Pang Road, Ta Lin Li) 
Taoyuan, Taiwan 
Republic of China 
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Because personnel working with electronic equipment are 

exposed to the hazard of high voltage, it is imperative that 

all safety regulations be consistently observed, and that' 

each individual has a clear understanding of basic First 

Aid methods. 

The following typical hazards must be avoided at all times: 

1 Do not attempt adjustment of un

protected circuit controls, or 

lead dress while the power is ON. 

2 Do not change heavily 

loaded or overheated 

components without due 

precaution to avoid burns. 

3 Do not assume that no danger

ous voltage is present when 

the power is OFF. Charged 

capacitors may retain danger

ous voltages for long periods. 

and should be discharged 

through a suitable resistor 

before any circuit points are 

touched. 

4 At all times avoid 

placing any parts of the 

body in series between 

ground and circuit 

points, whether or 

~ 
I -::;: 

~~ 
~ 

~ 
• 

+-

not power is ON. 

~5 
c 

Do not assume that solid-state 

circuits and semiconductor cases 

carry only low voltages. 

Be fully trained 
don't take chances. 

7 Use power line 
isolation transformer. 

SAFETY AND FIRST AID 

For their own protection, and the protection of others, all 

electronic personnel should become thoroughly familiar 

with the approved First Aid treatment of burns and shock. 

There are three prinCipal degrees of burns, recognizable 

as follows: 

1. A first degree burn reddens the skin. 

2. A second degree burn blisters the skin. 

3. A third degree burn chars the flesh and frequently 

places the victim in a state of shock accompanied 

by respiratory paralysis. 

Respiratory paralysis in the "ictim can cause death within 

seconds, by suffocation. For this reason it is imperative 

that the approved method of artificial respiration be initia

ted immediately and continued until the victim's breathing 

is normal. 

A muscular spasm or unconsciousness may render the 

victim unable to free himself of the electric power. If 

this is the case, turn the power OFF immediately. 

WARNING I 
DO NOT TOUCH HIM, OR YOU MAY 

SHARE HIS PREDICAMENT. 

If the power cannot be turned OFF immediately, very 

carefully loop a dry rope, article of clothing, length of 

strong cloth, or a rolled-up newspaper around the victim 

and pull him free of the power. Carefully avoid touching 

him or his clothing. 

The moment he is clear of the power, place him in a re

clining position, cover him with a blanket (or newspapers) 

to keep him warm, and begin artificial respiration. At 

the first opportunity, enlist help in the summoning of a 

doctor. If a doctor cannot be summoned, transport the 

victim to the doctor, infirmary, or hsspital. Be sure 

that the victim is kept well covered and warm while 

awaiting professional aid and treatment. 

iii 
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GOOD PRACTICES 

In maintaining the tape recorder covered in this manual please keep in mind the 

following standard good practices: 

1. . When inserting or removing printed wiring assemblies, 

cable connectors, or fuses, always turn off the power 

to the affected portion of the equipment. 

2. If replacing metal-oxide-semiconduc1Dr (mos) devices, 

follow standard practices to avoid introducing static 

charges onto their terminals. 

WIRE IDENTIFICATION CODING 

Iv 

1802854 

Identification of all insulated hookup wires used in a permanent application and 

harness wires shall be differentiated by (1) color coded insulation and/or by (2) 

printed numerical numbers representing tile RETMA color code. Both methods 

are interchangeable substitutions throughout tile assemblies. 

1. COLOR CODING- Color coding sllall be accomplished by 

use of solid colored insulation and/or helical striping on 

all wllite insulation in accordance with EIA STANDARD 

GEN-I04. 

2. NUMERICAL CODING - Number coding shall be printed 

numbers on all white insulation representing tile applicable 

RETMA color code number, Le., a-BLACK, I-BROWN, 

98-WT /GRY, etc. 

CHANGED: 15 FEBRUARY 1976 
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In addition to the overall table of contents, which follows directly, each of the sections of this 

manual includes its own table of contents. It is located directly behind the separator tab. 

For the convenience of the user, an appendix containing part number cross reference index 

information has been placed at the rear of this manual. 
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GLOSSARY OF TERMS AND ABBREVIATIONS 

Following is a brief glossary of terms and abbreviations which are special to instrumentation tape recording or to the FR-3000 

series recorder/reproducers. 

Note that in this manual, abbreviations are capitalized as they would be if the words were spelled out. Because of this, the 

same abbreviation may appear capitalized differently in different places. Abbreviations are not punctuated except: 

a. Where they spell whole words (l-e-d, not led, for light-emitting diode). 

b. In plurals made by adding "s," an apostrophe is used (pwa's, not pwas) 

c. Nontechnical abbreviations that are customarily punctuated (e. g., i. e., etc.) 

CAPSTAN 

A rotational element of a tape transport that impels the tape along its intended path. The tape is usually coupled to the cap

stan (a shaft, roller, or puck) by friction, sometimes assisted by pressure from a roller or rollers (pinch-rollers). 

CONTROL TRACK 

A tape track (see "track") used for a signal which is employed in controlling the capstan speed during reproducing (see "tape 

sync"). Also used to describe the recording on the control track, or the signal as played back. 

EOT 

End-of-tape. Refers to either end of the tape, and usually refers not to the extreme physical end of the tape, but to a point 

at which an automatic stop takes place to prevent the tape from completely unwinding from the reel -- the end of the usable 

portion of the tape. 

FAST 

Usually the fastest speed at which a tape transport will move tape, a wind or rewind speed. Often not under synchronous 

capstan control. Also, an operating mode in which the tape is moved at the fast speed. 

FLUTTER 

Instantaneous tape-speed errors having frequencies of variation between O. 5 Hz and 10 kHz. (For instrumentation, the term 

"flutter" generally includes the lower-frequency errors sometimes called "wow. Ii) 

FORWARD 

The direction of tape motion so designated for a tape transport. On a recorder/reproducer, usually that direction of motion 

in which a point on the tape passes the record head(s), then the reprodu'ce bead(s). On a vertically-mounted, coplanar-reel 

transport such as tbe FR-3000, usually means tape motion from the top reel to the bottom reel. Also, an operating mode in 

which the tape is moved forward. 

HEAD 

The electromagnetic transducer which converts electrical energy into magnetic fields for recording; or magnetic fields into 

electrical energy for reproducing, using magnetic tape. For instrumentation purposes the record and reproduce heads are 

usually separate transducers of Significant difference in design. 

xx CHANGED: 15 FEBRUARY 1976 

1802854 



GLOSSARY OF TERMS AND ABBREVIATIONS 

HEAD ASSEJVIDLY 

An assembly that usually includes all the record or all the reproduce heads for a tape machine. The heads are usually 

grouped in stacks (see "headstack," below), with one or two stacks per assembly. The stacks are mounted on a precision 

baseplate, often along with precision guides or other critical components. The headstacks and guides are precision aligned 

on the baseplate at the factory and if they are removed, moved, or loosened, they must be realigned at the factory. 

For standard analog instrumentation recording there are two stacks of record heads on a record head assembly. All odd

numbered heads are in the first stack reached by the tape when it is moving forward, all the even numbered heads are in the 

other stack. The headstack geometry is such that the tracks made on the tape by the record heads are "interleaved" (odd

even-odd-even) and evenly spaced. The reproduce headstack reads the tracks in the same geometric arrangement. For pcm 

(pulse-code modulation, or digital) recording/reproducing, all the record or all the reproduce heads, both odd and even, are 

often in the same stack, so that there are only two stacks, one record, one reproduce, in a complete recorder/reproducer. 

HEADSTACK 

A set of heads, usually all record or all reproduce "stacked" into a permanent assembly with the magnetic gaps very accurate

lyaligned. It is not possible to disassemble a headstack without destroying it, and, if it is part of a precision head assembly 

(see above), it must not be removed from or loosened on the assembly. 

IRIG 

Inter-Range Instrumentation Group. The association of Government organizations concerned with missile-range telemetry 

and other instrumentation functions. Groups 'within the IRIG publish documents which define instrumentation standards that 

determine many practices in instrumentation, including instrumentation magnetic tape recording. Document 106, "Telemetry 

Standards," and Document 118, "Test Methods for Telemetry Systems and Subsystems," as well as other IRIG documents, 

may be obtained from: Secretariat, Range Commanders Council, White Sands Missile Range, New Mexico 88002. 

MDA 

Motor-drive amplifier. An electronics circuit that controls drive current to a motor. 

POST-AIR 

Term applied to a -12V power line on the load side of a transistor switch which is controlled by power-sensing logic, following 

a vacuum operated (air) switch. 

PRE-AIR .-
Term applied to a -12V power line on the load side of a vacuum operated (air) switch but before it is controlled by power-

sensing logic. 

PUCK 

The wheel-like component that mounts on the end of the capstan shaft and is the part of the capstan servo that moves the tape. 

A polymer coating around its circumference helps give the puck positive control of the tape. 

PWA 

Printed-wiring assembly. A fully assembled circuit board with components installed. 

PWB 

Printed-wiring board. A circuit board before mounting of components. 
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GLOSSARY OF TERMS AND ABBREVIATIONS 

RECORD 

(Verb and adjective. The accent is on the second syllable.) That operating mode of a recorder or recorder/reproducer in 

which a recording is made. Requires record signal electronics as well as a tape transport. The legend RECORD, or equiv

alent, often appears on a control pushbutton of the transport, regardless of electronics capability. 

REVERSE 

That direction of tape motion which is opposite to forward (see "forward," above). Also, an operating mode in which the tape 

is moved in reverse. 

SCAN 

. A tape speed higher than the highest standard record/reproduce tape speed. The tape is under synchronous capstan control, 

and is moved rapidly for scanning to locate a desired portion of a recording. ,. 
SEARCH 

A mode of operation in which the tape transport is controlled by external equipment in order to search out locations on the 

tape through the use of an address track such as a time-code track. 

SEQUENTIAL 

A mode of operation in which two (or more) tape machines are interconnected to provide continuous recording over a longer 

period than a single (or lesser number of) machine(s) could accommodate. Control is arranged so that when the tape on a 

machine which is recording nears the end (see "eot"), the machine generates a signal which automatically starts another 

recorder. After a period of overlapped (redundant) recording, the first machine stops and the other carries on the recor

ding. 

SHUTTLE 

A mode of operation in which the transport automatically shuttles back and forth between two preselected pOints on a reel of 

tape for repetitive playback of a desired portion of a recording. (Requires the use of an optional footage counter and shuttle 

assembly. ) 

SPEED LINE 

An electrical line (conductor or bus) which is activated when a particular tape speed is selected or in effect. 

SPOKING 

A defect of tape packing produced by excessive tape tension. The pack buckles so as to produce a polygon shape and visual 

effect of "spokes" radiating from the reel hub to the "corners" of the polygonal pack. 

STOP/READY 

A transport operating mode or state in which tape is not being moved, but the transport is ready to move it. and only the 

actuation of the pushbutton for an active mode is required to initiate tape motion. 

SYNC 

Abbreviation for synchronization or synchronism. Used to refer to the state of capstan operation in which the capstan tachom

eter signal or the control track signal is at the same frequency as the capstan serv~ reference signal, and phase-differences 

are being sensed by the capstan servo phase comparator to control capstan speed. (See Section 5 of the tape transport manual, 

Ampex 1802854, for detailed descriptions of capstan servo functions.) 

xxii: 

1802854 

CHANGED: 15 FEBRUARY 1976 



GLOSSARY OF TERMS AND ABBREVIATIONS 

TACH SYNC 

That mode of capstan operation in which a tachometer signal from within the capstan assembly is used for comparison with 

the reference signal to produce synchronization. 

TAPE PACK 

The roll of tape on a reel, or hub. Builds up radially as tape is wound onto the reel (hhb). 

TAPE PACKING 

Reference to the quality of the layering of tape into a pack. On a transport which is correctly adjusted and is therefore packing 

tape well, the pack is very smooth to the eye and touch, without spoking patterns or slippage. 

TAPE STACK 

Synonym for tape pack. Has particular reference to the radial measurement (thickness) of the pack as regards setting of end

of-tape (eot) sensing. 

TAPE TRACK 

A longitudinal area along the tape on which signals of one data channel are recorded or from which they are reproduced. The 

width, spacing, and relative location of tape tracks is determined by head or headstack geometry. For instrumentation usage, 

these geometries are usually ones defined by the mIG. Once defined, tape tracks are often regarded as existing whether or 

not they happen 10 have recordings on them. Once defined, the track identities remain the same regardless of what electronics 

channel they may be associated with .. though normally track lIs recorded and reproduced through electronics channell. etc. 
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INTRODUCTION TO THE MANUAL 

GENERAL 

This manual covers field maintenance of the Ampex FR-3000 Tape Section Assembly. (In the manual the shortened terms 

"FR-3000", "tape transport", and "transport" are used interchangeably in place of "tape section assembly. ") The FR-3000 

transport is covered separately here because it is used in more than one recorder/reproducer system. The different recor

der/reproducer systems employ different signal electronics subsystems in order to provide maximum flexibility in recorder/ 

reproducer bandwidth, number of channels, etc. 

The details of system operation and maintenance are covered in separate operator/system manuals. 

THIS MANUAL 

This manual provides both overall and detailed descriptions of the FR-3000 tape transport and its subassemblies, plus pro

cedures for all phases of field maintenance of the transport, except preventive (routine) maintenance. (Preventive main

tenance is detailed in the operator/system manual for the particular recorder/reproducer in which the FR-3000 is being used. 

The operator/system manual also gives operating instructions which include all operating instructions for the tape transport. ) 

In most of the descriptive sections of the manual the schematic diagrams, assembly drawings, and lists of materials (1m's) 

for the FR-3000 transport and its subassemblies are located immediately following the applicable portion of the descriptive 

text. However, in certain instances, where several subassemblies are referred to or where one subassembly is referred to 

repeatedly, the drawings and 1m's are placed at the end of the section. In all cases where 1m coverage of an assembly requires 

breaking down any of its subassemblies, the drawings and 1m's for the subassemblies follow immediately after the higher 

level drawing until all coverage is complete. Then the next major assembly is covered in the same way. 

Certain of the schematic diagrams in the manual have their drawing numbers prefixed with the letters "TW". This designates 

that certain extra maintenance information or clarification has been added to the basic drawing. References to such drawings 

on other drawings or in the text.are valid whether they include the "TW" or not. 

Most of the manual is printed on 11 x 17 inch foldout pages. These oversize pages are used in order to make the maximum 

amount of related material visible at one time. (The pages are folded to 8-1/2 x 11 inches to make the manual fit into stan

dard bookshelves, etc.) 

A complete set of duplicate schematic diagrams is included at the end of the manual, along with information on the integrated 

circuit modules ("chips") used in the circuits of the FR-3000. Also appended is..a cross reference index relating Ampex part 

numbers to true-manufacturer part numbers. 

The numbering system used for pages, figures, and tables in this manual is the standard one in which each such number con

sists of two segments separated by a hyphen. The first segment identifies the section of the manual. The second segment 

indicates the particular item of its type. (E. g., "Figure 7-2" means Section 7, Figure 2.) 
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OVERALL IDENTIFICATION OF TAPE TRANSPORT 

GENERAL 

The FR-3000 Tape Section Assembly (tape transport) is a 

precision transport for 1/2-inch or I-inch wide magnetic 

tape. It includes a rack cabinet assembly which accepts 

appropriate signal electronics subsystems to make up lab

oratory-quality instrumentation tape recorder/reproducers. 

Complete recorder/reproducdrs are covered in operator/ 

system manuals such as Ampex 1802852 for FR-3010, 

1802853 for FR-3020, and 1802972 for FR-3030 Recorder/ 

Reproducers. 

The FR-3000 moves tape between two 16-inch reels, under 

capstan control, past magnetic record and reproduce heads 

for recording and reproducing multiple tracks of information 

on the tape. Both capstan and reels are servo controlled 

for precision tape movement. 

Figures 1-1 through 1-14 show the transport and its major 

subassemblies. The transport is functionally described in 

Section 2, following. 

TAPE SPEEDS 

S~ndard record/ reproduce tape speeds are available in 

two seven-speed ranges with each speed differing from the 

next higher and lower speeds by a factor of two: 

a. 

b. 

Low range = 15/16 inches per second (ips) 

to 60 ips 

High range = 1-7/8 ips to 120 ips 

The speed ranges are associated with recorder/reproducers 

having different data-bandwidth capabilities. The higher 

speeds are used in wider-bandwidth (higher data rate) ma

chines (e. g ., FR- 3010, FR-3030) and the lower speeds with 

the lower bandwidths (e. g. , intermediate-band FR-3020) . 

The transport also provides fast wind speed (300 + ips) and 

scan speed (240 ips). 

TAPE DIRECTION AND SHUTTLING 

Tape can be moved at any of the speeds in a forw ard or a 

r everse direction. The forward direction is from upper 
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reel to lower reel. (A point on the tape passes over the re

cord heads before it passes over the reproduce heads. ) 

When a footage counter (optional) is installed, a shuttle 

mode is available . This allows an automatic tape cycling 

operation which moves the tape alternately in forward and 

reverse between two preselected points. In the forward 

shuttle mode, the tape can be moved at anyone of the re

cord/ reproduce speeds, or at the scan speed. In the reverse 

shuttle mode, the tape can be moved at the same speed as 

the forward shuttle speed , at anyone of the four highest 

record/reproduce speeds other than the forward shuttle 

speed, or a t the scan or fast speeds. 

SEQUENTIAL AND SEARCH 

Provision is made for sequential operation of two record

ers. In this mode, a recorder which is nearing the end of 

a reel of tape generates a signal that automatically starts a 

second recorder. 

Also provided for is external control by a tape search con

trol unit. In this mode of operation, the recorder can be 

made to search out an address on a time-code track at scan 

speed and then initiate reproduction of data from that point. 

LOCAL AND REMOTE CONTROL 

The control unit, located at the right center of the tape 

transport (see Figure 1-2), contains the operating controls, 

indicators (lamps), and switches necessary for operation 

of the tape transport in its various modes. 

Among the options available is a remote control unit. When 

one is to be used, it is cabled to the power and servo chas

sis. The unit (local or remote) which is to be in control is 

then selected by use of a CONTROL (LOCA L/ REMOTE) 

switch on the power and servo chassis test panel (see Figure 

1-11). 

MOUNTING 

The tape transport baseplate is hinge-mount~d at the right

ha nd edge (seen from the front) so that the tape-handling 

mechanism can be SWUilg out toward the operator for access 

to those assemblies mounted on the rear of the baseplate 

and those mounted behind the baseplate on the inside of the 

rack cabinet. 

UNITS SHOWN BUT NOT COVERED 

Certain subassemblies which are parts of the signal elec

tronics subsystem of a complete recorder/ reproducer are 

mounted directly on the tape transport mechanism, and are 

therefore shown in some of the illustrations in this manual. 

These subassemblies include record headdriver and repro

duce preamplifier housings, bias source, signal/bias mixer, 

and magnetic head assemblies. Such assemblies are cover

ed in the manuals on signal electronics and in the operator/ 

system manuals, and are therefore not covered in this 

manual. 
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Figure 1-1. FR-3000 Tape Section Assembly in 
FR-3020 Recorder/Reproducer 
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OVERALL VIEWS 

FOOTAGE COUNTER 
ASSEMBLY (OPTIONAL) 

TAPE TRANSPORT 
MECHANISM 
(See Figur.e 1-4) 

VOICE MONITOR 
MICROPHONE 
(PART OF 
OPTIONAL 
ACCESSORY) 

RACK 
CABINET 

RACK DOLLY 
(OPTIONAL) 

... 

Figure 1-2. FR-3000 Overall Front View 

CONTROL 
PANEL 
(See Figure 1-5) 

TRANSPORT 
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FR- 3010 SIGNAL 
ELECTRONICS (NOT 
PART OF TRANSPORT) 

REAR UTILITY 
OUTLET FUSE 
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FRONT UTILITY 
OUTLET FUSE 
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FRONT UTILITY 
OUTLETS 

000628 

VACUUM 
HOUSING 
ASSEMBLY 

REAR 
DOOR 

CABINET 
UTILITY 
OUTLETS 
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Figure 1-3. FR-3000 Overall Rear View 
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ASSEMBLY 
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INPUT CONNECTOR 
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TRANSPORT MECHANISM 
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CHAMBER 
COVER 
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Figure 1-4 . Tape Transport Mechanism 
Front View 
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Figure 1-5. Typical d:ontrol Panel Assembly 
Front Vi~w 

.. 

SEARCH 
INDICATOR 

SPEED 
SELECTOR 
SWITCHES 

SYNC 
INDICATOR 

END-OF-TAPE 
SWITCH AND 
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VACUUM CHAMBER, CAPSTAN PUCK, HEAD AREA 

CAPSTAN 
CLEANER 

UPPER 
(SUPPLY SIDE) 
VACUUM --------+ 
CHAMBER) 

LIGHT SOURCES 
(LAMP HOWER 
PWA 'S) 

LOWER 
(TAKEUP SIDE) 
VACUUM 
CHAMBER 

LIGHT GUIDE GUIDE TAPE 
DIFFUSERS ROLLER PIN GUIDE 

LIGHT 
DIFFUSERS GUIDE 

Figure 1-6. Vacuum Chamber and Heads 
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TAPE GUIDE 

PRECISION 
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ASSEMBLIES 
(NOT PARTS OF 
TRANSPORT) 
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TAPE GUIDE 
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POWER 
AND SERVO -------......,,~~lr~ 
CHASSIS 
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COMPRESSOR 
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CABINET 
UTILITY 
OUTLETS 

VACUUM 

Figure 1-7. Cabinet Interior Assemblies 

UPPER REEL 
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AND PREAMP'S 
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TRANSPORT) 

TAPE WIDTH 
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LOWER REEL 
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REEL SERVO 

REEL MDA 
J?WA 

REEL SERVO 
HEATSINK 

P219: REEL 
MOTOR POWER 
(P220 FOR 
LOWER REEL) 

REEL SERVO 
AMPLIFIER P401 

Figure 1-8. Reel Servo Components 
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000640 
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PWA A2 

Am 
HOSES 

P209 PWA Al 

Figure 1-9. Capstan Servo Components 
Rear View 

P210 

1-5 

1802854 



CONNECTOR AND PWA HOUSING 

P104 ±12V REGU
LATOR PWA 

P106, RELAY ___ -' 
BUFFER PWA 

, 
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POSITION 
FOR J103 
(NOT USED 
IN FR-3000) 

J107, ACCEPTS P102 ACCESSORY 
OPTIONAL CON- PWA 
TROL TRACK PWA 

Figure 1-10. Power and Servo Chassis Connec tor and 
PWA Housing Assembly 
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SIGNAL 
OUTPUT 
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TROL SWITCH 
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SWITCH 
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Figure 1--n. Power and Servo Chassis Test Panel 
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HEATSINK AND BACK OF TEST PANEL 

J23 , CONTROL 
TRACK INPUT 

S4, TAPE/ 
TACH SYNC 
SELECTOR 
SWITCH 

S3, LOCAL/ 
REMOTE CON
TROL SWITCH 

J22, CONTROL 
TRACK OUTPUT 

S7, RECORD 
TEST SWITCH 

S~, SEQUENTIAL 
SWITCH 

J24, CAPSTAN 
SERVO EXTER
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S1 , TEST 
SELECTOR 
SWITCH 

S5, CAPSTAN SERVO 
FREQUENCY STAN
DARD SELECTOR 

(POSITIONS FOR Q8, Q9, 
Q10, Q12, Q13 NOT USED 
ON FR-3000) 

Q7, -12V R EGU
LATOR PASS 
TRANSISTOR 

Q6, +12V REGU
LATOR PASS 
TRA NSISTOR 

Qll, BRAKE 
SOLENOID 
CURRENT 
CONTROL 

Q1 THROUGH Q5 , 
REEL MOTOR 
CURRENT CON
TROL 

I. ----------------
POWER AND 
SERVO CHASSIS 
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Figure 1-12. Power and Servo Chassis Heatsink Assembly and Back 
of Test Panel Assembly. 
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VACUUM HOUSING 
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TUBING AND SOLE NOID 
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VACUUM 
HOSE 

EQUIPMENT IDENTIFICATION 

VACUUM 
ADJUSTMENT 
PLATE ("SHUTTER") 

Figure 1-13. Vacuum Housing Assembly 
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AIR COMPRESSOR 

STORAGE 
TANK 
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CABINET 
UTILITY 
OUTLETS 

HOSE TO 
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Figure 1-14. Air Compressor Assembly 
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. Figure 2-1. FR-3000 Tape Section (Transport) Simplified Block Diagram 

GENERAL 

This section of the manual gives an overall functional des

cription of the FR-3000 Tape Section Assembly (Ampex 

1802821). (Characteristics such as tape speeds, tape widths, 

etc., are given in Section 1.) The FR-3000 is a complete 

magnetic tape control system which is used as a subsystem 

in instrumentation magnetic tape recorder/reproducers. In 

this description, and in the detailed descriptions in the fol

lowing sections of the manual, the components that make up 

the tape section are divided according to function (e. g. , 

reel control, etc.). The components that perform these 

functions may be phYSically distributed among various of 

the subassemblies which make up the tape section assembly. 

The functional configuration of the FR-3000 is shown in 

Figure 2-1. The subassembly structure and the distribu

tion into functional groups are indicated in Figure 2-2 (next 

page). The physical locations of the components are shown 

in the illustrations in Section 1. 

Hereafter in this manual the tape section assembly, which 

includes all the elements of the FR-3000, is referred to as 

the tape transport, or the transport. These terms should 

not be confused with the 1802822 Tape Transport Assembly, 

which is a subassembly of the tape section assembly, as 

shown in Figure 2-2. It is a major subassembly, but is not 

a functional unit, and therefore is not covered as a unit in 

the text. 

The tape section assembly (transport) includes: 

a. The tape transport subassembly just mentioned 

b. A capstan servo subassembly 

c. A power and servo chassis subassembly 

d. A rack subassembly 

e. A vacuum housing subassembly 

f. A vacuum chamber subassembly 

g. An air compressor subassembly 

h. A cover door subassembly 

The functions covered (and the sections to see for detailed 

descriptions) are: 

a. 

b. 

c. 

d. 

e. 

Control logic (Section 3) 

Reel control (Section 4) 

Capstan control (Section 5) 

Power supplies and regulators (Section 6) 

Interconnects (racks, bays, and cables) (Sec

tion 7) 

OVERALL FUNCTIONAL DESCRIPTION 

The essential purpose of the tape transport is to move tape 

from one reel to the other along a path that includes the 

magnetic heads. This function is required for all normal 

operations involving the transport: recording, reproducing, 

fast winding, and scanning. In order to perform these func

tions satisfactorily for instrumentation data processing, the 

tape speed, tape tenSion, and tape direction (guidance) must 

be con~rolled with great precision. To help meet these re

quirements, the FR-3000 tape-handling mechanism is built 

on a baseplate subassembly which establishes a rigid, pre

cise reference plane to keep the various other subassemblies 

in the proper alignment. The most critical subassemblies 

(capstan, head assemblies, and vacuum chamber) are mount

ed on a precision plate which is a part of the capstan assem

bly, and which mounts on the back of the baseplate. The 

tape handling components project forward. through a hole 

in the baseplate. 

SECTION 2 
TRANSPORT DESCRIPTION 

CONTROL LOGIC 

The functions of the tape transport, as well as some of the 

functions of the associated signal electronics, are control

led by logic circuits contained in the power and servo chas

sis. These circuits are controlled in turn by signals or 

switch closures from a control unit which mounts in an open

ing in the baseplate so that a control panel (or cluster) is 

accessible from the front of the transport. 

The control logic also receives end-of-tape (stop) signals 

from photosensors associated with the tape reels. When 

sequential operation is selected, and the end of the tape is 

approached, a similar photosensor generates a signal which 

can be used to start a second recorder. The sequential sig

nal is also generated if power fails or tape breaks in the first 

recorder. The control logic also receives broken-tape or 

missing-tape signals from the vacuum system, and shuttle

control signals from an optional footage counter assembly 

when it is installed and placed in the shuttle mode. 

REEL CONTROL 

The tape reels are controlled by reel motors which mount 

on the back of the baseplate. The shafts of these motors 

project through holes in the baseplate. On the shafts are 

mounted reel holddowns that hold the reels while they are 

in use. Included in the reel servos is a vacuum chamber 

assembly which is divided into two sections each of which 

maintains a loop of tape from its associated reel. These 

loops are forced into the chamber by ambient air moving in 

to fill a vacuum which is generated by a blower in the vacuum 

housing assembly located behind the transport. 

Light sources and photosensors within the vacuum chamber 

sense the positions of the loops, and generate control sig

nals that are used to adjust the position of the reel motors 

to keep the loop-lengths correct. This action results in 

servo control of tape tension (constant tape tension) in all 

modes of operation and in the tape being wound on and off 

the reels as required. The vacuum chamber also acts to 

isolate (buffer) the capstan/head area from tape-tension 

disturbances. 
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CAPSTAN CONTROL 

The. tape is moved, and therefore its speed is controlled, 

by a capstan. In operation, the tape is wrapped in contact 

with 110° of an elastomer-surfaced puck which is 1 foot in 

circumference. This gives the puck a non-slip grip on the 

tape. The puck is turned by a dc printed circuit motor 

which is part of a closed-loop servo. The functioning of the 

servo is based on a crystal-oscillator reference signal which, 

when tape is being moved, is compared to a signal repre

senting either capstan speed or tape speed. Differences be

tween the reference sig?al and the comparison signal are 

used to form an error signal which controls power from the 

power and servo chassis to the motor. This results in a 

high degree of speed-error correction. 

In addition to its normal, wideband operating mode (approxi

mately 500 Hz), the capstan servo is capable of conversion 

to a high-slew mode. This mode can be used to reduce 

tapes containing abnormally high-amplitude speed errors 

such as could be induced by recording under extreme vibra

tion or shock conditions. The conversion is made by jumper 

placement on the servo electronics printed wiring assemblies. 

POWER SUPPLIES AND REGULATORS 

The power and servo chassis includes the power supplies and 

and a power regulator assembly required for operation of 

the tape transport. The main power supply (a multiple out

put supply) provides power which drives the capstan and 

reel motors and releases the reel brakes. 

±18V power from the main power supply is also processed 

by a ±12V regulator assembly which includes a +5V regu

lator section. This assembly provides the power to oper

ate the logic circuits which control the transport. Like the 

logic circuits, the ±12V regulator is a plug-in pwa in the 

power and servo chassiS, which also mounts associated heat

sinked power-handling components. 

INTERCONNEC TS 

The interconnects which join the elements of the tape trans

port are included in the wiring of the power and servo chas

sis, in the transport harness, and in the cabling between. 

Schematic and block diagrams covering the interconnects 

are included in Section 7 of this manual (also see Figure 2-2). 
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TAPE SECTION 
ASSEMBLY 
1802821 (2) 

COMPREsson TAPE TRANS- VACUUM CAPSTAN POWER AND 
OOORASS'Y ASSEMBLY PORT ASS'Y CHAMBER ASS'Y SERVO ASS'Y SERVO CHASSIS 
1254673 1254680 (5) 1802822 1254724 1256039 ASSEMBLY 

(2) (2,7) (4) (5) 1802816 ('1) 

1 

CONTROL REEL HOLDDOWN BASEPLATE IDLER ROLLER CAPSTAN DRIVE CONTROL CONTROL RELAY BUFFER 
RACK ASS'Y UNIT ASS'Y ASSEMBLY ASSEMBLY ASSEMBLY MOTHER BOARD LOGIC PWA TRACKPWA PWA 
1802789 1254495 1247178 1254440 1252482 PWA 1256063 1801910 1801913 

('1) (3) (4) (2) (4) (5) (3) (A) (3) 

I I I I 
VACUUM CONTROL UNIT REEL TRANSPORT V/C SIDE CONTROL CONTROL RELAY BUFFER 
HOUSING ASS'Y SCHEMATIC MOTOR ASSEMBLY LATCH ASS'Y SECTION ASS'Y SERVO PWA 4/i LOGIC TRACK SCHEMATIC 
1802489 1254494 1248824 1248648 1252474 1256043 SCHEMATIC SCHEMATIC 

1254428 (4) , (3) (4) (2) (4) (5) 1248008 (3) (AI (3) 

~ 

VACUUM REEL SERVO HEAD ACCESS LAMPHOLDER V/C CENTER CONNECTOR AND ACCESSORY ,uZVREGU-CONTROL BOX MDA ASS'Y DOOR ASS'Y ASSEMBLY SECTION ASS'Y SERVO PWA 112 PWAHOUSING CARDPWA LATORPWA ASSEMBLY 1248638 1254700 1250110 1252475 1256053 ASSEMBLY 1802858 1802458 1252411 (4) (4) (2) (2,3) (4) (5) 1254511 (7) (3) (6) 

T I I I 1 1 I 
VACUUM 

REEL MDA PHOTOSENSE TRANSPORT CAPSTAN HEATSINK ACCESSORY CARD ,uZVREGU-
MOUNTING 

PWA ASS'Y HARNESS ASS'Y ASSEMBLY ASSEMBLY SCHEMATIC LATOR 
PLATE ASS'Y 

1246309 1248547 1254452 1254500 125445'1 1254733 SCHEMATIC 
1252412 (4) (4) (2,3) (2,7) (5) ('1) (3) 1252048 (6) 

I ~ I 
PLENUM REEL SERVO PHOTOSENSE VACUUM WIRING POWER AND SERVO 

SOLENOID 
ASSEMBLY SCHEMATIC ASS'Y SWITCH ASS'Y TACHPWA HARNESS A CRASSIS TEST PWA 
1252413 1253898 12546'12 1252298 1254355 ASSEMBLY PANEL ASS'Y 1801912 (4) (4) (2,3) (2,4) (5) 1254456 ('1) 1254458 ('1) (3) 

I 
TRANSPORT FOOTAGE RFI FILTER WIRING CAPACITOO . SOLENOID PWA COMPOSITE COUNTER PWA HARNESSB ASSEMBLY SCHEMATIC SCHEMATIC ASSEMBLY 1254859 ASSEMBLY 1248446 1254448 NOTE: 1254523 (7) (A) (5) 1254459 (7) ('1) (3) 

NUMBERS IN PARENTHESES WITHIN BLOCKS 
INDICATE MANUAL SECTIONS IN WHICH 
DRAWINGS AND/OR TEXT APPEAR, AS FOLLOWS: 

FOOTAGE CAPSTAN SERVO COMPOSITE TRANSFORMER 
(2) Tape Transport Description COUNTER SCHEMATIC ASSEMBLY POWER AND SERVO 

SCHEMATIC 1256040 1249162 SCHEMATIC 

(3) Control Logic 
(A) (5) (6,7) 1254481 ('1) 

(4) Reel Control 

(5) Capstan Control 

(6) Power Supplies and Regulators 

(7) Racks, Bays, Fans, and Cables (Interconnecta) 

(A) Optional Equipment. See Separate Accessories Manual 
000591 

PWA = PRINTEDWffiING ASSEMBLY 

Figure 2-2. Tape Section (Transport) Subassemblies Simplified Block Diagram 

DRAWINGS AND LISTS OF MATERIALS 

Drawings and lists of materials (1m's) covering portions of 

the transport not included in the specific functions described 

in Sections 3 through 6 are included in this section, and in 

Section 7. 
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TAPE SECT/ON ASSEMBLY 180282/-04J 

NOTES: 

I. CAT. M::l. IS 19t)2821 -04. 

IJ::> MARK 10 LABeL (IT~M 9) WITH CAT NO. AND SIERIAL NO 
PER MIL-STD-I.30. 
INSTALL LABEL A~Ve TNE LA8E.L ON TAPE TRANSPORT 
ASSY (ITEM 205). NOT SHOWN_ 

D::> SUB-ASSEMBLieS ON THe BACK OF THt:. TAPE TRAN5P01CT 
BASE PLATE ARE NOT .sHOWN ON seCTA-4 ANO 8-13 
FOR eLARI TY. 

B:> ITE~ NOTED TO ae. U5EO FOR ..sHIPPING. 

~ "TORQUE SCREWS NOTeD (ITEM4'2) TO 2a:l:'2 IN/I..BS 
AND seCI.IRE WITH' NUT(lTeMS~). 

&:::> L<SE CATCH {ITEMS (;',7 AND B) AS REQUIRED TO ELIMINATE 
FREE. PLAY ON THE TRANSPORT I..ATCH AssY 1248648-01 
(PART OF BASe PLATE A,ssy 1254440-01). 

(i:::> ASSEMBLe CHAssIS HAlJCieR BUTTON (lTCM I) AS 5H'OWN 
ON UPPeR SLIDE (ITEM 4) ONLY, PRIOR 70 INSTAI..LATION. 
APPLY LOCTITE (ITEM.30) ON THReADS OF :scREW5 (tTEM49). 
COAT SCREW HEAD WITH RED LACQueR (ITeM.3I). 

~ AFT!!R INSTALLATION OF POWER AND SUVO AsSY (ITEM 74), 
PRESS GROOVE PIN (lTEM.37) INTO ROLL PIN AT 'iIlE TOP 
REAR END OF EACH SLIDe (ITE!I44) TO UMIT SLIDE MOVeMENT. 

@;:> CLAMP AI..L CABLes OF POWER AND S~RVO ASSY (ITEM 74) 
As SHowN WITH IT€Nf.3tD (.3 PLACES) AND .5ADOLe CLAMP(S) 
(PART OF H6AD DRIVER ASSY OR HEAD ELECTRONICS KIT). 

[!0:> INSTALL L.4TCII STUD 4s SHOWN PER DETAIL "A'~ 
ADJUST HEIc:iHT FOR PROPER FIT OF COVER DOOR (ITeM 5) 
AND S6CURE WI77-I KEP I<IUT. 

[l2;:>-POR SP£EO RANGE JUMPER POSIT/OAf; REFER TO 
JUM~R TABLE ON CAPSTAN SE/eVO ASSY 
SCNEMATIC DI/kJrRAM 125"6040. 

Ie.. APPLICASLE: CABL.ING DIAGRAMS: 
12S4BSS" PR3000 TRANSPORT 
1254848 PR 30 I 0 SIGNAL E:L£'CTPONICS 
1254870 PR 3020 SIGNAL £LECTRONICS 

ID;:>LOCATE ITEMS 7/ {72 AS SHOWN. . 
RAISE ITEMS 71 f 72 /. 7$IIICHES IF 77IEY INTERFERE WITH A/../NIT 
INSTALLE.D I:)IRECTLY eEJ.aN Till: 7i4PE TRANSPORT: 

B=>SPACER BLOCKS PINO. 125/289 -07 (-08,PART OF VACUUM 
CHAMBER ASSY ITEM IB,MAY BE STOWED ON ITEM 21 

(AS SJIOWN) WHEN NOT IN USE} WITH THEIR MOUNTING 
HARDWARE INSERTED ON THE SIDE OF EACIl SPACER BLOCK. 

~/NSTAll ITEMS 75 THRU 7q .IN IrEM 74. 

CHANGED: 15 MARCH 1978 

2 PLAceS 

~ 

LATCflSTUD- ----" 

see OETAII..;'\ 
2 PLACES 

3PLACt.5 

o 

[IT? 
28r---r-~~-----4 

+ 
+ 
+ 
+ 
+ 
+ 

;'\~13 

4PLACCS 

~ 

OVERLAY 
SEE TABLE 

10 PL.ACES 

TRANSPORT DESCRIPTION 

TABLE 

~E.SC RIPTION- SPEED RA/l.GE PIN FOR CONTROL UNIT OVEllLAY(2EFl 
Ii-
I 

TRAN.5PORT 8A5£ PLATe RC.F. 

1201F/5 TAPe speeDj];:> 12'54669 -01 
«J IPS TAPe SPeeD li];>- 12.54669-02. 

DETAIL ;.\ 
2Pt.ACES 

[i0:> 

LATCfI STUD ~ 12S4r;.s7-01 

Si./PPLIED WITH I rEM Ie" 
HEX NUT, "6-3'2 

rL4T W4S1-1tER, lie, 
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TAPE SECTION ASSEMBLY IB02821-04J: (CONT) 

r BA5e PLATt:, PWR ~ seRIO /24794B 
PARi OF / reM 74 

1----./2.b2~ 

TRANSPORT DESCRIPTION 

-----i __ ~~~~~~ ____ ~ __ ~~~~ __________ ()t=repOOL_E ____ ~ 
~250 ~~~~~~-------L __ ~----------~ 

.3 PLACeS 

flCAD DRIVIER fIOt./SlNt::i ASSY 
/254580 Ref:. 

[2;> 

2 RACES 

2 RACES 

.34.5()D--+--II-HI!-

NOTeS: SeE 5HT I. 

CHANGED: 15 MARCH 1978 

SEcr 1.\ - 1.\ 
[$:> 

7 PLAces 

2 PLAces 

.3 PLACeS 

/7.500 ---------4_+_~ 

4 PLACeS 

use SUPPLIeD WJISTRUT Nt.Jr
(SIO-/69)PIIRT CF ITEM z.z 

4 PLACeS 

2 PLACI!5 

4 PLAces 

2-4 
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" 

SECT I~-I~ 
~ 

r----+--I+-++----+-I----.5/~AI.4t.. CABLeS Rer. 

use. SUPPLIED UNISiRUi NUi (310-"~) 
PART OF I ieM 22 

~ SUPPLIeD LlAI/STRUT AlLlT 
(310-169) P.4RT OF ITeM 22. 

-02OVLY 

3 PLAC!&S 
I 

I 

B> 



TAPE SECTION ASSEMBLY 

ITEM AMPEX 
NO. PART NO. 

2 

3 

4 

8 

9 

10 

11 

12 

13 

16 

17 

18 

19 

21 

22 

25 

28 

30 

31 

32 

33 

34 

35 

36 

37 

40 

42 

43 

44 

45 

46 

47 

46 

49 

50 

52 

55 

56 

57 

58 

59 

60 

1247949-01 

1248119-01 

1248131-02 

1246230-01 

1246894-01 

1246894-02 

1246894-03 

1251522-01 

1251868-01 

1252299-01 

1252301-01 

1252405-01 

1254673-02 

1254680-01 

1254724-01 

1254523 

1802489-01 

1802789-01 

1802822-02 

1256089-01 

018-030 

087-028 

149-056 

302-512 

302-076 

302-356 

302-366 

405-012 

470-009 

470-042 

470-415 

471-071 

471-086 

471-087 

471-089 

471-146 

471-567 

476-499 

471-606 

496-006 

496-009 

496-589 

501-005 

501-011 

501-067 

CHANGED: 15 MARCH 1978 

/80282/-04J ;' (CONT) 

SCHEMATIC 
REFERENCE 

LIST OF MATERIALS 1802821J 

PAHT DESCRIPTION 

Button, chassiS hanger 

Bracket, slide mtg 

Bracket, latch mtg 

Slide specification 

Catch, .062 tbk 

Catch, .032 tbk 

Catch, .015 tbk 

Label, identification 

Brace, stop 

Bracket, stay I transport 

Bar, stay 

Bracket, nut mtg 

Door asay, transport 

Compressor a8sy 

Vacuum chamber assy 

Schematic diagram, tape transport 

Vacuum housing assy 

Slandard rack assy 

Tape transport assy 

Capstan servo assy 

Loctite, grade C 

Lacquer I touch-up, red 

Ac power outlet, 5 recp 

Clamp, band, gear, .812/1.500 I-d 

Clamp, cable, .375 I-d 

Mounting plate, strap 

Cable tie 

Groove pin, .094 dia x .50 19 

Screw. cap. hex soc, #4-40 x .31 19 

Screw. cap, hex soc. 4110-32 x 1. 00 19 

Screw, cap, hex soc, #10-32 x 1.12 19 

Screw, pan hd, xrec, #6-32 ~ .50 19 

Screw, pan hd, xrec, #110-32 x .31 19 

Screw, pan hd, xrec, #10-32 x .38 19 

Screw, pan hd, xrec, #10-32 x .50 19 

Screw, pan hd, xrec, 1/4-20 x .75 Ig 

Screw, binder hd, sit, #8-32 x .38 19 

Screw, cap. shoulder. #10-32 x .50 19 

Screw. truss hd, xrec. #6-32 x .25 19 sst 

Nut, keps, #8-32 

Nut, kepa, #10-32 

Nut, clip on, #7 

Washer, flat. H 

Washer, flat, #10 

Washer, flat, 1/4 

QTY PER UNIT 

~04 

2 

3 

1 

2 

a/r 

a/r 

ali 

1 

1 

ref 

1 

a/r 

a/r 

4 

4 

4 

11 

11 

4 

3 

22 

10 

13 

2 

27 

1 

ITEM AMPEX SCHEMATIC 
NO. PAHTNO. REFERENCE 

61 501-205 

62 502-002 

63 502-003 

64 502-004 

65 502-005 

66 502-006 

67 506-014 

68 501-009 

69 501-019 

71 1254880-02 

72 1254681-02 

74 1256655-01 

75 1801910-02 PI0l 

76 1258013-01 PI02 

77 1802458-02 PI04 

78 1801912-03 PI05 

79 1801913-04 PI06 

TRANSPORT DESCRIPTION 

-
LIST OF MATERIALS 1802821J 

PAHT DESCRIPTION 

Washer. flat, #8 

Washer. It)ck spring, #4 

Washer. lock spring, #6 

Washer. lock spring, #8 

Washer, lock spring, #10 

Washer, lock spring, 1/4 

Washer. "0", #10 

Washer. flat, #6 

Washer, fiat, #10 

Guide, cuble, lower 

Guide I cable I upper 

Power and servo chassis assy 

Pwb asay, control logic 

Pwb assy. accessory card 

Pwb asBy, 112V regulator 

Pwb asay, solenoid 

Pwb assy. relay buffer 

Items not used: 5,14,15,20,23,24,26,27,29,38, 
39,41,51,53,54,70,73, 

QTY PER UNIT 

-04 

17 

2 

4 

7 

31 

1 

2 

4 

4 

1 

1 

1 

1 

1 

1 

1 

1 
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TRANSPORT COVER DOOR ASSEMBLY 1254673 - 028 

.tJt:.lJ/A. IfdL£ 
41'll1CES 

REr. 

I!~ '±-+~~ -1.75" . 
NaTES': 
f 4fYj/,utl IS 1Z5"4~7..3-02. 

[t:> M4Rk' AJ.J'.11l1/tll4Bt:Ji/E W//f./t)dW &JII/ 
.1T£M.t,1i:2 MIi.·.fi/)·f~eJ. 

bi>f'A'C'KI4a.£ ITeM.! S,t7, AU./)21 f-rFPAIZ.4T-rFLY 
AAlt) f-rFC'UeE rCl Afr..v. 

B:>M<::1£1A1'T ITEM.!I WITH BUt!k' .s£lRr'At:"1fi" r'ARf/LJE 
/u/P .4£/6.A./ E.t>6.t: w/m . tJCt..LJII4. H&JLE$ 
,4§§#.::JW..t./. 

~REM.tJYE ...1'TLIP ~F.tJM ITEN.9 "'All) M&JOUT To .ITEM ~ 
Wlrl-! fiLM tJF ITEM ~. 

1----

~----------/~74 
Rt'P. 

++----------------r- - - --, 

2ReQ.. 

2f'LACES 

I 
I 

2-6 
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TRANSPORT DESCRIPTION 

2. .IJEMIL j.\ 
f~"r?LE ~:.t 

(,cLL IrEM.5" Aft' RE"'J 

19 



TRANSPORT COVER DOOR ASSEMBLY 1254673 -02B(CONT) 

ITEM AMPEX 
NO. PART NO. 

2 1254675-01 

3 1254676-01 

4 1254677-01 

5 1254687-01 

6 6000039-11 

8 018-392 

9 310-825 

10 225-410 

11 225-443 

13 311-065 

14 496-004 

16 501-008 

17 501-015 

19 1254674-02 

20 225-453 

21 492-015 

~HANr.F.n: 15 MARCH 1978 

SCHEMATIC 
REFERENCE 

TRANSPORT DESCRIPTION 

LIST OF MATEIUALS 1254673B 

PART DESCRIPTION 

GLass, window 

Plate, COVt!r 

Handle, cover door 

Stud. lakh 

Ampex Logo 

Adhesive. epoxy 

Catch as:-l(·mbly. interlock 

Tape. adhesive,double Bide .50 wd 

Tape. adhesive. double side. 25 wd 

Catch as~'~mbty. spring tension 

Nut. keps. ·1-40 

Washer. nAt. 114 

Washer. flat. 116. sst 

Cover <IOUI'. transport 

Tape. adlH'sivc. double side •. 19 wd 

Nut, hex, Ii-at. sst 

Items not usc.'d: 1, 7,12.15.18, 

QTY PER UNIT 

-02 

air 

air 

air 

4 

4 

2 

air 

2-7 

1802854 



TAPE TRANSPORT ASSEMBLY IB02822-02E 

A.//.)TES: 

~ C'AT. A.ltJ IS L 802822-02. 

I?:>- MARK L.lJ. LABEL (/rEM8) Willi C4T. ;{/tJ# 

SERIAL U0.1 MOPEL AJO" FTe. PEe h/IL·STD-.l.30, 
IUS7it:?LL A'pP.e~K. W#¢RE.s lid WU. 

CHANGED: 15 MARCH 1978 
2-8 
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I 

I 

\ 

TRANSPORT DESCRIPTION 

-------
~---

" ~ 

\ 
I 
I 

" '" ,,/j 
"-... ", ~ ",' 

"'-'" -- - - -~ 

3 PLACE'::. 

/ 



TAPE TRANSPORT ASSEMBLY 1802822-02£ (CONT) 

+ + 
+ 

, ' P217 .2l' ___ _ ::::::;m + 

~~------------------------------------------------------~ 

PIA.lJ 
P2t4 

(RE/:) 

CHANGED: 15 MARCH 1978 

o 

--",,"+ 
+ 

@ 

I 
I 

~ 
I I 

I 

:-tl

: 
-' '----------------'" -n:: -- -- j1j-, ------

uuJ9-FSPc:T2 - - - -2bU 

+ 

o 

,,/?ACES 

+ + + 

+ + + + + 

+ + 

4PueES 

8ACk'SIOE 

TRANSPORT DESCRIPTION 

@ 

('i) I, ,I : 
-"'._;-

I:) 

+ 

4I'L.4CES 

CD 

o 
o 
o 
o 

0 

@ 

+ 
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TAPE TRANSPORT ASSEMBLY 1802822-02£ 

LIST OF MATERIALS 1802822E 

ITEM AMPEX SCHEMATIC QTY PER UNIT 
NO. PART NO. REFERENCE PART DESCRIPTION -02 

1 1247178-02 Reel holddown asay 2 

2 1248624-03 Reel motor asay 1 

3 1248624-04 Reel motor asay 1 

5 1254440-oi Basevlate assy 1 

6 1254495-01 Control unit asay 1 

7 1254700-02 Head access door aSBy 1 

8 1251523-01 Labe I, Identification 1 

9 1254509-01 Enclosure. control cluster 1 

10 1255620-01 Reel servo, mda assy 2 

12 475-044 Screw. pan hd, assemb washer. xrec, #8-32 x 1 
.381g 

13 472-060 Screw. truss hd. xrec, #4-40 x .31 3 

14 473-819 Screw, truss hd. xrec. #4-40 x .25 4 

16 470-037 Screw, cap, hex soc, #10-32 x .44 Ig 8 

17 470-049 Screw, cap, hex soc, 1/4-20 x 1. 00 Ig 8 

18 470-068 Screw, cap, hex soc, #6-32 x . 31 Ig 2 

19 501-009 Washer. flat, #6 2 

20 501-011 Washer. fiat, #10 8 

21 501-012 Washer, flat, *1/4 8 

23 502-003 Washer, lock, spring, #6 2 

24 502-005 Washer, lock, spring, no 8 

25 502-006 Washer, lock, spring, #1/4 8 

26 302-356 Mounting plate. strap 1 

27 302-366 Cable, tie 1 

28 501-206 Washer, plain, flat, #8. .1881-d, .438o-d 1 

Items not used: 4.11,15,22 

CHANGED: 15 MARCH 1978 

TRANSPORT DESCRIPTION 
HEAD ACCESS DOOR ASSEMBLY 1254700-020 

NOTES: 
I. A5:5y..va IS 1254720-02. 
2. M,4J2K ASSY NO. ABOVE TNE CAS,- PAkT Nt}. 

ON ITE:MI.3 . 
.3. A4CK,tJGE: ITEM 2,8 rIO SE:R4RIITELY 4iVLJ 

5E:CtleE TO A5SY. 

2-10 
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ITEM 
NO. 

1 

2 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

AMPEX SCHEMATIC 
PART NO. REFERENCE 

1248434-01 

1254687-01 

1254702-01 

250-007 

311-065 

496-004 

498-359 

501-186 

501-015 

018-030 

250-188 

1254701-02 

087-646 

LIST OF MATERIALS 1254700D 

QTY PER UNIT 
PART DESCRIPTION -02 

Pin, hinge 2 

Stud, latch D> 1 

Bar, hinge 1 

Bumper, grommet, rubber 2 

Catch assembly 1 

Nut, keps. #4-40 2 

Nut, keps, #6-32 D> 1 

Washer, flat, #4, small patt 2 

Washer. flat. #6, sst D> 1 

Adhesive, thread locking air 

.Bumpsr pad, . 450 dia, blk 1 

Door, head. access 1 

Adhesive. silicon compoWld air 

Item not used: 3 



TRANSPORT BASEPLATE ASSEMBLY 1254440-010 

CHANGED: 15 MARCH 1978 

( 

£I0TES.· __________________________ LO~ 

/. RSS'.Yt1/~ IS 1254440-01. 

b Mt'?.e.t:" Af5'Y va A,PPRcU". WIYE.£'E S41dWU 
,PEe M/£ -.$";£)-f30. 

I)::>APPLY FILAtf OF ITeM 28 TO HINGE PIN. I7EJtII, 
AND TO WASNER J ITEM 57. 

!;r> au 1f0USIU6.,UIMP (rTEM..d), P£Uc:i. /eJ-32 t40L.E 
Oil/ 819,s'E Pt:4TE ..s" tOE Oll/L..r USIA../6.. ITEMS 441.30 
(2n~e6S.) 

B:> PRE-/K.5'EMBt:E 5.PA£"E2 aTEM.3.!VAUP SET S£"REW 
(fTI:"M"S) PRlae Ta /UST.4UAT/t:7t!/. . 
RPPLY LaCTITE(rTEM.3a)CltU THR6APS Or ITEM 4.5 
t'?A/O /'(/.5'TALL .25 IUCN bP. 

12 

) 

) 

TRANSPORT DESCRIPTION 

2PLACES. 

2-11 
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TRANSPORT BASEPLATE ASSEMBLY 1254440-010 (CONT) 

~P{At:"ES ; f--r- ---(---
~ : --c--
• " "L. --~ .' u:::..:.Jii: L~ 
; I I I ~ -~ 

I I 

-:J _' .... <.....--+-~, ----~ + 

I 
I 

- +-----+ ,I I I 

:1' 0 I : Il ____ ~ 
! .. 

+ + 

+ + + 

+ 

+ I l ___________________ +_~ 
,'~-W; --r:-:s',2.-~-2---~---i a 

--,'+ 

8,-1CK5/0£ 

CHANGED: 15 MARCH 1978 

o 

+ 
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+ 

+ .----.,. + 
I 

[0 
o I 

~----.j. 
...~ 

+ 

TRANSPORT DESCRIPTION 

~IlACES 

+1 
0 1 
- I () ! 
- I 

------ I ;J 
r--, I , ___ I 

I 



TRANSPORT BASEPLATE ASSEMBLY 1254440-010 

LIST OF MATERIALS 1254440D 

ITEM AMPEX SCHEMATIC 
NO. PART NO. REFERENCE PART DESCRIPTION 

1 1212808-03 Pin. hinge 

2 1247089-02 Hinge block 

3 1248100-02 Housing, lamp 

4 1248101-02 Shroud, lamp 

5 1248256-01 Cover. harness 

6 1248278-02 Adaptor. connector mtg 

7 1248425-01 Cover plate, through, top 

8 1248427-01 Block. adaptor 

9 1248428-01 Adaptor. hose. large 

10 1248437-03 Plate. tape stop 

11 1248437-04 Plate, tape stop 

12 1248450-01 Gasket. vacuum chamber 

13 1248647-01 Photo sense assembly 

14 1248648-01 Transport latch assembly 

15 1250110-01 Lamp holder assembly 

16 1252298-01 8202 Vacuum switch assembly 

17 1254375-01 Baseplate 

18 1254397-01 Plate. cover 

19 1254439-02 Bar, hinge 

20 1254441-01 Cover plate. through. side 

21 1254442-01 Enclosure. eDt 

22 1254443-01 Washer. spacer. eot 

23 1254452-02 Harness assembly transport 

24 1254561-01 Connector. adaptor assembly 

25 1254672-01 Photo sense assembly 

26 1254523 Schematic diagram 

28 087-059 Grease, aero shell, 7A 

29 225-453 Tape, adhesive, dbl side, .19 wd 

30 018-028 Adhesive, tM-lkg 

31 060-002 i..amp. incandescent, 28V 

32 260-010 Grommet, rubber. . 125 i-d x .344 o-d 

33 280-048 Spacer, thd, #4-40 x 1. 25 19 

37 470-008 Screw, cap, hex soc, #4-40 x .25 

38 470-014 Screw, cap. hex soc, #4-40 x . 75 

39 470-040 Screw, cap, hex soc, UO-32 x .75 

40 470-068 Screw, cap, hex soc, #6-32 x .31 

41 470-240 Screw, cap, hex soc, #4-40 x 1. 25 19 

42 473-819 Screw, truss hd. xrec, blk oxide. #4-40 x .25 19 

43 473-820 Screw. truss hd, xrec. blk oxide, #6-32 x .31 19 

44 477-127 Screw. set, hex soc, cup pt, #10-32 x .191g 

45 477-162 Screw, set. hex soc. cup pt, #4-40 x .50 

46 470-045 Screw, cap, hex soc, #1/4-20 x .50 

50 501-008 Washer. flat, #4 

51 501-009 Washer, ftat, #6 

52 501-011 Washer, flat, #10 

CHANGED: 15 MARCH 1978 

QTY PER UNIT ITEM AMPEX SCHEMATIC 
-01 NO. PART NO. REFERENCE 

2 53 502-002 

2 54 502-003 

2 55 502-005 

2 56 600-583 

2 57 502-410 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

1 

1 

2 

1 

1 

2 

3 

1 

1 

1 

RevC 

aIr 

aIr 

aIr 

2 

1 

4 

33 

6 

12 

10 

3 

12 

4 

4 

4 

2 

34 

10 

2 

TRANSPORT DESCRIPTION 

LIST OF MATERIALS 1254440D 
-

PART DESCRIPTION 

Washer. lock, spring. #4 

Washer, lock, spring, #6 

Washt!r, lock. spring, #10 

Tubing I rubber, . 188 o-d 

Washer, plain, .380 i-d, .630 o-d x .030 thk 

ItemB not used: 27,34,35,36,47,48,49 

QTY PER UNIT 

-01 

42 

10 

12 

aIr 

2 

2-13 

1802854 



PHOTOSENSE ASSEMBLY 1248647 -01D 

- 01 VERSION 

J214 m *3 

ttJ~ _____ ~5~ ____ ~PEC3 
SCHEMATIC REFERENCE,-Ol VERSION 

ITEM AMPEX SCHEMATIC 
NO. PART NO. REFERENCE 

1 1247982-01 

2 015-035 

3 173-415 

4 271-004 

5 430-365 

7 169-987 

8 169-993 

9 169-872 

10 611-429 

l1 6l1-348 

12 6l1-428 

13 611-503 

14 615-004 

15 600-472 

16 600-251 

17 471-875 

CHANGED: 15 MARCH 1978 

2. 

2 PLACES 3 

NOTE5: 
A55Y. Nil 15 1248647-01 OR -02. 

pMARK A5SY NO. ! REF. Df516. APPROXIMATELY WHERE 
5110lllN PER MIL-5TD-/3IJ. 

LIST OF MATERIALS 1248647 

QTY PER UNIT 
PART DESCRIPTION -01 -02 

Housing, pboto resistor 1 2 

Resistor, variable, photo sensitive, PEe 1.2&3 1 2 

Terminal, stud turret, press fit, brass 2 4 

Lens, plano, convex 1 2 

Ring, retaining, external 1 2 

Body, recto recp. connector, 3 socket, J214 1 -
Contact, hermaphrodite 2 -
Contact, hermaphrodite - 3 

Wire. strand, insul, #24 AWG, #3 air -
Wire, strand, insul, #24 AWG, #4 - air 

Wire, strand, insul, #24 AWG, #5 air air 

Wire, strand, insul, #24 AWG, #7 - air 

Wire, bare, buss, #24 AWG - air 

Sleev!ng, teflon, #24 AWG - al 

Sleeving, pvc, shrinkable, .062 dia - al 

Screw, machine. slotted, 2-56 x .125 19 1 2 

Item not used: 6 

TRANSPORT DESCRIPTION 
PHOTOSENSE ASSEMBLY 1254672-010 

=~------------ 7.00 ±. 2 5 

NOTES: 

I. ASSY"-10 1'2:> \2.541672 -01 

V MA.RK. ASS'-( NO WHERE. ~HOW"-l 
PE.R MIL-STD-\~O. 

3 2PLcs 

2 

#7 

PEC,I 
"'5 

PEe 2 
"'4 

SC.HEM""'Ic.. 

@> MA.R.K RE!=. DE."5\G\-.lATIOt--j W\-\ERI:. ",,\-\OWI-J; 
COlOR,W\-\ITE... 

LIST OF MATERIALS 1254672 

ITEM AMPEX SCHEMATIC 
NO. PART NO. REFERENCE PART DESCRIPTION 

1 1254787-01 Housing, photo resistor 

2 015-035 PEel & 2 Resistor, variable, photo sens 

3 173-415 Term, stud tur, press fit, brass 

4 271-004 Lens, plam, convex 

5 430-365 Ring, retaining, external 

6 139-340 P221 Connector, reet, plug, 3 pin, 1 soc 

7 611-348 Wire, strand, insul, #24 AWG, #4 

8 611-428 Wire. strand, insult #24 AWG, #5 

9 611-503 Wire, strand, insul, #24 AWG, #7 

12 600-252 Sleeving, pvc, shrink, 0.093 Ld. 

B 
0 
A 
C 

Pl21 

13 471-875· Screw, mach, slotted, 2-56 x .125 19 

2-14 

1802854 

14 600-014 Sleeving, flex, blk 0.133 i. d. 

Items not Used: 10,11 

14 

.20 
,~ , 

QTY PER UNIT 

-01 

2 

2 

4 

2 

2 

1 

air 

air 

air 

air 

2 

air 

b 



LAMPHOLDER ASSEMBLY 1250110 -018 

6.00±.Z"j 

SCHEMATIC REFERENCE 

NOTE5: 
I. AS5Y. NO. 15 I 25"OIl()-DI. 

~ MARK ASSY 1./0. APPRO>< WJ.lERE 
5HOWAI PER MIL- STO-/30. 

LIST OF MATERIALS 1250110 

ITEM AMPEX SCHEMATIC 
NO. PART NO. REFERENCE PART DESCRIPTION 

1 132-209 Lampholder. miniature, bayonet 

2 169-988 Body. recto recp, connector, 3 pin 

3 169-99:] Contact, hermaphrodite 

4 600-090 Sleeving, plastic, shrinkable (.19 I. d., blk) 

2 PLACES 

QTY PER UNIT 

-01 

1 

1 

2 

air 

TRANSPORT DESCRIPTION 
TRANSPORT LATCH ASSEMBLY 1248648 -018 

NDTES: 
J. AS5EMBLY "'UMBER IS 124S64B-01. 

~MARK ASSEMBLY APPROXIMATELY WHERE 

SHOWt-l, PER ~IL-'STD-I:30. 

ITEM AMPEX 
NO. PART NO. 

1247251>-01 

12474R2-01 

1247253-01 

1248644-01 

:!52-196 

-l71-326 

501-038 

430-003 

018-030 

SCHEMATIC 
REFERENCE PART DESCRIPTION 

HOliSill~:, latl'h 

J.ntch 

Strikt,1' pial<' 

Sprill~~. ~'r.mpr(.'8~ion 

Sere\\, tHa('h. xn~(' -t--l\l x l -1 II-!," 

\\':Hillt'I'. plain, .J!I Ld. '\ ,:n n.d .. '. ,n:! Ih:~ :11 

-----,---------l 
QTY PER UNIT 

_III 

i· I I 

2-15 

1802854 



VACUUM SWITCH ASSEMBLY 1252298 - 01 TRANSPORT DESCRIPTION 

NOTES: 

I. ASSV NO. IS 12.52.2c}S-OI. 

[3> MARK ASSY NO. APPROX W~ERE 
SI-lOWN PER MIL-STD-130. 

2-16 

1802854 

ITEM 
NO. 

1 

2 

3 

4 

5 

6 

AMPEX 
PART NO. 

1252295-01 

1252.296-01 

1252297-01 

1252297-02 

477-526 

492-034 

LIST OF MATERIALS 1252298 

SCHEMATIC 
REFERENCE PART DESCRIPTION 

SWitch, modified 

'Valve, vacuum switch 

Pad, neoprene 

Pad, neopre.ne 

Screw, set, hex soc #6-32 x .44 19 

Nut, plain,. hex #6 

BEND DOWN 45° 
2 PLACES 

QTY PER UNIT 

-01 

1 

1 

1 

1 

1 

1 



TRANSPORT HARNESS ASSEMBLY 1254452-02£ 

3 

S~~BT24--1-----------------------------------------------------------------~.w----.... ------~~~~----~~ 

NOTES 

I. A,SSY NO IS 1254452.-02. 

2.. MARK ",COSy PE.R MIL-51D-l~O. 

[1>ELCO C.ONNSC.TORS LARGE GUIDE Plhl 
IS p..:T(Plt-.J t..) END Or: C.ONt-.l£c...TOR. 

~M~K. RE~ERENC.E DE.SIGt-J/>,TIONS ~s. SI-10W~; 
COLOR) WHITE.. 

[];:> TERMI NAL DESIGNATIONS SHOWN FOR REFERENCE 
ONLY. 

CHANGED: 15 MARCH 1978 

CONTAC.1";;J 

_ _ _ _ _ _ _ _ _ _ _ _ _ I-=-::=±:c=-:=-==-=:::I' 

17 
F!>202 

TRANSPORT DESCRIPTION 

2-17 
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TRANSPORT HARNESS ASSEMBLY 1254452-02£ (CONT) 

I r Re:tl!.o{2C» 

CHANGED: 15 MARCH 1978 
2-18 

1802854 

6202-
'tE." 

TRANSPORT DESCRIPTION 

BENO Eb...C.14 I"TENI:'"i!. A.o;:. 5~~ 
e.El=Oli!.EA."T"Tb....c.~\w.G .0 ""z.O'2-



TRANSPORT HARNESS ASSEMBLY 1254452-02E (CaNT) 

LIST OF MATERIALS 1254452E 

ITEM AMPEX SCHEMATIC 
NO. PART NO. REFERENCE PART DESCRIPTION 

1 1254523 Schematic 

2 1254570-01 Housing. upper reel motor 

3 1254571-01 Housing, lower reel motor 

4 1254450-01 Housing, capstan connector 

5 1252407-01 Plate. cover 

7 1253333-01 Support, connector 

8 169-437 J203,207 Connector body. 9 80C, reet. recp 

9 169-999 J206 Connector body, reet, recp. 6 pos 

10 169-595 J202 Connector body. reet, reop, 15 pos 

11 167-026 P208,210 Connector. reet. plug, 24 contacts 

12 169-145 J2U Cormector body, 9 contact, rect, recp 

13 169-971 P213 Connector body, reet, recp, 20 pos 

14 169-988 P214 Connector body. rect, recp, 3 pin 

15 169-987 J215, 216,218 Connector body, rect, reop, 3 pas 

16 180-772 TB203,204 Terminal board, 1 sect, 5 term 

17 180-773 FS201,202 Terminal strip, fanning 18 term 

18 041-421 R201,202 Resistor, comp, 22D, 1/2W, 5% 

19 013-678 CR201,202 Diode, silicon, (CD451) 

20 169-872 Connector, contact, hermaphrodite 

21 166-807 Connector, contact, soc, 14-20 AWG \ 

22 169-993 Connector. contact, hermaphrodite, 18-22 AWG 

23 166-046 J201,204 Connector body. rect, plug, 36 pas 

24 470-012 Screw, cap, hex soc, #4-40 x 1/2 tg 

25 471-064 Screw, mach, xrec, pan hd, #4-40 x 1/2 Ig 

26 496-004 Nut, assembled washer. #4-40 

27 492-466 Nut, plain, hex, #2-56 

28 501-008 Washer, plain, #4 

29 502-002 Washer, spring lock, #4 

30 503-997 Spacer, unthd, plain nylon 

31 139-062 P217 COImector, pc, rect, 22 dual contact 

32 119-206 8201 Switch, toggle dpst 

33 187-046 Terminal 

34 471-062 Screw, pan head, #4-40 x 3/8 Ig 

35 472-453 Screw, pan hd, #2-56 x 5/16 Ig 

36 166-506 Cormector, contact, soc, #18-22 AWG 

37 502-001 Washer, lock. spring #2 

36 473-121 Screw, mach, fiat hd, #4-40 x 0.875 Ig 

39 280-006 Spacer, unthd, plain, 0.25 o-d, 0.140 I-d, 0.381g 

40 167-200 Connector hood 

41 165-178 Connector contact. 24-26 AWG 

42 166-225 Connector contact, soc, 16-18 AWG 

43 166-199 Connector contact, soc, 20-22 AWG 

~ 166-224 Connector contact. soc, 24-26 AWG 

45 302-388 Strap, cable 

46 302-335 Strap, cable 

47 302-344 Strap, mtgplate 

CHANGED: 15 MARCH 1978 

QTY PER UNIT ITEM AMPEX SCHEMATIC 

-02 NO. PART NO. REFERENCE 

RevC 46 600-057 

1 49 611-209 

1 50 611-268 

1 51 611-429 

1 52 611-348 

2 53 611-428 

2 54 611-347 

1 55 611-503 

1 56 611-210 

2 57 611-427 

1 58 614-846 

1 59 614-847 

1 60 614-848 

3 61 614-849 

4 .62 614-874 

2 63 611-504 

2 64 614-875 

2 66 614-876 

96 66 614-877 

10 67 614-850 

20 68 611-533 

2 69 611-351 

8 70 611-258 

9 71 611-212 

16 72 611-460 

2 73 611-376 

17 74 611-266 

1 75 617-050 

8 76 617-053 

1 77 617-057 

1 78 617-064 

2 79 611-225 

1 80 611-226 

2 81 611-550 

11 82 611-538-

2 83 614-942 

1 84 611-555 

1 85 611-363 

2 86 611-160 

31 87 611-365 

6 88 611-513 

4 89 611-366 

25 90 611-161 

2 91 613-050 

1 92 613-045 

1 93 613-044 

TRANSPORT DESCRIPTION 

LI5T OF MATERIALS 1254452E 

PART DESCRIPTION 

Sleevlng, flex, blk, 0.500 i-d 

Wire, Btrd, Ina, 24 AWG, brn 

Wire, strd, ins. 24 AWG. red 

Wire, sird, ins, 24 AWG. orn 

Wire, slrd, Ins, 24 AWG, yol 

Wire, sird, ins, 24 AWOl grn 

Wire, Btrd, ins, 24 AWO, blu 

Wire, strd. ins, 24 AWG. via 

Wire, strd, ins, 24 AWO, gry 

Wire, strd. ins. 24 AWG, wht 

Wire, strd, Ins. 24 AWO. wht/blk 

Wtre, slrd, Ins, 24 AWG, wht/brn 

Wire, atrd, ins, 24 AWO, wht/red 

Wire, strd, Ins, 24 AWG, wht/orn 

Wire, strd. Ins, 24 AWG, wht/yol 

Wire, slrd. Ins, 24 AWG, wht/grn 

Wire, alrd, Ins, 24 AWG, wht/blu 

Wire. Btrd. in8, 24 AWG. wht/vio 

Wire. Btrd, Ins, 24 AWG, wht/gry 

Wire, strd, Ins, 24 AWG, wht/blk/red 

Wire, Bird. Ins, 24 AWG, wht/blk/vlo 

Wire, slrd, Ins, 24 AWG, wht/brn/red 

Wire, slrd, Ins, 24 AWG, whl/brn/yel 

Wire, slrd, Ins, 24 AWG, wht/brn/blu 

Wire, alrd, Ins, 24 AWG, wht/yel/red 

Wire, strd, Ins, 24 AWG, whl/grn/blk 

Wire, slrd, ins, 20 AWG, blk 

Wire, sird, ins. 20 AWG , red 

Wire, strd, ins, 20 AWG, grn 

Wire, strd, Ins, 20 AWG, wht/brn 

Wire. sird, Ins, 20 AWG, wht/gry 

Wire, sird, ins, 18 AWG, blk 

Wire, Btrd, ins. 18 AWG. red 

Wire, etrd, ins. 18 AWG, yel 

Wire, Btrd, ins. 18 AWG, grn 

Wire, shod, ins, 18 AWG, wht/vlo 

Wire, 81rd, Ins, 18 AWG, wht/gry 

Wire, strd, ins. 14 AWG, red 

Wire, Btrd. ins, 14 AWG, wht 

Wire, Rtrel, ins. 14 AWG, wht/blk 

Wire, sh'd, ins, 14 AWG, wht/orn 

Wire, f'tnl, ins, 14 AWG, wht/vio 

Wire, strd, Ins, 14 AWG, wht/gry/blk 

Wire, shld, ins, 26 AWG, wht/grn/blk 

Wire, shld, Ins, 26 AWG, wht/grn/grn 

Wire, shld, Ins, 26 AWG. wht/grn/blu 

QTY PER UNIT 

-02 

air 

air 

air 

air 

air 

air 

air 

air 

air 

air 

air 

air 

air 

air 

air 

air 

air 

air 

air 

air 

air 

air 

air 

air 

air 

air 

air 

air 

air 

air 

air 

air 

air 

air 

air 

air 

air 

air 

air 

air 

air 

air 

air 

air 

air 

air 

2-19 
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TRANSPORT HARNESS ASSEMBLY 1254452-02£ (CONT) 

LIST OF MATERIALS 1254452E 

ITEM AMPEX SCHEMATIC 
NO. PART NO. REFERENCE PART DESCRIPTION 

94 613-047 Wire, shld, ins, 26 AWG. wht/grn/orn 

95 613-046 Wire, shld, ins, 26 AWG, wht/grn/yel 

96 615-012 Wire, bare, solid, 20 AWG 

97 600-161 51eeYing, Teflon, flexible 

98 615-004 Wire, bare, solid, 24 AWG 

99 260-052 Grommet, nylon, caterpillar 

100 172-004 Terminal lug, solder 

101 166-406 Key, polarizing 

102 600-043 Sleeving, flex, blk t 0.33 i-d 

103 600-257 51eeYing, shrink, blk, 0.50 I-d 

104 600-025 51eeylng, flex, blk, 0.106 i-d 

105 600-256 51eeYing, shrink, blk, 0.375 i-d 

106 611-537 Wire, strd, ins. 18 AWG. biu 

107 302-205 strap, cable Identification 

Item not used: 6 

/ 

CHANGED: 15 MARCH 1978 

QTY PER UNIT 

-02 

air 

air 

air 

air 

air 

air 

1 

1 

air 

air 

air 

air 

air 

1 

2-20 
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WIRE 
NO. 

1 

2 

3 

4 

5 

6 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 
I 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

AWG/ 
COLOR 

2411 

24/1 

26/950 

Sbleld 

24/4 

24/94 

24/8 

24/942 

24/9 

24/90 

24/91 

24/92 

24/96 

20/0 

20/0 

20/0 

20/0 

20/0 

20/0 

20/0 

20/2 

24/2 

24/2 

24/2 

24/2 

24/2 

24/2 

24/2 

20/5 

24/5 

24/5 

24/5 

24/5 

24/5 

24/5 

24/5 

24/5 

24/5 

24/5 

24/950 

24/912 

24/914 

24/907-

24/93 

24/93 

TRANSPORT DESCRIPTION 

WIRE LEAD LIST 1264452E 

FROM TO LMITEM NO. 

REF DES TERM REF DE5 TERM REMARKS -02 

J201 A FS201 7 AIR-12 49 

FS201 7 FS202 7 49 

J201 B P210 2 Tape signal 91 

I C P210 6 Sbield 91 

D J211 1 Upper vacuum lamp 52 

E J211 3 Lower vacuum lamp 62 

J201 J J203 5 Supply brake sw (use Item 36 at J203) 56 

J~03 6 J207 5 SUpply brake sw, take-up brake sw 72 
(use Item 36 both ends) 

J201 K J207 6 Take-up brake sw, (use Item 36 at 57 
J207) 

L P210 1 Tapelogiccmdout 58 

M J213 K Ree command +i2V 59 

N P208 14 Fast cmd 60 

H J213 U Shuttle command 66 

J201 R TB203 3-4 God 74 

TB203 3-4 P213 F 

TB203 3-4 FS201 10 

FS201 10 FS202 10 

TB203 3-4 J202 15 (Use Item 36 at J202) 

TB203 3-4 TB204 3-4 

TB204 3-4 J218 2 God 74 

J201 S TB203 1-2 +12 volts 75 

TB203 1-2 P213 E 50 

TB203 1-2 FS201 9 

FS201 9 FS202 9 

TB203 1-2 J215 1 Upper eot lamp 

TB203 1-2 TB204 1-2 

TB204 1-2 J216 1 Lower eot lamp 

TB204 1-2 J218 1 +12 volts Voice monitor 50 

J201 T TB203 5-6 -12 volts 76 

TB203 5-6 P213 H Common with wire #88 53 

TB203 5-6 FS201 11 

FS201 11 FS202 11 

FS202 11 S201-A Swing Common with wire 134 1 If _ 1/2" 
swlteh 

TB203 5-6 J211 2 Vacuum lamps 

TB203 5-6 J215 3 Upper eot lamp 

TB203 5-6 TB204 5-6 

TB204 5-6 J216 3 Lower eot lamp 

TB204 5-6 J218 3 Voice monitor 

TB204 5-6 P214 3 -12 volts Lower eot 0811 53 

J201 U P213 L Rev memory in (shuttle sw) 73 

V P213 B Upper eot cell 69 

W P213 C Sequential cell 70 

X P214 1 Lower eot cell 68 

Y P213 M 61 

J201 Y P210 10 Rev memory 61 



TRANSPORT HARNESS ASSEMBLY 11254452-02£ (CONT) 

WIRE LEAD LIST 1254452E 

WIRE AWGI FROM TO 
NO. COLOR REF DES TERM REF DES TERM REMARKS 

48 24/94 J201 AA P210 12 Run cmd 

50 18/2 DD P210 24 Capstan servo +12V 

51 18/0 EE P210 20 Capstan servo ±!2V com 

52 18/6 FF P210 16 Capstan servo -12V 

53 24/96 HH J213 N Output A (Fwd) 

54 24/92 JJ J213 P Output B (Rev) 

55 24/91 KK P208 4 FM squelch 

56 26/953 LL P208 22 Ext. ref freq in 

57 ShIeld MM P208 19 Shield 

58 24/902 Z P208 16 Reversing relay 

59 18/5 NN P210 23 Capstan servo +5V 

60 24/90 PP P210 4 Fwd memory 

61 18/4 RR P210 22 Capstan servo, +5V com 

62 24/95 SS P208 8 Tape cmd 

63 18/0 J201 'IT Chassis Grd Overall shield 

64 14/2 J202 1 FS201 2 ... ~-- ... '~"} &lpply 
65 14/90 2 FS201 3 Gnd Twisted (Use Item Reel 

21 at J202) Servo 

66 14/9 3 FS201 4 -14 (Use item 21 at J202) 

67 14/93 4 F8202 2 +14 ~" ~m ... "'" } Take-up 
68 14/97 5 F8202 3 Gnd Twisted (Use Item Reel 

21 at J202) Servo 

69 14/980 6 FS202 4 -14 (Use item 21 at J202) 

70 20/91 J202 7 TB203 9 Supply (Use Item 21 at J202) 
Brake solenoid return 

71 20/91 TB203 9 J203 8 Supply (Use item 56 at J203) 

72 20/91 J202 7 TB204 10 Take-up (Use Item 21 at J202) 

73 20/91 TB204 10 J207 8 Take-up (Use Item 36 at J207) 
Brake solenoid return 

74 20/98 J202 8 TB203 7 Solenoid +24V (Use Item 21 at J202) 

75 20/98 TB203 7 J203 7 Solenoid +24V (Use Item 36 at J203) 
Supply Brake 

76 20/98 J202 8 TB204 8 Solenoid +24V (Use Item 21 at J202) 
Take-Up brake 

77 20/98 TB204 8 J207 7 Solenoid +24V (Use Item 36 at J207) 
Take-up brake 

78 24/97 J202 13 FS201 14 Supply motor line (booster) (Use 
Item 36 at J202) 

79 24/4 J202 14 FS202 14 Take-up motor line (booster) (Use 
Item 36 at J202) 

80 24/Bare TB204 7 TB204 9 

81 20/Bare TB203 1 TB203 2 

82 20/Bare TB203 3 TB203 4 

83 20/Bare TB203 5 TB203 6 

84 20/Bare TB204 1 TB204 2 

85 20/Bare TB204 3 TB204 4 

86 20/Bare TB204 5 TB204 6 

87 24/Bare TB203 8 TB203 10 

88 24/5 P213 H P213 A Common with wire #32 

89 24/916 S201-A N.C. F8201 17 I" position 

CHANGED: 15 MARCH 1978 

LMITEM NO. WIRE AWGI FROM 

-02 NO. COLOR REF DES TERM 

62 90 24/95 S201-A N.C. 

80 91 26/954 P210 13 

79 92 ShIeld P210 9 

106 93 26/955 J211 4 

64 94 ShIeld 955 J211 5 

60 95 26/956 J211 7 

58 98 ShIeld J211 8 

94 97 24/1 J204 A , 
94 98 2 B 

67 99 3 C 

82 100 " D 

58 101 5 E 

81 102 6 F 

63 103 7 H 

79 104 8 J 

85 105 9 K 

87 106 90 L 

107 91 M 
86 

108 92 N 
88 

109 93 P 
89 

110 96 T 

90 III 95 S 

77 ll2 96 T 

1 
113 97 U 

114 98 V 

115 1 W 

77 
116 2 X 

78 117 3 Y 

I 
78 

118 4 Z 

119 5 AA 

120 6 BB 

121 7 CC 

122 8 DD 

65 
124 90 FF 

52 126 91 HH 

127 93 KK 
98 

128 94 LL 

96 
129 95 MM 

130 24/98 NN 

131 18/97 PP 

132 18/98 RR 

133 24/9 J204 EE 

98 134 24/5 S201-A Swing 

98 

53 136 26/950 Ja04 R 

71 136 Sblsld J204 JJ 

137 24/98 J204 T 

WIRE LEAD LIST 

TO 

REF DES TERM 

FS202 17 

P213 W 

P213 T 

FS201 19 

FS201 18 

FS202 19 

FS202 18 

P217 30 

32 

34 

36 

:18 

40 

42 

44 

:17 

20 

16 

26 

P217 22 

J213 R 

P217 10 

:1 

2 

3:1 

12 

24 

28 

23 

6 

14 

4 

35 

16 

5 

:19 

41 

43 

P217 I 

P213 II 

P213 X 

8202 A 

8202 8 

J213 V 

J213 T 

JU3 B 

TRANSPORT DESCRIPTION 

1254452E 

REMARKS 

In position 

Footage count 

Shield 

Supply photocell + 

Supply photocell-

Take-up photocell + 

Take-up photocell -

Local control 

Local control 

+8V unregulated (foot. coun.) 

Unregulated common 

Air switch (-12 out) 

Air switch (-12 in) Common with 
wire 35 

Footage count out 

Shield 

Local enable 

LMITEM NO. 

-02 

63 

95 

95 

92 

92 

95 

95 

49 

50 

51 

52 

53 

54 

55 

56 

57 

68 

59 

60 

61 

64 

63 

64 

65 

66 

49 

50 

51 

52 

53 

54 

55 

56 

58 

59 

61 

62 

63 

64 

83 

84 

57 

53 

91 

91 

64 

2-21 
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TRANSPORT HARNESS ASSEMBLY 1254452-02£ (CONT) 

CHANGED: 15 MARCH 1978 2-22 

1802854 

WIRE 
NO. 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 

146 

149 

150 

151 

152 

153 

154 

155 

156 

157 

158 

159 

l!1O 

AWG/ 
COLOR 

24/92 

18/0 

24/1 

2 

3 

4 

5 

6 

7 

8 

1 

6 

94 

2 

3 

95 

92 

97 

24/96 

26/955 

Shield 

26/956 

ShIeld 

20/5 

24/96 

FROM 

REF DES TERM 

J204 SS 

TT 

A 

B 

C 

D 

E 

F 

H 

J 

W 

BB 

J204 LL 

FS-201 6 

FS-201 15 

FS-202 6 

FS-202 15 

J201 CC 

P 

F 

C 

BB 

J201 MM 

J202 11 

J202 12 

TRANSPORT DESCRIPTION 

WIRE LEAD LIST 1254452E 

TO LM ITEM NO. 

REF DES TERM REMARKS -02 

P208 20 Ext. ref. cmd 60 

Chassis Gnd 79 

P208 5 1-7/8 / 15/16 ips 49 

9 3-3/4 / 1-7/8 Ips 50 

2 7-1/2 /3-3/4 Ips 51 

10 15 / 7-1/2 Ips 52 

1 30/15 ips 53 

13 60/30 Ips 54 

3 120/60 ips 55 

P208 17 240 ips 56 

J206 1 49 

J206 2 62 

P208 24 Sync light 63 

P210 3 Supply inhibit A 50 

I 11 Supply inhibit B 51 

7 Take-up Inhibit A 63 

P210 8 Take-up inhibit B 60 

J213 J Limit set 65 

J213 R Zero set 64 

P210 13 Tach sig logic 92 

P210 9 Shield 92 

P208 18 C. T. ref In 93 

P208 21 Sbleld 93 

P210 5 Tape signal cmd 76 

P208 23 Synccmd 64 

Wires not used: 7, 8,49, 123, 126 
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CONTROL SUBSYSTEM 

VACUUM 
CHAMBER 

PHOTOSENSOR 

LIGHT 

l"PPER EDT 
PHOTOCELL 

PHOTOSENSOR --t---J,'::::7 . ......., 

~ 

I·.·.· ... · ... > VACUUM 

--. ELECTRICAL 

c::::::::> MECHANICAL 

• 
ASSEMBLIES, ALL OR PART 
OF WHICH ARE COVERED 
IN TIDS SEC TION 

LOWEREOT 
LIDHT SOURCE 

TO TIME METER -+---+-+--\:(, 
TO REEL BRAKES -+--++--I: 

TO REEL SERVOS -+--++--f: 

CAPSTAN SERVO 
ELECTRONICS 

NOTE. FOR CLARITY. THE FOLWWING ELEMENTS ARE OMITTED: 

1. POWER DISTRIBUTION 

2. COMPRESSED AIR TO TAPE GUIDES 

Figure 3-1. Control Subsystem 
3. DETAILS OF INTERCONNECTIONS BETWEEN 

SUBASSEMBLIES 

GENERAL 

This section describes the subsystem that controls the func

tions and indicates the status of the FR-3000. See Figure 

3-1. The functions controlled are: 

a. Power turnon and turnoff 

b. 

c. 

Mode control 

1. Stop/ready 

2. Forward (reproduce) 

3. Reverse (reproduce) 

4. Record and Record Test 

5. Fast (wind or rewind) 

Automatic and semiautomatic commands 

1. 

2. 

End-of-tape (oot) 

Broken tape and power loss 

3. Vacuum chamber lamps out 

4. Reel brakes/booster 

5. Heads elapsed time meter 

6. Remote indicator 

7. Search control 

8. Shuttle control 

9. Sequential control 

d. Tape speed selection 

e. Tape/Tach (described in Section 5) 

The subassemblies involved, their physical locations, plus 

the locations of applicable schematics in the manual, are 

given in Table 3-1. The engineering drawings in this sec

tion, referred to in several descriptions, are placed at the 

end of the section to make them more easily accessible re

gardless of which description they are being used with. 

SECTION 3 
CONTROL LOGIC 

. Table 3-1. Control Subsystem Components and Schematics 

ASSEMBLY NAME FUNCTIONS SERVED 

Acces sory pwa * Includes logic circuits for secondary and automatic 

(P102) functions plus fast, record, and power-failure switch-
ing. 

Control logic pwa Includes the logic circuits for major mode control and 

(P101) some of the automatic control functionl'!. 

Control unit Includes the switches and indicarors ro perform manual 

control and mode-status indication for the transport 

Power chassis Includes circuit breaker CB501 which controls main 

power ro the transport. 

Power and servo Mounts the plug-in pwa's involved in the control func-

chassis tions, plus elements of the pilot and transport power 

supplies and the LOCAL/REMOTE, SEQUENTIAL, 

REC TEST, and SYNC (TAPE/TACH) switches. 

±12V Regulator Provides ±12V and +5V regulated power for operation 

pwa (P104) of the logic circuits; includes circuits that control 

transport power through a pilot power supply, and 

circuits that defeat transport power when vacuum 

chamber lamps are out. 

Relay buffer pwa Includes relays used in speed selection; buffers control 

(P106) signals between the transport and the signal electronics 

Solenoid pwa Includes circuits that control the reel brakes and the 

(P105) head-time meter. 

Tape transport Includes end-of-tape (eot) and sequential lampholders 

and photosense assemblies which determine time for 

eot stop or sequential start; also vacuum chamber 

lamps which defeat transport power when too many 

are out. 

Transport Includes all cabling required for interconnection of the 

cabling elements of the tape transport. 

*printed wiring assembly 

SCHEMATIC, 
PAGE NO. 

TW1254733, 

p. 3-24 

TW1248008, 

p. 3-20 

1254494 

p. 3-17 

On assembly 

dwg. 1254747, 

p. 7-28 

1254487, 

p. 7-4 

TW1252048, 

p. 6-4 

1254428, 

p. 3-15 

1254448, 

p. 3-26 

1254523, 

p. 7-2 

Figure 7-1 

p. 7-1 

EQUIP ME NT LOCATION 

Plugs into the power and 

servo chassis, J102 

Plugs into the power and 

servo chaSSis, J101 

Mounted in an opening in 

the righthand s ide of the 

baseplate (seen from front) 

Mounted in lower front of 

the rack assembly 

Mounted in the upper left-

hand side of the cabinet, 

behind the transport mech-

anism 

Plugs inro the power and 

servo chassis, J104; 

parts of the pilot power 

supply are permanently 

mounted on the power and 

servo chassis. 

Plugs into the powe rand 

servo chassis, J106 

Plugs into the power and 

servo chassis, J105 

Mounted in the top front 

of the cabinet. 

Routed as required 

throughout the cabinet 
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FROM 
VACUUM 
CHAMBER 

NOTES: 

,. 

• 

.. 

FROM CB501 

t 
+30V (+24V) 
PILOT 
SUPPLY 
CR2 

CONTROL 
UNIT 
POWER SWITCH 
S5 

TRANSPORT 

VACUUM CHAMBER 
LAMP(S)-OUT LAMP(S) OUT 
CmCUIT f---. SWITCH 
CRll, CR12, R52- Q18 
R54 

1. NOTATIONS BELOW BLOCKS INDICATE 
LOCATIONS OF COMPONENTS 

2. ALL BLOCKS NOT IDENTIFIED AS IN NOTE 1 
ARE PARTS OF THE ±12V REGULATOR (P104) 
PWA PLUGGED INTO THE POWER AND SERVO 
(P IS) CHASSlS. 

I-

TURNOFF 

~ 
NETWORK 

fl C14, CR8, CR9, 
R50 

POWER 
RELAY 
SWITCH 

r--

lJ 
Q16 

RELAY 
SWITCH + CONTROL 
Q17 

POWER 
RELAY 
K1 

t pis CHASSlS 

+12V ±18V 
LATCH ~ POWER 
SOURCE SUPPLY 

pis CHASSlS 

000558 

Figure 3-2. Transport Power On/Off Simplified Block Diagram 

POWER CONTROL 

Power control is described in the following paragraphs in 

terms of power":'on/off states, and in later paragraphs of 

this section in terms of power-loss states. Details of 

power supply and regulation are given in Section 6. De

tails of power distribution are given in Section 6 and Section 

7 (cabling). 

MAIN POWER 

Main power control is performed by circuit breaker CB501 

of the power chassis assembly. This circuit breaker is 

accessible on the panel of the power chassis assembly at the 

bottom front of the cabinet. When this circuit breaker is in 

the OFF pOSition, the transport is deenergized except for 

the power input wiring from connector J502 at the back of 

the cabinet to the circuit breaker. 

When CB501 is switched to the ON position, power is applied 

to J501, which is the receptacle for P501 of the power and 

servo chassis power cable. In addition, power is applied 

to two dual utility outlets, one on the front and one on the 

back of the power chassis. The ac outlet strip located on 

the side of the cabinet (inside) just under the air compres

sor assembly, is normally plugged into one receptacle of 

the rear utility outlet. The cabinet fan and some signal 

electronics assemblies are powered from this outlet strip. 

Within the power and servo chassiS, ac power is supplied 

to the assembly cooling fan, and to the primary of the pi

lot power supply transformer T2. (See Section 7 for inter

connect drawings showing the power and servo chassis com

ponents, etc.) The pilot power supply supplies +30V to the 

POWER pushbutton on the control unit. 

Until the POWER pushbutton is pressed, the transport re

mains in this main-power-on state, and is not operable. 

TRANSPORT POWER 

The control unit POWER pushbutton activates an electronic 

latching circuit contained on the ±12V regulator printed 

wiring assembly (pwa) in the power and servo chassis. 

This circuit is an alternate-action configuration so that each 

successive pulse changes the state of the latch. When power 

is removed from the power and servo chassis, the latch 

automatically drops out. This means that the transport 

power is off whenever main power is newly applied to the 

transport. When transport power is switched on, power 

relay K1 of the power and servo chassis is energized. This 

applies power to the transport power supply (which is also 

part of the power and servo chaSSiS). Dc supplies powered 

by this transformer provide power to the control and servo 

circuits of the transport. The relay also applies ac power 

to the vacuum housing assembly via J2, and to the air com

pressor assembly via J1. 

BLOCK DIAGRAM DESCRIPTION. Refer to Figure 3-2. 

When the +30V pilot power supply is energized (CB1 is turn

ed on), the +30V is applied to the POWER pushbutton switch 

on the control unit. When the switch is pressed, a positive 

voltage is applied to the base of relay switch control trans

istor Q17 of the ±12V regulator pwa in the power and servo 

chassis. This voltage turns Q17 on, and Q17 acts to turn on 

power relay switch transistor Q16, which connects the out

put of the pilot power supply to power relay Kl of the pow

er and servo chassis. (This loading drops the pilot voltage 

to approximately +24V. ) 

Relay Kl, in turn, applies power to the main transport pow

er supply (±18V). The ±18V is applied to the circuits of the 

±12V regulator pwa. The +12V regulator supplies latching 

current to the base of Q17, and transport power is latched 

on. 

If one or more vacuum chamber lamps are out (depending 

on circuit conditions, the transport may operate with one 

lamp out), the condition is detected by lamps-out circuits 

which turn on a lamps-out switching transistor (Q18). Q18 

acts to defeat the latching current to the base of Q17, and 

transport power cannot latch on. 

When the POWER pushbutton is pressed while the transport 

power is latched on, the voltage has no further effect on the 

base of Q17, but is applied to a turnoff network which ap

plies a positive voltage to the base of Q16, turning it off, 

and thus deenergizing the power relay. 

TRANSPORT POWER -- SCHEMATIC DETAILS. Refer to 

Figure 3-3, and to schematic 1254487 in Section 7. When the 
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POWER pushbutton is pressed, +30V is applied through con

tacts on the pushbutton switch and the applicable intercon

nects to the junction of R50, R48, CR4, and C14. The vol

tage is applied through CR4, CU, and R43 to the base of 

Q17, turning it on. When Q17 turns on, a negative turn-on 

potential (ground) is applied to the base of Q16. The con

duction of Q16 allows the +30V from the pilot supply to pass 

to relay Kl via CRlO, Q16 and pin 16 of J104. (The voltage 

drops to approximately +24. ) 

When relay Kl is energized, its contacts apply ac primary 

input voltage to power supply transformer T1 of the power 

and servo chassis. This activates the dual l8V section of 

the power supply. The positive and negative outputs of this 

power supply are applied to the ±12V regulator circuits. The 

+12V is applied through R40 and R39 to the base of Q17, 

latching Q17 on. 

If too many of the six lamps in either side of the vacuum 

chamber are out, negative lamp voltage no longer holds 

CRU or CR12 off. When one of the diodes is turned on, 

positive voltage is applied, by R55 or R52, through R53 to 

the base of Q18. This turns Q18 on, causing Q17 and Q16 

to shut off, thus deenergizing K1. Power to the transport 

is turned off. 

When transport power is latched on, the voltage on the col

lector of Q16 maintains a charge of approximately +24V on 

capacitor C14, through CR8. The other side of C14 is tied 

to ground through R50. When the POWER pushbutton is pres

sed to turn power off, the +24V is applied to the negative 

side of C14 and raises its positive side to an effective +48V. 

This voltage is applied through CR9 to the base of Q16 and 

shuts the transistor off. This deenergizes relay Kl. When 

Kl opens, the primary power to transformer T1 is removed 

and the supply to the voltage regulators is removed. 

There are large filter capacitors in the outputs of the vol

tage regulators which would normally continue to supply 

power for some time. In order to cut off the latching cur

rent for transistor Q17 quickly and assure that transistor 

Q16 and relay K1 remain off, diode CR3 is used to provide 

a path to ground for the +12V supply. The cathode of diode 

CR3 is connected to the relay coil which is at ground poten

tial when Kl is deenergized. This removes the latching 

current from Q17, keeping it off. 
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Figure 3-3. Partial Schematic of ±12V Regulator PWA (See Section 6 for Complete 
Schematic (TW1252048) and List of Materials). 

SWITCHED -12V POWER. Negative 12V power to certain 

circuits on the control logic pwa is dependent on adequate 

vacuum being present in the vacuum chamber. This is 

sensed by air-switch S202 which is located at the outlet of 

the vacuum chamber. The current controlled by S202 

(shown,on transport wiring harness Schematic 1254523, 

Section 7) is amplified by transistor Q27 of the accessory 

pwa (Schematic 1254733, page 3-24), and called "pre-air 

-12V. " 

The current from Q27 is applied to the control logic pwa, 

CHANGED: 15 MARCH 1978 

pin 8 (Schematic TW1248008, page 3-20) and enables stop

lamp-driver Q47. The -12V power from Q27 is further 

processed on the accessory pwa by a power failure switch

ing circuit (Q20 and Q21), and called "post-air -12V." This 

circuit senses the presence (or loss) of main transport pow

er, and is described later in this section under "power loss. " 

Both of these switched -12V branches must be on before 

the control circuits go into stop/ready mode, enabling 

selection of other modes. 

MODE CONTROL 

The operating modes of the transport (stop, forward, re

verse, fast forward, fast reverse, and record) are select

ed by the use of pushbutton switches on a control unit (local 

or remote). They are put into execution principally by the 

circuits of the control logic and accessory pwa's, which 

both plug into the power and servo chassis. 

When a mode is selected, it is electronically latched on. 

In order to return to a stopped (standby) condition, this 

latch must be defeated. The basic (simplified) latch and 

stop circuits are shown in Figure 3-4. A mode switch 

transistor is pulsed on when a mode command (positive 

pulse) is applied to its base. This then turns on a latch 

transistor which applies a latching current to the base of 

the mode switch transistor. The turning on of the mode 

switch transistor also energizes other circuits which per

form actual mode activation (described in following para

graphs). As can be seen from the foregoing, the mode

switch and latch transistors form a simple reset-set (rs) 

. flip-flop which is set by the mode-command pulse. 

+ PULSE 0---., 
FOR 
STOP 

+12V 

+PULSE o-------------.----H 
FOR 
MooE 
TURMON 

-lOY 

MODE ACTI
VATION 

MODE 
SWITCH 
TRANSISTOR 

Figure 3-4. Simplified Schematic of Mode Latching and Stop 
Circuits 

In order to return to the stop state, a stop switch transis

tor (Q8 in schematic TW1248008, page 3-20) is turned on by 

a positive pulse (stop command). This pulse may come 

from the STOP pushbutton (which gets voltage from the 

pilot power supply, previously described), or from one of 

the automatic circuits described farther on in this section. 

CONTROL LOGIC 

When the stop command pulse is applied, it turns on the 

stop switch transistor which grounds the positive supply to 

the emitter of the latch transistor. This turns off the latch, 

which cuts off the latching current to the mode switch tran

sistor and allows its base to be biased off by the voltage 

from the -12V supply. (The flip-flop is reset.) The trans

port is thus returned to the stop/ready condition. 

CONTROL UNIT 

The control unit assembly of the FR-3000 is shown in illus

trations in Section 1, and is detailed in Schematic 1254494 

and the accompanying assembly drawing and list of mater

ials in this section (pp 3-17 through 3-19). 

The control unit includes the pushbutton switches and indi

cator lamps for operator mode control. It also includes 

the POWER switch, a rocker switch to enable or disable 

the end-of-tape (eat) logic, the tape-speed selection switch

es covered later in this section, plus indicator lamps for 

sequential or search operation, capstan sync, presence of 

a tape reference signal for the capstan servo (see Section 5), 

selection of remote control, and eat (lights when eat sensing 

is enabled. ) 

REMOTE CONTROL 

An optional remote control unit may be cabled to connector 

J7 of the power and servo chassis. Control by the remote 

unit may be selected by use of CONTROL switch S3 of the 

power and servo chassis. 

When a remote control unit is connected and S3 is set to the 

REMOTE position, the local controls are disabled and all 

control of the transport is from the remote unit. When S3 

is in the LOCAL position, only the local controls are effec

tive. 

Detailed coverage of remote control units is given in the 

applicable accessories manual (Ampex 1802902). 
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STOP /READY MODE 

The stop/ready mode is the state in which main and trans

port power are on, tape is normally threaded, and vacuum 

is sufficient to close air switch S202 at the outlet of the 

vacuum chamber, but no active (tape-moving) mode is in 

effect. 

The stop lamp (inside the STOP/READY pushbutton) is con

trolled by stop-lamp driver Q47 of the control logic pwa 

(Schematic TW1248008). When pre-air -12V is on pin 8 of 

the control logic pwa (this is when vacuum is up), Q47 is 

turned on and provides a ground for the stop lamp. The 

other side of the lamp receives -12V from pin 4 of the con

trol unit assembly. Inputs from the mode selection circuits 

turn Q47 off when the transport is in an active mode, thus 

turning the stop lamp out when tape is being moved. These 

positive inputs are applied through diodes CR48 and CR49 

when either forward or reverse is commanded. (Forward 

or reverse must be commanded for any active m<;lde to be 

enabled. ) 

For the transport to be ready (stop mode), post-air -12V 

must also be present. It is applied from the power-failure 

switching circuit of the accessory pwa, P102 (Schematic 

TW1254733, page 3-24) to pin 25 of the control logic pwa. 

There it turns Q48 on and CR51 off, and prevents an auto

matic power-failure stop command from being applied. Pow,.. 

er failure stop is described further on in this section (see 

page 3-10). 

The way the logic returns to the stop/ready mode when a 

stop command is applied during active-mode operation, 

is part of the mode-latch-defeating action described above 

under "Mode Control. " 

FORWARD MODE 

Refer to Figure 3-5 and schematic TW 1248008. Pressing 

the forward pushbutton (Sl of the control unit, Schematic 

1254494) applies a ground to the forward pulse generator 

made up of R79, R80, and C20. This action turns on for

ward switch transistor Q17. When Q17 conducts, it turns 

on Q16 wh ich provides the latch for Q17. The conduction 

of Q17 performs two functions: 

CHANGED 15 FEBRUARY 1976 

a. It turns on Q18. 

b. It deactivates reverse latch circuit Q14, Q13. 

Q18 in turn performs three further functions: 

a. 

b. 

c. 

It provides +12 volts to light the forward light on 

the control unit. 

It activates forward memory circuit Q20, Q19, 

Q21. 

It activates run-command circuit Q42, Q41. Both 

the forward latch and the forward memory circuit 

must be activated before a run command can be 

generated. The run command is applied to J4, pin 

12 of the capstan servo, and starts the capstan 

rotating (see Section 5). 

As Figure 3-5 indicates, several conditions can cancel out 

the forward run command: 

a. 

b. 

c. 

Selection of reverse mode. This deactivates 

the forward latch, via CR26. 

A stop command, via CR24, CR26. This deacti

vates the forward latch. 

A loss of tach signal. This permits Q25 to con

duct, turning on Q27 which turns on Q26 (pro

viding the loss of Signal lasts 3 seconds or more). 

When Q26 conducts, an inhibiting signal (ground) 

is fed to Q42 and Q41 and the run command is 

cancelled. It should also be noted that Q25 is 

connected to CR33 and CR34. These two diodes 

are used to cancel the forward or reverse mem

ory at the point of tape and tach zero velocity 

during a change of. direction; i. e., the crossover 

pOint between forward and reverse tape motion 

(the tape is at zero velocity at this moment). 

Referring to schematic diagram TW1248008, the functions of 

the circuits affected when the forward pushbutton is pressed 

are as follows: Prior to the forward pushbutton being 

pressed, transistor Q17 is off, due to a negative potential 

on its base derived from the voltage divider R80, R81 and 

R17 connected between the +12V and -12V supplies. Pres

sing the forward pushbutton applies a ground to the junc

tion of CR38, CR40, and C20. Capacitor C20 has no charge 

and appears as a short circuit, momentarily applying a 

ground to the junction of R80 and R8l. These two resistors, 

in conjunction with R17, form a voltage divider from +12 

volts to ground and apply a positive potential to the base of 

transistor Q17, sending it into conduction. 

When QI7 conducts, it causes current to flow through RI8, 

R56, and R57, which puts onto the base of QI6 a voltage 

that is negative with respect to the positive potential on its 

emitter (through RI5 and CR26). This causes QI6 to con

duct, which latches QI7 into conduction. The resulting volt

age drop across RI8 causes Q18 to conduct, which puts 

approximately +11 volts at the junction of R16, R58, and 

RIOL This lights the forward lamp. With the collector of 

QI7 at ground, current flows through R11 and CR22. This 

puts a ground on the anode of CR23, which keeps QI3 from 

conducting. In this manner, the reverse logic is deactiva

ted when the forward pushbutton is pressed. 

FORWARD MEMORY LOGIC. When QI8 conducts, the cur

rent through R58 and RIOI places the junction of R58 and 

R101 at approximately +11 volts. The +11 volts is applied 

through RI08 and RI07 to the base of Q20, which conducts, 

causing Q19 to conduct also. When QI9 conducts, it latches 

Q20 into conduction. Q20 turns on Q2I. When Q21 conducts, 

a positive potential appears at the base of Q44. Q44 conducts, 

placing a ground on the base of Q23, which turns it off. The 

reverse memory circuit is thus disabled. When Q21 con

ducts, the current through R61 and R62 sets the potential 

at the junction of R61 and R62 at +11 volts. This +11 volts 

is applied via pin 19 of J101 to the reverse memory inhibitor 

of the capstan servo circuit (schematic TW1254508, in 

Section 5). Additionally, the +11 volts is fed to diode CR31 

which forms part of an AND gate with CR29. The output 

of this AND gate controls the run command. When the for

ward circuit and the forward memory circuit are both turned 

on at the same time, the run command is activated. If 

either one is off, there is no run command. 

RUN COMMAND. In the run command, components R20, 

CR29 and CR31 form an AND gate. The voltage at the junc

tion of R20,CR29, CR31 and CR32 is near ground level 
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initially, due to the conduction of CR3I through R20 and R104. 

Thus when the forward latch is activated, CR29 is reverse 

biased. When the forward memory circuit is activated, 

CR31 is reverse biased. Under these conditions the junction 

of R20, CR29 and CR31 becomes approximately +11 volts 

and CR32 conducts. When this happens, the base potential 

of Q42 is raised to +11 volts and it conducts, turning on Q4l. 

Q41 feeds a run command of approximately +10 volts to pin 

7 of J101 which is interconnected to the capstan servo, pin 

Z. 

TACH SIGNAL LOGIC. Refer to schematic 1248008 and 

Figure 3-5. When the capstan rotates after receiving the 

run command, a square wave signal derived from the tacho

meter is routed from the capstan servo pwa to pin 9 of 

J101. From here it is coupled through capacitor C27 to the 

base of Q46, where it is amplified and drives Q45. These 

two transistors amplify the ac component which is rectified 

by CR46, CR47, and C25. By this means, a negative voltage 

is maintained on the base of Q25, holding it in a nonconduc

ting state. 

If, for any reason, the tachometer signal is removed from 

the control circuit when the transport is moving tape in any 

mode or direction, the base of Q25 goes positive and it con

ducts, effectively grounding its collector. This puts zero 

volts on the base of Q27, making it negative with respect to 

its emitter which·has approximately +5 volts on it. Q27 

conducts, applying +5 volts to capacitor C10 via R68. (C10 

was previously charged negative via CR35, R24, and R69.) 

It· takes about 3 seconds for C10 charge to the positive level 

at which Q26 begins to conduct. (The 3 seconds of delay 

are allowed in order to make sure the tach signal has com

pletely disappeared and that it was not just a momentary 

loss.) When Q26 conducts, its collector goes to OV and 

Q42 is shut off. This also stops Q41 from conducting, which 

removes the run command from the capstan servo circuit. 

The capstan stops and the tape movement ceases, but the 

forward latch remains on, and therefore the forward com

mand is not removed. Although Q25 is on, and removes 

the positive voltage from the emitter of Q19 via CR33, the 

forward command on the base of Q20 via R108 and RI07 

keeps the forward memory enabled. If the capstan is spun 

after the tach-Signal-loss circuit has completed its action, 

and this produces an adequate tach signal, Q26 is turned 
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off again, and the transport resumes normal forward oper

ation. 

CHANGED 15 FEBRUARY 1976 

When a stop command is applied and cancels the forward 

command, and the loss of tach signal occurs, the conduc

tion of Q25 acts to cancel the forward memory by grounding 

the emitter of Q19 via CR33 .. 
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POSITIVE (0) VOLTAGE THAT DETERMINES 
cmCUIT CONDITIONS AT THE POINT INDICATED. 

3. EMPHASIZED INPUT AND OUTPUT PINS OF 
PIOI ARE ACTIVE IN THIS MODE. 

DRIVE COMMAND. When Q18 conducts (forward latch 

activated), the +11 volts from the junction of R58 and RIOl 

causes current flow through diode CR48 to pin IO.of JlOl 

and onto pin 17 of the solenoid card (pwa PI05). There it 

activates the circuits which drive the HEADS ELAPSED 

TIME meter on the power and servo chassis test pa,nel. 
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REVERSE MODE 

The logic and functional descriptions of the reverse circuits 

are similar to those of the forward circuits. An examination 

of Figure "3-6 and the schematic shows that the operation of 

the reverse circuits is parallel to that of the forward circuit 

with two exceptions. The first of these is that when the 

reverse memory circuit is activated, it not only powers 

the capstan servo forward inhibit circuit, but also activates 

the capstan reverse relay (K2) via transistor Q40. The 

CHANGED 15 FE:&RUARY 1976 

Figure 3-6. Reverse Mode Selection Functional Diagram 

second exception is that the same circuits instead of parallel 

ones are used for the run command. 

RECORD MODE 

Referring to Figure 3-7, the logic of the record command is 

such that the RECORD pushbutton activates the record mode 

only when it is pressed simultaneously with either tlie for

ward or the reverse pushbutton. When this occurs, a ground, 

derived through OR gate CRl, CR2 is applied to the record 

pulse generator. This action turns on the record latch 

circuit conSisting of Q4, Q2. The resulting positive output 

from Q3 is fed via pin 14 of JI0l to two pwa's to perform 

the following functions: 

a. Inhibits the shuttle mode 

b. Enables the sequential logic circuits 
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Additionally, the positive output from Q3 passes through 

diode CR6 and shuts off transistor Q5 (tape sync command). 

This disables tape sync and shuts off the tape sync indicator 

light. This prevents the capstan servo system from using 

a tape sync signal when recording. Finally the positive out

put from Q3 is used to drive two parallel-connected transis

tors, Q6 and Q7. These transistors turn on and provide a 

ground which lights the record indicator light and energizes 

the record relay, located on the relay buffer pwa. The 
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Figure 3-7. Record Mode Selection (Omitting Run Mode) and Record Test Functional Diagram 
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negative output (ground) from the collector of transistor Q4 

is fed to AND gate CR9, CR10, and CR12, where it is used 

to inhibit the fast latch. 

RECORD TEST 

When the record test switch (S7 of the power and servo 

chassis) is placed in its ON pOSition, a ground is fed to the 

junction of CR7 and CR8 (see Figure 3-7). Both of these 

the record indicator lamp and record relay Kl. The record 

lamp is on and the record relay is energized. CR8, however, 

parallels the action of the stop command, inhibiting the for

ward, reverse, and record latch circuits. Tape motion is 

prohibited since there can be no run command. J7 applies 

-12V to the fm squelch circuit, cancelling no-sync squelch 

Rcferring to schematic TW1248008 and Figure 3-7, when the 

recorder/reproducer is in the record mode, pressing the 

forward or reverse pushbutton activates the record disable 

circuit. When this occurs, a ground is applied to the record

disable pulse generator (C17, Q32, Q1) via OR gate CR38, 

CR3S. Q32 turns on and supplies a short-duration positive 

pulse to Q1 via C17. Ql turns on and supplies a negative

going pulse that inhibits Q2 of the record latch circuit (via 

CR4 and CR5). The record command is cancelled, but the 

tape continues to move in the direction selected, since the 

direction and memory latches remain enablcd. The tape 

transport is now in the reproduce mode. 

CHANGED 15 FEBRUARY 1976 

in the fm demodulators; as a result, the sync light on the 

control unit lights despite the absence of capstan motion. 

3-7 

1802854 



CONTROL FUNCTIONS 

--------------------------------------------------1 i n ,..--FAST LATCH---, +ltv I 
I FAST 2 1 FAST COMMAND 

r----- 1 
ACCESSORY P.WA: I 
ENERGIZES FAST 

19 ~i:~g~OMMAND I 

~O~R~D~~H~~ 

CONTROL LOGIC 

LEGEND 

LOGIC: 1 = (+) VOLTAGE Q""TRANSISTOR 
0", (-) VOLTAGE CR=DlODE (8) 

NON-INVERTING AMPLlFlERS 

----&>- t (+) INPUT '" (+) OUTPUT 

I 
I 

I1. 

~------------------------~R~E~C~O~RD~~OM~MA~ND~------_i14 4-----· 
CONTROL UNIT: I 

24 t~:~S TIlE FAST 

(TAPE TRANSPORT) I _____ -1 

INVERTING AMPLIFIERS 

~ -J'<l>- -+- (-) INPUT = (+) OUTPUT 

"l+12V 

(+) INPUT = (-) OUTPUT 

o REMOTE 

$L.-------_---f--, 
STOP LINE 
(aND -STOP) 

83 (POWER AND 
SERVO 
CHASSIS) 28~--------------------~----------~+_~~~~==~ 

<ltv 

CRB 
~~--------~---dQ.~--~-~~--_+~ 

"-RECORD LATCH----' 

FORWARD LAMP 

FORWARD r- FORW ABO LATCH ----"l 

r-- FORWARD MEMORY ~ 

FORWARD MEMORY 

REVERSE MEMORY 

"-REVERSE LATCH--' '---REVERSE MEMORy---1 

Q15~~--~--------------~~--_l 

~RE~VE~M=E~LA~MP~------~--~-------------------------------1~ 

EF C2. n..n.nJl..J1. 
9 ~----~~--------------------+_--------------__1 

1~ _____ 0_l.1 "F CR46 
R115 
10K 

R114 

"K 
<ltv 

- I I .14.7"F 
STOP LINE '=" ':" CONTROL cmCUIT PWA (SCHEMATIC TW1248008) _ _ I 

L ___ (G~=..:.OP~ __________________ _2~~~E!!?~AS~(~~~~~S~~~ ___ ~ 
-------- .000563 

FAST FORWARD AND FAST REVERSE MODES 

Referring to schematic TW1248008 and Figure 3-8, a fast 

mode is activated when the FAST pushbutton is pressed simul

taneously with either the forward or reverse pushbutton. 

The fast control circuit is similar to the record control cir

cuit. A ground potential is applied to the fast pulse gener

ator and activates fast latch circuit Qll, QI0, Q12. A posi-

CHANGED 15 FEBRUARY 1976 

Figure 3-S. Fast Selection (Omitting Forward or Reverse Mode) Functional Diagram 

tive fast command signal is taken from 1he collector of Q12 

and performs the following functions: 

a. Energizes the fast indicator light 

b. Enables 1he fast speed command circuit (located 

on PI02, the accessory pwa. ) 

A ground potential from the collector of Qll inhibits record 

latch circuit Q4, Q2, Q3 via CRI and CR5. 

FAST DISABLE. Referring to Figure 3-S and schematic 

TW124800S, when 1he transport is in a fast mode, pressing 

. either the forward or reverse pushbutton activates 1he fast 

disable circuit. This circuit is similar to the record dis

able circuit. When the forward or reverse pushbutton is 

pressed, a ground potential is applied to the fast disable 

pulse generator which consists of CR40, CR41, Q33, C24, 

and Q9. Q33 turns on and passes a short-duration positive-
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going pulse to Q9 via C24. Q9 turns on and supplies a neg

ative-going pulse that inhibits QI0 via CR12 and CRI3. The 

fast command signal is cancelled, and 1he fast indicator lamp 

goes out. The tape travels in the direction selected, at the 

speed selected on the tape speed selector switch of the con

trol unit. 



CONTROL FUNCTIONS 

UPPER EOT SEQ 
PE CELL PE CELL --.
COVER REMOVED 

\ 

TAPE STOP PLATE 

\ ".- ..... 
/,.. " \ //0 ...... '\\ 

\ I I \ , 

~I L'. ... ./X(;' '_ 
- >~

..o---L 
L 1/16-INCH OF TAPE 

LEFT ON REEL 

UPPER (SUPPLY) 
REEL 

UPPER EXCITER 
LAMP HOUSING 

LOWER EXCITER 
LAMP HOUSItiU 

8 
o 

RETAINING 
SCREW 

SETSCREW 

UGllT 
APERTURE 

RETAINING 
SCREW 

SETSCREW 

~~----------~----LOWER(TAKEU~ 

REEL 

UGHT 
APERTURE 

LOWEREOT 
PE CELL 

(COVER 
REMOVED) 

10269A 

Figure 3-9. End-of-Tape and Sequential Sensors 

FAST SPEED COMMON CIRCUIT. Refer to schematics 

TW1248008 and TW1254733 in this section, and power and 

servo chassis schematic 1254487 in Section 7. When a fast 

mode is selected, +11 V is fed from pin 33 of the control 

logic pwa (P101), to pin 19 of J102, to the base of Q11 of the 

accessory pwa (PI02). Ql1 turns off, enabling QIO, which 

turns on transistors Q8 and Q9. These transistors provide 

the ground for the 300+ ips speed command logic in the cap

stan servo (see Section 4), via pin 32 of P102. 

CHANGED: 15 MARCH 1978 

SPEED DEFEAT. The fast command (Q12, schematic 

TW1248008, switched on) applies a positive signal through 

CR14 to R5l and R2. This turns off transistors Q39 and 

Q36, which disables the local and remote speed common 

ground circuits. This prevents a speed change during 

fast mode operation. 

AUTOMATIC AND SEMIAUTOMATIC COMMANDS 

These types of commands include fully automatic commands 

such as those shutting down the transport when vacuum is 

lost, and semiautomatic commands such as those from the 

end-of-tape (eot) circuits that must be preconditioned by 

the setting of a control-unit switch. 
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Figure 3-10. End-of-Tape Sensing Functional Diagram 

END-OF-TAPE SENSING 

Refer to Figures 3-9 and 3-10 and to Schematic TW1254733. 

The end-of-tape (eot) sensing circuits include transistors 

Ql, Q2, Q3, and their associated components. When tape 

has been properly threaded on the transport, the EOT switch 

(S7B of the control unit) set at ON, and transport power on, 

a positive potential is applied to the base of Ql through R3, 

causing Ql to conduct. With Ql conducting, a positive po

tential (+UV) appears at the junction of CR3 and CR4. This 

prevents Q2 and Q3 from conducting. 

When the end of the tape approaches, as determined by the 

adjustment of the photosense assemblies, light from one 

of the lamps falls on the associated photosensor. When the 

photocell conducts, -12V is applied through CRI or CR2 to 

the base of Ql, shutting it off. This makes the junction of 

CR3 and CR4 negative, permitting Q2 to conduct and latch 

Q3 on. When Q3 conducts, a positive pulse is applied 

through the pulse generator (C2, R8) to pin 5 of Pl02. The 

positive pulse is fed to the stop circuit on the control logic 

pwa (PIOl), stopping the capstan and reel motors. Poten

tiometers R7l and R72 are adjusted to compensate for 

ambient light on the photocells. 

Assembly drawings and lists of materials, including the eot 

sensors and light sources are included as parts of the base

plate assembly documentation in Section 2 of this manual. 
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Figure 3-11. Broken-Tape and Power-Loss Control 
Simplified Schematic Diagram 

BROKEN TAPE AND POWER LOSS 

These automatic stop commands are generated on the con

tro110gic pwa by transistor Q48 based on information re

ceived from sources described below. (See Figure 3-11 and 

Schematic TW1248008.) When -12V (called post-air -12V) is 

present on pin 25, Q48 is biased on and puts a negative 

voltage on the anode of CR51, biasing it off. This isolates 

Q48 from the stop circuits. If the negative voltage is re

moved from pin 25, Q48 is biased off, its collector swings 

positive and biases CR51 on. A positive voltage is applied 

to the stop transistor (Q8). Normal stop action takes place, 

except that the stop command is held on until -12V is re

stored to pin 25. No active mode can be initiated. (In ad

dition, when the -12V is absent, the reel brakes are applied.) 

Causes for the loss of -12V at pin 25 are described in fol

lowing paragraphs. 

BROKEN TAPE. When transport power is applied and tape 

is properly threaded, the vacuum blower draws enough vac

uum to close vacuum switch S202 of the transport. (See 

Figure 3-11, and also transport harness schematic 1254523 

in Section 7.) When S202 closes, -12V from the ±12V regu

lator in the power and servo chassis is applied via the inter

connects to the base of transistor Q28 of the accessory pwa 

(Schematic 1254733). This turns Q27 on. The resulting 

voltage at the emitter of Q27 (called pre-air -12V) is con

nected to the emitter of transistor Q21 on the accessory pwa. 

CHANGED 15 FEBRUARY 1976 

(The same voltage also enables the stop-lamp circuit at pin 

8 of the control logic pwa. ) 

If the power-loss circuit (described below) does not sense a 

power loss, Q21 is turned on and the -12V is coupled out 

to pin 25 of the control logic pwa as the post-air -12V, as 

described above. If tape breaks (or if vacuum is lost for 

any other reason) S202 opens, all the circuit conditions 

reverse, and an automatic stop command is generated, as 

described above. 

POWER LOSS. The power loss control circuit (on the ac

cessory pwa) is composed of transistor Q20, rectifier 

diodes CR19 and CR20, and a network composed of C6 and 

C7 plus R43 through R50. (See Figure 3-11 and schematic 

1254733.) Q20 controls the base of transistor Q21 (des

cribed above). When Q20 is off, the base of Q21 is biased 

off (negative). When Q20 is on, the base of Q21 is swung 

positive (towards ground) and Q21 conducts. 

The state of Q20 is determined by a negative voltage de

rived from a winding of the main transport power transfor

mer of the power and servo chassis. (This is the winding 

that powers the +18V supply.) The negative dc voltage is 

derived by CR19 and CR20 and their associated components. 

When this voltage is present, it is rectified and applied as a 

negative voltage to the base of Q20. This turns Q20 on, 

which turns Q21 on. If the power is removed for more than 

approximately 10 milliseconds, Q20 and Q21 tum off, and 

a stop command is generated on the control circuit pwa as 

described above. (Refer to Section 4, page 4-15, for fur

ther description of the power loss states. ) 

V ACUUM CHAMBER LAMPS OUT 

As described under "Transport Power" (p. 3-2), Q18, shown 

in Figures 3-2 and 3-3, acts as a switch which automatically 

shuts off transport power in case too many lamps in the vac

uum chamber are out. (Too many lamps may be one or 

more, depending on circuit conditions.) 

REEL BRAKE CONTROL 

Refer to Figure 3-12 and Schematic 1254448, soleroid pwa, 

P105. When power is off, the reel brakes are applied (see 

Section 4). When transport power is turned on, +12V is ap-

JI05 

R17 
3.3K 

CRI 

L }--tt--..-----I 

R23 
2.7K 

CR2 

JI05 

HOLDING I CONTROL 

SUP. T.U. 
8205 8206 

R15 
lK 

MECHANICALLY 
CLOSED BY FULLY 
ENERGIZED BRAKE SOL. 

NOTES: 

• LOCATED ON POWER /SERVO SCHEMATIC TW1254487 

•• LOCATED ON TRANSPORT SCHEMATIC TW1254523 

CONTROL LOGIC 

plied to pin 5 of JI05, and from there through R17 and CR1 

to the base of Q5. This causes Q5 to conduct, cutting off 

Q6 and Qll. (Qll is located on the power and servo chassis 

heatsink.) The brake solenoids are deenergized and the 

brake solenoid plunger and asbestos lining remain forced 

against the disc brake drum on each reel motor assembly. 

(The brakes remain applied. ) 

When vacuum is sufficient, and air switch S202 closes, post

air -12V becomes available (see Figure 3-11). It is applied 

to pin 9 of J105, from where it is coupled via CR2 and R23 to 

the junction of R17 and R23. The existing positive potential 

at this junction is replaced with a negative one. This turns 

Q5 off, and permits Q6 and Qll 1x> conduct via R15. When 

Qll is on, +28V is applied across the solenoid coils through 

Qll and R27 to ground. The brake solenoids are energized 

and the brakes are released. 

JI015 
R32 
750 

827 
III 

+28V 

II 
t'204 
T.U_ 
BRAKE 
SOL. 

10655C 

Figure 3-12. Brake Solenoid Control Logic 
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When the reel brake solenoids are energized and fully bot

tomed, normally open contacts on two switches (S205 and 

S206, one on each solenoid) close and complete the circuit 

between pins 10 and 14 of JI05. This puts a slightly posi

tive voltage on the base of Q5, which turns Q5 partially on, 

and turns Q6 and Qll partially off. This reduces the cur

rent through the solenoids to a level just sufficient to hold 

them energized. R27 is the current-limiting device, and 

the current through it sets the current through Q5, Q6, 

and Q11. 

If the vacuum in the chamber is reduced to an amount that 

is not sufficient to keep air switch S202 closed, the switch 

opens and the negative potential is removed from pin 9 of 

J105. The positive potential at pin 5 turns Q5 full on, Q6 

and Qll turn off, the brake solenoids are deenergized, and 

the brakes are mechanically applied to the reel motor assem

blies. 

BOOSTER 

The booster section of the accessory pwa is involved in the 

operation of the reel servos, and is therefore covered in 

Section 4 of this manual. 

HEADS ELAPSED TIME METER 

As described under "Forward Mode" (page 3-6) and "Re

verse Mode" (page 3-8), whenever one of these modes is 

selected, a positive voltage (drive command) is applied to 

pin 10 of the control logic pwa. This voltage is interconnect

ed to pin 17 of the solenoid card pwa (Schematic 1254448). 

When there is no drive command (OV is at pin 17), Q9 is 

biased on by the positive voltage applied to its emitter 

through VR2. This biases CR3 off, allowing positive voltage 

from R37 to bias CR4 and Q4 on. The collector of Q4 is at 

ground and biases Q3 off, leaving relay K2 deenergized. 

K2 controls power to the HEADS ELAPSED TIME meter 

(M1, shown on power and servo chassis Schematic 1254487). 

When the drive command appears at pin 17, Q9 is biased off, 

CR3 is biased on, and CR4 is biased off. Q4 is turned off 

and as a result, Q3 is turned on and energizes relay K2. 

CONTROL LOGIC 

REMOTE CONTROL INDICATOR 

Referring to Schematic TW1254733 (accessory pwa, P102), 

the remote control indicator circuit consists of Q7, CR9, 

R16, and R17. When the CONTROL switch (S3) on the pow

er and servo chassis test panel, is set at LOCA L, a positive 

potential (approximately +0. 5V) is applied to the base of 

Q7 through R16, holding Q7 at cutoff. When the CONTROL 

switch is set to REMOTE, and a remote control unit is con

nected to the transport, -12V is applied to the base of Q7 

through R17 as soon as transport power is turned on from 

the remote control unit. Q7 conducts and provides a ground 

for the REM indicator lamp on the local control unit, and 

the lamp lights. 

SEARCH CONTROL 

Search mode is normally part of operation in conjunction 

with an external control system involving a time code gen

erator and a search control unit (scu). Refer to Figure 

3-13, and to schematics 1248008 and TW1254733 in this 

section, and 1254487 in Section 7. Whenever search oper

ation is required, the scu applies a ground to pin J of search 

connector J6. This ground is coupled to pin 26 of the con

trol logic pwa (P101). The ground (positive with respect 

to the -12V reference) forward-biases diodes CR20 and 

CR15, and, through emitter followers Q39 and Q36, turns 

off the associated local and remote speed-common transis

tors. This inhibits the selection of tape speeds from the 

control unit of the transport when scu search is commanded. 

Additionally, the ground signal from the seu feeds through 

pin 17 of the accessory pwa P102 and diode CRll to the 

base of emitter follower Q14 (on P102). Q14 stops conduct

ing, which cuts off the reverse shuttle speed common trans

istors, Q12 and Q13. Thus reverse shuttle speed selection 

is also inhibited. 

The ground input from the scu is also fed through diode 

CR17 (located on TB2 of the power and servo chassis) to 

the SCAN (240 ips) speed positions of the speed selector 

switch on the control unit and S8, the reverse shuttle speed 

selector switch on the power and servo chassis. Thus, so 

long as the scu is searching for a location on the tape, the 

tape speed is scan (240 ips). 
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Figure 3-13, Search Control, Shuttle Control and Speed Selection Simplified Functional Diagram 

CHANGED 15 FEBRUARY 1976 

Whenever the tcg removes the ground signal from these 

points, the transport reverts to standard operation, with 

speed and direction control from the control unit (local or 

remote, as selected) or reverse shuttle speed as selected 

by S8 on the power and servo chassis. 

SHUTTLE CONTROL 

The central functions in shuttle control (repeated reproduce 

passes over a pre!!elected section of tape) are performed 

by an optional accessory, a footage counter and shuttle 

assembly. The details of operation, function, etc, , of this 

assembly are covered in a separate accessories manual. 

Certain portions of the shuttle control logic 'are parts of 

the tape transport control logic, and are covered in the 

following paragraphs. Refer to Figure 3-13 and to Sche

matics TW1248008 and TW1254733 in this section, and 

1254487 in Section 7, 

SHUTTLE SPEED COMMON CmCUlT, The shuttle speed 

common circuit is composed of Q12 through Ql5 and their 

associated components on pwa P102, the accessory pwa, 

The circuit is similar to the fast speed command circuit, 

in that Q15 conducts when there is power on tb,e transport, 
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keeping Q14, Q12, and Q13 off. When a reverse memory 

signal is applied to the base of Q15, it turns off. This per

mits Q14, Q12, and Ql3 to conduct, providing a ground for 

the reverse speed shuttle switch, S8, 

SPEED DEFEAT. A positive speed defeat signal from the 

reverse shuttle speed circuit is applied to pin 35 of J101 

via diode CRl2 of the accessory pwa (PI02). This +11 V 

signal is fed through R52 and R51 to the bases of Q39 and 

Q36 of pwa PIOl. This disables the local and remote speed 

common ground circuits, and prevents a speed change dur

ing operation in the reverse shuttle mode. 



CONTROL FUNCTIONS 

SEQUENTIAL CONTROL 

Refer to Figure 3-14 and Schematic TW1254733 (accessory 

pwa). The sequential control circuit includes transistors 

Q4, Q5, Q6, and Q22 through Q25 and their associated com

ponents. The SEQUENTIAL switch (86) is located on the 

power and servo chassis test panel. When it is set to ON, 

one of its functions is to light the SEQ indicator lamp (DS3) 

on the control unit. Photocell PEC2, which activates the 

sequential control circuit during sequential operation, is 

mounted near the upper pe cell of the end-of-tape circuit. 

See Figure 3-9. When the tape on the upper reel is depleted 

to the point preset for sequential operation, light from the 

exciter lamp falls on the pe cell and it conducts. Poten

tiometer R73 is adjusted to compensate for ambient light 

falling on the pe cell. When the pe cell conducts, a neg

ative potential is routed to pin 24 of PI02. This starts 

the sequential action. Transistor Q24 provides the + 12V 

command signal used to turn on the second recorder. 

Transistor Q6 forms the switch that permits the command 

signal to pass, and C14 and R56 form a pulse generator that 

shapes the signal into a fast-rise-time, positive-going pulse 

(0 to +12V) used to put the second tape transport into the 

forward-record mode. 

A positive record signal (+11 V) is applied via pin 21 of PI02, 

through diode CR23 to C16 and the base of Q24. When cap

acitor C16 charges to a voltage that is approximately O. 5V 

greater than the emitter potential of Q24, that transistor 

conducts and the +12V on its collector is fed to the emitter 

of Q6. The charge time of C16 provides a delay before 

Q24 conducts, to ensure that transistors Q22, Q23, and 

Q25 are biased off and will not trigger the sequential con

trol circuit incorrectly. 

When the sequential pe cell conducts, a negative potential is 

passed to the base of Q4, shutting it off. When Q4 shuts off, ' 

Q5 turns on and latches Q6 on. Now the +12V command sig

nal from Q24 is passed to the pulse generator (C14, R56), 

where it is shaped and sent to the second transport through 

pin 22 of PI02. 

When a recorder is in the stop/ready mode and connected 

via J3 for sequential operation, the second machine is acti

vated into the forward-record mode by a signal sent from 

the first recorder. This signal is applied to pin 29 of PI02 

by way of the SEQUENTIAL switch. The signal is distribu

ted to two destinations through isolating diodes. It passes 

CHANGED: 15 MARCH 1978 
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through CR7 and resistor R14 to pin 27 of P102 and from 

there to pin 29 of the control logic pwa (P101) where it init

iates the forward mode. It also passes through CR8 and 

R15 to pin 28 of P102 and from there to pin 17 of P101, 

where it initiates the record mode. 

Transistors Q22 through Q25 of P102, together with their 

associated components, provide a protective circuit to en

sure that the second recorder in a sequential system re

ceives the forward-record command if a malfunction occurs 

in the first recorder. Malfunctions that activate a command 

to the second tape transport include broken tape, power fail

ure, momentary power failure, loss of run command, or 

loss of record command. 

BROKEN TAPE. Refer to Figure 3-1;4 and Schematics 

TW1254733 and 1254523. When tape breaks, the vacuum is 

lost from the vacuum chambers, the air (vacuum) switch 

(S202) opens and -12V is no longer applied via Q27 to the 

emitter of Q21, which shuts off. CR18 is back-biased. 

The base of Q22 becomes positive (through its base resis

tor to ground) while its emitter is at -12V from the charge 

on C15, and it conducts. When Q22 conducts, it discharges 

C15 through R61, and applies the -12V (from C15) to the 

base of emitter-follower Q4. Q4 turns Q5 and Q6 on. The 

+12V sequential command signal is fed through Q6 to pulse 

generator C14, R56, and to the sequentially connected 

second recorder, which goes into operation. 

POWER FAILURE. A full or a momentary power failure 

results in the loss of the ac input to T1, the transformer 

of the ±18V power supply. (Power failure does not neces

sarily mean the loss of an input to the recorder; it can 

mean pressing the POWER pushbutton, turning off transport 

power.) If the power is off for more than 10 ms, Q20 and 

Q21 stop conducting, which turns Q22 on. C16 holds Q24 on 

long enough to generate a sequential command. This results 

in the same sequence as described for broken tape. (A de

tailed description of the broken tape and power failure cir

cuit appears on page 3-10. ) 

LOSS OF RUN OR RECORD COMMANDS. If someone inad

vertently presses the STOP pushbutton, or if the capstan 

motor stops turning for any reason, the control logic sen

ses it within 2 seconds, and the run command is lost. If, 

while the transport is in the sequential record mode, the 

forward, reverse, fast forward, or fast reverse modes 

are initiated, the record command is lost. In each of these 

situations, the sequential protection circuit tranSistors, 

Q23 and Q25, initiate the command signal to the second re

corder to switch it into the forward-record mode. 

Transistor Q25 is normally biased off because the record 

signal and the run signal are both holding the base at a pos

itive potential compared to its emitter voltage: Both the 

record and run commands must be present at the base of 

Q25 to keep it from conducting. If either of these signals is 

lost, the potential at the base of Q25 goes towards ground, 

turning the transistor on. The +12V at its emitter is con

ducted through R64 and R65 to the base of Q23 (which was 

previously biased off by R67 between its base and -12V). 

Q23 now conducts and the -12V on its emitter is fed through 

R60 to the base of Q4 in the sequential control circuit. This 

initiates the command to the second recorder, and it oper

ates. 

DISABLING THE SEQUENTIAL CONTROL CIRCUIT. The 

sequential control circuit may be disabled at any time, 

whether recording is taking place or not, by setting the 

SEQUENTIAL switch to OFF. When the SEQUENTIAL 

switch is set to OFF, none of the sequential protective 

circuits previously described can be activated and a record 

command cannot be transferred to a second machine. 

SPEED SELECTION 

Mechanically interlocked pushbuttons, switch assembly S8 

of the local control unit (see page 3-17), or on the optional 

remote control unit if used (see accessory manual 1802902 

or 1802903), are pressed to select tape speeds. Each of 

these switches, when activated, grounds a speed line by 

connecting it to a speed common, and cancels any other 

selection. The local or remote speed common is selected 

and applied as described below. 

SPEED COMMON SELECTION 

The speed common to be used (local or remote) is selected 

by use of the CONTROL switch (S3) on the test panel of the 

power and servo chassis. According to the pOSition (LOCAL 

or REMOTE) of this switch, either one of two transistor 

switch circuits on the control logic pwa (Schematic 

TW1248008, page 3-15) isturned on~ The local speed com

mon is switched by transistors Q37, Q38, and Q39; the re

mote speed common is switched by Q34, Q35, and Q36. 

When S3 is in the LOCAL position, pin 30 of the control 

logic pwa is floating, and a negative voltage is applied 

by R99 to the base of Q39, turning it and Q37 and Q38 on, 

and thus connecting pin 31 (local speed common) to ground. 

At the same time, pin 34 of the pwa is grounded, placing a 

relatively positive voltage on the base of Q36 via CR16. 

This turns Q36, Q34, and Q35 off. Thus the remote speed 

common (pin 36) is disconnected from ground. In this con

dition, speeds can be selected from the local control unit 

only. 

When S3 is in the other (REMOTE) poSition, the situation 

is reversed, and the remote speed common is the one en

abled. Speeds are selectable from the remote control only. 

Both speed commons are disabled in fast modes, reverse 

shuttle mode, and search mode, as described under "Fast 

Mode," "Shuttle Control," and "Search Control," in this 

section. 

SPEED 
LINE 

CONTROL UNIT 
(SPEED SWITCHES) 

LOCAL 
SPEED , 
COMMON 

CONTROL LOGIC (REMOTE 
(SPEED-COMMON -.. SPEED 
SWITCHING) COMMON) 

-

-

CONTROL LOGIC 

SPEED COMMON APPLICATION 

The speed line, following the necessary interconnects, ap

plies the ground as indicated in Figures 3-13 and 3-14, and 

as follows: 

a. 

b. 

c. 

d. 

To the capstan servo, where it determines the 

reference frequency, and therefore the capstan 

speed. (See Section 5. ) 

To the control track pwa (optional), where it 

selects the correct filter for the control track 

signal at the selected tape speed. (See Acces

sories manual 1802902 or 1802903.) 

To the power and servo chassis search con

nector (J6) for use with optional, external search 

control electronics. 

To the relay buffer pwa, which receives a power 

voltage from the signal electronics and routs it 

back to select the correct speed-sensitive com

ponents while maintaining ground isolation be

tween the transport and the signal electronics. 

Action of the relay buffer is described as follows: 

CAPSTAN SERVO .... RELAY BUFFER 
(ELEX SPEED (CAPSTAN SPEED) 
SELECTION) 

CONTROL TRACK SPEED 
FILTER (EQUALIZER SPEED SELEC 
AND FILTER) VOLTAGE SIGNAL 

TION 

J6: SEARCH SIGNAL 
(OPTIONAL ELECTRONICS 
EXTERNAL (SPEED 
EQUIPMENT) COMPONENTS) 

000559 

Figure 3-15. Speed Selection Simplified Block Diagram 
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CONTROL FUNCTIONS 

RELAY BUFFER IN SPEED SELECTION 

Refer to schematic TW1254428. The speed-selection cir

cuits of the relay buffer card are based on relays K3 through 

K9. These relays are energized by the associated speed 

switch on the control unit, as indicated by the tape speeds 

shown on the schematic. Note that in this circuit, selection 

of the highest speed (120 ips or 60 ips) is represented as the 

selection of no other speed. 

Two sets of contacts are used on each of the speed-selection 

relays. One set (those in the upper row on the schematic) 

are wired with the normally-closed contacts of all six re

lays in series between a speed-select voltage received from 

the signal electronics on pwa connector pin 2, and the 120 

ips/60 ips output pin, pin 8. When none of the relays are en

ergized, the highest tape speed is automatically selected. 

(If the power-off speed jumpers are in their normal positions. ) 

If any other speed is selected, the normally closed contacts 

open, de-selecting the highest speed. 

Also note that, through the action of K3, the power-on-sense 

relay, no speed selection in the signal electronics is pos

sible until transport power is on. 

When one of the speed-selection relays is energized, the 

second set of contacts (lower on the schematic) applies the 

speed-select voltage to the appropriate output pin for the 

selected tape speed. 

The speed-select voltage is interconnected to the signal 

electronics bay(s) where it is used as described in the ap

propriate signal electronics manual. 

RELA Y BUFFER -- OTHER FUNCTIONS 

The relay buffer operates in two other functions of the trans

port besides speed selecti~n. These are: control track 

signal switching, and squelch-control for fm demodulators. 

CONTROL TRACK SIGNAL SWITCHING 

Relay K1 of the relay buffer pwa (see schematic TW1254428) 

is designated the record relay. It is energized when the 

equipment is in the record mode, and deenergized when 

it is not. When it is energized, the relay routes the control 

track Signal from the control track pwa, pin 3, through pin 

RELAY BUFFER PWA (P106) SCHEMATIC DIAGRAM TW1254428 CONTROL LOGIC 

r-----------------------------------------------SIGBAY------·--------------------------~ 

TRANSPORT 
GND SYNC 
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fCRI 

13 - ~'-
I KI K2 

I RECORD SYNC 
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SYNC -12 (ON) 6 f-----------------l 

-12 R 1--------------------------
I 
I 

NOTES, UNLESS OTHERWISE SPECIFIED: 
I. ALL DIODES ARE 013-678, FOR FIELD SERVICE, USE A IN4385 .. 

2. ALL RELAYS ARE 020-225. 

3. SIMILAR TO 1248308. 

4. RELAYS SHOWN IN DEENERGIZED POSITION. 

5. WHEN ALL RELAYS ARE DEENERGIZED, HIGHEST SPEED IS SELECTED 
UNLESS CHANGED BY PLACEMENT OF JUMPERS ON THIS PWA. 

6. TWO TAPE SPEEDS SHOWN = HIGH AND LOW SPEED RANGES. 

D of the relay buffer to transformer Tl. It applies the out

put of the transformer to the CONTROL TRACK OUTPUT 

connector, J22 on the test panel of the power and servo 

chaSSiS, via pin D of the relay buffer. When the equipment 

is not in the record mode, the CONTROL TRACK INPUT 

connector, J23 of the power and servo chassis test panel, 

is coupled, via pin M, to the primary of Tl. The secondary 

of T1 is coupled out via pin C to pin J of the control track 

pwa in the power and servo chassis. Transformer T1 

serves to isolate the transport ground from signal elec

tronics ground. 
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K4 
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K7 
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'-----------------------------TRANSPORT -------. 

SQUELCH CONTROL (SYNC) 

REF DESIG 

USED NOT USED 

T I 
eR9 
K9 
E21 

Relay K2 of the relay buffer (Schematic 1254428), controls 

a squelch signal for use in signal electronics bay(s) with 

fm demodulators that provide for externally controlled 

squelch. K2 is controlled by a sync signal from the capstan 

servo assembly. (This source of squelch control is used 

because a reproduced fm carrier is not at its correct fre

quency until the capstan is up to speed; i. e., in sync.) 

~'-
K8 

3-3A IPS 

I-7iliIi'S 

!:!&Jf§. 
15/16 IPS 

~--
K9 

1-7/8 IPS 
15/16 IPS 

POWER OFF 
SPEED 

JUMPER 

POWER OFF SPEED,J ~, 
SELECT POSITION \ I NORMAL POSITION 

I 

When K2 is deenergized (capstan not in sync), pin 4 of the 

relay buffer is connected through normally-closed contacts 

to the speed-select voltage from the signal electronics bay. 

This signal is int.erconnected back to the electronics bay(s) 

for use in squelching the outputs of demodulators. 

When K2 is energized, pin 4 is connected to the signal bay 

ground. In both cases the transport and signal grounds re

main isolated. 
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RELAY BUFFER PWA (P106) 1801913-04F 

8 

7 1/2/15 
"'CR6 

/3 7 PLACES 

E13 E17 

9 9 PLACES 

VERSION -04-

NOTE 
See relay buffer PWA schematic diagram TW1254428 on page 3-15 
for proper power-off-speed-select jumper positioning. 

E16 

RECORD 
Kl 

o 

_ ............ .-
z __ 

o 
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ITEM 
NO. 

3 

4 

5 

8 

9 

11 

12 

13 

CONTROL LOGIC 

LIST OF MATERIALS 1801913 

AMPEX SCHEMATIC QTY PER UNIT 
PART NO. REFERENCE PART DESCRIPTION 

-04 

020-225 KI-9 Relay, armature. 4P2T, 12V de 9 

013-678 CRI-9 Diode, silicon (CD451) 9 

1248538-01 Tl Transformer 1 

1249870-06 PI06 Handle, card ejector 1 

150-989 Socket, pc t 14 cont 9 

1248304-03 Pwb, relay buffer 1 

1254428 Schematic. relay buffer ref 

602-012 Shorting plug 7 

Items not used: 1, 2, 6, 7, 10 



CONTROL UNIT ASSEMBLY SCHEMATIC DIAGRAM 12544948 

CHANGED: 15 MARCH 1978 
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CONTROL UNIT ASSEMBLY 1254495-01C 

I? 

CHANGED: 15 MARCH 1978 

14-

7 8 9 

NOTES. 

/0 II /2 
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CONTROL UNIT ASSEMBLY 1254495-01C (CONT) 

LIST OF MATERIALS 1254495C 

ITEM AMPEX SCHEMATIC 
NO. PART NO. REFERENCE PART DESCRIPTION 

1 1254497-01" PYla, control unit 

3 1254496-01 RefS3 Lens. pushbutton. ''RECORD'' 

4 1254496-02 RefS6 Lens, pushbutton, "STOP/READY" 

Ii 1254496-03 Ref 54 Lens. pushbutton, "FAST" 

6 1254496-04 Ref 82 Lens. pushbutton. "REV" 

7 1254496-05 Ref 81 Lens t pushbutton, "FWD" 

8 1254496-06 RefB5 Lens. pushbutton. "POWER" 

10 1254499-01 Panel 

11 1254510-01 SUpport. switch 

14 1254494 Schematic, composite, control unit 

16 018-030 Adhesive. thread locking. loctlte grade C 

17 066-087 Ref 81.2.3.4.5.6 Lamp, incandescent, 14V t .08A 

18 066-514 D81.2.4.5 Indicator lamp assy, wht 

19 060-515 DS6 Indicator lamp assy, red 

20 060-513 DB3 indicator lamp assy, yel 

22 119-274 81,2,3,4,5.6 Switch, pushbutton 

23 119-338 S7 Switch, rocker 

24 1255759-01 RefB5 Barrier I switch 

25 169-260 Ref D81-6 Terminal, quick disconnect, fern 

26 187-112 Ref 81-6 Terminal. qUck disconnect. .110, 22-24 Ga , 
27 435-069 I¥D51-6 Clip, lamp 

28 471-679 Screw, fiat hd. #4-40 x .25 Ig 

29 472-113 Screw, pan hd. #2-56 x .25 Ig 

30 501-155 Washer, fiat, *2 

31 502-001 Washer, spring lock. #2 

33 606-253 Sleeving. shrink, blk, .125/.062 

34 600-251 Sleevtng, shrink. b1k, .062/.031 

35 1255766-01 Guard. switch 

36 474-007 Screw. drive, #00 x .187 Ig 

37 611-268 Wire, strd. ins. 24 AWO, red 

38 611-347 Wire. strd, ina, 24 AWG, blu 

39 611-348 Wire, strd. Ins, 24 AWG, yel 

40 611-427 Wire, strd, ins, 24 AWG, wht 

41 611-428 Wtre, strd. ina, 24 AWG, grn 

42 611-429 Wire, atrd, ins, 24 AWO, orn 

Items not used: 2,9,12,13.15,21,32 

• Breakdown on page 3-28. 

CHANGED: 15 MARCH 1978 

QTY PERUNlT WIRE AWG/ FROM 

-01 
NO. COLOR REF DES TERM 

1 
1 

24/2 Item 1 El 

1 
2 24/4 I E2 

I 

1 
4 24/2 ~ E3 

1 
5 24/4 E4 

7 
1 

24/3 E5 

8 
1 

24/5 E6 

9 
1 

24/3 E7 

10 
1 

24/5 E8 

2 
11 24/3 E9 

ref 
12 24/5 E10 

air 
13 24/2 Ell 

6 
14 24/4 E12 

4 
16 24/3 E13 

1 
17 24/2 E14 

18 
1 

24/5 E15 

19 24/4 El6 
6 

21 24/3 E17 
1 

22 24/2 E18 
2 

12 
23 24/5 E19 

24 
24 24/4 E20 

26 24/3 E21 
6 

27 24/2 E22 
4 

28 24/5 E23 
2 

29 24/4 E24 
2 

31 24/3 E25 
2 

air 
32 24/2 E26 

air 
33 24/6 E27 

1 
34 24/9 E28 

2 
35 24/6 E29 

a/r 
36 24/6 E30 

air 
37 24/6 E31 

a/r 
38 24/9 E32 

air 
39 24/6 E33 

air 
40 24/9 E34 

a/r 
41 24/6 E35 

42 24/9 E36 

43 24/6 E37 

44 24/9 E38 

46 24/9 E39 

46 24/9 Item 1 E40 

WIRE LEAD I,IST 

TO --
REF DES TEHM 

51 7 

81, 1:\ 

82 7 

52 la 

81 8 

81 14 

S2 8 

52 14 

S3 8 

53 14 

53 7 

S3 13 

54 B 

54 7 

54 14 

54 13 

55 8 

S5 7 

S5 14 

B5 13 

S6 B 

B6 7 

86 14 

B6 13 

S7-A C 

S7-A N.O. 

DS3 I 

D53 2 

D51 1 

87-B N.O. 

D54 2 

DS4 I 

DB5 1 

DB5 2 

D86 2 

D86 1 

D52 2 

D52 1 

DB1 2 

S7-B C 

1254495C 

REMARKS 

Terminate at switch with item 26 

Terminate at switch with ,tem 26 

Terminate at 'DS' end using item 25 

Terminate at 'DS' end using 118m 25 

Terminate at 'DS' end using item 25 

Terminate at 'OS' end UBing item 25 

Terminate at 'DS' end using item 25 

Wires not used: 3,6,15,20,25.30 

CONTROL LOGIC 

LMITEMNO. 

-01 
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39 
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42 
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41 

39 

42 
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38 
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38 
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40 

38 

38 

40 
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38 

40 

38 

40 

40 
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CONTROL LOGIC PWA(P101) SCHEMATIC DIAGRAM TW124BOOB8 (SHEET 10F2) CONTROL LOGIC 
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NOTES, UNLESS OTHERWISE SPECIFIED: 
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3. ALL DIODES ARE 013-599. 
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CR36, CR37, CR54 

CHANGED: 15 FEBRUARY 1976 
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CONTROL LOGIC PWA (P101) SCHEMATIC DIAGRAM TW124BOOBB 
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CONTROL LOGIC PWA(P101) 180/9/0-02E(CONT) CONTROL LOGIC 

LIST OF MATERIALS 1801910E 
LIST OF MATERIALS 1801910E 

ITE¥ AMPEX SCHEMATIC QTY PER UNIT 
NO. PART NO. REFERENCE PART DESCRIPTION -02 

ITEM AMPEX SCHEMATIC QTY PER UNIT 
NO. PART NO. REFERENCE PART DESCRIPTION -02 

2 013-678 CR7 Diode, sllicon (CD451) 1 43 057-098 Rl24 Resistor, metal film, 1,20011, 1/4W, 2% 1 

3 014-364 Q3,12,15,18, 21, 22, 34, 
35,37,38,47 

Transistor, silicon, npn (CD438) 11 44 048-380 Rl,130 Resistor, ww, power, 10, lW, 3% 2 

45 049-354 R37 ,49,55,58,61,63, Resistor, comp, 4.711, 1/4W, 5% 7 
123 4 014-505 Q3,5,10,13,16,19,24, Transistor, silicon, pnp (CD445) 13 

27,30,31,36,39,41 
46 049-511 R41, 43, 90, 91, 95, 96 Resistor, comp, 3.311, 1/4W, 5% 6 

5 014-506 Q1, 4, 9,11,14,17, 20, 23, Transistor, silicon, npn (C0446) 20 
47 041-766 RI02 Resistor, comp, .56 Mil, 1/4W, 5% 1 25,28,29,32,33,42-46, 

48,49 
46 057-131 R29 Resistor, metal film, 30,00011, 1/4W, 2% 1 

49 1249870-01 PI0l Handle, card elector 1 
6 014-383 Q26 Transistor, silicon, npn (CD441) 1 

7 014-247 Q6,7,8,40 Transistor, silicon, npn (CD38) 4 
50 280-131 M01Dlting pad, transistor (T05) 15 

8 030-094 C14,19, 20, 21, 23 CapaCitor, cor, 1 flF, 25V, 20% 5 
51 280-130 M01Dltlng pad, transistor (TOI8) 34 

53 1246008 Schematic, control logic ~VB 
9 030-095 C2,l1,16,17, 24, 26, 27 Capacitor, cer t .1f1F,25V 7 

10 030-101 C18,22 CapaCitor. cer, .47 flF, 25V 2 
54 034-185 C13 Capacitor, mica, dipped, 75 pF, 500V, 5% 1 

11 030-057 C4 Capacltor, car, .01 flF, 50V 1 
55 057-138 R68 Resistor I metal fUm t 56 kg, 1/4W, 2% 1 

12 030-133 C3,5,6,7,8,9 Capacitor. oar. .001 flF, 1000V, 20% 6 
57 013-599 CRI-6, 8-55 Diode, sl1 54 

58 057-106 R132 Resistor. metal film, 2.7 kll, 1/4W, 2% 1 
13 037-746 Cl,15 Capacitor, tant, .47 ".F, 20V, 10% 2 

59 057-108 R26,27,28,30, 94, 99, Resistor, metal film, 3.3 kll, 1/4W, 2% 7 
14 037-991 CI0 Capacitor, tant, .22 "F, 15V, 20% 1 

15 037-070 C25 CapaCitor, tant, 4.7 "F, asv, 20% 1 131 

16 034-177 C12 Capacitor, mica, dipped, 100 pF, 500V, 5% 1 60 1248026-03 Printed wiring board 1 

17 041-336 R39 Resistor, comp, 47011, 1/2W, 5% 1 Items not used: 1,25,52,56 

18 041-009 R127 Resistor, comp, 180011, 1/2W, 5% 1 

19 041-329 R93,98 Resistor, comp, 33011, 1/2W, 5% 2 

20 041-004 Ras,36,'"47,46,53,54,56, Resistor, comp, 22011, 1/2W, 5% 12 
57,59,60,65,66 

21 057-116 R72 Resistor, metal mm, 680011, 1/4W, 2% 1 

22 057-120 R4, 9,13,17,31,69,73, Resistor, metal film, 10,00011, 1/4W, 2% 16 
78,79,82,85,89,104, 
105 ,115,119 

23 057-112 R5, 10, 14,18, 2~, 22, 33, Resistor, m_l film, 470011, 1/4W, 2% 18 
42,44,71,77,80,83,86, 
92,97,103,125 

24 057-107 R2, 3, 7,8,11,12,15,16 Resistor, metal fllm, 300011, 1/4W, 2% 8 

26 057-118 R19, 20, 34, 45, 70 Resistor, metal film, 820011, 1/4W, 2% 5 

27 057-104 R6,32, 51,52,107,108, Resistor, metal fllm, 220011, 1/4W, 2% 12 
111,112,116,118,126, 
129 

28 057-115 R38,50 Resistor, metal film, 620011, 1/4W, 2% 2 

29 057-111 R76,81,84,87 Resistor, metal film, 430011, 1/4W, 2% 4 

30 057-134 R114 Resistor, metal film, 39,00011, 1/4W, 2% 1 

31 057-128 R24, 25,40,67 Resistor. metal f11m, 22,0000, 1/4W I 2% 4 

32 057-141 R46,74 Resistor, metal film, 75,00011, 1/4W, 2% 2 

38 057-148 R75,88 Resistor, metal film, .15 Mil, 1/4W, 2% 2 

34 057-137 R120 Resistor, metal film, 51,00011, 1/4W, 2% 1 

35 057-132 RI06,113 Resistor, metal film, 33,0000, 1/4W, 2% 2 

36 057-152 RI09,110 Resistor, metal film, .22 Mil, 1/4W, 2% 2 

37 057-126 R62;64 Resistor, metal film, 18,00011, 1/4W, 2% 2 

38 057-102 R23,128 Resistor, metal film, 1,80011, 1/4W, 2% 2 

39 057-095 R121 Resistor, metal film, I, 000 II, 1/4W, 2% 1 

40 057-100 R122 Resistor, metal film, 1,50011, 1/4W, 2% 1 

41 057-080 R1l7 Resistor, metal film, 22011, 1/4W, 2% 1 

42 057-110 RI00,101 Resistor, metal film, 3,90011, 1/4W, 2% 2 
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ACCESSORY PWA (P102) SCHEMATIC DIAGRAM TW1254733A CONTROL LOGIC 

CHANGED: 15 MARCH 1978 
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ACCESSORY PWA (P102) IB02858-01A 

LIST OF MATERIALS 1802858 

ITEM AMPEX SCHEMATIC 
NO. PART NO. REFERENCE PART DESCRIPTION 

1 1254734-01 Printed wiring board 

2 014-364 Q7,8,9,12,13,16 Transistor, silicon, pnp, (TO-5) (CD438) 

3 014-247 Q17,21 Transistor, silicon, npn (TO-5) (CD38) 

.j 014-505 Q3, 6,10,11,14,15,20. Trans iSto r, silicon, pnp (TO-IS) (CD445) 
25,27 

5 014-506 Q1,2,4,5,22,23,24 Transistor, silicon, npn (TO-18) (CD446) 

6 014-383 Q18 Transistor, 811icon, npn ('1'0-18) (CD441) 

7 014-587 Q19 Transistor, silicon, npn (TO-66) 

8 013-599 CRl-12,17-23, 26-~0 Diode, silicon (CD458) 

9 013-384 VR1 Diode, silicon, zener, 6.2 Volt 

10 037-746 C8,9 Capacitor, ta, 47 ~F, 20V, 10% 

11 030-094 C2,7,19 Capacitor, cer. l~F, 25V, 20% 

12 030-145 C4 Capacitor, cer, ' 1 ~F, 50V, 20% 

13 030-057 Cl,3,12 Capacitor. cer, ' 01 ~F, 50V, 20% 

14 030-095 CI0,11 Capacitor. cer, ' 1 ~F, 25V, 20% 

15 030-133 C5 Capacitor, cer, .001 IlF, lOOOV 

16 030-310 C6 Capacitor, cer, ' 22 ~F, 25V, 20% 

17 047-072 R41 Resistor. WW, 220. aw, 3% 

18 057-112 R4,lO, 20, 27, 4S, 59, 67 Resistor, metal rHm, 4,700Q, 1/4W, 2% 

19 057-108 R7 ,13,22,29 Resistor, metal fUm, 3,300n, 1/4W, 2% 

20 057-120 R8, 37,43,57,60,61,63- Resistor, metal film, to,OOO!:!, 1/4W, 2% 
65,1,2,74 

21 047-132 R5,ll Resistor, metal film. 33,00011, 1/4W, 2% 

22 057-116 R6,12 Resistor, met.'ll film, 6, sOOIl, 1/4W, 2% 

23 057-097 R17 Resistor, metal rUm, 1, loon, 1/4W, 2% 

24 057-096 R14,15,49,58 Resistor, metal f11m. l,OOOll, 1/4W, 2% 

25 057-109 R39 Resistor, metal film. 3,600n, 1/4W, 2% 

26 057-104 R44, 45, 50, 42, 53 Resistor, metal fUm, 2,200n, 1/4W, 2% 

28 057-099 R33 Resistor, metal film, 1,300n, 1/4W, 2% 

29 057-124 R23, 30, 46, 47,56,70 Resistor, metal film, 15, ooon, 1!4W, 2% 

30 057-128 R24,31 Resistor, metal film, 22,OOO!l, 1!4W, 2% 

32 057-147 H9 Resistor, metal film, ,13 Mn, 1/4W, 2% 

33 041-469 R3 Resistor, comp, .33 Mr., 1/4W, 5% 

34 049-511 R18,19, 25, 26 Resistor, compo 3.3Q, 1/4W, 5% 

35 037-650 C13 Capac itor, tao 82 /.IF. 50V. 20% 

36 041-329 R21,28 Resistor, comp, 330!), 1/2W, 5% 

37 041-013 R34 Resistor, comp, 4,700Q, 1/2W. 5% 

38 041-316 

! 
R38 Resistor, comp, 2,400n, 1!2W, 5% 

39 041-009 R36 Resistor, compo 1,800n, 1!2W, 5% 

40 041-003 R40 Resistor, comp, lOOn, 1/2W, 5% 

41 041-525 R35 Resistor, comp, 3, BOOn, 1/2W. 5% 

42 041-104 R16 Resistor, comp. I, BOO!), lW,5% 

43 041-522 R54 Resistor, comp, 910n, 1!2W, 5% 

44 043-380 R51,52 Resistor, WW, pwr, In, lW,3% 

45 1249870-02 PI02 Handle,card ejector 

46 041-283 R55 ReSIstor, comp, 47n, 1/2W, 5% 

47 280-130 Mtg. pad, transistor, (TO-IS) 

CHANGED: 15 MARCH 1978 
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ACCESSORY PWA (P102) 1802858-01A (CONT) 

ITEM 
NO. 

·1~ 

~9 

50 
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!i6 

.17 

58 

61 
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65 

67 
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72 

AMPEX 
PART NO. 

280-\:n 

~71-061 

501-008 

-192-008 

1254733 

148-028 

148-030 

H8-027 

148-031 

580-143 

103307-01 

057-144 

030-946 

037-070 

037-238 

030-945 

013-678 

058-388 

148-052 

SCHEMATIC 
REFERENCE 

TP-I 

TP-2 

TP-3 

TP-4 

R62 

C16 

C14 

C15 

C17 

C15,16,24,25 

R71, 72, 73 

TP-5,6 

CHANGED: 15 MARCH 1978 

LIST OF MATERIALS 1802858 

PART DESCRIPTION 

Mtg. pad, transistor, (T0-5) 

Screw. mach, xrec, pnn hd, ~4-40 x 1/41g 

Wasber, pia in, #4 

Nut, plain bex #4-40 

Schematic 

Connector, pc, tip jack, wbt 

Connector. PC. tip jack, blue 

Connector, pc, tip jack, red 

Connector, pc, tip jack.yel 

Insulator, (tran. parts) (TO-66) 

Standoff 

Resistor, metal film, 1/4W, ,I Mll, 2% 

CapaCitor, cer, 2.2 pF, 50V, 20% 

CapaCitor, tant, 4.7 pF, 35V, 10% 

Capacitor, tant, 2.2 pF, 35V, 10% 

Capacitor, cer. 1. 0 pF, SOV, 20% 

Diode, s!llcon (CD451) 

Resistor, variable, 50 kn 

Connector, pc, tip jack, bik 

Items not used: 27,31,59,60,66,68,69,70 
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SOLENOID PWA (P105) IB0/912-03M 

LIST OF MATERIALS 1801912M 

ITEM AMPEX SCHEMATIC 
NO. PART NO. REFERENCE PART DESCRIPTION 

4 1254448 Schematic 

5 014-506 Q5 Transistor, sU, npn (T0-18) (CD446) 

6 014-587 Q6 Transistor, apn (T0-66) 

9 043-967 R27 Resistor, WW, pwr, Ill, 2W. 3% 

11 041-007 R32 Resistor, comp, 7501l. 1/2W, 5% 

12 041-245 R15 Resistor, compo 10001l. 1/2W. 5% 

21 057-099 .R13 Resistor. metal film, 13001l. 1/4W, 2% 

23 057-106 R23 Resistor, metal film. 27001l. 1/4W. 2% 

24 057-072 R18 Resistor. metal film, 1001l. 1/4W, 2% 

25 057-084 R25 Resistor, metal film, 330ll, 1/4W, 2% 

26 057-128 R24 Resistor, metal film, 22,OOOll, 1/4W, 2% 

27 030-095 C3 Capacitor. cer. . 1 I'F. 25V, 20% 

29 041-002 R26 Resistor, compo lOll, 1/2W. 5% 

30 014-327 Heatsink, transistor (T0-5) 

31 1249870-05 Handle, card ejector (PI05) 

32 014-802 RefQS Mounting pad, transistor (T0-66) 

33 280-131 Mounting pad, transistor (T0-5) 

34 280-130 Mounting pad, transistor (TO-18) 

35 103307-01 Spacer 

36 471-061 Serew, mach. xrec. pan hd. #4-40 x 5/16 , 
37 496-004 Nut, assembled washer t #4-40 

44 1248011-03 PrIn1ed wiring board 

46 064-300 C8 Capacitor, cer •• 022I'F. 100V. 20% 

47 S15-002 Wire. solid bare, 22 AWG 

48 600-234 Sleeving, Teflon 

49 043-380 R14 Resistor. ww, pwr, 10. 3% 

50 014-247 Q3 Transistor, silicon, npn (T0-5) (CD38) 

51 014-383 Q4 Transistor. silicon. npn (TO-IS) (CD441) 

52 013-599 CRl, 2, 3, 4, 8 Diode, silicon (CD458) 

53 057-120 R21 Resistor, metal film, 10 kll. 1/4W. 2% 

54 057-105 R20 Resistor, metal film, 2400ll, 1/4W. 2% 

55 057-118 R37 ReSistor, metal film, 82001l. 1I4W, 2% 

56 057-108 R17,39 Resistor, metal film, 3300ll, 1/4W, 2% 

57 057-102 R38 Resistor, metal film, 18001l. 1/4W, 2% 

58 057-116 R40 Resistor. metal film, 6800ll, 1/4W. 2% 

59 037-237 C5 Capacitor. tanto 220l'F, 10V. "'10% 

60 013-257 VR2 Diode. Silicon. zener 

61 014-364 Q9 Transistor. silicon. pnp (T0-5) (CD438) 

62 030-144 C7 Capacitor, car, 0.05 I'F, 100V. 20% 

Items not used: 1,2,3.7,8,10,13.14,15.16,17.18. 
19,20.22.28,38.39,40,41.42.43,45 
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lTEM AMPEX 
NO. PART NO. 

1 1254498-01 

2 013-599 

3 041-002 

4 041-330 

5 119-200 

6 460-499 

7 1254494 

LIST OF MATERIALS 1254497-

SCHEMATIC QTY PER ONIT 
REFERENCE PART DESCRIPTION -01 

Printed wiring board, cmrtrol unit 1 

CRI-4 Diode, sn, switching 4 

R:i-6 Resistor, comp, 1/2W, lOll, 5% 5 

Rl Resistor, comp, 1/2W, 680011, 5% I 

S8 Switch assy, 8 pushbutton 1 

Rivet, oval hd, tubular 2 

Schematic ref 
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REEL SERVO SUBSYSTEM 
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~ , ............ > VACUUM 
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LIGHT SOURCE , 

~ 
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CONTROL 
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CAPSTAN SERVO 
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115V IN 

NOTE. FOR CLARITY. THE FOLLOWING ELEMENTS ARE OMITTED: 

1. POWER DISTRmUTlON 

2. COMPRESSED AI~ TO TAPE Gl'IDES 

3. DETAILS OF INTERCONNECTIONS BETWEEN 
SUBASSEMBLIES 000589 

Figure 4-1. Reel Servo Subsystem 

GENERAL 

The FR-3000 tape transport includes two independent reel 

servos. One is for the supply (upper) reel, the other is for 

the takeup (lower) reel. (See block diagram Figure 4-1. 

Fo r the physical appearance and location of components, 

see Section 1.) These servos are transport subsystems 

which maintain correct tension on the tape, and wind tape 

on and off the reels in response to the action of the capstan 

when it moves tape. Each of the reel servo motor assem

blies includes an electromechanical brake that is applied by 

spring force when power is off, in order to prevent tape 

from being spilled. These brakes are electromechanically 

released when power is normally on. Each reel servo con

sists of the following components: 

a. 

b. 

c. 

d. 

e. 

A reel motor and brake assembly 

A reel holddown assembly (mounts on the 

reel motor and brake assembly) 

A vacuum housi~ assembly (shared) 

A vacuum chamber assembly (shared) 

A reel servo motor drive amplifier (mda.) 

assembly (includes all the servo electronics) 

Following are <in overall functional description and then 

more detailed descriptions of the components parts of the 

reel servos. 
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ADJUST PLATE 
(AlR SHUTTER) 

s==LiI EXHAUST VACUUM 

AlR -

LEGEND: 
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~=;;::;;.".~~--- Am GtnDE 

iP-"==:........-cQoo--- AIR GUIDE 

INlDBIT B 
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Figure 4-2. Reel Servo Functional Block Diagram 

OVERALL FUNCTION AND CONFIGURATION 

The actual, primary action of the reel servo is to maintain 

loops of tape of a correct size in the vacuum chambers 

next to the capstan. See Figure 4-2. The servos respond 

only to the position of the tape loops in the chambers. 

Other functions, such as maintaini~ tension and winding 

tape on and off the reels, although vital to the operation of 

the transport, are only side-effects of this action. Tape 

tension is a product of loop-positioning interacting with the 

efk'Ct of the vacuum. Tape reeling is a product of loop

positioning and tape motion caused by the capstan. The 

tape loops must be maintained under all conditions of 

operation. (Servo action under power loss is described 

later in this section.) 

The 180· direction change in the tape path in each chamber 

provides almost ideal isolation and decoupli~ between the 

tape reels and the capstan. Consequently, disturbances in 

tape tension introduced by eccentric tape packi~, bent reel 

flanges, or reel-motor coggi~ are greatly reduced in the 

tape passing across the magnetic heads. 

When tape is threaded, power is applied, and the forward 

pushbutton is pressed, the capstan pulls tape from the upper 

vacuum chamber and pushes it into the lower one. Signals 

generated in the vacuum chambers are fed to the reel servo 

electronics causing them to drive the reel motors so that 

they maintain the tape loops near the centers of the vacuum 

chambers. As a result, the upper reel motor feeds tape 

into the chamber and the lower reel motor pulls tape from 

it. When tape is moved in reverse, opposite action takes 

place. 

4-1 
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REEL SERVO SUBSYSTEM 

TAPE LOOP SENSING 

The arrangement for sensing the positions of the tape loops 

is shown in Figure 4-2. If the t.ape loop in one of the vacu

um chambers lengthens or shortens, a photocell senses a 

decrease or increase in the amount of light reaching it from 

a light source within the chamber. If the amount of light 

decreases, indicating a tape loop of excessive length in the 

chamber, the appropriate reel servo circuits cause the 

reel motor to adjust its relative position to shorten the loop. 

The complementary action occurs if the amount of light in

creases, indicating a tape loop which is too short. 

REEL SERVO ELECTRONICS 

The electrical output of the photocell in each reel servo is 

amplified,. phase-corrected, and used to control a motor 

drive amplifier (mda). The output of the mda is current 

which drives the associated reel motor to a position to cor

rect any error in loop length. (The current source is the 

transport power supply in the power and servo chassis. See 

Schematic 1254487 in Section 7. ) 

When demands for high speed are made on either reel motor 

(mostly in fast modes), the motors back emf may be suffi

cient to render the supply voltage inadequate. When this 

happens, a booster circuit is automatically switched on, and 

provides increased voltage to the leading motor. 

When the demands for speed are too great for the reel ser

vo to meet, and loop lengths go beyond allowable limits, 

(during acceleration), inhibiting signals are sent from the 

reel servo to the capstan servo and cause the capstan to 

slow down until the reels can recover (see Section 5). 

(This reaction is usually completed too quickly to be visible.) 

COMPONENT DESCRIPTIONS 

The following pages contain detailed descriptions of the 

components that make up the reel servo subsystems. 
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REEL MOTOR ASSEMBLY 

CLUTCH 

BRAKE CLUTCH 
SPACER 

MOTORSRAFT 

SPRING WASHER 

SPACER 

The dc reel motor assemblies of the FR-3000 (shown in As

sembly Drawing 1248624, following) have torque output that 

is more than adequate to accelerate a 16-inch reel of I-inch 

tape to a speed of 120 ips in 7 seconds. The upper and low

er reel assemblies are mounted to the transport baseplate 

by four hex-head cap screws each. 

A disc brake assembly is mounted on the rear of each motor. 

The reel motor assembly, as it relates to the brakes is il

lustrated in Figure 4-3. When the power is turned off or 

when power fails, the brakes are applied to the motor by 

spring force. This prevents tape from unwinding in the 

power-off condition. A mechanical differential action is 

provided in the brake assembly so that there is more brak

ing force applied to the reel supplying tape than to the one 

taking up tape. This always occurs, since the brake actions 

of the upper and lower motor assemblies are mirror images 

of each otber. The result is that a smoo1h stop is obtained 

with no tape spillage when a power loss occurs. 

BRAKE 
SOLENOID 
PLUNGER 

FEI,T 
. UNING 

PLUNGER 
CONTACTS 
8WITCH 8205/8206 

5WITCH 
5205/5206 
CLOSED 

COIL 
HOUSING 

PLUNGER DOE5 
NOT CONTACT 
SWITCH 5205/5206 

SWITCH 
S205/8206 
OPEN 

REEL CONTROL 

NO CONTACT 
BETWEEN BRAKE 
DRUM AND 
ASBESTOS LINING 
BRAKE OFF 

COIL ENElIGIZED CONTACT 
BETWEEN BRAKE 
DRUM AND 
ASIlESTOS LINlNG 
BRAKE ON 

COIL DE ENERGIZED 
SPRING COMPRESSED 
BRAKE SOLENOID PLUNGER 
DRAWN AWAY FROM 
BRAKE DRUM (3) 

SPRING PARTLY RELAXED 
BRAKE SOLENOID PLUNGER 
PUSHED BY 5PRING(3) 
AGAINST BRAKE DRUM 

A. BRAKE OFF B. BRAKE ON 

Figure 4-3. Reel-Motor Brakes 

Figure 4-3A illustrates the action within the brake assem

bly when power is applied to the brake solenoid (coil). The 

magnetic field developed in the coil draws the brake solen

oid plunger away from the disc brake drum, compressing 

the three springs and separating the brake drum from the 

asbestos brake lining. This means that the disc brake 

drum (attached to the reel motor shaft via a clutch assem

bly) is free to rotate with the motor. In this way, the mo

tor brake is off. 

Figure 4-3B illustrates the action within the brake assem

bly when power is off. With the solenoid deenergized, the 

three springs force the brake solenoid plunger against the 

disc brake drum. The friction of the brake drum rotating 

against the asbestos lining creates the braking force. De

pendent upon the direction of rotation of the drum, the 

clutch either clamps the brake drum tightly against the 

motor shaft or permits the drum to slip somewhat around 

the shaft. The ratio of braking under these conditions is 

4-2 
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8:1, or 29 (±3) ounces to 3.5 (±1) ounces measured at the 

hub of an empty reel. 

In order to reduce the total amount of current through 1he 

brake coil after it has been initially energized and pulled in, 

and thus prevent overheating, the amount of current is re

duced to a bolding value by tbe use of two microswitches 

(S205, supply, and S206, takeup). When the brake coil is 

energized (brake released), the brake solenoid plunger acti

vates the microswitch. The micro switch in turn activates 

circuits on solenoid printed wiring assembly (pwa) PI05 

in the power and servo chassis. These circuits reduce 

current through the brake coil to a holding level. (See 

Section 3, pages 3-10 and 3-11.) 
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ITEM AMPEX SCHEMATIC 
NO. PART NO. REFERENCE 

1 1247505-01 Bl 

2 1247507-01 L203,204 

3 1247510-01 

4 1248232-01 

5 1248233-01 

7 1248235-01 

8 1248236-01 

9 124\1237-01 

10 1248441-01 

11 1248442-01 

12 281-176 

13 352-292 

14 501-745 

15 120-403 8205,206 

16 169-440 P207,203 

18 260-014 

19 018-026 

21 470-006 

22 471-339 

23 471-069 

24 477-476 

25 501-156 

26 501-009 

27 501-155 

28 502-001 

29 502-003 

30 171-224 

31 611-366 

32 611-513 

33 611-268 

34 611-208 

36 600-007 

36 018-081 

37 166-607 

38 030-945 Cl 

39 .166-069 J219,220 

40 187-032 

41 1248234-02 

42 062-131 FLl,2 

43 617-067 

44 617-062 

45 600-011 

LIST OF MATERIALS 1248624J 

PART DESCRIPTION 

Motor 

Coli aS8Y 

Spacer, brake clutch 

·Housing, coil 

Plunger, brake solenoid 

Drum, disc brake 

Collar, disc brake 

Spacer, disc brake 

Lining, felt 

Lining, asbestos 

Clutch 

Spring, compression 

Washer, spring 

Switch, spdt 

Connector, recp, 9 pin 

Grommet, rubber, .250 i-d 

Adhesive 

Screw, hex socket, #2-56 x 1/2 19 

Screw, nat head, #6-32 x 5/8 19 

Screw, pan head, #6-32 x 3/8 19 

Screw I set, hex soc, nat point, #8-32 x .25 Ig 

Washer I nat, #6 

Washer, nat, #6 

Washer, nat, #2 

Washer, lock, #2 

Washer, lock, #6 

Terminal lug, #10 

Wire, 14 AWG, wht/vlo 

Wire, 14 AWG, wht/orn 

Wire, 24 AWG, red 

Wire, 24 AWG, blk 

Tubing, black, .2.63 I-d 

Adhesivo. toctite "H" 

Pin, connector 

Capacitor, cer, 1.0 ~F, 50V, ±20% 

Connector. recp, 4 pin 

Pin, connector 

HouslnR, filter 

Filter, low pass 

Wire. :!O AWG, wht/brn 

Wire, 2U AWG, wht/blu 

Sleevlng. flex, blk, #6 

., 
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1 1 

1. 1 

1 1 

1 1 

1 1 

1 1 

1 1 

air air 

1 1 

1 1 

1 1 

3 3 

1 1 

1 1 

1 1 

1 1 

air air 

2 2 

2 2 

2 2 

2 2 

air air 

2 2 

2 2 

2 2 

2 2 

4 4 

air air 

air air 

air air 

air air 

air air 

air air 

4 4 

1 1 

1 1 

2 2 

1 1 

2 2 

air air 

air air 

air air 
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REEL MOTOR AND BRAKE ASSEMBLY 1248624-03, -04J (CaNT) 

LIST OF MATERIALS 1248H24J 

ITEM AMPEX SCHEMATIC QTY PER UNIT 
NO. PART NO. REFERENCE PART DESCRIPTION -03 -04 

46 302-120 Clamp. cubIc •. 125 i-d 1 1 

47 506-021 "D" washer. #4 I 1 

48 471-062 Screw. mach. pan hd. #4-40 x .375 I 1 

49 502-002 Washer. split, lock, #4 1 I 

50 406-273 Pin, ~I)ring •. 19 diu. x .50 Ig 2 2 

Items not used: (i,17.20 

WIRE LEAD LIST 1248624J 

WIRE AWG/ FROM TO LMITEM NO. 
NO. COLOR REF DES TERM REF DES TERM REMARKS -03 -04 

3 242 Item 15 (SI) N-O Item 16 5 

1 
33 33 

4 240 Item 15 (SI) SW Item 16 6 Use 34 34 
Item 37 

5 2290 Item 2 ltem 16 7 H Wires part of 
r--Item 2 

6 2292 Item 2 Item 16 R 

7 Item I + Item I - Use item 30 38 as 
8 2091 Item I (Bl) - FLI Thd 43 -

End 

9 2096 Item I (BI) .; FL2 Thd 44 -
I-:nd 

10 2091 Item I !HI) , I'Ll Thd - 43 
End 

11 2096 Item 1 (BI) - "'L~ 111(1 - 44 
End 

12 2091 Item 39 " ~'L1 Plain 

} TWist together :md cover 43 43 
t:nd . 

with item 45. Use item 
13 2096 Item 39 3 ~'L2 Plain 40 

44 44 
t:nd 

Wires not used: 1.2 
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Figure 4-4. Reel Holddown Assembly 

The reel hold down assembly secures the tape reel to the 

shaft of the reel motor. Clockwise rotation of the knob 

tightens the holddown assembly against the tape reel hub. 

Counterclockwise rotation loosens it. 

Refer to Figure 4-4. As the knob is turned clockwise, the 

retraction ring is forced downwards along the reel hold

down base. When this happens, the grooved expansion ring 

is forced down the taper of the holddown base and expands 

against the inSide surface of the reel hub, providing a posi

tive grip between the ring and the reel. When the knob is 

4-4 
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turned counterclockwise, the expansion ring is pulled back 

up the taper and is partially collapsed by the O-ring, re

leasing the reel hub. 

Note that view A of Figure 4-4 shows two #10-32 hex socket 

set screws that secure the complete reel holddown assembly 

to the reel motor shaft. One of these screws is accessible 

through a cutout in the base of the reel holddown. The other 

is accessible through the gap in the expansion ring when 

the knob is turned cw. 



REEL HOLOOOWN ASSEMBLY 1247178-020 

NOTES: 

ITEM AMPEX 
NO. PART NO. 

2 1247180-01 

3 1247181-02 

4 1247182-01 

5 1247254-02 

7 420-049 

8 430-449 

9 430-450 

10 430-451 

11 432-201 

12 477-511 

13 087-061 

14 1247179-02 

15 087-685 

CHANGED: 15 MARCH 1978 

ASSEMBLY Na IS 1247178-02 OR -03 
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APPLY A rHIN FILM OF oREASE (lTEMloS) m THE 
TAPERED SURFACE OF :llIE E.YPAAlSION RIAIG 
(ITEk! 4) AND /.0. OF OA=>IAlG (ITEM IU. 
AAQ:Y A ,/-lIN J:ILM OrG~SE(/~MI6) To 
rh'c TII~eAt)t!/) pt:>.Rrl.CA/ Or- TNt; ~~ (/TeM/~ 
VERSION -03 USED FOR FR600/J400 SPARES ONLY 

LIST OF MATERIALS 1247178 

SCHEMATIC QTY PER UNIT 
REFERENCE PART DESCRIPTION -02 

Ring, retraction 1 

Knob 1 

Ring, expansion 1 

Trim disc 1 

Bearing. ball, L 250 !. d. x 2.250 o. d. x .500 wide 1 

Ring, retaIning, L 250 dia. sbaft 1 

Ring, retaining, .812 dia shaft 1 

Ring, retaining, 2. 250 1 

Seal, o-ring 2.520 o. d. x .141 wide 1 

Screw, set, 10-32 x . 500 19 2 

Grease, silicon (gen. purpose) air 

Base, reel hold down 1 

Lubricant (grease) MIL-G-23827 air 

Items not used: 1, 6 

REEL CONTROL 
VACUUM HOUSING ASSEMBLY SCHEMATIC 
VACUUM HOUSING ASSEMBLY 

12524598 

s 

, JIOI -;:;;;--

r..3--!--t---i ~ 31------7" 

1-1/(410/ 1 
Y4CUVNf I 

2 2 '2. 1------.__--1 

.&'~I 
I 
I 
I 
I 

NoTcS: 

Refer to Schematic 1252459, above, and to Assembly Draw

ings 1802489, 1252413, 1252412, and 1252411 on following 

pages. Figure 4-2 (page 4-1) shows the functional relation

ship of the vacuum housing and its mechanical and pneumat

ic controls. See Section 1 for illustrations showing the lo

cation and appearaDCe of the vacuum housing. 

Vacuum housing assembly 1802489 is mounted at the inside 

top of the rack cabinet behind the tape transport. A blower 

motor (M601) in the vacuum housing supplies the vacuum re

quirements of the vacuum chamber assembly. In operation, 

the blower motor draws air from the vacuum chamber, 

through a baffle block, through a channel in the baseplate, 

then by way of an adapter plate in the upper lefthand corner 

of the back of the baseplate through a hose to a plenum 

chamber on the bottom of the vacuum housing, before ex

hausting it through a slot in the back of the housing. 

The plenum is divided into two sections. The first of these 

contains L601, a power-failure-stop solenoid. L601 is 

energized as soon as power is applied to the blower and de

energized as soon as power is removed. When energized, 

L601 opens an air gate which permits passage of air from 

VACUUM 'Y 'Y GATE l.LuJJ SOLENOID 

I LbOI PART OF 
ASSY 

125e411. 

the first to the second section of the plenum. The second 

section contains a triangular shaped foam air filter to re

move foreign particles from the air before it is recircu

lated into the cabinet. When L601 is deenergized, a leaf 

spring closes the air gate and stops the passage of air in 

the plenum. This action cuts off the vacuum blower from 

the vacuum chamber and prevents tape from bottoming in 

the vacuum chamber. (Due to its inertia, the blower motor 

continues to rotate for a short time after power removal, 

and thus maintains vacuum. ) 

A variable transformer (1'601) permits the speed of the 

blower motor to be adjusted for the amount of vacuum 

required to obtain optimum tape tension at the lower six 

record/reproduce tape speeds. The transformer control is 

accessible on the vacuum control box assembly, which is 

mounted on the side of the vacuum housing assembly toward 

the front of the transport. A tap on the transformer permits 

the selection of normal or high vacuum according to line

voltage and altitude requirements. This selection is made 

using VACUUM, HIGH/NORMAL switch S101, located near 

the transformer control. Selection of HIGH boosts the line 

4-5 
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VACUUM HOUSING ASSEMBLY 

voltage by approximately 12V rms, and the record/repro

duce vacuum voltage proportionally. 

At the three highest tape speeds (300+ ips, fast; 240 ips, 

scan; and either 120 ips or 60 ips, record/reproduce, de

pending on the speed range in use) relay K601 of the vacuum 

control box assembly is energized. This is accomplished 

by a ground applied through the speed selection logic. (See 

Figure 3-13, page 3-12, Section 3.) When K601 is energized, 

it applies maximum voltage to the blower motor for maxi

mun vacuum. 

A vacuum adjustment plate, commonly called the air shut

ter, is mounted in the second section of the plenum. This 

shutter is used to adjust the amount of external air drawn 

in by the blower. The larger the opening, the less vacuum 

is developed in the vacuum chamber. The normal adjust

ment position is such that when full voltage is applied to the 

vacuum blower motor, the maximum vacuum that can be 

developed by the blower is 15.5 inches of water. 

To facilitate the adjustment of the vacuum system, a vacuum 

gage, calibrated in inches of water, is mounted on the vacu

um control box near T601 and S101. The gage is connected 

by a tube to the plenum chamber, measuring pressure in the 

first section. 

In addition to the items described above, there is a sensi

tive air pressure switch (mounted on the transport base

plate, but part of the vacuum system) just behind the baffle 

block at the outlet of the vacuum chamber. This switch is 

S202, the function of which is described in Section 3, pages 

3-3 and 3-10. The switch is included in the list of materials 

for the baseplate assembly in Section 2. 

CHANGED: 15 MARCH 197& 

VACUUM HOUSING ASSEMBLY 1802489-01G 

N07'e;.:;: 

/. 4.ss.,../~r. Alo. ",,$/t!fIe:>248';J-o/. 

~,...,..4.e< /~n"'CAnO'V ~ .. (IT':M 2",,) 4J,r~ 
CAT"~o" IV •. / S(!-f?/"" .v. PICe "-(11.- ~TO-/3"'. 

~ 5e4/..· eN'" of SL.eI!VlJoJq 4~'VO I...)I __ -=.t rv81NGi 
4NO <1~Me.r ~ TtJI$I"'<1 tJ/T~ "r~M "'d. 

(t;::::> 8EAiD 7"'.13:0 .4::; 5J.1dt./AJ, Cove.e r4A2.Io/IAJAi.S I.JI:T""- /r4.).f /I. 

J;>(~) 

VACUUM 

SOLENOID, LEADS TO VACUUM 
1!JOK ASSY (IZ52411) T"IOI! 
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ITEM 
NO. 

1 

2 

3 

4 

5 

6 

7 

8 

10 

11 

12 

13 

14 

15 

16 

17 

20 

21 

REEL CONTROL 

LIST OF MATERIALS 1802489G 

AMPEX SCHEMATIC QTY PER UNIT 
PART NO. REFERENCE ~ART DESCRIPTION -01 

1252411-01 Vacuum control box assy 1 

1252412-01 Mounting plate assy 1 

1252413-01 Plenum assy 1 

1252414-01 Enclosure assy 1 

601-001 Hose vacuum 11/4 i-d air 

302-512 Clamp, band, gear, .812/1. 500 i-d 1 

1248087-01 Bracket, adlustment 2 

260-010 Grommet. 1/4 3 

087-646 Adhesive. silicone. gray air 

600-038 Sleeving, 3/16 i-d air 

471-078 Screw, psn hd, xrec, #8-32 x 3/8 8 

471-069 Screw, pen hd, xrec, #6-32 x 3/8 20 

501-009 Washer. plain, '6 20 

501-205 Washer. plain, #8 8 

502-003 Washer, spring lock, 4#6 20 

502-004 Washer. spring lock, #8 8 

1251523-01 Identification plate 1 

1252459 Schematic RevB 

Items not used: 9,18,19 



PLENUM ASSEMBLY 12524/3 -010 

4 PL4CC:S _---1--1. 

15 

2 PL4C£.s 

N°TeS: 

/. ;tCf:>sy No. IS 1252413-0/. 

[2::> /VfAEK 45SY Alo. 4PPJeox 4)H€Ie€ 
S.4(dt'....JN Pee /l1IL-STD-I..30. 

[J:> INSTALL ITEM /6 (SO(JNo~OAM) TO ALL 4 :SIDES f BOTTOM 
O~ PL€NLJM ¥ oNE SIDE OF 8QACKET ,c,S Sl-!OWN. CUT ':-OAM 
TO (LEAl< I-!OLES f ITEM 4. 

CHANGED: 15 MARCH 1978 

T 2 PLAce!!> 

17 CUT TO SIZ.E AND INSTALL 
IN n·lis ~O.4M-L1NE.D AQEA 

ITEM AMPEX SCHEMATIC 
NO. PART NO. REFERENCE 

1 1252403-01 

2 1248266-01 

3 1248267-01 

4 1248266-02 

5 1248269-01 

6 1248902-02 

7 1248104-01 

8 1250348-01 

11 022-171 L601 

13 400-009 

14 401-004 

15 260-019 

16 922-321 

17 922-418 

21 471-069 

22 471-338 

23 501-009 

24 502-003 

25 496-005 

LIST OF MATEIUALS 1252413D 

PART DESCRIPTION 

Plenum ('humber 

Partition 

Vacuum stop 

Spacer. solenoid 

Bracket 

Spring, vacuum gate 

Plate. vacuum adjust 

Washer, special 

Solenotd. 115V ac cont duty 

Pin. straight headed. 124 dia 

Pin, cotter 

Grommet 

Sound (oam 1/4 thk adhesive 

Foam, Iltr filter 

Screw. pan hd. xrec 6-32 x 3/8 

Screw, nat hd xrec 6-32 x 1/2 

WaBher, nat #6 

WaBher, .prlng lock #6 

Nut, kOllR, ~32 

Items not used: 9,10,12,18,19,20 

REEL CONTROL 

QTY PER UNIT 

-01 

1 

1 

1 

I 

1 

2 

I 

1 

1 

1 

1 

1 

air 

air 

10 

2 

9 

4 

6 
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VACUUM MOUNTING PLATE ASSEMBLY 1252412-01E 

VIEW A 
SCALE: NONE 

MTG PLATE 

BRUSH 
HOLDER 

8·75 SQ 12 

CHANGED: 15 MARCH 1978 

!VOTe S: 

/. ~ssy !Va. /s /252~/2-o/. 

~ MA£K 4SSY No. APP-€o)< 4..)/-Ie:ec: 
..5.41ac.....JAJ PeR MI'-~ TD-I...30. 

G;-----. ,c?7T4CH' ITe""l .3 
~ (<Ptr'9.s.t::~r) 70/:reMS 

/ (p'::',4r~) c;Z c:;; 
(A40TOe) t:J/T/oI /~M 

4 (...(.cv-,/es/ v~ • 

. 8RUSH HOLDER A55Y 
TO BE PARALLEL TO 
EDGE OF MTG PLATE, 
ITEM I. SEE VIEW A. 

I) 
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ITEM 
NO. 

1 

2 

3 

4 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

17 

18 

19 

21 

22 

AMPEX 
PART NO. 

1252401-01 

1252456-01 

1252415-01 

018-011 

591-235 

169-136 

169-321 

172-218 

169-137 

269-140 

922-330 

922-321 

280-507 

502-004 

471-069 

501-009 

502-003 

1252459 

611-726 

REEL CONTROL 

LIST OF MATERIALS 1252412E 

SCHEMATIC QTY PER UNIT 
REFERENCE PART DESCRIPTION -01 

Plate, mounting 1 

Retainer. motor 1 

Gasket. sealing 1 

Adhesive, Scotch 1300 air 

B601 Motor, vacuum 1 

J101 Body. recp plug 1 

Contacts. connector 3 

Tprmin:1! lug, crimp ring 1 

P101 Connector. cable receptacle 1 

Neoprene, .062 thk air 

Sound foam, 1/2 adb bk air 

Sound foam, 1/4 adb bk air 

Spacer, plain, #6-32 x 1 7/8 4 

Washer, spring lock, #8 1 

Screw, pan hd, xrec, #6-32 x 3/8 8 

Washer, plain, #6 8 

Washer. spring lock, #6 8 

Schematic. vacuum control assy Rev B 

Wire. 16 AWG. grn air 

Items not used: 5.16,20 



VACUUM CONTROL BOX ASSEMBLY 1252411-01£ 

P2 

13 

SOLENOID 
TO LGDI 

NOTES: 
I. ASSY NO. IS 1252411-01. 

18 2 PLACES 

[?;> MARK PART APPROX. WI/ERE SUOWN PER MIL-STD-IJO. 

2.3 

~ SEAL END OF SLEEVtNG AROUND WIRE, ITEMS 31 e .3", ~ VACUUM 
SENSE TUBE, ITEM 11, WITH ITEM ZOo 

B;:> MOUNT VARIAC ITEM 2 WITH PROJECTION IIV .IB7 HOLE IN PANEL 

19.> DISCARD XNOB SUPPLIED WITI-I VARIAC, ITEM 2. 

@:;:> FILTE"R LEADS ARE INSTALLeD IIVCONNECTOR PIOI AT NEXT 
ASSEMBLY. 

CHANGED: 15 MARCH 1978 

ITEM AMPEX 
NO. PART NO. 

1 1252402-01 

2 560-043 

3 090-177 

4 052-180 

5 120-004 

6· 020-227 

7 150-001 

8 180-023 

9 169-996 

10 169-321 

11 502-086 

13 187-046 

14 173-089 

.3 PL"'C~.s 15 013-678 

16 600-038 

17 600-567 

18 260-019 

19 600-093 

20 087-646 

21 600-036 
L--~..L-...L-_ 2 PLACES 

23 440-210 

24 1252460-01 

25 1252459 

27 471-089 

28 492-009 

29 501-009 

30 502-003 

31 611-268 

32 611-209 

33 611-429 

34 611-123 

35 611-725 

36 614-874 

UST OF MATERIALS 1252411E 

SCHEMATIC 
REFERENCE PART DESCRIPTION 

Housing. vacuum contrOL 

T601 TraQsformer, variable 

Gauge. vacuum 

FL601 Line filtt,r 

S101 SWitch. spdt. 6 amp 

K601 Relay, Mpdt, 12V 

JI03 Socket, relay 

TBI02 Terminal strip, 2 term 

P2 Body. rect, plug. 6 pin 

Contact, conn 

Washer, lock, 7/16 int tooth 

Terrninul. quick disconn 

Terminal. quick disconn, fern 

Diode 

Sleeving, 3/16 i-d 

Tubing I vacuum 

Grommet 

Sleeving. plastic. shrink, blk 

Adhesiv(l. silicone. gray 

Sleeving. teflon, clear 

Hose coupl lng 

Pipe cap 1 /4. hex BRS 

Schematic. vacuum cont aeey 

Screw. mach. pan hd. #16-32 x 3/8 

Nut, maeh, 1\16-32 

Washer. plain, #6 

Washer I split lock, #6 

Wire, .sh'd, insult 24 AWG, red 

Wire, Rtrd, insul, 24 AWG, brn 

Wire. rttrd, insul, 24 AWG, om 

Wire, "'trd. insult 16 AWG. blk 

Wire. tllrd, insult 16 Ay.tG. wht 

Wire, .'rd, insul, 24 AWG, whtlyel 

Items not used: 12,22,26 

REEL CONTROL 

QTY PER UNIT 

-01 

1 

1 

1 

1 

1 

1 

1 

1 

1 

7 

1 

2 

4 

1 

air 

air 

2 

air 

air 

air 

1 

1 

RevB 

4 

4 

4 

4 

air 

air 

air 

air 

air 

air 
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VACUUM CONTROL BOX ASSEMBLY 1252411-01£ 

WIRE LEAD LIST 12524llE 

WIRE Awol FROM TO 
NO. COLOR REF DES TERM REF DES TERM REMARKS 

1 #16/0 P-2 1 TB-I02 1 

2 #1619 P-2 3 TB-I02 2 

3 24/1 P-2 2 J-I03 7 

4 24/3 P-2 6 J-I03 2 

5 24/2 TB-I02 1 -- - To item 13 - quick disconnect terminal 

6 24/94 TB-I02 2 

~~101 \» 
- To item 13 - quick disconnect terminal 

8 --11 FL.-601 1 1 Wire pigtail on FL-601 (motor lead) 

9 --15 FL.-601 2 P-I01 I):::> 2 Wire pigtail on FL.-601 (gild green) 

10 --/6 FL-601 3 P-I01 lJ:::i 3 Wire pigtail on FL-601 (motor lead) 

11 --/6 FL-601 4 TB-I02 2 Wire pigtail on FL.-601 

12 --11 FL.-601 5 J-I03 1 Wire pigtail on FL-601 

13 #16/0 TB-I02 1 S-101 2 To common of S. P. D. T. switch 

14 #1610 8-101 1 T-601 2 Item 14 disconnect terminal at T -61\1 

15 #16/0 8-101 3 T-601 4 Item 14 disconnect terminal at T-601 

16 1/16/9 TB-I02 2 T-601 1 Item 14 disconnect terminal at T-601 

17 • 16/9 T-601 3 J-I03 3 Item 14 disconnect terminal at T-601 

18 #16/0 T-601 2 J-I03 6 Solder to terminal 2 on T-601 

19 -- J-I03 2 -- - To anode of eR-601 } Cover leade 

20 -- J-I03 7 -- - To, cathode of CR-601 wIth Item 21 

Item not used: 7 

VACUUM CHAMBER ASSEMBLY 1254724 -01C 

WIRE LEAD WT 1254724C 

WIRE Awol FROM TO 
NO. COLOR REF DES TERM REF DES TERM REMARKS 

1 24/7 P211 1 J402 B } Twisted 
2 24/95 P2ll 2 J402 A 

3 24/7 P2ll 3 J402 C 

4 24/2 P2ll 4 TBI01 1 } ~···l 5 24/0 P2ll 5 TBI0l 2 

24/2 

} 
Part of Item 14 

6 P2ll 7 TB102 1 
Twisted 

7 24/0 P2ll 8 TBI02 2 

LM ITEM NO. 

01 

35 

34 

32 

33 

31 

36 

4 

4 

4 

4 

4 

35 

35 

35 

34 

34 

35 

15 

15 

LMITEM NO. 

-0 

44 

45 

44 

VACUUM CHAMBER ASSEMBLY 1254724- 010 REEL CONTROL 

In addition to tape-position sensing, the vacuum chamber 

assembly provides the means to isolate and decouple the 

reels from the capstan. It also performs edge-guiding of 

the tape and includes a capstan cleaner. Vacuum is main

tained by a vacuum blower motor exhausting the air from 

the rear of the vacuum chamber via a baffle block. A light 

source, consisting of six small incandescent lampS is moun

ted in each arm of the center assembly. The combined 

urn chamber. The inner surface of the cover is ground 

smooth so that it forms an effective seal with the mating 

surfaces of the vacuum chamber. This causes the vacuum 

to hold the cover closed during operation. The cover is 

slightly larger than the vacuum chamber so that small 

flanges are formed at the top and bottom to assist in open

ing the cover. 

NOTE light from each group of lamps shines through a faceted 

translucent glass plate into the vacuum chamber. A photo

cell (a self-generating silicon solar cell approximately 1 

centimeter square) is mounted behind a similar translucent 

glass plate opposite the light sources. (As described at 

the beginning of this section,when the tape moves in or 

out of the vacuum chamber, it varies the amount of light 

reaching the photocell, and therefore the photocell cur

rent.) A hinged cover is attached to the front of the vacu-

If an excessive number of vacuum chamber lamps burns 

out, a power interlock shuts down the transport by deener

gizing power relay Kl. (See Section 3, page 3-2, under 

"Transport Power -- Schematic Details"). Depending on 

manufacturing tolerances, circuit conditions, etc., an 

excessive number of lamps may be one or more (usually 

two or more) . 

LIST OF MATERIALS 1254724C 

ITEM AMPEX SCHEMATIC ' QTY PER UNIT 
NO. PART NO. REFERENCE PART DESCRIPTION -01 

1 1247519-05 Pin, guide 2 

2 1247520-01 Guide-,. vacuum chamber (r. n. ) 1 

3 1247520-02 Oulde, vacuum chamber (I. h.) 1 

4 1248091-01 Connector. mounting 1 

5 1252467-01 Cover, vacuum chamber 1 

6 1257975-01 ,Glass panel 2 

7 1252476-01 Spacer I capstan cleaner 1 

8 1252482-01 Roller assembly 2 

9 1251289-07 Block 1 

10 1251289-08 Block 1 

11 1254725-01 Base, vacuum chamber 1 

12 1252471-02 Hinge bar 2 

13 1252473-03 Block, baffle 1 

14 1252474-03' Side sect, (rb) assembly 1 

15 1252474-04 Side sect, (lh) assembly 1 

16 1252475-02 Center sect, assembly 1 

17 1255009-01 Pad' aasy, capstan cleaner 2 

18 172-038 Terminal, lug solder 1 

20 018-081 Adhesive locttte, grade "HI! brn air 

22 087-647 Silicone compound, rtv 3140 air 

23 143-113 J402 Connector, cir. recp, 3 socket 1 

24 169-146 P2ll Body t reet plug connector 1 

25 169-993 Contact, hermaphrodite 7 

26 225-332 Tape, foam air 

27 269-334 Rubber sheet synthetic 1/8" thk w/.dbeslve backing air 

28 470-558 Screw, cap, hex soc, 1#2-56 x 3/4 19 300 cres 2 

29 470-059 Screw, cap. hex soc, #4-40 x 1/4 Ig 2 

CHANGED: 15 MARCH 1978 4-10 
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VACUUM CHAMBER ASSEMBLY 1254724 -010 

NOTES: 

1. ASSY NO. IS 1254724-01 

r-z:--. MARK ASSY NO. APPROX. WHERE SHOWN 
~ PER MIL-STD-130. 

r-z:--. CUT ITEM 27 TO FIT GENERAL SHAPE OF 
~ITEMI3. 

14:--WIRE LENGTH BETWEEN ITEMS 18 (SOLDER 
~ LUG) AND 24 (CONNECTOR - P21l) TO BE . 

7.00 ± 1. 00 LONG. 

r--s:--. TIE WIRES OF ITEM 24 TO ITEM 18 USING 
~ LACING CORD. 

r--s:--. BOND GLASS (ITEM 6,43,42) TO ITEMS 14,15, 
~ 16 WITH A THIN FILM OF ITEM 22 (RTV) AT TOP 

EDGE ONLY. GLASS MUST SIT FIRMLY ON TOP 
OF SURFACE "B". 

r---.v:-- POSITION HINGE BARS (ITEM 12) SO THAT 
~ WASHERS (ITEM 39) ARE COMPRESSED FOR 

FRICTIONAL TORQUE OF 7-10 OZ IN. ON 
COVER (ITEM 5). 

(CONT) 

LIST OF MATERIALS 1254724C 

ITEM AMPEX SCHEMATIC 
NO. PART NO. REFERENCE PART DESCRIPTION 

30 470-063 Screw, cap; hex ace, #4-40 x 1/2 Ig 

31 470-064 Screw, cap, hex soc, #4-40 x 5/S 19 

32 470-461 Screw. cap, hex soc, #4-40 x 7/8 19 

33 470-061 Screw. cap, hex soc, #4-40 x 3/S 19 

34 470-071 Screw. cap hex soc, 6-32 x 1/21g eres 

36 501-014 Washer, plain, #4 cres • 

37 501-584 Washer, plain #4, cres, blk ox 

38 502-008 Washer. spring lock, sst. #4 

39 501-717 Washer, belleville 

40 501-015 Washer. spring lock #6 eres 

2. 

I wo 
2 i,JHT/ .eA./ J402 
3 Wo 

" AI. t: .. 

~ 
,€eD 

P2l1 TS/o/ 
5 eLK 

~ NCO' 

7 /i?4D 
~ rBIO:2 (3 eJ.c 

.5cF-leN(A T/ c ee;::,e-.eeAJCe: 

" o o 
o 

o o 

QTY PER UNIT 
-01 

4 

7 

3 

4 

4 

7 

7 

20 

2 

4 

o 

ITEM AMPEX SCHEMATIC 
NO. PART NO. REFERENCE 

41 502-009 

42 1257975-02 

43 1257975-03 

44 611-503 

45 611-504 

46 600-007 

~
TOR4CiE .t./o"~S 

roR ITl![MS .30.t.38 

(.#.leN ITeMS 9 (JO 

AI2e NOT USED 

r---.-i 

\ 

LIST OF MATERIALS 1254724C 

PART DESCRIPTION 

Washt·1'. Hpring lock #6 cres 

GlasR I'alll~l 

ClaSH p:am·t 

Wire, itlHUI, stranded. #24AWG vio 

Wire, tlll'lul, stranded. #24 AWe wht/grn 

Sleevill~' .. Illastic. flex, H2 b1k 

Item/-! 11111 used: 19,21,:15 

REEL CONTROL 

----------~~~ 

QTY PER UNIT 
01 

·1 

I 

I 

air 

air 

:l /r 
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VACUUM CHAMBER CENTER SECT/ON ASSEMBLY 1252475 -02£ 

UPPER 
LAMPS 

P402 
A 
B 

E30-----.., C 
'SCHEMATIC RE:"F" 

NOTE 

AjOT£: 
I. Assy,va /.5' /2 52475- 0 2 
~ MARK ASSY DASH NO.WHERE 5HOWN ON ITEM 3. 

PER MIL-'5TD-130. 

~ /NSULATe" O::JAtAJeC PO-VS 7"" /7~ 
7 t ... )/714 /7t!!/'v1 /4. 

LAMPS IN VACUUM CHAMBER ARE CHICAGO MINIATURE LAMP 

WORKS CM2162, OR GE 2162D (GREEN DOT). 

LIST OF MATERIALS 1252475 

ITEM AMPEX SCHEMATIC QTY PER UNIT 
NO. PART NO. REFERENCE PART DESCRIPTION 

-02 

3 1252481-01 Lamp bolder assy, r. b. 1 

4 1252481-02 Lamp bolder assy, 1. h. 1 

5 1252468-03 Center section, r. h. 1 

6 1252468-04 Center section, 1. h. 1 

7 143-112 P402 Connector, cir, plug 3 pin 1 

8 169-014 Shield, conn, (Hood) 1 

11 472-107 Screw, mach, pan hd, 2-56 x 1/4 4 

12 502-007 Washer, spring lock #2 4 

13 501-081 Washer, plain, .095 I. d. 4 

14 600-120 Sleevlng, plastic, shrink, .063 1. d. yel air 

16 611-427 Wire, strd, ins, #24 AWG wbt air 

17 611-347 Wire, atrd. ins, *24 AWG blu air 

18 611-208 Wire, slrd, ins, #24 AWG blk air 

19 611-268 Wire, strd, Ins, #24 AWG red air 

Items not used: 1,2,9,10,15 
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WIRE 
NO. 

1 

2 

3 

4 

AWG/ 
COLOR 

24/9 

24/~ 

24/6 

24/2 

FROM 

REF DES TERM 

P402 A 

Upper E2 
P.C.B. 

P402 B 

P402 .C 

REEL CONTROL 

P40L 

-
VIEW ~\.~\ 

NO SCALE 

WIRE LEAD LIST 1252475 

TO LM ITEM NO. 

REF DES TERM REMARKS -02 

Upper E2 3.5 In Ig 16 
P.C.B. 

Lower E4 7.0 In Ig 18 
P.C.B. 

Upper El 3.5in Ig 17 
P.C.B. 

Lower E3 3.51nlg 19 
P.C.B. 



VACUUM CHAMBER SIDE SECT/ON ASSEMBLY 1252474 -03, -04C 

TB.'OI -03 

Tl!JU'2. -04 

£....V-€'/-vq OUq24M 

-03 4s S~OtJA...I (e#.) 
-04 (!;)p~"Te e .. ~/ 

ITEM AMPEX 
NO. PART NO. 

3 1252470-03 

4 1252470-04 

6 267-00B 

B 013-909 

10 1 BO-274 

13 232-007 

14 232-00B 

17 471-059 

1B 502-002 

19 501-00B 

23 611-26B 

24 611-20B 

SCHEMATIC 
REFERENCE 

REEL CONTROL 

/) 
/.3.00: .So 

/-.05 
A/ore:.s: 

/. p",er Nc:>. /S /252474-03 o.e-·c.¢ 

~ HA-'i?K PA-er No. APPI2CJk. ~,ee:. ->-4ot:.J1V 
.Po!!',e A.,.f/L- .:srO-"3c· 
CEIVNR SOLl~R CeLL ~ FISH P/lPCR ON SLOPING SURF/ICE 
OF ,jIOESEcr/ON 4,P-
P;;>OX "'lS S.</OWA/. 
O':M/NT F/SHP/IPER 
70 ~/L>E SECT/ON /lND 
sou,,:? CELL To F/SH 
""-"PER. 

LIST OF MATERIALS 1252474 

QTY PER UNIT 
PART DESCRIPTION 

-03 -04 

Side A(~dion. r. h. 1 -

Side sedlon, 1. h. - I 

Fish pnpt~r, .015 thk :lfr air 

Diode, fJhoto sensitive, solar cell 1 I 

Terrninnl strip 1 1 

Plastic' reHin air air 

Plastic. cmring agent air air 

Screw, mach, xrec, pan hd, 4 .. 40 x .191g 1 I 

Wasiwr, lock spring #4 1 I 

Washer. p1ain #4 I. 1 

Wire. I'll I'd, ins #24 AWe red air air 

Wire, /:trll. ins #24 AWG blk air air 

1teml'! 1111 l used: 1.2,5,7,9, ll, 12,15,16,20.21,22 

-
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REEL MDA ASSEMBLY 

INHIBIT A 

n.,lImrrB 

-----------ll-----

I I 
1-- -- -- --- -- -

A~~~~o~I~--------+_-----~r_---i 
VOLTAGE I 
l+UV IN) 

I 
PHO"f'OCJ::~~ o-+-~--1 

MOTOR 
AMPLIFIER 
(~1. Q2. Q3. 

Q<,Q6.CII 

• DIllY, 

1/~·· 

.IZV 0--1-..,...+-----------, 
~-m 

L-______ ~ _________ r_~J-.. O 

810 
TAPE 
>OIITD. 
COIITIIOL 

-, .. o--r-+-------------------' 

... ....... 
BALAJICE 
COIITIOL 

!;201 
1',\PE 
WIDTII 
(ON TRANS
PORT) 

Figure 4-5- Reel MDA Block Diagram 

GENERAL 

Two reel servo mda assemblies (1255620) are used on each 

FR-3000 tape transport. Each mda assembly mounts on 

the back of the transport baseplate adjacent to its associated 

reel motor. The mda assembly contains all the electronics 

circuits required to convert the output of the photocell in the 

vacuum chamber into controlling current for the reel motor. 

The circuits are shown in block form in Figure 4-5, and in 

detail in Composite Schematic Diagram 1256130_ The elec

tronics components are contained on three subassemblies: 

a heatsink, a wired-in mda pwa (1248309), and a plug-in 

servo amplifier pwa (P401, assembly 1255618). (Since 

1248309 contains no active or adjustable components, it is 

not shown in Figure 4-5. ) 

PHOTOCELL AMPLIFIER (on P401) 

The current generated by the photocell feeds the input of the 

(inverting) photocell amplifier, operational amplifier VI. 

The current in this virtual-ground input circuit is converted 

to a voltage by the amplifier. Photocell gain control R5, lo

cated in the feedback path of the stage allows the output vol

tage to be adjusted to set points of +8 and -8 volts. These 

voltages represent positions of the tape either fully in the 
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vacuum chamber or fully withdrawn. When the tape is posi

tioned at its normal operating point (the middle of the cham

ber), the amplifier output voltage is zero, 

The position of the tape in the vacuum chamber can be varied 

by adjusting tape position control RIO. RIO applies an ad

justable dc bias to the input of VI. This adjustment allows 

the static-state position of the tape to be placed at the center 

of the vacuum chamber. 

The photocell amplifier has three output connections: one goes 

to a phase-correction amplifier, another goes to a capstan in

hititor circuit (inhibit A), and the third goes to inhibitor V3. 

PHASE CORRECTION AMPLIFIER (on P401) 

The phase correction amplifier consists of an inverting op

erational amplifier, V2, and its associated phase-lead cir

cuit components Rll, R14, and C3. This network provides 

phase lead in the servo response required to overcome lags 

in the system which would otherwise result in unstable oper

ation. The output of the phase correction amplifier is con

nected to a capstan inhibitor line (inhibit B) and to the motor 

amplifier. 

INHIBIT AMPLIFIER (ON P401) 

The inhibit ampl~fier V3, and components R48, R49, R51. 

R52 and C13 are used to invert and add phase lead to the 

inhibit B signal. This results in a smooth inhibit function. 

The inhibit B signal from the inhibit correction amplifier is 

180· out of phase with the inhibit A signal from the photocell 

amplifier. Vse of the adjustment potentiometers, test switch 

SI, and assocoated test points is covered in Section 9. 

MOTOR AMPLIFIER 

The motor amplifier includes differential amplifier Ql, Q2; 

drive-control amplifiers Q3 and Q4; current-source Q5; and 

current-source-switch Q6 on P401; power amplifiers Q1 

through Q7 on the heatsink; and mda pwa 1248309, accessible 

under P401. The motor amplifier provides the current to 

operate the reel motor. The current that is delivered to the 

reel motor is independent of the motor speed and motor ter

minal voltage. The base bias at the input of the motor amp

lifier is adjusted by tension balance control R28. !his ad

justment sets the motor current so that the motor torque bal

ances the opposite torque which is developed by the vacuum 

in the chamber pulling on the tape. Switch Sl (test switch) 

is provided on the circuit board to ground the signal from the 

previous stage and prevent its interference with the proper 

balance adjustment. When the adjustment is completed, Sl 

must be opened so that the servo controls the reel motor. 

The amplifier output is arranged so that the output current 

is limited to a positive 15 amperes and a negative 7 amperes. 

This prevents the amplifier from overheating, even under 

abnormal conditions. The gain of the amplifier can be 

varied by adjusting servo gain control R37. This establishes 

the overall servo loop gain. 

Refer to Schematic 1256130. Consider the state where 

there is too little tape in the upper vacuum chamber. The 

output of the upper vacuum chamber photocell is a positive 

current. This current is converted to a voltage by the photo

ce 11 amplifier and passed to the phase correction amplifier. 

From there it is passed to the base of QI (of the differential 

amplifier). The collector of Q2 (of the differential ampli

fier) is positive and turns Q3 off. With Q3 off, heatsink 

transistors Ql and Q2 and parallel-connected current ampli

fiers Q4, Q6 and Q7 are also off. The current from cur-
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rent source Q5 turns Q4 on. This applies a relatively posi

tive voltage to the base of power emitter follower Q3 on the 

heats ink. This turns Q3 on, which turns current amplifier 

Q5 on. Q5 supplies negative current to the reel motor. A 

reverse torque is generated. The reel motor thus tends to 

turn counterclockwise, paying tape into the vacuum chamber 

to repOSition the tape loop to the center pOSition. 

If the tape is positioned too much into the vacuum chamber, 

the output signal from the photocell is a negative current. 

This is converted to a voltage by the photocell amplifier and 

passed via the phase correction amplifier to the differential 

amplifier. The output of the differential amplifier turns Q3 

on. The output of Q3 turns Q4 off, and therefore cuts off 

the negative current to the reel motor via Q3 and Q5 of the 

heatsink. At the same time, the output of Q3 turns Ql and 

Q2 of the heatsink on. The output of Q2 drives current am

plifiers Q4, Q6, and Q7, which apply positive current to the 

reel motor. Positive torque tends to turn the motor clock

wise, pUlling the tape loop against the vacuum, decreasing 

the loop length, and centering ~h~ tape. 

H the tape is very much out of position (out of the normal 

operating range of the reel servo), the outputs of the photo

cell amplifier and inhibit amplifier are greater than ±1. 2 

volts. This is the case in which the inhibit signals (A or B) 

are used in the capstan servo circuit (schematic diagram 

1256040 in Section 5) to inhibit the capstan. 

The current through the reel motor is fed through series 

resistor R31 to ground. A feedback signal is taken across 

the resistor and used to control the drive to the differential 

amplifier via a feedback loop, thus effecting linear E-to-I 

conversion in the motor-amplifier section of the reel servo. 

When the transport is in the ready state, post-air -12V is 

applied through diode CR5 to the emitter circuit of the dif

ferential amplifier and to the base of current-source-switch 

Q6. This enables the differential amplifier and turns on the 

current source (Q5). When the transport is not ready, the 

post-air -12V is absent. This effectively disables the drive 

that can apply either positive or negative current to the reel 

motor, and therefore disables the motor. 
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VOLTAGE SENSE 

MOTOR (SENSE) LINE 

(POWER AND SERVO 
CHASSIS HEATSINK) 
Q2, Q3. Q4. Q5 

SERVO' 
DRIVE (-) 

TAKEUP REEL 
MOTOR 

+28V +l4V 

(MDA) 

SERVO 
. DRIVE (-) 

SUPPLY REEL 
MOTOR 

-16V 

000569 

Figure 4-6 Reel Voltage Booster Simplified Schematic 

VOLTAGE BOOSTING AMPLIFIER 

The voltage boosting amplifier is used when the normal reel 

motor supply voltage is inadequate for the demands on the 

motor. This is mainly during fast winding modes of oper

ation. Its function is to raise the voltage of the positive 

supply to both reel amplifiers. The reel amplifiers are 

designed for more efficient operation at the normal record/ 

reproduce speed. They are supplied with a low voltage to 

increase efficiency and keep the heat generated within the 

components down to a level that can be safely dissipated by 

the heatsink. However, during fast winding, the speed re

quired by the motors is such that the back emf of the pulling 
motor approaches the normal supply voltage. If this occurred 

without the voltage-boosting amplifier, the associated motor 

amplifier would be fully turned on, yet unable to drive the 

motor to full speed due to voltage limiting. 

To overcome this difficulty, the reel motor voltages are 

sensed, and if either motor voltage rises above a certain 

level, it turns on the booster amplifier to raise the positive 
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voltage supplied to the reel motor amplifiers. The result is 

that the supply voltage follows the motor voltage but remains 

approximately 4 volts above it. The 4 volt difference allows 

the motor amplifier to remain in its linear region and pro

vide tape-position control. 

. The operation of the voltage booster amplifier is as follows. 

(Refer to Figure 4-6, a simplified schematic diagram of . 

portions of accessory pwa P102 of the power and servo 

chassis, the power and servo chassis heats ink, and the reel 

mda. For the complete circuit of P102, see Schematic 

TW1254733 in Section 3; for a reel servo composite sche

matic diagram, see drawing 1256130 in this section; for in

terconnect schematics, see Section 7.) Pin 14 (motor line) 

of reel-servo pwa P401 connects with pins 9 and 10 of the 

accessory pwa(PI02). Pin 9 is used for the lower or takeup 

reel servo and pin 10 for the upper or supply reel servo. 

During tape-moving operation, the leading motor has a posi

tive voltage at pin 14, and the trailing motor has a negative 

voltage. Assume that the mode selected is fast forward. 

The takeup motor terminal voltage is approximately +14 volts 

at pin 14 ofTB202. This forward-biases diode eR16 on 

accessory card pwa PI02 and turns on Q17 (which is enabled 

when a run command turns Q18 off). Q17 and Q19 in a 

Darlington configuration invert the signal and turn on Q1 (on 

the power and servo chassis heatsink). When Ql is on, it 

turns on series regulator transistors Q2, Q3, Q4, and Q5, 

and applies a boosted voltage from the +28V source to the 

reel mda. 

In order to keep the boost voltage at the required level, the 

following circuit action takes place. Both Q17 and Q19 have 

base-emitter drops of approximately 0.8 volt, and the diode 

has an approximately 0.6 volt drop. Therefore, the 14 volts 

at pin 9 is dropped by 2.2 volts. The anode of zener diode 

. VR1 (a 6.2 volt zener) is held at 14.0- 2.2= 11.8 volts. 

The common output of series regulator transistors Q2, Q3, 

Q4, and Q5 is applied to pin 8 of the accessory card and thus 

to the cathode of VRI. When the boosted output voltage 

excceds 18V, VRI conducts and reduces the conduction of 

Q17 and Q19. 

This reduces the conduction of Ql which in turn reduces the 

conduction by Q2, Q3, Q4 and Q5 and limits any further in

crease. Thus the output voltage from the voltage booster 

(pin 8 of JI02) is maintained at a value 4 volts higher than 

thc reel motor voltage on pin 14 of the reel servo pwa (P401). 

This voltage is supplied to the reel servo motor amplifier 

on pin 20 of J401, providing a power source that is 4 volts 

greater than the back emf of the reel motor. 

POWER-LOSS OPERATION 

The reel servos are designed so that, in the event of a power 

loss, the tape is brought to a controlled stop from any tape 

speed, and destructive tape-tension'transients are prevent

ed. Two conditions of power loss, long-term and momen

tary, activate a power-loss-sensing circuit, Q20, Q21, and 

associated components on the accessory card (P102 in the 

power and servo chassis). See Section 3 for a detailed 

description of the accessory card, including a complete 

schematic diagram. 

REEL CONTROL 

LONG-TERM POWER LOSS 

.Long-term power loss implies that both reel and capstan 

servos are disabled. The energy in the low-inertia cap

stan is quickly diSSipated in frictional losses and the cap

stan stops almost immediately. The energy stored in a 

l6-inch reel full of tape when the tape is moving in fast 

mode (300 + ips) is considerable. This stored energy must 

be diSSipated in a manner that is gentle to the tape. 

The power-loss-sensing circuit on the accessory card de

tects the loss of the line voltage in about 10 milliseconds 

and sends a turn-off signal to the brake solenoid circuit, 

also located on the accessory card. The brakes are applied 

to the reel motors, and the differential action of the brakes 

assures that no tape spillage occurs. The loss of power 

also causes the solenOid-operated air valve, located in the 

vacuum blower assembly, to close, cutting off the air flow 

from the vacuum chamber. This releases the tape from the 

chamber as the brakes stop the reels. 

MOMENTARY POWER LOSS 

A momentary loss of power is sensed as described in the 

preceding paragraphs, and the brakes are applied. A com

mand is also sent to the control logic to cancel the existing 

mode of operation. The energy stored in the ±12-volt regu

lator filter capacitors is sufficient to meet this require

ment. If power were reapplied without cancelling the pre

vious mode,' the capstan would resume its speed; however, 

the state of the reel servos would be undetermined after the 

loss of the lamp voltage and reel amplifier power. Under 

such circumstances, violent tape-tension transients might 

occur. With the operating mode cancelled, the capstan is 

disabled when power does return. When power returns, the 

brakes release, the reel servos recover, and a smooth 

deceleration to the stop mode is accomplished. 
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REEL SERVO MDA ASSEMBLY TW 1255620-01A (CaNT) 

LIST OF MATERIALS 1255620A 

ITEM AMPEX SCHEMATIC 
NO. PART NO. REFERENCE PART DESCRIPTION 

1 1247969-02 Heatsink 

2 1247970-02 Side panel, left hand 

3 1247970-03 Side panel, right hand 

4 1247971-01 Cover 

5 1247972-01 Mount, terminal block 

6 1248309-01 Pwa, reel mda 

7 1256133-01 P401 Pwa, reel servo amplifier 

8 1256130 Schematic. composite 

11 014-587 Q1,3 Transistor. silicon, npn 

12 014-614 Q4,6,7 Transistor I silicon, npn 

13 014-627 Q2 Transistor I silicon, pnp 

14 014-660 Q6 Transistor I siliCon. npn 

15 014-833 Mounting kit, transistor (T0-66) 

17 018-019 Adhesive 

19 037-437 C9,10 Capacitor, tant, 15 ",F, 35V, 10% 

20 041-002 R15 Resistor, camp, lOll, 1/2W, 5% 

21 043-338 RIO Resistor. 1511, lOW, 3% 

22 043-387 R13 Resistor, 0.111, 25W, 3% 

23 059-186 R9,l1,12 Resistor, 0.111, 5W, 3% 

24 087-388 Silicon compound, heatslnk 

25 150-142 Mounting kit, transistor (TO-3) 

26 166-755 J219 or J220 Connector. recp I 4 soc 

27 168-081 J401 Connector. recp, pc, 22 pin 

z8 171-005 Terminal lug, crimp *6 

29 180-770 TB201 or TB202 Terminal block, 20 term 

30 187-031 Contact, soc, 14-20 AWG 

31 280-343 Spacer, plain, #6-32 x .562 Ig 

33 470-020 Screw, hex soc dr, *6-32 x .50 Ig 

34 471-061 Screw, pan hd, xrec, #4-40 x .31 19 

35 471-063 Screw, pan hd. xrec, *4-40 x .44 Jg 

36 471-064 Screw, pan hd, xrec, #4-40 x .50 Ig 

37 471-069 Screw. pan hd, xrec, #6-32 x .381g 

38 471-081 Screw, pan hd, xrec, *8-32 x . 62 Ig 

39· 472-107 Screw, pan hd, #2-56 x .25 Ig 

40 472-456 Screw, pan hd, *2-56 x .50 Ig 

41 476-202 Screw, thd forming, #6 x . 50 Ig 

42 496-004 Nut, keps, #4-40 

43 496-005 Nut, keps, #6-32 

44 496-006 Nut, keps, #6-32 

45 501-008 Washer, flat. '4 

46 501-009 Washer, flat. #6 

47 501-155 Washer, flat, #2 

46 501-188 Washer, flat, #6 small pattern 

49 502-001 Washer, spring lock *2 

60 502-002 Washer. spring lock *4 

111 502-003 Washer, spring lock #6 
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QTY PER UNIT 
ITEM AMPEX SCHEMATIC 

-01 NO. PART NO. REFERENCE 

1 52 503-064 

1 53 530-196 

1 55 600-130 

1 56 600-131 

1 57 600-161 

1 58 600-196 

1 59 600-237 

Rev - 61 611-160 

2 62 611-553 

3 63 611-607 

1 
64 611-427 

1 
65 613-045 

2 66 615-011 

air 67 615-012 

2 68 615-019 

1 

1 

1 

3 

air 

5 

1 

1 

2 

1 

2 

2 

10 

8 

4 

2 

2 

2 

10 

2 

14 

6 

10 

2 

10 

2 

2 

10 

12 

8 

2 

LIST m' MATERIALS 1255620A 

PART DESCRIPTION 

Washer, shoulder, .319 i-d, phenolic 

Guidc, pcb 

Si.eving, shrinkable, .093/.046 i-d, clear 

Slc"ving, shrinkable, . 125/. 062 i-d, clear 

Slc(~ving, Teflon. .028 i-d 

Sle4~ving, Teflon. .0421-d 

SICl~ving, Teflon, .0531-d 

Wire, strd, insul, 14 AWG. wht 

Wire, strd, Insul, 18 AWG, wht 

Wire, strd, insul, 20 AWG, wht 

Wire, strd, insul, 24 AWG, wht 

Cable. coax 

Wire. solid. 16 AWG 

Wi.". solid, 20 AWG 

Wlrt~. solid. 18 AWG 

Ite nUl not used: 9,10,16,18,32,54,60 

REEL CONTROL 

QTY PER UNIT 

-01 

2 

2 

air 

air 

air 

air 

air 

air 

air 

air 

air 

air 

air 

air 

air 
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WIRE LEAD LIST 1255620A 

WIRE AWGI FROM TO 
NO. COLOR REF DES TERM REF DES TERM REMARKS 

1 24 J401 20 TB201/202 2 

2 13 3 

3 12 4 

4 1 6 

5 5 7 

6 21 9 

7 7-8 10 

8 6 11 

9 18 12 

10 10 13 

11 14 14 

12 17 15 

13 22 16 

14 24 19 17 

15 Shield 3 18 

} 16 CIr J401 2 19 

17 14 Q6 Em 4 

18 14 Q7 Col 2 

19 24 Item 6 E4 13 

20 24 Item 6 E8 12 

21 14 R13 B 3 

22 24 R13 A 16 

23 24 R12 A 14 

24 C9 TB201/202 2 3 Utilize comp leads pos to 2 

25 C10 TB201/202 3 TB201/202 4 Utilize comp leads pos to 3 

26 R15 Q2 Col R9 A Utilize comp leads 

27 20 Q1 Col Q2 Base 

26 I Q2 Col Q4 Base 

29 Q4 Base Q6 Base 

30 20 Q6 Base Q7 Base 

31 16 Q2 Em Q4 Col 

32 16 Q4 Col Q6 Col 

33 16 Q6 Col Q7 Col 

34 20 Q4 Em R9 B 

36 20 Q6 Em Rll B 

36 20 Q7 Em R12 B 

37 18 Q3 Col RIO A 

38 16 Q6 Col R9 A 

39 20 Q3 Em Q5 Base 

40 20 Ql Em Item 6 E6 

41 24 Ql Base E7 

42 20 Q2 Em E5 

43 24 Q1 Col E9 

44 24 R12 A E10 

46 24 Q3 Base E3 

46 24 Q6 Base Item 6 E2 
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LMITEM NO. 

-01 

64 

~ 

64 

65 

61 

61 

64 

64 

61 

64 

64 

19 

19 

20 

67 

67 

67 

67 

66 

66 

66 

67 

67 

67 

68 

66 

67 

63 

64 

63 

64 

64 

64 

64 
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WIRE 
NO. 

47 

48 

49 

50 

51 

52 

53 

AWG/ 
COLOR 

20 

20 

18 

16 

14 

14 

18 

REEL CONTROL 

WIRE LEAD LIST 1255620A 

FROM TO LM ITEM NO. 

REF DES TERM REF DES TERM REMARKS -01 

Q6 Em Item 6 El 63 

R13 B Item 6 Ell 63 

RIO B TB201/202 3 62 

Q6 Col R12 A 66 

R12 A J219/220 2 61 

R13 A J219/220 3 61 

Rll A R12 A 68 
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LIST OF MATERIALS 1256133Al 

ITEM AMPEX SCHEMATIC 
NO. PART NO. REFERENCE PART DESCRIPTION 

1 1256132-01 Pwb. ree I servo amplifier 

2 1256130-01 Schematic diagram, composite, reel servo 

5 034-950 C1,5,12 Capacitor •. 001 ~F, 5%. 100V. mica 

6 037-746 C2 Capacitor, 47 ~F. 10%, 20V, tant 

7 055-855 C3 Capacitor, 1 /AF. 5%, 100V, pye 

8 030-095 C4,6,7.8 Capacitor. 0.1 ~F, 20%, 25V. car 

9 035-814 C9 Capacitor, .033 /AF, 5%, 50V, mylar 

10 035-734 CI0 CapaCitor, .01 /AF, 5%. SOV, mylar 

CHANGED: 15 MARCH 1978 

m . MARK ASSY REV ISION LETTER. 

m MARK -01 PER MIL-STD-130-

3. ASSE.alE PER AIPEX STANDARDS. 
2. REFERENCE SCHEMATIC 1256130-01 

1. lOCATE CO.'OIENTS .Y •• TCHII. 
.UUElCE DESIUATIOU .. PL. 

IOTES: 

QTY PER UNIT 

-01 

1 

ref 

3 

1 

1 

4 

1 

1 

LIST OF MATERIALS 1256133Al 
~~-------.------------,----
ITEM AMPEX 
NO. PART NO. 

11 035-893 

12 055-712 

14 013-599 

16 

17 

18 

19 

21 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

46 

47 

48 

49 

50 

51 

52 

54 

56 

57 

59 

61 

62 

63 

64 

014-383 

580-305 

014-678 

014-505 

057-080 

057-120 

057-141 

057-133 

058-696 

057-108 

057-067 

058-342 

057-143 

057-112 

057-072 

057-121 

057-104 

057-092 

057-106 

057-109 

041-425 

057-113 

041-002 

057-144 

041-512 

057-087 

057-078 

057-076 

058-668 

057-096 

057-396 

041-014 

057-151 

057-129 

120-967 

148-028 

148-052 

586-269 

260-052 

280-130 

280-131 

014-740 

Cll 

C13 

SCHEMATIC 
REFERENCE 

CRI-7 

Ql.2 

Q3,4 

Q5 

Q6 

Rl,45,46 

R2, 8, 9,19, 24, 34, 38 

R3 

R14,15 

R5 

R6,17,39,41 

R7 

RI0,28 

Rll,16 

R12,30,43 

R13 

R14 

R18 

R20 

R21 

R22 

R23 

R25 

R26,31,47 

R27, 49, 50, 51 

R29 

R32,36 

R33 

R35 

R37 

R40 

R42 

R44 

R48 

R52 

SI 

TPI. 2, 3 

TP4,5 

Ul,2.3 

Ref Ql, 2, 6 

Ref Q3-5 

Ref UI-3 

PART DESCRIPTION 

CapaCitor, .10/AF. 5%, 50V, mylar 

Capacitor, O. 15 ~F, 5%, 50V, mylar 

Diode, 1'lwitching 

TransLator I npn 

Transi8tor. pnp 

Transistor. npn 

Transistor. pnp 

Resistor. fixed, 220ll, 2%, 1/4W 

Resistor. fixed, 10 kll, 2%. 1/4W 

Resistor. fixed, 75 kll, 2%. 1/4W 

Resistor, filled, 36 kll, 2%, 1/4W 

ReSistor, vartable, 100 kll, 10%, 3/4W 

Resistor. fixed, 3.3 kll. 2%, 1/4W 

Resistor, fixed, 621l, 2%, 1/4W 

Resistor, variable, 5 kll, 10%, 3/4W 

Resistor, fixed, 91 kll. 2%, 1/4W 

Resistor, fixed, 4; 7 kll, 2%, 1/4W 

Resistor, fixed, 100ll, 2%, l/4W 

Resistor. fixed, 11 kll, 2%, 1/4W 

Resistor, fixed, 2.2 kll, 2%, 1/4W 

Resistor, fixed, 680ll, 2%, 1/4W 

Resistor, fixed, 2.7 kll. 2%, 1/4W 

Resistor, fl""d, 3.6 kll, 2%, 1!4W 

ReSistor. fixed, 471l. 5%, 1/4W 

Resistor. fixed. 5.1 kll. 2%, 1/4W 

Resistor, fixed, lOll, 5%, 1/2W 

Resistor. fixed, 100 kll, 2%. 1/4W 

Resistor, fixed, .47 Mil, 5%. 1/4W 

Resistor. fixed, 430ll, 2%. l/4W 

Resistor, fixed, 180ll, 2%, 1/4W 

Resistor. fixed, 150(2, 2%, 1/4W 

Resistor. variable, 20 kll, 10%, 3/4W 

Resistor. fixed, 1 kll. 2%, 1/4W 

Resistor. fixed, lOll, 5%, 1/4W 

Resistor. fixed, 10 kll, 5%, 1/2W 

Resistor, fixed, 200 kll, 2%, 1/4W 

Resish,,·. fixed, 24 kll, 2%. 1/4W 

Switch, !o~gle, 1 pdt 

COnnt','If"" recpt, jack (wht) 

COnlll'('lor. recept. jack (blk) 

Ie, 7·J 1, up amp, T0-5 

Gromllu't, cat X 2.25 Lg 

MounUn~ pad. transistor, TO-IS 

;\Iountill~ pad, transistor, T0-5 

Mounthll~ pad, ie. 8 pins 

ltem~ tint uHod: 3.4.13,15,20,33,45,S:-J,55,5R,60, 
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4 

4 
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NOTES: 

I. 

ITEM 
NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

,0 

17 

18 

ASSEMBLY NUMBER IS 1248309-01. 

MARK DASH NUMBE R IN AREA SHOWN 
PER MIL-STD-130. 

LIST OF MATERIALS 1248309 

AMPEX SCHEMATIC 
PART NO. REFERENCE PART DESCRIPTION 

1248310-01 Printed wiring board 

1253898 Schematic 

041-410 R5 Resistor. comp, I,OOOQ, 1!4W I 5% 

041-651 R3 Resistor, comp, 3311, 1!4W. 5% 

041-425 R2 Resistor, comp, 47Q, 1/4W, 5% 

041-530 R7 Resistor, comp, 15Q, 1/4W, 5% 

041-410 R14 Resistor, comp, I,OOOn, 1/4W, 5% 

041-003 Rl,R8 Resistor, comp, lOOn, 1/2W, 5% 

041-513 R4 Resistor, comp, lSQ, 1/2W. 5% 

041-002 R6 Resistor, comp, lOn, 1/2W, 5% 

030-145 C1 Capacitor, cer, .1 ~F, 50V, 20% 

030-095 C4,C7 Capacitor, cer, .1 ~F, 25V, 20% 

030-310 C2,5,6 Capacitor, cer, .22 ~F, 25V, 20% 

034-970 C3 Capacitor, mica dipped, 1,500 pF, 500V, 5% 

013-678 CR1,CR2 Diode, silicon (CD451) 

615-012 Wire, bare, solid, 20 AWG 

600-161 Sleeving, teflon, flexible #22 

035-014 C8 Capacitor, PA, .47 ,uF, 200V 

REEL CONTROL 

QTY PER UNIT 

-01 

1 
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CAPSTAN SERVO SUBSYSTEM 

SEQUENTIAL 
UPPER EDT PHOTOCELL 

VACUUM 
CHAMBER 

PHOTOSENSOR 

~ 

, •••••••••.•. ) VACUUM 

~ ELECTRICAL 

c:::::::> MECHANICAL 

PHOTOCELL 

• 
ASSEMBLIES. ALL OR PART 
OF WHICH ARE COVERED 
IN nus SECTION 

LOWER EOT 
PHOTOCELL 

SEQUENTIAL AND 
UPPER EDT 
LIGHT SOURCE 

f 

~ 
LOWER EOT 
LIGHT SOURCE 

CONTROL 
UNIT 

REMOTE CONTROL 
UNIT (OPTIONAL) 

TO TIME METER _--+-+---I 
TO REEL BRAKES _--++--1 

SEQUENTIAL 
COMMANDS 

TO REEL SERVOS _--++--1 

) 
TO SIGNAL 
ELECTRONICS 

115V IN 

NOTE. FOR CLARITY. mE FOLWWING ELEMENTS ARE OMITTED: 

1. POWER DISTRIBUTION 

~f;~S9~ffi~i~~~~£q~t~~~~9:~W~(~ 
3. DETAILS OF INTERCONNECTIONS BETWEEN 

SUBASSEMBUES 000554 

Figure 5-1. Capstan Control Subsystem 

CAPSTAN SERVO SUBSYSTEM 

The purpose of the capstan servo subsystem is to control 

tape motion in all modes of operation. The capstan servo 

can operate in either a normal slew or high slew mode, as 

jumper selected on the servo electronics pwa's. High slew 

mode provides the ability to correCt speed errors of ab

normally high amplitude .. 

CAPSTAN SUBSYSTEM MECHANICS 

GENERAL 

Reference Figure 5-2. The capstan assembly mounts to a 

preciSion plate, which in turn, mounts in the transport 

baseplate assembly. The capstan assembly (shown in heavy 

lines in Figure 5-2) is held to the precision plate by four 

10-32 socket head cap screws. It contains a modified dc 

printed circuit motor mounted to the rear end of the capstan 

motor shaft and a capstan puck mounted to the front end. 

CHANGED: 15 MARCH 1978 

Tachometer preamplifier, tachometer disc, and optics 

assemblies are mounted behind the capstan puck. The 

tachometer disc is fixed to the motor shaft and rotates with 

it. The optics assembly is mounted inboard of the tachom

eter disc and the preamplifier mounted outboard. Neither 

of these latter two assemblies rotate. These assemblies 

are used to provide a signal representative of the capstan 

speed. It is phase-compared with a reference frequency in 

the capstan servo. There an error signal is developed which 

is used to control the capstan motor speed. 

The speed of the capstan is controlled by the servo system 

so that it has a tape speed accuracy in the tape sync mode 

of 0.10% maximum long term error. The system has two 

speed ranges. The first of these is called the high speed 

range 'and provides tape speeds of 120, 60, 30, 15, 7 1/2, 

3 3/4, and 1 7/8 ips. The second is called the low speed 

range. It provides tape speeds of 60, 30, 15, 7 1/2, 3 3/4, 

1 7/8 and 15/16 ips. Both of these speed ranges are avail

able for forward and reverse directions. The time base 

error in the system in the tape sync mode at 120 ips is 

no greater than O. 25 /.ls. The capstan drive system has 

sufficient power to meet flutter and speed specifications 

in the high range at 120 ips within four seconds after the 

start command has been given. In the low range it meets 

flutter and speed specifications at 60 ips within three sec

onds after start command. It stops within four seconds 

after the stop command has been given from the top speed· 

of either speed range. 

The system has, in addition to the seven tape speeds at 

each speed range, a servo controlled scan speed (240 ips). 

In either speed range it has fast forward and fast reverse 

speeds that are greater than 300 ips (not servo controlled). 

The two speed ranges are selectable by a jumper-switch 

(S201) on printed ·wiring assembly (pwa) A2 of the capstan 

servo. Normally, the speed range is not changed unless a 

change in the signal electronics (including heads) is made. 

AI 
CAPSTAN 
J)H1VE 
BOARD 
'·1 

A:! 

A3 
CAPSTAN 
DRIVE 
MOTHERBOARD 

~;~:~i AN,,-"1;...:=--.;;....:;;:..=-=-~~~¥i~:;;;;;;;J 
l\CIARD 
~2 

AS 
RFI 
FILTER 

CAPSTAN 
ASSEMBLY 
1254500 

Ii 
II 
u 

CAPSTAN MOT(JH 

A·I 
CAPSTAN 
TACH PREAMP 
({INnEH CAPSTAN 
PUCK) 

CAPSTAN PUCK 

000555 

PLATE 

Figure 5-2. Capstan SerVo Subsystem Components 

CAPSTAN PUCK 

SECTION 5 
CAPSTAN CONTROL 

The capstan puck is constructed with an aluminum alloy body 

coated with a layer of urethane. The urethane surface is 

grooved along its 12-inch circumference with 20 8-mil-wide 

grooves. These provide an air escape path between the cap

stan surface and the tape. The grooves prevent an air bear

ing being formed which would cause tape slippage. 

The capstan puck may be cleaned without being removed 

from the capstan shaft. A lint-free tissue dampened with 

isopropyl alcohol should be used for this purpose. If, how

ever, the puck is damaged and requires replacement, it may 

be removed by loosening the 10-32 hex socket head retainer 

screw from the center of the puck and. pulling the puck off 

the capstan motor shaft. A spring-loaded dowel pin (not 

visible from the outside) keys the capstan puck to the cor

rect position on the motor shaft. This pin must engage a 

mating hole in the capstan puck. A replacement procedure 

for the capstan puck is included in Section 11 of this manual. 

When the capstan puck is removed, the tachometer preamp

lifier pwa is exposed. Behind the preamplifier are the criti

cally aligned tachometer disc and optics assemblies. These 

latter tWo items should not be touched in the field. Extreme 

care should be taken not to damage any of the exposed com

ponents when replacing the capstan puck or working on the 

preamplifer. Except for puck replacement or work on the 

preamplifier, the entire capstan assembly should be returned 

to the factory for repair and/or adjustment unless the oper

ating personnel have had factory training and are certified 

for this type of maintenance. 
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CAPSTAN SERVO SUBSYSTEM 

AIR COMPRESSOR AND AIR GUIDE ASSEMBLIES 

. The halfmoon guides between the odd and even heads tacks 

of both the record and reproduce head assemblies are air

lubricated. Air is supplied to orifices in the surfaces of 

the guides. This creates an air bearing between the guide 

surfaces and the tape in order to reduce the tension on the 

tape and the wear on both the tape and the guide. 

Am COMPRESSOR OUTPUT FILTER 

The cartridge-type filter in the air line from the compres

sor output to the air tank may be removed and replaced as 

follows: 

Refer to Figures 5-3 through 5-6. An air compressor 

(assembly 1254680) consisting of a 115V 50/60 Hz split

phase motor equipped with a diaphragm type compressor 

provides the air. The air is filtered at the intake by a re

placeable paper filter, and at the output by a 25 micron gas 

filter. (Note that air flow is against the arrow on the output 

filter). The output of the compressor is fed to an air tank 

which is equipped with a pressure adjustment and an air 

pressure gage. Air from the tank is fed through two 3/16-

inch i. d. pvc hoses to fittings on the capstan precision 

plate. Holes through the precision plate mate with holes in 

the head-mounting baseplates. The holes in the head-

AIR 
COMPRESSOR 

AIR 
TANK 

Am 
COMPRESSOR 

COMPRESSOR 
OUTPUT 
FILTER 

Am 
TANK 

Figure 5-4. Air Compressor Assembly Side View 

mounting baseplates form ducts to the air guides. Care 

must be taken to keep the air-guide orifices clean. See the 

applicable operator/system manual for preventive mainte

nance instructions. 

AIR HOSE 

\ 
CAPSTAN 
MOTOR 

AIR HOSE 

CAPSTAN 
PUCK 

REPRODUCE 
AIR GUIDE 

ORIFICE 
TYPE 

AIR PRESSURE GAUGE 
PRECISION PLATE 000556A 

Figure 5-3. Air Supply Subsystem for the Air Guides 
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GAUGE 
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Am 
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FILTER) 

PRESSURE 
ADJUSTMENT 
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Figure 5-5. Air Compressor Assembly Front View 

TRANSPORT 
LATE 

CAPSTAN 
SERVO CARD 
CAGE (pWA'S 
AI AND A2) 
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Figure 5-6. Air Supply System Location Detail 
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CAPSTAN CLEANER 

Refer to Figure 5-7. The capstan cleaner is part of the 

vacuum chamber. (The vacuum chamber itself is part of 

the reel servo subsystem.) The capstan cleaner consists 

of a spacer block holding two polyurethane foam pads that 

contact the circumference of the capstan puck. Each pad is 

a strip of foam mounted in a U-shaped beryllium copper clip 

that fits into a channel in the spacer block. The pads brush 

foreign particles from the surface of the puck as it turns. 

The pads may be removed for cleaning or replacement by 

sliding them out of their channels from the front when the 

vacuum chamber door is open. 

VOICE LOG 
HEAD 
(OPTIONAL) 

CAPSTAN 
CLEANER 

VACUUM 
CHAMBER 

RECORD HEAD 
AND GUIDE ASSY 

REPRODUCE 
HEAD AND GUIDE 
ASSY 

Figure 5-7. Capstan Cleaner Assembly 
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CAPSTAN SERVO SUBSYSTEM ELECTRONICS 

Refer to Figure 5-8: Basic Capstan Servo Subsystem. The 

capstan servo subsystem operates in the following fashion: 

a. 

b. 

A reference signal is passed through a series 

of binary dividers. Each speed command selects 

the proper binary divider output and feeds it to 

the phase comparator. 

In the tach mode, a signal from an optical tach

ometer, which is attached to the capstan motor 

shaft, is frequency multiplied by four, and fed to 

the phase comparator. There it is compared 

with the reference signal. 

c. 

d. 

In the tape mode, a reproduced signal from tape 

(a previously recorded reference called the con

trol track signal, derived from the frequency 

dividers) is fed to the phase comparator. There 

it is compared with the reference frequency. 

The phase comparator, in combination with the 

sample-and-hold circuit, produces a dc voltage 

level representative of the phase relationship 

between the reference and the tape or tach sig-

nal. When the phase relationship is correct, the 

system is in sync and the dc voltage level is such 

that, when it is fed to the motor drive amplifier 

(mda), the amount of positive current supplied to 

the capstan motor is determined by the load torque. 

Under this condition the capstan motor speed is 

F-----TAcHDI~TTACHED~A~T~SHAFT-----~ 

/ \ 

TAPE 
SIGNAL 

800 kHz 
XTALREF 
OSCILLATOR 

SPEED 
COMM~DS 

OPTICAL 
DOUBLER 
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e. 

nominal (i. e., correct for the tape speed chosen). 

If, however, the phase relationship between the 

reference and the tape or tach signal is not cor

rect, (tape too slow or too fast) the dc level is 

above or below the nominal value. More or less 

than nominal current is fed to the capstan motor 

as determined by the load. 

In the tape mode, if the signal from tape disap

pears (due to a long signal dropout, etc.) the tape

signal-presence detector stage automatically 

switches the system to the tach mode of operation. 

If the tape signal is restored, the servo auto

matically switches back to the tape mode. 

The basic reference frequency is supplied from either an 

intcrnal or an external source. The internal source supplies 

a basic frequency of 800 kHz from a crystal oscillator. The 

external source supplies a basic frequency of 400 kHz. 

Both basic frequencies are' divided by a series of binary 

dividers to derive reference frequencies for particular tape 

speeds. At the phase comparator, the frequencies are: 

a. 400 kHz for a speed of 120 ips 

b. 200 kHz for a speed of 60 ips 

c. 100 kHz for a speed of 30 ips 

d. 50 kHz for a speed of 15 ips 

e. 25 kHz for a speed of 7-1/2 ips 

f. 

g. 

h. 

i. 

j. 

12.5 kHz for a speed of 3-3/4 ips 

6.25 kHz for a speed of 1-7/8 ips 

3.125 kHz for a speed of 15/16 ips 

800 kHz for a fast wind speed greater than 

300 ips 

800 kHz for a scan speed of 240 ips 

CAPSTAN CONTROL 

The reference frequencies are fed to the phase comparator 

for normal operation. The frequencies are divided by four 

by a binary divider when high slew operation is selected. 

High slew is not used below 7-1/2 ips. 

BASIC REFERENCE FREQUENCY SELECTION LOGIC 

Refer to Figure 5-9 and Schematic Diagram TW1256040. 

Selection of the basic reference frequency is accomplished 

in selection logic gates under the control of the external ref

erence command and the external reference divide signal. 

The 800 kHz basic frequency from internal source U205 is 

applied directly to fast and scan line gating logic but it is 

divided by 2 in divider U211 before it is applied to interna:l 

selector gate U209C. If the external reference command is 

not present, the 400 kHz internal reference is applied to the 

divider chain. Frequency divider outputs are selected i?Y 
speed line gates so that each frequency output represents 

a tape speed. 

If an external reference command (0) is applied, it disables 

gate U209C, blocking the internal reference. Inverted by 

U209B, it enables gates U209D and U216C. If the external 

reference source frequency is applied, it is buffered by 

U224 and passes through U216C. It is inverted by U210B 

and applied to divide/direct gates U207A and U207B. 

Application of the external-reference-direct signal enables 

passage of the external reference frequency through gate 

U207 A. The external reference frequency is then applied 

to external selector gate U209D. Therefore, if the external 

reference and the external reference command are active, 

the external reference of 400 kHz is passed through U209D 

and applied to the divider chain. 

For some special applications the reference frequency can 

be other than 400 kHz. Additionally it can be gated more 

directly through to the phase comparator by applying an ex

ternal-reference-direct command (0). (ext ref dir = 0). This 

disables gate U207A and enables gate U207B. A logic 1 from 

U210D inhibits dividers U211 and U212. 
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SPEED LINE GATING 

Refer to Figure 5-9 and Schematic Diagram TW1256040. 

Each binary divider output is connected to a logic gate 

which is enabled by the selection of a particular tape speed. 

When 120 ips operation is selected, the 120 ips speed line 

is grounded, shutting off speed line switch Q207 (in the 

"Speed Line Gate" block of Figure 5-9). The collector 

potential of Q207 rises to +5V, enabling U218A (which is 

also included in the "Speed Line Gate" block.) U218A pas

ses the 400 kHz reference frequency from the top pin 3 on 

the right side of the "Speed Line Gate" block (Figure 5-9), 

to the "Ref" line. Each combination of a speed line switch 

(transistor) and a speed line gate (ic) in the "Speed Line 

Gate" block in Figure 5-9 transfers a reference frequency 

representing a selected speed in the same manner, except 

the fast speed line. The fast line transistor switch output 

enables U210C which passes the 800 kHz internal reference 

to the phase comparator gating circuits. The fast speed 

line switch also is inverted by U217B and then used to in

hibit the tach/tape input to the phase comparator. In this 

condition, the transport moves tape in excess of 300 ips. 

For scan speed operation, the 800 kHz reference frequency 

is routed through U217D from pin 10 on the top right side 

of the" Speed Line Gate" block of Figure 5-9 to the phase 

comparator gating circuits. The scan line potential is in

verted by U217A and is used to inhibit high/low speed gateS]1 

U216A and U216D. Tach is used during scan speed opera

tion as an input to the phase comparator, and tape moves a 

240 ips. 

Selection of any running mode switches the proper refer

ence frequency onto the reference line. If the machine is 

jumpered for the low speed range, 1he reference frequency 

is divided by 2 by U204B and then applied to the phase com

parator gating circuits via JPR202 from E204 to E205. If 

the machine is jumpered for the high speed range 1he refer

ence frequency is passed directly to the phase comparator 

gating circuits via JPR202 from E206 to E205. As the refer

ence is applied to the phase comparator gating circuits, it 

is also applied to binary divider U204A. The divide-by-two 

output of U204A is applied to U210A, which is enabled dur

ing (and only during) record mode operation in order to put 

a control track on tape (via an optional control track pwa 

in JI07 of the power and servo chassis). 

CHANGED: 15 MARCH 1978 

PHASE COMPARATOR GATING CIRCUITS 

Refer to Figure 5-9 and Schematic Diagram TW1256040. 

Jumper JPRI02 controls the selection of normal or high 

slew mode of operation of the phase comparator. When the 

jumper is placed from EI05 to EI04 (normal operation), 

the tach/tape signal is routed directly to the phase compara

tor via UlllC. When the jumper is placed between EI05 and 

EI06 (high slew operation), the tach/tape signals are divided 

by four in UUO and passed via UlllB to the phase comparator. 

Jumper JPR202 controls the selection of the high or low 

speed range reference frequency (in low speed the reference 

frequency is divided by two, whereas in high speed it is not. 

FREQUENCY 
DISCRIMINATOR 

The reference signal is passed via U223B to the phase compar

ator in the normal slew mode. In the high slew mode, the 

reference frequency is further divided by four in U222 and 

passed via U223A to the phase comparator. 

Because control track reference frequencies are divided by 

two in U204A during record mode operation, they are multi

plied by two in playback on the optional control track pwa. 

In this fashion, the reference and the control track (tape) 

frequencies fed to the phase comparator are the same fre

quency (when in sync). During scan speed operation, fre

quencies applied to the phase comparator from the reference 

and tach signal sources are also equal; the transport moves 

tape at 240 ips. 

OPERATIONAL 
AMPliFIERS 

RAMP 
GAIN 

R267 

TP205 

CAPSTAN CONTROL 

PHASE COMPARATOR 

Refer to Figures 5-9, 5-10, and 5-11 and Schematic Dia

gram TW1256040. The phase comparator (U201, U206, 

U220 and U213) compares the reference signal to either the 

tachometer (tach) or control track (ct) signal. When fre

quency and phase relationships of the compared signals are 

correct, the phase comparator output is a pulse-width modu

lated waveform. The negative duty cycle (portion) of the wave 

occupies approximately 30% of the waveform period as seen 

at TP203. U213B, C, D, and E provide approximately 30 ns 

delays, as well as inverSions, needed to allow the phase 

comparator to "lock up" in sync. 

At start-up, two reference frequency pulses in sequence 

switch the output of the phase comparator to a low level 
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state. This initial state sets the servo circuits to provide 

full drive for the capstan motor. Until the capstan motor 

is up to operating speed, tach or control track (tach/ ct) 

pulses occur at a slower rate than reference pulses and the 

comparator output remains at the low level. To switch the 

comparator output to a high level requires two tachlct pul

ses to occur consecutively in the period between reference 

pulses. This phase comparalor switching requirement 

means that the capstan must rotate slightly faster than nor

mal operating speed before achieving sync. When the phase 

comparator output is switched by the tachlct pulses, the 

capstan slows down. When the capstan slows enough to 

make a single tachlct pulse occur in the period between 

reference pulses, the output of the phase comparalor again 

switches. From this time on, the sequence of pulses is 

ref, tachlct, ref, tach/ct and the machine is running in 

sync (i. e. : correct speed). 

The output of the comparator switches levels each time 

a pulse occurs, unless loss of sync takes place. Small 

disturbances in the tach signal frequency cause the duty 

cycle to change. This is not a loss of sync but is an indi

cation of minor speed variations. During the time that the 

capstan is coming up to speed, flip-flop U201 toggles be

cause of the sequence of reference and tachlct pulses. 

However, U206 is not affected until two consecutive tach/ 

ct pulses occur in sequence. At that time U206 is reset. 

During over-speed capstan operation, U220 toggles but 

U201 and U206 do not. When speed decreases 10 normal, 

and both signals arrive in alternate sequence, U220 is 

set and U201 is reset, and U206 loggles. The servo is in 

sync, and the output of U214A is high. 

The output of the phase comparalor is used in three ways: 

first, it is used to start a ramp waveform; second, it is 

used 10 sample a ramp 10 obtain a dc level; third, it is used 

10 discharge the ramp capacilor so that another ramp can 

be generated. These repetitive events modify the dc level 

stored in a hold circuit and furnish speed information for 

control of the capstan motor-drive current. 

CHANGED: 15 MARCH 1978 

SAMPLE AND HOLD 

The purpose of the sample and hold circuit is 10 generate 

a dc level that is proportional to the phase error between 

the reference frequency and the tape or tach signal. The 

dc level is used 10 control the amount of current fed 10 

the capstan motor and thus its speed. Refer to Figures 

5-10 and 5-11. 
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The -sample and hold circuit is comprised of the following 

sections: 

a. 

l. 

Ramp generator - Its function is to generate a 

linear waveform which starts with reference fre

quency time and stops at tach tape time. There

fore, the ramp waveform is coincident with the 

phase comparator output at TP203 and it is shown 

on the waveforms of Figure 5-11 (#3). 
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Figure 5-11. Waveforms for the Phase Comparator and Sample and Hold Stages 
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The controlled constant current source acts to 

automatically adjust the slope of this ramp for 

each reference frequency as required for each 

selected tape speed. The ramp slope remains 

constant for each individual speed selected. If an 

external reference is used, the slope of the ramp 

varies according to the frequency of an external 

source. Ramp duration varies directly with duty 

cycle duration. 

LEADING PHASE RELATIONSHIP 
(INSTANTANEOUS TAPE SPEED FAST) 

I REF/TACH LEADING 

RAMP 

kSTART TIME 

r--- PHASE RELATIONSHIP , 
I 

I A 

LOWER THAN 
:s.,.,g-- NOMINAL 

II 
Ii 
II 
'I ,C 
" I A B', I 

IL-.-----Ili 
\I I 

SAMPLE LEVEL 

A 

A 

" Ic __ __________ ~!rl~ ____________________ __ 
OFF 

ON 

I , 
I I 

U 
, i 

®-...j' I \ SAMPLE RAMP 
I VOLTAGE LEVEL 

I_~' ___ --------------II 
I I 
I , 

U 
1_ RAMP DISCHARGE 

L... _________ ~_c TIME 

5-7 

1802854 



CAPSTAN ELECTRONICS 

b. 

c. 

d. 

A sample pulse generator. This 100 ns one-shot 

pulse generator is used to provide the sampling 

time of the ramp. The pulse start is a function 

of the tape or tach signal. 

The sample-and-hold circuit. This is essentially 

an fet switch which, when triggered, permits 

the dc level that the ramp has reached to pass 

to a holding capacitor. The shorter the period 

of time between the start of the ramp and its 

sampling, the lower the resulting dc level in 

the holding capacitor. Conversely, the longer 

the time between the start of the ramp and its 

sampling, the higher the dc level. Since the time 

of sampling is a function of the relationship be

tween the reference and the tape or tach signals, 

the dc level held by the holding capacitor is also 

representative of that relationship. See wave

forms of Figure 5-11. 

Bandwidth control circuit. When the system is 

operated at the lower speeds, the servo bandwidth 

is limited or reduced, partly influenced by tape 

or tach mode selection. This is done by switch

ing additional capacitors in parallel with the bas

ic ramp generator capacitor. 

RAMP GENERATOR 

Reference Figures 5-10 and 5-11, the ramp generator con

sists of: 

a. 

b. 

c. 

d. 

e. 

Frequency discriminator U203, CR201, R203, 

and dc level capacitor C201. 

Operational amplifiers U202A and U202B. 

Current source U221, Q201, and ramp gain 

potentiometer R267. 

Ramp generator capacitor C 21 7. 

Ramp generator capacitor discharge transistor 

Q202. 
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The reference frequency signal is fed to the ramp generator 

frequency discriminator at the same time it is fed to the 

phase comparator. This signal is a square wave which is 

converted into positive pulses ( ;::; 800 ns) by one-shot mul

tivibrator U203. These positive pulses are fed via steering 

diode CR201 to dc level capacitor C201. C201 integrates 

these pulses into a positive dc level which is proportional 

to the input frequency. Since the dc level is proportional 

to the reference frequency, it is used to automatically 

adjust the current to the ramp capacitor so that proper ramp 

amplitude is achieved for any speed selected, including non

standard tape speeds. 

Constant current source Q201 and U221 operates as a cur

rent operational amplifier. Current from Q201 charges 

up ramp generator capacitor C217. The amount of current 

through Q201 is sensed across its emitter resistor R225. 

The signal thus developed is fed back to a summing node 

consisting of the junction of R208 (output of operational 

amplifier U202B), pin 2 of U221 and ramp gain potentiometer 

R267. At the summing node ® the Signal representing the 

amount of current supplied by Q201 to ramp generator capac

itor C217 is compared with the dc level coming from oper

ational amplifier U202B pin 7 (representing reference fre

quency). In order to maintain the summing node at a OV 

reference level, ramp generator gain potentiometer R267 

is adjusted to provide any additional negative dc required. 

The voltages that are compared are: 

a. 

b. 

c. 

A positive dc level representing reference fre

quency (U202B). 

A negative dc level representing ramp generator 

capacitor charge current through Q201. 

A negative dc level from ramp generator gain 

potentiometer R267. 

Using the system described above, current source transistor 

Q201 provides current to the ramp generator capacitor pro

portional to the reference frequency. Thus the charge slope 

of the ramp generator capacitor remains constant for each 

speed selected. As the amount of current required increases 

(at the higher reference frequencies), the effect of ramp 

gain potentiometer R267 and resistor R264 is minimi~ed. 

The ramp gain potentiometer is adjusted at 1-7/8 ips tape 

speed. This establishes minimum current requirements 

for the system. 

The start of the charging slope (ramp) of capacitor C217 is 

triggered by a reference frequency pulse. The point at which 

the capacitor is discharged is controlled by the tape or tach 

signal plus Ii 100 ns sample pulse. Thus, the time between 

the start and the stop (discharge) of the ramp is a function 

of the phase relationship between the reference and tape or 

tach signals. The waveforms of Figure 5-11 illustrate these 

relationships. 

When Q202 is switched on, ramp capacitor C217 is dis

charged. Q202 is turned on by the phase-comparator signal 

representative of the tape or tach input delayed 100 nano

seconds by sample pulse generator U215A and 20 additional 

nanoseconds by the internal propagation time of NAND gates 

U214B and U214D. The delay is necessary to permit the 

amplitude of the ramp to be sampled before discharging the 

capacitor. 

SAMPLE PULSE GENERATOR 

Refer to Schematic Diagram TW1256040, sheet 1 of 3, and 

Figures 5-10 and 5-11. The sample pulse generator is a 

100 nanosecond, positive-edge-triggered one-shot consisting 

of ic U215A and timing components capacitor C215 and resis

tor R221. Its output at Q (pin 13) is a positive-going 100 

nanosecond pulse with a repetition rate equal to the refer

ence frequency. This pulse is inverted by Q104 and used to 

turn on fet switch Q103 of the sample-and-hold circuit. At 

the end of the 100 nanoseconds the Q output at pin 4 becomes 

positive. This enables AND gate U214C, which permits the 

positive level from the phase comparator and the positive

going trailing edge of the 100 ns pulse to turn on discharge 

transistor Q202. The ramp capacitor is discharged to 

ground through Q202. 

SAMPLE AND HOLD STAGE 

Refer to Schematic Diagram TW1256040, sheet 2 of 3, and 

Figures 5-10 and 5-11. The ramp from capacitor C217 is 

fed to fet sampling switch Q103. The 100 nanosecond positive 

sample pulse from U215A turns off transistor Q104. This 

permits -12V to be fed through resistors R186 and R156 to 
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the gate (G) of fet Q103. Q103 turns full onand permits the 

attained potential of the ramp to be fed to holding capacitor 

C125. Capacitor C125 is charged to a level representative 

of the sampled portion of the ramp. After 100 nanoseconds, 

Q104 turns on and fet Q103 turns off. The charge on C125 is 

held for a considerable period due to the very high impedance 

of operational amplifier U107. CR108 across Q103 allows 

fast mode operation, since in fast mode the phase comparator 

is inoperative and no sample pulses are generated. 

BANDWIDTH REDUCTION 

In certain conditions, the bandwidth of the servo must be 

limited or reduced. This is done by U207C and D, and U 

. U225A, B, and D. When turned on, these gates add capaci

l tors in parallel with ramp capacitor C217. The gates are 

controlled by speed range switch S201, the tape = 0 signal 
( 

linverted by U225C, and by the speed-select signals for the 

.three lowest speed pairs. Capacitors are added as follows: 

C223 at 3-3/4 ips, either speed range, tape or tach mode. 
I 

C227 at 1-7/8 ips, either range, tape or tach. C228 in the 
i . 

low range at 1-7/8 ips in tape mode; and at 15/16 ips, tach 

or tape. C228 also in high speed range at 1-7/8 tape mode. 

C229 is added in low speed range at 15/16 ips, tape mode. 

DC OFFSET 

Refer to Schematic TW1256040, sheet 2 of 3, and Figure 5-12. 

The dc offset stage controls the duration of the nominal 

duty cycle of the capstan servo system. That is, it controls 

nominal drive to the motor drive amplifier. The capstan ser

vo error Signal, the dc level from the sample and hold cir

cuit, adds or subtracts from the nominal drive level. The 

resultant change of drive level to the mda results in instan

taneous speed-up or slow-down of the capstan motor. The 

nominal drive level is set by offset adjust potentiometer R145. 

It fixes the nominal operating current of the capstan motor 

when there is no phase error in the system (no time variation 

of the trailing edge of the phase comparator output at TP203). 

The dc offset stage consists of: 

a. 

b. 

Low-leakage, low-input-current operational amp

lifier U107 which bas a dc gain of 3. 

Inverter U108A 
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c. 

d. 

Feedback network components CRI09, CRIll, 

CRI02. 

Offset adjustment potentiometer RI45. 

The dc level from holding capacitor C125 is amplified by 

UI07 and fed to U108A. The input of U108A (at pin 2) acts 

as a summing node ® for the following signals: 

a. 

b. 

c. 

A dc level from U107, pin 6. 

Dc offset. The value of this negative-going signal 

is set by offset adjust potentiometer R145. 

Positive or negative feedback as limited by diode 

CRI02 (positive) or diodes CRIll and CRI09 (nega

tive). The feedback signals limit the output of 

inverter U108A. This limits mda drive and pre

vents excessive motor current. 

When a tape speed is first selected and the capstan is getting 

up to speed, the signal from UI07 pin 6 is such that it pro

vides maximum drive to the summing node. This results 

in the maximum permissible drive to the mda and maximum 

permissible capstan motor current. When the system has 

come up to speed (in-sync condition), the signal level from 

U107 pin 6 is sharply reduced. This results in reduced drive 

current to the capstan motor (that amount of current neces

sary to maintain capstan speed). 

FROM 
SAMPLE 
AND 
IIOLD 
C125 

OFFEST ADJ 
R145 

CR109 

CR102 

TO RUN 
CMD 

Xl>--_--l~ ~~~~HE 

CRIll 

FET 
Q1l3 

Figure 5-12. Simplified Diagram of DC Offset Stage 
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The output of the inverter U108A is fed to the capstan mda 

stage via the run command switch Q1l3, the gain control 

R160, and the high-slew gain circuit QllO and QI09. R160 

is used to optimize the gain of the system, when it is in the 

tach mode, for minimum flutter. The functions of the run 

command switch and the high-slew gain circuits are given 

below. A negative output from UI08A results in positive 

motor current. 

RUN COMMAND SWITCH 

Refer to Schematic Diagram TWI256040, sheet 2 of 3, and 

Figure 5-9. The run command switch, fet Q1l3, is inserted 

into the error signal line between the output of UI08A and 

gain control R160. Q1l3 is controlled by the run command 

from the control logic, by way of transistor Q1l2. In the 

absence of a run command, Q1l2 is biased on and applies 

+5V to the gate of Q1l3, holding QU3 off. Whenever a run 

command (+10V) is present at pin 12 of A3, it is applied to 

the base of Q1l2. This turns Q1l2 off and allows -12V by 

way of R167 to turn Q1l3 on. This applies the output of 

UI08A to the gain control circuits, normal gain control Rl60 

and high-slew gain circuit QUO, QI09. The Signal activates 

the mda, and the capstan runs. When the capstan is running 

and the run command is removed, Q1l3 is immediately 

turned off, and removes the error signal from the subsequent 

circuits. This removes power from the capstan and it quick- . 

ly stops. 

HIGH-SLEW GAIN cmculT 

Refer to Schematic Diagram TW1256040, sheet 2 of 3, and Fig

ure 5-9. As previously stated, when high-slew mode is se

lected, the number of sample pulses is reduced by a factor 

of four. This reduces the oulput of the sample-and-hold cir

cuit and therefore the capstan drive by a factor of four. To 

compensate for thiS, and provide full capstan drive in high

slew operation, a gain compensation circuit consisting of 

Q109 and QUO is used. When normal slew is selected, jum

per JPR102 applies a ground to the base of QllO. This holds 

Qll 0 on, and it applies +5V to the gate of Ql 09, holding it 

off. When high-slew mode is selected, JPR102 allows +5V 

to reach the base of Q1l0, turning it off. This biases Q109 

on and places R189 in parallel with gain control R160 and 

fixed limiting resistor R159. This increases the drive to the 

mda by a factor of four so that full power is supplied to the 

capstan. C137 provides phase lead for stabilization. 

MOTOR DRIVE AMPLIFIER (MDA) 

Refer to Schematic Diagram TW1256040. sheets 2 and 3 of 

3, and Figure 5-9. The motor drive amplifier applies 

drive power to the capstan motor in response to the input 

it receives from the dc offset stage. The direction the 

motor turns is dependent on the direction the current flows 

through the motor. In the forward mode, drive current 

enters the motor via terminal El and exits via terminal E3. 

In the reverse mode, reverse relay K1 is energized and the 

drive current enters the motor via terminal E3 and exits 

via terminal El. 

In either the forward or reverse mode positive drive cur

rent is used to maintain or speed up the capstan motor. If 

the capstan is overspeed, negative current is supplied to 

the motor which tends to reverse its direction, thus slowing 

it down. A reverse direction inhibit circuit is used to pre

vcnt the motor from actually going beyond zero velocity into 

thc reverse direction. 

The motor drive amplifier consists of: 

a. 

h. 

c. 

d. 

e. 

f. 

Operational amplifier U108 and transistor QUI. 

Bias diodes CR103 and CR104. 

High-current, class B, positive and negative 

current supplies (Q1, Q5, Q3, positive and 

Q2, Q6, Q4, negative) for bi-polar control of 

the capstan motor. 

Capstan motor current sensing resistor RI. 

Feedback resistor R176. 

Anti-reverse circuit conSisting of U109, Q1l4 

and R180. 

The mda drive signal from the dc offset stage is fed to a 

summing node consisting of the juncture of gain potentio-

CAPSTAN CONTROL 

meter Rl60, feedback resistor R176 and pin 6 of U108B. 

U108B amplifies this signal and passes it through emitter 

follower Qll1 which drives the class B current stages. 

Diodes CR103 and CR104 provide a constant voltage drop 

to bias and isolate input transistors Q1 and Q2 of the class 

B stages. Since the diodes are biased on from the +28V 

source, they provide ilo steering effect for the drive signal 

from QUI. A negative signal from the dc offset stage is 

positive at the emitter of QUI. This turns off Q2 of the 

negative class B amplifier. which turns off Q6 and Q4. The 

positive signal turns on Q1 of the positive class B amplifier, 

and it turns on Q5 and Q3 (high current transistors). These 

provide positive current from the +28V source to the capstan 

motor via pins 3, 4, and 11, 12 of reverse relay KI. The 

current through the capstan motor (via K1 pins 9, 10 and 1, 

2) is sensed across resistor Rl. A positive potential is de

veloped across RI and fed back to the summing node at the 

input (pin 6) of operational amplifier UI08B. Resistor RI76 

and the anti-reverse circuit (to be discussed later) are in the 

feedback path. This negative feedback provides linear E-to

I conversion, and prevents the system from going into oscil

lation. For example, with a large negative signal coming 

from the dc offset stage, a large amount of positive current 

is fed to the motor. This tends to make a rapid increase in 

motor speed. However, the increase in current causes an 

increase in positive potential across current-sensing reSistor 

RI. This in turn counteracts the large negative drive signal 

at the summing node. Thus the total amount of current to the 

motor is reduced. In other words, the speed-up of the cap

stan motor is slowed, resulting in a more gradual change. 

Normal slow-down is accomplished by reduction of positive 

drive current. However, if a large outside disturbance tends 

to make the capstan speed up, the input to the mda becomes 

positive. The negative-current class B stages (Q2, 6, 4) 

supply negative current to the capstan motor which then 

tends to go in the reverse direction, and thus slows down 

more quickly. 

In the reverse mode, reverse relay KI is energized, and 

thus the direction of current flow through the motor is re

versed. All servo functions are the same, but the motor 

rotates in a counterclockwise direction. 
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ANTI-REVERSE CIRCUIT 

Under certain circumstances, when the system is not in 

sync, a positive error voltage can appear at the output of 

U108A. Applied to the input of U108B, this would produce 

reverse rotation of the capstan. In order to prevent this, 

anti-reverse circuit Qll4, U109A is included. 

U109A is a voltage comparator which has its output con

nected so as to control fet switch Q1l4. Q1l4 is connected 

across feedback resistor R176 coming from motor-current

senSing resistor RI. The noninverting input of U109A is 

biased (adjustable by potentiometer R180) to a threshold 

level that keeps Q1l4 switched off under all normal condi

tions. The inverting input of U109A is connected to the 

drain of Q1l3 which carries the error signal when a run 

command is present. If the normally negative error sig

nal swings positive enongh to overcome the threshold set 

by R180, the output of U109A is driven negative and swit

ches Q1l4 on. This shorts out feedback resistor R176, 

greatly increasing feedback and reducing servo gain to unity. 

Under this condition, very little power is available, and the 

capstan cannot be driven backward. When the error signal 

returns to its normal (negative) polarity, Q1l4 is automat

ically switched off and normal operation is restored. 

TACHOMETER PREAMPLIFIER 

The tachometer preamplifier assembly consists of: 

a. 

b. 

c. 

d. 

A tachometer disc having 10,000 opaque and 

10,000 translucent segments. 

A light emitting diode (l-e-d DS1). 

A fibre optics conduit. 

A photo diode (VI). 

e. A tachometer preamplifier printed wiring assem

bly (pwa). 

Refer to Schematic Diagram TW1256040, sheets 2 and 3 of 3, 

and Figures 5-9 and 5-13. The tachometer (tach) disc is 
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mounted permanently to the front end of the capstan motor 

shaft. It is located inside the capstan housing, behind the 

tachometer preamplifier which is behind the capstan puck. 

Light-emitting diode DS1 is mounted in the preamplifier 

pwa facing the tachometer disc. 180 0 away, photo diode VI 

is mounted. It also faces the tachometer disc. On the 

opposite side of the tachometer disc a fibre optics bundle 

provides a conduit for the projection of an image produced 

by the opaque segments of the tachometer disc and the l-e-d. 

Light from the l-e-d projects the image of an opaque seg

ment into the fibre optics conduit. This image is projected 

on to the tachometer disc 180 0 away, between two real 

opaque lines. By this method the number of opaque segments 

is effectively doubled. The photo diode picks up both the 

image and the real opaque and translucent segments and con

verts them into positive- and negative-going signals. These 

are amplified by two differential amplifiers to become sine 

waves with a frequency of two times the number of opaque 

segments on the disc, i. e. 2 X 10,000 equal 20,000 per 

revolution. 

Refer to assembly A4 on Schematic Diagram TW1256040 

sheets 2 and 3 and Figure 5-15. Constant current for l-e-d 

OSl is provided by current source Q101 (located on servo 

board AI). The amount of current which is supplied may be 

adjusted by l-e-d current potentiometer R1l7. It is adjusted 

so that the signal seen at test point TP105 is 3V peak-to-peak. 

(TP105 is located downstream from the tachometer preampli

fier. ) 

TACHOMETER 

~~~~cIlllllllll<IlJJJJ.WI;,~~~_10. 000 OPAQUE SEGMENTS 

IMAGE 
PROJECTED 
ALONG 
OPTIC 
CONDUIT 

OPTIC CONDUIT 

o 
v.//,....,-- 10.000 TRANSLUCENT SEGMENTS 

OPAQUE SEGMENT 
NOT USED FR-3000 

R123 

CONSTANT CURRENT 
SOURCE 

L-E-D 
DS1 

1/2 DIFFERENTIAL 
AMPLIFIER 
Ql,Q:!,Q5 

-12V 

L-E-D 
CURRENT 
ADJUST 
R1l7 

E7 

.... ------ +10V 

1/2 DIFFERENTIAL 
AMPLIFIER E6 
Q2.Q4,Q6 

000535 

Figure 5-13. Simplified DraWing of Tachometer Preamplifier 
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The pulses from the tachometer optical system are convert

ed into electrical signals by two amplifier stages (Q1, Q3, 

Q5 and Q2, Q4, Q6). These amplifiers are connected as a 

conventional differential amplifier whose output is fed to a 

high gain amplifier on the Al servo board. These signals 

are more or less sinusoidal at this point. The output of the 

tachometer preamplifier board A4 is fed to servo board AI. 

TACHOMETER AMPLIFIER 

Refer to Schematic Diagram TW1256040, sheet 2 of 3, and 

Figures 5-9 and 5-14. The tachometer amplifier, located 

on servo board AI, receives its differential input from 

tachometer preamplifier assembly A4. The two signals 

coming in on Pin H and Pin 8 are 180· out of phase. They 

, represent the 10, 000 opaque and translucent segments of the 

tachometer disc optically doubled. These differential signals 

are amplified, shaped, and used to drive a zero-crossing 

detector consisting of two Schmitt triggers, VIOlA and 

U101B. The outputs of the Schmitt triggers are added 

together to provide frequency doubling. The output of the 

tachometer amplifier stage is a series of asymmetrical 

square waves with a frequency of 4X the original opaque 

segments of the tachometer disc (40, 000 cycles per revolu

tion). 

The output of the zero-crossing detector is fed to the phase 

comparator where it is compared to the reference frequency. 

Provision is made for inhibiting the tach signal at the out

put of the zero-crossing detector when a tape mode is selec

ted. This is done by the use of retriggerable one-shot U104, 

which inhibits the NAND gate output of the tachometer amp

lifier. Additionally, proviSion is made to switch to tach 

mode if the tape signal disappears. 

Refer to Schematic Diagram TW1256040 sheet 2 of 3 and 

Figures 5-9, 5-14 and 5-15. The differential output from 

the tachometer preamplifier is fed to the tachometer amp

lifier on Pins H and 8. It is then ac coupled to frequency 

shaping networks conSisting of Cll6, R128 and Cll5, R127. 

The two signals are then fed to high gain amplifier U102 

(X10). U102 provides two sinusoidal outputs 180· out of 

phase. See waveforms A and B of Figure 5-15. 
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A filter comprised of R187, L101, and C1l3 across the out

puts of high gain amplifier U102 reduces external noise 

interference in the system. The differential sinusoidal 

outputs from UI02 are fed to the zero crossing detector 

comprised of Schmitt triggers U101B and UI01A. The 

asymmetrical square wave outputs of fue Schmitt triggers 

are fed to AND gate U1l2A. There they are added and the 

resultant output is a series of positive-going pulses at 2X 

the input frequencies to the Schmitt triggers. See wave

forms C, D, and E of Figure 5-15. Thus waveform E rep

resents 4X the tachometer disc output frequency. 

Null adjust R1l6 is used to change fue triggering point of 

the Schmitt triggers slightly in order to minimize the time 

base error due to asymmetry of tach pulses. RU6 is ad

justed so that fuere are minimum second order components 

of the optically-doubled tach frequency in the error signal. 

FREQUENCY 
SHAPING 

INPUTS FROM 
TACH PRE
AMPLIFIER 

HIGH 
GAIN 
AMPlJF1ER 

A 

LlOI 
C1l3 
R187 

HARMONIC 
NULL 
ADJUST, 

-4.3V 

Additionally, provision is made for wide variation of Schmitt 

trigger characteristics by permitting the null adjust poten

tiometer to be connected to either Schmitt trigger input. 

This is done by means of jumper JPRI0l which may be con

nected between terminals EI01 and E103 or E10l and EI02 

(see Figure 5-14). 

In order to accommodate the high frequencies involved with 

the tachometer system at the higher tape speeds, diodes 

CR105 and CR106 are used to increase the hystereSiS of the 

Schmitt triggers. 

TAPE SIGNAL PRESENCE DETECTOR 

Reference Figure 5-14. In the tape mode, a control track 

signal from tape is used in place of the tachometer signal. 

1/2 ZERO 
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DETECTOR 
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EI03 

EI02 
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-+5V 
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0----.. CONTROL LOGIC AND 
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B 

A~ B, ETC = WAVEFORMS ON FIGURE 5-1 
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3.4 
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UI04 

TAPE 
+51 MODE 

D 

Lo TACH 
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h--I---__ TAPE LOGIC 
CMD= 0 

TAPE SIGNAL 
TTL LEVEL 
(CONTROL TRACK) 000536 

Figure 5-14. Simplified Diagram of Tachometer Amplifier 
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This control track signal is fed into NAND gate U103C 

where it is inverted and passed to the phase comparator. 

Additionally, the control track signal is fed to pins 1 and 2 

of retriggerable one-shot U104. The Q output of U104 is 

negative, inhibiting NAND gate Ul03B. Ul03B inhibits the 

passage of the tach signal to the phase comparator. On the 

ofuer hand, the Q output of U104 enables Ul03C and U103D. 

Ul03C permits the passage of the control track signal to the 

phase comparator. Ul03D provides a tape-logic command 

of 0 level output which is used in the speed-range switch 

circuit. 

If the control track signal (tape signal) should disappear, 

one-shot U104 resets. The Q output becomes negative and 

inhibits NAND gates U103C and Ul03D. The Q output be

comes positive and enables NAND gate Ul03B. The tach 

signal from the zero-crossing detector is permitted to pass 

A 

UPPER 
TRIGGER PT 

, 
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to the phase comparator while the nonexistent or interrupted 

control track Signal is inhibited. 

If the operator wishes to manually change from the tape 

to the tach mode, he throws the TAPE/TACH switch to 

the TACH position. A logic 0 signal is fed to one-shot 

U104 via its pins 3 and 4. The Q output becomes positive, 

the Q output becomes negative and the system changes to 

the tach mode. In the tape mode the signal level at Pins 3 

and 4 of U104 is a logic 1 (+5V). 

CONTROL LOGIC AND FOOTAGE COUNTER OUTPUT 

The output to the control logic and (optional) footage counter 

is obtained from Schmitt trigger UIOlA via NAND gate UI03A. 
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Figure 5-15. Wavefonns for Tachometer Amplifier 
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This signal is an asymmetrical square wave, one half the 

frequency of the signal fed to the phase comparator. On 

Schematic Diagram TW1256040, sheet 2 of 3, this signal is 

called the "tach sig logic" and appears at Pin 13 of assembly 

A3. For its use in the control logic, see Section 3, page 3-4. 

For its use in the footage counter, see the applicable acces

sories manual for your recorder. 

MISCELLANEOUS CIRCUITS 

REEL INHIBITOR 

The reel inhibit circuit is used to prevent the capstan from 

exceeding the acceleration or deceleration capabilities of 

the reel servo system during times of speed change. This 

prevents loss of the tape storage loop in each vacuum cham

ber. The inhibit circuit is active only when the tape position 

in the vacuum chamber exceeds a preset amount on either 

side of the normal steady-state running position. At such 

times the offset voltage produced by the photocell amplifiers 

in the reel servos (takeup and supply inhibit signals) exceeds 

a threshold of ±1. 2V. 

Refer to Schematic Diagram TW1256040, sheet 2 of 3, and 

Figure 5-9. The inhibit signals, takeup inhibit B, supply 

inhibit A, and take up inhibit A, supply inhibit B are fed 

to fet QI05 and QI06 respectively. The fet's act as 

switches that permit the inhibit signals from the take up and 

supply reel servos to pass to amplifier UI06B. The signal 

from UI06B adds to or subtracts from the negative feedback 

to the summing node of the mda (due to the capstan motor 

current). This results in a speed-up or slow-down of the 

capstan motor in order to bring the tape within the operating 

range of the reel servos. 

When a forward or reverse command is activated, the 

memory circuits, fwd mem or rev mem, feed a positive 

signal to the base of transistors QI08 or QI07 (these tran

sistors are normally on). The positive signal turns off 

QI08 or QI07 and its associated fet turns on. With the fet 

on, the inhibit signal at its source (S) is passed to amplifier 

UI06B. The output of amplifier UI06B is fed to dead-zone 

diodes VRI03 and VRI04. These diodes are used to create 

an area of control where the inhibit signals are not effective, 

that is, the area in the vacuum chamber where the tape is 

normally positioned, plus or minus a buffer area. The 
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signals from the reel inhibit circuits, after amplification 

by UI06B, are less than approximately ±6V in such an area. 

When the tape is outside the established boundaries, the in

hibit signal from UI06B (at TPI0l) is greater than ±6V. The 

difference between ±6V and the error signal is passed to the 

capstan mda feedback network. 

SYNC DETEC TOR 

Refer to Schematic Diagram TW1256040, sheet 1 of 3, and 

Figures 5-9 and 5-16. The sync detector circuit is made 

up of ic's U215B and U216B, and transistors Q203 and Q204. 

U215B is an edge- or dc-triggered, retriggerable one-shot. 

When the Q output of U215B is low (circuit not triggered), 

Q203 and Q204 conduct. This causes the SYNC indicator to 

light, and also causes the fm squelch circuit to allow signal 

output from fm demodulators. (The Q output of U215B is 

also inverted by NAND gate U216B; but this command, 

"sync cmd = 1," is not used in the FR-3000.) When the 

Q output of U215B goes high (circuit triggered), the situa

tion reverses. The SYNC light goes out, and fm output is 

squelched. 

Each time the circuit is triggered, the Q output of U215B 

goes positive for 0.5 second. If the circuit is retriggered 

before the 0.5 second is up, the positive output is extended. 

This may be continued indefinitely. 

In order to trigger U215B and turn out the SYNC light, both 

its noninverting (+) input and its inverting (-) input must be 

satisfied. The output of the reference oscillator (U205) is 

applied to the (+) input, supplying continuous positive trig

ger pulses. The output of AND gate U214A is applied to 

the (-) input. When the servo goes out of sync, the signal 

from U201 or U220 switches back and forth between 1 and O. 

This causes the output of U214A to switch. So long as the 

reference oscillator is providing positive trigger pulses, 

when the output of U214A goes low, the one-shot is retrig

gered. 

Although the output of U214A toggles when the servo goes 

out of sync, and would provide retriggering, the reference 

oscillator signal is used as the (+) input because it is pos

sible at power turnon or in fast modes for the phase com

parator to come on in a steady state that would allow the 

SYNC indicator to light. In that case the reference signal 

retriggers U215B and its Q output remains high. (Note that 

if the SYNC light should remain on in an out-of-sync condi

tion, it may indicate a fault in the reference oscillator.) 

±9V AND +5V REGULATORS 

Refer to Schematic Diagram TW1256040 sheet 2 of 3. In 

order to provide a regulated ±9V for use in the ramp gener

ator, circuits QI02 and UI05 provide +9V regulation. VRI02 

and UI06A provide -9V regulation. Neither of these two regu

lators is adjustable. 
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In addition the regulated +5V (+5V REG) used in the sample

and-hold circuit is provided by components VRI0l and C122. 

The +5V is re-regulated from the regulated +9V source. 

This +5V source is designated "+5R" on the schematic. 

POWER LINE FILTERS 

Refer to sheet 1 of 3 of Schematic Diagram TW1256040. 

The ±12V and +5V input power to the capstan servo is fil

tered via inductors Ll and L2 and capacitors Cl through 

C6. This prevents outside noise from entering the capstan 

servo via the power sources. 

+5V SYNC 
D----.. CMD 

= +5V 

x)-...... - .. SYNC 
IJGHT 

FM 
SQUELCH 

)100538 

Figure 5-16. Simplified Diagram of Sync Detector 
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CAPSTAN SERVO SCHEMATIC DIAGRAM TW 1256040C SHEET 10F'3 CAPSTAN CONTROL 
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CAPSTAN SERVO SCHEMATIC DIAGRAM TW/256040C ,SHEET 20F3 CAPSTAN CONTROL 

CHANGED: 15 MARCH 1978 
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CAPSTAN SERVO SCHEMATIC DIAGRAM TW 1256040C SHEET 30F 
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,11'M PEn TABLE 

CAPSTAN CONTROL 

1o'on F(fo:r,f) sF;nVICf'; 

A I'Pl,l{'i\HU; JIo~IHX' NO 

Her. Desi~nntion 

{'I02 

11W! 

tJ[O;I,tlili 

[llOli,lTIOH 

UI04 

l'll~ 

11107 

l' IOH, 2:!4 

U20 I, 20(), 2:W 

1.1211,212 

[,21;; 

l'207, 21m, 21~219. 22:1, 225 

11214 

U215 

U20a 

1'1:02 

t!205 

1'2~1 

1120H 

CHIOI-t07, CRI0!J-lll,CI{2()2-21O 

VHI01: 

DSI 

VI 

Board Last Her. 
Designation Destg. Used 

Al 

H199 
('141 
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CHIll 
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('2:UI 
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14 
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,J i'H20l, 2(H, 205 

!J ~I~----------------~ 

4~ 

L ~~ . _. ~ . - . _. - . _. _. _. -=-------r-----------r-----, Al 

CHANGED: 15 MARCH 1978 

NOTEiS: UNLESS OTJIcRwlSE SPEC/PIED 

~S7aR VAWES ARc ltV OUM5o ¥4-W, 5%. 
2. CAPACITANCE VALUES ARE IN MICROF'ARA05. 
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.JI'H:!Ot; 
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(,·1 
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E7 

TW 1256040 SHEET ..3 if 3 
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CAPSTAN SERVO ASSEMBLY 1256039 -aJA 

2.PL 

c/ REF 

A3 

@ 

NOTES: 
I. A55Y NlJMBEIr IS L25603.Q-OI. 
It> N.ARI( A~5'1' NO. ON LABEL (ITeM 15) 

AS SHOWN. 

~ NUT,/TEM 19,TOSLIDE FREtLV IN SLOT. 
SAND OPPOSING SIDE.S OF NUT ON FINE 

EMERY CLOTH, AS REQ, liN/) APPLY THIN 
FlU" ()F ITEM 2.9 TO WAlLS OF SLOT. 

CHANGED: 15 MARCH 1978 

1>\----

4PL 

APL 

R'60 RlaORI45 
AR OS 

to PL 
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CAPSTAN SERVO ASSEMBLY /256039-/0A 

ITEM AMPEX SCHEMATIC 
NO. PART NO. REFERENCE 

1 1254350-01 

2 1254371-01 

3 1254500-01 

4 1254501-01 

5 1256063-01 A3 

6 1256043-01 Al . 
7 1256053-01 A2 

9 1254434-01 

10 471-065 

11 471-061 

12 471-060 

13 471-059 

14 470-038 

15 1251522-01 

16 440-313 

17 1255062-01 RefQ1.Q2 

18 1255068-01 Ref Q3.4.5.6 

19 492-017 

20 502-006 

21 502-002 

29 087-057 

30 1258040 

31 014-961 Ql 

32 580-724 Q3-6 

33 014-960 Q2 

36 251-017 

CHANGED: 15 MARCH 1978 

CAPSTAN CONTROL 

LIST OF MATERIALS 1256039A 

QTY PER UNIT 
PART DESCRIPTION -01 

Precision plate 1 

. Shield, mag, prec plate 1 

Capstan 8.aBY 1 

Card cage. capstan servo 1 

Pwa, mother board 1 

Pwa. servo no. 1 1 

Pwa, servo no. 2 1 

Screw I captive 4 

Screw. pan hd. xres. 114-40 x .625 Ig 6 

Screw. pan hd. xres. #4-40 x .312 Ig 2 

Screw. pan hd, xres. 1#4-40 x .250 Ig 6 

Screw. pan hd. xres. #4-40 x .187 Ig 4 

Screw, cap. hex soc, #10-32 x .500 Ig 4 

Nameplate I ident 1 

Fitting. hose 2 
-

Insulator. transistor. inner 1 

Insulator, transistor. outer 2 

Nut. hex. 110-32 .8t 2 

Washer, lock, no 4 

Washer, lock. #4 12 

Grease air 

SchemllUc. capstan servo ref 

Transistor. npn 1 

Transiator. npn 4 

Trans 18tor. pnp 1 

Button. plug 2 

Items not uRed: 8.22.23.24.25.26.27.25.34.35 
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CAPSTAN ASSEMBLY 1254500-010 

CHANGED: 15 MARCH 1978 

"'5:"'R Sec.·nON ROT ...... I01) 

FOIt COL ...... 'T'\" 

NOTES: 

i. ASSY NUMBER IS 1254500-01. 

2. IDENTIFY PART AS PER MIL-STD-IJO. 

D:> 
[!> 

DUST SHIELD RING TO FACE OUTWARD ON BOTH BEARINGS. 

USE O-RING (42) TO RETAIN WASHER (43) ON GROUNDING DEVICE 
(4); TORQUE TO 30-35 IN-LB. ATTACH GROUND LEAD (25) SO 

THAT IT MAKES A 360 0 LOOP. 

I}:;::>- OPTICS ALIGNMENT: 

5.1 APPLY GREASE (19) TO THREADS OF SCREW (7); ADVANCE 

5.3 

5.' 

ALL SCREWS UNTIL SPRINGS BEGIN TO COMPRESS. THEN 
ADVANCE EACH IN SUCCESSION I 2 TURNS AT A TIME. 
UNTIL ENDS OF OPTIC CONDUIT LIE BELOW SURFACE "5". 

INSTALL DISC (S) WITH PATTERN SIDE TOWARD OPTICS. 
POLISH THE DISC-CONTACTING EDGE OF WASHER (31) 
WITH f600 ABRASIVE PAPER TO REMOVE BURRS. INSTALL 
WASHER RING (32) USING TOOL 1254762-01. OPTICALLY 
CENTER DISC WITHIN • 0003 'l'IR BY OBSERVING LOCUS OF 
PATTERN AS IT IS TURNED 'J'HRU ONE REVOLUTION. TAP 
EDGE OF DISC ONLY WITH A NON-METALLIC MATERIAL. 

BACK OFF ADJ. SCREW (7) 'l'O OBTAIN A GAP OF .0009/.0014 
AT EACH OF THE 2 OPTIC CONDUITS AND THE 2 TOOLING 
POSTS. USE A PLASTIC GAGE TO SET GAP. 

ILLUMINATE ONE END OF OPTIC CONDUIT AND OBSERVE 
IMAGE AT OTHER END. SLIDE OPTIC ASSY ALONG DIRECTIONS 
SHOWN TO OBTAIN A MOIRE' BAND IMAGE THAT APPEARS AS A 
SECTION OF A CONCENTRIC CIRCLE. NOT MORE THAN ONE 
DARK Q! ONE LIGHT BAND SHOULD Bt: VISIBLE. 

5.5 APPLY LAgUg (35) 'lV"" FIX SCREWS (7) TO RING. 

DRESS TACH PREAMP CABLE SO THAT IT OOE~ NOT CONTACT UJ.tiC 
OR PUCK RIM. INSTALL RING (6) OVER CABLt:; SEAT AGAINST 
SHOULDER. TIE CABLE TO HOUSING WITH ITEM 36 SO THAT IT 
LIES BELOW THE MOUNTING SURFACES. 

BEFORE SCREW IN PUCK IS TIGHTENED COMPLETELY, ROTATE PUCK 
ON SHAFT TO ALLOW PIN (45) TO SEAT IN PUCK RETAINER. 
TORQUE SCREW TO 30-35 IN-LB. 

ALIGN SCRIBE MARK ON MOTOR APPROX. WITH TACH CABLE GROOVE 
IN HOUSING. 

CUT TUBING (ITEM lid TO 7.68/7.74 IN. LG. JOIN ENDS WITH 
ADHESIVE (ITEM 11). INSTALL PRIOR TO NOTE 5.1 SEPARATION 
OF JOINT PERMISSIBLE AFTER INSTALLATION OF OPTIC RING. 

APPLV ITEM 16 TO BOTH SlOES ANO EDGE OF SHAFT flANGE, AND 
TO REAR PORTION OF SHAFT, AYOID HANDLING OF COATED SURFACES, 
CAUTION: SOLVENT FUMES ARE TOXIC', 

CAPSTAN CONTROL 

VIEW WITH PUC/( A55'1' R£MOV£:D 
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CAPSTAN ASSEMBLY 1254500-010 (CONT) 

ITEM AMPEX SCHEMATIC 
NO. PART NO. REFERENCE 

1 1254332-01 

2 1254331-01 

3 1254330-01 

4 1252480-01 

5 1254327-01 B1 

6 1254340-01 

7 1254339-01 

8 1254338-01 

9 1254661-01 

10 1254663-02 

11 1254660-01 

12 1254355-01 A4 

13 1254399-01 

14 1254659-01 AS 

16 087-776 

17 018-019 

18 600-595 

19 087-057 

20 471-574 

21 420-080 

22 432-227 

23 352-040 

24 501-173 

25 611-256 

26 172-220 

27 471-109 

28 502-013 

29 470-037 

30 102-005 

31 506-988 

32 430-367 

33 018-003 

34 018-030 

36 087-023 

36 296-004 

37 501-980 

36 430-511 

39 471-486 

40 280-380 

41 477-143 

42 432-017 

43 602-392 

,44 362-391 

46 408-037 

46 251-004 

II 1258040 

CHANGED: 15 MARCH 1978 

LIST OF MATERIALS 1254500D 

PART DESCRIPTION 

Bousl"" bearlDg 

Shaft, ",pstan 

Optic •• ,sy 

GroundlDg device, shaft 

Modified motor 

RIDg, tach shield 

Screw, optics adjust 

Disc, tach 

Washer I bearing 

Puck a.I'IY 

Post, tach pwa 

Pwa, tach 

Cover, filter 

Rfl filter assy 

Barrier fUm 

Adhesive, cyanoacrylate 

TublnK, pvc, .250 o-d, .187 I-d 

Lubricant, MoS2/grease 

Screw, binder hd, ~2-56 x .19 19 

Bearl"" ball 

Seal, O-ring 

Spring! C'ompression 

Washer. brass 

Wire, Insul. 20 AWG. blk 

Lug, crimp, spade, ~4 

Screw I pan hd, *4-40 x .18 Ig 

W;Isber. lock, ext tooth, #4 

Screw, ,ocket hd, fl0-32 x .44 19 

Washer, .pUt lock, no 

Washer, bellville spring 

Ring, rpl 

Primor 

Adhe.lvo 

Paint, laquer, red 

Cord, tacing 

Washer. wave spring 

Ring, retalnlDg, ext 

Screw, binder hd, #6-32 x .31 19 

Spacer. Ihd, #6-32 x 1.125 Ig 

Screw, oel, #6-32 x . 75 Ig 

Seal, <}-rlng 

Washer, flat 

Spring. comp, .120 dla x .50 Ig 

Pin, do .. el, .125 dia x .62 Ig 

Button. ~Iug 

Schem.lIc, capstan servo (high slew) 

Items nul used: 15 47 48 49 50 51 

CAPSTAN CONTROL 

QTY PER UNIT 

-01 

1 

1 

1 

1 

1 

1 

4 

1 

1 

1 

4 

1 

1 

1 

aIr 

aIr 

aIr 

aIr 

4 

2 

1 

4 

8 

air 

1 

1 

1 

4 

4 

1 

1 

aIr 

aIr 

aIr 

aIr 

1 

1 

2 

2 

2 

1 

1 

1 

1 

1 

ref 
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CAPSTAN DRIVE PWA A1, 1256043-0/~t 

2P/.. 

iPPL 

NOTC':;: 

I. A55£MBL¥ NUMBCR IS 1256043-0/. 

g:> MAIi'K DASH NUMBeR' APPROX WHce,:: 
5/-JOIA./N PCR MIL - STD -/30. 

~ SEE OPTiON TAElLE::: AS.sy 125450G-02(BD If 2). 

CHANGED: 15 MARCH 1978 

TRANS/STOR' O/?/£NTATION [)£TAIL 

0101, GIOllolli. 

JUf'v1P£R TABLE. 
JUMPER FR-3000 

JPR-lOf E /01 - £: 103 (/Y(J.<lMIIL) 

E 10/ -£ICJ2 (o/'1'/0<'I4t.) 

9PL 

S££ OPTION TABLE::: 

J!:>. JPli! 102. 

5-20 
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ITEM AMPEX 
NO. PART NO. 

1 1256042-01 

4 103307-01 

5 1254796-01 

6 1256040 

8 037-996 

9 064-062 

10 034-935 

11 037-097 

12 034-269 

13 034-177 

14 064-149 

15 034-288 

16 034-222 

17 035-893 

18 035-865 

19 034-184 

20 055-168 

21 034-962 

22 034-950 

24 013-599 

25 581-434 

26 013-962 

28 139-430 

30 540-011 

31 

33 

34 

35 

37 

38 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

143-741 

014-960 

014-961 

580-191 

014-505 

014-652 

066-812 

062-223 

057-079 

057-089 

066-662 

066-664 

066-842 

062-963 

066-860 

062-937 

058-038 

058-498 

066-831 

066-678 

LIST OF MATERIALS 1256043B1 

SCHEMATIC 
REFERENCE PART DESCRIPTION 

Printed wiring board 

Ref RI23.177 .178 Standoff 

Al Extender. pwb. Al marking 

Schematic diagram, high slew 

CI01.102.108.112.121. Capacitor. 10~F, 10%. 35V. tant 
122.128 

CI03.130.131.133.138, Capacitor. 0.1 ~F, 20%. 50V. cer 
139.140 

CI04,105 CapaCitor, 240pF, 5%. 500V. mica 

CI06.107. 109.114. 117 CapaCitor, 0.47~F. 10%. 35V. tant 

C110, 111,115,116, 118 Capacitor. 22pF, 5%, 500V, mica 

Cl13,124 CapaCitor, 100 pF, 5%, 500V. mica 

C119.123,134.135 Capacitor. 1.0~F. 20%, 50V. cer 

CI20 CapaCitor, 390 pF. 5%. SOOV. mica 

C125 CapaCitor, 100 pF, 1%. 500V, mica 

C126 Capacitor. 0.1 ~F. 5%. 50V, mylar 

C127 Capacitor, 0.12 /JF. 5%. 50V t mylar 

C129 CapaCitor, 68 pF, 5%. 500V, mica 

C132 Capacitor, . 0056 ~F, 5%, 50V, mylar 

e136 Capacitor. 33 pF. 5%, SOOV. mica 

C137,141 Capacitor •. 001 /.LF. 5%, IOOV, mica 

CRIOI-I07,llO,111 Diode, switching 

CRl08 Diode, 1N659 

CRI09 Diode, hot carrier 

EI04-106 COJUlector, jack 

L101 Inductor. 22 ~H. 10% 

JPRI02 Connector part, shorting block 

Q10l.111 Transist.or. pnp, 2N4918 

QI02 Transistor. npn, 2N4921 

Q103. 105. 106. 109, 113. Transistor. fet. MEM511C 
U4 

Q104-107,108 

QUO, 112 

R101,126 

RI02 

Transistor 1 pnp 

Transistor, pnp. 2N3906 

Resistor. fixed, lOOn, 5%. I/4W 

Resistor. fixed. 390n, 5%. 1!2W 

R103,104 Resistor. fixed. 200n. 2%. 1!4W 

RI05.107 Resistor. fixed. 510n, 2%. 1!4W 

R108.122.186 Resistor. fixed. 200n, 5%. I/4W 

R109.110 Resistor. fixed, 510n. 5%. 1!4W 

R111.112.120.121.157, Resistor. fixed. 5.1 kn. 5%. 1!4W 
168.169.172.173,188 

RU3 

RU4 

RU5 

RIl6 

Resistor. fixed. 4.32 kn. 1%, I/4W 

Resistor. fixed. 39 kn. 5%. 1!4W 

Resistor. fixed,!. 82 kn. 1%. 1!4W 

Resistor, variable, 1 kO, 20%, l/ZW 

R1I7 Resistor. variable, soon. 20%. 1!2W 

R1I8,136. 141. 142. 152. Resistor. fixed. U kn. 5%. 1!4W 
158 

RIl9 Resistor. fixed. 4.7n. 5%. 1/4W 

CAPSTAN CONTROL 

QTY PER UNIT 

-01 

ref 

4 

10 



CAPSTAN DRIVE PWA A1, 1256043-0181 (CONT) 

LIST OF MATERIALS 1256043B1 

ITEM AMPEX SCHEMATIC 
NO. PART NO. REFERENCE PART DESCRIPTION 

54 043-300 R123 Resistor, fixed. son, 1%, 3W , ww 

55 066-814 R124.195 Resistor. fixed. 27011. 5%. 1/4W 

56 066-855 Rl25 Resistor. fixed. 3911. 5%. 1!4W 

67 066-844 R127.128 Resistor. fixed. 16 kll. 5%. 1/4W 

58 066-823 R106.129. 130. 155.156. Resistor. fixed. 1.1 kll. 5%. 1!4W 
179.182.196.199 

69 066-717 R131 Resistor. fixed. 47 kll. 5%. 1/4W 

60 062-884 R132.139 Resistor. fixed. 30111. 1%. 1!4W 

61 062-893 R133 Resistor. fixed. 39211. 1%. 1!4W 

62 062-932 R134 Resistor. fixed.!. 5 kll. 1%. 1/4W 

83 0411-611 RI35 Resistor. fixed. 3.311. 5%. 1!4W 

84 066-712 R137. 161.183. 170. 171. Resistor. axed. 22 kll. 5%. 1!4W 
174.175 

65 062-205 Rl38 Resistor. fixed. 10011. 5%. 1!2W 

66 062-1165 R140 Resistor. fixed. 3.32 kll. 1%. 1!4W 

87 062-599 R143 Resistor. fixed.!. 3 kll. 1%. 1/4W 

88 062-889 Rl44 Resistor. fixed. 35711. 1%. 1!4W 

69 066-043 RI45 Resistor. variable. 10 kll. 20%. 1/2W 

70 057-129 Rl46 Resistor. fixed. 24 kll. 2%. 1/4W 

71 057-108 R147 Resistor. fixed. 3.3 kll. 2%. 1I4W 

72 066-889 Rl48.162 Resistor. fixed. 2.2 kll. 2%. 1/4W 

T3 057-111 R149 Resistor. fixed. 4.3 kll. 2%. 1!4W 

14 057-123 R150 Resistor. fixed. 13 kll. 2%. 1!4W 

75 057-1199 R151 Resistor. fI""d. 1. 3 kll. 2%. 1!4W 

18 051-122 R153 Resistor. fixed. 12 kll. 2%. 1/4W 

71 088-867 RI54 Resistor. fixed. 51 kll. 5%. 1I4W 

78 051-134 R159 Resistor. fixed. 39 kll. 2%. 1!4W 

19 066-973 R180 Resistor. variable. 20 kll. 20%. 1!2W 

80 088-820 Rl84 Resistor. fixed. 75011. 5%. 1!4W 

81 0811-824 RI85 Resistor. fixed. 1.5 kll. 5%. 1!4W 

82 066-844 RI66 Resistor. fixed. 16 kll. 5%. 1!4W 

83 088-885 RI61.190.191.193 Rellstor. fixed. 12 kll. 5 .... 1!4W 

84 0'18-048 R176 Resistor. fixed. 36 kll. 5 .... 1!4W 

85 059-540 Rl17 Resistor. fI,.,d. 1 kll. 1 .... 3W. ww 

66 0511-539 RlT8 Resistor. fixed. 25011. 1 .... 3W. ww 

87 058-044 R180 Resistor. variable. 2 kll. 20%. 1!2W 

88 066-842 R181 Resistor. fixed. 5.1 kll. 5 .... 1!4W 

89 066-836 R183 Resistor. fixed. 9111. 5%. 1!4W 

90 057-118 R184.185 Resistor. fixed. 8.2 kll. 2%. 1!4W 

91 088-812 R187 Resistor. fixed. 10011. 5 .... 1!4W 

92 057-119 R189 Resistor. fixed. 9.1 kll. 2%. 1I4W 

93 066-830 RI92 Resistor. fixed. 10 kll. 5%. 1!4W 

94 066-833 RI94 Resistor. fixed. 56 kll. 5 .... 1!4W 

97 173-071 TPI0I-107 Terminal stud, turret 

99 686-549 UI0l Ie. 1414. dual comp 

100 588-311 Ul02 Ie. 733. ampl 

101 586-581 U103.111 Ie. 7403. " x 2 NAND 

CHANGED: 15 MARCH 1978 

QTY PER UNIT ITEM AMPEX 

-01 NO. PART NO. 

I 102 586-911 

2 103 586-321 

I 104 586-905 

2 105 587-696 

9 108 587-086 

107 586-108 
1 

108 587-249 
2 

110 013-358 
1 

III 581-406 
1 

112 013-166 
1 

113 013-257 
7 

114 013-703 

1 115 013-312 

1 116 013-172 

1 117 013-450 

1 119 280-130 

1 120 586-129 

1 123 600-234 

1 124 614-588 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

4 

1 

1 

1 

1 

1 

1 

2 

1 

1 

1 

1 

7 

1 

1 , 
; 

i 
2 

j 

. CAPSTAN CONTROL 

LIST OF MATERIALS 1256043B l 

SCHEMATIC QTY PER UNIT 
REFERENCE PART DESCRIPTION 

UlO4 Ie. 74122. single 1 

UI05 Ie. 723, volt reg 1 

Ul06.108 Ie, 1458.dual op amp 2 

UI07 Ie, 308. op amp 1 

UI09 Ie. 311. volt comp 1 

U110 Ie. 7474. dual 1 

U112 Ie. 7409. 4 x 2 AND 1 

VR101 Diode. ,.ener. IN751A. 5.1V 1 

VR102 Diode. tener, IN3496, 6.2V 1 

VRI03.104 Diode. tener, IN746A, 3.3V 2 

VR105.109 Diode. zener. IN753A. 6.2V 2 

VRI06 Diode. Ulner. IN968B. 20V 1 

VR107 Diode, zener, IN755A, 7.5V 1 

VRI08 Diode •• ener. IN749A. 4.3V 1 

VRllO Diode. zener. IN961B. 10V 1 

Ref QI03-109.1l3.114 Pad. xotr mtg. TO-18 9 

Ref UI02.105 Pad. Ie mtg. 10 pin 2 

Sleevl •••. 034 i-d. Teflon. flex air 

Wire ••• Ild. tnd. 22G air 

Items not used: 2.3.7.23.27.29.32.36.39.95.96.98. 
109.118.121.122 

I 
I 

5-21 

1802854 



CAPSTAN DRIVE PWA A2, 1256053-01C CAPSTAN CONTROL 

95 

sam ------, r SI REF 

B 5 2 I 
=!!:~:;!;!;!!:!::!::~:::::l 

14 

JPR202 
SECT A-A 

SHOWING S201 (ITEM 5) IN LOW SPEED RANGE 

51 REF 

SECT A-A 

JPR203 
SHOWING S201 (ITEU 5) IN HIGH SPEED RANGE 

OPT I ON TABLE IT> 
JUMPER 

NORMAL SLEW HIGH SLEW 
LOW SPEED HIGH SPEED LOW SPEED HIGH SPEED 
15:16 IPS 120 IPS 15/16 IPS 120 IPS 

,PR202 E204.205 E205.206 E204.205 E205.206 

ASSY 1256053-~-' JPR203 E201.20B E201.208 E201.20B E201.20B 

JPR206 E216.211 E216.211 E215.216 E216.211 

NOTES; 

1. ASSY NO. IS 1256053-01-

I!:> MARK OASH NO. WHERE SHOtN PER MIL-STO-130. 

[t::> SEE OPT I ON TABLE. JUMPERS ARE SHOWN IN HIGH SPEED. NORM SLEW MODE. 

CHANGED: 15 MARCH 1978 5-22 

1802854 



CAPSTAN DRIVE PWA A2, 1256053-01C (CONT) 

ITEM AMPEX 
NO. PART NO. 

4 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

21 

22 

23 

24 

26 

27 

28 

29 

30 

31 

32 

33 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

1256052-01 

103307-01 

1254796-02 

1255867-01 

1256040 

037-164 

030-966 

064-303 

034-286 

030-939 

037-892 

034-943 

035-814 

064-149 

034-184 

035-816 

064-149 

034-177 

035-596 

034-963 

013-962 

013-599 

139-430 

143-741 

014-364 

014-506 

014-652 

014-247 

014-653 

014-505 

062-969 

062-600 

062-861 

066-842 

076-347 

062-945 

066-830 

066-665 

066-814 

066-822 

066-717 

066-876 

066-689 

CHANGED: 15 MARCH 1978 

LIST OF MATERIALS 1256053C 

SCHEMATIC 
REFERENCE 

RefR229 

PART DESCRIPTION 

Printed wiring board 

Standoff 

Extender, pwb, A2 marking 

81 Switch, high and low speed rsnge 

Schematic diagram, high slew 

C201 CapaCitor, 1.0 /LF, 10%, 35V, tant 

C202, 205, 208, 209, 212, CapaCitor, 0.01 /LF, 20%, 50V, cer 
214,216 

C203 

C204 

Capacitor, 0.47/LF, 20%, 50V, cer 

Capacitor, 200 pF, 5%, 500V, mica 

C206,207,210, 211, 218, Capacitor, 0.1 /LF, 20%, 50V, cer 
222,224 

C213 Capacitor, 47/LF, 20%, 20V, tant 

C215 Capacitor, 27 pF, 5%, 500V, mica 

C217,227 Capacitor, .033/LF, 5%, 50V, mylar 

C219,221 Capacitor, 1.0/LF, 20%, 50V, cer 

C220 Capacitor. 68 pF, 5%, 500V, mica 

C223 Capacitor, .018 fJ,F, 5%. SOY, mylar 

C225 Capacitor. 1.0 IlF, 20%. 50V, cer 

C226 CapaCitor, 100 pF, 5%, 500V, mica 

C228,229 CapaCitor, .082/LF, 5%, 50V, mylar 

C 230 Capacitor, 15 pF, 5%, 500V, mica 

CR201 piode, hot carrier 

CR202-210 Diode, switching 

E215-217 Connector, jack 

JPR206 Connector part, shorting block 

Q201 Transistor. pnp, 50212 

Q202 Transistor, npn 

Q203 

Q204 

Q205-214 

Q215 

Transistor, pnp, 2N3906 

Transistor. npn, 2N2219 

Transistor, npn, 2N3904 

Transistor, pnp 

R201,203,205,211 Resistor, fixed, 5.11 kll, 1%, 1/4W 

R202 Resistor, fixed, 11 kll, 1%, 1/4W 

R204 Resistor, fixed, 3.92 kll, 1%, 1/4W 

R206, 207,214,218,219, Resistor, fixed, 5.1 kll, 5%, 1/4W 
221,222,226,227,228, 
231,266,271,274,275, 
276,277,278,279,281 

R208,209 Resistor, fiJred, 82.5 kll, 1%, 1/4W 

R210 Resistor, fixed, 2.43 kll, 1%, 1/4W 

R212,283 Resistor, fixed, 10 kll, 5%, 1/4W 

R213,232,273 

R215 

R216,217 

R220, 233, 236, 239, 
242,245,248,251,254, 
257,260 

R223 

R224 

Resistor, fixed, 1 kO, 5%, 1/4W 

Resistor, fixed, 27011, 5%, 1/4W 

Resistor, fixed, 910ll, 5%, 1/4W 

Resistor, fixed, 47 kll, 5%, 1/4W 

Resistor, fixed, 162 kll, 1%, 1/4W 

Resistor, fixed, 2.2 kll, 5%, 1/4W 

QTY PER UNIT 

-01 

ref 

7 

1 

1 

1 

10 

1 

4 

20 

2 

3 

1 

2 

11 

ITEM AMPEX 
NO. PART NO. 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

61 

62 

63 

65 

67 

68 

69 

70 

71 

72 

73 

75 

76 

77 

78 

79 

60 

81 

82 

84 

86 

88 

89 

90 

91 

92 

94 

95 

96 

WIRE 
NO. 

2 

057-070 

041-805 

066-964 

066-667 

066-823 

062-561 

066-755 

066-984 

058-903 

066-818 

062-131 

066-828 

076-004 

058-539 

042-379 

173-071 

586-075 

586-905 

586-911 

586-647 

587-973 

586-581 

587-431 

586-784 

586-283 

586-326 

586-759 

586-797 

587-656 

566-108 

587-086 

013-166 

017-118 

150-106 

187-077 

280-130 

280-998 

566-625 

600-234 

611-427 

614-588 

AWGI 
COLOR 

24 

24 

CAPSTAN CONTROL 

SCHEMATIC 
REFERENCE 

R225 

R229 

R230 

LIST OF MATERIALS 1256053C 

PART DESCRIPTION 

Resistor. fi,.,d, 8211. 2%, 1/4W 

Resistor, fixed, 3.91l. 5%, lW 

Resistor, fixed, 8.21l, 5%, 1/2W 

R234, 237,240,243,246, Resistor, fixed, 3 kll, 5%, 1/4W 
249,252,255,258,261 

R235, 238, 241, 244, 247, Resistor, fixed, 1.1 kll, 5%, 1/4W 
250,253,256,259,262, 
268,280,285-289 

R263 Resistor, fixed, 61. 9 kll, 1%, 1/4W 

R264 

R265 

R267 

Resistor, fixed, 143 kll, 1%, 1/4W 

Resistor, fixed, 160ll, 5%, 1/4W 

Resistor, var, 20 kll, 10%, 1/2W 

R269,290 Resistor, fixed, 470ll, 5%, 1/4W 

R270 Resistor, fixed, 820ll, 5%, 1/4W 

R272 Resistor, fixed, 4.3 kll, 5%, 1/4W 

R282 Resistor, fi""d, 180ll, 5%. 1/4W 

R284 Resistor, Vat, 1 kll, 10%, 1/2W 

R291 Resistor, fixed,s. 9 kll, 1%, 1/4W 

TP201-205 Terminal stud, turret 

U201,206, 220 Ie, 7400, 4 x 2 NAND 

U202 Ie, 1458, dual op amp 

U203 Ie, 74122, single mv 

U204 Ie, 74107, dual j-k ff 

11205 Ie, 74LS124, dual mv 

U207, 209, 216-219, 223, Ie, 7403, 4 x 2 NAND 
225 

U208 Ie, 74221, dual mv 

U210 Ie, 7438, 4 x 2 NAND 

U211,212 Ie, 7493, 4-bit entr 

U213 Ie, 7404, hex inv 

U214 

U215 

U221 

U222 

U224 

VR201 

Y201 

RefY201 

Ref 81-15 

Ref Q202, 215 

Ref Q201, 204 

Ref U208 

Ie, 7408, 4 x 2 AND 

Ie, 74123, dual mv 

Ie, 318. op amp 

Ie, 7474, dual d-type ff 

Ic, 311, volt comp 

Diode t zener I IN746A. 3.3V 

Crystal, 800 kHz 

Holder I erystal 

Terminal, wire wrap 

Pad, xRir mtg. TO-IS 

Pad, x.lr mtg, T0-5 

Socket. 1(:, 16 pin 

Sleevlng. . 034 i-d. tfe. flex 

Wire, 2·I (i. strd, wht 

Wire. l-Hilid, tnd, 22G 

Items lwl lIHed: 2,20,25,34,60,64,66,74,83,85.87,93 

WIRE LEAD LIST 1256053C 

QTY PER UNIT 

-01 

I 

I 

10 

17 

8 

15 

air 

air 

air 

FROM TO -"-,------------------.-~L~M~IT=E~M~NO~.--l 
""--

REF DES TERM REF DES TEHM REMARKS 
-01 

E219 E218 95 

E221 E220 95 5-23 
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CAPSTAN DRIVE PWA A3,1256063-01A 

10 PL 

Kl 

NOTES: 

1. ASSEMBLY NUMBER IS 1256063-01. 

[!;::>MARK DASH HO. WHERE SHOWH, PER MIL-STD-130. 

!!:> INSTALL KEY lIETWEEN PIN 9 AND 10 AT XAl, AND 4 & 5 AT XA2. 

CHANGED: 15 MARCH 1978 

2 PL INSTALL FARSIDE 

5-24 

1802854 

4 PL INSTALL FARSIDE 

~ me. H. 
AMpEX 

ASSY 1:£::I10UO~-: 

6 PL HISTALL FARSIOE, 
SWAGE NEARS IDE 

CAPSTAN CONTROL 



CAPSTAN DRIVE PWA A3, 1256063-0IA(CONT) 

ITEM AMPEX 
NO. PART NO. 

4 

10 

11 

12 

13 

15 

17 

19 

20 

21 

22 

24 

25 

26 

27 

28 

29 

30 

32 

34 

37 

38 

39 

40 

42 

43 

44 

45 

47 

49 

50 

51 

52 

CHANGED: 15 MARCH 1978 

1256062-01 

1256040 

103307-01 

1254696-01 

1254696-02 

1254735-01 

1254736-01 

064-149 

037-736 

037-181 

064-062 

013-678 

171-037 

187-237 

139-802 

167-023 

180-899 

059-481 

066-813 

059-573 

062-050 

041-533 

066-956 

066-957 

168-062 

020-225 

150-989 

166-227 

166-438 

280-903 

460-088 

498-512 

502-008 

582-072 

600-036 

611-723 

611-724 

611-726 

611-727 

SCHEMATIC 
REFERENCE 

Ref Rl, 3, 8, 11, 12 

L2 

Ll 

Ref Q3-6 

Ref Ql,2 

Cl,2,5 

C3,4 

C6 

C7,8 

CRI 

El 

Jl,2 

J3,4 

J6 

J7 

Rl 

R2 

R3,8,11,12 

R4,5 

R6 

R7 

R9,10 

XAl,2 

Kl 

XKl 

Ref J6 

Ref XAl,2 

Ref J5 

LIST OF MATERIALS 1256063A 

PART DESCRIPTION 

Printed wiring board 

Schematic diagram. cap servo, high slew 

Spacer 

Inductor aSBy 

Inductor assy 

Socket. transistor 

Socket, transistor 

Capacitor, 1.0 /IF, 20%. IOOV, cer 

Capacitor. 22 MF. 10%. 35V. tant 

Capacitor, 47 ~F, 10%, 35V, tant 

Capacitor. 0.1 iJF. 20%. 50V, cer 

Diode. pwr reet, lN4005 

Terminal, lug. 14-16G, crimp 

Terminal, quick disconnect, male 

Connector. receptacle, 24 pin 

Connector, receptacle, 6 pin 

Terminal, quick disconnect, male 

Resistor, fixed, 0.1(1, 1%, 3W, ww 

Resistor, fixed, I50n, 5%, 1/4W 

Resistor, fixed. o.sn. 1%. 3W, ww 

Resistor, fixed, 5Hl, 5%, 1/2W 

Resistor, fixed, 24n, 5%, 1/2W 

Resistor, fixed, 15n, 5%, 1/2W 

Resistor, fixed, 24n, 5%, !l2W 

Connector. receptacle. 22 pin. dual 

Relay. 4 pdt. 12V 

Socket, 14 pin relay 

Contact pin. conn 

Key. polarizing. conn 

Spacer, .129 i-d, .251g 

Rivet, ovh. tblr .. 094 dia 

Nut, #4-40, hex, cad pld 

Washer. #4 spring lock, sst 

Socket, ic mtg. 14 pin 

Sleeving •. 035 i-d, tef, flex 

Wire, 16G, sted, blk 

Wire, 160. strd, biu 

Wire, 16G, strd, grn 

Wire, 16G. strd, gray 

Items not used, 2,9,14,16,18,23,31,33,35,36,41,46, 
48 

QTY PER UNIT 

-01 

ref 

10 

4 

4 

I 

air 

air 

air 

air 

air 

WIRE 
NO. 

1 

2 

3 

4 

AWG/ FROM 
COLOR REF DES TERM 

16/0 A3 E3 

16/6 A3 E2 

16/5 - El 

16/8 A3 El 

WIRE LEAD LIST 

TO . ,----
REF DES TERM 

J6 3 

J6 2 

J6 4 

J6 1 

I 256063A 

REMARKS 

El is item 17 

CAPSTAN CONTROL 

LM ITEM NO. 

-01 

49 

50 

51 

52 

5-25 

1802854 



CAPSTAN TACHOMETER PREAMPLIFIER PWA A4, 1254355 - 01A 

L~> .-,--13__ ---r:§~ 4P£ 

f II d ~ J=L __ -
B>.30 

NOTES .. 

I. ASSY NO. IS /25435.5-0/. 

~ MARK DASH NO. APPROX WHERE 
SHOWN PeR /W/L -ST.D-/30. 

[J;>- MARl< /(EF ~ES AP.PRO)(, W,L/ERE SHOWN 
ON ITEM 25 PeR I\4/L -STD -/.30. 

~ MAX/MUM c:OM.PONENT HEI<SHT. 

LIST OF MATERIALS 1254355 

ITEM AMPEX SCHEMATIC 
NO. PART NO. REFERENCE' PART DESCRIPTION 

1 1254348-01 Printed wiring board 

2 1254346-01 Ref DSI Heatslnk 

3 1254508 Schematic, composite, capstan servo 

4 030-939 C5 Capacitor, ~er, 50V I 20%, 0.1 ,.,.F 

5 037-070 C2,4 Capacitor, tant, 35V, 10%, CD594, 4.7 p.F 

6 037-165 el , 3 Capacitor, tant, 35V, 10%, CD59., 0.1 p.F 

7 041-512 Rl,4 Resistor, carboncomp, 1/4W, 5%, CD387, 470 kll 

8 057-055 R8,9 Resistor, metal film, 1/4W, 2%, CD521, 200 

9 057-063 R16,17,20,21 Resistor, metal film, 1/4W, 2%, CD521, 430 

CHANGED: 15 FEBRUARY 1976 

00 

~.OO 

QTY PER UNIT 

-01 

1 

1 

ref 

1 

2 

2 

2 

2 

4 

5-26 

1802854 

ITEM 
NO. 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

23 

24 

25 

26 

27 

28 

29 

WIRE 
NO, 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

AMPEX 
PART NO. 

057-076 

057-089 

057-096 

057-104 

057-112 

057-114 

057-121 

580-098 

580-647 

581-237 

581-306 

473-791 

302-395 

616-937 , 
600-097 

600-092 

1255059 

1255413-01 

1255458 

AWG/ 
COLOR 

22/1 

'22/3 

2215 

22/7 

22/9 

22/1 

22/3 

22/4 

22/2 

22/0 

22/8 

22/6 

22/4 

22/2 

CAPSTAN CONTROL 

LIST OF MATERIALS 1254355 

SCHEMATIC 
REFERENCE PART DESCRIPTION 

QTY PER UNIT 

-01 

R22 Resistor, metal fUm, 1/4W, 2%, CD521, 1500 

R7,10 

R18,19 

R11,13,14 

R3,12,15 

R2 

R5,6 

Ql,2,5,6 

Q3,4 

DSI 

VI 

ReI VI 

FROM 

REF DES 

PI 

PI 

PI 

PI 

PI 

PI 

PI 

PI 

PI 

PI 

PI 

PI 

PI 

PI 

TERM 

1 

2 

3 

4 

5 

6' 

7 

8 

9 

10 

11 

12 

13 

14 

Resistor, metal film, 1/4W, 2%, CD521, 5100 

Resistor, metal film, 1/4W, 2%, CD521, 10000 

Resistor, metal film, 1/4W, 2%, CD521, 22000 

Resistor, metal film, 1/4W, 2%, CD521, 47000 

Resistor, metal film, 1/4W, 2%, CD521, 56000 

Resistor, metal film, 1/4W, 2%, CD521, 11 kll 

Transistor, silicon, pnp 

Transistor, silicon, npn 

Light emitting diode, Infrared 

Diode, photosensitive 

Screw, mach binder hd, slotted drive, 2-56 x .25 19, 

4 

eres 4 

Strap, cable, rubber, blk 1 

Cable, fiat, w/14 pin conn 1 

Sleevlng, polyolefln, shrinkable, blk air 

Sleevlng, polyolefl.n, shrinkable, blk air 

Schematic, composite, capstan servo (high slew) ref 

Block, support 

Schematic, composite, capstan servo (high slew) ref 

Item not used: 22 

WIRE LEAD LIST 1254355 

TO LMITEM NO. 

REF DES TERM REMARKS 
-01 

Item 1 El 24 

24 

Item 1 E3 24 

24 

Item 1 E4 24 

24 

24 

24 

24 

24 

Item 1 E5 24 

Item 1 E6 24 

Item 1 E7 24 

Item 1 E8 24 



RFI FILTER PWA 1254659-01C 

92739 ASSY 1254659- ~J 

o o I 

+ z. 

4PL 

NOT£S: 
/. ASSY NO. IS 1254659-01. 

@;:>MARK DASH NO. WHERE SHOWN PEl? MIL·STO-130. 

@;:>- MARK REF. DES. AS SHOWN, COLOR. WHITE. 

B:> INSULATE LtJG (ITEM 7) WITII SHRINK SLEEt/INC (ITEM 9). 

[§:> PII5H SLEEVINGo A/"L THE' /NAY A6>A/N5T BOBBIN, IN O~t:>!£1i? ro P/('EVENT 
EL£CT/!:ICAL SHORT WITH CO""'E II':'ON. 

MOTOR 

[;:::> A7SITION L()W£R L/i,Rr!;E FL/IT /lYI9SNER .-9N.o OTNE/€' REM/N/NG #.-9'<:>.0-
W.4If?E rp,4RT OF L/ //vOUCToR /tSSY) ON FI'9RS/OE OF PWBrITEH I). 
T/GHTE/V Sl:'PEW 72:J /2 r 2 /N·OZ TORt;JuE', 

• CHANGED: 15 MARCH 1978 

Moro~ 

SCHEMATIC DIAGRAM 

ITEM AMPEX SCHEMATIC 
NO. PART NO. REFERENCE 

1 1254658-01 

2 1254657-01 Ll 

3 -030-966 Cl,2,3,4 

4 260-014 

5 611-722 

6 611-723 

7 187-238 

8 600-515 

9 600-255 

10 187-195 

11 600-009 

12 617-053 

13 600-196 Ref Ll 

14 1255059 

15 1255468 

CAPSTAN CONTROL 

E3 (RED) 
0 

£2- (<:;R N} 
0 

0 
EI (BLK) 

LIST OF MATERIALS 1254659C 

PART DESCRIPTION 

Printed wiring board 

Inductor assembly 

Capacitor, cer, • OlIlF, ±10%, IOOV 

Grommet, 1/4 i-d 

Wire, insult 16 AWG, red 

Wire, I.sul, 16 AWG, black 

Lug, quick connect. female 

Sleeving. shrink, blk, .046 dia.. .093 dia. 

Bleeving, shrink, blk, .25 dia. 

Lug, qulck connect, female 

Tubing, pvc 

Wire, Insul, 20 AWG. grn 

Sleevlng. #18 ga 

Bchem Ollie, composite, capstan servo 

Schematic, capstan servo (high slew) 

PI 

< 

P7 VOLTAGE FROM 

< SERVO 
ELECTRONICS 
1802806 

< 
PC! 

QTY PER UNIT 

-01 

1 

1 

4 

1 

air 

air 

2 

air 

air 

1 

air 

air 

air 

ref 

ref 
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COMPRESSOR ASSEMBLY TW 1254680-01F 

iQ, 
2PLC '-~~~~(J 

CHANGED: 15 MARCH 1978 

" PLC 
=.:::...:..-'-=-'--.:...A.:...-....:.A..:.· (SCALE: 2/1) 

7 

c 

o 

5-28 
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VIEW 8-8 

CAPSTAN CONTROL 

NOTES: 

I . ASSY NO IS 1254680-01. 

[J;:> MARK ASSEMBLY NO APPROX WHERE SHOW PE~ M Il-STD-130. 

D> CUT PO~ER CORO TO 32" I INCHES LONG. 

4. CUT ITEM 12: 

~ 1:1 INCHES LONG. 

~ 19t1 I~CHES LONG. 

D:> CUT ITEM 14 TO 42., I NCHES LONG. 

L];:> SET PRESSURE: 

6.1 PLUG BOTH HOSES (ITEM 14). 

6.2 START COMPRESSOR. 

6.3 TURN SCREW IN VALVE (ITEM 4) AS REQUIREO. TO OBTAIN A GAGE 
READING OF 2 5 TO 3.0 PSI MAKE SURE VALVE IS SEATED FREELY 
ON PINS (ITEM 20) A~D CA~ CLOSE FULLY. 

6.4 REMOVE PLUGS FROM BOTH HOSES. 

D:> PREVENT WASHER FROM ROTATING WHEN TlGHTE~ING SCREW. 

I):;> CONNECT WHITE WIRE TO PIN I. BLACK TO n~ 3. 

[J:;> CUT ITEM 38 TO 7±1 I.;CHES LONG. 

DP'NSTALL GROMMET (41) AND GASKET (42) ON BULKHEAO (45). JOIN ENDS OF 
, GASKET AND CEMENT WI TH ADHES I VE (28). I NSTALL BULKHEAD IN SHELL (I) 

TO DEPTH SHOWN. 2 PLACES. TOOL 1254795 MAY BE USED TO AID ASSEMBLY. 
CEMENT GASKET TO SHELL. 

[J:I::o'MARK REF DES APPROX. WHERE SHOWN. 

(Jz.----MOUNT ITEM 51 WHERE SHOWN AND CLAMP ITEM 48 IN PLACE WITH ARROW IN 
DIRECTION SHOWN USING ITEM 50. ITEM 48 IS TO 8E REMDYABLE FOR SERVICE; 
DO NOT OVERTI GHTE,~ ITEM 50. 



COMPRESSOR ASSEMBLY 1254680-01F (CONT.) 

LIST OF MATEIDALS 1254680F 

ITEM 
NO. 

ITEM AMPEX SCHEMATIC QTY PER UNIT 
NO. PART NO. REFERENCE PART DESCIDPTlON -01 

1 1254681-01 Shell, tank 1 27 

2 1254682-01 Cap, tank 1 28 

3 1254683-01 Base, tank 1 29 

4 1254684-01 Valve, relief 1 30 

5 1254685-01 Nut retainer, valve 1 31 

6 1254686-01 Frame t mOlUlting 1 32 

7 592-407 Compressor, 115V aCt 50/60 Hz 1 33 

8 600-095 Sleeving, plaatic, blk, shrink air 34 

9 440-074 Bushing, reducer, 1/4 mpt x 1/8 fpt 1 35 

10 440-314 Fitting, elbow, 1/4 hose x 1/8 mpt 2 36 

11 440-313 Fitting, 3/16 hose x 1/8 mpt 2 37 

12 600-582 Hose, pvc, 1/4 i-d, 19.0 in 19 air 38 

14 600-304 Hose, pvc, 3/16 I-d air 39 

15 250-197 Isolator, elastomeric 4 40 

16 480-140 Bolt, hex hd, 3/8-16 x 7.00 19 1 41 

17 492-056 Nut, hex, 3/8-16 1 42 

18 501-981 Washer, sealing, 3/8 i-d 2 43 

19 352-429 Spring, comp, .300 o-d x 1. 50 19 1 44 

20 408-231 Pin, spring, .125 dia x 2.0 19 2 45 

21 432-229 O-ring seal,S. 239 i-d x .070 thk 2 46 

22 432-017 O-ring seal, .156 I-d x .0625 thk 1 47 

23 432-230 O-ring seal, 1. 234 i-d x .139 thk 1 48 

24 472-152 Screw, flat hd. 1#6-32 x 2.0 19t sst 1 49 

25 506-001 Washer I finishing, #6 1 50 

26 501-609 Washer, .156 I-d x .750 o-d x .047 4 51 

CHANGED: 15 MARCH 1978 

LIST OF MATERIALS 1254680F 

AMPEX SCHEMATIC 
PART NO. REFERENCE PART DESCRIPTION 

471-153 Screw, pan hd, #6-32 x 1. 12 19 

018-019 Adhesive, alpha cyanoacrylate 

471-089 Screw, pan hd, #10-32 x .50 19 

502-005 Washer, lock, #10 

471-062 Screw, pan hd, #4-40 x .31 19 

502-002 Washer. lock, #4 

502-003 Washer. lock. #6 

440-111 Tape. thread sealant, tfe 

169-988 PI Connector. 3 pin 

169-993 Contact. hermaphrodite 

018-030 Adhesive. anaerobic 

618-011 Wire, braid, .125 wd, 18 AWG 

171-212 Lug, term. crimp, spade #10 

171-005 Lug. term. crimp. ring #6 

260-013 Grommet. rubber 

269-016 Gasket, rubber 

471-734 Screw, (lathd, #10-24 x .50 19 

1254728-01 Frame, isolator 

1254793-01 Bulkhead 

501-019 Washer, .203 I-d x .438 o-d x .032 thk 

090-230 Gauge, pressure. 0-5 psi 

052-225 Filter, gas. 25 micron 

440-397 Clamp, hose .. 315 i-d 

302-388 Strap, cable, .190 wd x 6.75 19 

302-451 Strap mtg plate I adh backed 

Item not used: 13 

CAPSTAN CONTROL 

QTY PER UNIT 

-01 

4 

air 

4 

4 

8 

8 

4 

air 

1 

2 

air 

air 

1 

1 

2 

air 

4 

1 

2 

4 

1 

1 

2 

1 

1 
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VACUUM 
CHAMBER 

PHOTOSENSOR 

PHDTOBEN.OR--+----l:;.~ ~..., 

~ 

,""',',',',) VACUUM 

---.. ELECTRICAL 

c=::::> MECHANICAL 

ASSEMBLIES, ALL OR PART 
OF WlDCH ARE COVERED 
IN TmS SECTION 

SEQUENTIA LAND 
UPPER EOT 
LIGHT SOURCE 

i 

CAPSTAN DRIVE 

~ 
LOWER EOT 
LIGHT SOURCE 

INHmIT NOTE. FOR CLARITY. THE FOLLOWING ELEMENTS ARE OMITTED: 

1. POWER DlSTRmUTION 

2. COMPRESSED AIR TO TAPE GUIDES 

3. DETAILS OF INTERCONNECTIONS BETWEEN 
SUBASSEMBLIES 

000594 

Figure 6-1. Transport PoWer Supplies and Regulators 

GENERAL 

This section describes the power supplies and regulators of 

the FR-3000 tape transport. See Figure 6-1. These cir

cuits are all housed in or mounted on the power and servo 

chassis, located inside the cabinet, behind the transport 

mechanism. Figure 6-2 is a block diagram showing the 

interrelationship of the power supplies and regulators. 

Power distribution through the tape transport may be traced 

by reference to the interconnect diagram, Figure 7-1, plus 

the tape transport and power and servo chassis schematic 

diagrams in Section 7. 

The power supplies and regulators of the FR-3000 are: 

a. Pilot power supply 

b. ±18V power supply 

c. Capstan motor power supply 

d. 

e. 

f. 

Reel motor power supply 

Soleno.id/booster power supply 

±12V regulator, a plug-in printed wiring 

assembly (pwa) that includes a +12V regulator, 

a -12V regulator, and a +5V regulator. 

PILOT POWER SUPPLY 

The pilot power supply is located partially on the power and 

servo chassis and partially on the ±12V regulator pwa which 

plugs into the chassis. The pilot supply provides a nominal 

+30V unloaded, and a nominal +24V loaded. It is used to 

energize power relay Kl which controls the ac input to the 

rest of the transport power supplies. (See Figure 6-1, Sche

matic TW1252048, and the portion of Schematic 1254487 on 

page 6- 3. Also refer to the "Power Control" description 

in Section 3.) The components of the power and servo chas-

CONTROL UNIT T 
S5, POWER --L-

±l2V REGULATOR PWA 

-12V REG. 

+12V REG. 

+5V REG. 

SECT/DN6 
POWER SUPPLIES 

AND REGULATORS 

r---to. -lGV CAPSTAN MOTOR 

-l 

I 
I 
J 
-12V 
REG. 

+12V 
REG. 

+5V 
REG. 

MAIN 
POWER 
TRANS

FORMER 

-16V} VOLTAGE TO 
t---------------.---.. +14V REEL MOTORS 

'---_...I 

Tl 

L~=====~ __ ~=====~ +28V. BRAKE SOLENOIDS 

t-------------------4 .. +28V, CAPSTAN MOTOR 

10240E 

Figure 6-2. Power SUpply and Regulator Block Diagram 

sis are shown and identified in Section 7 of this manual. 

The pilot power supply consists of transformer T2 of the 

power and servo chassis, bridge rectifier CR2 of the ±12V 

regulator assembly, capaCitor Cll across the secondary of 

the transformer, and voltage divider/bleeder-resistor/ 

filter-capacitor network R49, R51, CI0 across the output 

of the rectifier. 

Primary power is applied to pilot power supply transformer 

1'2 when system power circuit breaker CB501, located on 

the power chassis assembly at the bottom front of the cabi

net, is set to ON. In this manner, +30V is available at the 

POWER pushbutton on the control unit. 

When the POWER pushbutton is pressed to turn transport 

power on, power relay K1 is energized. (The pilot power 

supply i~ loaded by the coil of Kl, and the voltage drops to 

a nominal +24V.) Contacts of Kl supply ac power to trans-

former Tl, and its four power supplies are turned on. (See 

the following descriptions and the portion of Schematic 

1254487 shown on page 6-3. The complete schematic is 

included in Section 7. ) 

±18V POWER SUPPLY 

Refer to partial Schematic 1254487. The ±18V power supply 

consists of bridge rectifier CRl fed from a secondary of 

transformer Tl, filter capacitors C1 and C2, and bleeder 

resistors R15 and R16. 

The ±18V supply provides power for the ±12V regulator, 

through R6 to the +5V regulator of the ±l2V regulator assem

bly, and through R3 to the transport for use in the (option

al) footage counter. 

6-1 
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+28V CAPSTAN MOTOR POWER SUPPLY 

Refer to partial Schematic 1254487. The +28V capstan mo

tor power supply consists of full-wave rectifier CR2 fed 

from a secondary winding of transformer T1, filter capac

itor C5, and bleeder resistor R18. This supply provides a 

nominal +28V to the capstan motor through connector P209, 

and by way of the capstan servo circuits (see Section 5). 

+14V, -16V POWER SUPPLY 

Refer to partial Schematic 1254487. The +14V, -16V power 

supply consists of bridge rectifier CR3 fed from a secon

dary of transformer T1, capacitors C6 through C9, and 

bleeder resistors R19 and R20. This supply provides posi

tive and negative voltages to the reel motors and negative 

voltage to the capstan motor. Because of different loading, 

the positive and negative sides of the supply have different 

nominal voltages. These voltages are supplied to the mo

tors they drive by way of the appropriate servo circuits .. 

(See Section 4 for reel servos, Section 5 for capstan servo. ) 

SOLENOID/BOOSTER POWER SUPPLY 

Refer to partial Schematic 1254487. The solenoid/booster 

power supply consists of full-wave rectifier CR4 fed from 

a secondary of T1, filter capacitors C3 and C4, and bleed

er resistor R17. This power supply provides the voltage 

for the brake solenoids (one on each reel motor assembly), 

and is also used as the source for the reel servo booster 

voltage as described in Section 4. 

±12V REGULATOR PWA (P104) 

Refer to Schematic diagram TW1252048. The lefthand end 

of the schematic shows the circuits of the pilot power supply, 

described above, and the power latching circuits described 

in Section 3 under "Power Control." The regulator circuits 

described here are shown at the righthand end of the sche

matic. Transistors Q1, Q2, Q3, Q5, Q6, Q7, Q8, Q9, QU, 

Q12, and Q14 and their associated components, plus heatsink 

transistors Q6 and Q7 of the power and servo chassis, com

prise the ±12V regulator, including a +5V regulator. 

60-2 

1802854 

POWER SUPPLIES 
AND REGULATORS 

As stated previously, the ±18V power supply is the source 

of power to these regulators. The -18V is applied to the 

emitter of heatsink transistor Q7, which is the pass elem

ent of the -12V regulator. A sample of the output voltage of 

the regulator is applied through variable resistor R23 and 

fixed resistor R22 to one base of dual transistor Q12. Q12 

is a differential amplifier operating as a voltage. compara

tor, with the second base referred to ground. Variations 

in the output voltage are amplified by Q12 and coupled to 

cascaded voltage and current amplifiers QU, Q9, Q8, and 

Q7. The output of Q7 is the control voltage to the base of 

heatsink transistor Q7, the current-pass element. Thus, 

. once the operating output voltage is set by the adjustment 

of R23, variations are amplified and applied to the base of 

heatsink Q7 in a phase to return the output voltage to its 

nominal value. To assure proper turnon of the regulator, 

a portion of the pilot supply voltage from the POWER push

button is applied to the emitters of Q12 by way of R41 and 

CR13. This provides an emitter bias source for Q12 be

fore the +12V regulator has turned on. 

A sample of the -12V output is also applied as a reference 

to one base of dual transistor Q 6. Q6 is the voltage com

parator for the +12V regulator, which is very similar to the 

-12V circuit. A sample of the +12V output is also applied to 

the same base of Q6. The resulting signal is amplified and 

applied to the base of heatsink transisror Q6, which is the 

current-pass element. Because of this arrangement, the 

+12V regulator both tracks the -12V setting (R23) and cor

rects variations in its own output. 

In addition, the +18V from the ±l8V power supply is passed 

through resistor R6 of the power and servo chassis and ap

plied to the +5V regulator made up of Q14 and its associated 

components. Variable resistor R33 provides a means of 

adjusting the output voltage of this regulator. 



POWER AND SERVO CHASSIS SCHEMATIC DIAGRAM 1254487£ (PARTIAL) .' 
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*COMPLETE SCHEMATIC, ASSEMBLY DRAWING, AND LIST OF MATERIALS ARE IN SECTION 7. 

CHANGED: 15 MARCH 1978 
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~--~---~-------------------------------------------~z ~SVOUT 
ColO 

~o" 110 0 

e.!I~ 
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• IV( 5V 
"?I 5% ADJ 

VRI 
Ol?·2S7 

R8 
41!< 

-1211 

R& 
4.1K 

+ 

I 

I 

I 
c;, lP + 12VOUT 

I 
I 
I 

I 
~'t--~-..-Il I1J GRD 
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I 

I 
<I __ --_---~ 22 -I2V OUT 
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I 
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I. ALL R££'>IS TOR VALUES AI!.E .'" OH""o:. J I~ w, 5%. 

f. ALL. CAPACfTolt VALUE$ ,.".. I .. MlCto"'''RD~ 

3. ALL DIOO£:!, Al!E ola- 599. 

4. All COMPONENTS OUTSIDE OF PoW. BOAIID, 
LOCATED 1101 POWERjsER'IO UNfT) 1802616 
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+12V REGULATOR PRINTED WIRING ASSEMBLY 

NOTES: 
I. ASSEM'CLY NUM.BER. IS 1802. 458-02. 

I\.JU""e,E;R A?PR.<:>)<.. 
MIL.-STl>-'~o , 

y../14E.RE 

@;> INSTALL 11"1:.""'- @ 8ETWE£""; ITE,." t1> ~ 

,-reM ®. 

~ 0(' f; c;l7.. A~E kEYED /3Er"'E~...J PII\JS r~ 1'.... 

(P104) 1802458-02J 

SECTION A-A 

~ APPLY ITEM G>4 (SILlfONE COMPOUND) BETWEEN ITEM 49 &, TRANSISTOR 'TOP & SOTTOM. 

CHANGED: 15 MARCH 1978 

LIST OF MATERIALS 1802458J 

POWER SUPPLIES 
AND REGULATORS 

~I-T-E-M-r---A-M-P-E-X~-r-----S-C-H-E-M-A-T-I-C----'--------- ----------------------------,-~Q~T=Y~P=E=R~UN~I=T~ 
NO. PART NO. REFERENCE PART DESCRIPTION -02 

2 013-678 

3 013-599 

4 013-257 

5 014-631 

6 014-597 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

27 

28 

29 

30 

31 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

014-505 

014-506 

014-364 

586-756 

014-587 

014-678 

580-305 

013-600 

030-094 

030-095 

034-952 

031-936 

030-133 

037-436 

037-070 

044-439 

042-485 

044-443 

043-307 

041-586 

041-006 

041-331 

041-013 

041-239 

041-528 

057-120 

057-136 

057-112 

057-104 

057-108 

057-080 

057-072 

057-114 

057-084 

057-100 

057-048 

057-128 

014-703 

057-144 

014-802 

CRI0 Diode, sili,,"n (CD451) 

CR1,3,4,5,6,7,8,9,l1, Diode, sili<,,,n, switching (CD458) 
12,13,14 

VRI Diode. silicon, zener 6.2V 

Q12 Transistor. ,Juni pnp (CD515) 

Q6 Transistor. dual npn (CD474) 

Q9,l1 

Q3,5,18 

Q2,8 

Q14 

Ql,7 

Q17 

Q16 

CR2 

C4,I4,I0 

CI, 3, 7 

CB 

C2,6 

CI3 

·C9 

I ell 

Rll,l:l 

R:J3 

R52.55 

R44 

R29 

R49 

R45 

R53 

H32 

R14,30,39,40,50 

R8,27,42,4:l 

R:l,(i,25 

n:n 

H28,41,4G,47 

R26 

RI,5,IO,20,24 

R22 

R21 

RI5 

R2,4,I8 

RI9 

QI4 Her 

H48 

Transistor, pnp (CD445) 

Transistor. npn (CD446) 

Transistor, pnp (CD438) 

Integrated circuit 

Transistor I power npn 

Transistor. npn (CDS13) 

Transistor. npn 

Diode asselllhly. silicon, quad 

Capacitor. "('1', 1.Ot.J.F, 25V. 20% 

Capacitor. ('('r, ,I /otF, 25V, 20% 

Capacitor. mica, 6200 pF, 300V, 5% 

Capacitor, el('ctrolytic, 1000.uF. 15V 

Capacitor. «'t'r. disc, 1000 pF, 1000V 

Capacitor, t~lnt, 471£F. 25V, 10% 

Capacitor, 1.7~F. 35V, 10% 

Resistor, variable. WW, 2 kn, lW. 5% 

Resistor. 1l1l'lal film, :1. 32 kn, l/4W, 1% 

Hcsistor. variable, 500, 1W, 5% 

Hcsistor. \\\\ ~5n, 5\\". 3% 

Resistor, ('OnlJl. 3aOO, 2W. 5% 

Hcsistor, (,{,mIl, G20n, 1/2W, 5% 

Hesistor, COI11P, 3,3 kO, l/2W, 5% 

Hesistor, ('('Illp. ·L 7 kn, 1/2W, 5% 

Resistor, ('{ltlIp, 2.2 kn, 1/2W, 5% 

Resistor, ('{.ml', 300n, 1/2W, 5% 

Resistor, II1t'1al film. 10 kn, 1/4W, 2% 

Hesistor, 1I11'\al film, 47 kn. 1/4W, 2% 

Rcsistor, Illl,t:ll film, 4.7 kn. 1/4W. 2% 

Hesistor, 1lIt'1!' 1 film, 2.2 kn. 1/4W. 2% 

Resistor, nwlal film, :l.3 kn, 1/4W, 2% 

Resistor, 11\1'Iai rum, 220n, 1/4W, 2% 

Resistor, IIH'I:1I film, lOOn, 1/4W. 2% 

Besistor. IIl1'lai film, 5. G kn. 1/4W, 2% 

Hesistor, Illt'lal film, :1300, 1/4W, 2% 

Resistor, 1111'Ial film, 1.5 kn. 1/4W, 2% 

Resistor. Hl,'lal film, lOn, l/4W, 2% 

Resistor, 1" .. 1;11 film, 22 kn, 1/4W. 2% 

Mounting pad h'ansistor (TO-3) 

Hcsistor, nidal film, 100 k!2. 1/4W, 2% 

Mounting Jlatl, transistor (TO-GG) 

12 
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ITEM 
NO. 

49 

50 

51 

52 

53 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

AMPEX 
PART NO. 

580-239 

280-130 

280-131 

014-911 

471-061 

1249870-04 

473-328 

501-186 

493-018 

1252048 

492-019 

502-018 

103307-01 

087-388 

030-310 

030-057 

1252049-02 

041-671 

041-331 

SCHEMATIC 
REFERENCE 

P104 

R52,53, ref 

Q14 ref 

C12 

CI5 

R51 

R54 

LIST OF MATERIALS 1802458J 

PART DESCRIPTION 

Heats ink , transistor (T0-3) 

Mounting pad, transistor (TO-18) 

Mounting pad, transistor (TO-5) 

Mounting pad, transistor (dual) 

Screw, mach, xree, pan hd, #4-40 x .3121g 

Handle. card ejector 

Screw. machine assembled washer, xrec. 4-40 x 
,625lg 

Washer. plain, s.p .. #4 

Nut. self locking 

Schematic, ±12 regulator 

Nut, hex, #4-40, .188 AF 

Washer, external tooth, #4 

Standoff, ,250 19 

Silicone compound, heat cond 

Capacitor, cer. . 22 ~F, 25V. 20% 

Capacitor. ccr, disc. .01 ttl;'. 100V 

Printed wiring board 

Resistor. compo 33S2. 2\\', 5% 

Hesislor, eomp, 3,3 kll, 1/2\\', 5% 

Items not used: l,:W,:l2,54,55 

POWER SUPPLIES 
AND REGULATORS 

QTY PER UNIT 

-02 

4 

2 

12 

RevG 

4 

air 
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GENERAL 

This section covers assemblies that do not fall directly in

to the functional groups (e. g., control logic, etc.) covered 

in Sections 2 through 6. Many (though not all) of the assem

blies covered here serve to physically support or electri

cally interconnect the elements of the tape transport. 

INTERC ONNECTIONS 

Figure 7-1 is a block interconnection diagram of the tape 

transport. The next two drawings are interconnect sche

matic diagrams: transport harness Schematic Diagram 

TW1254523 and power and servo chassis Schematic Diagram 

TW1254487. By the use of these three drawings, inter

connections between the subassemblies of the tape trans

port can be traced. All three drawings call out the num

bers of the schematics for the subassemblies which are 

interconnected. To locate any of these subassembly sche

matics, refer to the complete list at the front of this book. 

The list is in drawing number order, and gives the page 

number where each schematic (near its associated circuit 

description and parts information) may be found. 

NOTES: 

1. SCH = SCHEMATIC DlAGRAM 

2. DOTTED CONNECTION POINTS INDICATE CAPTIVE 

To trace a circuit between subassemblies within either the CABLES 

transport harness or the power and servo chassis, simply 

follow the connector pin number on the subassembly sche

matic through its mating connector on the interconnect sche

matic, through the interconnect circuits and from there in

to the circuits of the second subassembly. 

All the interconnect cables of the basic tape transport are 

captive at one end. The connectors with which the free ends 

of the cables mate are shown in Figure 7-1. To trace a cir

cuit from a subassembly within the transport harness to one 

within the power and servo chassis, or vice-versa, follow 

the same procedure as in the previous paragraph, but in 

addition, use Figure 7-1, as necessary, to determine cable 

destinations. 

CHANGED: 15 MARCH 1978 

3. ITEMS SHOWN WITHIN POWER AND SERVO CHAS

SIS AND TAPE TRANSPORT ASSEMBLY BLOCKS 

ARE PARTS OF THOSE ASSEMBLIES 

4. ASSEMBLIES WITHIN THE TAPE TRANSPORT 

BLOCK WITHOUT SCHEMATIC NUMBERS, PLUS 

THE VACUUM CHAMBER, ARE SHOWN ON WIR

ING HARNESS SCHEMATIC TW1254523 

5. SCHEMATIC REFERENCES FOR THE FOLLOWING 

ASSEMBLIES ARE SHOWN IN THE APPLICABLE 

ASSEMBLY DRAWING: 

A. VACUUM HOUSING (SECTION 4) 

B. POWER CHASSIS (SECTION 7) 

AIR COMPRESSOR VACUUM HOUSING 
ASSEMBLY ASSEMBLY VACUUM 

CHAMBER 
ASSEMBLY 

SECTION 7 
RACKS, BAYS, FANS, 

AND CABLES 

J, rJn =---:JP211r-

U!J I2!J 

- CONTROL LOGIC J CAPSTAN SERVO I J3 IP2081 

~P20~ J61 JI01 PWA P101 ASSEMBLY I - SCH: 1248008 seH: 1256040 I J4 IP21~ L 

[E: - ACCESSORY 
(SEQUENTIAL) 

J102 PWA P102 

- 1254733 m: (OPTIONAL (SEARCH) REMOTE CONTROL) 

- ~ 
(OPTIONAL 

H2V REGULATOR (CONTROL TRACK OUT) FOOTAGE 
J104 PWA P1o. 

SCH: TW1252048 
COUNTER) -

!:ill: (OPTIONAL (CONTROL TRACK IN) 
VOICE MONITOR) 

- SOLENOID CARD 
J105 PWA P105 ill! - SCH: 1254448 (EXTERNAL FREQ STD) 

(POWER. AND CONTROL 
324 TO SIGNAL 

ELECTRONICS) 

- RELAY BUFFER (pOWER AND CONTROL) P20 
J106 PWA PI06 

- SCH: TW1254428 (REEL SERVO AND BRAKE POWER) P202 

(LOCAL CONTROL) P20 - (OPTIONAL) POWER AND SERVO 

J107 
CONTROL THACK CHASSIS ASSEMBLY 
PWA PI07 I CABINET FAN J - SCH: 1255363 SCH: TW1254487 

w1 rI. 
l-ic OUTJ:r--1 ~ P I I 

I STRIP 

POWER CHASSlS rl .. rJ POWER INPUT 
CONNECTOR: 
MATE FOR J502 
(pROVIDED WITH 
TRANSPORT) 

W ASSEMBLY I 
fJ502J,., I 

J ~. MOUNTED AT LOWER 
REAR OF RACK ASSEMBLY 

Figure 7-1. FR-3000 In1;erconnect Block Diagram 

~ 

~ 

~ 

J20lJ 

J2021 

J 204J 

~ .--DEL J1 

CONTROL UNIT 
ASSEMBLY SEQUENTIAL AND 

:P2151J215 SCH: 1254494 UPPER EOT 
LAMPHOLDER 
ASSEMBLY 

LOWER EOT 
LAMPHOLDER !P2161J216 
ASSEMBLY 

I 

UPPER REEL I J UPPER REEL SERVO I 

iP2191 J219! MOTOR ASSEMBLY IP2031 J203 
I I 

SCH: 1253898 SCH: 1253898 .; 
J I 

I I LOWER REEL SERVO ! LOWER REEL 
MOTOR :P220/J220! ASSEMBLY 1P2071J207 
SCH: 1253898 

TAPE TRANSPORT 
WIRING HARNESS 
ASSEMBLY 

SCH: TW1254523 

I ~ SCH: 1253898 I 

SEQUENTIAL AND 
UPPER EOT 
PHOTOSENSE 
ASSEMBLY 

LOWER EOT 
PHOTOSENSE 
ASSEMBLY 

iJ221/P22 

I 

jJ2141p214 

000539 

7-1 

1802854 



TRANSPORT HARNESS SCHEMATIC DIAGRAM TW12545230(SHEET 10F2) 
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TRANSPORT HARNESS SCHEMATIC DIAGRAM TW 1254523D(SHEET 2 OF 2) 

CHANGED: 15 MARCH 1978 

a 
b 

C 

TO PO WE R ~! SERVO CUASS/S (P204) 
SCHEMATIC; IZS~4>44> 

J204 
,----------,,---H-H++++--...:t'S5 EXT REF( MO 

301-*H-1 +++++---I7/ 7/8/1!Y/6 

~ 833/4/l-rB 
34 '7 71/2/3 3/4 

~ "fj 15/ 7//2 
3 '730/15 
'40 760/30 S 'H 120/60 

SPEED 
LINES 

~ "J 240(5CAN)~ 
~ 7 SPEED LINE COM 

! d2. 'L SW' COM 

r.=======--~-=,- I /8 ~ FlU!) 5W 
,-------------' I '~ tv REV 5W 

----' I ~ t-p FAST SW 
TO FOOTAc;.E TO CAPSTAN TOCAPSTANS£I<VOA'ISf(J3) f= P2{.i3-V~~ FoorAtJrE couIJr OU, COUNTER (J2S) SER~ ASSY (.14) i-,--,- ~." I-
SCI-IEMATIC: 12~~tM SCI-lEMATlC: le~04O SCI-JEMATIC IZ5r-.04o /0 5 ~EC SW 
Ptf8 I2S454~{1S4::mJ ~P210 P208 I-- I-- 1 r- L 
...::..:; - ~ - r-"20 CXTCt-FC-AAr> , 3 T LCCA .. ~NAB £ 9 W LFOOTAG-£ -oJ- TAPlLOfJfC(J.It; c, ,"" !Y'''' r- pcl.'l-S.-J ru PW/? sw 

,17 iCOUNTER ~ TAPES/<;_ '-~ 17/8//6/16 ~ 7 STOP 5W 

~-+-- ip -REV CMD " '-~ 3 3/4/1/'/8 f!2 rw RK LlGI-IT 
"-'r---7:i FWD CMD .~'8 TACH3/(] L--r-z 71/2/33/4 '24 Jl06-1..-I 7 lAST LIGHT 

L-f-~ ~ z: ~:/~ur L-~ =C: L-'------------t4 ~~;2 ~ ~ REV. UGNT 
f-:-:- r-- L---tI-/3 £_QV"'/l 4 4 FWD LIGHT 

L-_-+-I~ R£C CMD L--~ +5V I-'-;- 'D_v":>u b ~ 1:12 COM 
~-l-f.--------+---l, J LiMIT SET IN .12 RE// IlIEM L..----t.j /cO/~O f-'-:-/4_ 'B'8 +10;. V 

r-- ----:- t--= J "06 - Z--I bi='C ~ ~~----+-l--++--+----H~ +/2V ~ AVOMEM '------/7 240(SC~N) ~ L' c"'-- C -leV 
~~=----+-l--++--+----HI--!= t/2V eOM ~i+5VdU1 .------~ 5Y,(/C iIO-IT ~ !v STOP LIGHT 

+12V 

~/2v COAf 

'-+----f+-r-,t-;-::2 =T REf - ~ ,~ S LOCAL o,JABLE ~ +/zv y ~ (:7\ E. 

4-+++---+---I~ ZERO SEr ¥o 20 -::12 V COM L ft ~t~=E=ij~ SEQ LIGHT 
, f-:-:-X +8v C"u f-j/ -I.''''V L--I---~,.--.,B--If78 CT. nEf IV f-'- m--

,-~ VI'I '" ~." r-2' I -. "'- I 5 1 !!!i SEARCH LIGHT 
-'r--- D +8V tlAlI?GG FS-20164-- -t SUPPLYINHIBfT'A L r- 'J -=- - 1-4 Fi-AA s/lUELCH 1--3" Pi!13-T J SHIELD .:::!!~---+--+++-H-+-HI-I -/2V fS-202-64--~ TAKE-fJP/IIH/81T-A '-----+------lr--:- m -0/ 7 ~ 7;tIPE L/GNT 

-~213 J2~1 P22,-------1 FS-20/-/S4--!.!.. SUPPLY/NIII8IM J2CIN4----.,!i PAST eMf) I4T LL 3YNC LIGHT 

a1zi-r 
-12V 

d ----+---1 

~-+--+-l"A'A f-A '"A@PECIPEe2,FS-202-/54--8TAK!:flPINNI8Il'BJ20/-554----87APECMDf-:-::43I':l:eEOT"S'" 
L-!---+-++---l"B~f- 'D~ r-IL xt' '):"20Z-11 4-- s TAPE S/Q CMD J201-l4----7b R,[VERS/NG RELAY f----= .. , - ,1- vv 

f=f.=- r--,-- Fo- ! --=-l r- -. I ~ REMOTE LIGHT 
. --~ ~-,C ,e 'r---,C ~f-L:::.:::__ I.!!.. JZOa-/24-~ SYNC CMD IZ> -P2I7 ~'Pp -I- 8 V :J 

r-r- r-r- 7 } r?COt.tTQOLUNIT Ir;--- - UNR£GUlATED r Jl-1---1l!..,,!!...;-UPP£RE,O-T(., ~. ~ G/t)SCf;JEMAT/C: .----:t.-I-8VCOM 
LJ+----H--++-t-t----i Ur>' L ~~~_~_.J ~ l NOT USED I-"- NOT USW 1254-194 r--!i 

c- , LFOOTAG€-C{](JIVT our 18 I 12 /II 

,jZ04-~ L.._!---+---l----+A<l---l!f~U1:-SHU.!"_~/-M-D-IN- ~ J ~ ~ w-
Y+-+-I"3"3 () PEC 3 i 

~I-'- , 

~~ LC!W£R E_O.7. ~ELL I 

i~-------------------~JJ L--+ ____ ~ ______________________________ ___' 

~J204-JJ 

RACKS, BAYS, FANS, 
AND CABLES 

NOTES: 

'. ClA./LESS OT~E8WIS£ SPECIFIED 
ALL DIODES ARE 0/3-678. FOR. FI£LD 
SER.VlCE {jSE A IN4585. 
ALL RESI570R VALUES ARE IN OHMS, ~%. 

[pP217 PINS 7,8,H'3,/Sn/~2/,25,27,29,31 NOT 
USeD. 
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POWER AND SERVO CHASSIS SCHEMATIC DIAGRAM TW/254487E(SHEET 1 OF 4) 

P202 

NOTU5ED 

9 

10 

II 

12 I 
~JI05-13 

7 all COLLECTOh BRAKES 
SENSE LINE 

SUPPLY 
SENSE LINE 14 

TAKE UP 

13 ;)102-10 

t 12V CO'v1 15 

SUPPLY REEL, +14V 

102-9 

KI-3 

> re > e.g 
T 

4 P209 
TO 

~-'---L-r-'-...... -r-'~CAPSTAN SE~VO ASSY 

51 
6 

'-------- .... 
~ --- ----- m 

SI 
7 

SCHEM 51 

51 
5 

51 
I 

10 

SI 
4A 

,-------....J\FrIO:::......---l~TBI-25 
5A 

: 2'- ---; - - --17 --- IT::i=::O-T-B-J(-PART--QF-) --...J.5"""1/r-11
O---.... TBI-26 

~ _~~ _ _ _~_ __ _ _ I~ ___ 9:_::!,2::<_ ~~ ____________ ---, 

TAKE UP REEL, +14V 4 ~--------;:::-=-=-=-=-=-=-t=-j:=-=-=t=-=-=-='~=-=-=-='~=-=--;:~~~======--~-~-=-=:-:-:-+===t;~:;::::;-=-Y--,--ir--ic 
SUPPLY REEL) -16V 3 ~---------if-----t----t----1---~ 

TAKE UP REEL) -16V 6 ~--------if-----t----+---4~ Fi~ ___________ ---.J 

F7 8A 
BRAKES,+28V 8 1----------iI-----+--....... ----08" -~----_+-, 

J3 
SEQUENTIAL 

COMMON 2 ~..--------< 
COMMON 5 

I 1----------' 

2 

4 

3 

5 

6 

NOT USED 7 

8 

9 

HEADS 
ELAPSED 

TIME 

P324 
P324 C 

A 

JI05·1~I----=CR;:,.,5.......,..!fI 

JI0518~ .. -0-1-::r-67-8_+,,::LJ 

TBI<PARTO~ -------il 
10 I 

27 II I 
12 I 

30 

...--------:::0-.& 1 
5 1 

I 

~-I-e-!4--!.Q 
"'----,,0-'& I 

6 4' 
JI0~16~KI 
P202-'sJLJ 

R 

E5 

RI3 
0.05 
lOW 
3% 

3 

NOTES: 

RACKS, BAYS, FANS, 
AND CABLES 

aSSIGNATIONS USED 
C. 1-14 I MI 
E 4-20 FL. 
F J -12 iT',Z 
k 1-'2 , 
C:R 1-~>a-II,13·'~ 

f7 . 

1'&1-3 I 
P20l, 202, '204 . 

'lO5.324 i 
51,53-9 
R I~. 12·20 
Q 1-7, Ii ! 
J 1-.5.!O. 7,21·24,: 

101,10'2.104-
108 

Arrows with reference designarors (e. g •• 1J--- J1-M) 
indicate destinations of conducrors. 

To trace interconnections. use this diagram in con
junction with Figure 7-1 and Transport Harness 
Schematic Diagram 1254523. 

@ 31 
132 r-------.J7-EE 

VJ L! __ 
::::, 

" ~ . 

VACUUM SWITCHED 
ASSEMBLY AC 
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POWER AND SERVO CHASSIS SCHEMATIC DIAGRAM TWI254487E(SHEET 20F 4) 

CHANGED: 15 MARCH 1978 
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NOTES: 

RACKS, BAYS, FANS, 
AND CABLES 

Arrows with reference designatx>rs (e. g. , n-- J1-M) 
indicate destinations of conductx>rs. 

To trace interconnections, use this diagram in con
junction with Figure 7-1 and Transport Harness 
Schematic Diagram 1254523. 

For schematics and parts information on the pwa's 
that plug into this chassis, refer as follows: 

P106, Relay Buffer Pwa: Section 3 
P107, Control Track Pwa: Accessories Manual 

7-5 

1802854 



POWER AND SERVO CHASSIS SCHEMATIC DIAGRAM TWI254487E(SHEET 3 OF 4) 

CHANGED: 15 MARCH 1978 
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NOTES: 

RACKS, BAYS, FANS, 
AND CABLES 

Arrows with reference designators (e. g_ ,p---.. JI-M) 
indicate destinations of conductors. 

To trace interconnections, use this diagram in con
junction with Figure 7-1 and Transport Harness 
Schematic Diagram 1254523. 



POWER AND SERVO CHASSIS SCHEMATIC DIAGRAM TWI254487E(SHEET 4 OF 4) 
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CHANGED: 15 MARCH 1978 
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NOTES: 

IY ALPHA & NUMERICAL CONNECTOR E£SIGNATION APPEARING 
TOGETHER IN ONE BLOCK INDICAfE THE TWO PIlIIS ARE 
CONNECTED BY A JUMPER WIRE. 

2. USE INTERCONNECT WIRING DIAGRAM 
AS A CIRCUIT TRACING GUIDE. 

~ USED WITH FR-30ZO ~ FR-3030 ELECTRONICS. 

4. UNLESS OTHERWISE NOTED; ALL RESISTORS 
ARE 1/2W, 5:%.ALL I'"USESARE FAST BLOW 

~ OPTIONAL 8V POWER SUPPLY. 

Arrows with reference designators (e. g. , p..Jl-M) 
indicate destinations of conductors. 

For schematics and parts information on the pwa's 
that plug into this chassis, refer as follows: 

PlOl, Control Logic PWA: } 
PI02, Accessory PWA: 
PI05, Solenoid PWA: 
PI04, ±12V Regulator PWA: 

Section 3 

Section 6 

7-7 

1802854 



POWER AND SERVO CHASSIS ASSEMBLY 1802816-020 

1'2 PLACES 

NOTES: 

1. ASSEMBLY NO. IS 1802816-02. 

.. . ··3. 

MARK LABEL, ITEM 15, WITH CAT. NO. AND 
SERIAL NO., PER MIL-STD-130 • 

PERMANENTLY MARK SEPARATE INSULATED 
WIRES WITH WIRE NUMBER. WIRE NUMBER 
NOT REQUIRED ON PERMANENT COMPONENT 
LEADS. 

DUAL PINS OF CONNECTORS JI0l THRU JI06 
MAY BE JUMPERED AS SHOWN, PER WIRE 
LIST. 

MARK REF DESIG APPROX WHERE SHOWN. 

CHANGED: 15 MARCH 1978· 
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POWER AND SERVO CHASSIS ASSEMBLY 1802816-020 (CaNT) 

2 PLACES 

(NEARSIDE) 
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CLAMP 

CLAMp IIARNESS ON8A~PlATE: 

CHANGED: 15 MARCH 1978 
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POWER AND SERVO CHASSIS ASSEMBLY 1802816 -020 (CONT) 

ITEM 
NO. 

3 

5 

7 

9 

10 

11 

12 

13 

14 

15 

z 

FOR Il'-'FOItMATIONON THE PWA'S THAT PLUG INTO THIS 

CHASSIS, REFER AS FOLLOWS: 

P10!, CONTROL LOGIC: 

PI02, ACCESSORY: 

PI04, :!:12V REGULATOR: 

PIOu, SOLENOID: 

PI06, RELAY BUFFER: 

PI07. CO~"TROL TRACK: 

SECTION 3 

SECTION 3 

SECTION 6 

SECTION 3 

SECTION 3 

ACCESSORIES MANUAL 

LIST OF MATERIALS 1802816D 

AMPEX SCHEMATIC 
PART NO. REFERENCE PART DESCRIPTION 

1248446-01 Capacitor asay, pwr and servo chassis 

1249162-01 T1 Transformer aSBY 

1247942-01 Defiector 

1247948-02 Baseplate 

1247951-01 Hinge block 

1247953-01 Hinge, pwb cover 

1247954-01 Housing, fan 

1247955-01 Bracket, relay mtg 

1250116-01 Cover, power and servo chassis 

1251523-01 Label Identification 

CHANGED: 15 MARCH 1978 

D 

QTY PER UNIT 

-02 

1 

1 

1 

1 

2 

1 

1 

1 

1 

1 

7-10 
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ITEM 
NO. 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

48 

49 

50 

51 

52 

53 

55 

56 

57 

58 

59 

60 

61 

62 

~3 

64 

AMPEX 
PART NO. 

1252406-01 

1248891-01 

1248892-01 

302-120 

1248133-01 

1254487 

1247944-02 

1801910-02 

1802458-02 

1801912-03 

1802858-01 

1801913-04 

013-678 

260-062 

020-225 

020-524 

030-300 

031-654 

171-238 

169-872 

150-992 

171-007 

171-006 

290-107 

560-070 

591-125 

591-126 

502-006 

310-738 

471-070 

471-073 

471-089 

169-993 

471-336 

471-337 

472-123 

496-005 

496-007 

506-013 

501-009 

501-070 

503-042 

502-003 

018-030 

269-008 

018-009 

SCHEMATIC 
REFERENCE 

TBI 

TB3 

P101 

P104 

P105 

P102 

PI06 

·CR5 

K2 

Kl 

ell 

CI0 

T2 

LIST OF MATERIALS 1802816D 

PART DESCRIPTION 

Plate handle mtg 

Terminal block, 64 term 

Terminal block, 10 term 

Clamp, cable 

Lockout 

Composite schematic 

Cover. pwb 

Control logic pwb assembly 

±12V regulator pwb assembly 

.Solenold pwh assembly 

Accessory pwb assembly 

Relay buffer pwb assembly 

Diode, silicon, CD541 

Grommet. caterpillar, .131 I-d 

Relay, 12V dc, 4 pdt 

Relay, power dpdt 

Capacitor. ceramic, .1 "F, 500V 

Capacitor, alum, 500 ~F, 150V 

RACKS, BAYS, FANS, 
AND CABLES 

QTY PER UNIT 

-02 

1 

1 

1 

1 

1 

RavE 

1 

1 

1 

1 

1 

1 

1 

air 

1 

1 

1 

1 

Terminal. quick disconnect, female. 18-22 ga S 

Contact, hermaphrodite 2 

Socket, relay 1 

Terminal, lug. crimp. ring tongue. #10, 14-16 ga 6 

Terminal. lug, crimp, ring tongue, '8, 18-22 ga 4 

Retainer. capaCitor 1 

Transformer, power 1 

Fan, unit, 1 phase, 50-60 cps 1 

Filter, fan 1 

Washer, spring lock, no 2 

Screw, captive,15/16-14 x 1. 251 Ig 1 

Screw, pan hd, *6-32 x 7/16 Ig 19 

Screw, pan hd, '6-32 x 3/4 Ig 2 

Screw, pan hd, #10-32 x 1/2 Ig 3 

Contact, hermaphrodite 1 

Screw, fiat hd, *6-32 x 3/8 Ig 4 

Screw, flat hd, #6-32 x 7/16 19 10 

Screw, pan hd, #10-24 x 1/2 19 2 

Nut, keps, 116-32 23 

Nut, keps, IIrO-32 4 

Washer, "D", #6 1 

Washer. plain, #6 73 

Wasber, plain, #10 4 

Washer, retainer 1 

Washer I spring lock, *6 58 

Adhesive, loctlte, grade C air 

Moldtng, rubber, U channel, .0311-d air 

Adhesive air 



POWER AND SERVO CHASSIS ASSEMBLY IB02BI6-02D(CONT) 

ITEM AMPEX 
NO. PART NO. 

65 

66 

70 

71 

72 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

96 

600-095 

225-084 

600-093 

089-103 

302-200 

615-002 

145-578 

616-037 

052-203 

173-492 

496-233 

302-078 

302-088 

302-429 

506-027 

471-069 

471-090 

506-014 

471-071 

471-074 

171-044 

600-234 

502-026 

99 302-016 

100 172-218 

101 171-178 

102 471-067 

103 471-335 

104 471-068 

105 290-059 

106 1254459-01 

107 1254456-02 

108 1254457-02 

109 12545ll-02 

llO 302-356 

III 302-366 

ll2 302-388 

ll3 473-331 

ll4 501-625 

115 1254458-02 

ll6 1255871-01 

117 01S-004 

l1S 260-052 

119 471-091 

CHANGED: 15 MARCH 1978 

P501 

FLI 

SCHEMATIC 
REFERENCE 

LIST OF MATERIALS 1802816D 

PART DESCRIPTION 

Sleeying, plastic shrink, black, .375 I-d 

Tape, teflon, 1 14 in 

51eeying, plastic, shrink, ,250/.125 \-d 

Handle 

Clamp, cable, 3/8 i-d 

Wire, solid, bare, #22 AWG 

QTY PER UNIT 
-02 

air 

air 

air 

air 

Connector, power circuit, plug cap. 3 male contacts 1 

Cable, jacketed, 3 cond, rubher ins, #14 AWG air 

Filter 1 

Terminal. quick disconnect, 14-16 ga 4 

Nut, cap, lock, #6-32 

Clamp. cable. loop •. 62 i-d 

Clamp, cable. loOp, .50 i-d 

Clamp, cable, loop •. 44 i-d 

Washer, "0", #6, .44 wd 

Screw, pan hd, #6-32 x .38 19 

Screw, pan hd, #10-32 x .625 19 

Washer. ''D", #10, .58 wd 

Screw, pan hd, #6-32 x .50 Ig 

Screw, pan hd, #6-32 x .88 Ig 

Terminal, ring tongue. 6 stud, 14-16 ga 

Sleeying, Ife, .034 I-d 

Washer, lock, #8. int tooth 

Clamp, cable, loop, .44 i-d 

Terminal, ring tongue. 8 stud, 14-16 ga 

Terminal, ring tongue I 10 stud, 18-22 ga 

Screw, pan hd, #6-32 x .25 19 

Screw, nat hd, #6-32 x .31 19 

Screw I pan hd, #6-32 x .31 Ig 

Terminal, ring tongue. solder, 4 stud 

Wiring harness "B" 

Wiring harness IIA" 

Heatsink assy 

Connector and pwb housing assy 

Mounting plate, strap 

Cable tie 

Cable tie 

Screw, pan hd, assemb wash. xrec, #6-32 x .50 19 

Washer, plain, #6, .156 I-d x .438 o-d 

Test panel assy 

Bracket. power supply mounting 

Adhesive 

Grommet, caterpillar 

Screw, pan hd, #10-32 x .750 19 

Items not used: 1,2,4,6,8,35,47,54,67,68,69,73, 
74,75,76,77,78,79,80 

4 

2 

1 

4 

42 

2 

6 

air 

4 

12 

2 

3 

2 

1 

1 

air 

air 

WIRE AWG/ 
NO. COLOR 

20-0 

20-0 

20-2 

20-2 

22 Bare 

FROM 

REF DES TERM 

CR5 

CR5 

T2 

T2 

T2 

T2 

ell 

Cll 

J102 

J102 

J101 

JIOI 

Cath 

AN 

PRI 

PRI 

SEC 

SEC 

10 

11 

12 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

3 

4 

5 

6 

7 

10 

RACKS, BAYS, FANS, 
AND CABLES 

WIRE LEAD LIST 18028160 

TO 

REF DES 'fERM 
K2 

K2 

TB3 

TB3 

TB3 

TB3 

TB3 

TB3 

J102 

JI02 

JI0l 

J101 

13 

14 

10 

A 

B 

c 

F 

H 

J 

K 

L 

M 

N 

S 

T 

u 

v 

W 

x 
y 

z 

1\ 

c 

I> 

JI 

REMARKS 

Use component lead 

Use component lead 

} 
Use component leads 
Use item 34 at TB3 

LM ITEM NO. 

-02 

Ref 28 

Ref 4 

I 
Ref 4 

lead at TB3 Ref 3 
Utilize component I Use item 34 

Utilize component Sleeve with 
lead item 97 

D> 81 

81 
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POWER AND SERVO CHASSIS ASSEMBLY 1802816-020 (CaNT) 

WIRE LEAD LIST 1802816D 

WIRE AWGI FROM TO LMITEM NO. 
NO. COLOR REF DES TERM REF DES TERM REMARKS -02 

- 22 Bare JI01 11 JI0l M l? 81 

- 12 N 

- 13 P 

- 14 R 

- 15 S 

- 16 T 

- 17 U 

- 18 V 

- 19 W 

- 20 X 

- 25 £ 

- 26 12 

- 27 ~ 

- 28 ! 

- 29 !! 

- 30 :!. 

- 31 ~ 

- 32 !; 

- 33 M 

- 34 ~ 

- 25 ~ 

- JI01 36 JIOI !! 

- JI04 1 JI04 A 

- 2 B 

- 3 C 

- 4 D 

- 5 E 

- 6 F 

- 7 H 

- 8 J 

- 9 K 

- 10 L 

- 11 M 

- 12 N 

- 13 P 

- 14 R 

- 15 S 

- 16 T 

- 17 U 

- 18 V 

- 19 W 

- 20 X 

. 21 Y 

- 22 Z 

- H/7 J/8 

- 22 Bare JI04 J/8 JI04 KID D> 81 

CHANGED: 15 MARCH 1978 7-12 
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WIRE 
NO. 

-
-
-
-
-
-
-
-
-
-
-
-
. 
-
-
-
-
-
-
-
-
-
-
-
-

AWGI 
COLOR 

22 Bare 

22 Bare 

14-0 

14-9 

14-5 

22 Bare 

22 Bare 

FROM 

REF DES TERM 

JI04 K/9 

JI05 5 

6 

9 

10 

11 

13 

14 

15 

17 

18 

19 

21 

JI05 22 

JI07 ~ 

12 

!! 

!! 
~/27 

JI07 £ 
P501 Uncoded 

P501 W 

P501 G 

JI05 4 

JI02 33 

WIRE LEAD LIST 

TO 

REF DES TERM 

JI04 LII0 

JI05 E 

F 

K 

L 

M 

P 

R 

S 

U 

V 

W 

Y 

JI05 Z 

JI07 27 

26 

29 

24 

12/26 

JI07 25 

FLI Line 2 

FLI Line 1 

FLI Gnd 

JI05 D 

JI02 M 

1802816D 

REMARKS 

G> 

D> 

} 

RACKS, BAYS, FANS, 
AND CABLES 

LM ITEM NO. 

-02 

81 

81 

83 

81 

81 



POWER AND SERVO CHASSIS HEATSINK ASSEMBLY 1254457-02C 

NOTES: 

ASSE "'SLY NUMBER 
15 12.54457-02. 

[PMAR II' ASH NO. IN "IRE A 
SHOWN PEA MIt·STD-I:1o. 

[}:> WIRIIJG SHOwl<./ FOR fi'EFEREIJCE 
OIJLY. 

~GES 

4~:lPlAC£S r'~~~~~~~--~~ 
3840 

2 f,LA<J.£ :; , 
2841 ( 

VIE.W 'A - A" 

ITEM 
NO. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

AMPEX SCHEMATIC 
PART NO. REFERENCE 

1247950-01 

1254885-01 

1247965-01 

1248432-01 

1254487 

1247943-02 

014-614 Q2-5.7 

014-627 Ql.6 

014-630 Q11 

047-863 R6 

047-165 R3 

059-186 R1.2.4.5 

043-601 R12.13 

581-251 CR1.3 

581-086 CR2.4 

150-142 

113-068 E5 

087-388 

173-003 E4 

310-572 

470-020 

471-067 

470-002 

476-202 

496-005 

496-007 

502-001 

502-003 

260-052 

615-011 

600-237 

615-019 

600-270 

014-703 

471-092 

471-068 

471-069 

501-009 

501-011 

501-188 

471-061 

502-002 

LIST OF MATERIALS 1254457C 

PART DESCRIPTION 

Pivot 

Heatsink 

Lock 

Adaptor 

Schematic. composite 

Flue 

Transistor, si11con, npn, CD461 

Transistor. silicon, pnp, CD522 

Transistur, silicon, npn, CD526 

Resistor. WW, 100. lOW, 5% 

Resistor, WW, 50, lOW, 5% 

Resistor. WW, .10. 5W, 3% 

Resistor, WW, 0.050. lOW, 3% 

Diode aSRcmbly 

Diode aSHcmbly 

Mounting Itit. transistor 

Terminal, turret, #4-40 int thd 

Silicone compound 

Terminal, turret, #6-32 int thd 

Stud, turnloc (fastener) 

Screw, cap, hex soc hd, #6-32 x .500 

Screw. )lan hd. #6-32 x . 25 19 

Screw. hex soc hd, #2-56 x .25 

Screw, thrd forming. #6-32 x .50 

Nut. assl'robled washer. #6-32 

Nut, aS~H'mbled washer, #10-32 

Washer. lock, #2 

Washer. lock. #6 

Grommer., nylon, (caterpillar) 

Wire. bare, 16 AWG 

Sleevlng. Tenon. 16 AWG 

Wire. bllrc, 18 AWG 

Sleeving, Teflon. 18 AWG 

Washer, mica 

Screw, Illach pan hd. #10-32 x .875 19 

Screw. milch pan hd, #6-32 x .312 19 

Screw. mnch pan hd, #6-32 x .375 19 

Washer I pluin, #6 

Washer. pluin. #10 

Washer. !lat. #6 

Screw. milch pan bd, #4-40 x .312 19 

Washer. lock. #4 

Items not used: 1. 24 

RACKS, BAYS, FANS, 
AND CABLES 

QTY PER UNIT 

-02 

2 

1 

1 

1 

Rev E 

1 

5 

2 

1 

1 

1 

4 

2 

2 

2 

8 

1 

air 

1 

2 

22 

4 

12 

16 

16 

6 

12 

16 

air 

air 

air 

air 

air 

8 

4 

4 

2 

6 

6 

16 

1 

1 

7-13 
CHANGED: 15 MARCH 1978 1802854 



POWER AND SERVO CHASSIS HEATSINK ASSEMBLY 1254457-02C (CONT) 

WIRE LEAD LIST 1254457C 

WIRE AWG! FROM TO LMITEM NO. 
NO. COLOR REF DES TERM REF DES TERM REMARKS -02 

1 18 Bare Ql Coil Q2 Base Sleeve with item 35 34 

2 18 Q2 Base Q3 Base I 34 

3 18 Q3 Base Q5 Base 34 

4 18 Q5 Base Q4 Base 35 34 

5 16 Ql EM Q2 Coil 33 32 

6 Q2 Coil Q3 Coil 

7 Q3 Coil Q5 Coil 

8 Q5 Coil Q4 Coil 

9 Q2 EM Rl A 

10 Q3 EM R2 B 

11 Q4 EM R4 B 

12 Q5 EM R5 B 

13 Rl B R2 A 

14 R2 A R4 A 

15 R4 A R5 A Sleeve with item 33 

16 Rl B R2 A 

} Sleeve with item 33 
17 R2 A R4 A 

bus with Item 32 
18 R4 A R5 A 

19 16 Bare CRI Pos R6 B Sleeve with item 33 32 

20 --- R12 A CR4 Po. 
{ R~14 

21 --- R12 B E4 - } Use component leads 

22 --- R13 A CR2 Pos Sleeve with item 35 
{ R~f14 

23 --- R13 B E5 -

24 18 Bare R3 B R6 B Sleeve with item 35 34 

CHANGED: 15 MARCH 1978 

POWER AND SERVO CHASSIS TEST 
PANEL ASSEMBLY 1254458-02C 

FAR5/0E'.,------

NOTES; 
t. ASSEMBLY NI/MBER IS 1254458-02.. 

~MAR/( AS"SY NUMBER IN ARB! SPOWN 
PER MIl..-Sro-I30. 

3. INst/fATE ALL SOLDER "TERMINALS WITII 
5HRlNK. 7lI8IN4-. 

8:>"E~ NUI'IB~RS ARE SIIOWN FOR REFERENCE ONLY 
AND DO NOT APPEAR ON 71/E PIlRT. 

I» ITEM 19 TO BE PRovl/)EO .OR USE IN TilE INSTALLATION 
OF WIRING IIARNESS "A" (125445(0) AT ASSEMBLY LevEL. 1802816. 

7-14 

1802854 

RACKS, BAYS, FANS, 
AND CABLES 

(J24) 

___ ~r'-'-' (S5) 

LOCATING KoYWAY 
ORIENTATION 

2 R.t:r;JD 

~ 

(TOWARD PIN 1) -" ~
4 

6 PLACES '"~ 
38" '.I I~~i s 

I 3 I 4 

54,<0,7,9 53,5 

SWITCH TERMINAL 
DETAIL 

FUSE TABLE 
rTEM NO. RATIN", 

.. ~"",~.s;. 
REF DES 

38 IA,S.B. 1="1 
~. .--

C) SA,F.e.. FIO,FII 
____ 0 ____ -

10 SA,FB. F4,b,7 
------- --.-- t---"-~---

II IOA,Ee.. 1"2 
-. -t··------· 

12 20A,ha1 F?l,~_e I - -- .---

13 5A,S.1:!I 1=9 ! 
37 4A,F..B. Fil I 



POWER AND SERVO CHASSIS TEST PANEL ASSEMBLYI254458-02C(CONT) 

ITEM AMPEX 
NO. PART NO. 

4 

6 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

WIRE 
NO. 

1 

2 

CHANGED: 15 MARCH 1978 

1247952-01 

1213679-01 

1248231-01 

6000006-20 

1254487 

070-007 

070-009 

070-041 

070-303 

070-020 

120-004 

119-206 

122-330 

130-013 

143-174 

171-041 

173-068 

471-060 

471-062 

471-067 

041-263 

501-006 

502-003 

502-024 

251-004 

090-lSI 

2S0-739 

502-002 

502-083 

503-005 

502-089 

502-060 

600-036 

070-042 

070-004 

1254703-02 

AWe/ 
COLOR 

---
---

SCHEMATIC 
REFERENCE 

SI 

FlO, 11 

F4,6,7 

F2 

F3,5,8 

F9 

S3,5 

54,6,7,9 

sa 

J21, 22, 23, 24 

E20 

R14 

Ml 

F12 

F1 

FROM 

REF DES TERM 

RI4 

RI4 

LIST OF MATERIALS 1254458C 

PART DESCRIPTION 

Hinge 

Label warning 

Test switch 

Knob, skirted 

Schematic 

Fuse, SA, 250V, f.b. 

Fuse, 8A, 125V, f.b. 

Fuse, lOA, 250V, f. b. 

Fuse, 20A, 250V, f. b. 

Fuse, SA, 125V. s.b. 

Switch, toggle, dpdt 

Switch, toggle, dpst 

Switch I rotary, 7 pos 

Fuse holder 

Connector. rft recpt 

Terminal. splice 

Terminal, stud, turret 

Screw, xrec. pan hd, #4-40 x 1/4 Ig 

Screw, xrec, pan hd, #4-40 x 3/8 Ig 

Screw, xrec, pan hd, #6-32 x 1/4 Ig 

Resistor, comp, lW, 2.2 kll, 5% 

Washer I plain, #4 

Washer. lock. spring, *6 

Washer. lock, int tooth, *4 

Plug, button 

Elapsed time meter 

Spacer, threaded 

Washer. lock, spring. #4 

Washer, lock, in! tooth, 3/8 i-d 

Washer I platn. non-met. .375 i-d 

Washer, lock, int tooth, 7/16 i-d 

Washer, lock, in! tooth, 1/2 i-d 

Sleeving, Teflon, .035 i-d 

Fuse, 4A, 250V, f.b. 

Fus., lA, 125V, s. b. 

Panel, test 

Items not used: 1,7. 8 

WIRE LEAD LIST 1254458C 

TO 

REF DES TERM REMARKS 

J21 Ctr Utilize component leads 

E20 --- Utilize component leads } 

QTY PER UNIT 

02 

Rev E 

4 

12 

4 

2 

1 

1 

8 

6 

1 

6 

4 

8 

6 

12 

air 

LM ITEM NO. 

-02 

ref 
24 

POWER AND SERVO CHASSIS 
CAPACITOR ASSEMBLY 1248446- 01F 

RACKS, BAYS, FANS, 
AND CABLES 

8 

9 

7 

13 2 REQ.'O (6 PLACES) 

1<'3 6PLAC£S~ 
24/8PUlCES 

GROUND TO BUS 

78/-2 781-18 781-4 781-20 

SCHEMATIC ReFERENCE 

NOTES: 
UNLESS OTHERWISE SPECIFIED. 

I. ASSY NUMBER IS 1248446-01 

3. 

MARK ASSY NUMBER IN AREA SHOWN 
PER ..... 'L·!)T-I:30. 

RESISTOR VALUES ARE 3.3K. 
1/2W, 5'10' 

4. CAPACITOf\ VALUES ARE IN 
MICROFARADS. 

~VSE 11"'6"" '0 (').11 ~ ~~ 
UF4P5, 

[;:> /!JUS SAIl"E' '10:5 4". FOil? R.F ONLY 
AWO 1)0 Alar APPE4R 01./ PART. 

VIEW "A" 
BUS BAR DETAIL 

SCALE: ~O~E 

~ 

78/-22 

(£G) 
Cg 

+20000 

4PLACE.5 

7-15 

1802854 



POWER AND SERVO CHASSIS CAPACITOR ASSEMBLY 1248446 - 01F (CONT) 

LIST OF MATERIALS 1248446 

ITEM AMPEX SCHEMATIC QTY PER UNIT 

NO. PART NO. REFERENCE PART DESCRIPTION -01 

1 1247935-01 Housing 1 

2 1247936-01 Buse 1 

3 1247937-01 Housing 1 

4 1247938-01 Base 1 

5 1247939-01 Housing 1 

6 1247940-01 Hase 1 

7 1247956-01 G round strap 1 

8 1247956-02 C round strap 1 

9 1247956-03 (j round strap 1 

10 1247958-01 Termination, grd 1 

11 063-110 Cl,2,6,7,8,9 Capacimr, 20,000 ~F, 25V 6 

12 031-832 C3,4.5 Capaciwr, 15,000 I1F, SOV 3 

13 171-007 Term lug, crimp, ring tongue #10 18 

14 173-492 Term, quick disconnect 2 

15 471-067 Screw, mach, pan hd, #6-32 x 1/4 26 

16 501-003 Washer, plain, #6 29 

17 502-002 Washer, lock, spring, #6 29 

18 041-331 R15-20 Resismr, comp, 1/2W, 5%, 33000 6 

19 611-722 Wire, insul, 16 AWG, red air 

20 611-726 Wire, insul, 16 AWG, grn air 

21 471-068 Screw, mach, xrec, pan hd, 6-32 x 5/16 3 

22 611-160 Wire, strd, iasu1, #14 AWG, 9 air 

23 611-365 Wire, strd, insul, #14 AWG, 90 air 

24 502-005 Washer. lock:, spring #10 18 

25 617-057 Wire, strd, insul, #18 AWG, 91 air 

26 617-059 Wire, strd, !nsui, #18 AWG, 93 air 

27 611-484 Wire, strd, insul, #18 AWG, 95 air 

28 617-062 Wire, strd, !nsul, #18 AWG, 96 air 

29 225-267 Tape, foam, single side air 

30 600-088 Sleeving, teflon, flex, #17 clear air 

31 1252409 Schematic composite ref 

32 171-238 Terminal, quick disconnect, 22/18 AWG 4 

33 1254487 Schematic, compcslte (FR-3000) ref 

CHANGED: 15 FEBRUARY 1976 7-16 

1802854 

WIRE 
NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

Awol· 
COLOR 

18/93 

18/91 

14/90 

18/96 

18/95 

14/9 

---
---

---
---
---
---
---
---
---
---
---
---

FROM 

REF DES TERM 

Cl I-) 

C2 (+) 

C4 (+) 

C5 (+) 

C7 (-) 

C9 (+) 

R15 

R15 

R16 

R16 

R17 

R17 

R18 

R18 

R19 

R19 

R20 

R20 

WIRE LEAD LIST 

TO 

REF DES TERM 

TBI 2 

TBI 18 

TB1 4 

'fBI 20 

TBI 6 

TB1 22 

C1 (+) 

C1 (-) 

C2 (+) 

C2 (-) 

C3 (+) 

C3 (-) 

C5 (+) 

C5 (-) 

C6 (+) 

C6 (-) 

C9 (+) 

C9 (-) 

124844G 

REMARKS 

Utilize Item 32 

Utilize Item 32 

Utilize Item 14 

Utilize Item 32 

Utilize Item 32 

Utilize Item 14 

Utilize Item 13 

Utilize Item 13 

RACKS, BAYS, FANS, 
AND CABLES 

LM ITEM NO. 

-01 

26 

25 

23 

28 

27 

22 



POWER AND SERVO CHASSIS CONNECTOR AND PWB HOUSING ASSEMBLY 1254511-028 . 

COt-.lNE.C,iOR K~ING T~Le 
DE~IGt KeYED &\WEEN 

J to, P/N5 8 ~ 9 
J \ 0, PINS \0 t " 
J 1014 PI N~ 10~ \I 
JIOS PIN~ 4 ~ 5 

JIOb PINS b.t7 
JI07 PIN~ \4~ IS 

Jlot 
8E 

Jlo1 
ej 

JI09 
d 

NOTeS .: 

/. AS.5Y No. /..5 12545/1-02. 
~ ~-4AZ.K A.ssy Nt;I:/A/A£eA ~~ ~,e M/L.-:5rLJ-/6c. 

I!:>- /AASrAL..::;: /re-.lWs 38.1 41 .. ~ 43 r'4";If!' P'/4fl' ~ ~ ,H//Re ~eA.o t:./ oS/, .sLee:t-"/NG /TEM 88 
/'Y/ TN / rEM.3' A.s ;t?€t:p(//-eeD. 

It:> COMPONeNT D5S/6NAr/OA/S cf'!v('/~8e,e/NG ".q"e~ .sht?H'N 
"&-OR "<'ErE,,eeA/CE ~,y .r DO A/t:)"'- /'Ve-CeSSAA?/C-Y AP~~ ON Th'C" ~Rr. 

CHANGED: 15 MARCH 1978 

19 

je 

b 

2~. 

qACKS, BAYS, FANS, 
AND CABLES 

43 9Pt::.~Cc.s 

Te2 ASSEMel...'(' DEtAIL 

e.CAI...E: foJOI'JE 

J8 }6PLACES 

~ 

7-17 

1802854 



POWER AND SERVO CHASSIS CONNECTOR AND PWB HOUSINGI254511-02B(CONT) 

LIST OF MATERIALS 12545l1B 

ITEM AMPEX SCHEMATIC QTY PER UNIT 
NO. PART NO. REFERENCE PART DESCRIPTION -02 

2 1247947-02 Bracket. conn mtg 1 

3 1254487 Schematic, composite RevE 

4 530-201 Spacer 44 

5 530-197 Guide 8 

6 530-198 Guide 6 

7 530-199 Rod 6 

8 530-200 Rod 2 

9 530-104 Spacer 20 

10 168-055 J104,105,106 COJUlector, pc, recp, 22 dual pin 3 

11 166-035 J7 Connector, reept. 38 contact 1 

12 139-145 J101,102, 107 Connector, pc, 36 dual pin 3 

13 169-946 J6 Connector. recpt, 20 pin 1 

14 169-999 J2 Connector. recpt. 6 pin 1 

15 169-987 J1 Connector I recpt, 3 pin 1 

16 169-145 J3 COJUlector, recpt. 9 pin 1 

l? 530-283 Guide 8 

18 493-013 Nut, locking, #2-56 2 

19 470-011 Screw. cap, hex socket, #4-40 x 7/16 19 3 

20 180-771 TB2 Terminal board 3 

21 260-052 Grommet, nylon aIr 

22 470-006 Screw, cap, hex socket. #2-56 x 1/2 Ig 4 

23 470-012 Screw. cap. hex socket. #4-40 x l/Z Ig 1 

24 471-064 Screw, pan hd, #4-40 x 1/2 19 15 

25 471-069 Screw, pan hd, #6-32 x 3/8 Ig 7 

27 471-336 Screw, Oat hd, #6-32 x 3/8 19 3 

28 496-004 Nut, keps, #4-40 19 

30 501-008 Washer. plain, #4 34 

31 501-009 Washer, plain. #6 7 

32 502-003 Washer. spring lock, #6 7 

33 503-997 Spacer, non-metallic. l/S thk 9 

34 502-002 Washer, spring lock, #4 6 

35 472-453 Screw. pan hd I #2-56 x 5/16 19 2 

36 471-065 Screw, pan hd, #4-40 x 5/8 19 6 

37 1252407-01 Plate. cover 1 

38 615-004 Wire, bare, solid, 24 AWG aIr 

39 600-232 Insulation, Teflon. #24 aIr 

40 169-318 Key, pclarlzing 6 

41 614-847 Wire, 24 AWG (CD569) wht/brn aIr 

42 172-020 Terminal lug, solder, ring tongue #2 1 

43 013-678 CR6,8-11,13-15,17 Diode, silicon (CD451) 9 

44 501-155 Washer, plain, #2 3 

45 493-168 Nut. locking, #2-56. sm pattern 4 

46 1252092-02 Housing 1 

Items not used: 1,26,29 

CHANGED: 15 MARCH 1978 7-18 
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WIRE 
NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

AWGI 
COLOR 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
24 Bare 

I 
24 Bare 

24/91 

-
-
24 Bare 

-
-
24 Bare 

FROM 

REF DES TERM 

CR6 Cath 

CR6 An 

CR8 Cath 

CR8 An 

CR9 Cath 

CR9 An 

CR10 Cath 

CR10 An 

CRll Cath 

CRll An 

CR13 Cath 

CR13 An 

CR14 Cath 

CR14 An 

TB2 2 

I 5 

8 

14 

TB2 2 

CR15 Cath 

CR15 An 

TB2 20 

CRn Cath 

CRl? An 

TB2 16 

WIRE LEAD LIST 

TO 

REF DES TERM 

TB2 2 

1 

8 

7 

9 

6 

9 

12 

11 

10 

29 

28 

29 

30 

5 

8 

11 

15 

21 

20 

21 

23 

16 

19 

TB2 7 

1254511B 

REMARKS 

Utilize comp lead 

Utilize comp lead 

0> 
t 

lJ> 
Utilize comp lead 

Utilize comp lead 

D> 
Utilize comp lead 

Utilize comp lead 

RACKS, BAYS, FANS, 
AND CABLES 

LM ITEM NO. 

-02 

43 

43 

38 

j 
41 

43 

43 

38 

43 

43 

38 

-



POWER AND SERVO CHASSIS TRANSFORMER ASSEMBLY 1249162-018 

4 PLACES 7 

@ 

NOleS: 

/. R.s.s~MI!3L Y NO. 1:5 I t?4 91('2-01. 

B:> MttlRK ASSEM8LY APPROXIMATELY WHERE 
SIJOWN,PER MIL-STD·/SO. 

[j:> REF JESlfT ARE FOP, REF DULY AND DO 
NCT APPEAR OIJ PART. 

LIST OF MATERIALS 1249162 

ITEM AMPEX SCHEMATIC 
NO. PART NO. REFERENCE PART DESCRIPTION 

1 1247514-01 Transformer 

2 171-006 Terminal lug, crimp, ring tongue, #8 

3 471-078 Screw, mach, xrec, pan head, #8-32 x 3/8 

4 496-001 Nut, assembled washer, #8-32 

6 600-158 Sleevlng, teflon, flexible, #20 AWG 

7 600-232 Sleeving, teflon, flexible, #24 AWG 

8 611-001 Wire, stranded ins, 20 AWe. blk 

9 030-300 Capacitor, cer disc, .1 JlF. 500V. 20% 

Item not used: 5 

CHANGED: 15 FEBRUARY 1976 

2. ~ PLttlCeS 

QTY PER UNIT 

-01 

1 

6 

6 

6 

./r 

air 

air 

:J 

RACKS; BAYS, FANS, 
AND CABLES 

7-19 

1802854 



POWER AND SERVO CHASSIS WIRING HARNESS "B" ASSEMBLY 1254459-03H 

"'-lOTE. ~ ~ 

[1>A..'::l~Y NO. I::' \2.54459-03. 

pMA.R..K ~'7JSY I-JO.)N ITE.M 3(; PE.R 
1';\1(_ -5TD-130. 

@:::>MA.RK. R.c.r. DE.. '::>1 (:, APPRO)<' WI-IE..R.E. 
SHaWl". 

I5>ITE.M 17 l.l'OE.O o~ JI,J2. 9 J3(II\I'STA.LL NE.XT A.CSS'<). 

I9-ITE.M 15 USE.D ON P32.4, J~,J7, P2.04, P201 
lJ~ ~J7 INS,A-LLED N/A). 

~\TEM II \j,;)E.D 0"1 P202... 

[!;:>ITE.M 10 U!:lE.O O"-l ~"2.02.. 
[§::>ITE.M 9 U<;,E,.D 0"-1 p~09. 
IJ;:>- PERMANENTLY MARK .,YP/;RATE /I./SUL/ITEO 

WIRES WITH WIRE /ylIM8cRrSEEh//f?ELE/lOL./S7/. 

~ IDENTIFY LEADS TO JIO, WITHOI/T CONN£CTlON, 
FOR OPTIONAL USE. 

CHANGED: 15 MARCH 1978 

on A.I L "A' 

DETAIL"C 

LARGE 
GUIDE PI"-l 

I'<.EYE.D IN 
P051TlO"l 2 

KEYED IN 
PO~IT\Ot-l ~ 

LARGE GiJIDIi PIN 

7-20 

1802854 

o 
o 
I 

l."~(R"'''.) 

RACKS, BAYS, FANS, 
AND CABLES 

DETAIL "p.:: 

DEiA,IL "5' 

77~OOtl •. oo---..I 

DE.T~\L. "c" 

DETA.Il.. "0' 

DE.TA.I L ~ E" 



POWER AND SERVO CHASSIS WIRING HARNESS "B" ASSEMBLY 1254459-03H (CaNT) 

LIST OF MATERIALS 1254459H 

ITEM AMPEX SCHEMATIC QTY PER UNIT 

NO. PART NO. REFERENCE PART DESCRIPTION -03 

1 611-160 Wire, stranded, insul , AWG 14. wbt air 

2 611-725 Wire, stranded, lnsul , AWG 16. wht air 

3 611-553 Wire, stranded, insul, AWG 18. wht air 

4 611-607 Wire. stranded. insul. AWG 20. wht air 

5 611-427 Wire, stranded, insul, AWG 24, wht air 

6 616-644 Wire. shielded. insul. AWG 26, wht air 

7 616-323 Cable. shielded. aod jack. 3 condo 16 AWG air 

8 166-045 P201.204 Body. rect plug. 38 pos. male shell 2 

9 166-225 tp Contact, connector. soc 4 

10 166-507 d> Contact, pin. 22-18 AWG 5 

11 166-806 » Contact. pin. 20-14 AWG 8 

12 167-022 P209 Connector, body. 6 pos 1 

13 167-199 Ref P209 Hood, connector 1 

14 169-596 P202 Body, rect plug. 15 pin shell-less 1 

15 169-872 J> Contact. hermaphrodite 14' 

16 169-971 P324 Body. recto recp, 20 pos, male shell 1 

17 169-993 [» Contact. hermaphrodite 9 

18 171-006 Ref T1.K1 Terminal, ring tongue, 8 stud, 18-22 ga 4 

19 171-007 Ref E6-19 Terminal, ring tongue. 10 stud, 14-16 ga 16 

21 171-178 Ref E6-19.C10 Terminal, ring tongue. 10 stud, 18-22 ga 4 

22 171-238 Ref TBl.3 Terminal, quick disc. 22-18 ga 17 

23 172-218 Ref Tl.K1 Terminal. ring tongue. 8 stud, 14-16 ga 7 

24 173-492 Ref TB1 Terminal. quick disc. 16-14 AWG 20 

26 262-004 Bushing. sleeved, flanged 2 

27 302-379 Tie wrap 1 

28 600-056 Sleeving. plastic. flex, blk, .625 i-d air 

29 600-061 Sleevlng, plastic, flex. blk. .313 I-d air 

30 600-063 Sleevlng. plastic, flex. blk. .438 I-d air 

31 600-090 Sleeving, plastic, shrink, blk, .191 I-d 'a/r 

32 600-092 Sleevlng, plastic. shrink. blk, .2501-d air 

33 600-093 Sleeving, plastiC, shrink. blk, .375 i-d air 

34 600-095 SleeYing, plastic. sbrlnk, blk. .5001-d air 

35 600-097 Sleeving, plastic, shrink, blk, .751-d air 

36 600-117 :!> Sleevlng. plastic, shrink. blk. 2.0 I-d air 

37 600-153 Sleeving, plastic. shrink, blk, .125 I-d air 

39 613-989 Cable, coax, 750. RG187 a/u air 

40 171-044 Terminal lug 1 

41 171-148 Term lnal lug 5 

42 173-498 Terminal lug 2 

44 616-037 Cable. Jacketed. 3 condo 14 AWG air 

45 618-001 Wire. braid, nat •• 250 wide air 

46 1256646-01 Schematic, composIte ~evA 

Items not used: 20. 25, 38.43 

CHANGED: 15 MARCH 1978 

WIRE AWG/ FROM 
NO. COLOR REF DES TERM 

1 24 P201 A 

2 26 B 

- Shield C 

3 24 D 

4 24 E 

5 26 F 

- Shield C 

6 24 J 

7 24 K 

8 24 L 

9 24 M 

10 24 N 

11 20 R 

12 20 5 

13 20 T 

14 24 U 

15 24 V 

16 24 W 

17 24 X 

18 24 Y 

19 24 Z 

20 24 AA 

21 26 BB 

- Shield MM 

22 20 DD 

335 20 EE 

23 20 FF 

24 24 HH 

25 24 JJ 

26 24 KK 

27 26 LL 

- Shield MM 

28 20 NN 

29 24 PP 

30 20 RR 

31 24 55 

32 18 P201 TT 

33 14 P202 1 

34 14 2 

35 14 3 

36 14 4 

37 14 5 

38 14 6 

3t 20 7 

40 18 8 

41 24 P202 13 

WIRE LJ::AD LIST 

TO 

REF DES 'TERM 
J102 J 

JI07 11 

J107 10 

J104 20 

J104 21 

J101 9 

JI0l 2 

JI05 10 

JI05 14 

JI07 20 

JI0l 14 

TB2 1 

Bus Bar E15-17 

TBI 24 

TBI 8 

JI02 T 

Jl02 I:J 

JI02 B 

JI02 P 

J101 6 

J101 4 

JIOI 7 

J107 1:1 

J107 14 

TB1 24 

Bus Bar 1;15-11 

TB1 B 

JI01 29 

J101 28 

JI06 6 

J24 Ctr 

J24 Shld 

J104 2 

J101 19 

Bus Bar F,15-17 

JI07 M 

J7 Chassis 
Gnd 

F3 Side 

Bus Bar E7 

F4 Side 

F5 Side 

Bus Bar 1':8 

~'6 Side 

Qll eol 

F7 Side 

J102 I-

1254459H 

REMARKS 

G> 

G> 
G> 

B; 

RACKS, BAYS, FANS, 
AND CABLES 

LM ITEM NO. 

-03 

5 

6 

5 

5 

6 

5 

5 

5 

5 

5 

4 

4 

4 

5 

5 
, 

5 

5 

5 

5 

5 

6 

4 

4 

4 

5 

5 

5 

6 

4 

5 

4 

5 

3 

1 

1 

1 

1 

1 

1 

4 

3 

5 

7-21 

1802854 



POWER AND SERVO CHASSIS WIRING HARNESS "8" ASSEMBLY 1254459-03H(CONT) 

WIRE LEAD LIST 12544591-1 

WIRE Awol FROM TO LM ITEM NO. 

NO. COLOR REF DES TERM REF DES TERM REMARKS -03 

42 24 P202 14 J102 K 

~ 43 P202 15 Kl 3 

44 P204 A J7 A 

45 B J7 B 

46 C J7 C 

47 D J7 D 

48 E J7 E 

49 F J7 F 

50 H J7 H 

51 J J7 J 

52 K J101 31 

54 M J7 M 

55 N J7· N 

56 P J7 P 

57 S J7 S 

59 T JI02 E 

60 U J7 U 

61 V J7 V 

62 w J7 W 

63 X J7 X 

64 Y J7 Y 

65 24 Z J7 Z 5 

66 20 AA Bus Bar E15-17 4 

67 24 BB J7 BB 5 

68 CC J7 CC 

69 DD J7 DD 

70 EE JI02 M 

71 FF J7 FF 

72 HH J7 HH 

73 KK J7 KK 

74 LL J7 LL 

76 24 NN JI02 4 5 

77 16 PP R3 A 3 

78 18 RR BUB Bar Ell 3 

79 24 SS S5 5 5 

80 18 P204 TT J7 Chassis 0> 3 
Gnd 

81 16-2 P209 1 F9 Side 

} Twist ~Part of Item 7 
-

82 16-9 P209 3 F12 Side Together I» See Wire No. 83 7 

83 16-0 P209 2 Bus Bar E9 D>iart of Item 7 
-

- Overall P209 4 J7 Chassis I» See Wire Nos. -
ShieLd Ground 1.82 

84 16 P324 A TBI 32 G> 2 

85 16 

I 
B TBI 32 

1 
2 

86 16 C TBI L6 2 

87 16 D TBI 16 2 

88 18 P324 F JI06 2 [9 3 

CHANGED: 15 MARCH 1978 7-22 

1802854 

WIRE 
NO. 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

108 

109 

110 

111 

112 

114 

115 

116 

117 

119 

120 

122 

123 

124 

125 

126 

127 

128 

129 

130 

132 

133 

134 

135 

136 

137 

138 

139 

AWOl 
COLOR 

24 

24 

24 

18 

24 

24 

18 

18 

20 

20 

18 

18 

18 

18 

24 

24 

FROM 

REF DES TERM 

P324 H 

J 

K 

L 

M 

N 

P 

R 

S 

T 

U 

V 

w 

P324 X 

JI01 1 

1 

2 

2 

3 

3 

3 

5 

7 

8 

10 

11 

12 

6 

14 

16 

16 

17 

17 

17 

18 

18 

20 

25 

26 

26 

27 

27 

28 

29 

29 

J101 29 

WIRE LEAD LIST 

TO 

REF DES TERM 

JI06 1 

J101 14 

JI06 4 

JI06 8 

JI06 5 

JI06 3 

JI06 18 

JI06 10 

Bus Bar E12 

JI04 17 

JI06 20 

JI06 19 

JI06 21 

JI06 22 

JI04 6 

JI02 A 

JI04 8 

JI02 B 

J2 6 

JI04 22 

JI02 C 

J7 Z 

JI02 M 

JI02 K 

JI05 17 

JI05 4 

J7 DD 

J7 R 

JI02 Y 

J7 w 

JI06 J 

J6 M 

J7 S 

JI02 F 

J7 V 

JI02 5 

J6 U 

J102 J 

TB2 19 

JI02 U 

J7 P 

TB2 29 

J7 N 

J7 M 

JI02 E 

TB2 9 

1254459H 

REMARKS 

G> 

G> 

G> 

G> 

} G> 

G> 

} G> 

G> 
G> 

D> 

} D> 

RACKS, BAYS, FANS, 
AND CABLES 

LM ITEM NO. 

-03 

5 

5 

5 

3 

5 

5 

3 

3 

4 

4 

3 

3 

3 

3 

5 

5 



POWER AND SERVO CHASSIS WIRING HARNESS "B" ASSEMBLYI254459-03H(CONT) 

WIRE LEAD LIST 1254459H 

WIRE AWGI FROM TO LM ITEM NO. WIRE 
NO. COLOR REF DES TERM REF DES TERM REMARKS -03 NO. 

140 24 JI0l 30 J7 L } [}> 5 

142 32 J7 y 

-
194 

143 33 JI02 W -
144 33 J7 X [}> 197 

145 34 P204 L 198 

146 35 JI02 S 199 

147 JI0l 36 J7 K [}> 200 

148 JI02 A JI07 25 201 

149 C JI07 29 202 

150 D J7 RR [}> 203 

152 F Ql Base 205 

153 H Ql EM 206 

154 J TBI 21 209 

156 12 P204 MM 210 

157 R JI06 9 211 

159 Z J3 2 

~ 161 A J7 FF 

162 C- Tl 11 

212 

213 

214 

163 5 Tl 13 336 

165 J JI05 9 215 

166 24 JI0Z L TB2 1 5 217 

167 20 JI04 1 R6 (A) 4 221 

168 24 2 JI07 24 5 225 

170 20 3 TBI 25 4 226 

171 24 4 Q6 Base 5 228 

172 20 5 Q6 Col 4 229 

173 20 6 JI05 5 4 230 

174 20 6 TBI 23 4 231 

175 20 7 JI06 W 4 234 

176 20 10 CIO H 4 235 

177 24 11 Q7 Base S 238 

178 20 12 Q7 Col 4 239 

179 24 13 J7 U D> 5 241 

181 20 15 TBI 26 4 
245 

182 20 16 Kl 4 4 
246 

183 20 17 CIO (+) 4 
248 

184 20 18 TB3 10 4 
250 

185 20 19 TB3 3 4 
251 

186 20 22 JI06 R 4 
252 

187 20 JI04 22 TBI 7 4 

188 20 JIGS 6 Bus Bar I E12 4 
254 

255 
189 24 JI05 11 Ql1 Base 5 

256 
190 24 JIG5 13 Q11 Col 5 

258 
191 20 JI0S 15 Q11 EM 4 

259 
192 24 JI0S 19 K2 14 5 

261 
183 26 JI06 C JI07 J 6 

263 

CHANGED: 15 MARCH 1978 

AWGI FROM 
COLOR REF DES TERM 

Shield JI06 W 

26 D 

Shield W 

24 11 

12 

13 

14 

15 

16 

JI06 17 

JI07 A 

Z 

T 

U 

V 

W 

X 

Y 

24 JI07 S 

20 TBI 1 

14 3 

18 5 

20 7 

20 8 

14 9 

20 10 

20 10 

20 11 

16 13 

16 15 

20 17 

18 19 

1.4 21 

20 23 

24 

25 

26 

27 

20 27 

16 29 

16 31 

20 TBI 31 

24 TB2 6 

I I 7 

10 

24 TB2 12 

WIRE LEAD LIST 1254459H 
--~ 

TO 
~ ..• -

REF DES TEaM 

JI07 K 

JI07 3 

JI07 4 

TB2 11 

TB2 13 

TB2 22 

TB2 14 

TB2 18 

TB2 17 

TB2 27 

TB2 27 

TB2 17 

J7 KK 

TB2 10 

TB2 13 

TB2 22 

TB2 15 

TB2 18 

S5 5 

CRI 1-) 

E4 -

CR3 1-) 

Q7 Coli 

J7 CC 

Q2 Coli 

Jl 1 

K2 8 

J2 1 

Kl 5 

Kl 1 

CRI 1+) 

E5 -
R2-R4 Junellar 

(BUN} 

Q6 Coli 

J7 BE 

Q6 EM 

Q7 EM 

Jl 3 } J2 3 

Kl 6 

Kl 2 

TB3 7 

J6 N 

J7 J 

J6 H 

J6 K 

REMARKS 

D> 

D> 
G> 
G> 

D> 

G> 

[]> 
t 
I 
I 

cl> 

RACKS, BAYS, FANS, 
AND CABLES 

LM ITEM NO. 

-03 

-

6 

- I 
5 

5 

4 

1 

3 

4 

4 

1 

4 

4 

4 

2 

2 

4 

3 

1 

4 

4 

4 

4 

4 

4 

2 

2 

4 

5 

5 

5 

5 

7-23 
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POWER AND SERVO CHASSIS WIRING HARNESS "B" ASSEMBLY 
1254459-03H(CONT) 

WIRE 
NO, 

264 

266 

268 

269 

270 

271 

273 

274 

275 

276 

278 

280 

281 

282 

283 

284 

285 

286 

287 

288 

290 

292 

294 

295 

296 

297 

298 

299 

300 

301 

318 

319 

320 

321 

322 

323 

324 

325 

328 

327 

328 

329 

AWG! 
COLOR 

24 

r 
24 

20 

24 

t 
24 

14 

20 

18 

18 

14 

14 

14 

14 

20 

20 

24 

20 

.20 

20 

20 

20 

14 

18 

16 

14 

16 

Braid 

CHANGED: 15 MARCH 1978 

FROM 

REF DES TERM 

TB2 13 

14 

17 

18 

19 

22 

23 

27 

28 

TB2 30 

J3 1 

J6 A 

J6 

CR3 

J7 

T1 

Tl 

T1 

T1 

T1 

T1 

T1 

T1 

J105 

TB1 

TB1 

J3 

J6 

J7 

.T1 

TB1 

TB1 

T1 

T1 

J104 

B 

C 

D 

E 

F 

H 

R 

W 

(+) 

a 

10 

5 

10 

6 

9 

11 

13 

18 

11 

28 

x 

n 

12 

28 

12 

WIRE LEAD LIST 1254459 ~ 

TO 

REF DES 

J6 

I 
J6 

J2 

J6 

J6 

J6 

Bus Bar 

J7 

J7 

R4-5 

Bus Bar 

CR2 

CR2 

CR4 

CR4 

CR3 

CR3 

CR1 

CR1 

K2 

Fan 

Fan 

TERM 

F 

D 

B 

C 

J 

E 

A 

p 

S 

E15-17 

A 

B 

C 

D 

E 

F 

H 

N 

h 

Junction 
(Bus) 

E1S-17 

AC 

AC 

AC 

AC 

AC 

AC 

AC 

AC 

13 

REMARKS 

I 
D>
D>
D>
D>
O> 
D> 

} Twist 4 turns/inch 

} Twist together 

} Twist together 

} Twist 4 turns/inch 

Use item 22 at TB1 

LMlTEM NO, 

-03 

5 

5 

4 

5 

4 

3 

3 

4 

4 

5 

4 

4 

J6 g!:,Si' Use item 17 at J3 & solder lug atGNI 4 

J6 

J7 

Buss Bar 

T1 

Tl 

BU88 Bar 

Buss Bar 

BU88 Bar 

ChBSSls Use item 15 at J6 & Item 42 at GND 
Gnd 

g!:,sl' Use item 15 at J7 & item 42 at GND 

E9 

Ell 

E15-17 

E14 

Use item 23 at T1 & item 19 at Buss 
Bar 

} 
Use Item 18 at T1 

Twist 2 turns/ineb 
Use item 19 at 
BU88 Bar 

Use item 24 at TB 

Use Item 18 at T1 

Sleeve w litem 24, use item 19 at 
Buss Bar 

4 

4 

2 

2 

2 

45 

7-24 
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WIRE 
NO. 

330 

333 

334 

337 

338 

339 

340 

341 

-
346 

347 

348 

349 

350 

351 

352 

353 

354 

355 

356 

357 

358 

AWG! 
COLOR 

Braid 

r 14-9 

14-5 

20 

24 

24 

24 

24 

Ctr 

Shield 

24 

24 

FROM 

REF DES TERM 

Bus Bar E6 

TB1 16 

TB1 32 

TB1 Gnd 

J107 27 

J105 5 

P201 CC 

P201 H 

P201 P 

P204 R 

P204 JJ 

J7 !!. 

J7 Y 

J10? 5 

6 

7 

30 

36 

7 

32 

34 

35 

31 

J107 I 

WIRE LEAD LIST 

TO 

REF DES TERM 

Chsssis -
Gnd 

FL1 Load 2 

FL1 Load 1 

FL1 Gnd 

Bus Bar E18 

J106 7 

J? l. 

J7 m 

J7 I!. 

J7 ~ 

J7 t 

J102 R 

J102 P 

P202 12 

J10 [JJ> 

t l J10 

J106 5 

S5 2 

TB2 16 

J102 19 

P202 H 

J10 [JJ> 

1254459H 

REMARKS 

RACKS, BAYS, FANS, 
AND CABLES 

LM ITEM NO, 
.-03 

Sleeve w/item 34, use item 19 at 45 
both ends 

Use item 24 at TB1 

,- '".". '" } 44 

Use item 40 near TB1 

Use item 19 at Bus Bar 4 

5 

5 

5 

5 

} 39 

5 

\ 

5 



POWER AND SERVO CHASSIS WIRING HARNESS ':A" ASSEMBLY 1254456-020 

ITEM AMPEX 
NO. PART NO. 

1 611-160 

2 611-725 

3 611-553 

4 611-607 

5 611-427 

6 616-644 

7 600-090 

8 600-092 

9 600-153 

10 200-002 

11 171-238 

12 173-492 

13 169-993 

14 169-872 

15 171-178 

16 171-041 

17 169-999 

18 1254487 

19 169-993 

CHANGED: 15 MARCH 1978 

SCHEMATIC 
REFERENCE 

(Ref MI) 

JI08 

LIST OF MATERIALS 1254456D 

PART DESCRIPTION 

Wire, strd, ins. AWG 14, wht 

Wire, strd, ins, AWG 16, wht 

Wire, strd, ins. AWG 18. wht 

Wire, strd, ins, AWG 20, wht 

Wire, strd, ins, AWG 24, wht 

Wire, shielded, ins, AWG 26, wht 

Sleeving, plastic, shrink, .191 i-d 

Sleeving, plastic, shrink, .250 i-d 

Sleeving, plastic, shrink, .125 i-d 

Marker. band, plain 

Terminal, quick-disc, fern, 18-22 AWG 

Terminal, qUick-disc, fern, 14-16 AWG 

Contact. hermaphrodite 

Contact. hermaphrodite 

Terminal, ring tongue, 10 stud, 22-18 AWG 

Terminal. splice 

C Omlector body, 6 contact 

Schematic, composite 

Contact, hermaphrodite 

1. Harness assembly part no. is 1254456-02. 

2. Mark assembly no. on item 10 per MIL-STD-
130. 

3. Items 11 and 12 used at TBl, TB3. 

4. Item 13 used on J3. Installed next assembly. 

5. Item 14 used on J6 and J7. Installed next 
assembly. 

6. Items 7 thru 10 to be assembled as required 
per HC2-4 and HC2-5. 

7. Item 15 used at bus bar. 

8. Mark reference designation on insulating 
sleeve. 

9. Permanently mark separate insulated wires 
with wire number. 

10. Item 19 used on JIOS. 

QTY PER UNIT 

-02 

air 

air 

air 

air 

air 

air 

air 

air 

air 

air 

15 

Rev E 

4 

WIRE AWGI 
NO. COLOR 

107 26 

Shield 

118 24 

121 24 

131 24 

141 24 

332 24 

151 24 

155 24 

158 24 

160 24 

164 24 

169 24 

180 24 

195 26 

Shield 

196 24 

204 26 

Shield 

208 24 

216 20 

218 14 

219 18 

220 18 

222 16 

223 18 

224 24 

227 14 

232 18 

233 18 

236 20 

237 20 

240 18 

242 14 

243 14 

244 24 

247 20 

249 20 

253 20 

257 24 

260 24 

262 24 

265 24 

267 24 

272 24 

277 24 

FROM 

REF DES TERM 

JIOI K 

JIOI 2 

JIOI 13 

JIOI 15 

JIOI 25 

JIOI 30 

JIOI 34 

JI02 E 

JI02 M 

JI02 X 

JI02 ~ 

JI02 !! 
JI04 2 

JI04 14 

JI06 L 

JI06 E 

JI06 6 

JI06 M 

JI06 N 

JI07 16 

TBI 2 

TBI 3 

TBI 4 

TBI 5 

TBI 5 

TBI 6 

TBI 7 

TBI 9 

TBI 12 

TBI 13 

TBI 15 

TBI 17 

TBI 19 

TBi 21 

TBI 22 

TBI 23 

TBI 25 

TBI 26 

TBI 28 

TB2 I 

TB2 7 

TB2 10 

TB2 13 

TB2 15 

TB2 22 

TB3 5 

WIRE LEAD LIST 
--

TO 

REF DES TERM 

SI 9 

J21 Shield 

S4 1 

S7 1 

81 R 

S3 i 

83 :! 

83 ,; 

81 14 

88 Swgr 

86 .\ 

S6 l 

SI :! 

S3 :i 

J22 Ctr 

J22 Shld 

S7 0\ 

J23 Clr 

J23 ~'hld 

S4 0-

Fll J':nd 

F8 \<nd 

F7 I<nd 

F4 I<od 

FI2 j':nfl 

F6 I':nd 

86 " 
F8 Slde 

F2 Slde 

F2 1-:nd 

Fl I':nd 

FlO End 

F9 ":nd 

F3 I':nd 

F5 I<nd 

SI 1 

FlO :-lldc 

Fll ~lde 

MI ., 

88 1 

88 .. 

88 :< 

88 ·1 

S8 h 

88 !i 

n Side 

1254456D 

REMARKS 

} 

} 

RACKS, BAYS, FANS, 
AND CABLES 

LM ITEM NO. 

-02 

6 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

6 

5 

6 

5 

4 

1 

3 

3 

2 

3 

5 

I 

3 

3 

4 

4 

3 

I 

I 

5 

4 

4 

Twist together with wire no. 293 [):::: 4 

5 

5 

5 

5 

5 

5 

5 

7-25 
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POWER AND SERVO CHASSIS WIRING HARNESS ''A" ASSEMBLY 
1254456-020 (CaNT) 

WIRE LEAD LIST 12544560 

WIRE AWGI FROM TO LM ITEM NO. 
NO. COLOR REF DES TERM REF DE8 TERM REMARKS -02 

279 24 J3 4 86 1 5 

289 24 J6 W 89 1 5 

291 24 J7 T 83 4 5 

293 20 K2 12 M1 1 Twist together with wire no. 253[]:::> 4 

302 24 81 2 56 3 5 

303 24 81 4 F5 Side 5 

304 24 81 5 F6 Side 5 

305 24 81 6 F9 Side 5 

306 24 81 7 F7 Side 5 

307 24 81 10 F12 Side 5 

308 24 81 11 F3 Side 5 

309 24 81 12 F4 Side 5 

310 24 81 13 sa 5 5 
Swgr 

311 24 81 18 R14 E20 5 
Swgr 

312 24 sa 2 Bus bar E~ 
17 5 

313 24 sa 2 S7 2 5 

314 24 S5 6 Bus bar E18 5 

315 24 S5 4 81 3 5 

316 24 87 3 56 3 5 

317 20 Bus bar E~ 
17 

J21 8hld 4 

331 24 87 2 89 2 5 

342 18 J108 5 Bus bar E-fu G2> 3 

343 18 JI08 6 J7 EE 

t 
3 

344 20 J108 1 TB3 4 
} Twist together 

4 

345 20 JIOS 2 TB1 27 G2> 4 

CHANGED: 15 MARCH 1978 

RACK ASSEMBLY 1802789 - 01A 

7-26 

1802854 

ITEM 
NO. 

1 

2 

3 

4 

5 

6 

7 

12 

13 

14 

15 

18 

19 

20 

21 

22 

23 

24 

25 

28 

29 

30 

31 

32 

33 

34 

AMPEX SCHEMATIC 
PART NO. REFERENCE 

1247259-04 

1248099-02 

1250763-01 

1251523-01 

125230()"'01 

1254747-01 

1802795-01 

145-637 

260-052 

302-356 

302-366 

470-017 

470-019 

471-069 

471-070 

471-087 

471-606 

472-487 

475c044 

496-005 

501-009 

501-011 

502-003 

502-004 

502-005 

502-014 

LIST OF MATERIALS 1802789 

PART DESCRIPTION 

Rack, system mtg 

Power chassiS cover 

Brace, rack cabinet 

Label, identification 

B racket, stay 

Power chassis assembly 

Fan assembly 

Connector, pwr plug, 3 soc 

Grommet, caterpillar 

Mtg pIate, strap 

Cable tie 

Screw, cap, hex soc, 6-,32 x .31 

Screw, cap,. hex soc, 6-32 x .44 

Screw, pan hd. xrec. 6-32 x .38 

Screw, pan hd. xrec, 6-32 x .44 

Screw, pan hd, xrec. 10-32 x . 38 

Scre.w. truss hd, xrec, 6-32 x .25 

Screw, pan hd, xrec, 1/4-20 x .50 

Screw, pan hd, xrec, 8-32 x .38 

Nut, hex, keps, 6-32 

Washer, flat, #6 

Washer, flat, #10 

Washer, lock, spring, #6 

Washer, lock, spring, #8 

Washer, lock, spring, #10 

Washer, lock. ext tooth, #6 

Items not used: 8,9,10,11,16,17,26,27 

RACKS, BAYS, FANS, 
AND CABLES 

QTY PER UNIT 

-01 

1 

1 

1 

1 

1 

1 

1 

1 

air 

4 

4 

2 

4 

3 

7 

4 

4 

4 

2 

10 

16 

4 

6 

2 

4 

1 



RACK ASSEMBLY 1802789 -01A (CONT) 

~'} 5 PLACES 

~ I"IRST 10-32 HOL.I!. 

. [.312:t:.03J 

~---=F14'=f:=--.l=:= @> 

Alores: 

"'----J8.3J:!".t% 

[p> 

~---.t7. 75" MII..I. -------.--1 

IP-

Pc 

4 PL/KE BETNEB/ 
PAUEL1eACK 

I . . ASSY/CATALOG A.JO. IS .£802789-0.1. 
[g:> M.<fRK IO£J.lTIF/CATIOJ.l LA8o.. (IT.£M 4-) 

WITI{ CATALOG "'UMBER, 'S£R/AL JitlM13£R; 
MOD£lI/VMB£R E.7C.J PG-R MIL- STO-.t3q, ;1A/LJ 
//JSTALL APP20)(. WHEIi!.1: -5HOWIJ. 

[};> l7,u 80TH rRotUT AVD REAli!. RAILS,CO.LIFII<M 
DIMG.uSIO/vS SHOWIJ. 

3PLA'CEf 

VIEW IJ-IJ 

rr . 
I 

fO: 0 0 0 -D' :U 

RACKS, BAYS, FANS, 
AND CABLES 

2 PLAc:e,.s 

7-27 
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POWER CHASSIS ASSEMBLY 1254747-01A 

o 

o 

J501 

14 
2 P:-'-S 

'l9li : ~~~~~~~~~~~~=-;EI'2 PLACE =t== 2 R~Q 

171) 

NOTE5: 
I. A'*'Y IJO !:; 1254747-01. 

t->r-" MARK ~SY AOPI<OC WI-IEl<'E S=WN 
~ PEQ. MIL.~lD-lao, 
f);> ReS,I='>'TOR RSOI 15 SUPPLIED WIT~ LlG+lf I=llITUR,E, ITEM G" 

f":1t-... CUT 2.0 \.G-, PIECE O~ ~LeeVING- ITEM 31 MARK .J50~. AND 
t,;:J-'" :;up OVEIi! ITEM 8, DO NOT SlI1I~'" IN Pi:A\:e.. 

r." ~'''' "''''-''_to.''' 
'7 .... 'I~. 

F502 

7-28 

1802854 

J502 
AC IN 

05501 

~ 

a 0 

NEUT(N) 
DUPLEX OUTLET 
TERM INAL DIAGRAM 

HOT (B) 

RACKS, BAYS, FANS, 
AND CABLES 

(:502 

lOA 

~501 

lOA 

BU( 

WI-IT 

SCf.lEMATI( WIRING- DIAG-I<AM 
(ALL ITEM NO'S ARE REI=ERENCE) 

W~T N 

eLK B 

G 

BLK B 

FRONT 

OUTLET 

REAR 
OlJTLE:T 



POWER CHASSIS ASSEMBLY 1254747-01A (CaNT) 

ITEM AMPEX 
NO. PART NO. 

1 1248622-03 

2 060-008 

3 070-041 

4 126-018 

5 130-013 

6 132-044 

7 145-58] 

8 145-640 

9 149-055 

10 171-007 

11 171-016 

12 171-01B 

13 171-0B2 

14 172-218 

15 267-023 

16 296-004 

17 471-452 

18 471-606 

19 496-005 

20 501-009 

21 502-027 

22 502-064 

24 600-097 

25 611-010 

26 611-158 

27 611-160 

28 611-256 

29 611-498 

20 616-042 

31 600-117 

SCHEMATIC 
REFERENCE 

DS501 

F501.502 

CB501 

J501 

J502 

LIST OF MATERIALS 1254747A 

PART DESCRIPTION 

Pane I, front 

Lamp, neon 

Fuse. cartridge. lOA fast blow 

Circuit breaker, 25 amp. 2 pole 

Fuseholder 

Light fixture. indicator. neon 

Connector. recp outlet, 3 female cont 

Connector, recp, 3 male contacts 

QTY PER UNIT 

-01 

Outlet, duplex reop. 3 female cont 2 

Terminal lug, crimp #10 stud, 16-14 AWG 2 

Terminal lug, crimp #10 stud, 12-10 AWG 4 

Terminal lug, crimp #8 stud, 16-14 AWG 6 

Terminal lug, crimp #8 stud, 12-10 AWG 2 

Terminal lug, crimp #8 stud, 16-14 AWG 2 

Insulator cap, binding post 4 

Cord. lacing. black air 

Screw, truss hd, xrec drive, #6-32 x .375 19, sop 2 

Screw, truss hd, xrec drive, #6-32 x .250 19, sst 4 

Nut, hex, captive washer, #6-32, scp 2 

Washer, plain, #6, scp 4 

Washer, lock, int tooth, #10, scp 4 

Washer. lock, int tooth, 1/2" wnp 2 

Sleeving. shrink •. 750/.375 blk a/r 

Wire, strd, ins, 20 AWG. wht air 

Wire. gtrd, ins, 14 AWG, blk air 

Wire, strd, ins, 14 AWG, wht air 

Wire, strd, ins, 20 AWG, blk air 

Wire, strd, ins, 14 AWG. grn air 

Cable, 3 cond, 12 AWe, neo jkt air 

Sleeving. shrink. 2.00/1. 00 blk a/r 

Item not used: 23 

WIRE AWG/ 
NO. COLOR 

1 14/5 

2 14/9 

3 14/0 

4 12/5 

5 12/0 

6 12/9 

7 14/0 

8 14/0 

9 14/0 

10 14/0 

11 14/9 

12 20/9 

13 20/0 

14 14/5 

15 14/9 

FROM 

REF DES TERM 

J501 G 

J501 N 

J501 B 

J502 G 

J502 B 

J502 N 

Ac outlet B 
rear 

F501 Tip 

CB501 Line a 

F502 Side 

CB501 Line b 

CB501 Load b 

CB501 Load a 

Ac outlet G 
rear 

Ac outlet N 
rear 

WIRE I.EAO LIST 

I~E-:1 TO 

REF DES 

Ac outlet t; 
front 

CB501 Load b 

CB501 Load a 

Ac outlet r; 
front 

C1l501 j,ine a 

CB501 Line b 

F'501 Side 

CB501 [,oad a 

F502 Tip 

Ac outlet R 
front 

Ac outiet N 
front 

DS501 1 

D8501 ., 

Ac otitiet (; 

front 

CB501 l,oad b 

1254747A 

REMARKS 

RACKS, BAYS, FANS, 
AND CABLES 

--,.-._---
LM ITEM NO. 

01 

29 

27 

26 

30 

30 

30 

26 

26 

26 

26 

27 I 

25 

28 

29 

I 27 

I 
I 
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SECTION 8 
PREVENTIVE MAINTENANCE 

Complete preventive maintenance procedures for the FR-3000 

Tape Transport are included in Section 6 of the applicable 

operator/system manual. See Ampex manual 1802852 for 

the FR-3010, or 1802853 for the FR-3020. 
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VOLTAGE REGULATORS 

GENERAL 

This section gives procedures for the adjustment of the 

FR-3000 tape transport. When any non-catastrophic mal

function of the transport is noted, the applicable adjustment 

procedure(s) should be performed before assuming the 

presence of defective components. 

±12V, +5V REGULA TOR ADJUSTMENT 

The ±12V regulator and its included +5V regulator are the 

only adjustable power supplies in theFR-3000 transport. 

To adjust the output of the regulators, proceed as follows: 

a. 

b. 

c. 

d. 

e. 

f. 

g. 

Connect a digital voltmeter to the TEST SELEC

TOR output jack (bnc connector) on the power 

and servo chassis test panel. 

Turn the TEST SELECTOR switch to the -12V 

position. 

Press the POWER pushbutton on the control unit 

to turn power on. 

Adjust R23 on the ±12V regulator pwa P104 (see 

Figure 9-1) for -12 (±O. 2)V. (If the regulator 

will not adjust to within tolerance, use normal 

troubleshooting techniques to solve the problem). 

When the -12V is adjusted to within tolerance, 

turn the TEST SELECTOR switch to the +12V 

position. Since the +12V tracks the -12V, the 

reading should be +12(±0.5)V. (A slight read

justment of R23 may be made to bring the +12V 

within tolerance, so long as it does not put the 

-12V out of tolerance.) If the +12V is not within 

tolerance, but the -12V is, troubleshoot the 

+12V circuit of the regulator. If both measure

ments are within tolerance, this adjustment is 

completed. 

Turn TEST SELECTOR switch to the +5V pOSition. 

Adjust R33 on the ±12V regulator pwa (see Figure 

9-1) to read +5(±0. 25)V. 

REEL SERVO 

R33 
+5 VOLT 
ADJUSTMENT 

R23 
±12 VOLT REG 
ADJUSTMENT 

TEST 
SELECTOR 

Figure 9-1. Voltage Regulator Adjustment Points 

REEL SERVO ADJUSTMENT 

The reel servo should be adjusted before the capstan servo 

is adjusted. This is necessary because of the interconnec

tion of the two servo systems. 

TENSION BALANCE ADJUSTMENT 

To adjust the tension balance control of the reel servo, 

proceed as follows: 

a. Load and thread a full reel of tape on the trans

port. Turn power on. 

b. 

c. 

d. 

e. 

f. 

Each reel of tape must be half full for this adjust

ment. Move the tape in fast mode so that each 

reel is half full. 

Remove the dust cover from the upper reel servo 

mda assembly. 

With a tape speed of 3-3/4 ips selected, check the 

vacuum gage (inside the transport cabinet) for a 

reading of 11 to 12 inches of water. If necessary, 

adjust TOOl so that this reading is obtained. 

In the stop/ready mode, while visually observing 

the upper reel, move switch S1 on the upper reel 

servo pwa (see Figure 9-2) down and up several 

times. If the tension balance adjustment poten

tiometer (R28) is set correctly, there is no 

movement of the tape reel; i. e., motor torque 

is equal and opposite to the effect of the vacuum 

drawing tape into the chamber. If no movement 

is observed, no adjustment is necessary. Set 

Sl to the up position and proceed to step~. If 

there is movement, proceed to step !: 

If movement is observed, adjust R28 until there 

is no movement while switching Sl down and up 

several times. When the adjustment is complete, 

set Sl to the up position. 

SERVO GAIN 

TENSION BALANCE 

SWITCH Sl 

SECTION 9 
ADJUSTMENT PROCEDURES 
g. Repeat steps.!! through ~ or !..for the lower reel 

servo mda assembly. Then proceed to the photo

cell amplifier adjustment. 

PHOTOCELL AMPLIFIER ADJUSTMENT 

To adjust the photocell amplifier of the reel servo, proceed 

as follows (refer to Figure 9-2): 

a. 

b. 

c. 

To be sure to achieve satisfactory results from 

this procedure, clean the vacuum chamber first. 

Refer to the applicable operator/system manual 

(e.g., Ampex 1802852 or 1802853) for the clean

ing procedure. 

Connect the oscilloscope to TP1 and to ground 

(TP4) on one of the reel amplifier boards (P401). 

Set the vertical gain on the oscilloscope to 5V /cm 

and switch it to the dc position. Set Sl to the 

down position. 

Manually move the reel associated with the amp

lifier being tested, and observe that the trace 

varies vertically as the depth of the tape loop in 

the vacuum chamber changes. Maximum tape in 

the chamber should result in a maximum negative 

excursion of the trace; minimum tape in the cham-

GND TP5 ----~---___ _ 

TP2 

OSC IN TP3 

GND TP4 

TP1 

TAPE POSITION 

PHOTOCELL GAIN 

Figure 9-2. Reel Hcrvo Adjustment Points 
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REEL SERVO 

d. 

e. 

f. 

g. 

ber should result in a maximum positive excur
sion of the trace. Check for a +8V to -8V (±1. OV) 

excursion. If the levels are correct, set SI to 

the up position and then check the other servo 

board by doing steps!!,., ~ and £. If the levels 

are not correct, proceed with steps ,g, !:. and i: 

Adjust tape position control RIO on the reel amp

lifier board to make the positive and negative 

excursions of the trace equal on either side of 

the OV reference. 

Adjust photocell gain control R5 sO that the excur

sion of the trace is from +8V to -8V(±1. OV). 

Open shorting switch SI on the reel amplifier 

board (toggle in up position). 

Repeat the procedure on the other reel servo 

board. 

If all the adjustments performed on the two reel servo 

boards were satisfactory, both reel servos should now be 

operating with the tape loops near the center of the vacuum 

chamber. 

REEL SERVO LOOP GAIN ADJUSTMENT 

To adjust the servo loop gain to its proper setting, proceed 

as follows: 

a. 

b. 

c. 

d. 

For this adjustment 14 inch reels are required, 

each reel half full of tape. 

Connect an oscillator to the oscillator input test 

point TP3 on one of the reel servo boards. 

Ground is available at TP5. 

Turn the power on. When the vacuum pressure 

in the vacuum chambers is adequate, initiate 

the forward reproduce mode at a tape speed of 

3-3/4 ips. 

With an oscilloscope connected to TP1, monitor 

~d adjust the oscillator for an 8 Hz Signal for 

'I inch tape or an 12 Hz signal for 1/2 inch tape at 

an output level of 1-2V rms. 

,CHANGED: 15 MARCH 1978 

CAPSTAN SERVO 

e. 

f. 

g. 

Note the voltage swing at TPl. Connect the 

oscilloscope to TP2. The voltage SWi!g at TPI 

should be twice that at TP2. If it is not, adjust 

servo gain control R37 until a 2:1 ratio is reached. 

The voltage values may change during this adjust

ment, but the object of the adjustment is the 2:1 

ratio. 

Repeat the above procedure for the other reel 

servo board. 

Replace the dust cover on each reel servo mda 

assembly. 

CAPSTAN SERVO ADJUSTMENT 

In order to adjust the capstan servo, the following test 

equipment is required: 

a. 

b. 

An oscilloscope with 15 MHz response and 

5.0 mV /division sensitivity. 

A capstan servo extender card, Ampex 1254600. 

This procedure assumes a working system. Only misadjust

ment of R267 (ramp gain) and R180 (anti-reverse) can cause 

malfunctioning at 1-7/8 ips or below. Therefore, these 

adjustments are made first. For a schematic diagram, as

sembly drawings, etc., of the capstan servo, see Section 5 

of this manual. See Figures 9-3, 9-4, and 9-5 in this sec

tion for location of components. 

PRELIMINARY ADJUSTMENTS 

On capstan servo printed wiring assembly (pwa) Al (Figure 

9-3) adjust potentiometer R117 (l-e-d current) fully cw 

(Figure 9-4). Adjust R180 (anti-reverse) fully cwo Place 

jumper JPR102 in the N poSition (between E104 and E105). 

RAMP SOURCE VOLTAGE ADJUSTMENT 

a. 

b. 

c. 

d. 

With transport power off, remove capstan servo 

pwa A2 from the servo card cage. Place the pwa 

on the extender card (Ampex 1254600) and plug 

the extender into the connector for A2. 

With the transport in stop mode, use a dc volt

meter or oscilloscope to monitor between TP205 

and COM (Figure 9-5). 

Adjust potentiometer R284 for a reading of +2V. 

Turn off transport power. Remove the extender 

and pwa. Replace the pwa in its position. 

RAMP GAIN ADJUSTMENT 

a. 

b. 

c. 

d. 

e. 

f. 

With transport power off, put.pwa Al on the ex

tender and plug the extender into the position for 

AI. 

Put the transport into the stop mode. 

Monitor TP107 (signal) and TP106 (ground) with 

an, oscilloscope. 

Set the oscilloscope sweep rate to5 !-Is/division, 

and vertical sensitivity to 100 m V / division. 

Select 1-7/8 ips and switch into forward mode. 

Until R1BO (anti-reverse) is correctly adjusted, 

this command may cause the capstan to run slowly 

in the reverse direction. To obtain normal opera

tion, stop the capstan puck with your hand. Then 

release it. The capstan /!hould now run in the 

correct direction, but not necessarily in sync 

until R267 (ramp gain) is correctly adjusted. If 

R267 is at one of its extreme positions, the capstan 

may not run at all1n the correct direction at 

the selected tape speed. In this case, switch 

successively to higher tape speeds until sync 

is achieved. Then slightly readjust R267 to 

obtain sync at successively lower tape speeds 

until 1-7/8 ips is reached. 
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VACUUM HOUSING 
ASSEMBLY AIR SHUTTER 

g. 

AIR PRESSURE 
ADJUSTMENT 

CAPSTAN 
SERVO 
CARD 
CAGE 

PWAA1 

PWAA2 

Figure 9-3. Component Locations 

With the oscilloscope set as in step ~ adjust the 

setting of R267 (ramp gain) on pwa A2 to obtain 

the displ8¥ indicated in Figure 9-6. (The figure 

does not indicate either the total ramp amplitude 

or duration. The object of the adjustment is to 

assure that the ramp reaches an amplitude of 

400 mV in 25 !-Is. ) 



CAPSTAN SERVO 

TPI0.5 
L-E-D 
CURRENT 

JPRIo.l 
HARMONIC ---
ADJUST 

RU6 
HARMONIC 
NULL 

R117 
L-E-D 
CURRENT 

TPI0.2 
COMMON 

TPI0.7 
RAMP SIGNAL 

TPl0.6 
COMMON 

R145 
----- OFFSET 

R160. 
GAIN 

JPRl0.2 
NORM/HI SLEW 

000597 

Figure 9-4. PWA Al 

ANTI-REVERSE ADJUSTMENT 

a. 

b. 

c. 

d. 

Extend pwa AI. Turn on transport power. 

Select the second lowest tape speed (3-3/4 ips in 

high range, 1-7/8 ips in low range). Select for

ward mode. 

If the capstan runs forward, turn it in the reverse 

direction by hand until it runs in the reverse di

rection. 

When the capstan is running in the reverse direc

tion, slowly turn R18o. ccw until the capstan stops 

and then runs forward. Advance R18o. 1/8 turn 

ccw from the point at which the capstan starts to 

run forward. This completes the procedure. 
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OFFSET ADJUSTMENT 

a. With the oscilloscope, monitor test points TPI0.7 

(signal) and TPI0.6 (ground). 

b. Select forward mode at 60. ips. As necessary, 

adjust potentiometer R145 (offset) for a ramp 

height of 60.0. mV o.-to-peak. Stop the tape. 

Leave Al on the extender. 

TP2o.3 
PHASE 
COMPARATOR 

{ 

TP2o.4 
FOR 
FACTORY 
TESTS 

R267 
RAMP GAIN 

TP2o.l 
TACH 
SIGNAL 

ADJUSTMENT PROCEDURES 

TP20.2 
REFERENCE SIGNAL 

COM 
___ ---- TEST 

POINT 

\ 

JPR2o.6 
H/L(L 
ONLY IN 
LOW SPEED 
RANGE, HIGH 
SLEW MODE) 

000598 

Figure 9-5. PWA A2 

L-E-D CURRENT ADJUSTMENT 

a. With Al still on the extender, use the oscilloscope 

to monitor test points TPlo.5 (signal) and TPIo.2 

(ground). 

b. Select forward mode at 1-7/8 ips. 

c. As necessary; adjust potentiometer R117 (l-e-d 

current) for a 3V p-p sine wave. Leave the 

transport in forward mode at 1-7/8 ips, and per

form the following harmonic null adjustment. 

HARMONIC NULL ADJUSTMENT 

a. With the transport still in forward mode at 1-7/8 

b. 

ips, monitor test points TPIo.3 (signal) and TPI04 

(ground). 

As necessary, adjust potentiometer RU6 (har

monic null) for the correct waveform as shown in 

Figure 9-7. 

NOTE 

If this adjustment cannot be made to produce the 

correct waveform, remove jumper JPRIo.l from 

its position between terminals EIo.l and EIo.3, and 

install it between EIo.l and Elo.2. Then perform 

step,!?, above, again. 

9-3 
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CAPSTAN SERVO 

25J,Ls 

./ 
~ 

/ 
~ 

100 mV/div. 
V 

t/ 
~ 

START OF 
RAMP 

/ 

~ 
V , 

5 J,Ls/div 
000601 

Figure 9-6. Ramp Gain Waveform 

CORRECT 
ADJUSTMENT 

RU6 MIS
ADJUSTED 

V" 20 mV/div 
000599 

H = 200 J,Ls/div 

Figure 9-7. Harmonic Null Adjustment Waveforms 

TACH MODE GAIN ADJUSTMENT 

a. Extend pwa A2. With tre oscilloscope, monitor 

test point TP203 (phase comparator) and the test 

point marked COM (common). 

b. 

c. 

Select the lowest tape speed and forward mode. 

Employing negative sync, adjust the oscilloscope 

to view one phase-comparator waveform. 

Observe the trailing edge of the phase-comparator 

waveform. Adjust R160 (gain) on board Al for 

minimum time variation of the trailing edge of the 

waveform. This completes the capstan servo 

adjustment procedure. 

TAPE MODE GAIN ADJUSTMENT 

For gain adjustment in tape-sync mode, set R160 either for 

CHANGED: 15 MARCH 1978 

minimum flutter or minimum time-base error (tbe), accord

ing to the requirements of the data to be reproduced. 

HIGH SLEW MODE 

No special adjustments are required in the high-slew mode. 

However, to check for operation in this mode, move jumper 

JPR102 on board Al to the HI SLEW poSition (between termi

nals E105 and E106). If the low speed range, 15/16 ips to 

60 ips, is selected, place jumper JPR206 on board A2 in the 

L position (between E215 and E216). (If the high speed range 

1-7/S ips 10 120 ips, is selected, leave JPR206 in the H po

sition -- between E216 and E217.) In the high-slew mode, 

the capstan should go into sync at tape speeds of 7-1/2 ips 

to the highest speed selectable. Speeds below 7-1/2 are 

locked out. 

VACUUM (TAPE TENSION) 

VACUUM (TAPE TENSION) ADJUSTMENT 

Tape tension is a function of the vacuum; therefore, it is 

important to obtain the correct vacuum setting. Tape ten

sion is correct when the tape pack is correct in all modes 

of operation, i. e., neither too loose or 100 tight. Too 

loose a pack may be defined as one which will slip when a 

pull of less than 30 ounces is applied to the tape end. A 

pack which is too tight is one which shows signs of edge 

curl or spoking. 

When the vacuum is adjusted 10 obtain the 6 speed nominal 

reading on the vacuum gage (see Table 9-1 or Table 9-2), 

the tape tension is set at a nominal value for tape speeds 

from 1-7/S to 60 ips. If the equipment is 10 be operated 

exclusively at a specific tape speed, refer to Table 9-1 

or 9-2 for the amount of vacuum required to obtain optimum 

tape tension at the tape speed desired. Table 9-1 or 9-2 

also lists the vacuum required to obtain nominal tape ten

sion for a group of two or three adjacent tape speeds. If 

such a group of speeds is to be used predominantly, set 

the vacuum accordingly. If the tape pack is too tight or 

too loose (this could be caused by equipment being moved 

to a radically different altitude, or by severe power-source 

voltage changes), optimization of tape tension may be ob

tained by increasing the amount of vacuum (if tape packing 

is too loose) or by decreasing the amount of vacuum (if tape 

packing is too tight). 

The vacuum system should be adjusted properly before the 

transport pulls tape. To adjust the vacuum system, proceed 

as follows: 

a. 

b. 

Check that the vacuum hose is clamped securely 

to the vacuum housing and to the transport. 

Set the HIGH-NORMAL VACUUM switch (S101) 

on the vacuum housing to NORMA L. 

NOTE 

With S101 set at NORMAL, full ac line 

voltage is applied to the vacuum blower 

. motor. For the highest record/reproduce 

tape speed (120 ips or 60 ips) plus scan 

and fast, vacuum pressure is adjusted by 

9-4 
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c. 

d. 

e. 

f. 

g. 

h. 

i. 

j. 

k. 

setting the air valve shutter. At lower 

tape speeds, the ac voltage is applied 

through variable autotransformer T601, 

which sets the vacuum pressure. With 

S101 set at HIGH, line voltage 10 the 

blower motor is boosted for extra vacuum 

capability (as required for high altitude 

locations or other conditions that require 

additional vacuum). 

Set the air valve shutter, on the vacuum plenum 

chamber beneath the blower, to the approximate 

pOSition shown in Figure 9-SA. 

Thread tape on the transport and position tape 

loops in the vacuum chambers as shown in Figure 

9-SB. The loops will not stay in position, but 

afJ:er power is turned on and vacuum develops, 

the loops will pull into position. 

Set variable autotransformer T60! to SO as indica

ted on its dial. 

Vacuum switch S202 is mounted directly behind 

the vacuum chamber on the rear of the tape trans

port, and is adjusted from the transport edge. 

Loosen the locknut and turn the adjustment screw 

ccw until it is held in the switch by only a few 

threads. (See Figure 9-SC.) 

The STOP/READY pushbutton lamp should light 

when power is turned on and the nominal vacuum 

level is reached. 

Select the highest record/reproduce tape speed 

on the local control unit. 

Set the air valve shutter (see Figure 9-SA) for a 

vacuum gage reading equal 10 the maximum read

ing given in Table 9-1 (low speed range trans

ports) or Table 9-2 (high speed range transports). 

Select the next lower tape speed. The STOP/ 

READY lamp should be on. 

Adjust variable autotransformer T60! for a 



VACUUM (TAPE TENSION) 

vacuum gage reading of 8-1/2 inches of water. 

The STOP/READY light may be on or off. 

1. 

2. 

If the STOP/READY lamp is on, turn the 

adjustment screw on S202 clockwise until 

the STOP/READY lamp just goes out. 

If the STOP /READY lamp is out, turn the 

adjustment screw on S202 counterclock

wise until the lamp comes on, then readjust 

it clockwise until the lamp just goes out. 

1. To check the setting of S202, readjust trans

former T601 for a vacuum reading of 1 L-l/2 

inches of water (the STOP/READY light should 

be on). Slowly reduce the vacuum (by adjusting 

T601) until the STOP/READY light goes out. 

Vacuum reading should be 8-1/2(±1/2) inches 

of water. A slight readjustment of S202 may be 

necessary to achieve these results. Repeat 

this step as required. 

m. Tighten the locknut on S202 and reset T601 to the 

applicable vacuum setting of Table 9-1 or 9-2. 

NOTE 

For convenience and correctness in making future adjustments and in making performance checks, it is recommended that the column of 

values chosen for use with your machine be marked. (The tables provide for such marking.) This should be done both here, and in the 

applicable operator/system manual (e.g., Ampex 1802852 for the FR-3010, and 1802853 for the FR-3020). 

Table 9-1. Recommended Vacuum Settings for Low Speed Range Table 9-2. Recommended Vacuum Settings for High Speed Range 

Tape VACUUM (Inches of Water) 
Speed (ips) 1 Speed 2 or 3 Speed Nominal 6 Speed Nominal 

VACUUM (Inches of Water) 
Tape 
Speed (ips) 1 Speed 2 or 3 Speed Nominal 6 Speed Nominal 

15/16 11 1-7/8 11 

1-7/8 11 11 3-3/4 11-1/2 11 

3-3/4 11-1/2 7-1/2 12 

7-1/2 12 12 11-1/2 15 13 12 11-1/2 

15 13 30 13-1/2 
13 14 

30 13-1/2 60 14 

60 14 14 14 120 15-1/2 15-1/2 15-1/2 

MARK (X or v:I 
COLUMN TO 

MARK (X orv) 
COLUMN TO 

~E USED BE USED 
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ADJUSTMENT PROCEDURES 

LOCATED ON VACUUM HOUSING ASSEMBLY 

A 

B 

c 

Am VALVE SHUTTER 

TAPE 

UPPER CHAMBER 

VACUUM CHAMBER 
ASSEMBLY 

LOWER CHAMBER 

TAPE 

-~ 

VACUUM SWITCH 
S202 LOCATED DffiECTL'i 
BEHIND VACUUM 
CHAMBER ASSEMBLY 

EDGE OF 
BASEPLATE 

000602 A 

Figure 9-8. Vacuum Adjustments 
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AIR COMPRESSOR 
END-Of-TAPE AND SEQUENTIAL 

AIR COMPRESSOR ADJUSTMENT 

Use the following procedure to adjust the air compressor. 

(See Figure 9-3. ) 

a. Thread tape in the normal pattern. 

transport power. 

Turn on 

b. 

c. 

Allow a moment for the air pressure to build up 

and stabilize. 

Set the air pressure adjustment screw next to the 

air pressure gage for a reading of 1..5 to 2 psi 

on the gage. This completes the procedure. 

END-OF-TAPE AND SEQUENTIAL ADJUSTMENT 

There are two end-of-tape (eot) photosense assemblies and 

one sequential photosense assembly. The sequential photo

sense assembly and one of the eot photosense assemblies are 

mounted on the upper lefthand corner of the tape transport 

just below the footage counter compartment. The other eot 

photosense assembly is mounted on the lower lefthand corner 

of the tape transport just above the voice monitor compart

ment. The exciter lamp housings (one upper and one lower) 

are mounted on the hinge side of the tape transport. The 

housings are identical, but the lower one is inverted as com

pared to the upper one (see Figure 9-9). 

NOTE 

If the exciter lamps have not been replaced 

since the last adjustment of the eot sensors, 

no adjustment of the lamp in its housing should 

be necessary. However, if a lamp is being 

replaced, or if light seems to be insufficient, 

perform the lamp adjustment which is given 

as part of the lamp replacement procedure 

in Section 11 of this manual. 

LOWER END-OF-TAPE ADJUSTMENT 

Align the lower end-of-tape (eot) lamp assembly and photo

sensor as follows: 

a. Adjust the lower lamp assembly plate so that 

CHANGED 15 FEBRUARY 1976 

b. 

c. 

d. 

e. 

f. 

g. 

h. 

i. 

j. 

the retaining screws are centered in the slots. 

(See Figure 9-9.) Tighten the retaining screws 

lightly. 

Remove the lower eot photo sense assembly 

(photosensor) cover (two screws). Loosen the 

mounting screw of the photosensor and move the 

sensor so that the mounting screw is centered 

in the slot. Tighten the screw lightly. (The 

sensor will be adjusted further.) 

Install a full reel of tape in 1he upper (supply

reel) position. Thread the tape, turn on power, 

select fast forward mode, and wind a pack of 

tape approximately 1/16-inch thick onto the take

up reel, as shown in Figure 9-9, then select stop 

mode. 

Connect an oscilloscope to monitor TPI (white, 

eot photocell) and TP5 (black, ground) on PI02 

(the accessory pwa) located in the power and 

servo chassis. 

Adjust potentiometer R72 (lower eot) of PI02 

fully ccw. 

While monitoring TP1, adjust the photosensor 

for maximum negative voltage while maintain

ing the position of 1he mounting screw in the 

center of the slot. Tighten 1he mounting screw. 

Reinstall the lower eot housing cover (two 

screws). 

Monitor TPI and adjust R72 (lower eot) on PI02 

for approximately -0. IV on the oscilloscope. 

Check rot operation: Set the EOT switch on the 

control unit to ON. Wind approximately 1/2 inch 

of tape onto the takeup reel. Then select fast 

reverse mode. The transport should stop with a 

sufficient amount of tape still on the takeup reel 

to positively prevent unintentional unwinding of 

the tape from the reel. 

If more tape is required on the takeup reel, 

UPPEREOT 
PE.cELL 

e 

SEQ 
PE CI!)LL TAPE STOP PLATE 

\ 
\ ...- ..... , 

/ / '" \ //0\ \ 
~\I,' ~} 

L~/~ ->.-:::;-..... ;~ 
~-~-

L 1/16-INCH OF TAPE 
LEFT ON REEL 

ADJUSTMENT PROCEDURES 

UPPER (SUPPLY) 
REEL 

UPPER EXCITER 
LAMP HOUSING 

LOWER EXCITER 
LAMP HOUSHD 

RETAINING 
SCREW 

SETSCREW 

~ __ LIGHT 

APERTURE 

RETAINING 
SCREW 

SETSCREW 

LIGHT 
APERTURE 

~~--------~~---LOWER(TAKEU~ 
REEL 

LOWEREOT 
PE CELL 

(COVER 
REMOVED) 

l0269A 

Figure 9-9. EOT and Sequential Sensor Adjustment 

k. 

loosen the lower lamp assembly plate and move 

it down approximately IllS-inch. Repeat step!. 

to check for proper operation. 

Be sure the lamp assembly mounting screws are 

securely tightened. 

UPPER END-OF-TAPE ADJUSTMENT 

Align the upper eot lamp assemliy and photosensor as fol

lows: 

9-6 
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a. 

b. 

Adjust the upper lamp assembly plate so that the 

retaining screws are centered in the slots. (See 

Figure 9-9.) Lightly tighten the retaining screws. 

Remove the upper rot photosensor cover, and 

loosen the mounting screws of the eot and se

quential sensors. Move the sequential sensor 

fully up and lightly tighten the mounting screw. 

Move the eot sensor so that the mounting screw 

is centered in the slot. Lightly tighten the moun

ting screw. 



END-OF- TAPE AND SEQUENTIAL 

c. 

d. 

e. 

f. 

g. 

h. 

i. 

j. 

k. 

Install a full reel of tape in the takeup (lower) 

reel position and use fast reverse mode to wind 

approximately a l/Hi-inch pack of tape onto the 

empty reel in the supply-reel position, as shown 

in Figure 9-9. Stop the tape. 

Connect an oscilloscope to monitor TP1 (white, 

eot photocell) and TP5 (black, ground) on P102 

(accessory pwa) in the power and servo chassis. 

Adjust potentiometer R71 (upper eot) on P102 

fully ccw. 

While monitoring TP1, adjust the photosensor 

for maximum negat'ive voltage while maintaining 

the position of the mounting screw in the center 

of the slot. Tighten the mounting screw. Move 

the sequential photosensor down to touch the eot 

sensor. Tighten the mounting screw. 

Reinstall the upper eot sensor cover. 

Monitor TP1 and adjust R71 (upper eot) for a 

reading of approximately -0.1 V on the oscillo

scope. 

Check eot operation: Set the EaT switch on the 

control unit to ON. Wind a pack of tape approxi

mately 1/2 inch thick onto the supply (upper) reel. 

Select fast forward mode. The transport should 

stop with a sufficient amount of tape on the supply 

reel to positively prevent unintentional unwind

ing of the tape from the reel. 

If more tape is required on the supply reel, 

loosen the upper lamp assembly plate and move 

it up approximately 1/16 inch. Repeat step.!. 

to check for proper operation. 

Be sure the lamp assembly mounting screws are 

securely tightened. 

SEQUENTIAL ADJUSTMENT 

Align the sequential photosensor as follows: 

a. 

b. 

c. 

d. 

e. 

f. 

g. 

The upper eot photosensor must be aligned prior 

to alignment of the sequential photosensor. See 

step.!. of the upper eot photosensor adjustment 

procedure (preceding) for the proper positioning 

of the sequential photosensor. 

Install and thread a full reel of tape in the takeup 

(lower) reel position and wind approximately 1/2 

inch of tape onto the empty reel in the supply reel 

position. 

With the control unit EaT switch in the ON posi

tion, select fast forward mode. The transport 

should stop with enough tape on the supply reel to 

positively prevent unintentional unwinding of the 

tape from the reel. (If this action does not take 

place, see the upper eot photosensor alignment 

procedure, above.) 

Connect an oscilloscope to monitor TP3 (red, ·se

quential photocell) and TP6 (black, ground) on 

P102 (the accessory pwa) in the power and servo 

chassis. Adjust R73 (sequential), located on 

PI02, fully ccw. 

Select 60 ips tape speed at the control unit. Run 

tape in the reverse mode for 2 minutes (±5 sec

onds), then select stop mode. 

Monitor TP3 and adjust R73 (sequential) for a 

reading of approximately -0.1 V on the oscillo

scope. 

Check fue operation of the sequential circuit: 

Connect the oscilloscope to monitor TP4 (yellow, 

sequential reference) and TP6 (black, ground) on 

PI02. 

ADJUSTMENT PROCEDURES 

h. 

i. 

j. 

Set the SEQUENTIA L switch on the power and 

servo chassis to the ON position. Monitor TP4 

of PI02 and select reverse record mode. TP4 

should initially be at approximately +4V. When 

the voltage changes to O(±O. l)V, select stop mode. 

The sequential command is now reset. 

Time the interval between the generation of the 

sequential command and the eot stop command: 

While monitoring TP4, select forward record 

mode, still at 60 ips. When TP4 swings from 

OV to +4V, start timing. When the transport 

stops (eot command), stop timing. The interval 

should be approximately 2 minutes. This repre

sents the redundant recording time in sequential 

recording at 60 ips. 

If more time is required between the sequential 

command and the eot command, remove the 

upper eot photosensor cover (two screws). Loos

en the sequential photosensor mounting screw 

and move the sensor up approximately 1/16 inch. 

Tighten the mounting screw and replace the cover. 

Repeat steps .If through .!: 
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GENERAL 

This section of the manual covers troubleshooting of the 

FR-3000 tape transport. The purpose of troubleshooting is 

to find and readjust, repair, or replace a malfunctioning 

component in order to return a "down" transport to full ser

vice as rapidly as possible. Because of this, troubleshoot

ing is given in this section in terms of locating blown fuses, 

malfunctioning circuit modules, etc., in order to identify 

the item that needs readjustment repair, or replacement. 

Valuable assistance in this phase of troubleshooting can be 

gained by using the power and servo chassis TEST SELEC

TOR switch. A complete procedure for performing checks 

with this switch is given in the performance check section 

of the applicable operator/system manual. (E. g., Section 

7 of either Ampex 1802852 for the FR-3010, or 1802853 for 

the FR-3020.) 

Table 10-1 is a general guide to troubleshooting the tape 

transport. It is not complete or comprehensive, but should 

suggest approaches to locating faults not specifically 

covered. In any case of trouble where it is applicable, 

checking of cables and other interconnects should be care

fully carried out, even though not mentioned in the table. 

Troubleshooting of individual modules, cables, etc., is to be 

done by standard circuit tracing, signal tracing, etc., and 

standard repair techniques, and is not detailed here. Such 

repairs should be supported, as required, by reference to 

the circuit descriptions, schematic diagrams, etc., in the 

descriptive sections of this manual. 

Whenever possible, when a module is believed to be mal

functioning, before assuming that it is defective, perform 

any applicable adjustment procedures. (See Section 9 for 

adjustment procedures.) This eliminates the accidental 

misadjustment of controls or the normal aging of compon

ents as causes of fault symptoms. 

FUSE REPLACEMENT 

Table 10-2 lists the circuit breaker and the fuses of the 

FR-3000, giving the value, type, and function of each. If 

a fuse is replaced, it must be replaced with a fuse of the 

same type and rating. If a fuse blows or the circuit breaker 

trips, and there are obvious signs of catastrophic failure 

(smoke, visible or audible arcing, etc.), find and remedy 

the fault before replacing the fuse or resetting the circuit 

breaker. 

If there are no signs .of catastrophic failure, replace a blown 

fuse (or reset the tripped circuit breaker) once. If it blows 

(or trips) again, the defective component which is causing 

the overload should be identified and readjusted, repaired, 

or replaced before replacing the fuse (or resetting the cir

cuit breaker) a second time. 

., 

SYMPTOM 

System power on, transport 

power goes off or will not 

turn on. Pushbuttons not 

lit, no vacuum, or not enough 

vacuum 

Capstan stops (or won't 

start). Transport 

POWER light on, vacuum 

normal 

Capstan "runs away, " 

other indications 

normal 

Table 10-1. TroubleHhooting Guide 

POSSIB LE CAUSE 

1. One or more lamps in 

vacuum chambcr burned out. 

2. Power/servo fuse F1 

3. Pilot power lost 

4. Power/servo [use F2 

5. Main power to power/servo 

T1 lost 

6. +18V power to 1.12V regu-

lator lost 

7. -18V power to 1:12V regu-

lator lost 

8. ±12V regulator defective 

9. Vacuum housing malfunc-

tioning 

10. Vacuum switch H202 (on 

tape transport) misad-

justed 

1. Power/servo fuse F9 

.-
2. +28V capstan power lost 

1. Power/servo fUHC F12 

2. -16V power to eapstan 

lost 

1. 

1. 

2. 

1. 

1. 

2. 

1. 

1. 

2. 

3. 

1. 

2. 

3. 

1. 

1. 

2. 

1. 

1. 

2. 

1. 

1. 

2. 

1. 

SECTION 10 
TROUBLESHOOTING 

REMEDY 

Replace lamp(s) according to 

procedure in Section 11 

Replace fuse once 

Check for short on load side of F1 

Check out pilot power supply 

Replace fuse once 

Check for short on load side of F2 

Check out ac power ·circuits to 

primary of T1 

Replace fuse FlO once 

Check for short on load side of FlO 

Check out entire +18V circuit 

Replace fuse Fll once 

Check for short on load side of Fll 

Check out entire -18V circuit 

Repair or replace ±12V regulator 

(P104) 

Adjust vacuum level setting accor-

ding to procedure in Section 9 

Repair or replace defective vacuum 

housing assembly 

Follow adjustment procedure in 

Section 9 

Replace fuse once 

Check for short on load side of F9 

Check out entire +28V capstan supply 

Replace fuse F12 once 

Check for short on load side of F12 

Check out entire capstan -16V 

circuit 

10-1 
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Table 10-1. Troubleshooting Guide (Continued) 

SYMPTOM POSSlE LE CAUSE REMEDY 

Upper reel motor runs away 1. Power/servo fuse F3 1. Replace fuse once 

(may happen in stop state or 
2. Check for short on load side of F3 

while tape is moving). Upper 

reel and vacuum may chatter 2. +14V power to upper reel 1. Check out entire +14V circuit 

mda missing 

3. Faulty upper reel mda l. Repair or replace upper reel mda 

Lower reel motor runs 1. Power/servo fuse F5 1. Replace fuse once 

away (may happen in stop 2. Check for short on load side of F5 
state or while tape is 

Lower reel and 
2. +14V power to lower reel 1. Check out entire +14V circuit 

moving). 

vacuum may chatter 
mda missing 

3. Faulty lower reel mda 1. Repair or replace lower reel mda 

Incorrect tape tension on 1. Power/servo fuse F4 1. Replace fuse once 

supply side 2. Check for short on load side of F4 

2. -16V power to upper reel 1. Check out entire -16V circuit 

mda missing 

3. Upper reel mda faulty 1. Repair or replace mda 

Incorrect tape tension on 1. Power/servo fuse F6 1. Replace fuse once 

take up side 2. Check for short on load side of F6 

2. -16V power to lower reel 1. Check out entire -16V circuit 

mda missing 

3. Lower reel mda faulty l. Repair or replace mda 

Transport stops while run- l. Power/servo fuse F7 l. Replace fuse once 

ning, or fails to start when 2. Check for short on load side of F7 

commanded, with all other 2. +28V power to reel brakes l. Check out entire solenoid/booster 
indications normal 

misSing +28V circuit 

Tape fails to run smoothly l. Power/servo fuse F8 l. Replace fuse once 

or up to speed in fast state 2. Check for short on load side of F8 

2. +28V power to reel boost l. Check out entire solenoid/booster 

circuit missing +28V circuit 

3. Accessory pwa defective 1. Repair or replace accessory pwa 

(P102) 

CHANGED: 15 MARCH 1978 
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Table 10-2. FR-3000 Circuit Breaker and Fuses* 

LOCATION REF AMPS SPEED CIRCUIT 

Power chas- CB501 25 Two-pole main-power circuit breaker. All loads 

sis panel within the transport, plus utility outlets. 

Power and F1 1 Slow-blow Pilot power to primary of T2 

servo F2 10 Fast-blow Main power to T1, M1, and fan 
test panel 

F3 20 Fast-blow +14V to upper reel servo mda 

F4 8 Fast-blow -16V to upper reel servo mda 

F5 20 Fast-blow +14V to lower reel servo mda 

F6 8 Fast-blow -16V to lower reel servo mda 

F7 8 Fast-blow +28V to reel motor brakes 

F8 20 Fast-blow +28V to reel-servo boost circuit 

F9 5 Slow-blow +28V to capstan servo mda 

FlO 5 Fast-blow +18V to ±12V regulator 

Fll 5 Fast-blow -18V to ±12V regulator 

F12 4 Fast-blow -16V to capstan motor 

*AlI fuses in the FR-3000 are 1/4" x 1-1/4" tubular 
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LAMPS 

GENERAL 

This section gives the procedures for field removal and re

placement of components (other than plug-in items such as 

circuit boards and cables) of the FR-3000. Further disas

sembly of precision assemblies, particularly the capstan 

assembly, should never be performed in the field. Repair 

of such assemblies requires factory equipment and person

nel. See Section 1 for identification of components. 

INDICATOR LAMPS 

CONTROL UNIT PUSHBUTTON LAMPS 

There are two miniature lamps within each of the control 

pushbuttons. If it becomes necessary to replace one or 

both of these, proceed as follows: 

a. Turn off transport power. 

b. Remove the lens from the front of the push

button by pulling it straight forward. (Two small 

recesses in the sides of the lens give purchase 

for grasping it. When the lens is new, it re

quires considerable force to overcome the detent 

which holds it in place.) 

c. 

d. 

e. 

f. 

Remove the lamp carrier by squeezing the metal 

prongs together vertically until the carrier is 

released. Take care not to drop it as it comes 

free. 

Check the lamps with an ohmmeter and remove 

defective ones by pushing them back out of the 

carrier. 

Install good #330 lamps by pushing them forward 

into the carrier. 

Reinstall the carrier and lens by the reverse of 

the removal procedure. 

OTHER CONTROL UNIT LAMPS 

The fixed indicator lamps of the control unit are assemblies 

which must be removed and replaced from the back of the 

panel. Proceed as follows: 

a. See Section 3, page 3-19 for the control unit list 

of materials identifying replacement lamp assem

blies. 

b. Turn off main power (CB501) and remove the four 

cross-recessed screws from the front of the con

trol unit. Move the unit forward out of its hous

ing, still cOlmected to its cable. 

c. Pull the quick-disconnect terminals from the con

tacts of the lamp assembly 10 be changed. 

d. Using long-nose pliers, remove the metal clip 

which holds the lamp assembly in thc panel hole. 

e. Remove the lamp assembly from the panel. 

f. Install the new lamp assembly and rcinstall the 

control unit by reversing the above procedure. 

MAIN POWER INDICATOR DS501 

Main power indicator DS501 is located on the power chassis 

assembly front panel at the bottom front of the cabinet. This 

indicator is a bayonet-base NE51 neon bulb in a jeweled fix

ture. To replace the bulb, turn off main powcr (CB501) and 

remove the jewel from DS501 by unscrewing it. Change 

bulbs, and replace the" jewel. 

EOT LAMPS 

If one of the end-of-tape (eot) lamps should require replace

ment, proceed as follows: 

a. 

b. 

Turn off transport power. 

Note the position in their slots of the two screws 

that hold the lamp housing assembly in place. 

(See Figure 9-9 on page 9- 6, Section H. of this 

manual.) Remove the screws. 

c. 

d. 

e. 

f. 

g. 

h. 

Pull the lamp housing assembly out of the base

plate as far as the wires permit. 

Remove the defective bulb (bayonet base). 

Make sure the light aperture is clean. Then 

install a known-good type 313 bulb. 

Orient the bulb as follows: 

1. 

2. 

3. 

Visually inspect the lamp housing assem

bly and ascertain that a set screw is in

stalled in the hole on the baseplate side, 

adjacent to the light aperture. (See Fig

ure 9-9. ) 

Press the POWER pushbutton to turn 

transport power on. Observe the lamp 

filament to see if the brightest part of it 

is next to the light aperture. If not, re

move the lamp, rotate it 180 0 , and rein

sert it into the lamp holder. 

Loosen the lampholder mounting screw 

and adjust the lampholder position while 

observing through the light aperture. Ad

j~st the position of the lampholder to get 

the greatest amount of light through the 

aperture. Tighten the mounting screw, 

taking care not to change the position of 

the lampholder. Turn off transport power. 

Replace the lamp housing assembly in its place 

in the baseplate, and replace the mounting 

screws. Before tightening the screws, reposi

tion the lamp housing assembly to the position 

noted in step E.. Then fully tighten the screws. 

Perform the eot performance check given in 

step 1. on page 9-6, Section 9, (lower eot) or 

step 1. on page 9-7/9-8 (upper eot). 

If the eot performance is not satisfactory, re

check the orientation of the newly installed 

lamp. Then, if necessary, perform the appli

cable adjustment procedure in Section 9. 

SECTION 11 
REMOVAL AND REPLACEMENT 

VACUUM CHAMBER 

1. When the eot performance is satisfactory, tighten 

the lamp-housing mounting screws. This com

pletes the procedure. 

VACUUM CHAMBER LAMPS 

To remove and replace vacuum chamber lamps, proceed as 

follows. (Refer to Figure 11-1 on the next page. ) 

a. Turn off transport power and remove the center 

section assembly from the vacuum chamber. 

(Four #4-40 hex-socket cap screws.) Unplug 

P402 to free the center section assembly from 

the vacuum chamber assembly. (See Figure 

11-1 for location of the mounting screws and the 

connector. The assembly drawing of center 

section assembly 1252475 is on page 4-12 in 

Section 4.) 

b. 

c. 

d. 

e. 

Remove the two pan-head screws holding the 

lamp-holder pwa which carries the bulb(s) that 

are to be replaced. 

Unsolder the leads of the bulb(s) from the board. 

Be sure the holes in the board are clear of 

solder. 

Insert the leads of the new bulb(s) into the va

cant holes and solder them into place. 

Replace the pwa and the center section assembly 

by reversing the removal procedure above. 

VACUUM CHAMBER ASSEMBLY 

In order to remove the vacuum chamber assembly, proceed 

as follows: 

a. 

b. 

Turn off transport power. Unplug connector 

P211 from the back of the baseplate assembly, 

just behind the vacuum chamber assembly. 

Supporting the assembly before removing the 

last screw, remove the three mounting screws 
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VACUUM CHAMBER 

CONTROL UNIT 

c. 

d. 

that hold the vacuum chamber in place. (See 

Figure 11-1. ) 

Pass the cable and connector P211 through the 

hole in the precision plate. 

To replace the vacuum chamber assembly, re

verse the above procedure. 

CONTROL UNIT 

To remove and replace the control unit, proceed as follows: 

a. 

VACUUM 
CHAMBER 
MOlJ'NTING 
SCREWS 

Turn off main power (CB501). 

b. 

c. 

d. 

Remove the four cross-recessed screws from 

the front of the control unit. Move the unit 

forward out of its housing. (It is still connect

ed to its cable at this time.) 

To disconnect the unit, unscrew the two cross

recessed screws that hold the connector re

tainer blocks to the printed wiring assembly. 

Unplug the connector. 

To install a control unit, reverse the above 

procedure. 

CENTER 
SECTION 
MOUNTING 
SCREW 

________________ CONNECTOR 
P402 

LOWER LAMP 
----------____ HOLDER 

MOUNTING 
SCREWS 

CENTER 
SECTION 
MOUNTING 
SCREW 

Figure 11-1. Vacuum Chamber Details 

CHANGED 15 FEBRUARY 1976 

HEADS 

FH-3010 HEAD ASSEMBLIES 

NEVER HE MOVE OR LOOSEN INDNIDUAL 

HEADSTACKS OR TAPE GUIDES ON A HEAD 

ASSEMBLY. THESE COMPONENTS ARE 

PRECISION ALIGNED ON THE HEAD AS

SEMBLY BASEPLATE. IF THEY ARE 

LOOSENED OR REMOVED, THE ASSEMBLY 

MUST BE RETUHNED TO THE FACTOHY 

FOR REALIGNMENT. 

FR-:lOIO RECORD HEAD ASSEMBLY 

Refcr to Figure 11-2. 

n. Turn transport power off. 

END 
MOUNTING -....:::::::-------
SCREWS 

CAPSTAN 
PUCK 

END 
MOUNTING --------
SCREWS 

CONNECTOR 
CLAMPS ON 
PREAMP #1 
HOUSINGS 

REMOVAL AND REPLACEMENT 

b. 

c. 

d. 

e. 

Disconnect the head cables from the headdriver 

pwa's. 

Unscrew the two end mounting screws (Figure 

11-2) of the head assembly. (They are captive 

in the assembly. ) 

Loosen the center mounting screw and slide the 

head assembly away from the capstan puck. 

While supporting the head assembly, disengage 

the center screw (also captive) and lift the 

head assembly away from the precision plate. 

To install an FR-3010 record head assembly, 

reverse the above procedure, noting the following 

pOints: 

CENTER MOUNTING 
SCREW 

RECORD HEADDRIVER 
CONNECTORS 

RECORD HEAD ASSEMBLY 
IN OPERATING POSITION 

GROUND 
------- CONNECTION 

REPRODUCE HEAD 
ASSEMBLY IN 
RETRACTED POSITION 

CENTER 
MOUNTING 
SCREW 

GROUND 
CONNECTION 

Figure 11-2. Typical FR-30l0 Head Assemblies 
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HEADS 

1. 

2. 

Be sure that the surface of the precision 

plate and the head assembly baseplate 

are completely clean before mounting 

the head assembly. 

The record head cable connectors are 

designated "PI", "P2", etc. They 

should be connected to the headdriver pwa's 

in numerical order from left to right. Pin

number matching is indicated on the head 

connectors and on the headdriver pwa's, 

adjacent to the edge connector. 

FR-3010 REPRODUCE HEAD ASSEMBLY 

Refer to Figures 11-2 and 11-3. 

a. 

b. 

c. 

Turn transport power off. 

Disconnect the two ground leads from the head 

aBsembly baBeplate. 

Remove the connector clamps from the preamp

lifier #1 housings. (Loosen two Bcrews per 

clamp.) Note the orientation of the cables from 

the preamplifier #2 housing to the connectorB 

on the preamplifier #1 pwa'B. Tag or otherwiBe 

PREAMP #1 __ ---
HOUSINGS 

d. 

e. 

f. 

mark each connector 10 clearly identify it. 

Then carefully pull the cable connectors, still 

holding the pwa's, straight out of the preampli

fier #1 housings, so that the preamplifier pwa's 

are removed from the housing and remain at

tached to the cables. 

Unscrew the two end mounting screWB (Figure 

11-2) of the head assembly. (They are captive 

in the aBBembly.) 

Loosen the center mounting Bcrew and Blide 

the head aBBembly away from the capstan puck. 

While supportiDg the head assembly diBengage 

the center Bcrew (also captive) and lift the head 

aBBembly away from the preciBion plate. 

To install an FR-3010 reproduce head assembly, 

reverBe the above procedure, noting the follow

ing pOints: 

1. Be sure that the Burface of the preciSion 

plate and the head aSBembly baseplate 

are completely clean before mounting 

the head assembly. 

000.620. 

'lWO PREAMP #1 
PWA'S INSTALLED 
IN HOUSING 

CONNECTOR ON CABLE 
FROM PREAMP #2 
HOUSING 

FR-3010 REPRODUCE 
--- HEAD ASSEMBLY 

'lWO 
PREAMP #1 
PWA'S IN CON==- NECTOR OF CABLE 
FROM PREAMP #2 
HOUSING 

Figure 11-3. PreamplifierB #1 Unplugged for 
Head ABsembly Removal 

CHANGED: 15 MARCH 1978 

2. After the head aSBembly iB mounted on 

the transport, inBtall the preamplifier 

#1 pwa's into the houBingB on the head 

as Bembly. InBert each pair of pwa's, 

attached to the cable connector, into the 

appropriate guide slotB, according to 

the identification made in step £,. above. 

Slide the pwa's in until the inner connec

tors are fully Beated. Be careful not to 

bend the pins of the pwa's. 

FR-3020 AND FR-3030 
HEAD ASSEMBLIES (Figure 11-4) 

END 

NEVER REMOVE OR LOOSEN INDIVIDUAL 

HEADSTACKS OR TAPE GUIDES ON A HEAD 

ASSEMB LY. THESE COMPONENTS ARE 

PRECISION ALIGNED ON THE HEAD AS

SEMBLY BASEPLATE. IF THEY ARE 

LOOSENED OR REMOVED, THE ASSEMBLY 

MUST BE RETURNED TO THE FACTORY 

FOR REALIGNMENT. 

a. Turn off transport power. 

MOUNTING ...... 0::::::::=-----_ 
SCREWS 

CAPSTAN 
PUCK 

MOUNTING 
SCREWS --------_ 

REMOVAL AND REPLACEMENT 

b. 

c. 

d. 

e. 

Unplug the head cable connector(s) from the 

Bignal/biaB mixer or preamplifier pwa'B. 

Unscrew the two captive end mounting BcrewB 

(Figure 11-4) of the head aBsembly. 

Loosen the center mounting screw and slide 

the head aBsembly away from the capstan puck. 

While supporting the head assembly, disengage 

the center screw (also captive) and lift the 

head assembly away from the preciSion plate. 

To install an FR-3020 head assembly, reverse 

the above procedure. Noting the following points: 

1. 

2. 

Be sure that the surface of the precision 

plate and the head assembly baseplate 

are completely clean before mounting 

the head assembly. 

T1ie head cable connectors are designated 

"PI. " ''P2, "etc. They should be con

nected to the appropriate pwa' s in the 

numerical order from top to bottom. 

Orient each connector with pin 1 at the 

left. 

000621 

CENTER MOUNTING SCREW 

RECORD HEAD 
ASSEMBLY IN 
OPERATING POSITION 

HEAD -.....;;=-. ... CONNECTORS ON 
SIGNAL/BIAS MIXERS 

___ ~ .. HEAD CONNECTORS 
ON PREAMPLIFIERS 

REPRODUCE HEAD r---__ ASSEMBLY IN 

RETRACTED POSITION 

CENTER MOUNTING 
SCREW 

Figure 11-4. Typical FR-3020 Head Assemblies 
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TAPEWIDTH CONVERSION 

TAPEWIDTH CONVERSION 

The FR-3000 will operate with either 1/2-inch wide or 

I-inch wide tape. The transport is easily converted to 

handle either width. See Figures 11-5 and 11-6. 

I-INCH TO 1/2-INCH CONVERSION 

To convert a tape transport which is using I-inch wide tape 

to operate with 1/2-inch wide tape, proceed as follows: 

a. 

b. 

c. 

d. 

e. 

Switch the main circuit breaker (CB501) off. 

Remove the 1/2-inch vacuum chamber conver

sion blocks from their storage clips inside 

the cabinet on the front of the vacuum housing 

assembly mount, at the side of the cabinet. 

Remove the two cap screws from their storage 

places in the side of each conversion block:. 

Swing the vacuum chamber cover open. 

Using the cap screws, mount the conversion 

blocks on the inside of the vacuum chamber 

cover, hollow side of the block against the 

cover. The blocks must be oriented so that 

they fit into the tape-loop spaces when the 

vacuum chamber cover is closed. (The hook

shaped projection fits around the guide roller. ) 

Tighten the C!lP screws until they just hold, 

but allow movement of the conversion blocks. 

IN THE FOLLOWING STEP, IF INTERFERENCE 

IS ENCOUNTERED, 00 NOT FORCE THE 

COVER. DAMAGE TO THE GLASS DIFFUSER 

PANELS MAY RESULT. 

f. 

g. 

h. 

i. 

Carefully swing the vacuum chamber cover 

toward its closed position. 

If the cover will not seat, carefully move the 

conversion blocks to allow proper fit before 

proceeding with the next step. 

Ascertain that the conversion blocks clear the 

tape guides. 

Open the cover and tighten the cap screws. 

MOUNTING SCREWS 
_~::::::= ...... - IN STORAGE HOLES 

1/2-INCH CONVERSION 
BLOCKS STORED ON 
VACUUM HOUSING 
ASSEMBLY MOUNT 

Figure 11-5. 1/2-Inch Conversion Blocks Stored 

j. 

k. 

1. 

Set switch S201 to 0.5. This switch is on the 

capstan connector housing on the back of the 

transport, behind the vacuum chamber assem

bly. 

Open the head cover and remove the I-inch 

head assemblies. Replace them with 1!2-inch 

head assemblies. See the procedures on pages 

11-2 arid 11-3 in this section of the manual. 

If, when power is turned on, the STOP/READY 

lamp does not light, the vacuum system adjust

ment procedures may have to be performed 

(S202 readjusted). Refer to pages 9-4 and 9-5 

in Section 9. 

1/2-INCH TO I-INCH CONVERSION 

To convert a tape transport which is using 1/2-inch wide 

tape to operate with I-inch wide tape, proceed as follows: 

a. Switch the main circuit breaker (CB501) off. 

b. 

MOUNTING 
SCREWS 

Open the vacuum chamber cover and remove 

the two cap screws that hold each of the vacu-

I/2-INCH 
CONVERSION 
BLOCKS IN
STALLED ON 
VACUUM C HAM
BER COVER 

REMOVAL AND REPLACEMENT 

c. 

d. 

e. 

f. 

g. 

um chamber conversion blocks, being careful 

not to drop the blocks. 

Screw the two cap screws into the storage holes 

in the side of each conversion block. 

Open the tape transport, and snap the 1/2-inch 

conversion blocks into their storage clips on 

the vacuum housing assembly mount at the 

side of the cabinet. (The round bar in the hol

low of the block fits into the clip. ) 

Set switch S201 to 1. o. The switch is on the 

capstan connector housing near the edge of the • 

tape transport baseplate, behind the vacuum 

chamber. 

Remove the I/2-inch head assemblies and re

place them with I-inch head assemblies. See 

the procedures on pages 11-2 and 11-3 in this 

section of the manual. 

If, when the transport power is turned on, the 

STOP/READY lamp does not light, the vacuum 

system adjustment procedures may have to be 

performed (S202 readjusted). Refer to pages 

9-4 ·and 9-5 in Section 9. 

Figure 11-6. I/2-Inch Conversion Blocks Installed 
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CAPSTAN SERVO 

CAPSTAN SERVO ASSEMBLY 

To remove the complete capstan servo assembly, proceed 

as follows. See Figure 11-7. 

a. 

b. 

c. 

d. 

P208 

Turn main power off (CB501). 

Remove the head assemblies. (Refer to the 

procedures on pages 11-2 and 11-3 of this 

section of the manual. ) 

Remove the vacuum chamber. (Refer to the 

procedure starting on page 11-1.) 

Disconnect the following items: 

:1,. Connectors P208, P209, P210. 

e. 

f. 

g. 

2. 

3. 

If a voice log assembly is installed, the 

vOice log head lead must be disconnected 

from J4 from the voice log assembly. 

Both air hoses. (Disconnect these from 

the nipples on the back of the precision 

plate of the capstan servo assembly. ) 

Carefully support the capstan assembly and 

remove the four #10-32 hex-socket cap screws 

that hold the capstan servo assembly to the 

back of the baseplate. 

Move the capstan servo assembly straight 

back from the baseplate until it is clear. 

To install the capstan servo assembly, reverse 

the above procedure. 

PI, J5 

~~~~ ____________ P210 

CAPSTAN 
ASSEMBLY 

_____ P211 

000624 

Figure 11-7. Back of Capstan Servo Assembly 

CAPSTAN 

CAPSTAN ASSEMBLY 

To remove the capstan assembly from the capstan servo 

assembly, it is not necessary Ix> remove the capstan servo 

assembly from the transport. Proceed as follows: 

a. 

b. 

Turn off main power (CB501). Unplug PI from 

J5 of the capstan servo assembly. (See Figure 

11-7.) Disconnect the capstan motor power 

leads from J1, J2, and J7. (These are quick 

disconnects adjacent to P208. See Figure 

11-7. ) 

Remove tape from the transport and retract both 

head assemblies as for cleaning. (See Figure 

11-8 and the applicable operator/system manual.) 

VACUUM 
CHAMBER - ___ ~ 
ASSEMBLY 

CAPSTAN PUCK 
RETAINING SCREW 

CAPSTAN MOUNTING 
SCREW LOCATIONS 
(TYPICAL OF 4) 

REMOVAL AND REPLACEMENT 

c. 

d. 

e. 

f. 

Remove the vacuum chamber. (See the pro

cedure starting on page 11-1 of this section. ) 

Carefully support the capstan assembly from 

behind the transport, and remove the four 

#10-32 mounting screws from the front of the 

precision plate. (Figure 11-8) 

Move the capstan assembly straight back from 

the precision plate, taking care not to damage 

the capstan puck. 

Install a capstan assembly by reversing the 

above procedure. 

CAPSTAN 
MOUNTING SCREW 

PRECISION 
PLATE 

TYPICAL RECORD 
HEAD ASSEMBLY 

'---~ IN RETRACTED 
POSITION 

TYPICAL REPRODUCE 
HEAD ASSEMBLY 
IN RETRACTED 
POSITION 

Figure 11-8. Capstan and Capstan Puck Mounting Details 
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CAPSTAN PUCK' 

TACHOMETER PREAMPLIFIER 

CAPSTAN PUCK ASSEMBLY 

To remove the capstan puck assembly from the capstan as

sembly, proceed as follows: Refer to Figure 5-8. 

a. Turn off transport power. 

b. 

c. 

d. 

e. 

Unthread tape and retract both head assemblies, 

as if for cleaning. 

While restraining the puck from turning with one 

hand, use a 1/4-inch hex key to unscrew the hex

socket retaining screw at the center of the puck. 

There will be resistance as the screw, which is 

captive, frees the puck from the capstan shaft. 

Back the screw out until it disengages from the end 

of the capstan shaft. 

Gently take the puck off the capstan shaft. Note 

that a spring-loaded pin keeps the puck from ro

tating on the shaft while it is in or near its. installed 

pOSition. 

To install a puck, place it on the shaft, engage the 

retaining screw, and run it in until it bottoms light

ly. Back it off one or two turns, and rotate the 

puck on the shaft until the spring-loaded pin engages 

the matching hole in the back of the puck. Then 

tighten the screw down to 30-35 inch-pounds of 

torque. 

TACHOMETER PREAMPLIFIER 

The tachometer preamplifier (tach preamp) is contained 

within the capstan assembly. Access to it is gained by re

moving the capstan puck. (See the procedure above.) For 

servicing, it may be dismounted (four #2-56 binder-head 

screws) while the capstan is in place and the puck removed. 

There is sufficient service loop in the cable that both sides 

of the pwa can be reached for soldering, etc. , when the 

pwa is in this condition. 

DO NOT TOUCH OR IN ANY WAY CONTAM

INATE THE TACHOMETER DISC WHICH IS 

UNDER THE PREAMP. ALSO, DO NOT MOVE 

OR LOOSEN THE OPTICS ASSEMBLY, WHICH 

IS UNDER THE TACHOMETER DiSC. FAULTY 

CAPSTAN OPERATION MAY RESULT. IN 

THIS CASE, FACTORY REPAIR/REALIGN

MENT IS NECESSARY. 

If complete removal and replacement of the tach preamp is 

required, proceed as follows: 

a. 

b. 

Turn main power off (CB501). 

Remove the capstan assembly from the capstan 

servo assembly. (See the procedure on this 

page. ) 

c. Set the capstan assembly on its back cover, 

d. 

e. 

f. 

g. 

with the puck up, on a clean, level work surface. 

Remove the puck. (See the procedure on this 

page.) Throughout the rest of this procedure 

observe the caution given above. 

Remove the tachometer shield ring (the metal 

collar directly behind the puck on the capstan 

assembly). It is held in place by friction with 

an O-ring which is in a groove around the 

bearing housing of the capstan. (Refer to as

sembly drawing 1254500 in Section 5 of this 

manual. ) 

Note the position and dressing of the tach pre

amp cable. It is held in place by lacing cord 

that passes around the hearing housing. Cut 

the lacing cord. 

Remove the four #2-56 binder-head screws that 

hold the tach preamp in place and remove the 

preamp. 

h. 

i. 

To reinstall the preamp, reverse the above 

procedure, taking note of the following points: 

1. 

2. 

3. 

4. 

Dress the cable as was noted in step 1: 
Before tying the cable with lacing cord, 

be sure the cable does not contact the 

tachometer disc, and will not contact the 

rim of the puck when itis installed. 

When installing the tachometer shield ring, 

lightly moisten the O-ring and the mating 

inner surface of the shield ring with water 

to facilitate working the shield into place. 

It must be snugly in contact with the shoul

der of the bearing housing at all points of 

its circumference. 

Do not reinstall the capstan puck (but re

install the capstan assembly). Do not re

install tape on the transport. 

The preamplifier must be aligned as in

structed in the following steps. 

Align the tachometer preamplifier as follows: 

1. 

2. 

Extend the transport, remove the covers 

from the reel servo mda assemblies, and 

·unplug reel servo amplifier pwa PI04 in 

each assembly. 

Open the vacuum chamber and block off 

the holes in the baffle blocks with masking 

tape. 

NOTE 

Steps 1 and 2, above, are performed so that the 

transport may be put into run mode without tape 

being installed. 

3. 
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Set up for the l-e-d current adjustment as 

given on page 9-3 in this manual. (Requires 

putting capstan pwa Al on extender card 

1254600. ) 

REMOVAL AND REPLACEMENT 
REEL HOLDDOWN 

4. 

5. 

6. 

7. 

8. 

9. 

Loosen the tachometer preamp mounting 

screws just enough to allow the assembly 

to be moved. 

Turn transport power on. Select 1-7/8 ips 

and switch into forward mode. 

Position the tachometer preamp to produce 

the greatest output; as observed on the 

oscilloscope. 

When the preamp is positioned for greatest 

output, tighten the mounting screws. Be 

sure the assembly does not shift position 

and reduce the output as the screws are 

tightened. 

Turn off transport power. Reinstall the 

capstan puck according to the procedure 

on the preceding page. Plug the reel servo 

amplifiers in and replace the mda covers. 

Do not change capstan pwa Al or the oscillo

scope connection. 

Remove the masking tape from the vacuum 

chamber. Install and thread magnetic tape 

in the normal manner. 

10. Perform the l-e-d current adjustment as 

given on page 9-3. 

11. Stop the tape. Turn off transport power. 

Disconnect the oscilloscope and return Al 

to its normal position. This completes the 

procedure. 

REEL HOLDDOWN 

To remove and replace a reel holddown, proceed as follows. 

Refer to Section 4, pages 4-4 and 4-5 for illustrations and 

a parts list. 

a. Turn transport power off. If a reel is on the 

holddown, remove it. 



REEL BRAKE 

b. 

c. 

d. 

Tighten the knob of the holddown until it spreads 

the gap in the expandable ring enough to allow 

a hex key to enter and loosen the hex socket set 

screw. 

Loosen the hex socket set screw located in the 

flange of the holddown. 

Pull the holddown off the shaft. 

e. To reinstall the holddown, reverse the above 

procedure. However, the elevation of the hold

down with respect to the vacuum chamber must 

be precisely set. It must be set so that tape 

moves between reel and vacuum chamber with

out rubbing on the reel flanges or curling at the 

edges on the vacuum chamber tape guides. This 

can be done visually by threading tape and ob

serving it as it moves on and off the reel. Sever

al readjustments of the holddown on the motor 

shaft may be necessary. Although rough, initial 

alignment may be made with old tape, correct, 

final adjustment can only be made with tape that 

has no edge curl or stretching. 

REEL BRAKE ASSEMBLY 

Removal of the reel brake of the reel drive mowr should 

be undertaken only when the brake is not operating properly. 

Removal and replacement may be performed with the reel 

motor assembly mounted on the tape transport. Refer to 

Section 4, pages 4-2 and 4-3 for information on the reel 

brake. Proceed as follows: 

a. 

b. 

c. 

Loosen the two hex socket set screws that are 

recessed into the dis,c brake collar at the rear 

of the reel motor assembly. 

Slide the brake drum, spacer, and collar off the 

motor shaft. 

Slide the brake solenoid plunger (with the brake 

lining attached) off the motor shaft. Check that 

the three compression springs are in their holes 

in the solenoid coil housing. 

REEL MOTOR 

REEL MDA 

d. 

e. 

Install a replacement brake plunger, with brake 

lining attached, by sliding it onto the motor shaft 

and into the recess in the center of the solenoid 

coil housing. 

Slide the brake drum and collar onto the shaft. 

Check for a minimum circumferential measure

ment of O. 020(±0. 005) inch air gap (nominal) be

tween the plunger and the solenoid coil housing. 

Tighten the two hex socket screws in the collar. 

REEL MOTOR ASSEMBLY 

To remove a reel motor assembly, proceed as follows. Re

fer to Section 4, pages 4-2 and 4-3 for information on the 

reel motor and brake assembly. 

a. Turn off transport power. 

b. 

c. 

d. 

e. 

f. 

Remove the reel holddown. (Refer to the procedure 

on this page. ) 

Unplng the reel mowr captive cable from its 

receptacle (J206 for the upper reel motor and 

J207 for the lower reel motor. ) 

Support the reel motor assembly and remove the 

four hex-socket screws that hold the motor to the 

back of the transport baseplate. 

When all four screws are removed, move the 

motor assembly straight back until it is clear of 

the baseplate. 

To reinstall a reel motor assembly, reverse the 

aoove procedure. 

REEL MDA ASSEMBLY 

To remove and replace a reel mda assembly, proceed as 

follows: 

a. Turn off transpor1; power. 

VACUUM AIR FILTER 

b. 

c. 

d. 

e. 

f. 

g. 

Disconnect the reel-motor connector from 

J219/J220 on the tOp of the reel mda to be re

moved. 

Loosen the screws that hold the terminal lugs 

of fanning strip FS201/FS202 to terminal board 

TB201/TB202. Do not attempt to disengage the 

lugs of the fanning strip from the terminals at 

this time. They will slip free when the mda 

assembly is moved away from the baseplate. 

Swing the terminal block mount, which also holds 

reel amplifier pwa P401, on its pivots to give 

access to two hex-socket cap screws that are 

behind P401. These are two of the mounting 

screws for the mda assembly. Remove the 

screws. 

While supporting the mda assembly, remove the 

two hex-socket cap screws at the outboard cor

ners of the assembly. 

Lift the assembly away from the baseplate, 

making sure that the lugs of the fanning strip 

come free from the terminal board. 

To install a reel servo mda, reverse the above 

procedure. 

VACUUM PLENUM FOR Am FILTER SERVICE 

To remove and replace the vacuum plenum assembly from 

the bottom of the vacuum housing assembly for purposes 

of cleaning or replacing the air filter, proceed as follows. 

Refer to Section 4, pages 4-5, 4-6, and 4-7 for informa

tion on the vacuum housing and vacuum plenum assemblies: 

a. Turn off transport power. 

b. 

c. 

Disconnect the flexible vacuum hose from the 

underside of the vacuum plenum assembly. 

While holding the plenum assembly in place, re

move the four cross-recessed screws from the 

corners of the vacuum plenum chamber. 

REMOVAL AND REPLACEMENT 
SOLENOID L601 

d. 

e. 

f. 

g. 

h. 

Carefully (so as not to strain the captive cable 

connections) allow the vacuum plenum assembly, 

with the captive cable, to drop down from the 

enclosure assembly far enough to gain access to 

the plenum interior. 

Remove the coarse-core polyurethane filter 

(1-3/4-inch thick, triangular-shaped pad located 

in the section of the plenum chamber that contains 

the air shutter). 

Loosely secure the vacuum plenum assembly to 

the enclosure assembly. 

Clean the polyurethane filter by blowing com

pressed air through it, or by washing it in al

cohol or lukewarm water. Dry it thoroughly. If 

replacement of the filter is desired, use Scott 

Paper Company 1-3/4-inch thick polyurethane 

foam, 20 ppi, or Ampex part number 922-418, 

and cut it to the shape of the old filter. 

Carefully lower the plenum assembly enough to 

allow replacement of the filter, then securely 

reinstall the plenum assembly, reconnecting the 

vacuum hose. 

SOLENOID L601 

To remove and replace vacuum-gate solenoid L601 of the 

plenum assembly, proceed as follows. For information on 

the vacuum housing assembly and its subassemblies, refer 

to Section 4, pages 4-5 to 4-10. 

a. 

b. 

c. 

d. 

Turn off transport power. 

Disconnect the flexible vacuum hose from the 

plenum chamber. 

Support the plenum assembly and remove the 

four screws at the corners of the plenum cham

ber. Lower the plenum assembly to allow ac

cess to the solenoid. 

Disconnect the quick-disconnect terminals from 

the solenoid (TB201). Withdraw the cable (which 
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VACUUM MOTOR 

VACUUM HOUSING 

e. 

f. 

includes the vacuum tubing for the vacuum gage) 

from the plenum assembly. 

Disconnect the solenoid linkage to the vacuum 

gate. Remove the solenoid by removing the two 

screws that hold it to the bottom of the plenum 

chamber. 

Reinstall the solenoid and the plenum assembly 

by reversing the above procedure. When rein

stalling the captive cable, be sure the end of the 

vacuum tubing is not blocked in any way. 

VACUUM MOUNTING PLATE ASSEMBLY (VACUUM MOTOR) 

The mounting plate assembly of the vacuum housing assem

bly includes the vacuum motor. To remove and replace the 

mounting plate assembly, proceed as follows. Refer to Sec

tion 4, pages 4-5 to 4-10 for information on the vacuum 

housing assembly and its subassemblies. 

a. Turn off transport power. 

b. 

c. 

d. 

e. 

Remove the plenum assembly as detailed in steps 

E through.!! of the procedure for removing and 

'replacing solenoid L601 (preceding page). 

Support the mounting plate assembly and remove 

the 12 cross-recessed pan-head screws that hold 

the mounting plate assembly to the enclosure 

assembly. 

Disconnect the motor leads at the. connector 

(P101), and remove the mounting plate assembly. 

The mounting plate assembly including the blower 

motor can be replaced as a unit. Install the 

assembly by the reverse of the above procedure. 

V ACUUM HOUSING ASSEMBLY 

The entire vacuum housing assembly may be removed from 

the cabinet according to the following procedure. Refer to 

Section 4, pages 4-5 and 4-6 for information on the vacuum 

hous ing assembly. 

CHANGED: 15 MARCH 1978 

AIR COMPRESSOR FILTER 

a. 

b. 

c. 

d. 

e. 

Turn off transport power. 

Disconnect connector P2 from its receptacle 

(J2) in the power and servo chassis. (Be sure 

the cable is clear of other cables, etc.) 

Disconnect the flexible vacuum hose from the 

plenum assembly. 

Support the vacuum housing assembly and re

move the eight #10-32 screws that bold the 

assembly to the cabinet rails. Remove the 

assembly from the cabinet. 

To reinstall the vacuum housing assembly, re

verse the above procedure. 

AIR COMPRESSOR INPUT FILTER 

The paper filter in the air compressor assembly intake may 

be removed and replaced as follows. For information on 

the air compressor, refer to Section 5. 

a. 

b. 

c. 

d. 

e. 

Turn off transport power. 

Remove the two screws that hold the end cover 

on the end of the air compressor assembly toward 

the front of the cabinet. Remove the end cover. 

Remove the screw that holds a wire screen over 

the paper filter at the center of the cover. 

Replace the filter with Thomas Industries, Power· 

Air Division, 1419 TIlinois Avenue, Sheboygan, 

Wisconsin 53081, part number 641-007. 

Reassemble the air compressor by reversing 

the above procedure. 

AIR COMPRESSOR OUTPUT FILTER 

The cartridge-type filter in the air line from the compres-

sor output to the air tank may be removed and replaced as follows: 

follows: 

AIR COMPRESSORl 

TRANSPORT COVER DOOR 

a. 

b. 

c. 

d. 

Turnoff the transport power. 

Release the two hose clamps that hold the air 

tubing on the nipples. of the filter unit. Pull the 

tubing off the nipples. 

Slide the filter unit upward out of the plastic strap 

that holds it in place. 

Replace the filter by reversing the above proced

ure. Note that the arrow on the filter cartridge 

must point against the air flow. 

AIR COMPRESSOR ASSEMBLY 

a. 

b. 

c. 

d. 

e. 

Turn off the main power (CB501). 

Unplug all plugs from the receptacles in the 

utility outlet strip at the bottom of the air com

pressor assembly (below the air tank). 

Remove the outlet strip (two screws). 

Unplug the air compressor assembly cable con

nector PI from Jl of the power and servo chassis. 

(Be sure the cable is clear of other cables, etc.) 

Support the air compressor assembly, and re

move the three screws that hold it in place. 

(Two are in the rear rail of the cabinet, one is 

in a unistrut nut in the strut on the righthand 

wall of the cabinet, as viewed from the front.) 

f. Remove the assembly. To reinstall it, reverse 

the above procedure. 

TAPE TRANSPORT COVER DOOR ASSEMBLY 

To remove and replace the transport cover door, proceed 

as follows: 

a. 

b. 

Shut the cover door tight. 

Remove the 10 cross-recessed screws that hold. 

the hinge to the baseplate of the transport. As 

the last screw is removed, the cover door may 
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POWER AND SERVO CHASSIS 

c. 

drop slightly. Support the door and pull it 

straight away from the transport to disengage 

the latch. The door should now be free of the 

baseplate. 

To install a transport cover door, reverse the 

above procedure. 

POWER AND SERVO CHASSIS ASSEMBLY 

To remove and replace the complete power and servo chas

's, proceed as follows: 

a. 

b. 

c. 

d. 

Turn off main power (CB501). 

Extend the transport and disconnect all cabling 

to and from the power and servo chassis. 

In order to allow full extension of the power and 

servo chassis on its slides, drive the groove 

pin out of the roll pin at the top rear end of each 

of the two slide assemblies that support the power 

and servo chassis assembly. 

Also to allow full extension of the power and 

servo chassiS, it is necessary to extend ilie 

transport beyond its normal limit. On FR-3020 

recorder/reproducers, and possibly on some 

others, it is necessary to remove the transport 

cover door according to the procedure given 

above. If the cover door is not removed, be sure 

it is closed. Then, with or without the transport , 

cover door, proceed as follows: 

1. 

2. 

Extend the transport to its normal limit 

and disengage the transport stay (at the 

top of the baseplate) from the stay brack

et on the cabinet. 

Slowly and carefully swing the transport 

beyond its normal limit far enough to al-

low full extension of the power and servo 

chassis assembly. Be sure not to extend 

the transport so far that there is damage 

to the cover door (if it is still in place) or 

the control unit (if the cover door is remov-c 

ed). 



POWER AND SERVO CHASSIS 

IN THE NEXT STEP, TO AVOID POSSIDLE 

DAMAGE TO THE EQUIPMENT, DO NOT 

REMOVE THE TWO SCREWS COATED WITH 

RED LAQUER WHICH MOUNT HANGER BUT

TONS TO THE TOP SLIDE ASSEMBLY. ALSO, 

BE SURE TO HAVE ONE PERSON SUPPORT 

PART OF THE WEIGHT OF THE ASSEMBLY 

WHILE ANOTHER REMOVES· THE MOUNT

ING SCREWS. 

e. While one person supports part of the weight of 

the assembly, remove the three screws that 

secure the power and servo chassis to the slides. 

(One screw is in the top slide, two in the bottom 

slide.) Extend the assembly varying amounts as 

necessary to allow access to the screws. To 

achieve maximum extension to reach the back 

screw on the bottom slide, release the lockout 

catch on the lower left side of the assembly as 

viewed from the front. 

f. The power and servo chassis may now be lifted 

off the hanger buttons on the top slide. Two 

people should handle it in order to maintain con

trol and avoid damage to it or to adjacent assem

blies. 

g. To install a power and servo chassis, reverse 

the above procedure. 

REMOVAL AND REPLACEMENT 
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SECTION 12 
TEST EQUIPMENT AND SPECIAL TOOLS 

Test equipment and extender cards required for maintenance 

of the FR-3000 tape transport are listed in Table 12-1, be

low. No other special tools or materials are listed here, 

because any that are used with the FR-3000 are required 

only for preventive maintenance, which is covered in Sec

tion 6 in the applicable operator/system manual. (Ampex 

1802852 for the FR-3010, or 1802853 for the FR-3020.) 

Note that the specific instruments cited in the table are 

examples, only. Any other instrument of equivalent capa

bility is equally suitable. 

Table 12-1. Test Equipment for FR-3000 Maintenance 

ITEM 

Oscilloscope 

Digital voltmeter 

4 x 6 transport and 
control extender 
card 

8 x 10 transport and 
control extender 
card 

Capstan servo 
extender card 

TYPE 

Tektronix Model 465 or 
equivalent 

Fluke 8000A, or equivalent 

Ampex 1801768 

Ampex 1801769 

Ampex 1254600 
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AP;PENDlX A 





AMPEX 

ERRATA 
Date 3-10-82 

PUBLICATION 1802854-03: FR-3000 Tape Transport 

Maintenance Manual 

No. Errata #1 

REASON FOR ERRATA To change compressor air pressure setting for improved 

dynamic skew. 

Page Reference Natu re of Errata 

9-6 Under "Am COMPRESSOR ADJUSTMENT, " step,£, change 

the third line to read: 

"air pressure gage for a reading of 1. 0 psi" 

~ 

Sheet 1 of 1 
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