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SECTON 1
INTRODUCTION

1.1 General Information

The JH-24 Series consists of three multitrack tape
configurations: an eight track version using one
inch tape, a sixteen track version, and a twenty-
four track version both using two inch tape. Each
JH-24 multitrack recorder includes a JH-114 tape
transport, eight, sixteen, or twenty-four channels
of record/reproduce electronics, and a remote
control unit.

The modular packaging and design of the JH-24
Series multitrack recorders facilitate system
upgrading and compatibility with a variety of
tapes and tape formats. Conversion kits, contain-
ing heads and tape roller guides, adapt the two
inch 16 or 24 track versions to a one inch 8 track
format. Eight and 16 track versions expand to 16
and 24 track machines; cabinets can be ordered
pre-wired for future expansion. Torque limit
switches on the transport adjust the reel motor
torque,allowing a wide range of sizes and tape
thicknesses to be used.

The compatibility of the JH-24 is further enhanced
by its equalization standard switching capability.
Switches on the Record/Cue and Reproduce
Modules allow alignment to either the NAB or IEC
equalization.

1.1.1 JH-114 Tape Transport

Tape motion for the JH-24 multitrack is performed
by the JH-114 Tape Transport. The JH-114 is a
highly reliable two speed, one or two inch tape
transport. The standard operating speeds are 15
and 30 inches per second, derived from a stable 96

kHz crystal oscillator. A variable speed control
can vary the pitch by 20% above or below the stan-
dard speeds, using an internal voltage controlled
oscillator. Tape speed can also be controlled by
and external source, such as MCI's AutoLocator

Il or JH-45 SMPTE/EBU AutoLock. '

The JH-24 uses servo controlled dc motors to
precisely control the tape speed and tension. A
phase lock loop servo locks the capstan motor's
speed to the selected reference. A constant ten-
sion servo system regulates the torque applied to
the reel motors, keeping the tension uniform
throughout the entire length of the tape at all tape
speeds.

MCI's manual velocity control (MVC) touch sen-
sitive joystick allows the operator to shuttle the
tape at any speed up to the fast forward/rewind
speeds. The direction and speed of the tape is
directly related to the position of the Joystick.

1.1.2 Audio Electronics

The JH-24's record/reproduce electronics are
packaged in three rollout drawers located below
the tape transport. Each drawer contains com-
plete audio electronics for eight channels. Chan-
nels 1 through 8 are located in the left drawer,
channels 9 through 16 are in the center drawer,
and channels 17 through 24 are in the right drawer.
These drawers slide out from the cabinet for easy
access to the equalization and level adjustments.

The equalization networks not only provide the

proper amplitude response in accordance with
either the NAB or IEC specifications, but also
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compensate for phase errors normally introduced
-by these networks. The phase integrity of the
record/reproduce electronics gives the JH-24 and
excellent square wave response which surpasses
conventional equalization techniques. All the
equalization and level adjustments on the record
and reproduce modules are made via eighteen-
turn potentiometers for accuracy and stability.

There are no transformers in the line input or line
output amplifier circuits. Balanced amplifiers are
used to provide greater noise immunity and lower
distortion. Transformers have also been
eliminated from the reproduce and record/cue
head preamps.

MCI’s QUIOR (QUiet Initiation Of Record) circuitry
eliminates punch-in and punch-out noise. These
delay and ramp circuits control the timing of the
erase and bias signals to prevent clicks and pops
from being recorded onto the tape when
switching into or out of record mode.
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1.1.3 Remote Control Unit

The remote control unit attaches to the JH-24
transport via a 35 foot cable harness. Longer cable

- lengths are available. Motion control

switches on the remote duplicate the functions of
the switches on the transport. The monitor input
and record ready status for each channel are also
controlled from the remote unit. The remote unit
mounts on the JH-22 stand which also supports
the optional AutoLocator lIl.

1.1.4 Power Supplies

Operating voltages for the JH-24 multitrack are
provided by two power supplies mounted at the
bottom of the cabinet. Each power supply is
housed in its own chassis. The JH-24D supplies
power to the audio electronics; the JH-114PS sup-
plies power to the transport and to the
AutoLocator |l if ‘used. Various input voltage
ranges are easily selected by the fuse plug for
worldwide operation.



1.2

TABLE 1-1 JH-24 SPECIFICATIONS
Reel Size 7, 102, and 14 inches
Tape Width 1 inch 8 track
2 inch 16 and 24 track
Tape Speeds
Fixed 15 and 30 ips (38 and 76 cm/s)
Variable +20% about fixed speeds

Long Term Speed Stability better than 0.02%

Start Time 1200 msec @ 30 ips

600 msec @ 15 ips
Stop Time 4 seconds with 102 inch reels
Rewind Time 85 seconds for 2500 ft.

140 seconds for 4800 ft.

Wow and Flutter 0.04% DIN 45507 weighted @ 15 ips
0.03% DIN 45507 weighted @ 30 ips
Frequency Response 30 ips AES: 36 to 26kHz +112, —-3dB
Record and Repro 15 ips NAB: 30 to 26kHz +1V2, —2dB
Signal to Noise 8 & 16 track 24 track
Record and Repro 30 ips AES -67dB —64dB
Referenced to 510nWb/m 15 ips NAB -63dB -60dB
Unweighted, 20 Hz to 20kHz
Weighted, dB(A) 30 ips AES -72dB -69dB
Referenced to 510nWh/m 15 ips NAB -68dB -65dB
Harmonic Distortion
1 kHz fundamental at 510nWb/m
3rd harmonic 30 ips AES <0.35%
15 ips NAB <0.50%
2nd harmonic 30 ips AES <0.10%
15 ips NAB <0.10%
3% 3rd harmonic
fluxivity level 30 ips AES 1040nWb/m
15 ips NAB 1020nWb/m

Depth of Erasure better than 80dB at 1 kHz

Erase Frequency 105 kHz

Bias Frequency 210 kHz
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Input Impedance 10 kR

Output Source Impedance 120Q, balanced
Maximum Output +28dBm at clipping, balanced
+22dBm at clipping, unbalanced
Weight
8 track 410 Ibs (186 kg)
16 track 474 |bs (215 kg)
24 track 538 Ibs (244 kg)

Cabinet Dimensions:

127mm
(5 in) "I =
|
 E— T\
1173.7mm
(46.21.in)
=.------ - =
926.6mm !
(36.48 in) :
]
]
406.4mm !
(16 in) 1
:
.......... d
| N/ J
803.2mm t 686mm
(31.62 in) - ':;g';‘n';' —— (27 1in)

Figure 1-1 Cabinet Dimensions

* Typical values given. Specifications are largely dependent on tape formulation. Also, the
performance of any particular type of tape varies from batch to batch.
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1.3

TABLE 1-2 JH-24 ORDERING NUMBERS

JH-24.8 1 inch 8 track with 8 channels of electronics
and remote controls

JH-24-16/8 1 inch 8 track with 8 channels of electronics and remote
controls, cabinet is wired for 16 channels

JH-24-16 2 inch 16 track with 16 channels of electronics
and remote controls

JH-24-24/16 2 inch 16 track with 16 channels of electronics and remote

controls, cabinet wired for 24 channels

JH-24.24 2 inch 24 track with 24 channels of electronics
and remote controls

UPGRADE KITS

U-KIT NO. 24-1 Upgrades JH-24-16/8 to JH-24-16
U-KIT NO. 24-2 Upgrades JH-24-24/16 to JH-24-24
U-KIT NO. 24-3 Upgrades JH-24-8 to JH-24-16
U-KIT NO. 24-4 Upgrades JH-24-16 to JH-24-24
ACCESSORIES
AL 1l AutolLocator (Il
JH-45 AutoLock
JH-20 Accessory stand, for A/L Ill or JH-45
JH-21 Dual accessory stand, for 2 A/L llls or JH-45s
AS6B79 Tape path alignment kit
HEAD ASSEMBLIES
HA-24-8 8 track head assembly
HA-24.16 16 track head assembly
HA-24-24 24 track head assembly
TAPE PATH CONVERSION KITS
LTG-1 2 inch to 1 inch conversion kit (heads not included)
LTG-2 1 inch to 2 inch conversion Kit (heads not included)

Page 1-5



SECTION 2
OPERATING PROCEDURES

2.1 Introduction

All the control switches and indicators on the tape
transport, remote control unit, and AutoLocator Ill
are listed and defined in this section. You will pro-
bably be familiar with most of the controls, but,
some of these are unique to this system. So, even
if you are experienced with other types of tape
recorders, scan through the list of functions.

Several examples of the use of the controls follow
the lists. If you have never operated the JH-2
mulititrack before, perform all the operating pro
cedures -in order. They will demonstrate all the
features of this tape machine. The operating pro-
cedures can also be used as a post installation
checkout, since they test all the functions of the
transport, audio electronics, remote control unit,
and the optional AutoLocator lll.
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2.2 JH-114 Transport Controls and
Indicators

2.2.1 Transport Controls

RWD
Rewinds tape onto supply reel at fast speed.
Cancels previous motion command (i.e. FWD,
PLAY, or RECORD).

FWD
Winds tape onto take up reel at fast speed.
Cancels previous motion command.

]

STOP
Cancels previous motion command, stops tape,
and raises shield.

PLAY
Initiates playback at selected speed and
cancels previous motion command or record
command.

RECORD
When pressed with PLAY or while in play mode,
starts recording on all channels in record ready
status.

Page 2-2

SHIELD
Lowers head shield in stop or play mode. Shield
may be latched down by pressing EDIT. Latch is
cancelled by pressing SHIELD again.

EDIT
When pressed with tape removed from tape
load sensor, unspools ‘tape from supply reel
without winding it onto take up reel. Tape spills
off right side of deck for editing and stops when
STOP is pressed.

-+ MVC —»

QD D

MVC JOYSTICK
From stop mode, manually controls tape speed
and direction while hand is in contact with
joystick. When released, transport returns to
stop mode.

From rewind or fast forward modes, manually
controls tape speed and direction if touched
and will continue to control tape motion when
released. Cancelled by any motion control com-
mand.

Yo

TORQUE
MED © LIMIT
e

TORQUE LIMIT SWITCHES
Adjusts maximum torque applied by the reel
motors for various tapes and reel sizes.
HI — for 14 inch reels and 12 mil tape
MED — for 10%2 inch reels and 12 mil tape
LO — for 72 inch reels, 1 mil tape, and align-
ment tapes

‘-
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W)

MANUAL SHIELD LEVER
Momentarily retracts tape lifter, placing tape
against heads during fast modes, or momentari-
ly extends tape lifter and lowers head shield
during stop mode.

SPEED
SPEED SELECT
Selects playback/record speed and equaliza-
tion.

HI — selects 30 ips, AES

LO — selects 15 ips, NAB/IEC

VAR —\ I /—EXT

|
o)

REFERENCE
REFERENCE SELECT
Selects the speed reference for the capstan
phase locked loop.
EXT — selects an external reference (-5 to
+5 volt level or 19.2 kHz clock) for slaving this
transport to another device.
FIX — selects an internal crystal oscillator as
a fixed reference for the capstan.
VAR — selects an internal variable reference
set by the variable reference adjustment
potentiometer.

VARIABLE REFERENCE ADJUST
Varies the capstan speed by +20% when the
reference switch is in the VAR position.

2.2.2 Individual Channel Status

500!

RECORD CUE
READY

RECORD READY (Black Button)
Enables recording on that particular track.

CUE (Gray Button)
Selects the record head for playback.

RECORD

£C /r'g
READY

READY INDICATOR (Yellow LED)
Indicates that channel is in record ready mode.

RECORD INDICATOR (Red LED)
Indicates that channel is recording.

CUE INDICATOR (Green LED)
Indicates that channel playback signal is com-
ing from the record head (cue or sync mode).

2.2.3 Master Status

TAPE INPUT AUTO

TAPE
Selects the repro or record head as source for
line output and VU meters.

TAPE INPUT AUTO

INPUT
Selects the line input signal as the source for
the line output and VU meters.
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TAPE INPUT AUTO

AUTO

Selects automatic overdub operation. Monitor
source for all channels in record ready status
switch as follows:

Stop mode — input

Play mode — cue

Record mode — input
Monitor source for all other channels is cue
(record head).

TAPE INPUT AUTO

INPUT/AUTO
Monitor source for all channels in record ready
status is the input.

Monitor source for all other channels is cue
(record head).

TAPE POSITION LOCATE POSITION m
) () ] ®©

YT SECONOS L0 ¢ SECORDY

RST
[]
o..
Q=8 g
=

2.2.4 Autolocator Il

TAPE POSITION DISPLAY
Displays the present tape position in minutes
and seconds or tape velocity in inches per
second.

LOCATE POSITION DISPLAY
Displays the autolocate position in minutes and
seconds or pitch change in % semitones from
standard speed.

NUMERIC KEYBOARD (0 through 9)

Each switch enters its corresponding digit into
the Locate Position display and memory.
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-

Shifts Locate Position to Tape Position.

-

Shifts Tape Position to Locate Position.

STO

STO
Stores the Locate Position into memory
selected by numeric key.

RCL

RCL
Recalls position stored in memory selected by
numeric key and displays it in the Locate Posi-
tion display.

o

REP

8/9/REP
Repeatedly returns tape to locate position 8
and plays to locate position 9. Cancelled by any
function key.

RST

RST
Clears position display and memory to zero.

LoC

LoOC
Starts autolocation to position in Locate Posi-
tion display.




2.2.5 Tape Speed Control

TVvI

™I
Displays tape velocity in inches per second in
the Tape Position display and pitch change in
14 semitone increments in the Locate Position
display.

MODE

MODE
Selects either fixed or variable capstan speed
reference when transport reference switch is in
EXT position.

O

TAPE
speep  FxO

TAPE SPEED
Varies the capstan speed when variable speed
reference is selected by MODE switch.

VAR INDICATOR (Red LED)
Indicates variable capstan speed reference.

FIX INDICATOR (Green LED)
Indicates fixed crystal
reference.

capstan speed

2.3 Operating Procedures
2.3.1 Transport Controls

Turn the power switch on.
Head shields move down. All function lights are
off.

Insert an opaque card into the tape sensor slot.
STOP button light goes on. The take-up reel
starts turning counter-clockwise; supply reel
clockwise. The speed of rotation for both reels
is approximately one turn in three seconds. The
speed need not be identical for both reels.

Remove card. Load spool of tape. Thread the
machine.
Reels wind up loose tape and establish idle ten-
sion. STOP light is on.

Press the STOP button.
Head shields move up.

Press the SHIELD button.
Head shields move down.

Press the FWD button.
STOP light goes off, FWD light comes on. Tape
lifter lifts the tape from the heads. The tape ac-
celerates to fast speed in the forward direction.

Press the RWD button.
FWD light goes off, RWD light comes on. Tape
decelerates,. reverses direction, and ac-_
celerates to fast speed in the rewind direction.

Press the STOP button.
RWD light goes off, STOP light comes on. Tape
decelerates and stops. Tape lifter moves back,
head shields move up.

Slowly move the MVC (Manual Velocity Control)
joystick to the right.
Head shields go down. Joystick LED comes on.
Tape moves forward. (Speed movement is
directly related to the angle of the joystick).

NOTE: Joystick may not work if good hand con-
tack is not made with the surface of the
tape transport. Contact may be made by
either hand.

Slowly move the MVC joystick to the left.
Tape comes to a stop and moves in the reverse
direction. Speed of the movement is directly
related to the angle of the joystick.

Release the MVC joystick.
MVC LED turns off.

Press the FWD button.
STOP light goes off, FWD light comes on. Head
shields go down. Tape lifter lifts tape. Tape ac-
celerates to full speed forward.

Touch the MVC control.
MVC LED comes on. Tape slows to the speed
established by the position of the MVC control.
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Release MVC control.
Tape continues to move, MVC LED light stays
on (latched MVC mode).

Move MVC control.
Tape speed changes according to the angle of
the control.

Press any transport control button.
Machine drops out of latched MVC mode and
enters the mode selected. MVC LED goes off.

Turn REFERENCE to FIX and SPEED to LO. Press
PLAY button.
STOP light goes off. Head shields come up.
Capstan pinch roller engages. PLAY light
comes on. Tape moves forward at low play
speed (usually 15 ips).

Turn REFERENCE to VAR. Turn red SPEED poten-
tiometer.
Play speed varies as the speed potentiometer is
rotated.

Turn SPEED switch to Hl.
Machine goes into STOP mode.

Press PLAY button. Turn SPEED potentiometer.
Machine goes into high speed play mode
(usually 30 ips). Speed varies as speed poten-
tiometer is rotated.

Select FIX reference.
Machine goes into fixed high speed mode (in-
ternally crystal controlled).

NOTE: If EXT is selected with' no external
source, the VCO will control the
machine at its center frequency (approx-
imately 19.2 kHz). The external
reference source can be either 19.2 kHz
or =5 to +5 volts applied to the capstan
servo programming plug on the rear of
the machine.

With machine in PLAY mode, push Manual Tape
Lifter control to the left.
Tape lifter comes out. Head shields go down.

Press RWD button, allow tape to rewind complete-
ly. Thread tape across heads and through the
capstan assembly. Do not thread the tape sensor
and do not start tape onto takeup reel.

As soon as tape comes away from the takeup
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reel, the tape sensor causes the machine to
switch all function lights off and all the motors
stop.

Press EDIT button.
EDIT light comes on. Capstan pinch roller
engages. Tape moves at play mode speed. Tape
spills off machine to the right. Tape sensor
does not control the machine in this mode.
Takeup reel does not turn.

Thread tape through the tape sensor and around
the takeup reel.

Press EDIT button.
SHIELD light comes on. STOP light comes on.
Head shields go down.

Press PLAY button.
Machine goes into play mode except that the
head shields stay in their down position.

This is shield-latched condition. No tape mo-
tion mode will cause the shields to come up.

Press SHIELD button.
SHIELD light goes off.

Press STOP button.
STOP light comes on. The shield latch condi-
tion is removed.

2.3.2 Remote Controls

NOTE: Transport motion controls are
duplicated on the remote unit. These
controls operate exactly like the con-
trols on the transport.

Place machine in INPUT mode by pressing INPUT
button on MASTER STATUS section of the remote
unit.
On the meter panel, a blue light comes on
above each meter. This means that the meter is
monitoring the Line Input on that channel.

Supply audio signal to the input lines.
Meters monitor the audio on the input lines.

Put some channels into record-ready mode by
pressing the individual channel RECORD-READY
buttons.

Yellow LED comes on for these channels.

™
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Press remote PLAY button.
PLAY light is on. Blue lights on meter panel are
on. Meters monitor Line Inputs. Yellow LEDs
are on for channels in record-ready.

Press remote RECORD button.
In addition to conditions above, red lights come
on, on the meter panel, for the channels in
record-ready. On the Remote Control Units both
yellow and red LEDs are on for channels in
record-ready. A red light shows that the channel
is recording.

Press remote STOP button.

Place machine in tape mode by pressing TAPE
button on MASTER STATUS section of the remote
unit.
Blue lights go out on the meter panel (meters
are now monitoring the reproduce head). On
channels which are in record-ready status,
yellow LEDs will be on.
Press remote PLAY button.
All meters monitor reproduce head (whether the
channel is in record-ready or not).

Press remote RECORD button.

Red lights come on, on the meter panel, for the
channels in record-ready, showing that these
channels are recording. Both yellow and red
LEDs are on for the channels in record-ready at
the individual channel controls. (These chan-
nels record the audio on the input line, and
monitor the reproduce heads).

Press STOP button.

Put some channels (not ones already in record-

ready mode) into cue mode by pressing CUE

switch on individual channel control section.
Green LEDs come on for these channels.

Leave some channels in record-ready mode.
Yellow LEDs will be on for these channels.

Press remote PLAY button.
Channels which were in cue mode monitor the
record head connected as a playback head.

Press remote RECORD button.
Channels which were in cue mode monitor
record head. Green LEDs are on for these
channels.

Channels which were in record-ready mode
have both yellow and red LEDs on, and red
lights on the meters. These channels are re-
cording and they are monitoring the reproduce
head.

Press STOP button.

Place the MASTER STATUS into AUTO.
Channels which are unassigned monitor the
record head (cue mode).

Place some channels into record-ready status.
Leave some channels unassigned.
Channels in record-ready monitor the line input.
Yellow LEDs are on for these channels.

Press PLAY button.
Unassigned . channels monitor record head.
Record-ready " channels monitor record hea
during play mode only.

Press RECORD button.
Channels which were in record-ready monitor
input (blue light comes on, on meter panel).
Yellow LEDs, red LEDs and red meter lights are
on for these channels.

Unassigned channels remain in cue (monitor
the record head).

NOTE: In auto mode, channels which are
placed into record-ready automatically
switch in this fashion:

STOP — channel monitors line input

PLAY — channel monitors record head
(cue mode)

RECORD — channel monitors line input

Press remote STOP button.

Press both INPUT and AUTO MASTER STATUS

buttons. Place some channels in record-ready.
Yellow LEDs are on for channels in record-
ready. Record-ready channels monitor line in-
put.

Press remote PLAY button.
Record-ready channels monitor line input.
Other channels monitor record head (cue
mode).

Press remote RECORD button.
Both yellow and red LEDs are on for record-
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ready channels. These channels monitorlinein-
put. Red and blue meter lights are on. Unas-
signed channels monitor record head (cue
mode).

Press STOP.

2.3.3 AutoLocator Controls

Press both RESET buttons.
TAPE POSITION and LOCATE POSITION
displays reset to zero minutes and zero
seconds.

Press numeric 1, 2, and 3.
LOCATE POSITION displays 1 minute, 23
seconds.

Press LOC.
Transport autolocates to 1:23. TAPE POSITION
increments to 1:23 and stops.

Press the RESET button directly under the
LOCATE POSITION display.

Press LOC.
Transport returns to zero. Both displays in-
dicate 0:00.

Press numeric 4, 5, and 6.
LOCATE POSITION displays 4:56.

Press STO and numeric key 7.
The time displayed in LOCATE POSITION is
stored in locate memory number 7.

Press both RESET buttons to clear the displays.
Press RCL and then press numeric key 7.
The time stored in memory 7, 4:56, is recalled
from memory and displayed in the LOCATE
POSITION.

Press the shift right button (—).
Time 0:00 now appears in both position
-displays.

Press STO and numeric key 8.
Time 0:00 from the LOCATE POSITION is stored
into locate memory number 8.
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Press numeric keys 4 and 5. Press the shift left
button.
The time 0:45 appears in the LOCATE POSI-
TION display and then in the TAPE POSITION
display.

Press STO and numeric key 9.
The time 0:45 is now stored in locate memory
number 9.

Press REP.
The transport rewinds to 0:00 and stops.
Transport switches into play mode, PLAY light
comes on, TAPE POSITION increments to 0:45.
Transport rewinds to 0:00 and repeats process
again. This will continue until any motlon com-
mand button is pressed.

Press STOP.
The repeat function is cancelled, the transport
stops.

Turn the transport REFERENCE switch to EXT.
Press the MODE button.
The green-FIX LED goes off; the red VAR LED
comes on, )

Press PLAY. Press and hold the TVI button.
The TAPE POSITION display indicates the tape
velocity in inches and hundreths of inches per
second.

Turn the SPEED potentiometer. Keep the TVI but-

ton pressed in.
The transport speed varies under control of the
SPEED potentiometer. Tape speed is displayed
in the TAPE POSITION. The LOCATE POSITION
flashes the variance from the standard speed in
terms of enharmonic semi-tones. Only
multiples of ¥4 semi-tones are displayed. If the
speed is not a multiple of ¥4 semi-tone the
LOCATE POSITION will be blank.

Press the MODE button. Keep the TVI button
pressed in.
The red VAR LED goes off; the red FIX LED
comes on. The TAPE POSITION displays 30.00
ips or 15.00 ips depending on the tape speed
selected.

Release the TVI button. Press STOP.



SECTION 3
TAPE TRANSPORT

3.1 General Description

Functionally, the tape transport consists of three
major systems: the control logic system, the
capstan servo system, and the tape tension servo
system. Figure 3-1 illustrates the interconnection
of the transport's three systems. The operation of
the control logic, capstan servo, and tape tension
servo systems are covered in this section;
schematics and assembly drawings are located at
the end of this section.

The control logic system generates commands
which control the operation of tape transport. In-
puts to the Control Logic Board come from the
motion control switches and tape load sensor.
Outputs from the Control Logic Board operate the
indicator lights, reel motor brakes, pinch roller,
head shields, and tape lifter. Motion and stop
commands control the operating mode of the tape
tension system.

The capstan servo system moves the tape past the
heads at a constant velocity during play and
record modes. Reference and speed switches
select the reference frequency for the phase
locked loop. The Phase Locked Loop Board,
capstan motor, and capstan tachometer form the
servo loop, which locks the capstan motor's
speed to the selected reference.

The tape tension servo system keeps a constant
tension on the tape during the stop, play, and
record modes and reels the tape in the rewind and
fast forward modes. Reel motor motion is servo
controlled by the Analog Torque Board. Com-

mands from the.control logic select the servo
reference which:determines the speed and direc-
tion of the motors. The reel motors can also be
controlled 'by signals from the MVC and the
autolocator.

3.2 Control Logic

The control logic system consists of the Control
Logic Board, the Interface/Lamp Driver Board, and
four Solenoid Driver Boards. Drivers on the
Interface/Lamp Driver Board operate the motion
control lights and record relays. This board also
buffers the Autolocate and MVC commands. The
Solenoid Driver Boards contain amplifiers which
operate the reel motor brake, play, shield, and
tape lifter solenoids in response to TTL signals
from the Control Logic Board.

The Control Logic Board contains combinational
logic circuits whose outputs control all the func-
tions of the transport. Portions of the schematics
have been re-drawn to help you follow the signals
through the logic. These drawings show the logic
levels present for the mode indicated. If measur-
ing these levels, remember, that outputs of the
cross coupled latches remain constant until
switched, and the outputs of the switches and
pulse networks are momentary.

Figure 3-2 shows the logic involved in the stop
mode. The number inside each gate is the chip’s
IC number in the schematic diagram. Logic levels
in the figure indicate the stop mode with tape in
the tape sensor slot.
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Figure 3-3 shows the logic involved in the play and
the play/record modes.

Figures 3-4 and 3-5 have the logic for the fast for-
ward and rewind modes.

Figure 3-6 shows the logic involved in the edit
mode and the head shield operation.

Figure 3-7 shows the logic involved in the tape
deck manual velocity control (DMVC) and remote
manual velocity control (RMVC) modes and in the
tape lifters.

3.3 Capstan Servo System
3.3.1 Phase Locked Loop

Figure 3-8 is a block diagram of the capstan servo
system showing the phase locked loop, reference
select logic, and the capstan dc motor. Whenever
the play mode is initiated, the capstan motor ac-
celerates to the selected speed. When the motor
speed approaches the reference speed, the servo
locks. Once lock is established the capstan turns
at a constant speed.

The capstan’s speed is measured by a slotted disk
and photo sensors mounted to the bottom of the
capstan motor. This tachometer produces 500
pulses per revolution. The arrangement of the
photo sensors and logic on the Capstan Tach
Board doubies the frequency of the pulses. The
frequency of this pulse train is directly related to
the motor speed. At 15-ips’ this frequency is
9.6kHz. On the Phase Locked Loop Board these
capstan tachometer pulses clock a one shot; they
can be measured at test point 1. The one shots fix
the pulse widths of the tachometer and reference
waveforms to 5us as required by the comparator.

The phase comparator produces an output
waveform whose duty cycle is proportional to the
phase difference between the reference pulses
and the tachometer pulses. Specifically, the pulse
width of the phase comparator output is equal to
the time difference between the rising edge of the
reference pulse and the falling edge of
tachometer pulse. Prior to achieving lock, the out-

put of the phase comparator is latched high. After
obtaining lock, the output has approximately a
30% duty cycle. If the tachometer pusles begin to
lag behind the reference pulses, the duty cycle in-
creases, speeding up the motor. As the motor
speeds up, the phase difference between the two
pulse trains decreases, decreasing the duty cycle
of the phase comparator output and slowing the
motor.

The rectangular wave output from the phase com-
parator is averaged by an active filter. The
resulting dc level is then amplified and used to
drive the capstan motor.

3.3.2 Reference Frequency

The reference frequency for the phase locked loop
comes from one of three sources: a crystal
oscillator, aVCO, or some external source such as
the AutoLocator Ill or the AutoLock. Figures 3-9,
10, 41, and 12 detail the reference selection
circuit.

When the speed reference switch is in the FIX
position, a 96 kHz crystal oscillator provides the
reference. The crystal frequency is divided down
to 19.2 kHz and applied to the speed select circuit.
The speed select switch and a binary counter
choose the frequency reference for high or low
speed operation.

When the speed reference switch is in the VAR
position, the VCO supplies the input frequency to
the speed select circuit. The center frequency of
the VCO is 19.2 kHz. The output frequency can be
varied by +20% with a =5 volt input. Either the
variable speed control potentiometer or an exter-
nally supplied dc level provide the reference input
to the VCO.

When the speed reference switch is in the EXT
position an exteral frequency input is selected as
the speed reference for the phase locked loop. For
standard speed operation this signal should be
19.2 kHz. If no external frequency is present and
the reference switch is in the EXT position, the
reference circuit chooses the VCO, operating at
its center frequency, as the reference input.
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3.4 Tape Tension Servo System

Figure 3-13 is a block diagram of the tape tension
servo system. All the circuits represented in the
diagram are located on the analog torque board,
except the phase locked loop and the motor
drivers. The motor drivers for the reel motors are
located on a heat sink in the power supply. The
phase locked loop circuitry shown is located on
the Phase Locked Loop Board.

A positive signal applied to the reel motor drivers
allows current to flow through the motors. This
current produces a torque which accelerates the
motor. The torque is always applied in the
direciton to pull the tape. That is, the supply reel
is always driven in a clockwise direction and the
take up reel is always driven in a counter-
clockwise direction.

The tape tension servos are always active,
whenever there is tape in the tape load sensor.
Reel motor torque is continually adjusted to main-
tain a constant tension on the tape in all modes.
Commands from the control logic, through FET
switches, select the servo loop involved in each
mode. There are three tension servo loops: the
idle servo loop for the stop mode, the play servo
loop for the play and record modes, and the fast
servo loop for the fast forward, rewind,
autolocator, and MVC modes.

3.4.1 Idle Servo Loops

There are two idle servo loops, one for each reel
motor. In the stop mode, they drive both reel
motors in opposite directions. Both motors pull
on the tape to apply the required tension to the
tape. With no tape reels mounted on the transport
and a card in the tape sensor slot, you can see the
reel motors turning in opposite directions, com-
pleting one revolution every three seconds.

The torque applied to the motors is set by the idle
adjust potentiometers. The idle adjust level is
summed with the dc output of the tachometers to
resist any motion which tends to alter the tension
on the tape. This provides a dynamic braking force
which prevents tape motion during the stop mode.
The reels will only move to take up slack in the
tape path and to establish proper tape tension.

3.4.2 Play Servo Loops

There are two separate play servo loops, one for
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each reel motor. During play mode and record
mode the servos apply the torque required to keep
the tape moving at a constant speed under
constant tension.

The torque required to keep a constant tension on
the tape depends on the amount of tape on each
reel. Since the amount of tape on a reel changes
continuously during play and record, the torque
must be continuously adjusted. Divider circuits in
the servo loops calculate the adjustments
necessary to maintain the proper tension.

The tenison applied to the tape is equal to the
motor’'s torque divided by the effective radius,
which is the distance between the center of the
hub and the point at which the tape leaves the
reel. This means that for any given torque, the ten-
sion decreases as the tape radius increases.
Therefore, in order to deep the tape tension
constant, the torque must increase as the radius
increases. More torque is required for a full reel
(large radius) than for an empty one (small radius).

The radius of the roll of tape is proportional to the
speed of thetape divided by the speed of the reel
motor.. A-full reel, which requires more torque
because of its larger radius, turns slower than an
empty reel, which requires less torque because of
its smaller radius. The reel motor tachometer sup-
plies a dc level indication of the tape speed.
Analog dividers in the play servo loops divide the
tape speed by the reel motor speed producing a
torque signal proportional to the radius of the roll
of tape.

In play or record mode, as the take up reel fills
with tape, the torque is proportionally increased
to pull the tape with the proper tension. The op-
posite happens to the supply reel whose radius
decreases. It requires less torque to decelerate
the reel to apply the proper holdback tension.

3.4.3 Fast Servo Loop

There is one feedback loop involved in the fast
modes. The control logic selects the fast servo
loop FETs in the fast forward and rewind modes,
and when the transport is under autolocator or
MVC control. Torque, applied by the servo, drives
the tape at a constant speed selected by the FWD
or RWD switches or at a variable speed propor-
tional to the autolocator or MVC analog velocity
voltages.
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The fast feedback loop consists of a summation
of the two reel motor tachometer signals. The fast
loop servos when the combined speed of both reel
motors reaches the control velocity at the fast
comparator. In the fast forward and rewind modes
this is approximately 300 inches per second. From
that point, the reel motors are accelerated only to
maintain the speed selected by the FET switches.
The combined tachometer signals also produce
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direction information for the autolocator’'s posi-
tion display.

Torque limiting circuitry clamps the output of the
fast comparator to limit the maximum torque ap-
plied to the motor. The maximum torque is con-
trolled by the torque limit switches mounted on
the transport deck.
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PARTS LIST — CONTROL LOGIC BOARD
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IDLE ABS
ARREST VALUE
TPI
RI2 @)

[ JoFFseT NULL

I1C 1C IC
29 5 16
72402 7426 5011
RI8 R8
LEFT LEFT
iDLe @] @ JTENsioN
STEERING BUFFER

I1C
18

7426

INTERFACE
GATES

I1C
)

5011

REV
MOTION
COMPTR

FWD
MOTION
COMPTR

PLAY ACCEL
DIFF AMP

RIGHT
TENSION

TAPE
SPEED
BUFFER

*ACTIVE
FILTER

SSUMMING AMP
100%=50, AMP

1C 1C
24 25
7426 5011
R4l R
RIGHT
@ | @ |olE
STEERING  BUFFER

IDLE ABS
ARREST VALUE
TP2

R36

©
OFFSET NULL




PART
NUMBER

PCA2600-0001-01
09-52-3030
1.0KOHM5%-12W
1.0-MOHM5%-12W
10--KOHM5%-12W

100--OHM5%-12W
100-KOHM5 % -2 W
100MF10V-CLY
12--KOHM5%-12W
14P-DIP-SKT
150-KOHM5%-12W
15MF25V-CLYRL
16P-DIP-SKT
1N4004
1N5231B-5.1V
2.2-KOHM5%-12W
2.7-KOHM5%-12W
22--KOHM5%-12W
220-KOHM5%-12W
27--KOHM5%-12W
270-KOHM5%-12W
2N2270
220-OHM5%-12W
15--KOHM5%-12W
2N4249
3.6-KOHM5%-12W
33-KOHM5%-12W
4.7-KOHM5%-12W
47---OHM5%-12W
47--KOHM5%-12W
470--OHM5%-12W
22MF25V-CLYRL
47MF63V-CLY
4:7MF35V-CLYRL
680--OHM5%-12W
7402

741CP

7426
820-KOHM5%-12W
:1MF50V-CCD20
:01MF50V-CCD20
AD532J

AP5-7D

IH5011
TAPCPOT100K-18T
TAPCPOT10K-18T
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PARTS LIST — ANALOG TORQUE BOARD

DESCRIPTION

ANALOG TORQUE JH-114-HlI
MOLEX 3CIR PARA PC CONN
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR

CARBON FILM RESISTOR
CARBON FILM RESISTOR
LYTIC CAPACITOR SIEMEN-D
CARBON FILM RESISTOR
DIP SKT AIRES 14-511-10
CARBON FILM RESISTOR
LYTIC RAD/LD SEALED (GP)
DIP SKT AIRES 16-511-10
DIODE, RECTIFIER - SILICON
DIODE, ZENER-SILICON 5.1V
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR

XSTOR NPN AMPLIFIER SILICON

CARBON FILM RESISTOR
CARBON FILM RESISTOR
TRANSISTOR

CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM-RESISTOR
CARBON FILM-RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CAPACITOR ELECTRONIC
LYTIC CAPACITOR SIEMEN
LYTIC RAD/LD SEALED (LL)
CARBON FILM RESISTOR
QUAD 2-IN NOR

OP AMP

QUAD 2-IN HVLT INTFACE N
CARBON FILM RESISTOR
CERAMIC DISC CAPACITOR

CERAMIC DISC CAPACITOR 20%

MULTIPLIER-DIVIDER ANALOG
PAD, TRANSISTOR TO-5 TYPE

QUAD ANALOG SW H-LEV 15V 16

BU3299W-1-104/BK6BWR100K
BU3299W-1-103/BK6BWR10K

QUAN.

1
14
12
2

42

NDbEPPONDLON

Sk ks
[6) I en]

I\J-bo.)—tr\)—tool\)oog—t—kl\)—t—A—&S—Lmr\)—k—tl\)m—kl\)—nl\)w@@l\)

DESIGNATOR

R14,17, 24, 39, 42, 98-101, 119, 121, 122

R19, R110
R1, 2,5, 6, 7, 20, 25, 28, 29, 30, 31,

44, 45, 46, 53, 54, 59-63, 67, 75-79, 82

93, 94, 97, 102-105, 107, 108, 115,
116, 129, 130, 132

R48, R50

R9, R43, R84

C4, C5

R114, 117

R13,.16, 37, 40
Cs6, C7

CR1-CR6, CR9-CR19
CR7, CR8

R23, R55-R58, R65, R69, R70, R109
R3, 4, 26, 27, 95, 96

R10, R35, R80

R86, R87

R66

R64, R106

Q2

R21, R32, R112

R72, R73

Q1

R92

R71, R74

R49, R52, R120

R118

R11, 15, 34, 38, 47, 51, R88-91
R68

C2

C1

C9, C10

R113

1C29

IC1, 2, 4-6, 8-14, 17, 20-23, 26-28
IC15, IC18, 1C24

R81, R85

C11, C12, C13

C3

IC3, IC7

IC16, IC19, IC25
R8, R18, R14, R111
R12, R36



T
o i n
%4 y
;388 9% q
Tk o L k 2 w 2
g 2 93 ¥ 7 %4 J 9 pop X
i 28 o - ¢ .0 q v
P F 2 . w F a7 f > 2
g v 2 g > b o d N i
wwF . pow AR~ 4 I D
2 2 4 3 5 « 2 & Wy 4 S0 Ey W
2 24 2 ¢ 2 2 3 e & Hue - u
§828 03 wof W 53U SE8 vy
= i) £ 4
0 0y @0 g = 2 g J g Q4 0 Efd Q \u.jl o
2 2 4 2 W « 2 g J uJ ?‘\I P Yy G m
I_\fmd-mm ,‘]pz, p24L—mm1 L FRNTI Paal‘“'”
R29 N
zzm%
o o3
P17 B3Z B s €3 ZNSTED e oo P36
| ez 247 =2 i
-isvbc |3 2750 5 | RECORD HOLDING RELRY DRIVE
+i15VvVDC |2 FI 2 |+21vDC
5013[011]4 ]
ANALOGTESTSW||  [— 4 | | RECOBD MOMENTARY RELAY DRIVE
R30 v 3 [c3 R39,2.2K,
22 M T41z2 Q6
2.7K 2NSea) -
== Ly I 539568
- — R40, 1K =
=] 4, 2N5783
"‘—‘VW—I——" Pz2
P& s, o Pz
NOCONNECTION |3 Iéglr grz]i i -
ey e = 2| PMveTo Loagie
SEs ! | =2 ¢ 3| PMVEC TO Logic
1nsKs L, cez _T_ .
= ,.__.M + o1 Ri&
B35 T 22 §
oK — Pt o= — 5oV
Bl P39
B36C R ¢ CRI -
1005 4.7k ¢ ez ~
] Rle — I | NOcouNECTION
—— LA 7] = 22
i = =y A > 8| REWIND LAMP DRIVE
Rzo
— Ic| —¢ 7] &=
I|95454 |3 i ’_‘é’\é\v AST F\wD LAMP DRIVE
) o) —AAN == 5| STOP LAMPPRIVE
2z - LAMPS ACTIVATED
P27 ;f‘\zf\« 2 [ PLAY LAMP PRIVE >WHEN LINES ARE O
TERIGGER FROM REMOTE ¢ RMVC | | 7 5 P
~ 2 < =~
BEWIND LAMP |2 ] Iz —31 2| Mve LAMP DRIVE
. 75454 219
FAST FWDLAMP |3 % & ANA— Z| EDIT LAMP DRIVE
STOP LAMP |4 2z e2z
T ANN I'| svieLD LAMP DRIVE
L = PLAY LAMP |5 7 5 = S -
COMMANDS e et A "
= & = TeX =9
™MVE  LAMP (7 —,5454.2
EDIT LAMP g 12
SHIELD LAMP 9
~ 4 5
"15 B g
75454 |>
| & &
S.AT P26 PINNSS | 2 ARE noW-EX I STANT,

4, ALL VOLTAGES ARE D.C.

B ALLPICDESARE |N9GOOG

2 ALLEESISTORS ARF AN SHMS, TS0 ), w.
I ALL CAPASITAWS ARE IN MICRCTARADS,

NOTE T UNLISS OTHERW ISE. SPECIFIED |

Interface/Lamp Driver Board
SC2500D0416 rev B
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PCA2500-0416

IO  Ic6 IC7 Ic8
(=] (]
R35 mvc
SENSITIVITY
ADJUST

IC5

L]

[k [ Déﬂéggg

Q2

Q6




PART
NUMBER

PCA2500-0415-00
08P-DIP-SKT
09-52-3030
1.0-KOHM5%-12W
10--KOHM5%-12W
100--OHM5%-2W
12--KOHM5%-12W
14P-DIP-SKT
16P-DIP-SKT
1N4004
2.7-KOHM5%-2W
22--OHM5%-2W
22-MOHM5%-v2W
2N2270

2N5783
4.7-KOHM5%-12W
47--KOHM5%-12W
4:7MF35V-CLYRL
74122

741CP

75454
:01MF50V-CCD20
:1MF100V-CCD20
AP5-7D
TAPCPOT10K-18T
TLO81CP

TY-24M
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DESCRIPTION

LAMP DRIVER/INTERFACE BD
DIP SKT 8PIN ARIES 8-511
MOLEX 3CIR PARA PC CONN
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR

DIP SKT ARIES 14-511-10

DIP SKT ARIES 16-511-10
DIODE, RECTIFIER - SILICON
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
XSTOR NPN AMPLIFIER SIL
XSTOR PNP SWTCH SILCN TO
CARBON FILM RESISTOR
CARBON FILM RESISTOR
LYTIC RAD/LD SEALED (LL)
RETRIG MONO MULTI

OP AMP

DUAL ERIPH NOR DRVR MOTO
CERAMIC DISC CAP 20% TOL
CERAMIC DISC CAPACITOR
PAD, TRANSISTOR TO-5 TYPE
BU3299W-1-103/BK68WR10K
OP AMP

CABLE TIE-MED ALLSTATE R

QUAN.

PR DL WENLANWNONNNMNNBRO S S 2 aRNNG D=

PARTS LIST — INTERFACE/LAMP DRIVER BOARD

DESIGNATOR

P17, 18, 21, 22, 24, 26, 27, 32, 38, 39
R32, 9, 12, 14, 23, 24, 7

R10, R15

R34, 36

R13

CR1-5
R25-R28
R16-22
R29, 30
Q1, Q2
Q3,Q4
R31,1, 2
R33, 11
C5

IC5

IC6, I1C8
IC1,2,3,4
C4,3,2
Cé

R35
IC7, IC9




be-Hr

22-¢ 9bedq

2¢v00-8-00S520S
pieog JaAuQ pious|os

NO CONNECTION | 1 &
(SEE TABLE BELONW) [ 2&
+5vDC | 3

R2
220

Q2

MJEBOSS

CRI
IN4OO4

DRIVER BD

PA

PA-2Z FUNCTION

PR

PB-2 FUNCTION

BRAKE SOL.

P41

BRAKE LOGIC. Comm|

P37

BRAKE SOL.DRIVE

PLAY SOL.

P3s

PLAY LOGIC COMMAND| P34

PLAY SO\L. DRAVE

2 ROLLER SOL

P30

2" ROLLER LOGIC COMM

P29

'ZROLLER SOL.DRIVE

LIFTER SOL.

P25

LIFTER LOGIC COMM,

P23

LIFTER SOL. DRIVE

SHIELD 9®0OL.

P20

SHIELD LOGIC.COMM,

Pl6

SHIELD SOL. DRIVE

CR2
INS2s52

GND
(SEE TABLE BELOW)

+22VDC



PART
NUMBER

PCA2500-0042-00
09-64-1031
1.0-KOHM5%-12W
1N4004
1N5252B-24V
220--OHM5% 2W
2N2270

APS5-7D

MJF-3055
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PARTS LIST — SOLENOID DRIVER BOARD

DESCRIPTION

PCA, SOLENOID DRIVER ASSY
MOLEX 3PIN NON-LOCK 3/4
CARBON FILM RESISTOR
DIODE, RECTIFIER - SILICON
DIODE, ZENER-SILCN 24V-5%
CARBON FILM RESISTOR
XSTOR NPN AMPLIFIER

PAD, TRANSISTOR TO-5 TYPE
XSTOR NPN HI PWR AMP SI

QUAN.

- b b ed d b b ) -

DESIGNATOR

PA, PB
R1
CR1
CR2
R2

Q1

Q2

C

C\



Ji Q2
-
(ORGY +5V 1 283568
2 |key T P { L Qi
\— 2N4354
(wHt/BK)  OQUTPUT 3 ®
R4
(wWHT/RED/YEL)  +22V 4 ®
22K
§ R § R3
(6rRY)  eND | 5 6.8K 2K
GRN, ! }
= R2
WHT 2 AA—
@D ; 10K e
3 |[KEY 2K
W
BLY 4 l
WHT. 5
32 PC 2600 B 0160-00C
NOTE :

1.. ALL RESISTOR VALUES ARE IN OHMS , 1/4W,5%.

JH-24

Photo Sensor Board
SC2600-B-0160

‘Page 3-29




PART
NUMBER

PCA2600-0160-00
09-66-1101
10--KOHM5%-14W
180-KOHM5%-12W
22--KOHM5%-14 W
2N4354
6.8-KOHM5%-14W
AP5-7D
MC-2600-0161-01
PN3568-5
SAPCPOT500-18T
TAPCPOTS500-18T

.Page 3-30

PARTS LIST — PHOTO SENSOR BOARD

DESCRIPTION

PCA PHOTO SENSOR BD
MOLEX 10PIN RIGHT ANGLE
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
XSTOR PNP AMPL

CARBON FILM RESISTOR
PAD, TRANSISTOR TO-5 TYPE
BRACKET, MTG, PHOTO-SENSOR
XSTOR NPN AMPL
BU3299X-1-501/BK68XR500
BU3299W-1-501/BK68WRS500

QUAN.

P . T Y NP U W ST N S

DESIGNATOR

Ji1, J2
R2
R3
R4
Q1
R1

Q2
R5

G
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PART
NUMBER

PCA2500-0085-00
08P-DIP-SKT
09-52-3030
09-55-1032
09-55-1042
09-55-1052
09-64-1032
09-64-1033
09-64-1042
09-64-1062
09-64-1082
09-64-1083
09-64-1092
09-64-1123
09-65-1031
09-65-1041
09-65-1051
09-65-1081
09-65-1101
09-65-1121
1.0-KOHM5%-12W
10--KOHM5%-12W
100--OHM5%-2W
100MF10V-CLY
120-LC-129-VA
1N4004
2.0-KOHM5%-12W
2.2-KOHM5%-12W
22--KOHM5%-12W
2N5681-S39568
33-KOHM5%-2W
3.3-MOHM5%-172W
4.7-KOHM5%-12W
4:7MF35V-CLYRL
6.8-KOHMb5%-12W
:0068MF400V-CMY
:01MF50V-CCD20
:1MF100V-CCD20
:68MF50V-CLYRL
AP5-7D
ICTE-5-5V
SP-7100-0063-00
TLOB1CP
7402
7400

17472
2N2270
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PARTS LIST — TRANSPORT MOTHER BOARD

DESCRIPTION

PCA MOTHER BD ASSY JH-24
DIP SKT 8PIN ARIES 8-511
MOLEX 3CIR PARA PC CONN
MOLEX 3PIN LOCK 1-3/16”
MOLEX 4PIN LOCK 1-3/16”
MOLEX 5PIN LOCK 1-3/16”
MOLEX 3PIN NON-LOCK 15/16”
MOLEX 3PIN NON-LOCK 1-3/16”
MOLEX 4PIN NON-LOCK 15/16”
MOLEX 6PIN NON-LOCK 15/16”
MOLEX 8PIN NON-LOCK 15/16”
MOLEX 8PIN NON-LOCK 1-3/16”
MOLEX 9PIN NON-LOCK 15/16”
MOLEX 12PIN NON-LOCK 1-3/16”
MOLEX 3PIN LOCK 3/4”
MOLEX 4PIN LOCK 3/4”
MOLEX 5PIN LOCK 3/4”
MOLEX 8PIN LOCK 3/4”
MOLEX 10PIN LOCK 3/4”
MOLEX 12PIN LOCK 3/4”
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
LYTIC CAPACITOR SIEMEN-D
TIME LAPSE IND 75-36 CUR
DIODE, RECTIFIER - SILICON
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
XSTOR NPN AMPLIFIER
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
LYTIC RAD/LD SEALED (LL)
CARBON FILM RESISTOR
MYLAR CAPACITOR MEPCO SR
CERAMIC DISC CAP 20% TOL
CERAMIC DISC CAPACITOR
LYTIC RAD/LD SEALED (LL)
PAD, TRANSISTOR TO-5 TYPE
DIODE, SURGISTOR

SPACER, AMATOM 8155-A-06
OP AMP

QUAD 2-IN NOR

QUAD 2-IN NAND

J-K FLIP-FLOP

TRANSISTOR NPN

QUAN.

=N AN L g A NS AR AN S NEANN AR AN NOOOON =

—_
N

_;_L_s_al\).;;_u_;m,;;a;m_;m

DESIGNATOR

R9, R38, R40, R42

R8

R4, R44

C12

M1

CR1,2,3,4,5,7,8,9, 10, 11
R36

R31, R37

Q2

R39, R41

R26

R10, 11, 12, 14, 15, 17, 20-25
C1, C33

R18

C25, C26

C2-C11, C18, C19, C28
C21, C22, C24, C27
C13, 14, 15, 16, 17

CR6

IC1, IC2
IC3
IC4
IC5
Q1
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I
J2a
<5
2]
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rED
auPfLyY

Marol

BLK

o
>
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Interconnect Harness
SC9000D0163 rev C

JH-24

AC LINE
H5/230V

CAPSTAN SERVO PROGRAUWMING

b3
v
Tm : 1 7] e g
b T b 3
o
] o Qo |a/N
= o ~ w1 g
= o H —
o ¥ ) iz ¢ | e caus
—| 3 n
~ 3 | © | 3Ivn3 053dS HOIH
2 NRETS g §2 g d - | T G205 02
NG Hidvi | o N + 5 3 =
0 * o \_m M w a | odag+
o
z ane| = o) Auo o [imeigma
9 atoH axod3d| o |~ Azg/tim o |8 = sl
m ans |~ o |p m m
o wow ouod3M | ¢ 775 /LM - |1 b 2| i toaew
ﬂ oap3d|e nae O N/ ddfim— @ | 3Avw mavizes
iH93|n Nup o stigfabin — o | aevia w2es
DAARIF |0 alA O | ;
BN DY ~L30N| & —— e Lhm % A2AS tham ¢ | mowirnes sg 1z
ANM DY -lh| - [——woaDan 4 ou g Nus/tim — n | angnr oo
_— S .w_ m QU AIG L —q ¥ | WD ~Dd QRIS
AN TV . =IH | =~ — Wea) vio |]I|+_ b A — o0 | 72 Dd qREE Byvh
X7z
ANIT oW —anan|w o — -3 23
LHM, 3
,fp b 2|~ M (o}
n
aND |~ | Cvo ) A¥9 M i
sane [ [
T 6esy) 124 © LG
(v o) ruo — © ]
aaazz+|e Gro8) e - i &
« 2aagi-| 3 f—— 2o m I =
v 2aA Sl ¢ |0 — e Qza = T
W wWed AZZ| = f—— (voadain + 3
a anN® Hinval 2 mm
n SCHANGD ATagns | © NAG/LHM LY m
2
QWA 001 | ¢ waa — - 1€
“odLNTD df INNL] o a2/ LHm w3
] ¢ |3 g
IvA bZ|m QA n (e o a
i w 3 2 Mg
o L] o m.uN
= -
HoLow Nadns | & |——ooedenium = - ] 2 E mm_w
WOLOW dn vl |® —— (3 QY mus/iHMA W g &
DAAOE +| o |——(romr1)n1g -
o ~
o
3 5| 4 %
s M—. »
5 &% [7% ¥
- Y
| § 1k
W wos f B vp z
T B 2z 77
& 3 (T ~ 43t o 3
(&) I o
=3 o m w " g mm 7 z
.m._n o | w g .
g ~ I _ N9 /VED/ AN —— | 2= 9 04 a7z
€< < ™~ e .
5 52" &5 . - ®9| g
2oy v +3 ¥
0oL fok g [ O/ LHM 2 m.c.
w ICauiaC- 13 | i z 4
X A% Ju SR T = J § 483,
3 27 =& o a Szow
2 % 29 il 8 5 5 o} w
_ T G N —_— alv N Mg — = i3 m wp_m
i < Il m =} asy o wn P i
S P w o =y 0 Hddp
5 F 2 2 F
! o[ = o T £ 4
z i I.vj o] -~ a vpo
R ol - M| 33 T <9
= bS] ER | e aay 1] m» 5, F mR~
m g 1= £F Mm pExud
A ot £58fa
) o m 4 DN..» on I
> u ¥ o # =% 9tota
4 by~ £ u 33 Ll
aalm #38 4% & 3 W NWTM +
3t 203 7 3 £d 222 8%
ge g o3¢ 58 gileil
L ans . noope o _6muwv,
W DANTZ+ lun i L we 3 ~n
o 2 az% T wmunn.uamma
B
- ~o 5] CEET mnﬂmm
animay Jiowan| o o ° i ,wmm 2722
. o= o nHo
u animay Of h/Lrn @ﬁ:@.ﬂq wmmuuw\Nﬁ“
¥ A0 gw3d| § CIA LIRS, ——— —— | SR B
£ Qg Buopway| ¥ naa Sy &) a . wmwa@mwm
o B OBYMOd| o f———— 78/ihm = a@ﬂ 3 o< ...MJ. i
SRt =noamgl & fo——— mapngans . - et B ] £ e $AS
g doig FrowTy| = rese & 3 g
aogl » NBG A — B
an | = NED/ S e — 4
AV14 aUDwWRY| @ ———— T3 oy 4] b
Axid| on TV — a@ﬂ g
3 B Wld| = T B s ————————— "
3 Y 3ew3y| o ™Yo & g et T =
e QuedT| o REof Lk @m«: m g - %
™ 2N WooIH| @ rria M0 L ¢ i H
2
3ansi-| - R — annos| & —— . o 28 Taa ¢
oNl 26 | o -7A N aupHd 9L ~ i @ i "3 g s
SAAGH | oy [—— Q38— QIAHG| « a3y S SR R 2= 2
M 2l aFEAsAna| ~ AuDFLHAn ol % A7 grawms| T Qo /a/ LA & mw U
HOYL WYlSavD Q3uasand| + e m| 2 A | @ ~ma | & H
AOHANOD 20 ARE| @ AHAn o ' TN Z2+| & TaAfazy fins - = 2,
.un.\mmh w — - .WM a3 H a8 finm Q hawd o0 o
o] e L ¥ 240 11g3| 2 a8/ L -
o
wWAPZ| o -+ ner| & i
S
~ _ N% AuD n
m M _MW 9/ 1nmm -
o =L NBo
y 3 r El
§ &g
— E;
209+ W (ve g1 o
ASNRS OND v | = ag/ L hm ol
.ﬂy.u.uu,l a
m ans| o Cvo o)) Ao =% od o
= QI2dS | & L LAY m.w [s)
= wmoa | © D/ LM @l W.
a an| — QA ~lE 2aA G- — 1D _.. M_ bi
=5 HILmnos | @ e o M MOBINDD ANdLino — & o N_
4 BoTeiy /v | n Np9 W | oyN— m ol &
m awo Y| = VAL LHAA + | ang — ol I - [ <
= SanGl | ™ o ol az— PHOfARAA O o = oy
INGENI YT |~ B B é! QT IHAA — m T
2aa6)-| — ™R I s T
I ~ aswas [— 9 2]
wonoL | —| —_——tm e L ]
- b i o
Ea 3 1
o B4 Aaptd w
n W‘_ ~
QIONIIcsS dFToH HINId | o /g A w | @ 2
D2AAGI+| m azy - e . g =
an2| g Ano ~ m .n.nv.u..—nra_..vm - |
iv®a30 HALA| & Oy An o | @ sawa—] w 1A —] % > |
WY TAWY| o g/ Ahad + 2aA 22— — FIA G /LA -~
DOAYNY VAWM | =~ waof thm o | 2aAGI+ —] ™ a=zi R n M >
BIVVWL DANA | 9 “an/ Ltk bl b o —| ¢ £« P
oVARZ | o Nio/ LA o | DAWE—] 0 NEO s 3 > 0 a2
i 2WAAG- — 9 HEa o/ mm & Zz 9
< ) < E
= | |@/ o— L &l=
1Al gaoo® Iloway| @ N3O - g Zp | © i U g|=
= AVid 3iowad| o 3 a |2 B R3] a T W gD
=} doLs Aoway| = N9 - oh nx _ww | o =
= amd owas| 9 ama <+|% 3o eo g 5 E | ex 13 woT w
w R mm a "y = ] i 9 [
o ama alowas| o oia ol g S g g = s 18 e
31 ouoT3N| © N0/ Ha/ At o | ¥ » e an @ = 15 T |
3L ad| ™ TEAL PR £ AWM =l R=1 m% 4 A B Uz (X
a1t dois| @ NES/ HIE /LM w | & 2243 o w ] O nO— :m
31 amd| NG /g /L o | g =32 b ARTA: a= (o Wz
30 amt | ¢ | OUA /B /MM 9 |I E = sl BuE o
20A22+| w _In. M\w W.; —i W | nnﬁu %W 5_ SsT.OV.
L ou 3 Ww>T
2aASI-| — ~NYE b 43 o a5 | i | hZu =
— \ Lo ﬁ 3 (94
<+ 3 .m o x z Ty | o |
) u a ad 47 1 @
N LELTAETN 5 ¢ 3 3 3T N ~ H |
T y
num_\.qut..; —q S o—— fihm .W m d .w - Syt == = ﬁ
3 H S x -
) m |Riss “ s
w. W W [ “ ﬁ/w_ x
wih S ] . X o P — n —
(= e ¥3 o g v /29
g o @ sk
4 \ \ ] S.w "
&m _.|=O=|._ )/ | b L



'ANVILS L “OMY 27 3V 02dH oL S3uim (s
‘ZA3 1A MM @3nddns sv savan asn (v
1noHD3HD VNI Ay 3DNNYHD Jvw
£S301VA TVNIWoN 3av o8 5 sa <&
CLSOd "W¥3L a3byms WV 2dl § 14l (2

" SQVEVYH0HDIW
N 33V SINIWA A0LIDVdWD Y
f2g ‘M b4 CswHo
NI 233Y S3N1VA HOLSIS3E W
Q312 D34S 35IMI3NMLO ss3NN (4

*$31ON
_ 18294224 o - " _ —_—
1'a8'o>'d ‘HOVL Nw.LedwD A~ ! ‘
_ Vs =0 |
oan | Ao/Ly 5 . O
) =) e = NZO | ;
T Oluu.... JOA G+ AL /3 Oce T " \
O T = v_m.m)\/\( _ _
P! o=
= Vi ! Z2A
Q) r\_ 1M [QO-2120-000L~d3|
O 04 " [
v ® @ P Oy e
S \
~ /3 W< O @ _
it ]
| L [ .@ e &\
LT : _ .
_ : 1A
e |
191507 SoW/2 !
| 00D¥L
| D1
|
\ |
]

RIO
RS
R6

3
n T
- < ‘/D..
= ~ -
< — < EZ
25 =L 3 i
ML = — 8
2o i o e
= 2 >0
< < + —_— b —
- = +

il

R8
R7
TACH.BD

§525B287 A

BLU
Cl
s [ ]
rRe [
Rl [
“>
GRN TPI
WHT
CAPSTAN

SC2500B0287 rev H
Page 3-35

Capstan Tach Board

JH-24



PART
NUMBER

PCA2500-0287-00
08-50-0106
09-50-3051

1548-2
2.7-KOHM5%-14W
22--KOHM5%-1aW
3.3-MOHM5%-14W
330-KOHM5%-1a W
330PF1KV-CCD20
47MF10V-CLYRL
68---OHM5%-12W
74COON
:001MF1KV-CCD20
:01MF50V-CCD20
RG-2185
SP-7000-0212-00

Page 3-36

PARTS LIST — CAPSTAN TACH BOARD

DESCRIPTION

PCA, CAPSTAN TACH

MOLEX TERMINAL 2478-TL
MOLEX 5HOLE LOCK CABLE
TEST POINT TERM

CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CERAMIC DISC CAP 20% TOL
LYTIC RAD/LD SEALED (GP)
CARBON FILM RESISTOR
QUAD 2 IN NAND C MDS
CERAMIC DISC CAP 20% TOL
CERAMIC DISC CAP 20% TOL
RUBBER GROMMET (H.S. 218)
PHOTOCELL HEI#CYB02-CD

QUAN.

N =t =2 N2 N2 =N W-=

DESIGNATOR

HP60
TP1, TP2
R4, R9
R7, R8
R2

R3

C2, C6
c5

RS, R6
IC1
C3, C4
o]

V1, V2
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SCREW, BINDER HEAD
6-32X3/8"
4 REQUIRED

CAP, ROLLER GUIDE
MCA2500-0510-11

ROLLER GUIDE
MC-2500-0134-11 (1" TAPE)
MC-2500-0134-12 (2" TAPE)

ROLLER GUIDE ASSEMBLY
MC-2500-0136-01

(D

; 3
&

ﬁ%
0
L

{

HEAD GOVER, JH-114
MC-2500-0122-01

2 S
S

BLOCK, PHOTO CELL >

MC-2500-0076-01 @

END CAP, DRUM
MCA2500-0510-11

SIDE, HEAD HOUSING
MC-2500-0033-01
COUNT GENERATOR DRUM
AS-2500-0623-11 (1" TAPE)
AS-2500-0623-12 (2" TAPE)

JH-114 OPTRON
PHOTO CELL
OPB-806

SIDE, HEAD HOUSING
MC-2500-0034-01

BASE SHAFT ASSEMBLY
AS-2500-0049-01

SCREW, FLAT HEAD
4-40X3/16"

PHOTO CELL
OoPB-125

PLATE CLAMP
MC-2500-0621-00

BLOCK, HEAG HOUSJNG/

MC-2000-0018-0] N
(=}
(=1

%‘\ SCREW, ALLEN CAP

U

I
|
l
!

—_—

T~

SCREW, ALLEN CAP
8-32 X 3/4"
2 REQUIRED

\ 8-32X3/4"
| 2 REQUIRED
| |
' |
[ SCREW, BD. HD.
4-40X5/8"
: 2 REQUIRED
s &
SCREW, ALLEN CAP
8-32 X 5/8"
| 4 REQUIRED
|
|
I
SCREW, ALLEN CAP .
8-32 x 5/8" Head Assembly Drawing
4 REQUIRED TW90D-11

JH-24
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SCREW, FLAT HEAD ALLEN

SCREW, FLAT HEAD ALLEN
8-32 X 5/8"

10-32 X 5/8"

SCREW, FLAT HEAD ALLEN
4-40X1/2"
2 REQUIRED

SCREW, FLAT HEAD ALLEN
8-32 X 5/8"

SCREW, FLAT HEAD ALLEN
10-32 X 5/8"
2 REQUIRED

SCREW, ALLEN CAP

_@

4-40x 172"
2 REQUIRED e
AT
SCREW, ALLEN CAP w7 S~
8-32 X 13/4" (2" TAPE) - -
8-32 X 3/4" (1" TAPE) B e W S
4 REQUIRED T - e, \\\
-~ // ~ S e -
~ = ~ ~ ~
-~ ~
HEAD BRIDGE PLATE -~ >~ -
MC-2500-0606-00 ~ S
| > B
S~
| SCREW, ALLEN SET
| 8-32 X3/8"
|
I
I CAM, WRAP ADJUST
| MC-2600-0170-00
|
| SCREW, FLAT HEAD ALLEN
I 6-32X 7/16
SPACER SHIM ] s 2 REQUIRED

MC-2500-0295-02 (2")
MC-2500-0295-03 (1")
2 REQUIRED

MC-2500-0262-02 (.002")
MC-2500-0262-03 (.003")
MC-2500-0262-05 (.005")
AS REQUIRED

I | CAM, WRAP ADJUST
| MG-2600-0170-00
]
| RETAINING RING
IRR-1000-12

TINCH TAPE GUIDE
MC-2500-0525-01

2 INCH TAPE GUIDE
MC-2500-0525-02
2 REQUIRED ERASE HEAD
MOUNTING BLOCK
MC-2500-0607-00

RETAINING RING
IRR-1000-12

/\

\

16 TRACK ERASE HEAD, WOELKE
SP-7000-0120-07

24 TRACK ERASE HEAD, WOELKE
SP-7000-0121-07

8 TRACK ERASE HEAD, WOELKE
SP-7000-0122-07

16 TRACK RECORD HEAD, AMC
SP-7000-0120-05

24 TRACK RECORD HEAD, AMC
SP-7000-0121-05

8 TRACK RECORD HEAD, AMC
SP-7000-0122-05

M~

1

>

PLATE, HEAD CAM
MC-2800-0217-02

NUT PLATE
MC-2500-0526-00
2 REQUIRED

SPRING, HEAD MOUNTING
MC-2600-0218-01
4 REQUIRED

4-40 X 3/8"

TEN
Q SCREW, FLAT HEAD Ev\
| g-ﬁaé% x] 3::%6" | | SCREW, FLAT HEAD PHILLIPS
UIR
I i E éef 2 REQUIRED
|
k. D e oucill PLATE, HEAD MOUNTING
@ | MC-2600-0216-03

| «—— SHIELD, RECORD HEAD

MC-2500-0599-00
{16 & 24 TRACK ONLY)

~

j
|
|
I

L

2 INCH HEAD SHIELD
MC-2500-0521-00

1INCH HEAD SHIELD
MC-2500-0522-00

SCREW, FLAT HEAD ALLEN
6-32 X 7/16"
2 REQUIRED

CAM, WRAP ADJUST
MC-2600-0170-00

SCREW, ALLEN SET
8-32 X 3/8" \é
L
| PLATE, HEAD MOUNTING

I
E G RIN
I}T?RIAI%%%—IE . I MC-2600-0216-03
L
-
\""'-..

PLATE, HEAD CAM
MC-2600-0217-02

SPRING, HEAD MOUNTING
MC-2600-0218-01
4 REQUIRED

/li
/||

DISC, PRESSURE ?\SCREW, FLAT HEAD PHILLIPS

MC-2600-0225-00 4-40 X 3/8"

I ~ 2 REQUIRED

<

16 TRACK PLAYBACK HEAD —

SP-7000-1033-00

24 TRACK PLAYBACK HEAD
SP-7000-1036-00

8 TRACK PLAYBACK HEAD
SP-7000-1028-00

Head Bridge and Roller Guide
Assembly Drawing
TW90D-12

-~/
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- " @‘\ SPACER, WASHER
MC-2500-0570-00
# @ ~—— BEARING

2 | R39ZZ3NBOO
/ " 1)
o ~ INTERNAL "C" RING
IRR 3000-X62
- - -
~ BUSHING, THRU DECK
o ~ MC-2500-0518-01
- DECK PLATE
DANCER ARM ASSEMBLY -
AS-2500-0580-01 -
~
~
-
-
o
// RETAINING RING
e JRR-3100-112 7 .
= '
INTERNAL "C" RING '
IRR3000-X62
BEARING
é‘\ R39Z Z3NBOO
SPRING, LOADING
I MC-2500-0604-00
RING, CLAMP
MC-2500-0534-00
PLATE, THREADED 271
MC-2600-0377-02 //
// SCREW, ALLEN SET
8-32X3/8
ASSEMBLED VIEW SCREW o
6-32%X3/8" _~ SCREW, ALLEN SOCKET HD. 3 REQUIRED
3REQD A 6-32 X1/2"
- ARM, BELOW DECK
// MC-2500-0515-00
P
~

Z BRACKET
MC-2500-0585-00

FELT,
CEMENTED

PLATE, SPRING CLAMP

< MC-2600-0374
. b
£ Q
S5X . SCREW
.:K\),fb SPRING, WIRE 4-40X%1/4"
o (4 STRANDS) S,
_2 0 - =y
oasnpor  MC-2500-1024-00 \ ~_ »
D45121-1 - |
~ ] *
y ) | ANGLE, SPRING ADJUSTMENT
PLATE, SPRING CLAMP - - | MC-2500-0538-00 ANGLE, DASHPOT ROD
MC-2600-0374 2 = | MC-2500-0540-00
P |
|
% PART OF SUBASSEMBLY D45121-] | PLATE, CLAMP
SCREW | MC-2600-0377-01
4-40 X 1/4 SCREW
4-40 X1/4"
2 REQUIRED
SCREW
6-32 X 3/8
2 REQUIRED

Dancer Arm Assembly Drawing
TWS0D-10
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POST ROD, TAPE LIFTER

MC-2000-0130-01 (1)
SCREW, ALLEN FLAT HEAD MC-2000-0130-02 (2"}
3 REQUIRED

MU-METAL SHIELD
MC-2500-0294-02

\\,J SHIELD PLATE, MU-METAL
MC-2500-0408-00

TAPE LIFTER ARM
MC-2500-0530-00

* PART OF SUBASSEMBLY 48592-1
% % PART OF SUBASSEMBLY D45121-1

® SHIM, LIFTER MC-2500-0403- 10 (BROWN PLASTIC, 010" )
MC-2500-0409-20 (YELLOW PLASTIC,.020")
AS REQUIRED

JH-24

BRACKET, ADJUSTMENT HANDLE, MANUAL
MC-2500-0225-00 MC-2500-0123-00
SPRING, STEEL
MC-2500-0603-00
2 TAPE SHIELD ASSEMBLY
AS-2500-1022-02 T |
I CHASSIS, TAPELIFTER ‘ J - g LOCK WASHER
MC-2500-0533-00 MOUNTING PLUNGER BRACKET P
UNTING FLUN | _ L HEX NUT
MC-2500-0531-00 | SCREW ok : & 10-32
L 8-32x3/8" - | Tl
SCREW™ SCREW = - 7o |
6-32X1/4 10-32 X 3/8 . - [ ~
3 REQUIRED e L -
S o |
e /\'\\ | |
NUT. PLATE, SHIELD GUIDE 1 .
10-32 sl SCREW~——
ZREQUIRED MICRO SWITCH MC-2000-0117-00 4-40 x?‘é sum,LFTeR ||
E51008 - 2REQUIRED ALUMINUM Lo
L - |
. MC-2500-0409-80 i |
/@\\ o~ CLAMP, SHIELD GUIDE i l ]‘
. ~ 1
S RS , e B
2REQUIRED =g N o e RS n
o
i |
o ~ HEX NUT |
L @RSPLIT WASHER ~ { - 10-32 \@ I
o ~ a ~. 3REGD MICRO SWITCH
- = o E2200A
-~ = FLAT WASHER
- S 10-32
- o 3REQUIRED
- | |
~ Sl LY ' MOUNTING BRACKET” | 2 |
| MC-2000-0078-00 | FLAT WASHER l‘\!- BRACKET, SWITCH
I ‘ &= ReQUIRED | MC-2500-0553-00
I NYLON SPACER ARM LIFTER . i -
~4 | JFw-10 MC-2500-0175-0 @ 5p1IT WASHER
) I  ZREQUIRED \ | 2 REQUIRED
@{\ D45121-1 | ;lﬁAEIWF"E\ESSER &
®% i ¥ 5 | HEX NUT
| -~ // Q-
™~ I T FLAT WASHER SPLIT WASHER ] 2REQUIRED SCREW _ .,
4-40%5/8
| SOLENOID, SAIELD LIFTER g 10-32 3 REQUIRED FLAT WASHER 2 REQUIRED
| H15067-026 ~ —~ 2 REQUIRED 2 REQUIRED
SCREW | ~ - HEX NUT
4-40 X 3/16 i N & SCREW 10-32 )
2 REQUIRED i \%/9-32“/5' 3REQUIRED l PLATE, DELRIN
{ /:@ 2 REQUIRED @\ MC-2600-0151-00
| FLAT WASHER ] FLAT WASHER
DASHPOT | 2 REQUIRED
48592-1 : LOCK WASHER @lé\
% | STAR WASHER
\‘@ HEX NUT SCREW, BRASS 2 REQUIRED
J 8-32 8-32 X 5/8"
NUT, SMALL PATTERN
10-32
2 REQUIRED

Shield Lifter Assembly Drawing
TWS90E-16
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CAP
MC-2500-0510-03

SPACER
ﬁ\\ MC-2500-0157-00

PINCH ROLLER, MOLDED
AS-2500-0237-23

SCREW, FLAT HEAD
8-32X1/4"
4 REQUIRED

PLATE, SOLENCID
MC-2500-0153-00

SHAFT, PINCH ROLLER
MC-2500-0158-00

SCREW
8-32 X 3/8"
3 REQUIRED

[ SCREW, ALLEN SET
8-32x 3/8"
DISC CORK SILENCING
MC-2500-0104-04
PLUNGER,
rail PART OF SOLENOID
FELT PAD
MC-2500-0274-02
~

CLEVIS PIN
AN-392-17
MC-2500-0158-01

SOLENOID
40DC150-AX

PINCH ROLLER ARM
BRACKET, PLUNGER STOP

PIN, PIVOT
MC-2600-0356-00

MC-2600-0115-00

SCREW, ALLEN
g8-32x1"

THRU DECK BUSHING SCREW, ALlTlEN SET
MC-2500-0151-02 B-32X3/8

DECK PLATE

ROD, PULL
MC-2500-0162-00
SCREW |
8-32X1/4"
2 REQUIRED

SPRING, RETURN
MC-2600-0357-02

ARM ACTUATOR, BELOW DECK

SCREW, ALLEN MC-2500-0150-00

8-32 X3/4"
COMP SPRING
3 REQUIRED \" MC -2500-0164 -00
), NUT, NYLON LOCKING

10-32
Pinch Roller Assembly Drawing
TW90D-13
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SCREW, ALLEN SOCKET HEAD
10-32 X 5/8" STAINLESS STEEL
3 REQUIRED

DECK F'LATE\

CAPSTAN MOTOR ASSEMBLY

ASA2500-0129-01(2" TAPE)
ASA2500-0129-03 (HIGH SPEED 174" & 1/2" TAPE)
ASA2500-0125-04 (LOW SPEED 1/4" & 1/2" TAPE)
ASA2500-0129-07 (1" TAPE)

SHORTING PLUG
FOR SHIPPING

SCREW, FLAT HEAD BRASS
3-48X1/4"
4 REQUIRED

ADJUSTMENT SCREW
FOR PHOTQCELL
PHASING

STANDOFF
MC-2500-0285-00
4 REQUIRED

<

BUSHING, CAPSTAN BUSHING, CAPSTAN

MC-2500-0070-00 s MC-2700-0926-25
USE ON MODEL JH-114 ONLY USE ON MODEL JH-1108, 1/4" CAPSTAN ONLY
RING BUSHING, CAPSTAN
D R MODEL JH-114 ONLY ) MC-2700-0926-50 .
= USE ON MODEL JH-110B, 1/2" CAPSTAN ONLY
- i |
<
~
=3 |
~
~ |
/
T STROBE DISC/HUB ASSEMBLY
~ MCAZ2500-0276-01
> o
=
/
~
/SHIELD CAN e
MC-2500-0502-00 P
fscaew, ALLEN
2-56 X 1/2"
TORQUE TO 2IN.-LBS
1 PHOTO CELL,

MATCHED PAIR
SP-7000-0212-00

CAPSTAN TACH BOARD
PCA2500-0287-00

-
r
| ~ SCREW, ALLEN BUTTON HEAD
I - \%‘/4-40 X3/16"
| ggit%v; am 2 - 2 REQUIRED
| 4REQUIRED -
~
| ~
| //
I Pl
| ~
| ~
-
CAM, BOTTOM I// 1 PARTIAL ASSEMBLY
MC-2500-0283-01 - | | CAN COVER, (:Aps'gAN SHOWING PHOTO CELL MOUNTED IN BRACKET
MC-2500-0590-01
o
o
| l 1 ~ HEX NUT
l | | \4-40
[ | | 2 REQUIRED
i | |
| |
GAM PLATE ASSEMBLY | | |
AS-2500-0291-01 | | |
A
s J
& - |
7o ~ J
o = o
~ -~ ~
~ ~ P
P -
o ~
P -~
-
~
~
| scrREW, ALLEN //
| 3-a0x1/4" -
| ZREQUIRED -
| o ~
| Capstan Motor Assembly Drawing

TW27D-48
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REEL LOCK SPRING
MC-2500-0604-00

1
SCREW, FLATHEAD ALLEN 7
10-32X 1 il |
~ |
P |
RETAINER, REEL LOCK # 7
MC-2000-0060-05 - e ~ |
s - (o) |ﬁ) SHIM, FIBRE
- P @ MC-2500-0160-05 005" BLUE
-~ -~ MC-2500-0160-07 .0075" CLEAR
~ 2 MG-2500-0160-10 010" BROWN
o - e MC-2500-0160-20 020" YELLOW
- ~
NUT, REEL LOGK P o
MC-2000-0060-02 ~ // d>
-

6-32Xx1"

MC-2500-0253-00 4 REQUIRED

|
I
BLOTTER }
|
[
|

DECK PLATE
MC-2000-00€0-03

SCREW, ALLEN |
§-32 X3/4"
3 REQUIRED

MOTOR, REEL JH-114
SCREW. ALLEN / SP-7000-0143-01
10-32 X 1"

4 REQUIRED

BASE, REEL LOCK
MC-2000-0060-04

SCREW, FLAT HEAD

BAND BRAKE ASSEMBLY
MC-2500-0107-01

SCREW
g-32X 1

I WASHER, BRAKE
| MC-2500-0113-00

PLATE, BRAKE, TAKE UP
MC-2500-0078-01

FLAT WASHER

HEX NUT
6-32

TURNTABLE, CORKED

AS-2000-0001-03 SET SCREW

6-32X1/2
LOCTITE INTO STANDOFF

STANDOFF
SP-7100-0077-00
4 REQUIRED

|
|
|
|
|
|
|
|
\
|
|
|
|
|
|
|
I
|
|

.

DISK, TACH MOUNTING
MC-2500-0532-01

SCREW, ALLEN SET
4-40 X 3/18"

SCREW
6-32X3/8

TACHOMETER
SP-7000-0196-01

Reel Motor Assembly Drawing
TWwW90D-09
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MODIFIED SOLENOID, BRAKE
MC-2500-0104-02

SCREW 3/16" %‘ i
8-32 X 6-32 X 3/8"
2 REQUIRED g_E;zNUT : 2 REQUIRED
|
LOCK WASHER
' g/ PLATE, STIFFENER
& MC-2500-0108-00

FLAT WASHER
I\\\ @‘—— AT W,

\\J

SCREW
B-32 X 3/16
2 REQUIRED

BRACKET, MOUNTING
MC-2500-0102-00

WASHER
MC-2500-0124-01

>~ ROLL PIN 1/8")(1/2"/'[]
B @ RPC-01/08X01/02
| glE%(ZNUT ~ 3 0
@\ iy BRAKE, PIVOT
I |

LEFT BRAKE PLATE ASSEMBLY

LOCK WASFER ~ MC-2500-0529-00
~ = ~
\\J 0 ~ ~
ASSEMBLED, BOTTOM VIEW FLAT WASHER 58%50%23’30?‘, gg ~ i RIGHT BRAKE PLATE ASSEMBLY
SPRING, BRAKE AS-2500-0078-03
~ MC-2500-0105-00
BRACKET, MOUNTING S
MC-2500-0102-00 Ry l R
N
o BRAKE. PIVOT I < ~ WASHER, ARM £ PLATE, MOUNTING
M, MC-2500-0529-00 ﬁ ARM BRACKET, LEFT MC-2500-0252-00 e MC-2500-0116-00
~ MC-25G0-0179-01 [ 2 REQUIRED ~
~ ~o ‘ SPLIT WASHER
> a ~ o - ¥ 2REQUIRED
~ | “ARM BRACKET,RIGHT 4
T > f Q | MC-2500-0179-02 ~
= ~ e |\ ~~ /%
SCREW, ALLEN G
P N WASHER [ g easxin P
L o MC-2500-0124-01 | 2 REQUIRED
I
|

AS-2500-0078-04 \\\ " _PLATE, MOUNTING
-2500-0116~
"‘\\ \\\ MC-2500-0116-00 WASHER, ALUMINUM
” ~fe SPLIT WASHER PLUNGER, MODIFIED - MC-2500-0100-01
s, N / | Mc-2500-0104-03 &
~ o~
~ ~
~ SCREW SCREW
h % | B3 14" ¢ .
| | | 2REQUIRED 8-32x3/8
| I
SCREW, ALLEN CAP | | WASHER, CORK
6-32 X 1/4" l & -2500-0100-
2 REQUIRED | }—\C?‘\WASHER, ARM Mg-250e-2100-08
MC-2500-0252-00
@& 2 REQUIRED

PLATE, BRAKE MOUNTING
MC-2500-0101-00

Brake Assembly Drawing
TW90E-15
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LINEAR POT KNOB KNOB
35405-1-103 B527-1 B527-1
KNOB SWITCH SWITCH
R-525 73-4451 73-4468

RWD

FWD

STOP

RECORD

LEVER, MVC JOYSTICK

MC-2500-0041-00

/

/

/

-/ MVC —&

' Q)

PLAY SHIELD EDIT TORQUE
ON
MER O LIMIT
LO
[ ] Vo A\ N Wit
AN ] \ Y )\ 1 < ANANN J
N \\ / /f \\ \\ \\ \\ \ \\
EEEQMD SWITCH SWITCH SWITCH  SWITCH SWITCH SWITCH SWITCH SWITCH
01-151 01-151 01-121 01-151 01-151 01-151 01-151 SPsTdNE0nsa0
LENS LENS LENS LENS LENS LENS LENS
TOGGLE SWITCH 01,851-W 01-951-W 01-901-Y  01-951-G 01-951-R 01-951-B 01-951-0
JBT-2223L LAMP LAMP LAMP LAMP LAMP LAMP LAMP
01:903 01-903 01-903 01-903 01-903 01-903 01-903

RECORD GUARD
MC-2500-0277-00

Transport Control Panel
TW90C-06
JH-24
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9 DARK BROWN

| BLACK
I7 WHITE/VIOLET
CHANNEL STATUS 10 YELLOW
2 WHITE

PRINTED CIRCUIT
BOARD ASSEMBLY
PCA-9000-0161-00

18 WHITE/GRAY
11 WHITE/BROWN

3 RED
9 LT. BROWN
12 WHITE /ORANGE
/E 4 GREEN
SCREW, BINDER HEAD ' S WITE/RED
4-40%1/4" 5 ORANGE
5REQUIRED N SR
1. BROWN | A 14 WHITE/GREEN
2.RED BUTTON, BLAGK IR € BLUE i
3.ORANGE SF-TOL?O-BBOG-BO L .t‘"-f’ Y lsz mHITE;;EbE
;‘E;E;ﬂw BREQUIRED E h 7 WHITE/BLACK
6.8LUE BUTTON, GRAY | ?S m%'EE#BLACWRED
& w I
7. VIOLET SE-T000-2306468 8 RED/BLACK
T 8 REQUIRED 24 RED/YELLOW
y 3] WHITE/BLACK/GREEN
9, WHITE 25 GRAY

SPACER, 4-40 X 1/2"
$P-7100-0020-00

]
| 27 WHITE /BLACK/BLUE
1

5 REQUIRED |
J

10. WHITE /GRAY
32 WHITE/BLACK/YELLOW

26 WHITE /BL ACK/BROWN
26 WHITE /BL ACK/ORANGE
WASHER, FIBER " g
) # SWITCH ASSEMBLY f
~ AS REQUIRED SP-7100-2307-06 ubsﬁ'aom
16 REQUIRED 10 ‘“Gc
a2
O\J%"OTE
MASTER SWITCHING BOARD e e INSERT ﬁ? L
PCA-2500-0231-00 Cotty, 2676-030
5’04@52

SWITCH ASSEMBLY

SP-7100-2307-12 WRAP, STATUS

MC-2500-0233-31(1-8}
MC-2500-0233-32(9-16)
MC-2500-0233-33 (17-24)

CABLE ASSEMBLY, CHANNEL
WwDAS000-0161-01

WRAP, OUTER REMOTE
MC-2500-0293-C1

PLATE NUT, JH-114
SWITCH, 01-151 MC-2500-0292-00
4 REQUIRED

LAMP, 01-903

SCREW, ALLEN BUTTON HEAD
4-40X%1/4"
~ 6REQUIRED

PLATE DIVIDER Nt
MC-2500-0236-01 S -
SCREW, FLAT HEAD 3REQUIRED

5 REQUIRED A
4-40 X 1/4
SWITCH o CABLE CONNECTCR 5REQUIRED
ol-121 A 24 PIN %
PE3324-CCT ~
-
CABLE ASSEMBLY, MASTER o
S WDA2500-0231-01 ﬁ?
4 (& S ;
*\\\ A8 s R
X WRAF, STATUS BLANK
<% hy MC-2600-0233-34
2 REQUIRED N L 1REQD FOR 16 TRACK
~ 2REQD FOR 8 TRACK
'(-ﬁf‘gsm_’;// - S NONE REQD FOR 24 TRACK

WRAP, MASTER SWITCH
MC-2500-0234-03

RECORD GUARD— |
MC-2500-0277-01 PLUG SHELL
2944-000
PLUG INSERT
2070-030

SCREW, BINDER HEAD
2-56 X1/4"
2 REQUIRED

\

: LED, YELLOW
MV5374C

) BREQD

1

I ) LED, RED

MV5074C
8 REQD

LED, GREEN
MV5274C
8 REQD

REMOTE MASTER
SWITCH ASSEMBLY
REMOTE CHANNEL ITEH B=SEMF

STATUS ASSEMBLY AS-2500-0231-02
AS-9000-0161-08 (1-8)
AS-3000-0161-16 (9-16]

|
AS-9000-0161-24 {17-24) /

CABLE ASSEMBLY, CHANNEL
WDASQC0-0161-01

SCREW, ALLEN BUTTON HEAD

4-40 X 3/8" (R a0
6REQUIRED " “ﬁ“’ pOk
Wiy

Remote Control Assembly Drawing
TWS0E-30
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SECTION 4
AUDIO ELECTRONICS

4.1 General Description

The JH-24 contains 8, 16, or 24 channels of audio
electronics. Each channel consists of a Repro-
duce Board, an Output Module, a Record/Cue
Board, a Bias Board, and a Strip Board. Each group
of eight channels contains one Bus Board. The
Bus Board in the left drawer includes the master
oscillator which provides the bias and erase
signals for all the channels.

The Bus Board is located along the bottom of the
drawer assembly. Eight Strip Boards located on
the left side of the drawer assembly plug directly
into the Bus Board. A cable harness connects
each Bus Board to the audio power supply. These
cable harnesses carry the regulated voltages and
control signals to the drawer assemblies, and also
bring the master oscillator signals to the center
and right drawer assemblies:

Operating voltages and control signals are
distributed to the eight channel electronics
through the Bus Board. Two three amp fuses on
each Bus Board protect the 24vdc lines which
travel through the board to the meter assembly.

The Strip Board forms the backplane for the other
four boards of the channel electronics. Edge con-
nectors on the Reproduce, Output, Record/Cue,
and Bias Boards connect these boards to the Strip
Board. Signals from the Bus Board, the heads, the
line input and line output, and from the other
channels are all routed through the Strip Board.
This board also contains the record relay which
switches the bias and erase signals during
recording.

Located in the bottom card slot is the Bias Board.
It contains the oscillators, delay timing, and ramp
circuits for the bias and erase signals. The
oscillators produce a 210 kHz bias signal and a
105 kHz'erase signal derived from the crystal
master oscillator. The level controls for these two
signals are mounted on this board.

The delay timing and ramp circuits on the Bias
Board make up the QUIOR (QUiet Initiation Of
Record) control. These circuits eliminate punch in
and punch out noise associated with switching in-
to and out of record mode. Equalization signals
from the transport speed switch select the ramp
timing and the output level of the bias and erase
voltages. Switches on the board can defeat the
function of the QUIOR timing circuits if desired.

The Record/Cue Board slides into the card slot
directly above the Bias Board. This board contains
the amplifiers and equalization networks for the
signals going to and coming from the record/cue
head. A relay connects the record/cue head to
either the output of the line input amplifiers for
recording, or to the input of the cue amplifiers for
monitoring. '

Level and equalization adjustments for both the
record circuitry and the cue circuitry are located
on the edge of the Record/Cue Board. A button
switch selects the equalization networks so that
the channel can be aligned to either the NAB or
IEC standards without changing components. The
speed switch on the transport automatically
selects the corresponding equalization for the
selected speed.
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The card slot above the Record/Cue Board holds
the Output Module. This board contains
amplifiers which drive the channel’s differential
line output. FET switches select one of three
possible inputs for the line output. They are: the
line input from the Record/Cue Board; the cue
signal, also from the Record/Cue Board; and the
repro signal from the Reproduce Board. The FETs
are controlled by the individual channel status
(CUE, RECORD-READY) and master status (TAPE,
INPUT, AUTO) buttons on the remote unit.

A bias defeat switch, mounted on this board, is
used for spot erasures. This switch prevents
recording on the channel when it is pressed in.
The erase head, however, is unaffected. Any
signals on the track will be erased in record mode,
but no audio or bias will be recorded on the track.

The Reproduce Board is located in the top card
slot. This board contains the amplifiers and
equalization networks for the signals coming from
the repro head. Level and equalization ad-
justments for the repro signal are also located on
the board.

A button switch, at the edge of the card, selects
the equalization networks involved in aligning the
channel to either NAB or IEC standards. Signals
from the transport’s speed select switch alter the
equalization networks to correspond with the
selected tape speed.

4.2 Recording

Figure 4-1 is a block diagram of the circuitry in-
volved in recording. It shows the audio signal flow
from the line input to the record head for one
channel. All channels are identical. The origin and
flow of the bias and erase signals are also shown.
For detailed information, see the schematic
diagrams for each board at the end of this section.
Use the block diagram to link the schematics
together. Note that the Bus Board shown in the
block diagram represents the Bus Board located
in the right drawer assembly. The Bus Boards in
the other two drawers do not have 210 kHz master
oscillators.

Record mode is initiated by pressing the
channel’s individual status record-ready button
and pressing the transport’s record button. The
transport’s record button can be pressed while
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the transport is in play mode or concurrently with
the play button from stop.

Record mode is exited by releasing the channel’s
record-ready button or by pressing the transport’s
play or stop button. Pressing the individual status
record-ready button takes that channel only out of
record. Pressing the play or stop button takes all
channels out of record.

Two relays energize to allow recording on each
channel. A record relay, K1 on the Strip Board,
turns on in response to the record momentary,
record hold and record completion signals. It, in
turn, energizes a cue relay, K1, located on the
Record/Cue Board.

The record relay allows current to flow through
transformers T1 and T2 from the bias and erase
drivers. It switches the erase signal to the erase
head and the bias signal to the Record/Cue Board.
It energizes the .cue relay on the Record/Cue
Board. It also enables the cross feed amplifier.

The cue relay, when energized, connects the out-
put of the record ampiifiers and the bias to the
record/cue head. When de-energized, it connects
the record/cue head to the input of the cue
amplifiers.

The source of the bias signal is the 210 kHz sine
wave from the master oscillator. The 210 kHz is ap-
plied differentially to the bias amplifiers. The gain
at this stage is independently controlied for each
speed. High or low speed bias adjustmennt poten-
tiometers are selected with FETs by the HI EQ or
LO EQ signals from the speed select switch.

These equalization signals also select the ramp
timing and delay for the QUIOR (QUiet Initiation
Of Record). QUIOR delays the bias with respect to
the erase signal to compensate for the physical
distance between the erase head and the record
head. The amplitude of the bias and erase signals
is ramped to reduce transient noise.

The source of the erase signal is one phase of the
210 kHz master oscillator frequency. A D flip-flop
divides this signal down to 105 kHz. An erase
amplifier applies the flip-flop output to
transformer T2. The amplitude of the erase signal
is adjusted by T2 and the erase peaking capacitor
c20.
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Figure 41 Record Block Diagram
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The audio signal arrives at the Strip Board via
shielded cables to J5, which plugs directly into a
connector on that board. The line input is fed dif-
ferentially to the balanced input amplifiers on the
Record/Cue Board. These amplifiers send the line
input signal to two potentiometers. The input
calibration potentiometer (IN CAL) sends part of
the audio signal to the Output Module for monitor-
ing the line input. The calibrate record poten-
tiometer (LVL) sends part of the audio signal to
the equalization networks. The cal record poten-
tiometer sets the level of the signal recorded on
the tape.

After the potentiometer, the audio signal splits
into two paths. The low frequencies are applied to
the input of a summing amplifier; the high fre-
quencies are sent to a differentiator. The gain of
the differentiator increases by 6 dB per octave
while keeping a constant 90 degree phase shift at
all frequencies. This produces the necessary rise
in amplitude at higher frequencies to produce a
flat response on the tape.

The amount of high frequency gain is determined
by the high frequency equalization poten-
tiometers ( € ). FET switches, controlled by the
HI EQ and LO EQ signals select the level required
for that speed.

The NAB/IEC switch on the Record/Cue Board (not
shown) selects resistors and capacitors within
these equalization networks. The values of these
components allow the board to«be aligned to
either standard.

At the summing amplifier the high frequencies
and low frequencies are summed together. The
linearity adjustment, on some early models of this
machine, (LIN) corrects for nonlinearities inherent
in various types of recording tape.

The record head driver amplifiers produce a con-
stant current output required by the inductive
record head. Bias frequencies are kept from
bleeding back into the amplifiers by the bias trap,
a notch filter at the output of the record head
drivers.

Audio and bias are added together just prior to the
cue relay. The relay is shown in its energized posi-
tion (recording), connecting the audio and bias
signals to the record/cue head.

The cross feed amplifier sends the audio signal,
out of phase, to the adjacent tracks. The out of
phase signals are sent to the cue monitor circuits
of the tracks directly above and below the track
being recorded on. Since the signals are out of
phase they tend to cancel the cross talk generated
by the recording track.

A bias defeat switch on the Output Module
disables the cue relay for spot erasures. With this
switch on, the relay remains in the cue position;
bias is not applied to the record head. When the
transport is placed into record mode, the erase
signal is applied to the erase head. The tape can
then be moved by hand past the erase head to
erase the signal without applying audio or bias to
the record head.

4.3 Reproducing

The monitoring circuits can reproduce either the
audio signal read by the repro head, the audio
signal read by the record/cue head, or the line in-
put signal. The master status and individual chan-
nel-status buttons on the remote unit determine
which input signal is present at the line output
and the channel VU meter.

Figure 4-2, a block diagram, depicts the circuits in-
volved in the monitoring portion of the audio elec-
tronics. Use the block diagram to follow the signal
flow described in this section. For particular infor-
mation, consult the schematic diagrams of these
boards.

4.3.1 Repro

The repro head picks up the signal from the tape
and sends it differentially to the Reproduce Board.
A shielded cable from the repro head plugs direct-
ly into the Strip Board (P7/J7). From the Strip
Board the repro signal is sent to the
transformerless preamplifiers on the Repro Board.

On the Repro Board, the amplified signal splits
into two paths. The paths taken by the repro signal
are determined by the HI EQ and LO EQ lines from
the transport's speed control switch and the
NAB/IEC switch on the Reproduce Board. High
speed and low speed FET switches select the
equalization networks required by that selected
speed. The NAB/IEC switch selects components

~which allow the networks to be aligned to either

standard.
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The high audio frequencies travel through the up-
per equalization networks shown in the block
diagram. The € potentiometers set the high fre-
quency rise in amplitude defined by either the
NAB or IEC standards, depending on the position
of the NAB/IEC switch.

The low audio frequencies travel through the
lower equalization networks in the block diagram.
These low frequencies are integrated. The gain of
the integrator decreases by 6 dB per octave with a
constant —80 degree phase shift at all frequen-
cies. This compensates for the 6 dB per octave
rise in amplitude due to the velocity
characteristics of the head. The > adjustment
potentiometers set the low frequency compensa-
tion to comply with either the NAB or |IEC stan-
dards. After the integrator, the high and low fre-
quencies are summed together at a summing
amplifier.

The repro level potentiometer (LVL) adjusts the
gain of the repro monitor. Normally, the gain is set
to produce a OVU line output from the level set
tone of an alignment tape. From the poten-
tiometer, the repro output is sent to the Output
Module via the Strip Board.

4.3.2 Cue

When the cue relay on the Record/Cue Board is
de-energized the output of the record/cue head is
~applied differentiaily to balanced amplifiers. The
- amplified cue signal, prior to equalization, is
summed with the out-of-phase cross feed signals
if either or both of the adjacent channels are in
record mode. The cross feed signals will cancel
out the cross talk bleeding into the cue signal
from the record/cue head.
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After the summing amplifier, the audio passes
through the same type of split path equalization
as on the Reproduce Board. The operation of this
portion of the Record/Cue Board is identical to the
operation of the Reproduce Board.

The amplitude of the cue output signal is adjusted
with the cue level potentiometer (LVL). This level
is normally set to produce a OVU line output from
the level set tone on a standard alignment tape.

4.3.3 Input

The line input signal is applied to the Record/Cue
Board as described in the record section. The
monitoring signal is taken from the input cal
potentiometer (IN CAL). This potentiometer is nor-
mally adjusted to produce unity gain from the line
input to the line output. A.0VU line input signal
will appear as a 0VU line output and channel meter
reading.

_All three monitor signals are sent to the Output

Module. Each signal is applied to an FET switch.
These FETs are controlled by the cue command,
input control, and the master tape command
signals. These all come from the remote control
unit..Only one of these FETs will be on at a time.
The selected monitor signal is then amplified by
balanced line output amplifiers. The balanced
audio signal is sent through the Strip Board to the
channel VU meter and to the line output
connector.

The line input and line output signal connections
to the console are made via multipin connectors
at the back of the transport cabinet. There are two
connectors for every eight channels of elec-
tronics. The connectors and the pin outs are
shown in Figure 4-3.
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PART
NUMBER

WDA9000-0182-00
02CD-22GA-RED
09-65-1081
P3315-CCE
PCA9000-0182-00
1.0KOHM5%-va W
102071A
150--OHM5%-2W
18PF1KV-CCD20
1N5243-13V
2.0-KOHM5%-12W
22---OHM5%-2W
22MF25V-CLY
2N2219A
39--KOHMb5%-12W
6.720MHZ
:0047MF250V-CMY
:1MF100V-CCD20
AR754-2

D-1021-10
ICM72091PA
LM309H
MC-9000-0173-00
MC14013CP
MDA-3AMP-SB
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PARTS LIST — BUS BOARD

DESCRIPTION

BUS BOARD WITH OSCILLATOR
CABLE MULTI-CONDUCTOR
MOLEX 8PIN LOCK 3/4”

CABLE CONNECTOR MALE
BUS BOARD WITH OSCILLATOR
CARBON FILM RESISTOR

FUSE CLIP

CARBON FILM RESISTOR
CERAMIC DISC CAPACITOR 20%
DIODE, ZENER 13V-10%
CARBON FILM RESISTOR
CARBON FILM RESISTOR
LYTIC CAPACITOR
TRANSISTOR NPN

CARBON FILM RESISTOR
CRYSTAL SP-7000-0256-00
MYLAR CAPACITOR

CERAMIC DISC CAPACITOR
CAN, BIAS COIL

COIL, BIAS

CMOS CLOCK GENERATOR

5 VOLT REGULATOR

CINCH CONNECTOR

IC, MOTOROLA

FUSE, BAMP SLOW BLOW

QUAN.

7ft

—_

N = 00 - 44 4 a4 a aaMNPDMNDLONNDNN—ANND—AEA DN

DESIGNATOR

J8
P4

R6

R1

C2, C9
CR1

R7, R8

R4, RS
C1, C5, C6
Q1, Q2
R2, R3

Y1

Cc7

G3

T1

T1

IC2

IC1

J12-1 thru J12-8
IC3

F1, F2
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PART
NUMBER

PCA9000-0145-00
09-65-1031
09-65-1041
09-65-1051
09-65-1071
09-65-1081
1.0-KOHM5%-va W
10--KOHM5%-14 W
180--OHM5%-1a W
1N4004
1N5231B-5.1V
2.2-KOHM5%-1aW
20C250
220MF25V-CLY
27B007

2N3904
470--OHM5%-14W
50-24B-10
50-44B-10

50-PK-2
68--KOHM5%-14 W
HC4E-24VDC

Page 4-14

PARTS LIST — STRIP BOARD

DESCRIPTION

STRIP BD. ASSY JH24D
MOLEX 3PIN LOCK 3/4”
MOLEX 4PIN LOCK 3/4”
MOLEX 5PIN LOCK 3/4”
MOLEX 7PIN LOCK 3/4”
MOLEX 8PIN LOCK 3/4”
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
DIODE, RECTIFIER - SILICON
DIODE, ZENER-SILCN 5.1V-5
CARBON FILM RESISTOR
HOLD DOWN SPRING P&B
LYTIC SIEM B41283 .41”X.
RELAY SOCKET POTTER/BRUM
TRANSISTOR

CARBON FILM RESISTOR
P.C. CONN CINCH

P.C. CONN CINCH

CINCH POLARIZING KEY
CARBON FILM RESISTOR
RELAY

QUAN.

—__ W =2 WA AW LO O AN

DESIGNATOR

P2

P3, P7

P4

P5

P6

R1, R2

R5, R7, R11
R3
CR1-CR9
CR10

R9, R10, R12

C1
K1
Q1
R4
d1, J3, J4
J2

R6
K1
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PART
NUMBER

47--KOHM5%-va W
470--OHM5%-1a W
470-KOHM5%-va W
475--OHM1%-1/8W
47MF10V-CLYRL
47MF25V-CLYRL
4:7MF35V-CLYRL
5.11KOHM1%-1/8W
560--OHM5%-14 W
576--OHM1%-1/8W
6.8-KOHM5%-14 W
68.1-OHM1%-1/8W
7.5-KOHM5%-14W
:0082MF250V-CMY
:01MF50V-CPS
:1MF100V-CCD20
:27MF100V-CMPF
:47MF100V-CMPF
:68MF50V-CLYRL
LM394H
MC-9000-0159-01
MC-9000-0159-02
P1086RR
SAPCPOT20K-18T
SAPCPOT2K-18T
SAPCPOT5K-18T
SP-7100-2307-51
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DESCRIPTION

CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
METAL FILM RES RN55D4750
LYTIC RAD/LD SEALED (GP)
LYTIC RAD/LD SEALED (GP)
LYTIC RAD/LD SEALED (LL)
METAL FILM RESISTOR
CARBON FILM RESISTOR
METAL FILM RES RN55D5760
CARBON FILM RESISTOR
METAL FILM RES.

CARBON FILM RESISTOR
MYLAR CAPACITOR MEPCO SR
CAP ELPAC PD5R103 POLY
CERAMIC DISC CAPACITOR
CAP METAL POLY-FILM

MET POLY CAP 5% SIEMEN B
LYTIC RAD/LD SEALED (LL)
TRANSISTOR, JH600

CARD PULL EXTRUSION JH24D
REPRO PULL LAB JH24D
XSTOR FIELD EFFECT P
BU3299X-1-203/BKEBXR20K
BU3299X-1-202/BK68XR2K
BU3299X-1-502/BK68XR5K
F2UEE FA201 BK/OR W/SPC

QUAN.

_Ll\)_xmm_n_n_t_;;_A_A_I;_L_A_A.p_nl\)_xl\)m_xl\)l\)_nm_x

DESIGNATOR

R32

R34, R39

R41

R13, R16

C15, C24

C3

C20, 22, 25, 29, 30
R1, R33

R27

R18, R19

R26

RS, R6, R15, R17
R2

C26

C23

C2, C4, C8, C10
C16

C13

C14, C17, C18, C19
Q1

Q2-Q6
R24, R25 -
R38

R28, R30

S1

.
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ALL CAPACITOR VAL LES ARE 1IN MICKOFARALS,
2. D INDICATES NUMINAL YALYE,F INAL VALUE 16 i CHEOWEM BY TEST
3. NUMBERSINDICATE TINGER CONTALTS OM COMPONENT SINE (¥ b )
LETTERS INDICATE FINGER (LNTACTS LN SCLDER 51DE OF BD. R‘:{\é%
4, Clo & LV ARE LSED IF NEELEDL. 10K, I
Vg W
# Output Module
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PART
NUMBER

PCA9000-0147-00
08P-DIP-SKT
1-MOHM5%-1a W
10--KOHM1%-1/8W
10--KOHM5%- 14 W
100--OHM5%-1a W
100-KOHMb5%-Va W
100MF25V-CLYRL
100PF1KV-CCD20
15--KOHM5%- 14 W
150-KOHM5 % -4 W
15MF20V-CTA10
1585121K

1N914

2003P
22--KOHM5%-1a W
220MF40V-CLY
22PF1KV-CCD20
27-KOHM5% -4 W
2N3904

301-150

312-250
390-KOHM5%-va W
4.32KOHM1%-1/8W
4.7-KOHM5%-14 W
4.7MF50V-NPLC
47---OHM5%-2W
5PF1KV-CCD20
68---OHM5%-1a W
820-KOHM5%-1a W
:0047MF400V-CMY
:1MF100V-CCD20
:68MF50V-NPLC
MC-9000-0159-01
MC-9000-0159-04
P1215E
SP-7100-2307-51
620--OHM5%- 14 W
680PF1KV-CCD20
TAPCPOT500-1T

Page 4-18

PARTS LIST — OUTPUT MODULE

DESCRIPTION

OUTPUT CARD ASSY JH24D
DIP SKT 8PIN ARIES 8-511
RESISTOR

METAL FILM RES RN55D1002
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
LYTIC RAD/LD SEALED (GP)
CERAMIC DISC CAP 20% TOL
CARBON FILM RESISTOR
CARBON FILM RESISTOR

DIP TANT CAP 10% SEL 1/A
120MH INDUCTOR

DIODE, SIGNAL-SILCN GLASS
SIGONE5534AN OP AMP
CARBON FILM RESISTOR
LYTIC CAPACITOR SIEMEN-D
CERAMIC DISC CAP 20% TOL
CARBON FILM RESISTOR
TRANSISTOR

BIVAR PERM-O-PADS

BIVAR PERM-O-PADS
CARBON FILM RESISTOR
METAL FILM RESISTOR
CARBON FILM RESISTOR
NON-POLAR (RADIAL) LYTIC
CARBON FILM RESISTOR
CERAMIC DISC CAP 20% TOL
CARBON FILM RESISTOR
CARBON FILM RESISTOR
MYLAR CAP MEPCO C350AFA4
CERAMIC DISC-CAPACITOR
LYTIC CAPACITOR

CARD PULL EXTRUSION JH24D
OUTPUT CD PULL LAB JH24D
XSTOR FIELD EFFECT P
F2UEE FA201 BK/OR WISPC
CARBON FILM RESISTOR
CAPACITOR
POTENTIOMETER

QUAN.

—- a a AW H AR S AN AR AN A ONWOONNWO AR aANSNDWND QA

DESIGNATOR

R11

R19, R22, R203, R303
R4, R7-R9, R17, R205, R305
R102, R110, R111

R3, R6, R12, R25

C3, C4

Co

R16, R18

R103

C110, C111, C210, C211
L1

CR1,2,3,4,5,6

1G100, 200, 300
R1,-R10

€200, C300

C105, C205, C305

R13, R15, R26

Q1,2,3

R5

R202, R201, R301, R302
R14

C6

R20, R21, R200, R300
C103

R2

C100

C1, C5, C7, C8
C2

Q4,5,6
S1

R100
C12
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NOTES ¢
+18V UNLESS OTHERWISE SPECIFIED =
L AL RESISTOR VALUES ARE WM OWMS /4w 5%

CRJ3 . ALL CAPACITOR VALUES ARE IN =
MEG .01/50— IN5238 MICROFARADS /voLTS
all

n

RECORD <_'_O & 3 ALL DIODES ARE |N 914
Eoor 2 N3904 4 NUMBERS{ -= INDICATE GOLD FINGERS ON COMP SIDEQFED
CON L L 2 5. LETTERS{~INDICATEGOLD FINGERS ON S0LDER SIDEOFBD
Lcie ‘2539563 ¢ ALL POLARIZED CAPACITORS ARE ELECTROLYTIC
2.2/5 7. OPT ]IS A CUSTOMER OPTION

25 OUT = RAMP BISABLED ONPUNCH OUT OF RECORD

A28 IN = RAMP DISABLED ONPUNCH IN OF RECORD
R2R 9 P.4|3 -vee oK BOTH= RAMP DISABLED ONPUNCH IN § OUR 6F REEORD

=] 2 R4 | i
B +VCC | K. IBT KI8T ‘\/\/‘\,
+ " c3
oV : E 10,1 W,5% %3‘04/25 BIAS ADJUST ia 1Bo, 3w
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1 /oo
= 4 T-vc_c. =
——— 13
R35
2K MCI13013B
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Bias Board
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PART
NUMBER

2N3904

2N3906
2N5681-539568
301-150

312-250

315-400
39--KOHM5%-14 W
4.7-KOHM5%-1a W
47---OHM5%--1WM
470-KOHM5%- 14 W
270PF1KV-CCD20
50865-5
5.6-KOHM5%-1a W
:01MF160V-CPCF
:01MF50V-CCD20
:1MF100V-CCD20
AP5-7D

AR754-2

D-1021-10
MC-9000-0159-01
MC-9000-0159-03
MC14013CP
P1086RR

PC-4615
SAPCPOT2K-18T
TLO82CP

VN10KM

VYN8BB6HF
7.5-KOHM5%-1/4W

Page 4-20

DESCRIPTION

TRANSISTOR

TRANSISTOR

XSTOR NPN AMPLIFIER
BIVAR PERM-O-PADS

BIVAR PERM-O-PADS

BIVAR PERM-O-PADS
CARBON FILM RESISTOR
CARBON FILM RESISTOR
METAL FILM AIRCO MO01
CARBON FILM RESISTOR
CERAMIC DISC CAP 20% TOL
AMP PC SOLDER JACK
CARBON FILM RESISTOR
POLY-CARB CAP S/T KC1849
CERAMIC DISC CAP 20% TOL
CERAMIC DISC CAPACITOR
PAD, TRANSISTOR TO-5 TYPE
CAN, BIAS COIL ARBO MFG
COIS BIAS CENTRAL COIL
CARD PULL EXTRUSION JH24D
BIAS CD PULL LAB JH24D

IC (MOTOROLA)

XSTOR FIELD EFFECT P
ARCO VAR CAP
RU3299X-1-202/BK68XR2K
DUAL OP AMP

SILICONIX VMOS FET

V-MOS FET SILICONIX
CARBON FILM RESISTOR

QUAN.

(o270 \C TN \C IS -8

i
N

ALN_&M_LM_L_A_A[\)'\)MO)Q)_AMN_LA_;MN_;

DESIGNATOR

Q3, Q5, Q7, Q11
Q6, Q8
4,12

R7, R9

R15, R22

R25

R12, R19, R46, R47
C12

R36, R38

C10,C18

C4,C13

C11, C17, C22, C19, C23, C24

T1, T2
T1, T2

IC2

Q1, Q2

C20

R31, R43

IC1

Q15, Q16

Q9, 10, 13, 14
R9
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PART
NUMBER

4114R-001-104
47--KOHMb5%-1a W
470--OHM5%-1a W

470-KOHM5%-Va W

4700PF100V-CPF
470PF1KV-CCD20
475--OHM1%-1/8W
47MF10V-CLYRL
47MF25V-CLYRL
4:7MF35V-CLYRL

5.11KOHM1%-1/8W

5000MH
511--OHM1%-1/8W
560--OHM5 %-1a W
576--OHM1%-1/8W
6.8-KOHM5%-1a W
68--KOHM5%-14 W
68.1-OHM1%-1/8W
7.5-KOHM5% -4 W
8.2-KOHMb5%-1a W
:01MF50V-CCD20
:01MF50V-CPS
:027MF250V-CMY
:033MF250V-CMY
:1MF50V-CCD20
:27MF100V-CMPF
:47MF100V-CMPF
:68MF50V-CLYRL
AP5-7D

LM394H
MC-9000-0160-01
MC-9000-0160-02
NF2E-24V
P1086RR
SAPCPOT20K-18T
SAPCPOT2K-18T
SAPCPOT5K-18T
SP-7100-2307-51
56PF1KV-CCD20

Page 4-22

DESCRIPTION

100K DIP 14PIN RES NET
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
POLY FILM CAP S/T KT1805
CERAMIC DISC CAP 20% TOL
METAL FILM RES RN55D4750
LYTIC RAD/LD SEALED (GP)
LYTIC RAD/LD SEALED (GP)
LYTIC RAD/LD SEALED (LL)
METAL FILM RESISTOR

DELE 2500-62 AIR10125-2J
METAL FILM RES RN55C5110
CARBON FILM RESISTOR
METAL FILM RES RN55D5760
CARBON FILM RESISTOR
CARBON FILM RESISTOR
METAL FILM RES.

CARBON FILM RESISTOR
CARBON FILM RESISTOR
CERAMIC DISC CAP 20% TOL
CAP ELPAC PD5R103 POLY
MYLAR CAPACITOR MEPCO SR
MYLAR CAPACITOR MEPCO SR
CENTRALAB CY20C104zD CER
CAP METAL POLY-FILM SEM
MET POLY CAP 5% SIEMEN, B
LYTIC RAD/LD SEALED (LL)
PAD, TRANSISTOR TO-5TYPE
TRANSISTOR, JH600

CARD PULL EXTRUSION
RECORD/CUE CD PULL LABEL
RELAY, DPDT ARROW M
XSTOR FIELD EFFECT P
BU3299X-1-203/BK68XR20K
BU3299X-1-202/BK68XR2K
BU3299X-1-502/BK68XR5K
F2UEE FA201 BK/OR W/SPC
CAPACITOR DISC

QUAN.

WA BDRBANO— A 2L AL A AN A A NN SOR AN A2 AN 22NN W=WWN

DESIGNATOR

RN1, RN2

R53, R54, R802
R601, R800, R801
R46

C15, C30, C39
C3

R16, R501

C24, C801

C32

C29

R50, R51

L1

R604

R34

R304, R607

R33

R4,'8, 203, 301
R55, R61, 502, 609, 605
R52

R403, R406

C18, C19

C803

C9

C20, C21

C34, C35, C37, C38
C23

C608

C8, 13, 17, 25, 26, 27, 28
Q10

K1

Q1,2,3,5,6,7,8,9
R37, R38

RS, 6, 19, 47

R3, 4, 31, 35

S1

C403, C406, C806



REC CMD (8163
CUE CMD (816,29)
INPUT CMD (B, 16249)
REC CMD(7,1523)
CUE CMD(7,1523)
INPUT CMD (71523
REC €MD (¢6,14,22)
CUE CMD (6,14,22)
INPUT cMD(6,14,22)
REC CMD (513,2))
CUE CMD (513,21)
INPUT CMD(513,21)
REC €MD (4,12,20)
CUE CMD (4,12,20)
INPUT C1D(4,12,20)
REC (MD(3,1419)
CUE CMD(3, 14,19
INPUT CHID (311,19
REC CMD(2,10,18)

CUE CMD (8,19,18)

INPUT CMD (31018 (S

REC CMD (1,9,17)
CUE CMD(1,9,17)
INPUTCMD(19,17)
24V GND
+24v
NON REC 24V
s
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PART
NUMBER

PCAS000-0017-00
1N4004
2.2-KOHM5%-v2W
7387-PS

Page 4-24

PARTS LIST — METER BOARD

DESCRIPTION QUAN.
PCA, METER, JH114 1
DIODE, RECTIFIER - SILICON 24
CARBON FILM RESISTOR 24
LAMP 28V BI-PIN (PRECISION) 16



CHANNEL 1,208 /7 CHANNEL 2 /00R /8 CHANNEL 8 /G OR 24

A A
r Y N s A N
REC EEC gEC
CUE | NPHT CUE INPUT cUE INPUT

READY ) RERDY READY 0 e > \

® ® @ ® ® O ® ) @ CRQQO

[
R g }
cr9 —— [555' NOTE 3 },é |
1 |

=

ettt . g .

ew | —©O : o~ : vew | —O | © : : O 2w |
| ! l ! | —VV\ |
| CR9 CRID )

~ —jg—3 Recoro g ) BECORD CuE
AN BEADY o B g\ RERDT o—pt—e o ' CHANNEL STATUS BD
x // \ ChH4) CE20 / CR42 CcR38 P4 \ CR48 PC2500COIGI-6O
p—_ AN ) LA N YEL A >
YEL CR 18 CcRIq CcR2] E ; CR22 CR39 3 E CR40
RED GAN RED GRN RED GAN
Ly

NOTES : UNLESS OTHERWISE SPECIFIED

. ALL DIODES ARE IN4AOO4.

2. ALL SWITCHES ARE SHOWN N THE NON-ENGRGED POSITION.

3. CHANNELS 3-7 ARE IDENTICAL TO CHANNELS |4 2 & 8,COMPONENT
NUMBERING CONTINUES IN SHANME SEQUENCE A% N
CHANNELS /| & 2

4. = PADS ON CHANNEL STATUS BORARD (WHE@E EXTERNAL

CABLE /5 SOLDERED).

Channel Status Board (1 of 2)
SC9000C0161 rev B
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PART
NUMBER

PCA9000-0161-00
1.5-KOHM5%-12W
1N4004
SP-7000-2305-14
MC-4300-0100-00
MV5075C

XC22G

XCc22Y

XC22R

Page 4-26

PARTS LIST — CHANNEL STATUS BOARD

DESCRIPTION

CHANNEL STATUS ASSY
CARBON FILM RESISTOR
DIODE, RECTIFIER - SILICON
SWITCH 4 POLE LOCKING
LED BOARD

LED RED MONSANTO

LED GREEN

LED YELLOW

LED RED

QUAN.

oooooooo—na‘%oo_.

DESIGNATOR



Page 4-27

Channel Status Board (2 of 2)
S$C9000C0161 rev B

JH-24

NOTE: FOR USE WITH MTR HSG 2000D0801-34, 200000801-35 & 2000D0801-36 ONLY.
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PART
NUMBER

PCA2500-0231-00
09-65-1031
09-65-1101

1N4004

AZ535-08-2
SP-7100-0004-00
SP-7100-2307-12
10-KOHM10%-va W
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PARTS LIST — MASTER SWITCH BOARD

DESCRIPTION

PCA, REMOTE MASTER, JH11
MOLEX 3PIN LOCK 3/4”
MOLEX 10PIN LOCK 3/4”
DIODE, RECTIFIER - SILICON
RELAY AMERICAN ZETTNER
SPACER, AMATOM 9626-A-04
IEE SW ASSY 3XFA15-FA201
RESISTOR

QUAN.

—_ o A N =W

DESIGNATOR
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J1-A, -B, -C
CR1

K1, K2

S1, S2, S3
R1



+8V

3

—
-18V

C 10
/106

Rl

.. —
i
IC 1006
- T
_f4l((l,gi
"q.!/mo

e

RIOI

R
S8V | T A HBY
eXe
GND| 6 ————
kS -
~18V| 5 —ANAN—= - RV R c
100
g
METER %5 7
MOUNTING |7
BRACKETS :
R106 RI1OI
\ [
Fe 2K Ril3
R103 o RIOS
s 5 | KEY
e RIOA gro
@] o 2 AVAVAY:
4 2 K
16100 2 A
- AN\
° - REC LT[ 4 J—'_ X
DS2 ol
% :%DS‘ _ NOTES:
INPUT 1T.| 3 LUNLESS OTHERWISE SPECHIFD:
©053 DS4©
9000-01 MASTER] .
PC9000-0167 AP & 2% DENOTES OPTIONAI
cAVGND | ¢
+24V | |
Pl

clpz

+

22/25 3.6K

R1GCA

ALL RESISTOR VALUES AKe IN OHMS 174 W, 5%
ALL CAPACITOR VALUES ARE IN MICROFARADS/VOLTS

OO RN

JH-24

.

% G

VU
! /METER
- /’
% s
1

Meter Buffer Board
SC9000B0167 rev D

Page 4-31



PART
NUMBER

PCA9000-0166-00
2-KOHM5%-14 W
4.7-KOHM5%- /4 W
20-KOHM5% -4 W
100 OHM5%-14 W
3.6-KOHMSE%-va W
TAPCPOT10K-1T
08P-DIP-SKT
741CP

09-65-1041
09-65-1031
:1MF50V-CCD20
312-250
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PARTS LIST — METER BUFFER BOARD

DESCRIPTION

PCA, METER BUFFER BD JH24
RESISTOR, CARBON FILM
RESISTOR, CARBON FILM
RESISTOR, CARBON FILM
RESISTOR, CARBON FILM
RESISTOR, CARBON FILM

POT 10K TOP ADJUST 1TURN
DIP SOCKET 8 PIN ARIES 8-511
OP AMP

CONN MOLEX 4PIN PC BD LOCK
CONN MOLEX 3PIN PC BD LOCK
CENTRAL LAB CY20C104ZD BLUE
BIVAR PERM-O-PADS

QUAN.

NN = e e A DD —

DESIGNATOR
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R3, R4
R6, R9
R7, R10
R11

R5

IC1
P1
P2
C1, G2



#ELTEL Y

I N ,
| ,, . | [
J1-8 d41-7 LJM I T =R J-2
B] 7 BL METER BUFFER 2D { E——j ‘\‘8‘_ —j e - 8Ll +i8
Gl e G PC 9000 C 0167-00 MGl N Mo |- G GAD
|| 5 R .. }HR = S8R — AMP MTF s BR ~18
R (TYP & PLS) ! . ‘ 6406207 - Ba7
wli3 w w | () Mw w MASTER TEFE
ol 2 0 —0 N NMo [ 0 24V GND
R ] 1 : Rl s M SR R +24
AMP MTZ
o X o T 55 5 s
J2-8 15 J2IE 426 73] d2-5 i JE3 J2-2 13 ey
L~ BR 4 F——8Kk 4 H-—p-BK- 4 K—p Bk 4 16) P——BK 4 S —pBK 4 U— REL LT
—BR+ 3 (l~BRrR- 3 ;rBR— 3 -BR- 3 /,—en— 3 L~BR-{ 3 INPOT LT
L ~BL+ & 8 | —BL— 2 7 —BL 2 6 LBl 2 B 2 l—8L 2 MTR HI
L~ G L—6—L —6 1] Fl—e— ¢ s % L—6- ! 3 E—G | 2 4 MTR LO /
i
|
22" (6 Puhesy '\
—— -
{7 PLACES)
-03
INDIVIDUAL METER.
HARRMNESS ASSY
22 GA. STRANDED
- ~r- N
118 a7 i 5 Ji4 413 ) i J1-0 o4 D"‘: - CHR
M5 ] M M=] Mz =] M H 3
OVERALL LENGTH OF WIRES FROM PT. A To PT. B 15 4'9" 5 » 5 » ol 5 I Py 5] ) 5| 47 3'-_'; ARNESS ASSY
WITH MOLEX AT EACH END AND AT APROXIMENTLY 4 [-BK 4 -BK 4 -8k 4 1-BK i 4 |88 4 bk 4 ‘BK_/, 610G
EVERY 7", 3lee—] |[3FBrR—] || 3-BR—] || 3|-BR 3[-HR shar—] ||3 FBR—] ||2[eR 5 -0R—~]
. e bo—| |letsL— ||2pe—~] [|2}BL b~ ||z JlebbL—] ||2 —m.j 4
OVERALL LENGTH OF WIRES FROM PT, C TOPT. D 15 APROX. 38 S I | [:.3_/ G (ol =3 | 6 LG /- t = | 6 3 [-w—1
. c == Lo K L T S |z lo—)
FROM PT, E TO PT. F 18 APROX. 35.5 — = e - o 4 ) A
| B8~ [[8F8i—~ [[efeL—~ [[8fBt Blai—~ [[B}ai~"[[8FB— []8BL | R~ e —
FRCM PT G TOPT. H (S APROX. 33 76— 76— 76—y TG THEe— 7y 16—y ?—G% J2
FROM PT. J TO PT. K IS APROX. 30.5" ero~ (e~ |lere~ || ére bro~] ||erc—y ||eT 2 6 N || BBy
- ! 5 S 5 5 5 5 5 5 76—
FROM PT. L TOPT. M IS APROX. 28 4 FW—| a-N— 4 Fw— 4 W 4 W 5 W 4 FW— 4w & |~BR~,
FROM PT. N TOPT. P IS APROX, 255 38R~ || 3rBR 3meR 38R s -] ([ 3rBR~] |2 PR |[3FBRN || 5
FROM TO S (5 APROX, 23" o i, 3 I__a__Rj ; tRﬂ dew ROV ol
oM PT. RTOPT. 5 | . L1 ek—] L Bk (L PRy LB U Fee—] [ FBr=] [0 feua] [ el ] 3 -0~
FROM PT. T TOPT. U IS APROK, 20.5" Jeg Jo7 S J25 24 423 Jee J2! - EF
| BK~
o Pk
O 0 O0O0 0O ©O
amp MTH c o0 0 0 s
640440-8 o000 00000 B GA - GRJAC
(4) o 0 0 O O WIRE LENGTH FROM PT.X TO PT.W
CoOVOO0O00OO0O0 O PR :
MTR CONNECTOR ). PC 9000 L QITT-00 09218 78" f= ©1)
cu.17-24 7 84" (- @2)
W
t”"su_‘l .
PE s DASH NO. CHART
CUE cMD NON-RZC 24 DASH NO. | CHANNELS NOMENCLANTURE
TND INP
REC COMP ol +15 -0 -8 CABLE ASSYT
LEC LT oIl zqv comMmen - o -G CABLE ASSY
MTE Low Ril +24
B|| 1 -0z IT-24 CABLE ASoT
MI& Hi el comman —-o3 —_— ENDI BUAL AETER,
DOLBY INT Wi MASTER TAPE ¢ MD o4 S::a?:-:;i.Z{‘d:f:AﬂHtﬁg
METER o Cf-50-70F! MOLFX
po %

Meter Housing Wire Harnesses
WD9000D0183 rev E
JH-24 Page 4-33




SECTION 5
AUTOLOCATOR I

5.1 General Description

The AutoLocator Ill is a microprocessor based
position locator and velocity indicator. The
microprocessor executes programs stored in its
memory to perform the functions requested by the
button switches on the front panel. The
AutolLocator Ill is available as an optional
accessory to the JH-24. It mounts directly above
the remote unit and interfaces to the tape
transport via a thirty foot long cable harness.

Operating voltages for the autolocator come from
the JH-24 transport. The AutoLocator |1l does not
contain its own power supply, but does contain
voltage regulators which produce +5vdc from the
transport’s +8vdc output. The transport’s power
supply also supplies x15vdc to the autolocator as
required by the amplifiers on the AutoLocator lIl.

The AutoLocator Ill contains two four digit LED
segment displays; one displays the current tape
position, the other displays the desired locate
position. Both displays indicate tape position in
minutes and seconds of playback/record time nor-
malized to the standard (fixed) speeds.

A numeric keyboard enters digits into the locate
position display. With each key strike the digits in
the display shift to the left, entering the new digit
in the rightmost column. If, by mistake, a number
greater than 59 is punched into the seconds
columns, the display will automatically convert
the time into minutes and seconds. For example,
if 78 seconds is entered into the locate position
display, it will be converted to 1 minute 18
seconds prior to the execution of any function.

Once a time (or position) is entered into the locate
position display the transport can autolocate to
that position simply by pressing the LOC button.

At any time while the transport is in stop, play, or
record .mode the current tape position can be
loaded into a locate position memory. Pressing —
(shift right), STO (store), and any of the numeric
keys stores the time from the tape position
display into the corresponding locate memory.
These positions can later be recalled andg;
displayed in the locate position display by press
ing RCL and the respective numeric key. The LOC
button will then locate the transport to the posi-
tion retrieved from memory.

The locate memories can be pre-loaded with any
position by entering the time into the locate posi-
tion display via the numeric keyboard. From the
located position display the time is entered into
the memory with the STO and numeric key
sequence.

The position memory can be pre-loaded with any
position by first entering the time into the locate
position display via the numeric keyboard. Then,
the < (shift left) button, is used to shift the locate
position into the tape position display, redefining
the current tape position.

The — (shift right) button, can be used to
temporarily store tape positions into the locate
position display for future locates or to mark the
position for convenience.

The repeat function yo-yos the transport between
the positions stored in memories 8 and 9. The
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transport, after pressing REP, autolocates to posi-
tion 8, drops into play mode, plays back up to posi-
tion 9, rewinds to position 8, and drops into play
mode again. This process will continue in-
definately. It is cancelled by pressing the
transport STOP, RWD or FWD button or the
autolocator’s LOC button.

For the repeat function to work, the tape position
stored in memory 9 must be greater than the tape
position stored in memory 8. If this is not the case,
and the REP button is pressed, the transport will
autolocate to the position stored in memory 8 and
stop.

The AutoLocator Il also performs velocity control
and velocity display functions. Pressing and
holding the TVI (Tape Velocity Indicator) button
displays the tape speed in the tape position
display. Releasing the TVI button returns the
autolocator to the position display mode.

If the tape transport’s reference select switch is in
the external (EXT) position, the MODE switch tog-
gles between the fixed crystal speed reference
and the variable dc reference level to the VCO.
LEDs on the front panel indicate whether the fixed
reference or the variable reference is selected.

In the variable mode the SPEED potentiometer on
the autolocator controis the pitch in the same
manner as the SPEED potentiometer on the
transport deck when the transport is in VAR
reference.

In variable reference mode, the TVI switch
displays both the tape velocity in the tape position

display and the pitch change in the locate posi-
tion display. Pitch change is indicated in terms of
semitones of the enharmonic scale. Only
multiples of % semitones are displayed. The
locate position display is blank unless the tape
velocity is within +0.03ips of a multiple of Y
semitone pitch change from the standard speed.

5.2 Hardware Functional
Description

Refer to the block diagram of the AutoLocator I,
Figure 5-1. The microprocessor, its memory and
10 ports are located on the Processor Board. The
display and display encoders are located on the
Display Board. Schematics for these boards are
found at the end of this section.

The microprocessor /communicates with its
memory and /O ports via the address and data
bus. This bus is multiplexed, that is, it is used for
both address and-data. Addresses arrive on the
bus first, followed by data. An address latch
stores the bus address low order bits (A0-A7)
while the data is asserted on the bus. The high
order'bus address bits (A8-A12) are not latched;
these lines are not multiplexed.

Control signals from the microprocessor allow the
memory or /O ports to assert information onto, or
receive information from the address and data
bus. To fetch an address or an instruction from
memory, the microprocessor asserts an address
onto the bus and latches the address in the ad
dress latch. The memory then places the contents
of that location on the bus for the processor to

TAPE POSITION LOCATE POSITION

1{l21]]|3

4 (156

MINUTES SECONDS MINUTES SECONDS 7 8 9

RST RST <|[oll=

Loc
@va STO| [RCL ||| REP
TAPE MODE ™I
sPEep FxO
\ R

AUTOLOCATOR il
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Figure 52 Background Loop Flow Chart
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read. The microprocessor reads and writes data
from and to the I/O ports using the command
signals RD, WR, and I/OM.

Data from the /O ports is sent to the display con-
trollers to operate both LED displays and to the D
to A converter to operate the reel motors. The /O
ports receive speed and direction information
from the transport and commands from the
keyboard and function switches.

5.3 Program Description

The program which determines the operation of
the microprocessor is stored in the program
memory. The stored program is organized into a
background loop, subroutines which perform cer-
tain tasks, and interrupt service routines which
handie the interrupts. A flowchart of the
background program is included in this section to
give a basic idea of the program structure.

From power up, the processor executes instruc-
tions in the background loop program, Figure 5-2.
In this loop, the processor reads speed informa-
tion, poles various flags, and updates the display.
Note that the displays are multiplexed; the pro-
cessor sends data to the tape position display and
the locate position display alternately. The speed
switch information from the transport is used to
normalize the displays so that they show the cor-
rect time for the speed selected.

If any flags are set when they are tested, the pro-
gram jumps to the appropriate subroutine. When
the subroutine function is completed, the pro-
gram returns to the background loop. At any time

an interrupt will cause the program to vector to
the interrupt service routine. After servicing the
interrupt, the program will return to the place in
the background loop or subroutine where the in-
terrupt occurred.

As an example, assume that the TVI switch is
pressed, setting the TVI flag. When the program
tests the TVI switch flag, it jumps to the TVI
subroutine. This subroutine sets a timer and the
capstan tachometer pulses are allowed to inter-
rupt the processor through the interrupt logic.
Every other capstan pulse causes a jump from the
TVI routine to the capstan interrupt routine which
counts the pulses. When the timer times out, the
velocity is calculated, displayed, and the program
returns to the background loop.

Interrupts are also generated by the display but-
ton switches ‘and the roller guide tachometer
pulses. Each time the microprocessor receives a
roller guide pulse, its vectors to the roller guide in-
terrupt :service routine. This routine updates (in-
crements or decrements) the display count and
returns to the background loop or to the
subroutine where the interrupt occurred.

Pressing a keyboard switch generates an interrupt
which causes the program to jump to the switch :
interrupt routine. Here, the switch’s numeric value :
is read and decoded. The switch value determines
which subroutine is jumped to next. If, for ex-
ample, the LOC switch is pressed, the return to
memory flag gets set. The program jumps to the
return to memory subroutine from the background
to autolocate the tape to the position stored in the
locate position display memory. Once the memory
position is reached, the program returns to the
background loop.
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PARTS LIST — A/L Il PROCESSOR BOARD

e PCA2500-0639-00
© = L]
ol fles < PART
o RaS L) NUMBER DESCRIPTION QUAN. DESIGNATOR
& 9 —C3-CR9
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| zEzz 52 SDReo- 100-KOHM5%-%W CARBON FILM RESISTOR 4  R15,16,17,27
o . Dm ?[‘] < e 10MF25V-CLY LYTIC CAPACITOR 2 C16,C17
: GD-;g - © » a 180--OHM5%-%%W . CARBON FILM RESISTOR 1 R1
- 1881 3 - 8 1N914 DIODE 20
Eﬂ? ?lj S 8 3 Y S 2.2-KOHM5%-%W  CARBON FILM RESISTOR 4 R2, 30, 31,96
2| w []3 ~ 20P-DIP-SKT DIP SOCKET 1
e E =2 = 22-KOHM5%-%W  CARBON FILM RESISTOR 2 R25,R26
& CE:'—_—*— e T : 22-03-2251 MOLEX, WAFER ASSY. 1
o L2 g & 24-KOHM55%-%W CARBON FILM RESISTOR 1 R5
s T o g 24P-DIP-SKT DIP SOCKET 2
R27 L AR | 8 2 @ 2:2MF50V-CLYRL ~ CAPACITOR LYTIC RADIAL 2 C4,C12
Tl - s S x 2N3904 TRANSISTOR 1 Q8
ov _ r‘n nas 2 33-KOHM5%-%W  CARBON FILM RESISTOR 3 R97,R98,R99
D E | < Bt Rec o 39-KOHM5%-1%4W  CARBON FILM RESISTOR 1 R7
9 D - I ==l Q 4.7-KOHM5%-%W  CARBON FILM RESISTOR 11 R3,4,43,44,45,49,50,51,55,68,69
gl _| B hd 2 40P-DIP-SKT DIP SOCKET 3
;ﬂ&“t-i—,:]" m g |SMa— | ¢ - 470PF1KV-CCD20  CERAMIC DISC CAPACITOR 2 C2,C6
TR creycrd || 5.1-KOHM2%-%W  CARBON FILM RESISTOR 2 R20,R29
c5 < A8 —z| ° 6.2-KOHM5%-7%W  CARBON FILM RESISTOR 1 R64
9 | £ o E] 74C923 IC KEYBOARD ENCODER 1 IC15
41588 8 03 741505 IC HEX INVERTER 1 IC12
o o 741813 IC DUAL 4-IN NAND 1 IC1
e : 741514 IC HEX SCHMITT TRIGGER 1 IC5
e ] L] U = 741832 IC QUAD OR 1 IC10
- 7418373 IC 8BIT LATCH 1 IC6
0§ 741874 IC DUAL D FLIP FLOP 2 IC7,IC8
= :001MF1KV-CCD20  CERAMIC DISC CAPACITOR 3 ©9,C10,C25
' o3 < -5 (£ :01MF100V-CCD20  CERAMIC DISC CAPACITOR 3 C3,C7,C23
e 3 28 e ? = :IMF100V-CCD20  CERAMIC DISC CAPACITOR 8 C5,8,11,15,19,24,200,400
% 8MP61 CRYSTAL 6.411 MHz 1 Y1
: t]é IH5011 QUAD FET 1 IC11
e UE-; LM324 QUAD OP AMP 1 IC14
P1086RR P CHANNEL FET 1 Q7
S HO) P8085-A MICROPROCESSOR INTEL 1 1C9
P8155 IC PIA RAM-INTEL 1 IC13
P8255-A IC PPI INTEL 1 IC4
TMS2516 EPROM 2 IC2,IC3
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oog
pD|

o2
DD3
DD4
pDs
DDé
v07

19.2
REF

MINUS

*x1
Yl

Xz
Y2

x3
Y3

X4
Y4

X5
TVI
GND

+5V

414R-22- 470 |3

TAPE

i TIOM

N—mwmwt-&-

LA TE

FASITI oM

lrna—cn-.n:nT;,;

=== &l
RNZ é I
AT wW | ggg é |
N S P O | |
clslazlz|i
Jh 17]i8 )17 |21{22{23]24
3 abecdedfqg 2118 |16 13 12 5
‘; 2 : 1 20 E 14
a Sl 1z 19 1C2 4 [E
3 13 15 3 iz
z 2¢| ° 14 [T DS 8672 B i
o 27 Ki 0 . 3
l; ! c% Ted e N DOEERE -
N 74C312 L co e R 5
2l T rsses s : ¢
4 WE 28 T
2z K3 = é?
| f—NC A3 ;
2 Plery 2
13— oE
14— Ne -2 L Ne 2
15— N — 1 Ne 2
16— NC — = NC
T =
18 +—
19—
20— NC
L
- TR |
+5V . RIO, 32Kk e [
4 . P +5V
J_ "3 Vg s 0 R3 _L_) av t I
8 — 5 1 52 —L_ 53 = sl L% = c8 S R i
47, 3
5 i) 7 £ 2 ¢ 1K 3 /35 CRT :
¢ g e s’ g T Bloen o8 3t o2 ?QEQ ) |
: N39O 3
1 g5 | 1 s¢| L 57| —1_ g e _— 7,,‘,1;5‘ e
0 9 10 o 0 oo o7 | I | A g
l']O - i e o 2NISLe 150
"ReL” " RsTT” 9" A Teo TIO $|_||4 1CE
—L— s3 —L— si0 —L - 51 —1— 512 -
—0 ‘cl) —O —O E) —0O ﬁ) +5V
;.lo - RI3
" STORE” "Loc” “RsT-L YREP" EATA G
51V 20, 2 W
—1— si3| —— si4 —‘—Qsls —1—?&; - 205 !
|49 i tR7
W R INE23IB
—— 517 —L— 518 5.0V
-0
3 = RED
14
2 - )
12 — ce +l RED o
17 Cll Tyt ' McDE” 47/35 ’F
18 2.2/35v —L— 519 —— sz¢
= + 0O o— RLD
7 5V
5
I INZI4
9 — NC
13— NC

JH-24

NOTES: (UNLESS OTHERWISE SPECIFIED)

1| iz{ifols |8 -ool-470
422 ,,j41|¢2
1 I RNI
F332333 300
[ O N O Y

1T[2134)5 6|7

palz3lz2fz1 19 |18 |17

9 edcb a
14
13
D2
pl
A 1C| UCCLXI—+5V
B
¢ T7AC912 L clo
o] | 18/2s
K K3 ?
K2 oP =
3 oo [
WE O -

I. ALL RESISTOR VALUES ARE IN OHMS , I/4W, 5%,
2, ALL CAPACITOR VALUES ARE IN MICROFARADS /VOLTS,

3.ALL DIODES ARE

Display Board
SC2500D0610 rev G

IN9I4
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PART
NUMBER

PCA2500-0610-00
09-65-1021
09-65-1051
1-87227-0
1.0-KOHM5% -2 W
10-KOHMS5%- 14 W
150--OHM5%- 14 W
180--OHM5%- 14 W
1N5231B-5.1V
1N914
22--KOHM5%-14 W
220--OHM5 %-12W
22P-DIP-SKT
28P-DIP-SKT
2:2MF50V-CLYRL
2N3904

2N3906
3.3-KOHM5%-1a W
35408-1-103
4114R-001-470
47--OHM5%- 14 W
47MF35V-CLYRL
470-OHM5%-1a W
741CP

7437

74C912

74LS74
:0068MF400V-CMY

PARTS LIST — DISPLAY BOARD

DESCRIPTION

PCA, DISPLAY BD AJ/L il
MOLEX 2PIN LOCK 3/4"
MOLEX 5PIN LOCK 3/4"
20PIN DOUBLE POST DIP
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
DIODE, ZENER-SILCN 5.1V-5
DIODE, SIGNAL-SILCN GLASS
CARBON FILM RESISTOR
CARBON FILM RESISTOR
DIP SKT AUGAT 522-AG-11D
DIP SKT AUGAT 528-AG-11D
LYTIC RAD/LD SEALED (LL)
TRANSISTOR

TRANSISTOR

CARBON FILM RESISTOR
10K 10TURN LIN PANEL MOUNT
47 OHM 14P-DIP BOURN DIP
CARBON FILM RESISTOR
LYTIC RAD/LD SEALED (GP)
RESISTOR

OP AMP

QUAD 2-IN NAND BUFFER
IC DISPLAY CONTROL NATL
IC DUAL D FLIP FLOP
MYLAR CAPACITOR MEPCO

QUAN.

_L_Ll\)_L_L_LMMr\)_L_:.M_A._LM_L._L_LM_L_LMNQ)NN_.L_L

DESIGNATOR

R3, R10, R14
R4, R5

R7, R8

R6

CR7

CR1, CR7
R9

R13

C11

Q3

Q1, Q2
R1

R11
RN1, RN2
R12, R16
Ce, C8
R15

IC5

IC7

IC1, IC3
1C6

C1

PART
NUMBER

:IMF100V-CCD20
DS8692
MAN-3640A
MC-6000-0404-01
MC-6000-0404-02
MC-6000-0404-03
MC-6000-0404-04
MC-6000-0404-05
MC-6000-0404-06
MC-6000-0404-07
MC-6000-0404-08
MC-6000-0404-09
MC-6000-0404-10
MC-6000-0404-13
MC-6000-0404-14
MC-6000-0404-15
MC-6000-0404-16
MC-6000-0404-17
MC-6000-0404-18
MC-6000-0404-19
MC-6000-0404-20
MC-6000-0404-21
MV5075C

NE555
TAPCPOT10K-1T
XC209G
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DESCRIPTION

CERAMIC DISC CAPACITOR
IC DISPLAY DRIVER NAT'L
DISPLAY MONSANTO

SW D-6 ““1”

SW D-6 “2”

SW D6 “3”

SW D-6 “4”

SW D-6 “5”

SW D6 “6”

SW D-6 7"

SW D-6 “8”

SW D-6 9"

SW D-6 “0”

SW D-6 “STO”

SW D-6 “RCL”

SW D-6 “REP”

SW D-6 “RST”

SW D-6 “LOC”

SW D-6 “TVI"

SW D-6 “MODE"

SW D-6 “—"

SW D6 “<”

LED RED MONSANTO
PRECISION TIMER
BU3386F-1-103/BK72MR10K
LED GREEN

QUAN.

T P e G Cppci i G |, TR R Ry Ul N SRS PR W G S (I ST S O o S U, |

DESIGNATOR

C2,3,4,57,9 10
IC2

DS1 - DS8
S3

S2

S1

S8

S7

S6

S5

S12

S11

S4

S13

S9

S16

S10, S15
S14

S19

S20

S17

S18

CR2, 3, 4,5
IC4

R2

CR6



VC-HI

11-G abey

g A3l L£90AQ00S2AM
a|qen sjoway

P66
GND | 8] WHT/ BLU ——
12]
3] 1 TG REWOT: k. Av
CAPSTAN[A - BLK i i~
5| R
=1 tseare) wuf_;+\
19.2KHZ [ 7] RED - : HOEX  Gaeinezi, g
1] P8
19,.2KHZ INJ 9 ! RED/GRN —
10)
BEAU P3310-CCT ) SPARES
CAPSTAN SERYC -~ RED/VEL #22 AWG
CONNEC TOR | ——— ReD/BLK — PARES ";HT EQ
LU COUNTER
—— RED/ YEL
# 22 AWG { RED/E K—'\ S—BLK CAPSTAN
/e N —::—wu‘r (SPARE)
RED 9|19.2kHZ
PGS TN— FLOAT SHIELD
ST BRN J7 MOLEX 09-50-3081 THIS END
A/L ENABLE[2}— WHT/5RN CCUNT DCAN
+15v]3 RED VIG 2 JCLUNT uP I - —
A/L cMD[a]- WHT/YEL —— wh1/RE 3 [A/L FNABLE . ~
A/L "ANALOG|Ef—— -~ RN ——— ' WLEs EN=I0=E00
F \
COUNTER|E———BLU ————— (3 GI¢ SFECIAL _COMBINATION _SP7000B0254-00% WHY/YEL 5[A/L v C eors RN
CCUNT uP[7 VIO 7 / ) l‘am}’
COUNT DOWN[8|———WHT/GRN ——1 —— (RN ; ph +|5v
EQ[9 WHT — ;1 e CRN & |A/L ANALOG RED
GNDJO GRAY _-GRAY
A/L oND SENSEf ———— WHT/BLK ——1 22
+8v|iz YEL
PINK——— | —{1|P6 .
BEAU P3312-CCT BRN 21-15v ! X
A/L CCNNECTCK 3 i DISPLAY  BD. |
L __ |
RED a4|+15v
GRAY22 s|enD
WHT/BLK 6|A/L GND SENSE
14 R3S
MO L A-R0-207
LORN/BLK— TC C. TPUT CF v KEG  NO.I
NOTE: Yt TrOINPUT CF 5y RE -G,
ALL CABLE WIRES 22 AWG EXCEPT SHIELD PINK
DHAIN WIR! I R .
( E) WHICH 15 224 AWG L OsN—— 10 CLTPUT OF 5V kEG N2,
GRAY#2?2.
~ GRAY*22 GTSD SﬁG'
™.
WHT/ BLU
N oR A{ AS2500D0612
TAN




20 PIN SOCKET

CoMNECTOR
CLARMP
CONNECTOR PLATE
T&B /ANSLEY CAT. Nt
09 -2030

DARK BLUE STRIPE (UP)
INDICATES CONDUCTOR #+ 20

77
v,
V.4
. 4
‘4

1 ;
I
I
1
T v
1 7
}
1
1

v 4

w20 CONDUCTOR RIBBON CABLE
7y CuT 7o LENGTH
; —F 1* /

2) SRIENT CONN. CLAMP PLATE &
CONN. MAIN BOLDY AS SHOWNL

3) PASS CABLE BETWEEN CLAMP PLATE
& MAIN BODY

4) ALIGN CABLE TO CONN. § CRIMP.
ToNNECTOR

CARLE sHOULD BE .0l0 +o .0©C40
MAIN BEYONL FLUSH TO CONNECTOR.
Baby
N \
Pin i INDICATOR MARK CABLE CUTi;G\. / P! IWWDICATOR MARK
W -O1 Data Hawrness = __"7-4
%ﬁf ._Qz MATK]\A HARNESS = ___f_2_-_4_f___
010 .040—-“-»—-
of— %
INSTALLATION
_ﬁ_ NeoTeS
‘ { 20 _ PIN

WRAP PosST HEADER
" AMP" P/N

P.C.BD.

Data and Matrix Interconnect Cable
AS2500-B-0617
JH-24

Page 5-13



ROTATED 90° SCREW
6-32 X 1/4
@ 7 REQUIRED

-

I
|
|
|
I
I
|
I
I
I
I
I
I
I
I
I
I
:
|
I
I
I
I
i
|
I
I
I
|
I
I

/J 2
7 _~" SPACER

\

7 4REQUIRED

wasHer %

KNOB
2021613

BEZEL, LED INDICATOR
22463R-04
2 REQUIRED

% PART OF 22463R-04

DISPLAY BOARD
PCA2500-0610-00

SP-7100-0068-00

}Q’Q‘Hex NUT*

= CLAMP PLATE, BEZEL
P MC-2500-0296-00

4 REQUIRED

DATA INTERCONNECT HARNESS

WDA2500-0617-01

-~
[ NYLON SUPPORT
CBS-3N
6 REQUIRED
HEX NUT X
8x32
2 REQUIRED

FRONT WRAP
MC-2500-0612-11

PINK STRIPED SIDE UP

PROCESSOR BOARD
PCA2500-0639-00

O ANt
Q‘Z&%@\% 3

MOLEX CONNECTOR
9 PIN LOCKING
09-50-3091

CHASSIS, CPU

SCREW, ALLEN BUTTON
4-40X1/4"
8 REQUIRED

MOLEX CONNECTOR
4 PIN LOCKING
09-50-3041

P

MC-2500-0613-00

MATRIX HARNESS A/L IIT
WDA2500-0617-02

MCLEX CONNECTOR
5 PIN LOCKING
09-50-3051

B8y
Py, k iy

AN

MOLEX CONNECTOR
8 PIN LOCKING
09-50-3081

NOTE:

ALL WIRES FORM CABLE THAT IS SHOWN AT TACHED S
TO REAR WRAP EXCEPT (1) ORANGE WIRE THAT TRAVELS SN
FROM THE CONNECTOR TO THE REMOTE PLAY BUTTON. X

PLATE DIVIDER
MC-ESOO\-OESO-OO

0
[t MOLEX CONNECTOR
0

N
Ny

RN

SOCKET, TRANSISTOR
PTS-1-UID
2REQUIRED

FLAT WASHER
4 REQUIRED \7@’
HEX NUT—— %

-40

4
4 REQUIRED

4,
(}&

¢/&" 7 PINLOCKING
w ~~  09-50-3071
e &

e
AR®
QS-'%Q
)
'\Q\\‘.k
& o
(S g\a& \_(:,.\\,"
S &
A ¥
A &
&
N

WRAP, OUTER REMOTE
MC-2500-0293-00

ORANGE/BLACK
ORANGE

WHITE/RED

WHITE/YELLOW

BLACK

VIEW B




INESS

PINK STRIPED SIDE UP

SCREW, PAN HEAD
NO.6 SLOTTED
4 REQUIRED

COVER, TRANSISTOR
A222003
2 REQUIRED

VOLTAGE REGULATOR 5V
LM309KC-5
2 REQUIRED
MATRIX HARNESS A/L I e
SOETT. SCREW
WDA2500-0617-02 i S
4 REQUIRED
PLATE DIVIDER
MC-2500-0280-00 i
"3 TOOKET, TRANSIATOR SCREW, ALLEN BUTTON HEAD
MOLEX CONNECTOR -1- _ - -
8 PINLOCKING 2 REQUIRED PN 440X 14"
9-50-30 N\
FLAT WASHER P
4REQURED ™7 o L
Ry, I, ~
Pyt il d o . _-SCREW, ALLEN BUTTON HEAD
\\ 4REQUIRED U & ” ‘ Pl isiixle
MOLEX CONNECTOR 42‘2-,7& s S
4 PIN LOCKING *s o ol ™
09'50'304] ‘-BLQC /// \\\ /,Q \\ \\\
ORAHGE' t \-\\ // \\ \\
A MOLEX CONNECTOR s st >
A 7 PINLOCKING = 0 S, D
/ i 09-50-307] )
0 & 0
= AN
- RO 0 | | «—BRACKET, ANGLE
A P | MC-9000-0032-01
4REQUIRED
SCREW, ALLEN | %,
0 BUTTON HEAD Fosgento
PROCESSOR BOARD = 4-40% 3/8" “,
PCA2500-0639-00 e
Se

MOLEX CONNECTOR

<
MOLEX CONNECTOR 8 PIN LOCKING “gte
9 PIN LOCKING 09-50-308] WRAP, OUTER REMOTE ' a %
09-50-3091 MC-2500-0293-00 CABLE CLAMP

NOTE: 1472

ALL WIRES FORM CABLE THAT IS SHOWN ATTACHED
TO REAR WRAP EXCEPT (1) ORANGE WIRE THAT TRAVELS
FROM THE CONNECTOR TO THE REMOTE PLAY BUTTON.

STAR WASHER

HEX NUT
4-40

c AUTOLOCATOR Il HARNESS
ORANGE/BLACK WDA2500-0624-00
ORANGE

i
BROWN
CHASSIS, CPU
’ K
MC-2500-0613-00 |
YELLOW
WHITEARED
il
SREW, ALLEN BUTTON
-40X1/4"
REQUIRED |

WHITE/YELLOW

BLACK

AutoLocator Ill Assembly Drawing
TW90E-14

VIEW B
JH-24
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SECTION 6
POWER SUPPLIES

6.1 General Description

The JH-24 contains two power supplies, the
JH-114PS tape transport power supply and the
JH-24D audio electronics power supply. Each
power supply is housed in its own chassis. All
connections to the power supplies are made via
multipin connectors.

Input power for both supplies comes from the
transport chassis. A single power cord plugs into
the transport chassis at the rear of the cabinet.
From the power cord, the input voltage is wired to
two fuses in paraliel; one is labeled DECK, the
other is labeled AUDIO. Both fuses connect to the
transport’s power switch. Turning -the power
switch to ON applies the line voltage to both
power supplies.

Input power to the JH-114PS is applied at the
POWER connector on the transport chassis. The
regulated and unregulated outputs from the power
supply also enter the transport via this connector.
Input power to the JH-24D is applied at the ELEC-
TRONICS connector. The output voltages and
contro! signals to the audio electronics arrive at
the channel electronics via cables which are part
of the Bus Boards. There is one cable harness for
each set of eight channels.

Figure 6-1, the power distribution diagram, shows
the interconnections between the transport and
. both power supplies. The internal harnessing of
the power supplies is also shown. For detailed in-
formation of the circuitry of the power supplies,
refer to the schematics at the end of this section.

6.2 JH-114PS Power Supply

The JH-114 PS-is located toward the right side of
the transport cabinet as viewed from the back of
the machine. The fuse holder plug on the power
supply chassis plugs in to select the available line
voltage. For 115 and 100vac operation, the holder
must contain a 5 amp fuse; for the 230vac opera-
tion the holder must contain a 3 amp fuse.

Power for the fan is obtained from the
transformer’'s primary. The 115vac for the fan is
also brought back to the two fan outlets on the
transport chassis. The cabinet fan plugs into one
of these outlets.

The power supply fan is part of the chimney
assembly. The entire chimney assembly can be
removed from the power supply by turning the
four quick release fasteners. Sufficient cable
slack is provided so that the power supply can be
operated with the chimney removed. The inside of
the chimney assembly contains the reel motor
driver printed circuit board and four heat sink
mounted transistors. These are not shown in the
power distribution diagram since they are part of
the reel motor servo circuitry. These components
are however, shown on the power supply’'s
schematic.

The transformer’'s secondary windings feed four
full wave rectifier circuits and supply the 24vac
signal for the MVC touch sense. The 8 volt rec-
tified output is not regulated. It is sent to the 5 volt
regulator on the mother board frame. The 8 volt
output also goes to the AutoLocator lll via con-
nectors J65 and J66.
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The +15 and -15 volt rectifier outputs are
regulated by LM 340 and LM 320 devices respec-
tively. These regulators are mounted on the back
of the power supply chassis. The 30 volt rectifier
output is sent directly to the supply and take-up
reel motors (+30vdc unreg) and to the 22 voit
regulator board. This printed circuit board is
mounted inside the back cover of the power sup-
ply chassis. The pass transistor for the 22 volt
regulator is mounted on the heat sink just below
the circuit board. Over current protection is pro-
vided by this regulator. The 30 volt input to the
regulator is shunted to ground if the current ex-
ceeds approximately 5 amps.

6.3 JH-24D Power Supply

The JH-24D power supply is located in the left
side of the transport cabinet. It, like the JH-114PS,
has a fuse holder plug which selects the available
line voltage. For 100 and 115vac operation the
fuse holder must contain a 6.25 amp fuse; for
220vac operation the fuse holder must contain a 4
amp fuse. Three more fuse holders are also
mounted on the power supply front panel. For all
voltage ranges these must be 10 amp fuses.

The audio power supply contains three printed cir-
cuit boards, the +18 volt regulator PC board, the
+24 volt regulator board, and the relay and power
distribution board. The =18 volt PC board ‘is
mounted on the chimney assembly. The chimney
assembly, just as the one in the JH-114PS,
removes from the power supply by turning the
four quick release fasteners. Located-inside the
chimney are four series pass transistors mounted
on heat sinks. The 24 volt regulator PC board
mounts on the inside of the rear panel directly
behind the chimney assembly. The pass tran-
sistors for this regulator are mounted on the rear
panel. The relay board is fastened to the power
supply’s top cover. In order to access the relays
on this board you must remove the top cover. The
+18 volt regulator receives its input from two full
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wave rectifiers. Each output from the rectifier is
fused, these fuses are located on the front panel.
Both are 10 amp fuses.

The reference voltage for the 18 volt regulators is
provided by a zener diode and resistor network.
Potentiometer R6, located near the center of the
board, sets the reference voltage used by the com-
parators in both the +18 volt regulator and the —18
volt regulator. R6 adjusts both the positive and
negative output voltage levels.

Both 18 volt regulators are over current limited. A
current limiting transistor prevents the output cur-
rent from exceeding 8 amps. Over voltage protec-
tion is provided by crowbar SCRs at both outputs.
The SCRs fire if the regulated output voltage ex-
ceeds 24 volts. Once the SCR fires, the transport
must be powered down to.reset it.

An internal harness carries the +18 volt and —18
volt outputs to the relay and distribution board.
The+18 volt output goes to the transport’s speed
select switch. This is the source of the high speed
and low speed equalization signals. The regulated
output voltages reach the audio bus boards via
cable harnesses that are part of the bus board
assemblies. These harnesses plug into connec-
tors on the top cover of the power supply. The con-
nections to all three connectors are identical.

The 24 volt requlator receives approximately 39
volts from a rectifier through a ten amp fuse
located on the front panel. Its regulated output
goes to the relays on the relay and distribution
board. The relays, record hold and momentary
record, switch the regulated 24 volts to the audio
bus boards in response to signals from the
Interface/Lamp Driver Board.

A zener diode and a resistor divider network pro-
vide the reference for the comparator in the
regulator. Potentiometer R2, located near the bot-
tom of the circuit board, adjusts the regulated out-
put voltage. The +18 volt chimney assembly must
be removed to reach the voltage adjustment.



PART OF CABLE
JH-114 TRANSPORT POWER SUPPLY ASH_%;&%?SS% TRANSPORT CHASSIS
Je7|Ps7 PE9[use POWER HP-7
i — CONNECTOR R
3 3 [3]Tomve
BLU 12| +30¥DC 12 }BLY TO TAKE UP
UNREG MOTOR
I 22V REGULATORBD SC-0600-D-630 | TO SUPPLY
TRANSPORT CHASSIS PART OF CABLE HARNESS I
AS-2500-0546
ON/OFF P2 ‘J‘-’ OVER Js i qhP-43
POWER 230V | +30v REC JOMER.. +22V WHT/GRN | | +22v0C 5 |GRN o Lopnie
5 it J69| P69 CONNECTOR Ps;LJ_S? = v ] & FILTER . i REGULATOR GRY | ;| +22V COMMON |,, 1 VIO 4 |+22v COMMON
ORN AC LINE - W o) 1 i T +
| o— 1 1 110V e 5 i o s e -1 =
vio LINE VOLTAGE SELECTOR
~ = | lasvRec | | wisy | RED g [+15VDC g [RED 1 |+15v0C
FILTER EGULATOR
AuDIC XFMR WHT/GRY | 7 LGND 7 [OBY €& |GROUND
P71 =
L1 |_|-15vRec || -15v BRN g [15VDE g jEBN 3 |-15vDC
SINGLE PHASE AC & FILTER | |REGULATOR
il A » | NEUTRAL 5 [WHT
+8Y REC | YEL +8VDC UNREG | , |YEL, +5v  |ORN|
1o | EARTH GND 10 | GRN g 4 4 REGULATOR +BVDe
J65
YEL AUTO-LOCATOR +8VDC
FAN| = JB6
OUTLETS CAPSTAN SERVO PROGRAMMING +8 VDC
14 14 | BBN
JH-24D AUDIO ELECTRONICS POWER SUPPLY et e e e ety ey 1 o———m——— ——————
+18V REGULATOR & CHIMNEY ASSEMBLY 1 | RELAY & DISTRIBUTION BD
¥
| SC-0600-D-0622 ! :
- 'y ! nl J71-8,J71-16, JT1-24|P71-8,PTI1-16, P71-24
8 i 1 15
BLK FAN .
arolpro POER ok | 7 lﬁ i | o, g 14| CHASSIS GROUND
F2 OVER
| ;o | EARTH GND GRN o o~ oWHT/RED S 18y o — CURRENT 1JBEE g 7| +18v0C
10 10 o220V _| SRV REE ; REGULATOR LIMIT RED | o | ]
F1 N5V BFILTER| N WHI/BLK 8
, Lac Line 1 |RERy \oﬁ}_o)—__ XEMR o\ _oWHI/BLKY 4 VOLTAGE T
o J00V | WiT REFERENCE T
» | NEUTRAL » |BLK T 5 -y& VOLTAGE
LINE VOLTAGE SELECTOR = 6 = CROWBAR
12 L
iy -
1
|
| { |
| _ QVER BLK
18v "
i — CURRENT 2 4 1| -svoc
H REGULATOR LIMIT L 5 i
| : T
I OVER 1 i
i VOLTAGE | |
t CROWBAR | | |
I i | |
CABLE HARNESS 1 = 1 |
WDA-2500-1004 L e e e el i s i J szl
WHT s 1 | SHIELD
WHT 4 6 | AUDIO COMMON CABLE HARNESS
GRY ol I | 9 | 24v coMmon I e e
GRY 1
__________________________ 1 S
:24V REGULATOR SC-0600-D-0604 | :
| i
i J1
__|+2avrEc L ]ORN | s2av. | | OVER. YL ":;1 . § | aaiine
8 FILTER e REGULATOR S » e -
GRY I VOLTAGE
K i REFERENCE ___T i : 3T 12| NON RECORD 24V
e I = 1 |
= e i
: i : o 13 | RECORD HOLD
L - | !
T T I arL ccomo
o | RECORD HOLD o | WHT/GRN 3 R
FROM INTERFACE
LAMP DRIVER BOARD { RE'—"‘"’
10| MOMENTARY RECORD
¢ ENTA MOM
L_| , | Recoro MoMENTARY| :.rlréwvio 1 oo
TO PIN 7 469 g+ EROUND 7 2 RELAY
TO SPEED SWITCH || 3 [ H18VDC 3| —OER i
| | |Eeto o | _BLU 7 4 |0E0
FROM SPEED swm:u{ || [Em s |_GRN _?_I s |7 )
e i i o s - —— —— —
Figure 6-1 Power Distribution Block Diagram
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FOR SECONCARY Vour
LINE VOLTAGE 7 g ; 4=
SELECTED BY TI VLLTAGES (SEENOTE 4) Q7(BOTTOM VIEW)
ROTATING PLUG =Y 2008-122 CRS

WHT WHT/ORN = 30V IHNFUT
Fl Pt I —
% IN4T21 -q
ORN S
8700/ 40V

MDL 5A (115 VAC ) F3|J3

N

| R T E e (= |

[|! _
MOL 34 (230vAL) 1 < Mz LM BAD-15 WHTGRVEW 1 o | W epy |
| 1 G b
J1 [ IN472 T ceor || e war/| I
) I L Ry j—i—ﬁ ! F—I—"— Q7 - |ermvBL | | LY
—> LiNE (H1) | 4 [ % BT S , i *Lca Whsingi oy L LLM338 | ’ |
i ! : g T | - 1 RO = i HEAT SiNK um[ BU | |4 |230vin
—>LINE (Neut)) | 2 & : — = ; ca |
cra CRS8 LM3F20-15 = ) T — JIIDO:
vio G e O L = o |
— z4vac| 3 - ar71| <6 3 12 | - CASE A cil o3t
INST2Y | a5Pus  BFCOH 1 g @ ; IN#0D4 | 220/63
< YEL 1B/GA. Y T — Y £B y R C16,.1/0 2 rT/nm 2|2 |SPARE |
TevDhe| 4 +'(—_'~|__”-+_- A47/63 T4 i o 2 |
- cs WHT ala Vour )
h F30voc 12, R B GR ; +I ZBOO/A0V T‘ l é
4 f |
= | 71+ ci c2 |<R4
- -isvoc| 6 [FBRY Lzev .mooI ’meu 24K |
165017 ARE
RED foukTen 7 GRA] 4 | 4 [SND .o k |
- +i5vDC| 8 B SeeRED \-—-I PC250080417-00 |
WHT/@RN = + 22V REGULATOR BOARD
e +z2vDe| 5 > _ = — ]
W HT/GRA
GND | 7 = T &= i - W o - - ]
P2 J2 T
— 5 2zveomm|qq LGRA - L i _ J4 51 P4
hd SUEPLY 12 _T_ l
> FROMSUPRLY | 17 WHT/BLK/RED X 2 10 110 E TO I LCMVERTER 7200V ar Q3
MOTOR —— IC3 '—<+w5vnc = s 2ZN3055 |
—> SUPPLY CONT.| 13 - WHT/ORN g |8l 3 ol . i ‘
J5 Y P5
N/C |9 SEAL | 4 " 3|3 |
~-1s5voc (C ¥l s | Q4
A AT/ BV
EARTH GND| 10 8RN RA 2|2 4 I ZN3055 |
97 = ® g AN @ 111 ] |
1 14 — A el
-— 0O VAC | 313 LoRA _l:—" ! | | HEAT SINK
i 470K Ci + RI32.2K R14 RIS |
_‘ % RZ24 39 39 L MOUNTED IN
N |16 4 |4 ——> +15vVDC 47,63 ’ 470 W 2w | | CHIMNEY 1
5 FROMTAKEUP|4g [-WHT/BLK/GRN X2 e lE e e e = _ - L) ey o |
METOR T : TAKE-UP cis | l
WHT/BLU E TG 1 CONVERTER 1/200V 2|2
> Take-up |15 ] — 7|7 ! ca T cra Q2 Q5
CONT. : ) +15vDC = A il ZN3055
12 |12 - . ,
I ) P7
5|5 i |
2 |2 Qe
IEEET] A47/35y T P
;= | | = & & — AN ® Bk ¢N3055 |
‘ s Ri"f/\J p T_J\/W | J
b —e
‘ g4 CRul R25 R20 Rz3 & | -
‘ 4T0K — Reo, A3 R22
| | aresT Q810 2K 3T g 3 :
| | :
NOTES: RS e o “———J - |
1. ARROWS AT JI INDICATE SIGNAL FLOW. PC2500B054°2 |
2. UNLESS OTHERWISE SPECIFIED: o __ __ MCTOR DRIVER BOARD
A. RESISTOR VALUES ARE IN OHMS, 2 W, £5% T
B. CAPACITOR VALUES ARE MICRC FARADS / VOLTS
C. DICDES ARE IN40O4,
D. WIRE GAUGE 15 22GA,
3. ALL —L- 95YMBOLS ARE CARRIED A3 INDIVIDUAL
WIRES TO A COMMON Tig POINT.
4, 48VAC = WHT/ORN & GRA LEADS,
32 VAC TORN & VIO. LEADS.
|8 VAC = YEL & BLU LEADS. JH-114PS Power Supply
SC2500D0630 rev E
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R4

Cc2
CR1

{cs
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l |+ R1
R2
VOLTAGE
e | || OO @ﬂﬂw
I R3
T

PCA2500-0417-00

[ =T ]
+ TAKE UP MOTOR SUPPLY MOTOR
DRIVE DRIVE
741 .
- 1= J2
* ‘£::::}' 74| ‘!!II'I!‘ ]
ci3 IC3 MADE IN U.S.A.
@
+ Cil
RI7 1 L% Rig cis® Re 20 ciz
SO0
CR
2
RI6
R8 RI2 RI3
R22 R23 Q2 Ql
11 R}S Rr.
RI9 "
R25 R24
c2 cl
+
| B 7 B 2
T T
J7 J6 CR4 J5
J4
3 I . ! 3 [ 3
CR3 +




PART
NUMBER

PCA2500-0190-00
09-65-1041
0:15-OHM10%-3WW
1.0-KOHM5%-12W
10--KOHM5%-12W
100--OHM5%-12W
1N5252B-24V
298SB

2N2270

2N3053

2N4249
47MF63V-CLY
:68MF50V-CLYRL
APS5-7D

PART
NUMBER

PCA2500-0542-00
09-65-1031
09-65-1121
0:39-O0HM10%-2Www
1.0-KOHM5%-12W
10--KOHM5% 12 W
16P-DIP-SKT
1N4004
2.2-KOHM5%-12W
2N5681-S39568
470--OHM5%-12W
470-KOHM5%-12W
47MF63V-CLY
4:7MF35V-CLYRL
741CP
:1MF200V-CMY
:47TMF50V-CLYRL
AP5-7D
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PARTS LIST — JH-114PS DECK POWER SUPPLY
22 VOLT REGULATOR BOARD

DESCRIPTION

PCA, 22V REGULATOR, JH11
MOLEX 4PIN LOCK 3/4”

WIRE WOUND RES-ROCKWOOD

CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
DIODE, ZENER-SILCN 24V-5%
HEATSINK-WAKEFIELD
XSTOR NPN AMPLIFIER
XSTOR NPN HI-SPD SW
XSTOR PNP AMPL SILCN
LYTIC CAPACITOR SIEMEN
LYTIC RAD/LD SEALED (LL)
PAD, TRANSISTOR TO-5 TYPE

QUAN.

N = =2 A a N a )=

DESIGNATOR

J3

R3

R6

R5, R7
R4
CR10

Q10
Q11
Q9
C2
C1

PARTS LIST — JH-114PS DECK POWER SUPPLY

MOTOR DRIVER BOARD

DESCRIPTION

PCA, MOTOR DRIVER,JH114
MOLEX 3PIN LOCK 3/4”
MOLEX 12PIN LOCK 3/4”

WIRE WOUND RES-ROCKWOOD

CARBON FILM RESISTOR
CARBON FILM RESISTOR
DIP SKT ARIES 16-511-10
DIODE, RECTIFIER - SILICON
CARBON FILM RESISTOR
XSTOR NPN AMPLIFIER
CARBON FILM RESISTOR
CARBON FILM RESISTOR
LYTIC CAPACITOR SIEMEN
LYTIC RAD/LD SEALED (LL)
OP AMP

MYLAR CAPACITOR BLACK
LYTIC RAD/LD SEALED (LL)
PAD, TRANSISTOR TO-5 TYPE

QUAN.

MMM NONDNENDERERANDEEAEARN-

DESIGNATOR

J4,5,6,7

J2

R14,15, 22,23
R9, 11, 17,19
R8, R16

CR1, CR2, CR3, CR4
R12, 13, 20, 21

Q1, Q2

R10, 18, 24, 25

R26, R27

C1, C2

C10, C13

IC3, IC4

C12, C15

C11, C14




+24 V REGULATED P.C. EDARD
: PLA 0GOOCOGO3-00

J3| P3
1t 5 i
- 2 AL
. ANN—o— s RS 5 ( 4 PLACES)
: ek | CIO M\ CRG MOUNTED Oty —“lgws"‘w— COLDRS
I.l/fao ING256 HERT SINK— 5 | TYPICAL
R - 1C 100 Ja P4
> - 741CP Qa2 ¢ :
2NBOG3
: 2 a5
| cw B} RIO
CRT Rl \ R7 % == . A 5
+V UNREG O——-OF—AAA—s * MIE 2055 | | A8 BW
Ck470  1.BK OWK 1T g | \
+| ClI CRG R% | 15ips
Iioo/zs IN5248 27K T
|
| X ;
— — i % /2 W
- = = +15VDE Z exe
AN
A8 3w ' J
16| Pe
T
1 b
| } 2 Q7
= 1 . R ‘
Leca I €3 RIS :
s b AANA 3
005 Ql (07 pg S220 T @iy Ll
Ly % e 1K VAN ¥
= < ® AN N—S
2N3053 Bl RI3
33K .15
1 LOW 6| Ps
I = _ )
[ - } +V OUT REG
Rl4 '
100 Z
RS /2 W
1 BLTS
R4 | 4
L v o 5
g) R .
= - |
GND
NOTES: UNLE9S OTHERWISE SPECIFIED.
LL-ALL RESISTOR VALUDES ARE IN CHMS, [ /4W,5% .
Z._ALL CAPACITOR VALUES ARE IN MICRO Fm;:wo/vom S
24V Regulator
SC0600-C-0622
JH-24
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Jaq

10

RI10

R9

A o oo ol|J8

R13
=
CR6 Q1
R2
1C100 @
@ 3
Q2

#CR5

Q

cm@

R12

J6

ol

Q3

S

RN

J5

ol

24 VOLT REGULATOR BOARD PCA0600-0603




PART
NUMBER

PCA0600-0603-00
02-09-1118
03-09-1021
08P-DIP-SKT
09-65-1031
09-65-1051

0:18-OHM10%-3WW
0:18-OHM10% 20WW

1.0-KOHM5%-12W
1.0-KOHM5%-1a W
1.8-KOHM5%-14 W
100--OHM5%-2W
100MF25V-CLY
100PF1KV-CCD20
1548-2

1N5248-18V
1N5256-30V
2.0-KOHM5%-14 W
220--OHM5%-2W
220PF1KV-CCD20
27--KOHM5% -4 W
2N3053
33-KOHMb5%-va W
470PF1KV-CCD20
56--KOHM5%-14W
6107B-14

741CP
:01MF50V-CCD20
:1MF100V-CCD20
MJE-3055
TAPCPOT10K-1T
CR470
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PARTS LIST — JH-24D AUDIO POWER SUPPLY
24 VOLT REGULATOR BOARD

DESCRIPTION

24V REGULATOR BD

MOLEX FEMALE TERM 1381TL
MOLEX 2CIR RECP LGE 154
DIP SKT 8PIN ARIES 8-511
MOLEX 3PIN LOCK 3/4”
MOLEX 5PIN LOCK 3/4”

WIRE WOUND RES-ROCKWOOD
WIRE WOUND RES-ROCKWOOD
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
LYTIC CAPACITOR SIEMEN-D
CERAMIC DISC CAP 20% TOL
TEST POINT TERM

DIODE, ZENE-SILCN 18V-10%
DIODE, ZENE-SILCN 30V-10%
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CERAMIC DISC CAP 20% TOL
CARBON FILM RESISTOR
XSTOR NPN HI-SPD SWITCH
CARBON FILM RESITOR
CERAMIC DISC CAP 20% TOL
CARBON FILM RESISTOR
HEAT SENK THERMOLLOY
OP AMP

CERAMIC DISC CAP 20% TOL
CERAMIC DISC CAPACITOR
XSTOR NPN HI PWR AMP
BU3386F-1-103/BK72MP10K
DIODE ZENER SILICONIX

QUAN.

_A_A(j']_n_s_A_L_L_LNI\)_A_L_L_L_L..L_O“_L_A_LM[\)_A_LA_LA_A_LM_A

DESIGNATOR

J3, J4, J5, J6

J8

R9, R10, R11, R12
R13

R16

R8

R1, R10

R14

C1

(07

CR5
CR6
R6

R15
C3

R3

Q1, Q2
RS, R7
C103
R4

IC100

C110

Q3, Q4, Q5, Q6, Q7
R2

CR7




7 |BLK
FAN I5VAC | o [ Bk | FAN |15 VAC
EARTH GND | o |ERM 11 | EARTH GND
T T e e T T T T T e S S W A = m e e = ]
PCAOOCD0O6D4-C0 |
’ 1 HEATSINK MOUNTED
[ i 4 }
RI4 220
+31VDCUNREG. | 3 “EDl @~ : 5 5l FRER
Rig
RZ
AAA CB 180 7 Qil
J 3.3K S a70¢F ZW r 24 2N 3055
. INF256 et — | y
J
‘ ChI6 £ 5 63 07 2N3055
(@)= = >—@ aez R2E.090 SW
c A ) . ] 539568 s ;
| CRATD oo R16 // N |
| R e 9 1 N ) ax |
820
T e ) ST/ MUE 3085 HEATSINK
I 47 RI7 | MTD
A5
| 41 N L R 22 |
= I AN—4
J £T0PF/IKV 47K |
o g 08
R23
S s I 539568 e J4 |pa 7N 3085
] RI8 : JLED
| c - ® 9 RZ0, 3K
| 47 —l"' 100 = VWA————¢
RED
| RE '\ AN "
] 74 REl,.10,70W 1
RED
JZ-?l < 2K &— T |+BY OUT
| —e RED/WHT | 3 |.gv REMOTE SENSE
’ — 1 WHT | 2 | REMOTE GND SENSE
10 6
é TT WHT WHT g | GND
GND| 5
R27
| - WHT/BLK L | |.i8v REMOTE SENSE
100 BLK
cre 1+ 1 4 |-avouT
2 _E[Ll-c] RT3 T B35 e
— + s AV o
To | miz J1-2
o | .10, Z0u
| /I \ cRo fi3q
: \ J 1mots ,&K/\’ ERIZ:
| ~ |
' mTi F!IS‘g i cAI3! | |cIS
® 9 L —
' - — _r‘ 533569 SOLITRON DIODE BRIDGE
s c6 a4 NBS 5 -400
l 37 ~ 4109F/"<VI 539569
! R37
_ GRID IC2 | 74ICP \r & & aan'sjoss
| = IN5251 R79 820
AN -
0K R30 v |
[ { J6 P
J__"M’ : 3 - RED
| = 0K 220pF
* Qs
cu l CR I 7 N3OS
‘ Rl , 180 Li/ T+ INS5256 SRS
-sivoc UnkeG. |4 2Kl @& - : 1
.09.0 5W
e e e s RAESIEESARTTETeEe s o e o o o oo o e e s S neRlemmses gmemess sons B L o =oe | R43 090 5W
PHANTRM POWER +48Y I BLU r“ st - B + 48V PHANTOM FOWER.
pc. Bo.ghp | 2 PUHT 1Z | PC. BD. 6ND

|

T

;

F

| =

[ NOTES: UNLESS OTHERWISE SPECIFIED
I ALL RESISTOR VALUES ARE IN OHMIS, 1/20),5%.
2. ALL CAPACITOR VALUES ARE IN wF /VOLTS.
3.0PT. {5 USE JUMPER TO DEFEAT GROUND SENSE.
4.G7-Q14 AND ASSOCIATED EMITTER RESISTORS ARE HEATSINK MOUNTED
5.@ INDICATES, USED ONLY IF FOLDBAGCK CURRENT LIMIT IS DESIRED

+18V Regulator Board
SC0600D0604 rev L
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+ 18 VOLT REGULATOR BOARD PCA0600-0604




LINE VOLTALE SELELTED

Y ROTRTING PLUL Souir=on MBS -25-407
= = .
' 5 LT RED o w2 WHT /RED I P
7 210 ) I = i g AGCTIOA | 5
* £
JGB [ MALE PiNG) / 4q \‘ : wir B B700AF /40 |
AC LINE HIGH | 1 RED \ | = Witk ‘—51',%0”9
- 3 s, eed = I | )
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+18 VDL 3 ——RED MEL 6,25 471543 g | - pEis——— oot o I
rmomree | & —— /s MDL 4A 41304AC “ ohm PIcEl S =
. ' | 4720 &) @ _E _L F3_ wur/euk
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o T~ 3 23 Bew 2| z 3109/ |0/ {WHTBRN 47 ion
wQ % [— BLU - | BRN = 55| a5 | ZN3055H
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REC HOLD | B [— wHT/ean o 1 Comn cRZ %FA . ' ‘ A R MOUNTED
NS | g = . N—wnef AGC-10 | 2:::;:5_&
sramono | 1o O _;#_ ng/ﬁ ? i | | Powee
n = Zn3essH| THRE
'z = WHT ‘ l
3 WHT
N/ 4 eRY |
LRY
'S
L ) | )
= Lpu PLACLOOCOLOD +24YDC
REGULATED)
rﬁ_'%f’z' — T T T T T T4 l,,\,
i UNREG
J14-8(FEMMLE PORY) |
L ORN ORN =
SHIELD ' Ly
RET 74T  Pusk PULL {ﬁu- gl 2 AT . HT
BlAS e g | 3
5 EG £ P9 13
RS 4 BRN = SEE SCHEMATIC — SCO0ODC&D3-0)
i oEq 5 13
AUDIO COMM © -+ —— BLIC \
00, , W50
it 5 C8IR 10025 T4 £ et / .|
I
+Z24voc & b = = RED t T
i, |
24V coMm | § =~ CiD, 1000/25 B33 22/63 = v t :
MOM REC 1a T 1750 BI.KKL |=‘ ;
-iav i BLK
MON REC 24wv| 12 \J/
REC HOLD [E I
CHASSIS GND | & I = |
15 7 7e
wury PALAL +1BY REAULATOR BD & CHIMNEY AssYy JZ
1 &
: | | plteee a4y UNREG 4 | -1y oLT
! —
J7I-16 (FEMALE FING ‘ {
| : ) ' 1 W7 55 | GND G | GND
I | 1 FOR TEST
£ | e |e |anD T |+1BVOUT > PURPOSES ONLY
3 | | —] IN THIS APPLILATION
i v T
4 , % , T e Lz | PCGND 95 | aND
5 == == { i |
p o ; l i | Ll ] 4 |4 |-V UNREG 12 | PCGND |
1 > a8 x u | H H | S
TIE PINS 1-15 (U5) TO H1 EG. 3 H i . f
B PP Pius 115 (%) RespecTveLy ¥gede . “£6 |t |+18v OUT(REGULATED) e
g [ e ' : L Zee
o e o RE | ‘ | ain | NLC
0 "00/63 i i , C.
| i BLK
® | 3 | | 8% 212 |-1gV OUT(REGULKTED)
13 | | [ 8Lk /.
14 \ i [a ]9 |NC.
15 | ) i
| i | L 1o |10 | GROUND SENSE
i |
1
o) E6YV
IJT! 24 (FEMALE PlNﬁ) ! ‘ # 7 I:AN | —— SEE SCHEMATIC - SCOGOODOGO4
\ | 85 | g &8 |FAN
2 | \
3 < \ |
4 ?17/63\! { i PC 8 0600D0604
! N/ |
5 —= iz ’——l_o/_ ‘ |
3 E 47/Gav b : gk ¢ 1 A ‘
7 L ce : : | |
8 TIE PINS 1-15 (J&) -if50 } | \
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' CR4 =] CR3 - 3 }
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13 i
NOM
14 REC
5 |
! |
I FLAQOOOUCOISO-00
[ e PERSEOREDISOTES

JH-24D Audio Power Supply
SC9000D0151 rev G
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PART
NUMBER

PCA0600-0604-00
08P-DIP-SKT
09-65-1031
0:10-OHM10% 20WW
10--KOHM5%-12W
100--OHM5%-2W
15--KOHM5%-12W
1548-2
180--OHM5%--2WM
180--OHM5%-72W
1MF50V-CLYRL
1N5225-3V
1N5241-11V
1N5251
1N5256-30V
2.0-KOHM5%-72W
220--OHM5%-12W
220PF1KV-CCD20
2N5679-S39569
2N5681-S39568
3.0-KOHM5%-72W
3.3-KOHM5%-2W
3.9-KOHM5%-2W
4.7-KOHM5%-v2W
47---OHM5%-Y2W
470PF1KV-CCD20
47MF25V-CLYRL
4:7TMF50V-NPLC
6.8-KOHM5%-72W
741CP

CR470

ITO15

MJE-3055
TAPCPOT10K-1T

Page 6-10

PARTS LIST — JH-24 AUDIO POWER SUPPLY
+18 VOLT REGULATOR BOARD

DESCRIPTION

+ — 18V REGULATOR BD
DIP SKT 8PIN ARIES 8-511
MOLEX 3PIN LOCK 3/4”

WIRE WOUND RES-ROCKWOOD

CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
TEST POINT TERM

METAL OXIDE RES.

CARBON FILM RESISTOR
LYTIC RAD/LD SEALED (LL)
3.0VOLT ZENER DIODE
DIODE, ZENE-SILIC 11V-10%
ZENER DIODE MOTO (GLASS)
DIODE, ZENE-SILIC 30V-10%
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CERAMIC DISC CAP 20% TOL
XSTOR PNP AMP SILCN TO-5
XSTOR NPN AMPLIFIER
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CERAMIC DISC CAP 20% TOL
LYTIC RAD/LD SEALED/(GP)
NON-POLAR (RADIAL) LYTIC
CARBON FILM_RESISTOR

OP AMP

DIODE ZENER SILICONIX
TRIAC, DIODE

XSTOR NPN HI PWR AMP SI
BU3386F-1-103/BK72MR10K

QUAN.

S ON 2N =2NAOPDPDON L2 PNPPNONDNLONDN= L a2 =

DESIGNATOR

J3, J4, J5, J6

R21, R35

R10, 29, 30, 37, 38
R8, R27

R7

R19, R36

R1

C14

CR17

CR5

CR6, CR10
CR8, CR11

R3, 16, 17, 31, 32
R14

C5, C10

Q4, Q5

Q1, Q2

R20, R34

R2

R12

R22, R23

R4, 5, 11, 13, 26, 28
C8, C13
C1,2,7,11,12
C4, C9

R9

IC1, IC2

CR16

CR7, CR9

Q7 thru Q14
R6



PART
NUMBER

PCA9000-0150-00
09-65-1051
09-65-1071
09-65-1091
1N4004

20C250

27E007
47MF63V-CLY
4:7TMF63V-CLY
:1MF100V-CCD20
HC4E-24VDC
$63315-AB-08
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PARTS LIST — JH-24D AUDIO POWER SUPPLY
RELAY AND DISTRIBUTION BOARD

DESCRIPTION QUAN. DESIGNATOR
P/S DISTRIBUTION & RELAY PCA 1

MOLEX 5PIN LOCK 3/4” 1 J2

MOLEX 7PIN LOCK 3/4” 1 J7

MOLEX 9PIN LOCK 3/4” 1 J1i

DIODE, RECTIFIER - SILICON 2 CR3, CR4
HOLD DOWN SPRINT P&B 2

RELAY SOCKET POTTER/BRUM 2

LYTIC CAPACITOR SIEMEN 2 C5, C6

LYTIC CAPACITOR SIEMEN 1 C7

CERAMIC DISC CAPACITOR 1 C8

ARROW —M RELAY 2 K1, K2
CONN PC MTG 15 CIR 3 J71-8, -16, -24



SECTION 7
ALIGNMENT TESTS AND ADJUSTMENTS

7.1 Equipment Needed

MCI uses the following equipment to test and
align its tape recorders. Your recording equipment
must be periodically aligned to insure optimum
performance. Carefully adhere to the following
procedures, using the specified test equipmentor
test equipment of equal accuracy. Remember that
the quality of the recording depends on the ac-
curacy of the alignments. Verify the tape transport
and audio alignments at least once a week to in-
sure peak performance. Clean and demagnetize
the heads before every recording session.

AC Voltmeter capable of reading at bias frequen-
cies of 2100 kHz
Hewlett-Packard Model 400 FL

DC Voltmeter, electronic type, 0.3 volt, full scale
Triplett Model 603

Audio Signal Generator
Krohn-Hite Model 5800

Frequency Counter
Hewlett-Packard Model 5381A

Flutter Meter
EMT Model 424

Intermodulation Analyzer
Crown Model IMA

Wave Analyzer
Hewlett-Packard 3581A

Phase Meter
MCI Model JH-22

Spring Scales
Ametex 0-36 ounces (1.02 kgm) and 0-10 pounds
(4.54 kgm)

Oscilloscope
Phillips Model 3232 (2 mv/icm vertical sensiti-
vity, 10 mHz bandwidth, 0.2 microseconds/cm
horizontal sweep).

NOTE: Never use any type of shielded leads for
scope or meter when working with the
210 kHz Bias Oscillator; detuning and/or
wrong readings will always occur. Use
only open leads not more than 3 feet
long.

The following service aids are available from MCI
Customer Service Department:

Alignment Kit (surface blocks and height gauges)

AS6B79
Extender Boards
Record/Cue Extender Card PCA9000-0165
Repro, Output & Bias
Extender Card PCAS000-0164
Logic Annunciator Board PCA2500-0177
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CAUTION: Improperly slit tape can make a
properly aligned tape path appear
to be out of alignment. Carefully
select the roll of tape used in the
following procedures.

7.2 Transport Tests and Adjustments
1. Turntable Height
Test

Observe the spooling of the tape on the take
up and supply reels. Tape should not rub
against either reel flange; it should be as close
to the bottom flange as possible without
touching it.

Load a roll of tape. Use metal reels, insure
that they are neither bent nor deformed.

Using the MVC Joystick, shuttie tape in
both directions. Observe tape build up on
each reel. Tape should not touch reel
flanges. Release MVC Joystick.

Press FWD and observe tape, then, press
RWD and observe tape. Tape should not
touch reel flanges. Press STOP.

If Adjustments Are Necessary

If the tape is not 0.004 + .002 inches above the bot-
tom take up reel and supply reel flange, raise or
lower the turntable. Turntable height is adjusted
by adding or removing shims between the turn-
table and the reel motor. Refer to Pictorial 3-7 for
details.

Remove Tape reel.

Remove the screw securing the reel hub.

Remove reel hub.

Remove the three screws securing turntable.

Remove the turntable.

Install or remove shims to add or subtract re-
quired height.

Replace turntable, screws, and hub.

Load a reel of tape and repeat above test.

The following die-cut paper shims are available
from Customer Service:

MC-2500-0160-05 .005 Blue

MC-2500-0160-07 .0075 Clear
MC-2500-0160-10 .010 Brown
MC-2500-0160-20 .020 Yellow
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2. Head Height
Test

Check the head height; heads must be
centered in the tape path.

Press SHIELD and EDIT to latch the head
shields.

Press PLAY.

Observe the tape movement across the
heads. Tape should be centered between
the top and bottom track shields of each
head.

ZENITH
/ ADJUSTMENT

WRAP
ADJUSTMENT

HEIGHT
ADJUSTMENT ADJUSTMENT

AZIMUTH

Figure 7-1 Head Adjustments

If Adjustments Are Necessary

If the tape does not split the track shields, turn the
height and zenith adjustment screws to raise or
lower the head. The erase head has no height ad-
justment. Adjust the head height until the visible
part of the top track shield is the same width as
the visible part of the bottom track shield. Turning
the height adjustments clockwise raises the head.
Always turn the height and zenith screws the
same number of turns.



NOTE: Turning the height and zenith screws
corrupts the azimuth alignment. The
azimuth adjustment must be turned in
the opposite direction as the height ad-
justments to correct the azimuth.
Always follow this adjustment with the
head zenith and azimuth tests; then go
back and recheck the height alignment.

3. Head Zenith

Test

Check the head zenith alignments, head sur-
faces must be parallel to the fixed tape
guides.

CAUTION: The head surfaces will be damaged
if the alignment block is allowed to
slide across the heads.

Gently lay the alignment block against the
left fixed tape guide and the erase head.
Both surfaces should be paralled, that is,
the block should lie flat against both sur-
faces and should not move if you try to rock
it back and forth at the corners.

Gently lay the alignment block against the
erase head and the record head. Both sur-
faces should be paraliel.

Gently lay the alignment block against the
record head and the reproduce head. Both
surfaces should be parallel.

Gently lay the alignment block against the
reproduce head and the right fixed tape
guide. Both surfaces should be parallel.

Press SHIELD and EDIT to latch the head
shields.

Press PLAY.

Move the manual tape lifter control towards
the left and lift the tape away from the
heads. The tape should not skew up or
down. If the tape skews in either direction,
the lifter is not parallel to the tape path.

b. Check the travel of the tape lifter arm.
Press SHIELD.
Press STOP.

In the relaxed position the tape lifter arm
should be approximately 1/8 inch behind
the tape. Slowly move the manual tape lifter
control to the left. Listen for the click of the
microswitch. The microswitch should click
and the head shields should drop just as the
tape lifter arm begins to move forward.

At the extreme left travel of the manual lifter
control, the tape should be raised clear of
the record and reproduce heads. The tape
need not clear the erase head.

c. Check the motion of the tape lifter.

Release the manual tape lifter control.
Press RWD or FWD. The tape lifter should
quickly move the tape away from the head
but not slap the tape hard enough to bounce:
the tape away from the tape lifter arm.

If Adjustments Are Necessary

a.

If the tape lifter arm is not parallel to the tape

If Adjustments Are Necessary path, adjust the tape lifter solenoid mounting
bracket. The solenoid is mounted on three
studs. The angle of the lifter arm is changed
by turning the hex nuts on these studs. Make
small adjustments only. Re-check for tape
skewing.

If any head is not parallel to the fixed tape guide,
turn the zenith adjustment screw, tilting the head
until the surfaces are parallel.

4. Tape Lifter
b. The limits of travel for the tape lifter are con-
Test trolled by cams mounted on the bottom of the
deck. The cam on the right sets the clearance
behind the tape. The cam on the left sets the
outward travel of the lifter arm. Rotate these
cams to adjust the lifter arm travel.

a. Check the parallelism of the tape lifter arm.

u Load a roll of tape.
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The microswitch position is adjusted by
loosening its mounting bracket and sliding
the microswitch.

c. The speed of motion of the tape lifter is con-
trolled by an air dashpot. Adjust the valve at
the base of the air piston to obtain smooth
motion in both directions.

LIFTER SPEED
ADJUSTMENT
DASHPOT

LIFTER OUT
MICROSWITCH

Figure 7-2 Tape Lifter Adjustments

5. Head Shields
Test

Check the movement of the head shields; they
should move up and down smoothly without
bouncing at the end of their travel.

Press SHIELD. The shields should move
down and stop without bouncing.

Press STOP. The shields should move up
and stop without bouncing.

If Adjustments Are Necessary

if the shields bounce at the bottom of their travel
the brake is too loose. If the shields do not move
all the way down the brake is too tight. Adjust the
solenoid brake by loosening the locking nut and
turning the BRASS adjustment screw. Do not
loosen the other two screws which secure the
shield lifter arm to the solenoid.

If the shields bounce at the top of their travel, ad-
just the air dashpot linked to the lever assembly.
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Dampen the bouncing by turning the valve nut at
the base of the dashpot.

SHIELD LIFTER
BRAKE ADJUSTMENT

NAMPING AN.NMISTMENT

Figure 7-3 Shield Lifter Adjustments

6. Capstan Pinch Roller
Test

Check the Capstan Pinch Roller tension using
a spring scale.

The pinch roller should exert a 5 to 6 pound
force against the Capstan.

Attach the spring scale to the pinch roller
shaft under the roller wheel. (The roller may
have to be removed and replaced to attach
the spring scale.)

Press PLAY.

Press your finger lightly against the pinch
roller so that you can feel it turning.

Pull the spring scale toward the rear of the
tape deck keeping the scale perpendicular
to the arm. Note the scale reading just as
the pinch roller begins to slip. Scale should
read between 5 and 6 pounds (approximate-
ly 22 kgm).
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if Adjustments Are Necessary

If the tension is not between 5 and 6 pounds, ad-
just the lock nut at the end of the solenoid pull
rod. Unlatch and open the transport deck plate.
Turn the lock nut only a fraction of a turn and
recheck the tension. Repeat until tension is within
tolerance.

7. Dancer Arm

Check the damping action of the dancer arm.
The dancer arm should be critically damped
and the tape should not leave the surface of
the arm.

Shuttle half of the tape onto the take up reel
to balance the load between both reels.
Toggle the transport between PLAY and
STOP several times and observe the action
of the dancer arm. The arm should move
smoothly without being sluggish or
oscillating.

If Adjustments Are Necessary

If the motion of the dancer arm is sluggish or if the
tape leaves the surface of the dancer arm, it is
overdamped. If the dancer arm flutters ‘or
oscillates, it is underdamped. Turn the valve ad-
justment at the base of the air dashpot to-obtain
critical damping. Never turn this adjustment more
than ¥ turn before re-checking the damping as
described above.

DAMPING
ADJUSTMENT

SPRING TENSION
ADJUSTMENT

Figure 7-4 Dancer Arm Adjustments

8. Reel Motor Brakes
Test

a. Test the braking tension of both turntables
in both directions.

Turn power off.
Remove the reels from both turntables.

Move the turntables by hand. The supply
motor should brake hard in the counter-
clockwise direction and only half as hard in
the clockwise direction. The take up reel
should brake hard in the clockwise direc-
tion and only half as hard in the counter-
clockwise direction.

b. Check the action of the brake release
solenoid.

Unplug both reel motors.

Turn power on.

Insert a card in the tape load sensor siot.
Move the turntables by hand. Both turn-

tables should turn freely, with no drag in
either direction.

if Adjustments Are Necessary

a. If the brakes are not engaged when the power
is off, shorten the length of the brake bands by
moving the tension spring to a different hole.
If this is not sufficient, shorten the length of
the brake bands by loosening the screws
which connect the brake band to the brake
band pivot. Slide the brake band toward the
tension spring and tighten the screws.

b. If the brakes do not release completely when
the brake solenoid is engaged, reposition the
solenoid. Loosen the two hex nuts, slide the
solenoid toward the front of the deck, and
tighten the hex nuts.

These adjustments interact; re-check both
conditions if either adjustment is made.

9. Tape Tension
Test
a. Test the idle tension adjustments.
Load a roll of tape.

Press STOP. The tape should not creep.
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Press FWD,; let the tape run for a few
seconds; press STOP. Do the same in the
reverse direction; press RWD and then
STOP. The transport should decelerate from
the fast speed and stop while keeping
uniform tension on the tape.

. Test the supply motor tension setting.
Shuttle the tape forward until there is ap-
proximately the same amount of tape on
both reels.

Turn the SPEED switch to LO (15 ips).
Press PLAY. The dancer arm should be posi-
tioned mid way between its motion limit
stops.

. Test the take up motor tension setting.
Using a signal generator, record a few
minutes of a 10 kHz tone onto the tape at 15
ips.

Rewind to the beginning of the tone.

Press TAPE on the remote unit.

Press PLAY and watch the channel VU
meters.

Press the PUCK OFF switch to disengage
the pinch roller. The VU meters should not
change level, any speed change will change
the output level from the tape. Press the
PUCK OFF switch a second time to release
it.

If Adjustments Are Necessary

If the transport fails any of the above tension
tests, perform all the adjustments listed below.

a. Null the dc offset.

Tilt the transport deck to gain access to the
PC boards.

Press STOP; the tape must not be moving. If
the tape is creeping, turn down the idle ad-
justments to stop the tape.

SPRING TENSICN
ADJUST

SUPPLY
/ REEL MOTOR

TAKE-UP

REEL MOTOR\

BRAKE BAND

\SOLENOID

LENGTH ADJUST

AR ADJUST
SOLENOID

REAR OF DECK

¥

Figure 7-5 Reel Motor Brake Adjustments
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Monitor the dc voltage between TP 1 on the
Analog Torque Board and the negative side
of C4 (closest to TP 1). This voltage may be
of either polarity.

Adjust the OFFSET NULL potentiometer
(R12) for 0 = .1 vdc.

with the PUCK OFF switch and not notice
any change in tape speed. The level of the
VU meters will increase if the tape speed in-
creases and decrease if the tape speed
decreases. There should be no change in
the level when you push the PUCK OFF
switch. Repeat adjustments ¢ and d.

Monitor the dc voltage between TP 2 and 10. Capstan Speed
the negative side of C4.

Test
Adjust the OFFSET NULL potentiometer

(R36) for 0 + .1 vdc. Check the phase locked loop circuitry to find

if it maintains lock throughout its speed

b. Adjust the idle tension. range.

/

Remove the reels from both turntables.
Block the tape load sensor with a card.

Adjust the LEFT IDLE potentiometer (R18)
so that the supply hub makes one revolu-
tion every three seconds (20rpm).

Adjust the RIGHT IDLE potentiometer (R11)
so that the take up reel hub makes one
revolution every three seconds (20rpm).

c. Adjust the supply motor tension.

Load a roll of tape.

Shuttle the tape until the same amount is
on both reels.

Press PLAY.

Adjust the LEFT TENSION potentiometer to
center the position of the dancer arm.

Switch the transport from play to any other
mode and back to play mode. Re-check the
position of the dancer arm. Re-adjust if
necessary.

d. Adjust the take-up motor tension.

Locate the 10 kHz tone previously recorded
on the tape.

Press PLAY.

Adjust the RIGHT TENSION potentiometer
so that you can disengage the pinch roller

If Adjustments Are Necessary

a. Adjust the capstan tachometer output.

Turn the REFERENCE switch to VAR.
Turn the SPEED switch to LO.
Press PLAY.

Gradually turn the red speed adjustment
knob from its lowest to its highest setting.

Turn the SPEED switch to HI.

Press PLAY.

Gradually turn the red speed adjustment
knob from its lowest to its highest setting.

The capstan’s speed should change
smoothly, with no sudden shifts or jerks.

Remove the bell cover from the bottom of
the capstan motor.

Connect the oscilloscope probe to TP 1 on
the Capstan Tach Board.

Turn the REFERENCE switch to VAR.
Turn the SPEED switch to HI.

Turn the red speed adjustment knob fully
clockwise.

Press PLAY.

Adjust the cam on the Capstan Tach Board
to obtain minimum amplitude jitter on the
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tachometer signal. This signal shouid be if Adjustments Are Necessary

800 mv peak-to-peak.
a. Adjust the MVC sensitivity to prevent false m
b. Adjust the VCO center frequency. triggering and to suit the user’s preference.

Connect a frequency counter or oscillo- Tilt the transport.
scope to TP 2 REF on the Phase Locked
Loop Board. ) Turn potentiometer R3 on the Interface/

Lamp Driver Board clockwise to increase
Turn the REFERENCE switch to EXT. the sensitivity; counter-clockwise to

decrease the sensitivity.
Turn the SPEED switch to HI.
b. Set the center position of the Joystick.
Adjust the VCO potentiometer (R18) to ob-
tain a frequency of 19.2 kHz at TP 2 REF. Move the Joystick until the motion null
position is reached.
c. Set the phase locked loop circuit gain.
Loosen the two set screws that secure the

Connect the oscilloscope probe to TP 3 2. base of the Joystick potentiometer.
Turn the REFERENCE switch to FIX. Do not allow'the potentiometer to move;
using long nose pliers on the potentiometer
Adjust the GAIN potentiometer (R42) so that shaft will help.
the average duty cycle of the waveform is
30%. Move the Joystick to the vertical position
and tighten the set screws.
11. Manual Velocity Control 7.3 Audio Alignment m
Test

NOTE: Prior to aligning the audio electronics,
check the position of the NAB/IEC
switches on the Repro and Record/Cue
Boards. If you intend to align the
transport to NAB equalization stand-
ards, these buttons must be in their out
position. If you intend to align the
transport to IEC equalization standards,
these buttons must be pressed in.

a. Check for proper sensitivity adjustment.

Touch the MVC Joystick. The red LED on
the end of the Joystick should illuminate
and the tape should move in the direction
indicated by the position of the Joystick.

Release the Joystick. The LED should tun cAUT/ON: Remember that +4dBm, zero on the

off and the tape should stop. VU meters, equals -8 on a peak
reading meter. If you are using the
Quickly toggle between FWD and RWD. audio signal generator from a con-
This action should not falsely trigger the sole equipped with peak reading light
MVC; the LED should not flash. meters, set the output level to —8pk.
Light meters on MCI consoles have
an intensified scale marker identify-
b. Check the centering of the Joystick. ing the —8 peak level.

Move the Joystick to either side. 1. Input and VU Meter Calibration

a. Input Calibration

Slowly move the Joystick to the vertical (’\
position. The tape should stop when the Set the signal generator controls for a 1 kHz ‘
Joystick is in the vertical position. output at +4 dBm.
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Apply the 1 kHz signal to the line input of
every channel.

Press INPUT on the remote unit.

Connect the ac voltmeter to the channel
line output.

Adjust the IN CAL potentiometer on the
Record/Cue Board to obtain a +4 dBm
reading on the ac voltmeter.

. VU Meter Calibration

Adjust the potentiometer on the Meter Buf-
fer Board, R5, for a0 VU level on the channel
VU meter.

2. Record Head Wrap and Azimuth

WARNING: Improper record head wrap will

greatly increase the wear and
substantially shorten the lifetime
of the head.

a. Record Head Wrap

Load a 15 ips reproduce alignment tape.
Turn the REFERENCE switch to FIX.

Turn the SPEED switch to LO (15 ips).
Press the AUTO button-on the remote unit.

Playback the 10 kHz tone from the align-
ment tape.

Adjust the wrap cam directly above the
record head to obtain a maximum reading
on the VU meters.

Turn the wrap cam clockwise and carefully
note the point where the VU meter levels
begin to drop.

Turn the wrap cam counter-clockwise and
carefully note the point where the VU meter
levels begin to drop.

Turn the wrap cam clockwise again until it
is exactly half way between the two drop off
points found above.

Press STOP.

NOTE: 1t is good practice to recheck the head
wrap to insure proper alignment. With a
grease pencil, make several marks
across the face of the head. Place the
transport in play. The tape will erase
part of the marks from the head and in-
dicate the area of contact. This erased
area must be exactly the same on both
sides of the gap. If not, repeat the align-
ment.

b. Record Head Azimuth

Connect the channel A and B oscilloscope
probes to monitor the cue output of the out-
side tracks.

Playback the 10 kHz tone from the align-
ment tape.

Adjust the azimuth screw until both sine
waves on the oscilloscope are in phase.

OR
Feed the outputs of all the tracks to the mix-
ing console and combine all channels to
obtain a mono output on the monitor.

Adjust the azimuth screw for a maximum
mono output.

Press STOP.

ZENITH
/ ADJUSTMENT

WRAP
ADJUSTMENT

AZIMUTH HEIGHT
ADJUSTMENT ADJUSTMENT

Figure 7-1 Head Adjustments

Page 7-9




3. Reproduce Head Wrap, Height, and Azimuth

a. Repro Head Wrap

Remove the alignment tape and load a roll
of bulk erased tape.

Set the signal generator controls for a 10
kHz output at +4 dBm.

Apply the 10 kHz signal to the line input of
every channel.

Press all the individual channel RECORD-
READY buttons on the remote unit.

Press the TAPE button on the remote unit.

Press PLAY and RECORD, record several
minutes of the 10 kHz tone on the tape.

Press STOP.

Rewind to the beginning of the recording
and playback the 10 kHz tone.

Adjust the repro head wrap cam to obtain a
maximum reading on the VU meters.

Turn the wrap cam clockwise and carefully
note the point where the VU meter levels
begin to drop.

Turn the wrap cam counter-clockwise and
carefully note the point where the VU .meter
levels begin to drop.

Turn the wrap cam clockwise again until it
is exactly half way between the two drop off
points found above.

. Repro Head Height

Adjust the repro head height screw to ob-
tain maximum output on the VU meters.
Turn the zenith screw exactly the same
amount and in the same direction as the
height screw.

. Repro Head Azimuth
Adjust the azimuth screw until the two sine

waves on the oscilloscope ére in phase. (Or,
use the console as in 1.b.)
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Press STOP.

Press all the individual channel RECORD-
READY buttons to take the transport out of
record-ready mode.

4. Reproduce and Cue Level

a. Repro Level

Remove the bulk erased tape and load the
15 ips reproduce alignment tape.

Figure 7-7 Repro Adjustments

Playback the level set tone from the align-
ment tape.

Adjust the REPRO LVL potentiometer on
the Reproduce Board for a 0 VU level on the
channel meter.

. Cue Level

Press the AUTO button on the remote unit.

Adjust the CUE LVL potentiometer on the
Record/Cue Board for a 0 VU level on the
channel meter.
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5. Reproduce and Cue High Frequency

< Equalization

a. 15 ips Repro and Cue <

Press the TAPE button on the remote unit.

Playback the 10 kHz tone from the align-
ment tape.

Adjust the REPRO LO < potentiometer

on the Reproduce Card for a 0 VU level on
the channel meter.

Press the AUTO button on the remote unit.

RECORD

HI

Lo <
@ <

LIN

LVL
"

CAL

b. 30 ips Repro and Cue <

Remove the 15 ips reproduce alignment
tape and load a 30 ips reproduce alignment
tape.

Turn the SPEED switch to HI.
Press the TAPE button on the remote unit.

Playback the 10 kHz tone from the align-
ment tape.

Adjust the REPRO HI < potentiometer
on the Reproduce Board for a 0 VU level on
the channel meter.

Press the AUTO button on the remote unit.
Adjust the CUE HI <€ potentiometer on
the Record/Cue Board for a0 VU level on the

channel meter.

Press STOP.

6. Bias and Erase Oscillators

a. Erase Voltage

Turn power off.

Figure 7.6 Record/Cue Adjustments

Adjust the CUE LO < potentiometer on
the Record/Cue Board for a0 VU level on the
channel meter.

BIAS

e
LERCASE
"
Lo @

Figure 7-8 Bias Adjustments
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Remove the Bias Board. Plug in the Ex-
tender Board (PCAS000-0164-00). Connect
the Bias Board to the Extender Board.
Turn power back on.

Connect the dc volt meter to test point TP2
on the Bias Board.

Press PLAY and RECORD.

Adjust transformer T2 on the Bias Board for
a maximum voltage at TP2.

Adjust the erase peak capacitor, G20, for
the following voltage at TP2:

8 track . ... 0.65 volts dc
16 track . . . . 0.65 volts dc
24 track . . . . 0.65 volts dc
. Bias Voltage

Connect the dc voltmeter to test point TP1
on the Bias Board.

Adjust the transformer T1 for a maximum
output voltage at TP1.

Press STOP.
Turn power off.

Remove the Extender Card and replace the
Bias Board.

Turn power back on.

7. Over-Bias Level

NOQTE: The amount of over-bias required for op-

timum performance depends upon the
type of recording tape used and the
recording speed. MCI has carefully
analyzed several types of recording tape
and recommends the over-biasing
levels listed below. These over-biasing
levels have been selected to give the
minimum distortion and minimum high
frequency loss over the widest range of
recording fluxivity levels. Reset the over
bias levels whenever the type of record-
ing tape or the tape speed is changed.

Page 7-12

15ips 30ips

Tape Over-Bias Level Over-Bias Level
Ampex 456 42 dB 134 dB
Scotch 250 3 dB 2V2 dB
Scotch 226 42 dB 1v2 dB
Agfa 468 4 dB 3 dB

a. 15ips Over-Bias
Turn the SPEED switch to LO.

Set the signal generator controls for a
10kHz output at +4dBm.

Press the TAPE button on the remote unit.
Press PLAY and RECORD.

Adjust the LO potentiometer on the Bias
Board to obtain a maximum reading on the
channel VU-meter; note this reading.

Turn_the LO potentiometer on the Bias
Board clockwise to decrease the reading on
the channel VU meter from the maximum
reading noted above. Decrease the channel
meter reading by the amount indicated in
the above list for the type of tape used. For
other types of recording tape not listed,
follow the manufacturer's recommenda-
tions.

BIAS

CES
LEEA)SE

@
@)

Figure 7-8 Bias Adjustments
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b. 30ips Over-Bias

Turn the SPEED switch to HL. RECORD
H

Press PLAY and RECORD. <

<

Adjust the HI potentiometer on the Bias LN
Board to obtain a maximum reading on the

channel VU meter; note this reading. LVL

Turn the HI potentiometer on the Bias

Board clockwise to decrease the reading on IN
the channel VU meter from the maximum CAL
reading found above. Decrease the channel

meter level by the amount indicated in the

list for the type of tape used. For other ©
types of recording tape not listed, follow O ®

the manufacturer's recommendations.

NAB IEC
Press STOP. CUE
(e]) <
8. Record Level H'T "’
@ >
Adjust the output of the signal generator to
700 Hz at +4dBm. () <
Lo ‘ol
Press the TAPE button on the remote unit. =) >
LvL ‘3
Press PLAY and RECORD.
Adjust the RECORD LVL potentiometer on the
Record/Cue Board for a0 VU level-on the chan-
nel meter. Figure 7-6 Record/Cue Adjustments

9. Record High Frequency < b. 30ips Record <

a. 15ips Record < Turn the SPEED switch to HI.
Set the controls on the signal generator for

Press PLAY RD.
a 12 kHz output at +4dBm. res and RECO

Adjust the RECORD HI <€ potentiometer
on the Record/Cue Board for a 0 VU level on
the channel meter.

Turn the SPEED switch to LO.

Press all the individual channel RECORD-

READY buttons on the remote unit. 10. Reproduce and Cue Low Frequency >
Press the TAPE button on the remote unit. a. 15ips Repro and Cue >
Press PLAY and RECORD. Turn the SPEED switch to LO.

Set the controls of the signal generator for a
Adjust the RECORD LO < potentiometer 30 Hz output at +4dBm.
on the Record/Cue Board fora 0 VU level on
the channel meter. Press PLAY and RECORD.
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Slowly vary the frequency between 30 Hz
and 100 Hz.

Adjust the REPRO LO > potentiometer
on the Reproduce Board so that the move-
ment of the channel meter is centered
around 0 VU.

Rewind the tape to the beginning of the 30
Hz to 100 Hz signal just recorded.

Press AUTO button on the remote unit.
Press PLAY.
Adjust the CUE LO > potentiometer on

the Record/Cue Board to center the move-
ment of the channel meter around 0 VU.

. 30ips Repro and Cue >

Turn the SPEED switch to HI.

Press the TAPE button on the remote unit.
Press PLAY and RECORD.

Slowly vary the frequency of the signal
generator between 30 Hz and 100 Hz.

REPRO

O©©

NAB IEC

Figure 7-7 Repro Adjustments

Adjust the REPRO HI > potentiometer
on the Reproduce Board to center the move-
ment of the channel meter around 0 VU.
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1.

12.

Rewind the tape to the beginning of the 30
Hz to 100 Hz signal just recorded.

Press the AUTO button on the remote unit.
Press PLAY.

Adjust the CUE HI > potentiometer on
the Record/Cue Board to center the move-
ment of the channel meter around 0 VU.

Press STOP.

Erase Head Wrap

Set the controls on the signal generator for a
1kHz output at +4dBm.

Press PLAY and 'RECORD. Record several
minutes of the 1kHz tone.

While recording, connect the wave analyzer to
the line output. Adjust the wave analyzer for a
zero reading.

Rewind the tape to the beginning of the 1kHz
tone just recorded.

Disconnect the signal generator from the
channel line inputs.

Press PLAY and RECORD. The wave analyzer
should read —80dB.

Adjust the erase head wrap cam to obtain a
minimum reading on the wave analyzer.

Press STOP.

Noise Test

a. Reproduce Signal-to-noise Ratio Measure-
ment.

Remove the roll of tape. Place a card in the
tape load sensor.

Connect the input of the weighting network,
shown in the figure, to the channel line out-
put.

Connect an ac volt meter to the output of
the weighting network.

a



Press SHIELD to unlatch the head shields.

Press STOP.
Press TAPE button on the remote unit.

The noise reading should be less than
—-62dBm.

. Cue Signal-to-noise Ratio Measurement
Press the AUTO button on the remote unit.

The noise measurement should be less
than —54dBm.

¢. Record Signal-to-noise Ratio
Remove the card from the tape load sensor.
Load a roll of bulk erased tape.
Press the TAPE button on the remote unit.
Press PLAY and RECORD.

The noise measurement should be less
than —58dBm.

Press STOP.

.047 mfd. 12K ohms

no——— AN

INPUT
LO-Z I00K ohms T 680pfd. HI-Z
LoO -OLo

-I_ —OHI
OUTPUT

Figure .7-9 Weighting Network
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SECTION 8
TROUBLESHOOTING

8.1 Introduction

Do not attempt to troubleshoot or repair this tape
machine unless you have a thorough understand-
ing of its operation and circuitry. To familiarize
yourself with the tape transport’s operation, read
this manual and use the block diagrams to follow
the signal flow through the schematics.

MCI conducts training seminars at its production
facilities covering the theory of operation, align-
ment, and troubleshooting procedures for all cur-
rent MCI products. We suggest that technicians
involved in the maintenance and repair of MCI
equipment attend our training seminar. Contact
the Customer Service Department for information
on class schedules and enroliment.

It is essential that you have the proper tools and
test equipment in order to properly maintain your
tape transport. These are listed in Section 3. But
remember, the most important troubleshooting
tool available is your knowledge of the equipment.

8.2 Control Logic Board

The Control Logic Board comes equipped with its
own troubleshooting aid, the Logic Annunciator
Board, PC-2500-0177-00. LEDs on this board in-
dicate the logic level of the output commands
from the control logic. Each LED is labeled; the
following list gives the command signal name cor-
responding to the abbreviation printed on the PC
board.

Table 8-1

Logic Annunciator Board LEDs

Al Enab Autolocator enable command

DMVC  Deck manual velocity control

RMVC  Remote manual velocity control
(always off)

MVvC Main manual velocity control command

F Fet Fast FET command

Lifter Tape Lifter out command

Rw Cmd Rewind command

Rw Lt Rewind light command

FF Cmd Fast forward command

FF Lt Fast forward light command
Bks Brake release command

Stop Stop command

R Idle Right reel motor idle command
PP Lt Play preset light command

P Lft Play left reel motor command

P Rt Play right reel motor command
Rec Record command

Rec Mom Record momentary command
Edit Edit command

Sh Shield down command

Sh Lt Shield light command

A truth table, Table 8-2, summarizes the operation
of the Logic Annunciator Board. Each column cor-
responds to one of the LEDs. To use the board,
press the transport control, or remote control, to
place the machine in each of the modes listed. In
each mode check the condition of the LEDs with
the truth table. Any mismatch between the truth
table and the LEDs indicates a problem. Table 8-3

Page 8-1




can direct you to the IC on the Control Logic
Board which is probably malfunctioning.

The logic diagrams in Section 3, Figures 3-2
through 3-7, detail the logic flow for every control

mode. Also, the schematic of the Control Logic
Board, SC2500-D-027, indicates the function of
each IC chip. Using the logic diagrams and the
schematic you can easily trace back from the
missing command signal to the faulty IC.

Table 8-2

Logic Annunciator Truth Table

A R
LED || | LI|R F R e
Fli|w|R|F|F P|P c S
EID|R f w F S| |P P E h
nf MIM{M|F|]t]|C C B(t|d L R|M|d
COMMAND AlV|V|V|ele|m|L|m|Lik|lo|lI|L|f |R|je|o|i]|S]|L
b[C|C|C|[t|r|fd]|t|[d|t]|s | ple|t|t ft]jcim|t]|h |t
RWD onjon on|on|on |on on on
’FWD on|on on|on onjlon|on on
STOP on?| on on.lon{on on
PLAY on|on on on{on |on
RECORD on|on on on|on |on|on| ?
EDIT on on on on on|on |on
MvC on on| on on
LATCHED MVC || on| on on| onjon on on
AUTOLOCATE | on|on on|on on on|on on
NO TAPE on
MANUAL TAPE
LIFTER OUT on|on on on

* Always on if shield is latched.
2 Off while STOP is pressed down.

3 On while RECORD is pressed down.
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Table 8-3

Control Logic Troubleshooting

LED: POSSIBLE CAUSE:

Al Enab IC16, 8, 11, 4,5, 18,12,7,6, 20,17, 9, 2, 10, or 3
DMVC IC1

RMVC Not used

mMvc IC8, 18, 15, 5, 18, 12, 20, 7, 17, 11, 4, 10, 3, 9, or 2

F Fet IC17, 8, 9, 2, 5, 11, 4, 10, 3, 16, 15, 12, 20,.7, 6, or 18
Lifter IC17, 16, 9, 2, 10, 3, 18, 8, 15, 5, 12, 7, 6, or 20

Rw Cmd 1G9, 2,5,11,4,10,0r 3

Rw Lt IC19,9, 2,5, 11,4,10, 0r 3

FF Cmd IC10, 3,5,11,4,9,0r2

FF Lt IC19, 10, 3, 5, 11, 4,9, or 2

Bks IC19, 5, 7, 6,17, 16, 10, 3, 9, 2, 18, 8, 15, 12, 11, 4, or 20
Stop IC5

R Idle 1C19, 20, 21, 18, 12,17, 8,15,5,7,10, 3,9, 2, 6, 16, 11, or 4
PP Lt IC11, 4, 5, 16, 8, 15, 10, 3,9, or 2

P Lft IC12, 20, 7, 6, 11, 4, 16, 8, 15, 9, 2, 10, or 3

P Rt IC18, 12, 20, 7, 6, 11, 4, 16, 8, 15, 5, 17,9, 2, 10, or 3
Rec IC6, 5, 18,12, 7, 11, 4, 16, 17, 8, 15, 9, 2, 10, or 3
Rec Mom IC7, 6, 5, 18, 12, 20, 11, 4, 16, 8, 17, 15, 9, 2, 10, or 3
Edit IC7,6,17, 16,9, 2, 18, 8, 15, 5, 12, 10, 3, 11, or 4

Sh 1C21, 13, 14, 20, 17, 16, 8, 15, 18,10, 3, 9, 2, 11, or 4
Sh Lt IC14, 20, or 5
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8.3 Analog Torque Board

The Analog Torque Board contains servo loops
which are always active whenever power is ap-
plied and tape is in the tape load sensor. Pinpoint-
ing a faulty component in a closed loop servo can
be tricky, since the input to every component
depends on its output. However, a tachometer
signal can be generated by turning the reel motor
by hand. This is a convenient way of generating a
test signal if the loop is dead.

To aid troubleshooting efforts, the following list
contains some problems and the corresponding
possible cause.

No tape motion, any mode
Check IC13 or IC14

No take-up tension in idle or high idle speed
Check IC4 or IC5

No supply tension or tape spill in play
Check IC3 or IC7

No, or slow, rewind speed
Check IC18 or IC19

No, or slow, fast forward speed
Check IC18 or IC19

Follow the tape tension adjustments in Section 7.
A misaligned torque board will appear to be
malfunctioning.

The Analog Torque Board requires the proper in-
puts from the Control Logic Board to operate. Use
the Logic Annunciator to check these inputs. In
play mode, the Analog Torque Board requires the
tape velocity signal from the Phase Locked Loop
Board.
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The driver circuitry for the reel motors are located
inside the power supply. See the power supply
schematic in Section 6 for these drivers.

8.4 Phase Locked Loop Board

The Phase Locked Loop Board operates the
capstan motor during the play and record modes.
The Photo Sensor Board provides the tachometer
feedback signal from the capstan motor. If the
Phase Locked Loop Board is receiving its com-
mand signals from the control logic, suspect the
Phase Locked Loop Board, the Photo Sensor
Board, or the capstan motor as the source of the
capstan problem.

Note that the Phase Locked Loop Board provides
the tape velocity signal to the Analog Torque
Board. Loss of this signal will affect the reel motor
servo operation. All other problems will affect the
capstan operation.

Table 8-4 lists typical waveforms found on the
Phase Locked Loop Board operating at medium
speed with a fixed reference. The duty cycle of the
waveform at TP3 is adjustable; refer to Section 7
for-the proper set up of the duty cycle. All the
other waveforms are fixed; if the measured
waveform does not agree with the table, a fault
exists on the board.

If the capstan motor is not working, only the
reference (crystal) frequencies will be present. In
these cases, tachometer signals can be generated
by turning the capstan by hand.

Table 8-5 lists some common capstan failures.
The table can help direct you to the faulty
component.



Table 8-4

Phase Locked Loop Board

Waveforms
Test Point Pulse Width Period Peak Voltage
IC1 pin 6 (triangular) 10usec 4v
IC2 pin 6 Susec 10usec 11.5v
TP2 50usec 100usec 4v
IC3 pin 12 50usec 100usec 4v
IC6 pin 1 10usec 50usec 4v
IC6 pin 6 50usec 100usec 4v
IC6 pin 7 100usec 200usec 4v
IC15 pin 3 20usec 100usec 4v
TP1 20usec 100usec 6v
IC8 pin 8 0.2usec 100usec 4y
IC8 pin 9 0.2usec 100usec 4v
TP3 30usec 100usec 4v

Table 8-5

Capstan Troubleshooting

Capstan motor runs in stop mode
Check IC13

Capstan motor runs away in play mode
Check for broken wires on the Capstan Tach
Board
Check IC1 on the Capstan Tach Board
Check tachometer connection on Phase Locked
Loop Board

Sluggish start up time in play mode
Check IC15, it may be oscillating

Capstan does not run in fixed reference, but runs
normally in variable reference
Check IC1, IC2, and IC3

Capstan does not run in variable reference, but

runs normally in fixed reference
Check IC4 and IC5

Capstan operates normally in high speed, but not
in low speed
Check I1C6

Capstan will not run
Check ICs 7, 8, 11, 12, 13, and 14, Q3 and Q4

Capstan runs with uneven or jerky motion
Adjust R42, the PLL gain control

No variable speed control
Check IC16, 5, and 4

No external reference speed control
Check IC16 and IC18
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8.5 Audio Electronics

Refer to the audio flow charts, Figures 4-2 and 4-3.
These diagrams show the interconnections
among the various audio PC boards. Pin and pilug
numbers are included on these diagrams so that
the signal flow can be followed from board to
board. Using these interconnections, the audio
problem can be isolated to the printed circuit
board level. Once the problem is isolated to a par-
ticular board, use standard troubleshooting

techniques to locate the faulty components.
Some common problems are listed in Table 8-6.

Most noise and distortion problems are the result
of improper alignment. The erase, and particularly
the bias voltages, are crucial. Improper bias levels
will seriously degrade the performance of the
audio electronics and the quality of the recording.
Insure that the electronics are properly aligned. If
itis impossible to align or to make an adjustment,
then suspect a faulty component.

Table 8-6
Audio Troubleshooting

No output, any mode
Check 1C100, 1C200, IC300 on Output Moduie

No repro mode output
Check Q5 on the Output Module
Check IC4 on the Repro Board

No repro response below 2kHz
Check IC3 on Repro Board

Asymetrical clipping or high offset in repro
Check differential circuitry on Repro Board

No repro low frequency adjust or interactive
adjustments
Check Q2 and Q3 on Repro Board

No repro high frequency adjust or interactive
adjustments
Check Q4 and Q5 on the Repro Board

No input mode output
Check Q4 on the Output Module

No cue mode output
Check Q6 on the Output Module
Check relay K1, Q10, IC500, and IC800 on the
Record/Cue Board

No cue response below 2kHz
Check 1C800 on the Record/Cue Board

Asymetrical clipping or high offset in cue
Check Q10 and IC500 on the Record/Cue
Board

No cue low frequency adjust or interactive

adjustments
Check Q5 and Q6 on the Record/Cue Board
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No cue high frequency adjust or interactive
adjustments
Check Q7 and Q8 on the Record/Cue Board

No record
Check cue relay-K1 on Record/Cue Board
Check 1C400, 1C300, IC100, and Q3 on Record/
Cue Board
Check record LED on remote unit

No high frequency recording
Check 1C200, Q1 and Q2 on Record/Cue Board

Response not flat in one speed only
Check Q1, Q2 and summing resistors and
capacitors on Record/Cue Board.

Response not flat in both speeds
Align Record/Cue and Bias Boards.

Repro or cue noisy
Check bias and erase circuitry
Align bias and erase

Erase but no record
Check position of bias defeat switch

VU meter not operating
Check IC1 on Meter Buffer Board

VU meter pins momentarialy on power up in repro
mode
Check Q6 on Repro Board

VU meter pins momentarialy on power up in cue
mode
Check Q9 and CR4 on Record/Cue Board

M



8.6 AutolLocator Il

The Autolocator Ill contains a microprocessor
which is, due to the speeds at which it operates,
rather difficult to troubleshoot. The most practical
way to maintain the microprocessor is to keep on
hand a set of replacement IC chips. These ICs are
relatively inexpensive, and therefore, the most
cost effective way to troubleshoot. Swap the

suspected IC chips with known good chips.

As a general rule, suspect external circuitry and
connections to the microprocessor rather than
the microprocessor itself. Verify the regulated
voltages before assuming the failure of any chip.
Use Table 8-7, it lists some common failures and
possible cures.

Table 8-7

AutoLocator Il Troubleshooting

No operation
Check power
Check the oscillator crystal

No tape position or velocity display
Check CR3, 4, 5, and 6, and IC6 on the
Processor Board

No or malfunctioning TVI
Check IC6 and IC8 on the Processor Board

No display except for the decimal point
Check IC11 on the Processor Board
Check IC1 and IC3 on the Display Board

Tape position display malfunctioning
Check for roller guide pulses to-IC9, CR5 and
CR6 on the Processor Board

Tape position operates in one direction only
Check IC15 on the Processor Board

No response to keyboard commands
Check keyboard switches
Check-1C2 on the Processor Board

No velocity display
Check for capstan pulses
Check IC8, CR3, CR4, and IC6 on the
Processor Board

No variable speed control
Check the +15 volts on the Display Board
Check IC4, 5, and 7 on the Display Board

No mode change control
Check I1C6, Q1 and Q2 on the Display Board
Check Q1 and Q2 on the Processor Board
Check the mode LEDs on the front panel

Page 8-7



SECTION 9
SPARE PARTS

MCI offers five spare parts kits for the JH-24 to
support your particular level of maintenance. This
section lists the contents of each kit. These kits
are available through your dealer or through MCl's
Customer Service Department.

These kits are organized to support your particular
level of maintenance activity. Purchase the kit or
collection of kits for your requirements.

Spares kit number one (ordering number JH-24-S-
KIT-1) is a collection of components which are
most often used in printed circuit board. level
repair. Most of these components are difficult to
obtain locally. Common components. necessary
for printed circuit board repair, such as resistors
which are easily obtainable, are-not included in
this kit.

Spares kit number two (ordering number JH-24-S-

KIT-2) contains transport switches, indicators, and
controls; all are-high use items.

Spares kit number three (ordering number JH-24-
S-KIT-3)(consists of replacement printed circuit
boards _and power supply assemblies. This kit is
necessary for facilities performing board swap-
ping maintenance or for responding to emergency
repair situations.

Spares kit number four (ordering number JH-24-S-
KIT-4) contains printed circuit boards and
assemblies as does kit number three.

Spares kit number five (ordering number JH-24-S-
KIT-5) contains AutoLocator Il printed circuit
boards and transport assemblies intended for
those facilities performing extensive
maintenance on their equipment.
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QUANTITY
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Spares Kit # 1
JH-24-S-KIT-1
DESCRIPTION

Capacitor, Lytic

Diode

Diode

Diode, Zener 3.6V

Op Amp

Dual Op Amp
Transistor

Transistor

Transistor

Transistor

Transistor

Capacitor, Lytic

IC, Quad 2-in NAND
IC, Quad 2-in NOR

1C, Hex Inverter

IC, One Shot

IC, Retrig One Shot

IC, Dual Retrig One Shot
Op Amp

IC, Dual 4-in NAND

IC, Quad 2-in NOR Interface
IC, Quad 2-in OR

IC, Phase Comparator
IC, Dual NOR Driver
3A Fuse-Strip, Bias
Fuse-Deck, Audio Frame
Record/Cue Relay

Bias Coil

Record Relay

Quad FET

Triac, Diode

Dual BiFET Op Amp
Voltage Regulator, 5V
Transistor

IC, Dual Flip Flop

4A Fuse-Deck, Power Supply
Transistor

IC, VCO

FET, P Channel
Transistor

Op Amp

Voltage Regulator, 18V
VMOS, FET

VMOS, FET

PART NUMBER

100MF25V-CLYRF
1N34
1N4004J4
1N56227-3.6V
2003P

2004P

2N2270
2N3053
2N3055-H
2N3904
2N3906
47MF35V-CLYRL
7400

7402

7404

74121

74122

74123

741CP

7420

7426

7432

7495

75454
AGC-3AMP-FB
AGC-5AMP-FB
AZ7-2C-24DE
D-1021-10
HCA4E-24VDC
IH5011

ITO15

LF353N
LM308KC-5
LM394H
MC14013CP
MDA-4AMP-SB
MJE-3055
NES66
P1086RR
SP-7000-0127-01
TLO81CP
UA7818-UC
VN10KM
VN66AF
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Spares Kit # 2
JH-24-S-KIT-2
DESCRIPTION

Stop Switch

Motion Switch

Lamp - 24V 50MA

Wire Wound Resistor, 180Q
100K DIP Resistor Network
28V Lamp 8” lead

Red LED

Green LED

Yellow LED

Tape Break Photo Cell
Potentiometer, 20K
Potentiometer, 2K
Potentiometer, 5K

Light Bulb, VU Meter

Light Bulb, Rec/Input
Switch, Remote

PART NUMBER

01-121

01-1531

01-903
180--OHM10%-3WW
4114R-001-104
L28/40K

MV5075C
MVE274C

MVE353

OPB-806
SAPCPOT20K-18T
SAPCPOT2K-18T
SAPCPOT5K-18T
SP-7000-0550-00
SP-7000-0550-01
SP-7000-2305-14
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QUANTITY
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Spares Kit # 3
JH-24-S-KIT-3
DESCRIPTION

JH-114 Transport Chimney Assy.
JH-24 Audio Chimney Assy.
Control Logic Board
Solenoid Driver Board
Interface/Lamp Driver Board
Phase Locked Loop Board
Analog Torque Board
Reproduce Board

Output Module

Bias Board

Record/Cue Board

Spares Kit # 4
JH-24-S-KIT-4
DESCRIPTION

VU Meter

Pinch Roller

Fan, Boxer

22V Regulator Board
Strip Board

DC Tachometer

Bus Board with Oscillator

PART NUMBER

AS-2500-0194-36
MCA0600-0604-00
PCA2500-0027-00
PCA2500-0042-00
PCA2500-0416-00
PCA2500-0600-00
PCA2600-0001-01
PCA9000-0146-00
PCA9000-0147-00
PCA9000-0148-00
PCA9000-0149-00

PART NUMBER

52-5488
AS-6000-0237-23
IMC-WS2107-FL9
PCA2500-0180-00
PCAS000-0145-00
SP-7000-0196-01
WDAS000-0182-00



QUANTITY
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
3
2
1

2

2

2

1

2

2

1

1

1

1

1

1

1

1

1

1

Spares Kit # 5
JH-24-S-KIT-5
DESCRIPTION

EAOQ Switch

Vari-Speed Potentiometer

Brake Solenoid

Shieid Dashpot

Switch, Reference

Switch, Speed

Lifter Solenoid

Capstan Motor and Tach Assy.

MVC Potentiometer

Dancer Arm Dashpot

Shield Down Microswitch

Shield Solenoid

On/Off Toggle Switch

A/L lll Display Board

A/L Il Processor Board

AJL lll Processor Plug On Board

Reel Motor Assembly

Switch

Switch

Molex Assortment consisting of:
Molex 3cir. Recp. Lg.
Molex 2cir. Plug Lg.
Molex 3Hole Lock Cable
Molex 8Hole Lock Cable
Molex 12Hole Lock Cable
Molex 24Hole Lock Cable
Molex 3cir Para PC conn.
Molex 5Pin Lock 1-3/16”
Molex 12Pin Non-Lock 3/4”
Molex 9Pin Non-Lock 15/16”
Molex 12Pin Non-Lock 1-3/16”
Molex 10Pin Chas Mtg
Molex 4Pin Lock 3/4"
Molex 8Pin Lock 3/4”
Molex 12Pin Lock 3/4”
Molex 10Pin Right Angle

PART NUMBER

01-151
3540S-1-103
40DC150-AX
48592-1

73-4451

73-4468
810-360-528
ASA2500-0129-01
CM380C3
B45121-1

E2200A
H15067-026
JBT-2223L
PCA2500-0610-00
PCA2500-0611-01
PCA2500-0625-02
SP-7000-0143-01
SP-7000-2305-12
SP-7000-2305-14

03-09-1031
03-09-2022
09-50-3031
09-50-3081
09-50-3121
09-50-3241
09-52-3030
09-55-1052
09-64-1121
09-64-1092
09-64-1123
09-57-1105
09-65-1041
09-65-1081
09-65-1121
09-66-1101
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