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SECTION 1 

ND PERFORMAt~CE 
CHARACT RISTICS 

GENERAL 

The AMPEX Series 351 Magnetic Tape Re­
corder/ Reproducers arc high quality precisfon 
instruments designed for the professional user 
who requires the finest and most faithful re­
cording and reproduction. 

A basic recorder/ reproducer in the 351 series 
consists of a tape transport for operation at 
tape speed pairs of 3¾ inches per second (ips) 
and 7½ ips or 7½ and 15 ips; a head assembly 
for use with the ¼-inch magnetic tape; and an 
electronic assembly which contains the record 
amplifier. reproduce arnpUfier, bias and erase 
oscillator, and power supply - all featuring 
etched board construcUon. 

NOTE 
T/zis manual is primarily intended for 
recorders using Ampex Catalog Num­
ber 30960 electronics. In instances 
-where there are significant differences 
between this electronics assembly and 
earlier models using Catalog Number 
30750 or 30950 electronics an appro­
priate notation will be fozmd. 

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

CCIR equalization can be obtained on request 
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when ordering equipment. 

Several mounting arrangements are offered 
-console, two case portable, and rack mount. 

In the portable equipment, one case contains 
the tape transport and the other houses the 
electron ic assembly. 

Tape Width 

Tape Speed Pairs 

Frequency Response 

Signal-to-Noise Ratio 

Flutter and Wow 

Recording or 
Reproducing Time 
(NAB 1 O½ Inch Diameter 
Reels, 2400 feet of tape) 

Starting Time 

Stopping Time 

Reproduce Timing 
Accuracy 

Rewind Time 

PERFORMANCE CHARACTERISTICS 

¼-inch 

3¾-7½ ips 
7½-15 ips 

Speed (ips) 
3¾ 
7½ 

15 

Response (Cycles per second) 
+ 2 db 50 to 7,500 
+2 db 40 to 10,000 
-+-4 db 30 to 15,000 
± 2 db 30 to 15,000 

Speed (ips) Peah Record Level to 
Unweighted Noise (db) 

3¾ 50 
7½ 60 full track 

55 half track or two track 
15 Same as 7½ ips 

Peak recotd level is that level a t which the overall (input to output) 
total rms harmonic distortion does not exceed 3 percent when 
measured on a 400 cycle tone. Noise is measured when erasing 
a signal of peak recording level in the absence of new signal. Bias, 
erase and reproduce amplifier noise are included in the measure­
ment. All frequencies between 50 and 15,000 cycles are measured. 

Speed (ips) Flutter and Wow 
(percentage rms) 

3¾ .25% 
7½ .2 % 

15 .15% 
Flutter and wow measurements include all components between 
0 and 300 cycles using an rms value of constant ampli tude sine 
wave flutter. 

Speed (ips) 
3¾ 
7½ 

15 

Half Track 
(hrs) (min) 

4 16 
2 8 
1 4 

Full T rack 
(hts) (min) 

2 8 
I 4 

32 

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

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

Accuracy 
(percentage) 

±.2% 

Accuracy 
(second) 

+ 3.6 

Length of Recording 
(min) 

30 

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

Tnptt.l 

Tape Motion 

Record Control 

Tape Speed 

Equalization 

Reel Size 

Record Inputs 

MICROPHONE 

BAL BRIDGE 
UNBAL BRIDGE 

Reproduce Outpu.t 

1-Jcad Housin_q 

M011itorin.9 
( aural and visual) 

AH tape motion is controlled by fom' pushbuttons, PLAY, STOP, 
FAST FORWARD and REWIND. 

A separate RECORD button on the face of the electronic assembly, 
when pressed, energizes the record relay which drops out when 
the STOP button is pressed. The stereophonic function (two u·ack) 
is controlled by pressing the RECORD buttons on both electtonic 
assemblies simultaneously. Tn two track operation, for consistency. 
the master electronic assembly ls usually connected to the upper 
track in the head assembly so that, when the RECORD button 
on the master ( on I y) js pressed, recorcling takes place on the 
upper track. 

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

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 used. 

A REEL SfZE toggle switch on the tape transport makes possible 
selection of the proper tape tensioning for the NAB 10½ inch 
diameter reel or the EIA 5 inch and 7 1nch reels. 

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

Input I mpedancc 
150 and 250 ohms nominal 
(transformer can be strapped 
for 30-50 ohms nominal. ) 

200K ohms 
100K ohms 

Minimum h qmt Signal that 
will produce Operating Level 

( 1 ~ lllpe characteri.i:;t'ic 
distortion) 

150 microvolts 

- 10 dbm 
-10 dbm 

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 GOO ohms balanced or unbalanced. The 
center tap of the output transform er can be strapped to ground 
for balanced output. Plus 4 vu also can be obtained by strapping. 
(See INSTALLATION). 

The erase, record, and reproduce heads are contained in a single 
head housing (See SECTION 6 on HEAD ASSEMBLIES) . 

The signal on the tape can be monitored while the equipment is 
recording. Two phone jacks are available to allow monitoring the 
record input signal, or the output signal from the reproduce head. 
A switch provides a means for making clirect comparison between 
the original program and the recorded program. The same switch 
transfers a 4 inch vu meter for level com parison and visual 
monitoring. The vu meter also is used to indicate bias and erase 
curren t. 
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Power Requirements 

Dimensions and Weight 
(in.) ( lb.) 

Rack Mount. 

Console 

T wo Case 
Portable 

Remote Control 

The half track and single track equipment requires 2.0 amperes 
at 117 volts ac and is available for 50 or 60 cycle line frequency. 
Two track equipment requires 2.5 amperes at 117 volts ac, 50 or 
60 cycles. 
When the Ampex Model 375 Precision Frequency 60 cycle ampli­
fier is used with the equipment, power requirements are greater 
by 2.5 amperes: single track equipment 4.5 amperes; dual track 
5.0 amperes. 

EQUIPMENT AVAILABLE 

I tem Height Depth Wicll'h 

Tape Transport 15¾ 8 19 
(rack space) (behind rack) 

Electronic 7 8½ 19 
Assembly ( rack space) (behind rack) 

Console 48 ( max) 28½ (max ) 24½ 

Tape Transport 15½. 17 20¼ 
Case ( Equipment 

in Case) 

Electronic Ass'y. 9 13 2) 
Case (Equipment 

in Case) 

Two Track Stereo- 16½ 13 2 1 
phonic Electronic 
Ass'y. Case (Equip-

ment in Case) 

Part Numbers fOT Remote Control units are located 
in the Electronic Section Parts List. 
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50 

18 

155 

69 

38 

80 
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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 Tequcsted disassembled, for customer rack 
mounting, all assembly hardware is prov1dcd. 

INTERCONNECTING 

Sec the appropriate interconnecting dia­
grams at the back of this section. 

MOUNTING 

Console Models 
To assemble the console m odel proceed as 

follows : 
Step 1: JnstaJl the tape transport in the cab-

1net frame, securing the 8 oval-h ead 
screws and finjshing washers. 

Step 2: Place the two springs in the holes for 
the c!cctrnnic assembJy cabillct frame. 

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

Stl!J1 4: Sudc the cabinet back panel up and 
out to allow connecting of the a-c 
power cabJc and plug the input cable 
and the output cable into thciT recep­
tacles on tbe back of the electronic 

2-1 

SECTION 2 

INSTALLATION 
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A.mpex Series 35 1 Recorder/ Reproducer- ¾ View 

assembly. 
Step 5: Jnstal1 the electronic assembly, tight­

eni.ng the four knurled nuts to fasten 
it to the frame. 

Step 6: Connect the captive head cables at 
thcjr locations on the electronic as­
scm bl y. 

Step 7: Connect the captive CABLE TO 
ELECTRONICS to the electronic as­
sembly. 

Step 8: Replace the back panel, making cer­
tain that all cables run freely through 
the semi-circular cut-outs at the bot­
tom of the sliding panel. 

Two Case Portable Mode ls 

(For 351-2 sec the applicable INTERCON­
NECTING illustration at the back of this SEC­
TION). 

The two case portable models are shipped 
in a ready to operate conclition, except for the 
connection of interconnecting cables. Conven­
ient rubber feet arc located at both ends of 
each case, and metal rests arc provided on the 

2-2 

backs of each case. To set up the equipment 
follow these steps: 

Step 1: Arrange the cases so that the mechan­
ical assembly case is to the right of 
the electronic assembly case. 

Step 2: Unlatch and remove the top cover 
and the side access door on the me­
chanical assembly case. 

Step 3: Unlatch and . remove the front and 
rear covers on the electronic assembly 
case. 

Step 4: Uncoil the interconnecting cables 
from behind the cable access door on 
the tape transport case and plug them 
into mating receptacles at the rear 
of the electronic assembly. 

Step 5: Connect the a-c power, and the input 
and output to the rear of the elec­
tronic assembly. 

Rach layout (Model 351-2) 
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Rock Mounted Models 
Mount these versions of the equipment on 

a standard 19-inch relay rack with the mechan­
ical assembly above the main electronic panel. 

POWER CONNECTION 
Connect the power cable from the a-c 

POWER input connector, J8, on the electronic 
assembly to a convenient 115 volt a-c power 
source. 

OUTPUT 
A mating connector for LINE OUTPUT is 

supplkd. The user must fabricate hjs own 
cables, using the connectors supplied with the 
recorder. 

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. 

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 TSI. Supply 
600 ohm termination to this output at all times 
to maintain cmTect meter calibration while 
recording or reproducing. If the output is not 
feeding 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. 

+408 (O VU 

~-7 

Center tap grounded balanced output and strapping 
for 4VU output. 
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To obtain a center tap, grounded balanced 
output, strap the black lead of transformer T3 
to ground at the tie point shown in the illustra­
tion. 

Plus 4 v-u output can be achieved by un­
strappjng D and E at transformer T3 and 
strapping E to F. Readjust the record calibra­
tion according the to instructions in SEC­
TION 7 ALIGNMENT AND PERFORMANCE 
CIIECKS. 

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 tbe amplifier input. The 
line out termination switch S4, must be left 
in the ON position at all times. 

INPUT 
Durjng this discussion refer to the foldout 

illustration - Schematic Diagram-Electronic 
Assemblies at the back of SECTION 7, 

Microphone Input 

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

LINE. 
INPUT 

s-1 
INPUT TRANSFER 

MICROPHONE SWITCH 

BALANCED ~' J~-•-+---BR~IO(;E~--o! >-------v--,o-

RI ~~~o'olr ~O 
621( 

R~ 
47K 

RZ. R3 
22 Z.2 

Microphones with 50 ohms or less impedance. 
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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. 

This should be done only if insufficient gain 
is found to exist when the input is fed from 
a source impedance less than 50 ohms. 

J-1 

IMPORTANT 
To maintain flat response in the 
balanced bridge condition -when the 
transformer is strapped for 50 ohms, 
change resistor values of the follow­
ing: 
Rl -22K ohms R3-22 ohms 
R2-22 ohms R4-3.9K ohms 

R5- 18K ohms 

S-1 
I NPUT TRANSFER 
SWITCH 

"'ICROPHONE ~ 
BALANCEOl.o i'b--------
BRIOGE I 
..-----0 I UNBALANCED 

~....+'.+-',-----!---, I BRIOGE 
V-18 

LINE 
I NPUT 

Fill . 
120K 

.R2 R3 
100 100 

I 
I 

High impedance microphone input 

High impedance microphones are not recom­
mended for use m this equipment because, in 
general , the quality is not satisfactory for pro­
fessional work. If it becomes necessary to con­
nect a high impedance microphone, the input 
circuit must be re-wired as shown below : 

Step 1: Remove the input transformer Tl . 

Step 2: Remove the l00K ohm resistor Rl 
from the switch S1. 

Step 3: Between pin 3 and pin 1 on the input 
transformer socket, connect a resis-

2-4 

tance the value of which is between 
2.2 megs and 4. 7 m egs. 

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

Step 5 : Wire the microphone mput 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, Jl. 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 
200K ohms. 

Bridging an Unbalanced Source 

Connect an unbalanced line, radio turner, 
etc., to pins 1 and 3 of the input connector. 
Pin 1 is the ground side. Place the inpu t trans­
fer switch S1 , in the UNBALANCED BRIDGE 
position. This connection provides a 100K ohm 
bridging input fo: any rms program voltage 
greater than .25 volt. 

Gain Changes in Balanced Bridge or 
Unbalanced Bridge 

An increase of 10 db in balanced and un­
balanced bridge can be achieved by changing 
two resistors. Change Rl to 33K ohms and R5 
to 12K ohms. The resulting input impedances 
will be 66K ohms in the balanced bridge posi­
tion and 30K ohms in the unbalanced bridge 
position. 

An mcrease of 14 db unbalanced bridge gain 
without changing balanced bridge gain can 
be obtained by shorting out resistor R5 and 
changing R4 to 100K ohms. Resulting input 
impedance will be 50K ohms. 

For a 10 db mcrease in balanced bridge gain 
without changing unbalanced bridge gain, 
change resistor R l to 33K ohms, R5 to 27K 
ohms and R4 to 5.6K ohms. Resulting input 
impedances will be 66K ohms for balanced 
bridge and 33 K ohms for unbalanced bridge. 
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SUMMARY 

For Gain Component New Value 
New Input Impedance 

Increase BAL BRIDGE UN BAL BRIDGE 

10 db BAL BRIDGE Rl 33K ohms 66K ohms 30K ohms 
and UNBAL BRIDGE R5 12K ohms 

14 db UNBAL BRIDGE R5 zero ( short out) 200K ohms 50K ohms 
R4 100K ohms 

10 db BAL BRIDGE Rl 33K ohms 66K ohms 33K ohms 
R5 27K ohms 
R4 5.6K 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 ]4 MONITOR on the back of the 
amplifier chassis. The monitor jack J4 is a 
high impedance unbalanced output isolated 
from the main line. To preserve low frequency 
response, feed into an input impedance SOK 
or higher. To preserve 11igh frequency response 
the cable should have not over 500 uuf of 
capacitance. 

REMOTE CONTROL 
The operation of the tape transport mechan­

ism can be remotely controlled by a Remote 
Control Unit. The catalog No. 5763-00 or 
5763-02 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. 
5763-01 and 5763-03 units are mounted on a 
flat plate for installation in studio consoles, 
and are not wired. For Model 351-2, use 5763-
02 in the wooden case or 5763-03 mounted on 
the flat plate. To install, wire as shown in the 
figure (Schematic Diagram, Remote Control 
Unit) located in SECTION 5, and plug into 
J502S. 

NOTE 
Whenever the remote control unit is 
not connected, the dummy phtg 
P502P, supplied ·with the equipment, 
must be plugged into ]502S. 

60 CYCLE AMPLIFIER 

The Ampex Model 375 Precision 60 Cycle 

2-5 

Amplifier can be plugged directly into tJ1e 
equipment at J503S. No other connections arc 
necessary. The Model 375 is used where power 
sources are erratic and there is n eed for a pre­
cision 60 cycle time base for diiving the cap­
stan. 

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 cycles amplifier 
is connected. 

OVERALL PERFORMANCE CHECK 

(Read SECTION 3, OPERATION before mak­
ing these checks. ) 

Make the following equipment performance 
checks at the tjme of installation and when 
necessary thereafter: 

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

MEASUREMENT 

RECORD CALIBRATION 
FREQUENCY RESPONSE 
RECORD NOISE MEASUREMENT 

NOTE 

It should be noted that this machine 
has been adjusted at the fact01y to 
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produce frequency response within 
specifications when recording on an 
average tape. In the last few years the 
high f requency output from tape has 
improved tremendously. In order to 
keep pace ·with these im.provements, 
in the summer of 1959 Ampex sel­
lected a 11ew "average" tape to adjust 
bias and record equalization. Ma­
chines adjusted /:o the new average 
tape may he identified by the catalog 
n11mber of the electronics, No. 30960 
representing the revised 1nach'ine. The 
30960 electronics also are adjusted 
for a 3¾ inches per second (ips ) 
playback response curve incorporat­
ing a 120 m.icroseconcl turnover. 

tion meter will be more accurate than those 
from a null type instrument at lower distortion 
levels. Distortion readings are som ewhat de­
penden t on tape. A reading of 1 % is normal 
a t operating level while a r eading of 3% is 
normal at 6 db above operating level. Second 
harmonic distortion is negligible; m easured 
distortion is predominately third order. 

FLUTTER AND WOW 

Complete instructions for m aking the above 
checks are given in SECTION 7 ALIGNMENT 
AND PERFORMANCE CHECKS. 

Flutter and wow arc produced by periodic 
inegularities in tape speed and appear as cyclic 
frequency deviations in recording or reproduc­
tion. They can be measured by means of any 
standard fl.u tter bridge. Variations in ampUtudc 
as indicated on level m easurements do not 
constitu te flutter and are entirely due to tape 
coating variations. Readings will be near or 
below .1 5% rms at 15 inch, .2% rms at 7½ 
inch , an d .25% rms at 3¾ 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 m ean carrier frequency of any 
rate between .5 and 300 cps expressed in per­
cent rms. Flutter and wow checks should be 
m ade at the peak record level or higher. 

DISTORTION 

Overall distortion can be measured by con ­
necting any standard distor tion m easurem en t 
apparatus across the ou tput. The readings from 
a wave analyzer or selective frequency distor-

Cu.tulog 
Cn/,le No111l>er 

A-c 24 13-00 

Power 
ln terconocctint:, 

Reproduce 
Head 

Record 
Head 

Erase 
Head 

Power 3768-01 
Extension 

Power 30926-01 
lnterconnec::ling 

Bias l 4943-02 
lnlerconnccting 

30!!26-02 

INTERCONNECTING 
SINGLE TRACK 

From 
Qty , R ecl'ptacle Chassis 

(I J J8 POWEn Electronic 
Assembly 

( l ) J7 TAPE Electronic 
TRANSPORT Assembly 

( l ) ,13 PLAYBACK Electronic 
llEAD Assembly 

( l ) J2 RECORD EleclJ'onic 
HEAD As~embly 

( 1) J10 ERASE Electronic 
HEAD Assembly 

PORTABLE 
SINGLE TRACK 

( I ) J7 TAPE 
TRANSPORT 

Electronic 
Assembly 

DUAL TRACK E(?UIPMENT 
( Unmounted I 

( l ) J7 TAPE Electronic 
TRANSPORT Assembly 

I and 2 

From 
{ I ) J9 RIAS Master 

COUPLING Electronic 
Assembly 

DUAL TRAC!< Ec;'IUIPMENT 
(Por table I 

.17 TAPE Electronic 
TRANSPORT Assembly 

J ancl 2 

T o 
Receptacle Chassis 

A~c source 

CABLE TO Captive at 
ELECTRONICS Tape Transport 

Captive at Tape Transport 

Captive al Tnpe Transport 

Captive at Tape Transport 

End of C;iptive Tape Transport 
power interconnecting cable. 

End of Captive Tape Transport 
power interconnecting cable. 

To 
J9 BIAS Slave Electronic 

COUPLING Assembly 

End of Captive Tape Transport 
power interco11necting cable. 

NOTE: Cnhles rnarkl'd w(th n rc:d b"nu, interconnect in upper electronics for 
1he Model 35 1-2 only, 
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INTERCONN ECTING 

~-------~-, 
,,.-_------ ---L--------~~ 
1 RED OR TRACK 1 I I 

r~p,roduce i;;_od-2s ___ i_6 __ 0_2 
___ l ~--()-

2 
___ _____._ Iii l~ record heads erose heads 

I 

coble to e lectronics 

I 
notes 2 and 4 J 
,---- - - - UPPER TRACK 
1.-------~-- --------+---------4------- --
1 note 1.--- MASTER ELECTRONIC ASSEMBLY 

power 

G) 

"' u 
< 
"' --
"' 0 
0 
w 

"' 

"' u 
< 
"' -­"' 0 
0 
w 
"' 

. : :''":•S'@c:;; ,~r or· 0-i:~ .. c';r· o ~~::@· o 0 

I b k. colibrolion O J2 Jl 
I I S4 0 boos C13 [Q] 
0 line output I P oy oc 0 . record line 

JS lope transport ,;;:.. I head J3 b,~s head input 
r\ Q J7 ~ od1ust 
~ monitor amplifier I '-------------1~ 

fuse J4 I 

I 
i LOWER TRACK 

SLAVE !ELECTRONIC ASSEMBLY 

I 
I 

I 
I 
I 
I 
I 
I 
I 
11 
I I 
11 
11 
11 
I I 
11 
11 
I I 
I I 
I I 
I I 
1 1 
I I 
I I 
I I 
1 1 
I I 
I I 
I I 

:--note 3 : : 

I I I 
: r _____ ___ l l 

-f--0---~1::1~:~s:@~ r:':";~~:r61 101 0,i::·g;""l6J~i~~@eo 0 l 
I I S-4 ~ ~ bias C13 IOI I 
0 . lo bock calibration O J2 . Jl I 

tape transport liner;;;;\outpul P Y 0 b" record line 
0 Q J7 ~ heod J3 

0
~~;st L head input j 

~ monitor amplifier 
1 

----· - -
fuse J4 

NOTES, 

1. A 3768-01 POWER EXTENSION CABLE IS USED WITH SINGLE TRACK PO RTABLE EQUIPMENT . 

2 . 30926-01 INTERCONNECTING CABLE IS USED WITH DUAL TRACK STEREPHONIC EQUI PMEN T . 

3 . A 149.(3.02 BIAS INTERCONNECTING CABLE IS USED WITH PORTABLE DUAL TRACK 

STEREOPHONIC EQUIPMENT. 

, . A 30812- 02 POWER INTERCONNECTING CABLE IS USED WITH PORTABLE DUAL TRACK 

STEREOPHON IC EQUIPMENT. 
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Model 351 Console 

2-8 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

GENERAL 
Tl1e 351 Series recorder/reproducers arc 

available for full (single ) track, half track or 
two track stereophonic operation. All oper:.iting 
controls arc 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. 
dupl icate tape motion controls, a RECORD 
button and RECORD INDICATOR light and 
a TAPE MOTION indicator light arc mounted 
on the remote unit. 

The equipment can accommodate the NAB 
101/2 inch diameter tape reels or the E IA 5 
and 7-inch reels. Provision is made for selec­
tion of proper tape tensioning at the REEL 
SIZE switch on the tape transport for the 
LARGE or SMALL size r eels . 

NOTE 
In the LARGE reel posil"ion both the 
rewind rmd tahc-up reels 1111(St be NAB 
type and i11 the SM ALL reel posiUon 
both reels mw,t be ETA. 

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

On the front panel of the electron ic assem­
bly are facilities for setting RECORD LEVEL 
and (reproduce) PLJ\ YB ACK LEVEL, selecting 
LOW SPEED or H IGH SPEED EQUALIZA­
TION, scJccting three input arrangem ents by 
means of the JNPUT TRANSFER SWITCH, 
and switching the vu m eter at the METER and 

3-] 

SECTION 3 

OPERATION 
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OUTPUT switch so that (reproduce) PLAY­
BACK, 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 m ounted on the electronic as-

scmbly front panel. 

Another MONITOR i\MPLIFIEH phone jack 
and a line termination ( LINE T ERM ) OFF-ON 
switch are located on the back of the amplifier 
chassis. 

SUMMARY OF CONTROLS, SWITCHES AND INDICATORS 

Item 

POWER 
OFF-ON SWITCH 

T APE SPEED 

EQUALIZATION 
LOW HIGH 

SPEED SPEED 

REEL SIZE 
LARGE SMALL 

SWITCH 

METER AND 
OUTPUT SWITCH 

(FUNCTION SWITCH) 

RECORD LEVEL 

Schematic 
Reference 

Symbol 

S-5 

S503 

S2 

S504 

S3 

R9 

Location 

Electronic 
Assembly 

front panel 

Tape Transport 
control cluster 

Electronic 
Assembly 

front panel 

Tape Transport 

Electronic.: 
Assembly 

front panel 

Electronic 
Assembly 

fron t panel 

3-2 

Function 

Controls power to the electronic and mechan­
ical assemblies. When power is on capstan 
will rotate if tape is properly threaded or 
the safety swHch is mechanically closed_ 
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 position. 

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

Used to select appropriate equalizat ion cir­
cuitry for tape speed chosen. 

Adj usts tape tension ing circui try for the reel 
size used. 

The switch is closed when (LARGE position) 
NAB 10½ inch reels arc used. In the SMALL 
position the switch is open. connecting re­
sistance R502 in series with the torque 
motors, thereby reducing holdback and take­
up tension. 

Provides a means for switching the meter 
to read indications of record input. erase and 
bias, and reproduce output. 
In the reproduce ( PLAYBACK) position, the 
meter indicates the signal level a t the second­
ary of the output transformer. In the RE­
CORD position th e meter indicates a "flat" 
reading of the input signal. (See Figure of 
System Block Diagram). 

Adjusts record level . 
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PLAYBACK LEVEL 

VU METER 

INPUT 
TRANSFER SWITCH 

LINE TERM 
OFF ON 

PLAY button 

RECORD button 

REWIND button 

FAST FORWARD 
button 

STOP button 

R36 

Ml 

Sl 

S4 

S505 

S6 

S507 

S506 

S502 

Electronic 
Assembly 

front panel 

Electronic 
Assembly 

front panel 

Electronic 
Assembly 

front panel 

Electronic 
Assembly 

front panel 

Tape Transport 
control cluster 

Electronic 
Assembly 

front panel 

Tape Transport 
control cluster 

Tape Transport 
control cluster 

Tape Transport 
control cluster 

3-3 

Adjusts reproduce level. 

Provides a means for visually monitoring 
record input level, Teproduce level, and bias 
and erase. 

Provides a means for selecting the appro­
priate input circuitry to record with a micro­
phone or from a balanced or unbalanced line. 

Controls output termination of the reproduce 
amplifier. In the ON posWon a 560 ohm 
resistor is across the output. ln 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 reproduce 
(PLAY) and record modes. Interlocked with 
rewind and fast forward modes. 

Controls the record relay in the electroruc 
assembly. Power is applied to the bias erase 
oscillator and to the fourth stage of the 
record amplifier when this button is pressed. 
The PLAY button must be pressed 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 pressed, the 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 
resjstance R504 in the a-c circuit to the 
rewind motor wben this button is pressed. 

When Lhis button is p1·essed, the brake solen­
oids and all relays are de-energized, 
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OPERATING TECHNIQUES 

Threading the Tape 
Thread the tape as shown in the illustration. 

Unwind and in spect all new factory wound 
reels of tape by running them through i n the 
FAST FORWARD mode. New tapes may be 
looped to the hub in such a manner that the 
tape will not come free a t the end of th e reel. 
T his will prevent the safety s witch ( S501 ) 
from disengaging the capstan idler from the 
capstan, which in turn resul ts in a flat being 
worn on the capstan idler wheel. ( Any adhes­
ive material accumuJation on the reel h ub 
may a lso keep the tape from coming free at 
the end of the reel, and should the refore be 
removed with solven t.) 

Tape Threadi'll_q Pat/1 

Power 

Power is supplied through power switch 4S5, 
which m ust be turned on to operate the elec­
tronic and m echanical assemblies. The me­
chanical assembly and electronic assembly are 
individually fused by the 3 ampere con trol 
circuit fuse 5F2 and the 1/2. ampere electronic 
fuse 5Fl. 

Speed Switches 

There arc two switch es associated with oper­
a ting speed. The tape speed switch S503 deter­
mines the speed of the capstan drive motor, 
and the equalizalion swi tch 4S2 c hanges the 
equalization in the a mplifiers approp1fatcly. 

3-4 

Tape Motion 

T he tape motion is controlled by means of 
four pushbuttons labeled REWIND, FAST 
FWD. STOP and PLAY. 

PLAY OR RECORD 
T he tape is set into play motion at the speed 

selected by the tape speed switch when the 
PLAY button S505 is pressed. To change from 
play to lhc record mode with the tape in 
motion , press the record button 4S6 on the 
electronic assembly. 

STOP 
To slop the tape while it is moving in any 

mode, press the STOP button S502. The equip­
ment will stop automatically if the tape breaks 
or runs off either reel. 

FAST FORWARD 
The equipment can be started in fast for­

ward or swiLchcd to fast forward from any of 
the operating modes by pressing the fast for­
ward button S506. 

REWIND 
The equipment can be started in rewind or 

switched to rewind from any of the operating 
modes by pressing the rewind button S507. 

NOTE 
l n using either the fast forward or 
rewind mode, it is desirable to remove 
the tape frnm direct contact with the 
heads /Jy opeuin_q the ga te of the /,Pad 
assc111uly. This will reduce wear 011 

the heads and prevent the oxide coat­
ing 011 the tape from depo,<dting on 
the heads and impairing their per­
formance. 

Editing and Cueing 

Indexing the tape as in editin g 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 by holding down 
lhc fast f'orward and rewind buttons simullan­
eously. and then alternat ing between the two 
to control tape direction. When the desired 
point is reached. the STOP butto n must be held 
down until the fast forward and rewind but­
tons arc released. 
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CAUTION 
Never press the STOP and PLAY but­
tons in rapid, sequence when the tape 
is traveling at high speed in the RE­
W IN D or FAST FORWARD rnodes. 
This will almost invariably break the 
tape since il' does not allow the tape 
to stop before the capstan idler lock.s 
it to the capstan. 

Reproduce (Playback} 
To reproduce a previously recorded tape, 

turn the METER a nd OUT PUT SvVITCH 4S3, 
to the extreme left position designated PLAY­
BACK LEVEL, then start the tape in motion as 
indicated under PLAY. A PLAYBACK LEVEL 
Control 4R36 has been provided on the front 
panel to adjusL the tape level to plus 8 vu out­
put (zero on the vu m eter). 

Record 
To record a new program on previously re­

corded tape. or on blank tape, turn the METER 
and OUTPUT SWITCH 4S3 to the second posi­
tion from the left which is designated RECORD 
LEVEL. Turn the RECORD LEVEL CONTROL 
4R9 clockwise until the level reads O (zero ) on 
the vu meter on the most jntcnse program 
peaks. The program can be audibly monitored 
through ei ther the phone jacks ( PHON ES) 
4J6, Monitor 5J4. or the line out connector 
( LINE OUTPUT ) 5J 5 before the tape is in 
motion . This direct m onitor feature a llows the 
program to be set up through the machine 
wHhou t actually recording during the set up 
period. 

NOTE 
For correct meter calibrntion it is im-
7wrtcml that the l ine out be properly 
tcnlli11ntcd in a 11n111innl 600 olims 
eit her external to the machine or by 
/II(' 11.W' of the line out l en11 inatimz 
SH' ilc/1 (LINE TERM ) SS4. 

\A/hen the progi·am Jcvcl is properly set, s tart 
the tape in motion as indicated under PL/\ Y. 
The n press the RECORD BUTTON 4SG, TJ1c 
record indica tor 4!1 next to the record bu tton 
will now glow and the cquiprncn t js recording. 

The erase position of the METER ;:i nd OUT­
PUT SWTTCII provides l'or m etering of erase 
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current. The erase current is not critical and 
has been factory adjusted to read approxi­
mately -½ on the vu m eter for half track 
and stereophonic heads and + I 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 J 17 volt line voltage, using an average tape. 
It should 1·cad between - ½ and + ½ for the 
optimum high freque ncy response at 7.½ and 
3¾ inch tape speeds using a m edian tape. For 
the flat test possible response wHh a gi.ven tape, 
the bias can be reset as described in Section 7 
AL I GNMENT AND PERFORMANCE 
CHECKS. Note the bias current reading for 
the particular tape and log H for future refer­
ence. 

T he bias is adjusted by m eans of the Bias 
Control H460, located on the electronic chassis, 
The m eter calibration for bias m easurement 
can be ch ecked as indicated in SECTION 7, 

Half Track Operation 

T he tape is threaded and operated as de­
scribed under TAPE THREADING and TAPE 
MOTION. However, only the upper h aJf of the 
tape will be used on the half track equipmen t. 
To utilize the lower h alf of the tape, the full 
reel on the takeup turntable should be r emoved , 
turned over and p laced on the tape supply turn­
table upside clown. Place an empty reel on the 
takcup turntable. Repeat the operation as per­
formed on the firs t track, 

Remote Control 

For 1·em olc opcratfon, remove the dummy 
plug P502P from the receptacle J502S on the 
control box of the tape transport and connect 
the remote con trol cable from J502S to the 
rem ote control unit (see TAPE TRANSPORT 
MECIJAN ISM- REMOTE CONTROL) . 

Notes on Stereophonic Operation 
Because the stereophonic equipment has a 

sqi;_irate erase featmc, permitting either track 
to be erased independe ntly of the other. it is 
necessary to press the RECORD buttons on 
each amplifier to ph1cc both a mplifiers in the 
rcc:onJ mode. 

When using the remote control un it the 
single RECORD button will energize l>oth elec­
tronics ( concurrent record feature). 
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Valdemar Poulsen 

SECTION 4 

THE DEVELOPMEI\JT AND THEORY OF 
MAGNETIC TAPE RECORDING 

There is no definite beginnjng lo the history 
of magnetic recording but we can be certain 
that credit for building the first magnetic 
recorder belongs to Valdemar Poulsen . This 
Danish telephone engineer who is often re­
ferred to as the "Father of Magnetic Recording" 
designed the microphonograph which was an 
invention of great scientific significance. In 
this apparatus a steel wire was moved with 
considerable velocity between the pole$ of a 
small electromagnet. By using this device a 
conversation cou1d be permanently recorded 
for reproduction a t any time. 

In the early 1900's many scientists were 
attempting to use magnetic tape in preference 
to the earlier idea of wire, About 1927 
a German inventor named PFleumer was exper­
imenting with powdered coatings on tape. So 
far as we know he did not use magnetic oxide 
but coated his tapes with powdered metallic 
materials. Development continued and finally 
about the year 1939 the Germans produced a 
tape using a durable plastic backing. This 
began a new era in the improvement of mag­
netic tapes, culminating in the superior fidelity 
we all know. 

To understand completely the uses and 
operating techniques of your Ampex Series 
300 Tape Transport, the basic theory of 
Magnetic Tape Recording should be empha­
sized at this time . .. 
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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 m ateria1 will be oriented 
according lo the direcUon oJ the field. Any of 
several methods may be used to produce a m ag­
netic field. but of most interest in magnetic 
recmding 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 whjch the magnetizing force is alternating, 
and the iron oxide particles arc aligned ac­
cording to the instantaneous direction and mag­
nitude of the field. 

TAPE 

s N s 

FLUX 

s N 

:=tt :=t 
N s 

/'\ SIGNAL 

-~----1-~~.-----.---e 

Magnetization 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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GAP TAPE 

.__ _____ e _ _ _ _ _ ....., 

Recorcl Head 

The magnetization curve of the iron oxide 
used as the recording medium is similar to that 
shown as the heavy line in the illustra tion 
above. 

B 
(INDUCTION) 

H 

\MAGNETIZING FORCE) 

MAGNETIZATION 

CURVE 

COMPOSITE SIGNAL 
AT RECORD HEAD 

I 
I 

SATURATION 
LEVEL 

1 I 
1-1---
1 I 

I l 
I I 

SIGNAL 

RPcording medium magnetization curoe 
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At points near the ongm the curve is ex­
tremely non-linear a nd, without some correc­
tive factor, the signal recorded on the tape 
would not be directly proportion al to the signal 
applied 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 s ignal being recorded . 
so that operation is obtained on the Linear por­
tion of the curve. This m ay be likened to apply­
ing 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 h armonics of the recorded signal. 

While the tape is in the recording gap the 
bias causes the magnetization c:h aradcristics 
of the iro11 oxide to fo llow the dashed line loops 
known as the ''minor hysteresis loops." As 
the tape leaves the gap the influence of Lhe mag­
ne tic field created by the bias is reduced to 1/.ero 
and the tape assumes a permanent s ta te o f 
m agnetization (known as ''rernanent induc­
tion" ) determined by the gap influx at that time. 

After the recording process there exis ts on 
the tape a flux pattern which is proportional 
in magnitude and dil'ection to the s ignal re­
corded. If the tape is then m oved past a repro­
duce head- which is similar in construction 
to the record head- the magn e tic flux on the 
moving tape will induce a voltage in the coil of 
the reproduce hc::id. This induced voltage js pro­
portional to the number of turns of wire on 
the head a nd the rate of change of flux. This ls 
expressed b y the equation E = N ( dcJ, / dt ) 

Where 
E = induced voltage 
N = number of turns of wire 
d4,/ dt= rate of chan ge of flux 

ll is desirable that the gap in the reproduce 
h ead be as small as possible so it will intercept 
less than one wave leng th of the signal on the 
tape at the highest frequen cy to be reproduced. 
However, as tbc gap is made smaller the in­
duced voltage deCTeases, so ther e is a practical 
limita tion in decreasing the gap and s till main­
taining an adequate signal-to-nnise ratio. 

The voltage induced in the reproduce h ead 
during reproduction is computed by the eqw1-
tion E = B" V SJN,,-, .. /,\ 
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Where 
E = induced voltage 
BM::::m aximum flux density of the record-

ing material 
V =velocity of tape over the head 
"'=width of the gap 
,\:::: wavelen gtb of the signal on the tape 

From this equation it can be seen tbat the 
voltage across the coil increases directly as 
the velocity increases and as the wavelengtl, 
decreases ( -frequency increases). ff the tape 
velocity and gap width arc assumed to be con ­
stant, the ou tput voltage from the head is 
directly proportional to the frequency as long 
as the wavelcllgth on the tape is la rge compa red 
to the gap \IVidth. This results in an output vs. 
frequency characteristic such as is shown in 
curve A of t11c figure below. 

OUTPUT -------- ----~--------•---r-- ----r---r-----
(d b) 1-25 _____ _ir_J ________ Jr __ j _____ j__J ___ j 

I t I I 

J : I : Al ! : 
+-20 ------.J-- ♦--------1--- r------- - - - --,------_) 

I I ' I I I I 
: : j f I : 

+15 ----- -r,--r---------r--1----- ---{---1---◄ 
I 1 l 1 --..L : I 

•1 0 ------~---;------1---r --r--..-r----~ 
I ' ! <c., I I '\ : +s -----r--',----- ~ ,-------~---1, ----~ 

o ______ J _ _j ____ 
0

~"<"' i_ _____ L__~~-~-1 
- 5 -------l---~- ~\ --~ __ J _______ J,-_J ___ j 

-10 __ _____ J ___ j_~ ____ J_L _ ___ L __ l ____ ! 
: : : t I l l 

-15 --------!--- -------~----! --------}----.J _____ ... 
: : : : l ! l 

-20 ------ -7-----------{----- ---- ----i----r- ----, 
I I I I I I I 

- 2 5 -------r---r--------r--: ·----r--:~----i 
I t I I I I I 

10 100 1000 IOKC 

FREQUENCY 

Reproduce head characteristics 

T he voltage docs not continue to rise indefi­
nitely. As electrical losses in the corC' m aterial 
increase and as the wavelength on tl1c tapf' 
approaches the same dimensio ns as the rcp1•0-
duce head gap, the actual output resembles 
curve Bin the same figure. 

In order to provide an over-all frequency re­
sponse that is Oat (sec the figure below) an 
equaliza tion circuit consis ting of a series resis­
tance and capacitanc<' is inserted in one of the 
ea rly stages of' thr reproduce a mplifier. This 
equalizing c:lrcuit has a high-frcgucncy droop 
characteristic ( curve B) wh ich is the inverse of 
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tbe rcprouuc.:e head charactcristi<.: curvP A ol' 
above figure. In order to extend the high fre­
quency response. additional equalization is in­
duded in the record amplifier in the form of 
a high frequency boost circuit drsigncd to c.:om­
pcnsate for the droop in 1·ecord and reproduce 
head charactcrisUcs 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 
amplifier~. the physical aspects of maintaining 
constant tape speed and good head-to-tape con­
tact. and core losses in the head- all of which 
can be placed at a high performance level by 
good engineering design- there are certain in­
herent properties which define the f reguency 
limits in recording and reproducing h1formation 
on a ~pecific magnetic tape recorder-reproducer. 
While these properties can be varied to meet 
differing requirements, the over-all result repre­
sents :.1 compromise arrangement in which fre­
quency response signal-to-noise, and distortion 
arc rnterrclated. 

In this respect the high frequency response 
is primarily limited by the dimension of the 
reproduce head gap, and the frequency at which 
the head resonates with the capacity in the cir­
cuit. 

DECIBELS --------;----;-------;---•-----------~-----, 
PLAYBACK I : : : I 

_.25 -EQUALIZATION ----1--~- PLAYBACK ~ 
CURVE 1 1 HEAD 1 

+20 ------- -• ---{--------+--~- CHARACTERISTICS J 
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Achieving flat overall response 

IOKC 

During the recording process the tape as­
sumes a permanent sta te of m3.gnctization 
as it leaves the head gap, thus the record h ead 
gap width is rclalivrly uncritical. However. 
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in the reproduce mode the magnetic flux on 
lhe moving tape must induce a voltage differ­
ential across the reproduce head coil if a cur­
rent is to flow in that coil. This induced volta~e 
is attained as the flux travels through each 
branch of the head core, forced into that path 
by the high reluctance of the head gap. There­
fore, an instantanrous difference in the magni­
tuclc of the moving flux must exist across the 
head gap to cause the flux to travel through the 
core and m agnetically induce a voltage differ­
en ce in the head winding. 

When the Tecorded frequency rises to a de­
gree where the reproduce head gap intercepts 
a complete wavelength of the signal (as it ap­
pears on the tape ) there can be no difference 
in flux magnitude across the gap. and head out­
put wiJl reduce to zero. This cancellation effect 
will occur at multiples of the represented fre­
quen cy, and for all practicable purposes the 
output is useless. 

There arc 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 limita­
tions in reducing the gap width and retaining 
adequate signal level and realistic m anufactUF­
ing tolerances; as these limitations are reached 
any further extension of high frequency re­
quirements must be accompanied by corres­
ponding increases in record-reproduce tape 
speed. ( In instrumentation applications it is 
also possible to record at a h igh tape speed and 
reproduce at a low tape speed, thus providing 
a signal expansion characteristic. For example. 
a 10 kc signa l recorded at 7½ ips. will repro­
duce as a 5 kc signal if the reproduce tape speed 
is 3¾ ips. This procedure of course cannot 
be used in standard audio applications where 
music or voice is recorded, and will result in 
the loss of the low frequency components of 
the signal. ) Increasing the record-reproduce 
tape speed lengthens the wavelength oJ' the sig­
nal as it appears on the tape. with the result 
that higher frequency wavelengths do not ap­
proach the gap dimension. (It also decreases 
the "sclf-demagAitizing" effect which occurs as 
the opposite poles of individual magnetic fields 
on the tapP come closer and closer together. ) 

The reson ant frequency of the inductance of 
the head coil and the capacitance-either actual 
or distributed-of its circuit must normally be 
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either outside the pass band of the system ( so 
the drop in output following the pojnt of reson­
ance will not adversely effect the frequency TC­

sponse) or so placed at the extreme upper limit 
so that the increased output at the moment of 
resonance actually provides an extended re­
sponse. When good engineering desjgn has r e­
duced circuit capacHance to an irreducible 
min.imum. the only means of placing h ead re­
sonance at a fogher frequency is to reduce the 
inductance of the head coil by reducing the 
number of turns of wfre, This adversely affects 
the output over the entire frequency range. and 
will parbcularly influence the ]ow frequency 
limit , 

Low frequency respon se if primarily deter­
mined by the relationship of the required signal­
to-noise ratio, the characteristic curve of the re­
produce head , the distortion which can be 
tolerated. and the bandwidth which must be 
recorded. 

As previously explained the output of a re­
produce head rises directly wHh frequency at 
an approximate 6 db per octave rate. Stated 
conversely, the reproduce h ead output drops 
directly with frequency at an a pproximate 6 db 
per octave ra te. The low freguency limit is 
determined by how far this decrcasjng output 
can be tolerated while maintaing an adequate 
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signal-to-noise ratio. Thus, the noise generated 
by the associated electronic assemblies will have 
a definite effect on low frequency response. In­
creasing the record level to offset this decreas­
ing output wfll eventually result in an increase 
in dlstortion. 

Bandwidth is a determining factor in low 
frequency response because the 6 db per octave 
drop off 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 inexo rably with it, octave for octave. 
A gen eral rule is that the maximum bandwidth 
which can be cffcctivc]y reproduced by any 
magnetic tape device is ~pproximately ten oc­
taves. 

It should n ow be apparent that compromises 
are necessary in designing a magnetic tape re­
corder for a given purpose. If a high frequency 
requirement is imposed, then low frequency , 
signal-to-noise, or distortion must be limited 
(or perhaps o_ modulating-demodulating system 
employed which wi ll effectively compress the 
bandpass requirements). Conversely. a low fre­
quency requisite limits the high frequency re­
sponse which can be obtained. 
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SECTION 5 

TAPE TRANSPORT MECHANISM 

GENERAL 
The tape transport mechanism provides tape 

motion for all modes of operation. Interaction 
of four basic assemblies and their associated 
components- the tape supply system , the tape 
take-up system, the tape drive system, and lhe 
control circuit-insures smooth , posiUve move­
m ent of the tape across the head assembly, and 
proper tape tension. All tape motion controls, 
a reel size selector, a safety microswHch and 
the head assembly are located on the tape 
transport. 

TAPE SUPPLY AND TAKE-UP SYSTEMS 
From the supply reel, on the left side of the 

tape transport as the operator faces the equip­
ment, tape is delivered to the take-up reel when 
the PLAY or FAST .FOHW/\RD buttons arc 
pressed, tape is rewound onto the supply reel 
when the REWIND button is pressed. Proper 
tape tensioning is maintained during a ll modes 
by means of two induction lorguc motors. 

The reel idler assembly on the supply side 
of the tape transport is composed of a pulley. 
a spring-pivot-mounted arrn and a flywhcol for 
smoothing out transient speed variations in the 
supply turntable asscm bl y. 

On the take-up side of the tape transport, 
the tension arm assembly with a spring-pivot­
mounted arm performs two main functions. 
The first function of this assembly is to provide 
a small tape storage loop which prevents tape 
breakage during the starting and stopping of 
tape motion. Secondly, this arm is used to slop 
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Component and assembly callouts 

the machine if tension is lost due to tape break­
age a t the end of the tape or other failure. Near 
the base of the shaft on which the tension arm 
is mounted, a drive-lock pin actuates the safety 
switch ( S50 l ) . 

Both the tape supply and take-up assemblies 
arc composed of induction torque motors 
( B503 supply-rewind, B502 take-up ), a turn­
table mounted directly on each motor shaft, a 
brake housing assembly and a flange for 
mounting the entire assembly. Because the 
brake housings arc mirror images of each 
other, these assemblies arc not interchangeable 
although the motors are identical. The brakes 
are solenoid operated, remaining in the braking 
position until the brake solenoids K505 and 
K506 arc energized at which time the brakes 
arc r eleased. 

During all operating modes, the two ind uc­
tion torque motors B502 and B503 act as ten­
sioning devices and in the fast forward and re­
wind modes the motors respond to the com­
mands from either pushbuuon by alternately 
operating each motor at maximum torque in 
the selected function. 

The supply ( rewind ) and take-up induction 
torque motors arc so connecLcd that when 
power is applied with no Lape threaded, the 
turntables, fixed to their shafts, will rotate jn 
opposite directions. The tape supply turntable 
will rotate clockwise and the tape take-up turn­
table, counterclockwise. 

Motor torque in the reproduce and record 
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modes is adjusted to equality by the tensioning 
adjustmen t resistors ( R503 TAKE-UP and 
R503 HOLDBACK ) in series with each motor. 
In the fast forward mode, the torque of the 
supply (rewind) motor is reduced considerably 
by introduction of a series resistance ( R504 ). 
In the rewind mode, R504 is in series with the 
take-up motor. Basic tape tensioning operation 
is shown in the illustrations. 

In the fast forward mode, the take-up motor 
operates at full torque, the supply m otor at 
reduced torque, and the tape is pulled from the 
tape supply reel. Because the torque of the tape 
supply turntable motor ( rewind motor) is ap­
plied in the opposite direction to the turntable 
rotation , the tape is held under continuous 
tension as it is pulled from the reel. 

In the rewind mode, the supply motor oper­
ates at full torque and the take-up motor holds 
the tape under continuous tension by its oppo­
site and reduced torque. 

In the reproduce or record modes, both 
torque motors operate at the same value of 
reduced torque. The tape drive capstan and the 
capstan idler, between which the tape is 
clamped, then determines the tape speed, and 
the tensioning system supplies tape or takes it 
up as metered by the capstan drive. 

From the point of view of the tape supply 
turntable, the capstan and idler action exerts 
sufficient pull on the tape to overcome the op­
posing torque of the supply motor, which con­
stitutes the bold back tension. From the point 

Component and assem/Jly callmits 
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of view of the tape take-up turntable, the cap­
stan and idler action is feeding the tape to it. 
The tape is held under tension h ere, because 
the take-up rate exceeds the feed rate ( a tape 
loop will be thrown on the right side of the 
capstan whenever any malfunction causes the 
feed rate to exceed the take-up ra te ) . 

If a tape loop is thrown, or the tape breaks, 
the take-up tension arm will actuate the safety 
switch S501 and stop the equipment. The take-­
up ten sion arm is not a part of the tape tension 
system. Its function is to takeup tape slack, 
especially whe n starting, and to operate the 
safety swhch. 

The reel idler assembly smooths out tran­
sients in the supply reel system. For example, 
when starting the tape in the reproduce m ode, 
the momentary strain transmitted through the 
tape to the tape supply turntable when the 
capstan idler forces the tape against the cap­
stan is considerable. Under some circum­
stances, this impulse tends to stretch or break 
the tape. A momentary decrease in holdback 
tension might be sufficient to start a transknt 
oscillation in the tape ten sion system which 
would be reflected as a periodic varia lion in the 
distance of the tape from the heads. This varia­
tion might be of sufficient magnitude to appear 
as an undesirable fluc tuation in the signal level 
at the start of recording or reproduction. T he 
reel idler arm absorbs most of the s tarting 
strain , and preven ts or minimiLes this type of 
oscillation. The reel idler pulley and AywhcC'I 
provide additional stability in the tape te nsion 
syste m, by smoothing out such transien ts as 
motor torque :fluctuations a nd irregularities 
due to faulty tape wrap on the supply reel. This 
is accom plished because th e high inertia of the 
reel idler pulley n.nd flywheel effectively isolate 
the reel assembly from the heads. 

TAPE DRIVE SYSTEM 

The tape drive system is composed of llw 
drive motor, the cxtl'ndcd shaft of which forms 
the capstan , the caps t.111 idler arm and idler, 
and the tape guides :J l the tape entrance a nd 
exit with in the head assembly. 

The purpose of' the wpc dri ve sy<;tf'm is to 
transport the tape ac ross the hc:ids a l a uni­
form speed during the' record and rc>proclucc 
processes. By mean s of a h ysteresis sync hron-
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ous capstan drive motor ( B501 ) and a capstan 
idler , the magnetic tape is driven at a con stant 
speed after power has been appued to the 
equipment and the PLAY button is pressed. 
(The drive motor has two sets of windings to 
provide two tape speeds, either of which can 
be selected at TAPE SPEED toggle switch 
S503) . 

After the POWER switch at the electronic 
assembly h as been placed in the ON position 
and the tape is threaded actuating the safety 
switch , the drive motor operates continuously, 
its capstan awaiting the PLAY command ( the 
RECORD function is selected at the amplifier), 
When the PLAY button is pressed, the capstan 
solenoid (K501) and the brake solenoids (K505 
and K506-releasing brake pressure) are ener­
gized. The capstan solenoid pulls the rubber 
tired capstan idler wheel, which is mounted on 
a swivel type arm, against th e tape, causing the 
tape to m a ke firm positive contact with the 
capstan. The tape is then ddven at a constan t 
speed across the h ead assembly. 

BRAKE OPERATION 
Smooth brake operation is extremely im­

portant in maintaining proper ta pe tension 
when stoppin g the tape. Because the holdback 
tension, supplied by the tra iling turntable 
motor torque, is Jost after the STOP button is 
pressed, m aintenance of tape tension then be­
comes a function of brake opPn1tion. The 
b raking force acting on the turn table from 
which the tape is being pulled ( trailing turn­
table) i11 any of the modes of operation must 
exceed the braking force acting 011 the turn­
table laking up the tapr ( the leading turntable) 
lo prcvl'nt tape loops fo rming. 

One end of the brake band is fixed to the 
cross head by a roll pin and two socket head 
cap screws which is attached to the anchor 
n1ountcd on the brake housin g. The other end 
is 1 in kcd to the brake lever by a dri vclock pin 
and is free to move. Whr n the brake solenoid 
is de-cncr~ized, the brake tension spring acting 
on the brake lever draws the brake band 
against the brake drum. 

rf the brake drum of the supply motor, as 
viewed from the brake housing end, is ro tating 
clockwhc when the brake band is applied, the 
frictional force will cause the band to wrap 
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itself tightly around the brake drum as the 
brake lever end of the band moves to the right, 
increasing braking force. When the drum is 
rotating counterclockwise, the process is re­
versed, causing the band to tend to pull away 
from the drum, decreasing the braking force. 

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

Jn all modes of operation, the greater brak­
ing force always acts on the trailing turntable, 
maintaining the proper tape tension as the sys­
tem is stopped. 

CONTROL CIRCUIT 
(Refer to schematic diagram-Tape Transport 
Control Circuits) 

Located in the control circuit box under­
neath the tape transport are all relays, the ten­
sion adjustment resistors, and electronic com­
ponents such as the capacitors and resistors 
shown in the foldou t Hlustrntion , Tape Trans-
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port Control Circuits, with the exception of the 
three motor starung capacitors, the capstan 
solenoid, the brake solenoids and the safety 
microswitch (which arc mounted adjacent to 
the assemblies they serve). 

On the outside of the control circuil box 
receptacles are available for cables from the 
drive motor, supply motor, take-up motor and 
control cluster. Female receptacles and plugs 
( cables not supplied ) are also available for 
in terconnecting the tape transpor t and acces­
sory units such as remote control panels and a 
precision frequency source when furnished. 

NOTE 
The special connector j11mper plngs 
supplied for receptacles J503S 60 
CYCLE AMPLIFIER and ]502$ RE­
MOTE CONTROL must be plugged 
into their receptacles when these ac­
cessory units are not used because 
jumpers in these plugs cmnplete the 
necessary ci.rcuits in the system for 
proper operation. 
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Control circllit box 

All functional control of the tape transport, 
with one exception, takes place at the control 
circuit switch assembly comprising four push­
buttons: REWIND, FAST FOR,i\!ARD, STOP 
and PLAY. Two toggle switches REEL SIZE 
and TAPE SPEED arc mounted at either end of 
the control cluster. The exception is the RE­
CORD function whkh is controlled at the am­
plifier. The safety switd1 (not an operating 
control) is mounted under the tape transport. 

Play 

When PLAY button S505 is pressed, play 
relay K502 is energized. Capstan solenoid K501 
is energized through K502-l. Contact sets 
K502-1, K503-1, K504-3, ::ind the normally 
closed STOP button S502 form a holding cir­
cuit. Power is connected to the turntable reel 
motors through contact K50~2. Through con­
tact K502-3, D.C. vol tage is applied to the 
brake solenoids K505 and K506. The reel 
m otors arc powered and the brakes a rc re­
leased simultaneously, causfr1g the equipment 
to operate in the reproduce mode at the speed 
selected by TAPE SPEED SWITCH S503. 

Rewind 

When REWIND button S507 is pressed, 
rewind relay K504 is energized and held in this 
condition by relay contact sets 1(504-1, K503-3 
and the norm n.lly closed STOP butlon S502. 
Contact set K504-2 connects the full a-c power 
directly to the rewind ( supply) motor, and 
places R504 in the a-c circuit to tbc take-up 
motor. The rew1nd motor thus operates at full 
torque and the take-up motor at reduced torque, 
and tape is pulled a t a maximum speed from 
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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 
pressed , fast forward relay K503 is energized 
and held through contacts K503-l , K504-3 and 
the normally closed STOP button S502. Con­
tact set K503-2 connects the full a-c power to 
the take-up motor. and places R504 in the cir­
cuit 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 re­
wind to the take-up reel. 

Stop 

When the tape is moving ln any mode and 
the STOP button ( S502) is pressed, the brake 
solenoids and all relays are dc-energjzed. The 
brakes are applied to both turntable motors. 
The capstan drive motor will continue to 
operate so Long as the tape remains properly 
threaded. 

NOTE 

The record mode is 11ot a tape mot'ion 
<.:011trol {'unction, hut it is interlocked 
u11cl dependent on the PLAY button, 
w /Jicli nmst be pressed hefore Lhc 
record mode car, be energized at the 
amplifier. 

Safety Interlocks 

When the tape is moving in either of the 
high speed modes ( fast forward or rewind ) 
it is impossible to switch to the play mode 
without first pushing the STOP button, In fast 
forward, con tact K503-1 interlocks the play 
relay a nd capstan solenoid. In rewind, K504-3 
is the inter lock. 

CAUTION 
If t l1e STOP and PLAY b1..1.ttons are 
pressed in Lon rapid a sequence 1.ol1en 
the tape is in ell her f'ast winding 
mode, tape will almost invariably be 
hrohen or def armed. Always allow 
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time for the tape to slop completely 
wizen swi1cl,i11g fro111 eil/zcr of the 
f'ust 111odcs to pln!J. 

Reel Size Sw itch 

Se.lcction of proper holdback tension. de­
pending on reel hub sjze, is made a t the two 
position toggle switch labeled LARGE-SMALL. 
Holdback tension is not a constant in a ny mode 
of operation, varying directly as a func tion of 
the trailing turntable motor torque. and in­
versely as a fonction of the effective trailing 
reel hub diam eter ( hub m eter includes the 
tape wound on the hub ). For a given torque 
on the trailing motor. the holdback tension will 
increase as the effecUvc hub diameter of the 
trailing reel decreases. Reducing the torque on 
the trnillng turntable motor w iH decrease the 
holdback tension. 

The holdback tension resistors for adjust­
ment of take-up and rewind motor torques 
arc factorv-sct for NAB 10 1/z inch reels. Jf 
the smaller ( 7 or 5 inch ) EIA ( formerly 
RETM/\ ) reels are used , compensa tion for the 
overall increase in holdback ten sion must be 
m ade by placing lhe switch in the SM/\LL 
position. This places resistor H.502 in scrks 
with the take-up and rewind motors, thus re­
ducing the torque of both motors in any mode 
of operation when lhc El/\ reels a re u sed. If' it 
is desired to accelerate fns tct· in the rewind or 
fas1 forward modes, the switch may be placed 
in the LARGE position during these modes. 
The REEL SlZE switch is a SPST swHch placed 
across the resistor H502. Il is closed when the 
LARGE position for 101/2 inch diameter NAB 
is selected : and open ( resistor R502 in the 
torque motor circuits) when the SMALL posi­
tion is selected. 

NOTE 
J II tlll' LARGE reel posilin11 hot/1 the 
rcwi11rla/ld 1.alw-11p reels musl be NAB 
type a11ri in /lie SMALL reel posil'ion 
/;ot/1 reels 11111st be EIA. 

NOTE 
Tile Catalog Number 5700 tape tra11.<1-
purls wwd 011 carliu IH(lc/els chmzgcd 
PLAY tem,iun only whe11 i11 tlzc 
SMALL reel position. 
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ROUTINE MAINTENANCE 

Carefully follow the routine m a intenance 
program outlined below if proper performance 
is to be expected oJ' the equipment at a ll times. 
1l is t'ccommc nded that an Operation and Main­
tena nce Log be kept. 

Cleaning 

Clean the caps tan, the head faces and tape 
guides dail y. Clean tbc capstan idler wheel 
weekly. Greal care must be taken to sec that 
oil docs not reach the rubber tire. A void, as 
much as possible , touching the tire with the 
fingers. 

The agent for cleaning Ampex h ead assem­
blies is a mixture of Xylene and 0.1 o/r Aerosol, 
and is available in 4 oz. bo ttles ( Amprx Catalog 
No. 087-007 ). Other solvents can h ave detri­
mental e ffects on these precision parts. 

To clean any head asscrnbly, wind n dean. 
lintlcss doth on a wooden swab-stick a nd 
mois ten w ith this mixture. Swab th e h eads 
periodically to re move all dirt and accumulated 
oxide deposited from som e tapes. 

CAUTION 
Do 1101 11.,e n11y otl1er sol vc11l.s as there 
are so 111c it'hic/1 muy damugc U1c ln111-
i1wlio11s o[ the l iead assembly. Do 11ot 
use ml'llll siuuh-slichs. 

Cleanliness of all parts of the tape drive 
mechanism is required for consistent optimum 
performance. Clean al l parts cxccpl the h ead 
assem bly using a lintlcss cloth m ois tened with 
Iso-Propyl alcohol ( easily obtained ) . This clean­
ing is of pa,•ticular importance because most 
tape manufacturers lubrica te their tapes. and 
the lubricant will gradua lly form a coa ting on 
the components in the tape threadjng path 
which wilJ result in a loss of positive drive at 
the capstan. fiutll'r a nd wow, drop-outs or poor 
high frequency response. 

NOTE 
It is i.111pcrntive that. l .wi-Propyl alcohol 
he 11,<..<•d on the dc"ning of the cnp­
stu11 idler w heel (rubhcr) and not 
lf1c n·conrn1e11ded Xylene cleaner {or 
l1ead.~ . 
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Lubrication 

The following p,.uts of the tape transport 
mechanism require lubrication every three 
months , or al'ter every thousand hours of oper­
a tion, whichcYcr occurs Ji rst. 

CAPSTAN DRrVF. MOTOR LUBRICATION 

Lubr icate the upper s leeve bearing of lhc 
capstan ddv(' motor with this oil or its equi va­
lent: 

Caloil OC-11 ( /\rnpex Catalog N umber 087-
005) Standard OH Company, San Franc isco, 
California. Class "C" 

Medium turbine oil. petroleum base with in" 
bibito r a dditives to jncrcasc oxidization and 
corrosion preventive properties. Essential 
cl1a ractcris tics arc as follows: 

C lwrnc/ crist ic,(j 

Viscosity in Cen ti­
strokes at 130" F 

Pour Point 
Flash Point 

lfrq11ircd ( Li111il ) 

40.0-48.0 
25° F (Max.) 

370c, F ( Min.) 1 20" 17 

There arc two ways to lubricate the drive 
motor, the first of which requires its removal. 
The second, and s impler method, docs not 
require removal of the m otor. Sec alternate: 
method. To re move the drive motor proceed as 
follows: 

Step 1 .· 

Step 2: 

Step 3: 

Step 4: 

Step 5: 

Step 6: 

Unplug the motor connector P504P 
from its receptacle J 504S at the con­
trol circuit box . 

Remove the caps tan idler by loosen­
ing the /\lien head screw on the idler 
am, a nd gently pulling the idler as­
sembly away ( the capstan idler must 
be removed because one of the m ount­
screws is beneath it ). 

Support the motor jn one hand and 
remove the four m ounting screws that 
hold it to the tape tran sport. 

Now pull the motor free. 

Locate the oH hole whjch wilJ be on 
the top or the s ide of the m otor end 
belJ . 

Place not more than four drops of a 
recommended lubricant in the oil 
hole (OC-11 ). 
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CAUTION 

Do 110/ ovcr-l11brica/L'. Wipe otr CJ...CC.',8 

oil. 

Step 7: 
Step 8: 

Replace the motor. 
Replace the capstan idler. 

CAUTION 
The capstan idler must be pl'operly 
placed in rf'latio11 to lite tape. Threncl 
tape 011 thr eqll ipmenl alon_q the pre­
.-;crihcd ta.pe thread-pat.fl, n11d set the 
idler ~o that the tape travel fa cc11 terecl 
on t ile lire. Placement is not; critical 
and ·oisual alignment i.s adequate. 

Step 9: Readjust the capstan idler pressure 
jf necessary ( sec Caps ta 11 1 ell er P rcs­
snre) . 

The alternate rncthod for drive motor lubri­
cation is : 

Step 1: 

Step 2: 

Step 3: 
Step 4: 

Step 5: 

Step 6: 

Step 7: 

Gently pry up and rcrnovc the capstan 
dus t cap. 
Before activatin g tl1e saf c ty switch, 
apply not m ore than four drops of 
lubricant ( OC-11 ) lo the exposed 
bearing surface. 
Re place the capstan dust cap. 
Start the drive m otor by placing the 
POWER switch in the ON position, 
activate the safety switch and al­
low the motor to warm up ( requires 
about 15 minutes). 
Turn off the equipm ent when the 
warm-up period is complete, 
If the bearin g appears dry after the 
mo tor has cooled, repeat the above 
procedure. 
Wipe the capstan dry of any excess 
oil th a t may have been appUed acci­
dentally. 

CAPST/\N IDLER. LUBRICATION 

Gently pry the d ust cap frorn the wheel hub 
( a knife blade can be used ) and oil with not 
more than 3 d rops of OC-11, on the felt washer. 
Failure to perform capstan idler lubrication 
can result in the fell washer becoming com­
pletely dry, a nd a clraggjng idler can contribute 
to flutter. 
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CAUTION 
DO NOT OVER-LUBRICATE or the 
wheel will throw oil in operation. If 
oil spills on the rubber tire, clean it 
im:mediately with l so-Propyl. Oil will 
deteriorate the rubber wheel. 

NOTE 
The reel idler assembly, the take-up 
tension arm assembly and the take-up 
ancl rewind motors contain perman­
ently lubricated bearings, and require 
no Lubrication. 

Head Demagnetization 

Occasionally, the heads may become per­
manently magnetized through electrical faults 
in the amplifiers, improper use of the equip­
ment, or by contact with magnetized objects. 
Magnetized heads may cause an increase of 
5 to 10 db in background noise level, and can 
impair good recordings by partially erasing 
high frequencies. The fu ll dynamic range of 
the eguipmenl cannot be realized if the heads 
are magnetized. 

Any phenomena that tend to put large un­
balanced pulses through the record he·ad will 
magnetize it. Observe these precautions and 
no difficulty should be experienced . Do not 
remove any tube from the record ampHfier 
while the equipment is recording. Do not con­
nect or disconnect the input leads or the bead 
leads while recording. 

Demagnetiz'irig the heads 
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Do not saturate the record amplifiers with 
abnormally high input signals. Such signals 
would be 10 db greater than tape saturation 
or approximately 30 db greater than normal 
opernting level. 

If it becomes necessary to test the heads 
with an ohmmeter, they must be demagnetized 
afterwards. 

If the heads become magnetized, proceed as 
follows, using an Ampex Demagnetizer, Catalog 
No. 704: 

Step 1: Place the equipment power switch jn 

the OFF position. 
Step 2: Plug the demagnetizer jnto a 117-volt 

a-c source. 

NOTE 

If the plastic coating wears off, place 
one layer of electrical friction tape on 
the demagnetizer tips. Scratching the 
heacls will then be prevented. 

Step 3: Bring the tips of the demagnctizer to 
within approximately 1/s-inch ( if the 
demagnetizer 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 tbe 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 
o f its magnetic field may re-niagnel'ize 
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. 
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NOTE 
The erase head, under certain condi­
tions, is susceptible to ma.gnetizatio,~ 
by spurious sources and can require 
demagnetization.. 

If the capstan. tape guides or other metal 
parts be come magnetized , a few passes of the 
demagnetizer along their lengths and the slow 
withdrawing technique should be adequa te. 

ADJUSTMENTS 
The mechanical assembly is shipped from 

the factory with all adjustments set for correct 
performance. lt should be unnecessary to 
change any adjustment before putting the 
equipment into service. unless shipping dam­
age has occurred. In the course of wear in 
normaJ service, or in the event of component 
failure, and replacement of parts, some read­
justments may be necessary. 

Equipment Required: 
Spring Scale 0-16 oz. 
Spring Scale 0-80 oz. 
%-inch Nut Driver 
3/ 16-incb Screwdriver 
Nylon Lacing Twine or Strong String 
7 / 16-inch Socket Wrench 
5/ 64-inch Alien Wrench 

NES1S10N MOTOR TENSION 
6AIANCE. lt50.i 
1SO Ot1MS ~0 W!,tlS 

PfSIS10~ HOIO BA.CJ: 
TENSION "sos 
llO OHMS .50 WAnS 

WfS1$IOII:, VOltAGE OROPPir-tG 
f0f! 5M.Alll REH OPE.RATION 
•uo, 7~ OHMS !iO WATIS 

Control circuit bo:r cnllm1ts 

rA5T f0~WAR0 
RfLAY ,.~0) 
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Take-up and Supply (Rewind} Tension 

Take-up and supply tensions are determined 
by the positioning of the sliders on resistors 
R503 and R505 located in the tape transport 
con trol circuit box. The torque of both the re­
wind and take-up motors must be adjusted to• 
between 6 and 7J/2 ounces as read on the 16 ' 
oz. spring scale at NAB reel hub diameter. 
Checking techniques are not difficult and 
should be performed carefully. 

Step 1: Place an empty JO½ inch NAB reel 
on the tape supply turntable. 

Step 2: Place the POWER switch in the ON 
position. 

Step 3: Place the REEL SIZE switch in the 
LARGE position. 

Step 4: Hold the take-up tension arm so that 
the safety switch is activated ( a rub­
ber band or piece of masking tape will 
hold the arm as though tape were 
threaded on the equipment). , 

Step 5: Make small loops at both ends of a~ 
thirty inch piece of nylon lacing 
twine. 

Step 6: Attach one loop to the tape anchor on 
the reel hub and the other to a 0 to 16 
oz. spring scale. 

Step 7: Press the PLAY button and allow the 
clockwise motion of the supply reel 
(torque motor tension) to draw a 
turn of twine onto the hub, 

Step 8: 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 toucMng either 
reel flange. I 

Step 9: Now, let the torque motor pull the 
twine slowly onto the hub by follow­
ing the torque motor force with the 
scale. 

Step 10: Using this "follo"ving" technique. ob­
serve the readings on the scale until 
a constant reading is obtained. 

Step 11 : If necessary. adjust the slide on resis­
tor R505 in the con trol circuit box 
until a scale reacting between 6 and 
7½ ounces is achieved. 

Step 12: A good check consists in placing the 
REEL SlZE switch in the SMALL pos­
ition. then checking the torque using 
the same procedure as above. The ◄ 
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Step 13: 

scale should indicate tape tension as 
2-2½ ounces. 
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 nn power 
cq>JJlied to the equip111.e11t) at the point shown 
in the illustration. 

Step 1: Place an empty 101/2 NAB red on the 
tape supply turntable. 

Step 2: Make small loops at both ends of a 
thirty inch piece of nylon lacing twine. 

Step 3: Attach one loop to the tape anchor 
on the reel hub and the other to a 
0-1 G oz. spring scale. 

Step 4: Manually rotate the reel clockwise 
to wind several turns of twine onto 
the hub. 

Step 5: 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. 

Step 6: Adjust the supply and takeup motor s" 
brakes for scale readings listed below. 
Pojnts of adjustment are shown by 
iJlustration. 

IOIER Al INST Al<1 

II LEAVES CAPSTAN 

LOOP OF TWINE AROUND SH>.fl 

~NTW/Nf ~::~:; 
Capstan idler pressure measurement 
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Step 7: 

Step 8: 

Tape 
Width 

¼ inch 

Now wind the twine on the hub by 
rotating tbe Teel counterclockwise; 
pull. and take a reading. The turn­
table will rotate clockwise. 
Repeat the en tire process on the take­
up turntable. 

SPRING SCALE READING 
Direction of Most 

Resista nee-Supply 
Connterclockwise 
Taheup Clockwise 

15 to 16 ounces 

Direction of Least 
Resistance-Supply 
Clochwise-Talwup 
Count erclocltwise 

2: 1 ralio ± 1 ounce 
in accordance with 

High Side 

Capstan Idler Pressure 

The capstan idler is forced against th<: cap­
stan by the aeti.on of capstan solenoid K501. 
Idler pressure is supplied by the capstan idler 
pressure spring, and is adjusted by a lock nut 
on the capstan solenoid spade bolt. Sec the 
illustration. Tightening the lock nut increases 
idler pressure until a point is reached where 
the solenoid will not bottom. At this point, idler 
pressure drops to a value which is inadequate 
to permit the capstan to drive the tape, and 
slippage will occur unless the nut is backed 
off. Excessive pressure also throws an unnec­
essary load on the upper sleeve bearing of the 
drive motor. The recommended procedure for 
adjusting idler pressure is as follows: 

Step 1: Hold the take-up arm so that the 
safety switch is acti vated. 

Step 2: With lhc PGWER 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 solen­
oid is not bottomed). If neeessaty, 
back off the lock nut until the solen­
oid docs bottom at 90 volts a-c when 
cold, or 105 volts when warm ( after 
½ hour running). The pressure 
("dig") against the capstan shaft 
should be approximately 5 pounds. 

NOTE 
In the coitrse of normal operation in 
the reproduce or record modes, the 
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temperature of the capstan solenoid 
·will rise, and its d-c resistance will in­
crease. Therefore, the mininrnm line 
voltage requi.red to bottom the solen­
oid w hen it is hot will be great.er t,/1rm 
that required when it is cold. lf the 
equipment is operating on irnusualiy 
low line voltage (he/mu 100 to 105v). 
sometimes encountered in areas 
where requlation is poor, the sole 11oid 
may {ail to hot.tom after it has 
reached normal operating t;empera­
ture. It is advisable, tltercforc, to allow 
the equipm ent to operate in the repro­
d·uce mode for about ha!( an honr he­
fore mahing any necessary solenoid 
ndjust111e11ts. This will allow t.hc 
widest. margin of safety ·with respect 
to line voltage -variations. The solen­
oid is factory-adj1u;t ed to /Jottoni al: 90 
line volts cold and 105 line volts hot. 

Step 3: If it is desired to measure capstan dig. 
press the STOP button at this point 
and select a piece of nylon lacing 
twjne about 30 inches long and tie the 
ends together. 

Step 4: Slip the twine loop just formed be­
tween the idler and idler arm so tl,at 
the nylon rests against the idler shaft. 

Step 5: Attach the other side of the loop Lo 
a O to 80 oz. scale, Jelling the nylon 
twine remain slack. 

Step 6: Press lhe PLAY pushbutton, causing 
the capstan idler to clamp against the 
capstan. 

Step 7: Pull the scale away so that the nylon 
ewjne is taut and makes a 90 degree 
angle with the idler arm. 

Step 8: Now, slowly pull the scale away with 
sufficient power to cause the capstan 
idler to leave th e capstan, reacting the 
scale at the instant the capstan idler 
leaves tbe capstan. The scale reading 
should be 5 lbs ± ½ lb. If necessary. 
adjust the capstan dig at the point 
shown in the illustration. 

Replacement of Parts 

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

Do nol attempt complete disassembly 
of any n{ the mb-assemblies. The li.st 
of individually replaceable parts 
under each assemhly listi:ng in the 
parts list should be u sed us a gu'icle to 
disassembly hmits. Replacement of 
parts other than t/w..:;e ll~tcd calls for 
precisiou worh which should not be 
attempted in th<! field. l\ssem.bl-ies 
with defects in pnrls other them t/wse 
listed as replaceable should be re­
turned to the factory or to an Ampe.: 
Authorized Service Centl'1' for l'l'7Jair 
ur replaccrnent. 

Write the Service Department for a proper 
authorized equipment return tag. Do NOT ship 
unidentified parts to factory ; Ampex can as­
sume no responsibility for their proper care 
or return under such circumstances. 

BRAKE BAND REPLACEMENT 

NOTE 

Brake Bands 111ay he replaced without 
removing motor from tape transport 
on rachmo1mt machines and deleting 
Ifie first two steps. 

The most convenient method for changing 
the brake band is first to remove the entire 
motor assen1bly. 

Step 1: WHh a 7 / 16-inch socket wrench re­
move the four mounting nuts and 
washers at the motor mounting 
plate, carefully holding the motor 
with one hand to prevent it from fall­
ing. The turntable will remain at­
tached to the motor assembly. 

Step 2: Take the motor to a convenient work 
a rea. 

Step 3: Unhook the brake tension spring from 
the brake lever . 

Step 4: Remove the two screws holding the 
capacitor. Disconnect the wires at the 
knif c disconnects and free the capaci­
tor from the bracket. 
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SOLENOID LINK 

STEP 7 

BRAKE HOUSING 

BRAKE TENSION 
SPRING (SHORT} 

BRAKE TENSION SPRING­

(LONG) STEP 3 

STEP 5 

BRAKE BAND 

SOLENOID BRACKET 

Brahe /}(wcl replacement 

Step 5: Remove the screws that hold the 
brake housing to the motor, noting 
the positioning of the washers, and 
spacers, and remove the entire hous­
ing. 

Step 6: Remove the two cap screws holding 
one end of the brake band between 
the brake lever spring and the hous­
.ing using a 5/ 64-inch Allen wrench. 

Step 7: Loosen ( do not remove) the two cap 
screws at the end of the brake band 
next to the solenoid. 

Step 8: The brake band may now be removed 
taking caution not to lose the band 
leaf on the solenoid side. There is 
only one band leaf per assembly. 
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Step 9: Position the new brake band through 
the hole in the housing and place 
between the clamp and tighten the 
two cap screws loosened in step 7. 

Step 10: Replace the brake housing, making 
certain that the spacers, the housing, 
the washers and the screws arc re­
placed in that order, and tighten the 
screws. 

Step 11: Insert the brake band bet ween the 
band link and band link clamp. Re­
place the two cap screws but DO NOT 
TIGHTEN. 

Step 12: Push the solenoid in until it bottoms. 
Adjust the depth of insertion of the 
brake band between the link and 
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clamp so that the brnkc.· drum rnlatc:'> 
t'rcch ' wirh no drag; then tighwn the 
SC:l'C\\'<;. 

CAUTION 

If i/1c IJ/111<1 i.\ sci /no fur fonc(lrd i11 
t/1(' /i11h. ii 11 ill /meld<' slil//11111 1c!1,·11 
//11· .,.;n/c111Jid p/111u1,.,. i ., l ///llo m!'d /Jy 
/l(f11d. If t/1i~ cu11<li/iu11 t' \.i.q,, 1111' 
pl111111cr 11u111 11ul /101/0111 1!'111· 11 Ilic 
w/e11ui<l i~ <'Jlf' /'f/i:l'd. Th e />111"/Ju.~c nf 
f/1c l11111d l l'fl/ 1-; II! /;cc·J> tllC /)((11c/ fm111 
splillill.</ u l,c11 ii h11c/;/r•, 11/ llw li11 11cl 
r-/11111 ,,. 

Si1 ·11 J.): lntcrconm·c l til t \\'ire" :ll the knil'( · 
clislOl111 CL'l'> :1 11cl l'C·placl' tlw C".l)),lL·itor 
to tile l11"c1l k t't 11 illl tlw t 11·0 su( •11'" 

rcmc,,·ccl in Step 4. 

Sir·Ii J-1 : I look thr lmike <,pl'ing to tlw brake 
lc·nT. Step .'3. 

<-;1q1 /.1 : lkpl,tcc tltc lllOlOJ' a'>'>rrnhil ti~ht<•n­
ing the f'our nut" and ;1dcli 11 g t!tc 
washer-; that II l'l'l' !'<•1110 1 c:d in Step I. 

Pt\CKJNC: Pf?F,C;\ UT/ONS ron MOTORS 
111 packing motors l'or r<:turn to Lhc fac:tul'y. 

t~1kv particular care to prevent the bC'nding ol' 
thci l' shafts in transit. 

I? l:M(fff•; CONTHOL 

NOTE 
/l i11 .5 of Ille lrtJJt' iuw.,I1orl i s cu11-
11eci<'<I In pin 4 uf' Ilic s/m 11· cll'clro11ic., 
IJ!f 1)/('(I/IS or 11/1 illl(l/'11(1/ ( ' (11111('("/il)/I 

i11 colJ/e 1111111/)('r 3U812. 

RECORD START STOP 

REWIND 
S702 _._ 

FAST FWD 
S701 

..i... 

S705 S704 S703 
r- ----- ------------------7 
I 
I _,._ ...L. I 
I • c~ - 0 I 
I I I 
I : I 
I ' I I I TAPE 
I =:D::= MOTION I 
1-_ --0 0-- LAMP I 

A702 I 

RECORD 
LAMP 
A7 0 1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I r __ _____ J 

J701P 

I 2 3 4 5 6 7 8 9 10 

Remote control 

6-14 

351-2 TYPE 
SHOWN BY 
DOTTED 
LI NE USES 
DOUBLE POLE 
SWITCH 
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REF . NO . PART DESCRIPTION 

TAPE TRANSPORT MECHANISM 

B50J DRIVE MOTOR ASSEMBLY 

C50l 

B50 l 

C512 

FAN 

7-1/2 - 15 ips, 60 cycle motor 
7-1/2 - 15 ips, 50 cycle motor 
3-3/4 - 7- l/2 ips, 60 cycle motor 
3-3/4 - 7- l/Z ips, 50 cycle motor 
Each includes; 
Capacitor 
Flywheel - B odine rnotor 

Ash]and motor 
Set screw, 10-32 x l /4 

Plug, 6-contact, Jones 

TA.KEUP ASSEMBLY 

(Alternate) 

Turntable Motor Assembly 
includes motor, mounting flange, 
brake drum and turntable with pad. 

Turntable 
Pad 
Capacitor 3. 75 mfd (60 cycle) 
Brake Assen'lbly, complete 

Brake Housing 
Brake Band 
Brake Band Leaf, l - l/8 11 long 
Brake Tension Spring long 
Brake Tension Spring short 
Eye Bolt 
Crosshead 
Anchor 
Spacer 
Roll Pit) - J/8 inch x 3/4 inch 
Screw, Socket head cpa st!. cad. pl. 
Brake Band Link 
Brake Band Clamp 
Brake Lever 
Odvelock Pin - l / 8 i nch x l/2 inch 
Cotter - l /16 inch x 1/2 inch 
Clevis Pin - 1/8 inch x 9/32 inch 
Plug, 8-contact, Jones 

E<505-K51J 6 Brake Solenoid 

B503 REWIND ASSEMBLY (60 cycle) 

C513 

(50 cycle) 

Turntable Motor Assembly 
includes motor, mounting flange, 
brake drum and turntable with pad, 

Turntable 
Pad 
Capacitor 3. 75 mfd. (60 cycle) 
Capacitor 5 mfd. (50 cycle) 
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AMPEX PART NO . 

31210-01 
3 1210-02. 
31210-04 
31210-03 

9487-02 
981 
2ll 2 
477-118 
145-0 .1 2 

9451-03 

9451-04 

7558 

61462-01 
958 - 00 
035-111 
17327-0 l 
17614-01 
17612- 01 
61460-0 l 
322-01 
17323- 00 
396-06 
17324-01 
17322- 01 
406-031 
406-031 
470-008 
330-00 
331-00 
332-00 
403-008 
401-005 
400-002 
17313- 01 
337 

945l-03, 
04 

9452- 05 

61462-01 
958-00 
035-111 
035-117 
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REF . NO . 

K501 

PART DESCRIPTION AMPEX PART 

Brake Assembly, com plete 
Brake Housing 
Brake Band 
Brake Band Leaf, 1-1/8" long 
Brake Tension Spring long 
Brake T ension Spring short 
Plug, 8-contact, Jones 
Brake Solenoid 

TA.KEUP TENSION ARM ASSEMBLY 

Individually replaceable parts: 
Takeup Tension Arm Spring 
T ape Gujde 
Tape Guide Hook 

REEL IDLER ASSEMBLY, with arm and guide, 
wiLhouL f lywheel . 

For 7-1 / 2 - 15 ips machine 
Fut 3-3/4 - 7-1 / Z iµ; macltlne 
Tape Guide 
Pull cy Assembly (7 -1/ Z - 15 ips) 
Pedley Assembly (3-3/4 - 7-1/2.ips) 
Rc:r,I Id ler Flywheel 

CJ\PST AN IDLER WHEEL ASSEMBLY 

For 7-1/2. - 15 ips machine 
For 3-3/4 - 7-1/2 ips macltlne 

Caps tan l dle:r Arm 

Capstan Idler Arm Bushing 
C apstan D,tst Cap 

F o r 7- 1/t. - 15 ips machine 
F o r 3 - 3/4 - 7- l /2. ips machine 

Individu<1lly replaceable parts: 
Felt Washer 
Retaining Ring 

CAPSTAN IDLER SOLENOID ASSEMBLY 
lnd.i viduall y replaceable parts: 

Capstan solenoid 
Capstan solenoid eye - bolt 
Capstan solenoid stop 

but 

Capstan solenoid fell washer 1 / 'P' thick 
I / 811 thick 

Capsta n solenoid pressure spring 
Caps Lan solenoid r eturn spring 

PUSHBUTTON GUARDS 
REEL GUARD 
SWITCH HARNESS .ASSEMBLY 

Individually r eplaceable parts: 
Connector, plug: Male, 2 l - contact 
Microswitch, safety switch assy, 
SPST, normally opeo 
Microswitch shield 

PUSHBUTTO N S WITCHS : 
Step (SPST) 
Play, fast k1rward, rewind, normally open 

5-J G 

1732.7-0 2. 
17614-0l 
17612-01 
61480-0l 
3.:!2-00 
1732.3-01 
17313-01 
337 

425-0 

30546-0 I 
675 -00 
155-00 

4459-00 
4-159-03 
257-00 
5893-00 
5893-01 
636-01 

30945-01 
60'i 2-0 l 

372.-01 
5755-00 

3506-00 
3506-0 1 

3583-02. 
432-007 

578 3-0 I 

670-00 
30 6-03 
388-00 
503-015 
503- 017 
389-00 
400-00 

3b 1-00 
5708-00 
5782-01 

145-022 
65U-00 

5730-00 

120-014 
ll0-011 

NO . 
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REF . NO . PART DESCRIPTION AMPEX PART NO . 

P50.lP 

P503P 

C502 

C503 

C504 

C505 
C506 
C507 

C508 
C509 
C510 
CSl l 

J501S 

J50ZS 

J503S 

J 504S 

J505S 
J506S 

K502 

K503 
K504 

P501P 

P504P 

P505P 

P506P 
P507P 

TOGGLE SWITCHES 
Tape Speed (DPST) 
Reel Size (SPST) LG Shank 

TOP PLATE CONTROL BOX ASSEMBLY 
Individually repl«ceabl e parts: 

Chassis cover 
Connector, Plug: Male 10 contacts 

(Remote Dummy) 
Connector, Plug: Male 8 contacts 

(60 Cycle Dummy) 

ORDER BY AMPEX CATALOG NUMBE R 

CONTROL CIRCUIT ASSEMBL Y 
Catalog No. 5703 - 03 

CAPACITOR, fixed : electrolytic tubular, 150 u.f, 
150 vdcw; Cornel Dubilier Part No. 15015 

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

CAPACITOR, fixed: metallized tubular, axial leads, 
. 25 uf, ±20%, 400 vdcw; 
Astron Part No. ML-4-25 

Same as C503 
Same as C503 
CAPACITOR, fixed : metallized tubular, axial leads , 

. 0l uf, ±20%, 400 vdcw ; 
Astron Part No. ML-4-01 

Same as C507 
Same as C503 
Same as C503 
Same as C50.3 

CONNECTOR, receptacle: female, 21 contacts 
chassis mounted; Jones Part No. S-.321-AB 

CONNECTOR, receptacle: female, 10 contacts 
chassis mounted; Jones Part No. S - 310- AB 

CONNECTOR, receptacle: female, 8 contact chassis 
mounted; Jones Pa .rt No. S-308-AB 

CONNECTOR, receptacle: female , 6 contact chassis 
mounted; Jones Part No. S-306-AB 

Same as J503S 
Same as J503S 

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

RELAY, FAST FWD: Same as K502 
RELAY, REWlND: Same as KSOZ 

CONNECTOR, plug, male, 21 contacts; 
Jones Part No. P - 321-CCT-L 

CONNECTOR, plug, male, 6 contacts; 
Jones Part No. P-306 - CCT-L 

CONNECTOR, plug, male, 8 contact s; 
Jones Part No. P - 308-CCT-L 

Same as P505P 
Same as P::,04 P 

120-004 
120-005 
5700-0.3 

5739-01 
3461-00 

567-01 

031 - 045 

033-006 

033-008 

033-006 
033- 006 
033-005 

033-005 
033-006 
033- 006 
033- 006 

146-057 

146-018 

146-003 

146- 004 

146-003 
146- 003 

020-006 

020-006 
020-006 

145-022 

145- 012 

145- 013 

145-013 
145- 012 
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REF . NO . 

RSOl 

R502 

R503 

R504 

R505 
RS06 

R507 
R508 
R509 
RSlO 

SRS-01 

PART DESCRIPTION AMPE X 

RESISTOR, fixed: wirewound, 20 ohm ±10%, 5 watts; 
Tru-Ohm Part No. type FRL-5 

RESISTOR, fixed: wi rewound, 75 olun ±5%, 75 watts; 
'tru-Ohm Part No. FR-SO 

RESISTOR, adjustable: wirewound, 150 ohm ±So/o, 
50 watts; Tru - Ohm Part No. AR-50 

RESISTOR, adjustable: whewound, 750 ohm ±So/., 
50 watts; Tru-Ohm Part No, AR- 50 

Same as R503 
RESISTOR, fixed: composition, 100 ohm ±10%, ½ W; 

MIL-R-1 I A, RC20GF101K 
Sarne as R506 
Same as R506 
Same as R506 
Same as R506 

.RECTIFIER, selenium: single phase , half wave; 
G. E. Part No. 6RS25PH6ATD1 

5-18 

PART NO . 

043-154 

043-002 

040- 011 

040- 007 

040-011 
041-038 

041-038 
041-038 
041-0 38 
041-038 

582-016 
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I15VACFROM 
ELECTRONICS 

ASSEMBLY 
P507P 

I 
/ 

SAFETY 
SWITCH 
S501 

C507 

JUMPER PLUG 
P503P 

C508 

LOW 

R502 
C501 

K503-2 

K502-2 

C504 R508 

K504-2 

RELAY CONTACTS 

NORMALLY NORMALLY 
OPEN CLOSED 

SPEED 
SWITCH 
S503 

I 
I 
I 
I 
I 
I 
IHIGH 
I 

CAPACITORS 

CAPSTAN MOTOR 
B501 

LOW SPEED 

HIGH SPEED 

R504 

C510 

NEUTRAL 

P507P I 

TAKE-U P MOTOR 
B502 

C512 

REWIND MOTOR 
B50 3 

C513 
C511 

A-C CONTROL CIRCUIT 

1I5V AC FROM 
ELECTRONICS 

ASSEMBLY 
P507P 

2 

SR50I 

SAFETY 
SWITCH 
S50I 

R501 

K503-3 K504-I 

_j_
REWIND 

S507 

1 FAST FWD 
---'--- S 5 06 

K504-3 K503-I 

K503-I 

C502 

-----------'--17 

FAST FWD. K503 

1 PLAY 
--'-- S505 R507 

K502-I 

K502-3 

K503-3 

K504-3 

J502S 

C503 

PLAY K502 

CAP. SOLENOID 
K501 

TO RECORD 
____ _. RELAY CONTROL 

P507P 

BRAKE SOLENOID K505 

C509 

BRAKE SOLENOID K506 

D.C CONTROL CIRCUIT 

SIMPLIFIED CONTROL CIRCUIT SCHEMATIC MODEL 351 TAPE TRANSPORT 

NEUTRAL 

J507P I 
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SCHEMATIC DIAGRAM 

MODEL 351 TAPE TRANSPORT 

CONTROL CIRCUITS 

SAFETY 
SWITCH 

S501 : ! 

SPEED SWITCH 
S503 

1 HIG~1 LOW 
MOTOR . ,-... _ 

CAPACITOR,c- n I o----. 
C501 o'I, 

STOP <j> 
~~3 ~'--+----~ 

I 

( CLOSED FOR N.A R.T B. REELS ) 
REEL SIZE SWITCH 

S504 
°7 Cr,APSTAN SOLENOID 

r------~ - - K 501 
,--------~ PLAY 

~--------------'<j>- 9 S505 ~ I FAST FORWARD 

.-------------------.,.," "o S 506 REWIND .-------------------<lt----u-- 9sso7 
I I I I I 

CATALOG NUMB ER 

30972 D 

n 

30970 

..,.3461 
i ! w ~ en "' ill ~ i d g OUMMY ~ ~ l ; i 
w w 0.. 0.. 0 8 e @ e ,.) ..J (/) PLUG ~ ~ 8 tn Iii -

! ::: 0 

► ► 
z 

~ 
"' ~ .... "' ... Oo 

~ ~ ~ ~ ~ t l t ~ ~ ~ ~ ~ P501P P502P ~ a ~ ~ t ~ r --- - - - -~-+--+-+--+"'+-+--+"--'+"'-t-=+=+'-lf-"-+--+=+=+=+-~- - - - - - - - - - - - - - - - - - - -~--+-='-+-+-+--+-+-"+'+=-1-=-+------, 
::. ::. ... .. "' "' .. .. i'i! "" "' ~ ~ ...... 

" "'"' 
1 

212c191e11 161514131,: 11 109876 J501s Jso2 s10 9e1s54 321 , 

RE MOTE I 
5 4 3 2 I 

I coon~ 

I + + + + L<I I ''-+------------------1---11--+--+-+---I-I-': I I z y X w I 
I I 
I SR501 Ri'J>' I 
I~ _ -.Asw 
_ _ _ R506 • v v v 

6 SPAR( 72, IW 

5~- "\". I 4~_1--l-l-l-...----------+-+-+-----,l-+--Hl-------i--i--~===~=~~==~~======tj;==========1=======~-----~--------+-----___J 
3~~ r-- I 
2 115VAC, t---- RSOB FAST 
I NEUTRAIJ--... ++-i--i---------<i.--~~---'l~/c:.+ _ __. PLAY >l00 FORWARO ' ~ 
>--- II RELAY > RELAY ~ REWIND RELAY 
CABLE TO C502 K502 C - K 503 -r:3.._ -- ' K 50 4 - -q_ I 

1,~';,E;,~RONIC :ggy ~t~~t~x-: -~ ,--; - -· 3 ~9 I --c~\q--1·-: •=-1f~--I - - ;-2~--y~) 

[ 

CAP MOT. 
8 

c~~3 ~~~7 c-~~4 rr I 05 I 100 .05 ;:: ::: 100 I I 
SAFE SW 7 C 508 fJ ,---H~---+·+--+-1----t--t---t-----+--+.------+---1----' 

.o __ , --
Recoao 6 R504 I 

1-'N:.:E:.:U.::.TR.::.A:.:Ll-'5'---~,__ R502 C509 AAA;~~ -
NEura•c 4

3 
,._ c 507 <75 ::::=::.os TAKE-UP ... J_ REWIND I 

01 >SOW C~IO TENSllf-:"> n>~TENSION 
. -::: W X y z :::::: 05 >R503 TC511 

[ 
2 '-f i i r, ..... - T----------.~~~-:l.-:i:.,::......:---,:,.....~.--- -~5"0_w -+--.09-1-5 -t-t-t-,1 R505 I "' v A c I - '-+--+--+-----------..,__ __ .....,.µ.,..;!!.---lt--;~1=-~~-i-:..-:..-_,,---- ----' 150 

50W 
P503P I J 503S r T - ~ T T 1 1 1 
~~ ~~ I 
PLUG I AMPLIFIER 
.... 567·1 L 

I 2 3 4 5 6 J504S J505S I 2 3 4 ~ 6 7 8 J506S I 2 3 4 5 6 7 8 j 
C-ON-TR_O_L-CI-RC-UIT_A_Ss-·v---T- ~ 9 ~ ~ 'i i P504P r--7 ~5-P-+-i_,__,__,_! .... t ____ + ·-,--__ 7 _P_5_0·6--P-+-l-+--t--t-l-t-i-+-...,_-+-t __ i ____ ----

11 _____ I_~'++-'-,~ I 1
1 

,:::: 11~ ! . ; Ljh II I si&}t~~ ~ e Ldh~ I 
-~ ~ I SOLENOID ~~<> - w 330V I w ~ a:_~ 330V I 

I ~~~ 1
, : -~-e: 1

, 
1
, i e ~ : 

~ J I L _______ _j L __ ~ _ _J L ______ J 
CAPSTAN DRIVE MOTOR ASS'Y TAKE UP ASS'Y RF.WIND Ass•y 

NOTE 
I ALL RESISTORS IN OHMS 6 RATED 1/2 WATT UNLESS OTHERWISE NOTED 
2 ALL CONOENSERS IN MICROFARADS AND RATEO 

400 V UNLESS OTHERWISE SPECIFIED. 
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SECTION 6 

THE AMPEX HEAD 

The head assembly of an Ampex magnetic 
tape recorder is the heart of the equipment." 
The technical and detailed know-how required 
for the fabrication of these head assemblies has 
made Ampex the foremost manufacturer of 
magnetic recording equipment in the world 
today. 

In theory, a tape recorder head assembly is 
a simple device. In practice however , building 
a head assembly is a complicated task requiring 
extremely precise manufacturing techniques. 
There arc three head stacks in an assembly­
erase, record and playback. In recording, the 
erase head eliminates any previous recording 
from the tape. The record head puts a new sig­
nal on the tape by magnetizing the iron oxide 
particles in the coating on the tape. In play­
back, the magnetic flux in the moving tape in-

Half-track head assembly 
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duces a voltage in the playback head. 

The design and construction of these heads 
is extremely critical. Their surfaces are lapped 
to finishes so smooth that variations are meas­
ured in wave lengths of light. In typical play­
back heads the gap is .00025 inch, which give 
an indication of the precision required in build­
ing the heads . 

Each of these heads is designed for a specific 
function with no compromise in the overall 
head assembly. Professional use demands top 
performance and there is no room for design 
compromise. 

The superb design , engineering and manu­
facturing care built into Ampex head assem­
blies assures dependable long life and econo-

mical operation at the lowest cost per operating 
hours. 

A portion of the section following will de­
scribe briefly by photography the different 
types of heads used in Ampex Series 351 equip­
ment and a few significant features of develop­
ment and alignment. 

Head assemblies of the Multichannel equip­
ment ordered through Ampex Corporation by 
including information relating to equipment 
type, equipment serial number , Ampex catalog 
number and the description of the part. 

Head Assembly 

The head assembly is housed in a die cast 
housing and contains three heads used in the 

Full-trach head assembly 
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operating process. The heads are respectively 
erase, record and playback as viewed from left 
to right when facing the machine. The gate on 
the assembly holds the playback and record 
shield covers and the tape-lifting fingers. The 
function of the tape hf ting fingers is to remove 
the tape from the heads when the gate_ is open 
during the REWIND and FAST FO~W ARD 
operation. The tape may leave a deposit on ~he 
heads if allowed to contact them at high 
speeds. Such a deposit will seriously impair the 
performance of the machine ~nd should ~e 
guarded against by always openmg the gate m 
the FAST FORWARD and RE\VIND modes. 
If a deposit is left. it may be removed by 
xylene on a soft cloth or tissue. Never use 
metal of any kind to touch the head surfaces. 

The gates should never be allowed to spring 
shut. but should be closed gently. 

SINGLE TRACK HEAD ASSEMBLIES 
Single track head assemblies offered for use 

in the 351 equipment are half track or full 
track configurations. The half track operation 
is constructed to allow only a portion of the 
tape to be erased. recorded or reproduced. Full 
track operation allows the entire width of the 
tape to be utilized ( see chart for information 
on head configuration and Ampex Catalog 
Numbers). 

DUAL TRACK HEAD ASSEMBLIES .. 

The dual track head assembly is constructed 
for two track erase ( separate erase) operation. 

Two-trach head assembly 
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MODEL 

351 - 2 
STEREO 

351 

351 

NOTE: 

ERASE HEAD 

2 -TRACK 

FULL TRACK 

HALF TRACK 

HEAD C O NFIGURATION 

¼-INCH TAPE 

¼- INCH TAPE 

¼-INC H TAPE 

AMPEX 
CATALOG N UMBER 

30028-02 

.47 5-18 

47 5-17 

ERASE, RECORD AND PLAYBACK ALL UTILIZE THE SAME CONFIGURATIO N 

Standard 351 l1ead configurations 

utilizing ¼ -inch magnetic tape ( see chart for 
information on head configuration and Ampex 
Catalog Numbers) . 

INDIVIDUAL REPLACEABLE HEAD PARTS 

Part Description 
Gate spring, two required 
Gate pin, two required 
Glass rod. tape guide, ½ -inch 

long, four required 
Gate assembly ( ¼ -inch tape) 
Housing ( ¼ -inch tape ) 

6-4 

Ampex 
Part Number 

438-01 
403-006 

1372-00 
479-00 
433-01 
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SECTION 7 

ELECT ONIC ASSEMBLY 

NOTE 
This manual it; primarily intended for 
recorders using Amµe.x: Catalog Num­
ber 30960 electronics. In instances 
where there are sig nifi.ca rit differences 
between this electronics assernhly and 
earlier models usiny Catalog Num/Jer 
30750 or 30950 clecl'ronics, cm appro­
priate notation will be fou.nd. 

GENERAL 
The electronic assembly consists of a single 

chassis on which are m ounted three subas­
scmbUes of etched board construction - the 
record amplifier with bias and erase oscillatoT, 
the reproduce amplifier, and the power supply. 
Each subassembly is an etched board entity 
which can be taken from the main assembly 
by disconnecting the edge-on harness connec­
tors and removing 4 mounting sleeve nuts. 

On the face panel, facilities are available for 
setting record and reproduce levels, selecting 
high or low speed equalization circuitry , mak­
ing input transfers for microphone, balanced 
bridge or unbalanced bridge inputs, and switch­
ing meter and output circuitry. Visual monitor­
ing of reproduce, record , bias, and erase levels 
is provided by the vu meter on the face panel. 
Two phone jacks for aural monHoring are 
provided, one on the face panel and another on 
the back of the electronic chassis. Power on-off 
is controlled at tbe front of the assembly. A 
control for the record function , signified by an 
accompanying indicator light, completes the 
front panel arrangement. 

7-1 
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NOISE 

RECORD AMP , BIAS 
AND ERASE OSCILLATOR 

ADJUST 

TYPICAL MOUNTING SCREWS , 
_,: FOR EACH BOA~ 

CALIBRATION 
REPRODUCE AMP 

Location of electronic subasscrnblies 

POWER SUPPLY 

POWER XFMR 

On the back of the electronic assembly 
chassis arc a ll connecting and interconnecting 
provisions for power input, line input, line out-

put, power to the tape transport, head connec­
tions and bias coupling. Two screw-type fuse 
posts and a line termination selector switch arc 

• AMfP>IEX • 
CORP ORATION 

• • 

Amplifier chassis. front panel 
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i\mplifil'r cha~~is. rl'ar , il'w 

also providrcl o n tl1c c h assjs bac k pa n el. 

\\'he n two electron ic a ssembl ies arc u sed for 
s te reopho n ic o peration. the onl y ex te rna l clifl'e r­
c nces a rc tha t the s la\'e a mplifie r has o ne fuse 
post ins tead of two a nd the ac po we r input 
recepta cle (JS ) is not furnis hed. 

RECORD AMPLIFIER 

The record sectio n of the elec tronic assembl y 
is a four stage, high gain, res istance couplrcl 
a 111plifie r us ing t ra nsforme r coupling fo r mic ro­
pho ne o r ba la nced bridge inputs. a nd b~1-pass­
ing th<' tra nsformer and the firs t s tage w he n 
unbalanced bridge input is sclcctccl. Two dual 
triodes, IV I and I \/2 and the ir rC'late cl c irc uitrv, 
form the fo ur s tages o f' a,nplifi catio n . 

Whe n the micropho ne I PUT is selcctc-cl 
the s ignal from 5.1 l is impressed a c ross the 
prima ry o f input trans fo rme r GT I and clc­
livc rcd throug h the secondary to the grid of 
1 Vl. 

In the balanced bridge arrangem ent, the 
s ignal passes th roug h resis to r ne t work 4R 1, 
4R4 and 4R5 to input trans forme r 6Tl with 
resis to rs 4R2 and 4R3 providing the balance 
a bove ground. From the seconda ry o f tran s­
forme r 6Tl the signal the n a ppears a t the g rid 
of 1\/1. 

Using the unbalanced bridge arra ngem e nt, 
transformer 6Tl and the first stage of 1\/1 a rc 

7-3 

by-passed , the s ig na l a ppea ring at the g rid o f 
the second s tage throu gh resis to r 4R5 a nd 
across po tc ntio m C'll'r 4 H9 with resis tor 4H3 
and 4H4 co111plcting the c irc uit to ground . 

/\t t he fi rs t s tage , bias and negative feed­
back is a c hie \'c cl by means o f' unbypasscd resis­
to r l 117 . \Vhc n this firs t s tage is used . the am­
plified s ig na l is coupled throug h ca pac itor l C l 
and po te ntiom e te r 4R9 and resis to r l H8 ( in 
pa ralle l ) to the g rid of the second stage, w he re 
fu r the r amplifica tio n takes place. Po te ntiome­
te r 4H9 prn,·ick s a means for setting HE­
CORD Ll·~VEL. 13ias ;i ncl negati\'e feedbac k in 
the second stage a rc a ttai ned b y un by passecl 
resistor I H 11. Capaci to r lC2 /\ and resis tor 
I IU :1 f'orm a plate deco upling ne t work. Capa­
c ito rs l C:3 a nd JC4 a nd po tentio m e ter 4H1 2 
( HECOHD C/\ Ll13R/\TF: ) p rovide record cali­
bra tio n c ircu itry. 

r,,;.•,· I I~ I, J "i 

Hf 

:. v i • . '\ -.!.j_' 
·, I "• 

11 ... :.•; 11" • I 

f.,, r. ,, ottA ,f f 
"If f "I, \ t.••• ••1 ! t,[U 

, ·~t 1•1 

.,_ A l,' • .. .., A•.•t• j 
1A~,r :· I _.14 i 

1•. 

I•·· ., . .,, 
... , 1 •\'p r l 

~, T .1 f 

oJ 1,1 ., ,\ 

' .. l_t,.,1->.l 'I, 

VM. Ll f"(Hf r w' Tl-tM ~ 
5HfU:l)PMO'\ C (lfll'llA1I(. .._ 

Block di ;,igram , record c i rcuiL 
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NOTE 

\l\lfu, 11 reodi11r1 111etc:r indic"ti<ms w it/1 
1/1(' M F:Tl-:H /\ND OUTPUT SVVITCll 
/11 til e r<'corrl JJO.\'ilio11 , ()1/l!f //,c {i,r.~t 
17uu sla_11cs of' the record amplifier crnd 
tl,c /w;t- //1ree .~WCJt'.<; of I'1e reproduce 
1111111/i{iN arc c111111cclcd in the cirru it, 
0111itti11q record prc-e111 p l1usi.<: and re­
prnducc cq11ulizulion circuitry su thut 
m l'lcr i11di<'atio11.<; 111ill re(/l'ct 011/!f tlu· 
flol uclio 11 u/' eac/J r1111plifi.cr. 

The signal now is coupled to the grid of tl1C' 
ll1ird stage by capacitor 1C5, bias and n ega ti ve 
fcvdbac.:k is provided through unbypassed resis­
tor IR JG. Further :1111plifica lion takes pbcc in 
this third s tag;c and prc-ernphasb drc.: uitry for 
I IIC I I and LOW tape s peeds is provided at 
ctpacitors 1 C4G, 1 C7 a nd 1R 17 which provide 
the necessary hi g h freque ncy r isr. /\t the low 
e nd of the frequen cy spectrnm, ~111 effective :~ 
db ga in is f'urnis hr d by the rcsis tor/ capaci to1· 
<.'01111Ji11a1io11 1 H 18 and IC8. 

ln tlw t'ourth stage, couplC'cl to the third s tag;C' 
by capncitor lCH, !lie s ignal is applied to the 
grid of' I V2. Bias :rnd nega ti ve feedback is 
supplic-d by unbyp:tsscd resistor 1 H21 and 
I H22. 

NOTE 
Cu/11/u.<1 N11111 /Jcr 30750 u11d 309.50 
dcct ro11i<'., w;ed a11 LC 11e1u1orh ( I LI 
u11rl JCJ 1 ur JCJ2) ·w /1ic /J supp/i{'({ u 
llinli (rCtfll (' /1('.1/ /}()()1, / /Jy ii .<; l"l'W/7<1111 

(' II u mclc risl i< ·s. 

The four th stage is a COllSUl nt L'Lll'fC'llt d rc uil 
whi c.:h minimizes level v:,i r1a lions which would 
11onnal!y Ot.:cur bcLwcC'n diffc·rcnt frequen cies 
:is they Wf'l'C l'r d tn the reactive load presented 
by thC' rrcorcl head. The output of this fourth 
s lag-c is mixed with lhc s ignal from the bias 
and erase osc illator before being rlc li vercd to 
the rC'cord he,1d. 

Plate vollage for the first three s tages is 
s upplied wh e never POWER switc h 4S5 is in 
the ON position. For plate voltage to be applied 
to tl1c ftn:.d s tage, the equipment must be in 
th r record mock, al wh ic h time relay contacts 
3 KJC comple te the necessa ry c ircuitry. 
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REPRODUCE AMPLIFIER 

The reproduce sccUon or the electronic JS· 
sembl y is a resistan ce coupled audio amplifier. 
Three dual triodes arc used to provide three 
s tages of' amplification . ph ase inversion and 
a push -pull output amplifi er. 

Signals on the· m ovin g magne tic tape induce 
voltages in the reprnduce head. \Vhtn h igh 
impedance h eads a rc used, th is indut.:cxi voltngc 
appea rs across resistor 2R25 and t hen on tlw 
,e;rid of 2V3. Bias on this lirst stage is derived 
from the voltage d i,·idcr ne t work consi s ting of' 
resis tors 2H2G and 2 H28. Capacitor 3C1Ga and 
n 's is tor 3H32 form a plate dccoupli11g n etwork. 
The ampliJ ie r output o f' this f'irst stage is 
rnuplcd Lo the second s tage grid through capa­
ci tor 2C14. Capacitor 3Cl6b a nd resistor 3lt-1.J 
form n p late· uet.:oupling net work. Rl' producc' 
equalization is ,tt:hieved by m ea ns o f' capacitor 
2C15 and rcsist·ors 2R29, 2R30 and 2H3 1. For 
the:~¾ and 7 1/ 2 ips tape speed pa ir, pntcnliorn-

Block d ingrnm n:·producc drcuil 

ct<'r 2H:30 is sclcetccl whe n EQUALfZATION 
SWITCll 4S2 un tltc J'ace panel of the clrc­
tronic assembly ls in the LOW position~ PO­
TENTJOM ETEH 2R11 i:- selc.:ctcd hy thl' ITIC I I 
position. For the 7 V2 a nd J 5 ips tape spcf•d 
pair, potent iometer 2M3J se rves both speeds. 

Thl' i, ign;tl now is dvlivcrc.:d lo amplifirr stage 
2V4. the tube receiving tbl'..' signal through 
coupling capacitor 2C 17. PLA YB/\CK LEVEL 
potentiomete r 4R3G and -;witch 4S:3n. The out­
put of 2V4a is coupled th rough 2CJ9 to one 
grid of the push-pul l ou tput s tagc.:, and a portiCJn 
of' this output is coupled through capacitor 
2C18 to ph ase i1werter 2V4b. Both signals, now 
180 degrees oul of phase wi th each other, arc 
fed thrnug-11 coupling capneilors to the respec­
tiw g-rids of push-pull ampliJicr 2V5 and then 
to tile primary of' cc11tcr tapped output tram; 
former GT3. 
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Plate voltage is supplied to all reproduce 
stages when the POWER switch is in the ON 
position_ The signal can be monitored from the 
output of the feedback winding by using phone 
jack 5J4 MONITOR /\MPLIFlER. This same 
output winding provides negalive feedback to 
the cathode of 2V4A. This position can be use­
ful for feeding such devices as low gain am­
plifiers, sensing strips, et cetera. 

NOTE 

Catalog 11umber 30750 and 30950 
electronics JJru-vide the signal to 
MONITOR JACK 514 from the plate 
of 2V5. 

One secondary of output transformer 6T3 
delivers signal to 5J5 output jack, and to LINE 
TERM switch 5S4 for selecting resistor 5R48 
to obtain a nominal 600 ohm termination when 
necessary. The output signal is a lso delivered 
to VU meter 4Ml through resistor network 
6R51, 6R53, and 6R52 which determines the 
amoun t of signal required to obtain a reading 
of O on the meter. The output signal also ap­
pears across 4J6 PHONES jack for aural moni­
toring. 

Tr~m sformer strapping and cabling connec­
tions for various outputs a re discussed in SEC­
TION 2 INSTALLATION. 

BIAS AND ERASE OSCILLATOR 

A dual triode tube 1 V6, connected as a push­
puU oscillator, provides a high frequency b ias 
and erase signal. Both halves of the tube arc 
resistance coupled triode amplifiers, with the 
output of each plate coupled to the g1id of the 
other triode section. Any signal on the grid 
of either tube will be amplified in the plate 
circuit and coupled to the g1id of the other tube. 
The signal then will appear at the pla te 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 approxi­
mately 100 kc. 

The oscillator output is fed through va1i ablc 
capacitor 5C33 ERASE ADJUST where erase 
current adjustments are made. From 5C33 it 
follows another path through variable capacitor 
5Cl 3 BIAS ADJUST where bias current adjust­
ments take place. The bias signal is then mixed 
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with the record signal and delivered to the 
record head . 

NOISE BALANCE control , potentiometer 
1 R63, in the oscillator grid circuits is adjusted 
to correct for any asymmetry in wave form, 
which wouJ.d cause i-andom noise dming r epro­
duction and distortion while recording. 

Plate voltage is supplied through r elay con­
tact KlC only when the equipment is in the 
record mode. 

POWER SUPPLY 
Vacuum tube 3V7, connected as a conven­

tional full wave rectifier, supplies plate power 
for all tubes in the electronic assembly, and it 
aJso supplies the record indicator light. Sclcn­
jum rnctifier CRl, connected as a conventional 
full wave rectifier provides d-c :filament volt­
age for 1 V l, 1 V2 and 2V3. 

The center tap of the 2V3 tube filament pro­
vides a ground for the d-c :filaments. This tube 
must be in its socfiet for p roper operation . A-c 
power input i s connected at 5J8 POWER recep­
tacle and is controlled by switch 4S5 POWER. 

The power is fed through fuse 5Fl and im­
pressed across the primary of power trans­
former 6T4 and also through fuse 5F2 to the 
tape transport. 

There arc four secondary windings on the 
power transformer-three for fi lam ent supply 
and one for high voltage. One filament wind­
ing serves rectifier tube 3V7, one center-tapped 
wtnding provides 12.6 volt d-c filament voltage 
after rectification , one winding supplies 12.6 
and 6.3 volt a-c voltage, and the other center­
tapped winding furnishes high voltage. An re 
network consisting of the four section capaci­
tor 3Cl 6 and resistors 3R54, 3R55 and 3R56 
provides filtering action . Relay contact 3K1B 
shorts resistor 3R54 in the record mode to pro­
vide a nearly constant B+ supply in any mode 
of operation. 

Through record relay 310C, B + is applied 
to the bias oscillator and the last stage of the 
record amplifier. Whenever the PLAY button 
on the tape transport ls pressed, 115 volt d-c 
is available at pin 3 of 5J7, and when RECORD 
button 4S6 is pressed, 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 3Kl J\ holds 
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the relay energized. When the STOP button 

on the tape transport is pressed, the 115 volt 

d-c no longer reaches pin 3 of 5J7 and relay 

3Kl is de-energized and drops out. Slave elec­

tronics relay 4K3 provides a coupling contac t, 

4K3A, when both electronics a rc in the record 

mode (concurrent recording). This relay re­

mains energized for a short time after the 

second relay 3Kl is de-ene rgized to maintain 

oscillator coupling during the decay perfod 

of the oscillator s. 

NOTE 

l n catalog numbers ,'30950 and 30960 

slave electronics, relay 4K3A contac/.s 

serve as inlercon11ectio11 between t'1C' 

master and slave oscillators. Catalog 

11u111bcr 30750 slave electronics did 

11ot have relay 4K3. 

CAUTION 

Before performing a/ignme nl uncl 

per formance c/1ecks on stereophonic 

equipment see special uotes on ali_q11-

ing stereophonic eq11 i7m1e11t. 

ALIGNMENT AND PERFORMANCE 
CHECKS 

Equipment Required : 

Ampex Standard AJignment 
Inch Tape. 

Tapes for ¼ 

Speed 

3¾ inches per second (ips) 
7½ inches per second (ips) 

15 inches per second (NAB) 
15 inches per second (AME) 

NII mh('r 
Ampex Catalog 

3 1331-01 
31321-01 
31311-01 
31312-01 

A-c Vacuum Tube Voltmeter capable of indi­
cating rms voltages of .004 or less. 

J\udio Oscillator wi th stable output from 50 
cps to 15 kc. 
Earphones or Speaker for Aural l\fonitoring. 

Nutdrivcr , number 8 ( •;., inch ) . 

Reel of unrecorded tape. 
Long Screwdriver (approximatelv 7 inch bit ). 

Sm a ll Screwdriver . 

Re produce Alignment: 

Step 1: Remove the head cover. 

Step 2: With the equipment connected as 

STANDARD TAPES 

Order 3% ips 7½ ip,s J 5 ip, 

of Tone Tone Tmw 
Recording (cpi;) Levt!l Fnnctio11 (cpi.) Level F1mr1 ic111 (cps ) Level F1wrtio 11 

First Tone 500 10 db reproduce 700 - 10 dh reproduce 700 operating reproduce 

reference reference gain 
calibra tion 
& reference 

Second Tone 7500 10 db reproduce 15,000 JO db reproduce 15,000 operating reproduce 

head head head 

alignment alignment a lignment 

Series of 7500 10 db check 15,000 - JO db check 15,000 operating check 

Tones to frequency to frequency to frequency 

50 response"' 30 response• 30 response• 

Last Tone 500 operating reproduce 700 operatin g reproduce 

gain gain NOT USED 

calibration calibration 

• Adjust high frequency equalizers if necessary 
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shown and all power switches in the 
ON position, thread an Ampex stan­
dard tape for the appropriate speed 
along the prescribed path. 

CAUTION 
Tile 8tandard alig 11111ent tape used i.n 
the f nllowing procedures may be 
partially erased if tlze record and 
rc pruducc 11l'ads arc permanently 
m agnetized . Denrngnelize the heads 
be{ ore proceeding. Do not replace the 
/wad cover 011 the head assembly. 

Step 3: 

Step 4: 

Slep 5: 

Step 6: 

Step 7: 

,I 

Set the EQUALJZATION switch to 
the desired speed. 
Place the METER AND OUTPUT 
switch in the PLAYBACK position. 
Terminate the output in a nominal 
600 ohms (LINE TERM switch in 
the ON position or use a 600 ohm 
external load ) . 

Start the standard tape. The firs t tone 
on all standard tapes is a reference 
level, 700 cyclrs for 7½ and 15 inches 
per second, and 500 cycles for 3¾ 
inches per second. For 15 inches per 
second, adjust the playback level 
control so the VU meter reads zero 
or a VTVM across the output reads 
+8 dbm. For 3¾ or 7V2 inches per 
second adjust the playback level con­
trol to a convenient meter reading for 
checking alignment and response. 
The next tone will be 15.000 cycles 
at 7½ and 15 inches per second, and 
7500 cycles at 3¾ inches per second 
for adjusting reproduce head align­
ment. Take the number 8 nut driver 
and adjust the left hand stop nut on 
the reproduce head for maximum out­
put on VU meter or VTVM. If thr 
peak i~ broad adjust for minimum 
output variation. 

NOTE 
If the head azimuth is far out of' 
alignment (possible if inexperienced 
personnel without proper equipment 
have attempted alignment proced­
ures) minor peahs may be observed 

7-7 

on both sides of the 1naxirn111n. The 
7noper setting is 15 to 20 db higher 
t.han these peaks . 

Step 8: Depending on tape speed, tones from 
15,000 cycles to 30 cycles now will 
be reproduced from the standard 
tape. Adjust the appropriate variable 
equalizer (2R31 for 7½ and 15 jps, 
and 2R30 for 3¾) to give the flattest 
possjbJe high frequency response. 

CAUTION 
The equalizers should not be u sed to 
com pcnsale f or sy .stem. de ficien cies 
(dirty leads, bad alignment, etc.). In 
general the playback equali.zer .~hnuld 
not. be m oved more than 2 db from the 
standard cunie. 

NOTE 
Catalog #30750 and 30950 electro11ics 
1tsed fixed eqiwlization. Varial,te 
eqnaliznlion may be provided in these 
units by i n:-;tallation of Ampex cataloq 
#31172 hit. 

NOTE 

When rq>roclucing Ampex standard 
aliqn111e11l taper;; on 1n11lti-trad equip­
ment, llze bass end of the frequency 
spectrmn will rise in response. The 
actual amount of rise will vary w ith 
the width and location o f' the Lrach. 
T his pl,eno111ena is present because 
the reproduce llead "sees" additional 
flux 0 11 each side of the lzead at long 
wavelengths .~ince the standard tapes 
are recorded across the complete 
width of the tape. This fringing effect 
is not prrscnt w lwn recording a track 
the Slim e ·width as tlze reproduct' 
head. The elect ro11ics should not be 
readjusted to compen sate for this rise. 

Step 9: Reproduce level control calibration­
The next tone to be heard on the 3¾ 
and 7½ inch per second standard 
tapes is a reference tone at operatjng 
level. Adjust the playback level con­
trol to obtain a zero reading on the 
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VU meter or a +8 dbm ( U )5V) out­
put on a VTVM. On the 15 inch per 
second standard Lape, all tones arc 
at operating level. so this calibration 
was made in Step 6. 

NOTE 
Do ll(J/ c/w 119e I Iii...: plo_11/)(ic/< /e11d 
-~<' lli11q fur //1(' r1·111ui11der of t/1c· ml­
j 11 '-i /11u·11ts. 

Reproduce Amplifier Noise Me a surement 

S l l'J) 1 : 1\f'U:r pe rforming Lhr prev ious a lign-
11H' llt checks. stop tlw tape motioll . 

Step 2: H(•ad the s topped tape no ise 111c<1surc­
m c nt on the VTVM. Noisc should be 
udow tlw level spec ified in pcrfor­
mallcc c.: haractcristic:s. Inaudible low 
frcq11vncy bounce can cause thr m eter 
lo renrl higher than pl'rforrnancc 
cl1:1ra(·tc ris1 ics Lolcranc:es. Disregard 
these mo111cnt:1ry rc.:adings beca11sc 
thcv arc frcqu c.:ncics l'ar below the 
upcrn ting mnge_ 

R'ecord Amplifier Erase Current Adiustment 

Sl l'/J I · ,\ftn the cquipnwnt has licc11 prop­
C'rl v i11stallccl and cornwclcd , and all 
PO\\'EH switches ;l!'<' in tlw ON pos i­
tion . thrc,1cl blank ta p(' :il nng the prc­
-;c rilwd path. 

SI I' /J 2 : I' I a cc l Ii (.' l N P UT TR A NS FE H 
S\\'TTCII in the UNBA L HH IDCE 
position. 

.\t1·11 ,'{: St•t t lw i\ l F T E H /\ND O LI TP UT 
S\\'ITCI 1 to tlw l·~ R,\ SE func:tion . 

S1<·11 --1 : C('nt C'J' tlw noise bala nce p0Lc1Hion1 
cl<T. \\'hen tlw user facc.•s llH' fronl 
pa nel. tlw :--lot .... hould parallel tlw 
l'acc pl .tLc. 

Stc11 .3: Place the L·quipnH·nt in th(' l'L'tOrd 

mode. 

NOTE 

r:rnw uclj 11 .~I 111 (' /1/ () J/ .~/(' l'l '(IJ)//1!1/if' 
rn 11rdcr.~ 11111.\ t /1c 111cuil· 11•i//1 011/y 
1111,· u111plificr in t/1c r /'c11 rd 11,ode at <I 
I ii//(' (I.', /'ul.,c' rcw/i11u.~ 1111/!f /)(' n/1-
/(lj17{'(/ i/' /){}l/1 11111pli/icr., a re /11 !It<' 
1·1·cu1·1i 11,u<le 
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Step 6: Using a small screwdriver, set the 
EHASE ADJUST trimmer on the bat:k 
of the clcctronjc chassis to obwin 
vu meter readings a t l J 7 volt ac I inc 
voltage as follows: 

fu ll ( Single) 
T1t1Ck Equipme11t : 

+ I 

NOTE 

1 la lf T rack and 
Stereophonic 
Equipment ; 

;- 1).l 

Erase cwTe 11I 1,•ill he directly propur­
tio11al to !in<' voltage a11d tf1c vu mdcr 
u·adi11,qs 1L'ill re{/ccl cmy clwn_qN; fro /II 
I lie 117 11ult a-c vol1tt.</l'-

Record Amplifier Bias Adjustment 

NOTE 

This arl;11sf111l' 11/ ,c;/w11/d i>C' ,,wdc 1Ls­
i11_q /Ill' , lna11d or lllf)l' llllll 1/0/'l//(l{/!I 
71'ill he used on !hi' <"qulp111c11/ . 

Step l : Place tl1e METEH. t\ND OUTPUT 
SW ITCH in the PL/\YBt\CI< position . 

Step 2: Place the equipment in the record 
mode at 71/2 ips tape speed. 

SI<'/> ,'3: Set the osci llator frequency at 500 
cy<.:les per second ( cps ) with an out­
put of approximately 1 volt. 

NOTE 

Bius is s('/ (If (/ specific lU(IVc:/Cll ,ljlli . 

lt ii i.<; desired tu .<;cf /Jia.<. (IS 15 incl, 
lupe !i}Jl'L'd. 11,W' <I (lfif lll' IIC.1J of' 1000 
i_.· ps. 

Stl'JJ 4: Place the RECORD LEVEL knob at a 
posit ion that will obtain a n on-scale 
VU m<.'ler reading. 

Step S: \\' iLh a small screwdriver sc.: t the 1:31/\S 
AD.J UST trimmer for ~1 maximum 
reacling on Lhe VU me te r. t\n ac­
curate way to set peak bias is to 
adjust the bias con tro] cloc;kwise until 
the 500 cyc le s ignal drops ½ db below 
maximum reading. Note the cu1-rc·nL 
reading b y placing the me ter outpuL 
switc:h in the BIAS position. Turn the 
bi;.1 s control countc rclockvvise until 
the 500 cycle s ignal again drops 1, :1 
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db and note current reading. Set the 
bias at the median of these two read­
ings. 

Record Level Calibration 

NOTE 
T he reproduce level must be cali­
brated using standard tape be fore 
calibrating the record level ( see Re­
produce Level Control Calibration). 

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 reading 
on the VU m eter. 

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

Step 4: Using a long shank screwdriver ( to 
avoid burns from the hot electron 
tubes), adjust the record level poten­
tiometer for a zero VU reading. 

Record Azimuth Adjustment 

Step 1: Set the oscillator at 500 cps. 
Step 2: Place METER and OUTPUT SWJTCH 

in the RECORD LEVEL positi-on . 
Step 3: Set the RECORD LEVEL knob to 

obtain a VU meter reading of approx­
imately - 20 (- 12 on VTVM ). 

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

Step 5: Set the audio oscilla tor to 7500 cps for 
3¾ ips, 15 kc for 7½ and 15 ips. 

Step 6: With the nut driver. rotate the adjust­
ment nut on the left side of the record 
head ( as the user faces the front of 
the equipment ) to obtain a maximum 
VTVM reading, Several peaks may 
appeaT, but the m aximum peak is 
obvious because it is much greater 
tha n the minor peaks . 

CAUTION 
T he ri,qht hand nuts are factory set. 
DO NOT ADJUST Tf-lEM. 

NOTE 
I f it is desired to mahe this azimuth 
adjustment usin,q the VU m eter in­
stead of the VTVM, place the PLAY­
BACK LEVEL control -in the full 
clnclnuisc position and adjust the azi­
muth nut to obtain a maximum VU 
meter reading. 

Overall Frequency Response 

To avoid tape compression, frequency re­
sponse at 15 ips tape speed should be made 
at least 10 db below opera ting level ( - 2 dbrn ), 
at 3¾ and 7½ ips at least 20 db below oper­
a ting level (-12 dbrn ) . The standard align­
men t tapes arc r ecorded at a higher level to 
facilitate measurements on the VU meter. 

Step 1: Place the METER and OUTPUT 
s,.vITCH in the RECORD LEVEL 

Head azimuth adjustment posilion. 

7-9 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

'-ilt '/! 2: Sl't tlH' l)o.;cill,ttor at 500 l vc:l<·s and ad­
just tlw llECOH O LEVEL control lo 
obta in a VTVIVI reading of approxi-
111all'ly 12 dhm ( .195v ). 

Stl'J) :3: Now place the METEH and OUTPUT 
S\\'ITCI I in the PLi\ YBt\CK LFVEL 
posit inn. 

. '-i/1•p -4 : ~lake a frcqu<·ncy response check hy 
swcqJi11g the osci l lator through all 
f'rC'q11c11lics l'rnm f>O to 15.000 cvcles. 

NOTE 
Alut/1·!, 11 .,i11.r1 .CW7.50 or :wn.so l'l<T· 
/1'/llli<' u.,.,r•111/J!it·s ulili:.r· fh l'd 1·111//lli­
::(l /io11. V(lriu/J/1 · 1·q11uli2ulio11 111ay IJl• 

1nol'irll'd i11 1/, ('s/l (ls.w·111!1/ws Jn1 i11-
.,,11/111tio11 n/' ;\111p1' \ C'11/ulu.c, Nl/111/)('r 
-~I / '7'] ( '(/1//('/".,i()II hit . 

TIH' l1igh frequency n •sponsc may v;1ry ..,vith 
1:1pl'" ol' difl'vn ·11l 1rnmufac turcrs. This 111;1cllllll' 
11:b IH 'l ' I I ;Hl,iw-:tc•tl to g i\11• optimum fl(' r l'orm­
anc<' within spC'cilic,1tio11 wi th an .lV(T-l!;l' t,qw. 
Tile lii gli l'rc ·q11L·ncv J'CTOrcl t·q ua lizns I C.l(i or 
IC7 ( dt'Pl'11ding on tape spcc·d) n1.1v he ad­
.itht<•d lo l..!,i , ·,· tli(' flallcst possible- 1Tsponsc· 
1Vitl1 tlw t;1pl' \'Oll i1llt•11cl Lo u:-.c. l )o 1101 ust • 
t lw pl;1vh;1ck cq u,llii'< 'rs 2 1UO or 21Ul to c:om-
1w 11sa t<' l'or 1apc \ .1ri.1tlo11s. ThC' lii;i:-. o.;dting 
will al:-.o Lh:111g1• llll' high l'n•quc·1wy r<·sponsc. 
l''>f)l'viitllv :11 tlw luwc·r tapv speeds ( :f•.1 and 
7 1 :! ips ), Hdm,· ad,it1sti11u; tl11· n·L·ord t·quali1.cr:-. 
111 .1kt' :-.Lin' tile hi;1s 11.1:-. IH'V lt ct>i 'l'<'t'l l v ;idjusll'd 
;1s pn•,·iou'-1\' d( ''-crilH'd . 

CAUTION 

C'li1111.,1i11.11 /II(/~ /IIUI/ dlU/1.(J(' 1/1(' 
fffCO/OJ IJ.\IU . C \UIW \T/O N ulJ{/ 
11111_11 rc·1111in· n·-1ut;11\/ 1111•11/ u-; <le­
-~c ri/1, ·tl c·,1rlil'I' i11 //1i., .,, ,, I i<!/1 1111 " JU•: 
CO/U) IJ'V l : t . C1\l ,I/JH1\'f'/Ol\' ... 

If tolt•r.tnu·s ;m• not llll'I. I rnuhl<•-o.;lwot in1.; 
is i11dirntl'd or till' l,qw c,111 IJf' f',l llll\ . 

Overa ll Fre quency Response Using the 
VU -M e te r 

SIC"/> I : Thn•ad bl;rnk t,1p1· alon g th<' pre• 
c.,cribecl p:Hli. 

Sll'JJ 2: 

St<'J) 3: 

Stl'JJ 4: 

Place the :"vlETEH and OUTPUT 
S\\'ITCI I in the HECORD LEVEL 
position. 
Set tile audio oscill,1lor LO 500 <:ps. 
SN thl' record 1<.•vcl to approximately 

20 n.:ading on the VU meter for 3% 
and 7 1/2 ips tape speed . - lO for ·15 ips 
ta pe• speed . 
Now place thl' M r:T~R and OUTPUT 
S\VITCII in the PLt\Yl1/\CK LEVEL 
position. 

Stl'JJ 6 : Notl' the position of the PL/\ YBACK 
LE\/t:L knob for ruturc rl'fl'rcnce. 

S!CJ1 7: H.ota tc the PL!\ YB/\CK LEVEL until 
lhC' 500 cycle plays back at a conven­
ien t rderenel' on the VU meter. 
Sweep oscillator through the fre­
quency hand c hecking response on 
the VU m eter. 
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Sl<'fJ 8: lk-establish the PU\ YB1\ CK LEVEL 
l'ONTHOL setting bv placing thb 
k1 1ob i11 it:; original posilion ( sc<· Step 
G). 

Record No ise Balance Adiustme nt 

CAUTION 
For s/1 •rcopl//111ic cr111ip1111' 11t 1w1' 
NOTES ON /\LJCNINC STP.HEO­
P//ON U' FQUJPl\!IENT. 

Sic 'J1 I : Position tlic ll f,:c oH I) LEVEL knob 
l'ul l v countt-rl'lockwis<'. 

Sit'Jl 2 : 
Sl<'J! :3 : 

lJiscontH'l'l any input. 
Plug a set of' <'~trphnrws into the 111011 

itor jack and li:-.tt·n for tlH.' point of' 
111ini11111111 JJnisc· ,, hil<' :1djusti 11 g llH 
11oisl' b;il;mlT l'Olltrol. 

NOTE 
1/ J/11• .\ Lui uf' //,/' /l()iSt ' l//1l1111ce "di11,t -
111,·11/ is 11//irt' tlw11 -15 d,·.<Jl'l'<'S from a 
/i11,· 1wmlll'I lo //,(' JJl(///l' uf' t/11 • /w ·c 
JJIUI<' , lr1111/1ll'slw11ti11y /-.; i11clirnlf'il . If' 
t/1" 11(Ji.,1' tc11d., 111 11111/ 111 l'itl,cr (lc/ i11.\l-
1111· 111 l'\l/'l'/11(', 1/ illlliCll l l'.'i ('\Cl'., .,h1c 
/,,///W.<Jl' ill c·1//J1/cilur ICIO. tm11!1/c i11 

t/11· nscil/utor ,·irc11itn; nr 111 uq11r•ti::1'rl 
lll'11ds. 
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Record Noise Measurement 

To translatr vlvm readings into specific sig­
nal-to-noisc ratic>s when the vu meter is so 
calibra ted thal zero vu corresponds to +8 dbm 
output, add G db to obta in the output value 
from the .1'1t• distortion level, arrivin g a l a total 
of 14 dbm. Having made this computation, 
b<1ar in mind th at, a lthough the noise reading 
taken on the vtvm is d bm , the m easure m ent is 
a rntio wh ich must indudc the 14 dbrn com ­
puted to arrive at the 3 11: distortion level. 
Therefore, the vtvm reading mus t be converted 
Lo the sign al-to-noise ratio. 

Example: 14 (dbm . includes +8 dbm nor-
m a l level and +6 dbm to 
:v½ distortion level 1 

116 (dbm , vtvm reading) 

GO db ~igna l-to-noisc ratio 

Any reading below 46 dbm meets per-
fo rmance c haracteris tics spccHicaf io ns of 60 

WHEN VTVM 
READS T HIS 

VU METER CALIBRATED SO 
THAT ZERO EQUALS 

DBM .- 8 DBl',4 OUTPUT 4 DBM OUTPUT 

0(3%01ST) I + 

+ 
+ 
. c 

+ 
0 

14 

10 -4 0(3% DIST) -
8 

4 

5 

1-

15 

20 

SIN RATIO-
25 

30 

35 

40 

45 

6 (1% DIST) 

9 
I 0 

I 4 

-

2 

2 

3 

4 

9 

4 

S/N RATIO• 
9 

-4 4 

9 

4 

9 
46--~ 

-4 

5 

5 
6 1--4 0--~ 

50-- -
55-- -
60-- -

- 6 4--

- 9--6 

7 - 4--

-
-

-
YOUR SIGNAL- TO-NOISE 
RATIO IN OB IS THIS 

- 5 
6(1¾ DIST) 

- 10 

15 

- 20 

25 

30 

35 

- 40 

45 -
- 50 

- 55 
i--. 56 

- 60 

- 65 

-70 
'--

Sig:11al-to 11obv 1'atio L'llilllH1t:1tio11~ 
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db s ignal-to-11oise and saLisliC's lhl' signal-lo­
noisc ra 1io ddinition . 

When the VU meter is so caUbrat('d Lllal 
zero VU <.:orrcsponcls to +4 <lbm outpur acid 
6 db to obt[lin Lhe output va lue lo Lhc· 3 ';, dis­
tortion level arriving al a tota l of 10 dbrn . 

E.xampk- : 10 (clbm,4 +6) 
46 (dlim vtv ni rmding ) 

5G (db, sign al-lo-noisr ratio ) 

Ampex signal-to-noise ratio speci ficaLi(ms 
on a udio instruments defi ne in decibels thl' 
ratio cx isti 11 g between the level o f a st l'a cly 
1000 cycle lone, rccorckd at a level at whid1 
distortion prnducccl by thl' approach o f lapl' 
saturat io11 equa ls 3r4 total rms, and that ICYC'l 
or total rms noise, in the band from :m to 
15.000 cycles, which exists in reproduction 
under the same gain conditions. 

t\ mpl'x audio instruments normall y ,in· cali­
brate,(! so that Lhc VU meter reads Zl'l'O IL·, cl 
when reproducing a steady 1000 cycle tone the 
level or which produces 1 % total rms distor­
tion due· Lo the approach o f tape sa tura tion. 

t\ recorded ] 000 cycle• tonf' at lhC' 3r1, dis­
tortion levd will lie fi cll1 highe r in le ,·cl th;m 
the same tone rl'corclcd a t the 1 r;, lcwl. 

Step 1: 

Step 2: 
Step ,'3: 

...... ,, ,,, .:J: 

Step S: 
Sf<'JJ 6: 

Stl'p 7: 

Slq> 8: 

Place the METER /\ND OUTPUT 
S\\'lTCI l in the RECORD L EVEL 
position. 

Sl't tli<' oscillator to 400 cps. 
/\clj11st th(' Hl~COHD L EVEL control 
to obL,1in a vtvm read ing G db :,hove 
operating ll·vcl ( + 1°I dbrn f'or equip­
ment with 8 dhm outpu t ). 
lkcnrd the 400 cps 011 a ~rction of 
tape , noting where the recording be­
g ins for l,11er reference. 
IJbcon m·ct I he oscillator. 
St·l the HECOHD LEVEL control to 
1_cro. ( Fully coun1crclockwisc· ). 
Hl'wiml to the IJt•ginning of the ..J.00 
cps recording. 
Erase 1hc tape by rc:corcling with 1crn 
sign:d. 

StcJI 9: Rewind again to the beginn ing o f' tlw 
recording. 

St1'JJ 10: Head the, t,·111 and check thr read ing 
:igainst the table. 
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Microphone response set-up 

Microphone Response 

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

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 sys­
tem by considering and aligning each amplifier 
separa tely. 

Certain simple differences arc outlined for 
the user's guidance. Before attempting align­
ment of the two track stereophonic equipmen t. 
note the instructjons for each ca tcgory. 

Head Azimuth Adjustment 

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

This compromise azimuth adjustment ap­
plies 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 align ing 
for single track operation, and following the 
instructions in this section, proceed in this 
sequence: 

1. Center the noise balance ( slot parallel to 
plane of the chassis face panel if i t is not 
within 45° of center position). 

2. Set the ERASE ADJUST trimmer for 
proper indication . 
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NOTE 
When the METER and OUTPUT 
SWITCH 'is in the ERASE position, 
met:er readings nmst be made with 
only one amplifier i11 the record mode 
because, if both amplifiers are record­
ing, false readings will be tahen. 

3. Set the BIAS ADJ UST trimmer for proper 
indication. 

4. Set the record calibration for proper read­
ing. Repeat on second channel. 

Frequency Response 

Frequency response checks can be made on 
both systems simultaneously. or the tracks can 
be checked individually. 

Noise Balance Adiustment 

Step 1: Position the number one amplifier 
RECORD LEVEL knob fully counter­
clockwise. 

Step 2: 
Step 3: 

Step 4: 

Step 5: 
Step 6: 

Step 7: 

Step 8: 

Disconnect any input. 
Place amplifier number one ONLY in 
the record mode. 
Plug a set of earphones into the moni­
tor jack and listen for the minimum 
noise locatjon while adjusting the 
noise balance control. 
Stop the recorder. 
Perform steps 1 and 2 on amplifier 
number two. 
Place amplific1· number two ONLY 
in the record mode. 
Listen for the point of minimum 
noise while adjusting the noise bal-
ance control. Noise balance control 
slots should be wHhin 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 SEC-
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TJON 5 TAPE TRANSPORT !\,JECJ IANISM 
and carefu l performance cbccks wil l i11su rc 
cxccl lenl eq uipment operation . \\' hen the 
dl'aning, lubricatin g and demagnetizing pro­
ccdurvs arc followed as prescribed a nd the- sys­
tem is set up according to the instructions in 
this manual, equipment performance ~hou ld 
meet the high Ampex standards. 

Neglect of maintena nce procedures, such as 
failure lo clean the capstan, the head faces 
:.i nd the tape guides dail y can cause ddic ienc ies 
that a rc rcllcctccl in tlw amplifiers. for in­
s tance, poor tapc-to-licacl contact , due to tape 
oxide accumulations, wi ll diminish high end 
frequency response. 

lmpropc r head c1zirnuth ad,jW5ll'llCtll will also 
affect high freque ncy response. 

When the user suspects faults , the aboH· in­
formation s liou lcl L>c considered . and , if s,llis­
licd that the cause is in the amplilicr, he then 
can begin troubleshooting. 

Progressive Maintenance of the Amplifiers 

Depending on equipnwnt , check 1::1 + n.illag<' 
at junction of 3H55 and :-m58 and m,1kc- ,l 

cheek of tube emission. Make sun• tubl's :ire 
rN11rncd to same socket. Check DC Jil;u11c'11l 

INPUf T R.O.NSH .:R Sw 11 c 1-1 
~---
' 

UNBALANCED 8'111 DG[ 

IS l 
AM P 

S fAGt 

? N N 
AMP 

Sil\Gt. 

:_lNC) .... 
STAGE 

voltage to note aging ol' GC RJ . 3HG0 ma\' Ix.· 
reduced in \'alue or shorted out as rcc tifil'r agl'~. 
C lean the reby contacts bv inserting ;t pit ·cc of' 
high quality bond paper between c.:ontacts a nd 
pulling it back and f'o rth sc ,-cral timl's. 

Corrective Maintenance 

The firs t s te p i11 any correcti ve 111ai11tc11allc;c 
procedure is localizing the fa ulty c frcuit. If a 
tape recorded on the equipment itscll' docs n ot 
reproduce correctly. the trouble can be in c·itlwr 
the rl'corcl or the re produce• t.:ircuit. Jn this case. 
the faulty circuit can be idc.•11tifi(;d by 1•cpro­
ducing a s tandard alignment tape o r a comrnc-r­
ciully recorded tape; if', while reproducing the 
s ta ndard tape. trouble st ill ex ists tl1e f'ault is 
In the reproduce c ircuit. if the reproduce func­
tion is normal , ll1L' fault is in the record circuit. 
/\ run thruugl1 ol' the alignment and pcrforrn­
ancL' checks for the off'c·ncl ing ci n.:u it will 
f'urtl1c r isolntc the trouble or may r<..-ctif'y it. 
and the faulty component or ml'chanical dl',·ic;v 
then should be ide ntified easily. 

Troubleshooting the Reproduce Amplifier 

A circuit for troubleshooting the rc:produc:C! 
amplifie r is shown below ( sec a lso P/\RTS 

3RD 
AMP 

3RD 
t.MP 

S f AG£ 

STAGE 

4 fM .O,MP 
ANO 

OUTPUT 
STAGE 

BI AS 
AN O 

ERASE 
osc 

P\JS~ 
PULL 

OLII PUT 

< TH 
STAGE 
PrtASE 

1NVE.RTE'fl' 

Rrt\iR,. 
HES 

~---- ,-" 

ERASE -
AOJUST , 

l}Uf PUT 
XF MA 

PUSt1~ 
il\,~L 

QL,.TPUT 

( S•A~ 1UIJPLl 1'! C> 
1.JSit' F•)~ 
NU .... : -qt.i:I' 

!"'"""" 

SvM<'lll block di;1g:r;ll\\ 
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OiCll,LAlOR 

LIHI: rt~~ ON 
llN l• IJ"'INIII l,Wll 
£)(1(~'4AI lDAO 

v rvN 

Troubleshooting the reproduce amplifier 

LOCATION POWER SUPPLY AND REPRO­
DUCE AMPLIFIER, and foldout SCHEMATIC 
DIAGRAM - ELECTRONIC ASSEMBLIES ). 

Proceed as in troublcshooting the r eproduce 
amplifier. Typical voltage readings arc shown 
on the foldout schematic diagram. Using the 
circuit below, check the record amplifier 
against the appropriate response cm vc. Re­
m ove tube 1V6, and disconnect the record '7 t!acl 
lead be{ ore c'1ecking amplifier response. 

Servicing and Repairing Printed Circuits 

Because of the uniform wiring layout and 
translucent boards, printed circuits can be 
traced more easily than conven tional circuits. 
troubleshooting is less difficult, and any quaH­
ficd person will be able to servk e and repair 
the equipment including replacement of com­
ponents by following the instructions, sugges­
tions a nd ptocedures in this section. The trans­
lucency of the board m akes locating connec­
tions and test points easier if a light bulb is 
placed underneath the circuit to be traced. 
Continuity checks and m easurement of resis­
tor s, coHs and some types of capacitors can be 
made at the component sjdc of the etched 
board. Very small breaks in wiring can be lo­
cated by m eans of a magnifying glass. The 
parts location rnustrations and the schem atic 
diagram in this section can be used to advan­
tage when tracing circµilry, especially where 
tube sockets are concerned. Pin numbers arc 
pla inly m arked . 

Equipment and Tools Required 

Diagonal cutters 
Long-nosed plier s 
Pocket knife 
¼ -inch nut driver 
Solder pick 
Small wire brush 
Pencil soldering iron 
60/ 40 resin core solder 
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lf[MO'Vt 1 ll8l '16 1N fflliS OSC:111 AUIH 
4~ 17 CMS@ct·Htt~1 1E,t,n LUO 

AUDIO 

OS GlLl 1 10ft 

1--_..:..,.-:....-...:;!,;"<'lt U CCf~ONIC \---.'4--..--1 
Urtlt\l l A:it'it.111118lT ,. 

Truu ble shooting the 1·ecord amplifier 

Precautions 

Be careful when removing components from 
the board to avoid dam aging the components 
themselves or the copper foil wiring. If dam­
age occurs, small breaks can be joined wi th 
solder , new foil can be cut to simulate the 
dam aged sections, and large breaks can be 
repaired with hook-up wire. When applying 
new foil. first remove all coatings such as flux. 
grease a nd w ax from the dam aged portion and 
place the adhesive side of the foil toward the 
board . Wi th the tip of the smooth wedge­
shaped soldering iron hea t the new foil, sliding 
the tip slowly along the copper surface for 
a bout a minute to cure the bond. 

Excessive pressure can crack the boards. Ac­
cess to cer tafa component$ m ay not be possible 
when the boards are in the chassis. To remove 
the board from the chassis, remove the four 
mounting nuts carefully. Wncn disconnecting 
the edge-on harness connectors, make certain 
tha t the diagonal pliers grasping the individual 
connector will not strike and break an adjacent 
componen t. To prevent this type of damage, 
insert a screw driver or similar protective de­
vice between the diagonal pliers and the vul­
nera ble component. A vise with protected jaws 
can be used to hold the boards while servicing. 
Avoid excessive p ressure against the boards 
when using the vise. 

Another source of dam age can come from 
overheating during the soldering process. Ex­
cessive hea t can cause breaks in the bond be­
tween the board and foil , necessitating costly 
repair of the foil con nections. Use 60/ 40 resin 
core solder, the m elting point of which is 375 
degrees F. Some soldering irons arc available 
with tip temperature of 650 degrees F., but the 
more skilled repair man can speed up the sold­
ering process by using an iron with a tip temp­
erature in the neigh borhood of 750 degrees F. 
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Removing a Resistor 

A convenicnl method of removing resistors 
1s to clip the leads with cutters, leaving sufil­
cicnt wire at each point so that wiring termi­
nals remain. New components can be soldered 
to these remnant leads. 

Replacing the Resistor 

Make mechanical joints by wrapping a turn 
of t'ach new resistor wire around the remnant 
wires left from the old component. Perform 
the soldcting quic:kly and efficiently. 

Solder Method of Removing and 
Replacing Components 

On the wiring side of tbe board at the com­
ponent to be replaced , heat the connections 
wilh an iron until the solder melts. Quickly 
remove the iron and brush away the solder 
using the wire brus h. Two or more h eating 
passes may be required; but- take special care 
to avoid excessive 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 s tep. Again apply the soldering 
iron to the connection point while simultan­
eously moving th e lead back and forth until 
it breaks free of the molten solder. 

Take the replaceme nt component, cut the 
leads to the desired length, insert them into 
the hoJcs, bending the leads against the board 
Lo make mech anical connection s, and solder 
the conncctjons. 

Replacing Electrolytic Capacitors, 

Relays and Coils 

The replacement of these types of com­
ponents can be accomplished as follows: 

Step 1: With the soldering iron, heat each 
connection and brush away melted 
solder. Some parts may require pry­
ing 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 soldering iron, heat each con­
tion and brush away melted solder. If 
the connections do not come free on 
the tirst pass, repeat tl1e heating pro­
cess until connections arc 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 : Whe n 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 
jn ordcting replacement parts. Ampex can offer 
fast and efficient service in providing n ormally 
replaceable parts of the componen ts in the 
system wl1en proper information is furnished. 
Parts listed according to the schematic refer­
ence symbol, a description of the parl and the 
Ampex p art number. The Ampex Corporation 
offers some replacement paTts that are not 
n ecessarily exact replicas of those used on the 
original version of the equipment; but these 
parts arc jnterchangeablc with the original 
parts. The description column names the part, 
its composition , electrical value and m anufac­
turer's number ( or military specification when 
availablc)-and the AMPEX PART NUMBER. 
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Ampex part numbers are the exact designa­
tion for all parts used in Ampex equipment. 
For example , CAPACITOR, fixed: ceramic, .02 
uf + 80%-20% , 500 vdcw: Sprague Part N o. 
36C205 will always bear the Ampex catalog 
number 030-059, THIS IS THE NUMBER YOU 
SHOULD USE WHEN ORDERING REPLACE­
MENT PARTS. The schematic reference num­
ber should NOT be used for ordering purposes 
as it will vary with different equipment types. 
Include the following information when order­
ing parts: Equipment Type, Equipment Serial 
Number, Ampex Part Number. Description of 
Part. Example : 4-030-059 capacitors for Series 
351. 
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ELECTRONIC ASSEMBLY PARTS LIST 

MODEL 351 AND 351 - 2 

CATALOG NUMBER 30960-01 thru - 0-4 

REF . NO . PART DESCRIPTION AMPEX PART NO . 

I Gl CAPACITOR, tubular: paper,. 15 11f ±20o/o, 400 vdcw; 035-205 

1C2 

1C3 

1C4 

!CS 

1C7 
( 7 ½-15 ) 

1C7 
P¾-7½) 

1C8 

IC9 

IC l 0 

5Cl3 

2Cl4 

2Cl 5 

3C16 

2C l7 

2C18 

2C19 

2C20 

2C21 

ZC22 

Sprague Part No. 89Dl 5404 

CAPACITOR , e l ectrolytic -- 10 ui, 450 volt; 20 uf, 
450 volt; 10 uf, 350 volt --

CAPACITOR, fixed: ceramic, . 02 uf +80o/o -20%, 
500 vdcw; Sprague Part N o . 36C205 

Same a.s lC3 

Sarne as 1C3 

CAPACITOR, va riable : ceramic, 7 - 45 uuf, 
500 vdcw; MIL- C-8.l.A: CV1104-50 

CAPACITOR, variabl e : mica, 550-1600 uuf, 
250 vdcw; El Menco Part No, 309 

CAPACITOR, tubular: paper, . 0.20 uf, So/o, 
400 vdcw; Sprague Part No . 89P20354 

Same as 1C3 

CAPACITOR, fixed: paper, . 47 uf ±20%, 400 vdcw; 
Cornell Dubilier Part No. BC4P47 ±20o/0 

CAPACITOR, variable: mica, 15- l 30 uui, 
17 5 vdcwj El M e nco Part No . 302 (type 30) 

Same as IC 3 

CAPACITOR, fixed: n1i ca, 750 uuf ±5o/o, 500 vdcw; 
El Menco Par t No. CM20C751J 

CAPACITOR, electrolytic - - 15 uf, 350 volt: 15 uf, 
350 volt; 7 5 uf, 450 vol t ; 20 uf, 450 volt --

CAPACITOR, tubular: paper, .15 uI, 20o/o, 400 vdcw: 
Sprague Part No, 89D15404 

Same as IC3 

Same as 1C3 

CAPACITOR, fixed: ceramic, 150 uuf, ± 20%, 
500 vdcw ; Sprague Part No. 40Cll8 

Same as IC3 

CAPACITOR, ceramic : . I mfd +80 - 20%, 50 vdcw: 
Sprague Part No. 33C4 l 

7-16 

30770 - 0 l 

030 -059 

030-059 

030-059 

038-009 

038-015 

035-267 

030-059 

035-20 6 

038-002 

030 - 059 

034 - 144 

30769-02 

035-205 

030- 059 

030 - 059 

030- 046 

030-059 

030-063 
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REF . NO . PART DESCRIP TION AMPEX PART NO . 

4C2 3 

5C 24 

SC25 

3C 26 

3C2.7 

3C28 

3C29 

3C30 

5C32 

5C33 

iC34 
(slave 

only) 
IC35 

JC36 

4C 37 

5C39 

4C43 
(s lave 

only) 

1C46 
(3¾-7 ½) 

1C46 
(7 ½-15) 

6CRI 

·1CR2. 

CAPACITOR, fixed: ceramic, 2 x . 001 uf, 
500 vdc w; Erie Parl No . 812- . 001 

CAPACITOR, fixe d: ceramic, . 0047 uf, ±2%, 
500 v dcw; JAN-C 20A: CC36CH470G 

Same as 5C24 

CAPACfTOR, fixe d: electro lyti c, 20 uf, 450 vdcw; 
Cornell Dubilie r Part No. BR10422 

Same as LC3 

CAPACTTOR: el ectrolytic, 4000 uf, 15 volt 

CAPAC1TOR, fixed: ceramic, . 01 uf, ± 20o/o, 
1000 vdcw; Sprague Part No. 33C35A 

Same as 3C29 

CAPACITOR, mica: . 00035 uf, 10/o, 500 vdcw; 
Cornell Dubilier Part No. 5A5T35 

CAPACITOR, variable: mica, 100-550 uuf, l 75vdcw; 
El Menco Part N o . 304 (type 30 ) 

CAPACITOR, mica: . 00091 uf, So/o, 500 vdcw ; 
Cornell Dubilier Part No. 5AST91 

Same as 5C32 

CAPACITOR, fixed: mica, . 001 uf ±So/a, 500 vclcw; 
Cornell Dubilier Part N o. SA T535 

C APACITOR, fixed: ce ramie, . 01 uf, 500 vdcw; 
Erie Parl No. 811 -. 01 

CAPACITOR, fixed: mica, 33 uuf, 500 vdcw; So/o; 
Cornell Dubili e r Parl N o. 22A5233 

CAPACITOR, electrolytic: 10 uf, 150 v dcw; 
Cornell Dubilier Part No. BBR-10-150 

CAPACITOR, variable: m ica, 780-2110 uuf, 
250 vd c w; E l M e n cu Part No . 31 l 

CAPACITOR, variable; mica, 550-1600 uuf, 
250 vdcw; El M enco Pa r t No. 30 9 

RECTIFIER, selenium: single p hase, center tap, 
26 volt ac rms max. in -- 1. 26 amp de 
max. out; General Electric Part No. 
6RS5WH5 

RECTIFIER, selenium: single phase , haliwavt-, 
90 volt. ac rms max. i n -- . 025 amp de 
max. out; General Electric Pa rt No. 
6RS2.0PH4RA D1 
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030-004 

035-028 

035-028 

031-144 

030 - 059 

30769-01 

030 - 045 

030-045 

034-169 

038-009 

034 - 145 

034-!69 

034-147 

030 - 002 

034-1 68 

031-157 

038-026 

038-015 

581-001 

582.-0 31 
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REF . NO . 

5FI 

5F2 

4!1 

5Jl 

5J2 

5J3 

SH 

SJS 

4J6 

5J7 

5J7 

SJS 

5J9 

5Jl0 

3Kl 

4K3 

4Ml 

4-Rl 

4R2 

4R3 

'1R4 

PART DESCRIPTION 

FUSE: ½ amp, 250 volt, slow blow; 
L ittlefuse Part No. 31 3. 500 

FUSE: 3 amp, 250 volt, _fast blow; 
Littlefuse Part No. 312003 Master only 

POST LIGHT: I /4 watt neon without internal 
resis tor; Drake Mfg. Part No. 105 

CONNECTOR, receptacle: fe male, 3 contact; 
Cannon Part No. X L -3-13 

CONNECTOR, receptacle: male, 2 contact; 
AN3102A-10SL-4P 

CONNECTOR, receptacle: male, 3 contact; 
AN3102A-10S-3P 

PHONE JACK, open c ircuit type, 2 conductor; 
Switchcraft Part No. 11 

CONNECTOR, receptacle: male, 3 contact; 
Cannon Part No. XL-3-14 

Same as 5J4 

CONNECTOR, receptacle: female, 6 contact; 
Jones Part No. S-306-AB (master only) 

CONNECTOR, receptacle : male, 6 cont act; 
Jones ParL No. P-306-AB ( slave only) 

CONNECTOR, receptacle: male, 2 contact; 
Hubbel Part No. 7466 (maste.r only) 

CONNECTOR, receptacle : female, l contact; 

Amphenol Part No. 83-lR 

CONNECTOR, r eceptacle: male, l contact; 
AN31 02A-l 0S-2P 

RELAY, record: llSVdc, ½ampma.'C. out 

RELAY, bias coupling: 11 SV de, NA, DPST; 
Coma r Part No. C6605 

METER, vu: frosted lamps 6. 3 volt, . 3 amp 

RESISTOR, fixed: carbon, . 1 meg o hm , I 0%, ½watt 
MIL-R- l l-RC20GFI 04K 

RESISTOR, fixe d: carbon, I 00 ohm, ½ watt, I 0"/o; 
MIL-R-1 lA, RC20GFIOIK 

Same as 4R2 

RESISTOR, fixed: c arbon, 20K ohms, 5%, ½ watt; 
MlL-R-11 : RC20GFZ02J 

7-]8 

AMPEX PART NO . 

070-026 

070-001 

132-003 

1-16-007 

143-009 

143-008 

]48-015 

147-004 

148-015 

146-004 

[47-011 

147-013 

146-067 

143-010 

30763- 01 

020-0 66 

30667-01 

041 - 072 

04 [ -038 

041-038 

041-356 
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REF . NO . PART DESCRIPTION AMPEX PART NO . 

4R5 RESISTOR, fixed: carbon, 82K ohms , l0o/1, ½ watt; 
MIL-R-11: RC20GF823K 

l R6 RESISTOR, fixed: film, . l meg ±1 "/., ½ watt; 
Electra Part No. Type DC-½ 

I R7 RESISTOR, fixed: film, 2700 ohms, ½ watt, l0o/,; 
MIL-R-10509A, RN15R2701F 

I RS RESISTOR, fixed: composition, 1 meg, ½ watt; 
MIL-R-llA, RCZOGF105K 

4R9 RESISTOR, variable: composition, . I meg, 2 watts; 
Allen Bradley Part No. JA1041 

I RIO RESISTOR, fixed: composition, . l meg, ½ watt: 
MIL-R-l lA, RC20GF 104K 

l RI l RESISTOR, fixed: carbon, 3. 3K ohms, l 0o/o, ½ wait; 
MIL-R-11: RC20GF332K 

4Rl2 RESISTOR, variable: carbon, . 25 meg, 1 /4 watt, 
20o/o; Chicago Telephone Supply Type PM-45 

1Rl3 RESISTOR, fixed: carbon, 27Kohms, ½watt, lOo/o; 
MIL-R-1 JA, RCZ0GF273K 

1Rl4 RESISTOR, fixed: composition, . 33 meg, ½ watt; 
MIL-R-1 lA, RCZ0GF334K 

lR15 Same as IRS 

lRl 6 RESISTOR, fixed: carbon, 1500 ohms, i watt; 
MTL-R - llA, RC20GF152K 

1 Rl 7 Same as 1R11 

l Rl 8 RESISTOR, fixed: carbon, . 12 meg, ½ watt, So/o; 
MIL- R-llA, RC20GF124J 

1Rl9 RESISTOR, fixed: carbon, 22K ohms, l watt, lOo/o; 

MlL-R-11 A, RC32GF223Kl 24J 

IRZ0 Same as 1 RS 

1R21 RESISTOR, fixed: carbon, 220 oh.ms , ½ watt, lOo/o; 
MIL-R-llA, RC20GFZZ1K 

1 RZZ RESISTOR, fixed: carbon, 2. ZK ohms, 1 0o/o, ½ watt; 
MIL - R-11: RCZ0GFZZZK 

JR23 RESISTOR, fixed: carbon, 8200 ohms, ½watt, 10"/o; 
MIL-R-llA, RCZ0GF8ZZK 

5R24 RESISTOR, val'.'iable: wirewound, 500 ohms, 
Z watts, 20%; Claro Part No. 39-500 

ZRZ5 RESISTOR, fixe d : carbon, 330K ohms, J0o/o, 
1/4 watt: Allen Bradley Part No. Type CB 

7-19 

041-071 

042-092 

042-123 

041-031 

044-015 

041-072 

041-0':,4 

044- 179 

041-065 

041-078 

041-03) 

041-050 

041-054 

041-318 

041 - 162 

041-031 

041-040 

041-052 

041 -059 

044-178 

04-1-325 
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REF . NO . PART DESCRIPTION AMPEX PART NO . 

2R26 

2RZ7 

ZRZ8 

2RZ9 

2R30 
(3¾-7½ 

only) 

2R31 

3R3Z 

ZR33 

ZR34 

3R35 

4R36 

2R37 

ZR38 

2R39 

ZR40 

2R41 

2R42 

ZR43 

2R44 

2R45 

ZR46 

2R47 

5R48 

RESISTOR, fixed: carbon, . 47 megohms, l0o/o, 
½ watt; MIL-R-11: RC20GF474K 

RESISTOR, fixed: fil m, . 33 meg :ti o/o, ½ watt; 
Electra Part No. Type DC-½ 

RESISTOR, fixed: film, 1500 ohms, ½ watt, 1 o/o; 
Electra Part No. DC-½ 

RESISTOR, fixed: film, 10 meg, ½ watt, I 0o/o; 
MIL-R-llc RCZ0GF106K 

RESISTOR, variable: SOOK ohms, 30o/o, 1/4 watt; 
Chicago Telephone Supply Type UPE-70 
Spec. 31184 

RESISTOR, variable: 100K o hms, 20o/e, l /4 watt; 
Chlcago T elephone Supply Type. UPE-70 
Spec. 31186 

RESISTOR, fixed: carbon, 39K ohms, ½ watt, I 0o/o; 

MIL-R- 11 A, RC20GF393K 

Same as Z.R29 

RESISTOR, fixed: carbon, . 22 meg, ½ watt, l0o/o; 
MlL-R- 1 l A, RC20GF224-K 

Same as IR13 

RESISTOR, variable: carbon, . 25 meg, 2 watts, 
l 0o/o; Allen Bradley Part No. CA254 l, 
SO3056 

Same as 1R8 

Same as 1Rl6 

Same as 1R8 

RESISTOR, fixed: carbon, 82K ohms, ½ watt, 1 0o/o; 
MIL-R- 1 lA, RCZ0GF823K 

Same as I Rl6 

Same as ZR34-

Same as ZR34 

Same as 1R8 

Same as 1R8 

RESISTOR, fixed: carbon, l K ohm, ½ watt, 1 0o/o; 
MIL-R-llA, RC20GF102K 

RESISTOR, fixed: caTbon, l SK ohms, I 0o/o, ½ watt; 
MIL-R-11: RCZ0GF153K 

RESISTOR, fixed: carbon, 560 ohms, ½ watt', 10%; 
MlL-R-llA, RC20GF561K 

7-20 

041 - 080 

042-100 

042,076 

041-090 

044-207 

044-204 

041-067 

041-090 

041-076 

041-065 

044-128 

041 -031 

041-050 

041-031 

041-071 

041-050 

041 - 076 

041-076 

041 - 031 

041-031 

041 -048 

041-062 

041-045 
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REF . NO . 

2R49 

6R50 

6R51 

6R52 

6R53 

3R54 

3R55 

3R56 

3R57 

3R58 

I R59 

3R60 

1R61 

1R62 

1R63 

IR64 

1R65 

4R70 

2.R75 

4Sl 

4S2 

4S3 

5S4 

PART DESCRIPTION AMPEX PART NO . 

RESISTOR, fixed: carbon, 39K ohms, l 0o/o, ½ watt; 
MIL- R-11: RC20GF393K 

RESISTOR, fixed: carbon, 1. SK ohm, ½ watt, 10%; 
MIL-R- ! lA, RC20GFl52K 

RESISTOR, fixed: carbon, 4. 7K ohms, ½ watt, !0o/o; 
MIL-R-1 lA, RC20GF472J 

RESISTOR, fixed: carbon, 8. 2K ohms, ½ watt, So/.; 
MIL -R-1 lA, RC20GF822J 

RESISTOR, !ixed: carbon, BZ0ooms, ½ watt, 5%; 
MIL-R-1 IA, RC20GF821 J 

RESISTOR,. fixed: carbon, I. SK ohm, 1 watt, l0o/o; 
MIL-R-1 IA, RC32GF152K 

Same as 3R54 

Same as 4Rl 

Same as 4R2 

RESISTOR, fixed: carbon, I SK ohms, ½ watt, 10%; 
MIL-R-1 lA, RCZ0GF153K 

RESISTOR, fixed : carbon, 1. 5K ohm, 2 watts, lOo/o; 
MIL-R- 1 lA, RC42GFI 52K 

RESISTOR, fixed: wirewound, 1. 5 olim, I watt, 
l0o/o; International Resistance Corp. Type 
BW-1 

Same as 1Rll 

Same as 1R61 

RESISTOR, variable: carbon, l0K oh.ms, 1/4 watt, 
30%; Chicago Telephone Supply Part 
No. UPM-45, Spec. 34 71 

!U;SISTOR, fixed: carbon, 8. 2 ohms, 1 watt, 5%; 
MIL-R- 1 lA, RC32GF825J 

Same as 2R34 

RESISTOR, fixed: carbon, 330 ohms , 10%, ½ watt; 
MIL-R-11: RC20GF331K (Slave only) 

RESISTOR, .fixed: carbon 680 K ohms, IO%, ½ watt; 
MIL-R-11: RC20GF684K 

SWITCH, rotary: INPUT TRANSFER, 3 position 

SWITCH, rotary: EQUALIZATION, l'. position 

SWITCH, rotary: METER AND OUTPUT, 4 position 

SWITCH, rotary: LINE TERM, 3P4T; Oak Part 
No. 59016-23 

7-21 

041-067 

041-050 

041 -013 

041-309 

041-317 

041-148 

041-148 

041 - 038 

041-038 

041-062 

041-204 

043-286 

041-054 

041-054 

044 - 171 

041-319 

041-076 

041-042. 

041-082 

30760-01 

30761-01 

30762-01 

122-016 
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REF . NO . 

4SS 

4S6 

6Tl 

5T2 

6T3 

6T4 

l TS 

I V l 

1 V2 

2V3 

2V4 

2V5 

1V6 

3V7 

PART DESCRIPTION 

SWITCH, toggle: POWER, SPST; 
Carling Part no. 110-B-73 

SWITCH, rotary: RECORD, pushbutton SPST, 
normally open; Arrow H & H Part 3391BSA 

TRANSFORMER, microphone inp11t 

TRANSFORMER, input (Low imp i;,dance heads only) 

TRANSFORMER, output 

TRANSFORMER, power 

TRANSFORMER, oscillator 

TUBE, electro·n: l2AJC7, 9 pin, miniature, 
Telefunken Part N11mber 

TUBE, electron: 12.A T7 

Same as l VI 

Same as l Vl 

TUBE, e lectron: l 2AU7 

Same as 2.VS 

TUBE, electron : 6X4 

*BOARD ASSEMBLY, power supply 

*BOARD ASSEMBLY. reproduce: 7 ½-15 ips 

*BOARD ASSEMBLY, reproduce: 3¾-7½ ips 

*BOARD ASSEMBLY, record: 7½-15 ips 

*BOARD ASSEMBLY, record: 3¾-7½ ips 

FACING PANEL 

HARNESS ASSEMBLY, master 

HARNESS ASSEMBLY, slave 

HOLD-DOWN KNOB, EIA reels 

KNOB, large, skirted 

KNOB, small, skirted 

KNOB, small, with pointers 

POST, fuse (Fl and F2) 

SHIEL D, tube, for all except V7 

SHIELD, tube V7 

* Etched board assemblies a r e complete with all 
mounted components including tubes. 

7-22 

AMPEX PART NO . 

120-005 

120-01 3 

17331-01 

6299 

30633-01 

30634-01 

307 66-01 

012-024 

012- 0 34 

012-024 

012-024 

0 12-107 

012-107 

012 - 050 

30754-01 

30962-01 

30962-02 

30963-01 

30963-02 

5711-02 

30966-01 

30966-02 

30971-01 

230-004 

230-003 

230-008 

085-001 

160-012 

160-043 
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REF . NO . PART DESCRIPTION 

SHOCKMOUNT 

SLEEVE, nut 

SOCKET, tube, 7 pin 

SOCKET, tube, naval 

CABINET, console 

CABLE ASSEMBLY, po.we r interconnecting 
for rack mou.nied equipment 

CABLE ASSEMBLY, power interconnecting 
po rlabl e equipment 

CABLE, bias inte rconnecting Jor dual track 
equipment 

CABLE, extension 

CABLE, power 

CASE, portable, Electronic Assembly, 
single unit 

CASE, portable, E l ecLroni c Assembly, 
dual track unit 

CASE, tape transport 

REEL ADAPTER 

EDfTI NG KNOB, console ;rnd portable 

HOLD-DOWN KNOB, r eel, for rack 

REMOJ:.E CONTROL llNf T, single track, 
comple te with 30 foot cable 

Remote Control Unit Parts 

.T701 P CONNECTOR, receptacle: mal.;, 10 contact; 
Jones Part No. P-310-AB 

CONNECTOR, plug: female, 3 contact, 
output connector; 
Cannon Part No. XL-3-11 

CONNECTOR, plug: male, 3 contact, line 
IN on microJ?hone connector; 
Cannon Part No~ XL-3 - 12 

A702 LAMP, REMOTE TAPE MOTION: 

Same as A70L 

LAMP BASE, green 

LAMP BASE, red 

7-23 

AMPEX PART NO . 

350-015 

21078-01 

150-067 

30818- 0 l 

5797-00 

30812-01 

30812-02 

14943-02 

5795-00 

2413-00 

41 00-00 

3935-00 

5727-00 

976 -00 

1917-00 

9093- 00 

5763-00 

147-014 

144-003 

L-15 -009 

060-006 

132-007 

132-006 
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REF . NO . PART DESCRIPTION 

A701 LAMP, REMOTE RECORD: LlO volts, 
6 watts 

S701 PUSHBUTTON, fast forward 

S702 Same as S701, rewind 

S703 PUSHBUTTO~ STOP 

S704 Samte as S701, START 

S7 05 Same as S701, RECORD, single track 

S705 Same as S701, RECORD, dual track 

REMOTE CONTROL UNIT, dual track, 
complete with 30 fo1Jt cable 

REMOTE CONTROL PANEL, single track, 
unwired, less cabl e and box 

REMOTE CONTROL PAl"lEL, dual t rack, 
unwirrd, less cable and box 

WOOOBOX, grey 

7-24 

AMPEX PART NO . 

060-006 

120- 013 

12.0-013 

ll0-014 

120-013 

120-013 

120-013 

5763-2 

57 63-l 

5763-3 

3661-00 
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REF . NO . 

ELECTRONIC ASSEMBLY 

MODEL 351 AND 

PARTS 

351 - 2 

LIST 

CATALOG NUMBER 307 50- 01 th ru -08 

PART DESCRIPTION AMPEX PART NO . 

351 SERIES COMPLETE EQUIPMENT 

Rack Mount, 7-1 I z - 15 i ps, Full Track, 60 C ycle Powe1· 
Rack Mount, 7-1/2 - 15 ips, Fl.ill Track, 50 Cycle Power 
Rack Mount, 7-1 / 2 - 15 ips, Half T 1·ack, GO Cyc le Power 
Rack Mount, 7-I/Z-15ips, Half Track, 50 Cycle Power 
Rack Mount, 3-3/4 - 7-1 /Zips, Full Track, 60 Cycle Power 
Rack Mot1nt, 3- 3 / 4 - 7- I I;.. ips, Full Track, 50 Cycle Power 
Rack Mount, 3-3/4 - 7-1/Z ips, Half Track, 60 Cycle Power 
Rack Mount, 3-3/4 - 7-1 /2 ips, Half Track, 50 Cycl c Power 

Console, 7-1/2 - 15 lpS t Full Trac.k, 60 Cycle Power 
Console, 7- I/ 2 - 15 ips , Full Track, 50 Cycle Power 
Cor1sole, 7-l/2- 15 ips, Half Track, 60 Cycle Power 
Console, 7-1/2- l5 ips, Half Track, 50 Cycle Power 
Console, 3 -3 /4 - 7-l/2ips, Fllll Track, 60 Cycle Power 
C onsole, 3-3/4 - 7-1/l. ips, Full Track, 50 Cycle Power 
Console, 3-3/4 - 7-1/2 ips, Half Track, 60 Cycle Power 
Console, 3-3 / 4 - 7- l / 2. i ps, Half Track, 50 Cycle Power 

2 Case Portable, 7 - J / 2. 15 ips, Full Track, 60 Cycle 
Power 

2. Case Portable, 7-1 / 2 - 15 ips, Full Track, 50 Cyc)e 
Power 

2 Case Portable, 7- l /?. - l 5 ips, Hair Track, 60 Cycle 
Power 

.!. Case Portable, 7 - 1/?. - l5 ips. Half Track, 50 
Power 

2 Case Portable, 3-3/4 - 7-1/2 ips. Full Track, 
Power 

l Case Portable, 3-3/4 7- I/ 2 i ps, Full Track, 
Power 

2 Case Portable, 3-3 / 4 - 7-l /2 ips, Half Track, 
Power 

Z Case Portable, -~-3 / 4 - 7-1 / l ips. Half Track, 
Power 

351-l. EQUIPMENT 

Rack Mout1t, 7-1/2. - 15 ips, 60 Cycle Power 
Rack Mou.nt, 7- I/ l. - 15 ips, :;o Cycle Power 
Rar-k Mount, 3-3 / + - 7-1/l ips, 60 Cycle Pow<"T 
Rack Mount, 3-3/4- - 7 - 1/2 ips, 50 Cycle Power 
2. Case Portable, 7-1 / 2 - 15 ips. 60 Cycle Power 
l. Case Portable , 7 - 1 / 2. - 15 ips, 50 Cycle Power 

Cycle 

60 Cycle 

50 Cycle 

60 Cycle 

50 Cycle 

l Case Portable, 3-3/4 - 7-1/Z 1ps, 60 Cy<.:le Power 
l Case Portable, 3- 3 /4 - 7-1/?.. ips. 50 Cycle Power 

The p r efix number of the following component reference 
symbols designates physical location (see LEGEND) on 
the s r hem;stic diagram) 

7-25 

30700-01 
30700-02 
30700-07 
30700-08 
30700-1 3 
30700 -14 
30700-19 
30700-20 

30700-03 
30700-04 
30700-09 
30700- l0 
30700 -15 
30700 - 16 
30700-2.l 
30700-U 

]0700-05 

30700-06 

~0700-11 

30700- 1 l 

30700-17 

30700-18 

'30700-23 

30700-24 

30810-01 
30810-02 
30810-05 
30810-06 
30810-0 , 
30810-04 
30810-07 
30810- 08 
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REF . NO . PART DESCRIPTION AMPEX PART NO . 

IC l 

1C2 

CAPACITOR, fixed: paper, . 15 uf ± 20%, 400 vdcw; 
Cornell Dublier Part N o. BC4Pl5*20"/o 

CAPACITOR: electrolylic -- 10 uf, 450 volt: 20 uf, 450 
volt; l 0 uf, 3::;o volt - -

035-205 

30770-01 

IG3 CAPACITOR, fixe ceramic, . 02 uf +80% -20%, 500 yd c w; 030-059 
Sprague Part No. 36C205 

1 C4 Same as C3 
lC5 Same as C3 

1C6 

1C6 

IC? 

1C7 

IC8 

1c9 
I CI0 

!Cll 

IC 11 

I Ci 2 

I GI 2 

5Cl3 

ZC14 
ZC15 

3Gl 6 

2Cl7 

2C18 
2.Cl9 
l.ClO 

2.CZJ 
2.Cll 

4Cl3 

5C2.4 

5C25 
3C2.6 

3C 2.7 
<JC2.8 

CAPACITOR, fixed: pape r, . 0047 1,if ± 5o/o, 400 vdcw; 035-0l6 
Cornell Dublier Part No. ST4.D47 
Used in 7-1/2 - l S i ps Equipment 

CAPACITOR, fixed: paper, . 002.7 u( * So/o, 400 vdcw; 035-Z38 
Sprague Part No. 109P2.7254 
Used in 3-3/4 - 7-1 /2 ips Equipment 

CAPACITOR, fixed: paper, . 00 J 2. uf ± 5%, 400 vdcw; 035-203 
Sprague Part No. 109P 122.54 
Used in 7-1 /2 - 15 i ps Equipment 

Same as C6 ( . 0047) 
Used in 3-3/4 - 7-l/l ips Equipment 

CAPACITOR, fixed: paper, . OZ uf ± 5%, 400 vdcw: 035-020 
Cornell Dubli:er Part No. Type PJ 

Same as C3 
CAPACITOR, (i.xed: paper, . 47 uf ± 50%, 400 vdcw; 035-l06 

Cornell Dublier Parl No. BC4P47± 20o/o 
Same as C(, ( . 0047) 

Used in 7-1 / Z - 15 i ps Equipment 
CAPACITOR, fixed: paper, . 0082 uf ± 5o/o, ZOO vdcw; 035-030 

Cornell Dublier Part No. 109P 
Used in 3 -3/4 - 7-1 /2. ips Equipment 

CAPACITOR, fixed: paper, . 0022 uf ± 5%, 400 vdcw: 035-204 
Sprague Part No, 109P22254 
Used in 7 - 1 /2 - 15 ips Equipme nt 

Sarne as G6 (. 0047) 
Used in 3-3/4 - 1-Ul ips Equipment 

CAPACITOR, variable: mica, 15- 130 uuf, 175 vdcw; 038-0 02 
El M enco Part No. 302 (ty p e 30) 

Same as C3 
CAPACITOR, fi,ced: mica, 750 uuf ±5%, 500 vdcw; 034-144 

El Menco Part No . CM2.0C751J 
CAPACITOR: electrolytic - - I 5 uf, 350 volt; 15 uf, 30769- 02 

350 volt; 75 uf, 450 volt; 20 uf, 450 volt- -
CAPACITOR, fixed: paper, . 1 uf ± 2.0%, 400 vdcw; 035-069 

CDST4Pl(2.0%) 
Same as C3 
Sarne as C3 
CAPACITOR, fixed: cerami c, 150 ,mf, ± 20%, 500 vdcw; 030-046 

Spragu e Part No. 40C218 
Sarne as C 3 
CAPACITOR, fixed: ceramic, . 05 u ( +80% -Z0"/o, 500 vdcw; 030 - 031 

Sprague Part No. 5HK- 55 
CAPACITOR, fi x ed: ceramic, 2. x. 001 uf, 500 vdcw; 030-004 

Erie Part No , 812-00L 
CAPACITOR, f ixed: ceramic , . 0047 uf, ± l"/o, 500 vdcw; 035-0lS 

JAN-C WA: CC 36GH470G 
Same as Cl4 
GAPAC110 R, fixed: elec t.roly tic, 20 uf, 450 vdcw; 0 31-144 

Co1·nell Dub)ier Part No. BR1042 2 
Same as C3 
CAPACITOR: electrolytic, 4000 uf, 15 v olt 307 69-0 1 

7-26 
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REF . NO . PART DESCRIPTION AMPEX PART NO . 

3 C2.9 CAPACIT OR, fixed: ceramic, .01 uf, ± 2.0%, 1000 vdcw: 
Spargue Pa rt No. 33C 35A 

3C30 Same as Cl9 
1C3 l Same as C3 
S C 3 l CAPACITOR, fixed: mica, 9 10 uuf, ± 5%, 500 vd c w ; 

Cornell D ublier Part No. 5A5T91 
5 C33 CAPACITOR, variable: mica, 100-550 uuf, 175 vdcw: 

E l Menco Part No. 304 Type 30 
LC 34 CAPACITOR, fixed: mica, 350 uuf, ± 5%, 500 vdc w ; 

Corne ll Dublier Part No. 5A5T35 
I C35 Same as C 34 
I C 3b CAPAC1T OR, fixed: r-.dcil , . 00 l uf ± 5%, 500 vdc;w 

C o rnell D ublier Part N o. 5AT535 
4C37 CAPACIT O R, nxed: cet-amic, . 0 1 uf, 5 00 vdcw: 

Erie Part No. 811- . 01 

5C 38 CAPACITOR, electr olyti c: 10 uf, 150 vdcw; 
Cornell Dt,blier Pai-t N o. BBR-10-150 

5 C 39 CAPACI TOR, fixed: mica, 33 uuf, 500 vdcw; 5%; 
C o rnell Dublier Part No. 22A5233 

6CR1 RECTIFIER, selenium: single phase, cente r t ap, 
26 volt ac rms max. in -- I. 26 amp d e max. out; 
G eneral Electric P a rt No, 6RSSWH5 

SF l FUSE: l /2 amp, 250 volt, slow blow; 
Little!use Part No. 313. 500 

SF2 FUSE: 3 amp, 2 50 volt, fast blow ; Littl t>fuse Part No . 

111 

5J 1 

SJ 2 

5J3 

5J4 

SJ5 

4 J 6 
5J7 

SJ? 

SJ 8 

5 J9 

SJl0 

3KI 

3 12003 
Master orJl y 

POST LIGHT: 1 /4 watt neon without internal resistor ; 
Drake Mfg. Part No. 105 

CONNECTOR, receptacle, female, 3 c ontact; 
C annon Pa r t N o. XL- 3- 13 

CONNECTOR, receptacle: male, 2 contact; 
AN310 2A- I0SL-4P 

CONNECTOR, r ece ptacle: male, 3 contact; 
AN310 2.A-10S- 3 P 

PHONE JACK, o pen circuit type, 2 conductor; 
Switchcraft Part No, 11 

CONNECTOR, receptac le: male, 3 contac t ; 
Gannon Part No . XL-3- 14 

Same as J4 
CONNECTOR, receptacle: female, 6 contatt; 

J ones Part N o, S -30 6- AB 
Master o nly 

CONNECTOR. receptacle: -m ale , 6 contact; 
Jones Part N o . P-306-AB 
S lave only 

CONNECTOR, recepta cle: male, 2 contact; 
Hubbel Part N o. 7466 
Master only 

CONNECTOR, r eceptacle : female, I contact; 
Amphenol Part N o. 83-lR 

CONNECTOR, receptacle: male, l contact; 
AN 3102A-10S- 2P 

RELAY, record: 115v de 

030-045 

034-145 

0 38-009 

0 34- l46 

034- 147 

0 30 - 002 

0 3 1- 157 

034 - 168 

581 - 001 

070-026 

070-001 

1 32-00 3 

146- 007 

143-009 

l43-008 

148-015 

147-004 

146-004 

147-01 1 

147-013 

146- 0 67 

143- 010 

30763- 0 I 
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REF . NO . PART DESCRIPTION AMPEX PA RT N O . 

lLl CHOKE, rf: ZO rnh. 125 ma 

4Ml METER, vu: frosted lamps 6 . 3 volt, . 3 amp 

4Rl RESISTOR, fixed: composition, . 15 meg, l / l watt; 
MIL- R - 1 LA, RCl0GFJ 54K 

4Rl RESIST OR, fixed: carbon, 100 ohm, l/2 watt., 10%; 
MIL-R- I IA, RClOGF 101K 

4.R3 Saine as RZ 
4R4 RESIST OR, fixed: carbon, 33K ohm, l / l watt, LO%; 

MIL-R-1 IA, RC20GF333K 
4-RS RESISTOR, fixed: carbon, . 12 meg, l / Z watt, L0o/o: 

MIL- R - llA, RC 20GF124K 
1R6 RESISTOR, fixed : film, . 1 meg :lo 1%, I /2. watt; 

E lectra Part No. Type DC-l / l 
IR7 RESIST OR , fixed: film, Z700 ohm, 1/2 watt, l0o/o; 

MIL-R- 10509A, RN15R2701F 
IRS RESISTOR, fixed: composition, I meg, 1 /2 watt; 

MlL-R- l lA, RCZ0GFJ05K 
4R9 RESISTOR, variable: composiliun, . I meg, 2 watts ; 

Allen B radley Part N o. J A l041 

IRlO RESISTOR, fixed: composition, . l meg, l /2 watt; 
MIL-R-1 l A, RC20GF104K 

lRl l RESISTOR, fixed: carbon, 4700 ohm, l / 2 watt, 10"/o 
MlL -R-1 IA, RClOGF472K 

4Rl2 RESISTOR, variable: c arbon, . 25 rneg , 1 /4 watt, 20°/o; 
C h icago Telephone Supply Part No . type PM-45 

l lU3 RESISTOR, fi xed: carbon, l.7K ohrn , l / l. watt, 10"/o ; 
MIL -R - l lA, RC20GF273K 

I Rl4 .RESISTOR, f ixed : com pos ition, . 33 meg, 1 / l watt; 
MIL-R-1 lA, RC 20GF 334K 

l Rl 5 Same as R8 
lRl 6 RESISTOR, fix ed: com posit ion, 1500 ohm, J /Z watt; 

MJ L-R -J IA, RC20GFl52K 
l R 17 RESISTOR, fixed: c-arbon, ZlK oh.m, I / Z watt, 5%; 

MIL-R-llA, RC l.0GFl.Z "\J 
L Rl8 RESISTOR, fixed: carbon, • 12 meg, l / 2 watt. 5"/o; 

MIL-R- I l A, RC20GF124J 
1 Rl9 RESISTOR, fixed: Ciirbon, 22K olun, l watt, l0o/o; 

MJL- R -1 lA, RC3lGFZ23Kl 24J 
l R20 Sam e as RS 

l R 21 RESISTOR, fixed: carbon, 220 ohm, I /2. watt. l0o/o; 
MIL -R-1 IA, RC<!0GFUIK 

I R 22. RESISTOR, fixe d : carbon, 2700 ohm, 1 / 2 walt, 5%; 
MIL-R- IIA, RC 20GF2.72J 

IRZ3 RESISTOR, fixed: carbon, 8200 ohm , 1/2 wall, l0o/o; 
MIL-R- I lA, RCWGFBUK 

5R24 RESISTOR, variable: wirewound, 500 o hm, l watts, 20o/o: 
Claro P art No. 39-500 

2R25 RESISTOR, fixed: car bon, . 33 meg, 1 / 4 wall, 10"/o; 
Al len B radley Part No . T ype CB 

2R2 6 .RESISTOR, fixe<l: carbon, _ 47 m eg, 1/ Z watt, l 0o/o· 
MIL-R- 1 IA. RC20GF474K 

2 R 27 RESIST OR, fixed: film, . 33 mcg ± lo/o, I/ l. watt, 
Electra Part No. T~pe DC-1 /2 

~R2.8 RESISTOR, i1.><ed: film: 1500 uh.m, 1/2 watt, 1%; 
Elec tra Part Nu. DC-1 / 2 

ZR 29 RESISTOR, fixed: film , JO 1neg. 1 /2 watt, 10"/n: 
MJL- R - 11 RC2.0G.F l0 lK 

7-28 

30767- 0 l 

30667-0 I 

041-074 

041-0 38 

04 I -06b 

041-07 3 

042-09l. 

042 - 123 

04-1- 031 

044-015 

0 41-0U 

041 -05 6 

044-179 

04 L -O(iS 

04 J -078 

041-0S0 

041 -0 16 

041- 3 l8 

041 -1 62. 

041-040 

0 41 -278 

041 -0<i9 

044 - J 7k 

041-325 

041 080 

04l.-l00 

04.!-076 

0-ll-0G0 
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REF . NO . PART DESCRIPTION AMPEX PART NO . 

lR30 

lR31 

3R32 

2.R33 
lR34 

3R35 
4RJ6 

2R37 
2R38 
2R39 
2R40 

l.R4I 
2R42 
2R43 
2.R44 
2.R.45 
2.R46 

2.R47 
5R48 

2.R49 
6R50 

6R51 

6R5l 

(,R 53 

3R54 

3R55 
3RS6 

3R57 
3R58 

1R59 

3R60 

1R6J 

JR62 

RESISTOR, fixed: carbon, . 30 meg, 1 / 2 watt, 5%; 
MIL-R-1 JA, RC20GF304.J 
3-3/4 - 7-1/2 ips Equipment 

RESIST OR, fixed: fil m, 68K ohm, l / 2 watt, l o/o; 
Electra Part No. Type DC- l /2 

RESISTOR, fixed: carboo , 39K ohm, 1 /l wall, 10%; 
MlL-R- llA, RC2.0GF393K 

Same as R 29 
RESISTOR, fixed: carbon, . 22 meg, 1/2 watt, 10%: 

MlL-R- J lA, RC2.0GF224K 
Same as R I 3 
RESISTOR, variable: carbon, . 25 meg. 2 watts, 10%: 

Allen Bradley Part No . CA254 l, SD3056 
Same as RS 
Same as Rl6 
Same as R8 
RESISTOR, fixed: carbon, 82K ohm, l /Z watt, .LO"/n; 

MlL-R- llA, RCZ0GF8 23K 
Same as RI 6 
Same as R34 
Same as R34 
Same as RS 
Same as RB 
RESISTOR, fixed: carbon, IK ohm, I /l watt, 10%: 

MIL- R - llA, RC20GF102K 

Same as Rl3 

RESISTOR, fixed : carbon, 560 ohm, I /2 watt, !0o/o; 
MIL-R- JI A, RC 2.0GF5 6 JK 

Same as R 32 
RESIST OR, fixed: carbon, 1. 5K ohm, l / 2 watt, 10%: 

MIL-R- 1 lA, RCZ0G F152K 
RESISTOR, fixed; carbon, 4. 7K ohm, I /l watt, 10%: 

MlL-R-1 lA, RCl0GF472.J 
RESISTOR, fixed: carbon, 8 . 2.Kohm, 1/Z.wa t~, 5%, 

MIL-R- I lA, RCWGF82.lJ 
RESISTOR, fixed: carbon, 8~0 ohm, 1 /l. watt, 5%: 

MIL-R-llA, RC20GF82lJ 
RESISTOR, fixed; ca r bon, 1. SK ohm. I watt. I0o/o; 

MIL- R - JlA, RC32GFl5l.K 
Same as R54 
Sa.me as R 2 

Same as R2 
RESISTOR, fixed: carbon, 15K ohm, I/ l wait, 10%. 

MJL-R-1 IA, RC20GF J 53K 
RESISTOR, fixed: carbon, L 5K ohm, l war.ts, 10%, 

MIL-R-llA, RC4lGF15lK 
RESISTOR, fixed: wi rewound, I, 5 ohm, 1 waLt, 10% 

!RC Type BW-1 
Same as RI l 
Sarne as Rl l 

041-326 

04t-088 

04 J - 067 

011-076 

044-128 

04J -0 71 

04-1 - 048 

041-045 

041 -0 50 

041-013 

041-309 

041 - 317 

04 1 -148 

04 l 0 62 

041-l.04 

041-286 

1R63 RESISTOR, variable: cadlon, l0K ohm, 044-171, 1 /4 watt, 044- 17 J 
30%; Chicago Telephone Supply Part N o. UPM-45 SPEC347I 

I Ro4 RESISTOR, fixed: carbon, 8. 2 ohm, l watt, 5%; 04] -3] q 

MIL-R- 1 IA, RC3tGF825J 
1Rb5 S;,.mo as R34 

4SI SWITCH, rot ary: INPUT TRANSFER, 3 position 
45!. SWI TCH, rolary: EQUALIZATION , l position 

7-2~) 

041-076 

30760-0 I 
30761-01 
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REF . NO . PART DESCRIPTION AMPE X PART NO . 

4S3 
5S4 

4S5 

4Sb 

6Tl 
<;T2 

6T3 
6T4 
LTS 

lVI 
lY2 
2V3 

SWITCI-!, rotary: MET ER AND OUTPUT, 4 position 
SWITCH, rotary; LlNE TERM, 3P4T; Oak Part No. 

590[6-23 
SWITCH, toggle: POWER, SPST: Cading Part No. 

110-B- 73 
SWITCH, rotary: RECORD, pushbutton SPST, normally 

open ; Arrow Hand H Part No . 3391BSA 

TRANSFORMER, micropho n e input 
TRANSFORMER, inp,at 

L ow impedance H e ads Onl y 

TRANSFORMER. output 
TRANSFORMER, power 
TRANSFORMER, oscillator 

TUBE, eleclron: l lAX7 
TUBE, electron: l l..AT7 
Same as VI 

.ZV4 Same as V l 
ZV 5 
IV 6 
3V7 

TUBE, electron: 12AU7 
Same as V S 
TUBE, e lectrons 6X4 
*BOARD ASSEMBLY, power supply 
'~BOARD ASSEMBLY, record: 3-3/4 - 7-1/2 ips 
*-BOARD ASSEMBLY, r eco rd: 7 - 1 /2 - 15 ips 
* BOARD ASSEMBLY, reproduce: 3-3/4 - 7-1/2 ips 
'~BOARD ASSEMBLY, reproduce: 7- I/ 2 - I 5 ips 

FACING PANEL 

.HARNESS ASSEMBLY, master 
HARNESS ASSEMBLY, slave 
KNOB, large, ski rted: R eproduce and Record Level Control 
KNOB, small, skjrt:ed: Equalization and Output 
KNOB. small w~th pointer: I np11t and Line Termination 
POST, f-use; FI and F2. 
SHIE LO, tube, for all except V7 
SHIELD, tube ; V7 
SHOCK MOUNT 
SOCKET, tu be: 7 p in 
SOCKET, tuln!: 9 pin 

30762-01 
122-0 l6 

120-005 

120-0 l 3 

17331-0 1 
6l99 

30633-0J 
30634-01 
30766-0J 

012-105 
01.! - 034 

Oll-107 

Oll -050 
30754-01 
30755-02 
30755-01 
307% - 02 
30756-01 
5711-Z 

10819-01 
30819-02 
l30-004 
230-003 
230-008 
085-00 l 
160-012 
I f,0-041 
350-015 
150 - 067 
30818 -0J 

v\llil'll orrll'ri11g n•pl:1t ·1•11H•11I p;11·1-, , 11\~, 1v:-. 111, l ll(il- th<· 1',1llmvi111! i111'on11:11io11 ; l•:qui11111L•111 TvpL'. l·.q111pnw1d S1•1ial 
N111111!11 /\rnp1·, P:111 111 { ',11 , ilug i\' 111nh1·r ;111d llc•M l'iJ1l11J11 DI' l' :11 1 ll(J NOT -,i,nply u,1· th,· ,dw,n.itil rdun •m t 
lllllllltvr 

7-30 
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UTILIZED WITH 30960 ELECTRONIC ASSEMBLIES ONLY 

4S2 (GN0)-------
4 s2 j (MODEL 300 ONLY) 

4S2------~ ~(MODEL300 ONLY) 

SPECIAL I 3Cl60 

~z~~FICATIONS A ! ==-=--=--=---- _- _-_:R~: 

YW ~ o elf ~, ::::~ Rt!i~,GN ~~c3 

"' ---'W,-= "' ~b C4 
.:.:.iE-c5 

.JSLl I I"' ~1/ :~I~ t--!G::===-=--=--=---=---=---=-~-=-:~~~::~: 
~ ::: '1' a: Bl Tl (GNDl 

a: R21 / 
-~ j,.-

~ ~ ,_,. ' . 

R61 -N <O IC> 

"' "' "' ~~~ 
'l'TT 

·~ / ~ -j~ 
"'I . a: 
a: T5 

, ... ·,\._ J~ 

Rs a,! w·-----,4;T1 (TERM 3l ~! ~f-. ' " ' 

l 
~ 3C28 (12.\~~;) 

~ BR -----3C28112 6 De+) 
a: BK --GN0 ( POWER SUPPLY) 

ol OT 
R2.3 -
R65 -BK Y GY 0 BR V RI 

:;;"" m l I[ JI 1 .__ __________ 5J2 (TER:
1
~i 

5T4--------~ ~----------------------5C33 
4S3---- - -----' RECORD AMPLIFIER AND BIAS AND ERASE OSCILLATOR 

PARTS LOCATION 

RECORD AMP LIF IER AND BIAS AND ERASE O SCILLATOR 

IR59--------- - ---, 

2R34-------------, 

2R27------------, 

2R40-----------, 

I Rl4 ----------, 

6T3 

GN0(PLAYBACKl 

GND 4S3C7 -

BK GY R GN v w o R 

3Cl6D 
75MFD-
450V - --1\/Vv- R 3 2 

R5B } 

~R35 

UTILIZED WITH 30960 ELECTRO N IC A SSEM BLIES A SSEMBLIES ONLY 

3Cl6C____. 

3C2B 
._....;;.. _____ 4000 M FD 

2:!i::i d,s R54f Rf s, " 15 MFO C 

350V l. -if- C29 
-if- T ---'\/Vv-3c I sA - + l. R57 

15 MFO T C27 C30 350V C26 

.....>.Nv­

6T4-R/Y 
R56 

GN0(REC0RD)- BK 2 I 
6T4_. R 3 7 
6T4_. Y 4 

5 
6 

6 T4 _. Y 

6 T4-R V7 
6X4 

--, 
.c-=r 
-c.=i 

_J 

Kl 

f 
R60 

15V 

,,, ,,,.. ,J r1y O GjTU~::'.~} ,,., " ""' 
5J7(TER M 4~ ~5J7(TERM I) 

'------ ==-- I_V_l _8 ~~!} 12.6V DC MI NUS 

~--------6T4 

LEGEND 
• 

THE FI RST NU MBERS SIGN I FY THE 
LOCATION. 

I. RECORD AMPLIFIER BOARD 

2. REPRODUCE AMPLIFIER BOARD 

3. POWER SUPPLY BOARD 
4. FRONT PAN EL OF AMP. CHASSIS 

5. BACK PANEL OF AMP. CHASSIS 

6. SIDES AN O BOTTOM 

~ . 

452C- - -------.GN tf7 ~ "' ,-..._:: 
R31 R?Q , . I -

4R36=========== ===::w 13J., R30 ~1 ~ • , ~1 4S2C BR T _/ a: 

4S2C--=-~~~~~~~~~.::R _/ N R27 
4 R36(GND) 0 r-- ~I 2 ~16I~,~!"' M,,~t.Q_4 

! ~~(GND)-~/Y1*!~1T1~ T a: ;f! --0
1

~R44 ✓r;:34 
6T3--------R/ Y ~ __::::::::- -
3Cl6D--------4Y r-- a: -· ~ 

GND(POWER SUPPLY)- GY S! !*t:ll! ·--...." I I 4S3A--- - ---.. BL .-, o:: a: \.__,. ,J.., 

~ fil":<0 
~ ( N ~ 

) ' (.) 0:: 

PARTS LO CA TION 

POWER SUPPLY AND REPRODUC E AMPL IFIER 

REPRODUCE AMPLIFIER 

BL: ==========--4J3 (TERM B 
R 4 J3(TER"' C 

GN 3C28 (1 2 6 X-
BK 3C28(12 6X-
w 3-:1~ 
0 3,e~c.= 

BL ~•:: 
BR Ei:! 
V 'iC f~ :~t;_~ 

GY s,.: r.:.: ""•'-
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::.J-1 
,r -

I t IR-1 
1 1 IOO K 

.IH-2 
1()0 

lH•'26 
.;lOK 

4~-1 
!Nill I [H.A,SH!t tV-lb 

MtCHOP!ltl~t"1rQT,-C-_ll _ _______ l2_>_~_7_/>_c_,_·a_:• _ __,, 

4H-4 
20K 

~H-'l 
100 

HAt.ANCt. 0 
BHIIX..l 

l'NIIAI ;...._c Fn I 
BRJJ)C,l- I 

2\ - lb 
l2AXl f CCSJ 

JR . l.! 

JO ' 

.!V-J,1 
1/A'(; ll'CMJ 

JU-Ji 
I MHi 

4H-q 
l'l'l K 

IV-la 
12 AX"l/l- i 1.F13 

IR-13 
27 K 

1 V- 2b 
12AT7 

-lS-:lu I __ __ __ ____ _________ ! 

2H-•W l\'-·U 
a.: K 1 .!AX7/l CCK3 

(SF'F l'AUL E' 1) 

lC-18 2C•I~ 
.02 .0 2 

~ 1 

500 V. 'JUO V 
e 

ZR-4 7 
15 K 

ELECTRONIC ASSEMBLY 

CATALOG NUMBER 30960 -0 1 thru -04 

~:,-4 

'lJ-2: 
RECORD 

Hf.AD 

SC HEMAT IC 

30961 E 

@l C DIAS 
..J.:.ALIBRA TTON 

4C - 23a 
.001 

~"~~ 
7,),7 /1~00 

DIAGRAM 

1 0 f 2 

5CJg 
33pF 

! R-11 
4700 

511, 

"' - - - - - 7, 

~ 
2C-21 2H-H 

UIJ.CK U~l:. 
)llll}..-o=.:..:.:.:....4-~ TLR•l 

PLAYBACK l'tt.,..---~-----...----------.-+-4 
HEAD 

t>OTES. 

;J.7 

lR-2~ 
330 K 

I API:.. rRA""Sl'OHT 

2R-2ll 
1!500 

1$ 

INTERlOCK 6 1--------' ~ ... , 

2tt-'3 
IO fl.HG. 

' -· 
I :!:R-17 
IJ Ml-ti. 
I 

4CR-2 Pl..AYDA("K 1 

2H-39 
I ~EC. 

.02 I ,_, 
~00 V. 

65 
2H-4 I 2C-20 2H -4S 2H.--16 
1!500 1~CFv. 1000 

l ~ffC 

I. R(SlSTOR VALUES AR[ tN OHMS 10'\,. 
I~ WA TT Uf--"'LESS◊fH£'HW1SE' 
SP.Eel fl f.O, 

Rl::C. 

:,;"r]l_~~':: ~:::: 
4K·3 ~ ---~-+ ----, 

2. A LL CAPACITORS ARE IN MICHO­
FARADS AND RAT£0 A T ◄00 v. 
UNLtSS OTHERWlSt. SPECl f-lED. 

3. S\ltlTC HES A R£ SHOWN A $ THEY 
rUNCTION NOT A S i HCY AR.I-. CON­
STRUCTED A t-m wrnto. 

4 F'OR U~'BALANCtDourrur W'tTH 
O NE S:D E CROUtlDEO, CONNECT A I 0 
B A T STS2 O R PIN I TO PIN 2 A I S.J'i>, 
rt)R HA l ANCiD OUTVUT WlTU 
CE,-.-rttt T AP CR0Uh1)[t) CONNfCT 
C TO H A T &rs1. 

~- JUMPERE0 A :, SHOWN_ VU METER IS 
CALIBRATED roR + 8 vv OUTPUT. 
•'OR .+ 4 VU OUTPliT JUMP E TO r 
lt-1S'rF;AOOfE'TOO ON6TSl (set: 
INSfALLA"l10N}. R£AOJUst HfLORO 
CAUl:;!RA TIO"' CON [ P.OL AS nt~RlllEO 
IN SECTION vor J,.~JITTENANCE 
MANUAL. 
O. C . \"Ol,. T A<.,($ M t A SURtO W1Tfl 
20,00QOH M Ptft VOi r M r.Tt.H WJIII 
t.Qlll JlM £ITT lN lffCORO MOOE AT 
lllV.UNr. 
:,JGNAI ,VOL TAlolS MEASURED Wl'TH 
AC vrvM AND [ XPUESSED [N db 
R£ rt RRED TO . 7k YOL TS. 

CIRCUI T <.:Ost>lll ONS 

lQUA UZATION SW'ITCtl 4$2 Ir' 7.1/2' 
PO~ TION >00 CYCU: ! r,..Pl,'T. 
l EVEL CONTROLS ◄F(9 ANfl 4tl36 ru1.L 
Cl.,0CKW]S£_ UN[ OUTPer SJS n:n. 
MlNA TtD I tJ t-lO~flNA L 600 OH MS. O~I L · 
l.A TOR TUBE l VC5 RE; MOVED. 
1,000 O ti M RE:ssrOR .sunsn rurcn 1-'0R 
R[CORO M EA 0. 
INPUT TH.A r,,,sn::H SW'I TCH ◄SI IN MlCFlO• 
Pt!ONE PO!iTION. 
AtCORU REL.AV l KI ENERGIZED. 

NOTE. VJ'IBALAJ'IIC£ or 2 db MAY BE 
tXPECTEt> AT PIN 2 ANh PIN'? Of' 
2VS,_ 

ar,s COUPLING RELAY 

SPARE ----------------------- , 

l rl V. A.C.:. 2 

II l V. A.C 

~f-1 
'>• -2 1/2 A SU)-JH.0 

;J.7 JA 4:>-S Y "l 
r A I'~ rH.A'-~r~Jl(I l\)W~H WHlf'r 

INTI RLOC< fi 

ACC. 

SPARE 

REC. 

1'7 V, A.C.. '2 

111 V. A.<-. 
~C-2", 
.(J<)47 

'tc.>H 600 V 6~'\1~ . 
IU:..;ORll RUTlUN 

POWER CIRCUI r FOR 30960·01 -02 0/ 
MASTt.H (:1.f"(IHfJNl(. ')) 

I 

3K· ld 

z 

IK 0 l.1 

1 IH(OH0 
I RrlJ,V 

3K•I 

H::.h/Ylt... 

f<tO 

I\ -6 
l2AU1 

9 

lC-30 
,01 IO0LI V. 

~ 3R 
15 K 

NOISI-. 
BA l .... ~Cl 

1 HF' nRsT NUMHE.Jt or llll SCIIE11ATIC H.l:.FEH.f,-.:cr 
r,,;'1.JMHlH ~ \l r•.HH!>TtH 1.0<'ArtON 

I HH:onu AMPLI J.H H UOAHD 
Rt- PHODUCf AMVLlf-1Ht BOAkO 

:.i POWt H svrPLY UOAIUl 
◄ fHONT PAt-;tL or AMPU t i t H (."tl,\ SSS 
S. HACK PAq I. OJ- A\l l11J f11' H CHAS..~S 

.srnn; Al"[) nortOM Of AMPUt-lE.H CHA:;.slS 

_l_ C:ll<C:VIT Gl<OU,T> 

~ CHA~~ GkL>U SO 

0 Of' VOLl,\\aS 

CJ ~ CiNAI \.'0 1. TAt:f:.S 

5R -48 
560 

6TS-3 
s£E ..:>n: 5 

Ill'-<>----+-+--+---+➔--+--• 

!R-12 
82 
~ 

._ ___ _,9~~, 

2R-49 
39 K SEE M:>TE 4 

ERASE 
HEAO 

5C- 34 
.00091 

5% 500V 

IR-1'4 
8.2 
5% 
IW 

TAUL( I 
SAO EQUAU ZATION 

~ ("HIS •. S 

lH--6~ 
220 K 

Rl t" J.J/4 • 7-l/2 7.l/2 - I'S 
,-o. 30960 --02. -o• 30960--01. --OJ 

C-46 780- 2110Pf 550-1600PF 

C-1 550-l600PF 100-550PF 

R-30 500K 

OMI T -BYAISS 
S- 2C AS SHOWN 
WITH ['l()TT•..:O u,. 

~ 

4S-3b 
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INPUT CIRCUIT FOR 307$0 -01, -02, -03 ANO -04 
OUCJH lMPl;.0ANCE PU. YB,'CK Hl;':AO) 

p 

' ' 

5J-l 

,,m.2 
100 

l oO 

lR .. 26 
470K , .... ,, 

◄R-5 
120 K 

4R-4 
33 K 

◄R-3 
100 

◄S-1 
l~·PUT TRANSfER IV-lb 

MIC l.lOP!lOJWlr<lT'"c_" ________ 12_A_x_, _,r._.c_c_,_> _ _, 

liALANCED 
BFUOCE 

r U_NO_A_l,.A_ NC_eo0 : 

BRJDC€ I 

l V• l.t. 
12AX 7 'ECC83 

IJt• I0 
100 K 

IH- 13 
21 K 

I V-2b 
12AT7 

T 
l V..-2:a I H- 1'• Q 

12 AT7 22. K tW;..::::)__ 

LOW 

ELECTRONIC ASSEMBLY 

CATALOG NUMBER 30750-01 t hru - 08 

SCHEMATIC DIAGRAM 

I R -23 
8.2 K 

SJ - Z 
R~CORI) 

HEAD 

30802 L o f 2 

5C- 13 
I~ - 130 i,µf 

175 Y. 

r------------◄S-2-1 I HIGH ◄:;-2b I IIIC II 
__ ____ ____ __________ _ _ _ ___ _______________ I _ _________ ___ ___ ---------~E

2

TADLE 1• 

;i r UlAS 
.J:.ALIBRATfON 

◄c-2,a. 
.001 

2V-3b ' e ,,,.,o 2V-◄a 2V-◄b t.s£E TABLE 1) 2R-t1 .al SJ • ~H--32 1
1 

215 2v .. Ja Jn-35 ,oo -, 
... -...,,,,..,.,-+-~3/'01/K\,-T""--t---' 2-A_X_,1p-/f._.c_c_8_3 --'\2/17,/K',--+----4--8',2/\K/v-1•2-A_x_, 

1
_E_C-,C

4
83__,,-'_aA_X-,7/ECC83 

29
S :n K ~xR ~R~~ 12AX7 ECt'83 

2R-28 
1.5 K 

I~ 

:-

ISEt: TABLE ll 
2R-13 

10 ,\t'EC. 

-IR-36 
2:'10 K 

I 
I 21(.,7 
11 MEG. 
I 

PI.AYBACK 1 

LEVEL 1 

L-, ___ -

2C-18 2C-19 
.01 .02 

500 v. 500 v. 

2R-31 
t MEG. 

2H:-t5 

1 M€C 

rn-◄e 
1000 

YELLOW 

5::i-◄ 

lll>--C>-U_l-A_C_ K __ _, ~::~ 

GREFN 
SR-4.8 

soo 

SEE hOTF. 4 

~
1
1.$ K 

6R-5I 
4.7 K 

>'I, 

~---•~~3 
Y1, 

4S-3b 
INPUT ctRCUlT FOR so,~o -OS, -06, .07 A 

a.ow IMPEOA.NC£ PL.AY l)ACK H£AO) 
T APl: rRA~SPOHT 

NO"rt:s: 
I. RE~STOR VALUES AIU~ IN OHMS. IO'J,, 

1 2 WATT UNLESS orni-:nwis1:: 
SPECIF1EO. 

2.. ALL CAl">A Cll'OHS AHE IN MICRO­
F-'RADS AND RATED AT 400 Y. 
UNLESS OTHE:RWISt: SPt:ClflED. 

3. !>W1TCH£.S AHE SIIOWN AS -rlU-'.Y 
F'UNC'TION NOT AS rtn; y ARE COS­
.:,"fHUCTfd) ANl) wnu:o. 

◄. >'OH UNDAt.ANCEO OUTPUT WITH 
ONE ~Dt:' GROUND!m CONS'EC r A 'rO 
8 AT 5TS2 on l"IN t ro l:J'(S 2 AT 5J5. 
ron UAL.A~'Ct.:O OUTPUT WITH 
CENTER TAP CHOIJNDED CONNEC r 
G TOH AT 6TS1. 

5. JUMPEl"U~O A,S SJIOWN, vu Mt:TER rs 
CAIJORA rro FOR. 8 vu OUTPUT 
ron ♦ ◄ vu OUTPUT JUMP E TO r 
I N::.'TEAO Of E TO D ON 6 T$l rsn: 
INSl'ALLATIOM. READJU::rr R•~cono 
CAU0RATION C ONTROL AS ot;SCIUBEO 
IN Sr.:CTION V OF MAll\7ENAN('E 
MANUAL. 

6 0 .C. VOLTAGES Mt:ASUHt:D WJ rn 
20,000 OHM PER VOLT METER WITH 
E:QU1PMEN1' IN HECOHO MODI-: AT 
117 V. IJNE. 

1. SICNAI. VOLTAC£.S Mt:A!>"l.JHt:O WITII 
AC VTVM AN'O EXPRESSED IN di> 
HE rERHED ro . 1s v01: rs. 

c m c urr cOr,.'DJTION::. 

t:QUAUZATION SWJTCH 4$2 IN 7-1 2" 
P0~ 110N $00 CYCU. INPUT. 
Lt:\lt·L COITTROl,S -lft') AND ◄R!6 fUL L 
CU)CKWJSE, UNE 0UTPU1' 5J5 TEH­
MINATEO I N S01,UNAC 600 OIIM~ . OSCJL-

SPAIU; 

HEC. 

UEC. 

HEC. 

Rl,~C. 

SPAH£ 

tu.c. 

5C-2~ 
.00◄1 

5F-1 
l 2 A Sl.0-ULO 

~ 
4S-5 
PO\YF.R f 

3K-1-a 

I 

1,.A l'OH ·n .. m: IV6 Ht:\tOVED. .__ ___ .._ .. ~~.?Hv. 
I HlCOHD 
I RELAY 
I 3K - 1 

1, 000 OHM 10::~urrOH SttU::.i"lfUTl O t'OU 
REC ORD Jlt~AD. 
INPUT TRANS U •:n :,,wi rc 11 ◄.SI 1.",i .MIC:HO­
PHONt: 1'0~110N 
JU.::cono HlLAY , Kl 1-:NEl<Glzt:u. 

NOTt:· UNUAl.ANC'E Ot' 2 db MAY OE 
EXl"'t:C n:o AT PIN' 2 Af',,'D PIN 7 O f 
2vs. 

ooov~ 

nu:onn uu rTo ~ 
J)()Wt' li CIHC:UI f t ·on J0750 -01, ...02,, -O"i A~1) -06 

MA:-.,..1-.n 1::u:crRONtc~• 

)C-30 
K-lc ,0 1 100() \I 

tua-:.so = 
m t. "1H~ r NUMBlm O f ' mt $1'.;lll:.MATIC H t.: t ·n~r-.'CE 
XUMllt·R ~GN1f1ES rJU. LOCATION 

I 1u:co1UJ AM PLIF1 EH OOARO 
2. 10: PRODUCF AMPLJnEH 8 0 AHl1 

POWl::I< !!-'V PP l,Y BOA R D 

• s. 
6. 

..L 

fRONT P/\1\ t.:L O f' AMPI HU. I< ('IIA$SI S 
BACK PAN f,'I. O t AMPIJ n r.H (.'HA.::;.qs 
SIIU'S A NO !IO il'O M O t, AMlll.ltUH CIIA.S~S 

C'IHCL"IT GUOl: \ 1) 

~ cnA~isGuour••n 

0 DC \ '01.rA(.jt:; 

CJ ~ c; \A I \.'OLrAW·-~ 

SJ-10 

c~;'JNC L►-.... ---u ~~ 

HI-,_. 

'°· 
c~ 
C- 7 

C•ll 

C - 12 

n.:i, 

TAOU: I 

5C-.23 
100 ' SS0 j lj.j f 

,c-.,, 
.00001 

,00 v. 

41-1 

IR..flS 
220 K 

NAB J,,QUAUZATION 

MACIIIN t.:S 

~- .::! J- 1 - 1 2 7 -1 2 - l 'l 

· 0 150 .0:t, -04 307~ .o 1, -0:J 

J0750 -06, -08 :!0750 -05, ~07 

.0027, ")'ti .00◄7, S'"{i. 

.0041, ~f 0012, ~ , 

.0082, S't ,0047, 5'{ 

.0047, 5'{, 0022, 5'{ 

OMl r · JUM I' 

:.ioo K, s-r A S SHOWN 
\lf[TH OOT'nl> 

I J Nf': 

6B K, If ra K, n 

t1S V. ltECOliO 

CCI H 

m:1-
NO 

CG 

C7 

('8 

C II 

C l 2 

C l S 

H29 

HJO 

R3 1 

'-----a 1 Pt.AYOAC K 
METIR A ND OUTPUT 
SWITCII 

TAHU " 2 
EQUA U 2A 110 N 

,_, 2 - 15 

002, S I 

.0015 •t 
0'1 20'! 
,003. ''t 
.0025 S'{ 

_{~01', S1 

O r-.UT 

68 K II 

22 I I 
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4ll-2 
100 

4H.-S 
120 K 

4R-3 
100 

IS-I 
1/'liPUI' lH.ASSH'H l\'-lb 

MJCHOl'110J·U11.--orc_,_' ________ 12_A_x_1_·,_:c_c_•_J_~ 

UAI.A.,,Ct.D 
BHI IX.a; 

IV-I-' 
12AX7 UTA3 

IU-10 
100 K 

tR-13 
21 K 

l V-21,) 
12.AT1 

0 111-2) 
2.7 K 

YI, 

---------------- 4~l~: ___ ______ ___ ____ _ 

!J-• Ii- -- - - 7', 
PLAYSACKF<1"""-- -~-----+i---------<P--+--'i 

HEAD 

5J-1 
T APE TRANSPORT 

4CR-2 

St• I I 

4H-36 
250 K 

I 
I 
I 
I 
I 
I 
I 2H-J7 
11 M.lG. 
I 

PLAYDA CK 1 

LEVEi.. I 
I .._ ___ _ 

2R-39 2Jl-4I 
t MEG. 1.5 K 

2R-4& 
1000 

NOTES: 
1. RESSTOR VAl.UF.$ All(: IN OHMS, IO'l,, 

I 2 WATT UHL£$$ OTHt;HWJSE 
SPl;Ctt1 £0. 

INTERLOCK & t------~ 
R~C. 

I 2. A Sl.0-U l,~ '-l---,._ __ 
4
...)f(~

3 
__ _ _ _______ "-'=-"-'"-"'--+----, 

<S-~ BIAS COUPLING RELAY 
2. ALL C APACITORS ARE IN MlCRO­

fARAOS ANO RATt;O AT ◄00 V; 
UNLESS OTHERWI:;£ l)P£CI FU:O. 

3. SWITCHES AHE SUO WN A S THE\I 
fUNCTION, NOT AS THEY ARE CON­
.)"THUCTl:.D AMJ WIRED. 

4. FOR UNDAI..ANCEO OUTPUT WITH 
ONE ~OE C HOUNOt:0

1 
CONNECT .-\ TO 

BAT STS2 OR PIN I TO PIN 2 AT SJS. 
FOR BALANCED OUTPUT WITH 
CE~ER TAP CROUNDl::O CONl'ffiCT 
G TOH AT ftTSI . 

s. JUMPEREO AS ~ owi-.. vu METER I S 
CAUDRATIW FOR• 8 VtJ OUTPUT. 
FOR • 4 VU OUTPUT JUM P E TO f' 
IN:,"TEAD or E TOO ON 6TS3 (SEE 
I N~TALI..AnON). READJUS'r RECO!l.U 
C AUBRATION CONTROL AS 0£0CR.1Ut;O 
IN $€CTION V Of MAISTENA NC£ 
MANUAL. 

6. D.C. VOLTAGES MJ::A.!:>"l.lRt:0 WITH 
20,000 OHM PER VOLT METER WITH 
EQUIPMENT I N RECORD t.tOOE A T 
117 v. IJNI:. 

7. !IGNAL VOLTACF.:S Ml'.AS\JRt::0 Wl l'H 
AC VTVM ANO EXPRESSED IN db 
R£n:1mEO TO .78 VOLl'j,, 

CIRCUIT CONDITIONS 

£QUAIJZAT10N ~'WITCH '1::12 IN'l-1 2" 
PO.'fTION 500 C YCl,F;: INPUT. 
l-EVl:'.L CONTftOLS ◄H9 AND 4R36 ruu. 
CLOC'KWTSE. UNE OUTPUT 5JS TEH • 
MlNATEO rN NOMIJ'ICAL 600 OHMS , 0!£11...• 

SPARE 

HEC. 

11'1 V. A.C 

5J-7 
T APf, T RANSPOltT 

HEC. 

SPARE 

Rt:<;'. 

11 '1 V, A.C. 

11 '1 V. A.C . I 
5C- 25 
.004'1 

P()Wf.H f - 7 - - - - - - - - - - - - - - - - - - - - - - - - - - , 

I 

I 

lK-ld 

z 

3K-1~ 

3V-'l 

•• • 

IV-6 
12AU1 

• 
K-lc 

LATOR TUBE IV6 REMOVED. L----~~ ~&i • .,~ H o v. 
I H£C01lll 
I IU'I.AY 
I 3K-1 1,000 OHM RE~Sl'OR ~1J0:,11iU1't::0 t"OR 

RECORD HFAO. 
INPUT TRA NSF't.R SWITCH ◄Sl IN MICRO­
PHONE POSITION. 
RECORD Ht::L.AY 3KI ENERCIZED. 

NOTE: UtffiAU.~E O f 2 db MAY OE 
EXPECTED AT PIN 2 AN'D PlN 7 OF 
zvs. 

600V~ 

RECOHO BUTTON 
P0W£H CIRCUIT t"'OR 30950-0l ·02 

1MASTEH £LE:CTHONTCSt 

---
~ 

3K-l b'-\ 
I 

3H•$~ 
1.5 K 
IW 

LEGEND = 
T Hf. flR~-r NlJMJ}ER OF ntE SCHl•~MAnC REFERENCE 
NUMBER S:C NI FIES THE LOC'ATION 

l . RECOllO AMPLI flER DOARU 
2. REPRODUCE AMPlJnER BOARO 
3. POW!=:H SUPPLY UOARO 
◄• rROITT PANEL o r AMP U f1EH CHASSIS 
5. BACK PANEL OF AMPU f1£H CHASSIS 
ti. SIDES AND BO'M"OM OF A MPUfltm C H>.SSIS 

...L cmcl/lT cnou N1:> 

TfflJT CHASSISCROUNO 

0 l)C VOLTAGE$ 

D gGNAL VOLTACES 

REF 
..:>. 

C-6 

C-7 

C-11 

C•l 2 

R-30 

R-31 

Ut-23 
8.2 K 

T ABLE I 

ELECTRONIC ASSEMBLY 

30950 CATALOG NUMBER 

SCHEMATIC D I AGRAM 

30925 D 

5-C- 13 
I S - IJOµpf 

115 v. 

;i r BIAS 
J;.ALl8RAT10N 

~-231 
.001 

~r~ .J,,'i.s K 

~C-34 
.00091 

5-t~ 500V 

IR-6S 
220 K 

SC39 
33 µµf 

4S .. 3b 

8R-51 
◄.7 K 
~ 

8R-S2 
8. 2 K 

YI, 

NAO E:QtJAl.JZATJON 

MACHINES-
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