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SECTION I

DESCRIPTION AND PERFORMANCE CHARACTERISTICS

GENERAL

The AMPEX Series 351 Magnetic Tape Recorder/Reproducers are high quality precision instru-
ments designed for the professional user who requires the finest and most faithful recording and
reproduction.

A basic recorder/reproducer in the 351 series consists of a tape transport for operation at tape
speed pairs of 3-3/4 inches per second (ips) and 7-1/2 ips or 7-1/2 and 15 ips, a head assem-
bly for use with 1/4-inch magnetic tape, and an electronic assembly which contains the record
amplifier, reproduce amplifier, bias and erase oscillator, and power supply -- all featuring
etched board construction.

Head assemblies for either full (single) track, half track or two track stereophonic (351-2)
operation are available.

CCIR equalization can be obtained on request when ordering equipment,

' Several mounting arrangements are offered - console, two case poftable and rack mount. In
the portable equipment, one case contains the tape transport and the other houses the electron-
ic agssembly unit..

PERFORMANCE CHARACTERISTICS

Tape Width 1/4-inch
Tape Speed Pairs 3-3/4 -- 7-1/2 (ips)

7-1/2 -- 15 ips

Frequency Response Speed (ips) Response (cycles per second)
3-3/4 + 2 db 50 to 7,500
7-1/2 + 2 db 40 to 10,000
+ 4 db 30 to 15,000
15 + 2 db 30 to 15,000
Signal-to-Noise Ratio Speed (ips) Peak Record Level to
Unweighted Noise (db)
3-3/4 50
7-1/2 60 full track
55 half track or two track
15 Same as 7-1/2 ips

Peak record level is that level at which the overall (input to
output) total rms harmonic distortion does not exceed 3 per-
cent when measured on a 400 cycle tone., Noise is measured
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Signal-to-Noise Ratio
(Cont'd)

Flutter and Wow

Reproducing Time

(NAB 10-1/2 Inch Diameter
Reels, 2400 feet of tape)

Starting Time

Stopping Time

Reproduce Timing
Accuracy

Rewind Time

Controls

Tape Motion

Record Control

1-2

when erasing a signal of peak recording level in the absence
of new signal. Bias, erase and reproduce amplifier noise are
included in the measurement. All frequencies between 50 and
15,000 cycles are measured.

Flutter and Wow

Speed (ips) (percentage rms)
3-3/4 .25

7-1/2 .2

15 .15

Flutter and wow measurements include all components between
0 and 300 cycles using an rms meter calibrated to read the rms
value of constant amplitude sine wave flutter,

Half Track Full Track
Speed (ips) (hrs) (min) (hrs) (min)
3-3/4 4 16 2 8
7-1/2 2 8 1 4
15 1 4 32

The tape is accelerated to full speed in less than 1/10 of a sec-
ond.

When operating at 15 ips, the tape moves less than two inches
after the STOP button is depressed.

Accuracy (percentage) Accuracy (sec) Length of Recording
(min)
+£,2 +3.6 30

Approximately 1 minute for a full 2, 400 foot NAB reel.

All tape motion is controlled by four pushbuttons, PLAY,
STOP, FAST FORWARD and REWIND.

A separate RECORD button on the face of the electronic
assembly, when depressed, energizes the record
relay which drops out when the STOP button is depressed.



Controls
(Cont'd)

The stereophonic function (two track) is controlled

by depressing the RECORD buttons on both electronic
assemblies simultaneously. In two track operation,
for consistency, the master electronic assembly is
usually connected to the upper track in the head assem-
bly so that, when the RECORD button on the master
(only) is depressed, recording takes place on the upper
track. The lower track can be brought into the record-
ing mode by selecting the lower track RECORD button
at the slave electronic assembly.

(Concurrent dual track recording can be achieved by
depressing one RECORD button only when the Remote
Control Unit is included in the system.)

Tape Speed Tape speed can be changed by the TAPE SPEED switch.
LOW or HIGH positions are used to select drive motor
windings.

Equalization An EQUALIZATION switch on the face of the electronic
assembly provides a means for selecting LOW or HIGH
speed equalization appropriate to the tape speed to be
used.

Reel Size A REEL SIZE toggle switch on the tape transport makes
possible selection of the proper tape tensioning for the
NAB 10-1/2 inch diameter reel or the EIA 5 inch and 7
inch reels.

Record Inputs The INPUT TRANSFER SWITCH provides a means for
selecting three different types of inputs:

Input Minimum Input Signal that
will produce Operating Level
Input Impedance (1% tape characteristic distortion)

MICROPHONE 150 to 250 ohms nominal
(transformer can be strap- 150 microvolts
ped for 30-50 ohms nominal),
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Input
(Cont'd)

BAL BRIDGE 300K ohms -10 dbm

UNBAL BRIDGE 140K ohms -13 dbm

Reproduce Output Zero indication on the v-u meter corresponds to

+8 dbm * 1 db., Sufficient gain and power handling
capabilities exist to feed a +14 vu line. Output into
600 ohms balanced or unbalanced. The center tap of
the output transformer can be strapped to ground for
balanced output. Plus 4 vu also can be obtained by
strapping. (See INSTALLATION).

Head Housing The erase, record, and reproduce heads are contained
in a single head housing.

Monitoring The signal on the tape can be monitored while the
(aural and visual) equipment is recording. Two phone jacks are avail-
able to allow monitoring the record input signal, or
the output signal from the reproduce head. A two
position switch provides a means for making direct
comparison between the original program and the re-
corded program. The same switch transfers a 4 inch
vu meter for level comparison and monitoring. The
vu meter also is used to read bias and erase current,

Power The half track and single track equipment requires
Requirements 2.0 amperes at 117 volts ac (200 watts) and is avail-
able for 50 or 60 cycle line frequency.

Two track equipment requires 2,5 amperes at 117
volts ac (250 watts), 50 or 60 cycles.

When the Ampex Model 375 Precision Frequency

60 cycle amplifier is used with the equipment, power
requirements are greater by 2.5 amperes: single
track equipment 4.5 amperes; dual track 5.0 amperes.
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SECTION 2

INSTALLATION

NOTE

Before operating the equipment read this
SECTION and SECTION 3, OPERATION.

GENERAL

The 351 Series equipment is shipped mounted in consoles or portable cases after a thorough
inspection and performance check at the factory. In the event that the equipment is requested
disassembled, for customer rack mounting, all assembly hardware is provided.

INTERCONNECTING

See the appropriate interconnecting diagrams at the back of this section.

MOUNTING

Console Models

To assemble the console model proceed as follows:

Step 1: Install the tape transport in the cabinet frame, securing the 8 oval-head
screws and finishing washers.

Step 2:  Place the two springs in the holes for the electronic assembly cabinet frame.

Step 3: Attach the two rails to the electronic assembly using the number 8 screws.

Step 4: Slide the cabinet back panel up and out to allow connecting of the a-c power
cable and plug the input cable and the output cable into their receptacles on

the back of the electronic assembly.

Step 5:  Install the electronic assembly, tightening the four knurled nuts to fasten it
to the frame.

Step 6: Connect the captive head cables at their locations on the electronic assembly.
Step 7:  Connect the captive CABLE TO ELECTRONICS to the electronic assembly.

Step 8: Replace the back panel, making certain that all cables run freely through the
semi~circular cut-outs at the bottom of the sliding panel.
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The 351-2 equipment can be mounted as shown in the illustration.

A 0 »

° -0-0-0-0

r--0—0—+—0-0- 9
A M

TYPICAL RACK LAYOUT

POWER CONNECTION

Connect the power cable from the a-c POWER input connector, J8, on the electronic assem-
bly to a convenient 115 volt a-c power source.

ouTPUT
A mating connector for LINE OUTPUT is supplied. The user must fabricate his own cables.
Studio Line

Plus 8 v-u, 600 ohm line output, balanced or unbalanced, is available across terminals 2 and
3 of the line out connector, J5. Pin 1 is the chassis ground.
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If unbalanced output is desired, wire the mating connector so that the pin 2 side of the line is
tied to ground or tie A to B at TS1. Supply 600 ohm termination to this output at all times to
maintain correct meter calibration while recording or reproducing. If the output is not feed-
ing a terminated line, or if the output is not connected, such as on remote pickups, the line
out termination switch, S4, must be left in the ON position.

To obtain a center tap, grounded balanced output, strap the black lead of transformer T3 to
ground at the tie point shown in the illustration.

SHOWS CENTER TAP GROUNDED BALANCED OUTPUT

+4DB(OVU
ON METER)

STRAP EF
AND
UNSTRAP DE

55"1“—4

CENTER TAP 6ROUNDED BALANCED OUTPUT
AND STRAPPING FOR 4 VU OUTPUT

Plus 4 v-u output can be achieved by unstrapping D and E at transformer T3 and strapping E
to F. Readjust the record calibration according to the instructions in SECTION 5 ALIGNMENT
AND PERFORMANCE CHECKS.

High Impedance -Amplifier Input

Wire the mating connector so that pin 3 of the line out connector, J5 is connected to the high
side of the amplifier input. Strap pins 1 and 2 of the mating connector for connection to the
ground side of the amplifier input. The line out termination switch S4, must be left in the ON
position at all times.
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INPUT

During this discussion refer to the foldout illustration - Schematic Diagram - Electronic As-
semblies at the back of SECTION 5.

Microphone Input

Any low impedance microphone having a nominal impedance between 30 and 250 ohms can be
plugged directly into the equipment. Wire the mating connector so that the microphone is
connected to pins 2 and 3 of LINE INPUT, J1. The cable shield must be connected to pin 1.
Place the input transfer switch, S1, in the MIC position.

The microphone input transformer is strapped for the optimum step up when using a 150 to
250 ohm source. With microphones of 50 ohms or less impedance, to obtain 6 db additional
gain strap the input as shown.

S-1
INPUT TRANSFER
MICROPHONE SWITCH _

BALANCED
J=1 .. - BRIDGE —O‘Y\>
v
~ T UNBALANCED
= :: } BRIDGE |
b 62K
Vo
vy

«
&

[P

MICROPHONES WITH 50 OHMS
OR LESS IMPEDANCE
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This should be done only if insufficient gain is found to exist when the input is fed from a

source impedance greater than 50 ohms.

IMPORTANT

To maintain flat response in the balanced
bridge condition when the transformer is
strapped for 50 ohms, change resistor

values of the following:

Rl -- 62K ohms
R2 -- 22 ohms

R3 -- 22 ohms
R4 -- 15K ohms
R5 —— 47K ohms

High impedance microphones are not recommended for use in this equipment because, in
general, the quality is not satisfactory for professional work. If it becomes necessary to
connect a high impedance microphone, the input circuit must be re-wired as shown below:

|||-Q

S-1
INPUT TRANSFER
SWITCH
MICROPHONE I:;Lw\o
BALANCED I
BRIDGE |
O | UNBALANCED
| BRIDGE
|
R SOCKET vl
FOR R6
100K
R5 —AAA—
120K
R4 —
33K ]
R2 <R3 R7
100 $100 27K
@
\;\";
.,3‘1

HIGH IMPEDANCE MICROPHONE INPUT
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Step 1: Remove the input transformer T1.
Step 2: Remove the 150, 000 ohm resistor R1 from the switch S1.

Step 3: Between pin 3 and pin 1 on the input transformer socket, connect a resis-
tance the value of which is between 2. 2 megs and 4.7 megs.

Step 4: Using a jumper connect pin 3 to pin 8 on the transformer socket.

Step 5: Wire the microphone input connector for connection to pins 1 and 2 (shield
to pin 1), and leave pin 3 open.

Bridging a Balanced Studio Line

Connect a balanced line to pins 2 and 3 of the input connector, J1. Pin 1 is ground. Place
the input transfer switch, (S401) in the BALANCED BRIDGE position. Input levels of minus
10 to plus 20 v-u can be accommodated. The load placed on the line is approximately 300,000
ohms.

Bridging an Unbalanced Source

Connect an unbalanced line, radio tuner, etc., to pins 1 and 3 of the input connector. Pin 1

is the ground side. Place the input transfer switch S1, in the UNBALANCED BRIDGE position.
This connection provides a 140, 000 ohm bridging input for any rms program voltage greater
than . 2 volt.

Gain Changes in Balanced Bridge or Unbalanced Bridge

An increase of 10 db in balanced and unbalanced bridge can be achieved by changing two resis-
tors. Change R1 to 47,000 ohms and R5 to 15,000 ohms. The resulting input impedances will
be 100, 000 ohms in the balanced bridge position and 40, 000 ohms in the unbalanced bridge po-
sition.

An increase of 14 db unbalanced bridge gain without changing balanced bridge gain can be ob-
tained by shorting out resistor R5 and changing R4 to 150, 000 ohms. Resulting input im-
pedance will be 60,000 ohms.

For a 10 db increase in balanced bridge gain without changing unbalanced bridge gain, change
resistor R1 to 47,000 ohms, R5 to 39, 000 ohms and R4 to 10, 000 ohms. Resulting input im-
pedances will be 100,000 ohms for balanced bridge and 50,000 ohms for unbalanced bridge.
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SUMMARY

For Gain _ New Input Impedance
Increase Component New Value BAL BRIDGE UNBAL BRIDGE
10 db Rl 47,000 ohms 100, 000 chms 40,000 ohms
BAL BRIDGE
and R5 15, 000 ohms

UNBAL BRIDGE
14 db R5 zero (short out) 300, 000 ohms 60,000 ohms
UNBAL BRIDGE

R4 150,000 ohms
10 db R1 47,000 ohms 100, 000 ohms 50, 000 ohms
BAL BRIDGE

R5 39, 000 ochms

R4 10,000 ohms
PHONES

High impedance head phones must be used. To monitor the incoming line or reproduce output,
plug the high impedance phones into phone jack J6 PHONES on the amplifier face panel or J4
MONITOR on the back of the amplifier chassis.

REMOTE CONTROL

The operation of the tape transport mechanism can be remotely controlled by an Ampex Catalog
No. 5763 or 5763~2 Remote Control Unit. The catalog No. 5763 or 5763-2 unit is supplied in a
wooden case, completely wired and ready to plug into the remote control connector, J502S, on
the tape transport circuits assembly. The catalog No. 5763-1 and 5763-3 units are mounted on
a flat plate for installation in studio consoles, and are not wired. For Model 351-2, use only
5763-2 in the wooden or 5763-3 mounted on the flat plate. To install, wire as shown in the fig-
ure, and plug into J502S.

NOTE

Whenever the remote control unit is not con-
nected, the dummy plug P502P, supplied with
the equipment, must be plugged into J502S.
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REWIND FAST FWD RECORD  START STOP
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LAMP — | SWITCH
A70| .
() |
g
!
)
j
g
i
)
-------‘
]
J701P
,‘,Iﬂ'S
| 2 3456 78 910 35

SCHEMATIC DIAGRAM - -
REMOTE CONTROL UNIT

60 CYCLE AMPLIFIER

The Ampex Model 375 Precision 60 Cycle Amplifier can be plugged directly into the equipment
at J503S. No other connections are necessary. The Model 375 is used where power sources
are erratic and there is need for a precision 60 cycle time base for driving the capstan.

CAUTION

If this unit is used with the recorder/reproducer,
the control circuit fuse F402 must be increased
to 5 amperes.

NOTE

Do not remove the dummy plug P503P unless the
60 cycle amplifier is connected.

2-10



OVERALL PERFORMANCE CHECK (Read SECTION 3, OPERATION before making these
checks.)

Make the following equipment performance checks at the time of installation and when neces-
sary thereafter:

REPRODUCE (Playback) LEVEL
REPRODUCE (Playback) RESPONSE
REPRODUCE (Playback) NOISE MEASUREMENT

RECORD CALIBRATION
FREQUENCY RESPONSE
RECORD NOISE MEASUREMENT

Complete instructions for making the above checks are given in SECTION 5 ALIGNMENT
AND PERFORMANCE CHECKS.

DISTORTION

Overall distortion can be measured by connecting any standard distortion measurement ap-
paratus across the output. The readings from a wave analyzer or selective frequency dis-
tortion meter will be more accurate than those from a null type instrument at lower distortion
levels. Distortion readings are somewhat dependent on tape. A reading of 1% is normal at
operating level while a reading of 3% is normal at 6 db above operating level. Second har-
monic distortion is negligible; measured distortion is predominantly third order.

FLUTTER AND WOW

Flutter and wow are produced by periodic irregularities in tape speed and appear as cyclic
frequency deviations in recording or reproduction. They can be measured by means of any
standard flutter bridge. Variations in amplitude as indicated on level measurements do not
constitute flutter and are entirely due to tape coating variations. Readings will be well under
.14% rms at 15 inch, .18% rms at 7-1/2 inch, and .21% rms at 3-3/4 inch speed. The Ampex
Professional Products Division primary standard of measurements is based on the use of a
flutter meter calibrated to indicate the deviation from mean carrier frequency of any rate
between .5 and 300 cps expressed in percent rms.
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INTERCONNECTING
SINGLE TRACK

Catalog From To
Cable Number Qty. Receptacle Chassis Receptacle Chassis
A-c 2413 (1) J8 POWER Electronic A-c source
Assembly
Power
Interconnecting — (1) J7 TAPE Electronic CABLE TO Captive at
TRANSPORT Assembly ELECTRONICS Tape Trans-
port
Reproduce (1) Jd3 PLAYBACK Electronic Captive at Tape Transport
Head HEAD Assembly
Record 1) J2 RECORD Electronic Captive at Tape Transport
Head HEAD Assembly
Erase (1) J10 ERASE Electronic Captive at Tape Transport
Head HEAD Assembly
PORTABLE
SINGLE TRACK
Power 3768-1 (1) J7 TAPE Electronic End of Captive Tape Trans-
Extension TRANSPORT Assembly  port power interconnecting
cable.
DUAL TRACK EQUIPMENT (Unmounted)
Power 30812-01 (1) J7 TAPE Electronic End of Captive Tape Trans-
Interconnecting TRANSPORT Assembly port power interconnecting
1 and 2 cable.
From To
Bias Inter- 14943-02 (1) J9 BIAS Master J9 BIAS Slave Elec-
connecting COUPLING Electronic COUPLING tronic Assembl
Assembly
DUAL TRACK EQUIPMENT (Portable)
Power 30812-02 (1) J7 TAPE Electronic End of Captive Tape Trans-
Interconnecting TRANSPORT Assembly  port power interconnecting
1 and 2 cable.

NOTE
Cables marked with a red band, interconnect in upper electronics for the

2-12 Model 351-2 only from top to bottom.



TAPE TRANSPORT
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44
NOTES

I. A 3768-1 POWER EXTENSION CABLE IS USED WITH SINGLE TRACK PORTABLE EQUIPMENT.
2. A 30812-01 POWER INTERCONNECTING Y CABLE IS USED WITH DUAL TRACK
STEREOPHONIC EQUIPMENT.
3.A 14943-02 BIAS INTERCONNECTING CABLE IS USED WITH DUAL TRACK STEREOPHONIC
EQUIPMENT.
4. A 30812-02 POWER INTERCONNECTING CABLE IS USED WITH PORTABLE DUAL
* TRACK STEREOPHONIC EQUIPMENT.
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SECTION 3

OPERATION

GENERAL

The 351 Series recorder/reproducers are available for full (single) track, half track or two
track stereophonic operation. All operating controls are located on the tape transport with
the exception of the record control which is on the front panel of the electronic assembly.
When the remote control unit is furnished, duplicate tape motion controls, a RECORD but-
ton and RECORD INDICATOR light and a TAPE MOTION indicator light are mounted on the
remote unit.

The equipment can handle the NAB 10-1/2 inch diameter tape reels or the EIA 5 and 7-inch
reels. Provision is made for selection of proper tape tensioning at the REEL SIZE switch
on the tape transport for the LARGE or SMALL size reels.

Either of two capstan drive motor speeds can be selected at the LOW-HIGH TAPE SPEED
switch which is also on the tape transport.

On the front panel of the electronic assembly are facilities for setting RECORD LEVEL and
(reproduce) PLAYBACK LEVEL, selecting LOW SPEED or HIGH SPEED EQUALIZATION,
selecting three input arrangements by means of the INPUT TRANSFER SWITCH, and switch-
ing the vu meter at the METER and OUTPUT switch so that (reproduce) PLAYBACK, RECORD,
BIAS and ERASE LEVEL(S) can be read. A phone jack (PHONES) for monitoring, a RECORD
button, a RECORD INDICATOR light, and a POWER OFF-ON switch are also mounted on the
electronic assembly front panel.

Another MONITOR AMPLIFIER phone jack and a line termination (LINE TERM) OFF-ON
switch are located on the back of the amplifier-chassis.

SUMMARY OF CONTROLS, SWITCHES AND INDICATORS

Schematic

Reference
Item Symbol Location Function
POWER S-5 Electronic Assembly Controls power to the electronic
OFF-ON front panel and mechanical assemblies. When
SWITCH power is on capstan will rotate if

tape is properly threaded or the
safety switch de-activated. The
v-u meter lamps light when power
is on, and are unaffected by the
safety switch, remaining lighted
till the power is turned off.

For stereophonic 351-2 operation
POWER switches of both electronic
assemblies must be in the ON posi-
tion.

3-1



Item

TAPE

SPEED
EQUALIZATION
LOW HIGH

SPEED SPEED
REEL SIZE

LARGE SMALL
SWITCH

METER AND
OUTPUT
SWITCH

RECORD
LEVEL

PLAYBACK
LEVEL

VU METER

3-2

Schematic
Reference

Symbol

S503

52

S504

S3

RO

R36

M1

Location

Tape Transport
control cluster

Electronic
Assembly
front panel

Tape
Transport

Electronic
Assembly
front panel

Electronic
Assembly
front panel

Electronic
Assembly
front panel
Electronic
Assembly
front panel

Function

Determines speed of the capstan
drive motor by high or low speed
winding. Used in conjunction with
EQUALIZATION switch S2.

Used to select appropriate equali-
zation circuitry for tape speed
chosen.

Adjusts tape tensioning circuitry
for the reel size used.

The switch is closed when (LARGE
position) NAB 10-1/2 inch reels

are used. In the SMALL position

the switch is open, connecting re-
sistance R502 with the torque motors,
thereby reducing holdback tension.

Provides a means for switching

the meter to read indications of record
input, erase and bias, and reproduce
output.

In the reproduce (PLAYBACK) posi-
tion, the meter indicates the signal
level at the secondary of the output
transformer. In the RECORD posi-
tion the meter indication shows a
flat amplifier reading of the input
signal.

Adjusts record level.

Adjusts reproduce level.

Provides a means for visually moni-
toring record input level, reproduce
level , and bias and erase.



Schematic

Reference
Item Symbol Location
INPUT TRANSFER S1 Electronic
SWITCH Assembly
front panel
LINE TERM S4 Electronic
OFF ON Assembly
back panel
PLAY 5505 Tape
button Transport
Control
Cluster
RECORD S6 Electronic
button Assembly
front panel
REWIND S507 Tape
button Transport
Control
Cluster
FAST FORWARD S506 Tape
button Transport
Control
Cluster
STOP S502 Tape
button Transport
Control
Cluster

Function

Provides a means for selecting the
appropriate input circuitry to re-
cord with a microphone or from

a balanced or unbalanced line.

Controls output termination of the
reproduce amplifier. In the ON
position a 560 ohm resistor is across
the output. In the OFF position,

the resistor is out of the circuit

and the amplifier must then feed

a 600 ohm device.

Controls tape motion in the repro-
duce (PLAY) and record modes.
Interlocked with rewind and fast
forward modes.

Controls the record relay in the
electronic assembly. Power is
connected to the bias oscillator when
this button is depressed. PLAY
button must be depressed to put

the tape in motion before the record
button is used.

Controls the rewind relay. Full
a-c power is connected directly
to the rewind (supply) motor when
this button is depressed, and re-
sistance R504 is placed in the a-c
circuit to the take-up motor.

Controls the fast forward relay.
Connects full a-c power to the take-
up motor and places resistance R504
in the a-c circuit to the rewind motor
when this button is depressed.

When this button is depressed, the
brake solenoids and all relays are
deenergized.
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OPERATING TECHNIQUES

Threading the Tape

Thread the tape as shown in the illustration. Unwind and inspect all new factory wound reels
of tape by running them through in the FAST FORWARD mode.

New tapes are usually looped to the hub in such a manner that the tape will not come free
of the reel at the end. This will prevent the safety switch (S501) from disengaging the cap-
stan idler from the capstan which results in a flat being worn on the capstan idler wheel.
(Any adhesive material accumulation on the reel hub may also keep the tape from coming
free at the end of the reel, and should therefore be removed with solvent.)

TAKEUP

CAPSTAN
IDLER

REEL IDLER

TAKEUP
TENSION
ARM

— HEAD ASSEMBLY &

TAPE THREADING PATH
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Power

Power is supplied through power switch 485, which must be turned on to operate the elec-
tronic and mechanical assemblies. The mechanical assembly and electronic assembly are
individually fused by the 3 ampere control circuit fuse 5F2 and the 1/2 ampere electronic
fuse S5F1.

Speed switches

There are two switches associated with operating speed. The tape speed switch S503 deter-
mines the speed of the capstan drive motor, and the equalization switch 452 changes the
equalization in the amplifiers appropriately.

Tape Motion

The tape motion is controlled by means of four pushbuttons labelled REWIND, FAST FWD,
STOP and PLAY.

PLAY OR RECORD

The tape is set into play motion at the speed selected by the tape speed switch when
the PLAY button S505 is depressed. The tape must be completely stopped before
starting in this mode. To change from play to the record mode with the tape in mo-
tion, press the record button 456 on the electronic assembly.

STOP

'To stop the tape while it is moving in any mode, press the STOP button S502. The

equipment will stop automatically if the tape breaks or runs off either reel.

FAST FORWARD

The equipment can be started in fast forward or switched to fast forward from any
of the operating modes by simply depressing the fast forward button S506.

REWIND

The equipment can be started in rewind or switched to rewind from any of the oper-
ating modes by simply depressing the rewind button S507.

NOTE

In using either the fast forward or rewind mode, it
is desirable to remove the tape from direct contact
with the heads by opening the gate of the head assem-
bly. This will reduce wear on the heads and prevent
the oxide coating on the tape from depositing on the
heads and impairing their performance.
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Editing and Cueing

Indexing the tape as in editing or cueing, or when approaching the end of the reel, is simpli-
fied by holding down a combination of buttons. Tape motion can be reduced to a slow creep
by holding down the fast forward and rewind buttons simultaneously, and then alternating be-
tween the two to control tape direction. When the desired point is reached, the STOP button
must be held down until the other buttons are released.

CAUTION

Never press the STOP and PLAY buttons in rapid
sequence when the tape is traveling at high speed
in the rewind or fast forward modes. This will
almost invariably break the tape since it does not
allow sufficient time for the tape to stop before the
Capstan Idler locks it to the Capstan.

Reproduce (Playback)

To reproduce a previously recorded tape, turn the METER and OUTPUT SWITCH 453, to
the extreme left position designated PLAYBACK LEVEL, then start the tape in motion as
indicated under PLAY. A PLAYBACK LEVEL Control 4R36 has been provided on the front
panel to adjust the tape level to plus 8 vu output (zero on the vu meter).

Record

To record a new program on previously recorded tape, or on blank tape, turn the METER
and QUTPUT SWITCH 4S3 to the second position from the left which is designated RECORD
LEVEL. Turn the RECORD LEVEL CONTROL 4R9 clockwise until the level reads 0 (zero)
on the vu meter on the most intense program peaks. The program can be audibly monitored
through either the phone jack (PHONES) 4J6, Monitor 5J4, or the line out connector (LINE
OUTPUT) 5J5 before the tape is in motion. This direct monitor feature allows the program
to be set up through the machine without actually recording during the set up period.

NOTE

For correct meter calibration it is important that
the line out be properly terminated in a nominal
600 ohms either external to the machine or by the
use of the line out termination switch (LINE TERM)
554.

When the program level is properly set, open the head gate and start the tape in motion as
indicated under PLAY. Then push the RECORD BUTTON 456 and close the head gate. This
procedure results in minimum transients during the start of recording. The record indicator
4T1 next to the record button will now glow and the equipment is recording.
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The erase position of the METER and OUTPUT SWITCH provides for metering of erase cur-
rent. The erase current is not critical and has been factory adjusted to read approximately
-1/2 on the vu meter for half track and stereophonic heads and +1 for full track heads. Both
the erase and bias current will vary directly with line voltage. The bias current is more
critical and is factory set to read zero at 117 volt line voltage, using an average tape. It
should read between -1/2 and +1/2 for the optimum high frequency response at 7-1/2 and
3-3/4 inch tape speeds using a median tape. For the flatest possible response with a given
tape, the bias can be reset as described in Section 5 ALIGNMENT AND PERFORMANCE
CHECKS, Note the bias current reading for this particular tape and log it for future reference

The bias is adjusted by means of the Bias Control R460, located on the electronic chassis.
The meter calibration for bias measurement can be checked as indicated in SECTION 5.

CAUTION

While in the record mode during stereophonic
operation always bring the tape motion to a stop
before depressing either the FAST FORWARD
or REWIND buttons.

Half Track Operation

The tape is threaded and operated as described under TAPE THREADING and TAPE MOTION.
However, only the upper half of the tape will be used on the half track equipment. To uti-
lize the lower half of the tape, the full reel on the takeup turntable should be removed, turned
over and placed on the tape supply turntable upside down. Place an empty reel on the takeup
turntable. Repeat the operation as performed on the first track.

Remote Control

For remote operation, remove the dummy plug P502P from the receptacle J502S on the con-
trol box of the tape transport and connect the remote control cable from J502S to the remote
control unit (see INSTALLATION -- REMOTE CONTROL).

Notes on Stereophonic Operation

Because the sfereophonic equipment has a separate erase feature, permitting either track
to be erased independently of the other, it is necessary to depress the RECORD buttons on
each amplifier to place both amplifiers in the record mode.

When using the remote control unit the single RECORD button will energize both electronics
(concurrent record feature).
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THEORY OF MAGNETIC TAPE RECORDING

If a material capable of being magnetized is placed in the proximity of a magnetic field the
molecules of that material will be oriented according to the direction of the field. Any of
several methods may be used to produce a magnetic field, but of most interest in magnetic
recording is the field produced by a current flowing through a coil of wire. The current
itself may be derived from a transducer such as a microphone which converts the mechanical

energy of sound to electric current.

Magnetic recording tape consists of finely divided iron-oxide particles deposited upon a
plastic backing. During the recording process this tape is moved through a magnetic field
in which the magnetizing force is alternating , and the iron oxide particles are aligned ac-
cording to the instantaneous direction and magnitude of the field.

TAPE

SIGNAL
e

N\
N N

MAGNETIZAT/ON OF TAPE

The magnetic field is produced in the gap of a recording head (which is essentially an electro-
magnet) , over which the recording tape passes. The head consists of an incomplete ring of
highly permeable material inserted in a coil of wire. The discontinuity in the ring forms the
gap, and the ring itself is the core of the electromagnet. The recording head and its gap thus
constitute a series magnetic circuit.
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RECORD HEAD

The magnetization curve of the iron oxide used as the recording medium is similar to that
shown as the heavy line in the illustration below.
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At points near the origin the curve is extremely non-linear and, without some corrective
factor, the signal recorded on the tape would not be directly proportional to the signal ap-
plied to the head, resulting in a high degree of distortion when the tape was reproduced.

This distortion is greatly reduced by mixing a high frequency, constant amplitude, bias
signal with the actual signal being recorded, so that operation is obtained on the linear
portion of the curve. This may be likened to applying a d-c bias to a tube to force it to

work on the linear portion of its curve. The bias signal is generally selected to be at least
five times the highest frequency to be recorded so that no beating will occur between the bias
frequency and the harmonics of the recorded signal.

While the tape is in the recording gap the bias causes the magnetization characteristics of
the iron oxide to follow the dashed line loops known as the "minor hysteresis loops." As
the tape leaves the gap the influence of the magnetic field created by the bias is reduced
to zero and the tape assumes a permanent state of magnetization (known as '"remanent in-
duction') determined by the gap flux at that time.

After the recording process there exists on the tape a flux pattern which is proportional in
magnitude and direction to the signal recorded. If the tape is then moved past a reproduce
head -- which is similar in construction to the record head -- the magnetic flux on the moving
tape will induce a voltage in the coil of the reproduce head. This induced voltage is propor-
tional to the number of turns of wire on the head and the rate of change of flux. This is ex-

pressed by the equation E = N (dg/dt)

Where
E = induced voltage
N = number of turns of wire
dg/dt = rate of change of flux

It is desirable that the gap in the reproduce head be as small as possible so it will intercept
less than one wave length of the signal on the tape at the highest frequency to be reproduced.
However, as the gap is made smaller the induced voltage decreases, so there is a practical
limitation in decreasing the gap and still maintaining an adequate signal-to-noise ratio.

The voltage induced in the reproduce head during reproduction is computed by the equation
E=By VSIN Tw/A

Where
E = induced voltage
BM = maximum flux density of the recording material
V = velocity of tape over the head
w = width of the gap
A\ = wavelength of the signal on the tape

From this equation it can be seen that the voltage across the coil increases directly as the
velocity increases and as the wavelength decreases (frequency increases). If the tape ve-
locity and gap width are assumed to be constant, the output voltage from the head is directly
proportional to the frequency as long as the wavelength on the tape is large compared to the
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gap width. This results in an output vs. frequency characteristic such as is shown in curve
A of the figure below.
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The voltage does not continue to rise indefinitely. As electrical losses in the core material
increase and as the wavelength on the tape approaches the same dimensions as the reproduce
head gap, the actual output resembles curve B in the same figure.

In order to provide an over-all frequency response that is flat (see the figure below) an equal-
ization circuit consisting of a series resistance and capacitance is inserted in one of the early
stages of the reproduce amplifier. This equalizing circuit has a high-frequency droop char-
acteristic (curve B) which is the inverse of the reproduce head characteristic curve A of the
above figure. In order to extend the high frequency response, additional equalization is
included in the record amplifier in the form of a high frequency boost circuit designed to
compensate for the droop in record and reproduce head characteristics caused by core
losses, self-demagnetization of the tape at the short wave lengths and the wave length
approaching the gap dimensions.

Disregarding the response of the associated amplifiers, the physical aspects of maintain-
ing constant tape speed and good head-to-tape contact, and core losses in the head -- all

of which can be placed at a high performance level by good engineering design -- there are
certain inherent properties which define the frequency limits in recording and reproducing
information on a specific magnetic tape recorder-reproducer. While these properties can
be varied to meet differing requirements, the over-all result represents a compromise ar-
rangement in which frequency response, signal-to-noise, and distortion are interrelated.

In this respect the high frequency response is primarily limited by the dimension of the re-
produce head gap, and the frequency at which that head resonates with the capacity in the

circuit.

3-11



DECIBELS }-- g |
PLAYBACK : i

+25}-- EQUALIZATION - -~ PLAYBACK
.| Ccurve | HEAD
+20}------a "~ CHARACTERISTICS
s15h LS ____,-,_-_"_°++S:_Tr‘i!--4
1 1 ° ! I
+HOp-------- S e e R
o N I |
] it B .-;a‘F-- OVERALL ~—-=
oo i RESPONSE i
OF-———— > - i =
s i C N
L ) 9 )
-5F-—--=-=-- B . el
P =

I
Q
1
L]
i
I
1
I
|
|
|
-y ———
1
1
4_
\*
|
|
|
i
1
I
I
1
1
1
!
1
|
|
—-——h
1
k
b
I
1
s —

]
(2
]
1
]
]
1
i
1
]
-
i
1
|
]
]
]
1
1
[}
1
L
i
|
]
]
1
1
]
1
]
]
‘=
]
1
]
]
A

b4
5=
%,

500 I0KC
FREQUENCY

©
o
O

ACHIEVING FLAT OVERALL RESPONSE

During the recording process the tape assumes a permanent state of magnetization as it leaves
the head gap, thus the record head gap width is relatively uncritical. However, in the repro-
duce mode the magnetic flux on the moving tape must induce a voltage differential across the
reproduce head coil if a current is to flow in that coil. This induced voltage is attained as

the flux travels through each branch of the head core, forced into that path by the high reluc-
tance of the head gap. Therefore, an instantaneous difference in the magnitude of the moving
flux must exist across the head gap to cause the flux to travel through the core and magnetic-
ally induce a voltage difference in the head winding.

When the recorded frequency rises to a degree where the reproduce head gap intercepts a
complete wavelength of the signal (as it appears on the tape) there can be no difference in flux
magnitude across the gap, and head output will reduce to zero. This cancellation effect will
occur at multiples of the represented frequency, and for all practicable purposes the output

is useless.

There are two means of counter-acting this "gap effect' ~- either the reproduce head gap
width can be reduced or the record-reproduce tape speed can be increased. There are
limitations in reducing the gap width and retaining adequate signal level and realistic manu-
facturing tolerances; as these limitations are reached any further extension of high frequency
requirements must be accompanied by corresponding increases in record-reproduce tape
speed. (In instrumentation applications it is also possible to record at a high tape speed and
reproduce at a low tape speed, thus providing a signal expansion characteristic. For exam-
ple, a 10 ke signal recorded at 7-1/2 ips, will reproduce as a 5 ke signal if the reproduce
tape speed is 3-3/4 ips. This procedure of course cannot be used in standard audio applica-
tions where music or voice is recorded, and will result in the loss of the low frequency com-
ponents of the signal.) Increasing the record-reproduce tape speed lengthens the wavelength
of the signal as it appears on the tape, with the result that higher frequency wavelengths do
not approach the gap dimension. (It also decreases the "self-demagnetizing" effect which
occurs as the opposite poles of individual magnetic fields on the tape come closer and closer
together.)
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The resonant frequency of the inductance of the head coil and the capacitance -- either actual
or distributed -- of its circuit must normally be either outside the pass band of the system
(so the drop in output following the point of resonance will not adversely effect the frequency
response) or so placed at the extreme upper limit so that the increased output at the moment
of resonance actually provides an extended response. When good engineering design has
reduced circuit capacitance to an irreducible minimum, the only means of placing head re-
sonance at a higher frequency is to reduce the inductance of the head coil by reducing the
number of turns of wire. This adversely affects the output over the entire frequency range,
and will particularly influence the low frequency limit.

Low frequency response if primarily determined by the relationship of the required signal-
to-noise ratio, the characteristic curve of the reproduce head, the distortion which can be
tolerated, and the bandwidth which must be recorded.

As previously explained the output of a reproduce head rises directly with frequency at an
approximate 6 db per octave rate. Stated conversely, the reproduce head output drops dir-
ectly with frequency at an approximate 6 db per octave rate. The low frequency limit is
determined by how far this decreasing output can be tolerated while maintaining an adequate
signal-to-noise ratio. Thus, the noise generated by the associated electronic assemblies
will have a definite effect on low frequency response. Increasing the record level to offset
this decreasing output will eventually result in an increase in distortion.

Bandwidth is a determining factor in low frequency response because the 6 db per octave
dropoff in reproduce head output normally starts at the highest frequency which must be
reproduced, and is constant regardless of tape speed. Thus as the upper frequency re-
quirement is extended, the lower frequency limit -- dictated by the required signal-to-noise
ratio rises inexorably with it, octave for octave. A general rule is that the maximum band-
width which can be effectively reproduced by any magnetic tape device is approximately ten
octaves.

It should now be apparent that compromises are necessary in designing a magnetic tape re-
corded for a given purpose. If a high frequency requirement is imposed, then low frequency,
signal-to-noise, or distortion must be limited (or perhaps a modulating-demodulating system
employed which will effectively compress the bandpass requirements). Conversely, a low
frequency requisite limits the high frequency response which can be obtained.
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BRAKE OPERATION

Smooth brake operation is extremely important in maintaining proper tape tension when stop-
ping the tape. Because the holdback tension, supplied by the trailing turntable motor torque,
is lost after the STOP button is pressed, maintenance of tape tension then becomes a function
of brake operation. The braking force acting on the turntable from which the tape is being
pulled (the trailing turntable) in any of the modes of operation must always exceed the braking
force acting on the turntable taking up the tape (the leading turntable) to prevent the throwing

of tape loops.

SOLENOID ENERGIZED SOLENOID DE-ENERGIZED

VOLTAGE —_) ZERO
- \tb VOLTAGE o @

APPLIED
N7

e

BRAKE BRAKE
DIS- ENGAGED
ENGAGED

BRAKE OPERATION

One end of the brake band is fixed to the brake housing. The other end is linked to the brake
lever and is free to move. When the brake solenoid is de-energized, the brake tension spring

acting on the brake lever draws the brake band against the brake drum.

For example if the brake drum of the supply motor, as viewed from the brake housing end, is
rotating clockwise when the brake band is applied, the frictional force will cause the band to
wrap itself more tightly around the brake drum, the linked end of the band moving to the right.
thus increasing braking force. When the drum is rotating counterclockwise, the process is
reversed, causing the band to pull away from the drum, and decreasing the braking force.

The ratio of the braking force in one direction to the braking force in the other -- the brake
differential -- is approximately two to one on this equipment.

In all modes of operation, the greater braking force always acts on the trailing turntable,
maintaining the tape under tension as the system is stopped.
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All functional control of the tape transport, with one exception, takes place at the control cir-
cuit switch assembly comprising four pushbuttons: REWIND, FAST FORWARD, STOP and
PLAY. Two toggle switches REEL SIZE and TAPE SPEED are mounted at either end of the
control cluster. The exception is the RECORD function which is controlled at the amplifier.
The safety switch (not an operating control) is mounted under the tape transport.

Rewind

When REWIND button S507 is depressed, rewind relay K504 is energized and held in this con-
dition by relay contact sets K504-1, K503-3 and the normally closed STOP button S502. Con-

tact set K504-2 connects the full a-c power directly to the rewind (supply) motor, and places
R504 in the a-c¢ circuit to the take-up motor. The rewind motor operates at full torque and
the take-up motor at reduced torque, thus tape is pulled at a maximum speed from the take-
up to the rewind reel. Contact set K504-3 completes the d-c circuit to the brake solenoids

at each reel assembly, thus releasing the brakes.

Fast Forward

When FAST FORWARD button S506 is depressed, the fast forward relay is energized and
held through contacts K503-1, K504-3 and the normally closed STOP button S502. Contact
set K503-2 connects the full a-c power to the take-up motor, and places R504 in the circuit
to the rewind motor. The take-up motor now operates at full torque and the rewind motor
at reduced torque, causing the tape to be pulled at a maximum speed from the rewind to the

take-up reel.

Stop

When the tape is moving in any mode and the STOP button (S502) is depressed, the brake
solenoids and all relays are de-energized. The brakes are applied to both turntable motors.
The capstan drive motor, however, will continue to operate so long as the tape remains pro-
perly threaded.

Play

When PLAY button S505 is depressed, both play relay K502 and capstan solenoid K501 are
energized. Contact sets K502-1, K503-1, K504-3, and the normally closed STOP button
S502 form a holding circuit. Power is connected to the turntable reel motors through con-
tact K502-2. Through contact K502-3 power reaches the brake solenoids K505 and K506.

The reel motors are powered and the brakes are released simultp.neously, causing the equip-
ment to operate in the reproduce mode at the speed selected by TAPE SPEED SWITCH S503.

NOTE

The record mode is not a tape motion control
function, but it is interlocked and dependent on
the PLAY button which must be depressed be-
fore the record mode can be energized at the
amplifier.
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Safety Interlocks

When the tape is moving in either of the high speed modes (fast forward or rewind) it is not
possible to switch to the play mode without first pushing the STOP button. In fast forward,

contact K503-1 interlocks the play relay and capstan solenoid. In rewind, K504-3 is the in-
terlock.

CAUTION

If the STOP and PLAY buttons are depressed in
too rapid a sequence when the tape is in either
high speed mode, tape will almost invariably be
broken or deformed. Always allow time for the
tape to stop completely when switching from
either of the fast modes to play.

Reel Size Switch

Selection of proper holdback tension, depending on reel hub size, is made at the two position
toggle switch labeled LARGE-SMALL. Holdback tension is not a constant in any mode of
operation, varying directly as a function of the trailing turntable motor torque, and inverse-
ly as a function of the effective trailing reel hub diameter (hub diameter includes the tape
wound on the hub). For a given torque on the trailing motor, the holdback tension will in-
crease as the effective hub diameter of the trailing reel decreases. Reducing the torque on
the trailing turntable motor will decrease the holdback tension.

The holdback tension resistors for adjustment of take-up and rewind motor torques are
factory-set for NAB 10-1/2 inch reels. If the smaller (7 or 5 inch) EIA (formerly RETMA)
reels are used, compensation for the overall increase in holdback tension must be made by
placing the switch in the SMALL position to prevent excess tape tension. This is done by
inserting resistor R502 in series with the take-up and rewind motors thus reducing the tor-
que of both motors when the EIA reels are used. The REEL SIZE switch is a SPST switch
placed across the resistor R502. It is closed when the LARGE position for 10-1/2 inch
diameter NAB is selected; and open (resistor R502 in the torque motor circuits) when the
SMALL position is selected.

ROUTINE MAINTENANCE

Carefully follow the routine maintenance program outlined below if proper performance is
expected of the equipment at all times. Keep an Operation and Maintenance Log.

Cleaning

Clean the capstan, the head faces and tape guides daily. Clean the capstan idler wheel weekly.
Great care must be taken to see that oil does not reach the rubber tire. Avoid, as much as
possible, touching the tire with the fingers.

The agent for cleaning Ampex head assemblies is a mixture of Xylene and 0. 1% Aerosol, and
is available in 4 oz. bottles (Ampex Catalog No. 087-007). Other solvents can have detri-

mental effects on these precision parts.
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To clean any head assembly, wind a clean, lintless cloth on a wooden swab-stick and moisten
with this mixture. Swab the heads periodically to remove all dirt and accumulated oxide de-
posited from some tapes.

CAUTION

DO NOT USE ANY OTHER SOLVENTS AS THERE
ARE SOME WHICH MAY DAMAGE THE LAMINA-
TIONS OF THE HEAD ASSEMBLY. DO NOT USE
METAL SWAB-STICKS.

Cleanliness of all parts of the tape drive mechanism is required for consistent optimum per-
formance. Clean all parts except the head assembly using a lintless cloth moistened with
denatured alcohol. This cleaning is of particular importance because most tape manufacturers
lubricate their tapes, and the lubricant will gradually form a coating on the components in the
tape threading path which will result in a loss of positive drive at the capstan, flutter and wow,
drop-outs or poor high frequency response.

Lubrication

The following parts of the tape transport mechanism require lubrication every three months,
or after every thousand hours of operation, whichever occurs first.

Capstan Drive Motor Lubrication

Lubricate the upper sleeve bearing of the capstan drive motor with one of these oils or its
equivalent:

Caloil OC-11 (Ampex Catalog Number 087-005)
Standard Oil Company of Indiana-Standard No. 18 or No. 25
Socony Vacuum, Oil Company - Gargoyl DTE Light

There are two ways to lubricate the drive motor, the first of which requires its removal.
The second, and simpler method, does not require removal of the motor. See alternate

method. To remove the drive motor proceed as follows:

Step 1: Unplug the motor connector P504P from its receptacle J504S at the control
circuit box.

Step 2: Remove the capstan idler by loosening the Allen head screw on the idler arm
and gently pulling the idler assembly away (the capstan idler must be removed

because one of the mounting screws is beneath it).

Step 3: Support the motor in one hand and remove the four mounting screws that hold
it to the tape transport.

Step 4: Now pull the motor free.

Step 5: Locate the oil hole which will be on the top or the side of the motor end bell.






The alternate method for drive motor lubrication is:

Step 1: Start the drive motor by placing the POWER switch in the ON position and
de-activating the safety switch, and allow the motor to warm up (requires
about 15 minutes).

Step 2: Turn off the equipment when warm-up is complete,
Step 3: Gently pry up and remove the capstan dust cap.

Step 4: Drop the recommended oil on the exposed bearing surface until it will accept
no more oil.

Step 5: If the bearing appears dry after the motor has cooled, warm up the motor
and repeat the above procedure.

Step 6: Wipe capstan dry of any excess oil that may have been applied accidentally.
Capstan Idler Lubrication

Gently pry the dust cap from the wheel hub (a knife blade can be used), and saturate the felt
washer with 6 drops of SAE 20 oil. Failure to perform capstan idler lubrication can result
in the felt washer becoming completely dry. In this case more than 6 drops will be needed.

CAUTION

DO NOT OVERLUBRICATE or the wheel will
throw oil in operation. If oil spills on the rub-
ber tire, clean it immediately with ethyl alco-
hol.

NOTE
The reel idler assembly, the take-up tension
arm assembly and the take-up and rewind mo-

tors contain permanently lubricated bear-
ings, and require no further lubrication.

Head Demagnetization

Occasionally, the heads may become permanently magnetized through electrical faults in the
amplifiers, improper use of the equipment, or by contact with magnetized objects. Magnetized
heads will cause an increase of 5 to 10 db in background noise level, and can impair good re-
cordings by partially erasing high frequencies. The full dynamic range of the equipment cannot
be realized if the heads are magnetized.

Any phenomena that tend to put large unbalanced pulses through the record head will magnetize
it. Observe these precautions and no difficulty should be experienced.

Do not remove any tube from the record amplifier while the equipment is recording.
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Step 3: Bring the tips of the demagnetizer to within approximately 1/8-inch (if the de-
magnetizer tips are taped or covered, contact with the heads can be made) of
the record head core stack, straddle the head gap and draw the demagnetizer
tips up and down the length of the core stack three or four times.

Step 4: Remove the demagnetizer slowly from the head stack to a distance of 3 or
4 feet, thus allowing its a-c field to diminish gradually. This slow re-
moval is extremely important.

CAUTION

Do not unplug the demagnetizer while it is near
the heads; the collapse of its magnetic field will
re-magnetize the head.

Step 5: Repeat Steps 3 and 4 at the reproduce and erase heads.

Step 6: If necessary, repeat the process'till complete demagnetization is effected
in each case.

NOTE

The erase head, under certain conditions, is
susceptible to magnetization by spurious sources
and can require demagnetization.

If the capstan, tape guides or other metal parts become magnetized, a few passes of the de-
magnetizer along their lengths and the slow withdrawing technique should be adequate.

ADJUSTMENTS

The mechanical assembly is shipped from the factory with all adjustments set for correct
performance. It should be unnecessary to change any adjustment before putting the equip-
ment into service, unless shipping damage has occurred. In the course of wear in normal
service, or in the event of component failure, and replacement of parts, some readjustments
may be necessary.

Equipment Required:

Spring Scale 0-16 oz

Spring Scale 0-80 oz

3/8-inch Nut.Driver

3/16-inch Screwdriver

Nylon Lacing Twine or Strong String
7/16 -inch Socket Wrench

5/64 -inch Allen Wrench
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Step 10:

Step 11:

Step 12:

Step 13:

Depress the PLAY button and allow the clockwise motion of the supply reel
(torque motor tension) to draw a turn of twine onto the hub.

Make certain that the twine is now parallel to the plane of the top of the tape
transport and that the twine is centered and not touching either reel flange.

Now, let the torque motor pull the twine slowly onto the hub by following the
torque motor force with the scale.

Using this '"following' technique, observe the readings on the scale until a
constant reading is obtained.

If necessary, adjust the slide on resistor R505 in the control circuit box un-
til a scale reading between 6 and 8 ounces is achieved.

A good check consisfs in placing the REEL SIZE switch in the SMALL position,
then checking the torque using the same procedure as above. The scale
should indicate approximately one-half the LARGE reel size reading.

Use the procedures in the preceding steps to check and adjust the take-up
tension which is set at R503 (note that the reel on this side will move
counterclockwise).

Brake Adjustment

Brake adjustment is made (with no power applied to the equipment) at the point shown in the

illustration.

Place an empty 10-1/2 inch NAB reel on the tape supply turntable.
Make small loops at both ends of a thirty inch piece of nylon lacing twine.

Attach one loop to the tape anchor on the reel hub and the other to a 0-16
oz. spring scale.

Manually rotate the reel clockwise to wind several turns of twine onto the
hub.

Pull the scale, making certain that the twine does not touch either flange
of the reel. The turntable will rotate counterclockwise. Take a reading
only when the turntable is in steady motion, because the force required
to overcome the static friction will produce a false and excessively high
initial reading.
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Step 3:

Hold the take-up tension arm so that the safety switch is de-activated.

With the POWER switch in the ON position, press the PLAY button, and
note whether the capstan solenoid is bottomed. (The capstan idler can be
pushed off the capstan easily by pushing on the idler arm, if the solenoid
is not bottomed). If necessary, back off the lock nut until the solenoid
does bottom at 90 volts a-c when cold, or 105 volts when warm (after 1/2
hour running). The pressure (''dig') against the capstan shaft should be
approximately 5 pounds.

NOTE

In the course of normal operation in the repro-
duce or record modes, the temperature of the
capstan solenoid will rise, and its d-c resistance
will increase. Therefore, the minimum line vol-
tage required to bottom the solenoid when it is hot
will be greater than that required when it is cold.

If the equipment is operating on unusually low line
voltage below (100 to 105v.), sometimes encountered
in areas where regulation is poor, the solenoid may
fail to bottom after it has reached normal operating
temperature. It is advisable, therefore, to allow
the equipment to operate in the reproduce mode for
about half an hour before making any necessary
solenoid adjustments. This will allow the widest
margin of safety with respect to line voltage vari-
ations. The solenoid is factory-adjusted to bottom
at 90 line volts cold and 105 line volts hot.

If it is desired to measure capstan dig, press the STOP button at this point
and select a piece of nylon lacing twine about 30 inches long and tie the ends
together.

Slip the twine loop just formed between the idler and idler arm so that the
nylon rests against the idler shaft.

Attach the other side of the loop to a 0 to 80 oz scale, letting the nylon
twine remain slack.

Depress the PLAY pushbutton, causing the capstan idler to clamp against
the capstan.

Pull the scale away so that the nylon twine is taut and makes a 90 degree
angle with the idler arm.

Now, slowly pull the scale away with sufficient power to cause the capstan
idler to leave the capstan, reading the scale at the instant the capstan idler
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Step 8: leaves the capstan. The scale reading should be 5 lbs 1/2 1b. If neces-
(Cont'd) sary, adjust the capstan dig at the point shown in the illustration.

Replacement of Parts

All sub-assemblies of the tape transport mechanism can be easily dismounted with the use of
a screwdriver and a few small socket-head screw keys.

CAUTION

DO NOT ATTEMPT COMPLETE DISASSEMBLY OF ANY OF THE
SUB-ASSEMBLIES. THE LIST OF INDIVIDUALLY REPLACEABLE
PARTS UNDER EACH ASSEMBLY LISTING IN THE PARTS LIST
SHOULD BE USED AS A GUIDE TO DISASSEMBLY LIMITS. RE-
PLACEMENT OF PARTS OTHER THAN THOSE LISTED CALLS

FOR PRECISION WORK WHICH SHOULD NOT BE ATTEMPTED IN
THE FIELD. ASSEMBLIES WITH DEFECTS IN PARTS OTHER THAN
THOSE LISTED AS REPLACEABLE SHOULD BE RETURNED TO THE
FACTORY OR TO AN AMPEX AUTHORIZED SERVICE CENTER FOR

REPAIR OR REPLACEMENT. §o9






Step 2:

Step 12:

Step 13:

Step 14:

If the tape transport is in a rack or opened console, support the reel guard
with one hand to insure that it doesn't fall and gently draw the motor free.
The turntable will remain attached to the motor assembly.

Take the motor to a convenient work area.

Unhook the brake tension spring from the brake .lever.
Remove the cotter and clevis pin from the solenoid link.
Remove the solenoid plunger.

Loosen (do not remove) the two screws holding the solenoid bracket to the
brake housing.

Remove the four screws that hold the brake housing to the motor, noting
the positioning of the washers and spacers, and remove the entire housing.

Using a 5/64-inch Allen wrench remove the 2 cap screws on the brake housing
between the brake lever and the solenoid bracket.

Remove the band link clamp, the 1-1/8 inch leaf spring and the 7/8~inch leaf
spring.

Loosen (do not remove) the two Allen head screws holding the brake band link
and band link clamp, and pull the brake band free.

NOTE

Immediately before installing the new brake band
assembly, it should be pressed flat between two
boards in a vise in order to compress the felt
lining. If this is not done the lining might be too
thick to permit free rotation of the brake drum
after installation, which will result in dragging
brakes and improper brake differential. Once
the band is installed, the felt will no longer swell,
as it might when the bands are not bent in their
normal curve.

Position the new brake band, 1-1/8 inch leaf spring, 7/8 inch leaf spring and
clamp in the housing and replace the 2 cap screws removed from the brake

housing in Step 9.

Réplace the brake housing, making certain that the spacers, the housing, the
washers and the screws are replaced in that order, and tighten the screws.

Insert the brake band between the band links and band link clamp. DO NOT
tighten the two cap screws loosened in Step 11.
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Step 15: Push the solenoid plunger down until it bottoms. Adjust the depth of in-
sertion of the brake band between the link and clamp so that the brake
drum rotates freely with no drag; then, tighten the screws.

CAUTION
If the band is set too far forward in the link, it
will buckle slightly when the solenoid plunger
is bottomed by hand. If this condition exists the
plunger may not bottom when the solenoid is ener-
gized.
Step 16: Replace the solenoid plunger.
Step 17: Replace the solenoid link, the cotter and clevis pins.
Step 18: Tighten the solenoid bracket screws loosened in Step 7.
Step 19: Hook the brake spring to the brake lever (Step 4).

Step 20: Replace the motor assembly, tightening the four screws (Step 1).

Packing Precautions for Motors

In packing motors for return to the factory, take particular care to prevent the bending of
their shafts in transit. When packing a capstan drive motor, always remove the fan and
flywheel from the motor shaft. Retain the fan and send the flywheel with the motor. This
part is balanced with the individual motor.
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REF. AMPEX
NO. PART DESCRIPTION PART NO.
_TAPE TRANSPORT MECHANISM
Bo0l DRIVE MOTOR ASSEMELY
7-1/2 - 16 ips, 60 Cycle Motor 6150-0
7=1/2 - 15 ips, 50 Cycle Motor 6151-1
3-8/4 - 7-1/2 ips, 60 Cycle Motor 5585-0
3-3/4 - 7-1/2 ips, 50 Cycle Motor 5778-1
Each includes:
Cs01 Capacitor Assy., 5uf 0487-2
Flywheel
with Bodine Motor 881
with Ashland Motor 2212
Set Screw, 10-32x 1/4 477-118
Mounting Adaptor 2211
Four Screws 8-32 x 1-1/2 471-489
Plug, 6-contact, Jones 145-012
FAN 591-001
B&02 TAKEUP ASSEMBLY 9451
Turntable Motor Assembly 7558
Includes Motor, Mounting Flange,
Brake Drum, and Turntable with Pad.
Pad 858
Cs512 Capacitor, 3.75 uf 036-111
Brake Housing 317
Brake Band Assembly (Kit of two) 7970-1
Brake Band Leaf, 1-1/8" long 720-1
Brake Band Leaf, 7/8" long 720-2
K505 Brake Solencid 337
Brake Tension Spring 322
Plug, 8-contact, Jones 145-013
B503 REWIND ASSEMBLY (60 cycle) 9462
Turntable Motor Assembly 7568
Includes Motor, Mounting Flange
Brake Drum, and Turntable with Pad.
Pad 858
C513 Capacitor, 3.75 uf 0356-111
Brake Housing 316
Brake Band Assembly (Kit of two) 7970-1
Brake Band Lesaf, 1-1/8" long 720-1
Brake Band Leaf, 7,/8' long T20-2
K506 Brake Solenoid 337
Brake Tension Spring a2z
Plug, 8-contact, Jones 145-013
BS03 REWIND ASSEMBLY (50 cycle) 30782
Capacitor, 4.00 mfd 035-118
(All other parts identical to 60 cycle)
TAKEUP TENSION ARM ASSEMBLY 425-0
Individually Replaceable Parts:
Takeup Tension Arm Spring 422-0
Tape Guide 675-0
Tape Guide Hook 855
REEL IDLER ASSEMBLY, with arm and guide, but without
flywheel.
For 7-1/2 - 15 ips Machine 4459-0
For 3-3/4 - 7-1/2 ips Machine 44569-3
Tape Guide - 257-0
Reel Idler Flywheel 636-1
Pulley Assembly (7-1/2 - 15 ips) 5893
Pulley Assembly (3-3/4 - 7-1/2 ips) 5893-1
CAPSTAN IDLER WHEEL ASSEMBLY
For 7-1/2 - 15 ips Machine 500-0
For 3-3/4 - 7-1/2 ips Machine 6092
Capstan Idler Arm 372-1
Capstan Idler Arm Bushing 5755
Capstan Dust Cap
For 7-1/2 - 15 ips Machine a506-0
For 3-3/4 - 7-1/2 ips Machine 3508-1
Individually Replaceable Parts:
Felt Washer 3583-2
Retaining Ring 432-007
K501 Capstan Solenoid 70
Capstan Solenoid Eye-Boit 386-3
Capstan Solenoid Stop 388
Capstan Solenoid Felt Washer 503-015
Capstan Solenold Pressure Spring 676
Capstan Sclenoid Return Spring 5757
PUSHBUTTON GUARDS 361
PS02P| CONNECTOR, plug: male, 10 contacts (Remote dummy) 3461
P503P| CONNECTOR, plug: male, 8 contacts (60 cycle dummy) 567-1
8501 SWITCH ASSEMBLY, safoty: SPST, normally closed; 8582
8502 PUSHBTEFI;’m“ part No. 2HBT-215-1W
TON, STOP: SPST, normally closed 20-01.
8503 SWITCH, toggle, tape speed: DPDT u 120-00:
8504 SWITCH, toggle, reel size: SPST
. : : 120-005
8505 PUSHBUTTON, PLAY: SPST, normally open 120-013
8506 PUSHBUTTON, FAST FWD: Same as S505
8507 PUSHBUTTON, REWIND: Same as 5505

REF. AMPEX
NO. PART DESCRIPTION PART NO.
ORDER BY AMPEX CATALOG NUMBER
CONTROL CIRCUIT ASSEMBLY
Cuatalog No. 5703

Ceo2 CAPACITOR, fixed: electrolytic tubular, 150 uf. 150 vdow; 031-045
C.D. Part No. 15015

C503 CAPACITOR, fixed: metallized tubular, axial leads, .05 uf 033-006
4 20%, 400 vdcw; Astron Part No. ML-4-05

C504 CAPACITCR, fixed: metallized tubular, axial leads, .25 uf 033-008
+ 20%, 400 vdew; Astron Part No. ML-4-25

C505 Same as C503

C506 Same as C503

Cs07 CAPACITOR, fixed: metallized tubular, axlal leads, .01 uf 033-005
+ 20%, 400 vdcw; Astron Part No. ML-4-01

C508 Same as C507

C509 Same as C503

CE10 Same as C503

C511 Same as C503

J5018 CONNECTOR, receptacle: femsle. 21 contacts chassis mounted; 146-057
Jones Part No, $-321-AB

J5028 CONNECTOR, receptacle: femasle, 10 contacts chassis mounted; 146-018
Jones Part No. 5-310-AB

J5038 CORNECTOR, receptacle: female, 8 contact chassis mounted; 146-003
Jones Part No. 3-308-AB

J50438 CONNECTOR, receptacle: female 6 contact chassis mounted; 146-004
Jones Part No. 8-306-AB

J5058 Same gs J5038

J6065 Same as J5033

K502 RELAY, PLAY: 3PDT, 115 volt de coil std, 10 amp contact; 020-006
Philtrol Part No. 33QA

K503 RELAY, FAST FWD: Same as K502

K504 RELAY, REWIND: Ssme as K502

P501P | CONNECTOR, plug, msle, 21 contacts; 145-022
Jones Part No, P-321-CCT-L

P504P CONNECTOR, plug, male, 6 contacts; 145-012
Jones Part No, P-308-CCT-L .

P506P CONNECTOR, plug, male, 8 contacts; 145-013
Jones Part No. P-308-CCT-L

P506P Bame as J505P

P507P Same as P504P

R501 RESISTOR, fixed: wirewound, 20 ohm # 10%, 5 watts; 043-154
Tru-Qhm Part No. type FRL-5

Rs02 RESISTOR, fixed: wirewound, 76 ohm + 6%, 75 watts; 043-002
Tru-Ohm Part No. FR-50

RE03 RESISTOR, adjustable: wirewound, 150 chm = 5%, 50 watts; 040-011
Tru-Ohm Part No. AR-50

R604 RESISTOR, adjustsble: wirewound, 750 ohm % 5%, 50 watta; 040-007
Tru-Ohm Part No. AR-G50

R506 Same as R503

R506 RESISTCR, fixed: composition, 100 ohm + 10%, 1/2 watt; 041-038
MIL-R~-11A, RC20GF101K

R507 Same as R506

RE08 Same as R506

RE&09 Same as R506

R510 Same as R506

SR501 RECTIFIER, selenium: single phase, half wave; 582-018
G.E. Part No. BRS25PHEATD1
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Using the unbalanced bridge arrangement, transformer 6T1 and the first stage of 1V1 are
by-passed, the signal appearing at the grid of the second stage through resistor 4R5 and
across potentiometer 4R9 with resistor 4R3 and 4R4 completing the circuit to ground.

At the first stage, bias and negative feedback is achieved by means of unbypassed resistor
1R7. When this first stage is used, the amplified signal is coupled through capacitor 1C1
and potentiometer 4R9 and resistor 1R8 in parallel to the grid of the second stage where
further amplification takes place. Potentiometer 4R9 provides a means for setting RE-
CORD LEVEL. Bias and negative feedback in the second stage are attained by unbypassed
resistor 1R11. Capacitor 1C2A and resistor 1R13 form a plate decoupling network. Capa-
citors 1C38 and 1C4 and potentiometer 4R12 (RECORD CALIBRATE) provide record calibra-
tion circuitry.

NOTE

When reading meter indications with the METER
AND OUTPUT SWITCH in the record position, only
the first two stages of the record amplifier and the
last three stages of the reproduce amplifier are
connected in the circuit, omitting record pre-
emphasis and reproduce equalization circuitry so
that meter indications will reflect only the flat
portions of each amplifier.

The signal now is coupled to the grid of the third stage by capacitor 1C5, bias and negative
“eedback is provided through unbypassed resistor 1R16. Further amplification takes place
in this third stage and pre-emphasis circuitry for HIGH and LOW tape speeds is provided
at capacitors 1C6, 1C7 and 1R17 which provide the necessary high frequency rise. At the
low end of the frequency spectrum, an effective 3 db gain is furnished by the resistor/capa-
citor combination 1R18 and 1C8.

In the fourth stage, coupled to the third stage by capacitor 1C9, the signal is applied to the
grid of 1V2. Bias and negative feedback is supplied by unbypassed resistor 1R21. The LC
network 1C11, 1C12, 1L1 and 1R22 supplies a high frequency boost by its resonant charac-
teristics. The fourth stage is designed to act as a constant current amplifier in order to
feed the reactive load presented by the record head. The output of this fourth stage is mixed
with the signal from the bias and erase oscillator and delivered to the record head.

Plate voltage for the first three stages is supplied whenever POWER switch 4S5 is in the
ON position. For plate voltage supply to the final stage, the equipment must be in the re-
cord mode at which time relay contacts 3K1C complete the necessary circuitry.

REPRODUCE AMPLIFIER

The reproduce section of the electronic assembly is a five stage, resistance coupled, audio
amplifier. Three dual triodes are used to provide three stages of amplification, phase in-
version and a push-pull output amplifier.
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Signals on the moving magnetic tape induce voltages in the reproduce head. When high im-
pedance heads are used, this induced voltage appears across resistor 2R25 and then on the
grid of 2V3. When low impedance heads are used the signal is first passed through step-

up transformer 6T2. Bias on this first stage is derived from the voltage divider network
consisting of resistors 2R26 and 2R28 plus tube current through resistor 2R28. Capacitor
3C16a and resistor 3R32 form a plate decoupling network. The amplifier output of this first
stage is coupled to the second stage grid through capacitor 2C14. Capacitor 3C16b and
resistor 3R35 form a plate decoupling network. Reproduce equalization is achieved by means
of capacitor 2C15 and resistors 2R29, 2R30 and 2R31. For the 3-3/4 and 7-1/2 ips tape
speed pair, resistor 2R30 is selected when EQUALIZATION SWITCH 4S2 on the face panel
of the electronic assembly is in the LOW position; RESISTOR 2R31 is selected by the HIGH
position. For the 7-1/2 and 15 ips tape speed pair, resistor 2R31 serves both speeds.

The signal now is delivered to amplifier stage 2V4, the tube receiving the signal through
coupling capacitor 2C17, PLAYBACK LEVEL potentiometer 4R36 and switch 4S3a. The
output of 2V4a is coupled through 2C19 to one grid of the push-pull output stage, and a por-
tion of this output is coupled through capacitor 2C18 to phase inverter 2V4b. Both signals,
now 180 degrees out of phase with each other, are fed through coupling capacitors to the
respective grids of push-pull amplifier 2V5 and then to the primary of center tapped out-
put transformer 6T3.

Plate voltage is supplied to all stages when the POWER switch is in the ON position. The
signal can be monitored at the plate of one half of 2V5 before it goes through the output trans-
former by using phone jack 5J4 MONITOR AMPLIFIER. This position can be useful for
feeding such devices as low gain amplifiers, sensing strips, et cetera. After the signal
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reaches the secondary of output transformer 6T3, it is delivered to the LINE TERM switch
5584 for selection of resistor 5R48 to obtain a nominal 600 ohm line output termination.

Again the signal can be monitored at 4J6 PHONES or at the vu meter using the PLAYBACK
position of the METER AND OUTPUT SWITCH.

Transformer strapping and cabling connections for various outputs are discussed in SEC-
TION 2 INSTALLATION.

BIAS AND ERASE OSCILLATOR

A dual triode tube 1V6, connected as a push-pull oscillator, provides high frequency bias
and erase signal. Both halves of the tube are resistance coupled triode amplifiers, the
output of each plate coupled to the grid of the other triode section. Any signal on the grid
of either tube will be amplified in the plate circuit and coupled to the grid of the other tube.
The signal then will appear at the plate of the second tube and be coupled back to the grid

of the first tube in phase with the original signal. Frequency of oscillation is approximately
100 kc.

The oscillator output is fed through variable capacitor 5C33 ERASE ADJUST where erase
current adjustments are made. From 5C33 it follows another path through variable capa-
citor 5C13 BIAS ADJUST where bias current adjustments take place. The bias signal is
then mixed with the record signal and delivered to the record head.

NOISE BALANCE control,, potentiometer 1R63, in the oscillator grid circuits is adjusted
to correct for any asymmetry in wave form which would cause random noise during re-
production and distortion while recording.

Plate voltage is supplied through relay contact K1C only when the equipment is in the re-
cord mode.

POWER SUPPLY

Vacuum tube 3V7, connected as a conventional full wave rectifier, supplies plate power for
all tubes in the electronic assembly, and it also supplies the record indicator light. Sele-
nium rectifier CR1, connected as a conventional full wave rectifier provides d-c filament
voltage for 1V1, 1V2 and 2V3.

The center tap of the 2V3 tube filament provides a ground for the d-c filaments, and this
tube must be in its socket for proper operation. A-c power input is connected at 5J8
POWER receptacle and is controlled by switch 455 POWER. The power is fed through
fuse 5F1 and impressed across the primary of power transformer 6T4 and also through
fuse 5F2 to the tape transport.

There are four secondary windings on the power transformer -- three for filament supply
and one for high voltage. One filament winding serves rectifier tube 3V7, one center-
tapped winding provides 12.6 volt d-c filament voltage after rectification, one winding sup-
plies 12.6 and 6.3 volt a-c voltage, and the other center-tapped winding furnishes high
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voltage. An rc network consisting of the four section capacitor 3C16 and resistors 3R54,
3R55 and 3R56 provides filtering action. Relay contact 3K1B shorts resistor 3R54 in the
record mode to provide a nearly constant B+ supply in any mode of operation.

Through record relay 3K1C B+ is applied to the bias oscillator and the last stage of the re-
cord amplifier. Whenever the PLAY button on the tape transport is depressed, 115 volt
d-c is available at pin 3 of 5J7, and when RECORD button 4S6 is depressed, the 115 volt
d-c is applied to the record relay coil. As long as 115 volt d-c is available at pin 3 of 5J7,
contact 3K1A holds the relay energized. When the STOP button on the tape transport is
depressed, the 115 volt d-c no longer reaches pin 3 of 5J7 and relay 3K1 is de-energized
and drops out.

ALIGNMENT AND PERFORMANCE CHECKS

Equipment Required

Ampex Standard Alignment Tape
3-3/4 ips
7-1/2 ips
15 ips
A-c Vacuum Tube Voltmeter capable of indicating rms voltages of .004 or less
Audio Oscillator with stable output from 50 cps to 15 ke.
Earphones or Speaker for Monitoring Aurally
Nutdriver number 8 (1/4 inch)
Reel of unrecorded tape
Long Screwdriver (approximately 7 inch bit)

Small Serewdriver

Reproduce Alignment Using Vivm

Head Alignment

Step 1: With the equipment connected as shown and all power switches in the ON
position, thread an Ampex standard tape for the appropriate speed along
the prescribed path.
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REPRODUCE AMP SET UP
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2. TIE VTVM ACROSS IK RESISTOR
3. PULL OUT iv-6 A
F
4. PLACE EQUIPMENT IN RECORD MODE o
FREQUENCY RESPONSE TEST SET-UP
- CAUTION
The standard alignment tape used in the fol-
lowing procedures may be partially erased if
the record and reproduce heads are perman-
ently magnetized. Demagnetize the heads
before proceeding. Do not replace the head
cover on the head assembly.
Step 2: Set the EQUALIZATION switch to the desired speed.
Step 3:  Place the METER AND OUTPUT switch in the PLAYBACK position.
Step 4: Place the PLAYBACK LEVEL knob at the number 10 calibration.
Step 5: Terminate the output in a nominal 600 ohms (LINE TERM switch in the

ON position or use a 600 ohm external load).




Take the number 8 (1/4 inch) nut driver and adjust the reproduce head azi-
muth for a maximum reading on the vtvm as the appropriate tone on the
standard tape is reproduced. The tones will be 7,500 cycles for 3-3/4
ips, 10,000 for 7-1/2 ips and 15,000 cycles for 15 ips.

ADJUSTING RECORD HEAD

HEAD AZIMUTH ADJUSTMENT

NOTE

If the head azimuth is far out of alignment
(possible if inexperienced personnel without
proper equipment have attempted alignment
procedures) minor peaks will be observed

on both sides of the maximum. The proper
setting is 15 to 20 db higher than these peaks.

Reproduce Level Control Calibration

Step 1:

As the first 250 cycle tone is reproduced from the standard tape, set the
PLAYBACK LEVEL control to obtain a +8 dbm (1.95v) reading on the
vivm.

A reference level 250 cycle tone 10 db below normal operating level fol-
lows on the standard tape. If necessary, trim the PLAYBACK LEVEL
knob so that the vitvm reads exactly -2 dbm (.62 v).

FROM THIS POINT ON DO NOT TOUCH ANY ADJUSTMENT CONTROL.
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Depending on tape speed, tones from 50 cycles to 15,000 cycles now will
be reproduced from the standard tape. Check to see that the vivim read-
ings conform to PERFORMANCE CHARACTERISTICS in SECTION 1.

If the performance characteristics are not met, recheck head azimuth
alignment.

Reproduce Amplifier Noise Measurement

After performing the previous alignment checks, stop the tape motion.

Read the stopped tape noise measurement on the vtvm. Noise should be
below the level specified in performance characteristics. Inaudible low
frequency bounce can cause the meter to read higher than performance
characteristics tolerances. Disregard these momentary readings be-
cause they are frequencies below the operating range.

Reproduce Amplifier Alignment Using V-u Meter

5-10

With the POWER switch in the ON position, thread the Ampex standard
tape along the prescribed path.

Set the EQUALIZATION switch to the desired speed.

Place the METER AND OUTPUT SWITCH in the PLAYBACK position.

Set the PLAYBACK LEVEL knob to the number 16 calibration.

Reproduce the standard tape and as the 10,000 cycle tone is heard, adjust
the reproduce head azimuth to obtain a maximum reading on the vu meter

using the number 8 (1/4 inch) nut driver. If the PLAYBACK LEVEL con-
trol is set too high, back it off.

Let the first 250 cycle tone at maximum operating level on the standard
tape reproduce without touching the equipment, but note its location on the
tape for later use.

Wait for the 250 cycle tone 10 db below normal recording level and adjust
the PLAYBACK LEVEL knob to obtain a reading of zero on the vu meter.

Check the frequency response to see that PERFORMANCE CHARACTER-
ISTICS are met.

Rewind the standard tape and then reproduce the first 250 cycle tone.

Set the PLAYBACK LEVEL knob so that the vu meter reads zero.
DO NOT CHANGE THIS SETTING.
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Full (Single) Track Equipment Half Track and Stereophonic Equip—~
ment

+1 -1/2
NOTE
Erase current will be directly proportional
to line voltage and the vu meter readings
will reflect any changes from the 117 volt
a-c line voltage.

Record Amplifier Bias Adjustment

NOTE

This adjustment should be made using the
brand of tape that normally will be used on
the equipment.

Step 1:  Place the METER AND OUTPUT SWITCH in the PLAYBACK position.
Step 2: Place the equipment in the record mode at the higher of the two tape speeds.

Step 3:  Set the oscillator frequency at 500 cycles per second (cps) and approximately
1 volt for 7-1/2 ips and 1000 cps for 15 ips.

NOTE

Bias is set at a specific wave length. If it is
desired to set bias at 15 inch tape speed, use
a frequency of 1000 cps.

Step 4: Place the RECORD LEVEL knob at a position that will obtain an on-scale
meter reading.

Step 5: With a small screwdriver set the BIAS ADJUST trimmer for a maximum
reading on the vu meter.

Record Level Calibration

NOTE
The reproduce level must be calibrated using

standard tape before calibrating the record
level (see Reproduce Level Control Calibration).
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Step 1:  Set the audio oscillator to 500 cps. Leave the METER AND OUTPUT
SWITCH in the PLAYBACK position.

Step 2:  Set the RECORD LEVEL knob to a position that will obtain a zero read-
ing on the vu meter.

Step 3: Place the METER AND OUTPUT SWITCH in the RECORD LEVEL position.

Step 4:  Using a long shank screwdriver (fo avoid burns from the hot electron tubes),
adjust the record level potentiometer for a zero vu reading.

Record Azimuth Adjustment

Step 1: Set the oscillator to 7,500, 10,000 or 15,000 cycles depending on tape
speed.

Step 2: Place the METER AND OUTPUT SWITCH in the RECORD LEVEL position,

Step 3: Set the RECORD LEVEL knob to obtain a vu meter reading of approxi-
mately -20 (-12 on vtvm).

Step 4: Place the METER AND OUTPUT SWITCH in the PLAYBACK position.

Step 5:  With the nut driver, rotate the adjustment nut on the left side of the re-
cord head (as the user faces the front of the equipment) to obtain a maxi-
mum vtvm reading. Several peaks will appear, but the maximum peak is
obvious because it is much greater than the minor peaks.

CAUTION

The right hand nuts are factory set. DO NOT
ADJUST THEM.

NOTE

If it is desired to make this azimuth adjustment
using the vu meter instead of the vtvin, place

the PLAYBACK LEVEL control in the full clock-
wise position and adjust the azimuth nut to obtain
a maximum vu meter reading.

Overall Frequency Response

To avoid tape saturation, frequency response at 15 ips tape speed should be made at least
10 db below operating level (-2 dbm); at 3-3/4 and 7-1/2 ips at least 20 db below operating
level (-12 dbm).

Step 1: . Place the METER AND OUTPUT SWITCH in the RECORD LEVEL position.
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Step 2: Set the oscillator at 250 cycles and adjust the RECORD LEVEL control to
obtain a vitvm reading of approximately -12 dbm (. 195v).

Step 3: Now place the METER AND OUTPUT SWITCH in the PLAYBACK LEVEL
position.

Step 4: Make a response check by sweeping the oscillator through all frequencies
from 50 to 15,000 cycles (for 3-3/4 ips up to 7,500 cycles), noting that
the response remains within the tolerances specified in SECTION 1 --
PERFORMANCE CHARACTERISTICS.

Because there are variations among tapes of different manufacturers, the high frequency
end (10kec) vtvm readings may not conform to tolerances, in which case, proceed as fol-
lows:

Step 1: Set the tape in motion using the tape speed at which flattest response is
desired.

Step 2:  Set the audio oscillator at the frequency used for biasing 250 cps 3-3/4
ips, 500 cps 7-1/2 ips, 1000 cps 15 ips. Note the vtvin reading for later
reference.

Step 3: Switch the oscillator to the high end frequency -- 5 ke for 3-3/4 ips, 10
ke for 7-1/2 and 15 ips, and readjust the bias control to bring the equip-
ment within specifications. '

Step 4:  Recheck frequency response at the biasing frequency. It should not be
more than 1/2 db down from the peak reading noted in Step 2. If it is
down more than 1/2 db, over-compensation has been made in Step 3.
Repeat the procedure from the beginning.

Step 5: Check frequency response of the other tape speed.

If tolerances are not met, trouble-shooting is indicated or the tape can be faulty.

Overall Frequency Response Using the V-u Meter

Step 1:  Thread blank tape along the prescribed path.
Step 2: Place the METER AND OUTPUT SWITCH in the RECORD LEVEL position.
Step 3: Set the audio oscillator to 250 cps.

Step 4: Set the record level to approximately -20 reading on the vu meter for 3-3/4
and 7-1/2 ips tape speed, -10 for 15 ips tape speed.

Step 5: Now place the METER AND OUTPUT SWITCH in the PLAYBACK LEVEL
position.
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Step 6: Rotate the PLAYBACK LEVEL knob to the full clockwise position.

Step 7: Sweep the oscillator through the frequency band from 50 to 15,000 cycles
(7,500 cycles at 3-3/4 ips), checking response by reading the vu meter.

Record Noise Balance Adjustment

Step 1: Re-establish the reproduce (PLAYBACK LEVEL) volume control setting
as described earlier in this section under Reproduce Level Control Cali-
bration.

Step 2: Position the RECORD LEVEL knob at the zero calibration point.
Step 3: Disconnect any input.

Step 4:  Plug a set of earphones into the monitor jack and listen for the minimum
noise location while adjusting the noise balance control.
NOTE

If the slot of the noise balance adjustment is more than 45

degrees from a line parallel to the plane of the face plate,
troubleshooting is indicated. If the noise tends to null at

either adjustment extreme, it indicates excessive leakage

in capacitor 1C10, trouble in the oscillator circuitry or

magnetized heads.

Record Noise Measurement

To translate vtvm readings into specific signal-to-noise ratios when the vu meter is so cali-
brated that zero vu corresponds to +8 dbm output, add 6 db to obtain the output value from the
3% distortion level, arriving at a total of 14 dbm. Having made this computation, bear in mind
that, although the noise reading taken on the vtvm is dbm, the measurement is a ratio which
must include the 14 dbm computed to arrive at the 3% distortion level. Therefore, the vtvin
reading must be converted to the signal-to-noise ratio,

Example: 14 (dbm, includes +8 dbm output and 6 db up to 3% distortion level)
=46 (dbm, vtvm reading)
60 db signal-to-noise ratio (although the signs are different, the values

are added to get a ratio)

Any reading below 60 db meets performance characteristics specifications and satisfies the
signal-to-noise ratio definition.

When the v-u meter is so calibrated that zero v-u corresponds to +4 dbm output add 6 db to
obtain the output value from the 3% distortion level arriving at a total of 10 dbm.

Example: 10 (dbm, 4+86)
-46 (dbm vtvm reading)
56 (db, signal-to-noise ratio)
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Ampex signal-to-noise ratio specifications on audio instruments define in decibels the ratio
existing between the level of a steady 1000 cycle tone, recorded at a level at which distortion
produced by the approach of tape saturation equals 3% total rms, and that level of total rms
noise, in the band from 30 to 15, 000 cycles, which exists in reproduction under the same gain

conditions,

Ampex audio instruments normally are calibrated so that the vu meter reads zero level when
reproducing a steady 1000 cycle tone the level of which produces 1% total rms distortion, due
to the approach of tape saturation.

A recorded 1000 cycle tone at the 3% distortion level will be 6 db higher in level than a re-
corded 1000 cycle tape at the 1% level.

Measurement of signal-to-noise ratio must take into account the 6 db difference between the
1% normal calibration level and 3% maximum level. This measurement also must take into
account the actual recorder output at an indicated zero on its vu meter scale. Indicated zero
can be either +4 dbm (related to 1 mw into 600 ohms) or +8 dbm, at the option of the user.
The signal-to-noise ratio will equal the difference between the real level of the 3% distortion
1000-cycle tone, and the real level of noise. A sensitive vtvm, calibrated in dbm relative to
1 mw at 600 ohms, can be used to measure total rms noise, A typical result might be -46
dbm. To compute s/n ratio, this must be compared with the real level of 3% distorted 1000
cycle tone. This would be +4 dbm (if the recorder is so strapped) or +8 dbm plus 6 db

(the difference between 1% and 3% level). Thus, if the noise output is -46 dbm, and the
machine is calibrated for +8 dbm output at zero indication, the s/n ratio is the difference
between +8 dbm +6, or +14 dbm, and —46 dbm, or 60 db s/n ratio.

Step 1: Place the METER AND OUTPUT SWITCH in the RECORD LEVEL position.

Step 2: Set the oscillator to 400 cps.

Step 3:  Adjust the RECORD LEVEL control to obtain a vivin reading 6 db above
operating level (+14 dbm for equipment with 8 dbm output).

Step 4: Record the 400 cps on a section of tape, noting where the recording begins
for later reference.

Step 5:  Disconnect the oscillator.

Step 6: Set the RECORD LEVEL control to zero.

Step 7:  Rewind to the beginning of the 400 cps recording.
N

Step 8:  Erase the tape by recording with zero signal.

Step 9: Rewind again to the beginning of the recording.

Step 10: Read the vtvm and check the reading against the table.
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VU METER CALIBRATED SO
THAT ZERO EQUALS

DBM 8 DBM OUTPUT 4 DBM OUTPUT
2 . &
+|4 ————[—0 (3% DIST) l
+10 —4 —0(3% DIST)
8 —6 (1% DIST)
L5 9 5
+4 —10 6 (1% DIST)
0 149 —10
-5 19 —I15
—-i0 24 20
-5 29 25
-20 34 30
S/N RATIOX _S/N RATIO
-25 39 35
-30—————|—44 40
-35——|—49 —45
—-40 54 —50
-45 59 —55
————e—46 *60 — 56
-50 64 60
—55——|—|—69 —|—65
—-60 74 70 -
o @ -~ ® -
WHEN VTVM YOUR SIGNAL-TO-NOISE Q
READS THIS RATIO IN DB IS THIS <

SIGNAL-TO-NOISE RATIO COMPUTATIONS
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Microphone Response

Connect an audio oscillator as shown in the illustration and make the response check by sweep-
ing the oscillator through the frequency range to be checked.

10K 2200 Ji
AN »PIN 3
00
» PIN 2

PIN | o

MICROPHONE RESPONSE SET-UP

NOTES ON ALIGNING STEREOPHONIC EQUIPMENT

Stereophonic equipment, consisting of two electronic assemblies -- a master and a slave,
and two track head assemblies, is aligned in an almost identical fashion to the monaural
system by considering and aligning each amplifier separately as in single track operation.

Certain simple differences are outlined for the user's guidance. Before attempting align-
ment of the two track stereophonic equipment, note the instructions for each category.

Head Azimuth Adjustment

Because there are two heads in each record and reproduce stack, make the azimuth adjust-
ment for an average maximum meter indication, adjusting first one head and then the other,
and finally adjusting for the average maximum meter indication.

The vu meter method is handy if two vivms are not available.

This compromise azimuth adjustment applies to reproduce and record heads alike. When
aligning the record heads, energize the record relays by depressing the record buttons on
each electronic assembly.

Record Alignment of Stereophonic Equipment

Treat each amplifier as though aligning for single track operation, and, following the instruc-
tions in this section, proceed in this sequence:

1. Center the noise balance (slot parallel to plane of the chassis face panel if it
is not within 45° of center position).
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2. Set the ERASE ADJUST trimmer for proper indication.
NOTE

When the METER AND OUTPUT SWITCH
is in the ERASE position, meter readings
must be made with only one amplifier in the
record mode because, if both amplifiers are
recording, false readings will be taken.

3. Set the BIAS ADJUST trimmer for proper indication.

4. Set the record calibration for proper reading.

Frequency Response

Frequency response checks can be made on both systems simultaneously, using either the
vtvm or the vu meter method, or the tracks can be checked individually.

Noise Balance Adjustment

Step 1: Re-establish the reproduce (PLAYBACK LEVEL) volume control setting
of amplifier number one as described under Reproduce Level Control Cali-
bration.

Step 2: Position the number one amplifier RECORD LEVEL knob at the zero cali-
bration point.

Step 3: Disconnect any input.
Step 4: Place amplifier number one ONLY in the record mode.

Step 5: Plug a set of earphones into the monitor jack and listen for the minimum
noise location while adjusting the noise balance control.

Step 6: Perform steps 1, 2 and 3 on amplifier number two.
Step 7: Place amplifier number two ONLY in the record mode.

Step 8: Listen for minimum noise location while adjusting the noise balance con-
trol.

Step 9: Place both amplifiers in the record mode and trim amplifier number one
noise balance for minimum noise on amplifier number two.

Step 10: Now, with both amplifiers still in the record mode, trim amplifier num-
ber two noise balance for minimum noise on amplifier number one.

5-19



Step 11: Recheck each amplifier for minimum noise while the other amplifier is not
recording. Noise balance control slots should be within 45 degrees of a
line paralleling the face panel of the chassis.

MAINTENANCE AND TROUBLESHOOTING

General Maintenance Information

Faithful adherence to the recommended ROUTINE MAINTENANCE found in SECTION 4 TAPE
TRANSPORT MECHANISM and careful performance checks will insure excellent equipment
operation. When the cleaning, lubricating and demagnetizing procedures are followed as
prescribed and the system is set up according to the instructions in this manual, equipment
performance should meet the high Ampex standards.

Neglect of maintenance procedures, such as failure to clean the capstan, the head faces

and the tape guides daily can cause deficiencies that are reflected in the amplifiers. For
instance, poor tape-to-head contact, due to tape oxide accumulations, will diminish high

end frequency response.

Rewinding or moving the tape in the fast forward mode with the head assembly gate closed
eventually will wear grooves in the heads, causing a similar result.

Improper head azimuth adjustment will also afiect high frequency response.

When the user suspects amplifier faults, the above information should be considered, and,
if satisfied that the cause is in the amplifier, he then can begin troubleshooting.

Progressive Maintenance of the Amplifiers

Depending on equipment, check B+ voltage at junction of 3R55 and 3R58 and make a check
of tube emission. Make sure tubes are returned to same socket. Check DC filament volt-
age to note aging of 6CR1. 3R60 may be reduced in value or shorted out as rectifier ages..
Clean the relay contacts by inserting a piece of high quality bond paper between contacts
and pulling it back and forth several times.

Corrective Maintenance

The first step in any corrective maintenance procedure is localizing the faulty circuit. If

a tape recorded on the equipment itself does not reproduce correctly, the trouble can be

in either the record .or the reproduce circuit. In this case, the faulty circuit can be iden-
tified by reproducing a standard alignment tape or a commercially recorded tape; if, while
reproducing the standard tape, trouble still exists the fault is in the reproduce circuit,

if the reproduce function is normal, the fault is in the record circuit. A run through of

the alignment and performance checks for the offending circuit will further isolate the trouble
or may rectify it, and the faulty component or mechanical device then should be identified

easily.
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Troubleshooting the Reproduce Amplifier

A circuit for troubleshooting the reproduce amplifier is shown below (see also, -- PARTS
LOCATION POWER SUPPLY AND REPRODUCE AMPLIFIER, and foldout SCHEMATIC
DIAGRAM -- ELECTRONIC ASSEMBLIES).

LINE TERM ON
OR NOMINAL 6000
EXTERNAL LOAD

ELECTRONIC
AuDIO 10K e~ 5J3| ASSEMBLY
Ll ' "
JM “""REPRO.L’J VTV
OSCILLATOR 100 HEAD

TROUBLESHOOTING THE REPRODUCE AMPLIFIER

Disconnect the head cable at 5J3 when using this circuit. Advance an audio oscillator probe
progressively through each stage (checking at the grid and plate of each stage) until the point
at which a signal is available at the output. The trouble then could be in the stage immed-
iately preceding that point. When the faulty stage is located, the individual components can
be isolated by a check of resistances and voltages. Typical voltage values are shown on the
foldout schematic diagram. After the completion of any troubleshooting procedures, using
the circuit shown above, check the reproduce amplifier response against the appropriate
curve to insure that the equipment conforms to performance characteristics.

Troubleshooting the Record Amplifier

The circuit for troubleshooting the record amplifier is shown below (see also PARTS LO-
CATION RECORD AMPLIFIER, BIAS AND ERASE OSCILLATOR and foldout SCHEMATIC
DIAGRAM -- ELECTRONIC ASSEMBLIES).

Proceed as in troubleshooting the reproduce amplifier. Typical voltage readings are shown
on the foldout schematic diagram. Using the circuit below, check the record amplifier against
the appropriate response curve. Remove tube 1V6, and disconnect the record head lead

before checking amplifier response.
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REMOVE TUBE V6 IN BIAS OSCILLATOR
AND DISCONNECT HEAD LEAD

AUDIO ¢ S ELECTRONIC a o
OSCILLATOR | | INPUT | AssEmBLY [ K
| TO 2 VOLTS r
OQUTPUT 2

TROUBLESHOOTING THE RECORD AMPLIFIER

Servicing and Repairing Printed Circuits

Because of the uniform wiring layout and translucent boards, printed circuits can be traced
more easily than conventional circuits, troubleshooting is less difficult, and any qualified
person will be able to service and repair the equipment including replacement of components
by following the instructions, suggestions and procedures in this section. The translucency
of the board makes locating connections and test points easier if a light bulb is placed under-
neath the circuit to be traced. Continuity checks and measurement of resistors, coils and
some types of capacitors can be made at the component side of the etched board. Very

small breaks in wiring can be located by means of a magnifying glass. The parts location
illustrations and the schematic diagram in this section can be used to advantage when trac-
ing circuitry, especially where tube sockets are concerned. Pin numbers are plainly marked.

Equipment and Tools Required

Diagonal cutters
Long-nosed pliers

~ Pocket knife

1/4-inch nut driver
Solder pick

Small wire brush
Pencil soldering iron
60/40 resin core solder

Precautions

Be careful when removing components from the board to avoid damaging the components
themselves or the copper foil wiring. If damage occurs, small breaks can be joined with
slder, new foil can be cut to simulate the damaged sections, and large breaks can be re-
paired with hook-up wire. When applying new foil, first remove all coatings such as flux,
grease and wax from the damaged portion and place the adhesive side of the foil toward the
board. With the tip of the smooth wedge-shaped soldering iron heat the new foil , sliding
the tip slowly along the copper surface for about a minute to cure the bond.
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Excessive pressure can crack the boards. Access to certain components may not be possi-
ble when the boards are in the chassis. To remove the board from the chassis, remove the
four mounting nuts carefully. When disconnecting the edge-on harness connectors, make
certain that the diagonal pliers grasping the individual connector will not strike and break
an adjacent component. To prevent this type of damage, insert a screw driver or similar
protective device between the diagonal pliers and the vulnerable component. A vise with
protected jaws can be used to hold the boards while servicing. Avoid excessive pressure
against the boards when using the vise.

Another source of damage can come from overheating during the soldering process. Ex-
cessive heat can cause breaks in the bond between the board and foil , necessitating costly
repair of the foil connections. Use 60/40 resin core solder, the melting point of which is
375 degrees F. Some soldering irons are available with tip temperature of 650 degrees
F., but the more skilled repair man can speed up the soldering process by using an iron
with a tip temperature in the neighborhood of 750 degrees F.

Removing a Resistor

A convenient method of removing resistors is to clip the leads with cutters, leaving suffi-
cient wire at each point so that wiring terminals remain. New components can be soldered
to these remnant leads.

REMOVING RESISTOR
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Replacing the Resistor

Make mechanical joints by wrapping a turn of each new resistor wire around the remnant
wires left from the old component. Perform the soldering quickly and efficiently.

Solder Method of Removing and Replacing Components

On the wiring side of the board at the component to be replaced, heat the connections with an
iron until the solder melts. Quickly remove the iron and brush away the solder using the wire
brush. Two or more heating passes may be required; but take special care to avoid exces-

sive heat.

Now the mechanical joint will be revealed. Insert a knife blade between the board and the
exposed wire, and carefully raise the wire until it is perpendicular to the board and will
come free in the next step. Again apply the soldering iron to the connection point while
simultaneously moving the lead back and forth until it breaks free of the molten solder.

RELIEVING MECHANICAL JOINT OF COMPONENT



Take the replacement component, cut the leads to the desired length, insert them into the
holes , bending the leads against the board to make mechanical connections, and solder the
connections.

Replacing Electrolytic Capacitors, Relays and Coils

The replacement of these types of components can be accomplished as follows:
Step 1:  With the soldering iron, heat each connection and brush away melted solder.
Some parts may require prying the mounting lugs perpendicular to the board
in order to brush away the melted solder.

Step 2: Trim the lugs as close as possible to the board.

Step 3:  Again apply the soldering iron to the connections, brush away the melted
solder.

Step 4: Insert replacement component and solder the connections.

Replacing of Tube Sockets

Step 1:  With the soldering iron, heat each connection and brush away melted solder.
If the connections do not come free on the first pass, repeat the heating
process until connections are broken.

Step 2:  With a pen knife inserted between the socket lug and wiring foil, bend each
lug upward - except the grounding lug.

Step 3: W]Qen all socket lugs have been freed from the wiring foil, heat the ground-
ing lug until the solder melts and slowly pull the socket away from the board.

ORDERING PARTS

The purpose of the parts list is to aid you in ordering replacement parts. Ampex can offer

fast and efficient service in providing normally replaceable parts of the components in the system
when proper information is furnished. Parts are listed according to the schematic reference
symbol, a description of the part and the Ampex part number. The Ampex Corporation offers
some replacement parts that are not necessarily exact replicas of those used on the original ver-
sion of the equipment; but these parts are interchangeable with the original parts. The descrip-
tion column names the part, its composition, electrical value and manufacturer's number (or
military specification when available) -- and the AMPEX PART NUMBER.

Ampex part numbers are the exact designation for all parts used in Ampex equipment. For ex-
ample, CAPACITOR, fixed: ceramic, .02 uf + 80% - 20%, 500 vdcw; Sprague Part No, 36C205

will always bear the Ampex catalog number 030-059. THIS IS THE NUMBER YOU SHOULD USE
WHEN ORDERING REPLACEMENT PARTS. The schematic reference number should NOT be

used for ordering purposes as it will vary with different equipment types. Include the following
information when ordering parts: Equipment Type, Equipment Serial Number, Ampex Part Number,
Description of Part. Example: 4-030-059 capacitors for Series 35l.
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ELECTRONIC ASSEMBLY, PARTS LIST

EF. AM
No. PART DESCRIPTION e
351 SERIES COMPLETE EQUIPMENT
Rack Mount, 7-1/2 - 15 ips, Full Track, 60 Cycle Power 30700-01
Rack Mount, 7-1/2 - 15 ips, Full Track, 50 Cycle Power 30700-02
Rack Mount, 7-1/2 - 15 ips, Half Track, 60 Cycle Power 30700-07
Rack Mount, 7-1/2 - 15 ips, Half Track, 50 Cycle Power 30700-08
Rack Mount, 3-3/4 - 7-1/2 ipe, Full Track, 60 Cycle Power 30700-13
Rack Mount, 3-3/4 - 7-1/2 ips, Full Track, 50 Cycle Power 30700-14
Rack Mount, 3-3/4 - 7-1/2 ips, Half Track, 80 Cycle Power 20700-18
Rack Mount, 3-3/4 - 7-1/2 ips, Half Track, 50 Cycle Power 30700-20
Console, 7T-1/2 - 15 ips, Full Track, 60 Cycle Power 30700-03
Console, 7-1/2 = 15 Ips, Full Track, 50 Cycle Power 30700-04
Console, 7-1/2 - 15 ipa, Half Track, 60 Cycle Power 30700-08
Console, 7-1/2 - 15 ips, Half Track, 50 Cycle Power 307T00-10
Console, 3-3/4 - T-1/2 ips, Full Track, 80 Cycle Power 30700-15
Console, 3-8/4 - 7-1/2 ips, Full Track, 50 Cycle Power 30700-16
Console, 3-3/4 - T-1/2 ips, Half Track, 60 Cycle Power 30700-21
Conaole, 3-3/4 - T-1/2 ips, Half Track, 50 Cycle Power 30700-22
2 Case Portable, 7-1/2 - 15 ips, Full Track, 60 Cycle Power 30700-05
2 Case Portabls, 7-1/2 - 15 ips, Full Track, 50 Cycle Power 30700-06
2 Case Portable, 7-1/2 - 15 ips, Half Track, 60 Cycle Power 20700-11
2 Case Portable, 7-1/2 - 15 ips, Half Track, 50 Cycle Power 30700-12
2 Case Portable, 3-3/4 - 7-1/2 ips, Full Track, 60 Cycle Power 30700-17
2 Case Portable, 3-3/4 - 7-1/2 ips, Full Track, 50 Cycle Power 30700-18
2 Case Portsble, 3-3/4 - 7-1/2 ips, Half Track, 60 Cycle Power 30700-23
2 Case Portable, 3-3/4 - 7-1/2 lps, Half Track, 50 Cycle Power 30700-24
351-2 EQUIPMENT
Rack Mount, 7-1/2 - 15 ips, 60 Cycle Power 30810-01
Rack Mount, 7-1/2 - 15 ips, 50 Cycle Power 30810-02
Rack Mount, 3-3/4 - 7-1/2 1ps, 60 Cycle Power 830810-05
Rack Mount, 3-3/4 - 7-1/2 ipas, 50 Cycle Power 30810-08
2 Case Portable, 7-1/2 - 15 ips, 60 Cycle Power 30810-03
2 Case Portable, 7-1/2 - 15 ips, 50 Cycle Power 30810-04
2 Case Portable, 3-3/4 - 7-1/2 ips, 60 Cycle Power 30810-07
2 Case Portable, 3-3/4 - 7-1/2 ips, 50 Cycle Power 30810-08
The prefix number of the following component reference
symbols designates physical 1 (see LEGEND on
the schematic diagram).
ic1 CAPACITOR, fixed: paper, .15 uf & 20%, 400 vdow; 035-205
C.D. Part No. BC4P15220%
1C2 CAPACITOR: electrolytic -- 10 uf, 450 volt; 20 uf, 450 volt; 30770-01
10 uf, 350 volt --
1C3 CAPACITOR, filxed: ceramic, .02 uf +80% -20%, 500 vdew; 030-059
Sprague Part No. 38C205
1C4 Same as C3
1C6 Same a=s C3
1C8 CAPACITOR, fixed: paper, .0047 uf + 5%, 400 vdew; 035-026
C.D. Part No. ST4D47
Used {n 7-1/2 - 15 ips Equipment
1Ce CAPACITOR, fixed: paper, .0027 uf + 5%, 400 vdow; 035-238
Sprague Part No. 109P27254
Used in 3-3/4 - 7-1/2 ips Equipment
1C7 CAPACITOR, fixed: paper, .0012 uf # 5%, 400 vdcw; 035-203
Sprague Part No. 109P12254
Used (n 7-1/2 - 15 ips Equipment
1cT Same as C6 (. 0047)
Used in 3-8/4 - T-1/2 E t
1c8 CAPACITOR, fixed: paper, .02 uf + 5%, 400 vdow; 035-020
C.D. Part No. Type PJ
1ce Same as C3
1C10 CAPACITOR, fixed: paper, .47 uf=x 20%, 400 vdew; 035-206
C.D. Part No. BC4P47+20%
1C11 Same as C6 (, 0047)
Used In 7-1/2 - 15 ips Equipment
1C11 CAPACITOR, fixed: paper, .0082 uf + 5%, 200 vdew; 035=030
C.D, Part No. 108P
. Used in 3-3/4 - 7-1/2 ips Equipment
1c12 CAPACITOR, flxed: paper, .0022 uof & 55, 400 vdew; 035-204
Sprague Part No. 109P22254
Used in 7-1/2 = 15 ips Equipment
ici2 Same as C68 (. 0047)
Used in 3-3/4 - 7-1/2 ips E. ment
5C13 CAPACITOR, variable: mica, 15-130 uuf, 175 vdew; 038-002
El Menco Part No. 302 (type 30)
2C14 Same as C3

EF.
RINIO‘ PART DESCRIPTION :rRPTE:&
2C15 CAPACITOR, fixed: mica, 750 uuf + 5%, 500 vdow; 034-144
El Menco Part No. CM20C751J
3C16 CAPACITOR: electrolytic -- 15 uf, 350 volt; 15 uf, 350 volt; 30788-02
75 uf, 450 volt; 20 uf, 450 volt -—
2C17 CAPACITOR, fixed: paper, .1 uf £ 20 %, 400 vdow; 035-069
CDST4P1(20%)
2C18 Same as C3
2C18 Same as C3
2C20 CAPACITOR, fixed: cersmic, 150 uuf, + 20%, 500 vdew; 030-048
Sprague Part No. 40C218
2021 Same as C3
2Cc22 CAPACITOR, fixed: ceramie, .05 uf +80% -20%, 500 vdow; 030-031
Sprague Part No. SHK-85
4C23 CAPACITOR, flxed: ceramle, 2 x .001 uf, 500 vdew; 030-004
Erie Part No. §12-.001
5C4 CAPACITOR, fixed: ceramic, ,0047 uf,& 2%, 500 vdew: 035-028
JAN-C-20A: CC38CH4T0G
5C26 Same a8 C24
3cae CAPACITOR, fixed: electrolytic, 20 uf, 460 vdew; 031-144
C.D, Part No. BR10422
3cav Same as C3
3czs8 CAPACITOR: electrolytic, 4000 uf, 15 volt 30788-01
acae CAPACITOR, fixed: ceramic, .01 uf,  20%, 1000 viow; 030-045
Sprague Part No. 33C35A
3C30 Same as C29
1C31 Same as C3
sCcaz CAPACITOR, flxed: mica, 910 unf, + 5%, 500 vdew; 034-145
C.D, Part No. BASTS1
5C33 CAPACITOR, variable: mica, 100-550 uuf, 175 vdow; 038-009
El Menco Part No. 304 Type 30
1084 CAPACITOR, fixed: mica, 350 uuf, + 5%, 500 vdow; 034-148
C.D. Part No. BA5T35
1C85 Same as C34
1C38 CAPACITOR, fixed: mica, .001 uf + 5%, 500 vdow; 034-147
C.D. Part No. BAT535
4C37 CAPACITOR, fixed: ceramic, ,01 uf, 500 vdew; 030-002
Erle Part No. 811-.01
5Ca38 CAPACITOR, electrolytic: 10 uf, 150 vdew; 031-157
C.D. Part No. BBR-10-150
5C38 CAPACITOR, fixed: mica, 33 wuf, 500 vdow: &%: 034-188
C.D. Part No. 2245233
&CR1 RECTIFIER, selenium: single phase, center tap, 581-001
26 volt ac rms max. in -- 1,26 amp dc max. out;
G.E. Part No. 8RS5WHS
5F1 FUSE: 1/2 amp, 250 volt, slow blow; 070-0268
Littlefuse Part No. 313.500
5F2 FUSE: 3amp, 260 volt, fast blow; Littlefuse Part No. 312003 070-001
Master only
401 POST LIGHT: 1/4 watt neon without internal resistor; 132-003
Drake Mfg. Part No. 105
571 CONNECTOR , receptacle: female, 3 contact; 146-007
Cannon Part No. XL-3-13
5J2 CONNECTOR, ptacle: male, 2 contact 143-009
AN3102A-10SL-4P
573 CONNECTOR , receptacle: male, 3 contact 143-008
AN3102A~-108-3P
574 PHONE JACK, open circult type, 2 conductor; 148=015
Switcheraft Part No. 11
bJ5 CONNECTOR, receptacle: male, 3 contact; 147-004
Capnon Part No. XL-3-14
418 Same as J4
ST CONNECTOR, r | f le, & tact; 146-004
Jones Part No. 5-306-AB
Master
s8J7 CONNECTOR, receptacle: male, 6 contact; 147-011
Jones Part No. P-306-AB
Slave only
578 CONNECTOR , receptacle: male, 2 contact; 147-013
Hubbel Part No. 7466
Master only
5J9 CONKECTOR , receptacle: female, 1 contact; 146-087
Amphenol Part No. 83-1R
5110 CONNECTOR, ¢ tacle: male, 1 contact; 143-010
AN3102A-105-2P
3K1 RELAY, record: 115vde 30763-01
1L1 CHOKE, rf: 20 mh, 125 ma 307687-01
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AMPEX

REF. . AMPEX
NO. PART DESCRIPTION PART NO.
4M1 METER, vu: frosted lamps 6.3 volt, .3 amp 30867-01
4R1 RESISTOR , fixed: composition, .15 meg, 1/2 watt; 041-074
MIL-R-11A, RC20GF154K
4R2 RESISTOR , fixed: carbon, 100 ohm, 1/2 watt, 10%; 041-038
MIL-R-11A, RC20GF101K
4R3 Same as R2
4R4 RESISTOR, fixed: carbon, 33K ohm, 1/2 watt, 10%; 041-066
MIL-R-114, RC20GF333K
4R5 RESISTOR, fixed: carbon, .12 meg, 1/2 watt, 10%; 041-073
MIL-R-114, RC20GF124K
1R8 RESISTOR, fixed: film, .1 meg+ 1%, 1/2 watt; 042-092
Electra Part No. Type DC-1/2
1RT RESISTCR, fixed: fllm, 2700 ohm, 1/2 watt, 10%; 042-123
MIL-R-105094A , RNLGR2T01F
1R8 RESISTOR , fixed: composition, 1 meg, 1/2 watt; 041-031
MIL-R-11A, RC20GF105K
4R9 RESISTOR, variable: composition, .1 meg, 2 watts; 044-015
AB Part No. JA1041
1R10 RESISTOR, fixed: composition, .1 meg, 1/2 watt; 041-072
MIL-R-11A, RC20GF 104K
1R11 RESISTOR, fixad: carbon, 4700 ohm, 1/2 watt, 10%; 041-056
MIL-R-11A, RC20GF4T2K
4R12 REBISTOR , variable: carbon, .25 meg, 1/4 watt, 20%; 0dd-170
CTC Part No. type PM—45
1R13 RESISTOR, fixed: carbon, 27K ohm, 1/2 watt, 10%; 041-085
MIL-R-11A, RC20GF273K
1R14 RESISTOR, fixed: composition, .33 meg, 1/2 watt; 041-078
MIL-R-114, RC20GFI34K
1R15 Same as R8
1R16 RESISTOR , flxed: composition, 1500 ohm, 1/2 watt; 041-050
MIL-R-11A, RC20GF152K
1R17 RESISTOR, fixed: carbon, 22K ohm, 1/2 watt, 5%; 041-018
MIL-R-11A, RC20GF223]
1R18 RESISTOR, fixed: carbon, .12 meg, 1/2 watt, §5%; 041-318
MIL-R-11A, RC20GF124J
1R19 RESISTCR , fixed: carbon, 22K ohm, 1 watt, 10%; 041-162
MIL-R-114, RC32GF223K124J
1R20 Same as R8
1R21 RESISTOR, fixed: carbon, 220 ohm, 1/2 watt, 10%; 041-040
MIL-R-11A, RC20GF221K
1R22 RESISTOR , fixed: earbon, 2700 ohm, 1/2 watt, 5%; 041-278
MIL-R-11A , RC20GF272]
1R23 RESISTOR, fixed: carbon, 8200 ohm, 1/2 watt, 10%; 041-059
MIL-R-11A, RC20GF 822K
SR24 RESISTOR , variable: wirewound, 500 ohm, 2 watts, 20%; 044-17T8
Claro Part No. 38-500 .
2R25 RESISTOR, fixed: carbon, .33 meg, 1/4 watt, 10%; ‘D41-325
Allen Bradley Part No. Type CB
2R26 RESISTOR , fixed: carbon, .47 meg, 1/2 watt, 10%; 041-080
MIL-R-11A, RC20GFAT4K
m2T RESISTOR, fixed: film, .33 meg + 1%, 1/2 watt; 042-100
Electra Part No. Type DU-1/2
R26 RESISTCR , fixed: film: 1500 ohm, 1/2 watt, 1%; 042-076
Electra Part No. DC-1/2
2R29 RESISTCR, fixed: film, 10 meg, 1/2 watt, 10%; 041-090
MIL-R-11 RC20GF106K
2R30 RESISTOR , fixed: carbon, .30 meg, 1/2 watt, 5%; 041-326
MIL-R-11A , RC20GF304]
3-3/4 - 7-1/2 ips Equipment
231 RESISTOR , fixed: film, 68K ohm, 1/2 watt, 1%; 042088
: Electra Part No. Type DC-1/2
IR32 RESISTOR, fixed: carbon, 39K ohm, 1/2 watt, 10%; 041-087
MIL-R-11A, RC20GF393K
2R33 Same as R28 .
2R34 RESISTCR , fixed: carbon, .22 meg, 1/2 watt, 10%; 041-076
MIL-R-11A, RC20GF224K
3R35 Same as R13
4R36 RESISTOR, variahle: carbon, .25 meg, 2 watta, 10%; Ddd-128
AB Part No. CA2641, 3D3056
iR37 Bame as R8
ZR38 Same as R16
2R3 Same as R8
2RA0 RESISTOR , fixed: carbon, 82K ohm, 1/2 watt, 10%; 041-071
MIL-R-11A, RC20GF823K
ZRA1 Same as R16
R42 Same as R34
ZR43 Same as R34 .
2R44d Same a3 R8
2R45 Same as R&
246 RESISTOR , fixed: carbon, 1K ohm, 1/2 watt, 10%; 041-048

MIL-R-1iA, RC20GF102K

REF.
NO. PART DESCRIPTION PART NO.
2R47 Same as R13
5R48 RESISTCR, fixed: carbon, 560 ohm, 1/2 watt, 10%; 041-045
MIL-R-11A, RC20GFG81K
2R49 Same as R32
BR50 RESISTOR , fixed: carbon, 1.5K ohm, 1/2 watt, 10%; 041-050
MIL-R-11A, RC20GF152K
6R51 RESISTOR, fixed: carbon, 4.TK ohm, 1/2 watt, 10%; 041-013
MIL-R-11A, RC20GF472J
6R52 RESISTOR, fixed: carbon, 8.2K chm, 1/2 watt, 5%; 041-309
MIL-R-114, RC20GF822J
6R53 RESISTOR, flxed: carbon, 820 chm, 1/2 watt, 5%; 041-317
MIL-R-11A, RC20GF821
3R54 RESISTOR, fixed: carbon, 1.5K ohm, 1 watt, 10%; 041-148
MIL-R-11A, RC32GF152K
3RS55 Same as R54
3R56 Same as R2 041-058
3R5T Same as R2
3REE RESISTOR, fixed: carbon, 15K chm, 1/2 watt, 10%; 041-062
MIL-R-11A, RC20GF153K
1R58 RESISTOR , flxed: carbon, 1.5K ohm, 2 watts, 10%; 041-204
MIL-R-11A, RC42GF152K
3R60 RESISTOR, fixed: wirewound, 1,5 ohm, 1 watt, 10% 043-288
IRC Type BW-1
1R61 Same as R11
1R62 Same as R11
1R63 RESISTOR , variable: carbon, 10K ohm, 044-171, 1/4 watt, 044-171
30%; CTS Part No. UPM-45 SPEC3471
1R64 RESISTOR, fixed: carbon, 8.2 ohm, 1 watt, §%; 041-319
MIL-R-11A, RC32GF826J
1R85 Same as R34 041-078
481 SWITCH, rotary: INPUT TRANSFER, 3 position 30760-01
482 SWITCH, rotary: EQUALIZATION, 2 position 30761-01
483 SWITCH, rotary: METER AND OUTPUT, 4 position 30762-01
554 8WITCH, rot.nry: LINE TERM, 3P4T; Oak Part No. 58016-23 122-016
485 SWITCH, toggle: POWER, SPST; Carling Part No. 110-B-73 120-005
486 SWITCH, rotary: RECORD, pushbutton SPST, normally open; 120-013
A Hand H Part No. 3291BSA
6T1 TRANSFORMER , microphone input 17331-01
| TRAT O ony -
6T3 TRANSFORMER, output 30633-01
8T4 TRANSFORMER , power 30834-01
1T5 TRANSFORMER, oscillator 30786-01
w1 TUBE, electron: 12AX7 012-105
vz TUBE, electron: 12ATT 012-034
2vs Same as V1
2v4 Same as V1
2V5 TUBE, electron: 12AUT7T 012-107
Vs Same a8 V3
T TUBE, electron: 6X4 012-050
*BOARD ASSEMBLY, power supply 30764-01
*BOARD ASSEMBLY, record: 3-3/4 - 7-1/2 ips 30755-02
*BOARD ASSEMBLY, record: 7-1/2 - 15 ipe 30755-01
*BOARD ASSEMBLY, reproduce; 3-8/4 ~ 7-1/2 ips 30758-02
*BOARD ASSEMBLY, reproduce: T-1/2 - 15 ips 30756-01
FACING PANEL 5711-2
HARNESS ASSEMBLY, master 30818-01
HARNESS ASSEMBLY, slave 30818-02
KNOB, large, skirted: Reproduce and Record Level Control 230-004
KENOB, small, skirted: Equalization and Qutput 230-003
KNOB, small with pointer: Input and Line Termination 230-008
POST fuse; F1 and F2 085-001
SHIELD, tube, for all except VT 180-012
SHIELD, tube; VT 160-043
SHOCKMOUNT 350-015
SOCKET, tube: 7 pin 150-087
30818-01

SOCKET, tube: 8 pin

*Etched board blies are plete with all tod

components including tubes.
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REF. AMPEX
NO. PART DESCRIPTION PART NO.
ACCESSORIES
CABINET, console 6787
CABLE ASSEMBLY, power inte ting for rack tad 30812-01
equipment
CABLE ASSEMBLY, power interconnecting for portable 30812-02
equipment
CABLE, bias interconnecting for dual track equipment 14943-02
CABLE, extension 5785
CABLE, power 2413
CASE, portabls, Electronic Assembly, single unit 4100
CASE, portable, Electronic Assembly, dual track unit 3835
CASE, tape transport 5727
REEL ADAPTOR a7e
EDITING KNOB, console and portable 1917
HOLD -DOWN KNOB, resl, for rack 9083
REMOTE CONTROL UNIT, single track, complete with 30 foot 5763-0
cable
Ramote Control Unit Parts
JT01P CONNECTOR , raceptacle: male, 10 contaot; 132-007
Jones Part No. P-310-AB
AT02 LAMP, REMOTE TAPE MOTION:
Same as AT0L
LAMP BASE, green 132007
LAMP BASE, red 132-006
ATOL LAMP, REMOTE RECCRD: 120 volts, & watts 080-008
8701 PUSHBUTTON, fast forward 120-018
8702 Same as 8701, rewind
2703 PUSHBUTTON, STOP 120-014
ST04 Same as 3701, START
8708 Same as 3701, RECORD
REMOTE CONTROL UNIT, dual track, complete with 30 foot B5763-2
REMOTE CONTROL PANEL, single track, unwired, less cahble 5763-1
and hox
REMOTE CONTROL PANEL, dual track, unwired, less cable 5763-3
and box
WOODBOX, grey 3661-0
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{ - - ghé- TAPE TRANSPORT _l - [__o X
NO SPARE 6 5F-1 5J-9 5J-10 )
L RESISTOR VALUE 1/2 A sLo-BLO BIAS
. S ARE IN OHMS, 10%, COUPLING 1 4M-1
1/2 WATT UNLESS OTHERWISE REC, 4 < liv'ﬂ'r ]
SPECIFIED, i 48-5 AU ol V.U
2. ALL CAPACITORS ARE IN MICRO- REC. 5 POWER r't—-———---——--————-—-—————————-l-—-----t——--v- o e e - . e - 48-3c 1
FARADS AND RATED AT 400 V, — $K-1d mgl | ERASE
UNLESS OTHERWISE SPECIFIED. — s R SC-BT_E_JI_ '
3, SWITCHES ARE SHOWN AS THEY : 1 03 sK-1b @ 1C-38_ ] — !
FUNCTION, NOT AS THEY ARE CON- ] 350 puf 51, 175 V. RECORD |
STRUCTED AND WIRED, ATV.AC |2 4 ) SR-55 so0 v T 10-81 5C-33
. 5C-24 5C-25 R- e 34 .02 .
4. FOR UNBALANCED OUTPUT WITH TV, AC 0047 == 0047 RECORD 15K 1 5K * ST | PLAYBACK
ONE SIDE GROUNDED, CONNECT A TO (AC |1 (=9 T 400 v, 45-6 RELAY iw ] 1w 1 METER AND OUTPUT
B AT 5TS2 OR PIN 1 TO PIN 2 AT 5J5, r AT SWITCH
FOR BALANCED OUTPUT WITH !‘ iC- 1 I
CENTER TAP GROUNDED CONNECT 5C-38 560 v, BLACK + |
G TO H AT 8TSI1, 10/150 V. Y i ) 3C-16c
5. JUMPERED AS SHOWN, VU METER IS i1 ~ ' P
CALIBRATED FOR + 8 VU QUTPUT, 1T T ; 1R
FOR + 4 VU OUTPUT JUMP E TO F RECORD BUTTON ! 1R-63 NOISE
INSTEAD OF E TO D ON 8TS3 (SEE POWER CIRCUIT FOR 30750 -03, -04, -07 AND -08 ! 10k O] BALANCE i
INSTALLATION), READJUST RECORD (SLAVE ELECTRONICS A
CALIBRATION CONTROL AS DESCRIBED : .
IN SECTION V OF MAINTENANCE SF-1 R-58
MANUAL, l—";\ﬁ 1/2 A SLO-BLO 1 100
8. D,C, VOLTAGES MEASURED WITH ;’;3 z |
20,000 OHM PER VOLT METER WITH 5J-1 s 455 s
EQUIPMENT IN RECORD MODE AT TAPE TRANSPORT POWER WHITE
117 V. LINE, Sinm . 5J-8 !
e . R o, 2 . i
REFERRED T0 .78 VOLTS, REC. 4 2 tvi ! LEGEND NAB EQUALIZATION CCIR EQUALIZATION
CIRCUIT CONDITIONS SPARE 5 - - 1anuy " THE FIRST NUMBER OF THE SCHEMATIC REFERENCE T REF
L H H S NUMBER SGNIFIES THE LOCATION _ Wor|3vs-11/3) 1-13-16 wo, | 71/3-18
EQUALIZATION SWITCH 482 IN 7-1/2" REC, 3 b p 1. RECORD AMPLIFIER BOARD - | 20750 02, -04 | 30750 -01, -08
POATION 100 CYCLE INPUT, GREEN/YEL. - 5 2. REPRODUCE AMPLIFIER BOARD 30750 -08, -08 | 30750 -03, -07 Ce | 0035 o%
LEVEL CONTROLS 4R8 AND 4R38 FULL | 117 V. AC, |2 = g H 3. POWER SUPPLY BOARD
CLOCKWISE. LINE OUTPUT 5J5 TER- 5C-25 Greent 9 4, FRONT PANEL OF AMPLIFIER CHASSIS C-8 | .0027, 5% 0047, 5% c1 0015 5%
MINATED IN NOMINAL 800 OHMS, OSCIL-| 117 v, A.c. | 1 i L0047 e 5, BACK PANEL OF AMPLIFIER CHASSIS s o =
LATOR TUBE 1Vé REMOVED. e s 405007 5 12 A% 6. SIDES AND BOTTOM OF AMPLIFIER CHAsgs | C-7] 0047, 5% 0012, 5% c8__| 047 0%
1,000 OHM RESISTOR SUBSTITUTED FOR i : ]— = .00 . i L0033
RECORD HEAD, 800 V. V-3 1v-i vl L cweur GROUND = e ] DO#T. o Stk o
INPUT TRANSFER SWITCH ¢S1 IN MICRO- . 12AXT 12ATT  12AX7 = c-12| 0047, 5% 0022, 5% ciz | .00z3 5%
PHONE POHTION,
RECORD RELAY 3K1 ENERGIZED, T CHASSIS GROUND oﬁrm-m.rgrgp €15 | o015 5%
@ R-301 300K 5% |wiTH DOTTED R29 oMt
NOTE: UNBALANCE OF Z db MAY BE RECORD BUTTON D C VOLTAGES 3Don
EXPECTED AT PIN 2 AND FIN 7 OF POWER CIRCUIT FOR 30760 -01, -03, -05 AND -06 R30 88 K 1%
2vs, MASTER ELECTRONIC. > > . D SGNAL VOLTAGES R-31| 68K 1% 88 K, 1% R31 2K 1%

SCHEMATIC DIAGRAM—ELECTRONIC ASSEMBLY



ERRATA

. PART DESCRIPTION e
(DELETIONS)
le-31 CAPACITOR, fixed: ceramic, .02 uf + 80%-20% 500 V dew 030-059
(CHANGES)
BOARD ASSEMBLY, record: 3-3/4--7-1/2 ips 30755-05
BOARD ASSEMBLY, record: 7-1/2--15 ips 30755-04
HARNESS ASSEMBLY; master 3081904
HARNESS ASSEMBLY; slave 30819-05
(ADDITIONS}
4K3 RELAY, blas coupling 020-066
4C43 CAPACITOR: electrolytic, tubular, 10 uf, 150 volt 031-157
CD Part No.--BRR--10--150 :
4RT0 RESISTOR, Fixed: carbon, 330 ohm, 1/2 watt, 10% 041-042
MIL-R-11A, RCZ20GF331J
4CR2 RECTIFIER, silicon 582-031




MODEL 351 ELECTRONIC ASSEMBLY

45-1
L 1zAx/ECC) SCHEMATIC DIAGRAM
oqggucee [ % _ R s R CAT. NO. 30950

UNBALANCED
BRIDGE

1
]
|

K ITE o B-30925
: 1!,\%1 2K IW 8.2K

: So !
—0 - 450 V‘I 47 T ‘E 15 - 1310 Huf
-@ = - " {j -
81-2 Zans  ses
RECORD ADJUST 33 ppl T
o - > HEAD
1C-8 c 02 22
0 T 5% )
5R-24
CALIBRATE Low Low cuns:unon
HIGH
20| O] ap |
d ...--.._-___‘s.i'l.__-_...-_-_______________‘f_"’l(a:: nm.z 1 i
{SEE TABLE 1} 2R-4T +0 5J-4 4J-4

i
B 2v-3b IR-32 1 @ 2v-3a IR-35 IR0 2y-da 2v-4b a1 K .'.ou v.
uax'.'«‘sccas sax 1 ‘ 12AX7/ECC83 21K B2 K 12AXT/ECC83 12AX1/ECCE3 —M’\r—‘f (__n\a,oumn J: o
e - A ‘ . rY . -

b N‘
TN R " raczien It : 1y [ 13 ] -8
350 v, 15 1RZAUY ! LK
o ov, = 2R-42
aR-18<¢ 2R-27 . I : 3 I 220 K ic-18 2R-43 2C-19 §T-1 _ YELLOW "
470K 2 SSCCI‘,K 2 3“ - - — 2R-M 2c-17 5{'..‘1002\.'— 220 K 02 B
1 T K . 800 v, £ 001
> 530 v. . % , 53 .{‘ .
V.
: 1 1 LINE .
: TER 515
WA e ."@1 e ==k N R Q¥ s
PLAYBACK ¥ . —==—y2C-15 T -—=j ° 02 5R-48 < OUTPUTY! 8T8-3 OR-81
NEAD ¢ 1soupf | EQUAL,} /! 500 v 5 560 sex MOTE 5| 22K
8 5% 500 V. 2Rr-30 |SW'ITC!1 ar - M | - 5%
il 3 ) 1 == RED/YEL. 'rs-! lﬁTH 'm]nr
HIGH T D F
45-2c o ‘n BLUE GREEN/YEL, G H A oR-83
IR-25 2R-28 (SEE TABLE 1) » 2R-38 2R-30 2r-41< 2c-20 1 2R.45 [+ 18 | 2R-48
330 K 1 X 1 39 K
nx, ls%x 13'::;’5. 15K 1 MEGL 15K ?'%“V:I.l' g - SEE NOTE 4
i 1
F L 4CR-2 PLAYBACK | ERASE
= +  LEVEL HEAD
53-7 I -3 e e e ] T DO S DODS0
TAPE TRANSPORT igmqg : =03-04 -01-02 54 ;g
NOTER: INTERLOCK | & -__l SF-1 1] BIAS
I. REE#TOR VALULS ARK IN OHMS, 103, 1/2A SL0-BLO b cccccsms—focaan " COUPLING
1/8 WATT UNLESM OTHERWISE REC, 4 ﬂ"' o—0\_p—s 4K-3 12AU7 . )
) SPECIFILD, :%-‘3“ BIAS COUPLING RELAY Wil AP e i
. ALL CAPACITORS ARE IN MICRO- P E 5 [y~ " ressacccscasssesa=ne-= - - - m. - aK-3A
FARADS AND RATED AT 400 Vv, hckish r— 3
UNLESS OTHERWISE SPECIFIED, REC s 3K-1a
3. SWITCHES ARE SHOWN AS THEY b 1C-32 _I_
FUNCTION, NOT AS THEY ARE CON- [0 " 17 J N 350 uuf 1%
STRUCTED AND WIRED, g’ sc-24_| 5C-25 e 3R-58 Tk
4. FOR UNBALANCED OUTPUT WITH ~ 5047 | REC .;,RD 6T- - 1T-5
ONE IDE GROUNDED, CONNECT ATO | 17 V. AC. |1 [~ i%?":' 600 V. { RELA 15 K ;#“1;“ AND OUTPUT
B AT 8T32 OR PIN 1 TO PIN 2 AT 5J5, . ) —AAVA— VA cH
FOR BALANCED OUTPUT WITH . |- {
CENTER TAP GROUNDED CONNECT BLACK +
G TOH AT 0T51. ¥ * 3c-
5. JUMPERED AS S1OWN, YU METER 18 ———
CALIBRATED FOR + 8 VU OUTPUT, ke
FOR + 4 VUOUTPUT JUMPE TO F RECORD BUTTON
INSTEAD OF E TO D ON 6TS3 (SEE POWER CIRCUIT FOR 30950-03 ~04
INSTALLATION), READJUST RECORD ERATE EBI?ECETORD e RED/YEL. &
CALIBRATION CONTROL AS DESCRIBED § 30-20
IN SECTION V OF MAINTENANCE R-58 5
5F-1 .01 10
MANUAL, d \o 1’2 A SLO-BLO 1000 v. 450V, ;
8. D,C. VOLTAGES MEASURED WITH 5F-2 ‘\nla'\_,o— o
20,000 OHM PER VOLT METER WITH 5J-17 3A | 455 Y Zz 1135-!;3
EQUIPMENT IN RECORD MODE AT TAPE TRANSPORT [ POWER WHITE Tw
117 V. LINE, 53-8 :
7, SGNAL VOLTAGES MEASURED WITH INTERLOCK | & S 4—o Cic-m L TABLE 1 TABLE 2
REFERRED gn-ﬁpﬁg:ﬁin (b REC. ] . IS AN 000N _ T T NAB EQUALIZATION CCIR EQUALIZATION
. SPARE 5 12‘;'1?1 i ) RST NUMBER OF THE SCHEMATIC REFERENCE gt T REF
CIRCUIT CONDITIONS . : THE R e 378 T
L : . il NUMBER SGNIFIES THE LOCATION REF| 3-/4-1-1/2] 1173 ’:, v, | ™1A-1
EQUALIZATION SWITCH 482 IN 7-1/2" REC. 3 1. RECORD AMPLIFIER BOARD 30950 03, —04 | 30850 -01,
POSITION 500 CYCLE INPUT. GREEN/YEL, 5 o @ 2. REPRODUCE AMpuIE:}H BOARD 6 L0028 8%
LEVEL CONTROLS 4R9 AND 4R36 FULL | 11TV, A.C. |2 f=d - T 3. POWER SUPPLY BOA
CLOCKWISE. LINE OUTPUT 5J5 TER- J 5C-25 GREE"‘B i . 4. FRONT PANEL‘.JDF An.;m#;:nmri‘?sasgs c-8 | .0027, 5% 0047, 5% c1 0013 8%
MINATED IN NOMINAL 800 OHMS, OSCIL-| 117 V. A.C. | 1 L0047 - & % 5. BACK PANEL OF AMPLI z L0047, .001 C8 041
LATOR TUBE 1V8 REMOVED, SCo—- 600 V. T+ Sat7 5 15 A%T 6, SIDES AND BOTTOM OF AMPLIFIER CHAssts | C-7 , 5% 2 5% a0
1,000 OHM RESISTOR SUBSTITUTED FOR 600 V f_ s A4 T m—— c-11 L0082, 5% 0047, 5% cll 0033 59
RECORD HEAD, . V- 1v-1 —
INPUT TRANSFER SWITCH 451 IN MICRO- 12ATT  12AX7 = Cc-12] .0047, 5% 0022, 5% C12 .0025 5%
RCOnRT BERAY SKUERERNGIRED 4 CHASIS GROUND OMIT - JUMP Ll WL
. AS SHOWN
8 o r-30| 800k, 5% e R29 oMIT
WITH DOTTED
NOTE: UNBALANCE OF 2 db MAY BE RECORD BUTTON D C VOLTAGES LINE R0 3K 1%
EXPECTED AT PIN 2 AND PIN 7 OF POWER CIRCUIT FOR 30950-01 -02 .
{MASTER ELECTRONICS) . . [[] scmaL vorTaces R31| 68K 1% 88 K, 1% Rl | 23K 1%

v,







