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: SECTIONI
. GENERAL DESCRIPTION

l“'- GENERAL

1-2. ‘I‘he Flexsbie Vowe Tmscnptwn Recorder/

3M€mauy ww,eahfm

nmwmmm&m '

on ti‘wdt magnetic tape

NABhubs. 'Ihemeorderhasfmtapespeeds
and frequency ranges. In addition to the
ususl tape recorder modes of play, record,
stop, rewind, and fast forward, the AN/TNH-21
has two special modes; a variable speed search
mode, and a repeat mode that allows continuous
repetition of a variable length of tape. Also,
thehpcspeedlsvaxmbkmtheplaymode
+50 to -30 peteent

motor, rotating tape guides, inertia idler, tach-
ometer, tape tension sensor, REEL SIZE, tape
SPEED, and POWER switches, fail safe brake,
—and reel Tevolution counter. —Also, under the
head cover are the erase, record, and play heads,
fixed tape guides, capstan and idier; end-of-tape
m, and Mﬁﬁer pc m mﬂy

cham mﬂy om the m uuppiy com-
ponents, power supply pc board, interconnecting
wiring, external connectors, and connectors and
interconnection wiring for the plug-in pc board
assemblies. The power supply pc board assem- -
‘bly plugs into A7A and A7B on the rear chassis
assembly. [t contains components of the power
supply regulators, bias and erase oscillator, reel
‘motor and capstan motor drivers, and soleno:d
drivers.

 19. LOGIC PC BOARD ASSEMBLY. The

logic pc board assembly is a plug-in module

1-4.  The record input and reproduce output
connectors are on the rear chassis. The play,
stop, and rewind modes; and the search speed
can be remotely controlied through the remote
~-control connector on the rear chassis. Record
and/or reproduce signals can be monitored by

containing the mode controls, SCAN SEGMENT
controls, scarch SRCH SPEED control, and
the capstan SPEED VERNIER control. The
pc board contains the tape transport logac cu'-

~ cuitry, and the capstan servo. circtmry

earphones from the front of the recorder.

1-5. EQUIPMENT DESCRIPTION
16. Functionally, the recorder conszsts of a

 logic pe . mm ﬂiemﬂQOpm-
“duce pc board assembly (4 each), and the
monitor pc board assembly. See figures 1-1
through 14, and table 1-1,

1-7. TAPE msmr ASSEMBLY. The
tape transport assembly contains the mechani-
cal and clectromechanical tape handling com-
ponents, that is, the reel motors, capstan

1-10. MONITOR PC BOARD ASSEMBLY. The
monitor pc board assembly is a plug-in module
and contains the monitor controis and monit r
circuitry, the search servo circuitry, and the up-
down counter for the repeat function.

I-11. RECORD AND REPRODUCE PC BOARD
mmduce pc board assemblies. These are plug-
in modules; each contains the complete record
and reproduce electronics for one channel; except
for the record bias and erase oscillator. On the front
panel is the record and reproduce level controls,
monitor meter and meter switch. Internally on each
board is an input and output BAL switch for
selecting either a balanced or unbalanced to
ground input and/or output.

M67 RRM 8.72 | 1-1
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PREAMPLIFIER ASSEMBLY
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\
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MONITOR PC BOARD
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Figure 1-1. Flexible Voice Transcription Recorder/Reproducer,
AN/TNH-21 (XR-3-128), Front View
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‘ COUNTER SELTS
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{ ‘capsTanELT] B COUNTER ASSEMBLY
’ &
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i i
! .
;
| -
: |

Figure 1-2. Tape Transport, Rear View
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s VLT FLTER, €1 - a— X y +5 VOLT FILTER, C2

-I8VOLT FILTER,C3 —__ |

J18 —— 2
TAPE TRANSPORT :
CONNECTORS

14

: / +30 VOLT FILTER, C4

l Ne——

POWER SUPPLY PC

/ BOARD ASSEMBLY

Figure 1-3. Rear Chassis Assembly, Front View
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R1 AND R3 %
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TAKE-UP REEL » +18 VOLT REGULATOR, 03 :
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f 782, GROUND / N 45 VOLT REGULATOR, 08 ’J
i k 4 ™\ rowen CONNECTOR (J104) o
' .o BEHIND PANEL) T
l.
i 4 ' H
\-—emo LuG i
REMOTE CONNECTOR (J103) - g
= REPRO OUTPUT CONNECTOR (1102) {
i . RECORD. INPUT CONNECTOR (1101) o
%
:
}
; 3067
P )
| }
Lo . . o
Figure 1-4. Rear Chassis Assembly, Rear View (Back Cover Removed)
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1-12. ACCESSORY KIT

1-14. SPECIFICATIONS

1-13. The Accessory Kit is contaiped in a com- 1-15. Specifications are presented in table 1-2.

* partment at the top of the shipping container. It Performance specifications are based upon opera-
1 consists of two extender boards; one for the logic, tion and maintenance according to the procedure -
and the monitor and repeat control pc boards, and presented in this manual. Deviation from the

one for the record/reproduce pc board. It also procedures or modification of the equipment
| contains a manual and mating connectors for the may result in degradation of the performance.

connecfors.

Table 1-1. List of Equipment

Tape Transpbrt Assembly
(67-03-00)

. i B ¥ Fl
PRSI A - -

i 'Bﬂs :s the eompme recof&er/reproduoer with four channels of "

The tape transport assembly contains the tape handling components
of the tape transport, the magnetic heads, reproduce preamplifier
assembly and the frame assembly for the front half of the re-
corder. These assemblies are: run capstan idler assembly, inertia
idler assembly, reel motor assemblies, back-space tachometer
assembly, tape guide assemblies, run motor assembly, reel revolu-
tion counter assembly, fail-safe brake assembly, end-of-tape assem-

:: | 1 Run Capstan Assembly

bly, tension sensor assembly, tape transport harness, erase

SSEMDIY, PECOrd 11y

preamplifier pc board assembly.

The run capstan assembly drives the tape at the proper tape speed
i _1It consists of the capstan shaft,

magnetic flywheel, tachometer printed circuit board, magnetic pole

'l
. Damped Inertia Idler Assembly
; i (67-52-00)
,- :

lyrandi.hp

1

piece, and “housing assembly; the actuator arm, solenoid, and
dashpot. ’

The damped inertia idler assembly is a high mass, viscous damped
rotating idler that reduces perturbations in the tape. It consists of
the large idler and flywheel assembly located on the left hand
side of the magnetic heads. '
attach to the transport plate and consist of a reel motor, reel

| spinde, reel base, brake tire, reel motor putley and motor.

The backspace tachometer assembly is the last tape path com-
ponent before the tske-up reel. It consists of two photo-transistors
and two light sources, two reticles, a tachometer disc connected to a
rotating idler in the tape path, and associated wiring and hardware.
The tachometer produces two outputs; one is used for the search
servo, and to drive the repeat up-down counter, and the phase
refation between the two outputs is used for a direction sensor
signal.

| .
A R

'- ’- _
B
'

(67-04-00, -01 Supply Reel,
S Backspace Tachometer Assembly
%| (67-05-00)
1-6

M67RRM 872 '
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_ Table 1-1. List of Equipment (Cont.)

wpplymlmmmonrthcukmredm Tbey atuehto

Msmmum‘upemmmymmmmup@mm
bearings, and base. There are three rotating tape guides, two on the

mekmbyaontopo}'the

mmmnm«wmuymmtkemom,mmm
Wﬂdm : ,

Reel Revolution Counter Ammbly

(67-11-00)

Fail-Slfe Brake Assembly -
(67-12-00)

End-of-’l‘ape Assembly
(67-14-00)

) @mmw the supply resl,

The reel revolution counter assembly consists of the counter, idler
puliey, reast solenocid, brackets, and belts. It is connected by belts to

lhefail-mfchnkewcmblylslocatedonthcbackofthemmon
plate, between the reel motors. The brakes are disengaged in standby
and all operating modes, and engaged when power is off. The fail-
safe brake assembly consists of a solenoid to disengage the brakes,
and a friction brake for each reel. The brakes are engaged by
springs when power is removed from the solenoid.

The end-of-tape sensor assembly is located under the head cover,
between the erase and record heads. It consists of a lamp,

-1~ Tension Sensor Assembly -
(67-20-00)

|

phototransistor, and wiring. It is arranged in the tape path so
that when tape is threaded, the tape interrupts the light from the
lamp to the phototransistor.

“The tension sensor assembly is located on-the back of the transport
plate, and has an arm that protrudes through the transport plate and

Tape Transport Harness Assembly
670320

Bnpm Assembly

(67-10-10)

Record Head Assembly
(67-10-20)

mewm.

into the tape path between the two rotating tape guides on the
supply reel side of the recorder. It senses the tape tension and
containing a lamp, photocell, and capacitor.

Theiapemorthammmmbly contaxmthe SPEED smtch,
necton for m tmupen phte ulembly, #nd interconnection to

NMMnmthudleuMundﬂthehﬂdm

The erase head assembly consists of the erase head, mounting plate,
cable and connector. The erase head is not repairable and must be
replaced as-a complete assembly.

Themd-headwmblyistheeea&erheuduﬁertheheadm.
It consists of a four track record head, mounting plate, and cable
and connector. The record head assembly is not repairable and must
be replaced as a complete assembly.

M67 RRM 8-72 1-7
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Table 1-1. List of Equipment (Cont.)

’l‘hereptoduce head mmbly isthe n;ht-haud head under the head
cover. It consists of a four track reproduce head and mounting
plate. The reproduce head azimuth is adjustable by tuming the
aﬁmﬂam%wmmm ‘nnhadmﬂyns )

4 . hmwmampﬁﬁer mmmmammummm
Assembly (67-22-00) MWMWWW ltmuinsm.émlic
, wm«:m@amwmmnmmm
mw |
" Record/Reproduce PC Boar ‘I Four record/reproduce pc board assem! bﬁfaifeundin{ﬁem order.
Assembly (67-23-00) Each assembly contains the record electronics and bias mixing cir-

cuitry, the reproduce tape speed equalizers and output amplifier,
and the meter and meter amplifier. The RECORD LEVEL,

REPRO LEVEL, meter, METER REC/REP switch are located on

the front panel.
Logic PC Board Assembly The logic pc board assembly is located in the lower left-hand
(67-21-00) corner of the recorder, and contains the tape transport logic and
capstanservocxrcui‘try Onttsfrontpanelarethemode
higel M MENT, SRC 2 d capstal EED
VERNIER conttols.
Monitor PC Board Assembly The monitor pc board assembly is located i in the lower nght-hand
» search servo cn'cmtry, up«lown counter cncuxtry for the repeat
- Rear Chassis Assembly The rear chassis assembly consists of the chassis containing the
(67-16-00) , power supply transfermer, filter capacitors, and power transistors, -

the harness assembly, the power supply pc board assembly, card
guides, and the power cord. Also, the rear, side, top, and bottom

. emmapﬁﬁ&wmw .
MMMMAmbly mmchuahﬂmwaﬂywmdthemwdm

- (67-16-20) nectors of the 1 the connectors for all of the
plug-in pc boards and external connectors.
Power Supply PC Board " The power supply pc board assembly plugs into connector A7A and
Assembly (67-25-00) A7B on the rear chassis. It contains components of the power supply}

regulators, the bias and erase oscillator, reel motor and capstan
motor circuitry and solenoid drivers.

18 A ' M67 RRM 8-72
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Power Cable Assembly This is the primary power cable. It contains a moided three prong
(67-16-10) plug on.one end and an MS type connector on the other end for
(67-27-00)
(67-29-00) , recosdgroproduce pc o
nectors. It.also containg & c
and a modified Allen wrench for ‘ ;
§/Reproduce PC Board Thisis the extender board for the record/reproduce pc board assem-
Extender (67-31-00) - bly. It allows the record/reproduce board to be operated while ex-
' tended from the recorder for maintenance purposes. This board is
. apartoftﬁeaoees‘s’o’ryﬁt-. ' o : _
Logic and Monitor PC Board is is the extender board for the logic and monitor pc board
Extender (67-30-00) assemblies. It allows the logic or monitor pc board assembly to be
operated while extended from the recorder for maintenance
purposes. This board is part of the accessory kit.

Finish- ‘ 7 Light grey mmgloss enamel, non glare.

Size Occupies 19-1/4 inches of vertical rack space in a standard CY597

" 19-inch rack/with a depth of not more than 15 inches. When '
10 1/2-inch reels are used, they project 1-1/2 inches on each side .
beyond the 19 inch panel space.

Weight Less than 90 Ibs. |
1 Power 115 volts +20 volts ac single phase ac, 48 -62 Hz power
A consumption will not exceed 250 watts at 115 volts, 60 Hz
nominal input. -

Ground A readily accessible grounding stud, for attaching a ground wire
is provided. ~

Connectors |~ External chassis connectors are AN type or equivalent. Mating
connectors are provided.

Temperature Operating - 0° to 55°C.
Storage ~ 54°C to +70°C

M67 RRM 8-72 1-9
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Table 1-2, Speefmtlons (Cont. )

SPECIFICATION
Operating to 10,000 feet. Non-operating to 40,000 feet.

Operating and non-operating 5% to 100% without condensation.

Meets the infent of RE and RS tests for class 1Cequipment as-
dmib_edin'[abléill of MIL-STD461A.

Per MIL-STD-8108, test Method 5 1 4 Procedure X Curve AV and
Method 516 Procedures HHand V durmgshmentbyeommon

carrier and bcach handl‘m s B

Three handles are pxovxded for removal of the equipment from
-the rack. -

Tape Transport‘
'Reel Sizes

Magnetic Tape

Accepts standard NAB reels in the range of 4 inches to 10-1/2
inches O.D.

1/4.

Tape Speeds

et

Tape Speed Stability

Tape Speed Accuracy
Vernier Speed

] Search Mode

Repc:at Scan

-+

The tape tr:nmort can handle 1 /4-mch tapes of 0.5 mils to
1.5 mils in thickness.

Tape speeds are selected with a five posmon rotary switch for
15,7-1/2,3-3/4,1-7/8,and 15/16 ips.

T WS W8 WS M ED WS W e

.4

+0.25% end-to-end of reel at all fixed speeds.

+0.25% end-to-end of reel at all fixed speeds.

A vernier speed control provides for +50% to -30% speed variable
from any selected speed, with a speed stability of £0.5% once the
percent offset has been selected.

Gapsbkufmtmuwdyaﬂjmmgfmmwﬁomztps
through 60 ips.

Speed stability of £1. S%fmmemm&offeelfefanywleeted
wmmw

Tape flutter measured from a pre-recorded tape (15 ips record
speed) not more than 1.0% rms over a 0.5 to 250 Hz bandwidth
with a selected search speed of approxlmatdy 15 ips, 2% rms at

. 33/4ips.

Provides for immediate and continual repetitioh of up to ten (10)
seconds of tape by activation of the repeat pushbutton switch.
The repeat function also allows vernier speed control and functions

at any tape speed

1-10
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| ' | Table 1-2. Specifications (Cont.)

At least 180 ips (average).

Start Time ' Time required to reach 95% of operating speed from ready

1 condition will not exceed 0.25 seconds at 15/16 ips, 1-7/8 ips,
- and 3-3/4 ips, and 1.0 second at 7-1/2 ips and 15 ips.

Stop Time ' Less than 1.0 second from any fixed tape speed.

__Operating Controls All operating controls are functionally grouped on the lower | !
: pmﬁmafmcsystemfmntpmd .

Transport Controls  Backtighted Pushbuttons for:

REPEAT REWIND
PLAY ' FORWARD
STOP 'SEARCH

Transpeftapeeds selected by five position rotary switch.
Speed vernier control with OFF position provides for variable

play speed.
Search speed potentiometer permits continuous adjustment of
forward speed.

‘Scan segment potentiometers with concentric shafts provide
' repeat scan limit controls.

Mode Interlocks , 1 Transport mode-to-mode controls are electrically interlocked to
al!ow any saquence of vcommands wnthout cauan; tape damaa

SRR

lockthatmlubnts the reoord mode unkss PLAY and RECORD
are simultaneously actuated.

Level Controls Reeord level potentiometer, one per module.

Reproduce Level potentiometer, one per module.

1 Bias Level potentiometer, one per module.

: Monitor !memmmm , S
umwm potentiometer. ,

Monitor Channel Select 4WMMI&!@QW permit
VWaeﬁm for each channel. Provides for

'any' ™ of inputs and outputs to a single output
. consisting of three phone jacks in paratlel.
Meter 3 1 Vu meter switch selectable for record or reproduce. One
- meter for each analog module.
Remote Control Provision for foot pedal remote control is provided by rear dum;

AN connector with contacts in parallel with play, rewind, stop,
search, and variable search speed control. Inciudes provision for
remote light indicator for each mode.

» M67 RRM 8-72 ' 1-11
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Table 1-2. &eciﬁcatiom(Cont.) ,
Reel Mlution Counter Four. dmt counter, w:th automatic and manual reset, promded to
~ determine the approximate location of any point ‘during the re-
_ cording. Automatic reset occurs at tape runout in the rewind '
o mode. Capable of displaying a change for each hub rotation. l :
Fail Safe Function in the event of tape breakage, end-of-reel, or power |
failure in any mode. '
Wow and Flutter " Cumulative flutter, peak-to-peak, 95% of time.
Tape Measurement ' % Flatter | '
Speed Bandwidth Peak-to-Peak -
15 02Hzto2S5kHz Less than 0.4 ' ,
712 0.2Hz to 1.2 kHz Less than 0.5
A : 3-3/4 0.2 Hz to 625 kHz Less than 0.7
o 1-7/8 0.2Hzto 312 Hz Less than 1.0
o : Is/16 0.2Hz to 156 Hz Less than 1.5 l
ELECT RIC&L '
Analog Electronics System is equipped with four plug-m analog record/reproduce
S ‘ moduies housed below the tranwort Front pmel of each module|
;;‘ I ) 18 equip B3¢ ) COTQ - O 00 LA 3 A &3 k3
e bias &daustment and a meter thh a selcctor sthch for rccordf or I
y _ reproduce monitoring.
R I A T T |
' Speed (x3 dB) Ratio (dB)* :
15 . 200 Hz to 64 kHz Greater than 30 dB
. 7-1/2 200 Hz to 32 kHz Greater than 30 dB
s 3-3/4 200 Hz to 16 kHz Greater than 30 4B ‘
1-7/8 - 200Hzto 8kHz Greater than 30 dB
15/16 200 Hz to "4 kHz Greater than 30 dB .
‘?gnddoﬂom(rmsterms)mfefemeedtothemmﬂoutput, _
s at 1% 3rd harmonic distortion of a 1 kHz signal
at all tape speeds, using 3M Brand 150 tape or equivalent. l
Crosstalk " 40 dB maximum between any two channels across the system 7
” Input Level Nominal input level is 0.77 volts rms (0 dBm). Capable of |
. . / accepting input levels of -30 to +12 dBm. ' _
= lnput Impedance 10 ooo ohms +£20% transformer coupled; balanced or unbalanced f
1-12 M67 RRM 872 . : < I
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' ' | Table 1-2. Specifications (C;mt.) '

o Output Level Nominal output level is 0.77 volts rms (0 dBm). A signal recorded
at 12 dB below normal record level may be reproduced at 0 dBm
output level

- Output Impedance 600 ohms +20% transformer coupled; balanced or unbalanced to
ground, switch selectable.

§  Monitor Electronics ,,AWafm

‘ module, iuthchselecubietoanycomhmauonofmmu
inputs or reproduce outputs. Volume control, tone control, i
monitor select switches, and threuetsofheadphoae;acksm

located on-the module front panel.

Output Level Will drive up to three 600 ohm headsets in parallel at a level of

: ' 0.77 volts rms with a reserve gain of 12 dB.

Crossover mffmwmvemtw&emmcmwalomm
at200!izand32kHz ’

Squelch Squelch circuit dlsables monitor amphﬁer output during fast
the repeat mode.

Heads

Cohfiguraﬁon Four tracks on 1/4 inch wide tape which are symmetrical with
respect to the tape center line. Center to center spacing of the
tracks is 0.067 +0.001, -0.000 inch.

Record Head ' Four track in-line head stack. Fixed mount with noad;ustments

:  Track width 0.043, +0:000, mm

Reproduce Head memmmmmummmmm Track |

Erase Head Full track (0.240 inch mdth). Simultaneously energized with
the record head to provide 56 dB erasure of saturated tapes.

Channel Designation . Four channels consecutively numbered from | t0 4 across the

width of the tape. Channel 1 appears at top when tape moves
4 : from left to right with coated side facing away from observer.

M67 RRM 8-72 1-13/1-14
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-SECTION 1I
INSTALLATION

2-1. GENERAL

2-2. 'BneANITb&!sﬂnsdamnedfor m-
nﬁ.mnwum;nmym
Toestion. Instalistion consists

4. Remove the top polyfoam cushion.
NOTE
,thn the recordenspacke;l forover- :

Thewmt power cable, mdcspmnbeit '
are in a compartment at the top of the inner card-
bmdm IIMstpmdfer

s. If'appiiable, openthe vapor barrier

6. Open the inner cardboard container.
It is taped with shipping tape.

7. Remove the accessories from the
accessory compartment.

8.  Lift out the triple walled cardboard
accessory compartment spacer.

hmmammmmm Sumt
bags of desiccant are added to the accessory com-
partment. ‘The shipping container is reusable and
_should not be destroyed in the process of unpack-

ing the recorder. The procedure is as follows:

9. Lift out the bottom of the accessory

compartment, and remove the plastic
covering the front of the recorder.

10. l..iffthe recorder by iu‘hmm}ﬁd

1. Mthesh:ppmeonuhmonthe'
floor in the upright posi nspect

for any noticeable shipping damage i i

any, notify the delivering carrier and
shipper immediately. If there is no
damage, proceed with the unpacking.

2. mmm 3/4-inch steel
shipping bands.

3. mmammmu
nailed on. Pry the top off with a crow-
bar or appropriate tool, and remove the
top.

WARNING

Nails will be protruding from the
under side of the top. Drive the
nails out and remove with a claw
hammer. v

The mdboard spacers on the sades
top, and bottom of the recorder are
taped together and will be removed
with the tecordcr.

"11. Place the recorder on a secure surface
and remove the spacers taped around
thetcp,bottom and sides. ©

2-§. LOCATION CONSE

26. The recorder can be mstamd in any loca-
tion as long as reasonable judgment is used. It is
designed for installation in 2 standard 19-inch
equipment rack although this is not necessary.
Installation should not be in an extremely dusty
or damp ares. Strong magnetic fields, such as

that created by power transformers and large
electric motors, should be avoided. Installation
above any equipment that produces a large amount
of heat, such as vacuum tube equipment, should be

M67 RRM 8-72 _ 21
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2-2

- _ - k-

-

Figure 2-1. Shipping Container, Exploded View
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avoided. Adequate clearance should be alloiwed at the

I.  Remove the top cover from the recorder.

the bottom, top, and sides to provide proper air
circulation, and at the rear of the recorder for cable
connection. See figure 2-2 for the recorder
dimensions. . :

27. RACK INSTALLATION

_ 2-8.__ The recorder requires 19-1/4 inches of

vertical rack space, and 12 inches of cabinet depth
for the recorder excluding interfacing. When 10-1/2

inch reels are used, the reels will project 1-1/2 inches

on each side of the recorder. The recorder is
txackbysctews.waﬂlers, -

partment of the shipping container, and the cap-
stan flywheel is secured by two 10-32 x 2iinch
socket head boits. It is best to remove the fly-
however, this requires access to the inside of the
recorder from either the top or side. If this will
not be convenient, the flywheel retaining bolts
may be removed and the capstan beit instalied

2. Using a §/32 Allen wrench, remove the
two 10-32 x 2 inch socket head bolts
from the end of the capstan flywheel.
See figure 1-2.

3. Phice the capstan belt over the capstan
motor pulley, and then around the fly-
wheel while slowly rotating the flywheel

4. Reinstall the top cover of the recorder.

213, Interface consists of the proper power, sig-

cable is furnished and mating external connectors
are furnished for the signal and remote control
connectors. A remote control unit is not provided.

2-14. POWER. The recorder requires’115 volts
+20 volts, single phase, 48 to 62 Hz power. The
recorder requires a maximum of 250 watts. Con-
nect the power cable to the POWER connector

before the recorder is instatied. J109, and a proper ac power source.
CAUTION 2-15. RECORD INTERFACE. The nominal
. ‘ record input signal is 0.778 voits rms (0 dBm) into
Once the capstan retaining bolts arc a 10,000 ohm, balanced or unbalanced load. The
removed, and the capstan belt is in- record inputs are connected to the RECORD con-
stalled, the flywheel is free to turn. nector, J101. See figure 2-3 for wiring details.

A séveére jolt to the recorder can cause

the belt to come off and/or damage
the capstan bearings; therefore, use
reasonable care when installing the

2.10. At least two people are required to install
the recorder will not be convenient after installa-
peragriph 2-11. Install the recorder in the equip-
ment rack using six 10-32 x 3/4 inch screws,
washers, and lockwashers.

2-11. CAPSTAN FLYWHEEL RETAINING -
BOLT REMOVAL AND BELT INSTALLATION.
install the capstan belt as follows:

2-16. REPRODUCE INTERFACE. The repro-
duce output signal is nominally 0.778 voits rms
(0 dBm) and is adjustable by the REPRO control
from O to +12 ¢Bm into a 600 ohm load. The
reproduce outputs are connected to the REPRO
connector 102, See figure 24 for wiring details.

2-18. RESHIPMENT AND STORAGE

2-19. If the recorder is reshipped or stored after
once installed, the capstan belt must be removed
and the flywheel retaining boits reinstafled. This is

M67 RRM 8-72 : 2-3
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Jrot ASSEMELY CONNECYORS
A é—-: - ﬁ» — o qq ,( XAL-18
'uTr? ' —< Xav-10
c XA1-20

Wb L
A
3

. RED Lo 7
K € .',{ - | \m“
L & 4 <
]
v RED
v
'l'
E
F
P
N < ¢
oS
NO. 2
s O T82-13
GROUND - 1
ON REAR CHASSIS
RECORDER INTERNAL WIRING

e

2995A

SR SRR A . - - e
Figure 2-3. Record Input Interface Connections
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NO. 22
-0 T82-13
GROUND
: ON REAR CHASSIS
RECORDER INTERNAL WIRING

2097A

* Figure 2-4. Reproduce Output Interface Connections

M67 RRM 8-72
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Pl

REMOTE
03
N,
SEARCH SPEED ADJUST
{50KS2 POT., 15% CLOCKWISE
6 S MODIFIED LOG TAPER)
7
~
R
o i
M- —0 O~ STOPENABLE - |
.
N> —0 O PLAY ENABLE
b MOMENTARY
*
P> <o o 4 REWIND ENABLE o oes
.*
a > 3 o SEARCH ENABLE
) S—
/ N
_ a |
A P STOP LAMP 1
~ -
e > ; i ff PLAY LAMP
C . b USE 24V OR 28V LAMP
. ) SR ] wmﬁf
¢ ~§ REWIND LAMP :
~ @ ' , J
Py 1 SEARCH LAMP
€ >  GROUND FOR REMOTE BOX
g
Figure 2.5, Typical Remote Control
M67 RRM 8-72 %7
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accomplished by reversing the procedure in para-
2-11. When the recorder is to be packed for ship-
ment or storage, the original shipping container
is recommended. Follow the reverse of the un-
packing procedure in paragraph 2-3. See figure
2-1. To maintain moisture tight integrity if the

recorder is to be shipped overseas, or stored for
an extended period of time, a vapor barrier bag
should be used and fresh (active) desiccant should
be placed in the accessory compartment of the
shipping container.

oy
e
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OPERATION

3-1. GB%ERAL

SECTION I

3-2. Ali opcrltmg functnons of theAN/'!'NH—Zl
1 Lm Ju

speed) is also variable except in the record mode.

. All operating controls and indicators are located
on the front panel, except the input and output
balance switches which ase located mtemaily on
the Record/Reproduce Boards.

Before operating the recorder, read and under-
stand the descnptxon of the operating control

of operation ” md momtomgadwma

CAUTION

When installing and removing roels
with NAB hubs, the reels are not

held in place when the reel hubs
are removed. The post immediately
betwthereﬁsmwmmm

a mtatmg tape gmdc cmam hm a
degrading effect on the recorders
performance. ‘

. Remove the reel hubs from the supply

and take-up reel shafts by pressing the
release lever and pulling on the hub.

Placethefullmloftapeon mcsupgiy

and indicator listed in table 3-1, and ﬂlustrated

in figure 3-1.

the left snde ofthc reel Whea m&ﬁag
a plastic reel, simply slip the reel onto
the reel shaft. When instaiting a NAB
reel, hold the reel about the center of

ﬂié’i'eel shaft until thc mlxhab is in-

34. CONTROLS AND INDICATORS

3-5.  Operating controls are illustrated in figure
3-1, and listed and described in table 3-1. They
arehstzdm three catagones tape transport sig-

3-7.  The recorder can use either 4, 7, or 10-
1/2 inch reels; either plastic reels, or reels with

. NAB hubs. Instalt reels, and thread tape as

foliows:
NOTE

Power may be either on or off.

Mé67 RRM 8-72

ing onto the reel shaft until the reel is
engaged; then, press the reel hub in
until the spring loading within the reel
hub is compressed.

Install an empty reel on the supply reel
shaft following the procedure in step
2,above.

. . Slide the lower head cover down to the

thread tape position.

Unwind about 4 feet of tape and thread

the tape as shown in figure 3-2. Take a
couple of turns around the take-up reel
and turn the reel untit there is tape
tension.

Slide the head cover up to the operate
position.
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suPP

RECORD SWITCH/INDICATOR

REWIND SWITCH/INDICATOR
FWD SWITCH/INDICATOR

SEARCH SWITCH/INDICATOR

M67 RRM 8-72

. » RECH y R " RO C!
MONITOR SWITCHES

TONE CONTROL

VOLUME CONTROL

SPEED VERNIER CONTROL

\ SACH SPEED CONTROL (REMOTE ONJOFF)
) L R . 3069....
Figure 3-1. Controls and Indicators
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Table 3;1. Controhmdlndmtms -

Muter power switch an& mdicator Controls primary ac power.

Push on-push off. The indicator operates from the 28 volt supply.

Sgkm“dﬁammmm;mdmm
15116 1-7/8, 3-3/4, 7-1/2 or 1S ips.

Fm@ﬁ:mn&r with manual and automatic reset. Counts

supply reel rotations. Thecountercanbemtmanuaﬁyby
pressing the adjacent button, or is automatically reset at end-of-
tape{tqpmmut)whenﬂummrummmmdm

(R107 and R111)

The SCAN SEGMENT controls are operative only when the re-

- ‘corder is in the repeat mode. They adjust the length of the repeat

scan segment from 10 seconds to near zero. The BEGIN control
(© - larger knob) adjusts the point where the play segment begins.

REPEAT (S2)

The END control (e -smaller knob) adjusts the end of the play
segment. _

Repeat mode cbntrol and indicator. In the repeat mode, the

'recoréarmllmpeatasegnentoftapefrommrzeroto IO

PLAY (S6)

STOP (S8)

RECORD (S5)

Play nwde control and indicator. When the PLAY button is
pressed, the recorder will go into the play mode and reproduce
the data recorded on the tape at the selected tape speed.

Stopthpemotm mmmmm When the
Wmh ; 75 e y14] YOS At
removed from mmnnm,mwmwmmm

When the STOP button/indicator is lit, it indicates that the re-
corder is in standby, and any mode of operation can be initiated.

- When power is first applied, or after the tape path has been

mm»mmmmofmmw the STOP -
button must be pressed to initiate standby before any other
mode can be initiated.

Record mode control and xndncator The RECORD button |
activates the record ¢ ‘erase electronics)

s Gine
- when pressed sxmultaneously with the PLAY button.

Mé67 RRM 8-72 33
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Table 3-1. Controls and Indicators (Cont.)

FWD (87)

mcnou

Reumdmade cmiml and indicator. wxm the RE‘MND button
is premd the rewind mode is initiated. When the button lights,
it indicates that the recorder is in the rewind mode. When

stopping from any forward mode, the recorder will momentaily

go into the rewind mode for Wm—mmmtww
the mmnmwwmdm:

FmMmelmdmtor mmmm

'SEARCH (S3)

SRCH SPEED
(S andR3)

mode, Mmmmdydumdmmmfmm
revemm

Search mode eontml and indicator. The SEARCH button/indicator |

initiates and indicates the variable speed search mode. In the search
mode, the tape is moved forward under reel servo control and at a
speed determined by the setting of the SRCH SPEED control.

Vanesthetape@eedwhen the recorder is in the search mode.
When the control is in the REMOTE position, the tape speed
can only be vaned by a remote control (not supplied).

SPEED VERNIER
(S4and R114)

varies tbc tape speed between —30 and +50 percent of that selected
by the SPEED switch. With the SPEED VERNIER in the OFF posi-
tion, the selected tape speed is maintained.

whmthemeorﬁrnmmw

- =

4

RECORD LEVEL (337)!

. Meter (M1)

MBTBR REC/REP
(53)

REPRO LEVEL
(R36)

M&mﬁg
' mﬂlevddemmwmesettmcofﬂmumﬁawﬁoh In the

Adjusts the mput slgnal to the proper record level.
Indicates the record level and reproduce output

muon 0 vu (100%) represents the normal record level for
' ponic distortion. In the REP position, 0 v (100%)
represents 0 dBm (0.778 volts rms) at the REPRO connector, J102,
on the rear connector panel of the recorder.

Selects the signal monitored by the meter. Record level in the REC
position, and reproduce, output level in the REP position.

Adjusts the output level of the reproduced signal. Effects both the
sxgnal to the REPRO connector, J 132, and the monitor board.

M67 RRM 8-72 -
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(S1 - Output, S2 - Input)

Table 3-1. Controls and Indicators (Cont.)

FUNCTION

Input and output balance switches located on the signal electronics
board. When in the balance position (BAL~) input and/or output
is 10,000/600 ohms, respectively, balanced. In the other direction,’ |

mm%wwmmm

— ——

VOLUME (R92)

acks; does not-effect the signais at the REPRO conmector, J102,

TONE, B/OFF/T

MONITOR, RECORD/
OFF/REPRODUCE

1, s ’

YECO ector, J101.

JI01. In the center, OFF, position, the monitor signal has a flat
frequency response. When the TONE control is maximum ccw, at B
(bass), the monitor signal is at least +12 dB at 200 Hz and at least
~-12.dB-at 3.2 kHz with a | kHz crossover. When the TONE
control is maximum cw, at T (treble), the monitor signal is
at least -12 dB at 200 Hz and at least +12 dB at 3.2 kHz with
a |1 kHz crossover. ‘

Selects the signal(s) to be monitored at the PHONES jacks. In the

B

RECORD position(s), the record signal(s)-is monitored. In the °
. REPRODUCE position(s), the reproduce output(s) is monitored. -
The center position is OFF. The MONITOR switches may be set
in any combination without effecting the record or reproduce
signal. All channels may be monitored at one time and any
~combination of record, and reproduce may be monitored.

() D JEC
arpiol . S L

A & 13« 3,¢iC NS

are connected in parallel.

1.7 If power is not on, press

indicating power is on.

button, the button/indicator will light,

7.  Set the REEL SIZE switch to the posi- . 2. Press the STOP button to initiate the
tion corresponding to the reel size * standby mode. The STOP button will
installed. light.

8.  Set the reel revolution counter to 0000 3. Press the REWIND button, the button/ -
by pressing the reset button. indicator will light. Let the tape run out.

‘ 0000, and the recorder will stop.
3-8. REEL REMOVAL
, CAUTION
3-9.  Before the reels are removed, it is a good o ‘
practice (although not necessary) to always If NAB reels are to be removed, hold
rewind the tape to the supply reel as follows: the reel in place when removing the
: reel hub or the reel may fall off the

the POWER recorder.

4. Hold the reel in place with one hand,
press the reel hub release lever and pull

M67 RRM 8-72 3-5
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Figure 3-2. Tape Threading Path

the reel hub of f with the other hand.
" The reel may now be removed from

CAUTION

the recorder.. Always remove power before

” , removing or installing any of the .
plug-in circuit boards.

N for dynamic braking. The REWIND indicator opposite the direction of the
= will tight indicating -this condition. The arrow, the impedance is un-

following describes each mode. balanced to ground. To check

1

k

|
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3-10. OPERATION

3-11. There are seven modes of operation, in-

cluding standby (STOP); all are selected by the

mode control button/indicators on the logic
m od W

NOTE

Before operating the recorder,
check the position of the input

recorder is in any other mode. The button/ they are known to be correct.
indicators light to indicate the mode the re- The switches are located on the
cotder is in. mmmmm signal electronics boards. When
than the meiected mode will light momentarily. set in the direction of the arrow
This is normal since the indicators indicate (=) the input impedance is

the actual logic condition. For example, if 10,000 ohms balanced, and the

the recorder is stopping from a forward mode,

it will momentarily go into the rewind mode

output impedance is 600 ohms
balanced. When in the position
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the switches, unscrew the 2
fasteners on each board and
_ pull the board from the re-
corder. S1, in the center of
the board, is the output
balance switch; and 82, at
the back of the boad is the

tape speed is controlled by the capm and deter-
mined by the setting of the SPEED switch. The
capstan speed (tape speed) may be varied +50 to
-30 percent by the SPEED VERNIER control.

To reproduce a recorded tape, proceed as follows:

1. Thread the tape to be reproduced on the
__recorder and obtain the standby mode

as previously described.
2. Set the SPEED switch to the tape speed
atw!ﬁchthemﬂofmwnm
3. mmmywmm Tape
motion should start and the PLAY
buttoafmdmliht.
312, WMMMm-f
be initiated, the standby mode must be achieved - 4, PlaocﬂleMBTERsmtchofuchchm
as follows: nel to the REP position.
1. Install and thread a reel-of tape (3M 5. . Adjust the REPRO LEVEL control of
- 150 or equivalent) as previously 'eachchmneiforﬂmonthewwoduce

2. Press the POWER and then the STOP
bnmm. mmmamsmp

the signal level to the RE?&O connec-
tor on the rear of the recorder, and also

0

3-13. memmy Thefast for-
ward mode moves tape rapidly from the supply
reel to the take-up reel. 1t can be selected at any

mbymthemm/mdworﬂmd

to the monitor. 0 vu on the meter is
dBm (0.778 volts rms)-at the

REPRO connector.

NOTE

‘The normal output from the re-

forwwdmedeoommmunmupemmout the
recorder will stop automatically. Tape must be
rethreaded and the standby mode must be re-

established before another mode can be selected.
In the fast forward mode, the monitor electronics
arcchabbdbyasquelchmrcmt Thewproducer

3-14. REWIND. The rewind mode operates the
ma%faﬁfn&wﬂ(ﬂﬁ}m&euapﬂt
moves fape from the take-up ree! to the supply
reel; and if tape runs out in the rewind mode, the
reel revolution counter will automancally reset
to 0000,

3-15. PLAY. The play mode reproduces record-
ed tapes. The reproduced signais are available at
the REPRO connector, 1102, on the rear of the
recorder and may be monitored at the monitor
PHONES jacks on the front of the recorder. The

J102, on the rear of the recorder.
The signals can also be monitored
from the front of the recorder,
visually by the meter, and audibly
from the monitor panel (see the
paragraph in this section on
monitoring). ,

6. mgiaymadomheeamhdatmy
time by selecting any other mode, or if
tape runs out the recorder will stop
automatically. If tape runs out, the
standby mode must be reestablished
after tape is rethreaded, before any
mode can be selected.

3-16. RECORD. In the record mode, data signals
from the RECORD connector, J101, on the rear
panel of the recorder are recorded on the tape.

The bandwidth is determined by the tape speed;
therefore, when recording data, refer to the

. \ M )
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speclﬁcmom, table 1-2, in Section I of this manual
to determine the best tape speed. If the tape
apeedlstoosiow high frequency data will be
lost; if the tape speed isfaster than necessary, the
= tape will not be used efficiently. To record data.
. proceed as fonews

D ; 1 Cmmmﬂicmdxnputstathe RE-

2. . Tbtndamdof3lt iSOorequwalent

connector,nol onmir—af .

NOTE

The SPEED VERNIER is not
effective in the record mode.
The record signal can be moni-
tored visually by the meters or
audtbiy from ﬁae monitor pznel

For future reference, it may be

desirable to note location of the
: tape recording by taking reading
o from the reel revolution counter.

3.  Set the SPEED switch to the tape speed
that will provide the desired bandwidth.
Refer to ta&e 1-2, specifications.

>

to the REC posmon -

. 5. Adjust the RECORD LEVEL control
E—— ‘ of each channel for 0 vu (100%) on the

signal peaks, or for the maximum
L. SR . T ey st .

1. The rccord mode may be canceled at
any time by selecting any other mode,
or if tape runs out the recorder will stop
automatically. If tape runs out, the
standby mode must be reestablished
after tape is rethreaded, before any
mode can be selected.

3-17. SEARCH The search mode is a vanable
pe de for searching a recorded reel

oftzpetolocatedata In the search mode, tape
speedxscontmihdbyareelservoandnsadjumbk

by the SRCH SPEED control from 2 ips to 60 ips.
" The monitor electronics are active in the search

mode. To operate the search mode, proceed as
follows:

o « NOTE

If data signals are not present to
set the record levels, they may be -
setaﬂerthewcofdensmthe ;

m'f ~hmbarap-
mﬁ&mﬁaﬂuw
Wiﬂ

, . 3C , press the PLAY and
. gm buttons. Both button/indi-
o mmwtmdtapemﬂbegn

1. Thread the tape on the recorder and
obtain the standby mode as previously
described.

2. . Set the SRCH SPEED control to any
position other than F ; unless
a remote control is connected to the
‘recorder, and is going to be used to
control the search tape speed.

CAUTION

Do not set the SRCH SPEED control
to REMOTE uniess a remote search
control is connected to the recorder.

et moving under capstan control at the If the SRCH SPEED control is set to
selected speed. REMOTE without a remote search
.

b

!
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control, the recorder will not operate
properly when the search mode is
selected. ,

3.  Press the SEARCH button. The button/
indicator should light and tape movement
begin.

REPEAT button/indicator will h;ht
and the tape will backspace the length
of the scan segment and go into the
play mode.

NOTE
The SCAN SEGMENT controls

4 wmmm control to the
' desired tape speed. The search mode
may be canceled by selecting any other
mode, mmmmmmm
mwmmouuhwhdnm.
mmaeomtoawopandthe
mmodcmustbemmbmd
v befote another mode can be selected.

3-18. REPEAT. The repeat mode continuously

repea

sameasthcphy mode. It wﬁl\m‘y
the play tape speed +50 to ~30 per-
cent. This will effect the time it
takes tomtlunsmentofhpe
but the length of tape will remain
the same (determined by the SCAN
SEGMENTcontxols)

repeats a segment of tape from 10 seconds to near
zero in length. Both the begi  and the end of
Mmmmmm&ebyﬂwscwm

MENT controls. The point where the REPEAT
bmuwm

Wmmm

offhemmttothcb@nghymt(dﬂw
mined by the BEGIN control setting), and then go
into the play mode. The play mode will contis
to the end of the scan segment (determined by the
Bﬂbmuolutﬁu) and then backspace again.
This will continue until another modelsselected
Thepmeadmisa

on thencordormdobtain .
tandby mode as previously

2. Set the SPEED switch to the proper

3. Locate thewsmmt of tape to be re-
peated in any appropriate mode and
pross-the REPEAT button at the point
where the scan segment is to end. The

+ M67RRMS8-72 ) 39

"deEPRO connectorson the reapamiof!be

is cancekd by aelectmg mether modc

3-19. MONITORING. The normal signat mpnt
and output from the recorder is at the RECORD

the front ofthercoorderby up to thméOOohm
earphones. None of the monitor functions have
any effect on the recorder input or output signals.
The monitor is operative in the play, record, and
search modes, and the play portion of the repeat
mode. In the standby (stop), rewmd and fut
forward modes, and in the back of
the repeat mode, a squelch circuit mﬁﬁe
monitor output. Monitor operation is as follows:

1. Plug in 600 ohm earphones into the
PHONES jack.

2. Place the recorder in operation in the

3. Set the MONITOR switches as desired.
The center position is off, in the up,
RECORD position, the record input
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signal is monitored, and in the down,
REPRODUCE position, the reproduce

~ output is monitored. The signals

can be monitored in any combina-
tion. The switches can be set in
any position without effecting the
recorder operation.

4. Set the VOLUME and TONE controls as

desired. See table 3-1 for an explanation
of the TONE control.

3-20. REMOTE. The REMOTE connector, J103,
on the rear connector panel provides for paraliel re-
mote control and indications of the play, stop, and
rewind modes; and for a search speed control when

__the SRCH SPEED control is in the REMOTE

= '
| |
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SECTION 1V

MAINTENANCE

4-1. GENERAL
4-2. Maintenance is of prime importance for

mhsbﬂltymdusfumfcofaﬂmgwtwtape

W 'awd aoth;tposibk mﬂt’mmsbuhe wduoed

sure it is reinserted in the same
| position it was in before removal.

47. VEUALW Avisnlinspection

§itei -2y

Table 4] mmmwaamfar in
wcﬁon !m dum

44. Rmmmmmmmmeesmmzs

. waﬂaﬁafmﬁuﬁmm?wldﬁmm

Ofﬂeaoaamﬁntbmormm_;yheob—
tained on an emergency basis through the same

office. In either case, overy effort is made to pro-
vﬁeiﬁs*beﬁmcemmemmmmamountof

time. For the Field Engineering Offices, refer to
the list in the front of this manual.

doésnotaecw Checkthevenm:
mmbwmﬁemthatwwwhﬁoms
not restricted.

48 CLEAMNG Thetapehandlm;mtfm
should be cleaned periodically. The time between
cleanings will depend on the amount of use and
the environment, since i temperature,
du;t andhtmmntywﬂimmmm
surfaces 1o be m 11 ry o

4S. PREVENTIVE MA!NMANCE
.4-6. Pxevennve mamtenance consxsts of visual
hmmrfaces, to reduce friction anéwear

tice is to clean se suﬁ‘aees:ust m'wmeord-

ing or reproducing. See table 4-2. Always remove
the magnetic tape prior to any cleaning of the

* tape path parts. The capstan motor pulley, cap-

stan flywheel, and belt should be checked periodi-

Daily checks should be performed prior to opera-
tion, and periodic checks should be made as dic-
Mmmwwmmmm
Mmmnm High tape speeds,
high temperatures, or a dusty or humid environ-
mtmummminmmqaemy of

: m;m« “Fhey
last the life of the recorder. However,
if they are ever removed for inspection,
note the orientation of the brush and be

CAUTION

Avoid contacting any tape handling
surfaces with tools or any hard object.
Avoid fhu_cr contact with the mag-

Whenummc!emwwnts,m
excess to prevent them from getting
into any of the sealed besrings. The
bearings are all permanently fubri-
cated and this could result in damage
to the bearings.

The coating on the backspace
tachome!er shaft may be damaged
ste only a dry cotton swah and
if necessary, lightly dampened
with distilled water.

+ - M67 RRM 8.72 ' 41
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Table 4-1. Inspection Guide

Tapepaﬂmmwpmentstwfdes capstan, magnetic

Mmmamm@ngm 1

‘Input power
_ Ventilation

and damaged wmng or connectors. -

Inspect for proper connection to power source.

Connectors and plug-in assemblies (PC boards)

Cables

-Hub Assembly

Reels

Controls and Indicators

~ apperent damage.

Inspect for complete and eomctsuunund
Inspect for proper clearance from moving parts;

check also for wear or pinch damage.

Inspect for proper alignmeént to accept supply
and take-up reels before loading.

Inspect for damaged, bent, or out of round reels.
' Vim{ailg inspect for damage. Check férburneglo

- OEm G N W mm a. - -

4

.

when first initiating each mode.
Capstan fbelvt,,bafckapioe Dastllled water and cotton swab Clean as required.
tachometer, and capstan idler '
Tape guides, tension sensor, 90% isopropyl alcohol or Freon .Clean as required.
capstan, capstan motor pulley, TF (Dn?onﬂ.‘andmtton swab
. and flywheel N
Erage, meu! and reproduce Mincom head mf83~983&0075 Clean before each recording.
~heads mdeotionwab{ﬁeoﬂ Xyiene :
. cleaner)
me holes 90% isopropy! alcoho!, Freon TF | Remove cover panels, clean,

air

(DuPont) or solvent and compressed | and blow dry with compressed

air. Clean as required.

42
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: ) that is required to clean any of the tape handling
l surfaces. Use cleaning agents only if necessary.

410. CORRECTIVE MAINTENANCE

411, Wmmmoeoomstsohdjust
nen Thcsymma(hnst

' 49. Most of the time a dry cotton swab is all

mem adjustmmts. :

NOTE

The Monitor and Logic Extender
board is narrower than the logic pc
board; therefore, when installing
the extender board in the logic
slot, line up the pc connectors very
carefully. In all other cases, the

--extenderboards fit-into-the guide-
slots and will line up automatically.
3. lusta!tthemedbaaxﬂontheex—

A!wm remove power before damaneet-
ing any of the recorder connectors, and

never apply power with either of the con-
pectors disconnected through which the
mmmat ummkd. With-

pomixlpplbd excadnpowcrdmx-
pation will occur in feedback resistors
R21, RZZ andK‘Bmthecapstanmotor

4. Reqm mouler werbypmdn;thc

button bglm
NOTE

Whenever power is removed, the
standby mode must be reobtained
by pressingme ‘STOP button when
power is reapphed

4-!4 To removeanextendzrboard p:esthe
recorder board from the extender, remove the

extender board from the mcorder, and replace
the recorder board in the recorder. Reapply

\

mMaMMpmMmththere—
corderuﬂmmmvdfmmaimemnoe One for
: oduce pe board (67-31-00), and
one for the monitor and logic pc boards (67-30-00).
These extendes boards aliow the recorder pc boards
mmmwmuthmmew
sintenance. mm

Always press the POWER button to
Temove power fmm the recorder when

: ng pc boards. The
o POWER button must not be lighted.

) 2.  Instait the extender board into the
- _ recorder. Press firmly to be sure the
l extender is completely inserted into

the connector.

: -

418, TEST EQUIPMENT. Table 43 isalistof :
 recommended test equipment required for system

operation, maintenance, and troubleshooting.

- Equivalént equipment may be used.

4-16. POWER SUPPLIES. Only one of the
power supplies is adjustable, the +5 volt supply.
mmmmw

mentismbeperfomed lfmlyapsmwmem
is to be performed, changmgthempp!yvolm
can adversely effect parts of the system not
readjusted.

4-17. To check the power supply voltages,
proceed as foilows:

1. Place the logic pc board on an extender.

M67 RRM 8.72 ' 43
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N _Table 4-3. List of Test . l
‘ Vdﬂ% lte&er Dlrect current voltmem' cnpable of measurmg to 50 volts dc for ' .
. ~ (Simpson 260) power supply checks, and for general servicing and troubleshooting.
Recosd/Reproduce PC Board | Aliows a record/reproduce pc board to be operated while extended from .
Extender (67-31-00) the recorder for maintenance purposes. ' :
e Logic and Monitor PC Board Anowsmmmhgcpcboaatobeopmtedwhneextendadfm -
Extender (67-30-00)  the recorder for maintenance purposes. : . ;
Mmm 150) | 10-1/2 inch feel of magnetic tape.
Freguency Counter Utedto adjust upﬁaﬁmvo reference oscillator and bias; oscillator.
: jysteon 1013) : ’ )
g . 3 gt O o s U ST S
B Dual-Beam Oscilloscope Used to adsust 250 kHz record bias, capstan servo, backspaoe tach- .
e (Tektronix 502A) ometer, and general servicing and troubleshooting. The dual trace . '
= feature is required for backspace tachometer adiustments and direction
5 Sensor servicing. '
e 1 Signal Generator bowd:storhonmwaveﬂgmlsource for signal electronics alignment.
(Krohn-Hite 4200) | : l
L: . ' AammddBMac,vtvmcapa&eofmmool to 10 volts.
= 600 ohm terminating resistor | Reproduce output wmination
- (Quan-Tech Laboratories 303) d:stortzon for setting the normal record level.
o Spring Scale (Chatillon - | A spring scale capable of measuring up to S lbs. Usedtosetcapstan .'
o - Precision lmtmments 719—5) idler force, and capstan belt tension. , .
= Thickness (‘Feeler) Gage - Used to set capstan to capstan idler roller gap to 0.030-inches.
v Allen Wrench-Modified Used to loosen the capstan motor bolts when adjusting the capstan I
k= (67-29-02) | belt tension. -
'fabu« mmmmmwm ! o ‘
= 7 25 \‘O”S l '
1.5 volts
= $2.2 volts
i m 3 NOTBS l. Thc +21 .9 v;)its comes from 24 voit ﬁpply on the pdwer supply pc board where it is l :
o dropped by CR6, CR7, and CRS. a
, N -
‘ ~4 s M67 RRM 872 . .. | ¥ . '
B A ‘
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Table 4-5. Regulated Power Supply Voltages L !

o TAGE GIsECKAT
'+Svo&ts(Note3) o Q6-Em1$tc!'
-18 volts Q! - Emitter
+18 volts Q3 - Emitter

Rahazke: !

+1.5 volts VR1
+1.5 volts . VB.Z (Note 2)

+0.35 volts - R26

%Wa&mﬂammﬁm;wmpmtemwmmm
mmwmwmmmmmmemrmmm board.

3. lfbe&&gﬂsvoltndﬁvdtmpphmmmopenm mMoottheﬂsvuﬂt

2. Connect the power cable to the POWER
connector, J104, and a 115 volt, 50 or
60 Hz source. Press the POWER button
on the front of the recorder. The button
should light.

3. Using a dc voltmeter, check the power
mlyvoltmlmtedmtabieM If
the POWER

routme They should be performodonly when there
is definite reason to believe they are out of adjust-
ment, or if required by a part replacement. Then
perform only the mechanical adjustments required.

419. Reel Table Height Adjustment. The reel
tables must be at the proper height or the tape will
rub on the reel flanges. This will effect the tape

button off and remove the logic pc board
from the extender. If they are noteor-
rect, proceed to the next step. :

4, Remove the rear and top panels.

grackin; and probably htcm.ﬂa&er: If a reel table

1. Remove the top recorder panel

2. Loosen the single setscrew about 1/4
turn using a 7/64 Allen wrench.

S. Usingadc voltmeter, check the voltages
listed in table 4-5 and perform any cor-
rective action necessary. Refer to the
technical description of the rear chassis,
and power supply pc board assembly
in Sectlon V.

.HWW-Wummbe
-connected

. performed,
Mmmmmmdthem
removed. If no otier electrical adjust-
mtsmtobemadc,mmﬁ:erewrd
powoffby pmg thePOWBR but-

piace the r r panels, and
remove thetoﬁcbmtd from thcextender

- 418, mmmxmem

ADJUSTMENTS. The tape transport mechanical
adjustments consist of reei table heights, rotating
tape guides, fail-safe brakes, capstan idler solenoid,
and capstan idler dampener adjustments. 'None of .
these adjustments should be made as a matter of °

M67 RRM 872 L 45

NOTE

The setscrew must be aligned with the
flat part of th%motor shaft,

3. Measuring from the tape transport plate
“to the outer edge of the reel table, posi-
tion the reel table to a height of approxi-
‘mately 0.26 inches and tighten the

setscrew.

4. Depress the fail-safe brake solenoid, and
rotate the reel table by turning the reel
. There shall be no noticeable
wobbie of the reel table or eccentricity
of the spindle shaft.

5 Replace the recorder panel.

420. Fail-Safe Brake Adjustment. The fail-safe
brakes will only require adjustment if a part is re-
placed, or if a part is inadvertently bent. The
procedure is as follows:

1. Removegthe top panei.’
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2. Notice the U bracket attached to the fail-

Thread tape onto the recording aceordmg

l‘ - .

5.
safe brake solenoid arm. This bracket to the instructions in the Operation Sec-
should be loose; that is, applying no pres- tion. Set the SPEED switch to 3-3/4 ips. ‘
sure to the brake arms. There should be Press the STOP button. v :
approximately 1/16-inch clearance between ‘
between the mifom of the slots in the U 6. Hook a spring scale into the string loop on -
bracket and the brake arm. Bend the the capstan idler, and press the PLAY l
_brake a mbly to obtain this ~ button. (
condition. v . 7. Bl down on the spring : scaic ata n@t
3. Press the U bracket firmly against the :@tﬂmﬁl;m“:?gf St the
solenoid. The brakes should release ops driving ;:'ee;d i polut
and the reel motor should rotate freely. spring scale should asges.
- 8. lfﬂwmstanadletfarcsnnoteoma,
4. MMUMt The brakes press the STOP button and the PO
mhmm&&ﬁut‘i bugmwmmt,mmm \
. eew’ A i BIaH - 8 2t e sl lan Py
and take-up reel cw). andmovextuptommthefemmd
down to decrease the force. Retighten
S. Replaee the recorder panel. the solenoid screws. |
421. Cm 1dder Force Adjustment. Proper ‘9, Reapply power by pressing the POWER
idler force is critical to the performance " button, press the STOP button for the
of the recorder. If there is insufficient force, tape standby mode, and repeat steps 6, 7,and
slippage will occur causing increased wow and - 8 until the capstan idler force is 56
Wespmﬂyatﬂuendoftheml If the +2 ounces.
AC‘
the capstan bearings and idker, or the solenoid may 10. Press the POWER button to remove power,

not be able to puﬁ-in against the dampener. The
capstan idler force is set by posntlomng the
follows: - :

‘actuator solenoid as-

remove the string from the capstan idler,
and replace the recorder panels, and
lower head cover. e

k- Remev&th&topandﬁd&paﬁels.
2.  Remove the lower head cover.

NOTE

The head cover is held on by two
chgs. Shde thecover dowa and:e-

a time.

3. Ptace a loop of small string around the
'4. Insure that the recorder is connected to
a 11§ voit, 50 or 60 Hz power source,

and then press the POWER button. The
 button should light.

CAUT!ON

When the recorder is in the play mode,
be careful that the loop of string does
not wind around the idler or shaft.

4-22. Capstan Idler Dashpot.  The capstan idler
dashpot allows the idler to contact the tape and
capstan gently. If there is not enough dampening
and the idler closes too fast, tape will momentarily
be thrown from the capstan faster than the take-
up reel can accept it. This results in rough tape

| hmdknsméeoaldéamm%he tape.‘ if -t!meis

modewxﬂbelmwd acoordmsiy Adjust the

capstan iﬁer Mpot as fﬁows
1. Remove the top and side panels.
'2.  Press the capstan idler lever in at the

M67 RRM 8.72

solenoid as though it were being actuated
by the solenoid, until it is felt contacting
the dashpot. At this point, the gap
between the capstan and the :dier rofler

“should be 0 030 +0.005 inches.

If neoessary, loosen the lock nuts on
the dashpot and turn up or down

T WER NP NE ER gy WX AN En SN Wy Em N =y W
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4. Replace the recorder panels.

mwnmmmmm

+0.005 inches. Retighten the lock nuts.

follows:

1. Insure that the recorder is connected to
a 115 voit, 50 or 60 Hz source and press
the POWER button. The button should

Donotpunlmdmmeapmnben,
xtmmmmm

2 lmettalﬁ"diamtaby 1-1/2” (maxi-
mum)-bolt-into one of the two holes in
the capstan ﬂywheel

3. Com:msede(sw W)to

4, Prusmel’u& wmmmm
tape passing through the tape guides. ,

5.  Check the tape guide on the take-up reel
szde,aad.ﬁustaw i

NOTE

The backspace tachometer also func-
tmasasatapemmfhemp
reel. Tape should pack-in the center
of the reel. If it does not, adjust the
reel table height. The position of the
backspace tachometer is not adjustable. i

ingthe caystan muinrpuﬁey and beit -

tokaep&amfmmpuﬂenth&m

scale at right angles to the axis of the
shoumbggntompatapuﬂmgfmof

6.  Check the two rotating tape guides on
the supply reel side. Note tape guide
next to the inertia idler. If there is |
tape curl on the outgoing tape, adjust !
tlns ggnde If them is umigtge wrl

4. If the belt tension is not correct, use
modified Allen wrench (67-29-02) and
the capstan motor, and repeat steps 3and
4 until the capstan belt tension is correct.

5. mmm:»mrm

mwm the,rott&uwﬂesmm

e guides are led so that there is no tape curl,
mm Tape curl is most ob-

of the tape at the edge

gﬁiﬂéu A&iust the guide in the direction

of the tape
of the curl; that is, if the curl is on the inside, adjust
the guide in by turning the adjustment screw cw.

M67 RRM 8-72 ' 4-7

lfthegndemmtthempﬂyredhas
any tape curl, adjust that guide, If this :
guﬁeannotbeadjuﬂe&eheektheml ,
table height, and be sure that the reel

flanges are not touching the tape.
lfthe;__cuﬂonthewpﬂymdﬁe )
ssive or difficult to adfust, adjust

: tapegmdenmstthesuppiymel |

4-26. Backspace Tochometer Adjustments. If
a backspace tachometer lamp, transistor, or tach- :
ometer disc is replaced, or if the phasing reticles J
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are disturbed, the tachometer must be realigned.
The lamp filaments must be aligned to produce the
propes tachometer pulse; and the phasing reticles
between the tachometer disc and the transistors
must be aligned to produce signals phased 90 de-
grees apart for direction sensor operation. Align
the backspace tachometer as follows:

CAUTION

Be mymem:mtmhend or

amplitude. If the waveform at TP4 is not
correct adjust DS2.

8. Connect the dual beam oscllloscope to
TP2 and TPS. Trigger on TPS.

9. Rotate the tachometer shaft ccw by hand
and adjust the oscilloscope so that TPS
waveform is below TP2. TPS should be a

wméhuaitbecemﬁcfmmmﬁ'
_ tive TP2 pulse. If this is not the case, very
wmﬂwmmﬂmof

2. Remove the uchemeter assembly
. mounting bolts and while holding the

from the recorder. Do not disconnect
the tachometer connector. ‘ '

3. Place the inonitot pc board on an
‘ extender board.

4. Insuré that the recorder is connected to
115 volt, 50 or 60 Hz power source and
press the POWER hutton. The button

tape guide part, remove the tachometer

xeueleumﬂthepuleesmpmpeﬂym
fodttenphasmsretwlemw .

10. 'Repeat steps 5 and 6 If: necessary repeat
step 9.

11. Reinstail the tachometer into the re-
corder. Press the FWD button and allow
tape to reach full speed

| 12. The oscilloscope should be connected as
in'step 8. The pulse should be as in
step 9.

should light. Also, both tachometer
lamps should light.

5. Connect a dual beam cgillomw to
TP1 and TP4 on the monitor pc board.

13. Press the STOP button and then the.
" POWER button. Disconnect the oscillo-
scope, remove the monitor pc board from
~ the extender board and reinstall in the
recorder. Reinstall the recorder panels.

¢

'NOTE ' M
‘The clearance between the reticles \
and the tachometer disc should be t
0.020 +5-inches. If necessary,
loosen the lock nut and adjust the
tachometer disc. Reapply a small
amount of Loctite (red) to the
lock anz.

6. Rotate tachometer shaft by hand. The
signal at TP1 and TP4 should be approxi-
mately 6 volts peak-to-peak. The wave-
form should be an approximate sine
wave, but will vary because of the lamp
filament and transistor characteristic.

7.  If the waveform at TP1 is not correct,
_ adjust lamp DS1 by rotating or moving
in and out as necessary. Rotate for
wave shape and move in and out for

4-27. TAPE TRANSPORT ELECTRICAL
ADJUSTMENTS. Tape transport electrical adjust-
ments consist of adjusting the end-of-tape sensor
sensitivity and dashpot, tape tension sensor, capstan
servo, repeat, and searchservo. All tape transport cir-
cuits are solid-state electronics and therefore,
stable. Routine adjustment of the tape transy -
electronics is not recommended. Tape transport ad-
MMM made only when there is reason
to suspect improper adjustment, and then only the
function under question should be adjusted.

4-28. End-of- “Tape Sensor Sensitivity. This pro-
cedure adjusts the sensitivity of the end-of-tape
sensor. The procedure is as follows:

NOTE

This procedure assumes that
power is on, and that the top

v cover panel is removed from
the recorder.

48 M67 RRM 872
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button to turn off the power and

1. Install and thread tape according to the
instructions in the Operation Section of " replace the recorder cover panels that
this manual. were removed.

2. Obtain the standby mode by pressing the 4-29. Tape Tension Sensor Adjustment. This pro-
STOP button. The STOP button must cedure adjusts the tape tension sensor and dashpot
light. : so that it will provide the proper supply reel torque

' in the play, record, and search modes. The .

3 __procedure is as follows:

Rll fuﬂy cw.
4 SWWWoom'dmmdfemove 1. Insure that the power is off; MR
buttonlgbtm mmmx
$ens smnmon should
m}mw 2. lfupeumm”thzmder.

s. mmew(VVVV— od) an mn&m&m%mmth.
mmmg Pmthembuttm 3. Remove the rear cover panel, and the

~ The light should remain out. left side cover panel.

6. Shdethehcadmnxdownmdmhmd 4. Minimize the tension sensor spring
the tape between the end-of-tape sensor. tension by bendm the terminal lug
Press the STOP button, it should light. to which the spring is attached. ‘(It

- : ~ should be at approximately a 45° angle
7. Remove the tape from between the end- with us mounting surface.)
of-tapc snnaor The S’I’OP button hght
ould go it n: 5. Open the d: the
Rllccwunﬁhtdoes Repea&eps6 l/%amhexmtmthcbotmefthe
and?unmtheopmuonofthemd-of- dashpot ccw until the dashpot does not
tape sensor is positive. dampen the tension sensor travel.
" NOTE 6. Close the dashpot valve in quarter turn

8.

If the recorder goes into the fail safe

. (tape motion stops and the STOP but-
" ton light is out) when changing from
one tape motion mode to another, the
. end-of-tape sensor is probably too
scnsmwe Ad_mst Rll shﬂ;tl’ycw lf

Rethread the tape and slide the head
cover up (closed).
NOTE

If the adjustment procedure is to
be continued, press the STOP
button to obtain the standby mode.
If no more adjustments are to be
performed, press the POWER

dampening by the dashpot.

7. Install and thread tape according to the
instructions in the Operation Section of
the manual.

_ 8. Press the POWER buttan to apply power.

" 9. Press the STOP button to obtain the
standby mode. The STOP button should
light.

10. Set the SPEED switch to 15/16 ips.

11. Connect a dc voltmeter across Rl on
the rear chassis.

12. Wind tape to bégihning of reel.

13. Press the PLAY button and adjust the
tape tension sensor mask for 0.25 to

M67 RRM 8-72 ' 49
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0.30 volts across R1 by loosening the
screw attaching the terminal lug and
mask, and repositioning the mask as
hecessary.

Stueld the tensxon sensor photoreslstor

14. mmmbutton aad wind the
tape until llﬂnchupemkmum
on the supply reel.

Hz.) Adjust C23 on the logic pc board
as necessary.

7. Connect the oscilloscope to TP4 on the

fogic pc board. Set the oscilloscope for
0.2 milliseconds per CM sweep rate and
internal positive trigger.

8. Adjust RS2 for 9.8 CM on the oscillo-

scope (58 percent positive duty. cycle).

9. mmm&mwﬁm 151i6 tgl,. and

15. Press the PLAY button. The meter
sheuﬁmdbetmﬁ IS and 0.17 volts.

- ~ Shield the tension sensor photonsnstor
from external light to insure correct
adjustment.

16. Press the STOP bunon, and then the

4

10. Connect the oscil ia U256
(or junction of R4S and R39).

11. Adjust R11 for a carrier amplitude of
0.6 volts peak-to-peak.

12. "Press the POWER button. Disconnect
the test equipment. .

EErFEEREEREEERXX

. POWER button. Replace the recorder‘ NOTE
: ‘ NOTE lf the adjustment pwwdures are to he
If the adjustment procedures are to power connected and the logic pc
= be continued, teave the tape threaded, board on the extender board. If not,
and power connected. remove the logic board from the
-extender and reinstall the recorder.

4-30. Cm Sctvo Ad;mtment Thxs procedure

" -

speed refcrenee), and capstan servo offset. The ments co:mst of settmg R106 md Rl 10 on the

procedure is as follows: logic pc board for. the proper scan segment and

oy NOTE best repeatability. The procedure is as follows:
This procedure assumes that power is NOTE
mmmefﬂmd This procedure assumes that power is

410

4.  Set the SPEED switch to 15 ips.

5. Press'the POWER button. The POWER
button should light. 3.

6. The frequency counter shall read

1. M;&eiou’cpcbowdo@nwextem : I

Set the SPEED VERNIER controt to OFF.

Connect the freqnency counter to TP2 on

284.540 Hz, +0.284 Hz. (No more than
284.824 Hz, and no less than 284.256 )

(3,519 mmacc . 561350'%—

Meé7 RRM 8-72

Connect a 24 volt lamp, or voltmeter
(50 volt range) bétween J103-B (+) and
J103-3 (-)ofthe REMOTE connector
on the rear panel. This must be visible

from the front of the recorder.

Remove the left-hand panel, and then
press the POWER button The button
should light.

Press the STOP button to obtain the
standby mode. The STOP button should

light.

-4
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4. Set the SCAN SEGMENT, BEGIN O
control fully cw, and the END o -
control fully ccw. Set the SPEED-

minimum tape speeds, and the servo gain. The
procedure is as follows:

switch to 15 ips. NOTE
. ope,, small . This procedure assumes that power is
5 ;’;;‘;:::‘m ?‘fg: :;mm - connected and that tape is threaded.
mmﬂw vicinity-of the backspace 7-inch reelsaremendedfor this
Y. erence its location to
some manhnm::al part available, the reel azs normally mad
: : on the recorder may be Mfart@z g
procedure. Insure that the REEL
6. MW@WVMMM switch is set for the reel size used. e
U b6 Witk 1. Pimeﬂwmemtorpcbaaﬁanm :
extender board, and connect a fre-
‘quency counter to TP2 (the no. 1
- tachometer).
7. Let Ll;e tape cycle ten tmoFAt the 2 ﬁf&&iikmfpéi)&;%? but
OO The santh ‘3‘* fead o P‘g’e not to REMOTE. |
marker should be within 4.5 inches of 3.  Set the SPEED switch to any speed less
the starting reference point. - thanr 15 ips.
8. Whenthephymodestans,:twmbe 4 Pressthfl’.?WERbutton-Thebutton
a mdmtorou t J103-B. Adjust .
ﬁl;& on the m?:c board for approxi- 5. Press the STOP button to obtain the
mately 11 seconds of play mode time standby mode.- The STOP button
(10 seconds minimum). should light.
9, ‘ , thy 6. Wind the tape to mid reel (equal
. POWBR button m m'm m amounts of tape on both reels).
POWER button again to reapply power. ' .
The mo':uﬂ not mmm 7. Press the SEARCH button, and abserve
into the play mode. If it does, W the frequency counter (tachometer
R110 slightly ccw, until the recorder frequency). It should indicate approxi-
drops out of the play mode mately 181.0 Hz. If necessary, adjust
' R28"on the 'mouitor pc board.
10. Pross the STOP button and then the
WER button. Disconne ﬁ,,?;t 8. Wmdthetapetomthemdoﬂbe
aﬁammm from the snuatmmmumw(m),m
magnetic tape. tape from SEARCH button, and adjust the gain
' control (R32) cw until the reels begin
. NOTE to oscillate. Then, adjust R32 ccw
B , ' until the reels stop oscillating, and
= If the adjustments are to be con- then 1/2 turn more cew.
= tinued, leave the power connected,
E mm threaded. Close the head 9. Check the tachometer frequency (TP2)
R | cover. Replace the recorder panel. at the end of reel; rewind the tape to
. 4-32. Search Adjustments. The search adjust- b ;‘u‘z‘bﬁs‘f:m‘:‘ |
| . ments consist of setting the maximum and the the beginning of the reel, mid reel, and
o : end of reel. If it is not, readjust R28.
, . M67 RRM 8-72 4-11
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NOTE
The tachometer (TP2 on the monitor

pc board) indicates 90.5 cycles per inch

of tape. 181 Hz i is 2 ips, and 5430 Hz
is 60 ips.

should be performed since a change in the record
or reproduce characteristic will affect the other.
The following procedure assumes that all four
channels are to be aligned. If all four channels are
not to be aligned, the bias and erase oscillator,
and the reproduce head azimuthing must be known
to be-correct. In this case, eliminate these steps

’

alignment. Also, some types of magnetic tapes are
more abrasive than other types, resuhmg in more
rapid head wear. -

4-34. When any part of the signal electronics
alignment is required, the complete procedure

412

11.

M67 RRM 8-72

10. Set the SRCH SPEED control fo'r from the procedure.
o __maximum speed, full cw. :
l. Thread a reel of recommended tape on
1. gwmsatieggbt:m reel and press the recorder as described in the Opera-
- tion Section of this manual. .
= 12. meencyicwm should indicate .2, Place the record/reproduce pe board of
, approximately 5430 Hz. If necessary, the channel to be aligned on the record/
adjust R146. reproduce extender board (67-31-00).
; : : i , S1 and S2 to the
13. Wind the tape to the beginning of the mg&'f;:iw;:p:;mio the
reel, and check the frequency. Rewind direction of the arrow (= ).
the tape to the end of the reel and check ,
the frequency. The frequency must be 3. Remove the top panel from the recorder.
,Sﬁi%i& -5 Hz. M necessary, readjust 4. Insure that the power cable is connected
to a 115 volt, 50 or 60 Hz source, and
14. If is was necessary to adjust R28 in ' giessut‘l}e l;l?WER button. The button
step 9 or R 146 in step 13, repeat steps ould lig
7 through 13 as necessary. 5. Press the STOP button. The button
_ . . i e
IS. Press the STOP button and then the mode.
POWER button. Disconnect the NOTE
counter and remove the monitor pc oT
board from the extender and reinstall Steps 6 and 8 are performed only once
— in-the recorder. - This completes the Sips D all¢ © alt PRGNS Oy At
tipe transport electronics alignment. and for the first channel aligned.
6. Connect a frequency counter to pin 24
4-33. SIGNAL ELECTRONICS ALIGNMENT. on the record/reproduce pc board
The signal electronics alignment consists of bias connector.
and record level adjustment, reproduce head azi- .
muthing, reproduce tape speed equalizer adjust- 7. Plac? the recorder in thg record mode
ment and monitor meter adjustment. These by simultaneously pressing the PLAY
. adjustments should be performed periodically to and RECORD buttons. Both buttons
= maintain optimum performance because they are should light.
. effected by head wear. Also, any time that the 8. Adiust C15 on th \
) Wﬁmwapeusedudunged the signal . Jus on the power supply pc
-~ electronics should be realigned. The frequency of board for 250 kHz. Disconnect the
. signal electronics alignment will vary a great deal counter. |
is W'. Mi ﬁt:: ty“;: of' mag:;tmzhp:?;;c order 9. Connect an oscilloscope to TP3 on the
‘ Higher tape speeds will cause the heads to wear record/reproduce pc board.
- more rapidly and will require more frequent 10. Adjust L12 for 0.5 volts, peak-to-peak,

250 kHz bias on the oscilloscope.

Press the STOP button and disconnect
the oscilloscope.

- wm o oem o

-
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12. Connect the signal generator and ac
vtvm to the RECORD input (J101)
for all four channels (see figure 2-3),
and set the input signal to 64 kHz at
0 dBm.

NOTE

- 0 dBm is referenced to 1 milliwatt
“into a 600 ohm lead; (i.e., 0dBm
equals 0.778 volts rms).

13. Connect the oscilloscope, an ac vtvm,
and 600 ohm terminating resistor to the
“aligned (see figure 2-4), )
14. Set the SPEED switch to 15 ips and
place the recorder in the record mode.

15. Set the METER switch to REC and
adjust the RECORD LEVEL control
for O vu on the front panel meter.

16. Set the METER switch to REP and
adjust the REPRO LEVEL control to
a convenient level slightly below O vu.

17. Adjust bias control R49 for peak

reproduce outpul.

[laiiiivi Velity 0

21. Adjust the reproduce azimuth screw
to peak channel 3. Note the direction
the azimuth screw was turned, and
the amount the channel 4 reproduce
signal decreases. If the screw was turned
ccw, note as a minus () value; and if
turned cw, note as a plus (+) value.

22. Readjust the azimuth screw for peak on
channel 4, and repeat step 19 for
channel | and 2.

23. Note the high and low readings, and

24. Repeak channel 4. Turn the azimuth
screw in the direction indicated by the
value determined in step 23 (ccw if -,
or cw if +) until the channel 4 signal
decreases that amount. For example,
if the half way point in step 23 was
+1 vu, turn the azimuth screw cw until
the channel 4 signal decreases 1 vu. If
the half way point was -0.5 vu, turn the
azimuth screw ccw until the channel 4

’ signal decreases 0.5 vu.

18. While observing the reproduce output
on the oscilloscope, increase the record
level (RECORD LEVEL control and/or
input signal) to record saturation; in- -
dicated by compression (clipping)

25. For the channel being aligned, adjust
bias control R49 for peak reproduce
output; then, cw until the reproduce
output decreases 3 dB. Repeat steps 9
and 10, and if necessary, readjust R49

g‘*} |

fof

S SR W8 G 0N

of the reproduced signal. Then decrease
in record input 6 to 8 dB. ‘

NOTE

Steps 19 through 24 are performed only
when aligning the first channel. Do not
repeat when aligning the remaining
channels. .

19. Set all four METER switches to REP
and adjust each REPRO LEVEL control
for O vu on. the front panel meter.

20. Adjust the reproduce head azimuth
screw for peak output on channel 4.
Note this level as 0 dB and adjust
channel 1, 2, and 3 REPRO LEVEL
controls for Ovu.

. NOTE

It should never be necessary to turn
the reproduce head azimuth screw
over 1/4 turn to obtain a peak. :

-~ : M67 RRM 8-72

for 3 dB of overbias.

26. Set the inpht signal generator to 1 kHz
- at 0 dBm.

27. Adjust the REPRO LEVEL control to
0 dB on the ac vtvm. Maintain this
output level through steps 28 and 29.

28. Connect a wave analyzer to the repro-
duce output, and tune to the 1 kHz
signal.

29. Set the wave analyzer to 3 kHz and
‘adjust the RECORD LEVEL control
for 1 percent 3rd harmonic distortion
(40 dB or 0.01 volts). Be sure the
fine tuning of the wave analyzer is
peaked. '

30. This'is the normal record level. Set
the METER switch to REC and adjust -
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the meter adjustment control, R4S,
for 0 vu on the front panel meter.

' NOTE
The fmht panel meter for the record

amplifier is now calibrated. 0 vu repre-
sents the normal record level; that is,

the record level that will produce 1
percent 3rd harmonic distortion. -

NOTE

The signal generator and ac vtvm should
still be connected to the record inputs
of all four channels, and an ac vtvm and
600 ohm termination connected to the

- reproduce output of the channel being

. The wave analyzer and oscillo-

3s.

Set the input signal generator to the
mid frequency and adjust the

mid control
output (see table 4-6).

36. Set the input signal geherator to the

and adjust the

high frequency
i @ for-2

dBm reproduce output.

37. Sweep the input gnal generator through

the bandwidth .

'38. The reproduce output must stay within

13 dBm of the 1 kHz reference fre-
quency. If necessary, readjust the mid
and high controls. .

39. Repeat step 33, and steps 35 through

for 0 dBm reproduce

tape speed equalizers. The procedure
is ‘the same for each equalizer, only

the tape speed, controls and frequencies
are different. These are tabulated in
table 4-6. The numbers in circles O
refer to the column in table 4-6.

M67 RRM 8-72

45.

scope may be removed from the out- 38 for each tape speed.
put. The recorder should still be in 40. Press the STOP butt 4 then th
- the record mode at 15 ips. . rTess the utton and then the
P POWER button.
31. Set the input signal generator to | kHz
at 0 dBm. Maintain the input level at 41. Remove the record/repro_duce} pc board
0 dBm and the RECORD LEVEL at from the extender and reinstall in the
0 vu for the remainder of the alignment recorger.
rocedure th tep 39. ‘
p ‘ rough step NOTE
32. Set the METER switch to REP. o '
o , w AR After the record/reproduce board is
"33, Adjust the REPRO LEVEL control for reinstalled in the {ecorder, the record
0 dBm on the reproduce output ac vtvm. bias must be readjusted. The signal
i - . generator and ac vtvm should still be
34. Adjust the reproduce meter control, R59 connected to the record inputs of all
for 0 vu on the front panel meter. four channels, and an ac vtvm and 600
- ohm termination connected to the
NOTE . reproduce output of the channel being
. . aligned.
The front panel meter-is now cati-
brated for the reproduce amplifier. 42. Press the POWER button on. The
0 vu represents 0 dBm (0.778 volts - POWER button should light.
— rms) at the REPRO output connector. .
. P ‘43. Press the STOP button to obtain the
NOTE standby mode. The STOP button
should light.
Steps 35 through 39 adjust the five “

Set the input signal generator to 64 kHz
. at-6 dBm.

Place the recorder in the record mode by
simultaneously pressing the PLAY and
RECORD buttons. Both buttons should
light.

i E I D
\------
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46. On the channel being aligned, adjust the 47.
bias control, R49, for peak reproduce
output; then, cw until the reproduce
output decreases 3 dB.

NOTE

48.

The bias control, R49, is accessible

through the hole in the front panel

adjacent to RECORD LEVEL contiol. 49,

Press the STOP button and then the

POWER button.

This completes the signal electronics align-
ment for one channel. If the remaining
channels are to be aligned, repeat the
complete procedure for each channel

except as noted.

Disconnect all test equipment and
replace all recorder panels removed.

Table 4-6. Tape Spoed Equalizer Adjustments

(D).

3-3/4 ips 8 kHz
1-7/8 ips 4 kHz
15/16 ips 2kHz

15 ips 10 kHz
7-1/2ips | 10kHz

'FREQ comno&j TEVEL

(2

R32
R27
R22
R17
R13

0dBm 64 kHz
0 dBm 32kHz
0dBm | 16kHz
0 dBm 8 kH:z
0dBm 4 kHz

- MIGHEREQ ADI ______
REQ | CONTROL

=2.dBm | 200 Hz to 64 kHz

R31

R26 -2 dBm | 200 Hz to 32 kHz
R21 ~2dBm | 200 Hz to 16 kHz
R16 -2dBm | 200 Hz to 8 kHz
RI12 ~2dBm | 200 Hz to 4 kHz

BAND
WIDTH

|

NOTE: All levels are reproduce outputs and are referenced 0 dBm at 1 kHz.

b
s
Pehie |

|

a am mm am am mm wm - e oam am am

M67 RRM 8-72
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5-1. GENERAL

§-2. The AN/TNH-21, Flexible Voice
Transcription Recorder/Reproducer is an all
solid state, four track, intermediate band tape
recorder/reproducer. Functionally, it consists
of a tape transport, signal electronics, monitor
electronics, and power supply.

SECTION V
TECHNICAL DESCRIPTION

5-3. Functionally, the tape recorder may be
considered as consisting of two subsystems.
The tape transport and signal electronics. The
tape transport provides. the tape handling and
movement, and the signal electronics drives the
record and erase head, and amplifies and con-
ditions the signal from the reproduce head.

S§-4. The tape transport consists of logic,
power drivers, mechanical and electromechani-
cal components. The logic is contained on the
logic pc board, and the monitor pc board. See
ﬁgme S- . Motor cn'cmtry and solenoed dnvers

thh motor power transmtors heatsmked on the
rear chassis. All of the mechanical and electro-
mechanical tape handling components are
located on the tape transport assembly.

record/reproduce pc board assemblies which
plug into the rear chassis through the front
chassis. A four channel reproduce head pre-
amplifier assembly, a full track erase head, a
four track reproduce head, and a four track
record head, are located under the head cover.
The bias and erase oscillator is located on the
power supply pc board.

$-6.  The monitor electronics is contained on
the monitor pc board. The power supply com-
ponents are located on the rear chassis and
power supply pc board assembly. The power
transformer, rectifiers, filter capacitor and
regulator power transistors are mounted on the
rear chassis; the regulators are on the power
supply pc board.

5-7. SYSTEM DESCRIPTION
5.8. SIGNAL ELECTRONICS. The signal to

be recorded is applied to the RECORD connec-
“tor, }101; onthe rear chassis: —From there-the

signal is connected to the record/reproduce pc
board where it is amplified, conditioned, and
linearly mixed with the recording bias from the
power supply pc board, then applied to the
‘enables the record head -

—record head. AnFET

durmgthemeordmoée Tmoutputofthe record
amplifier, prior to bias mixing, is siso applied to
the REC position of the METER switch and to

the RECORD position of the appropriate monitor
switch on the monitor pc board. .

5-9. The erase head is driven during the re-
cord mode directly from the bias and erase

oscillator on the power supply pc board. The
system record logic controls the bias and erase

_amplifier.

amphﬁed by the reproduce head pneamphﬁcr
located adjacent to the heads under the head
cover. The reproduce head preamplifier assem-
bly contains two, dual-amplifier integrated cir-
cuits providing four channels of amphﬁcatton

is applied to the record/reproduce pc board.
There it is put through the appropriate tape
speed equalizer, amplified, and connected to the
REPRO connector, J102, on the rear chassis.
The reproduce signal is also connected to the
REP position of the METER switch and to the
REPRODUCE position of the appropriate
monitor switch on the monitor pc board.

5-11. MONITORING. The record and repro-
duce output of each track is connected to the
appropriate switches on the monitor pc board.
The signal may be monitored with earphones
in the play and record, repeat, and search
modes by placing the switches in the desired
position and adjusting the volume and tone
controls. The record and reproduce signals can

M67 RRM 8-72 5-1
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switches without effecting the signals actually
being recorded or reproduced.’

the REEL SIZE switch. This effects
the input voltage to the reel motor
control cnrcultry to compensate for

t } - - - ]
be mixed in any possible combination ‘of the through resistors and diodes to - ‘ '

5-12. TAPE TRANSPORT. The tapé transport
is a reel-to-reel type with-a servo controlled dc .
capstan, dc reel motors. A fape tension servo
controls the supply reel in the play and search

‘modeés. The tape recorder has the usual stop/
standby, play, record, forward, and rewind
modes; plus search and repeat modes. All
modes are initiated by manual controls located
on the logic pc board, and controlled and inter-

+  different size reels.

1\

" 5-14.  When the forward mode is selected, the
- forward logic applies a voltage through a pair of

locked by solid state logic focated on the logic pc
board and monitor pc board.

5-13. There are three modes, or conditions in-
volving stopping tape movement, and no tape
movement: stop, standby, and fail-safe. The fail-
safe mode exists when power is off, when power
is first applied, and at end-of-tape or if the tape
breaks. In the fail-safe mode there is no control
of the tape by the tape transport logic. The
mechanical fail-safe brakes are applied which will
stop any tape movement, and restrain the reels.

!n the faﬁ-safe mode the STOP button hght is out

standby mode must be obtamed ﬁrst Wlth power

on and tape properly threaded, the standby mode

is obtained by pressing the STOP button. When in

the standby mode, the STOP button is lighted. The-

stop mode is an automatic transitional mode that

control resistors to the reel motor drivers. The
voltage to the take-up reel driver through a smalil
value resistor provides a large torque on the take-
up reel, and the signal to the supply reel driver
_through a larger value resistor provides a small
holdback torque on the take-up reel. This causes

~ the tape to move at a high rate of speed in the

- forward direction. The forward mode will con-
tinue untit another mode is selected; or until tape
runs out and light strikes the end-of-tape photo
sensor which will put the recorder in the fail-safe
mode. If another mode is selected while in the
forward mode, the system logic will first go to the
rewind mode for dynamic braking; that is, a large
torque on the supply reel and a small torque on the
take-up reel; through zero tape speed, and then to
the mode selected. If tape runs out, the end-of-
tape sensor will cause the logic to go into fail-safe,

: all control and releasing the fail-safe brakes
The faxl-safe brakes will stop the reels.

5-15. The rewind mode operates the same as the
forward mode except that the reel driver control
resistors are of opposite value to those of the

+———occurs when the recorder goes from one tape

motion mode to another mode. This is indicated
- by the mode control switch/indicators going on

and off during the transition period. The sequence

is different for each mode and is included with the
explanation of that mode.

NOTE

The reel motor drivers are con-
trolled through diode OR logic and
the motor torque is determined by a
resistor in series with the diode OR
gates. In the play (and record), and
the search modes, the supply reel

is controtied through the supply
reel OR gate by the tape tension
sensor, and in the search mode, the
take-up reel is controlled through
the take-up reel OR gate by the
search servo. The output of the
reel control OR gates is connected

forward mode. This will cause the larger torque
to be on the supply reel and the smaller holdback
torque to be on the take-up reel. If another mode
is selected while in the rewind mode, the system
will react the same as when in the forward mode
except that the logic will go to the forward mode
for dynamic braking. If tape runs out while in the
rewind mode, the reel revolution counter will
automatically reset and the fail-safe brakes will
be applied.

5-16. When the play mode is selected, the reel
motors are torqued, the capstan idler is actuated,
and the monitor amplifier is enabled. The capstan
motor (and servo) is on whenever power is on.
The take-up reel motor has a fixed voltage applied
by the play logic and the supply reel torque is
controlled by the tape tension sensor. Initially

an accelerating voitage is applied to the take-up
reel. The supply reel motor torque maintains
tape tension, and the capstan provides precisely
metered tape speeds; either fixed as selected by

52 , M67 RRM 8-72
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the SPEED switch when the SPEED VERNIER

control is in the OFF position, or variable by the
same control. The capstan speed is sensed by a
magnetic tachometer in the capstan assembly. The
pulses produced by the capstan tachometer are
compared with pulses from an oscillator in the
capstan servo system on the logic pc board pro-
ducing a control signal for the capstan motor
circuitry on the power supply pc board. This
drives the capstan at an exact speed determined
by the SPEED switch and SPEED VERNIER con-
trols. The play mode will continue until another
mode is selected or until tape runs out. In either

5-19. The repeat mode is selected by pressing the
REPEAT button and adjusting the SCAN SEG-
MENT control for the desired length. This mode
will repeatedly play a segment of tape, backspace
and play it again until another mode is selected.
The point where the repeat button is pressed, is
the end of the scan segment. The repeat logic

goes into a backspace mode with the reel motors
torqued similarly to the rewind mode. A sqnal from
the backspace tachometpf goes to the monitor pc
board where it is conditioned by the tape speed
logic and counted by the backspace up-down
counter. The output of the up-down counter is

case, the same series of events will occur that
were described for the termination of the forward

5-17. The record mode is initiated by simul-
taneously pressing the PLAY and RECORD
buttons. This establishes the play mode as pre-
viously described and activates the record and
erase electronics. The only difference in the tape
tmxsportloacmtheplayandreeordmodes:s
that in the record mode, the SPEED VERNIER
is disabled and the capstan speed is determined
solely by the setting of the SPEED switch. The

a comparator controlied by the SCAN SEGMENT
controls on the logic pc board. When the up-down
counter reaches a point set by the SCAN SEG-
MENT, BEGIN © control, the output of the com-
parator will cause the repeat logic on the logic pc
board to go into the forward mode for dynamic
brakmg and then go into the play mode. The play
mode is the same as previously described except
that the backspace up-down counter is counting the
pulses from the backspace tachometer, and when the
counter reaches the point set by the SCAN SEG-
MENT ENDe control, the repeat logic will go into
the rewind mode for dynamic braking and then in-

ue u otner m

- selected or until tape runs out. In either case,

the record mode will drop out, and tape motion
will stop as described for the forward and play

‘to the backspace mode. This will continue untit

another mode is selected.

5-20. REPRODUCE HEAD PREAMPLIFIER
ASSEMBLY

S-18. The search mode is selected by pressing
the SEARCH button. Search is a variable speed

forward mode with the monitor amplifier ensbled .
~ for loeating prerecorded data. When the search

mode is selected, the monitor amplifier is enabled,
the 15 ips tape speed equalizers are selected, and
meuaehmaadupemnmmm
bled. The tape ~by the setting
oftheMSPEEDcomlolmdcontroﬁedby
the search servo. The signal from one of the back-
space tachometers is fed to the search servo on
the monitor pc board, which through the take-up

R -

. reel diode OR gate on the logic pc board, controls
the take-up reel motor circuitry on the power supply
~ pc board. The supply reel motor is controlled by

the tape tension sensor through the supply reel
diode OR gate on the logic pc board. The search
mode will continue in a forward direction until
another mode is selected or tape runs out. In

either case, the same series of events and conditions

will occur that occurs at the termination of the
forward and play modes.

5-21. The reproduce head preamplifier assembly
is a pc board located near the reproduce head under

. the upper head cover. It consists of four identical
preamplifiers, one for each track, contained in two
1C’s. See figure 6-4. The reproduce head is hard-
wired directly to the reproduce preamplifier inputs.
For track 1, the reproduce head is connected to
terminals E1 and E2; E3 is the shield ground. The
inputisconnectedtopinnhMRz,MWS
of Ul. C2 is an ac bypass capacitor; and R13 isan
impedance matching resistor for the reproduce
head. R1 and R2 are gain determining resistors,
and C1 provides amplifier compensation. R3 and
R4 are voltage dropping resistors, and C3 and C4
are power supply decoupling. The output of the
track preamplifier is connected from P18-1 and 4
(gnd); through a coaxial cable to XA1-2 and 3 (gnd)
on the track 1 record/reproduce pc board assembly.
Tracks 2, 3, and 4 are similar to track |.

4
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_ 5-22. RECORD/REPRODUCE PC BOARD
ASSEMBLY

5-23. The record/reproduce pc board assembly
contains the record amplifier, and the reproduce
tape speed equalizers and the reproduce output
amplifier. See figure 6-5. It also contains the _
amplifier and switch for the front panel meter.

NOTE

The bias and erase oscillator is
located on the power supply pc
in the description of that pc

board.

$-24. RECORD AMPLIFIER. The record ampli-

fier consists of an input transformer (T2),anIC
amplifier (U2), an output emitter follower (Q8),
and a record head enabling FET, Q10.

5-25. The record input signal from J101 on the
rear chassis is connected through a coaxial cable
to pins 18 and 19 of the record/reproduce pc
board assembly. The record input is transformer
coupled by T2. The input impedance is 10,000

ohms, balanced or unbalanced depending upon the -
setting of BAL switch S2. The record input signal
from T2 is connected to the record amplifier (pin
5) through the RECORD LEVEL control, R37.
C39, across the secondary, is for high frequency

OLOT] B record enal

are power supply voltage dropping
resistors. Capacitors C40 and C43 are power
supply decoupling. R41 and R38 establish the
gain of the amplifier; R40, C41, and C42 are for
amplifier frequency compensation. The output
from U2 is directly coupled to the base of emitter
follower Q8. The output of Q8 provides the signal
drive for the record head; and through R44, R45,
and C4S, supplies the record signal to the monitor
metor switch, and through pin 16 to the monitor pc
boerd. The record signal from the emitter of Q8
is coupled through C46, R48, and bias trap L12
and C48 to E4, where it is linearly mixed with the
bias signal from the bias control R49. The bias

signal originates from the bias and erase oscillator

on the power supply pc board and is connected to
pin 24 on the record/reproduce pc board. The

bias oscillator is enabled only in the record mode.
The mixed bias and record signal at E4 is connect-
ed to thehigh side of the record head track through
pin 22, ahd returned from the low side of the

- -

i'ecord head track to pin 21. Pin 21 is connected -
to ground through FET, Q10. The gate of Q10
is connected to pin 4 which is the record enable

- from the power supply pc board. In the record

mode, Q10 is gated on praviding a path to ground
for the record head. Current flow through the

record head is inhibited by Q10 in all other modes.

526.  REPRODUCE AMPLIFIER. The repro-

duce amplifier consists of an emitter follower (Q1),

five tape speed equalizers (Q2 through Q6), a dual
amplifier IC (U1), an output emitter follower Q7,

and output transformer T1.

5-27. The reproduce signal from the reproduce
head preamplifier is connected to pin 2 and pin

3 of the record/reproduce pc board. From pin

2 the reproduce signal is directly coupled to the
base of emitter follower, Q1. C1,C2, and C3 are
power supply decoupling capacitors. The signal
from emitter follower Q1 is coupled through C4
to the tape speed equalizer bus. All of the tape
speed equalizers are gated off except one selected.
by the tape speed logic. When not active, the tape
speed equalizer FET’s, Q2 through Q6, have +18

volts applied to their gates through 18K resistors

sh RQ

selected will have a ground applied to the gate
from the appropriate tape speed line, pins 6
through 10. The ground comes from Q32 on the
Monitor pc board, through the SPEED switch, S1.

.

characteristically has a drop in amplitude in the
mid and upper portion of its bandwidth. To pro-
duce a flat frequency response, the reproduce **
amplifier must have an opposite frequency re-
sponse, that is, mid and high frequency boost.
This is accomplished by the tape speed equal-
izer. Because this frequency characteristic is .

different for each tape speed, each tape speed must

have a different equalizer.

‘ : 5-29., The proper tape speed equalizer is selected
"by a ground at the appropriate FET gate. This
allows the reproduce,sign{i_from Q1 to pass through

the passive filter of the equalizer. Each equalizer
has a mid and high frequency adjustment. For
15/16 ips, this is R12 for the high frequencies
and R13 for the mid frequencies. The output
from the equalizer is connected through the FET

~ gate to the input (pin 5)-of one half of IC amplifier

Ul. C26 and L11 form a 250 kHz bias trap for

any record bias that may be in the reproduce signal.

56 M67 RRM 872
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switch, S1.
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5-30. Resistors R56 and R58, and capacitor C27
form an ac gain network for the first haif of Ul.
C25 is for amplifier frequency compensation. The
amplified signal from U1 is coupled through C52
to the REPRO LEVEL control, R36. From the
REPRO LEVEL control, the signal is connected
to the second half of 1C Ul where it is again
amplified. The operation of the second half of

Ul is the same as the first half. The outputat

Apin 13 isc{mnected directly to the base of the

output emitter follower Q7. T1, in the emitter
circuit of Q7, is the output tran§former. It pro-

for the monitor meter and monitor pc board is

* taken from meter adjust potentiometer RS9.

The monifor signal is coupled through C29 to
the REP side of the METER switch and through

" pin 14 to the monitor pc board.

§-31. MONITOR METER. The record signal
from the record driver stage, Q8, and the repro-
duce output are connected to the appropriate
side of the METER switch, §3. Since the meter
amplifier has a fixed gain, the meter adjustment
controls should be set during maintenance so that

for the supply and take-up reels; and the run-cap-

stan motor. It also contains the bias and erase
oscillator, and some record enabling logic. See
figure 6-7. -

5.35. REAR CHASSIS. Primary ac power for
the recorder is connected to J104 on the rear of
the recorder. J104 is a part of RF]I line filter FL1.
From FL1, the ac power is connected through the
POWER switch and FUSE on the front of the
recorder to the primary of power transformer T1.
T} has four secondaries. Terminals 3 and 4,and
bridge rectifier CR3 provide +30 volts unregulated,
power for the +24 volt regulator (QS), and power

for the capstan motor driver power transistors (Q4
and Q7). Terminals §, 6, and 7, bridge rectifier
CR1 psovide +21 and -21 volts unregulated power
for the +18 and -18 volt regulators (Q3 and Q14
respectively), power for the supply and take-up

- reel motor driver power transistors (Q2 and Q8,

respectively), and power for the reel motor cir-
cuitry. Terminals 8 and 9, and bridge rectifier
CR2 provide power for the +5.voit regulator (Q6).
Terminals 10 and 11 provide zener voltage for the

 ~18volt supply referencg zener diode. -

L 4

536, +5 VOLT REGULATOR. Bridge rectifier

the meter reads O vu at the normal record and
reproduce levels. For record, the meter adjustment
R4S should be set for 0 vu when the RECORD |
LEVEL control, R37, is set to a level that pro-
duces 1% third harmonic distortion in the repro-
duce output. The reproduce meter adjustment,

Pals L.
CiNs

regulator Q6. The base of Q6 is controlied by
regulator amplifier Ul on the power supply pc
board. Power for U1 is supplied to pin 3 from

the +18 volt regulated supply and pin 2 from the .
unregulated 5 volt supply. The voltage reference

RS9, is normally set for 0 vu with a reproduce
output level of 0 dBm (0.778 volts rms), and the

output terminated in 600 ohnss.

'5.32.  The monitor signal from S3 is coupled

through C49 to the base of meter amplifier Q9.
The amplified signal from Q9 is coupled through
C50, and meter rectifier CR1 to the front panel
vu meter. :

5-33. REAR CHASSIS, AND POWER SUPPLY .
PC BOARD ASSEMBLY |

5-34. The rear chassis dontains the power trans-
former, rectifiers, filters, and power transistors
for the power supplies and motor drivers. See
figure 6-2. The power supply pc board assembly
contains regulators for the power supplies; sole-
noid drivers for the capstan idler, fail-safe brakes,
and reel revolution counter; and motor circuitry

for the +5 voltsis bui .

and +5 volt adjustment is from voltage divider
R25, R26, and R27 which is connected from the
regulated +5 volts to ground. C12 and Cl13 are
bypass capacitors and R24 is a current limit
resistor. The output of U1, pin 8, controls the
base of the +5 volt regulator transistor, Q6.

5-37. -18 VOLT REGULATOR. The -18 voit
regulator consists of Q1 on the rear chassis with its
base controlled at a constant level by zener diode
VRI through R1 on the power supply regulator
board. To regulate, VR1 must have a source
voltage higher than its zener voltage. This is ob-
tained by rectifying the voltage from T1 secondary,
pins 10 and 11, and placing it in series with the
unregulated -21 volts from bridge rectifier CR1.
This boost voltage is filtered by C1, C2, and C3;
and applied to VR1'through R2, R4, ard R3.

——etr £ .
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§5-38. +18 AND +24 VOLT REGULATORS.

Q3 on the rear chassis, is the regulator transis-

tor for the +18 volt supply, and QS is the regula-
tor transistor for the +24 volt supply. The base
reference voltage for Q3 and QS5 is obtained from
VR2 and VR3 on the power supply pc board.
VR2 and VR3 are connected to the +30 volt

supply through resistor R7 and R8. VR2 is an

18 volt zener and VR3 is a 6.2 volt zener. The
+18 volt reference is taken from across VR2 and
connected to the base of Q3 through R5. The
+24.volt reference is taken from across both VR2

__and VR3 and connected to the base of QS through-

R6.

§-39. +21 AND +30 UNREGULATED POWER.
The +21 unregulated power:is taken from the +
side of CR1 (the +18 volt regulator source). The
+21 volts is filtered by C1. The +30 unregulated
power is taken from CR3 (the +24 volt regulator
source). lt is filtered by C4.

5-40. END-OF-TAPE. Any time that the tape
path is broken (tape runout or tape breakage), the
end-of-tape sensor is activated. This is a photo-
transistor and lamp located in the head area. When

reestablished, or power removed, the reset sole-
noid will be deenergized. When the holding cur-
rent is removed from the solenoid, the field will
collapse. This back emf is suppressed by CRS to
protect Q2 from the resulting reverse voltage.

5-42. FAIL-SAFE BRAKE SOLENOID DRIVER.
‘The fail-safe brakes are disengaged when power

is applied to the brake solenoid, and engaged
when power is removed. In standby and al
operating modes, U33-11, the standby latch on
the logic pc board supplies a low to Q4 on the
. _This low-signal keeps
Q4 cut off which makes its collector high (+5
voits) and turns Q5 on. This provides a ground
path for the brake solenoid; the other end of
the solenoid is connected to the +24 volits
supply. CR9 is the back emf suppression diode
for the brake solenoid. If the end-of-tape sen-
sor is activated, the logic supplies a high to Q4

which turns it on and causes its collector to go

low, turning off Q35, deenergizing. the brake
solenoid, and applying the fail-safe brakes. Any-
time that the recorder power is turned off, the
solenoid will be deenergized and the fail-safe
brakes will be applied.

light from the sensor lamp strikes the phototransis-
tor, it conducts and applies a positive voltage to _
the base of emitter follower Q3 on the power
supply pc board. R11 is a sensitivity adjustment,
and Cl-is a noise filter. When Q3is biased-on by
the end-of-tape sensor, it applies a positive signal

5-43. TAKE-UF REEL MOTOR CONTROL
AND DRIVER. The take-up reel motor control
consists of ¢ontrol transistor Q16 on the power
supply pc board, and motor driver transistor-
Q8 on the rear chassis. The control signal is

to the base of Q19 on the logic pc board. See
figure 6-3.- This forward biases Q19 which applies
a low:to pin 12 of the standby latch. This causes
U33-11 to change state, dropping out the system
logic and placing the recorder in the fail-safe mode.
This applies a high (+5 volts) to Q4 of the fail-safe
brake drive on the power supply pc board; and if
the system is in the rewind mode, will cause the
logic to activate the reel revolution counter reset
solenoid driver, also on the power supply pc board.

5-41. REEL REVOLUTION COUNTER RESET
SOLENOID DRIVER. The reel revolution counter
reset solenoid driver consists of Q1 and Q2 on the
power supply pc board. When the recorder is in
the rewind mode and runs out of tape, a +5 volt
command from U33-6 on the logic pc board will
be applied through R9 to the base of Q1. This
biases Q1 on which biases Q2 on, and provides a
path to ground for the counter reset solenoid. The
other side of the counter reset solenoid is connect-
ed to the +24 volts. When the standby mode is

a voltage level from the logic pc board. This
level is determined by the mode the recorder
is in and applied to the base of the take-up
motor control stage, Q16, through XA7A-DD.
Q16 controls the base of Q8 through XA7B-A.
Q8 is in series with the reel motor and +21
volts supply (unregulated +18 volt supply). It
controls the current through the reel motor,
and therefore, the torque of the motor. Re-
sistors R4 and R2, on the rear chassis, are in
series with ihe reel motor to ground. Zener
diodes VR6 and VRS are connected across the
reel motor. VR6 limits the voltage across the
reel motor; thus the maximum motor speed.

VRS provides reverse braking in the forward mode.

Capacitor €26 is a bypass capacitor and resistors
R48 and R54 and thermistor RS5 form the input
divider network.

544. SUPPLY REEL MOTOR CONTROL
AND DRIVER. The supply reel motor control
is Q1S5 on the power supply pc board, and the

5-8 Mé67 RRM 8-72
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motor driver transistor is Q2 on the rear chassis.
The operation of the supply reel motor control
and driver is the same as the take-up reel motor
control and driver, previously described.

5-45. PLAY ACCELERATE AND PLAY CAP-
STAN IDLER SOLENOID DRIVER. When the
play mode is selected, a positive signal is applied
at XA7A-E. This activates the capstan idler

Q7 on the power supply pc board, and Q7 on

the rear chassis provides capstan motor de-
celeration. Motor driver transistor Q4 is in
series with the motor and the +30 volt supply, '
and Q7 is in parallel with-the capstan motor.

When a positive going error signdl is applied -
to the base of Q6, its collector moves in a
negative direction and forward biases Q4,

solenoid driver, and the run accelerate stage.
‘The run accelerate stage is Q14. - The positive
play command from XA7A-E is applied to C23
which charges through R40 to ground. This

' a positive signal across R40 which is

causing the motor to accelerate. If the error
goes negative, the co L itt-m

in a positive direction and reduce the bias at
the base of Q4, reducing the accelerating cur-
rent for the motor. If the error signal goes further

" negative, Q7 on the power supply board will be

applied through R43 to the base of Q14 turn-
ing it on and applying 2 positive. signal through
‘R44 to the base of take-up motor control
transistor, Q16. This causes the take-up motor -
to accelerate at increased torque for a period of
time determined by the time constant of C23 and
R40. When C23 is charged, Q14 cuts off and
is not a factor until the play mode is initiated
again. CR14 and R42 provide a quick discharge
path for C23 when the play mode is removed.

. This is necessary in the event the play mode is
immediately reselected.

5-46. The play capstan id SO i

consists of Q12 and Q13 on the power supply

. pc board. The positive play command at
XA7A-E is applied through R37 and CR12 to
the base of emitter follower Q12. This forward
biases Q12 causing its emitter to go paositive,

' 9; and, a ground pathtgh R3

forward biased, in turn forward biasing Q7 on the

rear chassis. When Q7 conducts it actsasa short

across the motor, causing it to decelerate rapidly. !
C10 is a frequency limiting capacitor to eliminate

any carrier frequency from the capstan servo, and

C9 is for amplifier stabilization. R21, R22, and

R23 determine the gain of the output stages.

5-48. BIAS AND RECORD ENABLE, BIAS
AND ERASE OSCILLATOR. The record
command from the logic pc board is a posi-
tive signal at XA7A-K. This signal turns on
Q10, which turns on Ql1. QI1 provides a
sround. nath fo he i3 i 08 and
2 to the
record enable bus, XA7A-X. This is connected

through pin 4 on each record/reproduce pc ‘ .
board to the gate of the record enable FET, '
Ql0. : :

-

- -

turning on Q13. Q13 provides a ground path
for the run capstan idler solenoid. The other
end of the solenoid is connected to the +30

volt supply. CRI3 is the back emf suppression

diode for the solenoid. R1 on the run capstan pro-
vides reduced holding current after the solenoid
pullsin. - -

5-47. RUN CAPSTAN MOTOR CONTROL
AND DRIVER. The run capstan motor control
consists of complementary amplifier stage Q6
and Q7, and motor drivers, complementary pair
Q4 and Q7. The capstan motor speed is con-

* trofled by a tachometer and servo system
described under the logic pc board description.
The run capstan servo provides an error signal
to the motor control at XA7B-EE. This signal
is connected directly to the base of Q6 and
through diode CR10 to the base of Q7. Q6
on the power supply pc board and Q4 on the
rear chassis provides capstan motor acceleration.

M67 RRM 8-72 59

5-49. When the ground path through Q11 is

supplied to the bias and erase oscillator, Q8

and Q9, it provides a 250 kHz signal to the

erase head from J19, and to each of the record/ :
reproduce pc boards through capacitors C19 i
‘through C22. The oscillator is a free running ‘
flip-flop. The frequency is determined by T1, and '
Cl14 and C15. The output is transformer coupled

by T1, and fine tuned by C15 which is variable.

5-50. MONITOR PC BOARD ASSEMBLY

5-51. The monitor pc board assembly contains ‘
the signal monitoring electronics, tachometer

amplifiers for the backspace and direction sense
tachometers, direction sensing logic, search servo

and some search logic, the repeat up-down counter

and comparators. From the -18 volts supply,

R69, zener diode VRI, and C29 form a -9

volt supply.
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5-52. MONITOR ELECTRONICS. See figure
6-6. The monitor electronics consists of input
switches; a summing amplifier (U13), tone
control amplifiers (Q16, Q17, and Q18; and
Q28, Q29, and Q30), a summing network and
tone control, an FET source follower (Q20),
squelch (U11 and Q21, Q31), amplifier and emitter
follower (Q22 and Q23, respectively), and an out-

5-53. "The record s:gnal and the reproduce
m&l from each record/reproduce pc board .
is conaecwd to t!te momtor sw:tches Sl throuzh

nation. The record and/or reprodnoe sagnal of
the four tracks may be mixed. From the moni-
tor switches, the signals are summed into
amplifier UI3. C48 and R8O control the gain
of U13, and R82 is a terminating resistor. The
output from U13 is connected to the bass
boost circuit, Q28, Q29, and Q30; the treble
boost circuit, Q16, Q17, and Q18, and emitter
follower Q19. Q19 has a flat frequency re-
sponse. The monitor signal from Q19 is con-
nected through R84 and C30 to the center-tap,
OFF position of the TONE control, R87. R84
and R86 provide attenuation to match the losses

R11S and C43), and the high pass filters in
the treble boost circuit (C23 and R63, and
C24 and R65).

5-56. From the TONE control, the monitor
signal is applied to the gate of FET source
follower, Q20. From Q20, the signal is ap-
plied to the VOLUME control, R92, through

squelch control gate, FET -
C33. The squelch function is controlled from

the logic pc board. When the recorder is in
the run mode, run portion of the repeat mode;

~ or the search mode, 023-6 on thc logm pc

7 emble to XA6-EE on the momtor pc board

When monitor is not enabled, a low at
XAGEE, U11-6 is high, turning on Q31 and

causing this circuit to have no effect on the
squelch gate Q21. Q21 is gated off by R91,
disabling the monitor output. When the
monitor enable signal at XA6-EE goes high, it
is inverted by Ull, applying a low to the base
of Q31. This cuts off Q31, causing its collec-
tor to go high. This high signal forward biases
CR7 applying the high to the gate of Q21,
enabling the monitor amplifier.

in the high pass and low pass filters. There is
no frequency contouring when the TONE contro!
is in the center, OFF, position.

5-54. Both the treble and bass cnrcuxts con-
sist of a phase spli and !

ers. The output of the treble boost circuit
is connected to the cw end of the TONE

control, R87, through C31, and the output

of the bass boost circuit is connected to ccw
end of the TONE control through C32. When
the TONE control is maximum ccw, at B, the
monitor output signal will have 200 Hz boost
and 3.2 kHz cut with a | kHz crossover. When
the TONE control is maximum cw, at T, the moni-
tor signal will have 200 Hz cut, and 3.2 kHz boost
with a | kHz crossover.

5-55. Note that the phase splitter for the bass
control, Q28, and the treble control, Q16 are

of opposite phasing; that is, the capacitor for
the base phase splitter, C41, is connected to

the emitter of Q28, and the capacitor for the
treble phase splitter, C22, is connected to the
collector of Q16. These are all pass networks.
This compensates for the phase shift in the low pass
filters in the base boost circuit (R113 and C42, and

-~

5-57. The signal from VOLUME control, R92,
is coupled through C34 to the base of amplifier
Q22 which drives emitter follower Q23. Feed-
back resxstor R143 detennmes the gam of Q22

is an m-phase, bootstrap feedback whlch increases
- the signal amplitude range of the amplifier.

5-58. Emitter follower Q23 drives the output
complementary emitter followers, Q24 and Q25.
The monitor signal from Q24 and Q25 is coupled
through C36 to PHONES jacks on the front
panel. RI102 is the output terminating resistor.

5-59. BACKSPACE (AND DIRECTION SENSE)
TACHOMETERS. See figures 6-6 and 7-8. The
backspace tachometer consists of two, photo-
electric tachometers. One tachometer (no. 1)
is used for the repeat up-down counter, and
the search servo; and both tachometers (no. 1
and 2) are used for direction sensing. Tach-
ometers no, | and 2 are identical circuits.
Tachometer no. 1 consists of phototransistor

- Ql and lamp DS! on the backspace tachometer

assembly; and QI, Ul, and Q2 on the monitor
and repeat control pc board. Tachometer no.

5-10 ’ © M67 RRM 8-72
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and phototransistors. As the tachometer disc

2 consists of phototransistor Q2, and lamp DS2
on the backspace tachometer assembly; and
Q13, U2, and Q14 on the monitor and repeat
control pc board assembly.

"NOTE
The circuits for both ‘tachometers
no. 1 tachometer circuit is
described in detail.

5-60. The backspace tachomster consists of a

5-62. SEARCH SERVO. The search servo is
a velocity servo that controls the velocity of
the tape by varying the amplitude of the take-
up reel motor voltage. Square waves from the
no. 1 tachometer are differentiated on the
leading and trailing edges (C7 and R17, and
C8 and R20, respectively). The leading edge
is used as a reference to begin charging C9
which develops a sawtooth. The rate at which
C9 charges is determined by the SRCH SPEED

~control. At the trailing edge of the tachometer

pulse, the charge on C9 is sampled and imte-
grated by C10. The level on C10 is compared

S

turns with tape movement, it modulates light
from the lamps which hits the phototransi

and causes their conduction to increase and decrease.

The tachometer phototransistor, Q1, is connected as
a feedback complementary amplifier with QI

on the monitor and repeat control pc board.

The base of the phototransistor is connected
between R1 and R2 from the emitter of QI
providing dc feedback. The signal from the
collector of Q1 is coupled through C3 to Ul,

a saturated amplifier which functions as a
Schmitt trigger. R9 a it iti

-

—

feedback. CR] is an unlatching diode to the
base of Q2. The output from Ul is a square
wave. CRI will conduct until the signal reaches
a positive level of about +5 volts. It will then
be biased off by the +5 volt supply through

and emitter of emitter follower Q2 does three _
things: (1) It goes to U3-12, where after being
counted down for the proper tape speed, it
drives the repeat control up-down counter; (2)

it is connected to U23-2 and 3, and U24-1, the
direction sense logic; (3) it is coupied through
C6 to the search servo.

5-61. Backspace tachometer no. 2 (Q13, U2,
and Q14) is the same as tachometer no. |
through Q14. The tachometer reticles are spaced
so that the signals will be phased 90 degrees
apart. This is important for direction sensing
as will be explained later. From Ql14, the no.
2 tachometer square wave is divided by two in
U3. The output of U3 is differentiated’ by C21
through R58. This produces a positive pulse
from Q15 which is connected to U24-2 of the
direction sense logic. Refer to the direction
sense. description for details of the direction sense
logic.

M67 RRM 8-72

with a fixed reference and error is amplified by
Ul, and provides a control signal to the take-up
reel motor driver. If the charging rate of C9
changes (SRCH SPEED control) or the tach-
ometer rate changes (tachometer pulse width),
the charge on C10 will change and change the
drive on the take-up reel motor.

5-63. The +5 volts square wave at the emitter

It

of Q2 is coupled through C6 to the base of Q3.

Q3 amplifies the signal providing about an 18
volt signal swing between ground and the +18
volts. When the signal goes positive it will be

provide a positive pulse on the base of Q4,

turning it on, and shorting C9 to ground, dump-

ing the charge on C9. When Q4 turns off, C9
will begin to charge to the +18 volt-supply
through R18, high speed trim control R146,

control, » on the
logic pc board. ’

NOTE

If the SRCH SPEED control is in the
REMOTE position, the charge path of
C9 will be through a resistor in the
remote control instead of R113.

5-64. As C9 charges, the base and emitter of
Q5 will follow the charge. Since Q6 is cutoff,
except during the negative swing of the tach-
ometer signal; CR3 will conduct through R22
and R23, holding the base of Q7 near ground.
This cuts off Q7, and back biases CR2 so that
the signal on the emitter of QS is blocked.
When the tachometer signal goes negative, it

is difierentiated by C8 and R20 to the +18
volt supply. This negative pulse momentarily
turns on Q6 which causes its collector to go
positive. This momentarily back biases CR3

5-11
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which allows the signal level on the emitter

_ of QS (corresponding to the charge on C9) to

pass through CR2 to the base of Q7. Q7
momentarily conducts according to amplitude
of this signal. Also, when Q6 turns on, it turns
on Q8 which is in the emitter circuit of Q7.
The signal at the emitter of Q7 is a pulse the
width of the negative tachometer signal dif-
ferentiation, and corresponding in amphtude to
the charge on C9, _ The charge on C9 is a
function of i rate (SRCH SPEED
control setting) and chargmg time (tachometer
pulse rate).

5-65. The pulse at the crriitter of Q7 deter-

during the samp&mg pcnod preventing C10 from

discharging to ground, except during the samp-
ling period and accordmg to the pulse level. If

~ the tape speed is too slow, the pulse amplitude

will increase and increase the charge on C10.
If the tape speed is too high, the pulse will be
lower in amplitude than the charge on C10, and

the charge on C10 will be reduced through R24

and Q8 to ground, accordingly.

5-66. The charge level on Ci0 is coupled
through Darlington pair Q9 and Q10 to Ul1-9,
the loop amplifier input. This level is compared

selects the 15 ips tape speed equalizers. Also,

its collector to go high. This enables the search
servo and disables the SPEED select switch.
When not in the search mode, Q32 conducts
and provides a ground for the SPEED select
switch through CR10, XA6-9, and J15-10.

5-69. DIRECTION SENSE LOGIC. The
direction sense logic uses the signals from back-
space-tachometers no. 1 -and no. 2. The two
tachometer signals are phased 90 degrees apart.
The signal from tachometer no. 2 is divided by
2 in flip-flop U3 to desensitize the direction

‘sense circuitry. The output from U3 is daffer-
-entiated and Q15 produces a positive pulse —

corresponding to the leading edge of every other
no. 2 tachometer pulse. Tachometer no. 1 sig-
nal from the emitter of Q2 is a symmetrical
square wave and is connected to AND gate
U24-1, and through inverter U23-1, 2, and 3

to AND gate U24-5. The divided sngnal from
the collector of Q15 tachometer no. 2, is
connected to AND gates U24-2 and U24-4.

5-70. Tachometer no. I produces a continuous
square wave, that is, symmetrically high and
low.  Tachometer no. 2 produces a positive

- e g

pu

with a level set by voltage divider network R27,
offset control R28, and R31. R32, R33, R147,
and CI2 form a gain network. Cll and R34
are for frequency compensation of Ul. Ul-11
connects through CR12 to the coﬁector of
Q32. When not in the se

ducts causing Ul-11 to go low and inhibits

the loop amplifier and search servo. When the
search mode is selected, Q32 is off, its collec-
tor is high, CR12 is back biased and the search

. servo enabled.

5-67. The outbut of the loop amplifier, U1, is
clamped by CR13 to limit negative excursion.
Emitter follower Q12 is the output stage. It is

connected through R72 and CRI3 (in the take-

up reel motor control network) on the logic pc
board to the take-up reel motor drive control
on the power supply pc board.

5-68. SEARCH OONTROL (Q32 AND Q33).
When the search mode is selected, the logic pc
board provides a logic high at XA6-11 on the
monitor. This forward biases Q33 providing a
ground to the 15 ips bus through XA6-12. This

(positive going) edge. Since the two tach-

ometers are 90 degrees out of phase, the leading ‘

edge of tachometer no. 2 (positive pulse) will
occur when the tachometer no. 1 signal is high
m onc d:rectxon and when it 1s low in the other

from tachometer no. 1 is connected to pm 1 of
AND gate U24, and through inverter U23 (pins
1, 2, and 3).to pin 5 of AND gate U24. This
will result in the tachometer no. 1 signal at
either U24-1 or U24-5 being high and the other
low. When the tachometer changes direction,
the logic levels will reverse. Assume that the
tachometer no. | signal is high at the time the
tachometer no. 2 pulse occurs. Since both

U24-1 and U24-2 are high, the output, U24-3

goes high which causes flip-flop U23-13 to go
low. The low from U23-13 goes to U26-8,
and also to direction change delay stage Q3S.
The output of Q35 during the delay period will
be high causing U25-10 to be low and U25-13
to be high. This will produce highs on both
direction sense lines when changing direction for
the period determined by C46 and R37. When
C46 is charged, Q35 conducts providing a low

5-12 M67 RRM -8-72
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at U25-9, and since U25-8 is low, U25-10
becomes high producing a low at U25-13.
U23-13 feeds back to U23-9 and maintains this
condition until a direction change occurs. The
other half of the direction sense logic is just
the opposite with a high at U25-1.

5-71. If the tachometer no. 2 pulse occurs.
with the tachometer no. | signal low, indica-

ting tape moving in the forward direction, the
same events will occur only in the other half
of the logic and U25-1 will be low and U25-13°
will be high.

5-72. The direction sense output goes to the .
logic pc board where it is used by the logic in
all tape handling modes. It is also used on the
monitor and repeat control pc board to control
the direction of the repeat up-down counter.
When tape 'is moving in the reverse direction
(take-up reel to supply), flip-flop U23-10 is
low enabling the count up bus. When tape

is moving in-the forward (play) direction,
U23-13 is low enabling the count down bus.

5-73. . REPEAT CONTROL LOGIC. The

the rest will be low. Note that the higher
speeds are divided down more, and the low
speeds are divided down proportionally less.
This results in the scan segment being the
same in time, regardless of the tape speed. The
length of scan segment may be varied by the
SCAN SEGMENT controls from near zero to

a maximum of at least 10 seconds at any fixed
tape speed.

NOTE

operates from tachometer signals, rep-
resenting actual tape movement, chang-
ing the play tape speed by the capstan
SPEED VERNIER control, will change
the time of the scan segment accordingly;
although, the length of tape scanned

will remain the same.

5-75. When the signals from the tape speed
divide logic goes high at the tape speed AND

gate enabled by the speed line; the output of .

that gate will go low causing one of the inputs
to U26 to go low, and U26-8 to go high for the

repeat control logic on the monitor and repeat
control pc board uses tachometer no. | signal
and divides them down according to tape speed
(U21).. .The outputs of the divider, U21, pro-
vndes the mput for the up-down counter By

provides a voltage level corresponding to the

pulses counted. This level is one of the inputs

to each of the scan segment comparators (Ul4).
The two comparators detect the scan segment

begin and the scan segment end. The reference'.

for the comparators are the BEGIN © and
END e controls, respectively, on the losxc pc
board. The output of each comparator is
coupied through an interface stage to the mp@at
logic on. the logic pc board.

5-74. Tachometer no. | signals are connected
to U3-12 of the tape speed dividing logic. This
consists of five, divide by 2 flip-flops, part of

U3 and all of U21 The output of each of the

flip-flops is connected to one of the five tape
speed AND gates, U22 and U7-12. The other
inputs to the AND gates are the tape speed
select lines from the SPEED switch. The tape
speed selected will have a high on that line,

and R119 through R130), the up-down counter

duration of that divided tachometer signal. The
high pulse from U26-8 is connected to the first
pair of AND gates in the up-down counter
U4-2 and U4-13.

repeat lOglC on the lognc pc boardcauses the
clear bus to go low, having previously been
high to reset all of the counter flip-flops. Note

. that the Q output of all the counter flip-flops

connect into the comparator ladder network,
except U19-3. In this flip-flop Q, U19-2,
connects to the voltage divider network. When
the counter is reset, all Q’s are low and aﬂﬁ’
are high. This results in a count always being in
the voltage divider network so that regardiess of

. where the BEGIN O control is set at the start

of the repeat mode, no later setting of it can
cause the counter to go below zero.

5-77. . To understand the counter, note that it
consists of a series of two, three input, invert-
ing AND gates (except for the first pair which
has two inputs), a single inverting AND gate
which performs an inverting OR function, and
a flip-flop connected so that it changes state
with each tachometer signal applied to the clock

M67 RRM 872 5-13
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input, C. Note that one of the inputs of one AND -
gate is connected to the count up bus, and Q of the
flip-flop; that one of the inputs of the other AND
<% gate is connected to the count down bus, and Q of
the flip-flop; and that the tachometer signal from
the previous set of gates is connected to both AND
gates. When the count up bus is high (see note
below), the tachiometer signals will pass through
each set of gates where Q is high (and Q is low),
toggling each flip-flop along the way, until it comes
... to a flip-flop where Q is high. It will toggle this

because the count up gate must be enabled by Q
: umgmihudm&mwlth each

‘comparator ladder network;

_ control R107 on the logic pc board. U14-13 will
mmmwmm

flip-flop, but will not proceed to the next flip-flop -~

stepping it-a step
higher. The level through R71 is now tow. The
next high tachometer signal will cause Us-3to go
high, U5-5 to go low, and U9-5 to go high. This
will increase the comparator voltage another step.
This sequence will continue until the voltage on

the ladder network reaches a level determined by
the setting of the SCAN SEGMENT BEGIN ©

connected through R145 to U14-8.

5-80. Comparator U14-13 is the begin control
and U14-1 is the end control. Ul4-13 is con-

tachometer signal and lowers the ladder network
output voitage.

o

NOTE

The counter counts up when the
o count up bus is low, and the count
it - down bus is high. It counts down
when the opposite is true.

'5.78. If the count down bus is high, the tach-
ometer signal will pass to the next flip-flop only
if Q is high and Q is low. This will increase the

... during command and execution of a direction
" change. The low outputs from the comparators,

figured to produce a high output when the voltage -
divider network goes above the level set by the
BEGIN@ control, and Ul14-1 is configured to go

j the voltage on the ladder network goes
below the level set by the END o control. There-
fore, the comparator outputs will be low except

through diode CRS and CR6 will bias transistors
Q26 or Q27 on, producing low outputs to the
repeat logic on the logic pc board. When one’ of
the comparator..outputs goes high, for example,

R i |

- count and raise the ladder network output voltage.

. 5-79. The tape backspaces first; therefore, the
4~ -. direction sensor flip-flop U23-10 is low and U23-13
|- is high. This will make U4-12 high and when the

. tachometer signal at U4-13 goes high, U4-11 will

the begin comparator Ul4-13, CR5 will be back-
biase ausing Q o be biased off through R 104
producing a high output to the logic pc board.
This will cause the recorder to go from the
backspace mode through dynamic braking and

into-the play mode. When the tape changes .
direction, the direction sense logic, U23-13, will

sed causing 6

bos go low causing U4-6 to go high. This will cause US
bt to change state and US-3 (Q) to go high. The high
at US-3 is applied through R71 into the ladder
network and increases the voltage to the compara-
tors, U14, one step. U6-13 is high from the count
down bus. The next high tachometer signal causes
U6-1 to go high, US to toggle, making U5-3 low,
US-2 (U6-2) high, causing U6-12 to go low, and
U7-3 to go high. This toggles US causing Us-5to
go high, and applies a high through R73 into the

514
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cause the count down bus to go low and the
count up bus to high. The counter will start
counting down and both comparator outputs

will be low until the count reaches the level

set by the END e control, RI11. At this

point, the end comparator, U14-1, will go high,
causing the emitter of Q27 to supply a high to
the logic pc board. This causes the recorder to
go from the play mode through dynamic braking
and into the backspace mode.. This sequence
continues until ancther mode is selected.

—_——
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587. Tape Speed Logic. The tape speed logic
multiplies or divides the tachometer frequency for
comparison with the reference frequency, U18A-3.
At 15/16 ips, the tachometer frequency is doubled
(X2), at 1-7/8 ips, it is X1, at 3-3/4ipsitis * 2,at
7-1/2ipsitis + 4,and at 15ipsitis + 8.

s81. LOGIC PC BOARD ASSEMBLY

5-82. . The logic pc board assembly contains the
capstan servo circuitry and the system control logic
and controls. : . ‘

"
B
NI

5.83. CAPSTAN SERVO. The capstan servo con-
sists of a tachometer and tachometer electronics
MWWWW%—— :
Q3, Q4, Q5, U10, U17, and U18B), phase compara-
tor (U1, U2, and U9), reference oscillator and logic
(Q9, Q10, and U18A), and servo loop amplifier and
;séocmﬁed ’{:ircuitfy (U25, Q7, and Q8). See figure

, sheet 1.

5.88. For 15/16ips and 1-7/8 ips the tachometer

_signal is coupled through level shifting diode VR1 to
the base of phase splitter Q2. The signals at the emit-
ter and collector of Q2, 180 degrees , are differ-
entiated by C6 and R20 (emitter), and C5 and R21
(collector) and applied to the bases of parallel tran-
sistors Q3 and.

- Q5, respectively. AssumingQ# is -
biased off, the positive spikes from the differentiating
networks will momentarily turn on one trangistor and
then the other (Q3, and QS). Since the positive spikes
represent the positive going and negative going edges
of the tachometer pulse, they will occur at 2 times
the tachometer rate. With both Q3 and QS operating,
this will result in pulses across R22 at 2 times the
tachometer rate. If Q4 is turned on, it will ground
the base of QS holding it off. In this case, the differ-

i ~ 584. Capstan Tachometer. The capstan tach-
i ometer is 2 magnetic tachometer located in the
capstan assembly. It consists of magnetic poles in
the capstan flywheel and a stationary printed circuit
pickup. This produces a signal corresponding in
rate to the rotational speed of the capstan (tape
‘speed). ' : '

NOTE

The §ignal ampl'gtude from the tachometer

ly

entiated pulse from the coltector of Q2 will have no
effect, the pulse from the emitter of Q2 will turn on
Q3, only. This will result in a pulse across R22 at 1

times the tachometer rate. The pulses from R22 are

also increases with speed, however, ont
the signal rate (frequency) is used in the .
' servo system.

Amplifier. The tachometer
amplifier consists of U26A, U26B, and QI on the

applied to tape speed logic ga .

Q4 are controlied by i5/16 and 1-7/8 ips tape speed
lines. The five tape speed lines are controlled by the
SPEED switch, S1, on the tape transport which
applies +5 voits to the selected line. :

mpmtor pc board.
5-86. The signal from the tachometer is connected

nected through R2 and R3 to tachometer amplifier
U26A with R1 and R4 providing ground reference.
C2 and C4 is for power supply decoupling. RS, R6,
and C3 form a gain network, and Cl and R7 are for
frequency compensation of U26A. The tachometer
signal is connected from U26A-1 through R9 to

; squaring amplifier (Schmitt trigger) U26B. Rllisa

. dc offset adjustment. Positive fecdback is through

R13. Negative pulse from Ui16B-13 will cause diode
CR1 to conduct and turn on emitter follower Q1.
This causes the emitter of Q1 to go to near

- l When the tachometer pulse goes positive it back-

biases CR1 biasing Q! off through R15. This causes

the emitter of Q1 to swing between zero and +5
volts with the tachometer signal. This signal is

. applied to the tape speed logic; U18B-9 for tape
speeds, 3-3/4, 7-1/2, and 15 ips; and through VR1

to Q2 for tape speeds 15/16 and 1-7/8 ips.

to AS-W and AS-19 on the logic pc board. It is con-.
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5-89. When 15/16 ips is selected, Q3-AA will be
high (+5 voits). This high is applied through CR4

to U10D-9 which enables the gate and allows it to
pass the tachometer pulses at U10D-10. CR3 blocks
the high from CR4 which allows Q4 to be turned off
through R23 to ground. This allows both Q3 and Q5
to conduct making the pulses being passed by U10D,
2 times the tachometer frequency. B

5-90. When 1-7/8ipsis selected, Q5-22 is high.

This high is applied through CR3 to U10D-9, enabling
the gate, and through CR2 and R24 to the base of
Q4. This turns on Q4 which grounds the base of Q5
holding it off. As previously described, only Q3 will
be activated, resulting in the pulse rate at u1aD-10

being the same as the tachometer frequency (1 times).

When either 15/16 or 1-7/8 ips is selected, UIOD-9

will be high and U10D will pass the tachometer

pulses to ULOE. In ali other tape speeds U10D-9 is

low through R28 which will inhibit it from passing
" the tachometer pulses.

5-1§
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' 591.
tachometer signal from the emitter of Q2 is applied
to binary divider chain U18B, then to U17A, and
then to U17B. This results in U18B-5 being at 1/2
the tachometer frequency, U17A-3 being 1/4 the
tachometer frequency, and U17B-5 being 1/8 the
tachometer frequency. The divided signals are ap-
plied to AND gates UI0A-13 (3-3/4 ips), U10B-2

PN,

these tape ’spwd lines is high, it will enable the cor-
responding AND gate which will pass the divided
tachometar pulses to OR gate U10E.

w one of the inputs to U10E will be receiving tach-
ometer pulses multiplied or divided in frequency
= to the reference oscillator frequency

from U18A-3, when the capstan is at the correct
speed. The output of U10E is applied to the base
of Q6, which provides the tachometer pulse for

.the phase comparator.

§93. Reference Oscillator. The reference oscilla-
- tor consists of Q9, the oscillator, and U18, a +2

flip-flop. Q9 is a programmable unijunction tran-

sxstor (PUJT) whose tngger pomt xs determined by

: : R S Y
+ vt e ' . -

the anode voltage reaches a level determmed by the
level at the gate. The gate voitage may either be
fixed or variable by the SPEED VERNIER control,

| R67. In all modes except record, a_high is supplied

to the bm of QlO blasmg 1t on and provxdmg a

3 ted through the SPEED VERNIER swntch to the
B +18 volt supply. Except when in the record mode

Klis energnzed and the oscillator frequency, and
capstan speed, is variable by R67. This controls -
the gate voltage of Q9. When in the record mode,

or the SPEED VERNIER switch is OFF, K1 is de-

energized and the gate voltage is determined by
vothg divider R63 and R62.

!
3
!

=i 5-94. The aaode vo}tage of Q9 is detcmuned by.
the charge on capacitors C21, C22, C23, and C70;
and, the charging rate of the eapacitoxs is the time
L constant of their total capacitance and the value of
: R66. This is trimmable by C23. The higher the
P voltage at the gate the longer the time required for
P the capacitors to charge to that voltage and there-
O fore, the lower the frequency of the oscillator, and
vice versa. When the anode reaches the level deter-
mined by the gate, Q9 conducts and dumps the
charge on the capacitors through R65 to.ground.

5-16
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: tum This w:ll cause the output of the comparator,

or when the SPEED VERNIER switch is set to OFF,

180 degrees out of phase; and toggling with each

This produces a positive pulse at the cathode of
Q9 and to the clock input of the + 2 flip-flop,
U18A-12. UI8A is a J-K flip-flop with the J and

K inputs high. With each pulse to its clock input

it will toggle, resulting in a symmetrical square wave
at half the oscillator frequency at the Q output,
U18A-3.

595, Phase Comparator. The phase comparator
compares the reference oscillator signal and the
tachometer signal and produces an error signal used
by the servo loop amplifier to control the capstan
motor; and thus, the etp@ttn and: tape speeds. The

~comparator consists 0

and inverting OR gates U2 and U9. The output of
the phase comparator is U1B-6, Q. 'When the cap-
stan is at the proper speed, the output of the phase
comparator (U1B-6) is a square wave 180 degrees
out of phase with the reference oscillator (U18A-3).
The position of the leading edge of the comparator
output pulse is determined by the reference signal
and the position of the trailing edge is determined
by the tachometer signal. When power is first
applied, the reference oscillator will start, but there
is no tachometer signal until the capstan begins to

up to speed

5-96. The reference input to the phase compara-
tor is through differentiators C7 and R35, and C8
and R37 Note that the tnme constant of C8 and

‘a longer pulse to U9B~6 than to U2C-8 Note that
these points are normally high through R35 and
R37, and that the puise is a negative (low) pulse
resulting from the negative transition of the refer-
ence pulse. The short pulse is a clock pulse and the -
long pulse is the K control for U1B.

5-97 U2C-9 is low during normal operation. On
the negative transition of the reference signal U2C-
8 will go low making U2C-10 and U2A-2 high. This
causes U2A-1 to go low which makes U2D-13 go
high for the duration of the short pulse. U2D-13
is the clock signal to flip-flops U1 A and U1B. The
flip-flops toggle on the positive to negative transi-
tion of the clock pulse. Both the J and K inputs
to U1A are wired high to the +5 volt bus; therefore
U1 A will toggle with each negative going clock
pulse making Q and Q alternately high and low.
When the reference and tachometer signals are in
sync (180 degrees apart) Ul A and ULB will be
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clock pulse; that is U1A-Q and U1B-Q high, and
U1A-Q and U1B-Q low, and vice versa with the
next clock pulse.

NOTE

The outputs of J-K flip-flops, Qand Q,
are controlled by the condition of the
J and K input, respectively, at the clock
time. For Ul, the clock time is a posi-
tive to negative transition at C. If J is
h@andl(nslowat&eclock time, Q

lowandeshuh attheclocktlme,
Q will be low and Q will be If
both J and K are high, Q and Q will
change state with each clock puise. If
both J and K are low, both Qand Q
will remain as they were before the
clogk; one high and one low.

5-98. The long pulse from the reference signal
differentiation results in a low at U9B-6 which
causes its output, U9B-4, to go high which makes
U1B-K high. (In normal operation, U9B-5 is low.)
Except when there is a tachometer pulse, U9C-10

5-101. - This sequence of reference pulse and tach-
ometer pulse controlling and toggling U1B will
continue as long as both signals are alternately re-
ceived. U1B-Q is the phase comparator output
signal to the servo loop amplifier. The reference
signal determines the position of the positive going
edge of the signal and the tachometer signal.

_determines the position of the negative going edge.

5-102. If for some reason either the reference or
tachometer signal is not present (for example,
there will be no tachometer signal when power is

__first applied) the phase comparator will lock up
one condition. This is accomplished by U9A if

there are no tachometer pulses, or U9D if there are
no reference puises. As described previously, UIA
and U1B are normally out of phase, and that each
clock pulse will toggle-U1 A but that control signals
are required at U1B-J and K for U1B to toggle. If
U1B-J and K do not alternately receive a high at
the clock time, Ul A and U1B will become in phase
which will inhibit highest frequency- clock puise in-
puts and prevent Ul B from toggling. When this
happens, both the inputs to U9A or U9D will be
low making the output of that gate high. Both
inputs to the other gate will be high making its out-

and U1B-J are low. Therefore, at the clock time

.(end of the short pulse), U1 B-Q will go low, and

U1B-Q will go high. Note that the long pulse will

" last about 4 times as long as the shorter clock pulse

therefore, UIB-K will remain high during the clock
transition.

put low. Assume that the tachometer pulse is ab-

- sent and that reference pulse is present, as when

power is first applied. This will resuit in U1 B-Q
being low because without a tachometer signal,
U9C-9 will be high, and U9C-10 and U1B-J will be
low. When the clock pulse from a reference signal

5-99. The tachometer portion of the phase com-
parator operates the same as the reference. A
positive pulse.signal at the base of Q6 turns Q6 on
and causes its collector to go low. There are two
differentiating networks connected to the collector
of Q6, C10 and R36 (short), and C% and R38 (long).
These are negative pulses; the short puise from C10
to U2B-$ is the clock, and the long pulse to U9C-9
is the control signal to U1B-J. The low at U9C-9
causes its output to go high for the duration of the
long pulse (U9C-8 is low) making U1B-J high.

5-100. The short clock pulse causes the output of
U2B-4 to go high (U2B-6 is low) making U2A-1 low
and U2D-13 high for the duration of tae pulse. As
described previously, the clock occurs at the positive
to negative transition of U2D-13 at the end of the
short pulse. At the clock time Ul A will toggle
making U1 A-Q low and U1A-Q high. Also, since
U1B-] is high because of the long tachometer pulse
differentiation, and U1B-K is low, UI1B-Q will go -
high and U1B-Q will go low at the clock time.

M67 RRM 8-72

causes U1 A to toggle to where Ul A-Q is low, it will
make both inputs to U9A low and its output high.
This high does two things:

1. Itis applied to U2C-9 where it inhibits
U2C from passing anymore short refer-
ence pulses to the clock circuit. This
prevents Ul A from toggling.

2. 'The high from U9A-1 is also applied to
U9C-8 where it will keep U9C-10 and
U1B-J low and inhibit U9C from passing
the first long tachometer pulse.

5-103. When a tachometer pulse is received, the
short pulse will produce a clock pulse through U2B,
U2A, and U2D and toggle U1A, making ULAQ low
and U1A-Q high, removing the inhibit from U2C
and U9C. However, since at the clock time both
UiB-J and UiB-K were low, U1B will not change
state and U1B-Q will remain high and-U1B-Q will
remain low. The next reference pulse will produce

5-17
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a clock pulse toggling U1A and since U1 B-K will be

high and U1B-J low, U1B will remain in the same
state. Since Ul A toggled, that reestablishes the
inhibit on U2C and U9C, blocking the long tach-
ometer control pulse. This condition will remain
with U1B-Q high, commanding the servo loop
amplifier to accelerate until the tachometer fre-
quency increases beyond the reference frequency
and two tachometer pulses are received between
tachometer short pulse will produce a clock pulse
which will toggle U1 A but not UIB because both
its J and K inputs are low. This will put UlA and
‘Ul B out of phase which removes the inhibit from

and R58 these two signals are summed, providing
digital concellation of the carrier, and integrated
by C20 and C19. The resulting signal is the servo
error signal. This signal is conditioned by lead net-
work R55 and C18, and lag network R54 and C17,

and applied to U25-3, the servo loop amplifier.

5-106. U2S is a differential amplifier. The signal
input is to U25-3 and gain and frequency compen-

sation is to U25-2. RS52 is the offset adjustment.
Feedback network R47, R48, R49, C14, and C15

is a secondary lead/lag network; and R46, and C12

and C13 is a very low frequency lag network. The
gain of the amplifier is changed to

U9C.Th , icter signal will
produce both 3 clock signal and a long control high
to UIB-J at the clock time (UIB-K is low). This
will toggle both flip-flops; they are still out of phase
which keeps the output of both inhibit gates low,

U9A and U9D. The next reference pulse will toggle. |

both flip-flops and the phase comparator will be
operating normally, toggling with each reference.
and tachometer pulse. The reference pulse deter-
mines the positive going transition of the output
signal, and the tachometer pulse determines the
negative going transition of the output signal. The

different capstan motor speeds by Q7 and Q8 which
are controlled by the tape speed control lines. At
15/16 and 1-7/8 ips, both Q7 and Q8 are off and

servo-loop amplifier is operating at minimum gain.

At 3-3/4 and 7-1/2 ips, Q8 is turned on through
CR6 or CRS, respectively, through R43 from the
high on the tape speed line, A5-Z or A5-21. When
Q8 turns on, it places R42 in the output circuit to
ground which increases the amplifier gain by de-
creasing the amount of feedback to U25-2. When
15 ips is selected, Q7 is biased on through R41, and
R40 is placed in the output circuit to ground which
again increases the amplifier gain.

duty cycle and phase relative to the reference
LIS adil) .,_1_!‘_ fepresen 1€ CaADSL3 Lviw L

B CAPDSLE

5-104. If the reference oscillator signal were to
fail, U9D would lockup the circuit as described for
no tachometer pulse except in this case UlA-Q and
U1B-Q will be low making U9D-13 high. This will
inhibi pulses throu
and long reference control pulses through U9B.
This keeps the phase comparator output low, which
commands the servo loop amplifier to decelerate
the capstan. This condition will continue until the
tachometer signals slow to where the two reference
signals are received between tachometer signals.

As previously described, this will unfock the logic
and the normal toggling with each negative transi-
tion of the tachometer and reference pulse will

5-105. Servo Loop Amplifier. The output of the
phase comparator is summed through R58 with the
reference signal through R57. As previously de-
scribed, the reference signal and tachometer signal
are 180 degrees out of phase when the capstan is in
sync at the proper speed. Any variation in capstan
speed results in a phase shift of the negative going
edge or more accurately, a change in the duty cycle,
of the comparator output. At the junction of R57

5-18

5-107. The output from U25-6 (AS-X) is the ampli-
fied and conditioned error signal from the capstan
servo to the capstan motor control and driver on
the power supply pc board. (See the rear chassis
and power supply pc board asse ipti

5-108. SYSTEM CONTROL LOGIC. The system
logic is best understood by first learning the con- -
cept of the logic and knowing what is to be accom-
plished in each mode. All of the modes and what
the recorder actions are in each mode has already
been explained in the system description in this
section. -

NOTE

In this description, selected means a mode
control button is pressed. Initiate means
the recorder is actually placed in a mode.
The forward and rewind modes are initi-
ated when the mode control button is
pressed so in these two modes, there is

no real difference. The play (and record),
repeat, search, and standby modes are
initiated only when tape movement is
stopped. Therefore, when these mode
buttons are pressed, and the recorder is
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. be low when the recorder is in one
+ —————— mode and another mode requiring

flop changes state and the recorder goes
into the stop (braking) mode. The mode
selected is not actually initiated until
tape motion stops at which time the
associated ' memory flip-flop initiates
the selected mode.

5-109. Braking and Stop Logic. (See figure 6-3,

ping from any mode (STOP button pressed), or
another except when going to the rewind or for-
ward modes from any other mode. Since the for-
ward and rewind modes are used by the logic for
dymmcbuhngwhemtrsnecessary to stop the
tape motion, it is not necessary to go through the

stop sequence when entering either of these modes

because the braking effect will be automatic. If
rewind or forward is selected when tape is moving
in the same direction as the mode selected, the -

-result will be acceleration of the tape; therefore, it

is not necessary to go through stop.

5-110. When the recorder is in a tape motion mode,
the braking logic is enabled by a low from the mode
logic (U3C-repeat, U3A-search, U32B-play, or
U24B-forward/rewind). This low is applied to

"the search, repeat, and/or play braking enabling

gate, U14B, U14C, and/or Ul5SA, respectively.
This will cause the outputs of the braking enabling
gates to go high except for the enabling gate of the
mode the recorder is in. These highs are applied to
one input of the search, repeat, and play braking
initiate AND gate USB, U5C, and USD, respectively.
When another mode is selected, a high from the
mode memory flip-flop (U4B-repeat, U4D-search,
or U21D-play) will be applied to USB, USC, or
USD, causing the output of that gate to go high

and causing USE to go fow. This low is applied to
the recorder in the stop mode until tape passes
through zero speed.

NOTE

The output of the braking logic (US,
U14B, U14C, and U15A) wilt only

braking is selected. The output, USE,
will then go low momentarily, initia-
ting stop, until the stop logic kuocks
down the previous mode, then it

will go high. However, by this time,

wnll be latched up by a low from UBA.

5-111. The stop initiate and latch-up gate, U15B,
is activated by a low at any one of its three inputs.
One input is from the braking logic USE, another
from the STOP switch, S3, through inverter U13C,
and the other input is from U8A, the stop knock-
down gate. The output of the stop knock-down

-gate; UBA is low when-the recorder is-not-in-any
mode (all inputs high); that is, the period of time

between when a mode control button is pressed
and the tape comes to a stop, and the selected
mode is initiated. Note that forward and rewind
go directly into the mode without braking, and
that play, repeat, and search modes have memory
flip-flops that retain the mode command until all
tape motion stops before actually initiating the
mode

 5-112. When any input of Ul5B goes low, its out-

put to stop knock-down gate U16A goes high,
causing the output of Ul6A.to go low. Thisis
bussed to all of the mode knock-down gates and
inhibits all modes controlled by knock-down gates;
that is, play, forward, rewind, and standby. It also
resets the search and repeat latchies through U14A.
This causes ali inputs to U8A to be high and its

- output to be low, which latches the stop mode

through U13B, U16A and USA. Also, the low
from UBA goes through inverter U13B (now hxgh)
to braking control AND gates U23C and U23D.
The other inputs to-U23C and U23D are the direc-
tion sense lines. When there is tape motion, one
line will be high and the other line will be low, de-
pending upon the direction of the tape motion.
For example, if tape is moving in the forward
direction, A5-18 will be high. When the stop logic
is activated, this will cause both inputs to U23C to
be high and its output to be low. This low will cause
the rewind mode output gate, U23B, to go high
which will torque the reels, and light the REWIND
indicator as though the recorder were actually in
the rewind mode.

5-113. This condition will remain until tape
mction passes through zero speed allowing the
selected mode to be initiated by the logic. When
another mode is initiated, one of the inputs to

will dropout the stop logic and remove the high

-fror the inputs of U23C and U23D, removing the

rewind (o1 forward) braking torque. All inputs to
U15B are now high, its output low which makes
U16A’s output high removing the stop knock-down.
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5-114. Reset Logic. Whenever any mode is
selected, all other mode flip-flops (both memories
and latches) are reset. Play, repeat, and search have
memory flip-flops. This is necessary because the
tape must come to a stop before the mode is actu-
ally initiated. Since the forward and rewind modes
do not go through a braking cycle, but go directly
the mode is removed by the knock-down logic when
another mode is selected. When forward or rewind
is selected, tbey initiate reset of all mode flip-flops
(both memories and latches)

S-115. The gates involved in initiating reset are:
U21A (stop and play), U21B (forward and rewind),
U24D (stop and repeat), U24C (search), and U16A
and U16B (stop and standby knock-down gates,

o respectively). The gates that do the resetting are:

U32C (play memory and record latch, through
U31D and U3IA, respectively). UI4A (repeat and
search latches), UZOA (repeat memory), and U20B
(search memory).

5-116.--When forward or rewind is selected, a high
from the mode control switch (S2 or S6) will be
applied to one of the inputs of U21B. This will

The repeat and search latches are reset by a high
output from U14A (U14A-1 is low). The play
memory is reset by a high output from U31D
(U31D-12 is low). The record latch is reset by a
high output from U31A (U31A-1 islow). The
repeat memory is reset by a high output from
U20A (U20A-l is low). The repeat memory is

and the search memory is reset by a high output

from U20B (U20B-12 is low). This condition is

maintained as long as the recorder is in the standby

mode. This condition also exists during fail-gafe,
control

-insuring that all mode flip-flops are reset.
A high at U16B-6 in fail-safe makes its output low.

S-119. When the play (or record) mode is selected,
the repeat and search memory reset is initiated by
U21A and the repeat and search latch reset is ini-
tiated by U16A through the braking logic. When
repeat is sciected, U24D initiates the reset of the play
memory and record latch through U32C and the
search memory (through U20B). During braking -
U16A resets the repeat and search latches through
Ul4A.

NOTE

produce a low output to: U20A which will reset
the repeat memory, U4A and U4B, U20B which
will reset the search memory, U4C and U4D; U32C
which will reset the play memory and record latch,
U21Cand U21ID, and Ul 2C and U12D, through -
U31D and U3l iv

e

reset the repeat latch, U3C and U3D, and the
search latch, U3A and U3B; U20A which will reset
the repeat memory, U4A and U4B; and U20B which
will reset the search memory, U4C and U4D.

5-117. Assuming that the recorder is in a tape
motion mode when the STOP button is pressed
(standby mode select), the repeat and search
memories are reset through U2 1A,and U2CA and
U20B, respectively. The play memory and record
latch are reset through U24D and U32C (and U31D
and U31A, respectively). U24D provides another
path for resetting the search memory through U20B.
When the STOP button is pressed it causes inverter
U1 3C to go low; which causes the output of U16A,
the stop knock-down and reset gate, to go low. This

~will reset the repeat and search latches through U14A.

5-118. When tape motion stops and the standby
mode is obtained, UI6A goes high and the standby
knock-down and reset gate, UL6B, goes low. Thas
low output of U16B kaocks down all modes, ex-
cept standby, and resets ali mode cont:ol flip-flops.

520

Even though the repeat mode was selected,
the repeat latch, U3C and U3D, will be
held in reset by the stop logic until tape
motion stops. When tape motion stops,
repeat memory, U4A and U4B; and the
direction sense logic (through U30A) will
toggle the repeat latch, initiating the re-
peat mode. When search is selected, U24C
resets the play memory and record latch
through U32C (and U31D and U31A,
respectively), and the repeat memory
through U20A. Both the repeat and search
latches are reset by the stop logic the same
as when the repeat mode was selected.

5-120. Direction Sense. There are two direction
sense lines that come from the direction sense
logic on the monitor pc board, AS-N and A5-18.
When tape is moving in the forward direction AS5-18
is high, and AS5-N is low. When tape is moving in the
reverse direction A5-N is high, and A5-18 is low.
When tape motion changes direction, both AS-N -
and AS-18 are momentarily high. ©

5-121. The direction sense performs three basic
functions: (1) when braking, the directior. sense
determines how the reel motors will be torqued;

~
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that is, rewind when stopping from a forward mode
(U23C), or forward when stopping from a reverse
mode (U23D), (2) the direction sense determines

when tape motion has stopped (both lines momen- °

tarily high), and allows the new mode selected to
be initiated by the logic; U30A for repeat, U30B

for play, U30C for search, and U6A for standby and -

(3) the direction sense logic determines the braking

N the repe ;v,'»:~i-":il0‘. +
the next mode (backspace or play) when the tape
has stopped, U19C (backspace) and U29C (play).

) l¢) is controlied by
the logic taroigh diode OR gates, and series re-
sistors for fixed torques, the tape tension sensor
for the supply reel in search, play (and record), and
the search servo for the take-up reel in search. The
output from the take-up reel OR gate to the take-

DRIy 4

- up reel motor control and driver is AS-P, and the -

output to the supply reel motor control and driver
is AS-10.

5-123. Both the take-up and supply reel outputs
from the OR gates are connected to the REEL
SIZES‘WitCh (S3 on the pe tra !

[ANSH O

1K resistors R84 and R8S, respectively and block-
ing diodes CR25, CR26, CR27, and CR28. When
the REEL SIZE switch is in the 10-1 /2 position,

the circuit is open and has no effect on the outputs.
When the REEL SIZE switch is in the 4-7 position,

is in motion and a mode requiring braking (play,
search, or repeat) is selected, the FWD or REWIND
indicator will light, indicating dynamic braking.
When tape motion stops, the mode selected will be
initiated and that indicator will light. In the repeat
mode, the REPEAT indicator will be lighted con-
tinuously, and the FWD or REWIND indicator will
light during braking, and the PLAY indicator will

light during the play portion of the mode.

5-126. Fail-Safe Logic. Fail-safe is the condition

the recorder goes into when power is first applied,

or if tape breaks, or at end-of-reel. In fail-safe

mode there is no reel motor torque and the
mechanical fail-safe brakes are applied securing
the reels. Before any tape motion mode can be
entered into, the standby mode must be obtained
first.

5-127. The key elements in determining the fail-sife
mode are Q19, C71, U33D and U28C, and the end-
of-tape sensor. When power is first applied, the fail-

safe flip-flop will latch-up with U33D high and U28C

low. This is determined by a high from the end-of-
tape sensor at pin 15, and/or C71. C71 charges.
through the base-emitter of Q19 when power is

apphied Ome frl: ng olle: Of.ld
U33D-19 low. . If there is no tape on the recorder
(through the tape sensor) when power is on, AS-15
is high, forward biasing Q19 causing its collector to
be low. This causes the output-of U33D to be high
which does four things:

" diodes, which reduces the reel motor c’wontrol signals;

and therefore, the reel motor torques to compensate
for the smaller size reel.

5-124. The reel motors are always controlled
through the OR gates by a high from the mode
control logic; except in fail-safe when the reels are
secured by the mechanical fail-safe brakes. The tape
tension sensor and search servo are also enabled by
signals are returned to the logic pc board and routed
through the OR gates. :

5-125. The high from the mode control logic to

the OR gates is also routed in parallel to the mode
control indicators. This high turns on a transistor
in the ground path of the indicator causing it to
light. This gives a true indication of waht is happen-
ing in the recorder. For example, when a mode is
selected, the mode indicator will not light until the
logic has actually initiated that mode. If the tape

1. Itis applied to the input of U28, and
together with the high through R99
causes the output U28C to go low,
latching up the fail-safe flip-flop.

2. Itisapplied through AS-S to the power
supply pc board where it releases the fail-
safe solenoid so that the brakes may be
engaged by spring tension. (See the power
supply pc board description.)

3. ' Itis applied to one input of the counter
reset gate, U33A-2. If end-of-tape occurs
when the recorder is in the rewind mode
(U33A-1 is high in rewind), U33A-3 will

- 80 low causing the counter reset flip-flop
U33B and U33C, to change state providing
a high to A5-U, and resetting the reel revo-
lution counter. (See the power supply pc
“board description.) The counter reset flip-
- flop will remain in this state until the fail-
safe mode is removed or power is turned
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off. If the recorder is not in the rewind
mode, the high at U33A-2 will have no
effect because U33A-1 will be low.

4. The high from U33D also knocks down,
inhibits, and resets all mode logic through
stop knock-down and reset gate U16A,
standby knockdown and reset gate
U16B. The high input to inverting OR
gates U16A and U16B causes a low out-
put to the stop and standby knock-down
and reset busses which knocks down and

_resets all logic, and inhibits selection of

any mode.

5-128. If the recorder is in any other mode, and
tape runout or breakage occurs, pin 15 will go high
causing the fail-safe flip-flop to change state, knock-
ing down all the logic and immediately establishing
the fail-safe condition.

§-129. Standby Logic. The standby mode is
initiated by pressing the STOP button. To enter the
standby mode, tape must be properly threaded on
the recorder, breaking the light path in the end-of-

tape sensor. The standby mode may be initiated

control circuitry through the OR gate
diodes CR21 and CR22. Note that the
two reel motor control resistors (R80
and R81), are of the same value. This
provides an equal torque on each reel
motor. The value of the resistors are
comparatively large resulting in the reel
motor torque being small.

The low from U8B is also aphlied to
U15C making its output high. This
high does two things:

"a. Applied to the input of UT6B, it

keeps its output low. The output
of U16B is the standby knock-down
and reset bus. It is applied to all
mode knock-down gates except the
standby gate, U8B. It also resets

ali mode control flip-flops.

' NGTE
There are five mode knock-down

gates: UGB for rewind, U7A for
play, U7B for forward, U8A for '

-

from either the fail-safe condition or when the re-
corder is in a tape motion mode. The logic that
initiates standby is different for the two conditions,
but the end result is the same. The STOP swiich,
83, which initiates standby is a two section switch.
$3B initiates standby when the recorder is in fail-

use the forward and rewind knock-
down logic for knocking down other
modes which is explained in the
description of those modes. Search

safe, and S3A when the recorder is in a tape motion
mode.

5-130. When the recorder is in the fail-safe condi- -
tioh, U33D of the fail-safe flip-flop is high which
knocks down and inhibits all logic. This high, along
with the high through R99, keeps the output of
U28C low. Assuming the end-of-tape sensor input,
AS-18, is low, which it must be to establish standby;
pressing the STOP button, $3B, applies a low

(ground) to U28C-9 and -11. This causes its output
to go high, and with the high from Q19, through
R97, causes the output of U33D to go low. The
fail-safe control signal is now removed allowing

the stop knock-down and reset gate, U16A, to go
high. When U16A goes high, it makes all inpuls t0
the standby knock-down gate, U8B, high, and its
output low. The low output of U8B does two

things: .

1. Through inverter U13A it powers the
STOP indicator and the reel motor
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and repeat do not have knock-down

gates but are reset by the stop
(braking), standby, and/or reset .
logic. The knock-down gates are
arranged so that if any of their in-
puts are low, their outputs will be
high and this wili knock down the
jogic of that mode. For the record-
er to latch-up in a mode, ail inputs
to that mode knock-down gate must
be high and its output low.

b. When the play (or record), repeat,
or search mode is selected, with the
recorder in a tape motion mode, it
must first go through the stop
(braking) mode, and tape must come
to a complete stop before the mode
is initiated. When these are selected
from the star.dby mode, there is no
tape motion and the mode is initi-
ated immediately. This is accomplish-
ed by the high from U16C, which is

; :
* by. The scarch and repeat modes
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applied to play initiate gate U31C,
repeat initiate gate Ul1B, and
search initiate gate U1 1C. This
high enables the mode initiate gates
so that when the mode select button
is pressed, that mode is immediately
latched up. .

S-131. When the recorder is in standby and another

mode is initiated, one of the inputs to U8B will go
low, making its output high. This will remove the
standby reel motor torque through Ul13A, and
provide a high to the sfandby knock-down and E

latch-up gate, U15C-11. U15-9is high from USA L

whenever there is tape motion because one of the
direction sense lines will be low, U6A-5 or UGA~4.
U15-9 wilt also be high whenever the recorder is in
a tape motion mode because UGA-1 will be low when
in forward or rewind, and U6A-2 will be low when in
play, repeat, or search. Whenever either the play, re-
peat or search memory is activated, it will provide a
low to AND gate U22C which will supply the low to
U6A-2. When either the forward or rewind mode is
selected, one of the inputs-to U29D will be low, and
its output will supply the low to UGA-1. Therefore,
U6A-6 will be high making all of U15C’s inputs high,

a low to all knock-down gates except U7B, the

forward knock-down gate. This knocks down all
other modes and makes all inputs to U7B high,
making its output low. This low does two things:

1. Itisapplied to U22A-1 which latches
the forward mode by keeping the out-
put of U22A low after the FWD button
is rel . This it i L
until one of the inputs to U7B goes low,
because another mode has been selected. :

It is applied to U23A, making its output
things:

)

a.  Through CR29 powers the reel
motor control OR gates and turns
on the FWD indicator transistor,

Q!s.

t. The high from U23A causes the
output of the forward and rewind
mode braking logic enable gate,
U24B, to go low. This enables '
the braking logic by causing the
outputs of UI4B, U14C, and UlSA,

its output fow, removing the high from U168B-5, and
King i high. This all he selected

ected mode
to latch up.

5-132. Forward Mcde Logic. The forward mode
may be initiated at any time from any tape motion
mode, or standby. When the forward mode is selec-

tc go high. When either play, repeat,
or search are selected, a high will be
applied to USD, USC, or USB,
respectively, which will initiate the
stop (braking) mode.

|
|

ted, it is not necessary for the recorder to go through
the stop (braking) cycle. Therefore, the logic im-
mediately knocks down the p-evious mode and
latches up the forward mode.

5-133. Pressing the FWD button, S6, does two
things: :

I. It applies a high (momentarily while the
" FWD button is pressed) to the input of
reset initiate gate U21B. This resets all
“mode control flip-flops (se the reset
logic description).

2. It applies a high (momentarily while the
FWD button is pressed) to the forward
mode initiate gate U24A.

5-134. The high input to U24A causes its output
to go low momentarily. This low is applied to for-
ward mode knock-down and latch-up gate U22A,
causing its output to go low. The output of U22A
is the forward mode knock-down bus and provides

NOTE

As previously described, when the
forward or rewind mode is initiated,
it does not go through the stop
(braking} mode.

5-135. Rewind Mode Logic. The rewind mode

may be selected {rom any tape motion mode or
standby. Since it is not necessary to go through

the stop (braking) mnode when the rewind mode is
initiated, the previous mode is immediately knocked
down and the rewind mode latches up.

5-136. Pressing the REWIND button, SS, momen-
tarily (while S5 is pressed) appiies a high to rewind
initiate gate, U16D, and to reset gate U21B. U21B
resets all mode contrcl flip-flops. (See the reset

logic description.) -

5-137. The momentary high input to U16D causes

its output to go low, making the output of the rewind
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knock-down and iatchéup gate U22B, low. The
output of U22B is the rewind knock-down bus
and provides the low to all mode knock-down

. gates except the rewind gate, U6B. All inputs to

U6B are now high, making its output low. This
low does two things:

1. Applied to U224, it keeps the output of

knocked down, until another mode is

selected. When another mode is selected,

one of U22B’s inputs will go low and its
output high, unlatching the rewind

2. The low output of U6B is also applied to
U23B, making its output high. Thxs high
does three things:

a.  Through CR32 it powers the reel
motor control OR gates and turns
on the REWIND indicator transistor,

Ql6.

‘b.  The high from U23B-6 is also applied .

to U24B, t!w forward and rewind

RECORD switch while the PLAY
button is pressed.
NOTE

This alone will not allow the record mode
to be initiated by pressing the RECORD
button at the same time as the PLAY

button is pressed. The tape must come to
astop if in a tape motion mode, and the

play logic must actually be latched-up

with the output of U31B-6 high before

the record mode can be initiated. Thisis

explained later.

2. It applies a high to U21A-2 which resets
the repeat and search memory flip-flops.
(See the reset logic description.) '

3.  If the recorder is in standby, U31C-10
will be high; the high from the PLAY
switch will cause the output of U31C-8

to go low. This low is applied to U32B-6,

the play knock-down and latch-up gate.
Its output will go low, knocking down
the standby mode through U8B. This

-t transistor Q8. This tumson Q18

This is the same as described fc;r the
for_ward mode.

¢.  The high from U23B-6 is applied to
the base of counter reset enabling

output low which will latch-up the play
mode through U32B-3, If the recorder
was not in standby, U31C-10 will be low
and U31C will perform no function in
initiating the play mode.

which makes U31A-1 high which
enables the counter reset logic. If
-tape runout occurs while the record-
er is in the rewind mode, this signal
will cause the counter to reset auto-
matically. See the fail-safe
description.

§5-138. Play Mode Logic. The play mode may be
initiated from any tape motion mode, or standby;
however, the logic sequence for establishing the play
mode is different, depending upon whether the
recorder is in a tape motion mode or in standby.
Once in the play mode, the logic is the same.

5-139. When the PLAY button, S2, is pressed, it
does three or four things, depending upon whether
the recorder is in standby or a tape motion mode:

1. It provides a high (+5 volts) to the RE-
CORD switch, S4. This enables the
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4. The high from the PLAY switch is also
applied to U21C-9 of the play memory
flip-flop, U21C and U21D. This high
will cause the flip-flop to change state,
making the output of U21C low, and
U21D high. The low output of U21C
through U22C, to U6A inhibits the
recorder from going into standby. The
high from U21D does two things:

a, tis applied to the play initiate-tape
motion stopped gate, U30B-5. The
other two inputs toc U30B are the
direction sense lines. Aslong as
there is tape motior., one will be
high and cne will be low. When all
tape motion stops, both direction
sense linzs will be momentarily high
making all inputs to U30B high, and
its output will go low. This low
output is applied to U32B4, the
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play knock-down and latch-up gate.
This will make the output of U32B
low, knocking down the other tape
mode, making all inputs to U7A
high and its output low. The out-
put of U7A-6 will latch up the

play mode throUgh U32B-3 until
another mode is selected, causing

_one of the inputs to U7A to go low '
and its output to go high.
NOTE -

" play flip-flop, U21C and U21D, is
reset by the reset logic through U31D.
(See the reset lognc descnpuon.)

b. The high from U21D is also applied

: to braking logic gate USD-9. Since
this assumes the recorder wasin a
tape motion mode other than play,
the output of UISA will also be
high. This will cause the output of
USD to be high, making the output
of USE low. The low from USE is
applied to U15B-3, initiating the

a. It turns on Q14, the PLAY
indicator transistor.

b. It powers the take-up reel motor
control through control resistor
R82 and OR gate diode CR23; and
the supply reel motor control
through CR14, the tape tension
__sensor which is returned through
R83, and OR gate diode CR24.

NOTE

__The tape tension sensor consists of a
light source and a photoresistor with
a movable mask between the two.

In play and search modes, the photo-
resistor is powered by the high from
the logic and the resulting signal,
determined by the amount of light
hitting the photoresistor, is returned
to the logic pc board and through
R83 and supply reel OR gate diode
CR24 to control the supply reel
motor torque.

¢, The high from U31B-6 enables

stop (braking) logic. (See braking
and stop logic description.)

5-140. In review, when the PLAY button is pressed
with the recorder in standby, H3rC1mmahateiy
initiates the play mode. When the recorder is in a

record initiate gate UT9D.

d. The high from U31B-6 is applied
through AS-6 to A7A-E on the
power supply pc board, where it

_activates the play accelerate cir-

i i tape motion mode, the play memory flip-flop
initiates the stop (braking and reset) mode, and
when the tape motion stops, it initiates the play
mode through U3GB.

5-141. As previously described, when the play
"mode latches up, the output of U7A is low, In
addition to latching the play mode through U32B,
it does two other things:

‘1. The low from U7A-6 is applied to the

causes the output of U28B to go high,
which enables the. monitor electronics.
(See the monitor pc board description.)

2. The low from U7A-6 is applied to U31B-
4, the play output and record enable gate.

cuitry, and play capstan idler
solenoid driver. This causes the
take-up reel to accelerate rapidly
for an instant, and the capstan
idler to press the tape to the run
capstan. Tape speed is now under
capstan control.

NOTE

The capstan is rotating at the
selected speed whenever power

is on. The tape speed is controlied
in the play and record modes (in-
cluding repeat play) by pressing
the tape to the capstan with the
capstan idler.

This causes the output of U31B-6 to go 5-142. Record Mode Logic. For the record mode
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% ' - monitor enable gate U28B-5. This low

high which does four things: to be initiated, the .recorder must first be in
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the play mode, and then the PLAY. and RECORD
buttons must both be pressed at the same time.

In actual practice, if the recorder is in standby,
pressing the PLAY and RECORD buttons simul-
taneously will put the recorder in the record mode
because of the speed of the logic; however, if the
recorder is in a tape motion mode, tape must be
least come to a. complete stop before pressing the

PLAY and RECORD buttons will put-the recorder

in the record mode. If the buttons are released
before the play and record modes latch-up, the
result will be the play mode only. This is because
the outputofﬂ;gphy outpui and:eco:demble

is high when RECORD button S4 is pressed, and
PLAY button 52 is pressed; both inputs to record
initiate gate U19D will be high causing its output
to go high, and changing the state of the record
flip-flop, U12C and U12D. When in the record
mode, U12C-10 will be high and U12D-13 will be

low. This does three things:

1. The low from U12D-10 turns off Q10,
which deenergizes K1. (See the capstan
servo description.) This disables the

SPEED VERNIER control, R67, in the

|
B
L

is selected from standby, both the memory and
latch flip-flops will change state and the recorder
will immediately go into the search mode. If the
recorder is in a tape motion mode when search is
selected, only the memory flip-flop will change
state until tape motion comes to a complete stop.
Then the latch flip-flop will change state and the
recorder will be in the search mode.

75'71475 Pressmg the SEARCH button S7, does

two things if the recorder is in a tape motion mode;
three things if the recorder is in standby:

-~} The high from the SEARCH switch causes
the search memory flip-flop to change
state making the output of U4C-10 fow;
and U4D-13 high. This does three things:

a. Thelow datput from U4C-10 will
inhibit the standby mode through
U22C to UGA.

b. The high from U4D-13 is applied to
USB-2 which initiates the stop
(braking) mode if the recorder is in
a tape motion mode. It is assumed
that the recorder would be in some

capstan servo reference oscillator circuit.

2. The high from U12C-10 turns on the
RECORD indicator transistor Q13.

bias and erase oscillator, and record
electronics. This is through AS-R to
AT7A-K on the power supply pc board.
(See the power supply pc board
. description.)

5-143. As previously stated, the recorder is also in

the play mode when it is in the record mode. All

tape handling logic and functions are controtled by

play mode is knocked down as described and the
record flip-flop, U12C and U12D is reset by the
reset logic through U31A. (See the reset logn.
description.)

§5-144. Search Mode Logic. The search mode is
initiated in two different ways, depending upon
whether the recorder is in standby or a tape motion
mode when the SEARCH button is pressed. U4C
and U4D is the search memory flip-flop, and U3A
and U3B is the search latch flip-flop. When search

mode other than search; in which
case, one of the inputs to U14B will
be low and its output high. (See
the braking and logic description.)

search initiate-tape motion stopped
gate U30C-9. The other two inputs
to U30C are the direction sense lines.
When there is tape motion, one of
the lines will be high and the other
line will be low. When tape motion
stops, both lines will be momentarily
high, and the output of U30C-8 will
go low. The low output from U30C-
8 wiil cause the output of Ul1D to
go high which will cause the search

latch, U3A and U3B, to change state,

placing the recorder in the search
mode. The high from U30C-8 is

also applied to U28A-2 which knocks

- down the other modes. This is ex-
plained in 3b, below. This is how
the search mode is initiated from a
tape mciicn mode.

2. The high from the SEARCH switch initi-
ates reset of all mode control flip-flops,

5-26 M67 RRM 8-72
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- except search flip-flops, through U24C- 7 mode knock-down gates except

10. (See the reset logic description.) rewind (see note below). The
v forward and rewind busses will
NOTE knock-down each other,preventing
o them from latching up. This con-
When the search mode is selected, and ' dition will remain while the recorder
there is tape motion, the search latch, ‘ is in the search mode because the
U3A and U3B, is reset by Ul4A-12 output of U28A will remain high,
the recorder is in standby, the standby '~ latch, U3A-1 to U28A-1.
logic maintains the search latch in a ' ;
“reset condition through U14A-12. The ; NOTE
only mode control flip-flop not reset |
— odeisinitiatedisthe — - ~The knock-down busses control all
search memory, U4C and U4D, which mode controls except the flip-flops.
changes state because the search mode These are reset by the reset logic.
was selected. . o ;
- : 5-146. As previously described, the search latch
3.  The high from the SEARCH switch is may be toggled in either of two ways to place the
applied to search initiate gate U11C-9. recorder in search; by a low from U11C through
When the recorder is in the standby Ul 1D when in standby, or by a low from U30C
mode, U11C-10 will be high; when not through U11D when in a tape motion mode. A
in standby, U11C-10 is low, and pressing low from either initiate gate, U11C or U30C, will
the SEARCH button will have no effect cause U28A’s output to go high knocking down
. on the output of Ul 1C. If the recorder the knock-down logic; and will cause the output

is in standby, the high from theSEARCH

| of UL1D to go high, toggling the search fatch;
switch will cause the output a initiating the search mogde. Whes :

n 7

changes state to the search condition, U3A will be

wo things: ‘
‘ low and U3B will be high. The low from U3A does

to go low. This low will do t

a. The low output from U11C-8 is three things:
applied to Ul 1D-12. This will , , [ — ,
e cause the output of U11D to go , 1. It sustains high output of U28A since
P o high which will cause the search — ~ theotherinputs, from Ul1Candfor
o latch, U3A and U3B, to change U30C, are only momentary.
state, placing the recorder in the -
search mode. This is how the 2. It supplies the low to monitor enable
search mode is initiated from gate U28B-3; making its output high
standby. and enabling the monitor electronics.
b. It will cause the output of U28A to - 3. It sets up the braking logic by applying
£0 high which will knock-down the the low to the repeat mode braking
il other modes through U24A and enabling gate, U14C-9, and to the play
e ' , Ul6D. This high is applied to the - mode braking enabling gate, U15A-1.
=, : forward mode initiate gate, U24A-3
o ' and the rewind mode initiate gate 5-147. The high output §rom search latch U3B
U16D-12. This makes the output does three things:
e of U24A and U16D tow which
= . makes the outputs of the forward 1. It turns on SEARCH indicator transistor,
- and rewind knock-down and latch- Ql2. : -
up gates low, U22A and U22B,
; respectively. The low output of 2. It supplies a high through A5-6 to A6-11
- . U22A will knock-down all mode on the monitor pc board. This selects
T knock-down gates except forward, the 135 ips tape speed equalizer for all
| . and U22B will knock-down all four signal electronic channels, and
|
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enables the search servo. (See the moni-
tor pc board description.) The search
servo controt signal from the monitor

pc board is returned through the REEL
SIZE switch, S3 on the tape transport,
to AS5-17 on the logic pc board; where,
through R72, take-up reel OR gate diode
CR13, and A5-P, it controls the take-up

reel motor control circuitry on the power

supply pc board.
3. The high from ‘UBB also enables the tape

H. The control signal from the tape
tension sensor is returned to A5-K on
the logic pc board. Through R83, supply
reel OR gate diode CR24 and A5-10 it
controls the supply reel motor control
circuitry on the power supply pc board.

NOTE

The tape tension sensor consists of a light
source and a photoresistor with a movable
mask between the two. In play and search
modes, the photoresistor is powered by the

and the latch will change state initiating repeat
when tape motion comes to a stop. In all other
modes, when the selected mode logic latches up,
the logic remains in a static state until another
mode is selected, or end-of-tape is reached. In the
repeat mode, this is true of the repeat memory and

latch; however, when the repeat latch‘ changes

 is controlled by the repeat control logic (up-down

counter) and direction sense logic on the monitor
pc board. (See the monitor pc board description.)
The repeat control logic causes the tape to back-

play the tape, brake,
and backspace again; continuing this cycle until
another mode is selected.

5-150. Pressing the REPEAT button does two
things if the recorder is in a tape motion mode,
three things if the recorder is in standby:

1. It applies a high to the stop and repeat
reset initiate gate U24D-11. This resets
the search, and play memory flip-flops,
and the record flip-flop. (See the reset
Tlogic description.) -

high from the logic and the resulting signal,
determined by the amount of light hitting
the photoresistor, is returned to the logic
pc board, and through R83 and supply
reel OR gate diode CR24, to control the
supply reel motor torque.

2. The high from the REPEAT switch is
applied to U4A-2, causing the repeat
memory flip-flop to change state. This
will make the output of U4A-1 low,
and U4B-4 high. This does three things:

" 5-148. The recorder will remain in the search mode

until another mode is selected or tape runs out.

While in the search mode, the tape speed is control- .

led by the search servo. (See the monitor pc board
description.) When another mode is selected, or
tape runs out (fail-safe), the search memory, U4C
and U4D, will be reset by a high from U20B; and
the search latch, U3A and U3B, will be reset by a
high from U14A. (See the braking and stop, and
the reset logic descriptions.)

5-149. Repeat Mode Logtc The logic to place

the recorder in the repeat mode is very similar

to the search mode logic. 1t consists basically of a
memory flip-flop, U4A and U4B; and a latch flip-
flop, U3C and U3D. If the recorder is in standby
when the REPEAT button is pressed, both the
memory and latch will change state and the repeat
mode will be immediately initiated. if the recorder
is in a tape motion mode, only the memory will
change state when the REPEAT button is pressed,

a.  The high from U4B-4 is applied to
USC-4, the repeat mode braking
initiate gate. This wiil initiate the

_ stop (braking) mode. (See the
braking and stop logic description.)

b.  The high from U4B4 is also applied
to the repeat initiate-tape motion
stopped gate U30A-13. Aslong
as there is any tape motion, one of
the other two inputs to U30A
(connected to the direction sense
lines) wiil be low. When tape motion
stops, they will both be momentarily
high, and the output of U30A will
go fow. This low will cause the out-
put of UL1A to go high and toggle
the repeat latch flip-flop, initiating
repeat. It will also cause the output
of U32A to go low knocking down
the logic of other modes (see 5-151,
1 below). This is how the repeat
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mode is initiated from a tape
motion mode.

c.  The low from U4A-1 is dpplied to
U22C-10 inhibiting the standby
mode.

3. When the reeorder is in the standby mode,
- Ut1B-5'is high from UISC. When the
REPEAT button is pressed, both inputs
to UL 1B will be high, and its output will
go low. This will cause the outputof

latch, and wﬂl cause.the output of U32A
to go low knocking down the logic of

. other modes. Thisuhowrepeatxs

o W 1initiated from thestaﬁdbymode

5-151. When the output of either repeat mode
initiate gate, U11B or U30A, goes low it does
two things:

1. This low is applied to U32A-2 or U32A-
" 13, depending upon which initiate gate
is active. It causes the output of U32A-
3210 go low. This low is applied to

latch-up gates, U22A-2 and U22B-3,
respectively. This causes the outputs

Ul1A to go high and toggie therepest ™=~ )

toggling the latch. The output of U3C-
10 will now be low and U3D-13 will bé

high. This does six things:

a.  The low from U3C-10 is applied to
repeat knock-down gate U32A-1.
This sustains the knock-down logic.

'b. The low from U3C-10 is applied to

U14B-3, the search mode braking

enable gate; and U15A-2, the play

mode braking enable gate. Tbis‘ sets
- up

of other modes requmng dynarmc

braking.

¢.  When U3C-10 goes from high to
iow, it removes the inhibiting signal,
through diodes CR9 and CR12, to
the repeat shuttle logic. This will
be covered in detail later

d.  The high from U3D-13 tums on
the REPEAT indicator transistor,

Qll.

e. el rom isap ]

' through A5-12 to A6-AA on the
monitor pc board where it enables
the repeat up-down counter.

I ' of U22A and U22B to go low, knocking

! by knock-down gates. f. The high from U3D-13 enables re-
: . peat backspace initiate gate U19B,
|- NOTE and repeat play initiate gate U29B.
| The gates are part of the repeat
Mode control flip-flops are not effected. stuttle Jogic whnch is explained
They are controlled by the reset logic. iater.
NOTE $-152. Repeat Shuttle Logic. The repeat shuttle
oz logic, along with the repeat control logic on the
The low inputs to U32A, are only momen- monitor pc board, controls motion of the tape in
tary signals; however, the input signal wxll the repeat mode. Before the repeat mode is
cause the repeat latch to change state. “initiated, repeat latch U3C will be high and U3D
When it does, a low outgut from U3C-10 will be low. The low from U3D-13 inhibits repeat
will maintain the output of U32A low, play and backspace initiate gates, U29B and U19B,
keeping the logic for other modes knocked respectively. The high from U3C-10 is applied
down as described above. through diodes CR9 and CR12 to repeat flip-flop,
U12A and U12B. This holds both outputs low
2. The low output of cither rapeat initiate which inhibits the backspace and play control gates;
gate, U30A or U1 1B, will also toggle the UT9C and U29C, respectively; and the play and
repeat latch, U3C and U3D, by causing backspace brakiag gaiz, U29A and U19A, respective-
one of the inputs to U11A to go low. ly. This prevents the repeat logic from having any
This will cause its output to go high, control over the iape motion.
M67 RRM 8-72 5-29
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5-153. When the repeat mode is initiated, repeat
latch U3C and U3D changes state. This makes
o= U3C-10 low, and U3D-13 high. The high from
| U3D-13 enables the repeat play and backspace
. initiate gates, U29B and U19B, respectively,
allowing them to be controlled by the repeat
- control logic from the monitor pc board through
: A5-M and AS5-20. The low from U3C-10 removes

si >
and U12B allowing it to be controlled by the

! repeat play and backspace initiate gates, U29B

and U19B, respectively.

and the high from U12A-1 will cause the output of
U19C-8 to go high. This powers the reel motor
control circuit through control resistors R74 (take-
up) and R75 (supply) and diode OR gates CR15 and
CR16, respectively. Note that R7S isa smaller
value than R74. This will produce a larger torque
on the supply reel than on the take-up reel, causing
the tape to move rapidly in a reverse direction.

NOTE

The reverse direction sense line, A5-N will
remain high as long as tape is moving in

L NOTE
i When backspace is commanded, and
e while the recorder is braking and
: changing direction, A5-20 will be high.
When play is commanded, and while
: braking and changing direction, A5-M
= © will be high. During the remainder of
7 the repeat cycle, both A5-20 and
e AS-M will be low.

b 5-154. When the repeat latch changes state, U3D-
g 13 gowhigl'_:, enabling the repeat up-down counter

- 1

b counter has a built-in count so that when reset
= (enabled), the repeat control logic will always com-
L mand backspace, A5-20 high. This will make both
A inputs to U19B high and its output high. The high
. from U19B-6 is applied through CR11 to repeat

and, since A5-M is low, U29B-6 will be low. This

o makes both inputs to U12A low and its output to

e U19C-9 and U19A-2 high. The high from AS-20
- also resets repeat play latch, U27C and U27D.

NOTE

As previously described, when the repeat
mode is selected, all tape motion must
Ea first backspace operation begins with
P, ‘ tape motion stopped and does not

- require braking.

. 5-155. If tape motion was stopped when repeat

P was initiated (standby mode), either direction

? sense line may be high. If AS-18 is high, U29A will
momentarily torque the reel motor as in rewind

S (explained later). When tape begins to move in the

{ reverse direction, AS-N will go high and AS5-18 will

- go low. If AS-N was high tc begin with, this high

55T,

from repeat flip-flop UI12A-1, will main-
tain the backspace mode until the repeat
play command is received from the repeat
control logic (A5-M high), causing UIZA
~ and U12B to change state.

5-156. While the tape is backspacing, the up-down
counter in the repeat control logic is counting pulses
from the backspace tachometer. When the count
reaches a level determined by the setting of the
SCAN SEGMENT, BEGIN O control, A5-M will go
~ high. This will cause the output of U29B to go '
high,-and through CR10, will cause the repeat flip-

- flop to change state making U12A-1 low and U12B-
4 high. When U12A-1 goes low, it removes the high
from U19C-9, causing its output to go low and
removing the backspace motor control.

. The high from U
space braking gate U19A, and repeat play control
U29C9. Since at the moment, tape motion is in
" the reverse direction AS-N is high and forward
direction sense line, AS5-18, 1s low. As long as there
is reverse direction, tape movement U29C-10 will
be low inhibiting inization of repeat play. How-
ever, the high from the severse direction sense line,
and the high from U12B-4 will make both inputs
to backspace braking gute U19A high. This will
cause its output to go high. This high (U19A-3)
is applied through diode CR30, to the forward mode
motor control and indicator circuit. This will pro-
vide dynamic braking by temporarily torqueing the
" reel motors as in the forward mode. It also lights
the FWD indicator.

5-158. When tape motior: stops (actually it just
passes through zero speed), the forward direction
sense line, US-18, goes high. This makes U29C-10
high, its output goes high and toggles the repeat
play latch, U27C aad U27D, making U27C high

5-30 ' M67 RRM 8-72

12B+4 is applied to back-
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and U27D low. The low from U27D-13 is applied
to monitor enable gate U28B-4 making its output
high, enabling the monitor electronics; and to play
output gate U31B-5, making its output high, initi-
ating the play mode and lighting the PLAY indica-
tor. (See the play mode logic description.) For an
instant, both the PLAY and FWD indicators (and,
of course, the REPEAT indicator) will be lighted.
This is because the output of the backspace braking
gate U19A-3 will remain high, applying forward
mode torque, until tape begins to move in the for-
ward direction causing the reverse direction sense
line to go low and making U19A-2 iow. U19A-3

and tape is controfied as in the play mode.

5-159. The play mode continues with the up-down
counter on the monitor pc board counting back-
space tachometer pulses until the count reaches a
level determined by the SCAN SEGMENT, END ¢
control. The repeat contrel logic will then cause
AS5-20 to go high. This high is applied to v27Cc9
and to backspace initiate gate U19B-5. This causes
the output of U19B-6 to go high and toggle the
repeat flip-flop to backspace, U12A-1 high and

UI12B-4 low. With the output of U12B-4 low, the
output o , i -
(to U27C-9) will cause the repeat play latch to
toggle, removing the play mode command to U31B-
5, and removing the monitor enable, U28B-4.

'5-160. The high from U12A-1 is applied to back-
space control gate -9, an _
braking gate U29A-2. The reverse direction sense
line is low because tape is still moving in the for-
ward direction; therefore, U19C-8 will remain low
until tape motion changes direction and AS-N goes
high. Since the forward direction sense line is high,
U29A-1 will be high, and the high from Ul2A-1
will cause the output of U29A-3 to go high. Through

diode CR31, this high powers the rewind motor

control circuit and lights the REWIND indicator.

This provides dynamic braking for the tape motion

and will continue until tape comes to a stop and

begins moving in the reverse direction causing

the forward direction sense line, AS-18, to go low.

This will cause U29A-1 to go low removing the

rewind torque.

5-161. When the rewind torque causcs tape to
change direction, the reverse direction sense line
will go high. This high and the nigh from U12A-1
will cause the output o U19C-8 to go high and
power the backspace reel motor control circuit
(previously described). This condition will remain

now goes low removing the forward mode torque — -

M67 RRM 8-72

until the repeat control logic on the monitor pc
poard commands the play portion of the repeat
cycle.

NOTE

As described, when braking from back-
space to play, the repeat play mode is
initiated, and the PLAY indicator lights
an instant before the forward braking
torque is removed and the FWD indicator
goes out. The same is true when braking
from repeat play to backspace; however,
_there is no backspace indicator so itis
not visually noticeable. This occurs be-
causeahighonmedirectioasemeﬁne
is part of the control that causes the
braking and a high on the other line
initiates the next mode. When tape motion
passes through stops, both direction sense
lines will be momentarily high. This will
initiate the next mode, but until tape be-
gins moving in that direction, the braking
torque is not removed. Since the braking
torque and the next mode are in the same
direction, tnis overlap will provide a small
unt of acceleration and continuity of

—— — -

reel motor torque when changing direction.

5-162. This cycle of backspace, forward mode
braking torque, play, rewind mode braking,and
backspace will continue until another mode is
__gelected. When another mode is selected, braking

will be through the braking logic, and the reset

logic will reset the repeat latch, U3C and U3D.
“This will inhibit the repeat shuttle logic, ending

the repeat mode, and resetting the up-down counter
on the monitor pc board through AS-12.

5-163. SRCH SPEED and SCAN SEGMENT
Control. The SRCH SPEED control and SCAN
SEGMENT controls are physically located on the
logic pc board for operating convenience.

controls are part of the related circuits on the moni-
tor pc board, and are included in the description of
those circuits. :

5-164. REMOTE CONTROLS AND INDICATIONS.
Four modes are wired for extzrnal remote control
and indication to REMOTE connector J103. Also
the remote position of the SRCH SPEED control/
switch, R113, is wircd to the REMOTE connector.
All remote controls and indications parallel the cor-
responding control or indicator on the logic board.
Figure 2-5 is a typical remote control circuit.

5-31/5-32
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- SECTION VI
SCHEMATICS AND WIRING DIAGRAMS

6-1. GENERAL the schematics are listéd in table 6-1. Some of the

schematics for the smaller electromechanical assem-
6-2.  This section contains the major schematics blies are contained on the mechanical assembly
and wiring diagrams for the AN/TNH-21, Flexible drawing in Section VII. Schematics and wiring dia-
Voice Transcription Recorder/Reproducer. All of ~ grams are listed numerically according to part
' number.

Table 6-1. Schematic and Wiring Diagrams 7 7

RunCa 5 - 67-01-00, Sht 2 7-7[7-8
Run Capstan Tachometer* | 67-01-15 7-3 7-11/7-12
Tape Transport Schematic ' - | E67-03-00 6-1 6-3/6-4
Reel Motor Assembly * ' 67-04-00 7-7. 7-19/7-20
Backspace Tachometer* 67-05-00 7-8 . |71-21)7-2
' Run Motor Assembly* 1 67-07-00 7-11 7-27/7-28
. | Erase Head Assembly* ' 67-10-10 7-12 7-29/7-30
. Record Head Assembly* 67-10-20 7-13 7-31/7-32
Reproduce Head Assembly* 67-10-30 7-14 7-33/7-34
l Counter Assembly* : 67-11-00 7-15  |7-35/7-36
1 Fail-Safe Brake Assembly™ 67-12-00 7-16  |7-37/7-38|
— End-of-Tape Sensor Assembly* 67-14-00 - 7-17 7-39/7
Rear Chassis Schematic,Sheet ! | E67-16-00 6-2 6-5/6-6
- l Rear Chassis Schematic, Sheet 2 E67-16-00 P62 6-7/6-8
- Rear Chassis Schematic, Sheet 3 , E67-16-00 6-2 6-9/6-10:
: Tension Sensor Assembly* 67-20-00 7-19 7-47/748.
= l I Logic PC Board Assembly Schematic (Capstan SeTVO),Sheet 1 E67-21-00 6-3 16-11/6-124
= | Logic PC Board Assembly Schematic (Control Logic), Sheet2 | E67-21-00 6-3 6-13/6-14]
; Reproduce Head Preamplifier Schematic E67-22-00 64 6-15/6-16
Record/Reproduce PC Board Assembly Schematic E67-23-00 6-5 6-17/6-18
l Monitor PC Board Assembly Sc! .ematic (Sheet 1) E67-24-00 6-6 H6-l9l6-20
= Monitor PC Board Assembly Schematic (Sheet 2) v £67-24-00 6-6 6-21/6-22
[T Monitor PC Board Assembly Schematic (Sheet 3) £67-24-00 6-6 6-23/6-24
l Power Supply PC Board Assembly Schematic E67-25-00 L 67 6-25/6-26
Integrated Circuit Diagrams 6-8 6-27/6-28
= l *Shown on the mechanical assembly drawing in Section VII. ,
—1 ‘
18 |
u _ |
- i
‘= | .

M67 RRM 8-72 6-1/6-2
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i , Figure 6-8. Integrated Circuit Diagrams
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) - SECTION VI o -
DRAWINGS AND PARTS LISTS '

7-1. .GENERAL

7-2.  This section contains the assembly drawings

" and parts lists for the AN/TNH-21, Flexible Voice

Transcription RecordeﬂReproducer The drawing

Offices listed in the front of this manual. When-
ever a recorder is used in a critical apphcatmn, it

is recommended that the user maintain a minimum
stock of spare parts. The 3M Compaﬁy has special-
ized personnel ready to assist the user in making a

‘and parts list are arranged in numerical order, and
the assembly drawing precedes the parts list when
the parts list is contained on separate sheets. To
locate parts for an assembly, find the assembly

selection of spare parts. When ordering parts, the
following information should be supplied:

1. The description of the part obtained

7-4. Parts should be ordered through one of the
3M Company, Mincom Division, Field Engineering

by name-or number in-table 7-1 and turn to the B from the parts fist.
) 1ist or assembly dnwmg Use the : » '

amblyﬁfawmto ‘make positive identification 2. The 3M Company catalog number.

of the part, and then obtain the description; and . -

part number and/or catalog number (preferably. 3. The manufacturer’s part number.

both) from the parts list.
4.  If an electrical part, the reference desig-

nator from the parts list or schematic.

7-3. ORDERJ&GR:EPLACEMENT PARTS o o T

5. The part number of the major assembly

and its serial number, if applicable.

Flexxb!e Voxce Transcnptxon Recorder/Reproducer Assembly, 67-00-00 7-1 ‘7-3/7-4
 67-01-00 7-2 71778 |
' 'TTTW Tiheet? 67-01-00 7-2 79/7-10
Run Capstan Tachometer, PC Beard and Housmg 67-01-15 7-3 7-11/7-12
Inertia Idler Assembly 67-52-00 7-4 7-13/7-14
‘Tape Transport Assembly 67-03-00 7-5 7-15/7-16
‘Tape Transport Harness Assembly 67403-20 " 76 7-17/7-18 |
‘Reel Motor Assembly 67-04-00 77 7-19/7-20
Backspace Tachometer Assembly 67-05-00 78 7-2147-22
" : i 67-06-00 7-9 7-23{7-24
67-07-00 7-10  |7-25173-26 }
67-10-10 7-11 |7-2747-28
- 67-10-20 7-12 7-29{1-30
67-10-30 7-13 7-31/7-32
m! 67-11-00 7-14 7-33/7-34
| FailSafe Brake Assembly 67-12-00 7-18  |7-35/7-36-
. §End-of-T'ape A 67-14-00 7-16 7-37/1-38
Rear Chassis Assembly 67-16-00 7-17 17-39/740 }
- JRear Chassis Harness Assembly 67-16-20 7-18 7-45/746
| Tenswn Sensor Assembly 67-20-00 7-19  |747/748 |
M67 RRM 8-72 7-1
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Table 7-1. Drawings and Parts Lists (Cont.)

M67 RRM: 872

PART NUMBER
Logic PC Board Assembly 67-21-00 7-20 |7-49/7-50
- Reproduce Head Preamplifier Assembly 67-22-00 7-21  |7-65/7-66
Record/Reproduce PC Board Asscmbly 67-23-00 7-22 {7-69/7-70
Monitor PC Board' Assembly 67-24-00 7-23  |7-79/1-80
Power Supply PC Board Assembly ©67-25-00 | 7-24 |795/7-96
Accessory Kit - ~ PL67-29-00 7-103/7-104
h
(.
L .
SR
II
i
7-2

- |
i | -
. - . - |

s
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| CAT: NO.
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h scﬁéw PH 6RX716
WASHERANTLOCKNO:6 - - -

LUG-GRD, INT LOCK NO: 6
SOREW,PH 440 X 7/16
muwmuoru
WASHER, FLNO. 4

'.LUerGRQ INT LOCK NO. 4

NUT, NO. 4
WASHER, LOCK, SPLIT NO. 4

MINCOM

- 67-16-06-1

BRACKET, CARD GUIDE, SIGNAL

8392614206 Jo1- - |

&
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w 9
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MINCOM ~ | 6716062 =  |BRACKEY, CARD GUIOE LOGIC -
MINCOM 67:16.06-3 BRACKET, CARD GUIDE, MONITOR . ]
|.ms3833340  JwAsHER, INT LOCK 1/4 8392614200 | 2 :'
; : TERMINAL, INSULATED 8396300322 | 2 j
i
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| Y] Mincom Division ; CODE IDENT | SHEET 1 OF 14 REV |
e e womnmcrmwecs. | TITLE | 6iC PC BOARD ASSEMBLY .cn_. N
FIND NO.- DESIG | MFG NAME | MFG PART NO. | - NOMENCLATURE OR DESCRIPTION - CAY. NO.- OT1Y |

1 67-21-00(ITEM 1) JPC BD DETAIL PC3610 1
2 67-21-04 BRACKET, MTG 1
3 67-21-03 FRONT PANEL 1
4 . 812101 KNOB, MODIFIED - : _ -1
S I s JBuckeve | sssopL-3BLk  fknOB . -} 8312700088 | 1

6 67-21-02-1 INSERT, SWITCH “REPEAT” 1
7 - 6721022 |INSERT, SWITCH “PLAY" 1
R 8 67-21-023 INSERT, SWITCH “STOP” 1
. 9 8 67-21-024 INSERT, SWITCH "RECORD” 1
1 e n 67-21026 INSERT, SWITCH “FWD" 1
> I 12 67-21-02.7 INSERT, SWITCH “SEARCH" 1
- 13 ELMA 020322 IxnoB . . 83-12700086 | 2
14 ' ELMA " 044312 NUT COVER , 8312700063 | 2
15 ELMA 040-302 CAP, KNOB, BLK 83-12700954 | 2
16 AMATOM 6103-8-04404  |SCREW, CAPTIVE 83-92600306 | 2
17 : ANP 583527-1 SOCKET, 1.C. {14 PIN) _83-16200273 | 32
, |} 8 SCREW, PH 6-32 X 1/4 : : 8392604520 | 4
a 19 : WASHER, LOCK NO. 6 83902614306 | 4
20 | WASHER, FLAT NO. 6 8302614004 | 4
‘ a2 AMP . . | 5836401 SOCKET, I.C. (8 PIN) - : . .| 8316200281 ] 1
, ] 2 , L TRANSISTOR CONVERSION PAD (Q2 thru Q19) - 83-9690.0191 | 18

<] . WIRE, 24 GA WHT i | 8379100428 [ AR
L I 67-2106 . | STIFFENER BAR 1

=
A

st
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PARTS LIST - 12578 PL 672100 , D

m Mincom Division : CODE IDENT | SHEEY 2 OF 14 REV

! FINESOTA M A0 murcoms 0. | TITLE CAT. NO.
LOGIC PC BOARD ASSEMBLY

FIND NO.- DESIG | MFG NAME | MFG.PART NO. . NOMENCLATURE OR DESCRIPTION CAT.NO. | 1Y
2% ' FIBER, WASHER ‘ 8396300064 | 6
2% SCREW, PH, 2-56 X 1/2 8392604506 | 3
ci ACITOR, .0022UF , 8315104171 | 1
c2 CAPACITOR, 56UF, 20V TANT , 83-15106260 | 1
- c3 [CAPACITOR, .0047UF ' 83-15104584 | 1
— e BN B T ) -~ |CAPACITOR; 58UF, 20V TANT : 1831510801 1.
cs : CAPACITOR, .047UF 8315106028 | 1
cs CAPACITOR, .088UF 8315108020 | 1
B 5 c? CAPACITOR, .015UF S 8316104166 | 1
E cs8 : CAPACITOR, .027UF - 8315100025 | 1
;—T R I T 1 T [caracirOR, @270 83-1610-6026 § 1
B~ c10 CAPACITOR, .015UF 8316104166 | 1
o CAPACITOR, 500PF 8315105104 | 1
- c12 : CAPACITOR, 100UF, 8V TANT 83-15106402 | 1
B c13 CAPACITOR, 100UF, 6V TANT 8315106402 | 1
- C14 ' CAPACITOR, .0038UF 83-15106020 | 1
c1s CAPACITOR, .47UF 8315104197 | 1
cie CAPACITOR, 10UF, 35V TANT 8315106214 | 1
c17 : CAPACITOR, 100UF TANT 83-1510.6200 | 1
N ci8 § CAPACITOR, 1.0UF, 35V TANT ‘ 8315108390 | 1
c19 . CAPACITOR, 3.3UF, 35V TANT - ’ 8315106303 | 1
c20 ] ' CAPACITOR, 3.3UF, 36V TANT 8315106303 | 1

cn CAPACITOR, 3300PF ‘ o s3st08134 | 1 |

: c22 g | CAPACITOR, 300°F | 8315105104 | 1




&ID-3M2F---------------
_ mmmnm Division . __CODE IDENT | SHEET 3 OF 14 REV
i : o —TiTLE . CAT, NO.————
{ LOGIC PC BOARD ASSEMBLY . :
FIND NO.- DESIG | MFG NAME | MFG PART NO. NOMENCLATURE OR DESCRIPTION CAT. NO. 144
' c23 ERIE 538-011-112F CAPACITOR, VARIABLE 15 - 60PF 8315106380 | 1
i c24 : - CAPACITOR, 100UF, 6V 8315106402 | 1
c2s . |CAPACITOR 330PF 8315106103 | 1
CAPACITOR, .08UF : - 8315102307 | 1
) ] B CAPACITOR, .05UF 8315102307 | 1
CAPACITOR, 10UF, 20V TANT 8315106306 | 1
CAPACITOR, 760PF ‘1 s31s108113] 1
CAPACITOR, 330PF 8315106103 | 1
CAPACITOR, .02UF 83.1510-1008 | 1
. — B _lcapaciToR, Q2uF ...} 8315101008} 1
CAPACITOR, 47UF, 15V TANT 83-156106400 | 1
CAPACITOR, 47UF, 15V TANT 8315108400 | 1
CAPACITOR, 47UF, 20V TANT 8315106199, 1
CAPACITOR, .1UF, 200V ' 83-15104499 | 1
DICODE, IN814 83-15300083 ] 1
DIODE, IN914 83-1530-0083 ] 1
DIODE, 1N914 83-1530:0083] 1
DIODE, 1N914 83-1630-0083 | 1
DIODE, IN914 ] 8315300083] 1
DIODE, INS14 . - . : 83-1630-0083] 1-
DIODE, IN914 R ’ 83-1530-00831 1
g , DIODE, INg14 o 83156300083 { 1
- CR10 ' DIODE, ING14 83-15300083] 1 -
— . CR11 ' DIODE, IN914 =~ " T S 83-15300083] 1 .
L
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: 12578 PL 672100 D
3 —— PARTS LIST - CODE IDENT EET 4 OF 14 REV
. samersros moas s owmcrsmscs. | TITLE CAY. NO.
LOGIC PC BOARD ASSEMBLY
FIND NO.- DESIG | MFG NAME | MFG PART NO. NOMENCLATURE OR DESCRIPTION CAT. NO. |O1Y
CR12 DIODE, INg14 83-1530-0083 | 1
CR13 DIODE, IN914 8316300083 | 1
CR14 DIODE, IN914 83.1630-0083 | 1
CR15 DIODE, 1N914 83-15300083 | 1
t cR®e - - _|DIODE, 1N@14 8315300083 | 1
ez DIODE, IN276 | ssvs300104 | 1
CR20 | DIODE, 1N276 8315300104 | 1
CR21 DIODE, IN914 83163000831 1
CR22 DIQDE, 1N914 83-16590-0083 | 1
CR23 DIODE, INS14 8315300083 | 1
CR24 DIODE, ING14 8315300083 | 1
CR2S DIODE, 1NG14 8316300083 | 1
CR26 DIODE, 1NS14 8315300083 | 1
CR27 DIODE, INS14 8316300083 ] 1
CR28 OIODE, IN914 8315300083 | 1
CR29 DIODE, 1ING14 8316300083 | 1
CR30 DIODE, IN914 8315300083 | 1
CR31 DIODE; ING14 8315300083 | 1
CR32 DIODE, 1N914 83-15300083 | 1
CR34 DIODE, 1N276 8315300104 | 1
CR35 DIODE, IN914 8316300083 | 1
cee . CAPACITOR, .47UF, 36V ' 83-15106411}§ 1
cn ] CAPACITOR, 4.7UF, 35V 8315108218 1 |
K1 | eectro 701-3A | RELAY, §POT ' l 83-1560-3620 | 1
| 1

— E B - - - - - - -
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. PARTS LIsT | 12578 |PL 200 e

mmm Division . CODE IDENT | SHEET 5 OF 14 REV

MIBNESTTA WG AN0 masumcTmon 0. | TITLE o CAT. NO.
LOGIC PC BOARD ASSEMBLY

i FIND NO.- DESIG | MFG NAME | MFG PART NO. _NOMENCLATURE OR DESCRIPTION CAT. NO. |OTY
R1 RESISTOR, 300 OHM .8395202135'} 1
_ R2 RESISTOR; 1K . 8396202088 | 1
| R3 RESISTOR, 1K * 83-9520-2088 | 1
o R4 RESISTOR, 300 OHM " 8396202136 | 1
I D 1 RS 1 A B pe&m&m , ‘ ~§ 8385202174} 1
o Re RESISTOR, 3.3K : : 83-9520-2095 | 1
= A7 RESISTOR, 33 OHM | ga85202243 | 1
R8 RESISTOR, 430 OHM 8395202138 | 1
RS RESISTOR, 10K - 8396202112 | 1
R11 ! sourns 3350w-1-102 | RESISTOR, VARIABLE, 1K 83-1620-1608 | 1
R12 1 RESISTOR, 10K 8395202112 | 1
= R13 ‘ : RESISTOR, 380K 8395202184 | 1
B R14 RESISTOR, 430 OHM 8395202138 | 1
R R15 , : ' RESISTOR, 6.8K 8396202007 | 1
: " R16 3 ; RESISTOR, 1K : ‘ 83-9520-2088 | 1
R17 : RESISTOR, 2.2K 839520-2110 | 1
R18 ' 3 ‘  RESISTOR, 1K 8395202088 | 1
R19 i ‘ RESISTOR, 1K 8395202088 | 1
R20 ' RESISTOR, 22K 8396202110 | 1
R21 ' RESISTOR, 2.2K S . 8395202110 | 1
R22 - : : RESISTOR, 1K S o 83-9520.2088 | 1
; R23 ; RESISTOR, 22K 83-95202110 | 1
R24 : o RESISTOR, 1K e . 839520-2088 ) 1

{3
i

}
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< ' 12578 PL 672100 o
mminmm Divisian PARTS LIS CODE IDENT | sHeer 6 14 REV

i BINESTTA (SN AND SANUFACTURING C5. TITLE . CATNO:
— LOGIC PC BOARD ASSEMBLY

FIND NO.- DESIG | MFG NAME | MFG PART NO. NOMENCLATURE OR DESCRIPTION .CAT. NO. |QTY

- Lr] RESISTOR, 300 OHM 8395202135 | 1

R26 RESISTOR, 300 OHM 839520-2135 { 1

R27 RESISTOR, 1K 8395202088 | 1

R28 RESISTOR, 300 OHM 8395202135 | 1

- A29 RESISTOR, 2K 8395202148 | 1

B R30 1 + [ RESISTOR, 150 OHM - 8395202108 | 1

R31 RESISTOR, 150 OHM 83.9520-2106 | 1

- R32 RESISTOR, 150 OHM 8395202108 ] 1

iy ;, R33 RESISTOR, 2.2K 8395202110 1

E R34 | RESISTOR, 300 OHM ) 8396202135 | 1

— R3g N - RESISTOR, 300 OHM 8395202136 | 1

B 36 RESISTOR, 300 OHM 8395202136 | 1

v R37 RESISTOR, 620 OMM 8395202141 ] 1

# R38 RESISTOR, 620 OHM ‘8395202141 | 1

R39 RESISTOR, 1K 8395202088 | 1

R40 RESISTOR, 1.5K _ 8395202117 ] 1

i R41 RESISTOR, 2.2K 8395202110 | 1

§ . R42 RESISTOR, 10K 8305202112} 1

: R43 RESISTOR, 1K 8395202088 | 1

R44 RESISTOR, 2.2K 8385202110 1

R45 RESISTOR, 10K 8395202112 1

R46 RESISTOR, 2.2M OHM, 1/2W 8395203229} 1

B R47 RESISTOR, 100K 8395202119} 1

R4 RESISTOR, 100K 8395202119 | 1
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Mincom Division CODE IDENT | SHEEY 7 OF 14 RE

- MANESOTA MRENG AND IMANUFACTURNG CI. TITLE CAT. NO. |

LOGIC PC BOARD ASSEMBLY
FIND NO.- DESIG | MFG NAME | MFG PART NO. NOMENCLATURE OR DESCRIPTION CAT. NO. ]oOTY

Ra9 B RESISTOR, 10K | s3es202112 | 1
RS0 ' RESISTOR, 47K - 839620-2000 | 1
RS51 ' RESISTOR, 750 OHM 8395202142 | 1
. ' "R52 RESISTOR, VARIABLE, 1K { 8315201349 1 1
o RS3 - - l RESISTOR, 1K o 8395202088 | 1
B 1 R54 R "~ IRESISTOR, 4.7K , 8395202111 ] 1
RES RESISTOR, 47K 839520-2080 | 1
R56 RESISTOR, 1K 83.9620-2088 | 1
RS? RESISTOR, 2.7K | 8385202008 | 1
RS8 , ' RESISTOR, 27k -~ A — YT
= | RS9 - RESISTOR, 240 OHM 8398202133 | 1
- R60 ‘ RESISTOR, 1.8K 839620-2147 { 1
RE1 RESISTOR, 620 OHM 8395202141 | 1
4 /62 | RESISTOR, 2.7K v 8395202008 | 1
R63 ’ , RESISTOR, 20K 83-1520.8501 | 1
R64 . ‘ . | RESISTOR, 6.8K . 8395202097 | 1
_ R65 - | RESISTOR, 20 OHM 8395202233 | 1
o R66 RESISTOR, 270K, 1/2W 8395207393 | 1
R67 cTs 567-21-06-1 RESISTOR, VARIABLE, 1K 83.3520-1608 | 1
R68 ' ' RESISTOR,; 360 OHM , , 8395202136 | 1
R69 ’ RESISTOR, 360 OHM : 839520-2136 | 1
R70 RESISTOR, 240 OHM 8395202133 | 1
R71 RESISTOR, 360 OHM 83965202136 | 1
R72 ' l RESISTOR, 1.5k " 8306202117 § 1

i
{
H
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- PARTS LIST 12578 | PL 672100 e
mmmm Division . CODE IDENT | SHEET g OF 14 REV
: -8 FCSOTA TING AND FAPICTUNE (0. TITLE N ) oy CAT. NO.
FIND NO.- DESIG | MFG NAME | MFG PART NO. NOMENCLATURE OR DESCRIPTION CAT. NO. |oOTY
'''''' ,' R74 ' RESISTOR, 7.5K 8395202156 | 1
' R75 RESISTOR, 560 OHM 8395202140 | 1
R76 ’ ' RESISTOR, 820 OHM . 8395202115 | 1
R - R79 ] RESISTOR, 820 OHM 8395202115 | 1
R8O o RESISTOR, 6.8K 8395202007 | 1
B 1 mer I | - | , 6.8K ) 339520.2“7‘ 1
R82 RESISTOR, 3.9K 83-9520-2086 | 1
— E R83 ‘ RESISTOR, 1K 839520-2088 | 1
,,,,, S R84 RESISTOR, 1K 83-9520-2088 | 1
i R8S . ' RESISTOR, 1K e WFm 1
LA R86 RESISTOR, 240 OHM ' 8396202133 | 1
8 RB? _ [REsisTOR, 2.2¢ : 8395202110 | 1
Res RESISTOR, 2.2K 8395202110 | 1
- 'R89 RESISTOR, 2.2K ‘ 8395202110 | 1
R9O RESISTOR, 2.2K 8305202110 | 1
R91 _ {RESISTOR, 2.2k 8395202110 | 1
T R92 : { RESISTOR, 2.2K ( 83-9520-2110 | 1
- R3 RESISTOR, 2.2K : " 8395202110 | 1
R4  RESISTOR, 360 OHM ‘ 8385202138 | 1
R95S _ /RESISTOR, 240 OHM 8395202133 | 1
RO -+ ! RESISTOR, 240 OHM 8395202133 1
RO7 § I resisToR, 1x ' 83-9520-2088 | 1
R99 . | I RESISTOR, 360 OHM ' . 8395202136 | 1
oot i . {

4 . - . B S - Cem—
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| 12578 PL 672100 o
inc L PARTS LIST CODE IDENT | SHEET 9 F 14 REV
8- DINESOTA FINING AND SANUFACTURING (0. TITLE CAT. NO.
LOGIC PC BOARD ASSEMBLY
FIND NO.- DESIG { MFG NAME | MFG PART NO. ~ NOMENCLATURE OR DESCRIPTION ~ car. NO. forY
R100 RESISTOR, 240 OHM 8395202133 | 1
. R101 RESISTOR, 100 OHM 8395202084 | 1
/102 _ |RESISTOR, 360 OHM 83-9520-2136 | 1
B R104 RESISTOR, 350 OMM 8395202136 | 1
o 4 wmoes L} |resisTOR. 1000HM . 8395202094 | 1
R106 BOURNS 3350W-1-501 RESISTOR, VARIABLE, 5000HM 83-1520-1610 | 1
R107, R111 cTS €222 |RESISTOR, VARIABLE 100 - 100 OHMS CONCENTRIC 83-1520-1611 | 1
R108 ‘ RESISTOR, 27 OHM : 83-9520-2236 | 1
R108 RESISTOR, 106 OHM : 8385202004 | 1°
———R110—————| BOURNS———| —3350W-1-501 | RESISTOR, VARIABLE, 500 OHMS — e e 831520-1610-1 1
R112 RESISTOR, 27 OHM 8395202236 | 1
R113 cTs $67-21-06-2 RESISTOR, VARIABLE, 50K 83-3620-1812 | 1
Ea R114 RESISTOR, 330 OHM 83-9520-2001 | 1
- a1 TRANSISTOR, 2N3638 : 83-1630-2155 | 1
P Q2 TRANSISTOR, 2N3868A . ' 8315302261 |
a3 TRANSISTOR, 2N3850A ' 8315302261 | 1
Q4 TRANSISTOR, 2N3850A 83-1530-2261 | 1
- as TRANSISTOR, 2N3859A 83-1530-2261 | 1
a6 TRANSISTOR, 2N3850A o | 8315302261 | 1
, a7 TRANSISTOR, 2N3850A \ 83-1530-2261 | 1
a8 | TRANSISTOR, 2N3858A . 83-1530-2261 { 1
: 1 oo | MOTOROLA | MPUI33  TRANSISTOR : ' 83-1530.2456 | 1
ato ' "TRANSISTOR, 2N3859A 83-1530:2261 | 1
. an TRANSISTOR, 2N3858A T 83-1530-2261 | 1




DOCID: 3700720 :
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. PARTS LIST ‘2578 PL 67-21-00 D
m Mincom Division CODE IDENT SHEET 10 OF 14 REV
B-5-6 mumeson memc ao sasacmc . | TITLE : CAT-NO.
* LOGIC PC BOARD ASSEMBLY
FIND NO.- DESIG | MFG NAME | MFG PART NO. NOMENCLATURE OR DESCRIPTION CAT. NO. [QTY
o Q12 TRANSISTOR, 2N3859A 83-1530-2261 | 1
Q13 TRANSISTOR, 2N3859A 83-1630-2261 | 1
Q14 TRANSISTOR, 2N3859A 83-1530-2261 | 1
) Q15 TRANSISTOR, 2N3859A 83-1530-2261 | 1
— Q16 TRANSISTOR, 2N3859A 83-1630-2261 | 1
— 74—».— Q1 - 1 TRANSISTOR, 2N3869A - 83-1530-2261 | 1
Q18 TRANSISTOR, 2N3859A | 83-1530-2261 | 1
— E Q18 TRANSISTOR, 2N3859A 83-1630-2261 ] 1
<} St  IEEC IXCL-NON-CRBBL- §SWITCH, PUSHBUTTON 83-1660-6626 | 1
240A _
. g £ §2- - EEC———IXCL-NON-CRBBL- ., BUTTON 83-15505626 | 1
_ 3 240A .
s3 IEEC {XCL-NON-CRBBL- | SWITCH, PUSHBUTTON 83:1550-5626 | 1
240A
—— sS4 IEEC IXCL-NON-CRBBL- | SWITCH, PUSHBUTTON 83-1560-5626 | 1
s 240A :
S5 IEEC IXCL-NON-CRBBL- |SWITCH, PUSHBUTTON 83-1660-5626 | 1
240A
S6 IEEC ‘ ;xcn.—non-cnss:.- SWITCH, PUSHBUTTON 83-1550-5626 | 1
s7 IEEC IXCL-NON-CRBBL- | SWITCH, PUSHBUTTON 83-1550-5626 | 1
. 240A
: u1 INTEGRATED CIRCUIT, SN74107 83-15308163 | 1
. U2 INTEGRATED CIRCUIT, SN7402 83-15308145| 1
- u3 INTEGRATED CHRCUIT, Si 8315308145 | 1
7] INTEGRATED CIRCUIT, SN7402 83-15308145 | 1




PARTS LIST 12578 |PL e72100 0
' mmimm nivisinn CODE IDENTY SHEET 19 OF 14 REV
monesyn neass o mancroms . | TITLE ] - CAT. NO:
, ~ LOGIC PC BOARD ASSEMBLY
o FIND NO.- DESIG | MFG NAME | MFG PART NO. NOMENCLATURE OR DESCRIPTION CAT. NO. |OTY
" us INTEGRATED CIRCUIT, SN7463 8315308149 | 1
ué INTEGRATED CIRCUIT, SN7420 83-1530-8088 | 1
u7 INTEGRATED CIRCUIT, SN7420 83-15306089 | 1
- us INTEGRATED CIRCUIT, SN7420 8315308089 | 1
— BT S 1 B _LINTEGRATED CIRCUIT, SN7402 . 83-15308145 § 1
u10 INTEGRATED CIRCUIT, SN7463 ‘8315308149 | 1
s Ut INTEGRATED CIRCUIT, SN7400 83-1530-8060 } 1
= § : ui2 INTEGRATED CIRCUIT, SN7402 8315308145 | 1
8 u13 INTEGRATED CIRCUIT, SN7404 83-1530:8142 | 1
B E U4 INTEGRATED CIRCUIT, SN7410 — -4 8315208143 } 1
) s uIs INTEGRATED CIACUIT, SN7410 8315308143 | 1
u1s /" \NTEGRATED CIRCUIT, SN7402 8315308145 | 1
N u1? ‘H INTEGRATED CIRCUIT, SN74107 8315308163 | 1
- uis INTEGRATED CIRCUIT, SN74107 83-1630-8163 | 1
"1 u19 ‘INTEGRATED CIRCUIT, SN7408 83-15308147.§ 1
u20 ‘INTEGRATED CIACUIT, SN7420 83-1530-8069 | 1
,,,,, u21 INTEGRATED CIRCUIT, SN7402 83-15308145 | 1
' u22 INTEGRATED CIRCUIT, SN7411 83-15308148 | 1
u23 INTEGRATED CIRCUIT, SN7400 83-1530-8060 | 1
: u24 INTEGRATED CIRCUIT, SN7402 8315308145 | 1
u2s INTEGRATED CIRCUIT, SN72741 83-15308158 | 1
’ u26 INTEGRATED CIRCUIT, MC1303 83-15308186 | 1
v27 3 INTEGRATED CIRCUIT, SN7402 8315308145 | 1
u2s. l“ INTEGRATED CIRCUIT, SN7410 83-15308143 } 1
N




DOCID: 3700720
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| PARTS LIST 12578 | PL @720 o

' mmmcm Division ~ CODE IDENY | SHEET 12 OF 14 REV

! Y | HITLE CAT. NO.
LOGIC PC BOARD ASSEMBLY

FIND NO.- DESIG | MFG NAME | MFG PART NO. | NOMENCLATURE OR DESCRIPTION CAT. NO. | 1Y/
u29 ’ ~ |INTEGRATED CIRCUIT, SN7408 83-15308147 | 1
u3o INTEGRATED CIRCUIT, SN7410 8315308143 | 1
U3 INTEGRATED CIRCUIT, SN7400 83-1530-8060 | 1
u32 INTEGRATED CIRCUIT, SN7411 8315308148 | 1
L 33 ' 1 _ 1 | INTEGRATED CIRCUIT, SN7400 : | 83-1530-8060 | 1
R A ' , CAPACITOR,.05UF, 1 8315102307 | 1
2 cas CAPACITOR, .05UF ' 83-1510-2307 § 1
5 C39 CAPACITOR, .05UF 83-1610-2307 | 1
c40 , v CAPACITOR, .O5UF 83-1510-2307 | 1
= 4 R b JCAPACITOR, OBUF — - - e 18315102307 |1
- ca2 - CAPACITOR, .0SUF 83-1510-2307 | 1
c43 v { CAPACITOR, .O5UF 83-15610-2307 | 1
== Cas | CAPACITOR, .06UF 83-1510-2307 | 1
i cas ‘ ' CAPACITOR, .06UF ) 83-1510-2307 | 1
i cas  CAPACITOR, .05UF 8315102307 | 1
ca7 '  CAPACITOR, .05UF 83-1510-2307 | 1
cas  CAPACITOR, .05UF 83-1510-2307 | 1
et ca9 | CAPACITOR, .05UF 83-1510-2307 | 1
| €50 | CAPACITOR, .05UF 83-1510-2307 | 1
, cs51 o . ECAPACWOR, .O5UF “ | 831510.2307 | 1
A cs2 | - CAPACITOR, .05UF : 83-1510-2307 } 1
cs3 ; CAPACITOR, .0SUF 83-1510-2307 | 1
. c54 : | CAPACITOR, 05UF 8315102307 | 1
Cs5 r - l CAPACITOR, .0BUF : - 83-1510-2307 § 1

1 ; 1

-------i---_-_-----
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| PARTS LIST 12578 PI. 67-21-00 D

mm;m Division CODE IDENT | SHEET 13 OF 14 REV |
i TNNCSOT e a0 manusacrs oo TITLE — CAT. NO.
‘ LOGIC PC BOARD ASSEMBLY :
!’ | _FIND NO.- DESIG | MFG NAME | MFG PART NO. NOMENCLATURE OR DESCRIPTION CAL NO. | TY
-~ " cs6 CAPACITOR, .0UF . 83-15102307 | 1
' cs7 CAPACITOR, .05UF 8315102307 | 1
i css CAPACITOR, .05UF 83-1510-2307 | 1
‘ Cs9 : CAPACITOR, .05UF 8315162307 | 1
- cso CAPACITOR, .05UF -}-831510-2307-1 ¢
. _7L €81 T CAPACITOR, .05UF : 83-1510.2307 | 1
=t ce2 CAPACITOR, .05UF | 83-1610-2307 § 1
i 63 ~ JcaraciTor, .osuF : 83-15102307 | 1
c84 ‘ CAPACITOR, .O5UF 8315102307 | 1
C65 CAPACITOR, .Q5UF - : e 8316102307 | 1
— }. ces CAPACITOR, .05UF 83-1510-2307 | 1
B e ce7 : CAPACITOR, .0SUF 8315102307 | 1
s c7e CAPACITOR, .05UF 83-15102307 | 1
- c77 CAPACITOR, .02UF 83-1510-1008 | 1
c78 CAPACITOR, .G2UF 83-1510-1008 | 1
c79 ; CAPACITOR, .02UF 83-1510-1008 | 1
Cs80 CAPACITOR, .05UF , 83-1510-2307 | 1
; _ c81 CAPACITOR, .02UF | s31510-1008 | 1
c82 CAPACITOR, .05UF - 8315102307 | 1
: VR1 : ZENER DIODE, 2N754A, 6.8V 83-1530-0097 | 1
DSt IEEC - 4622-24V-20MA LAMP 83-1550-1914 | 1
| DS2 ; IEEC ' 4622-24V20MA LAMP ; 83-1550-1914 | 1
o Ds3 | IEEC 14622-24V20MA | Lamp ‘ 83-1550-1914 | 1
bl DS4 - .| eec - [ 4622:24v-20MA LAMP 83-1550-1914 | 1
+ i
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m mmmm nivisinn ) CODE IDENTY SHEET 14 OF 14 REV
TASNICSITA PRISING AND BAANUFACTURING CD. TITLE CAT.NO:
LOGIC PC BOARD ASSEMBLY
; FIND NO.- DESIG | MFG NAME | MFG PART NO. NOMENCLATURE OR DESCRIPTION CAT. NO. [OTY
DS5 "IEEC 4622-24V-20MA LAMP 83-1550-1914 | 1
0S6 IEEC 4622-24V-20MA LAMP 83-1550-1914 1 1
DS?7 IEEC 4622-24V-20MA LAMP 8345504914 1

i
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N o PARTS LIST 12578
Mlincom Division — e

L c‘ogs IDENT. J
FYILE

[PL ez Tl

T CAT. NO. -

) REPRODUCE HEAD PREAMPUFIER ASSEMBLY

“'MiG‘PkRT’NQ

=== -FIND-NO=DESIG-

Qu_?s* mut

M nﬁmumwu OR ossemm

D Bl

67 22—01

‘| BIRNBACH | -727.

| MOLEX

1884 © T
. BURNDY

YEC110

kc BD DETAIk msm
SLAMP - .

SCREW, Pn-;@ssz X716
ASHER, FLNO. &

CABLE, COAX
WIRE, 22GA, BLK
Jconvact PIN= -

VIO 0O N DN DWW N

38

“R10

R13

|-

ORI
R12

RCOYGF202S -
RCO7GF431)
RCO7GF 3840
RCO7GF202)
RCOIGF364)
RCO7GF202)
RCO7GF431
.1 RCO?GF431)
. RCO7GF364)
- RCO7GF2024

. JFERRULE, BLUE (COAX SHIELD TERM.) _
- RCDTGFage | RESISTOR, 280K, 174w, 5%
| RESISTOR, 20K, 1/aw, 5%

. ‘l... ..o

REGISTOR, 435ONM, 1/aw, 5%

: m maﬂu,mm 5%

RESISTOR, 360K, 1/4W, 5%
RESISTOR, 2:0K, 1/4w, 6%
RESISTOR, 360K, 1/4w, 5%
RESISTOR, 2.0K, 1/4W, 5%
RESISTOR, 430 OHM, 1/4W, 5%
RESISTOR, 430 OHM, 1/4w, 5%
RESISTOR 360K; aNEx

RESISTOR, 20K, 1AW, 5% . .
| RESISTOR, 68K 1/4W, 6% .

-{ “gate 3011

&3b%61-4375

©yre
i

| - 8306000181 |

4
1
1
1
mﬁa 1
839520:2183] 1
Wmus 1
"830820-2183 | 1
8395202148 | 1
* 8395202138 | 1
- 8395202138 | 1
mzws 1
nmztw AR

1

RIg - RESISTOR, 68K, 1/4W, 5% _ e -1 8395202118 1
SRS T RESISTOR, 68K, 1/4w sx L 1 saesso2rigf

_saghzozngf 1 |
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CTITLE

_ REPRODQCE HEAD PR&AMPI;IF'ER ASSEMBLY

C',A'T-.' N.Of :

nocm 3700720 | L - - )
- : . — 12578 [PL ez . . [w |
PARTS ""ST - CODE IDENT | SHEET 2 OF 7 V.

Ri6’

B T e 1 L,

CQMPONENTS

MPONENTS |

.COMPONENTS | -

ut - | motorota |:
o ‘MOTOROLA |
MOLEX

MFG FAIT NO

——— —-—Omm;.r

| MCi303L
. 1625201
10 , 6726008
' A B " Gseom -
2 - GSC128

- uomﬁncuiuui ol pescmileu

cm NO. otv .

Eo nes«sma eex 1/4w 5%
cml‘roa,.wr«,w S

JcapaciTon, 22uF, 20v
INTEGRATED CIRCUIT, 14 PIN
|INTEGRATED CIRCUIT, 14 PIN
(CONNECTOR

MARKER, P18

INNERO71 GREEN *
OUTER:128 BLUE

J|WIRE, 22GA, RED

“{wire, 22 6a, GREEN

| SLEEVING, lNSULATION 22GA TEFLON

» TSD4-20-226 cAPACﬁ‘oa 22UF, 20V
v .wmrma ssu# 20v.
TsDa-303%6 - |CAPACITOR; 23UE; 20v
200 JCAPAGITOR,G80RF
. T5D4.20-226 > | CAPACITOR, 22UF; 20v

3&9520-2:13
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b
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smmim Divisio CODE IDENT | SHEET 1 OF g . REV
; m TITLE CAT. NO.
; RECORD/REPRODUCE PC BOARD ASSEMBLY
FIND NO.- DESIG | MFG NAME | MFG PART NO. NOMENCLATURE OR DESCRIPTION _ _CAT. NO. oY
R c1 -7 CAPACITOR, 10UF, 20V 83-15106396 | 1
c2 CAPACITOR, 1.0UF, 35V 8315106390 | 1
c3 CAPACITOR, 10UF, 20V 8315106396 | 1
c4 JCAPACITOR, 10UF, 20v 8315106306 { 1
=1 c5 CAPACITOR, 68UF, 20v —}-8315106211{ 1
S 6 i I CAPACITOR, .O47UF, 150V, 5% 8315104249 | 1
¢ CAPACITOR, .68UF, 50V, 10% | 8315104388 | 1
= c8 CAPACITOR, 2.7UF, 50V, 20% 8315104306 { 1
S 5 co _[caPacITOR, .22uF 83151043296 | 1
& E c10 . _JCAPACITOR, .022UF, 200V. 10% | s3is104237 | 1
e c1 CAPACITOR, .33UF, 50V, 5% 83-15104389 | 1
S c1z CAPACITOR, 2UF, 50V, 5% 8315108200 | 1
c13 CAPACITOR, .0A7UF, 50V, 5% 83165104248 § 1
S c14 CAPACITOR, .012UF, 200V, 5% 8315104234 | 1
- cis CAPACITOR, .1UF, 60V, 5% 8315104310 | 1.
, ci6 CAPACITOR, 1UF, 50V, 10% 8315104270 | 1
i c17 CAPACITOR, .022UF, 200V, 10% 8315104237 | 1
e cis CAPACITOR, .005UF 200V, 5% 83-15104244 | 1
[ c19 CAPACITOR, .068UF. 100V, 10% 8315104332 | 1
' c20 CAPACITOR, 1UF, 50V, 10% 8315104270 | 1
c21. CAPACITOR, .01UF, 200V, 5% 83-15104233] 1
c22 CAPACITOR, .002UF, 200V, 5% 8315104362 | 1 |
c23 acar-;\wun .08BUF, 100V, 10% : 83-15104332 | 1
% 1

1L




DOCID: 3700720
3
‘ 12578 PL 67-23-00 K
PARTS LIST CODE IDENT | SHEEY 2 OF & | rev
! 0 masracronme .4 FITLE ' ; CAT.NO. |
! RECORD/REPRODUCE PC BOARD ASSEMBLY
FIND NO.- DESIG | MFG NAME | MFG PART NO. | NOMENCLATURE OR DESCRIPTION s CAT. NO. |OTY
‘"" c2e CAPACITOR, 1UF, 50V, 10% 83.15104270 | 1
; c25 CAPACITOR, 680PF 83-1510-5200 {. 1
| c26 CAPACITOR, .0018UF, 200V 83-1510-6005 | 1
. ' c27 CAPACITOR, 22UF, 20v - : 83-151063%8 | 1
— c29 CAPACITOR, 3.3UF, 26V | 8315106393} 1.
N T c30 CAPACITOR, 6B0PF : 83-15105200 | 1
g c32 CAPACITOR, 88UF, 20V _ | 83-15106211 | 1
c33 CAPACITOR, 68UF, 20V 83-15106211 | 1
c34 CAPACITOR, 22UF, 20V 83-15106308 | 1
c40 v CAPACITOR, 88UF, 20V 83-15106211 | 1
ca ‘|caraciTOR, 10PF 83-15106180 § 1
‘ c42 CAPACITOR, 33PF 8315105106 | 1
— ca3 CAPACITOR, 68UF, 20V 8315106211 | 1
<L (77 CAPACITOR, 1.0UF, 35V 8316106390 ] 1
cas5 CAPACITOR, 3.3UF, 25V 83-15106303 | 1
- ca6 CAPACITOR, 10UF, 20V 83-15106306 | 1
Py c48 CAPACITOR, 820PF 83-15105124 | 1
5 ca9 CAPACITOR, 1.0UF, 35V 83-1510-6380 | 1
Cc50 1 . CAPACITOR, 3.3UF, 25V , 83-15106393 | 1
cs1 : CAPACITOR, 10UF, 20V 83-15106396 | 1
c52 CAPACITOR, 1.6UF, 35V : 83-15106391 | 1
= 53 CAPACITOR,500PF, 800V | 83161051200 1 |
]
=




BN S, 0 A SN EN SN A5 DR BN N G0 BN R D Em BN =S
' . ' 12578 PL 672300 K
| 0¥ Mincom Division | "ARTS HST cooeoent [sweer 3 or g leev]
. reemmee e nmnoas | T ReCORD/REPRODUCE PC BOARD ASSEMBLY CAT. NoO.
' FIND NO.- DESIG | MFG NAME | MFG PART NO.|  NOMENCLATURE OR DESCRIPTION car NO. | o1y
Cs4 CAPACITOR, .0018UF -83-1510.6006 | 1
, css . ‘ CAPC ITOR, 130PF : 8315105274 | 1
CR1 DIODE, 1N@14 83.1530-083 | 1
- L1 NYTRONICS WEE-33000 INDUCTOR, 33MH 83-1540-0658 | 1
e I . = - - - |INDUCTOR; 2.2MH : +-83-15400805 T 1
1 L3 INDUCTOR, 18MH : 83-1540-0804 | 1
L4 |npucror, 1.2mH 8315400008 | 1
i Ls INDUCTOR, 8.2MH 8315400801 | 1
L6 : ‘ - {INDUCTOR, 820UH 83-15400646 | 1
L8 INDUCTOR, 330UH 8315400541 | 1
L9 INDUCTOR, 4.7MN 8315400897 | 1
L10 INDUCTOR, 100UH 83-1540.0535 | 1
£ Lt ’ ' INDUCTOR, 220UH 83-15400530 { 1
. L12 : INDUCTOR, 680UH (VAR.) 83-1540.0539 { 1
M1 A METER-VU , | 8315503074 | 1
. a1  TRANSISTOR, 2N3843 83-1530-2234 | 1
— Q2 TRANSISTOR, 2N4360 83-1530-2294 | 1
a3 i TRANSISTOR, 2N4360 : : 83-1530.2204 | 1
' Q4 TRANSISTOR, 2N4360 83-1530-2294 | 1
as _ TRANSISTOR, 2N4360 : 83-1530.2204 | 1
- 4
1
Ege,
f : i i

L
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I
PARTS LIST 12578 PL 67-23-00 K
: m Mincom Division CODE IDENT | SHEET 4 OF g REV
HTLE - CAT. NO.
; ' v RECORD/REPRODUCE PC BOARD ASSEMBLY
FIND NO.- DESIG | MFG NAME | MFG PART NO. NOMENCLATURE OR DESCRIPTION CAT. NO. |OTY
Qs TRANSISTOR, 2N4360 8315302204 | 1
Q7 TRANSISTOR, 2N3643 83-1530-2234 | 1
Qs TRANSISTOR, 2N3643 8315302234 | 1
e as TRANSISTOR, 2N3859 83-1530-2094 | 1
ey, | a0 TRANSISTOR, 2N4360 | 83-1530-2294 | 1
. R1 RESISTOR, 510 OHM, 1/2W, 2% 83-16520-7364 | 1
R2 RESISTOR, 51K, 1/4W, 5% 8386202169 | 1
| Rs RESISTOR, 1K, 1/2W, 2% 8315207176 | 1
R4 RESISTOR, 120 OHM, 1/4W, 5% 8386202103 | 1
-} Bs RESISTOR, 18K, 1/4W, 5% 8385202114 | 1
R6’ RESISTOR, 18K, 1/4W, 5% 8385202114 | 1
: R7 RESISTOR, 18K, 1/4W, 5% 8396202114 1
; R8 RESISTOR, 18K, 1/4W, 5% 8395202114 | 1
T R9 RESISTOR, 18K, 1/4W, 5% 8395202114 | 1
““‘”" R10 RESISTOR, 2.7K, 1/4W, 5% 8395202111 | 1
R11 RESISTOR, 51 OHM, 1/4W, 5% 8395202126 | 1
R12 BOURNS RESISTOR, 1K TRIMPOT, 1/4W, 5% 83.1520-1684 | 1
— R13 BOURNS RESISTOR, 200 OHM TRIMPOT, 1/4W, 5% 83-1520-1582 | 1
R14 RESISTOR; 2.4K, 1/4W, 5% 8395202149 | 1
R15 RESISTOR, 51 OHM, 1/4W, 5% 8395202126 | 1
R18 BOURNS RESISTOR, 1K TRIMPOT, 1/4W, 5% 8315201584 | 1
R17 BOURNS RESISTOR, 200 OHM, TRIMPOT, 1/4W, 5% 831520-1582 | 1




SE SR AN, A% BA GE NN OR R BN NS NS A0 BN GO ER WE R .
! : ' '
W CODE IDENT | SHEET 5 OF g REV
-G INNESOTA TRNING AND SANMIFACTURING CO. TITLE - . CAT. NO.
RECORD/REPRODUCE PC BOARD ASSEMBLY

_— _EIND NO.- DESIG | MFG NAME | MFG PART NO. | == NOMENCLATURE OR DESCRIPTION ] car.nNO. | TY
R19 : RESISTOR, 2.4K, 1/4W, 5% ) 83-0520-2140 | 1
R20 ' : RESISTOR, 51 OHM, 1/4W, 5% 83.8520.2126 | 1
R21 BOURNS RESISTOR, 1K TRIMPOT, 1/4W, 5% | 8315201584 | 1
- R22 BOURNS [RESISTOR, 200 OHM, TRIMPOT, 1/4W, 5% { s3-1520-1582] 1
R2s : ‘ RESISTOR, 51 OHM, 1/4W, 5% - : 8395202126 | 1
- R26 1 BOURNS .  RESISTOR, 1K TRIMPOT, 1/4W, 5% 18315201584 1 1
R27 BOURNS RESISTOR, 200 OHM TRIMPOT, 1/4W, 5% ‘ 83-1520-1582 { 1
R28 . RESISTOR, 12K, 1/4W, 5% 8395202158 | 1
B 1 Rr2e RESISTOR, 1K, 1/4W, 5% - oo 8385202088 | 1
R30 RESISTOR, 51 OHM, 1/4W, 6% 8395202126 | 1
: R31 2 BOURNS RESISTOR, 1K TRIMPOT, 1/4W, 5% 83-1520-1588 | 1
— R32 BOURNS RESISTOR, 200 OHM, TRIMPOT, 1/4W, 5% 8315201682 | 1
e R33 , RESISTOR, 36K, 1/4W, 5% 83-9620-2166 | 1
R34 ~ . RESISTOR, 100K, 1/4W, 5% 8395202119 | 1
R35 RESISTOR, 1K, 1/4W, 5% 8395202088 | 1
o " R36 CTs WA1066-62716 | RESISTOR, 2K POT, 1/4W, 5% 8315201813 | 1
w R37 cTs WA1065-62715 [ RESISTOR, 5K POT, 1/4W, 5% 83-1520-1614 | 1
R38 { " | RESISTOR, 1K, 1/4W, 6% 8395202088 | 1
i R39 } " IRESISTOR, 330 OHM, 1/4V/, 5% 839520-2091 | 1
] R40 ; | RESISTOR, 610K, 1/4W, 5% : 83.9520-2186 | 1
. R4t ' t RESISTOR, 330K, 1/4W, 5% 8395202124 | 1
o R42 o RESISTOR, 330 OHM, 1/4W, 5% 8395202001 | 1




DOCID: 3700720

E: .
m Mincom “Mii_"ﬂ — _CODE mzm_ SHEEY 6 orua' — REV
v . _ RECORD/REPRODUCE PC BOARD ASSEMBLY.
L FIND NO.- DESIG | MFG NAME | MFG PART NO. NOMENCLATURE OR DESCRIPTION CAT. NO. | 1Y
! R43 RESISTOR, 610 OHM, 1/2W, 2% 8315207354 | 1
R44 RESISTOR, 1.5K, 1/2W, 2% 83-1520-7217 | 1
R45 RESISTOR, 500 OHM TRIMPOT, 1/4W, 5% 8315201583 | 1
,,,,, R46 RESISTOR, 10K, 1/4W, 5% 8395202112 | 1
e R4g RESISTOR, 3.3K, 1/4W, 6% 8396202096 | 1
- | Rag i i RESISTOR, 100K POT, 1/4W, 5% 8315201539 | 1
R50 RESISTOR, 100K, 1/4W, 6% 8395202119 | 1
= RE1 [RESISTOR, 10K, 1/4W, 5% 8395202112 | 1
R52 RESISTOR, 2.2K, 1/4W, 5% 8395202110 | 1
RS3 RESISTOR, 8. OHM, 1/4W, 6% | s30s202128 } 4
RS54 RESISTOR, 10K, 1/4W, 5% 8395202112 | 1
RS5 RESISTOR, 2K, 1/4W, 5% 8385202148 | 1
R56 RESISTOR, 750 OHM, 1/4W, 5% 8395202142 | 1
- R57 RESISTOR, 510 OHM, 1/4W, 5% 8396202130 | 1
= R58 RESISTOR, 100K, 1/4W, 5% : 8395202119 | 1
R59 RESISTOR, 500 OHM TRIMPOT, 1/4W, 5% 83-1520-1583 | 1
| R6O RESISTOR; 1.5K, 1/4W, 5% 8395202117 | 1
- R61 RESISTOR, 620 OHM, 1/4W, 5% 8385202141 { 1
R62 RESISTOR, 1.5K, 1/2W, 2% 83-1520-7217 | 1
R63 RESISTOR, 10K, 1/4W, 5% 8395202112 | 1
R64 "IRESISTOR, 330 OHM, 1/4W, 5% 8385202091 | 1
R6S RESISTOR, 330 OHM, 1/4W, 5% 83-9520-2091 | 1




1257 67-23-00 ° K

_ o PARTS LIST 2578 | PL N S

V8 e e sonwencime .| TITLE e A D/REPRODUCE PC BOARD ASSEMBLY CAT. NO.

e | FIND NO.- DESIG | MFG NAME | MFG PART NO.|  NOMENCLATURE OR DESCRIPTION L CAT..NO. {orFY
’ s1 CONTINENTAL] GF-124pC ITCH, SLIDE 83-1560-5624 | 1
b s2 CONTINENTAL] GF-124PC mn’cu, SLIDE 83-1560-5624 | 1
ﬁ s3 CONTINENTAL] GI-141-PCSPDT  |SLIDE SWITCH, SYDEWYNDER, METER 83-1550-5625 | 1
] T | MINCOM - 6723162 [MATCHING TRANSFORMER, 600 OHM - 600 OHM 83:3540-1349 | 1
U1 MOTOROLA INTEGRATED CIRCUIT, MC1303L DUAL PREAMPLIFIER 83-1530-8166 | 1
- u2 _FAIRCHILD UBE7700303  |INTEGRATED CIRCUIT, UA709, OP AMPLIFIER 8315308074 | 1
1 PC BOARD DETAIL, PC3780 1
2 67-23-02 BRACKET 1
3 67-23:03 FRONT PANEL . 1
4 ELMA 020-322 KNOB 8312700885 | 2
5 ELMA 044-302 NUT COVER 8312700886 | 2
o 6 ELMA 040-302 CAP-KNOB, BLACK ' 8312700054 | 1
= 7 ELMA " 040-301 CAP-KNOB, GRAY s31270.0087 | 1
- 8 AMATOM 6103-B-04404 | CAPTIVE SCREW 83-9260-0305 | 2
' ] : SCREW-100°, 2-56 X 3/8 8392600261 | 2
10 - NAS820-2  WASHER, FL, NO. 2 83-0261-4001 | 2
n MS35338-39 | WASHER, LOCK 8392614301 | 2
12 NASE71-2 | NUT, 266 8392602206 | 2
13 MS35206-204 | SCREW, PH, 2-56 X 3/16 8302604501 | 2

E 14 CABLE-TW SHIELDED PAIR, 22" 8379100528 ] AR
el 15 FERRULE, INNER 8396000017 | 3
; 16 i FERRULE, OUTER 83-9690-0088 | 3

§
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PARTS LIST 12578 PL 672300 K

, Mincom Division | CODE IDENT | sweer 8 OF 8 REV
-@-@ MINCSOTA G AnD masurcTorwG 0. | TITLE ] : CAT. NO. T
| RECORD/REPRODUCE PC BOARD ASSEMBLY .

’ FINDNO- DESIG | MFG NAME | MFGPAIT NO. A YN/!GOAMENC”I.AIU-RE OR DESCRIPTION CAT. NO. | OTY

17 " {SCOTCHTITE - 1" LG 8379100275 | AR
18 ' WIRE, 24 GA WHT 3” 8379100382 | AR
19 : TRANSISTOR CONVERSION PAD - Q9 8396900191 | 1

L8 WO LW
;
|
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PARTS LIST ‘12578 PL 87-24-00 '
: CODE IDENT | SHEEY 1t _OF 14 ReV]
nscsom oeme o wmmcrms .| WTLE (116 pC BOARD ASSEMBLY CAL. NO.

FIND NO.- DESIG | MFG NAME | MFG PART NO. NOMENCLATURE OR DESCRIPTION CAT. NO. |oTY
c2 CAPACITOR, .05UF, 10V 8315102307 | 1
c3 CAPACITOR, 10UF, 20V 8315106306 | 1
ca CAPACITOR, 22UF, 20V 8316106398 | 1
c5 CAPACITOR, 22UF, 20V 83-15106388 | 1
) | CAPACITOR, .01UF 83-1510-1048 | 1 -
cs JCAPACITOR, .O1UF 83-1510-1048 | 1
ce CAPACITOR, .22UF 8315106004 | 1
cwo CAPACITOR, 1.0UF 8315104498 | 1
o1 CAPACITOR, .1UF BI151044091 1
c12 CAPACITOR, 5UF 83-15104208 § 1
c13 CAPACITOR, 58UF, 20V 8315106280 ] 1
c14 | CAPACITOR, 56UF, 20V 83-1510-6260 } 1
c15 CAPACITOR, 10UF, 20V 8315106306 ] 1
c1? CAPACITOR, .05UF, 10V 8315102307 | 1.
ci8 CAPACITOR, 10UF, 20V 8315106396 ] 1
c18 CAPACITOR, 22UF, 20V 83-151063%8] 1
c20 CAPACITOR, 22UF, 20V g3-15106:08| 1
c21 CAPACITOR, 100PF 83-151056186] 1°
c22 CAPACITOR, .022UF 83-15104459| 1
c23 . CAPACITOR, .0038UF 83-15106020] 1
C24 _CAPACITOR, .0038UF 83151060201 1-
€25 CAPACITOR, B8UF, 20V 8315106711} 1
c26 % CAPACITOR, 68UF, 20V 8315106211} 1

i
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) . L PARTS LIST 12578 |PL oo N
m m'mm nmg — CODE IDE SHEEY 2 CAI: =
MONITOR PC BOARD ASSEMBLY .
FIND NO.- DESIG | MFG NAME | MFG PART NO. NOMENCLATURE OR DESCRIPTION CAT. NO. | oOrY
c27 CAPACITOR, 68UF, 20V 83-15106211 | 1
c28 CAPACITOR, 68UF, 20V 8315106211 | 1
c29 CAPACITOR, 47UF, 20V 8315106198 [ 1
Cao CAPACITOR, .1UF 8315104499 | 1
c3t 1 1 _JcAPACITOR, .1UE 18315104499 1 1
— 1 c2 CAPACITOR, .1UF | 8315104499 | 1
¢33 {CAPACITOR, 15UF, zov 8315106397 | 1
C34 CAPACITOR, 15UF, 20V 831510607 | 1
C35 CAPACITOR, 820PF 8315105124 | 1
C36 fCAPACITOR, 10UF, 20V 8315108306 | 1
c37 CAPACITOR, S6UF, 20V 83-15106260 { 1
e c38 CAPACITOR, .01UF 83-1610-1048 | 1
(s Cc39 CAPACITOR, 56UF, 20v 83-15106260 | 1
o €40 CAPACITOR, 01UF 83-1510-1048 | 1
c41 | CAPACITOR, .015UF 8315104165 | 1
ca2 CAPACITOR, .066UF 83.1510-4002 | 1
ca3 § CAPACITOR, .056UF 8315104002 | 1
o C44 :s CAPACITOR, .02UF 83-1510-1008 | 1
cas CAPACITOR, .022UF 83-15104459 | 1
c46  CAPACITOR, .022UF 8315104458 | 1
ca7 ; CAPACITOR, .02Uf 8315101008 | 1
c48 t CAPACITOR, 75PF 8315105273 § 1
n cag ! i | CAPACITOR, 10UF, 20V 83-1510-6396 | 1
d 1
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PARTS LisT CODE IDENT | SHEET 3 OF ,, REV
TTLE  MONITOR PC BOARD ASSEMBLY CAT. NO.
™
FIND NO.- DESIG | MFG NAME | MFG PART NO. NOMENCLATURE OR DESCRIPTION CAT. NO. |orY
50 chmcwon, S6UF,20v 8315106260 | 1
cs1 ' fcaraciton, osur, 1ov 83-1510-2307 | 1
cs2 CAPACITOR, .05UF, 10v . 83-1510.2307 | 1
c53 CAPACITOR, .05UF, 10V 83-1510-2307 | 1
cs4 CAPACITOR, .05UF, 10V 83.1510-2307 | 1
css CAPACITOR, .06UF, 10V 8315102307 | 1
cs6 [CAPACITOR, .06UF, 10v 83-1510-2307 | 1
E 57 CAPACITOR, .05UF, 10V 83-1510-2307 | 1
S cs8 CAPACITOR, .0BUF, 10V 8315102307 | 1
E €59 CAPACITOR, .05UF, 10V 83.15102307 | 1
» C60 CAPACITOR, .0BUF, 10V 83-1610-2307 | 1
3 cst CAPACITOR, .06UF, 10V 83-1610-2307 | 1
- ce2 | CAPACITOR,-0SUF, 10V 8315102307 | 1
c63 CAPACITOR, .0BUF, 10V 83-1510-2307 | 1
Ce4 CAPACITOR, .USUF, 10V 83.1610-2307 | 1
ce5 CAPACITOR, .O5UF, 10V 83-1510-2307 | 1
ces CAPACITOR, .05UF, 10V 83-1510-2307 | 1
c67 CAPACITOR, .05UF, 10V 83-1510-2307 | 1
ces CAPACITOR, .05UF, 10V 83.1510-2307 | 1
ce9 CAPACITOR, .05UF, 10V 8315102307 | 1
cr0 CAPACITOR, .05UF, 10V 8315102907 | 1
cn CAPACITOR, .05UF, 10V /8315102307 | 1
cn2 CAPACITOR, .022UF, 200V 8315104237 | 1
=1
& —
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, o PARTS LIST o T -
RNNTSOTA TWNING ANO (MANPACTUNING CD. TITLE CAT. NO.
MONITOR PC BOARD ASSEMBLY
FIND NO.- DESIO | MFG NAME | MFG PART NO. NOMENCLATURE OR DESCRIPTION CAT. NO. }OTY

CR1 DIODE, 1IN814 83-1530-0083 | 1
CR2 DIODE, 1N914- 83-1530-0083 | 1

. CR3 |DIODE, 1N914 83-1530-0083 | 1
CR4 | DIODE, IN914 83-1530-0083 | 1
CRS |OIODE, IN914 1 83-1530:0083 | 1
CR6 DIODE, IN14 83-15300083 | 1
CR7 DICDE, 1NB14 83-15300083 | 1
CR8 DIODE, 1N914 8315300083 | 1
CRO DIODE, IN814 83-1630-0083 { 1
CR10 DIODE, 1N914 83-1530-0083 | 1
CR11 DIODE, IN914 83-1530-0083 | 1
CR12 DIODE, ING14 83-1530-0083 | 1
CR13  DIODE, TNG14 83-1530-0083-} 1
a1 TRANSISTOR, 2N3638 83-1530-2156 | 1
Q2 TRANSISTOR, 2N3638 83-1530-2156 | 1
o3 TRANSISTOR, 2N3565 8315302149 | 1
Q4 TRANSISTOR, 2N3643 8315302234 | 1
Qs TRANSISTOR, 2N3565 83.15630-2148 | 1
Qs TRANSISTOR, 2N3644 8315302269 | 1
Q7 TRANSISTOR, 2N3565 8315302149 | 1
a8 TRANSISTOR, 2N3643 8315302234 | 1
® TRANSISTOR, 2N3644 83-1630-2269 | 1
Q10 TRANSISTOR, 2N3644 83.1530-2268 | 1
Q12 TRANSISTOR, 2N3643 83-1530-2234 | 1

' o G G G 0N VN R G O Gy AN AN G0 O a0 EN =SS &S
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| PARTS LIST 12578 | PL 672400 ‘
ncom ision CODEIDENT | SHEET 5 OF 14 | REV
CAPIICSOTA TN AMD FANLIACTURING CO. TITLE MONITOR PC BOARD ASSEMBLY . CAT. DIJO. :
FIND NO.- DESIG [ MFG NAME | MFG PART NO. NOMENCLATURE OR DESCRIPTION CAT. NO. jOTY
o3 TRANSISTOR, 2N3638 : 83-1630-2155 | 1
Qw4 . [rransisTOR, 2n3638 83-1530-2156 | 1
Qis » TRANSISTOR, 2N3643 83-1530-2234 | 1
S 1] as | 1 __|TRANSISTOR, 2N3850 ' | 8815302281 | 1
- a7 TRANSISTOR, 2N3860 83-1530-2261 | 1
o ais , TRANSISTOR, 2N3850 8315302261 | 1
. Qe / TRANSISTOR, 2N3869 83-1530-2261 | 1
¥ Q20 . [TRANSISTOR, 2N5163 8315302370 | 1
. a2t : : : ITRANSISTOR, 2N5163 83-1630-2379 | 1
E a22 TRANSISTOR, 2N3850 8315302261 | 1
» a23 TRANSISTOR, 2N3843 83-1530-2234 | 1
o 8 Q24 TRANSISTOR, 2N2210A 8315302154 | 1
az TRANSISTOR, 2N2904A 8315302113 | 1
' a2 TRANSISTOR, 2N3638 ‘ 8315302155 | 1
f Q27 TRANSISTOR, 2N3638 83-1530-21665 | 1
Qz8 " JTRANSISTOR, 2N3859 83-1530-2261 | 1
Q29 TRANSISTOR, 2N3859 83-1530-2261 | 1
Q30 TRANSISTOR, 2N3859 83-1530-2261 | 1
a31 TRANSISTOR, 2N3843 83-1530-2234 { 1
a3 TRANSISTOR, 2N3643 8315302234 | 1
Q3 TRANSISTOR, 2N3643 83-1530-2234 | 1
) Q3 TRANSISTOR, 2N3859 83-1530-2261 | 1

|
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. PARTS LIST ‘2578 PL 672400 1
mmmmm 1 _CODE IDENT |sHeer ¢ OF 14 Rev
e mecvommnamec | TLE  4ONITOR PC BOARD ASSEMBLY CAT. NO.
FIND NO.- DESIG | MFG NAME | MFG PART NO. NOMENCLATURE OR DESCRIPTION CAT. NO. | OTY
E A1 _ RESISTOR, 680K ’ 8395202189 | 1
R2 ‘ RESISTOR, 100K 8395202119 | 1
R3 RESISTOR, 15K 8395202120 | 1
) R4 " ]RESISTOR, 470 OHM 8386202116 | 1
e ’ 4 BB . ‘ Ty . o o ‘Lﬁﬁmmr : h ‘m‘f‘f‘"j,
R ' RESISTOR, 1K - . 8395202088 | 1
cA Ra {nesiston, 10k T wwsa02112] 1
g RO RESISTOR, 10K 8396202112 ] 1
R10 : RESISTOR, 430 OHM | sses202138] 1
S E R1t : | ResisToR, 390K ' 8395202184 | 1
~f e R12 - RESISTOR, 430 OHM | 8398202138 1
oo R13 , RESISTOR, 6.8K 8396202007 | 1
o R14 ' RESISTOR, 1K v 1 sxos202088 | 1
R15 ‘ RESISTOR, 1K 8395202088 | 1
R16 RESISTOR, 1K 8305202088 | 1
R¥7 RESISTOR, 1K 83-9520-2088 | 1
R18 RESISTOR, 300 OHM 8396202137 | 1
————— R19 RESISTOR, 1K . 83-9520-2088 | 1
R20 RESISTOR, 1K 83-9520-2088 | 1
R21 RESISTOR, 10K 839520-2112] 1
R22 RESISTOR, 1K 839520-2088 | 1
A23 RESISTOR, 27K 8395202100 | 1
b R26 | RESISTOR, 1K 839520-2088 | 1
G 9 U A5 B8 G5 E5 o= Sy on an G G 0 W A a8 v
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Wm : PARTS LIST cope DENT Isueer 7 oF 3¢ leev]
| ----mmwmm TITLE MONITOR PC BOARD ASSEMBLY ‘ CAT. NO.
FIND NO.- DiSIG | MFG NAME | MFG PART NO. NOMENCLATURE OR DESCRIPTION CAT. NO. 144
R2S ‘ RESISTOR, 1.8K 839520-2147 | 1
, R26 RESISTOR, 1K 83-9620-2088 | 1
o R27 ‘ RESISTOR, 2.7K 8395202098 | 1
, R28 RESISTOR, VARIABLE, 1K 83-1520-1533 | 1
o R30 RESISTOR, 22K | 835202183 | 1
e R31 : IRESISTOR, 750 OHM 8396202142 | 1
— g R32 RESISTOR, VARIABLE, 50K 83-1520-1538
: R33 RESISTOR, 3.3M OHM 8395203233 | 1
T E RM RESISTOR, 47 OHM 8396202125 | 1
1 e R36 : RESISTOR, 22K 8396202163 | 1
' S R37 ‘ , RESISTOR, 1K 8395202088 | 1
= R38 RESISTOR, 22K ' 8395202163 | 1
R38 RESISTOR, 22K 8395202163 | 1
'R40 RESISTOR, 22K 83-9520-2163 | 1
R41 . RESISTOR, 22K 8395202163 ] 1
R42 RESISTOR, 33 OHM, 1/2W 8315207333 | 1
o R43 RESISTOR, 33 OHM, 1/2W . 8316207333 | 1
R44 ) RESISTOR, 680K 83-95202189 | 1
" R4S RESISTOR, 100K 8395202119 1
R46 ’ RESISTOR, 15K 8395202120 1
R47 ' RESISTOR, 470 OHM 8306202116 | 1
I R48 ] 'RESISTOR, 4.7K 8396202111 | 1
. R49 . . RESISTOR, 1K 8395202088 | 1

8L
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PARTS L:°1 12578 | PL 672400 '

W |_CODE IDENT__| SHEET g __OF 14 _ __ 1REV,

+@-6 MINNCSTTA EVNING AND MANUFACTURING (0. TITLE CAT. NO.
, MONITOR PC BOARD ASSEMBLY _

FIND NO.- DESIG | MFG NAME | MFG PART NO. NOMENCLATURE OR DESCRIPTION CAT. NO. | OTY
RS51 RESISTOR, 10K 8396202112 | 1 -
RS3 RESISTOR, 390K 83-9520-2184 | 1
RS54 RESISTOR, 430 OHM 8395202138 | 1
R56 RESISTOR, 8.8K 8395202007 | 1
RSG___. 1 1 __{RESISTOR, 430 OHM J 8396202138 ) 1
RS7 RESISTOR, 1K 83-9520-2088 | .1
RS8 ] |RESISTOR, 51K | 8385202160 | 1
R&9 RESISTOR, 1K 83-9520-2088 | 1
R60 RESISTOR, 5.6K 8396202154 | 1
R61 - RESISTOR, 15K 83952021204 1
R62 RESISTOR, 8.2K 8395202089 | 1
R63 RESISTOR, 10K 8398202112} 1
RE4 RESISTOR, 12K 839520159 | 1
R65 RESISTOR, 10K 8395202112 ] 1
RG6 RESISTOR, 12K 8396202159 | 1
R67 RESISTOR, 100 OHM, 1/2W 83-15207221 | 1
RE8 RESISTOR, 100 OHM, 1/2W 8315207221 | 1
Re9 RESISTOR, 300 OHM, 1/2W 83-1520.7349 ] 1
R70 RESISTOR, 1K 8395202088 | 1
R71 RESISTOR, 2K 8395202148 | 1
A72 RESISTOR, 1K 83-9520-2088 | 1
R73 RESISTOR, 2K 8395202148 | 1
R74 -RESISTOR, 1K - 8395620-2088 | 1
R75 RESISTOR, 2K 8395202148 1
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PARTS LIST 12578 | PL e724% !
'gmmim:ﬂm Division o | suger 9 OF 14 rev |
- SUMIESDTA MEING ANO IRANURCTURNG CO. TITLE CAT. NO.
MONITOR PC BOARD ASSEMBLY
FIND NO.- DESIG | MFG NAME | MFG PART NO. NOMENCLATURE OR DESCRIPTION CAL NO. | T

R76 ’ RESISTOR, 1K 83.9520-2088 | 1

‘ R77 RESISTOR, 2K 8395202148 | 1

R78 .|ResistoR. 1k 8395202088 | 1

...... R79 i RESISTOR, 2K 839520-2148 | 1
RB0 | “|resisToR, 220K +1-s3es20212t | 1

- R81 RESISTOR, 33 OHM 83-9520-2243 | 1

- R82 RESISTOR, 10K 8395202112 | 1
RB3 RESISTOR, 5.6K 8395202154 | 1

o g R84 RESISTOR, 10K 8396202112 |
E RBS RESISTOR, 6.6K 8395202154 | 1

- R88 RESISTOR, 430 OHM 8305202138 | 1
o8 R87 cTs CD2452 RESISTOR, VARIABLE, 1M OHM 83-1520-1615 | 1
: RE8 RESISTOR, 10M OHM 8396203260 | 1

: R89 RESISTOR, 10M OHM 8366203260 | 1

R90 JRESISTOR, 4.7K 83-95202111 | 1°

RO {RESISTOR, 1M OHM 8395202123 | 1

|- RG2 $67-21-05-3 RESISTOR, VARIABLE, 10K 8335201617 | 1
RO3 |  RESISTOR, 330K 8395202124 | 1
Ro4 ‘ | RESISTOR, 47K 83-8520-2090.| 1

RO5 | RESISTOR, 22K 8385202163 | 1

RO6 - { RESISTOR, 2.2K 8395202110 | 1

— RO7 i ' RESISTOR, 5.1K 8306202153 | 1
L Ro8 % | ResisTOR, 100 0HM 8365202004 | 1
f= R99 | RESISTOR, 10 OHM 8396202232 | 1

f H
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8 | 12578 | PL  er2em0 .
. PARTS LIST CODE 1DENT | : ) v |
8-6-6 MISISTTA MINNG AND FANURACTURING CO. TITLE MONITOR PC BOARD ASSEMBLY . CAY. NO.
FIND NO.- DESIG | MFG NAME | MFG PART NO. NOMENCLATURE OR DESCRIPTION CATL.N . | T1¥

R100 RESISTOR, 10 OMM .839520-2232 | 1
R10Y RESISTOR, 100 OHM 8395202004 } 1
R102 RESISTOR, 1K ‘ 8395202088 | 1
R103 . |ResisToR, 1k ' ' 8395202088 | 1
' R106 ) RESISTOR, 1K 839520-2088 | 1
. R108 . RESISTOR, 6.8K 83-9620-2087 | 1
E 1 rior ’ RESISTOR, 430 OHM S 8395202138 | 1
ke 3 R108 RESISTOR, 4.7 OHM, 1/2W 839520-3264 | 1
o E | me RESISTOR, 4.7 OHM, 1/2W ‘ 8398203264 | 1
ot - R110 RESISTOR, 430 OHM ' 8396202138 | 1
3 R} : RESISTOR, 6.6K 8396202154 | 1
R R112 J RESISTOR, 3.6 , 8306202151 ] 1
R113 RESISTOR, 10K 8395202112 1
R114 1 RESISTOR, 12K 8395202150 | 1
R115  RESISTOR, 10K 8395202112 | 1
R116 RESISTOR, 12K 8395202159 | 1
— R117 ] RESISTOR, 1K 8395202148 | 1
R118 . RESISTOR, 18K 8395202114 | 1
R119 o o ' RESISTOR, 2K 83-9620-2148 | 1
R120 RESISTOR, 1K T 83.9590-2088 | 1
; R121 ' ‘ RESISTOR, 1K ' 8395202088 | 1
B v R122 | RESISTOR, 2K 8395202148 | 1
‘ R123 i ' RESISTOR, 1K 83-9520-2088 | 1
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PARTS LIST , 12578 PL - 672400 ]
mmm Division | CODE IDENT | SHEEY _11__OF 14 REV
win-o-6 muwcsots mwon; avp st 0. § TITLE MONITOR PC BOARD ASSEMBLY CAY. NO.
FIND NO.- DESIG | MFG NAME | MFG PART NO. NOMENCLATURE OR DESCRIPTION CAT. NO. orv{
R124 RESISTOR, 2K 8395202148 | 1
R126 RESISTOR, 20K 8395202162 | 1
R126 RES!STOR, ™* ~ - 83.9520-2088 | 1
i 1 m22 . L 4 o _JRESISTOR, 2K ; . _} 839520-2148 | 1
‘ .R128 RESISTOR, 1K £30520-2088 | 1
s | ms |RESISTOR, 2K ' | 8386202148 | 1
R130 . RESISTOR, 1K 839520-2088 | 1
R131 RESISTOR, 4.7K : 8395202111 | 1
= R132 . |RESISTOR, 43K 8386202162 § 1
E R133 -  |ResISTOR, 12K 83-8620-2160 | 1
- 5 R134 : RESISTOR, 3.9K , 83.9620-2006 | 1
o R136 ' RESISTOR, 1K 8385202088 | 1
f R136 , ' RESISTOR, 4.3K , 8396202152 | 1
’ R137 : » RESISTOR, 4.3K _ 8395202152 | 1
R138 - RESISTOR, 1K 83-9520-2088 | 1
R139 ' _ RESISTOR, 1K 8385202088 | 1
- R140 - RESISTOR, 10K 8385202112 | 1
R141 RESISTOR, 4.7K ‘ 8395202111 | 1
Ri42 RESISTOR, 470 OHM 8395202116 | 1
R143 : S RESISTOR, 150K : 8395202177 | 1
, R144 - ‘ RESISTOR, 4.7K _ 8305202111 | 1
A R145 - ! { . | RESISTOR, 4.7K : 8305202111 1
B R146 .} : RESISTOR, VARIABLE, 2K 8315201534 | 1

[
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S - ' . 12578 PL 672400 !
Y} Mincom Division PARTS List CODE 1DENT | sweer 12 _oF 14 pev |
BEIESTTA CNNING ANG FIANUPACTINING (D, TITLE i CAT. NO.
: MONITOR PC BOARD ASSEMBLY
FIND NO.- DESIG. ] MFG NAME | MFG PART NO. . NOMENCLATURE OR DESCRIPTION cA1. NO. | oty

R147 v RESISTOR, 15K . 8395202120 ] 1
R148 RESISTOR, 2.2K 8395202110 | 1
R149 RESISTOR, 10 OHM . 83-9520-2232 |
s1 T8106 6910 iswncu . : . 83-1650-5627 | 1
SR 1 s2 181066010 - - S }-83-1560.5627- 1 1
s3 CONT. OF AMER] 78108 6810 SWITCH : 83-1550-5627 | 1
- 4 ER| TB1066910 TCH } s3-1ss08627 | 1
LT a PHONE JACK 83-16100885 | 1
- 2 PHONE JACK ' 83-1610-0086 | 1
E 3 [PHONE JACK ‘ | 8316100885 | 1
5 v INTEGRATED CIRCUIT, MC1303 83-156308166 | 1
i v2 , |INTEGRATED CIRCUIT, MC1303 ' 83-1530-8186 | 1
. u3 d  INTEGRATED CIRCUIT, SN74107 83-1530.8163 { 1
: Ve INTEGRATED CIRCUIT, SN7400 83-15308080 | 1
us INTEGRATED CIRCUIT, SN74107 : 83-15308163 | 1
us - INTEGRATED CIRCUIT, SN7410 83-15308143 | 1
u? INTEGRATED CIRCUIT, SN7400 83-1530-8060 | 1
— us INTEGRATED CIRCUIT, SN7410 83-15308743 | 1
us , . INTEGRATED CIRCUIT, SN74107 83-15308163 | 1
10 o INTEGRATED CIRCUIT, SN7410 8315308143 | 1
U1t INTEGRATED CIRCUIT, SN7400 83-1530-8060 | 1
o v12 [ 'INTEGRATED CIRCUIT, SN74107 : 83:1530-8163 | 1
B | Uiz ‘ T | INTEGRATED CIRCUIT, SN72741 8315308150 | 1
.. ui4 , ' INTEGRATED CIRCUIT, MC1303 83-15308166 | 1
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3] Mincom Division CODEIDENT 13 | REV.
. 'S wwecsom meenc ao muwmcromc 0. | TITLE CAT. NO.
: MONITOR PC BOARD ASSEMBLY
FIND NO.- DESIG | MFG NAME | MFG PART NO. NOMENCLATURE OR DESCRIPTION CAT. NO. oty
uts ' INTEGRATED CIRCUIT, SN74107 8315308163 | 1
(U] INTEGRATED CIRCUIT, SN7400 83-1530-8060 | 1
u17? INTEGRATED CIRCUIT, SN7410 83-15308143 | 1
I L B INTEGRATED CIRCUIT, SN7410 8315308143 | 1
uis INTEGRATED CIRCUIT, SN74107 8315308163 | 1
o u20 INTEGRATED CiRCUIT, SN7410 8315308143 | 1
u21 - [iNTEGRATED CIRCUIT, SN7403 ~ §3-1530:8066 | 1
E u22 INTEGRATED CIRCUIT, SN7400 83-1530-8060 { 1
S uz INTEGRATED CIRCUIT, SN7402 83-1530-8145 | 1
E u24 INTEGRATED CIRCUIT, SN7408 83-1530-8147 | 1
o ® u2s INTEGRATED CIRCUIT, SN7402 83-16308145 | 1
s u2e INTEGRATED CIRCUIT, SN7430 83-1530-8061 | 1
e VR1 ZENER DIODE 83-16300388 | 1
1 67-24-00 (ITEM 1) |PC BD DETAIL (PC3772) 1
: 2 67-24-03 BRACKET, MTG 1
; 3 67-24-02 FRONT PANEL 1
. 4 AMATOM 6103-8-0440-4  |SCREW, CAPTIVE 83-8260-0305 | 2
5 ELMA 020322 KNOB, 1/8 83-1270-0955 | 1
6 ELMA 020-352 [ KNOB, 1/4 8312700052 | 1
7 ELMA 044-312 NUT COVER 8312700953 { 2
8 ELMA ! 040302 CAP, KNOB, BLK 8312700054 | 2
- ° i AMP | 6838271 SOCKET, 1.C. (14 PIN) 83-1620.0273 | 25
10 ! SCREW, PH, 6-32 X 1/4 83-9260-4529
e 1 WASHER, FL NO. 6 83-02614004 | 4
{
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& PARTS LIST ’ ]2578 PL * 67-24-00 {
: @ ncom Division : CODE IDENT | SHEET 14 _OF 14 REV
WWNNESOTA RUNING AND MARURACTURING CD. TITLE - T CAT. NO.
MONITOR PC BOARD ASSEMBLY _
FIND NO.- DESIG | MFEG NAME | mFG PART NO. NOMENCLATURE OR DESCRIPTION CAT. NO. |OTY
12 : WASHER, LOCK NO. & : 8392614305 | 4
13 AMP 5836401 SOCKET, 1.C. (8 PIN) 83-1620-0281
14 _ PAD, TRANSISTOR (Q24, 25) 83-9690-0001 | 2
15 : - |PAD-CONVERSION (Q16,17,18,19,22,28,29,30,34,35) 83-9690-0191 { 10
B .1 . . i 1 o _JWASHER. 1/4 | 832600046 | 1
, 17 WIRE, 22 GA WHITE 8379100180 | AR
5 18 . J<UG, TERMINAL . | 8396300062 | 1
i 67-24-04 STIFFENER , 1
20 3CREW, PH 2-66 X 1/2 ' 8392604505 | 3
2 : , WASHER, FIBER, .110 X .250 X .06 THK -83-9630-0084 { 6
: j

jo
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Figure 7-24. Powdér Supply PC Bosrd Asembly
M67 RRM 872 - 7-95/796
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Mincom Division CODE IDENT | SHEET 1 OF 5  |mev]

' wommnceca | THLE o oweR SUPPLY PC BOARD ASSEMBLY ' CAT. NO.

FIND NO.- DESIG | MFG NAME | MFG PART NO. NOMENCLATURE OR DESCRIPTION CAT. NO. ] OTY
ci CAPACITOR, 1000UF, 25V 8315102217 | 1
¢ CAPACITOR, 2000UF, 16V 8316102161 | 1
c3 CAPACITOR, 260UF, 50V 83-1510-2031 | 1
c4 CAPACITOR, 1000UF, 26V 83-1510-2217 ] 1
c5 | i |CAPACITOR, 250UF. 60V T 8315102031 | 1
cé CAPACITOR, CERA, .02UF - 8315101008 | 1
c? CAPACITOR, CERA, .02UF [~ 83-1510-1008 ] 1
c8 CAPACITOR, 6.8UF, 36V 83.15108420] 1
ceo CAPACITOR, 820PF 8315105124 | 1
c10 [CAPACITOR, 47UF 8315102082 ] 1
cn CAPACITOR, 15UF, 36V 8315106426 | 1
ciz2 - CAPACITOR, 2.2UF, 35V, TANT. 8315106415 | 1
ci3 . CAPACITOR, .O1UF - ‘83-1510-1048 | 1
ci4 CAPACITOR, 5600PF 8315105329 | 1
c15 ARCO 313M CAPACITOR, VARIABLE 1000-2155PF 83-1510-5001 | 1
c16 CAPACITOR, 1500PF 83-15105146 | 1
c17 CAPACITOR, 1500PF © 8315105148 | 1
ci8 | CAPACITOR, 4.7UF, 20v 83.15106438 | 1
c23 CAPACITOR, 220UV, 6V 8315106445 | 1
c24 CAPACITOR, 8.8UF, 35V 8315106420 ] 1
c25 CAPACITOR, 58UF, 8V 8315106439 | 1
c26 CAPACITOR, 56UF, 6V 8315106439 | 1
CR2 | DIODE, 1N4004 83-1530-0151 | 1
CRS DIODE, 1N4004 83.1630-0151 | 1
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o W PARTS LIST CODE IDENT | SHEET 2 OF ¢ REV
' a'e mewcsom meews s owrcrmwc . | TITLE powER SUPPLY PC BOARD ASSEMBLY L
FIND NO.- DESIG | MFG NAME | MFG PART NO. NOMENCLATURE OR DESCRIPTION " CAT. NO. |orY
CR6 DIODE, 1N4004 _ 83-1530-0161 | 1
' CR7 DIODE, 1N4004 83-1530-0151 | 1
’ CR8 DIODE, 1N4004. : 8315300161 | 1
CR9 ‘ DIODE, 1N4004 83-1630-0151'} 1
o : CR12 DIODE, ING14 ' 83-15300083 { 1
- CcR13 DIGDE, 1N4004 | 8315300151 } 1
B ~ CR14 DIODE, IN914 ' 8316300083 | 1
: S ne MOLEX 09-18-6031 CONNECTOR 83-1610-1686 | 1
s ﬁ a1 T o [ TRANSISTOR, 2N3858A ' 83-1530-2261 § 1
B Q2 : TRANSISTOR, 2N2219A , 83.1530:2154 | 1
d a3 TRANSISTOR, 2N2219A ‘ 83-15630-2184 | 1
T Q4 TRANSISTOR, 2NJ860A 83-1530-2261 | 1
as TRANSISTOR, 2N2219A : 83-1530-2154 | 1
Qs TRANSISTOR, 2N3053 - 83-1530.2180 | 1
a7 TRANSISTOR, 2N3638 83-1530-2155 | 1
a8 | TRANSISTOR, 2N3064 8315302227 | 1
) Q9 TRANSISTOR, 2N3054 .83-1630-2227 | 1
Q10 TRANSISTOR, 2N3858A 8316302261 | 1
an TRANSISTOR, 2N2219A ' 83-1530-2154 | 1
Q12 TRANSISTOR, 2N2219A . 83:1530-2154 | 1
Q13 " L TRANSISTOR, 2N 3054 "] 8315302227 | 1
T a4 4 ' " | TRANSISTOR, 2N3859A ‘ (8318302261 | 1
- Qa1s : - : | TRANSISTOR, 2N3850A - 83-1530-2261 | 1
G G G5 By B G BB N e @D G OGN OGN S G B W e .
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; 12578 PL 672500 K
- PARTS LIST CODE IDENT | sHEEY 3 OF 5 REV
' 58 meeESoTA meG o msoracrones 0. | TITLE CAT. NO.
POWER SUPPLY PC BOARD ASSEMBLY
FIND NO.- DESIG | MFG NAME | MFG PART NO. NOMENCLATURE OR DESCRIPTION _ CAT. NO. 144
i 1 oe ; TRANSISTOR, 2N3869A 83-1530-2261 | 1
R1. RESISTOR, 100 OHM 8315207221 | 1
' R2 RESISTOR, 82 OHM, 1W : 8395204120 | 1
N ] =r3 RESISTOR, 470 OHM, 1W 8395204087 | 1
RS ‘ : RESISTOR, 100 OHM 8315207221 | 1
g 1 =ns _ : ' ' RESISTOR, 100OHM 183152071221} 1
S R7 RESISTOR, 220 OHM 8315207220 | 1
e 3 RS RESISTOR, 470 OHM, 1W 8395204087 | 1
1 B A9 | | RESISTOR, 3K “g315207219 | 1
FIT © R10 C RESISTOR, 100 OHM 8315207221 | 1
o td RN BOURNS 3350P-1-103 RESISTOR, VARIABLE, 10K 831520-1616 | 1
= - R12 ‘ 8 TRESISTOR, 510 OHM 83-1520-7354 | 1
P R13 ‘ RESISTOR, 82 OHM ' 8315207342 { 1
L R14 ‘ , |RESISTOR, 2K 8315207263 | 1
R15 {RESISTOR, 10K 83-1520-7148 | 1
. R16 IRESISTOR, 2000HM 83-1520-7346 | 1
; R17 ; _ {RESISTOR, 560 OHM 83-1520-7355 | 1
’ R18 . o {RESISTOR, 10K 8315207148 | 1
R19 * {RESISTOR, 1.8K : 8215207201 | 1
R20 - | ] RESISTOR, 1K 83152071175 | 1
. R21 ] ;RESISTOR, 47 OHM, 1W 8385204124 | 1
- R22 i , i RESISTOR, 130 OHM, 2W ’ 83-9620-5086 | 1
R23 i | ' RESISTOR, 130 OHM, 2W 8395205086 | 1
-3 '\
s ,
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‘r"_‘ m'nmm n|v'smn - CODE IDENT SHEEY 4 Ofcho REV
! T T | POWER SUPPLY PC BOARD ASSEMBLY T
FIND NO.- DESIG | MFG NAME | MFG PART NO. NOMENCLATURE OR DESCRIPTION CAT. NO. o1y
! R24 RESISTOR, 10 OHM 83-1520-7326 | 1
| R25 RESISTOR, 1.3K 83-1520-0036 | 1
' R26 RESISTOR, VARIABLE, 200 OHM 83-1520-1682 | 1
| R27 RESISTOR, 560 OHM 83-1520-7386 | 1
' R28 RESISTOR, 8.2 OHM 83-9520-3266 | 1
— “R29" {RESISTOR, 8.2K 83-1520.7369 | 1
: R30 RESISTOR, 8.2K 83-1520-7369 | 1
— E R31 RESISTOR, 8.2 OHM 839520-3266 § 1
SR R32 RESISTOR, 10K 8315207148 | 1
E R33 RESISTOR, 30K - 8315207374 | 1
e R34 RESISTOR, 3K 8315207219 | 1
S R3S | RESISTOR, 220 OHM 8315207220 | 1
R36 | RESISTOR, 82 OHM 83-1520.7342 | 1
VVVVV R37 'RESISTOR, 3K OHM 83-1520-7219 | 1
R38 RESISTOR, 1K OHM 83-1520-7175
‘ R39 | RESISTOR, 51 OHM, 2W 83-9520-5009 | 1
R40 ‘ | RESISTOR, 22K 83.1520-7372 | 1
R41 :  RESISTOR, 3K 83-1520-7219 | 1
- R42 ‘ ' RESISTOR 620 OHM 83-1520-7356 | 1
R43 | RESISTOR, 4.7% 83-1520-71147 | 1
R44 : | RESISTOR, 1K 8315207175 | 1
R45 : ' RESISTOR, 1.8K 8315207201 | 1
) 'R46 j . RESISTOR, 6.1K 8F1520:7142 | 1
1 R47 / i } RESISTOR, 20 OHM 8315207328 1
!
,1 :

},
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PARTS LIST 12578 [ PL o&rzs00 X

W! CODE IDENT | sHEET 5 OF 5 REV

<0-08 MINICSOTA SNNG AND MVARUFACTURING (0. TITLE POWER SUPPLY PC BOARD ASSEMBLY CAT. NO.

FIND NO.- DESIG | MFG NAME | MFG PART NO. NOMENCLATURE OR DESCRIPTION CAT. NO. JorY
R48 RESISTOR, 3K 83-15207219 | 1
R49 RESISTOR, 1.8K 8315207201 | 1 -
RS0 RESISTOR, 5.1K 83-1520-7142 | 1
RS1 RESISTOR, 20 OHM 83-1520.7328 | 1
RS2 5 ~{resistor 24K +-83-1520-7270-} 1
RS3 417D2 THERMISTOR, 10K  83-15208503 | 1
RS4 RESISTOR, 24K 8315207270 1 1
RS5 41702 THERMISTOR, 10K 8315208503 | 1
L WOLLENSAK | 271-32480 TRANSFORMER, 8315401376 | 1
u1l | RCA " CA3085 {INTEGRATED CIRCUIT, - 8316308196 | 1
VR1 ZENER DIODE, 1N4747A 8316300437 | 1
VR2 ZENER DIODE, IN4747A 83-15300437 | 1
VR3 ZENER DIODE, IN754A 83-1530-0097-| 1
VRS ZENER DIODE, IN4748A 83-16300438 | 1
VR6 ZENER DIODE, 1N4748A 83-1530.0438 | 1
VR7 1ZENER DIODE, 1N4734A 83-1530-0431 | 1
VRS ZENER DIODE, 1N4734A 83-1530.0431 | 1

|WIRE, 22 GA WHITE 8379100190 | AR
1 PC BD DETAIL (PC3760) 1
2 TY-24M TYRAP 83-7650-0597 | 10
3 WOLLENSAK | 01172180 SHIELD, XMFR 83-1650-0676 | 1
4 00000AB03 | HEATSINK 83-3690-0356 | 1
s ' | TRANSISTOR CONVERSION PAD (Q1,4,10,14,15,16) 83-9690-0191 | 6
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. PARTS LIST 12578 PL 67-20-00 A
m} Mincom Division CODE IDENT | SHEET 1 OF 1
» RNNESITA NENING AN MANUFACTURING C0. TITLE CAT. NO.
. ACCESSORY KIT -
" FIND NO.- DESIG | MFG NAME | MFG PART NO. NOMENCLATURE OR DESCRIPTION CAT. NO. 1Y
1 67-30-00 EXTENDER, PC BD, LOGIC AND MONITOR 1
i 2 - 67-31-00 EXTENDER, PC BD, SIGNAL ELEC ' 1
" 3 . MANUAL, 83-5990-1277 | 2
4 MS3106824-285 |CONNECTOR 83-1610-0898 | 1
— + 5 1 MS3106A24-28PW JCONNECTOR --83-1610-1715 T 1
F 6 MS3106A24-287 |CONNECTOR 83-1610-0408 | 1
— ‘ 7 BOX, PLASTIC BELT CONTAINER - 83-1130-0002 | 1
| 8 67-20-01 TAG, CAUTION 1
ﬁ g ] TrhouAsaasm TY-24M : STRAP, TYRAP 83-7650-0697 | 1
e E 10 67-29-02 KEY-HEX, ALLEN, MODIFIED 83-3270-1001 | 1
I »
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NATIONAL SECURITY AGENCY

CENTRAL SECURITY SERVICE
FORT GEORGE G. MEADE, MARYLAND 20755-6000

FOIA Case: 60813A
27 May 2010

= 811 Kenmore Road
o Chapel Hill, NC 27514

Dear Mr. England:

This is the final response to your Freedom of Information Act (FOIA)
request submitted via the Internet on 9 February 2010, which was received by
| this office on 16 February 2010, for a document titled, “AN/TNH-21 Recorder-
) Reproducer Set, Sound, Instruction Manual, National Security Agency, Fort G.
Meade, Md., December, 1973". As previously stated in our initial response to
you, dated 8 March 2010, since processing fees were minimal, we are not
assessing fees for this request. A copy of your request is enclosed.

2 On 22 February 2010 you were advised during a telephone conversation
with a member of my staff that we were unable to locate the 1973 version of the
T - manual. However, we located a 1972 version, and you agreed that version

would satisfy your request.
fg i Your request has been processed under the provisions of the FOIA and
¥ _the 1972 version of the AN/TNH-21 Instruction Manual is enclosed.
b4

Since;rély,

i g L ki

PAMELA N. PHILLIPS
Chief
— FOIA/PA Office

Encls:
a/s

Ny



DOCID: 3659597

Jungerheid, James R : '

From: webteam nsa.

gov
Sent: Tuesday, February 09, 2010 1:38 PM
To: FOIANET
Ce: nick@navy-radio.com ,
Subject: England, James - FOIA Request (Web form submission)

Nam : James N England

Email: nick@énavy-radio.com

Postal Address: 811 Kenmore Rd.

Postal City: Chapel Hill

P stal suu-ﬁzovz NC

Zip Code: 27514

Country: United States of America

Home Phone: 919-929-4342

Work Phone: 919-361-2148

R cords Requested:

I am looking for only one document (presumably unclassified) *AN/TNH-21 Recorder-
Reproducer Set, Sound, Instruction Manual, National Security Agency, Fort G.Meade, MD,
December 1973.* :

I am restoring one of these recorders and would like to obtain a copy of the instruction

manual - the usual sources for old manuals have nothing and the NSA historian suggested a
FOIA request. If this will cost me more than $40 please cancel this request. Thank you.




