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2
TECHNICAL DATA
System Frequency Response:

+2 db from 50 cps to | 2Ke
+4 db from 50 cps to 15 Ke

Switcher M6219 -

Height: 1-3/4”
Depth: 8-5/8"
Widti: 15~
Weight: 8 ibs.

Lqualization: Standard NAB Cuive

Remote Unit M6221, M6234 -

Height:  2-3/4"
Harmonic Distorion: Depth: 5-7/8°
Less than 1% at normal record level (limited by tape) Width: 5-3/4"
Noise: Weight: 2 lbs.
-50 db

Wow and Flurier:
0.2% maximum

OQutput Level:
-15 dbm, adjustable

Qutput Impedance:
600 ohms and 150 ohms, balanced (factory wired
for 600 ohms}

Speed:
7-1/2 ips + .04&%

Cariridge Handling Capacily:
All 3 standard slze cantridges.

Record Amplifier [nput:
Minimum: -20 dbm @ 150/600 ohms matching for
100% on VU meter.

Maximum: +4 to +.8 dbm, 10K ohm bridging

Impedances: 600 ohms or 150 ohms (factory wired
for 600 ohms)

Cue Signals:
Tone one: 1Kc automatlcally recorded at the start
of the recording 10 cue up tape for playback.

Tone two: 150 cycles automatically.recordedati the
end of therecording, o be used for automatic star-
ing of auxihary equipment.

Tone three: BKC may be recorded when desired at
any time during the recording. This tone can be
used for acluating auxiliary equipment such as
slides and film projectors.

Ambient Temperaturs:
+55°C Maximum

Maximum Power Required:
MG62ZILF - 35 watts
M62131 - 40 watts

Dimensions and Weight:
Playback M6ZNF

Switcher M6219 -
Input Capacity: 4 channels
Crosstalk between channels; -65 db or better.

Remote Unit M6221 Playback -
Facilities for remole starting of 4 playback units
with lamp status indication.

Remote Record Unit M6234 -
Duplicates all theswitching on the M6213C Record
Playback Unll including status lights.

DESCRIPTION

The Gates Cartcitape ll System consists basically of the
M62131 Record Playback Unit.This unit records and re-
produces tape cartrldges that are loaded witha continu-
ous Jloop of recording tape. This tape varies in length
to produce different playing times.

The Playback Unit is completely transistorized and uti-
lizes printed olass epoxy chassis that are plug-ln
modules. The record amplifier attaches to the side of
the playback unit to become a record playback unit.

The automatlc switch, or M6219, is available to provide
automatic switching of up 1o four playback unit outputs
inlo on conscle input.

A maximum of four playback or record/playback units
may be serviced by one switcher. Switchers may be
connected intandem to accommcdate more than four play-
back units. The M6221 playback remote contrel unit s
available for remotlely starling four playback units.

The M6234 record remoleunit wil) provide remote start-
ing [unctions for a complete record playback unit. The
playback units are designed tobe installed jn either 19°
rack mounting or convenient desk mounting,

The following chart lists the equipment [or a basic sys-
temand all the accessories thal arerequired for different
combinations of umts.

Height:  5-1/4" Qty. Ynit M Number

Depth: 16-1/2"

Width: 12 Basic System

Weight: 21 lbs. “1 ecord/Playback Unit M62131
Record Playback Unit M62131 Multiple System

Height: 5-1/4" ) 1 Record/Playback Unit M62131

Depith: 16:1/'2 2-3 Playback Units ) MG6211F

Wm_tth: 17 1 Switcher M6219

Weight: 33 lbs.
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Accessorles:
Remote Unil "layback (lour start pushbulloms
w/run illumination lights).. ... Meu2
Remote Unit «ecord Playback Unit (provides
complrte remote control switching for

1 record/playback unit, M62131 ... MB6234
Cue Ampliflers:
LKC(Stop) . v v e iiiiiiiiaae e M6216C
150 cps (end of message)......... M6216A
gKc(Random). .o vvvvenniinnnenen ME216B
Program Amplifler.....c..ooveiv it M6215
Cartridge Storage Rack (40 cap.).......... M5986
Tape Lraser.....ovvevnnranensenns 730-0102-000
Cartridges:
Time Model Gates Number
EMPTY F-300 732-0044-000
40 Sec F-300A 732-0045-000
70 Sec F-3008 732-0046-000
100 Sec F-300C 732-0047-000
3-1/2 Min F-300D 732-0048-000
§-1/2 Min. F-300F 732-0049-000
10-1/2 Min. F-300G ¥32-00%0-000
Empty F-600 732-0051-000
16 Min. F-G00H v32-0052-000
Empty F-1200 -732-00,3-000
31 Min. F-12007 732-0034-000

INSTALLATION

Unpacking -
The equipment will be received in safe lransient ship-

ping cartons. Unpack the contents carefully and examine
thoroughly for shipping damage. If any such damage is
found, file a claim report immedliately with the carrier,

The Record/Playback and Playback Units are shipped
ready for desk top operation or 19" rack mounting. In
either case 5-1/4" of panel space is required.

1. For desk top mounting Install the fourrubber feet to
the bottom panel of the Playback Unit in the holes
provided., Use 6-32 x 1/2" hardware shipped with
the unit.

2. For 19" rack mounting attach the angles and exten-
sion panel to the sides of the unil. With the 10-32
hardware provided, using a shakeproof washerunder
each screw head.

Installation of Plug-in Amplifiers and Relays -

The units are shippedwith one Program Ampliflerand the
1Kc Cue Amplifier installed. The additional Amplifiers
and Record Amplifierrelays are shipped separate for the
two and three tone units.

In the Playback Unit - to add the second tone, plug the
M6216A (150 cps} board into the track marked 150 cps.

To add the third tone, plug the M6216B (8Kc) board into
the wrack marked 8 Kc.

3

In the Record Amplifier - to add thesecond tone, plug a
574-0106-000 relay into the socket marked 150 cps.
(Remove jumper) .

Wiring Instructions -

Observe drawing 842 3721 001 for lhemulti-system wir-
ing diagram. This drawing shows one Record Playback
Unit, together with three Playback Units, one Switcher,
one Playback Remotle and one Record Remate wired 1nto
a system. Notice that the units are designated as A,
Band C.

Audio Qutput Connections -

As shown on drawing 842 3614 001, the audio output
appears between pins 1 and 2 on P110 of each playback
unit. The level optained from this point has been set at
the factory for a -15 dbm from a normally recorded tape.
If a lower output level is desired, adjust R15 on the
printed playback chassis.

Audio Qutput Impedance -

The Playback Amplifier is wired at the factory for 600
ohms output. Observe drawing 838 0218 001 for sirap-
ping information for 150 ohm output.

Audjo Input (Record Amplifier) -

The Record Amplifier Input provides a balanced 500/600
ohm input for -20 dbm or wiil bridge a balanced line up
to +8 dbm. Observe drawing 842 3746 001 for this wir-
ing information. )

Switcher and Remocte Unit Wiring Information -

This information can be found on drawing 842 3721001,
which is the Cartritape [[ System Wiring diagram.

Installation of more than Cne Automatic Audio Switcher -

Observe drawing 838 0435 001 for the installailon in-
structions for connecting multiple switchers in tandem,

Second and Third Tone Relay Contacts -

The output jack for control circuits on each playback
unit Is J109. The contacts on the control relays actuated
by the second and third tones are brought out on this
jack. The 150 cycles "end of message” relay contacts
can be found on terminals 4, 5 and 6. Terminal 4 is the
normally opencontact, terminal 5 is the common contact
and terminal 6 is thenormally closed contact. The ran-
dom cue relay terminals (8 Kc) are connected to pins 7,
8 and 9. Complete informationis contained on schematic
drawing 842 3614 001. The 150 cycle and 8Kc relays
do not perform any function in thebasic playback system.
They are available in Cartritape II for automated oper-
ations allowlng additional playback units to be started
in sequence or to provide immediate switching for ex-
ternal equipment. Since Cartritape Ii provides this
complete flexibility of operation, only the basic control
wiring i{s 'shown on drawing 842 3721 001. This control
flexibility-allows the station engineer to use the facili-
ties of Cartritape Il to best advantage as required for
his particular station's installation.
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OPERATION
Tape Eraser -

Cartridge tape recorders do not utilize erase heads.
Therefore, a bulk eraser is required to degauss tape
canrtridges prior to recordlng. A bulk tape eraser, such
as Gales No. 730 0102 000, is recommended to properly
erase the tape, Place the tape eraser on top of a cart-
ridge and make circular motions. This should be done
tc the bottom and front edge ol the canridge as well.
Continue this operation for approximately 15 seconds.
Then slowly remove the eraser from the cartridge w0 a
distance of. about three feel with a slow, steady with-
drawal. Only then should the power be removed {from
the tape eraser.

PLAYBACK UNIT- M62LIG

Function

Ready Light | Part of |White, glows when cartridge is

5102 insened properly.

Start "O" S103 After a cantridge is inserted into
themachine, pressing this switch
begins tape motion.

Run Light Part of |Amber, glows while tape is run~

S103 ning.
Stop Swltch | 5102 While, depress 1o stop tapemot-

S ion. (Normal operation would be
to allow lape to recue)

RECORD AMPLIFIER {Part of M62131)

Function
Record Set S204 Amber, depressing this push-
-3 button readies the record/play-
back combination for recording.
Record Part oi | Amber light, when jlluminated
Mode 5204 indicates unit is not ready to
record.
Record Stpp| S203 White, to stop recording process

g and aulomatically record second
200 cps tone.

Record Part of | White, indicates unit is in the
Indication S203 record mode when lit.

Rz ndom S205 Red pushbutton. Acivates ap-
Tene plication of third tone during the

record process.

Random Part of| Red illumination, womentary.
Tone 8205 Indicates random cue tone has
Record been applied 1o ape.

indication

To Record -

Adjust thevariablewldth cantridge slol ¢pening bygrasp-
ing the large knob adjacent to the carridge slol with
the thumb and second finger while pulling the top lever
forward with the index finger to release the lock. Set
the slot width 10 the desirca size. Insert an erased
cartridge into the slot and press forward until the car-
tridge rests againstthe stopandtheready light comes on.

Feed audio to the Record Amplilier and adjust the level
control so peaks read 100% on the VI meter. Press the
record sei (Amber "R") on the Record Amplifler. This
readies the system for the recording process, Cue the
audio and start the recording by pressing "operate
(Amber "O") on the Playback Unit.

The 1Kc stop tone is auwtomatically recorded at the be-
ginning of the recording. If the random {8 Kc) cue tone
is 10 he used, :t may be applied at any time during the
recording. To do so, press the red (*T") switch momen-
tartly every time a pulse is desired.

When the time has arrived to conclude the recording,
press the white ("5") on the recording amplifier. This
will stop therecording process and ina two tona2 system
automatically insent the second or 150 cps “end of mes-
sage” cue tone. The tape will continue 1o run and cue
itself up for playback.

NOT: DURING THERECORDING PROCESS TIMESWITCH -
ER (M&219) (S DISCONNECTLD BY K20) CONTACTS 3-1]

Multiple Segments on One Cartridge -

To record more thanone segment end-to-end on a single
cartridge, press thewhite stop bution ("S") on theplay-
back approximately five seconds after the audio ceases
on the first segmeni. Then repeat prescribed record
process, A five second spacing between recorded seg-
ments should be allowed to make sure all cue tones on
the end of the previous recording have safely passed the
playback head to prevent crratic operation.

CAUTION! PLEASE READ - Il 18 necessary to press "re-
cord stop” al the end of the audio to remove the blas
from the record head. Otherwise the cartridge may not
recue due (o cue tone erasure by the bias applied to the
record head.

To Playback -

Insert a previously reccrded cartridge into a playback
until it comes torest against its stop and the ready iight
comes on. Press the operate ("O") switch and the re-
corded segment will play back. Allow the cartridge to
run and recue itself.

Trouble Shooting -

[ - Check system wiring diagram 842 3721 001.

. Haveallthe interconnecting wires beeninstalled?

. Have the Indicated Jumpers been removed?

. Have incorrect jumpers been removed?

. Is power applied 1o all units?

. Are all the fuses intact?

. Are thr recorder input levels too high? Check
sound quality at record monitor jack.

. High hum in Record Amplifier? Turn A.C, power
cord over.

mMEgQ® >

Q
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Il - Problems related to cartridges.

A, 2oor sound quality, Poor head contact. Carlridge
pressure pads misaligned.

8. Crosstalk or level variation. Corner post in cart-
ridge hss poppad up, misaligning tape past record
head.

MAINTENANCE GUIDE

"NTRODUCTION

This guidehas been prepared so that a3 maintenance schec-
ule can be instituted to suit the demands of the station.
The only maintenance system that provides the necessary
reliability is PREVENTATIVE MAINTENANCE. Much has
been written on this subject but a brief explanationis in
ordor.

PREVENTATIVE MAINTENANCEL

Preventative maintenance is different from repairing or
general maintenance in that the muintenunce work 1ls ap-
plied before there is a lailure. By adopting & schedule of
routine preventative raintenancevery few on-air fallures
will oceur,

_UBRICATION

L. The bearings used in the motor, flywheel, andpressure
roller are permancntly lubricaled and should require no
lubrication. They may be lubcicated, however, approxi-
mately every six months. When lubrication i{s used - ox-
treme care shouldbe exercisedto keep it from conlactling
the rubber pinch moller.

2. A [ine o1l may be used to lubricate the motorand cap-
stan bearings. Molykote Type G, shoula be used to lu-
bricale the following. Refer to Fig, 1.

l. Pressure roller shaft.
2. Solenoid plunger.

3. Toggle Pawl.

4. Lifter cam surface.

The pivot noi:is should be lubricated with machine oil.

REMOVAL OF THE TAPE DECK ASSEMBLY

If it should become necessary to remove the tape deck
assenbly proceed as follows:

L. Inosenthe four screws on TB10l andtake off the wires.
Do not take the screws all the way out. When pulling
these wires backonthe terminal use careto match up the
wire numbers,

2. Remove tae four nuls and washers whichsecure the
front casting v the urit. Then rosate the front casting un-
til il claars \he index adjust _ever and lay it beside the
unit .

3. Romovethefive machine screws andcable clamp which

en

holds the Lape deck to the main chassis.

4., Remove the three socket head cap screws which hold
the head bracket assembly to the tape deck.

5. Remove the two machine screws holding the micro-
switch 10 the tape deck. Also remove the screw holding
the tie point and cable clamp.

6. Slide the tape deck forward and out of the unit,

CARE OF TAPE HEADS, CAPSTAN, AND PRESSURE ROLLER.

As a result of the lubricant used on the tape proper the

following cleaning schedule shouldbe used toassure con-
tizued high quality reproduction.

1.Thetape heads shouldbe cleaneddaily toseveral times

a4 week depending on the service. Wood or isoprophyl al-
cohol may be used for cleaning. Place a collon swab on
a stick long encugh 10 insert i1:the cartridge slot, moisten
and carefully brush across thec heads.

2. To clean the c¢zpstan and pressureroller the Lop cover
of the unit must be removed. The lifter cam may then be
used .0 raise the pressureroller soove the tape deck sur-
face for easy cleaning. Refer toFig. 1. Use a cotton swab
moistened with wood or isoproghyl alcohol and clean the
capstan and pressure roller surfaces. Inspect the roller
for free turning on the bearing and degradation of the rub-
ber parts. If the roller is worr or deformed, inadeguate
pressure will produce wow, poor star.ing and slow speed.
Replace with Gates pant $730-0307-000.

3. Tape heads may become magneiized by large unbal-
anced pulses through thc record reud, as well as Zrom
strong magnetic liclds. Do not salurate the record ampli-
fierwi'h abnommally high input signals . Magnetized heads
produce excessively high noise on the recorded tape and
i{ severe enough will partially erase them. Thus, :he
heads should be demagnetized weekly.

BELT REPLACEMENT

In ordertoreplacethe drive bells the lop and bottom covars
of the unit must be removed. It is best that the uoft is
set on its side to perform this function.

1, If the old belts areto be removed, take them off of the
flywheel. At this point a stiif plece ¢f wire with asmall
hook on one end Is very useful. Then using the hook on
the wire pull the old belts up through the pulley cutout
from the top.

2. FPeed the new bells, One at « time, dows Lthrough the
pulley cutout and place them around the pulley. Use the
wire topull thre belts down through the botiom and then
place them around the flywheel.

HEAD REPLACEMENT
1. To replace heads remove the pin clips from the pins
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which are on the rear of the heads. Make a note ©of the
wire color code to make surethey arerelnstalledcorrectly.

2. Loosen the headclamp andremove the head. After the
new head is tnstalled referto Fig. 3 for proper placement.

3. For the final adjustment of the heads a azZimuth tape
is required. The Gates 732 0169 000 azimuth tape is a-
vailable for this purpose. Using a meter to read the out-
put level adjust the playback head for maxamum cutput.
Record a 15 KC signal, and againread the output level of
the playback amplifier, and adjust the record head for
maximum output, I' is important that the playback head
azimuth is adjusted first and then record head.

828
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RiGHT Surd

o

*ne Y
=

R 3.9%% FeéL
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88 PARACCEL
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FRONT PANEC
CASTING

\4\ Ay

16, z
ELECTRONIC ADJUSTMENTS

|. Repeat Record Bias Current Reading:
Correcl Bias Current reads on your VU meter.
2. A.C. Bias Leve) Adjustment.

The A.C. bias control is a trimmer capacitor located un-
der therecorder chassis. TO set the bias remove the bot-
tom cover of the recorder and proceed as follows:

a. Connect a 1 KC signal to the input of the recorder
Adjust the level until the VU meter reads zero or
100%.

b. Insert a bulk-erased tape cartridge into the play-
back unit.

c. Connect an output meter to the output terminals.,
Adjust the meter range so that-15dbm can be used.

d. While recordingal KC signa) ad)ust the bilas level
as reagdonthemeter. (Forthe left channel (or mono)
use C20lto setbias and C20% [or theright channel.)

e. Increase the bias toprovide -1/Z to 1 db reduction
in thel KC recorded level, The bias is now proper-
ly adjustied.

3. Playback Gain.

The playback gain is set at the factory for a output level
of -15 dbm. This control is a small tirimpot (RIS) located

on the playback amplifier board and is adjustable from
the back of the unit.

4. Bias Trap Adjustment.

Should these traps be replaced or mistuned in the field
they may be retuned as [ollows:

a. Connect an oscilloscopeto J202, Pin L in the case
of the left channel, J203 pin L in the case ol the
right channel. Place the recocder in therecord mode
of operation and adjust L20l orL202 for minimum 75
KC bias signal observed in the scope.

b. The bias oxclllator frequency is set at the factory
to approximately 75 KC.

S. V,U. Meter Calibration.

In order to calibrate the VU meter an audio oscillator and
distortion meter will be needed.

a. Connect a 400 ¢ps signal to the input of the re-
corder and set the level 6 db above 0 on theVU
meter.

b, Using a bulk erased cariridge make a recording of
the 400 cycle tone. 1t is best L0 use a cartridge
100 secs long. ~

c. Playback the tape and measure the total harmonic
distortion.

d. Repeat steps (a) and (b) at various record levels
until the toral harmonic distortion Is 3%.

r Y
e. When the 3% point is found reduce the test oscil-
lator o'utpqt 10 the record amplifier by 6 db.

f. Changethe valueof R8, a 7.5 K ohm f{ixed resistor,
until the meter reads zero. This resistor is found
on the recording amplifier plug-in board. The VU
meter is now properly calibrated.

6. Distortion and Signal-To-Noise Ratio.

An audio oscilaltor and distortion meter is required to
perform these measurements. Before these measurements
are attemptad the heads should be demagnitized, clean-
ed, and adjusted properly. An inspection should also be
made to see if the pressure coller is properly adjusted.

a. Using a cartridge that has been bulk-erased re-
cord a 400 cps tone using & Jevel that is b db a-
bove zeroontheVU meter. Refer to steps (a) through
(e) under VU meter calibration until the 3% total
hammonic distortion point is found.

b. When the 3% third harmonic distortion polnt has
been established notetheoutput level of the play-
back amplifier, This will be the reference used to
find the signal-to-noiseralio, and 1s normally ap-
approxlmately a -10 dbm.

¢. With no input signzl ¢pplied 1o the recorder input
make a blank recording using a cartridge that has
pegn bulk-erased., making certainthe inputl i5 prop-
erly terminated.
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d. Playback thisrecording andmeasurz lhe nolse level
al the output of theplayback amplifier. The signal-
to-ratio is the difference between the noise meas-
ured and the reference measuredinslep (b). This
should be a -55 db or better for mono or -50 db
for Stcreo,

e. With the sieps performed above reduce the input
Lo the record amplifier & db, or for a readirg of 0
on the VU meter. The total harmonic distortion
should be about 1%.

7. Overall Frequency Response.

Before an attempt is made to make an overall {requency
response the following should be done, The heads should
be demagnetized, cleaned, and properly adjusted. The
A.C. blas should bechecked forthis has an uffect on re-
sponse if misadjusted. Refer to A.C. blas level adjus--
ment for this.

a. Connect an audic osclllazor:o the inpui of the re-~
cord amplifier and set herecord level for a -10 db
as read on <he VU meter.

b. Using a cartridge that has been bulk-erased make
a recording using 400 cycles as thereference tone.,
Then record @ short series ©Of frequencies from 50
cps 10 21 KC, making sure Lhat the input signal is
held at a constunt level. Playback the tape and
note thereadings. The response should be approxi-
mately + 3 db.

Factors Which Alfect Frequency Response -

1. Head height snd head posilloning.
Reler 1o Fig. 3.

2. Azimith.
3. Worn 1ape.

4. Pressure pads - as pad pressure {s increased the
Aigh frequency output will increase until the point
is rcached where 1t will level out. Excessive pad
pressure will cause wear to the heads as well as
to the tape.

LN wInG SCREW
ARIMUTR POVIST

NEAL N&EiGd ™
ROWETMENT

CRRIRIP6E Srom
ROIVSTING SCREW

CARTRIOSE Sinm

CARIRIOCE £06E

TARE WERD 5
PENETRATION

.ulz-r-u _ l_ﬁtﬁ- . | --..____. PR
T -'—‘ 'l Ul -

RECORD  PLAYBACK
RO nZap

Fi6. 3

5. Alarge accumulation of oxide on Lhe heads will re-
duce high frequency output. This has the affect of
holding the sape away from the heads.

8. voltage Measurcments.
Refer to the voltages shown cn the schematic dlagrams.
Usc a 20,Q00 oluns per voltmeter.

MECHANICAL ADJUSTMENTS

These adjustments are carefully made at the factory, how-
over, a periodlc checking is required to keep the unit in
peak operating condition. This informationis listed below
(check every 6 months}.

IMPORTANT - The following adjustments are described
in the correct sequence of adjustment.

Right Guide Position

Observe Fig. 2 for details. The right guide should be
square to the front of the deck, and .87% Inches from the
center of the capstan to the working edge.

Index Sllde Assembly

Observe Fig. .2 for details. This assembly should be po-
sltloned parallel to the right gulde and adjusted so that
the rubber rollers compress a “ull 1/32" when a cartridge
is lnserted, Try several cartridges as they vary somewhat.

Cartridge Stop

Observe Fig. 3 for detalls. This stop prevents the cap-
stan from rubbing on thecartridgc. Adjust the stocp to pro-
vide 1/32”ofclearance between the capstan and the car-
tridge. Try & number of cartrldges as they vary slighily.

Head Penetrztion

This should bechecked every six months or whenever the
heads are roplaced. Observe Fig, 3 for details, Position
thetape headin the head brecket sothat lt penewrates the
cartridge 9/32".

Head Height

This should be checked every 6 months or whenever Lhe
heads are replaced. Observe Fig, 3 for details. Adjust

the hcadhcight by adjusting the two set screws front and
rear. The correct heu@ helght is .562 inch, + 002 inch,
to the top of the upper head piece. It 15§ important Lhat
the front edge vfthe head be square with the deck surface,

Lifter Cam Position

Observe fig. 4 for details. The lifter cam should be po-
sitioned sothereis .020 inch, +.005 inch, clearance be-
tween therolleriever and the lifter cam. The shaft of the
assembly should be paraliei to the rear of the deck.

Cariridge Insert Timing (Pressure Roller Adjustment)
This adjustment should be checked every month, Observe

Flg. 4 for details. Adjust thc position of the nylon cap
by turning the socket head cap screw. [nsert a cartridge
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and adjust for 1/64 {nch clearance between the capstan
and the rubber prcssure roller. Try several canridges as
they vary somewhat. There should be no tape creep.

INGERY TIMNNG
0 BONISTHENT SCREW

e a2 1- 13 ROLLER

[ oz0
CETER CAm

Cogananced
i &

Capslan Pressure (Tape Pulling Force)

Thls adjustmem shouldbecheckedencea month. Observe
Fig. § for details. Turn the sockel head cap screw {ndi-
cated unlil 1/32 inch compression of the rubber pressure
roller is noled when :he unit Is in the RUN condition. If
there is 100 much capstan prossure il will cause the ma-
chine Lo run slow.

CARTRIOGCE
CRpSTANY Sror
creiibet
- L]
~. B COmIRESSs0M
[ RALLCR

Fic §

Solenoid Position (Tape Pulling Force)

This should be checked every six months., Observe tig.
6 for details. “he correct posilion of the solenold pro-
vides 1/16 to 1/32 inch of spring sireich atthe end of the
solenoid plurger wher, sealed.

Ve ro Ya &mRinG STaEFeN PuEN SOLENDIO
PUNSER IS TENTED

FiG €
Cartridge Adjustments

1, Pressure Pads -

The purpose ofthe pressure pads isto assure hoad-to-
tape contact. When the cartridge is (nserted into the
hcads they should insert far enough into the cartridge
to push the pads sothatthey are approximately paral-
lel to Lhe heads.

2. 3rake Release -

As the cartridge is inserted into the machine the
brake wire Is moved forward by the pressure roller
shaltceleasing the hraking action on thc reel, This
wire should lie {lush with the bottom of the car-
tridge case. If the wirc is located too {ar into the
centcr of the opening there is a possibility of the
wire interferring with the pressure rolier when the
cartridge is inseried. This wira can be bent there-
fore chaecking for Lthis condition 1s importan'.

3. Cartridge Rcel -

Tnere are teflon washers suppliedineach cartridge
assembly and their purposeisto keepthe recllevel
free [rom -ouching thc bottom of the cartridge. 1f
thereel should drag agalnst the cartridge, the timlng
would be affected as well as increased wow and
flutter con“enl.
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Symbel No,

Description
TRANSPORT PART

Lever Arm Assembly

Complete Indexing Slide Assewmbly
Pressure Roller

Roller Lever

Toggle Powl

Toggle Lever

Toggle Sacker

Torsion Spring

Shaulder Screw

Spring Solencid Tension

Head Bracket Assembly

Motar 50/60 cps

Pufloy 60 cps

Pulley 50 <ps

Belt, Motor

Capstan and Fiywbeel ond Beoring
Assy.

FARTS LIST

Part Numbec

914 2159 00)
937 9630 001
730 0307 000
813 6244 00)
813 3877 001
813 3378 00)
813 3875 00)
813 4326 00}
813 3881 001
456 0001 0o
927 1116 001
436 0050 000
730 0393 000
730 0394 000
730 0228 000

730 0395 000

ELECTRICAL PARTS PLAYBACK UNIT M6211/M62)2

Cl101,C103  Capacitor, .25 uf
Cl0o2 Copocitor, 30-30 of
Ci04 Capacitor, .} uf
Cigs Ceapacitor, 40 uf

cCi06 Copacitor, 1000 uf
cCl109 Capocitor, 5 uf {moror starting)
CR101 Diode IN2070

CR105 Diode IN2071

F101 Fusc | amp. $lo-Blo
£102 Fuse 2 omp. Slo-Blo
J101 A C. Receptocle
J102, J103,

J104, J105,

J106, J107  Receptocle 6 terminaol
J108 Receptocle 8 terminal
J109 Receptocle 10 terminal
4110, J107  Receptacle 6 terminal
Ji11 Phone fack

K102 Relay

K101, K103 Relay

L1901 Soltenuid

P108 Plug 8 terminal

P109 Plug 10 rerminel
PHIO Plug 6 teeminel

R1O\ Resistor, 30 ohm
R102 Resistor, 50 ohm
R103 Resistar, 220 obm
R104 Resistor, 100 ohm
R112, R11l  Resistor, 100K ohm
R113, R114  Resistor, 620 ohm
RIS Resistor, 100 ohm
5101 Switch

$102 Switeh

$103 Switch

Ti01 Tronsformer Power
TBI101 Termine) Board
XKI01, XK102,

XK103 Socket, Reloy

XF101, XF102Fuse Holder

Mono 2 Track Record-Playback Heod

Srereo 3 Track Ploy-Beck Head
Stereo 3 Trock Record Heod

508 0249 000
522 0320 000
508 0270 000
522 0301 000
524 0100 000
510 0410 000
384 0019 000
384 0020 000

398 0054 000
398 0081 000

610 0401 000

612 0373 000
612 0005 000
612 0006 000
612 0004 000
612 0280 000

574 0108 000
574 0106 000
913 8946 001

610 0099 000
610 0100 000
610 0098 000

542 1068 000
342 1067 000
540 0033 000
540 Q308 000
540 0097 000
540 0044 000
540 G166 000

604 0241 000
604 0232 000
604 0240 000

472 0443 000
614 0444 000

404 0160 000
402 0023 000
730 0729 000
7300731 000
730 0730 000

30VDC POWER SUPPLY P.C. BOARD (PART OF M6211/M6212)

C107,C108

Coapacitor, 50 vf

CR102, CR103D1ede IN2069
04

CRI

Qlal
Q102

R105
R106, R1Q9

Diode INZ10

Teonsistor, 2N11IB3
Transistor, ZN1414

Resistor, 150 ohm
Resistor, 3 9K ohm

522 0258 000

384 0018 000
386 0019 000

380 0012 000
380 0014 000

540 0458 000
340 00463 000

Symbol No.

R107
R108
R1I0

XQ101
XQ102,
XCR104

Ll
Q1,Q2,Q38

Rl
R2
R3
R4
RS
Ré
R7
R8
R9

XQ1, XQ2,
XQ3

K1
Ll

Q1,Q2,Q3,
Q4,Q5, Q6

RI1
R12, R18
R13, R14
RI5
R16
R17
R19
R21
R22

XQ1 thru
XQ6

Description
Resistor, 8.2K ohm
Rosistor, 18K ohm
Resistar, 62K ohm
Socket

Sacket

150 CPS CUE AMPLIFIER M~62164

Caogocitor, 25 uf
Coapacitor, .47 vuf
Capacitar, 2 uf
Capeocitor,25 of
Capaciter, 20 uf
Coepacitor, 50 uf
Relay

Toroid Coil
Tronsistor 2N 1414

Resistor, 15K obm
Resistor, 62K obhm
Resistor, 13K ohm
Resistor, 10K ohm
Resistor, 2700chm
Resistor, 5100 ohms
Resistor, 1000 ohm
Resister, 2000 obm
Resistor, 56 ohm

Socket

1KC CUE AMPLIFIER M-6216C

Copacitor, 22 uf
Coapacitar, 20 uf
Copacitor, 25 uf
Ceapocitor, .22 uf
Copocitor, 25 uf
Copocitor 0015 uf
Capocatar, .09 uf
Cagpecitor, .04 uf
Capacitor, .47 uf
Capacitor, 50 uf

Reley SPDT
Tereid Coil

522 0256 000

Transistor, 2N1414

Resistar, 150K ohm
Resistor, 180K ohm
Resistor, 3600 ohm
Resistor, 6800 ohm
Resistar, 1000 ohm
Resistor, 47K ohm
Resistor, 4700 ohm
Resistar, 100 ohm

Resistor, 18K ohm
Rcsistor, 1800 ohm
Resistor, 62K ohm
Resistor, 2400 ohm
Resistor, 22K ohm
Resistor, 82K ohm
Resistor, 13K ohm
Resistor, 15K ohm
Resistor, 5100 ohm
Resisteor, 2000 ohm
Resistor, 56 obm

Socket
8KC CUE AMPLIFIER M-62168

Cagpocitor, 1800 pf
Capocitor, 4700 pf
Capacitor, .001 uf
Capecitor, .015 uf
Capociter, .003 uf
Copacrror, 390 of
Capacitor, 20 of

Relay
Toroid Coil

Part Number

540 0071 000
540 0079 00C
340 0092 0C

404 0149 000
404 0066 000

522 0178 000
508 0267 000
522 0215 Q00
522 0242 000
522 0256 009
522 0258 000
578 0006 000

492 0056 000
380 0014 000

340 0077 000
340 0092 000
540 0076 000
540 0073 000
540 0059 000
540 0066 000
540 0049 000
540 0056 Q00
540 0019 000

404 0066 000

526 0002 000
522 0256 000
922 Q242 Q00Q
516 0386 00~
$22 Q178 0.

516 0059 00y
508 0266 000
508 0253 000
316 0387 Q00
522 0258 000

578 0006 000
492 0056 000

380 0014 000

540 0101 000
540 0103 000
540 0062 000
540 0069 000
540 0049 000
540 0089 000
540 0065 000
340 0025 000
540 0079 000
340 0055 000
540 0092 000
540 0058 000
540 0081 000
540 0095 000
340 0076 000
540 0077 000
340 0066 000
540 0056 000
540 0019 000

404 0066 000

516 0062 000
516 0072 000
516 0054 0

508 0210 Ov

516 0067 000
516 0041 000
322 0256 000

578 0006 000
492 0056 000
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Symbol No. Doscription
Q1,Q2,
03.Q4 Transistor 2N1414
R1, R6 Resistor 82K ohm
R2, R7 Resistor, 13K ohm
R3 Resistor, 10K ohm
R4 Resistor, 2200 ochm
RS Resistor, 110K chm
R8 Resistar, 16K ohm
RY Resistor, 2400 ohm
R10 Resistor, 5100 chm
RI11 Resistor, 1000 ohm
R12 Resistor, 2000 ohm
R13 Resistor, 56 ohm
XQ1, XQ2,
XQ3, XQ4 Socket

PLAYBACK AMPLIFIER M6215
C1 Copacitor, 22 uf
C2, Cl4 Capacitor, .01 uf
C3,C4 Capacitor, 20 vl
€5, C13 Capocitor, 25 vi
c7 Copacitor, .03 uf
c8 Copacitor, 500 uf
ce Capacitor, 100 ut
C19,Cl1it Capacitor, 3 vl
ci2 Capacitor, 2 uf
Qt, Q2 Teonsister 2N1307
Q3,04,Q5 Tronzistor 2N1414
R1 Resistor, 180K ohm
R2 Resistor, 100 ohm
R3,RY7 Resistor, 150K chm
R4 Resistor, 3600 ohm
RS Resistor, 5100 ohm
R4, R8 Resistor, 16K ohm
R7.RI1 Resistor, 1800 ohm
R9 Resistor, 12K ohm
R0 Resistor, 51 ohm
R12 Resistor, 10K ohm
RI3,R20 Resisior, 2700 ohm
R4 Resistor, 2200 ohm
R1S Potentiometer, 10K chm
R16, R24 Resistor, 100K ohm
R13, R23 Resistor, 19K ohm
RI? Resistor, 47K ohm
R21 Resistor, 6200 ohm
R22 Resistor, 470 ohm
1) Transformer, Output
XQ1,XQ2,XQ3,
XQ4,XQ5 Socket

PARTS LIST

Pott Number

380 00614 000

540 0095 000
540 0076 000
540 0073 000
540 0057 000
540 0098 000
540 0078 000
540 0058 000
540 0066 000
540 0049 000
540 0056 000
540 0019 000

404 0066 000

526 Q002 000
508 0215 000
522 0256 000
522 0242 000
508 0264 000
522 0167 000
522 0185 00D
522 0236 000
522 0233 000

380 0018 000
380 0014 000

540 0103 000
540 0166 000
540 0101 000
540 9062 000
540 0066 000
540 0078 000
540 0055 0Q0
540 0075 000
540 0018 000
340 0073 000
540 0059 000
540 0057 000
552 0771 000
540 0097 000
540 0077 0600
540 0089 000
540 0068 000
540 0041 000

478 0118 000

404 0066 000

MONAURAL/STEREO RECORO AMPLIFIER (M6353/M6354)

A202
A204
AZ05

€201,C202
€203
C204
Cc205
C206
€207, C224
C208

€222,0223
CR201

~201
F202

J201
3202, 1203,
1204
J20%
J206
208

Lamp (Part of $203)
Lemo (Port of $204}
Lomp (Part of 5205)

Capocitor, Trimmer, 9-180 uuf.
Capocitor, 033 uf

Copaciter, 33 ouf

Copacitor, 1000 uf

Copaciror, 20-10 of

Copocitor, 50 uf

Copacitor, .25 vl

Cepacitor, 20 uf

Capaciter, 8 uf

Capacitor, 220 uuf

Qiode, 1N2069

Fuse, | omp, Slow-Blo
Fuse, 2 omp, Slow-Blo

Receptacle,

leceptacle, 10 term.
Jeceptacle,

A.C. Receptacle
Receptacle, Dual Phono

500 0848 000
508 0277 000
500 0813 000
524 0104 000
524 0105 000
522 0258 000
508 0272 000
322 0087 000
522 0083 000
516 0347 Q00

384 0018 000

398 0054 000
398 0081 000

612 0007 000

$12 0356 000
612 00035 000
610 0401 Q00
612 0353 00O

Symbo! No.
1209

J2i8

K201

K202, K203,
K204

K205
L201,0L202

M201,M202
£201

£205
P207

P208R, P210,

P208L

R201,R204
R202,R203
R205, k206
R208, R209,
R211,R213
R207

R207
R210,R212
R214
R215,R216,
R217,R2)8
R219,R220
R272

R223

R224

R225

$201
$201
$202

5202
5203

5204
$205

T20)
T202

XFE201,XF202

Desceiption

Phore Jjock
Receptocie, Singie Phono

Reloy, 4C contacts, 110V.D.C, Coil
Relay, 4C contacts, 110V.D.C. Ceoil

Reloy, SPDT, SK ohm
Inducter, Voriable, 4-30 mb

Meter, YU, w/B Scale
Plug,

Plug,

Plug,

Headeceble and Phane Plug
Rasistor, 620 ohm
Resistor, 5100 ohm
Resistor, 10K ohm

Cantrol, Level, 10K obms {(Mongueol)
Control, Level, 10K ohms (Stereo)

Resistor, 1500 chm
Rosistor, 1000 ohm

Resistor, 100 ohm
Resistor, J00K ohm
Resistor, 15K obm
Resistor, 6800 ohm
Resistor, 47K ohm
Resistor, 100 ohm

Switch fBios/Record)éManwrcl}

Switch {(Bios/Record){Stereo

Switch,A.C, Pwr. {(Part of R207)
{Mongural)

Part Number

612 0280 000
612 0372 000

374 0108 000

574 0106 000
578 0006 GO0

492 0300 000
630 0107 000

610 0101 000
610 0099 000
610 0098 000

926 7064 001
540 0044 00y

540 0066 000

540 0073 000
550 0273 000
550 0274 000
340 0053 000
540 0178 000

540 0456 000
340 0202 000
540 0482 000
540 0049 000
540 0089 000
540 0166 500

6360 0196 000
600 0200 GO0

Switch, A C. Pwe.[Part of R207) (Stereo)

Stop lnd:co!mg P.B. Switch, Natural

{White) *'S” N.C. Momentary

Record-Set Indicating P.B. Switch,

Amber "'R"" N.O. Mementory

Tone lndmahng P.B. Switch, Red,

' N.C. Momentary

Power Tmnsformer
Bias Osc. Tronsformer

Fuseholder

XK201,XK202,

XK203,XK204

Relay Socket

604 0232 000
604 0234 000

604 0233 000

472 0443 000
478 0248 000

402 0023 000

404 0160 000

30V DC POWER SUPPLY BOARD (PART OF M6353/M6354)

C107
c1o8

Copocitor, 100 of
Capacitor, 50 ul

CR102,CR103 Diode, IN-2069

CR104

Q101
Q102

R105
R)Oé R109
R10

R?OS
R110*

XQ1I0}

Diode, IN-710

Tronsister, 2N1183,
Tronsistor, 2N1414

Resistor, 75 ehm

Resistar, 3900 ohm
Resistor, 8200 ohm
Resistor, 18K ohm
Resistor, 62K obm

Socket,

XQ102,XCR104

Socket,

*NOTE: RII0 volue moy vary in Test.

522 0322 000
522 0258 000

384 0018 000
386 0019 000

380 0012 000
380 0014 000

540 0305 000
540 0063 000
$40 0071 000
540 0079 000
540 0092 000

404 0149 600
404 0066 000

PLUG~IN RECORD AMPLIFIER (PART OF M6353/M6354)

Copocitor, 20ut
Cepacitor, 25 vf
Capocitor, 002 uf
Capacitor, 100 of

Copocitor, 25 uf
Cogocitor, 004 uf
Capocitor, 1000 vuf
Capacitor, .47 uf
Copacitor, 5 uf
Copocitar, 470 uof

522 0256 000
522 0178 000
516 0063 000
522 0185 000

522 0247 000
508 0078 000
500 0844 000
508 0267 000
§22 1251 000
516 0043 000
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PARTS LIST
Symbol Na. Description Part Number Symbol Ne. Description Part Number
85,83 Tronsistor, 2N1307 380 0018 000 F301,F302 Fuse, ) amp. 398 0017 000
05’ Teansistor, ZN1414 380 0014 000 130 A.C. Receptacle 610 0407 0
J302 Receptocls 612 0007 00u
R; 2 RQSISTOI‘, ]6K ohm 540 0078 000 J303,J304 RQC.p'OClQ 6]2 0009 000
R2,Ri
AN . K301L,K302L
R17 Resistor, 3600 ohm 540 0062 000 g !
RI oy, Resistor, 20K ohm 540 0080 000 L kel S JG O 574 0106 000
4,R6,R21 esistor, 0 ochm 540 0066 000
RS,R16,R25 Resistor, 10K ohm 5400073 000  p3oa Plua 6100101 000
R7 Resistor, 6200 ohm 540 0068 000 = U CLLY)
i Rosistor, Zgg" ohm 240 070 888 R301 Rasistor, 100 ohm 540 0587 000
R10 R o 2500 o R302 Resistor, Adj, 4K ohm 552 0031 000
esistor, 2200 ohm 540 0057 000 R304 4
R11,R)S Resistor, 51K ohm 540 0090 000 goa.m?o.
R)3 Resistor, 3900 ohm 540 0063 000 23.2'2312'
S}‘é R26 g::;::::' ggg 32: .fs.:g 88;‘% 838 R316,R318"  Resistor, 7500 ohm 540 0353 000
R19 Resistor, 2000 ohm 540 0056 000 R319,R320  Resistor, 620 ohm 540 0044 000
R20,R24 Resistor, 47K ohm 540 0089 000 R321, R322  Resistor, 10K ohm 540 0073 000
R22 Resistor, 110K ohm 540 0098 000 30 .
R23 Resistor, 200K ohm 540 0104 000 $301 Switch 604 0244 000
Ti Input Tronsformer 478 0118 000 XF30T,XF302 Fuseholder 402 0023 000
XK30IL/R,
XQl,xQz2, XK302L /R,
XQ3,X0d, XK303L/R,
xQs Socket 404 0066 000 XK304L/R Socket, Reloy 404 0160 000
CAPACITOR BOARD (PART OF M6353/M6354) RO el ——
c211 Capocitor, 3.9 uf $26 0003 000 ;
€212, €213 Capacitor, .68 vf 5080166000 35903 5504 oireh 604 0240 000
C220 Capacitar, .047 vl 508 0267 000 5503 Switoh 604 0232 000
c214 Copacitor, .004 uf 508 0276 000 5305 Swriveh boits Lo
Cc21s Copocf'or. 005 uf 508 0076 000 4 0233 000
E%}%CNS Copociter, 015 uf 508 0210 000 REMOTE PLAYBACK UNIT M6221
Cc219,C221 Copacitor, .1 ut 508 0278 000 $401 Switch 604 0235 000
PLUG-IN BIAS & 3 TO P iy 604 0236 00
- NE OSCILLATOR (PART OF M6353/M6354) 5403 i §04 0036 o0
. 5404 Switch 604 0238 000
c1,C2 Copocitor, .47 uf 508 0267 000 : 00
C3,C4 Capocitor, .01 uf 506 0001 000 L L 604 0239 000
cs Capocitor, 20 uf 522 0256 000
C6,C9,C11 Copocitor, 25 of 522 0242 000
c7 Copecitor, 2 uf 522 0169 000
Ccs8,C12 Coapacitor, 25 uf 522 0178 000
Q1,Q2,
Q3,04,Q5 Tronsister, 2N1414 380 0014 000
RI1,R2 Resistor, 10 ohm 540 0154 000
R3,R4 Resistor, 22K ohm 540 0194 000
R5 Resistor, S10 ohm 540 0042 000
Ré Resistor, 3600 ochm 540 0062 000
R7 Resistor, 1200 ohm 540 0051 000
R8,R9 Resistor, 1500 ohm 540 0053 000
R10 Resisvor, 1300 ohm 540 0052 000
R Resistor, 200 ochm $40 0032 000
R12 Potontiometer, 10K ohm 552 0771 000
M3 Resistor, 43K ohm 540 0088 000
R4 Resistor, 13K ohm 540 0076 000
RIS Resistor, 2200 ohm 540 0057 000
Ri6 Resistor, 47K ohm 540 0089 000
R17 Resistor, 1800 ohm 540 0055 000
R18 Resistor, 7500 ohm 540 0070 000
R19 Resistor, 430 ohm 540 0040 000
R20 Redistor, 300 ohm 540 0036 000
XQ1,XQ2,
XQ3,XQ04,XQS5 Socket 404 0066 000

c301

CR30!
CR302 theu
CR309

MONAURAL SWITCHER M-6219

Capacitor, 40 uf
Diode YN2070
Diode 1N2071

522 0315 000
384 0019 000
384 0020 000
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