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SECTION 1

SPECIFICATIONS

The Ampex Model 350 magnetic tape
recorder is a two-speed audio recorder de-
signed for use with standard 1/4 inch tape.
Meodel 350 is available in console, two-case
portable; and rack-mount styles, all with
either full or half track heads. The perform-
ance specifications and characteristics of the
machine are as follows:

TAPE SPEED

7-1/2 inches per second and 15 inches
per second or

3=3/4 inches
inches per second,

FREQUENCY RESPONSE

per second and 7-1/2

Bpeed Response

3-3/4n + 2 db 50 to 7,500 cycles

T-1/2" + 2 db 40 to 10,000 cycles
+ 4 db 30 to 15,000 cycles

15" + 2 db 30 to 15,000 cycles

SIGNAL-TO-NOISE RATIO

Max. Hecord Peak Record Level
Level to Un- to Unwelghted
Speed  weighted Noise Moise
3=-3/4" &0 db 50 db
7=1/2" Full Track 70 db Full Track &0 4db
Half Track 65 db Half Track 55 db
15m Full Track 70 db Full Track 60 db

Half Track 65 db Half Track 55 db

The peak record level is defined as that
level at which the overall (input to output)
total RMS harmonic distortion does not ex-
ceed 3% when measured on a 400 cycle tone.
Moise is measured when erasing a signal of
peak recording level in the absence of new
pignal, Thus, bias and erase noise are in-
cluded as well as playback amplifier noise.
All frequencies between 50 and 15,000 cycles
are measured,

FLUTTER AND WOW

Speed Flutter and Wow
3=3/4" 3%

T-1/2n .25,

151 2%

The flutter and wow measurements ins=
clude all components between 0 and 300 cy~-
cles using an EMS meter calibrated to read
the peak value of constant amplitude gine
wave flutter,

PLAYING TIME WITH NARTB 10-1/2 INCH
REELS (2,400 feet of tape)

Speed Half Track Full Track
3-3/4" 4 hrs, 16 min, 2 hra, & min,
T=1/2" 2hrs. B min. 64 min.

15" 64 min, 32 min,

STARTING TIME: I[nstantaneous (tape ac-
celerates to full speed in less than 1/10
second),

STOPPING TIME: When playing at the 15
inches per second speed, the tape moves less
than two inches after pressing the "Stop"
button.

PLAYBACK TIMING ACCURACY: * .2% or

+ 3.6 seconds in a thirty minute recording.

REWIND TIME: Approximately one minute
for the full 2,400 foot NARTB reel.

CONTRQLS: The tape motion is caontrolled
by four pushbuttons:. Play, Stop, Fast For-
ward, and Rewind, A separate Record but-
ton energizes the record circuits, which will
drop ocut when the machine is stopped. The
tape speed is changed by a Motor Speed
Switch, An Equalization Switch changee the
amplifier equalization appropriately for the
various tape speeds. A Reel Size switch pro-
vides proper tape tension for either the
NARTBE 10-1/2 inch reel or the RMA 5 inch

and 7 inch reels,

RECORD INPUT: A switch allows the record-
er to accommodate either microphone level
low impedance input ar to bridge a 600 ohm
+ 4 VU line, balanced or unbalanced. Minus
80 dbm at the microphone input will produce
the recommended record level.

PLAYBACK OUTPUT: Plus 4 VU output inta
600 ohms balanced or unbalanced, Will feed
a high impedance amplifier directly with ap-
proximately one wvolt.

PLUG-IN HEAD HOUBING: The erase, re-
cord, and playback heads are contained in a
single plug-in head housing,



MONITORING: Independent record and play-
kack systems allew the tape to be monitored
while recording, A phone jack is provided
to meonitor either the record input signal be-
fore or during recording, or the ootpul sig-
nal from the playback head while recording
or during plavback. An A-B switch is in-
corporated in arder that direct comparison
can be made between the original program
and the recorded program, The same switch
tranafers a 4 inch VU meter for level com-
parison and monitoring. The VU meter is
alsp used to read bias and erase current,

POWER REQUIREMENTS: The half and full
track machines require 2.7 amperes at 115
volts AC. Machines are available for either
50 or L0 cycle operalion,

DIMENSIONS AND WEIGHT:

Rack Mounted: (Standard 19 ineh wide
panel with commercial notching.)

Tape Transport: 15-3/4 inches of rack
space, weight 50 lbs.

Electronic Assembly: 7 inches of rack

gpace, weight 18 1bs,

Power Supply: 3-1/2inches of rack space,
weight E I% .

Console:
Height = 48" (maximum)
Depth - ZE-1/2" (maximum)
Width - 2d-1/2"
Weight - 168 pounds

Twe Case Portable:

Tape Transport Case

Height - la-1/2v
Depth = 17"
Width - 20-1/4"

Weight - 69 pounds

Electronic Assembly & Power Supply
Caese (with extra space for mixer or
cable storags)

19"
13"
a]_ll
(less mixer) 42 pounds

Height -
Depth -
Width -
Weight -



SECTION 2
INSTALLATION

2.1 MOUNTING AND INTERCONMNECTING
IMPORT ANT:

Before operating the recorder, read the
fallowing sections on INSTALLATION and
OPERATION.

CAUTION:

Do not attempt to lengthen the head
cables, Additional cable capacity will affect
the fregquency characteristics, The shield on
the cahle fram the Paower Supply to J4085 on
the Electronic Assemkly must be grounded at
hoth ends. This is particularly impoertant in
broadcast studieinstallations if the possibility
of RF pickup is to be elirninated. Ground the
Power Supply end under one of the mournting
screws far the electrolytic condenser (CG03)
wafler, and the Electronic Assembly end under
ane of the J4088 mounting screws.

A. Console Models: Gabinet and components
are packaged separately. Assembly hard-
ware is provided., Assemble as follows:
(1) Install Tape Transport in cabinet
frame and secure with & oval-head screws
and finishing washers. (2)Insert 2 springs
in holes in electronics frame of cabinet
{3) Install Electronic Assembly, complet-
ing required plug-in conmections between
it and the tape transport, Use four knurl-
ed nuts to secure assembly to cabinet.
(1) Hemove back panel of cabinet and in-
stall Power Supply on small shelf al rear.
Scoure with two round-head screws. Plug
Power Supply Cable into Electronic As-
sembly. {5) Plug input, output, and AC
power cables into rear of Electronic As-
gembly and replace back panel of cabi-
net so that all cables run freely through
the semi-circular cuts in its lower edge.
IMPORTANT: The back of the consale
cabinet must be spaced at least 4" from
the wall to permit proper ventilation.

Two Case Portable Models: The portable
machine is shipped in a ready to operate
condition, excepl for the connections of
interconnecting cables.

Ta operate the recorder place the Me-
chanical Assembly Case to the right of the
Electronic Assembly Case. Unlatch and re-
move the top cover and open the cakle ac-
cess door on the left side of the Mechanical
Assembly Case, Unlatch and remove the
front and rear covers on the Electronic As-
sembly Case. r

Uncoil the interconnecting cablea from
behind the cable access door and plug them
into mating receptacles at the rear of the
Electronic Assembly,

Connect the input, cutput, and AC pow-
er Lo the rear of the Electronic Assembly,

C. Rack Mount Models: The rack mount ma-
chine should be mountcd on a standard
19 inch relay rack with the Mechanical
Assembly above the main Electronic Pan-
el. The Electronic PFower Supply Fanel
should be mounted directly above the Me-
chanical Assermbly to eliminate the pos-
sibility of &0 cycle field from entering
the Electronic Assembly.

If two Model 350 Hecorders are to
ke mounted on a Standard rack, the fol-
lowing placement is recommended (start-
ing at the tep of the zack):

1. Install a2 spacer panel at the top
af the rack if desired.

2. Ingtall bhelow thise panel the Me-
chanical Assembly for machine #1.

3. Install the Electronic Assembly
for machine #1. 5

4, Install a2 spacer panel.

5. Install the Mechanical Assembly
for machine #2.

t. Install the Electronic Assembly
for machine #2.

7. Install a spacer panel.

fi. Install both Fower Supply Panels
at the bottom, (The cable on the
power supply for the upper record-
er will have to be extended in
length. Extension cable #3414 is
available for this purpose.)

The numbers set off in parentheses in
the following texl are reference numbers that
refer to the Parts List (Section 6} and the
figures in the rear of this book,

2.2 AC POWER:

Connect the Power Cable, Catalog #2413,
from the AC Power Input Connector (J409F)
on the Electronics Assembly to a source of
115 VWolt AC power,

IMPORTANT: This machine is available for
either 50 or 60 cycle operation. The power
line frequency io indicated cn the serial num -
ber plate which is located on the Power Sup-
ply Panel for rack mount machines, on the
exterior of each case in the portahle ma-
chines, and on the back of the conscle cabi-
net.



2.3 OUTPUT: Refer to Figure 1 or 2.
A. For Btudio Line:

Plus 4 VU, a0 ohm line output, bal-
anced or unbalanced, is available across
Tarminale 2 and 3 of the Lina Qut Connect-
or, (J404P). Pirn | is the chassis ground, If
unbalanced output 15 desired, tie either side
of the line to ground, It is necessary to sup-
ply 600 ohm Ltermination to this cutput at all
times in order to maintain correct meter
calibration while recording or playing back.
Therefore, if the output is not feeding a ter-
minated line, or if the output 1s not connect-
ed, such as on remaote pickups, the Line Qut
Termination Switch, {(§404), must be switched

to ON.

B. For Conmection to High Impedance Am-
plifier Input:

Connact pin 3 of the Line Out Connect-
or, [J404F), to the high side of the amplifier
input. Strap pins | and 2 of the rconnector
and connect to the pground side of the am-
plifier input. The Line ©Out Termination
Switch (5404), must be left in the position
designated ON at all times, as explained in
A above,

2.4 INPUT: Refer to Figures 1 or 2 and 5.
The following inputs are provided:
A, Microphones:

Any low impedance microphone, the
nominal impedance of which ig in the ranpe
of 30 to 250 ohms can be plugged in direct-
ly. Connect the microphone to pins 2 and 3
of the Input Connector, {(J4018). Gonnecl cahble
shield to pin 1. Place the Input Transfer
Switch, (5401), in the MIC position,

The microphone inpuat tranzformer is
strapped for the optimum step up for a 150
ta 250 ohm source. In the case of micro-
phones having 50 chms or less impedance,
6 db additional gain can be obtained by strap-
ping the input 28 shewn in Figure 5B. This
is not usually necessary, however, and should
ot be done unless insufficient gain is found
to exist, If the input is re-strapped, serious
fregquency discrimination will exist should the
input he fed from a source impedance great-
er than 50 ohms. IMPORTANT: R402 and
R403 will have to be changed to 24 ohms
and R401 and R404 to 68,000 cluns to main-
tain a flat response on Balanced Bridging
when the transformer is strapped for 50 ohm
gource impedance,

-t

High impedance microphones are not
recommended for wse on this eguipment. In
general, the quality obtainable from high im-
pedance microphones is not satisfactory for
professional work, In the event that it be-
comes necesgary to connect a high impedance
microphone, the input cireuit will have to be
re-wired as shown in Figure S5A.

B. Bridging a Balanced Studio Line:

Caonnect a balanced line to pins 2 and
3 of the Input Connector, (J4015). Pin 1 is
ground, Place the [nput Transfsr Switeh,
(S401), in the BALANCED BRIDGE position,
Input levels of minne 10 to plus 10 VU can
ke accommodated. The load placed on the
line is approsximately 300,000 ohms.

For bridging higher or lower level
lines, an external bridge can be wired in the
line to the machine, This would consist of
two resistors, the value of which should be
from 15,000 to 30,000 times the RMS5 pro-
gram vwvoltage, in series with each side of
the line. A 24 ohm *5% resistor should
terminate each leg of the output side of the
two bridging resistors. The junction of the
two 24 ohm rcesistors should go to chassis
ground. The output of the bridge must be
fed to the microphone input of the recorder,
The input of the recorder may be connected
for any impedance from 50 to 250 chms.

C. EBridging anlinba.la.nced Source:

Connect an unbalanced line, radio tuner,
eltc., o pins 1 and 3 of the Input Connector
(J4015). Fin 1 is the ground side. Flace the
Input Transfer Switch, [(§401), in the UNBAL-
ANCED BRIDGE position. This connection
provides a 60,000 ochm bridging input for any
RMS program veltage greater than 1/2 volt.
To increase the input impedance above 60,000
chmsa, a series resistance of 330,000 ohms
can he wired into the input plug in series
with pin 3 and the input cable. This will
necessitate an input voltage of at least 2-1/2
volts RMS. It is important that this resistor
he physically placed in the cable connector
that plugs into the Recorder Input (J4013) in
order that the cable capacity be on the input
side of the resistor.

2.5 PHONES:

Any sensitive head phones can be plug-
ged in the Phone Jack (J4035), provided for
monitoring the incoming line or playback out-
put,



2.6 REMOTE CONTROL: Refer to Figure 13

The operaticn of the Tape Transport
mechaniam can be remote -contrelled through
the use ¢f an Ampex Catalog #5763 or 5763-1
Remote Gontral Unit, The catalog #5763 unit
is supplied in a wooden case and is com-
pletely wired, ready to plug into the Remote
Control Connector, (J5025), on the front of
the Tape Transport Circuits Assembly. The
catalog #3763-1 unit is mounted on a flat
plate for installation in studio comnsales, and
in not wired, To install, wire as shown in

Figure 15, and plug into J5025.

NOTE: Whenever the Remote Control unit

is not connected, the Dummy Flug
{P50ZP), supplied with the machine, must
be plugged into JS5025.

2.7 60 CYCLE AMPLIFIER:
Motar Power,

(For Drive

The Ampex Model 378 Praecision 60 cy-
cle amplifier or Model 381C Speed Lock
Eguipment can be plugged in directly at
J8035, No other connections are necegsary.
If either of these units is wsed with the re-

corder, the Control Circuits Fuse [F402)
must be increased to 5 Amperes. Do not re-

move the Dummy Plug (P503P) unless one of
these unils is to be connected,

2.8 ACCESS TO CONSOLE CABINET:

WAERNING: Before opening the console
or portable capes, disconnect AC pow-
€r.

Cemplete acceseibility for inspection
ar service is provided to the top and bottom
of the Electronic Assembly and bottom of
the Mechanical Assembly. See Figure 16 for
an illustration of the Cconsole Cabinet opened
for Fall accessibility. )

Opening Procedure;

1, Remove the four cap nute securing the
Electronic Assembly Lo the Cabinet.
Pull the Electronic Assembly up until
the runners are free of the slots. Re-
insert the runners in the short slots
immediately in front of the two lower
studa.

Remove the two set screws holding the
chaseis bottomn plate. The bottom plate
hinges separate at the rear if it is de-
sired to remove the plate completely.
The {rame on which the Mechanical As-
sembly is mounted can be raised 90
degrees or more, and held in place by

2.

a slide belt on the lawer left under-
side of the frame.
The Power Supply is accessible through
the rear of the console when the sliding
pancl is remowved.

5.

2.9 ACCESS TO UNDERSIDE OF MECH-

ANICAL ASSEMBLY I[N TWO CASE
PORTABLE

Stand Mechanical Assembly Case on
end as shown in Figure 17. Release the
latches holding the center divisions of case,
Open to approximately 907, Care must be
taken to insure that cables can pass through
cable compartment into the main cabinet
freely.

2.10 OVERALL PERFORMANCE CHECK:
(Read Section 3 on OPERATION before
making these checks.)

The following procedurs isrecommend-
ed for checking the perlormance of this re-
corder at the time of installation and as
necegsary theresafter,

A, Overall Frequency Response:

Thread a new reel of tape on the ma-
chine, Egualization curves for the Record
and Playback Ampliliers are shown in Fig-
ures & and T, Entirely satisfactory results
can be obtained from any professional gualilty
tape,

1, 3-3/4 and 7-1/2 Inch Response

DUE TO THE MATURE OF THE PRE-
EMPHASIS IN THE RECORD CIRCUIT,
TAFE SATURATION WILL OCCUR AT
THE HIGH FREQUENCIES UNLESS
THE RESPONSE CHECK IS MADE AT
LEAST 20 DB BELOW NORMAL OP-
ERATING LEVEL.

Therefore, check the response with a
sensitive meter such as a Hewlett-
Packard 400C connected to the output,
In absence of a sensitive meler, a
standard VU Meter preceded by a flat
amplifier with at least 20 db gain can
be used. Response will be within the
limits indicated in the Specifications,

2. 15 Inch Eesponsc

Make the responee check approximately
10 db below operating level to aveid
saturaticn effects. Response will be
within the limits indicated in the Speci-
ficatione.



B. Overall Noise Measurements:

Overall wide band noise sghould be
measured with a Vacuwn Tube Yoltmeter
such as Hewlett-Packard 400C while playing
back @ tape that has previously been erased
on the machine.

First: Erase the tape with the input to the
Record Amplifier shorted. Rewind
and play this tape back. Performance
should fall within the limits specified under
SIGNAL-TO-NOISE RATIO in Section 1. Mo
attempt should be maede to measure wide
band noise while simultansously recording
and playing back as leakage of the 100 KOG
bias into the playback head may interiere
with the measurement.

C. Distortion:

Overall distortion can be measured by
connecting any standard distortion measure-
ment apparatus across the output, The read-
inge from a wave analyzer or selective fre-

b

gquency distortion meter will be moreaccurate
than those from a null type instrument at
lower digtortion levels, Distertion readinpgs
are somewhat dependent on tape. A reading
of 1% is normal at operating level while a
reading of 3% is5 normal at 6 db above oper-
ating level.

D. Flutter and Wow:

Flutter and Wow are produced by peri-
odic irregularities in tape speed and appear
aa cyeclic frequency deviations in recording
or reproduction. They can be measured by
means of any standard flutter bridge., Vari-
ations in amplitude as indicated on level
measurements do not constitute flutter and
are entirely due to tape coating variations.
R(—!ar]inga will be well under .Z"ﬁ at 15 inch,
25% at 7-1/2 inch, and .3% at 3-3/4 inch
speeds,

For more information on alignment or
performance checking, refer to Section 5,



SECTION 3
OPERATING PROCEDURE

3.1 REEL SIZE AND REEL EKNOBS:

The Model 350 is equipped to handle
either the NARTE 10-1/2" reel of tape or
‘the smaller RMA 5" and 7" sizes. The Reel
Size Switch (5504) adjusts tape tension ap-
propriately for the reel size used, On con-
sole or portable machines, position the small
reels on the turntable engaging the turntable
keys. For the large 10-1/2" reels, use the
Editing Knobs (catalog #1917) that have been
provided, Rack mount machines are supplied
with Hold=Down Knobs (catalog #4402) for
hath small and larse raalg,

NOTE: Always use reels of the same size

on both turntables, Operation with
one large and one small reel may result
in faulty braking action.

The #4402 reel hold-down knob (Figure
0) works in the following manner. A re-
movable pir in the bottom surface of the
knok engages a corresponding hole in the
turntable. A collet grips the turntable shaft
when the tep of the lnob is rotated, Two
spring-leaded balls hold the reel to the turn-
table, A pin in the side of the knob drives
the reel. The knob should be positioned on
the MARTE reels so that the removable pin
engages one of the turntable holes and ap-
proximately two thirds of the ball is exposed
above the reel. The knob should not be push-
ed down all the way, but should ride above
the turntable. Once the knob is positioned
carrectly, the NARTE reels may be removed
without remowving the knobs, When using the
knob with the small RMA reels, unscrew the
removable pin. The knob is used only to
prevent the reel from falling off the turn-
table, since three keys in the turntable drive
and center the reel, Lock the knob to the
shaft, aveoiding excess pressure on the reel
which could distort the reel Hanges,

3.2 TAPE THREADING:

Thread the tape as indicated in Figure
11. All new factory wound reels should be
unwound and inspected by running through at
Faul Forward before using them in the play
mode of operation, MNew tapes are usually
looped to the hub in such a manner that the
tape will not come fres of the raeel at the
end, This will prevent the Safety Switch
(5501) from disengaging the Capsatan Idler
from the Capstan which repulte in a flat be-
ing worn on the Capstan ldler Wheel, (Any

adhesive material accumulation on the reel
hub may also keep the tape from coming free
at the end of the reel, and should therefore
be removed with solvent,)

3.3 HALF TRACK OPERATION:

The handling of half track tapes on thia
machine is accomplished in the following
manner, The tape is threaded and cperated
as deseribed under TAPE THREADING and
TAPE MOTION. However, only the upper
half of the tape will be used on the half
track machine, To utilize the lower half of
the tapa, the full reel on the Takeup Turn=
table should be removed, turned over and
placed on the Tape Supply Turntable upside
down, Place an emply reel on the Takeup
Turntable. Repeat the operation as perform-
ed on the first track,

1.4 POWER:

Power is supplied through Power Switch
(S406), which must he turned on ta operate
the Electronic and Mechanical Assemblies,
The Mechanical Assembly and Electronic As-
sembly are individually fused by the 3 am-
pere Contral Circuit Fuse (F402) and the 1
ampere Electronic Fuse (F401),

3.5 SPEED SBWITCHES:

There are two switches associated with
operating speed, The Tape Speed Switch (3503)
determines the speed of the capstan drive
motor, and the Egqualization Switch (5402)
changes the egualization in the amplifiers
appropriately.

3.6 TAPE MOTION:

The tape motion is controlled by means
of four pushbuttons labelled Rewind, Fast
Forward, Stop and Play.

1. Play or Record: The tape i set into
Play motion at the speed selected by
the Tape Speed Switch when the Play
Button (5505) is depressed. The tape
must be completely stopped before
starting in this meode., To change from
Flay mode to the Record mode with the
tape in motion, press the Record But-
ton (S5403) on the Electronic Assembly.




2, dtop: Teo stop the tape while it is mov-
ing in any mode, press the Step But-
toen {(S502). The machine will stop auto-
matically if the tape should break er
run off either reel.

Fast Forward: The Model 350 can be
started in Fast Forward or switched
to Faast Forward from any of the op-
erating modes hy simply depressing
the Fast Forward button (5506),

Rewind: The Model 350 can be started
in Rewind or switched to Rewind from
any of the operating modes by simply
depresging the Rewind button (5507).
MOTE: In using either the Fast Farward
or Rewind mode, it is desirable to
remave the tape from direct contact with
the heads by ecpening the gate of the Head
Assembly. This will reduce wear on the
heads and prevent the oxide coating on the
tape from depeosgiting on the heads and im-
pairing their performance.

3.6.1 EDITING AND CUEING TECHNIQUE:

Indexing the tape as in editing or cue-
ing, ar when approaching the end of the reel,
is simplified by holding down a combination
of buttons, Tape motion can be reduced to a
slow creep by bholding down the Fast Forward
and Rewind buttens sirmmultaneously, and then
alternating between the two to control tape
direction. When the desired point is reached,
the Stop butten sheuld be held down until the
other buttons are released.

CAUTION: MNever press the Stop and Play
buttons in rapid seguence when
the tanpe is travelinpg at high speed in the

Rewind or Fast Forward rmeodes, This will
alrmost invariably break the tape since it
does not allew sufficient tirme for the tape
to stop before the Capstan Idler locks it ta
the Capstan.

3.7 PLAYBACK:

To play back a previously recorded
tape, turn the Meter and Ouiput Switeh (5205),
to the extreme left position designated PLA Y-
BACK-LEVEL. Then start the tape in mo-
tion ag indicated under PLAY. A Playback
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Level Control (E438) has been provided on
the front panel to adjust the tape level to
plug 4 VU sutput, [(Zerc eon the VU meter,)

3.8 RECORD:

To record 8 new pregram on previous-
ly recorded tape, or cn blank tape, turn the
Meter and Output Switch (5405) to the second
position from the left which is designated
RECORD-LEVEL. Turn the Record Level
Control (R409) clockwise until the level reads
0 (zero) on the VU Meter on the most in-
tense program peaks. The program can be
audibly monitored through either the Phone
Jack (J4035), or the Line Out Connector
(J404P) heafore the tape is in motion. This
direct monitor feature allews the progrzam
te be set up through the machine without ac-
tually recording during the set up period.
NOTE; For Correct meter calibration it is
important that the Line Qut be properly ter-
minated either external to the machine or
by the wusge of the Line Qut Terminaticn
Bwitch (5404).

When the program lewvel i1s properly
set, start the tape in motion as indicated un-
der PLAY, Then push the Record Button
(5403}, It is desirable that a delay of at
least 1/2 sccond occur hefore the Record
Butten is depressed, to allow switching tran-
siente to die out before recording is started
and prevent permanent magnetization of the
Recerd Head, The Record Indicator (I401)
next to the Record Button will now plow and
the meachine iz recording.

It is desirable to check the recard bias
and erage currents occasionally, In order te
do this, turn the Meter and Qutput Switch
(5105], to the positions designated BIAS and
ERASE, respectively, The erase is not criti-
cal and should read approximately zera on
the meter scale. The bias should read be-
tween -1/2 and +1/2 on the VU scale. The
bias is somewhat critical and must he kept
within the indicated range in order to record
the higher f{reguencies at 3-3/4 and 7-1/2
inch tape speeds.

The bias is adjusted by means of the
Bias Control (R460), lacated on the elactron-
ic chassis. The meter calibration for bias
measurcment can be checked as indicated in

SECTION 5.6.4,



SECTION 4
TAPE TRANSPORT MECHANISM

MNOTE: The Tape Transport Mechanism de-
scribed in this section is used in
machines of two basic types: those designed
for both recording and playback, and those
designed for playback only., References to
the Record Head and the Record mode should
be ignored by owners of machines designed
for playback only. All other particular dif-
lerences between the two types are specially
noted as the need arises.

4,1 THE MAJOR ASSEMBLIES

The Tape Transpurt Mechanism con=-
gigte of the following major assemblics:

A. Capstan Drive Motor (B501) - This is
an hysterisis synchronous motor whose
extended shait forme the Tape Drive
Capstan., The motor has two windings
to provide the twe tape speeds selected
by the Tape Speed Switch, (3503). The
Ceapstan Drive Motor starts operating
a6 soon &5 the tape is properly thread-
ed.

Takeup and Rewind Assemblies - Each
of these assemblies consists of an in-
duction motor (B502 and B503), 2 turn=-
tahle mounted directly on the motor
shaift, a brake housing agsembly, and a
flange for mounting the entire unit.
Theas wunita are not interchangeable,
the brake housing on one being the re-
verse al that on the other. The brakes
are solenoid-cperated, and are released
when the DBrake Solencids (K505 and
K&0b) are coergised,

Capstan Idler Agsgembly - This assem-
bly conaists of a swivel -mounted arm
and a rubber-tired idler wheel, The
action of the Capstan Idler Arm is con-
trolled by the Capstan Solenoid [(K501).
When the Capstan Solenoid is energized,
[it is energized in the Play or Record
modes enly) the movement af the arm
forces the idler wheel against the Cap-
stan, which then drives the tape at a
cenetant speed,

Reel ldler Assembly - This assembly
conpiste of a pulley, a spring-pivot-
mounted arm, a tape guide, and a fly-
wheel, The reel idler assemhbly serves
to smooth cout transient speed variations
in the tape systern.
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E. Takeup Tension Arm Assembly - This
assembly consista of a spring-pivot-
mounted arm, a tape puide, and 2 tape
guide hook, A Drivelock pin in the arm
shaft actuates the Safely Swilch (8501)
which stops the machine if the tape
breaks or runs off either reel.

Head Assembly - This assembly con-
siste of three heads (Erase, Record
and Playback f[rom left to right when
facing the machine) in a die-cast alu-
minum housing. MOTE: In machines de-
signed for playback only, dummy nosts
are substituted for the Erase and He-
cord Heads, The front shields for the
Record and Playback heads sre mount-
ed on the Head Gate., When the gate is
opened (during Fast Ferward or Rewind
operation) a set of Tape Lifting Fingers
raises the tape off the head faces to
reduce head wear,

Control Circuit Box - The Control Cir-
cuit Box houses moat of the control cir-
cuit, including all relaye and tension
adjusting resistors, All receptacles for
interconnecting cables between the Tape
Transport Mechanism and any acces-
goTy wunits with which it may be used
are mounted on the front panel of the
Control Circuit Box.

Control Circuit Switch Assembly - The
switches included in this 2ssembly are
as follows: four pushbuttons, for Be-
wind, Fast Forward, Stop, and Play;
two toggle switches, Reel Size and Tape
Speed; the Salety Swilch, a micro-switch
mounted under the top plate near the
Takeup Tension Arm shaft. These
awitches control the operation of the
Tape TransportMechanism in all modes,

4.2 THE TAPE TENSION SYSTEM

The purposae of the Tape Tension Sya-
temn i to provide proper tape tension in all
modes of operation, The principles of the
aystern can best be understood by studying
the operation of the takeup and rewind motor
aasembliea,

The Takeup and Rewind Molors are so
connected that when power is applied with
no tape threaded, the turntables, fixed to

their shafts, will rotale in opposite dircctions.



The Tape Supply Turntable, fixed to the Re-
wind Motor Shalt, will rotate clockwise. The
Tape Takeup Turntable, fixed to the Takeup
Motor Shaft, will rotate counterclockwise.

The torque of the motors in the Flay
and Record maodes is adjusted to eguality by
resistors R503 and R505, the tension adjust-
ing resistors in series with ewach motor. In
Fast Faorward,the torque of the Rewind Motor
ig greatly reduced by ingertion of additional
resistance (R504) in series with it. In Re-
wingd, R504 is ingerted in series with the
Takeup Mortor, The basic speration of the
tape tension system is illustrated in Figures
A, B, and G on the following page.

In the Fast Forward mode (Figure A},
the Takeup Mator operates at full torque, the
Rewind Motor at reduced torque, and the tape
ig simply pulled from the Tape Supply Reel.
Since the torque of the Tape Supply Turn-
table motor (1,¢., the Bewind Maotor) is ap-
plied in the opposite direction to the table's
rolation, the tape is held under conltinuous
tension as it is pulled from the reel,

In the Rewind mode, the aoperation just
described is exactly reversed, as shown in
Figure B.

In the Play or Record modes, beoth
motors operate at reduced torque and are
effectively isolated fromm each other by the
Tape Drive Capstan and the Capstan ldler
between which the tape is clamped, [Figure
C). From the point of view aof the Tape Sup-
ply Turntable, the capstan and idler action
exerts sufficient pull on the tape to over-
come the wopposing torque of the Hewind
Motor, which constitutes the hold back ten-
gion, From the point of view of the Tape
Takeuvp Turntable, the capstan and idlar ac-
tion is feeding the tape to it., The tape is
held under tension here, simply by wvirtue of
the fact that the takeup rate excaeeds the [esd
rate., (A tape loop will bhe thrown on the
right side of the Capstan whenever any mal-
function causes the feed rate to excead the
takeup rate,)

In the event that such a tape loop is
thrown, or the tape breaks, the Takeup Ten-
sion Arm will actuate the Safety Switch {5501)
and stop the machine., The Takeup Tension
Arm is not, strictly speaking, a part of the
tape tension system. Its primary function is
to cperate the Safety Switch.

The Reel Idler Assembly functions to
smoocth out any transients in the tension sys-
tern. For example, in sterting the tape in
the Play mode, the momentary strain transs=
mitted through the tape to the Tape Supply

Turntable when the Capstan ldler forces the
tape against the Capstan is extremely high.
This impulee could, under some circum-
stances, stretch or break the tape, or cause
the Tape Supply Turntable to overshoot in
starting., If the turntable did overshoot in
thig way, the momentary decreaze in hold
back tension would be sufficient to start a
transient nacillation in the tape tension sys-
tem. This osecillarion would be felt in the
Head Assembly where it would cause a peri-
ofdic variation in the distance of the tape from
the heads, This wvariation would be of suffi-
cient magnitude to appear as an undesirable
fluctuation in the sipnal level at the start of
recording or reproduction, The Heel [dler
Arm serves to absorb most of the starting
strain, and effectively prevents or minimises
the type of oscillation just deseribed, The
Reel Idler Pulley and Flywheel provide ad-
ditional stahility to the tape tension system
by smoothing out transients in the torgque of
the Rewind Motor.

4.2.1 BRAEE OPERATIOHN

Smooth brake operation is of primary
importance in maintaining proper tape ten-
sion while stopping the tape. Since the hold-
back tension, supplied by the trailing turn=-
table motor torgque, i3 lost as soon as the
Stop button is pressed, the maintenance of
tape tension then hecomes a funcrion of brake
cperation. The fundamental design consider -
ation in the brake systern is that the braking
foerce acting on the turntable from which the
tape is being pulled (the trailing turntable)
in any ol the modes of operation must always
execeed the braking foree acting on the turn-
table taking up the tape (the leading turn-
table) in order to prevent the throwing of
tape loops.

Befer to the Takeup Brake Assemhbly
as shewn in Figure 12, One end of the brake
kand is {ixed te the brake housing., The other
end is linked to the bhrake lever and is free
to meove, When the brake sclencid is de-
energized, the brake tension spring acting on
the hrake lever draws the brake band against
the brake drum.

It the brake drum is rotating clock-
wise [as viewed in Figure 12) when the brake
band is applied, the [riclional force will
cause the hand to wrap itself mere tightly
around the brake drum, the linked end eof the
band moving to the left. Braking forece will
be increased (i.e., the brake is self-energiz-
ing), If the drum is rotating countercleock-
wise, the process is the reverse, There will
be a tendency for the band to pull away from
the drum, decreasing the braking force [i.e.,
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the brake is self-relieved). The ratio of the
braking force in one direction to the braking
force in the other is called the brake differa-
ential., The hrake dilferential on this ma-
chine is approximately twa to aone.

The action of the braking svstem in
the various modes of operation is illustrated
in Figures D and E, opposite. In terms of
the discussion above, note that in all modes,
the greater hraking force alwawvs acts on the
trailing turntable., A portion of this increas-
ed braking force 18 exerted on the leading
turntable through the tape. Thus the tape re-
mains under tension as the system is brought
to a stop.

4,2.2 REEL SIZE SWITCH

Holdback tensien is not a constant in
any mode of operation. It varies directly as
a function of the torque of the trailing turn-
tahle motor, and inversely as a function of
the eifective hub diameter (i.e., hub diameter
including the tape wound an the hub) of the
trailing reel, That is, for a given torgue on
the trailing motor, the holdback tension will
increase as the effective hub diameter of the
trailing real dacreasas., Reducing the torgue
on the trailing turntable motor will decrease
the holdback teasion.

The haldback tension resistors which
adjust the torque of the Takeup and Rewind
motors ave factory-set for MARTDB 10-1/2
inch reels, I the smaller KMA reels are
uaed, the averall increase in the heldback
tension must be compensated far in order ta
prevent tape stretch. This is done by insert-
ing resistaor R502 in series with the Take-
up and Rewind moters thus reducingthe torgue
of both motors when the RMA reels are used.
Insertion is accomplished hy the Reel Size
Switeh, a SPST switeh placed across the
resistor R502.

4.3 RELAY OPERATION

The operation of the controal circuit re-
lays in the various modes can best be under-
stoaod by referring to the schematic of the
mechanical agsembly econtrel eirenits, Figure
3, while following this discussion. MNOTE:
All relay contacts in Figure 3 are drawn in
their de-energized positions. For convenience
in elreunit tracing, refersnces to relay con-
tacts in the following description are pre-
ceded by the letter D (de-energiacd) or B
(energized), to indicate the position of the
contacts in the mode being considered. Each
relay sequence described below begins with
the tape at a dead stop unless atheorwise
apecified,

4.3.1 PLAY

When the Play button (S505) is pressed,
both the Play Relay (K502) and the Capstan
Solencid (K501) are energized. They are held
energized through relay contacte EKADZ-1,
DKS503-1, DKS504-3, and the normally closed
Stop button (S550Z). The Capstan Idler is
forced againsl the Tape Drive Capstan, and
poewer is applied to the Brake Sclencids (K505
and K506) throcugh contact EK502-3, and to
the turntable molors threogh the contact
EKS02-2,thus releasing the brakes and star:-
ing the turntables. The recorder is now op-
erating in the Play mode at the speed select-
ed by the Tape Speed Switch (5503).

4.3.2 REWIND

When the Rewind butten (S507) is press-
ed, the Rewind Relay, (K504) is energiced.
This relay ig held encrgized through relay
contact ERS04-1, DK502-3, and the normally
clesed Stop butten (5502), The Brake Sole-
noids are held energized through contaet
EK504-3, Full power is applied te the Re-
wind Moter through contact EK504-2, and the
torgue of the Takeup Mator is reduced suf-
ficiently through resistor R504 to provide
proper holdback tension, The machine is now
in the Rewind mode.

4.3.3 FAST FORWARD

¥When the Fast Forward button [5506)
iz pressed, the Fast Forward Relay (K503)
is energized, and the Brake Solenoids are
energized through contact EK503-3, The Fast
Forward Relay is held energized through
contacts EK503-1, DK504-3, and the normal-
ly closed Stap button (5502). Full power is
applied to the Takeup Motor through EK503-2,
and the Rewind Motor torgque is reduced
through R504 Lo provide proper hold bhack
tension. The machine is now in the Fast
Forward mode.

4.3.4 STOP

When the tape is in motion in any mede
and the Stop button (S502) is pressed, the
Erake Solenoids and all relays are de-cner-
gized, The brakes are applicd to both turn-

‘table motors. The Capstan Drive Mcotor will

continue to operate so long as Lhe lape re-
maing Lhreaded.

4.3.5 BAFETY INTERLOCKS

When the tape is moving in eilther of
the high speed modes {Fast Forward or Re-
wind] it is not possible to sawitch to the Play
mode without first pushing the Stop button.
In Fast Forward, contact EK503-1 interlacks
the Play Relay and Capstan Solenaid. In Re=
wind, EK504-3 is the interlock., CAUTION:
If the Stop and Flay buttons are pressed in
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rapid sequence when the tape is in either
high speed mode it will almost invariably be
broken. Always allow time for the tape to
stop completely when switching from the fast
modes to Flav.

44 ROUTINE MAINTENANCE

The routine maintenance program oul-
lined below should he ecarefully followed if
proper performance is expected of the ma-
chine at all times. It is recommended that
an Operation and Maintenance Log be kept.

4.4,1 CLEANING

The Ceapstan, the head faces and tape
guides should be cleaned daily with ethyl al-
cohal applied with a soflt cloth. WARNING:
DO NOT USE CARBON TETRACHLORIDE
TO CLEAN HEADS, IT ACTS AS A SOLVENT
ON THE PLIOBOND WHICH BINDS THE
LAMINATIONS TOQGETHER.

The capetan idler wheel should be clean-
ed wesekly with ethyl alcohol applied with =
soft cloth. Great care must be taken to see
that oil does not reach the rubber tire. Avoid,
as much as possible, touching the tire with
the fingers,

The tire will gradually pick up the Ju-
bricant with which most tape manufacturers
impregnate their tapes, This condition is
unavoidable. The lubricant plays an impeor-
tant part in reducing flutter, head wear and
tape squeak, It also permits more uniform
head cantact, and thereflore reduces high fre-
gquency amplitude wvariation.

In general, failure to keep the idler
wheel tire free of tape lubricant or any other
oil by weekly cleaning will eventually result
in loss of positive drive at the Capstan -
particularly toward the end of a reel when
holdback tensian is highest.

4,42 LUBRICATION

The following parts of the Tape Trans-
port Mechanism require lubrication every
three months, or after every lhousand hours
of gperation, whichever occurs first.

A. Capstan Drive Motor, The upper sleeve
bearing of the Capstan Drive Motor
should be lubricated with one of the
following recormmmended oils or its equiv-
alents

Gulf Qil & HRefining Company -
(Gulfcrest A)
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Standard O:l Co. of Indiana
(Stanocil #1B or #25)
Socony Vacuum 0Oil Co.
Gargoyle DTE Light

For proper lubrication, the Drive Motor
should be removed., To dismount the
maotor, remove the four screws that
hald it to the top plate and unplug the
motor connector (P504P) from its sock-
et (J5045). (One of the meotor mounting
screws is below the Capstan Idler. Far
access, hold the idler back.,)] The oil
hole will be found in either the top ar
the side of the motor end bell, depend-
ing upon the motor manufacturer. Lu-
bricate with ten drope of one of the
recormnmended luhricants and replace
motor. After replacement, check the
capstan idler pressure and if neces-
sary readjust as indicated.in 4.5.3,

Capstan Idler. Remove the dust cap on
the wheel hub hy prying up gently. Lu-
bricate by saturating the felt washer
with no more than 6 drops of SAE 20
o1l.

or the wheel will throw oil in upera-
tion. Should oil spill on the rubber tire,
clean immediately with ethyl alcohel.

MNOTE: The Reel Idler Assembly, the Take-

up Tension Arm Assemhbly and the
Takeup and Rewind Motors contain ball bear-
ings, and require no lubrication.

4,4.3 HEAD DEMAGNETIZATION

Oceasionally, the heads may hecome
permanently magnetized through an electrical
fault in the amplifiers, improper use of the
machine, or by coming in contact with a
magnetized object, Magnetized heads will
cause an increase of 5 to 10 db in noise
level, and may ruin good lapes by partially
erasing high frequencies. The full dynamic
range of the machine cannot be realized if
the heads are magnetized,

Any phenomena that tend to put a large
unbalanced pulse through the record head will
magnetize it. 1f the following precautions are
cbserved, no difficulty should be experienced.

A, Do not remove any tube from the record
amplifier while the machine is record-

ing.,

B. Do not connect or disconnect input leads
or head leads while recording,

C. When putting the machine in the Hecord

mode, wait a hali second between the
pushing of the Play and the Record but-



tons to allow motor and selenaid switch-
ing transicnots to die out before the
Fecord Head is connected, in order to
prevent permanent magnetization of the
head.

Do not saturate the
with abnormally high input signals,
Such sipgnals would be 10 db greater
than tape saturation or approximately
30 db greater than normal ocperaling
level.

record amplifier

Do not test continuity of the heads with
an ohm meter,

Should the heads become magnetizned,
they can be demagnetized readily with an
AMPEXgHead Demagnelizer {Catalog T04).
The following demagnetization procedure
should be periormed: Throw the Power
awitch OFF, Plug the Demagnetiser inte a
117 volt AC source, Bring the tips of the
demagnetizer in close proximity to, but
preferahly’ not in contact with, the head
core stack, Hun the tips of the demagne-
tiwer up and down the entire length of the
core stack [the tips should straddle the
gap) three or four times. Remove the de-
magnetizer very slowly allowing the influ-
ence of its AC field to die off gradually.
This operation need be performed only on
the Record and Playback heads, as the
Erasc head will demagnetize itself, In the
event demagnetization is not effected, re-
peat the process several times,

Should the Capstan or tape guides
come magnetized through contact with some
magnetized object, a few passes up and
down their length with the head demagne-
tizer and then slow withdrawal should suf-
fice to demagnetize them.,

4,5 ADJUSTMENTS

The mechanical assembly s shipped
from the factory with all adjnstments sel lor
correct performance, It should not be neces-
sary to change any adjustiment before putting
the machine into aservice, unless ehipping
damage has occurred. In the course of wear
in narmal or in the event of com-
ponent failure, and replacement of parts,
some readjustments may be necessary. The
recommended  procedures for miking such
adjustmenta are detailed below. The locations
of all adjustment points are shown in the
figurea at the rear of this book.

BEETWICE,
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4.5.1 TAKEUP AND REWIND TENSION

Takeup and rewind tensiens are adjust-
ed by the slides on resistors R503 and R505,
The torgque of both the rewind and takeup
motors must be adjusted to six cunces at
MNARTE Reel hub diameter. This is done as
follows:

A. Place an emplty 10-1/2 inch NARTE
reel an the Tape Supply Turntable.

Take = piece of string about thirty
inches long, and tie a small loop at
each end.

Attach one loop to the tape anchor on
the reel hub, and the other loop to a
spring scale (D to 18 oz. preferred).

Hold the Safety Switch closed by taping
the Takeup Tension Arm in the switch-
on porition with a piece of scotch tape
or masking tape.

Press the Play bulton and read the pull
as the string is wound onto the hub. It
is advisable to "follow" the string in
alowly, taking the reading while the
turntable is in steady motion. (The static
pull of the turntable may produce a
reading slightly higher than the steady
motion reading.) NOTE: Most spring
scales,when held horizontally, will show
a mern reading different from the nor-
mal scale zero., Allowance for this er-
ror should be made when taking read-
ings.

F. Adjust R505 for a gix sunce scale read-
g,

G. Repeat the entire procedure onthe Take-

up Turntable, adjusting R503 for six

ounces.

45,2 BRAKE TENSION

Brake tengsion is adjusted with no pow-
er applied to the machine. Adjustments are
made at the two pointe shown in Figure 12,
The procedure is as follows:

A. Place an emply 10-1/2 inch MARTB
reel on the tape Supply Turntable.

B. Tie a loop at each end of a piece ol
string ahout thirty inches long.

C. Attach one loop to the tape anchor on

the reel hub., Wind the string on by
turning the reel clockwise by hand.



FOR PRECISIOM WOBRK WHICH SHOULDNOT
BE ATTEMPTED IN THE FIELD, ASSEM-
BLIES WITH DEFECTS IN PARTS OTHER
THaAN THOSE LISTED A5 REPLACEARBRLE
SHOULD RE RETURNED TO THE FACTORY
FOR REPAIR OR REPLACEMENT.

1.6.1 PACKING PRECAUTIONE FOR MOTQRS

In packing motors for return to the
factory, particular care should be taken in
order to avoid the bending of their shafts in
transit. When packing a Capstan Drivemotor,
always remove the fan and flywheel from the
moter shaft. Retain the fan and send the fly-
wheel with the motor.

1,6.2 BRAKE RECONDITIONING AND RE-
PLACEMENT

Brake linings may be reconditicned in
place by the following procedure: Mix one
level tablespoon of graphite with 8 sunces
of carbon tetrachloride. Apply te the brake
linings with an oil can., (Be sure the can is
free of all traces of o11.) Afler re-graphit-
ing, the turntahle maotors shounld be run for
ten minutes with the brakes on in order ta
wear in the graphite. This can be accom-
plighed either hy disconnecting the brake
golenvids temporarily, or by remaoving one
of the clevia pins in the hrake linkapge to
prevent the brakes from being released when
the sclenoids are energized.

If the hrake linings are too badly warn
te respond to this reconditiening procedure,
the brake band assemblies should be replaced
as follows, referring to Figure 12:

A. Dismount the Brake Housing Assembly
by removing the screws that hold it to
the motor, taking care not to drop or
lese the spacers under the housing.

Unhook the Brake TensionSpring, Loos-
en, but do not remove, the two socket-
head screwes in the Brake Band Link
by inserting a socket-head screw key
(i.e., an Allen wrench) between the two
Brake Solenoid Links.

Pull the Solenoid Plunager out of the
Solenoid, and the Brake Band will come
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free of the Link. Note that this end af
the band is slotted,

RKemove the two screws Lhat hold the
alher end of the Rrake BRand to the
housing., Note that three clamping ele-
ments are involved: the clamp, and two
spring-steel leaves, and that the as-
sembly order, from the housing wall out
15 brake band, long leaf, short leaf, clamp.

Inmediately before installing the new
brake band assemmbly, il should be
pressed flat between two boards in a
vige in order to compress the felt lin-
ing. If this iz not done the lining will
be too thick to permit free rotation of
the brake drum after installation, and
will result in dragging brakes and im-
proper brake differential. Once the
band is installed, the [elt will no long-
cr swell, as it does relatively quickly
when the bands are not bent in theix
normal curve,

To install the new brake, insert it
through the heole in the housing, meking
sure the lining faces in toward the cen-
ter, and secure il lo the housing.

Inscrt the Selennid Plunger and slip the
slotted end of the Brake Band back be-
tween the Brake Band Link and Clamp.
DO NOT TIGHTEMWM THE SCREWS IN
THE LINK.

Re-mount the Brake Housing Assembly
on the motor. (Be sure to install the
EpACers.)

FPush the Sclencid Plunger down until it
bottome, Adjust the depth of insertion
of the Brake Band hetwsen the Link and
Clamp so that the Bralke Drurn rotates
freely with no drag: then, tighten the
screws., CAUTIOMN: If the band is set
too far forward in the link, it will buckle
slightly when the Solenoid Plunger is
bottomed by hand, If this condition exists
the plunger may not bottorn when the

soclencid is energimed.

Re-install the Brake Tension Spring.

Run the brakes in for ten minutes aa
desecribed in the reconditioning proce-
dure above, and then adjust the brake
tension as described in Section 4.5.Z.
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SECTION 5
ELECTRONIC ASSEMBLY

The Electronic Assembly consists of a
Fecord Amplifier, a Playback Amplifier and
a Bias and Erase Oscillator on one chassis,
The Power Supply is mournied vno a separate
chassis,

5.1 RECORD AMFPLIFIER

The Record Amplifier consists of four
stages; a high-grin pentode pre-amplifier for
microphone and balanced bridge inputs (V401,
125J7), two tricde-connected-pentode ampli-
flers (V402, V403, two 125J7), and a constant-
current teiode output stage (V404, HCE5 fOJE).

One of three available input circuits
can be selected by the Input Transfer switch
{S401), When 5401 is in the UNBALANCED
BRIDGE position, the input transformer (T401)
and the input pre-amplifier (V40l) arve by-
passed, and the signal is fed to the grid of
V402 through the Record Level Control (R409).

Separate high frequency pre-emphasis
for each speed is provided by the Record
Equalizers {C406 or C407 and R413) between
V402 and V403, and the LC combination in
the cathode return of V404. Egualization is
changed by the Egualisation Switch [S402).

The output of the constant current arm-
plifier (V404} iz fed to the Record Head
through the coupling condenser (C412). The
Noise DBalance BPBridge (R422, R423, Rd424,
H425) serves to counterbalance any leakage
current Irom C412 or any asymmmetry in the
Bias Qscillator (V408) outpul, cither of which
world tend to magnetize the Recoard Head
permanently and result in an increass of S
te 10 db in noise level, and the introducticn
of gecond harmooic distorlion.

When the Recard hutton (S403) 13 press-
ed, the Record Relay (K401) is energized
through contact K502=1 of the Flay Relay {in
1t energized position), K503-1 of the Fast
Forward Relay {(de-energized), and H504-23
of the HRewind Relay ([de-energized). The
Record Belay therefore cannct be cnergized

unless the machine is in the PLAY mode,
(See Figures 1l or 2, and 3.}

5.2 PLAYEBACK AMPLIFIER

The Playback Amplifier iz & three-
stage pentode amplifisy which provides a +4
VU 600 ohim output at the Line Qut Connect-

or (J404P), The feedback loop of the [irst
stage (V405) includes the Playback Egualizer
(R435 and C417) which provides a suitable
RO for Playback de-emphasis, A [eedback
loop arcund the last two slages (V405, Va07)
gerves to minimize distortion,

6.3 BIAE AMD ERASE OBCILLATOR

The Bias and Erase Oscillator {(¥408)
iz a conventional push-pull triode cscillator
which prevides a 100 KC signzl to the Erase
and Record Heads,

6.4 VU METER AND MONITORING

Visval and audible monitoring checks
are provided by the VU meter (M401) and the
Phone Jack (J4035). With the Meter and Out-
put Switch |540%) in the Erase position, the
VU is connected across B453 and indicates
erass current. With 5405 in the Bias posi-
tinn, the V1 iz across BR459 and indicates
Bias current., The VU is acroszs the Play-
back Amplifier output in both the Playback
and Record positions of 5305, In the Play-
back posilicn, the VU monitors the complete
playback circuit from Lthe Playback Head to
the Line Out (J404P). In the Record position,
the last two stages of the Playbaek Ampli-
fier are disconnected from the first stage
and are fed by the output of the first two
stages of the Record Amplifier {picked off
R428, Lhe Record Galibration Gonlrol).

3.5 POWER SUPFLY

The Power Supply (Figure 4) provides
6.3 volt AC heater power, 12,4 volt DG heat-
or power (through a foll wave seleniwm ree-
rifier, SRE0L) and the plate supply through a
SY3G Full Wave Rectifier.

5.6 ELECTRONIC ALIGNMENT

Alignment ceonsists of making all ad-
justments necessary for proper electrenic
performance. A recorder “out of alipnment'
may be characlerized by poor {requency re-
sponse, high noise, low output, high distor-
tion, or a combination of these faults. All
Arnpex recordera are correctly aligned at
the factory just before shipment. It should
not be necessary to realign the recorder on
arrival. Should there be & doubt at any time



concerning the condition of the recorder, it
18 suggested that a rapid overall perform-
ance checkh be made as described in Section
2. Realignment is called for only if perform-
ance does neot fall within the limits given in
Specifications,

The following two sections should be
thoroughly abserbed befores going on to the
details of alignment procedure,

5.6.1 ALIGNMENT AND TEEST EQUIPMENT
REQUIREMENTS

The [ollowing lisl covers the minimum
equinment requirements for proper align-
ment and testing,

A, Aundio Qscillator - Hewlett—Fackard
Madel 200C or equivalent.

B. Yacuum Tube Voltmeter - Hewlett-
Fackard Model 400C or eguivalent.

<. Ampex Alignment Tape

For 3=3/4 = T=1/2 inch machines =
Ampex Catalog #5503

For T=1/2 = 15 inch machines - Ampex
Catalog #4494

Both of these tapes are recorded at 10
db below Operating Lewval, The Calalog
#5563 tape is recorded at 7-1/2 inches
per second, the #4494 at 15 inches per
second. Each tape contains voice an=-
nouncements for the lollowing tone se-
quence; playback head asimuth check
tone, reference tone for playback level
adjustrment, tone servies for playback
response check.

D. Ampex Head Demagnetizer - Ampex
Catalog #7704,

E. High Impedance Headphones
F. 1/4" Hexagonal Socket Wrench

5.65.2 GENEHAL PRECAUTIOHNS

It 5 always advisable to demagnatize
the record and playhack heads BEFORE put-
ting an alignment tape on the machine, Mag-
netization of the heads will cause partial
erasure of the high freguencies on the tape
and make 1t useless aa a standard, Demap-
netization procecure is given in Scetion 4.4.3,

The amplifier cutput must always be
terminated in 000 ohms when testing or alipn-
ng. Bither put the LINE TERMINATICN

switch (5404) in the OM position or termi-
nate the LINE OUT externally with a 600 ohm

resistar.,

It is not necessary to dismount the
Electronic Assembly from the console or
case for most alignment procedures. The
procedures that reguire bench adjustraents
are specially noted as they agpear. CAUTION:
There are a few dislinct cifferences between
adjusting a 3-3/4 - 7-1/2 inch machinc and
a 7-1/2 - 15 inch machine, Fead the pro-
cedures carefully where these dilferences
are indicated.

A veaeuum tuhe voltmeter is not strictly
necessary in most of the procedures out-
lined, as the internal VU meter serves ade-
gquately. Only in cases where levels fall in
the less sensitive ranges of the VI meter is
a8 VIVM called for, Corresponding readings
af VU meter and VIVM are given wherever
applicable.

5.6.3 PLAYBACK CIRCUIT ALIGNMENT

Flayback circuil alipnment consiste of
the following:

A, Playback Head Alignment (Steps 1,
2, 3, 4, 5)

Playhack Level Setting [Step 6)
Flayback Response Check (Step 7)
N. Playhack Eguoalimation [Step 8)
A, Playback Head Alignment

1. Throw the Line Termination Switch
&404) ON. Throw the Tape Speed
Switch (5502) and the Egualization
Swilch (5402) to HIGH. Turn the Meter
and Output Switch [8405) to PLAY-
BACK-LEVEL. Set the Playback Level
Contrel (R438) at mid-scale.

2. Connect a VTVR to LINE OUT (J404F),
strapping Pins | and 2 together. Ceon=-
nect high impedance phones to Phone
Jack (J4035).

3. Remove the twno acrews from the top
of the Head Housing Cover, and pull
the cover gently up and back to re-
move it. [The heads, [rom lell to
right, when facing the machine, are:
Erase, Record, and Playback,] The
left-khand elastic stop nut on top of the
Record and Playback heads ie the azi-
muth adjust. CAUTIOMN: NEVER AT-
TEMFT TO ADJUST ANY OTHER NUT
OR SCREW ON THESE HEADS,

-1%a



LA

Thread the appropriate alignment tape
on the machine {sece Section 3.6.1 C),
and press the Play button. The first
tone on the tape ie for PFlavback Head
alignment.

Using a 1f4 inch hexagonal socket
wrench, adjust the left-hand elastic
stop nut an top of the Playback Head
for maximum output as seen on the
VU or the VIVM.

B, Playback Level Adjustment

-

=

The second tone on the tape is for
Playback Level adjustment. Adjuast the
Playback Level Control (R438} for a
reading of -10 on the VU (-6 DEM on
the VTVM)., CAUTION: THIS SETTING
MUST BE RETAINED UNTIL THE
RECORD LEVEL METER CALIBRA-
TION HAS BEEN ADJUSTED AS DE-
SCRIBED LATER. IT 15 SUGGESTED
THAT THE SETTING BE MARKED
BY 4 PENCIL LIME ON THE FACE
PLATE.

¢, Playback Response Check

7.

The next series of tones is for check-
ing the [reguency response of the Play-
hack Head and Amplifier, I the play-
back circuit is properly aligned, the
response will meet specifications at
both speeds available on the machine.
II the response does nmot meet speci-
fications, one ol the following 1s indi=
cated:

{a) Worn or otherwise faulty Playback
Head.

Faulty alignment tape. [High fre=
quencies partially erased by pass-
ing over magnetized heads.)
Flayback Amplifier improperly
rqualizsed. (See Step 8, which fel-
lows.)

()

(<)

D. Playback Equalization

B.

setting will uasually be
found most convenienl as a bench
precedars, The curves to which the
rmachines are aet at the factory are
shown in Figure &, Note that the
T-1/2" and 1% Plavback curves are
identical. The 3-3/4" curve differs,
hut ia not adjustable. Therelore, Play -
back egualization need be set only at
the 7-1/2" speed on any machine,
With the Equalization Swilch set for
the 7-1f2" gpeed, conmect an audia
cscillator and VIVM as shown in Fig-
ure &, and adjust the Flayback Equal=-
1mer (K435) to give the (reguency re=

Egqualization

=Z20=

5.6.4

spanse of the T-1/72" - 15" curve,
Deviation from this eurve iz not rec-
emmended, CAUTION: IF IT HAS
BEEM NECESSARY TO ADJUST THE
PLAYBACK EQUALIZATION, AS DE-
SCRIBED ABOVE, GO BACK AND RE-
PEAT STEP & BEFCRE PROCEEDING
AMY FURTHER.

ERASE AND RECORD CIRCUIT ALIGN-
MENT

Erase and Record Circuit Alignment

consiatz of the following:

AL
B.
c.

Lx.

E.

F.

G.

Erase Adjustment (Steps 1, 2)
Bias Adjustment {Steps 3, 4, 5. 6)
Bias Meter Calibration (Step T)

Record Level Meter Calibration (Steps
&, 9)

Record Head Alignment (Steps 10,11)

Record Egualization and Response
Check (Steps 12, 13, 14, 15)

15" Equalization (Steps 12, 13)
T-1/2" Egqualization (Stepe 12, 14)
3-3/4" Equalization [Steps 12, 13)

MNoise Balance Adjustment (Step 16)

AL Erase Adjustment

1,

2.

Thread a new blank tape on the ma-
chine.

Turn the Meter and Output Switch
[5405) to the ERASE position. Puat the
machine in the Record mode and read
the erase current indication of the VU
meter. The reading should be approx-
imately zerc. (Since line vollage has
some cffect on erase current, varia-
tions of L1 db in the meter reading
may be expected, Do not readjust the
Erase Trimmer if the reading falls
within this ranpe.) To adjust erase
current, hack aff the Erase Trimmer
[C438) to minimum capacity (eloclk-
wise), and then increase the capacity
until the VU meter reads approxi-
mately sero. CAUTION: THE EBRASE
CURRENT ADJUSTMENT HAE A DI-
RECT EFFECT ON BIAS CURRENT
AND SHOULD NOT BE CHANGED AF -
TER THE BIlAS ADJUSTMEMNT HAS
EEEMN MADE AS DESCRIBED BELOW.
THE BlAS ADJUSTMENT WILL NOT
AFFECT THE ERASE CURRENT.



B, Bias Adjustment

ER

o

Turn the Meter and Output Switch
{5405) 1o the PLATBACK-LEVEL po-
gition. Turn the Input Transfer Switch
(8401} to the UNBALANCED BRIDGE
position. Throw the Tape Speed Switch
(5503) and Egualization Switch (5402)
to HIGH.

Gonnect an audio oscillator te the
LINE IN (J4018) strapping Pins | and
2 together.

For a 3-3f4" - 7-1/2" machine, set
the audio oscillator frequency at 500
cycles, Fer a 7-1/2" 15" machine
set the oscillator at 1000 cycles,
[These are the optimum irequencies
for adjusting Record Bias on the two
machines, The adjustment is made al
the higher of the two speeds available
on any machine, and serves for both
speeds.) Put the machine in the Record
mode, and adjust the Record Level
Control (R409) fer a reading of ap-
proximately zerc on the VU, (approxi-
mately +4 DBM on the VITVM],

Adjust the Eias Control (R460) for
maximumn output as seen an the VU
ar WTVM,. (It is desirable to be with-
in at least 1/2 db of the maximum
efficiency point in order to achieve
wide frequency range recording al the
lower of the twe availakle speeds))

C. Bias Meter Calibration

7

With the machine still operating as
described under DBias Adjustment,
above, turn the Meter and Output

Switch to the RECORD-BIAS position.
Adjust the slide on the Bias Meter
Calibration resistor (R459) for a sero
reading on the VU meter, [+4 DBM
on the VTVM).

p. Recard Level Meter Calibration

4.

With the machine operating as describ-
ed in the last step, turn the Meter and
Output Switch to the PLAYBACK-
LEVEL position, and re-set the audio
oscillator ta 250 cycles. Setthe Record
Level Control (R409) for a reading of
zerc on the VU (44 DBM on the
VIVM). BE SURE THE PLAYBACGE
LEVEL CONTROL [S STILL SET AS
DESCRIBED IN SECTION 5.6.3 STEP
6.

Turn the Meter and Output Switch to
the RECORD-LEVEL positien, and ad-

—21-

just the Record Level Meter Calibra-
tlon resistor (R428) for a reading of
zerc on the VU («¢ DBEM on the VTVM).

E. Record Head Alisnment

10,

11,

Set the audis aseillator at 15,000 cy-
cles, (10,000 cycles for 3-3/4" - T-1/2"
machines) and be sure the Tape Speed
and Equalization switches are oo HIGH.
Turn the Meter and Oulpul Swilch to
the RECORD-LEVEL position, Set the
Record Level Control (R409) for a
reading ol =10 on the VU (-6 DEM on
the VIVM), (For 3-3/4" - 7-1/2" ma-
chines, aet for -16 DBM on the VTVR.)

Turn the Meter and Qutput Switch to
the PLAYBACK-LEVEL position. With
the machine in the Record mede, ad-
just the left-hand elastic stop nut on
top of the Record Head for maximuam
gutput as seen on the VI or VTVM.
Several peaks may be noted. Always
choose the peak of greatest amplitude,
MNOTE: The Flayback Level Control
(R438) may be set [or increased pain
o that this and the following adjust-
ments may be made in a more sensi-
tive meter range., CAUTION: WHEN
REPLACING THE HEAD HOUSING
COVER, DO MNOT TIGHTEN LDOWHN
TOO HaRD OM THE SCREWS, OR
THE HEAD ALIGNMENT MAY BE
DISTURBED BY BOWING OF THE
HEAD MOUNTING PLATE.

F. Kecord Equalization and Response Check

12,

13,

Unlike Playback Amplifier Equaliza-
tion, Record Amplificr Bqualization
must be adjusted at both speeds awvail-
able on any machine. The curves
shown in Figure 7 are those te which
the machines have been set at the fac-
torv,uaing a typical professional gual-
ity tape. If the factory settings de not
produce & flat response on the tape of
your choice, do net hesitale Lo read-
just the equalization (bias must he re-
adjusted as well). The following pro-
cedure will produce a [lat overall re-
sponge  for any pratessional gualily
tape,

15" Kgualizalion

Ser the Tape Speed Switch and Equal-
ization Switch fer 15" apeed. Set the
audio oscillater at 250 cycles, Turn
the Meter and Culput Switch to the
RECORD-LEVEL position and set the
Record Level Control [(R409) for a
reading of -10 on the YU (-6 DEM on



14.

the VITV¥M). Switch to the PLAYBACH-
LEVEL position. {The Playback Level
Caontral, [R438) may be set for in-
creased gain if desired.) BRe-set the
audio oscillater to B,000 eycles, put
the machine in the Becord meode, and
adjust the appropriate Hecord Egual-
izer for a reading of -10 on the VU
(-6 DBM on the VTVM)., Frequency
response should now be within speci-
fieations, and can he checked hy
sweeping the oscillator through the
ranpe specified in Section l.

T=1/2" Equalization

Set the Tape Speed Switch and Egqual-
izatien Switch for T-1/2" speed, Set
the audio ocscillator to 250 cycles.
Turn the Meter and Output Switch to
the RECORD-LEVEL pasition and set
the Record Level Control for a read-
ing of -16 DBM on the YTVM. Switch
te the PLAYBAGCK-LEVEL position.
{The Playkback Level Contral may be
gset for increased gain if desired,) Re-
set the audic oscillator to 8,000 cy-
ecles, put the marchine in the Record
mede, and adjust the appropriate Hecord
Equalizer for a reading of -15 DBM
on the VTVM. Frequency rasponsse
should now be within specifications,
and can be checked by sweeping the
oacillater throuph the range specified
in Section 1.

22
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3-3 /4" Egualization

Set the Tape Speed Switch and Equal-
ization Switch for 3-3/4" speed. Set
the audis ecescillator to 250 cycles.
Turn the Meter and Output Switch to
the RECORD-LEVEL position and set
the Record Level Contrel for a read-
ing of -16 DBEM on the VTVM. Switch
to the PLAYBACK-LEVEL position.
(The Playback Level Control may he
et for increased gain if desired.)
Re-set the sudio oscillater to 6,500
cycles, put the machine in the Record
mode, and adjust the appropriate Re-
cord Equalizer for a reading of -16
Dpy on the VTVM. Freguency re-
sponse should now be within specifi-
cations, and can be checked by sweep-
ing the oscillator through the ranpe
specified in Section 1.

G. Noise Balance Adjustment

The Noise Balance Conlrol [(R424)
ghould never be touched unless the
heads heve first been thorocughly da-
magnetized as described in Section
4,4,3, If a crackling noise is =8till
heard in the output after head demag-
netization, connect 2 1| MED condenser
across the LINE OUT and adjust R42a
for minimum Record noise as read on
& gensitive meter or heard in a loud-
speaker connected to the output through
a power amplifier.



SECTION &
PARTS LIST

This Parts List provides all informa-
tiun necessary f[or ordering complete equip-
ment or any replacement part. The list is
divided as follows:

6.1 Complete Equipment

6.2 Tape Transporlt Mechanism

£.3 Electronic Assembly

6.4 Power Supply

6.5 Miscellan=ous

Do not wse schematic reference num-
bers when ordering parts., The Ampex Cata-

log Mumbers are the exact designations for
all parts used in Ampex equipment.

ALWAYS INCLUDE THE FOLLOWING IN-
FORMATION WHEN OBRDERING PARTS:

Medel Mumber eof Machine
Serial Mumber of Machine
Ampex Catalag MNumber of Part

Description of Part

475-17 Half Track Head Aa-
sembly far Maodel 350, Serial
#53F147.

Exammnple:

IMPUBRTANT: Read Section 4.6 ¢n Replace-

ment of Parte before disae-
gembling any unit requiring a replacement
part,

Ampex

Catalog
6.1 MODEL 350 (Complete Equipment) Number
Rack Mount, 7-1/2" - 15", Full Track, 60 Cycle Power 5TV
Rack Mount, 7-1/2" = 15", Half Track, &0 Cycle Power 5TIT-1
Rack Mount, 7-1/2" - 15", Full Track, 50 Cycle Power ETIT-2
Rack Maunt, 7-1/2" - 15", Half Track, 50 Cycle Power 5717-3
Rack Mount, 3-3/4" - 7-1/2", Full Track, &0 Cvcle Power 5720
Rack Mount, 3-3/49 - 7-1/2", Half Track, 60 Cycle Power 5T20=1
Rack Mount, 3-3/4v - 7-1/2", Full Traclk, 50 Cycle Power RT20-2
Rack Mount, 3-3/4" - 7-1/2", Half Track, 50 Cycle Power RTa0-1
Console, 7-1/2" - 15", Full Track, 60 Cycle Power ATI18
Conscle, 7-1/2" - 15", Half Track, 60 Cycle Power 5718-1
Console, 7-1/2" - 15", Full Track, 50 Cycle Power 5718-2
Gonsole, 7-1/2" - 15", Half Track, 30 Cycle Fower 5718-3
GConscle, 3=3/ 4" . F=1/2", Full Track, 60 Cycle Power 5721
Conscle, 3=3/4""- ¥=1/2", Half Track, &0 Cycle Power 5721-1
Console, 3=3/4" - T=1/2", Full Track, 50 Cycle Power BTZ1-2
Console, 3-3/4" - ¥-1/2", Half Track, 50 Cycle Power ATZ1-3
2 Case Portable, T-1/2" - 18", Full Track, &0 Cycle Power 5719
2 Case Portable, 7-1/2" - 15", Half Track, &0 Cycle Pawer 5719-1
¢ Case Portable, T-1/2" - 15", Full Track, 50 Cycle Power 5719-2
2 Case Portable, 7T-1/2" - 15", Half Track, 50 Cycle Power 5719-3
? Case Portable, 3-3/4" - 7-1/2", Full Track, €0 Cycle Power 5722
? Case Portahle, 3-3/4" - 7-1/2", Hall Track, &0 Cycle Power 5722-1
2 Case Pertable, 3-3/4v _ 7-1/32"V, Full Track, 50 Cycla Power 3TZE=2
Z Case Portable, 3-3/4" - 7-1/2", Half Track, 50 Cycle Power 3T2L-3

ORDER PARTS BY AMPEX CATALOG NUMBER ONLY!

21,



Ampex
Reference Catalog
Number Description Number

6.2 TAPE TRANSPORT MECHANISM (Catalog #5700,-1,-2,-3)

Drive Motor Assembly {Complete] See MNote 1

P-1/2 - 15 i.p.s. 60 Cycle Motor 6150
7-14/2 - 15 i.p.5. 50 Cyecle Motor B151
3-3/4 - 7-1/2 i.p.s. 60 Cycle Motor S585
3-3/4 - 7-1/2 i.p.s. 50 Cycle Motor 5778
Takeup Assembly [Complete) 9451
Takeup Motor Assembly 7558

Includes Motor, Mounting Flange,
Brake Drum, and Turntakle with Pad.

Individually Heplaceable Parts

Brake Housing 317
Erake Band Assembly (band & lining) 128
Brake Band Leaves T20-1 &

Ti0-2
K-305 Brakes Solenoid 337
Brake Tension Spring 322
Turntable Pad LT

Rewind Assembly (Complete) 9452

Rewind Motor Assembly 7558

Includes Motor, Mcunting Flaage,
Brake Drum, and Turntable with Pad.

Individually Replaceable Parts

Brake Housing 36
Brake Band Assembly (band & lining) 328
Brake Band Leaves T20-1 &
T20-2
K=506 Drake Solencid a7
Brake Tension Spring azz
Turntable Pad 558
Takeup Tension Arm ASEEmbl}T {Complete) 425

Individually Replaceable Parts

Takeup Tension Arm Spring 422
Tape Guide 675
Tape Guide Hook 355

Reel Tdler Assembly (Complete)
(Does not include Flywheal)

For T-1/2" - 15" Machine 4459
For 3-3/4" - T-1/2" Machine 4459-3

Mote l: Replacement assemblies include one of the four motors listed, a motor condenser,

flywheel, plug, and mounting adaptor (reguired for Bodine motors only]. Use the
motor catalag number enly when ordering the complete assembly.,

CRDER PARTS BY AMPEX CATALOG NUMBER ONLY! -
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Ampex

Reference Catalog
Number Description MNumbgr
Individually Replaceable Farts
Tape Guide 257
Reel Tdler Flywheel hik
Capstan Idler (Wheel Assembly only) 500
Capstan Idler Arm 37z
Cepstan Idler Arrm Bushing 5755
Capstan Dust Cap 2667
Capetan Dust Cap Felt Washer 3583
Capestan Dust Cap ERetaining Ring QR -7
K-501 Capstan Sclencid 670
Capstan Solencid Eye=-Bolt 396-3
Capstan Solenpid Stop 388
Capstan Solencid Felt Washer PW-b6-1/4-
416-816
Capstan Sclencid Pressure Spring 676
Capstanr Svlencid Return Spring K757
Head Assembly [Complete)
{Includes all cables and plugs)
With Half Track Heads 4T75-17
With Full Track Heads 475-18
1 ally Heplaceable Pa
Gate Spring 433
Gate Pins DR -2-3-10
Glass Rod Tape Guides 45T
CONTROL CIRCUIT ASSEMBLY (Sce Note 2) 5703
GE01 Drive Motor Start Condenser - supplied with Drive
Motor = See MNote 3.
C502 30U MFD 150V Electrolytic Condenser CO-108
G503 05 MFD 200V Metallized Paper Condenser CO=43
CE504 25 MFD 400V Metallized Paper Condenser CO-45
C505 03 MFD 400V Metallized Paper Condenser CO-43
C50& 05 MFD 400V Metallizsed Paper Condenser CO-413
C507 01 MFD 400V Metallized Paper Condenser CO-42
CE08 .01 MFD 400V Metallized Paper Condenser CO=-42
CE09 05 MFD 400V Metallized Paper Condenser CO-43
C510 0% MFD 400V Metallized Paper Condenser CO-43
call 5% MFDY 400V Metallized Paper Condenser CcO-43
Ch12 3.75 MFD 330V Electrolytic Condenser CO-B6
c513 3.75 MFD 330V Electrolytic Condenssr CO=-86
Note 2: The replacement Control Circuit Assembly includea all parts except those marked

Note 3:

with an asterisk (%],

When ordering drive motor starting condensers, specily motor manofacturer, manu-
[acturer's Lype number (found on the motar name plate), and the serial number of
your machine,

ORDER P

N

BER OMNLY!



Ampex

Reference Catalog
Number Degcription Number
J5015 Fermale Chassis Connector - 21 Contact PL-575
JE025 Female Chassis Connector - 10 Contact PL-2075
JR038 Female Chassis Connector - B Contact PL-548
Je048 Female Chaesis Connector - & Contact PL-555
JEOES Female Chaegie Connector - & Contact PL-84E
JE065 Feraale Chassis Connector - B Contact PL-545
#HE01 Capstan Solencid B-670
K502 Flay Relay - 3P2T RL-21
K503 Fast Forward Relay - 3FP2T RL-21
K50 Rewind Relay - 3FZT RL-21
#E505 Takeup Brake Solenoid B-337
¥HS 06 Rewind Brake Sclenoid L=3237
Ps0IP Male Plug - 21 Contact - Latching PL-309F
=pPL2P Male Plug - 10 Caentact - Latching - Remote Dunimy A-34G1
®#PEOIP Male Plug - 8 Contact - Latching - 60 CGycle Dummy A-56T-1
PRO4P Male Plug - 6 Contact - Latching PL-1C01P
PEOGP Male Plug - B Contact - Latching PL-103P
PEOGEP Male Plug - 8 Contact - Latehing PL-103P
PEOTP iMale Flug - 4 Contact = Latching FL-39F
Rns01 20 Ohm 5 Watt Fixed Wirewound Resistor RE-309
K502 75 Ohm 50 Wail Fixed Wirewound Resistior RE-129
R50O3 150 Ohm &0 Watt Adjustable Wirewound Resistor RE-250
REO4d T50 Ohm 50 Watt Wireweound Resistor RE-63T
R505 150 Ohm 50 Watt Adjustable Wirewcund Besistor RE-259
R506 100 Qhm 1/2 Watt Composition Resistor RE-444
RECQT 100 Ohm 1/2 Watt Composilion Hesistor RE-444
R508 1on Ohm 1/2 Watt Composition Resistor RE =444
R&509 100 Ohm 1/2 Watt Composition Resistor LE -444
REIQ 100 Obm 172 Watt Compoaition Resistor RE-424
SR501 Selenium Rectifier - Half Wave SR-1B
®5501 Satety Switch - SPST Micro-Switch GREZ
*550Z Stap Pushbutton - SPST Narmally Closed SW-h2
#3503 Tape Speed Switch - DEDT - Toggle Sw-3
*5504 Reel Size Switch - SPS5T - Toggle SW-9
*5505 Play Pushbutton = SPST = Normally Open SWa=i1
*5506 Fast Forward Pushbutton - SP5T - Mormally Upen SW-61
*5507 Rewind Pushbutton - SP5T - Normally Open SW-nl
Pushbutton Guards 361
6.3 ELECTRONIC ASSEMBLY - Catalog #3701 and 5W01-1

C401 25 MED 400V Metallized Paper Condenser Co-45
402 25 MFD 265V Electrolytic Condenser CO-59
C403 4 MFD 430V Electrolvtic Condenser CO-54
C4D4 25 MFD 25V Electrolytic Condenser CO-59
C405 5 MED 400V Metallized FPaper Condenser CO-45
C406 0005 MFD Padder Condenser CO=-325
€406 L0003 MEFD Padder Condenser (3-3f2" - 7-1/2") CO-122
c407 0001 MEFD Padder Condenser D -uz
c407 0008 MFD Padder Condenser (3-3/4" - T-1/2") CO- 525
C408 d MFD 400V Metallized Paper Condenser CoO=101
409 25 MFD 25V Electrolytic Condenser CO=5%
c410 10 MED 450V Electrolyvtic Condenser CO-55

ORDER PARTS BY AMPEX CATALOG NUMBER ONLY!
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Reference Catalog
Number Description o Number
C4ll L5 MED 400V Metallized Paper Condenser CO-43
C412 1 MFD 400V Metallized Paper Condenser CO-47
Cd13 16 MFD 150V Electrolytic Condensar CO-56
Cdl4d 1 MFD 400V Metallized Paper Condenser CO-44
C415 d MFD 400V Metallized Prper Condenser CO-44
Cdlh 1 MFD 200V Metallized Paper Condenser CO-97
C417 L0086 MFD 500V Mica Condenser Z 5% Co-13
C418 4 MFD 150V Electrolytic Condenser CO-53
C419 50 MFD 25V Elecireolytic Condenser CO=60
C420 20 MFD 450V Electrolytic Condenser CO-57
C421 01 MFD 400V Metallized Paper Condenser CO-42
c422 4 MFD 150V Electrolytic Condenser cO-53
CAZ3 25 MFD 25V Electrolytic Condenser co-59
C42s d MFD 400V Metallized Paper Condenser CO-44
C4z25 005 MEFD 500V Mica Condenser £ 3% co-12
C425 016 MFD 200V Mica Condenser X 5% (3-3/4" - T7-1/2") CO-230
C4z6 L0025 MFD 500V Mica Condenser X 5% CO-8
C42h 008 MFD 500V Mica Condenser £ 5% (3-3/4" - T-1/2") COo-12
C427 26 MFD 25V Electrolytic Condenser CO-59
C428 4 MFD 450V Electrolytic Condenser CO=-54
C429 25 MED 400V Metallized Paper Condenser CO=47
C430 2000 MFD 15¥ Electrolytic Condensex CO-66
C431 20 MFD 450V Electrolytic Condenser co-57
C432 004 MEFD 500V Mica Condenser [Matched) * 5% co-49
C433 004 MFD 500V Mica Condenser 1 5% Co-11
C434 004 MFD 500V Mica Condenser 1 5% Co-11
C435 0004 MED 500V Mica Condenser (Matched) X 5% CO-=89
Ca35 1 MFD 400V Metallized Paper Condenser CO-44
C437 L0005 MFEFD 500V Silver Mica Condenser T 5% Cco-5
C438 001 MFD Padder Condenser CO-91
C439 L0008 MFD Mica Condenser + 10% coO-19
C440 25 MED 400V Metallized Paper Condenser CO-45
C44l 005 MEFD Micae Condenser CO-26
Chd2 LOGE MEFD Mica Condenser CO-2&
Cd443 001 MFD Mica Condenser CO-174
Cd44 001 MFD Mica Condenser CO-174
F401 1 Amp Fuse, Sloe-Ble ru-7
F402z 3 Amp Fusse FU-3
1401 Record [ndicator (Neen) DL -4
J4018 Cannon H1.-3-13 Chassis Connector PL-5E-B
J40ZP AN-3102-105-3FP Box Mount Connector PL-59P
J4035 Phone Jack - Opern Circuit JA -3
JA01P Cannon XL-3-14 Chassis Connector PL-4P
Jaosp AN_3102-105-4F Bex Mount Conneceror PL-&61P
J40eP AN-3102-105-2P Box Mount Connecror PL-62P
J4075 Jones 5-304-AB Chassis Connector PL-565
J4a0as Jones 5-308-AB Chassis Connector PL-545
J4U9pP Hubbell #74b06 Chassis Connector PL-104F
J4105 Plug, 115 V. Outlet PL-1415
J4115 Phone Jack - Open Gircait JA -3
K401 Record Relay, 3P2T, Ll% V. DC B-5760
L401 20 MH R.F. Choke CH-8
M4AD1 4" VU Meter ME-2

DRDER FARTS BY AMPEY CATALOG NUMBER ONLY!
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Reference Catalog
Number Deseription Number
NOTE; ALL RESISTORS + 10% UNLESS OTHERWISE SPECIFIED
R4l 150,000 Chm 1/2 Watt Composition Reaistor RE-294
R40Z 100 Ohm 1/2 Watt Compasition Resistor RE-b602
R403 100 Ohm 1/2 Watt Composition Resistar RE-502
R404 150,000 Ohm 1/2 Watt Composition Reaistor RE-290
R405 1 Meg. 1/2 Watt Composition Resistor RE=-290
R40& 1,200 Ohm 1/2 Watt Composition Resistor RE-335
R407 330,000 Ohm 1/2 Watt Composition Resistor EE-427
R408 LO0,000 Ohm 1/Z Watt Film Resistor * 1% RE=ATI
R409 100,300 Ohm Aundic Taper Fotentiometer ERE-584
R410 2,200 Ohm 11'3, Watt Composition Besistor RE-3A49
R411 47,000 Chm | Watt Composition Resistor RE=22
R412 100,000 Ohm 1/2 Watt Composition Resistor RE=300
R413 330,000 Ohm 1/2 Watt Compesition Resistor £ 5% RE=L0T
Bil4 100,000 Qhm 1/2 Watt Compeosition Resistor RE-300
R415 33,000 Qhm 1/2 Watt Film Resistor X 1% RE-603
Ralb 2,200 Ohm 1/Z Watt Composition Resistor RE-349
R417 47,000 Ohm | Watt Composition Resistor RE-22
R41& 470,000 Okhm 1/2 Watt Composition Reaistor RE-302
R41% 2,200 Ohm 1/2 Watt Composition Resistor RE=36%9
R420 470 Ohm 1/2 Watt Composition Besistor RE=333
R421 22,000 Qhm 2 Watt Compoaition Resistor RE=171
R422 47,000 Ohm 1/2 Watt Compesition Resistor RE-299
R421 1 Meg. 1/2 Watt Composition Resistor RE-290
R4Z2% 30,000 Ohm Linear Taper Poteatiometer RE-2Z6
R425 470,000 Ohm 1/2 Watt Composition Resistor RE-302
R426 15,000 Qhm 10 Watt Wirewound Resislor RE-92
R427 100,000 Ohm 2 Watt Composition Resistor RE-179
R428 10,000 Ohm Auwdie Taper Polentiometer RE-318
R429 330,000 Ohm 1/2 Watt Film Resistor 1 1% RE =599
R430 2,200 Ohm 1/2 Watt Film Resistaor *1% RE=611
R431 470 Chm 1/2 Watt Composition Resistor RE-333
R432 470 Ohm 1/2 Watt Composition Resistor RE=333
R433 330,000 Ohm 142 Wart Film Resistor + 1% RE-599
R434 2,200 Chm 1{2 Watt Composition HResistor RE-369
435 100,000 Ohm Audic Taper Potentiometer RE-227
R436 1 Meg., 1/Z Watl Film Resistor X 1% RE-£00
R437 47,000 Ohm | /Z Watt Composition Resistar RE-299
R438 I Meg. Audio Taper Potentiomeoter RE-585
R439 ] Meg. 1/2 Watt Composition Resistor RE-290
R440 330,000 Ohm 1/2 Wart Composition Resistor RE-427
R441 2,700 Ohm 1/2 Watt Composition Resistor RE-373
R442 220 Obhm 1/2 Watt Compesition Hesistor RE-338
R443 1S0,000 Ohm 1/2 Watt Composition Resistor RE-294
R444 560,000 Qhm 2 Watt Composition Resistor RE-&05
R445 1,500 Chm 1/2 Watt Composition Resistor RE-332
Rd44b 10,000 Ohm 2 Watt Compesition Resistor RE-1b68
R447 47,000 Ohm |1 Watt Compeorition Resistor RE-22
K448 22,000 Ohm 1/ Watt Composition Resistor RE-298
K449 2,700 Ohm 1/2 Wart Composition Resistor RE-3T73
R450 560 Ohm 1/2 Watt Composition Resistor RE-446
Rd51 100 Ohmn 1 Watt Composition Resistor RE-250
R452 3,600 Ohmn 1/2 Watt Filin Resislor * 1% RE-597
R453 2,000 Qhmn 10 Watt Wirewound Resistar RE-82
R45a 100 Qhm 1 Watt Commposition Resiator RE=240
R455 47,000 Qhrn 1/2 Wall Composition Resistor RE-299
R456 47,000 Olun 1/2 Watlt Compasition Resistor RE-299
R457 100 Ohm 1 Watt Composition Resistor RE-260

ORDER PARTS BY AMPEX CATAIOC MUMBER ONLY!
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Reference Catalog
Number Description Number
R458 7 Ohm 1 Watt Film Resistor * 1% RE-462
R459 500 Ol 10 Watt Adjustable Wirewound Resistor RE-277
R460 40,000 Obhm Wirewcund Potentiometer RE-274
R461 150,000 Chm 1/2 Walt Composition Resistor RE-296
R46K2 33,000 Okm 1/Z Watt Filrn Resistor £ 1% [3-3/4" - 7=1/2") RE=5£08
5401 Input Tramafer Switch - 3P3T Ratary Sw-=17
5402 Equalization Switch - 3PZT Rotary 5w-8
5403 Record Switch - Pushbutton SPST - Normally Open SW-34
5404 Line Termination Switch - SPST Toggle SW-9
5405 fMeter and Output Switch - 2P4T Rotary EwW-13
5406 AC Power Switch - SPST Toggle SwW-9
Ta01 Microphone Input Transformer 1153
T402 Qutput Transformer 1154
T403 Erase Transformer 1oLl
Va0l 12877 Vacuum Tube TU=11
V402 125877 Vacuum Tube TU-11
V401 12577 Vacuum Tube TU-11
Vald 6C5 or 6J5 Vacuum Tube TU-3
V05 12577 Vacuum Tube [Selected) TU-12
V406 12577 Vacuum Tube TU-11
V407 6Fb Vacuum Tube TU-8
V408 G5 or 615 Vacuum Tube TI=3
Vaa9 ESNT7-GT Vacuum Tube TU-13
AC Power Cahle 2413
Turret Tube Sockets 1208
Fuse Extractor Post FE-1
Egqualization, Meter & Output Switch Knobs KN-3
Recard and Playback Level Encbs KN-4
Input Transfer Switch Knob KN-8
6.4 POWER SUPPLY - Catalog #3741 (Console)
Catalog #3741-1 (Portable & Rack)
CH01 20 MFD 450V Electrolytic Condenser CO=57
CH02 Z0 MFD 450V Electrolytic Condenser Co=57
CH03 30-30-20 MFD 475V Electrolytic Condenser CO-244
CH04 20 MFD 450V Electrolytic Condenser Co-57
JeDlP Jones P-308-CCT-L Cable Connector PL-103P
L&01 8H B0 MA Filter Cheoke 1155
L&02 BH B0 MA Filter Choke 1155
SR601 Selenium Rectifier - Full Wave SR-3
TaOI Power Transformer 3953
VR0 5Y3IG Vacuom Tube TU-14
Pawer Supply Cahle 2435

DRDER PARTS BY AMPEX CATALOG NUMBER ONLY!
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Reference Catalog
Number Desgcription Number
6.3 MISCELLANEQUS
ATOL Remote Record Lamp - 120 V., 6 Watt LA-6
Lamp Base - Red nL-7
ATOZ KRemote Tape Motion Lamp - 120 V. & Watt LA=A
Lamp Base - Green DL-8
Jrp Remote Chassis Connector - 10 Contact, Male PL-139P
Remote Conlrel Cable (with plugs) 57495
3701 Fast Forward Pushbutton - SPST Normally Open SwW-al
5702 Rewind Pushbutton - SPST Mormally Open SW-h1
5703 Stop Pushbullon - SPST MNormally Closed SW=52
5704 Start Pushhbuotten - SPST MNermally Open SW-al
5705 Record Pushbutton = SPST Normally Open SW-hl
Mechanical Assembly Case for Two-Case Portahble 5727
Electronic Assembly Case for Two-Case Portable 3693
with extra space
Consgcle Cabinet 5728
Fower [nterconnecting Esxtension Cable 3768
Power Supply Extension Cable 3814
Remote Control Box 5783
Four Channel Mixer-Pre-Amplifiez 3761
Editing Knobk (Portable & Console) 1917
Reel Hold Down Knob (Rack) 4402
10-1/2" NARTB Reel 539
Ampex Alignment Tape (for 7-1,/2" - 15" Machines) 4494
Ampex Alignment Tape (for 3-3/4" - 7-1/2" Machines) 5563
Ampex Head Demagnetizer T04

ORDER PARTS BY AMPEX CATALOG NUMEER OMLY!
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FIG. 58
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