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SECTION 1
SPECIFICATIONS-MCGDELS 400A,4014, 402 & 403

The 2mpex Models 4004, 4012, 402 and 403 magnetic tape recorders are
audio recorders utilizing the standard 1/4 inch wide tape, Models 4002 and 4014
are identical in every respect except for the head assembly. Similarly, the Models
402 and 403 are alike except for head assemblies, The main difference between
these two groups is the former incorporates an Electronic Assembly designed for
single case portable mounting, The 4004 and 402 incorporate half track erase,
record and playback heads, The 4012 and 403 incorporate full track erase record
and playback heads.

Half track heads are effective over only one half of the tape width, Thus, a
machine having a half track record head can record two separate audio tracks on a
standard reel of tape. Machines having half track playback heads can reproduce
either full or half track recordings, Machines having full track playback heads can
only reproduce tapes on which a single track has been recorded, Head assemblies
incorporating full track record and erase heads and half track playback heads are
available on special order, This allows recording full track tapes and playing back
either full track or half track tapes. All of the models produce a tape frequency
characteristic which has been accepted as standard for the exchange of programs
by the National #ssociation of Radio and Television Broadcasters,

TAPE SPEED. 15 inches per second and 7-1/2 inches per second, with motor
speed change and equalization switches conveniently located,
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At 7-1/2 inches £ 2db 40-10, 000 eycles
£ 4db 30-15,000 cycles

SIGNAL-TC-NOJSE RATIO , Over 65 db (unweighted noise to maximum recording
Tevel], Over 55 db, as defined by NARTB standards, By NARTB definition, the
signal-to-noise ratio is the ratio of peak recording level to the total unweighted
playback noise when erasing a signal of peak recording level and in the absence of
a new sipnal, Thus, bias and erase noise are included, as well as playback ampli-
fier noise, A1l frequencies between 50 and 15,000 cycles are measured., The peak
recording level is defined as that level at which the overall (input to output) total

R MS harmonic distortion does not exceed 3% when measured on a 400 n'n_.rv:'lc: tone.,

STARTING TIME, Instantaneous, (When starting, the tape accelerates to full speed

on),

STOPFING TIME, When playing at 15 inches per second, the tape moves less than

e am EES W o S .
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FLUTTER AND WOW. At 15 inches well under 2/10% RMS5 measuring all

flutter components from 0 to 300 cycles using a tone of 3,000 cycles. At
7-1/2 inches per second under 1/4%.

PLAYBACK TIMING ACCURACY, 2/10% or £3.6 seconds in a 30 minute re-
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cording.

PLAYING TIME, 32 minutes at 15 inch speed with standard NARTE reel; 64

be used on the tape supply turntable, The Models 4004 and 402 Magnetic Tape
Recorders are designed to record on only one half of the standard 1/4 inch
wide tape in accordance with RMA standards, By turning the reel over and re-
cording on the other half, twice the amount of program can be stored on a single
reel, thereby affecting a 50% saving in tape.

REWIND TIME, Approximately one and a half minutes for the full 2, 400 foot

NARTB reel,

CONTROLS, Four buttons control the functions of Start (Play), Fast Forward,
drops out when the machine is stopped. Since the functions are relay operated,
the control buttons may be placed at a remote location,

COMPLETE PLUG-IN HEAD HOUSING, Erase, record and playback heads are

— o e o e e —
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INPUT. switch allows the recorder to accommodate either microphone level
Tow {impedance input or to bridge 600 ohms plus 4 VU line balanced or un-
balanced, Minus 70 dbm on microphone input will produce recommended record
level,

ELﬁYEECK AMPLIFIER, Plus 4 VU output into 600 ohms balanced or un-

balanced, Will feed high impedance amplifier directly with approximately one
volt.

METERING, A 4 inch VU meter is mounted on the front panel and provides for:
A, Direct monitor of record input signal before or during recording.
B, Monitor of recorded output signal from playback head while re-
cording or during playback.
C. Reading bias current,
D, Reading erase current.
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PHONE MONITOERING, £ phone monuwwr jack is provided for direct monitor of
signa) from playback head while recording or during playsack, frn 2-B switch
is incorporated in order that direct comparisen can oe made serween the original
program and the recorded program while a recording is being inade, The same
switch transfers the VU meter for level comparison : nd monitering,

ACUNTINGE, Models 4002 and 4014 are available as a single case portable,

15 a two cas=e portable,

OOWER INPUT RECUIREMENTS, 115 Volts AC 2 Amperes., Recorders are avail-
able Tor either 60 or 50 cycle operation, Se¢ serial aumber plate before onerating,

DIMENSIONS,

Single Casz “ortable - Complete recorder in single case
Height - 13-3/4 inches
Width - 20 inches
Depth = 17=1/2 inches
Weight - 83 pounds, approximately

Rack Mounting - Standard 13" wide panel-Commercial aoiching
Mechanica' Unit-15-3/4" high panel
Electronic Unit-7" high panel
Power Supply=3-1/2" %igh panel

Studis Console - Complete recorder in cabinet
Height - 32 ‘nches
Nidth - 23 inches
Depth - 25-1/2 in~hes

Two “ase Portable - Mechanical and electronic assemblies in

e o T o o s S s

separate rases

Mechanic .1 Assembly:;
VWidth-21 inches
Depth-18 inches
Height=15 inches
Weisht-62 pounds

Electronic assembly in large case(has extra
space for four-channel mixer or for stow-
age of cables and microphone)

Width = 21 inches
Depth = 13 inches
Height - 19 inches
Weight - {less mixer)-50 pounds

AODEL 4902,4014,402 &k 403,567 TION [ Page 3
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Electronic assembly in small case (spece
for power supply and electronics cnly-
no extra space)

Width=-21 inches

Depth = 13 inches

Height - 12 inches

Weight -45 pounds, approximately

411 recorders in the 400 series are available with connectors insta.led
in the Mechanical Assembly for "plug in" of remote controls, the Model 75
Precision 60 cycle Power Supply, or the Model 380 Speed I ock Equipme:.t,

The Model 375 Precision 60 Cycle Power Supply is designed to provide a
source of constant frequency to the capstan drive motor in localities whe e the
available 60 cycle power is not stable in frequency,

The Model 380 Speed Lock Equipment is designed to automatically :satrol
the playback speed of Series 400 recorders to synchronize with motion ricture
equipment,

4 remote control box is available with five pushbuttons and two i 1-
cator lights mounted on a sloping panel in a small wooden case, (Catalog #3766),
This unit is wired and ready to operate, :

flso available are remote controls on a flat plaze for flush mounting in
stadio control consoles, (Catalog #3766-1). This unit is not wired, Wiring must

be done by the purchaser to fit his installation,

& four channel high level Mixer-Preamplifier is available for use with
Models 402 and 403 rack miuat and portable recorders. {Catalog #3761),

An accessory pedestal iz available for Model 402 and 403 Studio Con-
soles to increase their heithi to 41 inches « (Catalog #3795).

A set of casters is also available for the Studio Console. (Catalog # 3963, )
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SECTION I
INSTALLATION

IMEFORTANT:

— e w mm wr —

Before operating the recorder, read the following sections on INSTALLA-
TION and OPERATION,

CAUTION;

[ T e T

Do not attempt to lengthen the head cables, Additional cable capacity will
affect the frequency characteristics,

Console Models: Shipped in ready to operate condition. Connect the input, output,
and AC power as follows; Remove the lower screen cover at rear of cabinet,
Pull the cables through bottom of cabinet and plug them into rear of Electronics
fssembly. For connection instructions, see following paragraphs. Replace pro-
tective screen covering to rear of cabinet. IMPORTANT, The console cabinet
must be spaced at least 4" from the wall in the rear and at least 3" between a

wall or cabinet on either side, otherwise ventilation holes will be obstructed.

Two Case Portable Models: The portable machine is shipped in a ready to operate

— - m— — m—

condition, except for the connection of interconnecting cables,

To operate the recorder place the Mechanical Assembly Case to the left
of the Electronic Assembly Case, Unlatch and remove the top cover and cable
access door on the right side of the Mechanical Assembly Case, Unlatch and re-
move the front and rear doors on the Electronic Assembly Case,

Uncoil the interconnecting cables from behind the cable access door and
plug therm into mating receptacle at the rear of the Electronic Assembly,

Connect the input, output, and AC power to rear of Electronic Assembly,

S5ingle Case Fortable Models: These machines are shipped in a ready to operate

condition, Remove the front panel cover and the top cover. All connections are
readily accessible from the front panel,

NOTE: Nhen storing the portable machines avoid setting the Mechanical Assembly
case on either of the handle ends. This will cause the Turntable Motor Tire to
rest on the Brake Drumand will produce a flat in the tire if left in this position
any appreciable time,

Rack Mounted Models: The rack mounted n:achine should be mounted on a standard

Electronic Power Supply Panel should be mounted directly above the Mechanical
2ssembly to prevent the possibility of 60 cycle field from entering the Electronic
Assembly,

SERIES 400 SECTION 11, Fage 1
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If two Series 400 Recorders are to be mounted on a standard rack,
the following placement is recommended (starting at the top of the rack);

-

Install a spacer panel at the top of the rack if desired,

Install below this panel the Mechanical Assembly for machine #1.
Install the Electironic Assembly for machine #1.

Install a spacer panel,

Install the Mechanwcal # ssembly for machine #2,

Install the Electronic Assembly for machine #2,

install a spacer panel.

Install both Power Supply Panels at the bottom,

(The cable on the power supply for the upper recorder will have
to be extended in length. Extension cable #3814 is available for
this purpose.)

W-Jﬂ":.l'l-hwruh-

The numbers set off in parentheses in the following text are reference
numbers that refer to the ™arts List Section IX and the figures in the rear of
this book.

L. AC POYER:
Connect the Power Cable, catalog #2413, from the AC Power Input Con-
nector (J4097) on the Electronics Assembly to a source of 115 Voit AC power.

IMPORTANT:This machine is available for either 50 or 60 cycle operation,

The power line frequency is indicated on the serial number plate which is lo-
cated on the Power Supply Fanel for rack mounted machines and on the exterior
of each case in the portable machine,

11. OUT2UT: Refer to Figure | or Z.

— s e s

A2, For Studio Line;

Plus 4 VU, 600 ohm line output, balanced or unbalanced, is available
across Terminals 2 and 3 of the line Out Connector, (J404%), Zin 1 is the
chassis ground, 1f unbalanced output 15 desired; tie either side of the line to
ground, [t s necessary to supply 600 ohm termination to this output at all
times in order to maintain correct meter calibration while recording or play-
ing back. Therefore, if the output is not feeding a terminated line or if the out-
put is not connected, such as on remote pickups, the Line Output Termination
Switch, (S404), mmust be switched to ON,

— e e o v Em e mmm e e o e o W s mmr EE o Emm ams aes

Connect pin 3 of the Line Qut Connector {(J404), to the high side of the
amplifier input, Strap pins 1 and 2 of the connector and connect to the ground
side of the amplifier input, The Line Output Termination Switch (5404), must
be left in the position designated ON at all times, as explained in A above,
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1. INFUT; Refer to Figures 1 or Z and b,

— S

The following inputs are provided;

A, Microphones;
fnay low impedance microphone, the nominal impedance of which is in the
range of 30 to 250 ohms can be plugged in directly, Connect the microphone to
pins 2 and 3 of the Input Connector, (J4015). Connect cable shield to pin 1,
Place the Input Transfer Switch, (5401), in the MIC position,

The microphone input transformer is strapped for the optimum step up for
a 150 to 250 ohm source, In the case of microphones having 50 chms or less im-
pedance, & db additional gain can be obtained by strapping the input as shown in
Figure 6B, This is not usually necessary, however, and should not be done unless
insufficient gain is found to exist, 1f the input is re-strapped, serious frequency
discrimination will exist should the input be fed from a source impedance greater
than 50 chms, IMPORTANT, R402 and R403 w.ll have to be changed to 24 ohms
and R40]1 and R404 to 68, 000 ohms to maintain a flat response on Balanced
Bridging when the transformer is strapped for 50 chm source impedance,

High impedance microphones are not recommended for use on this equipment,
In general, the quality obtainable from high impedance microphones is not sat-
isfactory for professional work. In the event that it becomes necessary to connect
a high impedance microphone, the input circuit will have to be re-wired as shown
in Figure 64,

B. Bridging a Balanced Studic Line:
Connect a balanced line to pins 2 and 3 of the Input Connector, (J4015).
Pin 1 is ground, Place the Input Transfer Switch, (5401), in the BALANCED EERIDGE
position, Input levels of minus 10 to plus 10 VU can be accommodated, The load

placed on the line is approximately 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 RMS program voltage, in series with
each side of the line, A 24 ohm £5% resistor should terminate each leg of the out-
put side of the two bridging resistors. The junction of the two 24 ohm resistors
should go to chassis ground, The output of the bridge must be fed to the micro-
phone input of the recorder. The input of the recorder may be connected for
any impedance from 50 to 250 ohm.

C, Bridging an Unbalanced Source:

Connect an unbalanced line, radio tuner, etc., to pins 3 and 1 of the Input
Connector (J4015)., Pin 1 is the ground side. Place the Input Transfer Switch,
(S401), in the UNBALANCED BRIDGE position. This connection provides a
60, 000 ohm bridging input for any RMS program voltage greater than 1/2 volt,

SERIES 400, SECTION 1i, Page 3
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To increase the input impedance above 60,000 ohms, 2 series resistance
of 330, 000 ohms can be wired into the input plug in series with pin 3 and
th- input cable, This will necessitate an input voltage of at least 2-1/2
volts RMS, It 1s important that this resistor be physically placed in the
cable connector that nlugs inte the Recorder Input (J4015) 1n order that
the cable capacity be on the input side of the resistor,

IV, PHONES:

—— s o ===

Any sensitive head phones can be plugged in the Phone Jack (J4035),
provided for monitoring the incoming line or playback output.

V. REMOTE CONTROL: Refer to Figure 7.

It 15 possible to remote control the Start, Stop, Fast Forward, Rewind,
and Record pushbuttons of this recorder., Cn standard recorders connect the
remote controls shown in Figure 7A to the Remote Control Terminal Strip
(T5502) shown in Figure I8, "n eight wire cable is required,

If this tane recorder is equipped for '"plug in'' of remote controls,
connect 2 10 pin male Jones siug {(Jones P-310-CCT-L, s M2EX PLA0EP) to
the B wire cable leading to the remote controls, Plug the cable into the
Remote Control Connector in the rear of the recorder, If remote control
should not be desired, Dummy Plug #3461 must be inserted in this connector,
(Jones P-310-CCT-L with 7 and 8§ strapped. )

Standard recorders can be modified for the "plug in" of Remote Control
and 60 Cycle Amplifier connections by the addition of an 8 and a 10 pin female
Jones connector, These connectors can be mounted in the holes provided on
the Relay Mounting Bracket (11} in the rear of the Mechanical Assembly. The
connectors should be wired to Terminal Strips TS5501 and T3502 as shown in
Figures 7B and 7D,

Vi, 60 CYCLE _{Iﬂ?LEFLlEIi; {For Drive M\otor Power) Refer to Figure 7,

Zonnections for AM2EX Model 375, 60 Cycle Amplifier, or Model 380
Speed Lock Eguipment are made on the 60 Cycle “mplifier Terminal 5trip
(T5501) shown in Figure 18, or at the 60 Cycle Amplifier Connector, if the
recorder is sc equipped, The Conirol Circuit Power Fuse (F402) must be in-
creased to 5 amperes when either of these units are used., Refer to Figure 7D
and the Model 375 or Model 380 Instruction Book for the detailed installation
procedure.

NOTE: If this recorder is equipped for "plug in" of the 60 Cycle Amplifier,
it is necessary to insert Dummy Plug #567 in the 60 Cycle #mplifier re-
centacle when the 60 Tycle Amplifier is not used,

SERIES 400, SZZTION 11, Tage 4
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Yu, CONVERSION FR"" S el 10 RAZE MOUNT:

-
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lf a portable or cronsole -: ' ~der s converred *o a rack mevnt machine,

the Takeun Tension rm Jountetrhalznc: 5oring (65, r =t re aded, This spring

is supplied with the recctder and if hire¥ =0 to the " eel |« 27 T:rast Fracket (85),
Jee Figure 17, To instzil, tec-ove t:on nz Bras set ara o500 12twezen the lug
provided on 3afety Swit h (5351} aed the "« o .00 sicend=c a0 the Takeap Ten-
sion rm Collar 73}, The 137¢1p Tensior rm .-:iaterbalancs Ipring (65) is
she +n iastal.=d .. vask mounted - ~eratienon . 32 v= 17, . hen shi-ped as a

rdck mount macking, the scring wal ce installed, .f tae convers.on is to be perm-

anent, the oiling sups c¢i the Turniabie Jotor (B), f 2.1 ned with sl2eve bearings,
sho.:ld ne rotatzd i b2 arc: oy e for oo,

14

4

e - GGz ed by CONSGL D L BL0 T
TB R, NG Telore o1 enune the cossole or toriate cases, discennect O DOWET,

§ s

LS

Complete accessibility for inspection or service is provided 1o the too

.nd bottom of the Electronic Assembly and bottom of the echanical Assemblr,

.I= .

I,

Fig-re 2] for illustration of Cabinet ocpened for D1ll accessibiity,

;'c:e-ﬂ'tg_ “roced T e

l. Remove th= four front nare! sirews (X), Figure 21, securing Tlectronic
szsembly to cabinet,

Z. Pull Electronics Assembly forwasrd in the position illustrated in Figure 21,

3, For access to undersic* of Zlectromic #ssemnbly, pivet it E=zk on the
hinge pro.wded at r=ar.

4, Hinge at rear will separate for zomiplete removal of chas¢is from the
cabinet, if desired.

5. Toe iechanical £ssembly carn bz raised te a 45° position 5 removing
two {tont “teczanical Asserat'y screws, (YY), Figuve 21,

6, Use support red {(A) t2 support Mechanical 2ssembly,

7. The Mecharnical *segen.bly may also be raised to a vertical nosilizna
and ~ill ke sas3za-2: 2y € chain stop.

._...._.n.-_-.a.-.—._-__—u-—-r-——-—

.+d “'echanical Assembiy Tase on 2ra as shown in Figure 2Z, Release

latches kol i+g center divisions of case. Tnen io aporoximately 90°, Care must
be tarers Lu insare that cables can pass through cable compar . ment into main

cabin2s freely.

TSR3 TS UNDABSIDE CT MICHaNGT -—S,JFMBL'!I iN SiMGLI Tf5E

WER IS BN T S T T o == me ey o ey et Pl

—_— —_— O SEE N RS YT Em e o e

— R e . —a

Hlede the Zlectrenics hassiz out of the case. Rermowve the head cable

r1
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clamp and disconnect all cables from the Electronic Chassis., Remove the
Mechanical Assembly by lifting straight up. It may be turned upside down
and placed on the case for servicing, When returning the assemblies to the
case, make sure the cables are properly clamped and thrcaded through the
cable guides so they will not interfere with moving parts,

Xl, OVER/LL PERFORMANZE CHECK: (Read Section I1l on OPER 2 TION

— e e — _— s s s

before making these checks

The following procedure is recommended for checking the serformance
of this recorder at the time of installation and as necessary thereafter,

*+ Qverall Frequency Response;

Thread a new reel of tape on the machine, Equalization curves
for the Record and Playback #mplifiers as shown in Figure 8 and 9 have been
established by use of Minnesota Mining and Manufacturing Company Type 111
Tape, Construction SREA or later. Slight deviations in performance can be
expected when using other tapes,but entirely satisfactory results can be ob-
tained from any professional quality ta-e.

1. 7-1/2 Inch Response or 3-3/4 Inch Resnonse(Models 404 &

— s — e G e e R mmm mEr mem e T oees SEs s

DUE TC THE NMATURE OF THE "RE-EMPHASLS IN THE
RECCRD CIECUIT, TAPE SATURATION WILL OCZUR AT
The HIGH FRETUENCIES UNLESS THE RE320ON3SZ THECK
15 MADE #T LZAST 20 DB BELCY NORwW2AL OPERATING

L-VEL,

Therefore, check the response with a sensitive weter such
as a Hewlett-Packard 400C connected to the output, in absence
of a sensitive meter, a standard VU Met=r preceded by a flat
amplifier with at lezst 20 db gain can be used, Hesponse

will be within the limits indicated in the Specifications.

2. 153 Inch RBesponse:;
Make the résponse check approximately 10 db below operating
levs]l to avoid saturation effects, FResponse will be within the

limits indicated in the Specifications.

E, CUverall Noise WMeasurements:

. e B B i gy i e e e o wmm mam

Gverall wide band noise should bs measured with a Vacuum Tube
Vritmeter such as Hewlett-Zackard 400C whn!.= playing back a tape that has
previously been erased on the machine. First; =rase the tape with the input
to the record amplifier shorted, Rewind and olay this tape back, &t the
7-1/2 inch and 15 inch speeds the wide band noise should be at least 49 db
below onerating level (point of approximately 1% total harmonic distortion),
2t the 3-3/4 inch sneed for Models 404 and 405, the noise should be at least
44 db below operating level, No attempt should be made to measure wide band

SERLES 400, ~ZCTION L1, -age 6
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noise while sunuulleneaonsly recording and slayving back as 1~-+. -2 of the 09 K7

=

tias into vae playhack hedad may fotzric r= witn t-: o=age. 2 2,

. wistortion;

sverzll distortion can be measured by connecting any standard
distortion reasurerent appazatus across the cutpuc. The readings from 3 wave
analyzer or selective frequency distortion meter will be more accurate than
those from a null tyae instrament at lower distorticn levels, Distortion read-
inzs are scmeawhat dependent on tape.  reading of 1% is normzl at operatiag
level whilz a2 reading of 3% is normal at & db above operating level.
1

Floutter and VYow:

<

Flatter and “/ow are the change of suveed over a short time interval
in & meriodic manner, They can be measured by mmeans of a staadard flutter
tridge such as +, ¥, Tatum (Feverly Hills, California) hodel 2- - Flutter »eter,
Variations in amoplitude as indicated on level measurements do not constitute
flutter and are =ntirely due to tase coating variations, Readings will be well
wnder , 2% at 15 inch, ,25% at 7-1/2 inch and , 3% at 3-3/4 inch speed,

IFor more infermation on alignment or performance checking,
refer to STCZTICN V) - ¢ lignment,

SERLIZS 490, 5ECTION U, Page 7
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S5 CTION 111

QPER*TING [ ROCEDUR <

1. REEL S17E:

_ The turntable on the left side (tape supply) is equipped to handle either
the NARTB 10-1/2" reel of tape or the smaller R, M, &, 5" and 7" sizes. On
console or portable machines position the small reels on the turntable engaging
the turntable keys., For the large 10-1/2" reel, use the black nlastic Centering
Guide (Catalog #976) that has been provided, Cn rack mount machines, use the
Hold-Down Knob {Catalog #4402) w th both small and large reels,

The #4402 reel told-down knob works in the following manner, A re-
movable pin in the bottom surface of the knob engages a corresponding hole in
the turntable, A collet grips the turntable shaft when the top of the knob is ro-
tated. Two spring loaded balls hold the reel to the turntable, A pin in the side
of the knob drives the reel, The knob should be positioned on the NARTBE reels
so that the removable pin engages one of the turntable holes and approximately
two thirds of the ball is exposed above the reel, The knob should not b= pushed
down all the way, but should stick up above the turntable, Once the kncb is po-
sitioned correctly, the N2RTB reels may be removed without removing 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 turntable, since three
keys in the turntable drive and center the reel, Lock the knob to the shaft, avoid-
ing excess pressure on the reel which could distort the reel flanges, '

The turntable on the right side I:Takeulp Reel} is designed to handle only

the NARTB 10-1/2" reel. No attempt should be made to use the small rael sizes
on this turntable as the performance of the recorder will be seriously impaired,

II. TATE THRE:DING:

Thread the tape as indicated in Figure 16, 21l new factory wound reels
should be unwound and inspected by running through at Fast Forward before using
them in the 2lay mode of operation, New tapes are usually looped to the hub in
such a manner that the tape will not come free of the reel at the end of the reel,
This will prevent the Safety Switch (5501} from disengaging the Capstan ldler (50)
from the Capstan (2) which results in a flat being worn on the Rubber Canstan
ldler ¥heel, Any adhesive material acecumulation on the reel hub must be removed
with solvent for the same reason,

lil, HALF-TRACK OPERATION:

The handling of half-track tage. on thi: machine i: accomplizhed in the
following manner, The tape i; threaded and nperated as described under T .. ¥

THRL #DING and TArT MOTLION, However, only the upper half of the tape wull
be used on the half-track machine, To utilize the lower half of the tape, the full
reel on the Takeup Turntable should be removed, turned over and placed on the

SERITS 400 SECTICN L, Fage 1
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Tape Supply Turntable upside dowa, Place an emipty reel on the Takeup Turn-
table. Repeat the operation as performed on the first track,

lv. FPOWER:
“ower 18 supplied through Tower Switch ( 5406}, which must be turned
on to operate the Electronic and Mechanical Assemblies, The Mechanical

Assembly and Electronic Assembly are individually fused by the 2 ampere Con-
trol Circuit Fuse (F402) and the 1 ampere Electronics Fuse (F401),

V. S5PEED SWITCHES:

There are two switches associated with operating speed., Speed Switch
(3502) governs the motor, and the Equalization Speed Switch {(S402) corrects
the equalization in the amplifiers,

Vi, TARE MOTICN:

The tape motion is controlled by means of four pushbuttons labeled
Stop, Start, Fast Forward, and Rewind,

1. Play or Record: The tape is set into Play motion at the speed selected
By the Speed Switch when the Start Button (5507) is depressed, The
tape must be completely stopped before starting in this mode. To
change from Play mode to the Record mode with the tape in motion,
press the Record Button (5403), ¥

2. Stop; To stop the tape motion while it is moving in any mode press the
_ Stop Button (S506), This will occur automatically if the tape should
break or run off either reel.

3, Fast Forward: If the tape is in the Play or Record mode, press the
Fast Forward Button (S504), If the tape is stopped, first press the
Start Button, then the Fast Forward Button or press both at the
same time, This provides a Fast Forward speed which is used to
arrive rapidly at a point within a reel,

4., Rewind;: If the tape is in the Play or Record mode, press the Rewind
Button ]SS‘DE]. If the tape s stopped, press the Start Bution then the
Rewind Button or press both at the same time, This provides a fast
reverse to rewind a tape completely or to return to an earlier section.
In using either the Fast Forward or Rewind mode, it is desirable to
remove the tape from direct contact with the heads by opening the
gate of the Head 2ssembly. This will reduce wear on the heads and
nrevent the oxide coating on the tape from depositing on the heads
and impairing their performance. It 15 not possible to switch from
Rewind to Fast Forward or vice versa unless the machine is re-
turned to Stop. Interlocking the machine in this manner provides the
least uﬂssihlt_wear on the Tape Transport system.
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Indexing the tape as in editing or cueing or when anproaching the end of
the reel is simplified by holding down a combination of buttons. Hold down
the Stop and Fast Forward or the Stop and Rewind Buttons, Now press the
Start Button and control the tape speed with this button, CAUTICN: Avoud
this operation at high speeds, as it will result in tape breakage if the wrong
combination of buttons should be pushed., When the tape is traveling at
high speed in the Rewind or Fast Forward mode, the tace will break if the
Stop and Start Buttons are pressed in rapid sequence., This is caused be-
cause sufficient time is not allowed for the brakes to stop the tape before
the Capstan Idler locks the tape to the Capstan.

Vil, PLAYBACK:

To play back a previously recorded tape, turn the Meter and Cutput Switch,
(S405), to the extreme left position designated "L AYBACK. Then start the tape
in motion as indicated under LAY,

For Single Case Portable Models., [f the recording was made at the correct
level, the VU Meter will peak on O (zero), No atteript should be made to alter
the gain of the ®layback Amplifier if the meter does not peak on O (zero), Other-
wise, the calibration of this meter as a record level indicator will be destroyed,
The playback gain will be cicse when playing any tape recorded to NARTE specifi-
cations,

For Rack, Console or Two Case “ortable Models, A Playback Level Con-
trol has been provided on the front panel to adjust the tape levsl to plus 4 VU

output,

V1il, RECORD:

To record a new program on previously recorded tape, or on blank tape,
turn the Meter and Output Switch {S405) to the second position from the left
which is designated RECORD-LEVEL, Turn the Record Level Control (R409)
clockwise until the level reads O (zerc) on the VU Meter on the most intense
program peaks, The program can be audibly monitored through either the Phone
Jack (J4035), or the Line Cut Connector {J404™) before the tape is in motion,
(For correct meter calibration it is important that the Line Cut be properly term-
inated either external to the machine or by use of the Line Out Termination Switch
(5404), This direct monitor feature allows the program to be set up through the
machine without actually recording during the set up period.

When the program level is properly set, start the tape in motion as indicated
under PLAY, Then push the Record Button, (5403), (it is desirable that a delay
of at least 1/2 second occur before the Record Button is depressed, as the surge
from operating the Start Button may magnetize the record head, thereby increasing
the noise level on the tape,) The Record Indicator, (NE401), next to the Record
Button will now glow and the machine is recording.

It is dezirable to check the record bias and erase currents occasionally.
In order to do this, re-position the Meter and Output Switch {5405), to the po-
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sitions designated BIAS and ERASE, respectively, The erase is not critical
and should read approximately zero on the meter scale, The bias should read
between -1/2 and £ 1/2 on the VU scale, The bias is somewhat critical and
must be kept within the indicated range in order to record the higher fre-
quencies at the low  tape speed,

The bias is adjusted by means of the Bias Control, (R449) located on
the electronic chassis. The meter calibration for bias measurement can be
checked as indicated in SECTION VI,
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SECTION IV

OPERATING THEOR Y

The purpose of this section is to explain the electrical and mechanical
functioning of the Becorder as the machine is operated, An understanding of
this functional operation will enable the operator to utilize fully the capa-
bilities of the machine,

I. MECHANICAL ASS5EMBLY: Refer to figures in rear of book for circuits and

location of parts,

To understand the operation of the Tape Transport Mechanism it is necessary
to examine the following assemblies in the various modes of operation:

1.

Capstan Drive Motor (24), Figure 18, The Capstan Motor is a synchronous
motor whose extended shaft forms the Tape Drive Capstan (A) Figure 16,
It has two sets of windings to provide the two tape speeds,

Turntable Motor (6} Figure 19, The Turntable Motor is an induction motor
which drives either the Tape Supply or Takeup Turntable by means of a
Rubber=tired Pulley (7) on its shaft, The motor is positioned to contact
either of the turntable Brake Drums {34 and 35), Figure 18, by the Tilt
Solenoids (K503 and K504},

Capstan Idler (50), Figure 16, The Capstan Ildler is positioned by the
Capstan Solenoid (K501). In the Play maode of operation the Idler is
positioned against the Capstan (A) and drives the tape at a constant speed.

Stopping Brakes (36 and 39) Figure 17, The Stopping Brakes are solenoid
operated to stop the turntables whenever the machine is stopped,

Reel Idler (69), Figure 20, The Reel Idler is provided to smooth out any
takeup speed variations in the tape system,

Takeup Tension Arm (62), Figure 16, The Takeup Tension Arm provides
automatic stop at the end of the reel of tape or if the tape should br eak,

Ceonstant Tension Brake (47), Figure 17, The Constant Tension Brake is
mechanically operated by the Constant Tension Arm (44), Figure 16, It
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provides constant hold-back tension to the Tape Susply Turntable (27),
regardless of the amount of tape on the reel or its size,

When the Power "On-Cff'" Switch ({5406) is thrown, AC voltage is
applied to the Electronics Assembly and to the Capstan Motor, Therefore, the
Capstan is turning whenever the recovrder is turned on, which makes possible the
fast start feature. When the tape is threaded the Safety Switch {8501) is actuated
by the Takeup Tension Arm (62). This energizes the DC Power Supply which in

turn provides power to operate the solenoids and relays.

START: When the Start Button (S5507) is pressed the Start Relay
{(K505) will be energized. It is held energized through its own contacts and the
normally closed Stop Button (S506), The Start Relay, through appropriate inter-
locks, performs the following functions:

1. Energizes the Brake Solenoid (K502) thus releasing the Stopping Brakes
(36 and 39).

2, Energizes the Forward Tilt Solenoid (K504) thus positioning the Turn-
table Motor in the takeup position,

3, Applies AC power through the Takeup Torque Switch (5503) to the Turn-
table Motor.

4, Emergizes the Capstan Solenoid (K501) which positions the Capstan Idler
(50) to contact the tape and the Capstan,

The Capstan Solenoid when energized mechanically opens the Takeup
Torque Switch which inserts a resistor (R503) in series with the Turntable Motor,
This allows the high starting torque to be reduced to a more suitable value for
operating conditions. (Full power is utilized in Fast Forward or Rewind.) The
recorder is now operating in the Play mode of operation with the tape moving at
the speed selected by the Speed Switch (5502),

FAST FORWARD: If the Fast Forward Button (5504) is pressed and
the machine is in the ©lay mode of operation, the Fast Forward Relay (K506) will
be energized, The relay performs the following functions:

1. It interlocks the Rewind Relay (K507) so it can not be energized.
2. It breaks the circuit to the Capstan Solenoid,

¥hen the Capstan Solenoid is de-energized the Takeup Torgue Switch
closes, thus applying full power to the Turntable Motor. Since the Forward Solenoid

is still energized the machine is now operating in the Fast Forward mode of opera-
tion, 1f the Rewind Button is pressed nothing will happen and it is necessary to re-
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turn to Stop before the mode of operation can again be changed, This interlocking
prevents scuffing the Turntable Moter Tire on the Brake Drums,

REWIND: If the Rewind Button ($505) is pressed and the machine is
in the Play mode, the Rewind Relay (K507) will be energized. The relay performs
the following functions:

1. It interlocks the Fast Forward Relay (K506) so it can not be energized,

2. It breaks the circuit to the Capstan Solenoid (K501) and the Forward Tilt
Solenoid (K504),

3. It energizes the Rewind Tilt Solenoid (K503) thus positioning the Turn-
table Motor in the Rewind position,

4, It reverses the polarity on one winding of the Turntable Motor thus re-
versing its direction.

When the Capstan Solenoid is de-energized the Takeup Torque Switch
eloses applying full power to the Turntable Motor, The machine is now operating
in the Rewind mode of operation, If the Fast Forward Button iz pressed nothing
will happen and it is necessary to return to Stop before the mode of operation can

again be changed.

STOF: When the Stop Button is pressed during any mode of operation,
the Start Relay will be de-energized. This in turn breaks the circuits to the Rewind
and Fast Forward Relays and to the circuits described in the paragraph on START,
The Stopping Brakes will be applied to both turntables, In addition it applies DC
power through a series resistor (R502) to the condenser winding of the Turntable
Motor., This brakes the motor and prevents throwing a tape loop when the tape
direction is changed.
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Ili, HEAD ASSEMBLY!

The Head Housing is a die cast assembly which contains the three
heads used in the recording process, The heads are respectively Erase,
Record and Playback as viewed from left to right when facing the machine,
The gate on the housing holds the Playback and Record Shield Covers and the
Tape-lifting Fingers, The function of the Tape-lifting Fingers is to re-
move the tape from the heads when the gate is open during Rewind or Fast
Forward position. This reduces head wear considerably, The tape may
leave 2 deposit on the heads if allowed to contact them at high speeds. Such
a deposit will seriously impair the performance of the machine and should
be guarded against by always opening the gate on Fast Forward or Rewind,
If a deposit is left, it may be easily removed with carbon tetrachloride on
a soft rag., Never use metal of any kind to touch the head surfaces, The
gate should never be allowed to spring shut but should be closed gently.

The Model 4004, 402, and 404 Recorders incorporate half-track
Erase, Record, and Playback Heads, These heads function on the upper
half of the tape only, In order to use the remaining half of the tape the
reels must be turned over as explained in Section Ili-1ll, The Head Assembly
of the Model 4014, 403 and 405 Kecorders incorporate full track Erase,
Record, and Playback Heads, This affords maximum performance from the
full width of the tape and permits complete interchangeability of tapes re-
corded on the Models 300, 201 and other full track recorders.
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L, LECITR"NITI a5 IBLY:

s

The Zlec:ironic .szembly of the Series 408 Secorders consists of
1 Rzcord _mglifier, 2 lavback amnlifier and an Sri:e aod Bias Cscillator
on one ctha<sis and 1 @ ower Supply on a separite chac i:,

Tne Pecord -myglifier is a four staze, high gain amrlifier that
fezds the Record Hezad through the Noise Balance Ti-cuit and Record Relav
(F401). The Record Relay i: ensrzized by the Record Butten (2403) through
cantacts of the Start Relay [12505) in the energized position and contacts of
the Fast Forward Belay (2598) 2nd the Rzwind Relay (K537) in dz-energized
casitions, Therefare, the Wecord mode of operation can cnlv Le realized whern
the tipe i3 traveling at the ‘.y «-eeds. . henever the Fast Forward, Rewind
27 Jlop Fultons :re d2 ressed, the Record Relay will be de-energized, Three
in ut impedane: . ¢can be .elected by th2 Input Transfer 3witch (5401); low im-
yecance microphon:, balanced bridy# and unbalanced bridge, The Pecord mp-
lifier zlso srowvides separate high fr:guency nre-emphasis for each spe=d,
Thi: change in erunalization iz made by the “qualization fuezd Switch (5402)
leccated on the {1 .ont psnzl, Tre Zzcord Giin Zontrol (R433) i: located on the
front zanel,

The layback “mplifiar is a three stare amgplifier which srovides a
plus 4 VI 870 ohro sutpur at the Line Tue Zonnecinr {J404:), The Tlayback
2qualization iz the same for the ¥-1/2 and 13 inch - eeds and ic adjusted to
the “tandatd curve (Fig, -} L+ K437, located on toa of the Zlectronic chassis,
The 2-%/4 inch iiyback zgualization conformsz to the ~urve in “iz. " hut is
not sdjustable., 1a* :la.back giin on zingle case portable models {5 contrelled
by a fixed screw driver adjustmrent K437 which should nci be varied in the
normal operation of the viachine, On all other models the gain may be adjusted
by the “layback Lewvel Jontrol R437 located on the front panel. An cutnut term-
ination is provige” by thr !ine Uut Termination Switch (5404),

slonitoring 15 proviszd ty a VU hleter and a 2hone Jack which is
connected to the ™layback £ mnlifier output, The rieter and Outout Switch
{5405) provides four monitoring checks; Tlavback Level, fecord Level,
Bias Current, Lrase JZurrent. In the Erase pasition the VU meter is con-
nected across the 7 chm resistor {B448) to read erase current, In the Eias
Josition the meter is ¢onanectad across the adjustable 500 ohm resistor (R459)
to read bias current, ir both the Record and Playback Level mositions the
meter is conne=ted acruss the “layback / molifier oitput, In the Playback
position the Playbhack fmziifier functions normally ard the output of the tape
15 monitored. In the Hecord position the last two stages of the Flayback
s mplifier are disconnected from the first stage and bridged across the Record
Amplifier before arz-emohasis through the Record Level Meter Calibration
Control (R413), The Calibration Sontrol is factory adjusted so that the de-
sired record level will be sffected an the tape.

The b rase and Bias oscillator provides the 100 KC erase and bias
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frequency, It feeds the erase head through the Erase Trimmer {C435)
and the record head through the Record Bias Control (R449), The Power
Supply provides the 6,3 Volt AC heater power, the 12.6 Volt DC heater
power through a full wave selenium rectifier (SR601) and the plate supply
through the 5¥3G Full Wave Rectifier (V601),
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SECTICH V
ROUTINE MAINTENANCE

I. CLEANING:

The Tape Transporl Mechanism should at all time- be kept clearn and dry,
The following parts should be inspected daily before the use of the recorder and
cleaned with a soft rag and carbon tetrachloride or alcoheol, if necessary Refer
to Figure 16,

1, Head surfaces contacted by tape.

2, Capstan (A),

3, Capstan Idler (50), Cleaning is required enly if fare.gn matte-
should adhere to the rubber,

4, Capstan Tape Guide (B9),

5, Constant Tension Arm Tape Guide (45).
6. Reel Idler Pulley (71),

7. Takeup Tension Arm Tape Guide (J),

[I. HEAD DEMAGNETIZATION:

Tccasionally the heads may become magnetized through an electrical fault
in the armnplifiers, improper use of the machine, or by the heads coming in contact
with a magnetized object, This will result in an increase of noise level from 5 to
10 db, It is especially important that the heads be free of magnetization if you are
to realize the dynamic range of the machine, It should be remembered that any
phenomena that tends to put an unbalanced pulse through the Record Head will may-
netize it, Such pulses can appear in the form of signal or power line pulses,

If the following precautions are observed, no difficulty should be experienced:

1. Do not remove any tube from the Record Amplifier while the machine
is recording.

2, Do not connect or disconnect input leads or head leads while recording,

3. Do not depress the Record Button until after depressing the Start
Button., In other words, allow the transient caused by switching the
motors and solenoids to die out before the record head is connected,
A one-half second pause is sufficient.
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4. Do not saturate the Record Amplifier with an abnormally high
input signal, such a signal woulé be 10 db greater than tape sat-
uration or approximately 30 db greater than normal operating
level,

5. Do not test continuity in the heads with an ohm meier,

Should the heads become magnetized, they can be demagne ized
with an AMPEX Head Demagnetizer (Catalog #704). The following Demagneti-
zation Frocedure should be performed: Bring the tip of the Denm agnefizer in
direct contact or close proximity to the head core stack, Hun th= tip of the
Demagnetizer up and down the ertire height of the core stack three or four
times, Remove the demagnetizer very slowly, allowing the AC field to die
off gradually. Repeat this operation on Record and Playback Heads only, as
the Erase Head will demagunetize itself, In the event demagnetization is not
effected, repeat the process several times.

IV, LUBRICATICN:

The following places require lubrication once or twic= a year depend-
ing upon the amount of usage of the rmachine:

1. Capstan Drive Motor (24} and Turntable Motor (&].
The motor manufacturers recommend the followin ¢ lubr.cants for
their respective motors;
Eastern Air Devices-5Szceny Vacuum Oil Company- 5, A, E, #20
Bodine Zlectric Tompany-Sulf O1l & Refining Company-Gulfcres: £
Standard Qil Co,of Indiara-Stanoil #18 or ¢
Sacony Vacuwum Qil Co, -Cargoyie D, T, E.
Light
If equivalent oils are to be used, s rezpresentative of the oil comrnany thould be
contacted to ascertain that the eguivalent is miscible with the lul ricants listed
above, Otherwise, sludging mav resali,

A, Capstan Drive ijotor, The Ugpi~» Sleeve Bearing on this muto requirers
lubrication, Fry off the Capsti.n Dust Cap {26) shown in Figvr: 16, T:e
oil hoie on the motor 18 loecalrd near the outside edge of the ¢itout arnd
in some cases ray be partially cbscured, Lubricate witk 10 drops of
the recommended lubricant, preferably using an oil can with flexible
spout.

B. Turntable Joter, The recordir may be equipped with different typas
of turntable motors, If the tur table metor has oil cups o viling hele:, t
requives 10 drops cf the recor rznded lubricant., Baise «r remcve h.:
Tape Transport Top Flate to €3 pose the oil holes, Refer lo 3ection i)
for access into the conscle vasnet or portable case, If tie molor i3
supplied with ball bearings Inu oil cups or oiling holes), ubkrication i:
not reqguired,
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¢, Reel ldler Upper Bearing (72), Refer to Figure 20. Remove the Flug
Butten {74} and lubricate with one drop of SAE 20 motor oil.

The following places have been lubricated at the factory with Dow-Corning
DC-44 Silicone Grease (light consistency)., No further lubrication should he
necessary unless the grease becomes contaminated with dirt in which case the
part should be cleaned and re-lubricated.

1. Capstan Idler Arm Bushing {4), Figure 19,

2. Constant Tension Arm Bushing (5), Figure 19,
3. Capstan Solenoid Eye Bolt (54), Figure 17,

4, Reel ldler Thrust Bearing (86}, Figure 20,

5. Safety Switch Level (5501), Figure 17,

The Takeup Tension Arm Bushing (3), Figure 17, has been lubricated at
the factory with Dow-Corning DC-200 oil. No further lubrication should be neces-
sary unless the oil becomes contaminated with dirt in which case the part should
be cleaned and re-lubricated, If DC-200 oil is not available, SAE 20 motor oil

can be used,

The following places require no lubrication.and should be leit dry:

Brake Shoe pivot on the Constant Tension Brake (47), Figure 17,
The armatures of all solenoids,

Brake Soclenoid Link |:13:|t Figure 18,

Tilt Solenoid Spade Bolts {14), Figure 18,

e La Pl e
s ® &

V. BRAKE LINING:

FPeriodic inspection should be made of the Brake Linings on the Stopping
Brakes, (36 and 39}, Constant Tension Brake (47) and the Hold Fack Erake (22},
as worn linings will result in damage to the surface of the Brake Drums, Thase
linings are made of high grade felt but they may require replacement after long
service, The linings are supplied by the factory cut to size, For ordering in-
formation, see Parts List, Section IX,

The recommended method of applying Brake Lining is described below:
l. Remove both Brake Drums (34 and 35) as described in Section VI -4,

£, Remowve old lining and scrape the shoe clean, It is not necessary to
remove the brakes to do this.,

3. Spread a liberal amount of DuPont Household Cement or equivalent on
the brake shoe; excessive cement should be avoided as it will soak

through the BErake Lining,
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4. FPosition the felt carefully so it lines up with the outside edges of the
shoe and allow at least 30 minutes for cement to dry.
CAUTION: Be sure that cement is not allowed to remain on working '
surfaces,

5. Replace the Brake Drums and adjust the turntable and Brake Drum
height as described in Section VIII-4, A number of stops may be neces-
sary to bring the stopping energy of the brakes up to normal, Sanding
the Brake Drums as described in Section VII[-2 will hasten this pro=-
cess, Do not touch the surface of the Brake Drum after sanding,

In an emergency any good quality 100% wool felt may be cut to
size and used as linings, They should, however, be replaced as soon as poss=
ible with factory linings. If a felt containing nylon should be used, a brown
residue will be deposited on the drums, This should be removed with sand-
paper as explained in Section VI[I-Z when factory linings are applied.
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SECTION VI

ELECTRONIC ALIGNMENT

Alignment is the necessary adjustments required to have the Electric
Assembly of the tape recorder perform properly., A machine "out of alignment"
may be characterized by poor frequency response, high noise, low output, or
high distortion, It should not be necessary to align the recorder when it comes
to you {rom the factory. The procedures described on the following pages have
been performed at the factor prior to shipment, Further adjustments are not
required except as found necessary in routine maintenance,

Alignment consists of the following steps:

I Head Alignment
lI Playback Circuit Alignment
Iil Record Circuit Alignment
1. Bias Adjustment
2. HRecord Level Meter Calibration
3. Record Equalization
A, 15 inch per second
B, 7-1/2 inch per second
4. Noise Balance
IV Erase Adjustment

Standard Alignment Tape #4494 is available for alignment purposes, It
s recorded at 15 inches per second, 10 db below 15 inch operating level. It
contains a 15 KC tone for head azimuth check, a reference tone for level adjust-
ment, and a series of tones for a playback response check, IMPORTANT: Before
playing the standard tape, demagnetize the heads with the AMPEX Head Demag-
netizer, Catalog #704. Magnetized heads will cause a partial erasure of the high
frequencies on the standard tape,
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I, HEAD ALIGNMENT:

The high frequency response of the recorder depends on the correct
head alignment. If tapes are to be interchangeable from one machine to another
the heads of all machines must have the same azimuth setting, This is accom=-
plished by using a Standard Tape (Catalog #4494 ).. for aligning the heads
of all machines, Head alignment is independent of tape speed; however, it is rec-
ommended that the heads be aligned at 15 inches per second since the standard tape
is recorded at this speed,

Remove the top cover from the Head Housing by removing the two
screws from the top and pulling cover gently back and up. Looking at the Head
Housing from the front the three heads from left to right are: Erase, Record, and
Playback.

The azimuth angle of the erase head is not adjustable,

The Record and Playback Heads should be aligned only after reading
and fully understanding the procedure under PLAYBACK AND RECORD CIRCUIT
ALIGNMENT,

The actual physical alignment of the Record and Playback Heads con-
sists of placing a 1/4" spintite socket wrench on the left hand elastic stop nut in
each head and adjusting back and forth until the proper azimuth angle is arrived at,

First adjust the ®Playback Head azimuth by playing the standard tape
at 15 inches per second and adjusting the stop nut for the maximum output of the
15 ke tone ( first tone that appears on the standard tape),

The Record Head azimuth is then aligned with the Playback Head by
recording a 15, 000 cycle signal from an audio oscillator on a blank tape and ad-
justing the record stop nut for maximum playback output,
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i, ALIGNMENT QF PLAYBACK CIRCUIT: Refer to Figure 1 or 2,

1, Position the Clectronic Assembly so that adjustments can be made on
the controls located on the top of the chassis,

Z. Set the Tape Speed Switch (5502) and Equalization Speed Switch {5402)
to 15 inches per second,

3, Set the meter and Output switch (5405) to the PLAYBACK-LEVEL po-
sition.

4, Terminate the line output either by rneans of the Line Out Termination
Switch (5404) or by external termination of 600 ohms,

5. Connect an amplifier and loudspeaker to the output or plug in a pair
of high impedance head phones so that voice announcements on the
standard tape can be heard,

6. Thread the standard tape on the machine and set the tape in motion in
the Play mode of operation,

7. Adjust the playback head azimuth as discussed under HEAD ALIGNMENT,

B, The second tone on the standard tape is used to adjust the playback gain,
Adjust the Playback Level Control (R437) for a reading of =10 on the VU
meter, On the Model 400A and 4014, R437 is a screw driver contral,
which should be locked after this adjustment. On the Model 402 and 403,
F437 is a front panel control. IMPORTANT: HRetain this setting until
the Becord Level Meter Calibration has been adjusted,

9. PLAYBACK EQUALIZATION: The Playback Armplifier is factory equal-
ized by means of the High Frequency Playback Equalizer (R432) Figure
11 or 14, in accordance with the standard voltage curve shown in Figure
8. The recommended method for adjusting the Playback Amplifier re-
sponse 15 to connect an audio oscillator and vacuum tube voltmeter to the
Playback Amplifier as shown in Figure 8, Adjust the Playback Equal-
izer (R432) to give the frequency response of the standard 50 micro-
second curve, Deviation from this curve is not recommended, Check
the playback level setting with a standard tape U any change is made in
the Equalizer,

The abowve will properly align the playback circuit for operation at both
speeds,

The 15 inch standard tape will play back within £ 2 db to 15,000 cycles when
the Playback Amplifier is adjusted to the standard curve., Failure for the standard
tape to play back vithin these tolerances after the Playback Amplifier has been aligned
indicates one of the following:

a, Trouble in the Head Assembly such as worn heads,
b. A faulty Standard Tape whick has been partially erased at
high frequencies by passing over magnetized heads, etc,
MODEL 4004, 4014, 402 & 403, SECTION V], Page 3
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An overall frequency response check will isolate the trouble. Good

overall response indicates a faulty Standard Tape. Poor Overall response
indicates one of the following:

a. Faulty Heads

b, Tape deficiency

c. Record or Playback Amplifier improperly equalized,
d. Incorrect bias

Alignment of the Record Circuits as described in the next sub-section

will further aid in isolating trouble,

Ill, ALIGNMENT COF THE RECORD CIRCUITS: Refer to Figure 1 or &.

The 7-1/2 inch and 15 inch per second record alingment should not

be attempted until the playback is properly aligned,

Perform the following in orderindicated:

Bias Adjustment: The record bias current is factory adjusted for opti-
murn overall response and low irequency distortion, However, the
optimum value of bias current will vary with different types of tape,
The record equalization characteristics on this equipment have been
determined for peak bias at 1000 cycles at 15 inch per second tape
speed, Peak bias means that the bias current is adjusted so that the
1000 cycle signal is recorded at its maximum level, Adjust the bias
in the following manner:

a, Thread a blank tape on the machine. Terminate the playback am-
plifier as in Playback Alignment, Set the Speed Switches (5402 and 5502)
to 15" per second, Set the meter and Output Switch (S405) to the Playback
Level position,

b, Connect an audio oscillator to the Input Connector (J4013), set the
Input Transfer Switch (5401) for unbalanced bridging input and adjust
the frequency to 1000 cycles per second,

c. Start the machine in the record mode of operation,

d. Adjust the Record Level Control (R409) so the meter reads approx-
imately O (zero).

e, Adjust Bias Control {R449) for maximum playback level of 1000
cycle tone while recording the playing back simultaneocusly. It is de-
sirable to be within 1/2 db of the maximum efficiency point in order to
achieve wide frequency range recording at 7-1/2" per second,

f. The Bias Meter Calibration is adjusted as follows: After the bias
it adjusted, meter the bias in the normal fashion and adjust the Meter
Shunt (R450) for O (zero) reading on the VU scale of the meter,
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2. Record Level Meter Calibration: The Record Level Meter Calibration
Control (R413), Figure 11 or 14, is adjusted so that the program level
as read on the VU meter is the same as monitored from the Zlayback
Head or the incoming line, This is accomplished by recording a 250
cycle tone {(or program in the absence of an audio oscillator) at ©
(zerc) on the VU meter with the Meter and Qutput Switch in the PLAY -
BACK-LEVEL position. Then switch the Meter and Cutput Switch to
the RECORD-LEVEL position and adjust the Record Level Meter Cal-
ibration Control for O (zero) on the VU meter. IMPCRTANT: The
Playback Level Control (R437) must be set as described in Playback
Alignment before making this adjustment,

i, Record Equalization: The 7-1/2 inch and 15 inch record equalization
circuits have been factory adjusted to the curves shown in Figure 9,
These curves have been found to produce flat overall response, when
recording on Minnesota Mining and Manufacturing Company type 111
tape, construction 5SEBA, or later, Cther tapes may require resetting
or equalization and Bias Control, Badly worn tapes may produce loss
in high frequency response at the 7-1/2 inch speed and should not be
used,

The adjustment procedure for flat overall response on any tape is as follows:

4, 15 Inch Record Equalization Adjustment

1. 5et up the machine as described under Bias Adjustment,

2, Start the machine in the record mode of operation at the 15 inch tape
speed,

3. Reset the audio oscillator to 15,000 cycles and adjust the record head
azimuth as described under Head 2lignment. NOTE: All frequency checks
at the 15 inch tape speed should be made 10 db below cperating level

(=10 on the VU meter monitoring record) to avoid saturation effects

caused by the high frequency preemphasis, On the iodel 402 and 403 the
front panel Playback Level Control may be set for increased gain so the
following adjustments can be made in a more sensitive meter range.

4. Reset oscillator to 250 cycles and adjust the Record Level Control
(R409) so the VU Meter monitoring playback reads -10.

5. Reset oscillator to 8, 000 cycles and adjust the 15 inch Record Equal-
izer so the VU meter monitoring playback reads -10,

6. Frequency response should be £ 2 db 30 to 15, 000 cycles,
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B. 7-1/2 Inch Record Equalization Adjustment

1, With the machine set up as above, change the Speed Switches
(S402 and 5502) to the 7-1/2 inch position.

2. Reset oscillator to 250 cycles and adjust the Record Level Control
s0 the VU meter monitoring playback reads -10.

3, Reset oscillator to 8,000 cycles and adjust the 7=1/2 inch Record
Equalizer so the VU meter monitoring playback reads -10,

4, Frequency response should be £ 2 db from 40 to 8, 000 cycles, Due
to tape saturation, frequency checks can not be made at this level
beyond 8, 000 cycles, To run response checks beyond 8,000 cycles
refer to Overall Performance Check, Section [I-XIL.

4, Noise Balance; A noise balance control is provided to eliminate excessive
low frequency noise and null second harmonic distortion. The noise bal-
ance should not be touched unless all heads have been thoroughly demag-
netized with an AMPEX Head Demagnetizer or equivalent (See Section V).
If noise of a crackling nature is still found to exist in the output of the
machine, connecta | MFD condenser across the output of the machine
and adjust the Noise Balance Control (R424), Figure 11 or 14, for mini-
mum record noise as read on a sensitive meter or heard in a loudspeaker
connected to the machine output through a power amplifier.

1V, ERASE ADJUSTMENT: The erase current is factory adjusted and no
further adjustment should be necessary unless the Erase Head is replaced,
Should this happen, the following procedure must be followed;

a, Setthe Meter and Output Switch (S405) in the Erase
position and press the Record Button (5403),

b. Back off the Erase Trimmer {(C435), Figure 11 or 14,
to a minimum capacity (clockwise direction),

¢, Increase the capacity until the meter reads QO (zero),

d, Check the bias current after making this adjustment
since a ch ange in erase current will produce a change
in bias ¢urrent,
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SECTICN VII

MECHANICPL STERVICE GUIDE

This section is a guide to locating irregularities in the aneration
of the Tape Transport Mechanism of this recorder, Sources of irregularities
in the Electronic Assembly have not been included in this book since standard elec-
tronic maintenance techniques apply. This section is divided into the following
four parts:

I. Failure to 5tart,

II, Irregularities in Play Moade.

I11, Irregularities in Rewind or Fast Forward Mode,
IV, Miscellaneous,

To use this section first decide into which of the above groups the
trouble lies. Check the list of symptoms in the group to further localize the
trouble, Investigate each of the parts listed under the appropriate symptoms
to detect incorrect adjustments or possible defects. Refer to Section VIII for
the correct mechanical adjustment procedures. The numbers in parentheses are
reference numbers which refer to the figures in the rear of the book,

I. FAILURE TO START.

A, Capstan Drive Motor inoperative at one or both speeds,
Check the following:

1. AC Power to the recorder,

a. Control Circuit Fuse (F402),

b. Power Cable from Mechanical Assembly to Elec-
tronic Assembly,

c. Capstan Drive Motor Connector (J5027),

d, Speed Change Switch (S502).

e, Jumpers from ] to 2 and 3 to 4 on 60 I|11:5|r«cle Ampli-
fier Terminal Strip (TS5501), NCTE: Machines
equipped for "plug in" of 60 Cycle Amplifier must
have nroperly jumpered Dummy Plug (catalog #567)
inserted in the 60 Cycle Amplifier Connector (J7035)
in absence of the 60 Cycle Amplifier,

Z. Head cables interfering with Drive Motor Flywheel,
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3. Capstan Drive Motor (24) fer binding of shaft, open
or shorted winding.

4, Drive Motor Capacitor {T508).
B. Machine does not operate or trips itself off when Start Button

is depressed, NOITE: DBefore making these checks read sec-
tion III-II on Tape Threading, Check the following:

1, Switches

a, Safety Switch (5§501). For adjustment, See Section
VIII-10,

b, Ston Button (3506).

c, Start Button (5507).

d, Takeup Torgue Switch (5503), For adjustment, see
Section VIII=7,

2, DC Relay and Solenoid Power Supply.

a. Selenium Rectifier {(SR301).
b. Resistor {R501).
c, Electrolytic Condenser (T502).

3, Relays.

a. Start Relay (K505).
b. Rewind Relay (K507),
c. Fast Forward Eelay (K506},

4, Solenoids,

a. Capstan Solenoid (K501), For adjustrment, see
Section VIII-1,

b, Forward Tilt Seleneid (K504)., For adjustment, see
Section VIII-8,

c., Brake Solenoid (K502). For adjustment, see Section
VIII-2.

5. Play Resistor R503 for an open circuit.

b, Jumper from Terminal 7 to 8 on the Remote Contro! Ter-
minal Strin (T3502), NOTE: Machines equipped far "plug
in" of Remote Control must have the pronerly jum=ered
Dummy Plug (catalog #3461) inserted in the Remote Con-
trol Connector {(J7015) in absence of a Remote Control
System.
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7, Rinding of Turntable Motar [ ivots (18) and {19).
8. Tables interfering with the Frake Drums (34) aad (35),

9, Tounterbalance Spring (65) in rack mount position on
mortable machines. Seée Section IT-VII.

IL. IRREZGUI ARITIZS IN LAY MODE,

#. Unsatisfactory starting in “lay Mode. Zheck the following:

1. Takeup Toroue Switeh (5393) for adjustment. (May be
opening too early.,) 5ee Section VIII-7.

Z. DBinding of Turntable Motor I ivots (1B) and (19) may
cause late engagement of Turntable Motor.

3. Tilt Solenoids (K533) and (K504) if misadjusted can caus s
sliapage or late engagement of Turntable Motor (E502),
See Section VIII-8,

4. Insufficient takeup torque in the Flay mode.

. 2. Play Resistor (R503) set too high, See Section VIII-9.
b. <Cable interfering with Takeun Erake Drum (35).

5. Stopping Brakes {36) and (39).

a. Dragging brakes,
b, Brake Clearance adjustment too great so that brakes
are slow in releasing, 3See Section VIII-2.

6, Capstan Idler pressure adjustment, See Section VIII-1,
7. Takeup Tension Arm (62) sluggish,

8. Constant Tension Erake (47) adjustment. See Section
?III-:L "

9. Low relay and solenoid supnly veltage which would slow
down the relay and solenocid operation time,
E. High flutter. The low flutter specifications on this eguipment
are rigidly met. Any noticeable flutter can probably be traced

to one of the following:
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1, Cable dragging on

a, Takeup Erake Drum (35),
b, Reel 1dler Flywheel {78).
c, Capstan Drive idotor Flywheel.

£, Foreign material such as deposit left by the tape on |

a. Tapstan (A), Figure 16,

b. Reel Idler Pulley (71), Figure 20,

c, Capstan Idler (50), Figure 16,

-d, Turntable Motor Tire {7}, Figure 19,

e, Takeup Brake Drum (35), Figure 18,

f. Head Surfaces, :

g, Tape Guides (45), (89), and (J}, Figure 16,

3. Excessive drag in Reel Idler (69), If Reel Idler is quiet and
turns freely, it is not likely to contribute to the flutter and
should not be disassembled, 1If the Reel Idler will not turn
freely or is noisy, check the following, Refer to Figure 20,

a, Hee] Idler Adjustment. See Section VIII-&6,

b. Top Eearing (72} insufficiently lubricated. See Section
2 V-1V,

¢, Thrust Bearing (86) worn, _

d, Foreign material in Lower Bearing (75).

4, Capstan Drive Motor {24),
a., Top Bearing insufficiently lubricated, Do not over-lubricate,
See Section V-1V,
b, EBent Capstan (A},
c. Motor windings partially open or shorted,

5, Capstan Idler (50} defective,

b, Takeup Torque Switch (5503) (not opening). See Section VIII-7
for adjustment,

7. Bad Tape (worn, ragged, or of poor quality).
8, Recorder subjected to excessive external vibration,

“. Recorder fails to shut off when tape runs out. CTheck the following:
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1. Takeup Tension Arm (62) sluggish due to:

a. Dirt between Takeup Tension Arm (62) and Bushing (3).

b. Takeup Tension Arm Return Spring (64) disconnected
or broken.

c. Safety Switch (5501) inoperative or out of adjustment,
See Section VIII-10.

d. Safety Switch Condenser (C501) shorted.

D. Instability of Tape on Capstan., Check the following:

1. ©Oil on Capstan (A) or Capstan Idier {50).

2, Takeup Torque Switch (S503) not opening causing excessive
takeup tension, See Section VIII-7 for adjustment.

3. Capstan Idler Pressure Adjustment, See Section VIII-1,

4, Capstan Selenoid {K501) (not seating).

5. Constant Tension Brake Spring (49) disconnected or broken.
6, Constant Tension Arm (44) binding in Bushing (5).

7. Bad Tape (stretched edges or bad splices).

E. Recorder goes into Fast Forward Mode when Start Button is
depressed, Check the following:

1. Capstan Idler Pressure Adjustment, See Section VIII-1,
2, Capstan Solenoid (K501) for defect,
I[11, IREEGULARITIES IN FAST FORWARD OR REWIND MODE,

A. Recorder stops when Fast Forward or Rewind Buttons are
depressed, Check the following:

1. Fast Forward Button (S504).

2. Rewind Button (S505),

3. Fast Forward Relay (K506).

4, Rewind Relay (K507).

5. Rewind Tilt Solencid (K503), For adjustment, see Section

VIII-B,
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B. Recorder sluggish in Fast Forward or Rewind. Check
the following: .

1. Takeup Torque Switch ($503) (stays open), See
Section VIII-7 for adjustment.

2, Cable Dragging on either Erake Drum (34 or 35).
3, Stopping Brakes (3t and 39),

- a. Dragging Brakes,
b, Brake Solencid (K502) loase or inoperative, L=e
Section VIII-2.

4, Turntable Motor (&) for insufficient lub=ication. Je=
Section V=-IV.

5, Slippage between Turntable Motor Tire (7) and Brale
Drums (34 or 35),

a, Tilt Solenoid (K503 and K504), For : (iustment «ce
Section VIII-8.

b, Oil on Brake Drums (34 or 35) or Tur table Jdoi:
Tire (7).

c. Binding of Turntable Motor Pivots (13 =nd 19,

1V, MISCELLANEQOUS IRGREGULARITIES

A, Braking too severe causing breaking or deforimatior « . tape,

1. Binding of Prake frm Pivot, Figure 17 voint G
See Section V1II-2A for adjustment,

2, Brake Solenoid Stop (67) deformed, See 3¢ -tion VIl -°

B, fraking insufficient causing tape slack to be throw: w en the
machine is stopped,

1. BErake Drum contaminated with oil or gr:a e, Se .
Section VIII-2F, for cleaning procedure

C., Eraking rotationallv uneven,

i. Erake Drum contaminated with oil or gree: 2. See
Section VIII-2F ior cleaning procedure.
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SECTION VIII
MECHANICAL ADJUSTMENTS
The mechanical adjustments described below have been made at the factory
prior to shipment of the machine., No further adjustments should be necessary ex-
cept as required by routine maintenance if irregularities should occur in the oper-
ation of the machine, CAUTION: When returning the Mechanical Assembly to the
portable case after making adjustments, make sure the cables do not interfere with
moving parts,
The following mechanical adjustments are described:
1. Capstan ldler Pressure Adjustment
2, Adjustment of Braking System,
3. Constant Tension Brake Adjustment,
4, Turntable and Brake Drum Height.
5. Bewind Holdback Brake Adjustment,
6. Reel Idler Adjustment.
7. Takeup Torque Switch Adjustment,
B. Forward and Rewind Tilt Sclencids Adjustment
9. Play Takeup Torque Adjustment,

10, Safety Switch Adjustment.

The numbers in the parentheses are reference numbers and refer to the
fipures in the rear of the book,

1. Capstan ldler Pressure Adjustment,

The Capstan Idler (50) is positioned to contact the Capstan (A)
by the Capstan Solenocid (K501), The pressure is adjusted by a lock
nut on the Capstan Sclencid Eye Bolt (54), See Point B, Figure 17,
Tightening this nut causes greater pressure until a point is reached
where the Capstan Solencid will not seat or bottom, At this point
the pressure is very low and the nut must be backed off. Excessive
pressure should also be avoided as it throws unnecessary load on
the Upper Drive Motor Bearing.
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The recommended method for adjusting this solenoid is to take up on
the adjusting nut (B} until the Capstan Idler (50) just touches the Capstan
(A) when the Capstan Solenoid (K501) isbottomed, Then turn the nut an
additional 2-1/2 turns, CAUTION: Make sure the solenoid will bottom
after this adjustment, If not, the sclenoid or linkage is defective, When
adjusted as above, sufficient drive force exists under all operating con-
ditions to prevent tape slippage unless the Capstan ldler should become
contaminated with oil or foreign matter,

2, Adjustment of Braking System,'

The braking system in this machine is designed to retain its adjust-
ments over extremely long periods of time, The following explanation
and adjustment information will be of value if it becomes necessary to
replace parts in the braking system or to clean the Brake Drums,

It is necessary that each reel have considerably more braking
force in one direction than the other, This is often referred to as
"Brake Differential''. The braking force can be easily measured by
attaching a piece of string about 30 inches long to the hub of the NARTE
reel, the other end being attached to a spring scale (0 to 64 oz, preferred)
Wind the string around the hub and pull the acale evenly, Take the read-
ing only while the turntable shaft is in steady motion as the force re-
quired to overcome the static friction of the system will be considerably
higher than that of the actual braking force, Most scales when operated
in the horizontal plane will show a zero setting different from the norm-
al scale zero, The scale readings should be corrected accordingly. In
measuring forces on the Tape Supply Reel, hold the Constant Tension
Arm (44) firmly in the direction of the Capstan {A} as this is also a
brake and should not be included in the reading of Tape Supply braking
force,

The following braking forces are optimum:

Tape Supply Reel (with Constant Tension Arm held "off")
Clockwise 3 oz, ;f 1 oz,
Counterclockwise 18 oz, £ 2 oz.

Takeup Reel
Clockwise 28 oz, £ 3 o=z,
Counterclockwise 8 oz, ?1 oZ.

The following adjustments should be performed in the sequence indicated
if a part in the braking system is replaced.
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Frake Arm “ivoi.

Lhe Frzxe Arm Pivots are adjusted by a lork nut, Frg: = =7,
=, 80 the Brake Arms (3o and 39) will siide freely 1« “1r s ¢.a.
~onsiderable vertical play can be tolerated at the end ¢f ~e Prake
*rm, Tighten the lock nut down until it bottorms on the Arns,

Then back off 1/8 turn or more as required to eliminate any drag
or bind in the Brake Arm. An excessivliey high srzke differential
can us.ally be traced to this adjustment.

i «=f Junily Erake Shoe CTlearance,

:~e or fasten the Uakeup Tension Arm (62) in the overating po-
sitici.. lace the “Yechanical Assembly in a position so that the
Erake ohees -anbe observed and start the recorder,

2. Looses the cac sc-ews that secure the Frake Solenoid {K302) to
tre solenoid ounting Bracket., See Figure 1B, Point C, 5Slide
ineg oclenowd 1n the required direction to establish a clearanee of
i/04 to 1,32 inch between the Frake Lining and the Brake Drum,
Tighten the Solenoid screws securely when the adjustment is
correct., As Erake Linings wear the clearance will increase
slightly, but this will not affect the performance of the machine.

Takeun Brake Shoe Clearance,

The Takeup Erake Clearance is acdiusted by the Brake Hod Adjust-
ing Clamp (43) to provide a clearance of 1/64 to 1/32 inch between
the Brake Lining and the Brake Drum when the Brakes are released
(Brake Solencid erergized), Tighten the set screw (43) securely.
ihe Eiake Rod Retaining Ring (100) is placed on the Brake Hod to
prevent the Rod being detached from the Brake, Be sure there is

at least 5/32 inch clearance between this Ring and the Brake Arm,

Frake Fivot Spring Position,

Thre= holes are located in each BErake Arm to anchor the Erake Pivot
Snring (58}, Anchoring this spring in the middle hole will narmally
nrovide the optimum bDraking forces previously listed. If this is nor the
case, move the spring to the hole required to produce the correct
braking forces. If the forces should be considerably lower than the

optimum values and do not change when the “ivot Spring is moved,
contamination of the BHrake Drums or Brake Linings is indicated,

~lean the Drums as described on the next page under F,
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E. Brake Solenocid Stop (67),

The clearance between the end of the Brake Solenoid plunger
and the Stop shouls ne 3/16 inch when the plunger is bottomed,
Adjustment is accomplished by beroisg the Stop Bracket (67)
to provide the aforementioned clearance, Be sure that the Stop
catches the plunger of the Solenoid but does not drag on the
linkage. Improper adjustment will result in excess braking
differential,

F. Frake Drum Cleaning Procedure,

In servicing the recorder the Zrake Drums (34 and 35)
may become contaminated by handling, or by oil or grease
getting on therr, wnlild cases of contamination will soon dis-
appear through the normal operation of the machine, The Brake
Shoe mav chatter until the cortamination wears off, In such cases
cleaning i5 not necessary if the recarder handles the tape satis-
factorily, If operation is unsatisfac'ary, clean both brake drums
as follows:

1. Hold a piece of #320 wet-or-dry sandpaper firmly against
the braking surface of the Brake Drum,

2. Rotate the Brake Drum four or five revolutions by turring
the turntable. It is not necessary to release the brakes for
this operation, Shift the sandpaper to a clean spot frequently
to aveid contamination of the paper.

3, If this does not cure the condition, the Brake Linings have
become contaminated and should be replaced, See Section V-V,

3. Constant Tension Prake Adjustment:

The Tonstant Tension Erake (47) is adjusted for minimum clearance be-
tween the Tonstant Tension Brake Lining {48) and the Tape Supply Brake
Drum (34) when the Brake is released, I'.e adjustment is made by the
Erake Stop, a set screw and lock nut shown in Figure 17, Point D, As the
Erake Lining wears, readjustment of the Stop is desirable,

a. Loosen the lock nut, ~ith both the Istﬁpping Brakes and Constant
Tension Brakes released, screw in the set screw until a slight
drag is noticed on the Brake Drum,

b. Dack off the set screw until the drag just disappears,

c. Tighten the lock nut and re-check for drag. The drum should
spin freely with both Erakes re.eased, The Constant Tension Arm
{44) should have a very short travel - approximately 1/8 inch at
the end of the arm,
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NOTE: It is important that the force applicd to the .onstant lensio,
Brake (47) by the Constant Tension Brake Saring {47} be in tke corre=t
drection; otherwiee the Brake | tning may wear anevenly and the Drake
may oscillate or chatter causing high flutter, This should not be con-
fused with the normal motion of the arm to compensate for discontinui-
ties in the reels. If the Spring 1s attached to the Takeup Torque Switch
(S503) with a solder lug, this lug should be positioned at right angles
to the edge of the Switch, See Figure 17,

4. Turntable and Brake Drum Height,

The height of both the Turntables (27 or 28) and their respective
Brake Drums (34 and 35) must be carefully adjusted whenever they are
removed, Their removal should be avoided unless absclutely necessary.
When removing Brake Drums, first locsen the Turntable Set Screws,
Figure 17, Point £, Loosen the Brake Drum set screws, Figure 18,
Point ', backing them off far encugh to prevent galling of the Turntable
Shaft, Lift the Turntable from the Brake Drum, Carefully mark the
Brake Drums so they wiil be returned to the same shafts, If it is neces-
sary to replace either a Brake Drum or a Turntable, they must be re-
placed as a pair.

When replacing Brake Drums, place a little oil on the Turntable
Shait and work the Drum on the shaft, Adjust the Turntable Height so
that the top surface of the Turntable Sad (30) Figure 19, is 0.635 inches
from the surface of the !echanical top plate. Be sure to tighten the set
SCTEewsS,

After the correct Turntable Height is set, adjust the Brake Drum
height so that the lower spoke side of the Brake Drum lines up with the
Turntable Motor Tire., Approximately 1/32 inch of the Drum should
show below the tire, Tighten the set screws, being sure that they line
va with the flats on the Turntable Shaft, Tlean the braking surface of
the Brake Drum thoroughly as explained in Section VIII-2F as it will
become contaminated by handling.

5. Bewind Holdback Brake Adjustment.

The Rewind Holdback Brake (22} is adjusted to give a slight tension
during rewind. It should only require adjustment if it is accidentally
bent, ¥ith the Takeup Brake Drum (35) removed, the lining of the Hold=-
back Brake should assume a position 2-5/8 inches from the edge of the
Takeup Turntable Shaft.

6, Reel ldler Adjustment,

Should the Reel ldler {(69) be removed, it must be reassembled as
shown in Figure 20, Vertical play in the Reel ldler Pulley and Shaft
Assembly (71) is provided by the Re el Idler Thrust Bearing (86},
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2," Assemble the Re el Idler Housing (70) to the *echanical Top Plate
as shown in Figure 20,

b. Place a spacer 1/16 inch thick betweer the top of the Reel Idler
Pulley {71) and the Reel Idler Housing 0},

¢. [IMake sure that the Reel Idler Call Eea . g is in place. 507  he
Reel ldler Spacer (84) o the shaft. Hold rg the Reel [dler #ly-
+heel (78) by the Square Hub, sottom it against the Spacer and
rall Eearing. Then tighten the set screw ,

v “emove the 1/16 in-5 spa-er betweer tha Reel Idler Pulley and
i..38ing,

v lInsert ine Feel Idl2y Ltr:st Ea.l (%7, using a little light grease
vt Dald 1t in play e ie fre center of the Reel Idler Shaft, Attach
‘e deel ldler Th-ust Eracket (F5,,

f. Screw in the Thrust rearing (86) until the vertical play in the
Fel idler shaft a-4 2ulley (71) 15 between . 010 and . 020 inches,
Tignten the Lock MNut (88), In thes case of r=ck mounted machines,
i~ 18 desirable to reduce the nlay to ,003 te , 005 inches,

g. T e-check to see that the plav still exists after the Lock Nut 13
tightened. Insufficient clearance will prevent the proper onsranor
of the idler, It should sein without drag,

7. Takeup Torg.e Saitch Adj.sto ent,

.

The Takeup Torque Swit.h (5-°3! plays an .rportant role in startn,
the recorder in the Flay mode, [i allows full voltage to be applied

to the lurntable Motor until the Capstan ldler engages the tape,
facilitating fast sta: 'ng without throwing tape slack, The adjustn e
is made by bending the tongue of the micro switch., To check for
correct adjustment, act-ate the armature of the Capsian Solenod
(K*u1) by hand, The Takeup Torque Switch should ' click’ or open
after the Z:.pstan Idler (-0) has made firm contact with the Capstan
(A) but slightly before the armature of the Solenoid seats, Allow
approximaitely l,-"rZ‘-E 1+t over travel for safety, Che: k the Slay
Takevs [orgque as expiained 1n Fart 9 of this Sectinr If the torgue
's coasiderably more than 7 o:aces, i.e ‘akeup Il ve Sa.cn i
not o ening. Severe deformation of tape ~:v resalt and the [ornra'le
Motor may overheat to he point of destruciwon,

E. Forwsrd and Rewind Tilt Solencia £ 7 s.7 ent,

The Forward Tilt Solenc:d {£504) anc the “=w.nd Tilt Solenocid [} ~03%).
positicn the Turntable Motor (6) to engage the nroper Erake Deas e -
pendirg upon the n ode ¢f operation, Adjustment is mace by e la k
nuts srown in Figure 17, “oint H, Tle, should be ad: .sied s *+ 2atly
tight to prevent any sl. »pace between the Turatable -‘ofcr T.r-z. d
the Erake Drum s,

SEZRIZ> 400, SECTION VIIL, Page 6
11/1/52 .



Ihe agjustment consists of the following:

a2, Hemove the Turntable Motor Positioning Spring (68),

b, Back off the Solenoid Adjusting Nuts (H) until the
Turntable Tire will not touch the Brake Drums when
either Solenoid is bottomed,

€. Tighten either Solencid Adjusting Nut until the Tire
just touches the Drum with the Solenoid bottomed, Then
tighten the nut one full turn after this contact, In order
to bottom Solencid and indicate tire contact with the Drum,
fasten the Takeup Teasion Arm ({62} in the operating
position and start the recorder in the Rewind or Fast For-
ward mode as required,

d. Repeat Step T with the other Solenoid,

9, Play Takeup Torgque Adjustment.

The voltage to the Turntable Motor (6) is reduced through the
Play Resistor (R503) in the Play mode of operation, Moving the
slide on this resistor toward the Mechanical Top Plate increases
the voltage to the Turntable Motor and its torque, To check for
proper torque:

a, Fasten the Takeup Tension Arm (62) in the operating position,
b, Attach a piece of string about 30 inches long to hub of the
10 1/2 inch Takeup Reel with the other end attached to a spring
scale (0 to 16 oz, preferred),
c, FPlace the recorder in Play mode,
d, The Takeup tension should be 7 to 7 1/2 ounces as the scale
is allowed to move slowly in the direction of pull,

10, Safety Switch Adjustment,

The Safety Switch (5501) is factory adjusted and should not require
attention unless the switch or Takeup Tension Arm (62) is removed,
The Safety Switch is actuated by the pin that holds the Takeup Tension
Collar (63) to the Takeup Tension Arm (62), The tongue of the Safety
Switch should be bent so the micro switch opens slightly before the
end of travel of the Takeup Tension Arm, Allow 1/4 inch over-travel
af the arm for dependability,

SERIES 400, SECTION VIII, Page 7
1/ 1/52



SECTION IX

PARTS LIST

The purpose of this Parts List is to aid the owner of an Ampex Recorder
in ordering replacement parts. The majority of the components in the Recorder are
listed, The Parts List contains the following four sub-sections:

I. Mechanical Assembly.
II. Head Assembly.
II1. Electronic Assembly.

1V, Miscellaneous,

Each sub-section contains a column of Reference Numbers, a Des-
cription of the part, and the Ampex Catalog Number. The Reference numbers are
an aid to identifying the parts and refer to the schematic diagrams and photographs
in the rear of the book. The numbers apply to this instruction book only, and should
not be used for ordering parts. The Ampex Catalog Number is the exact designation
of all parts used in Ampex equipment. THIS 1S THE NUMBER YCU SHOULD USE
WHEN QRDERING REPLACEMENT PARTS,

The following information should be included when ordering parts:
Machine Type,
Machine Serial Number,
Ampex Catalog Number,
Description of Material.

EXAMDLE:

1 - #2216 Drive Motor Assembly for Model 400A, Serial Number 5020.
3 -C0«33 .1 MFD Condenser for Model 4014, Serial Number 5016,

ALWAYS INCLUDE THE AMPEX CATALOG NUMBER,

SERIES 400, SECTICN IX :rage
11/1/52



Lmpex

Reference Catalog
Number Description Number.
I. MECHANICAL AS3EMBLY - Catalog #2109

1 Top Flate Casting 2694

2 Top Flate Facing Plate 2110

3 Bushing = Takeup Tension Arm 2093

4 Bushing = Capstan Idler Arm 2094

5 Bushing = Constant Tension Arm 2092

6 Turntable Motor Assembly, complete with 2102
Motor, Bracket, Pulley and Condenser

7 Rubber Tired Pulley 934

& Bracket 932

9 3vacers 2680

10 Solenoid Mounting Bracket 2101

11 Relay Mounting Bracket 3311

12 Turntable Motor Mounting Bracket 2107

13 Solenoid | ink 3135

14 - Solenoid Spade Bolt 2081

15 Solenoid Zotter Pin SF-1/16.2

16 Solenoid Clevis ™in CC-1/8-15

17 Terminal Strip Standoff 2349

15 Turntable Motor Pivot - Front 930

19 Turntable Motor 2rm and Pivot Lssembly 3370

20 Felt Washer 928

21 Tilt Solenoid Return Spring 2237

22 Rewind Holdback Brake 3359

23 Brake Lining 3853

24 Capstan Drive Motor ?ssembly-60 Cycle, com- 2216
plete with Flywheel and Condenser.5ee Note |

24 Capstan Drive Motor 2ssembly-50 Cycle, com-~ 3380
nlete with Flywheel and Condenser.See Note 2

25 Drive Motor Fan FAa-1

2b Capstan Dust Can 3506

27 Tape Supply Turntable 2ssembly 2229

258 Takeup Turntable fssembly 2229

29 Turntable and 3haft Sub-25 EEmbE}r 974

30 Turntable Tad 958

31 Ball Bearing BC-7

32 Bearing Housing 2226

33 Retaining Ring RR-1-3

34 Tape Sunply Brake Drum 977

35 Takeup Brake Drum 977

36 Tape Supply Stonping Brake 2098

37 Brake I ining 3853

NOT: 1: 60 Cycle Motor Assembly for Model 404 & 405 5585
5585-2

NOTE 2: 50 Sycle Motor #ssembly for Model 404 & 405

NOTE: OQRDER “ARTS BY AMTEX CAT210G NUMBER CNLY!

SERIES 400, SECTION X, ~age 2
11/1/52



Ampex

Reference Catalog

Number Description Number

35 Tape Supgply Brake Spring 3851

39 Takeup Stopping Brake 2105

40 Brake Lining 3853

41 Takeup Brake Spring 3850

42 Brake Rod 2091

43 Brake Adjusting Clamp 967

44 Constant Tension Arm Assembly 2099

45 Tape Guide 3357

46 Tape Guide Hook 355

47 Constant Tension Brake 2104

48 Brake Lining : 3853

49 Constant Tension Brake Spring 1024

50 Capstan ldler Assembly -See Note 1 995

51 Capstan Idler Arm 2197

52 Capstan Solenoid Arm 2084

5 Capstan Solencid Stop 388

54 Capstan Solencid Eye Bolt 396 -2

58 Solencid Felt ¥asher DN-6-1/4-416-B16

56 Solenoid Terminal Strip 2372

57 Solencid Cotter Iin ce-1/16-2

58 Solenoid Clevis Pin C-1/8-17

59 Capstan ldler Pressure Spring 389

60 Capstan Idler Return Spring 3808

61 Takeup Torque Switch Engaging Washer 2075

b2 Takeup Tension Arm 2103

b3 Takeup Tension Collar 2085

b4 Takeup Tension Return Spring 3809

b5 Counterbalance Spring ELL L

b6 Counterbalance Spring Anchor 3683

67 Brake Solenoid Stop Bracket 3807

68 Turntable Motor Posilioning Spring 3850

69 Reel Idler Assembly 2213

10 Reel ldler Housing 2207

Tl Reel Idler Pulley and Shaft Assembly 2Z15

72 Upper Bearing 2209

73 Felt Washer 2248

74 Plug Button FPBE-1-516

75 Ball Bearing BC=-1

T6 Rubber Bearing Housing BD=-1

T7 Bearing Adapter 2210

T8 Reel ldler Flywheel Assembly 2223

79 Flywheel 2221
NOTE 1: Capstan Ildler for Model 404 & 405 4429

NOTE: ORDER 2ARTS BY AMPEX CATALOG NUMBER ONLY!

SERIES 400, SECTICN 1IX Fage 3
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Ampe¥

Reference Catalog
Number Descriptio n_ Number
80 Hub and Dampener Assembly 2220
81 Limit Stop 2219
82 Ball Bearing BC-T7
83 Retaining Ring RR-2-4
84 Reel Idler Spacer 352
85 Eeel Idler Thrust Bracket 2222
Bb Reel Idler Thrust Bearing 2208
a7 Eeel ldler Thrust Ball BC=-18
88 Reel Idler Jam Nut - 1/220 NU-16-816
89 Capstan Tape Guide 257
20 Capstan Tape Guide Spacer 1402
91 Capstan Tape Guide Shimming Washers 923
92 Motor Condenser Clamp 1098
93 Pushbutton Escutcheon Plate 2691
94 Selenium Rectifier Terminal Board 2371
95 Selenium Rectifier Insulating Strip 2373
96 Brake Pivot Washer 910
97 Terminal Strip Insulation 3439
98 Brake Pivot Spring 3582
99 Brake Spring Link 3603
100 Brake Rod Retaining Ring RE-4Xa2
101 Motor Pivot Washer PW=1-1016
C501 .1 MFD 600 V. Tubular Condenser CG=33
C502 80 MFD 150 V. Electrolytic Condenser CO=105
C503 .1 MFD 600 V. Tubular Condenser CO-33
C504 .1 MFD 600 V, Tubular Condenser CO-33
C505 .1 MFD 600 V. Tubular Condenser CO-33
C506 Motor Start Condenser supplied with Motor

See Note 1.
C507 .1 MFD 600 V. Tubular Condenser CO=33
C508 Motor Start Condenser supplied with Motor

See Note 1.
C509 .1 MFD 600 V. Tubular Condenser ~0-113
c510 .1 MFD 600 V, Tubular Condenser CO=33
511 .1 MFD 600 V. Tubular Condenser CO-33
C512 .1 MFD 600 V. Tubular Condenser CO-33
C513 .1 MFD 600 V, Tubular Condenser C0-33
J501F Jones P-304-.CCT-L Cable Connector PL-99P
J502P Jones P=306-CCT-L Cable Connector Pl1-101F
J5035 Jones 5-306-CCT-K Cable Connector P1.-1025
J504P Jones P=304=-CCT=L Cable Connector PL-99P
J5055 Jones 5-304-CCT=-K Cable Connector PL-1005

NOTE 1: When ordering Motor Start Condensers, include the serial number

of the Recorder, whether the motor is the Turntable Motor or Drive
Motor, the manufacturer of the motor, and the manufacturer's

type number found on the motor name plate,

SERIES 400, SECTION IX, Page 4
11/1/52



sAmpex

Reference Catalog
Mumber Description Number
K501 Capstan Solencid DC 670
K502 Brake Solenoid DC 337
K503 Rewind Tilt Solencid DC 337
K504 Forward Tilt Solenoid DC 337
K505 Start Relay 32DT 115 V, DC RL-26
K506 Fast Forward Relay 3°DT 115 V, DC RL -26
K507 Fewind Relay 32DT 115V, DC RL-26
R501 20 Ohm 10 Watt Wire Wound Resistor RE-309
R502 1000 Ohm 25 #Watt ¥ire Wound Resistor RE-113
R503 150 Chm 50 Vatt Adjustable Resistor RE-25%
5501 Safety 3witch - Micro Switch 3604
5502 Speed Switch - DPDT Toggle SW-5
3503 Takeup Torque Switch - Micro Switch SN2
5504 Fast Forward “ushbutton-3P5T Normally Open SW-34
3505 Rewind Tushbutton=-375T Normally Cpen SW-34
5506 Stop Pushbutton-5P53T Normally Closed SW-35
3507 Start Pushbutton-3P3T Normally Open SN =34
SR501 Selenium Rectifier-Half Vave SR-4
T5501 60 Cycle 2mplifier Terminal Strip Jones 8-170 TS5=2-8
T5502 Eemote Control Terminal Strip Jones 8-170 TS-2-8
II, HEAD ASSEMBLY
Half Track Head assembly for Single Case
“ortable, Rack or Console 475-14
Full Track Head 2ssembly for Single Case
.?urt&ble,' Rack or Tconsole 475-16
Half Track Head Assembly for Two-Case
“ortable 475-17
Full Track Head 2ssembly for Two Case
Sortable 475-18
Gate Soring 438
Gate Pins DR-2-3-10
Glass Rod Tape Guides 457

NOTE: ORDER 22RTS BY AMPEX CAaTALOG NUMBER ONLY!

SERIES 400, SECTION IX, Page 5
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Ampex

Reference Catalog
Number Description Numbe r-
601 20 MFD 450 V, Electrolytic Condenser CO=57
cbo2 20 MFD 450 V. Electrolytic Condenser CO=57
Ch03 10-30-20 MFD 475 V., Electrolytic Condenser CC-244
Chb04 20 MFD 450 V, Electrolytic Condenser CO-57
F401 1 Ampere "S5lo=-Blo" Type 3AG Fuse FUT
F402 2 Ampere Type 3AG Fuse FU-2
J4015 Cannon XL-3-13 Chassis Connector PL-585
J402 P AN-3102-105-3P Box Mount Connector PL-5%P
J4035 Phone Jack - Cpen Circuit JA-3
J404P Cannon XL-3-14 Chassis Connector PL=4F
J405P AN-3102-105-4P Box Mount Connector PL-61P
J406P AN-3102-105-2P Box Mount Connector PL-62P
J4075 Jones 5-304-AB Chassis Connector PL =563
J4085 Jones 5-308-AB Chassis Connector PL=545
J409P Hubbell #7466 Chassis Connector PL-104P
JeO1P Jones P-308-CCT-L Cable Connector PL-103F
J4115 Phone Jack - Open Circuit JA-3
K401 Record Relay 3PDT 115 V. DC R1L-8
1401 20 MH R.F. Choke CH-8
1L.ed1l 8 Hy. 80 Ma, Filter Choke 1155
L6602 & Hy. 80 Ma, Filter Choke 1155
M401 VU Meter

NE401 Record Pilot Lamp DL-4
R401 150, 000 CHM 1 Watt Composition Resistor RE-27
R402 100 OHM | Watt Composition Resistor 5% RE-38
R403 100 OHM | Watt Composition Resistor 5% RE«38
R404 150, 000 CHM 1 Watt Composition Resistor RE-27
R405 1 Megohm 1 Watt Composition Resistor RE-3Z
R408& 1,200 OHM 1 Watt Composition Resistor RE-261
R407 330,000 OHM | Watt Composition Resistor RE-30
R4&08 100, 000 OHM 1 Watt Composition Resistor 1% RE=205
R409 100, 000 OHM Audio Taper Potentiometer RE-227
R410 2,200 OHM 1 Watt Composition Resistor RE-T7
R411 47,000 GHM 1 Watt Composition Resistor RE-22
R412 1 Megohm 1 Watt Composition Resistor 5% RE -48
R413 100, 000 OHM Audio Taper Potentiometer RE-227
R41l4 100, 000 OHM 1 Watt Composition Resistor RE-26

NOTE: ORDER PARTS BY AMPEX CATALOG NUMBER ONLY!

SERIES 400, SECTION IX Page 7
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Ampex

Reference Catalog
MNumber Description Number
R415 39,000 OHM | Watt Composition Resistor 5% RE 44
R416 2,200 OHM 1 Watt Composition Hesistor RE-7
R417 47,000 OHM | Watt Composition Resistor RE=-22
R418 470,000 OHM!l Watt Composition Resistor RE-31
R419 2,200 OHM 1 Watt Compoesition Resistor RE-T7
R420 470 OHM ] Watt Composition Resistor RE-2
R421 22,000 CHM 2 Watt Composition Resistor RE-171
R422 47,000 OHM 1 Watt Composition Resistor RE=22
R423 1 Megohm | Watt Composition Resistor RE-32
R424 50,000 OHM Linear Taper Potentiometer RE-226
R425 470,000 OHM 1 Watt Composition Resistor RE-31
R426 15,000 CHM 10 Watt Wire Wound Resistor RE-92
R427 100, 000 OHM 1 Watt Composition Resistor RE-26
R42B 1 Megohm 1 Watt Composition Resistor 1% RE-211
R429 330,000 OHM 1 Watt Composition Resistor 1% RE-209
R430 2,200 OHM 1 Watt Composition Resistor RE-T
R431] 1 Megohm 1 Watt Composition Resistor 1% RE-211
R432 20,000 CHM Audio Taper Potentiometer RE-240
R4133 22,000 OHM 2 Watt Composition Resistor RE-171
R434 1 Megohm | Watt Composition Resistor RE-32
R435 330,000 OHM 1 Watt Composition Resistor RE =30
R436 Z,700 CHM 1 Watt Composition Resistor RE-8
R437 1 Megohm Audio Taper Potentiometer RE-232
R438 560 OHM 1 Watt Composition Resistor RE=3
R439 47,000 OHM | Watt Composition Resistor RE-22
R 440 1 Megohm 1 Watt Composition Resistor RE-3Z
R441 1 Megohm 1 Watt Composition Resistor RE-34
R442 2,200 OHM 1 Watt Composition Resistor RE <7
R443 560 OHM 1 Watt Composition Resistor RE-3
R444 100 OHM 1 Watt Composition Resistor RE-260
R445 10,000 OHM Z Watt Composition Resistor RE-]168
R446 47,000 OHM |1 Watt Composition Resistor RE-22
R447 47,000 OHM 1 Watt Composition Resistor RE-22
R448 7 OHM 1 Watt Composition Resistor 1% (2~14

CHM in Parallel) RE-257
R449 40, 000 OHM Wire Wound Potentiometer RE-27B
R450 500 CHM 10 Watt Wire Wound Resistor-Adjustable RE-277
R451 3600 CHM 1 Watt Composition Resistor 1% RE-258
R452 100 OHM 1 Watt Composition Resistor RE-Z60
R453 100 GHM 1 Watt Composition Resistor RE =260
R454 470,000 OHM 1 Watt Composition Resistor RE-31
R455 470 CHM | Watt Composition Resistor 5% RE=365
H456 680, 000 OHM 1| Watt Composition Resistor RE =480
k457 2,000 QHM 10 Watt Wire Wound Resistor RE-82

NOTE: ORDER PARTS BY AMPEX CATALOG NUMBER ONLY!

SERIES 400, SECTION X, Page 8
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sAMPpEX

Reference Catalog
Number Description Number
R461 22, (o0 Chm 1 Watt Composition Resistor RE-18
3401 Input Switch = 3P3T Selector Swilch SW=T7
5402 Equalization Switch - 3P2T Selector Switch SW-~8
5403 Record Pushbutton SPS5T - Normally Open SW-34
5404 Line Termination Switch = SP5T Toggle SW-9
5405 Meter and Cutput Switch - 3P4T Selector Switch SW~13
5406 AT Power Switch - SPST Toggle SW=9
SRE01 Seleniurm Rectifier = Full Wave SR-3
T401 Microphone Input Transformer 1153
T402 Cutput Transformer 1154
T403 Erase Transformer 1011
THO] Power Transformer 3953
V40l 125J7 Vacuum Tube TU=-11
Vao2 125J7 Vacuum Tube TU=11
V403 125J7 Vacuum Tube TU-11
V404 6CS ar 6J5 Vacuum Tube TU=3
V405 VR 150/0D3 Vacuum Tube TU-2
V406 123J7 Vacuumn Tube (Selected) TU=12
v407 125J7 Vacuurn Tube TU=11
V408 6C5 or 6J5 Vacuum Tube TU-3
V409 6SNT-GT Vacuum Tube TU=13
VEeol 5Y3-G Vacuum Tube TU-14
AC Power Cable 2413
Power Supply Cable 2435
Octal Tube Socket 50-8
Turret Tube Socket 1208
Fuse Extractor Post FE-=1
Equalization and Meter Switch Knobs KN=-3
Reccrd and Playback Gain Knobs KN-4
Input Switch Knob KMN-B

SERIES 400, SECTION IX =age 9
4715753



Ampex

Reference Catalog
Number Descripticn Number
1V, MISCELLANEQUS
AT701 Remote Record Lamp - 120 V, 6 Watt La-6
Lamp Base - Red DL-7
AT02 Remote Tape Motion Lamp-120 V, & Watt La=b
Lamp Base - Green Di-8
C701 .1 MFD 600 V., Tubular Condenser C0=33
Ji015 Remote Chassis Connector - Jones 5-310-2B PL-2075
Jigee Remote Cable Connector -Jones P-3]0.CCT-L -L-208P
Remote Dummy “lug 3461
J7035 60 Cycle Amplifier Chassis Connector - Jones
5-308-AB PL-545
J70470 60 Cycle Amplifier Cable Connector - Jones
P-308-CCT=L 2L-1030
60 Cycle Amplifier Dummy Plug 567
5701 Fast Forward Pushbutton-5P5T Nermally Open S5W-34
5702 Rewind Pushbutton-SFPST MNormally Cpen SW-34
£703 Stop Pushbutton-SBST Normally Closed SW-=35
5704 Start Pushbutton=5PST Normally Open SW=-34
5705 Record Pushbutton-SP5T Normally Open SW-34
Case for Single Case “ortable 1193
Mechanical Assembly Case for Two-Case
Portable 3692
Electronic Assembly Case for Two Case
Dortable with extra space 3693
Electronic Assembly Case for Two-Case
TPortable withoui extra space 4101
Console Cabinet 3663
Power Interconnecting Extension Cable 3768
=ower Supply Extension Cable 3814
Remote Control Box 3766
Four Channel Mixer-"re-Amnplifier 3761
FReel Centering Adapter (Portableand Console) 376
Reel Hold Down Knob (Rack) 4402
10-1/2" NARTB Reel 539
Standard Alignment Tape 4494
Head Demagnetizer 704

NOTE: CRDER 2ARTS BY AMPEX CATALOG NUMBER ONL Y 1

SERIES 400, SECTION iX,Page 10
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