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Figure 1

JH-110A PROFESSIONAL TAPE RECORDING SYSTEMS

This manual supplies the information needed to correctly operate and maintain the JH-110A
Series of tape recorders. The language used in the explanations and instructions is intended to
be easily understood by repair technicians. We have very carefully avoided mathematical ex-
planations whenever possible.
The experienced technician will appreciate the details in the Maintenance (#5) and
Troubleshooting (#6) Sections. The less experienced person will find the Description (#2) Sec-
tion and the Operation (#3) Section very helpful.

The Examples (#4) Section is recommended for every person who is going to operate this
machine. It details the use of every control.
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2.0 DESCRIPTION OF THE SYSTEM COMPONENTS
2.1 THE COMPLETE JH-110A PROFESSIONAL RECORDING SYSTEM

The JH-110A Series of recorders consists of a JH-110 transport, from one to eight channels of
audio electronics, and a power supply. Special broadcast and mastering machines are also
available, and some of the systems are offered in 101/2 inch, 14 inch and/or 1000m DIN reel
sizes. The systems are available unmounted (standard 19 inch rack mountable), or mounted in
the variable profile cabinet shown below or in an all-aluminium overhead bridge cabinet.

The System shown here is a
4-track model with the standard
RTZ I. The power supply mounts in
the base of the cabinet. The
System is also available in
playback only versions.

Heavy duty industrial casters
make this unit easy to move.
Recessed carrying handles are
useful when moving over door
sills or steps.
All audio and power connections
are out of the way in the rear of
the cabinet.

Figure 2 Figure 3
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THE JH-110A TAPE TRANSPORT
ï

The JH-110A tape transport shown below may be a 1/4 inch machine or a V2 inch machine. All of
the features shown here are standard.

RUGGED DECK PLATE
MADE FROM 3 LAYERS OF 1/8 INCH JIG
PLATE WITH AN EXCLUSIVE EPOXY
ADHESIVE. 3-PLY ASSEMBLY GIVES GREAT-
LY IMPROVED DIMENSIONAL STABILITY.

AIR DAMPED DANCER ARM
HELPS MEET RIGID FLUTTER SPECIFICA-
TIONS WHILE ALLOWING A RAPID START
TIME.

REAL-TIME TACHOMETER
PROVIDES LINEAR TAPE TRAVEL INFORMA-
TION IN REAL-TIME FOR THE RTZ III.

SOLID STATE POWER CONTROL CIRCUITS
AND TTL LOGIC. DYNAMIC BRAKING USED
EXCLUSIVELY EXCEPT FOR FAIL-SAFE
BAND BRAKES USED DURING TAPE BREAK
OR POWER FAILURE.

SERVO CONTROLLED REEL MOTORS
DC TORQUE MOTORS PROVIDE CONSTANT
TAPE TENSION AT ALL SPEEDS AND CON-
TROLLED TENSION IN FAST MODES. SPACE
AND POWER PROVIDED FOR ANY REEL SIZE
UP TO 14 INCHES.

QUICK CHANGE HEADSANDTAPE GUIDES
FOR FAST V« INCH TO 'h INCH CONVER
SION.

TAPE BREAK SENSOR
SENSES TAPE BREAK OR END OF TAPE OP-
TICALLY. USES FOCUSED LIGHT EMITTING
DIODE AND INFRARED SENSOR TO INSURE
IMMUNITY TO ROOM LIGHT.

PHASE LOCKED CAPSTAN MOTOR
PROVIDES THE ULTIMATE IN ACCURATE
LONG TERM TAPE SPEED. TAPE SPEED IS
NO LONGER A FUNCTION OF LINE VOLTAGE
OR FREQUENCY. CAPSTAN SHAFT MACHIN-
ED FROM EXTREMELY HARD NON
MAGNETIC CERAMIC MATERIAL

MANUAL VELOCITY CONTROL
MACHINE IN STOP MODE

HOLDING JOYSTICK CAUSES TAPE TO
SHUTTLE IN EIGHER DIRECTION AT ANY
SPEED SELECTED— WITH TAPE ONHEADS

MACHINE IN FAST MODE
THE FAST WIND SPEED SERVOS TO WHAT
EVER SPEED THE JOYSTICK COMMANDED
WHEN LAST TOUCHED

EDIT BUTTON
LIFTING TAPE OUT OF TAPE BREAK SENSOR
AND PRESSING EDIT BUTTON CAUSES
CAPSTAN TO RUN AND RIGHT REEL TO
STOP.

TORQUE LIMIT SWITCH
THREE SWITCHES ON JH-110A - 14 ONLY
SELECT CORRECT MAXIMUM TORQUE FOR
REEL SIZE AND TAPE THICKNESS

RECORD AND PLAY BUTTONS
PRESSING RECORD BUTTON WHILE IN PLAY
MODE PUTS MACHINE INTO RECORD MODE.
PRESSING PLAY BUTTON WHILE IN RECORD
MODE PUTS MACHINE INTO PLAY MODE.

HEAD SHIELD CONTROL

TAPE LIFTERSTAPE SPEED SELECT AUTOMATIC WITH MANUAL OVERRIDE
3 SPEED SWITCH SELECTS CORRECT EQ
FOR EACH SPEED

REFERENCE SELECTOR
VARIABLE-UPPER KNOB PERMITS VARIA

TION IN TAPE SPEED.
FIXED -CRYSTAL CONTROLLED REF.

FOR CAPSTAN SERVO.
EXTERNAL-WIDE RANGE SPEED CONTROL

USES +5V CONTROL SIGNAL.
INTERFACE FOR AUDIO AUOIO.
AUDIO VISUAL 4 AUDIO-FILM
EQUIPMENT.

VARIABLE SPEED CONTROL

Figure 4
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2.3 THE JH-110A TAPE TRANSPORT ELECTRONICS

RTZ
Plug-on board A cabla
(or AutoLoek

TAPE LIFTER ASSY

CAPSTAN MOTOR & TACHOANCER ARM AIR DAMPER

HEAD CONNECTOR ASSYLAMP DRIVER BD.

PINCH ROLLER ADJUST

SOLENOID DRIVER BO.

PHASE LOCK LOOP BO.
ANALOG TORQUE BD.

CONTROL LOGIC BD.

TEST SWITCH

Figure 5

2.4 THE JH-110A AUDIO CONTROL PANELS
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Figure 6

Two channels of audio electronics will fit side by side in each drawer. These electronic drawers
are standard 19 inch rack mountable.

Each channel has its own clearly marked controls. Each channel has a large, illuminated VU
meter.
Both RECORD and REPRODUCE LEVEL control have CALIBRATE switches. These switches in-
sure a standard record level and a standard reproduce level on each channel when operating
from a known signal level.
REPRO, INPUT, and CUE switches are mechanically interlocked so that pressing any one of the
three releases the other two. SAFE and READY switches are interlocked in the same way.

The BIAS button switches the VU meter to read BIAS CURRENT in that channel.
An LED is provided on each RECORD and each REPRODUCE circuit to show whether the EQ
circuits are switched to CCIR or NAB. (LED is ON for CCIR, and OFF for NAB.)

JH - 110A Page 2 3



2.5 THE JH-110A AUDIO ELECTRONICS

à

Figure 7

REPRODUCE, RECORD, and BIAS circuits are on individual plut-in cards which may be inter-
changed from channel to channel.
All adjustments are clearly marked.

The audio electronics drawer is fully operational when pulled out to either of the extended posi-
tions. All alignment adjustments are accessible in the first positron. Rear connections are ac-
cessible when the drawer is extended to the second position.

2.6 THE VARIABLE PROFILE CABINET CONNECTIONS

POWER CABLE

NOISE REDUCTION CONTROL

TRANSPORT ELECTRONICS CHASSIS

AUDIO INPUT CONNECTOR
AUDIO OUTPUT CONNECTOR

AUDIO ELECTRONICS CHASSIS

POWER SUPPLY CHASSIS

FUSE & POWER SELECTOR SWITCH

POWER CORD

Figure 8
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2.7 THE JH-110A REMOTE

RESETRETURN

Figure 9

The Remote Control unit duplicates all of the function control switches on the tape transport
except the EDIT button, including a MODE switch which allows crystal controlled speed or
variable speed, and the variable speed control.

2.8 MODELS AVAILABLE

The JH-110 Series encompasses the following systems:
1. The JH-110A System— max. IOV2” reel, 3 speed transport, DIN hubs optional
2. The JH-110A-14 System—max. 14” reel, 3 speed transport, DIN hubs optional
3. The JH-110A-8 System—max. IOV2” reel, 3 speed transport, 4-tk V2” conversion kit optional
4. The JH-110BC System—max. IOV2” NAB or 1000m DIN, 2 speed transport
5. The JH-110M System—max. 14” reel, 3 speed transport, DIN hubs optional (specify par-
ticular disc cutting system to be used with for proper JH-110M model)

All systems come standard 19” rack mountable, in the unique variable profile cabinet (except
the JH-110A-8), or the all aluminium overhead bridge cabinet.
There are over 70 models of the various JH-110 Series recorders currently available including
playback only systems. For detailed information contact MCI or your MCI dealer.

JH-110A Page 2-5
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3.0 OPERATION
In this section we have included many simplified FLOW CHARTS and simplified BLOCK
DIAGRAMS of the subsystems included in this recording system. We have purposely kept the
explanations as non-technical as possible. We want the operator of this equipment to acquire a
basic understanding of the functions of the system whether he has a full technical education or
not.

The experienced technician should find this section especially helpful since it will save much
of the time usually spent in becoming familiar with a new device.

Technicians who are thoroughly familiar with these recording systems should be able to isolate
any problem by using the enclosed FUNCTIONAL diagrams.

AUDIO FLOW CHARTS fSee Fig. 10. Page 3-3, and Fig. 11. Page 3-5)

These flow charts show the heart of the recording system. This is WHAT THE COMPLETE
SYSTEM ACCOMPLISHES. Figure 10 shows all of the AUDIO FUNCTIONS which occur during
the RECORD mode, and Figure 11 shows all of the AUDIO FUNCTIONS which occur during the
REPRODUCE, the INPUT, and the CUE modes.

3.1

NOTES:

1. These charts represent what is happening in EACH CHANNEL ASSEMBLY, i.e. if your
machine is a four track model, all of these functions will be happening in each of the four
electronic assemblies.

There is ONE EXCEPTION to the above. ONLY ONE MASTER OSCILLATOR is provided for
ALL channels.

2. The TAPE TRANSPORT provides the signals which determine:

A. Which EQ (equalization) circuit is used. EQ circuits in all channels are switched by the
Transport Speed Selection switch.

B. Whether the RECORD-PLAY relay is activated or not.

The transport RECORD button sends a command to EACH CHANNEL. READY and SAFE
buttons are provided on EACH channel to determine whether the RECORD RELAY is to
be activated on THAT CHANNEL.

ONLY channels which have their READY button depressed will go into RECORD mode
when the TRANSPORT RECORD button is depressed.

ADDITIONAL INFORMATION AVAILABLE ON THESE FLOW CHARTS:

1. Dotted lines show which printed circuit board contains each FUNCTION.

2. Connector numbers are shown at junctions between boards.

3. Switching conditions which must be met for each mode are shown on the FLOW CHART.

4. Board titles and connector numbers correspond to the complete schematics found in Sec-
tion 10 of this manual.

Page 3 1JH -110A



\

»

.



-AUDIO MOTHER BDr
1+

A — REPRO BD.-—°CAL
REPRO r ~ i

o
8 8

-Jsjysr—
CUE LEVEL

CUE *OPTIONAL MIKE PRE-AMP — FET
SW< o AUDIO MOTHER BD.10PRE 10I REPRO *I

VUAMPI 6 FROMFET 2 —>1 BIAS6-o ^ »
-ACUE RELAYSW SW9INPUT *P8A J6

9

FET2J8A 2 24- LINE^ INTERLOCKING
SWITCH

+SW
MIKE / 4 <§)Jl P2 J2PI (LOW ACTIVATES)LINE • :

5 SUSWITCH 3 3&1 » . >T2
8JJ4

J IL_ JI2 PI2 OUTPUTj

AUDIO MOTHER BD. -RECORD BD —r ~ P4 AUDIO MOTHER BD.I4 IoI<g> RECORD5 2• I REC RECORD
PLAY(D CAL CUE J9LEVEL ( LOW ACTIVATES)t <

i 4 RELAY
0̂ 0-

1 CONSTANT
CURRENT
DRIVER

O HIFET TRAPJ—f
RELAY

6 4 BIAS 56DRIVERHI-EOI 52 SWJUMPED WHEN
PRE-AMP NOT
SUPPLIED

CA?RECMIKE/LINE
INPUT

LOJ8P8 444 P5 I 1 J5DIFF. RECORD
HEAD

MED-EQ SW5 5AMR ACTIVATED NOT ACTIVATED
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CCIR
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TRANSPORT IN RECORD MODE.

-BIAS BD.
NOTE: TRANSPORT SPEED SELECTS
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STRIP BD.—

QUIORMI-EQ
BIASMASTER
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FOR RECORD Audio Flow Chart —Record Mode
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NOTES: L TRANSPORT SPEED SELECTS PROPER EQUALIZATION.
2. WHEN SYNC MODE IS DESIRED (SOME CHANNELS IN CUE, SOME IN RECORD):

DEPRESS SAFE SWITCH IN CHANNELS WHICH ARE TO BE PLAYED
DEPRESS READY SWITCH IN CHANNELS WHICH ARE TO BE RECORDED

.AUDIO MOTHER _
BOARD I 3. CHANNELS WHICH ARE IN CUE MODE WITH READY SWITCH DEPRESSED:

MONITOR THE RECORD HEAD IN PLAY MODE
MONITOR THE INPUT LINE IN RECORD MODE

8 8iI • — AUDIO MOTHER BD.-I
P6I

9 9 VU4—t.
1 f

L FROM> 2 2 BIASREPRODUCE
HEAD

10V. RECORD HEAD
SW

REPRODUCE BD. J6P9 J9

2 21c ff-uw
R

I IBOOSTER >-* I ICUE PRE-AMP 3 3BUFFER J 22 2 1RELAY CUE/ OLEVELA 1 / ? 1 13p 3 M:•i JI2 PI2FET
INPUTJ3 1 P3 CUEHI -EO REPROSW REPROi FET FET FETCAL SW SW SW

FET— MED-EQ SW

—4 4 FETb — LO-EQ SWI
»F LOWI

ACTIVATES5 CONDITIONS:13 12 II p| 2 8 6 10 7 9 P1
RECORD

HEAD
6 REPRO MODE: REPRO SWITCH DEPRESSED

TRANSPORT IN PLAY OR RECORDrP9
2 1 8 6 10 7 9 J 1

INPUT MODE: INPUT SWITCH DEPRESSED
TRANSPORT IN PLAY OR RECORDINPUT *J

o- CUE MODE: CUE SWITCH DEPRESSED
TRANSPORT IN PLAY MOOE
SEE NOTES 2*3

REPRO
LEVEL

CUE RELAY IS ACTIVATED FOR CUE MODE.
CUE TRAP IS SWITCHED IN FOR CUE MODE. REPRO * :o CAL

REPRO
CUE RELAY IS NOT ACTIVATED FOR REPRO MODE.
CUE TRAP IS SWITCHED OUT FOR REPRO MODE. o

CUE *
8 J 4

% INTERLOCKING
SWITCH

— AUDIO MOTHER BD.—

Audio Flow Chart — Repro, Input & Cue Modes
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QUIOR CIRCUITS (See Bias & Erase Schematic, Page 10-7)

Bias timing circuits (called QUIOR or QUiet Initiation Of Record) are provided to permit editing
or overdubbing without the twin problems of OVERLAPPING RECORDINGS at the beginning
and BLANK SPOTS at the end of the inserted material.

3.2

These two problems are caused by the physical distance between the ERASE head and the
RECORD head. When the record circuit is activated, both erase and bias circuits must be turn-
ed ON. If we activate BOTH heads at the same time, a piece of tape equal in length to the
distance between the two heads will not be erased, but will have a BIAS signal superimposed
on the original recording. This is NOT a complete erasure. When the FULLY ERASED tape ar-
rives at the record head, normal recording begins.

When the edited section is complete, record mode is turned OFF. If we turn OFF the ERASE
current and the BIAS current at the same time, the tape will be completely blank for the
distance between the erase head and the record head.

Therefore, we have DELAYED the TURN ON and the TURN OFF of the BIAS CURRENT in the
RECORD head long enough for the tape to travel between the two heads. Since the distance
between the heads is constant, the delay time is directly proportional to the TAPE SPEED. The
delay time is shown on the chart below:

TAPE SPEED
30 ips
15 ips
7.5 ips
3.75 ips

When inserting new program material on a tape, PUNCH-IN and PUNCH-OUT noise must be
kept to a very low level. One of the major contributors to this noise is a sudden change in BIAS
and/or ERASE current. To minimize this noise, BOTH BIAS and ERASE currents are switched
ON and OFF through a RAMP circuit which provides an optimum slope. The controlled slope of
bias and erase turn-on and turn-off produces a minimum of noise. The bias delay circuits cor-
rect the timing problems associated with proper erasure of original recorded material.
Together, these QUIOR circuits produce an unusually quiet punch-in and punch-out sequence.
Figure 13 on page 3-8 shows the action of the bias timing circuit when editing a previously
recorded tape.

APPROXIMATE DELAY TIME
42.6 ms
85.2 ms

170.4 ms
340.8 ms

3.2.1 QUIOR CIRCUIT DEFEAT
If some recording procedure requires the BIAS
CURRENT to be applied immediately after RECORD
mode is initiated, a simple PC board change will
defeat the delay circuits. The following change must
be made to the bias and erase board in each channel:

PROCEDURE:
1. Unsolder and lift ONLY the ANODE end of CR2.
2. Unsolder and remove CR3.
3. Extend the lead from the ANODE end of CR2.

Insulate this wire so that it cannot short to
other components or lands.

4. Solder the extended lead to the land which
originally held the ANODE end of CR3. 2700-0055 BIAS & ERASEFigure 12
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CONTROL LOGIC FLOW CHARTS (See Fig. 14, Page 3-11 thru Fig 19. Page 3-21)

For a complete Schematic of the Control Logic Board, See Figure 59, page 10-19.
The purpose of these Logic Flow Charts is to provide a simplified diagram of the functions
which are generated by pushing one of the transport control buttons.
A large number of cross connected “ENABLE" and “INHIBIT” signals have been purposely left
out in these charts.

3.3

Where an input to a logic symbol is shown with no connection, at least one, and sometimes as
many as three, other conditions must be met before the function is either enabled or inhibited.

“HI" or “LO” markings show the logic state when the button has been activated. Letters and
numbers show the connectors which carry signals ON or OFF the board.

3.3.1 EXPLANATION OFTHESYMBOLS USEDIN THESE LOGIC DIAGRAMS

Since TTL (Transistor-Transistor Logic) is used in this MCI
tape transport. The HI state means that the potential is
between +3.4 volts and +5.0 volts.

LOGIC
STATEHI

LOGIC
STATE

The LO state for TTL logic is between +0.6 volts and 0.0
volts.LO

This gate "logically" sums two or more commands. The
number of lines going into the left of the symbol show the
number of commands being summed. ALL input com-
mands must be HI to activate the gate. The output will be
HI if ALL inputs are HI. If ANY SINGLE input is LO, the out-
put will be LO.
This gate is identical to the one above except the output is
inverted. Input circuits and rules of operation remain the
same. When ALL inputs are HI, the output will be LO. If
ANY SINGLE input is LO, the output will be HI.

> AND GATE

NAND GATE

Each input shown going into this gate can individually
control the output. If either one of the inputs is HI, the out-
put will be HI. If ALL the inputs are LO, the output will beOR GATE
LO.
This gate is identical to the one above except the output is
inverted. If either one of the inputs is HI, the output will be
LO. If ALL the inputs are LO, the output will be HI.NOR GATE

This device uses two NAND gates or two NOR gates to
perform a LATCHING FUNCTION. Two inputs and two out-
puts are available simultaneously. The two outputs are
always inverted, one HI, one LO. Input signals cause the
outputs to switch. Output A will change from HI to LO at
the same time that output B changes from LO to HI. Inputs
may be either DC level shifts or momentary pulses.

FLIP-FLOP
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This gate isolates one logic function from another without
changing levels. A HI input produces a HI output. A LO in-

put produces a LO output.

This gate isolates logic functions and inverts the levels. A
HI input produces a LO output. A LO input produces a HI
output.

Switches shown in these logic diagrams are momentary
pushbutton types, but they have “holding circuitry” (Flip-

Flops) to enable them to remain in the ON condition until
another button is pushed.

BUFFER

INVERTER

SWITCHo

LIGHT
ACTIVATED

TRANSISTOR
The TAPE LOAD SENSOR uses an infra-red light emitting
diode (LED) coupled with an infra-red sensitive transistor.

NOTES:

1. Numbers shown inside the LOGIC SYMBOLS refer to the IC numbers on the CONTROL
LOGIC BOARD.

2. The symbol shown below shows connections TO or FROM the CONTROL LOGIC BOARD.
The first number is the connector number; the second number is the pin number.
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3.4 MOTOR CONTROL SYSTEMS
The two unique subsystems which control the speed of the capstan motor and control the ten-
sions applied to the takeup and supply reels are responsible for many of the excellent
specifications of the JH-110A Series of recording systems. These subsystems will be covered
in detail in this section and in the troubleshooting section, since they contain sophisticated cir-
cuits which are EASY to repair PROVIDED you understand the FUNCTION of each circuit.

3.4.1 CAPSTAN SPEED CONTROL SYSTEM
(See Fig. 56, Page 10-13 for a schematic of the Capstan Tachometer. See Fig. 57, Page 10-15 for a schematic of the
Phase Locked Loop bd.)

Please fold out Figure 24, page 3-27 and follow the functional block diagram while reading the
following explanation of the system:

CAPSTAN SPEED is controlled by a Phase Locked Loop motor control system. The reference
signal which ultimately controls the speed of the motor may be obtained from any one of these
sources:

1. An internal crystal controlled osciallator.
2. An internal voltage controlled oscillator. This VCO may be controlled by:

A. Its own SPEED CONTROL potentiometer.
B. An externally applied DC control voltage.

3. An externally applied control frequency.
NOTE:
The power line VOLTAGE or FREQUENCY has NO EFFECT on any of the above speed reference
signals.
The Internal Crystal Oscillator has a frequency of 96.0 kHz. This frequency is divided down to
the control frequencies used in the Phase Locked Loop circuit by a series of digital divider
chips. A divide-by-5 chip changes the oscillator frequency to 19.2 kHz before sending the signal
to a series of divide-by-2 chips. Jumpers on the PC board select the correct frequencies for the
HI, MED, and LO speed switches. The frequencies used as a speed reference are:

HIGH SPEED MODEL LOW SPEED MODEL
30 IPS = 19.2 kHz
15 IPS = 9.6 kHz

7V2 IPS = 4.8 kHz

15 IPS = 9.6 kHz
7Vz IPS = 4.8 kHz
3% IPS = 2.4 kHz

An optical tachometer mounted directly on the capstan motor senses the speed of the capstan.
This tach produces 500 pulses per revolution of the capstan motor. A doubler circuit increases
this to 1000 pulses per motor revolution. Frequency is dependent on the speed of the motor.
The reference signal and the tachometer signal are EACH fed to a “one-shot” circuit (a mono-
stable multivibrator).
Each time a “one-shot ' ' is triggered, it puts out a CONSTANT VOLT-SECOND pulse. This means
that—regardless of the shape or the duration of the input signal—the circuit puts out a string
of pulses which have the EXACT frequency of the INPUT signal and that EACH pulse is EXACT-
LY ALIKE in both HEIGHT and WIDTH.
The reference signal and the tachometer signal have now been changed into TWO trains of
“constant volt-second” pulses. These two pulse trains are fed to the PHASE COMPARATOR.

JH-110A Page 3 23



The output of the phase comparator is a single pulse train whose frequency is identical to that
of the reference signal and whose pulse width is proportional to the DIFFERENCE IN TIMING
between the two signals. (The phase comparator output pulse is generated by making its
leading edge coincide with the leading edge of the reference signal and its trailing edge coin-

cide with the leading edge of the tach signal).

Thus the output signal from the phase comparator is a LONGER pulse if the capstan (and its
tachometer) are LAGGING BEHIND the reference signal. The output signal is a SHORTER pulse
if the capstan is CATCHING UP with the reference signal.

This output pulse train is filtered to its AVERAGE VOLTAGE level. This filtered voltage is
HIGHER when the capstan is LAGGING BEHIND the reference signal, and LOWER when the
capstan is GAINING ON the reference signal. This filtered output voltage becomes the control
voltage for the amplifiers which drive the capstan motor.

By applying a CONSTANT comparison between the reference signal and the speed of the
capstan, and by applying IMMEDIATE corrective control, any speed changes are cancelled out.
When the system is correctly adjusted, the PHASE VARIATION (or jitter) between the two
signals will not be greater than 5 microseconds. (This maximum variation is 10% of the
SHORTEST REFERENCE PULSE.)

NOTE:
The SPEED of the CAPSTAN is controlled DIRECTLY by the REFERENCE SIGNAL as long as a
LOCK is achieved between the two signals. However there is an optimum system gain and an
optimum phase relationship between the two signals which will maintain the LOCK with the
greatest stiffness and stability.

The optimum adjustment is found when the positive pulse is approximately 30% of the total
pulse duration.

Switching in the reference channel is accomplished by three TTL gate chips and a retriggerable
one-shot. Control voltages for these circuits are switched by the SPEED CONTROL switch
located on the tape transport.

The following simplified schematics show how the switching is accomplished:

NOTE
1. The NOR GATES used In these circuits have the following characteristics:

a. If BOTH input lines are LO, the output is HI.
b. If EITHER input line is HI, the output is LO.
c. If ONE input is HELD LO, and the other input has a pulse train fed to it switching between

HI and LO, the output will be an INVERTED version of the INPUT PULSE TRAIN.

2. IC 18 is a RETRIGGERABLE ONE-SHOT.
When it is triggered, the outputs cross switch (Q goes LO, Ugoes to HI) for a period of time
set by an external RC circuit.

If another signal pulse arrives at the input BEFORE the output “TIMES OUT,” the timing cir-
cuit is “RETRIGGERED.” The timing Starts from the beginning again. This action can con-
tinue indefinitely— so long as a signal pulse arrives each time before the RC circuit “TIMES
OUT."

When the REFERENCE switch is in the EXTERNAL position, an automatic circuit senses the
presence—or absence—of an external signal. If a signal is present, it is used as the
REFERENCE signal. If an external signal is NOT present, the internal VCO is automatically
switched in as the REFERENCE source.
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3.4.2 TAPE TENSION SYSTEM
(See Fig. 58, page 10-17 for a schematic of the Analog Torque Bd. )

Please fold out Figure 25, page 3-31 and follow the block diagram while reading the following
explanation of the system:

A correctly balanced tension on both the TAPE SUPPLY REEL and the TAKEUP REEL is com-
puted and supplied by the circuits located on the ANALOG TORQUE board. Three signals are
fed into this system:

A TACH GENERATOR attached directly to the shaft of EACH REEL motor senses the RPM of
the reel. These tach generators deliver a DC signal voltage which is proportional to the SPEED
of the reel.

A signal generated by the PHASE LOCKED LOOP system (which governs the capstan motor)
supplies information on the TAPE VELOCITY.
A very simple formula shows the relationship between the TAPE VELOCITY, the REEL RPM,
and the REELING RADIUS. (Note that there is a large difference between the reeling radius of
an empty spool and a full spool of tape.)

2n(reeling radius)(reel RPM) = (tape velocity)

Algebraic manipulation gives us:

(reeling radius) = (tape velocity)
(reel RPM)2n

It is only a small logical step from this formula to the realization that:

FOR ANY GIVEN TAPE SPEED, the driving torque needed by any reel motor will be INVERSELY
PROPORTIONAL to the REELING RADIUS.

(torque required) (reel RPM)2n
(tape velocity)

This is a convenient relationship, since we can easily develop an analog signal proportional to
each REEL SPEED, and another analog signal proportional to TAPE VELOCITY. Thus, we can
divide the REEL SPEED by the TAPE VELOCITY and arrive at the correct TORQUE NEEDED for
EACH reel motor.
After suitable conditioning, the signal from the CAPSTAN CONTROL circuit and the signal
from ONE of the REEL MOTOR TACH GENERATORS are fed into a DIVIDER circuit (A four-
quadrant multiplier chip).
This integrated circuit computes the tension needed for the reel motor.

The second reel motor has a circuit which is identical in function.

TWO PROBLEM AREAS ARISE:

1. The POLARITY of the signals created by the TACH GENERATORS is misleading. This hap-
pens because the TORQUE on the SUPPLY REEL must ALWAYS be in a CLOCKWISE direc-
tion, and the TORQUE on the TAKEUP REEL must ALWAYS be in a COUNTERCLOCKWISE
direction. This is true regardless of whether the transport is in high speed play mode, low
speed record mode, fast forward mode, or rewind mode.
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Also, ONE of the reels will ALWAYS be turning in a direction OPPOSITE to its TORQUE.
(This applies ANY time that tape has been loaded on the machine. )

2. A problem is created by the many modes of operation and the multiple speeds that the sys-

tem must deliver. This problem has been solved by two sections of the circuit design:

A. The TAPE TENSION COMPUTATION is made with an ACTIVE DIVISOR in the formula
shown above. Thus the TORQUE is AUTOMATICALLY and CONTINUALLY adjust to the
correct value to maintain constant TAPE TENSION for ANY of the speeds the system
must deliver.

B. A bank of FET switches is provided to insert the CONTROL LOGIC COMMANDS into the
balanced tension system. These control signals upset the balance of tensions between
the TWO HALVES of the system in the proper direction and in the proper ratio to maintain
the correct tension under ALL MODES of operation.

When accelerating from STOP mode to PLAY mode or to either of the FAST modes, a
large increase of REEL MOTOR TORQUE is generated to give good acceleration into the
new mode.

FAST ACCELERATION from one mode to another can create an additional problem:

A large reel full of tape has such a large mass that the maximum torque used in starting and ac-

celerating must be made quite high.

This same maximum torque, if used on thin tape or used with small, light reels, may result in
stretching the tape.

TORQUE LIMIT switches are provided to limit the MAXIMUM TORQUE which the REEL
MOTORS CAN EXERT. (These switches do not limit the torque curve below the limiting value.)

The JH-110A (maximum IOV2 inch reels) has a single LIMIT switch:

UP position is for NORMAL use.

DOWN position limits the torque for small reels, thin tape, and alignment tapes.

The JH-110A-14 (maximum 14 inch reels) has three LIMIT switches:

HI position is used for 14 inch reels.

MED position corresponds to the UP position in the 101/2 inch machine. It is the NORMAL
position to be used for standard tapes and 101/2 inch reels.

LO position corresponds to the DOWN position in the 10 inch machine. It is used for all
small reels, thin tapes, and alignment tapes.
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4.0 EXAMPLES OF USE
This section has been prepared as a quick course in operating the JH-110A professional tape
recording system.

If the user has not operated professional tape recorders before, this is the fastest way to
become familiar with each control. Even the experienced operator will need to know how to use
some of the unique features of this machine.

By following each step of the ACTION column and verifying each item in the OBSERVE column,
you should soon be able to adjust the controls for any desired mode of operation.

4.1 TRANSPORT MOTION CONTROLS
OBSERVE

METER lights come ON. All transport function lights
are OFF.

ACTION
Turn the POWER SWITCH ON. (Locat-
ed inside the well at the bottom of the
cabinet.)

The yellow light comes ON under the STOP button.
The TAKEUPREELstartsturning counterclockwise.
The SUPPLY REEL starts turning clockwise. The
speed of rotation for both reels is approximately 20
RPM—or about 1 turn in 3 seconds. The speed does
not need to be identical for the two reels.

Insert an OPAQUE CARD intotheTAPE
SENSOR slot.

STOP light is ON. Reels wind up loose tape and es-
tablish IDLE TENSION.Remove the card. Load a roll of tape.

(Thread the machine as shown in Fig.4,
page 2-2.)

STOP light goes OFF. FWD light comes ON. TAPE
LIFTERS lift tape away from the heads. The tape ac-
celerates to a fast movement in the FWD direction.

Press the FWD button

FWD light goes OFF. RWD light comes ON. Tape
slows smoothly and reverses direction— then ac-
celerates in a REWIND direction.

Press the RWD button.

RWD light goes OFF. STOP light comes ON. Tape
comes to a smooth stop. Tape lifters go to their re-
cessed position.

LED located in the joystick comes ON. Tape moves
forward. (Speed of movement is directly related to
the angle of the joystick .)

The JOYSTICK will not work unless good hand contact is made to the
surface of the tape transport. Contact may be made with either hand.

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

Press the STOP button.

SLOWLY move the MVC (Manual Velo-
city Control) JOYSTICK to the right.

NOTE:

SLOWLY move the MVC JOYSTICK to
the left.

MVC LED turns OFF. Tape STOPS.Release the MVC JOYSTICK.
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Tape starts in the same direction and at the same
speed which was set when the JOYSTICK was last
used.

TOUCH (do NOT move) the MVC JOY-
STICK.

MVC LED turns OFF. Tape STOPS.Set the MVC JOYSTICK to some inter-
mediate forward speed—then release
it.

STOP light goes OFF. FWD light comes ON. TAPE
LIFTERS come forward. Tape accelerates to FULL
SPEED forward.

Press the FWD button.

MVC LED comes ON. Tape slows to the INTERMED-
IATE SPEED already established by the position of
the MVC JOYSTICK.

TOUCH (do NOT move) the MVC JOY-
STICK.

NOTHING CHANGES. Tape continues to move.
MVC LED stays ON.

Release the MVC JOYSTICK.

This is known as LATCHING MVC MODE.NOTE:

Machine drops out of LATCHED MVC MODE and
enters the mode selected. MVC LED goes OFF.

Press ANY transport control button.

STOP light comes ON. Tape STOPS.

STOP light goes OFF. PLAY light comes ON. Cap-
stan pressure roller clamps tape to the CAPSTAN.
Tape moves at selected PLAY speed.

PLAY light goes OFF. RWD light comes ON. CAP-
STAN PRESSURE ROLLER releases tape. Tape lift-
ers lift tape away from heads. Tape accelerates in
the REWIND direction.

Press the STOP button.
Press the PLAY button.

Press the RWD button.

RWD light goes OFF. Both STOP and PLAY lights
come ON. Tape stops. STOP light goes OFF. Tape
lifter goes to its recessed position. Capstan pres-
sure roller clamps tape to the capstan. Tape smoothly
accelerates to selected PLAY speed.

The following step will result in erasure of any material which has
been recorded on the tape.

Press the PLAY button.

CAUTION:

RECORD light comes ON. (PLAY light is still ON.)

Transport is in RECORD mode. However, ONLY channels which have been put into
RECORD-READY will make a recording.

Press the RECORD button.

NOTE:

RECORD light and PLAY light go OFF. RWD light
comes ON. CAPSTAN PRESSURE ROLLER releases
tape. TAPE STOPS. Tape lifters lift tape away from
heads. Tape accelerates in REWIND mode.

Press the RWD button.

As soon as the tape pulls awayfrom thetakeup reel,
it comes out of the tape sensor slot. ALL transport
lights go OFF. Mechanical brakes come ON.

Allow tape to rewind completely.
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Thread the tape across the heads, thru
the capstan assembly, but NOT THRU
the tape sensor slot.

Allow the end of the tape to spill over
the right side of the tape transport.

EDIT light comes ON. Capstan pressure roller pulls
tape against the capstan. Tape spills over the right
side of the tape transport. The TAKEUP REEL is
not activated. (This reel may creep slowly.)

Press the EDIT button.

EDIT light goes OFF. Capstan pressure roller re-
leases tape. Tape stops moving.

STOP light comes ON. Reels turn at IDLE speed
and take up any slack tape.

STOP light goes OFF. PLAY light comes ON. Cap-
stan pressure roller clamps tape to capstan. Tape
moves at PLAY speed selected.

TAPE LIFTERS lift the tape away from the heads.

Press the STOP button.

Rethread the tape through the tape
sensor slot and around the takeup reel.

Press the PLAY button.

Push the MANUAL TAPE LIFTER lever
to the left.

The TAPE LIFTERS fall back into their recessed
position.

Release the MANUAL TAPE LIFTER
lever.

The HEAD SHIELD comes UP.Push the shield lever toward the heads.

Head Shield SHOULD be UP for BOTH PLAY and RECORD modes. If
desired, the HEAD SHIELD may be left in the UP position at all times
except when tape is being threaded.

NOTE:

4.2 REFERENCE AND SPEED CONTROLS
Load a roll of tape. Turn the REFER-
ENCE switch to VAR. Turn the SPEED
switch to HI. Press the LO TORQUE
LIMIT switch (14” model). Press the
TORQUE LIMIT switch (10" model).

Note the speed variation between minimum and
maximum position of the potentiometer. The speed
range will be from -20% to +20% of the HIGH
SPEED mode of your machine.

The transport goes into STOP mode.

The speed variation will be ±20% of the MED speed
of your machine.

The speed variation will be ±20% of the LO speed
of your machine.

Put the transport into PLAY mode.
Slowly rotate the VAR potentiometer.

Turn the SPEED switch to MED.

Put the transport into PLAY mode.
Slowly rotate the VAR potentiometer.

Repeat the above procedure for LO
speed.
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The speed will be the lowest fixed speed provided
for your machine. {7'/2 ips for the standard machine,

33/4 ips for the low speed option.)

There is NO CHANGE of speed. Note that this pot-
entiometer affects speed ONLY when the machine

Turn the REFERENCE switch to FIX.

Turn the VAR potentiometer.

i s
in VARIABLE REFERENCE position.

Speeds will be 15 ips and 30 ips for the standard
machine. Speeds will be 71/2 ips and 15 ips for the
slow speed machine. Note that the machine auto-
matically switches to STOP mode when the SPEED
SELECTOR switch is turned.

Repeat the above procedure for MED
and for HI SPEEDS.

Turn the SPEED control to HI. Press
the LO TORQUE LIMIT switch (14"
model). Press the TORQUE LIMIT
switch (10” model).

Hold a finger against the back of the
tape between the right roller guide and
and the takeup reel.

FEEL the amount of tape tension developed during
acceleration of the tape in a new mode.

Put the transport into FWD mode-
then into RWD mode. Continue to rock
back and forth between the two mode.

FEEL the greater amount of tape tension developed
during acceleration of the tape in a new mode. Also
note that the speed change is quicker.

NOTE: 1. The 10 inch transport has a single TORQUE LIMIT switch. In UP position (for
normal tape and 10 in. reels) the max torque is 49.5 inch ounces. In DOWN
position (for plastic reels and alignment tapes only) the max torque is 22.5
inch ounces.

Press the HI TORQUE LIMIT switch
(14” model). Put the TORQUE LIMIT
switch into its UP position (10” model).

2. The 14 inch transport has 3 TORQUE LIMIT switches. The HI switch is for
use with 14 inch reels ONLY and has a max torque of 72 inch ounces. The
MED switch is for use with normal tape and 10 inch reels and has a max
torque of 49.5 inch ounces. The LO switch is for use with plastic reels and
alignment tapes and has a max torque of 22.5 inch ounces.

The EXTERNAL position of the REFERENCE switch is provided for synchronizing this machine
with some other piece of equipment. The SERVO plug on the back of the transport chassis pro-
vides connections to this circuit. There are two methods of controlling the speed of the
machine through this channel:

1. A signal of ±5v DC will vary the frequency of the internal VCO. When switched to EXTERNAL
REFERENCE, this signal voltage can control the speed of the machine.

2. A 19.2 kHz signal can be applied to the EXTERNAL REFERENCE. The FREQUENCY of the
external signal then controls the speed of the machine.

The MCI AutoLock is a separate unit which synchronizes a slave machine to a master machine
using the SMPTE, EBU or NTSC (drop frame) digital time code for exact synchronizing of slave
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to master tape machine. The slave machine reference switch is set to “EXT” position or if
available to “SLAVE” position. The master machine reference switch is turned to “FIX”. Syn-
chronization is achieved by the capstan servoing of the slave machine to the master until exact
lock is achieved by comparing synchronizing detect pulse of the slave to the master machine.
The master machine speed is set by fixed 19.2 kHz (and by LO, MED, or HI speed switch) and
controls the slave machine speed which receives speed information from an external master
source.

)

4.3 ELECTRONIC CONTROLS
NOTE:
Each track has its own electronics panel (a 2 track machine has 2 electronic panels, a 4 track
machine has 4 electronic panels, etc.). The controls for each track are identical.

For the following examples it will be necessary to provide a signal input (an audio generator is
preferred), and an output monitoring system.
PREPARATION:
Load a roll of degaussed tape. Put the two small toggle switches on the electronics panel(s) in-
to CAL position (down). Put the BIAS switch into its OUT position (NOT reading BIAS). Press
the INPUT switch. Press the READY switch.

Put a 500 Hz signal into the channel(s) under test. If necessary adjust the INPUT SIGNAL level
until the meter reads 0 VU.

Put the tape transport into RECORD mode (as demonstrated in Section 4.1). Record several
minutes of 500 Hz tone.
REWIND the tape. Change the INPUT SIGNAL to 700 Hz. If necessary adjust the INPUT SIGNAL
level until the meter reads 0 VU.

We now have 500 Hz recorded on the tape, and 700 Hz applied to the INPUT. We can
easily tell—by sound— whether we are playing back the previously recorded 500 Hz
or the 700 Hz from the INPUT.

NOTE:

Press the SAFE switch(es) on theelect-
ronics panel(s).
Put the transport into STOP mode.

There is NO OUTPUT on the METER or on the LINE
OUTPUT. (The REPRODUCE HEAD has NO output
when the transport is in STOP mode.)

Press the REPRO switch(es).

The OUTPUT shown on the METER and heard on
LINE OUTPUT is 700 Hz (the INPUT signal).
There is NO output on the METER or on the LINE
OUTPUT. (Cue mode monitors the RECORD head
which has NO output when the transport is in STOP
mode.)

Press the INPUT switch(es).

Press the CUE switch(es).

Put the transport Into PLAY mode.

The OUTPUT shown on the METER and heard on the
LINE OUTPUT is 500 Hz. (The previously recorded
signal.)

Press the REPRO switch.
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The OUTPUT shown on the METER and heardonthe
LINE OUTPUT is 700 Hz. (The INPUT signal.)Press the INPUT switch(es).

The OUTPUT shown on the METER and heardonthe
LINE OUTPUT is 500 Hz. (The RECORD head is mon-

itoring the previousy recorded signal.)

Press the CUE switch(es).

The AMBER LED(s) turn ON.Press the READY switch(es) on the
electronics panel(s).

Put the transport into RECORD mode.
(The RED LED(s) turn ON.)

The OUTPUT shown on the METER and heardonthe
LINE OUTPUT is 700 Hz. (The REPRODUCE head is
monitoring the signal immediately after it is re-

corded.)

Press the REPRO switch(es).

The OUTPUT shown on the METER and heardonthe
LINE OUTPUT is 700 Hz. (The INPUT signai BEFORE
it is recorded.)

Press the INPUT switch(es).

The OUTPUT shown on the METER and heardonthe
LINE OUTPUT is 700 Hz.Press the CUE switch(es).

CUE mode switches automatically in the following
way:

In PLAY mode it monitors the RECORD head.
In RECORD mode it monitors the LINE INPUT.

Change the RECORD CAL toggle
switch(es) to their UP position. Press
the REPRO switch(es).

The LEVEL shown on the METER and heard on the
LINE OUTPUT varies in step with the RECORD
potentiometer.

Slowly vary the setting(s) of the RE-
CORD potentiometer(s).

The LINE output has a reduced level.Set the RECORD potentiometer(s) so
that the METER(s) read -7dB.

The METER reads the BIAS LEVEL (approximately
0 VU). 700 Hz tone is still heard on the LINE OUT-

Press the BIAS button(s). (DOWN posi-
tion)

PUT.
METER reading returns to -7dB (700 Hz RECORD
level).

METER reading returns to 0 VU. 700 Hz tone from
the LINE OUTPUT returns to full output level.

Press the BIAS button(s)asecondtime,
(UP position).

Return the RECORD CAL toggle
switch(es) to their CAL (down) position.

The LEVEL shown on the METER and heard on the
LINE OUTPUT varies in step with the REPRODUCE
potentiometer. (The 700 Hz tone is being recorded
at standard level—the REPRODUCE GAIN is being
varied.)

Change the REPRODUCE CAL toggle
switch(es) to their UP position. Slowly
vary the setting(s) of the REPRODUCE
potentiometer(s).
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Leave the REPRODUCE potentiometer
so that the METER(s) read -5dB.

The output level shown by the METER and by the
LINE OUTPUT has returned to standard (0 VU).Return the REPRODUCE CAL toggle

switch(es) to their CALIBRATE (down)
position.

Output level does NOT change. REPRODUCE CAL
switch and RECORD CAL switch remove the poten-
tiometers from the circuits.

Vary the setting of the REPRODUCE
potentiometer(s) and the RECORD pot-
entiometers).
Unlatch the electronics panel(s) and
pull out so that the plug-in cards are
visible.

The GREEN "CCIR” LED(s) light above the REPRO-
DUCE potentiometer(s). (Equalization circuits on
the REPRODUCE CARDS have been switched to
CCIR standards).

Press the RED button(s) at the front
of the REPRODUCE CARD(s) (DOWN
position).

The GREEN ‘'CCIR" LED(s) to OFF. (Equalization
circuits on the REPRODUCE CARDS have now
been switched to NAB standards.)

Press the RED button(s) a second time
(UP position).

The GREEN ‘‘CCIR” LED(s) light abovethe RECORD
potentiometer(s). (Equalization circuits on the RE-
CORD CARDS have been switched to CCIR stan-
dards.)
The GREEN “CCIR” LED(s) go OFF. (Equalization
circuits on the RECORD CARDS have now been
switched to NAB standards.)

Press the RED button(s) at the front of
the RECORD CARD(s) (down position).

Press the RED button(s) a second time.
(UP position)

4.4 RETURN-TO-ZERO LOCATOR OPTION

This device has only two controls, a RESET button and a RETURN button:

1. The ZERO POINT is established for the system by pressing the RESET button WHEN the
tape is AT the position you wish it to RETURN TO. The RESET button returns the DISPLAY
to 00.00.

2. Pressing the RETURN button commands the device to REWIND the machine to the tape po-
sition which reads 00.00. This option searches for ZERO POINTONLY in aREWINDdirection.

OBSERVEACTION

The display is usually at some point ABOVE ZERO
by the time the threading procedure is complete.Load a roll of tape.

The DISPLAY now reads 00.00.SET the ZERO POINT.
TIME the count. The DISPLAY is in minutes and
seconds.

Put the transport into PLAY mode, HI
SPEED.
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Change the transport to PLAY mode
LO SPEED.

The counter RESETS automatically. The tape isnow
traveling at 1/> th the speed it was above. The DIS-
PLAY is still in minutes and seconds as it was
above. The COUNT has been automatically adjusted
with the change in speed.

The display is always in “real time” unless a variable speed reference is used.

The DISPLAY counts DOWN, keeping track of its
position relative to the ZERO POINT. Note that the
speed of the count keeps pace with the REWIND
SPEED. The count remaining on the DISPLAY at
any point is:

The playing time on the tape between the establish-
ed ZERO and the present tape position.

NOTE:

Put the transport into RWD mode.

Put the transport into STOP mode.

The DISPLAY resets to ZERO. We have established
a new ZERO POINT.Press the RESET button.

The DISPLAY counts at the speed appropriate to
the mode of operation. The count is ALWAYS in
MINUTES OF PLAYING TIME AFTER ZERO POINT.

Put the transport into ANY forward
mode and allow it to run for several
minutes.

The machine automatically shifts into high speed
REWIND until it gets close to ZERO. The machine
then slows down and comes to a smooth STOP at
ZERO POINT.

Press the RETURN button.

Put the transport into FWD mode and
allow several minutes to build up on
the DISPLAY.

The transport returns to ZERO POINT, comes to a
full STOP, and then goes into PLAY mode.

After the DISPLAY reaches 00.00, it switches to
99.59 and counts down again.

The transport goes into RWD mode and continues
until the tape is completely REWOUND andthetape
UNTHREADED.

Press the RETURN button. Press the
PLAY button.

Put the transport into RWD mode until
it goes BELOW 00.00 on the DISPLAY.

Press the RETURN button.

NOTE: This system will locate zero point in a rewind direction only.
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5.0 MAINTENANCE
While MCI equipment has built an enviable reputation for trouble-free operation when it has
proper maintenance, some components will vary with age, with use, with temperature varia-
tions, or with other environmental factors. We recommend that you verify the performance of
this equipment at frequent intervals. Minor adjustments may be made by any operator who will
follow instructions carefully and exactly. However, if any major discrepancy is found between
the specifications for the equipment and the performance, refer the problem to an MCI dealer.
He is your best source of qualified help, since he has the full resources of MCI behind him if he
should find a problem not easily solved in the field.

The recommended procedures for periodic check-outs are included in this section of the
manual. How often these verification checks should be made depends on the number of hours
of use, the specific job being done by the machine, etc. However, we recommend that if the
recording system is in daily use, an alignment verification should be run at least once a week to
ensure peak performance at all times.

EQUIPMENT NEEDED
The instruments used by MCI to test and adjust these recording systems are listed below. To
keep this system adjusted to the peak of its performance capabilities, your check-out equip-
ment should be of similar quality.

AC Voltmeter capable of reading at bias frequencies of 120 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/cm vertical sensitivity, 10 mHz bandwidth, 0.2 microsec-

onds/cm horizontal sweep).
Never use any type of SHIELDED leads for scope or meter when working with the
120 kHz Bias Oscillator. DETUNING and/or WRONG READINGS WILL ALWAYS
OCCUR. Use ONLY open leads not more than 3 ft. long.

NOTE:
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The following service aids are available from MCI Customer Service department:

MCI number AS6B79
MCI number 27B51
MCI number 27B52
MCI number 27B53
MCI number 27B177

ALIGNMENT KIT (surface blocks and height gauges)
EXTENDER BOARDS Reproduce board

Record board
Bias board

LOGIC ANNUNCIATOR BOARD

5.1 TAPE PATH MECHANICAL ADJUSTMENTS

CAUTION:
There are many SENSITIVE and CRITICAL adjustments in this procedure. MCI recommends

that ONLY experienced, factory trained technicians, USING THE PROPER TOOLS, be allowed

to make ANY adjustments to the TAPE PATH.

Operation of the whole recording system may be adversely affected by ANY misalignment of

the TAPE PATH.

WARNING:
Improperly slit tape sometimes makes it seem that the tape path adjustments are “out.” Be
very sure that your tape is good before trying to “adjust out” a problem which will change with
the next roll of tape.

5.1.1 HEIGHT AND ZENITH TESTS

TEST:
Load a roll of tape. A metal spool is preferable. Be sure that the spool is not deformed. Select
the most commonly used type of reel.
1. Use the MVC Joystick to shuttle the tape in BOTH directions. Watch the tape buildup in

each reel.

The tape should not rub against either reel flange.The spool of tape should be approximately
centered between the two flanges of BOTH the SUPPLY reel and the TAKEUP reel.

2. Put the machine into FWD mode—then into RWD mode. Observe the tape path across the
HEADS and across the FIXED GUIDES.
There should be no up-and-down movement of the tape across the heads. Watch for “crinkl-
ing” of tape edges at the fixed guides.

The edge of the tape should “split” the top and the bottom track shields. The UNDERCUT-
TING on the record and the reproduce heads center on these track shields.

3. Put the machine into PLAY mode.

The tape path should not change from the path observed in step 2.

IF ADJUSTMENTS ARE NECESSARY:
The following adjustments should be made by an EXPERIENCED, FACTORY TRAINED techni-
cian ONLY.
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MCI can supply, through Customer Service, a set of alignment tools to be used with the
JH-110A, JH-114 and JH-100 recorders (MCI part no. AS6B79). These tools include surface
blocks for use in tape path zenith alignment, and gauge blocks for use in measuring tape hight
above the deck plate.

1

5.1.2 TURNTABLE HIGHT ADJUSTMENT
The hight of turntables is adjusted by adding or subtracting shims located between the turn-
table and the motor hub. During factory checkout, several die-cut plastic shims are installed
under the turntables.

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

ThicknessColorPart Number
.005 in. (.127 mm)
.010 in. (.254 mm)
.020 in. (.508 mm)

BLUE
BROWN
YELLOW

26B22-1
26B22-2
26B22-3

Remove the reel lock from the turntable. Remove the three screws located near the center of
the turntable. Lift the turntable away from the motor hub. Add or remove shims as needed.
Reassemble the turntable and repeat the test on page 5-2.

5.1.3 TAPE PATH HEIGHT

The tape height is .625 in. (15.863 mm) above the DECK PLATE at all points. This height MUST
be measured with the OVERLAY plate removed. A .625 inch height gauge is included in the
alignment tool assembly.
The fixed tape guides at the entrance and exit of the head block assembly are machined to
close tolerances. These guides are normally taken as the “standard” for adjusting tape path
heights.

5.1.4 HEAD HEIGHT ADJUSTMENT

Each individual head in the head block assembly has a height adjustment screw. (See Fig. 81,
page 10-41 for a Pictorial of this assembly. See Fig. 28, page 5-4 f o r a guide to the adjustments.)

With tape loaded, put the transport into PLAY mode.

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 SCREW clockwise will LIFT the
head.

5.1.5 HEAD ASSEMBLY ZENITH ADJUSTMENT
See Fig. 27, page 5 4 and Fig. 28, page 5-4 for guides to this adjustment See Fig. 81, page 10 41
for a Pictorial of the FIEAD assembly .

The basic principle of tape path alignment is that all surfaces which touch the tape must be
parallel. Very little tolerance can be allowed. For Vi" and 1” head assemblies the use of surface
blocks of the quality described earlier in this section (MCI part no. AS6B79) is suggested in this
alignment procedure.

In the drawing below, note that the tape forms a series of FLAT PLANES between successive
CONTACT LINES as it travels from the supply reel to the takeup reel. These PLANES must be
made AS FLAT AS POSSIBLE.
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Remove the head assembly by loosening the Allen Cap screw which goes through the center of
each of the fixed tape guides.

Since some surface must be chosen as a standard in these adjustments, we have chosen to
use the FIXED TAPE GUIDES. These guides are machined to close tolerance and are carefully
aligned during factory checkout. They should not need to be realigned in the field unless the
head assembly has been badly abused.
The machined surface blocks described earlier in this section are used as flatness standards
for 1/2 ” and 1” head assemblies. With VA head assemblies, use narrow side of surface block as
reference (note this is less exact due to mechanical dimensions of block).

CAUTION
Be extremely gentle in any contact with the head assemblies. Do not scrape or bump the sur-
face block against the heads.
Place one end of the surface block FIRMLY against the RIGHT FIXED TAPE GUIDE, and the
other end against the REPRODUCE HEAD.

Hold the assembly up to a light and look for light between the surface block and the
REPRODUCE HEAD. If a GAP shows at either the TOP or BOTTOM of the reproduce head, THE
TWO CONTACT LINES ARE NOT PARALLEL.

HEAD WRAP
ADJ.

Adjust the 6-32 flat head Allen screw,
labeled ZENITH ADJUST, until the
REPRODUCE HEAD is parallel to the FIX-
ED TAPE GUIDE.

ZENITH
ADJ.

AZIMUTH
ADJ. Turning this screw CLOCKWISE pulls

the BOTTOM of the HEAD INWARD. Tur-
ning the screw COUNTER-CLOCKWISE
pushes the BOTTOM of the HEAD toward
the FRONT of the machine.

HEIGHT
ADJ.

Figure 28
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When the reproduce head has been adjusted PARALLEL to the fixed tape guide, use the
reproduce head as a standard and adjust the RECORD HEAD. Hold the surface block firmly
against the standard and look for light between the surface block and the component being
checked.
When the record head has been adjusted, use it as a standard and align the ERASE HEAD.

When the ERASE HEAD has been adjusted, use the LEFT FIXED TAPE GUIDE as a standard and
check the ERASE HEAD. If this test does not agree with the previous adjustment, REPEAT ALL
ZENITH ALIGNMENT PROCEDURES. The left fixed tape guide will be parallel to the right fixed
tape guide unless the head assembly has been badly abused.

NOTE:
Woelke heads have shields which make use of the alignment blocks unpractical. As an alter-
nate method, you may visually align the repro and record head to guide.

5.2 CAPSTAN PINCH ROLLER TEST AND ADJUSTMENT
TEST
Loop a cord around the bottom of the pinch roller shaft. Attach a spring scale which has a 0 to
10 pound (0 to 4.54 kgm) capacity. Place an opaque card in the tape break sensor slot. Put the
transport into PLAY mode.

Be sure that the pinch roller solenoid is energized. Press a finger lightly against the surface of
the pinch roller. Pull the spring scale slowly toward the rear of the deck until you feel the pinch
roller begin to slip. Read the scale.

The tension reading should be between 5 and 6 pounds (2.5 kgm).
If adjustments are necessary:
(See the Pinch Roller Assembly drawing Figure 82, page 10-43.)

Locate the 4 inch (100 mm) spring loaded pull rod between the pinch roller solenoid and the
pinch roller arm assembly.

Adjust the pinch roller tension by turning the lock nut at the end of the SOLENOID PULL ROD.
Only a fractional turn adjustment will be needed.

5.3 TAPE LIFTER TEST AND ADJUSTMENTS
TEST
1. Load a roll of tape. Put the transport into FWD or RWD mode. Observe the TAPE CLEAR-

ANCE at the heads.
Tape should clear the record head and the reproduce head by .050 in. (1.25 mm) which is
about the thickness of a dime.

Tape may be much closer to the erase head. It is permissable for the tape to very lightly
touch the erase head or to just clear it.
Observe the FIXED TAPE GUIDES at the entrance and the exit of the head block. Tape
should ride through the slots without skew or crinkling.

NOTE: Skewing and crinkling may occur if the tape lifters are adjusted for too much
outward travel.
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2. Put the transport into STOP mode. TAPE LIFTERS should move to their INWARD position.

Clearance between the TAPE LIFTERS and the tape should be from .010 to .015 inches. The
clearance at BOTH pins should be equal.

If adjustments are necessary:
(See Figure 83, page 10-45 for a pictorial drawing of this assembly.)

With tape loaded, put the transport into STOP mode.

1. Adjust the clearance between the tape and the reproduce head.

Hold the manual tape lifter pin all the way to the LEFT. Adjust the OUT LIMIT CAM. (See Fig.
29, page 5-6,7)

Clearance between the tape and the reproduce head should be .060 ±.010 inches.

2. Adjust the clearance between the tape and the erase head.

Hold the manual tape lifter pin all the way to the LEFT. Adjust the length of the LIFTER TIE
BRACKET.

Set the bracket length so that the tape barely clears the ERASE HEAD.

3. Adjust the solenoid position.

Put the transport into FWD or RWD mode. The SOLENOID will pull IN. Check that the
SOLENOID SPRING is slightly stretched. Adjust the SOLENOID position if necessary.

CAUTION
If the spring is too tight, the SOLENOID will not seat properly. After an adjustment, switch
from STOP mode to FWD mode several times and check that the plunger is moving in and
out freely.

4. Adjust the tape lifter inward position.

Put the transport into STOP mode. The PLUNGER LIMIT bracket limits the inward travel of
the tape lifters.

Adjust the PLUNGER LIMIT bracket so that the (LEFT) tape lifter clears the tape by .010 to
.015 inches (.3 mm to .4 mm).

Check that the RIGHT tape lifter clears the tape by the same amount as the LEFT tape lifter
THE TWO LIFTERS MUST HAVE THE SAME CLEARANCE.

If the two clearances are not alike, the lifter tie bracket has not been properly adjusted. Go
back to Step 2 of this procedure.

Q^r
INWARD POSITION CLEARANCES
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OUTWARD POSITION CLEARANCE

MANUAL LEVER
adjust

TAPE LIFTER (L)
OUT limit cam

© TAPE LIFTER (R)

SOLENOID adjust

SOLENOID
SPRINGllftsr tie adjust

bracket
odjuot

PLUNGER
LIMIT

bracket
Figure 29

5.4 “DANCER ARM” FLUTTER FILTER TEST AND ADJUSTMENTS

TEST
Dancer Arm position depends partially on proper tape tension. Any change of reel motor ad-
justments will affect the “NORMAL” position of the Dancer Arm.

1. Load a roll of tape. Shuttle half of the tape to the takeup reel, so that the tape load is balanc-
ed between the two reels.

The NORMAL position of the Dancer Arm, in PLAY or RECORD mode, should NOW BE NEAR
the center of its travel arc.

2. Put the transport into STOP mode. The Dancer Arm will rest near the right end of its travel
arc.
Light the Dancer Arm well enough to see its small movements.

Put the transport into PLAY mode. Observe the transition from STOP to PLAY mode several
times. The Arm should swing to the LEFT— just touch the left end stop— then swing back to
its “normal" center position.

3. The return to center position after touching the left end stop is controlled by the AIR
DAMPER adjustment.

IF THE SYSTEM IS UNDERDAMPED—The Dancer Arm will overshoot its “normal” center
position, and then return to center. The Arm movements will be quick and relatively large.
The Dancer Arm is not damping the small, quick tape movements which contribute to flutter.
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IF THE SYSTEM IS OVERDAMPED—The Dancer Arm will be sluggish in its return to its
“normal” center position. Two faults may be visible:

A. The tape may lose contact with the Dancer Arm for a fraction of a second while the
Arm is returning to center position.

B. The Dancer Arm may “bounce” back toward the left before it reaches its “normal”
center position. When the pressure in the air cylinder is momentarily high enough to
overcome the mechanical spring tension.

The Dancer Arm is too sluggish to follow the small, quick tape movements which contribute to
Flutter.

THE DAMPING SHOULD BE VERY CLOSE TO “CRITICAL.” Critical damping can be defined as
"moving to its new position as quickly as possible WITHOUT OVERSHOT OR OSCILLATION."

If adjustments are necessary:
(See Figure 84, page 10-47 for pictorial drawing of this assembly.)

CAUTION
The following procedure requires sensitive fingers and careful visual judgments. The AIR
DAMPER adjustment requires a skill which is easily acquired, but needs careful attention to
detail.
DO NOT CHANGE THE FACTORY SETTINGS until you have carefully evaluated the TEST
above, and determined that the mechanism needs adjustment. BE SURE THAT THE PROPER
TOOLS ARE AVAILABLE before attempting adjustment or replacement of parts.

TO ADJUST THE “NORMAL" DANCER ARM POSITION:

The four steel cables between the Dancer Arm and the spring mounting bracket (top of deck)
furnish the spring tension for the Dancer Arm. The tension may be adjusted by loosening the
two screws which hold the bracket and moving (or twisting) the bracket.
Unthread the tape so that it does not interfere with the movement of the Arm. Test the tension
at the "normal” CENTER position as shown in Figure 30.

SPRING

ÏSPRING ADJ. 1
DANCER ARM

)

3c
0 STOP PADS

iji ro— O
I I I II

l A J
II

CORD
SPRING
'SCALE 0

Figure 30
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Pull the Dancer Arm to the center point of its arc. BE SURE that you pull the spring scale at a
RIGHT ANGLE to the Arm. Before reading the tension, TAP GENTLY (with a small object such
as a pencil) ON THE SPRING SCALE so as to overcome its friction.

The tension should read 3 ounces on a Vi ” machine (85 gms) and 5 ounces on a 1" machine
(143 gms).
TO ADJUST THE DAMPING CYLINDER:

CAUTION:
This AIRPOT DAMPING CYLINDER is a delicate GLASS tube. Make all adjustments with great
care. NEVER USE EXCESSIVE FORCE.

Remove ALL damping by loosening the nut on the rear of the air cylinder. Use a Vi inch nut
driver, NOT a screwdriver for this adjustment.

FEEL the action of the air cylinder by repeatedly pushing the Dancer Arm from its rest position
(right end stop) to the left end stop.

SLOWLY TIGHTEN the adjustment nut, no more than Vi turn at a time. AS SOON AS YOU CAN
FEEL the damping action of the air cylinder, turn the adjustment nut NOT MORE THAN '/,turn
into the “active” adjustment range.

Replace the tape into its normal threaded configuration, and check the damping as in test 2
above.

Make VERY SMALL adjustments and retest until you have achieved CRITICAL DAMPING as
described above.

5.5 BRAKE TEST AND ADJUSTMENT
TEST

NOTE:
The following tests and adjustments apply to the "fail-safe" mechanical brakes ONLY. This
system brakes the tape reels in “Power OFF” or “Broken Tape” conditions.

Dynamic braking is furnished by the SERVO SYSTEM which drives the reel motors.

1. TEST THE BRAKING TENSION OF BOTH TURNTABLES IN BOTH DIRECTIONS.
Power is not needed for this test. Remove reels from the turntables. Move the turntables by
hand.

The supply turntable should brake hard in the COUNTER-CLOCKWISE direction and only
half as hard in the CLOCKWISE direction.

The takeup turntable should brake hard in the CLOCKWISE direction and only half as hard in
the COUNTER-CLOCKWISE direction.

Spooling OUT direction brakes HARD. Spooling IN direction brakes only half as hard.

2. TEST BRAKE RELEASE

Unplug BOTH reel motors. Apply power to the machine. Insert an opaque card into the tape-
break sensor slot. Brake Solenoids should be ON. Move the turntables by hand.
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BOTH turntables should turn freely— with no drag in either direction.

IF ADJUSTMENTS ARE NECESSARY:
(Refer to Fig. 31, page 5-10 for adjustments, and to Fig. 85, page 10-49 for a pictorial drawing of
this assembly.)
1. IF BRAKE TENSION MUST BE ADJUSTED:

Remove power from the machine. Load an empty 10” dia. NAB reel on the supply turntable.
Wrap a cord several times around the reel hub in a CLOCKWISE direction. Be sure that the
cord overlaps so as to lock the cord to the reel.

Attach a spring scale to the free end of the cord. Pull slowly outward with the spring scale.

Do not allow the cord to rub against the reel flanges.

Read the MAXIMUM tension achieved before the reel turns. This reading should be 4 ounces
±1/2 ounce (113 gm ±14 gm). This is the REELING IN direction.
Remove the cord and wind in a COUNTER-CLOCKWISE direction. Read the MAXIMUM ten-
sion achieved before the reel turns. This reading should be 8 ounces ±1/2 ounce (227 gm
±14 gm).

If the tension does not meet these specifications, loosen the spring adjustment nuts and
tighten or loosen the spring.

Change the reel to the takeup turntable. Repeat the procedure described above. NOTE, how-
ever, that the REELING IN direction and the REELING OUT direction for this turntable are
OPPOSITE from the supply turntable.

Braking tensions for the takeup reel are: 4 ±1/2 ounce in a COUNTER-CLOCKWISE direction
and 8 ±1/2 ounce in a CLOCKWISE direction.

o O

f
Û

9O
DRUMLJ

o SPRING
ADJUSTMENT

co

BRAKE BAND
DRAG ADJ.
BRACKETBRAKE ADJUSTMENT

Figure 31
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2. IF BRAKE RELEASE MUST BE ADJUSTED:

Unplug BOTH reel motors. Apply power to the machine. Remove the tape reel. Insert an
opaque card into the tape break sensor slot. The brake solenoids should be activated.

BOTH turntables MUST turn easily without brake drag. Inspect the brake assembly. Be sure
that the solenoid is pulling ALL THE WAY into its seat. TOO MUCH SPRING TENSION WILL
HOLD THE SOLENOID OUT OF ITS SOCKET.

The brake band must not touch the drum when the solenoid is activated. The bracket which
restricts theoutward movement of the brake band is normally adjusted sothat the MOVABLE
END of the band is held closer to the hub than the FIXED END of the band.

5.6 TAPE TENSION TEST AND ADJUSTMENT
TEST
With tape loaded, put the transport into PLAY mode. The tensions of the supply reel and the
takeup reel should balance so that the “Dancer Arm" rides close to the CENTER POINT of its
travel arc.
Test the tension of the tape with a finger on each side of the capstan. The tension should
"FEEL" just about the same on each side.
Put the transport into FWD mode. Observe the acceleration of the tape. Change into RWD
mode. Observe the change from FAST FORWARD to FAST REVERSE travel. If any jerkiness or
LOSS OF TENSION is observed AT ANY TIME, then the adjustments on the Analog Torque will
have to be checked.

NOTE:
When initiating a Fast mode, HIGH tape tensions occur during acceleration. The Dancer Arm
will be driven to the extreme left end of its travel arc. After proper speed is attained, the Dancer
Arm can return to its relaxed position.
The factors affecting the exact position of the Dancer Arm are:

1. The REELING RADIUS of the supply reel.
2. The DIRECTION of tape travel.

IF ADJUSTMENTS ARE NECESSARY:
(See Figure 58, page 10-17 for a complete schematic and board layout.)
1. DC OFFSET NULL ADJUSTMENT (On Analog Torque Board)

A. Turn power ON. Stop mode, with tape threaded and all reel motion arrested. (See NOTE
below)

Connect the + lead of a DC voltmeter (1 volt full scale range) to TP 1. - lead should be
connected to chassis.
Adjust R 12 for “0" volts. (This voltage can swing negative as well as positive.) It may be
difficult to get an EXACT NULL. If this adjustment can be set within ±.1 volt, it will be
satisfactory.

B. Repeat the above procedure for the takeup reel NULL adjustment by connecting the
meter to TP 2, and adjusting R 36.
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NOTE:
If tape is in motion for the above adjustment, a NULL cannot be achieved. Motion can be stop-
ped by removing tape from the PHOTO CELL This should allow a rough adjustment, but proper
alignment MUST be made with tape threaded through the PHOTO CELL. If motion still persists
after this rough adjustment, it may be necessary to reduce the idle settings.

2. IDLE ADJUSTMENT

A. Remove tape. Block the tape break sensor with an opaque card inserted into the slot.
Turn power ON, STOP mode.

Adjust R 18 for a slow idle of the supply reel motor. (About 20 RPM or 1 revolution every
3 seconds.)

B. Repeat the above adjustment for the takeup reel motor by adjusting R 111.

C. Reload tape, STOP mode. The slow idle should take up the slack tape after loading.
NOTE:
Idle speed should be set as HIGH as practical as this will aid tape handling when entering STOP
mode. The worst case may be observed with a full reel of tape VS and empty reel. Adjustments
can be made during this test.
Reverse the position of the full reel and the empty reel. Be sure that the IDLE adjustments are
NOT set high enough to produce TAPE CREEP.

3. TENSION ADJUSTMENT

The proper method for setting supply tension on an MCI tape machine is:
A. With tape loaded (half of the tape on each reel) run machine in play at 15 ips.

Using tension gauge, adjust left tape tension (supply motor) of tape leaving reel to:

JH-110A VA inch tape — 3 oz.
JH-110A 1/2 inch tape — 4 oz.
JH-110A 1 inch tape — 5 oz.

B. Check and adjust dancer arm for center of motion with machine in play at 15 ips, and
half of the tape on each reel.

C. With machine in play, disengage pinch roller from capstan and adjust take up tension
such that play speed (15 ips) is simulated without benefit of pinch roller orcapstan,such
that dancer arm is re-centered.

At this time, with machine in play, you should be able tomanually engage and disengage
pinch roller without any noticeable speed change. This means the capstan is doing no
work, only metering the tape.

5.7 CAPSTAN SPEED TEST AND ADJUSTMENT

TEST:
1. Switch the REFERENCE SELECTOR switch into VARIABLE mode, LO SPEED. With tape

threaded, press the PLAY button.

FEEL the tape motion by pressing the back of the tape with a finger.

SLOWLY vary the SPEED knob from lowest to highest setting. The TAPE SPEED should vary
smoothly without sudden changes.
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2. Change the SPEED switch into MED positon. Repeat the above test.
3. Change the SPEED switch into HI position. Repeat the above test.

If these tests have shown smooth changes, with no sudden shifts or jerks, you may assume
that the Phase Locked Loop circuit is maintaining its lock throughout the full range of
speeds.

NOTE:
It is normal for the machine to switch to STOP mode whenever the SPEED SWITCH is change.
IF ADJUSTMENTS ARE NECESSARY:
(See Figure 56, page 10-13 for a complete schematic and board layout for the Capstan Tach
board. The capstan tach is mounted on the bottom end of the capstan motor , inside the metal
bell.)

1. Check the capstan tachometer by connecting an oscilloscope to TP 1 on the Capstan Tach
board.
Set the REFERENCE SELECTOR switch to VAR, the SPEED switch to HI. Initiate PLAY
mode. Turn the speed knob fully clockwise. Peak-to-peak voltage should be 800 mv. with
little amplitude jitter.

ADJUST THE CAM LOCATED ON THE TACH BOARD FOR MINIMUM AMPLITUDE JITTER
AT TP 1.

See Figure 57, page 10-15 for a complete schematic and board layout for the Phase Locked
Loop board.

2. Put the transport into STOP mode. No voltage should be present at TP 1 on the Phase Lock
Loop board.
Spin the Capstan by hand. 4 to 5 volt pulses should be present at TP 1 while the Capstan is
turning.

3. TO CHECK THE REFERENCE FREQUENCIES

Attach a digital counter to TP 2 on the Phase Locked Loop board.

Reference frequencies should read as follows:

STANDARD MODEL LOW SPEED MODEL

HI SPEED
MED SPEED
LO SPEED

19.2 kHz (30 IPS)
9.6 kHz (15 IPS)
4.8 kHz (7.5 IPS)

9.6 kHz (15 IPS)
4.8 kHz (7.5 IPS)
2.4 kHz (3.75 IPS)

4. TO ADJUST THE VCO CALIBRATOR

Set the machine to EXTERNAL REFERENCE, HI SPEED. Connect the digital counter to TP 2
on the Phase Locked Loop board.
Adjust the VCO calibrator (R 18) to 19.2 kHz on the standard model or 9.6 kHz on the low
speed model.

5. TO SET THE PHASE LOCKED LOOP CIRCUIT GAIN
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Load a roll of tape. Set the REFERENCE SELECTOR switch to VARIABLE. Set the SPEED
switch to HI. Turn the SPEED knob to full clockwise setting.

Attach a scope to TP 3 and select a vertical gain of 2.0 v/cm.

Adjust the LOOP GAIN control (R 42) for a DUTY CYCLE of +30%, -70%. The pulse should
look like this:

-10%
'50%

5.8 MANUAL VELOCITY CONTROL TEST AND ADJUSTMENT
TEST:
Load a roll of tape. Put the transport into STOP mode. Set the MVC JOYSTICK well over to the
RIGHT END of its travel arc. While maintaining good contact to the transport escutcheon with
one hand, TOUCH the Joystick with the other hand.

The LED at the tip of the JOYSTICK should come ON. The transport should go into FAST FOR-
WARD motion (MVC mode). Move the Joystick left and right until you find the point of no move-
ment (near the center).

Set the JOYSTICK to the LEFT END of its travel arc, establishing a fast REWIND motion.
Release the JOYSTICK.
The transport should STOP.

IF ADJUSTMENTS ARE NECESSARY:
See Figure 61, page 10-23 f o r a schematic and board layout of the INTERFACE/LAMP driverbd.

Adjust R3 on the INTERFACE/LAMP DRIVER board until the desired sensitivity is reached.

The CENTERING ADJUSTMENT is made by loosening the two Allen set screws in the Joystick
assembly.Hold the Joystick in the center position and turn the potentiometer with long-nosed
pliers until a motion null is reached. Retighten the set screws.

Be sure that the Joystick does not short out to the deck plate at either end of its travel. Tabs on
the potentiometer mounting bracket can be bent to restrict the travel of the Joystick.

5.9 AUDIO ELECTRONICS ALIGNMENT

MCI recording systems are aligned with MRL elevated level alignment tapes (0 VU = 250
nanowebers per meter).

NOTE:
"Standard” recording level has been set at a fluxivity level of 185 nanowebers per meter
(nWb/m).
An elevated level of 250 nanowebers per meter is used throughout these tests and ad-
justments. This level (250 nWb/m) corresponds to the "Elevated" level MRL REPRODUCE
ALIGNMENT TAPES. It therefore corresponds to the "0 VU" level referred to in these instruc-
tions.

The distortion level is tested at recording levels of +3 VU which is a fluxivity level 9 dB above
the "Standard" level or 370 nWb/m.
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5.9.1 REPRODUCE LEVEL ADJUSTMENT
NOTE:
Instructions given below are for the use of elevated level tapes. If standard level tapes are being
used, all instructions should read “SET TO -3 VU” instead of "SET TO 0 VU.”

Clean and demagnetize the heads. Load a 15 ips reproduce alignment
tape.REPRO

RF p®
LO®“'‘-©LO

• {©)HI
M6£®LO

H7®HI

n NAB

SET THE ELECTRONIC CONTROLS.

Set the CAL REPRO switch to CAL position. Press the REPRO button.
Press the SAFE button.

SET THE TRANSPORT CONTROLS.

Fixed reference. Choose 15 ips SPEED. MED is standard machine, HI
speed if low speed machine. Put into PLAY mode. Locate the 1 kHz
LEVEL SET tone on the alignment tape. ON THE REPRO CARD, adjust
CAL REP for a reading of 0 VU on the channel meter.

RESET THE ELECTRONIC CONTROLS.
CCIR Press the CUE button. On the REPRO card, adjust CUE LVL for a reading

of 0 VU on the channel meter.©
ADJUST ALL CHANNELS AS DESCRIBED ABOVE.

Figure 32

The above adjustments set the gains of the reproduce circuits so that BOTH the REPRODUCE
HEAD and the RECORD HEAD (used as a reproduce head in cue mode) produce a standard level
output.

5.9.2 HEAD WRAP ADJUSTMENT
The HEAD WRAP adjustment is an eccentric mounting screw which controls the position of the
head gap in relationship to the tape which is entering or leaving the head surface. The audio
level peaks when the GAP is located in the exact center of the angle so that the tape touches
the head an equal distance on each side of the GAP.

SET THE ELECTRONIC CONTROLS.
Set the CAL REPRO switch to CAL position. Press the REPRO button. Press the SAFE button.

SET THE TRANSPORT CONTROLS.
Fixed reference. Choose 15 ips speed. Put into PLAY mode. Locate the 10 kHz tone on the
alignment tape. Refer to Figure 28 on page 5-4 for the following adjustment: On the HEAD
BLOCK, turn the REPRO HEAD WRAP adjustment screw for peak output on the channel meter.

RESET THE ELECTRONIC CONTROLS.

Press the CUE button. ON THE HEAD BLOCK, turn the RECORD HEAD WRAP adjustment
screw for peak output on the channel meter.
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5.9.3 AZIMUTH ADJUSTMENT
The AZIMUTH adjustment sets the relative phase of the tracks.

Two methods of adjustment are recommended:

METHOD 1

An MCI JH-22 PHASE METER is the ideal test instrument for this adjustment. This meter reads,
directly in degrees, the RELATIVE PHASE of any two audio signals fed to its two inputs.

Connect the two outside tracks of the recorder to the two inputs of the phase meter.

SET THE ELECTRONIC CONTROLS.

Set the CAL REPRO switch to CAL position. Press the REPRO button. Pres the SAFE button.

SET THE TRANSPORT CONTROLS.

Fixed reference. Choose 15 ips speed. Put into PLAY mode. Locate the 10 kHz tone on the
alignment tape. Refer to Figure 28 on page 5-4 for the following adjustment. Adjust the
AZIMUTH adjust screw for the REPRODUCE HEAD until you find the LOWEST RELATIVE
PHASE reading on the phase meter.

RESET THE ELECTRONIC CONTROLS.

Press the CUE button. Adjust the AZIMUTH adjust screw for the RECORD HEAD until you find
the LOWEST RELATIVE PHASE reading on the phase meter.

METHOD 2

A simultaneous reading of a Lissajous figure on your oscilloscope and observation of the out-
put meters of all tracks will give a satisfactory AZIMUTH adjustment.
Set the oscilloscope up with the output of the two outside tracks connected to the vertical in-
put and the horizontal input respectively.

Adjust the GAIN of the horizontal channel and the vertical channel to be as IDENTICAL AS
PRACTICAL.
SET THE ELECTRONIC CONTROLS.
Set the CAL REPRO switch to CAL position. Press the REPRO button. Press the SAFE button.
SET THE TRANSPORT CONTROLS.

Fixed reference. Choose 15 ips speed. Put into PLAY mode.

Using the 10 kHz tone from the alignment tape as a signal, observe the Lissajous figure on your
scope screen. Ideally, the figure should be a straight line TILTED exactly 45° from the vertical.

Changing the AZIMUTH adjustment will change the TILT of the Lissajous figure.

Turn the REPRODUCE HEAD AZIMUTH adjustment screw until the TILT of the Lissajous figure
is 45° from vertical.
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AT THE SAME TIME, watch the output meters for all channels. DO NOT turn the AZIMUTH
screw far enough for the outpout to drop more than a small amount.
RESET THE ELECTRONIC CONTROLS.
Press the CUE button. Turn the RECORD HEAD AZIMUTH adjustment screw until the TILT of
the Lissajous figure is 45° from vertical. AT THE SAME TIME, watch the output meters for all
channels. DO NOT turn the AZIMUTH screw far enough for the output to drop more than a small
amount.

5.9.4 REPRODUCE EQUALIZATION ADJUSTMENTS

NOTE:
In all of the following instructions for adjusting equalization circuits, both RECORD and
REPRODUCE, we have assumed a STANDARD SPEED machine—7'/z , 15, 30 ips. If your
machine is a LOW SPEED machine—33A, 7'A , 15 ips—please MARK YOUR MANUAL so that
the designated alignment tapes match the speed of your machine.

Load the proper HI speed alignment tape on the machine (30 ips f o r a standard machine, 15 ips
for a low speed machine). Locate the 10 kHz tone on the alignment tape.

SET THE ELECTRONIC CONTROLS.

Set the CAL REPRO switch to CAL position. Press the REPRO button.
Press the SAFE button.REPRO

Wf ®
Rc^®

«-<5)LO

. HI<2®LO

»-© HIHI@LO
n NAB

SET THE TRANSPORT CONTROLS.

Fixed reference. HI speed. Put into PLAY mode. ON THE REPRO CARD,
adjust the HI speed, HI frequency potentiometer for 0 VU reading on the
channel output meter.
ADJUST ALL CHANNELS THE SAME WAY.
CHANGE TO THE APPROPRIATE MED SPEED ALIGNMENT TAPE.

SET THE TRANSPORT CONTROLS.
Change to MED speed. All other controls remain the same. ON THE
REPRO CARD, adjust the MED speed, HI frequency potentiometer for
0 VU reading on the channel output meter.

CCIR

©
ADJUST ALL CHANNELS THE SAME WAY.Figure 32

CHANGE TO THE APPROPRIATE LO SPEED ALIGNMENT TAPE.

SET THE TRANSPORT CONTROLS.

Change to LO speed. All other controls remain the same. ON THE REPRO CARD, adjust the LO
speed, HI frequency potentiometer for 0 VU reading on the channel output meter.

ADJUST ALL CHANNELS THE SAME WAY.
The above adjustments " flatten” the high frequency response of the tape and the heads.
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5.9.5 LOW FREQUENCY EQ ALIGNMENT NOTES

The REPRODUCE— LO FREQUENCY alignment requires special handling because it has been
found that the response of ANY reproduce head below 500 Hz may vary by several dB. This is
particularly true when playing a FULL WIDTH alignment tape.

At the lower audio frequencies, the recorded magnetic track is physically longer for each in-
dividual cycle. When the tape used for a single cycle becomes LONG with respect to the
reproduce head, the geometry of the head becomes very significant. Also the angle the tape
takes in leaving the GAP area (called head wrap) becomes significant. The “corners” of the
stack of laminations inside the reproduce head may begin to act as auxiliary "GAPS" whose
output ADDS TO (or subtracts from) the output of the TRUE GAP.

Thus the total output at any given frequency will depend on the PHASE RELATIONSHIP of the
TRUE GAP and the AUXILIARY GAPS. This output varies with frequency, creating “LOW FRE-
QUENCY BUMPS” in the output characteristics.

Use of a FULL WIDTH alignment tape adds another problem which is significant ONLY during
alignment. It does NOT affect normal operation of the machine.
With low frequency audio recorded the FULL WIDTH of the tape, the reproduce head “SEES”
magnetic flux both above and below its normal track width. This “Fringing Effect” is not impor-
tant above 500 Hz.

Note that the “Fringing Effect" does NOT OCCUR when the reproduce head is reading the
track which was recorded at the correct width, as in the normal use of the machine.

THEREFORE:
We recommend that the REPRODUCE— LO FREQUENCY alignment be made AFTER com-
pleting the RECORD adjustments.

5.9.6 ERASE ADJUSTMENTS

NOTE:
A single 120 kHz oscillator supplies the power for all ERASE and BIAS functions in this
recorder. It is located on the STRIP board for tracks 1 & 2. This board is attached to the inner
side of the rear panel of the ELECTRONICS assembly. If your machine has more than 2 tracks,
the STRIP board used for the other tracks is similar with the oscillator section cut away.

FREQUENCY CHECK

NOTE:
The ERASE oscillator always operates when power is connected to the machine. This frequen-
cy check may be made with ANY setting of the controls.

Connect a frequency counter to C1 on the Electronics Mother board (point D on the Mother
Board layout , Figure 55, page 10-11).

Using a NON-METALIC screwdriver, adjust T1 on channel 1 & 2 STRIP BOARD until the counter
reads 120 kHz ±25 Hz.

WAVE SHAPE AND AMPLITUDE CHECK.

Connect an oscilloscope to point C on the Electronic Mother board. (Refer to the board layout,
Figure 55, page 10-11). Load a roll of blank tape.
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Set oscillator gain pot (R9) on strip board fully clockwise.

Set oscillator frequency for 120 kHz while in record mode. Set to second peak, going in a
clockwise direction.

Monitor erase voltage on erase peaking capacitor (C1) on Audio Mother board at point ‘A’.
A

00 0
C2C1C3

Turn C1 until peak voltage is reached. Do this to all channels.

Monitor erase voltage of channel with the lowest reading at point A of C1.

Adjust oscillator gain pot R9 (Strip board) counter-colocwise until voltage reading of 60-70 Vrms
is obtained.
Adjust C1 for 50 Vrms on all channels. NOTE: Adjust C1 over peak to this voltage (CW).

Check for clipping on TP1 of Bias board. If clipped, turn C1 (Erase Peaking capacitor) in
clockwise direction until signal is not clipping (all channels).

NOTE: TP1 will NOT show a perfect sine wave. Adjust ONLY if there is CLIPPING.

Re-verify step 3, insuring at least 45 Vrms.

5.9.7 BIAS ADJUSTMENTS
Connect an AC voltmeter capable of reading at 120 kHz to the output of the BIAS CARD. Con-
nect to point E on the Electronics Mother board (Refer to Figure 55, page 10-11).

Load a roll of blank tape. Do NOT apply a signal.

SET THE ELECTRONICS CONTROLS.

BIAS Push the READY button.

SET THE TRANSPORT CONTROLS.
L0© Fixed reference. LO speed. Put into RECORD mode.Turn the LO potentio-

meter on the BIAS CARD fully clockwise. The voltage reading should be
about 20 volts at point E.MED©

Hl © REPEAT THE ABOVE PROCEDURE FOR EACH CHANNEL.

RESET THE TRANSPORT CONTROLS.

MED speed. Put into Record mode. Turn the MED potentiometer on the
BIAS CARD fully clockwise. The voltage reading should be about 20 volts
at point E.BIAS

CAL ©
REPEAT THE ABOVE PROCEDURE FOR EACH CHANNEL.

RESET THE TRANSPORT CONTROLS.Figure 33

HI speed. Put into RECORD mode. Turn the HI potentiometer on the BIAS CARD fully
clockwise. The voltage reading should be 20 volts at point E.
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REPEAT THE ABOVE PROCEDURE FOR EACH CHANNEL

NOTE:
Presently available commercial tapes require about 13 to 18 volts of bias at point E. The above
voltages show the reserve capability of this machine.

BIAS TRAP ADJUSTMENT

Connect an AC voltmeter to the BIAS TRAP. Connect at point F on the Electronics Mother
board (see Figure 55, page 10-11).
Load a roll of blank tape. Do NOT apply a signal.

SET THE ELECTRONIC CONTROLS.
Push the READY button.

SET THE TRANSPORT CONTROLS.

Fixed reference. MED speed. RECORD mode. Adjust C2 for minimum reading. The reading at
point F should be less than .03 volts.

ADJUST ALL CHANNELS IN THE SAME WAY.

Erase Peak Bias TrapSync Trap

FRONT

Figure 35

OPTIMIZE AND CALIBRATE BIAS

Follow tape manufacturers recommendations. If manufacturers recommendations are

unavailable, MCI recommends 3 dB at 10 kHz overbias as a good rule of thumb at all speeds.
Use reduced level of — 10VU for 71/2 and 33A ips.

MCI recommends overbiasing at 10 kHz due to increased resolution of the signal at the tape

machine output.
Load a roll of blank tape. Apply a signal of +4 dB (0 VU).
SET THE ELECTRONIC CONTROLS.

Switch to REPRODUCE CAL. Switch to RECORD CAL. Press REPRO button. Press READY but-
ton.
SET THE TRANSPORT CONTROLS.

Fixed reference. LO speed. RECORD mode. Adjust BIAS potentiometer for peak, then overbias
to meet frequency response and distortion specifications.
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Read the VU meter of the channel being adjusted. With the transport running in appropriate
speed, adjust the LO potentiometer on the Bias card. First turn the potentiometer COUNTER-
CLOCKWISE to back off the reading well below peak value. Then turn the potentiometer
CLOCKWISE to a peak reading. Continue turning clockwise until the reading drops according
to the tape manufacturers recommendations.

ADJUST ALL CHANNELS IN THE SAME WAY.
BIAS Reset the transport controls. MED speed. RECORD mode. OVERBIAS

according to the recommendations of the tape manufacturer.

L0© RESET THE TRANSPORT CONTROLS.
HI speed. Record mode. Follow the adjustment instructions above.MED©

HI After optimizing BIAS for ALL THREE speeds, switch the transport to the
speed you use most (use MED speed if you have no preference).©
On the BIAS card, adjust BIAS CAL for a 0 VU reading on the channel
meter.

BIAS
CAL©

Figure 33

5.9.8 RECORD ADJUSTMENTS
CALIBRATE RECORD AND RECORD CALIBRATE ADJUSTMENTS

Apply a 1 kHz signal at +4 dBm. Load a roll of blank tape.
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SET THE ELECTRONIC CONTROLS.

Switch RECORD CAL to CAL position. Press REPRO button. Press
READY button.

RECORD
SET THE TRANSPORT CONTROLS.LIN

Fixed reference. Set speed to 15 ips (MED speed for standard machine,
HI speed for slow speed machine). ON THE RECORD CARD, adjust CAL
REC potentiometer (recording adjustment) until the channel output meter
reads 0 VU.

LO

MED

HI% RESET THE ELECTRONIC CONTROLS.

REC Press INPUT button. ON THE RECORD CARD, adjust REC CAL potentio-
meter (monitoring adjustment) until the channel output meter reads 0 VU.CAL®

REC©
-CLNAB

RESET THE ELECTRONIC CONTROLS.

Press INPUT button. ON THE RECORD CARD, adjust REC CAL potentio-
meter (monitoring adjustment) until the channel output meter reads 0 VU.CCIR

©
ADJUST ALL CHANELS IN THE SAME WAY.Figure 34

NOTE:
Both the CAL REC and the REC CAL potentiometers are shown on the RECORD BOARD
schematic, Figure 51, page 10-3.

The CALIBRATE RECORD adjustment sets the gain of the monitoring channel when it is in IN-
PUT mode. This allows the operator to adjust incoming signal levels before starting to record.

5.9.9 CUE TRAP ADJUSTMENT

NOTE:
The CUE TRAP keeps BIAS signals used in channels in RECORD mode from interfering with the
operation of other channels being used in CUE mode.
Cue mode uses the RECORD head of a channel as a REPRODUCE HEAD so that a NEW TRACK
may be recorded which is synchronized with the previously recorded tracks.

Remove tape. DO NOT apply a signal. Place ALL REPRODUCE CAL switches in CAL.

SET THE ELECTRONIC CONTROLS.

Channel being adjusted: Press CUE button. Press SAFE button.
Adjacent channel(s): Press REPRO button. Press READY button.

NOTE:
If Channel 1 is being checked, Channel 2 is adjacent.
If Channel 2 is being checked, Channels 1 & 3 are adjacent.
If Channel 3 is being checked, Channels 2 & 4 are adjacent.
And so on.

SET THE TRANSPORT CONTROLS.
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Fixed reference. MED speed. RECORD mode. Connect an AC voltmeter capable of reading at
120 kHz at the output of the channel being checked.
ON THE AUDIO MOTHER BOARD of the channel being checked, alternately adjust Rl and C3
for minimum reading on the voltmeter. The reading should be less than -40 dBm. (See Figure
55, page 10-11 for a schematic and board layout).

ADJUST EACH CHANNEL CUE TRAP IN THE SAME WAY.

RECORD EQUALIZATION ADJUSTMENT5.9.10

Apply a 10 kHz signal. Use 0 VU for 15 and 30 ips, -10 VU for all slower
speeds. Load a roll of blank tape.

SET THE ELECTRONIC CONTROLS.

RECORD Switch the CAL RECORD switch to CAL position. Press the REPRO but-
ton. Pres the READY button.LIN ®
SET THE TRANSPORT CONTROLS.LO

Fixed reference. LO speed. RECORD mode. ON THE RECORD CARD,
adjust the LO trimmer.MED

RESET THE TRANSPORT CONTROLS.
REC MED speed. RECORD mode. ON THE RECORD CARD, adjust the MED

trimmer.CAL@
REC©
JILNAB

RESET THE TRANSPORT CONTROLS.
CCIR HI speed. RECORD mode. ON THE RECORD CARD, adjust the HI

trimmer.©
ADJUST ALL CHANNELS IN THE SAME WAY.Figure 34

REPRODUCE — LOW FREQUENCY ADJUSTMENT5.9.11
NOTE:
See page 5-18, section 5.9.5 for a theoretical discussion of this adjustment.

Connect a variable frequency audio generator to the input. Load a roll of blank tape.

SET THE ELECTRONIC CONTROLS.

Switch the REPRODUCE CAL switch to CAL position. Press the REPRO button. Press the
READY button.

SET THE TRANSPORT CONTROLS.

Fixed reference. LO speed. RECORD mode. WATCH THE CHANNEL OUTPUT METER as you
slowly sweep the audio signal from 30 Hz to 100 Hz. OBSERVE THE “LOW FREQUENCY
BUMPS.”
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ON THE REPRO CARD, adjust the LO speed LO frequency potentiometer
while sweeping the audio signal through the above range.

CENTER the “BUMPS” about the ZERO LINE so that the response over
the entire range achieves maximum flatness.

REPRO
[Vf©

RC^©
I—(»)Ml

*-(5)HI

"E£® LO

•-©HIHI@LO
XL NAB

RESET THE TRANSPORT CONTROLS.

MED speed. RECORD mode. ON THE REPRO CARD, adjust the MED
speed LO frequency potentiometer while sweeping the audio signal
through the range from 30 Hz to 100 Hz.

CENTER the “BUMPS” about the ZERO LINE so that the response over
the entire range achieves maximum flatness.

RESET THE TRANSPORT CONTROLS.
CCIR HI speed. RECORD mode.

©
Figure 32

ON THE REPRO CARD, adjust the HI speed LO frequency potentiometer while sweeping the
audio signal through the range from 30 Hz to 100 Hz.

CENTER the “BUMPS" about the ZERO LINE so that the response over the entire range
achieves maximum flatness.

ADJUST ALL CHANNELS IN THE SAME WAY.

5.9.12 RECORD LINEARITY ADJUSTMENT

The INTERMODULATION DISTORTION of tapes varies widely with type of tape and with
manufacturing proceses. The RECORD LINEARITY adjustment (on each record card) can com-
pensate for a wide variation in characteristics provided the procedure outlined below is follow-
ed very closely.
NOTE:
COMPLETE ALL MECHANICAL ADJUSTMENTS AND SET ALL BIAS, RECORD, REPRODUCE
LEVELS BEFORE STARTING THIS PROCEDURE.

The relationship between INTERMODULATION DISTORTION and RECORD LEVEL is shown
below. This is a generalized chart with no attempt to make it conform to a particular type of
tape.

Iri-

OC

Ê
to

RECORD LEVEL

Figure 36
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Curve " A " in Figure 36 shows the distortion VS record level for a typical tape.

Curve “6” is the distortion VS record level which CAN be achieved with correct adjustment of
the linearity control.

Curve "C" is the distortion VS record level which MAY result if improper adjustment procedure
is followed.
SET THE ELECTRONIC CONTROLS.
Set the CAL REPRODUCE switch to CAL position. Set the CAL RECORD switch to UP position
(NOT CAL). Press the REPRO button. Press the READY button.

SET THE TRANSPORT CONTROLS.

Fixed reference. Choose the most used speed (if no preference, use 15 ips). Put into RECORD
mode.

Connect the IM analyzer to the input and the output of the track to be
tested. Turn the front panel RECORD potentiometer to 1A scale.

CAREFULLY FOLLOW THIS PROCEDURE.RECORD
1. ON THE RECORD CARD, turn the LIN potentiometer to minimum

(counter-clockwise).
LIN ®
LO

2. Slowly increase the RECORD LEVEL (turn the front panel control)
until the IM analyzer shows a distortion reading of about 3%. (Shown
as point X in Figure 36, page 5-24.)MED©

Hlf)
CAL®
CAL /£\
REC(®)

3. Adjust the LIN potentiometer—ON THE RECORD CARD—until a min-
imum distortion reading is obtained. This reading is generally below
1Vi %.REC

A distortion VS record level curve similar to curve “B" in Figure 36
should result.JUNAB

CCIR Refer to Figure 51, page 10-3 tor a full schematic of this board. The
linearity potentiometer is R43.©

ADJUST ALL CHANNELS IN THIS WAY.Figure 34

CAUTION:
THE AUDIO LEVEL MUST BE HIGH ENOUGH TO PRODUCE 3% IM DISTORTION BEFORE THE
RECORD LINEARITY CONTROL IS ADJUSTED. IF THIS ADJUSTMENT IS MADE AT A LOWER
AUDIO LEVEL (SUCH AS POINT “ Y" IN FIGURE 36) A RECORD LEVEL VS DISTORTION
RESPONSE SIMILAR TO CURVE "C" IN FIGURE 36 MAY RESULT.

THIS LINEARITY ADJUSTMENT SHOULD BE MADE WHENEVER A NEW TYPE OF TAPE IS TO
BE USED. OPTIMUM ADJUSTMENT VARIES WIDELY WITH TAPE CHARACTERISTICS.

5.9.13 DEPTH OF ERASURE ADJUSTMENT
(ERASE HEAD WRAP and ERASE PEAKING adjustment)

Load a roll of BULK ERASED blank tape.
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SET THE TRANSPORT CONTROLS.

Fixed reference. Speed 15 ips. Put into RECORD mode.

r C7 MUST BE A
POLYCARBONATE
CAPACITOR

GND
SYNC TRAP Q BIAS TRAP

ERASE PEAK
T1 Q1®<g>) 2N3568

© ©C71
C2C3 C1Q2 FRONT

Portion of Audio Mother Board 2700-0017-002N3568
FREQUENCY
ADJUST

LEVEL
ADJUST

Portion of Strip Board 2700-0005-00
Figure 37

NOTE:
The following procedure is for erase heads manufactured by Wolke Magnetics.Other manufac-
turers’ heads may require different voltage levels.

1. Set the oscillator gain pot (R9) on the strip board 2700-0005-00 fully clockwise.

2. Adjust oscillator frequency for 120 kHz by adjusting T1 on strip board. Adjust for second
peak going in clockwise direction.

3. Monitor voltage on erase peak capacitor on audio mother board 2700-0017-00.

4. Turn C1 until peak voltage is reached. Do this to all channels.

5. Monitor voltage off C1 of the lowest reading channel.
6. Turn oscillator gain pot (R9) counter-clockwise until voltage of 60-70 volts is obtained.

7. Adjust C1 on all channels for 50 volts. NOTE: Adjust C1 over peak to this voltage (turn trim-
mer screw clockwise).

8. Check for clipping on TP1 of the bias and erase board. If clipped turn C1 in clockwise direc-
tion until signal is not clipped. Repeat for all channels.

9. Repeat step 3, insuring at least 45 vrms. TJ_ \O C23ro

fi IFigure 38
T

I X JJ o
to cji CT> cn ro
xw a> co cn —1

0 x 0 3)
X a» f
05 03 ,

Portion of Bias & Erase Board 2700-0055-00
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METHOD 1

Connect a WAVE ANALYZER to the channel under test. (Use HP 3581 or equivalent.)

Put the transport into PLAY mode. ZERO the wave analyzer on the playback of the 400 Hz tone.
REWIND. Put the transport into RECORD MODE—NO SIGNAL INPUT. The wave analyzer
should read -80 dB on each channel.

MAKE THE FOLLOWING ADJUSTMENTS WHILE READING THE OUTPUT FROM THE WAVE
ANALYZER.

Refer to Figure 28, page 5-4. Turn the ERASE HEAD WRAP adjustment screw until a minimum
reading is found on the wave analyzer.

Refer to Figure 55, page 10-11. Trim C1 (erase peaking) for minimum reading on the wave
analyzer.

ADJUST ALL CHANNELS IN THE SAME WAY.

METHOD 2 If a wave analyzer is not available.

RECORD SEVERAL MINUTES of 500 Hz tone at 0 VU level. RECORD on all channels. Remove
the signal input. REWIND. Put the transport into RECORD mode with NO SIGNAL INPUT. Turn
your monitors up to their highest level.

MAKE THE FOLLOWING ADJUSTMENTS WHILE LISTENING TO THE MONITORS.

Refer to Figure 28, page 5-4. Turn the ERASE HEAD WRAP adjustment screw until you hear a
null in the 400 Hz tone coming from the monitors.

Refer to Figure 55, page 10-11. Trim C1 (erase peaking) for minimum 400 Hz tone coming from
the monitors.

ADJUST ALL CHANNELS IN THE SAME WAY.

5.9.14 NOISE TESTS
Connect an AC voltmeter to the channel output with the following “weighting network” bet-
ween the output and the meter:

O HI'WV'—
1.2k ohms

HI O
.047 mfd. OUTPUT

HI-Z
INPUT
LO-Z .0 0 6 8 m f d.100k ohms

O LOLO O

Figure 39
The network above will result in an attenuation of 3.0 dB at 30 Hz and at 18 kHz.

SET THE ELECTRONIC CONTROLS.

Press the REPRO button. Press the SAFE button.
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SET THE TRANSPORT CONTROLS.
Load a roll of blank tape. Head shield MUST be in UP position. Put into STOP mode. THE NOISE
READING SHOULD BE -66 dBm or lower.

RESET THE TRANSPORT CONTROLS.

Fixed reference. Choose 15 ips speed. Put into PLAY mode. THE NOISE READING SHOULD BE
-64 dBm or lower.

RESET THE TRANSPORT CONTROLS.
Put the transport into RECORD mode with NO SIGNAL INPUT. After recording several minutes
of "BIAS ONLY.” REWIND the tape. PUT THE TRANSPORT INTO PLAY MODE. THE NOISE
READING SHOULD BE -60 dBm or lower.

TEST ALL CHANNELS IN THE SAME WAY.
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6.0 TROUBLESHOOTING
The troubleshooting section of this manual presents detailed, practical information which will
be important to the repair technician who services this equipment.

Since the transport electronics constitute a sophisticated control system not found anywhere
else, we have paid very special attention to these three circuit boards:

1. The Control Logic board.
2. The Analog Torque board.
3. The Phase Locked Loop board.

The reproduce, record, and bias circuits are more conventional and simpler troubleshooting
procedures are adequate.

6.1 CONTROL LOGIC BOARD
To aid in the job of isolating trouble on this board, MCI has made available an optional trouble-
shooting aid—a LOGIC ANNUNCIATOR board.

NOTE:
In use, the Logic Annunciator board plugs directly into the Control Logic board. It may be left in
this position during operation if desired.

In this section of the manual the following troubleshooting aids are provided:
1. A TRUTH TABLE of the Annunciator board for each control condition.
2. A key to the abbreviations used on the Annunciator board and the Truth Table.
3. A correlation between each IC and the functions it controls:

A. A LIST of the malfunctions which occur if each IC is open.
B. A TROUBLESHOOTING CHART using the Truth Table as a guide.

LOGIC ANNUNCIATOR BOARD (An optional troubleshooting aid 25B177)

Page 6-2 contains a KEY to the abbreviations used on the Annunciator board. These same ab-
breviations are used on the TRUTH TABLE found on page 6-2. The TRUTH TABLE shows which
of the LEDs on the Annunciator board should be ON during each mode of operation.

The Logic Annunciator board and its Truth Table may be used to ISOLATE or LOCALIZE any
trouble which occures on the Control Logic board. The Annunciator board is made to be plugg-
ed directly into the Control Logic board. To use this tool, STEP THROUGH THE LIST OF CON-
TROL MODES shown on the Truth Table. At each step, several LEDs will turn ON. Check the
TRUTH TABLE to be sure that EACH light that should be ON is turned ON, and each light that
should be OFF is turned OFF.

ANY circuit which corresponds to the Truth Table may be assumed to be working correctly, and
any circuit which does NOT correspond to the Truth Table may be assumed to be malfunction-
ing.

JH-110 LOGIC ANNUNCIATOR DEFINITIONS

AutoLocator enable command
. . Deck Manual Velocity Control (MVC) touched last 1

Remote Manual Velocity Control (MVC) touched last '
Main Manual Velocity Control (MVC) command

Fast FET command

AI Enab
DMVC.
RMVC
MVC . .
F.Fet . .
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Tape lifter out command
Rewind command

Rewind life command
Fast forward command

Fast forward lite command
Brake release command

Stop command
Right (takeup) motor idle command

Play preset lite command
.Play left (supply) motor command
Play right (takeup) motor command

Record command
Record momentary command

Edit command
Shield down command2

Shield lite command2

Lifter ..
Rw Cmd
Rw Lt .
FF Cmd
FF Lt ..
Bks
Stop
R.ldle
PP Lt
PLft
PRt ....
Rec
Rec Mom
Edit
Sh
Sh Lt

NOTES (These notes apply to both the Definitions and the Truth Table.)

1. Only ONE of the pair (DMVC or RMVC) will be ON at all times to indicate the last control
touched. If the optional REMOTE CONTROL has not been supplied with this machine, the
DMVC light should always be ON.

2. The Shield Down command and the Shield Lite command do not apply to the JH-110A
machine. These commands are functional ONLY for the JH-100 and the JH-114 transports.
Either, or BOTH of these lights may turn ON or OFF without affecting the operation of this
machine.

JH-110 LOGIC ANNUNCIATOR TRUTH TABLE

5
CÛ Q OQ< LU5cc 25HZ o o LU O Q_

LU O o Li.LU > o> r- OoCO OLi- CC§ §2 2 > LL Q II* LU LUCLLL lLCONTROL MODE H2 DC CCCO DC CL CO COO DC CC CL CL LUCC LL LL< LL CO

ONON ON ON ON 1REWIND ON
XX

ON 2ON ON ONFORWARD ON ON
ON ON ON 3STOP ON

i

ON ON ON ON 4PLAY ON

5ON ON ON ONRECORD ON ON
CM CM

6ON ON ON ON ON UJRECORDMOMENTARY ON UJUJ UJ h-O OO -O 7ON ON ON ONEDIT »'V Q) a>.Q) _ Q) r Q> Q> p
CO 0(b Q> ON ON ONMVC TOUCHED coco CO

9ONMVC LATCHED ON ON ON ON
— r

10ON ONAUTOLOCATOR ON ON ON

11NO TAPE
12MANUAL LIFTER OUT

J K O P Q R S T Uc D E F G H I L M NA B
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CORRELATION IF ICs AND THEIR FUNCTIONS

The interconnecting of the logic chips used in the Control Logic board makes it impossible to
ascribe a single function to an 1C, or conversely to ascribe a single 1C to a function.

The following list is a generalization obtained by removing each 1C in turn from its socket and
observing the effects on the CONTROL FUNCTIONS. This list is to be used as a guide ONLY.

1C NOTES ON FUNCTIONS WHICH DO NOT OPERATE CORRECTLY WHEN THE 1C IS
NO. REMOVED FROM ITS SOCKET.

RMVC-DMVC SELECTOR controls do not work.
REWIND function does not work.
FWD function does not work.
PLAY-RECORD functions do not work.
Transport will obey all control buttons except STOP.
RECORD function does not work.
Transport goes into EDIT mode instead of STOP.
MVC functions do not work.
RWD mode cannot be turned OFF.
FWD mode cannot be turned OFF.
Transport goes into PLAY mode with BRAKES ON (reels STOP).
Transport goes into PLAY mode with NO TAKEUP TENSION (STOP button has been
pushed).
(Controls shield functions not used on this machine.)
(Controls shield functions not used on this machine.)
MVC does not turn OFF. PLAY and RECORD do not work.
TAPE LIFTER does not work. AUTOLOCATOR does not work. EDIT does not work.
EDIT does not work. TAPE LIFTER stays in OUT position.
MVC does not work. PLAY and RECORD do not work.
BRAKES remain ON. RWD and FWD lights both remain ON.
REEL TENSIONS are seriously wrong. STOP light will not come ON.
REEL TENSIONS are seriously wrong.

CONTROL LOGIC BOARD TROUBLESHOOTING PROCEDURE—USING THE LOGIC ANNUN-
CIATOR AND ITS TRUTH TABLE.

1
2
3
4
5
6
7
8
9

10
11
12

13
14
15
16
17
18
19
20
21

GENERAL INSTRUCTIONS:

Put the transport into each Control mode named on the Truth Table. From one to eight LEDs
will light. Check that each light called for by the chart is ON, and that NO lights are ON EXCEPT
those shown on the chart.

If any ON light is OFF, check its coordinates on the chart. (See the bottom line and the column
to the far right.) The coordinates of the lights are used as the key to the table on the next page.
This table identifies the schematic numbers of the ICs which may be involved in any malfunc-
tion. As a general rule, the IC numbers given first on the list are more likely to be causing the
trouble.
SPECIAL NOTE:
In preparation of these lists, we assumed that the OUTPUTS of the TTL chips were the potential
source of trouble. Therefore we did not include the IC numbers whose INPUTS ONLY have con-
tact with the “ information path." A SHORTED INPUT of some logic chip not on the list MAY
cause a malfunction. However, TTL chips rarely develop “ input circuit” trouble after their initial
burn-in period.
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When a malfunction is suspected, the Annunciator board should be used to check the ENTIRE
TRUTH TABLE. Note which lights are wrong in EACH mode of operation. Spend a few minutes
in cross-correlating the information gathered from the Truth Table and from the Troubleshoot-
ing Chart. By using this process to eliminate all but a very few of the ICs, you should be able to
pinpoint the trouble very quickly.

SCHEMATIC NO. OF ICs WHICH
MAY CAUSE TROUBLE

LITE SCHEMATIC NO. OF ICs WHICH
MAY CAUSE TROUBLE

LITE
NO.NO.

(Same as K1)
(Same as K1)
(Same as K1)
(Same as K1)
(Same as K1)
(Same as K1)
(Same as K1)
(Same as K1)

K216, 8, 11, 4, 18, 12, 7, 6, 20, 17, 9, 2,A1
K310, 3
K4(Same as A1)

(Same as A1)
(Same as A1)
(Same as A1)
(Same as A1)
(Same as A1)
(Same as A1)

A2
K5A3
K6A4
K7A5
K8A6
K9A9

A10
L3 5

See NOTE 1 — Check IC 1B1-B12
M3 19, 20, 21, 18, 12, 17, 8, 15, 5, 7, 10,

3, 9, 2, 6, 16, 11, 4
(Same as M3)

See NOTE 1 — Check IC 1C1-C12
M7

8, 16, 15, 5, 18, 12, 20, 7, 17, 11, 4,
10, 3, 9, 2
(Same as D8)

D8
11, 4, 5, 16, 8, 15, 10, 3, 9, 2
(Same as N1)
(Same as N1)

N4
N5D9
N6

17, 8, 9, 2, 5, 11, 4, 10, 3, 16, 15, 12,
20, 7, 6, 18
(Same as E1)
(Same as E1)
(Same as E1)
(Same as E1)

E1
12, 20, 7, 6, 11, 4, 16, 8, 15, 9, 2, 10,04
3E2
(Same as 04)
(Same as 04)
(Same as 04)

05E8
06E9
07E10

18, 12, 20, 7, 6, 11, 4, 16, 8, 15, 5, 17,
9, 2, 10, 3
(Same as P4)
(Same as P4)

17, 16, 9, 2, 10, 3, 18, 8, 15, 5, 12, 7, P4F1
6, 20

P5F2
(Same as F1)
(Same as F1)

P6F9
F10

Q5 6, 5, 18, 12, 7, 11, 4, 16, 17, 8, 15, 9,
2, 10, 3
(Same as Q5)

G1 9, 2, 5, 11, 4, 10, 3
Q6

19, 9, 2, 5, 11, 4, 10, 3
(Same as H1)

H1
7, 6, 5, 18, 12, 20, 11, 4, 16, 8, 17, 15,
9, 2, 10, 3

R6H10

10, 3, 5, 11, 4, 9, 2I2
7, 6, 17, 16, 9, 2, 18, 8, 15, 5, 12, 10,
3, 11, 4

S7
19, 10, 3, 5, 11, 4, 9, 2J2

19, 5, 7, 6, 17, 16, 10, 3, 9, 2, 18, 8, 15,
12, 11, 4, 20

K1
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6.2 ANALOG TORQUE BOARD
This board controls the torque generated in the two reel motors. A functional description and a
Block Diagram are included in Section 2.0 of this manual. Periodic adjustments are described
in Section 5.0, and a complete schematic may be found in Section 10.0

The outputs of the Analog Torque board go to the POWER SUPPLY board where the MOTOR
DRIVER circuits are located. Troubleshooting information on the Power Supply board may be
found in Section 6.3, page 6- 7.

The troubleshooting aids for this board are divided into (1) a Quick Reference Chart, (2) a
Voltage Chart, and (3) a Loss of Function Chart.

QUICK REFERENCE CHART

PROBLEM POSSIBLE CURE

Check and/or replace IC 13, IC 14.Tape does not move in PLAY mode.
Check and/or replace supply reel-IC 4,

. IC 5. Takeup reel-IC 10, IC 11.
Reel motors do not idle correctly. No takeup ten-
sion (tape spills). Idling speed much too high in
e i the r d i rec t ion.

Öheck and/or replace IC 3, IC 6, IC 7.
Also check tape speed signal from

' Phase Lock Loop board.

Check and/or replace IC 18, IC 19.

PLAYTENSION WRONG.Tape spills in PLAY mode.
No supply reel tension in PLAY mode.

FWD mode does not work, or FWD speed is very
slow.

Check and/or replace IC 18, IC 19.RWD mode does not work, or RWD speed is very
slow.

Check tape velocity integrator output
from Phase Lock board to Analog
board at 15 ips it should read approx.
3.3v DC.

Tape tensions do not vary with mode change.

LOSS OF FUNCTION CHART

GENERAL INSTRUCTIONS:

The following chart is arranged with the most significant functions at the LEFT and the least
significant functions on the RIGHT. If you observe more than one function to be missing (OR
ALWAYS “ON”), investigate FIRST the function listed to the LEFT.

Operate the machine in all modes and match the malfunctions to the chart. CHECK or
REPLACE the components listed in that section of the chart.

HINT:
The two torque motor systems have many identical components. Thus components that are
suspect can be changed from side to side to help in locating the trouble. It is best NOT to
change TRIM POT adjustments until you have substituted KNOWN GOOD components in the
affected circuit.
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NOTE:
1. Trim pots R12 & R36 are used to set the OFF-SET NULL to minimum voltage. (Never more

than ±0.3v DC).

Trim post R18 & R111 are used to set the IDLE adjustment. TAPE CREEP is a sign of mis-
adjustment.

For ADJUSTMENT PROCEDURE see the maintenance section of this manual. THIS ADJUST-

MENT MUST BE CORRECT BEFORE PROCEEDING TO OTHER COLUMNS OF THIS CHART.

2. SOFT EDIT is checked with tape loaded on the machine in STOP mode. FORCE the SUPPLY
reel and the TAKEUP reel in the REVERSE direction (opposite to their torque). Note that the
motors do not FIGHT your efforts, but merely wind up the slack tape.

3. A signal voltage proportional to the speed of the capstan is received from the PHASE LOCK
LOOP board. This signal is used as the divisor in the computation of the TORQUE. If this
signal is missing, the computation is invalid— since we would be dividing by “0".

4. All components are located on the Analog Torque board EXCEPT those identified by refer-

ence to NOTE 4.

The MOTOR DRIVER AMPLIFIERS are located on the POWER SUPPLY board. Refer to
Section 6.3, page 6-7.

LOSS OF FUNCTION CHART

MVC Auto
Locate

Soft Play
Accel.

Command

Torque
Limit

Function

Capstan
Problems
(Note 3)

All Fast
Modes

Stop Play
Tension

Problems
(Idle) EditCommands

(Note 2)

SUPPLY
MOTOR

Power
Supply &

Motor
Drive
board

IC 4 IC 1IC 15
IC 16
IC 18
IC 19
IC 28

IC 5 IC 2
IC 15
IC 16

IC 3
IC 15
IC 16

Note 1
Note 4 R12 Note 1

R18 R8
IC 28

+15v IC 13
IC 14
IC 29

Q1 PLL bd.BOTH
MOTORS

IC 18
IC 19

IC 13
IC 14
IC 16
IC 17

IC 22
IC 23

IC 6+15v IC 9-15 IC 13
IC 14IC 20 IC 10-15

IC21 Q2
Q2 Note 4+34v IC 6

IC 7IC 18
IC 19
IC 24
IC 25
IC 26
IC 27

IC 10TAKEUP
MOTOR

Power
Supply

& motor
drive
board

IC 8IC 11
IC 24
IC 25

IC 9
IC 12
IC 24
IC 25Note 1

R36Note 4
R111 Note 1

R41IC 26
IC 27
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6.3 POWER SUPPLY AND MOTOR DRIVER BOARD

The unregulated supply voltages (8v DC and 35v DC) are generated by a conventional full wave
rectifier. Low voltages in these circuits is usually caused by EXCESSIVE load, or by an OPEN
filter capacitor.

The ±24v DC (tol. +0v, -2v DC) and the ±15v DC (toi ±.75v DC) are regulated supplies. NOTE that
these supplies are in “SERIES”— the ±15v supply depends on the ±24v supply. Therefore, if
there is trouble in the +24v supply, the +15V supply will likely be off reading also.

The ±24v supplies in turn depend on the ±33v unregulated supply. These supplies have conven-
tional full wave rectifier circuits.

When looking for trouble in these circuits, check all of the voltages in the three levels— then at-
tempt to correct the HIGHEST voltage which gives a bad reading.

MOTOR DRIVER BOARD

This board contains the drivers for the SUPPLY reel motor, the TAKEUP reel motor, and the
regulator circuit which supplies power for the LAMPS, the RELAYS, and the CAPSTAN MOTOR.

The simplified schematic below shows how the reel motors are controlled. The chart cn the
following page shows the voltages present when the TEST conditions are set up.

TEST CONDITIONS:
Load a IOV2 in. roll of tape. Push the
TEST button on the Analog Torque
board. Set TP 3 to +1.5v DC by turning
R8. (See board layout, Figure 58, page
10-17.) Set TP 4 to +1.5v DC by turning

35v

REEL
MOTOR

WINDING

QI/Q3
MODE COMMANDS

R41.
IC2 Q9/QI0

SENSING
RESISTOR

Figure 40

This is a constant current amplifier which maintains a fixed current through the motor winding,
regardless of the winding resistance or the speed of the motor. The mode command signals fed
to the non-inverting input of the op-amp control the AMOUNT of current to be fed to the motor.

Since the purpose of the circuit is to deliver a constant CURRENT to the motor winding, the
voltage present at the negative end of the winding (and at the collectors of 01, 3, 9, 10) will vary
widely. Other voltages vary only slightly in a circuit which is working normally:

Q1, Q3 — Base
Emitter

~1.7v DC
~ .7v DC

Q9, Q10 — Base
Emitter

~ ,7v DC
~ ,1V DC

Voltages at the collectors of the above transistors will vary widely.

IC 1, IC 2 — Set inputs to +1.5v DC (read at input to card)
Pin 3 « + .1v DC
Pin 6 = +1.2v DC
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LAMP, RELAY, AND CAPSTAN MOTOR SUPPLY

The three transistors in this section provide a regulated output for the above circuits.
Q5 is the Series Regulator. Collector ~ 35v DC

Base
Emitter

~ 24v DC
~ 23.4v DC

Q7 and Q8 are Shunt type current limiters. These transistors are turned OFF unless there is ex-
cess current.

BE SURE TO RESET THE ANALOG TORQUE BOARD ADJUSTMENTS BEFORE ATTEMPTING
TO OPERATE THE MACHINE. (See Section 5.6, page 5-11.)

6.4 PHASE LOCKED LOOP BOARD
This board controls the capstan motor. Therefore, any problems with the TAPE SPEED in PLAY
or RECORD modes are likely to be located on this board.

We have divided the troubleshooting information on this circuit into (1) a Quick Refe-ence
chart, and (2) a chart of the Wave Forms found on the board. If the Quick Reference chart does
not solve your problem, it will be necessary to troubleshoot this circuit with an oscilloscope,
using the Wave Form chart.
QUICK REFERENCE CHART

POSSIBLE CUREPROBLEM
If the capstan motor continues to run in
STOP mode.

Replace IC 13.

If the capstan motor runs away when In
PLAY mode.

A. Check for broken wires on CAPSTAN
TACH photocells.

B. Replace IC 1 on TACH board.
C. Check tach connection to Phase Locked

Loop board.
If the capstan motor has a very sluggish
start-up.

Replace IC 15, it may be oscillating.

If the capstan motor works normally in
FIXED REFERENCE mode, but willnot work
in VARIABLE mode.

Check and/or replace IC 4, IC 5.

If the capstan motor works normally in
VARIABLE mode but will not work in FIXED
REFERENCE mode.

Check and/or replace IC 1, IC 2, IC 3.

If the capstan motor worksproperly in HIGH
SPEED but not in LOW SPEED.

Check and/or replace IC 6.

Check and/or replace IC nos. 7, 8, 11, 12, 13,
14 and Q3, Q4.

If the capstan motor does not run.

If the capstan motor runs with an uneven or
"jerky” motion.

Adjust the Phase Locked Loop gain control.
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Check and/or replace IC 16 (switching ckt .),
IC 5 (VCO), and IC 4 (DC buffer).

If the capstan motor does not operate in
VAR reference position.

If the capstan motor does not follow an Ex-
ternal signal when in EXT reference posi-
tion.

Check and/or replace IC 16 (switching ckt.),
and IC 18 (retriggerable one-shot ).

This circuit is a CLOSED LOOP AMPLIFIER, and each signal wave form and voltage depends on
the previous signal— ALL THE WAY AROUND THE CIRCLE. Therefore it is difficult to isolate
the point where the trouble starts. Your oscilloscope MUST be capable of measuring the dura-
tion and the amplitude of the pulses with reasonable accuracy.

BEFORE STARTING THE WAVE FORM ANALYSIS, CHECK THE SUPPLY VOLTAGES:

± 5v DC across CR7, CR8
+22v DC at P47 Pin 9, 10
±15v DC at P45 Pin 1, 2, to gnd.

WAVE FORM CHART

Test conditions: Fixed reference, 15 ips, PLAY mode.

PEAK
TO-PEAK
VOLTAGE

TEST POINT PULS DESCRIPTION

r~LJ
DURATION+

Triangular
5 /iSec.

40 nSec.
50 nSec.
40 fiSec.
50 nSec.

100 fiSec.
90 fiSec.
90 fuSec .

99.8^Sec.
99.8^Sec.

70 jiSec.
70 jiSec.

10 f /Sec.
10 fiSec.
50 ijSec.

100 fiSec.
50 fiSec.

100 fiSec.
200 jiSec.
100 ^Sec.
100 jiSec.
100 fiSec.
100 ixSec.
100 nSec.
100 fiSec.

IC 1, Pin 6
IC 6, Pin 6

Triangular
5 \iSec.

10 fiSec.
50 (jSec.
10 fiSec.
50 nSec.

100 pSec.
10 /iSec.
10 jiSec.
*.2 MSec.
*.2 fiSec.
30 \iSec.
30 /iSec.

4
7.5

TP 2 4
4IC 3, Pin 12

IC 6, Pin 1
IC 6, Pin 6
IC 6, Pin 7
IC 15, Pin 3

4
4
4
4
6TP 2

IC 8, Pin 8
IC 8, Pin 9
TP 3 (Adj. Ft42 for)
IC 12, Pin 6

4
4
4
4

* These pulses will be visible ONLY on a high speed scope (30mHz or better).

6.4.1 FREQUENCY STRAPPING ON THE PLL BOARD
Two jumpers are used for adjusting the number of flip-flops being used to divide the reference
signal frequency. Selection of the correct jumper position depends on the speed of the
machine. One additional flip-flop is used for all SLOW SPEED machines. Refer to notes 9 and 10
on the PLL board schematic for details (Figure 57, page 10-15).
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6.4.2 EXTERNAL REFERENCE SIGNAL SWITCH

An FET located on J85 allows the use of either a 0-5v DC external control signal or a 19.2 kHz ex-
ternal control signal. J85 is the “SERVO” jack on the rear of the transport electronics chassis.
The control voltage for this FET is +15 volts applied to Pin 3 (Pin 2 may be used as a + 75v
source).

When +15v is applied to Pin 3, the 19.2 kHz external signal applied to Pin 7 will control the
speed of the machine.

When Pin 3 is allowed to return to its normal -15v, the DC control voltage applied to Pin 6 (0-5v)
controls the internal VCO on the PLL board.

6.5 AUDIO ELECTRONICS

Each channel has a mother board and three plug-in boards which are identical and inter-
changeable. The schematics for these boards have both DC and SIGNAL voltage notations at
important points.

The first step in ISOLATING trouble within a channel should be to substitute plug-in boards
from a WORKING channel or from your SPARE PARTS KIT. This should verify your analysis of
WHERE the trouble is located.
Standard “PROGRESSIVE ISOLATION” procedures, using the information available on the
schematics, should easily locate the defective component.

NOTE:
The P1086E transistors used on all three of these boards are depletion model “P" channel Field
Effect Transistors. They are used as SWITCHES and take the place of the many small relays
used in other professional machines.

The Field Effect Transistors used on the BIAS CARD are carefully selected for an exact pinch-
off voltage. Punch in/punch out performance of the machine is directly affected by the pinch-
off voltage of these FETs. If replacements are needed, secure them from MCI Customer
Service.
These FETs are turned OFF by a +18v DC control voltage. They turn ON when the control
voltage goes to Ov.
THE AUDIO FLOW CHARTS (Figure 10 page 3-3 and Figure 11, page 3-5) WILL PROVE VERY
HELPFUL THEY SHOW THE LOCATION OF EACH FUNCTION AND HELP TO TIE ALL OF THE
SCHEMATICS TOGETHER.

6.6 RETURN-TO-ZERO OPTION
BEFORE ATTEMPTING TO TROUBLESHOOT THIS CIRCUIT, THE FOLLOWING SECTIONS
SHOULD BE THOROUGHLY STUDIED.

A. Section 3.5 Return To Zero Locator ( theory of operation), page 3-34.
B. RTZ Locator Block Diagram, page 3 33.
C. Section 4.4 Return To Zero Locator Option ( instruction on use), page 4 7.

D RTZ Locator Schematic, page 10-37.
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QUICK REFERENCE CHART
PROBLEM POSSIBLE CURE

Check and/or replace IC11, IC 1. IC 2, CR 10,
CR 11, C 16, C 15

Tens of seconds digit does not count pro-
perly. It should count:0123450123...UP,and
and 0543210543... DOWN.

IC 6, IC 9, IC 10Display counts UP only or DOWN only re-
gardless of tape direction.

Counts improperly for tape speed. Improper jumpers on the Process board.
IC 5, IC 7.
IC 8.Does not reset when changing speed.

ADDITIONAL SERVICING HINTS:
1. This option has three PC boards nested together under the display. The top two boards con-

tain all of the functions EXCEPT the Return-To-Zero.
Therefore the top two boards can be used as a tape timer if it is necessary to remove the
bottom board, UNPLUG the supply cables, PULL STRAIGHT DOWNWARD to remove the RTZ
board and reinstall the four pin molex plug and the five pin molex plug in the same positions
on the Process board. Leave the nine pin molex plug hanging. The tape timer should work
normally. This configuration is necessary when repairing the Process board and the Display
board.

2. A pair of contacts are provided on the Display board (marked "Test pads" on the schematic)
for a convenient over-all check of the board functions. When these points are shorted to-
gether, the display should read 88.88. These test points are located on the bottom right cor-
ner of the Display board as seen with the deok elevated. (The Display board is the board next
to the deck plate.)

3. The Process board (second from the deck plate) controls:
The speed select functions (switched by signals from the transport speed select switch).
The countup/countdown functions (switched by signals from the Analog Torque board).

Notations on DC signal voltages and their sources are given on the schematic.

4. Three jumpers must be installed at the “Speed Select” area of the Process board to match
the speed of the machine:
SLOW SPEED MACHINE STANDARD (fast) SPEED MACHINE

L = 7.5
M = 15
H = 30

L = 3.75
M = 7.5
H = 15

5. The Return-To-Zero board (third from the deck plate) contains the Digital-To-Analog convert-
er which is used to detect the ZERO POINT. The speed of tape rewind is controlled by this
board. Length and shape of the control voltage ramp is set by selecting one of the jumpers in
the feedback circuit of IC2. Selection of this jumper should be determined by the SPEED of
the machine (slow speed or fast speed) and by the maximum reel size (10 inch or 14 inch). If
this jumper is in the wrong place, the machine will either overshoot or undershoot when re-
turning to zero.

6. The curves on the following pages represent the average output from the Digital-to-Analog
circuit. The charts show:

The voltage reading at Pin 6 of IC2
vs.

The display count (the PLAY TIME remaining on the tape)
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RETURN TO ZERO DIGITAL TO ANALOG CONVERTER
for JH-110A-14 (14 inch reel size)
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RETURN TO ZERO DIGITAL TO ANALOG CONVERTER
for JH-110A (WV2 inch reel size)
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7.0 OPTIONAL ACCESSORIES
7.1 JH-110A REMOTE CONTROL

The REMOTE CONTROL unit provides full transport motion controls including the “Joystick.”
In addition it includes an LD (Lifter Defeat) button for controlling the tape lifter from the remote
position. When the Return To Zero option is included with your machine, remote buttons are in-
cluded to control this option.

The REMOTE CONTROL option is supplied in a separate case with a connecting cable 30 feet
long A photograph is included in this manual as Figure 9 on page 2-5. The schematic is also in
this manual as Figure 67, page 10-35. The case dimensions are: width— 11.5 inches;
height — 3.25 inches; depth— 2.675 inches.

7.2 JH-36 RETURN TO ZERO
This option is built into the transport control panel. It is automatically corrected for the tape
speed selected and reads in REAL TIME. The high speed REWIND is modified near ZERO so
that there is no overshoot. The DIGITAL DISPLAY may be set to ZERO at any place on the tape.

The schematic of this option is included in this manual as Figure 68, page 10-37.
Troubleshooting data is included in section 6.6.

AUTOLOCK (Refer to AutoLock manual for detailed information.)

The MCI AutoLock is designed to lock an MCI (JH-110A, JH-114) tape machine as a SLAVE to
any other MCI (JH-110A, JH-114) tape machine as a MASTER. Locking of SLAVE to MASTER is
by the use of SMPTE, EBU or NTSC (drop frame) time code. Accuracy of lock is within 50
microseconds.

7.3

The MCI AutoLock displays tape position MASTER or SLAVE in hours, minutes, seconds and
frames. Manual control of positive or negative SLAVE OFFSET is provided from (1) frame to as
many as needed. The AutoLock generates a TIME CODE. Tape discontinuities are overridden to
provide free wheeling lock. Locking is by means of a fast lock or slo lock. Fast lock of SLAVE to
MASTER is initially FAST WIND to 25% of nominal speed, capstan servo control to within 2
frames and absolute lock by comparing time code synchronizing detect pulses. SLO-LOCK
maintains a maximum variation of 1.45% of nominal speed ( VA semitone maximum variation).

Other features are the capability of incorporating USER BITS into the TIME CODE. Storage of
REC START and REC STOP tape position, when AUTO RECORD is pushed, causes recording
start at a preset time to the time matching storage of record stop.

An additional capability is PARK of the SLAVE machine. A time position can be stored in the
display. Pressing the PARK causes the SLAVE tape machine to run up to the display position
and STOP.
NOTE:
The use of MCI AutoLock requires the addition of Interface Cable PIN WD2600-0102-00. The In-
terface cable consists of a 12 pin female Beau Connector which is cabled to a “RTZ plug-on"
board which mounts directly on the Return To Zero package located underneath the TAPE
DECK. The RTZ plug-on board contains a MASTER/SLAVE switch.

For specific details see the MCI AutoLock manual.
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8.0 SYSTEM SPECIFICATIONS
FREQUENCY RESPONSE

RECORD/REPRODUCE

50 Hz - 22 kHz + 1/- 2 dB
30 H z - 2 0 kHz +.75/-1.5 dB
30 H z - 1 8 kHz +.75/-1.5 dB
30 H z - 1 0 kHz +.75/-1.5 dB

30 ips, AES
15 ips, NAB
7.5 ips, NAB
3.75 ips, NAB

SIGNAL-TONOISE
Record/Reproduce, reference to 510 nWb/m

UNWEIGHTED, 20 Hz - 20 kHz

4/8TK2TKmono
30 ips, AES
15 ips, NAB
7.5 ips, NAB
3.75 ips, NAB

6468 64
68 64 64
67 6363

6064 60

WEIGHTED, dB(A)

30 ips, AES
15 ips, NAB
7.5 ips, NAB
3.75 ips, NAB

7074 71
70 68 68

6770 67
67 64 64

DISTORTION

INTERMODULATION (70/7000 Hz, 4:1 ratio, 15 ips, NAB)

at 350 nWb/m <0.8%

HARMONIC, 510 nWb/m, 1 kHz fundamental

3rd harmonic: <.35%
<.52%
<1.6%
< 6%
<.10%
<.10%
<.10%
<.20%

1040 nWb/m
1020 nWb/m
1000 nWb/m
770 nWb/m

30 ips, AES
15 ips, NAB
7.5 ips, NAB
3.75 ips, NAB
30 ips, AES
15 ips, NAB
7.5 ips, NAB
3.75 ips, NAB
30 ips, AES
15 ips, NAB
7.5 ips, NAB
3.75 ips, NAB

2nd harmonic:

3% 3rd harmonic, ftuxivity level:

BIAS and ERASE FREQUENCY

120 kHz
Specifications subject to change as innovative advancements in technology are Incorporated.
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DEPTH of ERASURE

At 1 kHz better than 80 dB

AMPLIFIER ELECTRONICS

10k ohms balanced
50 ohms balanced
+24 dBm

Input impedance
Output impedance
Output clipping

TRANSPORT

SPEEDS

7.5, 15 and 30 ips
3.75, 7.5 and 15 ips optional

Fixed

±20% around fixed speedsVariable

CONFIGURATIONS

Full track
2 track
4 track
8 track

V* inch
1/4 inch
Vz inch
1 inch

REEL SIZES

available with NAB A (3, 5 or 7 inch), NAB B (101/2 or 14 inch), DIN 1000m (11 V2 inch) on various models

TENSION

5V2 OZ. ±1/4 at all play speeds, beginning to end of reel

LONG TERM SPEED STABILITY

better than .02%

WOW/FLUTTER

30 ips < .022% DIN 45507 weighted
15 ips <.035% DIN 45507 weighted
7.5 ips <.055% DIN 45507 weighted
3.75 ips <.100% DIN 45507 weighted

START TIME
to 0.1% DIN 45507 flutter, 10V2" reels

900 msec
500 msec
500 msec
400 msec

30 ips
15 ips
7.5 ips
3.75 ips

REWIND TIME
85 seconds

140 seconds
2400 ft.
4800 ft.

Specifications subfect to change as innovative advancements in technology are Incorporated
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8.1 DIMENSIONS AND WEIGHT

8.1.1 VARIABLE PROFILE CABINET
Tilted positionStraight position

43 Va in.
110.5 cm

Height 27 in.
94 cm.

251/4 in.
64 cm.

Width 251/4 in.
64 cm.

24 29/32 in.
63.25 cm.

24 29/32 in.
63.25 cm.

Depth

210 lbs.
95.5kgm.Shipping Weight180 lbs.

81.8 kgm.System Weight

24 7/8”
63.25 cm25Vt "

64 cm

\
\
\v— r-\ \

*r
i
r
I

37" L- 431*"110.5 cm94 cm

35"
68.9 cm

24"
81 cm

D
ELECTRONIC DRAWERTRANSPORT UNMOUNTED

3.5 in.
8.89 cm.

Height13.5 in.
34.29 cm.

Height

17.75 in.
45.09 cm.

Width22.5 in.
57.15 cm.Width

12.125 in.
30.80 cm.

Depth18.5 in.
46.99 cm.

Depth

Weight single channel 19 lbs.
8.64 kgm.

38 lbs.
17.3 kgm.

Weight

23 lbs.
10.5 kgm.

Weight dual channel

Specifications subject to change as innovative advancements In technology are Incorporated.
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8.1.2 OVERHEAD BRIDGE CABINET

541/4 in.
1378 mm.

Height

273/4 in.
705 mm.

Width

Depth 29 in.
736.6 mm.

Cabinet Weight 126 lbs.
57.2 kgm.

29”
73.66 cm

21 1/16”
53.58 cm 13Vi”

33.66 cm
15Vi”
40 cm

16 1/16”
40.8 cm T

9 1/19”
23 cm

i
48 Vi”

122.56 cm
7 11/16”
19.53 cm

ES55Vi"
140.34 cm

\
\
\
\
\

31Vi”
80 cm

25
65.4 cm

0
24”27*/4”70.49 cm 60.96 cm

Specifications subject to change as Innovative advancements in technology are Incorporated

Page 8-4 JH-110A



WARRANTY



WARRANTY



ifs8!?s? HEH PHÖ!SVu? yw« v, I;

MCI PROFESSIONAL RECORDING EQUIPMENT

ONE YEAR WARRANTY
%

TTiis warrantyI* effective when the warranty registration card is properly completed and returned to MCI ln<

within ten (10) days after delivery .

MCI Inc. warrants to the Original Using Purchaser that MCI Professional Recording
Equipment shall be free from defects in workmanship or materials for a period of One
Year from date of first delivery to the Original Using Purchaser and agrees to repair or

replace at MCFs option all parts showing such defects subject to all the following
provisions: IrndfimFor the period of the One Year Warranty, MCI Inc. will repair or replace

all defective parts at no charge for materials. After the first 90 days from
date of delivery to the Original Using Purchaser labor incident to the
repair or replacement will be charged at standard Dealer rates. Travel
expenses from the Dealer's Service Center to the installation site are
excluded from this Warranty.

All Warranty transactions must be effected through the MCI Dealer from
which the Original Using Purchaser obtained the MCI Professional
Recording Equipment. MCI Inc. responsibility under this Warranty is
limited to making replacement parts available to the dealer fob Fort
Lauderdale, Florida.

fiK

»

This warranty is express and exclusive. There are no warranties, expressed or implied
INCLUDING ANY WARRANTY OF MERCHANTABILITY beyond those stated herein.
This warranty does not apply to equipment that has been altered or repaired by other
than MCI Inc. approved procedures, and/or personnel, or has been subject to

negligence, misuse, improper adjustments, or accident.No person, including any dealer,
agent or representative of MCI Inc. is authorized to assume for MCI Inc. any liability
except to refer purchaser to this warranty. In no event shall MCI Inc. be liable for any loss
or damage, direct or consequential arising out of the use of, or inability to use any MCI
Professional Recording Equipment.

ma
,. 4

!
%

> 7

ü
The provisions of this warranty are severable. If any provision shall be deemed invalid the
remaining provisions shall remain in full force and effect. 'iH -mAll firmware operational enhancements released by MCI Inc. within 60 days after first delivery of the equip-
ment will be provided to the Original Using Purchaser free of charge fob MCI Inc., Fort Lauderdale, Florida

Firmware enhancements released after the above 60 day period will be made available for sale to applicable
equipment users through the MCI Dealer from which your equipment was purchased. m

\M\r\w d®MCI Inc., 4007 NE 6th Avenue, Fort Lauderdale, Florida 33334 USA
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II -GEL see I Rsec ÎÎL - L CR4240l*an*LI Iîs 11 LIT «5 U _4 2 I »I a « » it 1 i: 2I * 54 3 H •XIl

T 0 +5
MVC CONTROL

SELECTOR ^sv 5 V
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6 + 5 Ô +5 Ô + 50+ 5 Ô +5+ 5 0 +5 .
fSHIELD 0i/flollil£l * 5r̂ n

REGORD
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f̂ vIT
RMVC LO

IPSI-ZI |p 31-41
STOP TAPE LOAO

BUTTON PHOTO CELL INPUT

lP>3-2l
DMVC LO

jP3i-3l rpr-71
EDIT

BUTTON LO
REW

BUTTON LO
F.F.

BUTTOkl LO
PLA.V

BUTTON LO
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SELECTOR INPUTS

LO

REGAINING PIH-OUTS
SND SPAR.E*5V

Pi’?- 4
PIS -9
PZÔ-15
P3I-S
P33- I5

P13-3 PZ8- E
P2B-G.
pza-s
P2B-I2
PS'S“4
PS3-B
PSS- II

NOTES s
1.̂ 4LL DIODES AR.5 1Kl40O4.
8.) ALL RESISTORS ARE '/tW,57.TOL.
3.) ALL CAPACITORS ARE TANTALUMS, (ci -c.4)
4.) ALL TC ’S RtCSivE -SV -AT PIN 14

4 CjwD AT PIN 7
3.) USE DECOUPLING CAPS C0,>f^ NOTED ON ASST DWG. fcS-Oo) THEY ARE NOT SHOWN HERE .

L. ALL FUNCTION CALLOUTS ARE ACTIVE Ul
UNLESS * L0' IS DESIGNATED.

T. O w - t l O USES LOCATE COMAM.MQ FROM.
RTZ. Bowto FoM UiPTCR OUT

Control Logic Board
25D27
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ZZr

ûf ^ O O h-
l i s 5 a a
°- “ ui UJ Z 2Z n Z 2
II Z 2 0 Oy u o ? u 3
p o o 9

Q
£2HZ o O Ûy ? z
a Q u
s i ^? Oz a UJ
UJ o Y
Z U <O LU CK
Z tt cû

3OZ oo
û o “-J U/«o z 5^ Z 7z O ?

tfj

UJUJ O

§ 5 8 o gu z

NtOTfc1 P2I N (f ) i f t f l v9 cJ f f) •° * ^ P26 - co ro
V V V

P24 P32\y \/ + v ï V 'v/ v/ f
"SEC
MOTE
1

RII Û3 P3847K 2N5783CR 3PI7 W RECORD HOLDING RELAY DRIVE

+ 2IVDC
RECORD MOMENTARY RELAY DRIVE

3-15 VDC
3> ai-I5VDC SEE 4 2N2270 RZ7

2.7K
43 .4 3N 3OTE2>+15 VDC 3» i >-I

IC6 \ 6 6 6IC7 IC8R0 R24SEe Kiore1
IC5

U300

i> iANALOG TEST SW 74 TL06,RI2 742 2

tt.
;> I°K

2IWES
IOT0?M

IKIK
'1 R25 Q 4

2.7K 2N5783
77R9 R 14 RISRIOIK

!PIQ erIKRI3CD S 10 KT a2I2KMC +ISVDC _L R 26
2.7K

NO CONNECTION 3 2N2270=pr
CA D y

0I/50VJ ,K
1 Wv2>+5 VDC WV 1C3 P22R 231>TL IGND IK

R2B
2.7K

NO CONNECTION

DMVC TO LOGIC

RMVC TO LOGIC

I

< 2

< 3

X-9!14CRI CR 2* 50V
P39RI << R24-7K 4.7K RI6 9 NO CONNECTION22S
< 8wv REWIND LAMP DRIVE

PAST FWD LAMP DRIVE
STOP LAMP DRIVE
PLAY LAMP DRIVE

A42 R 20ICI < 7WVI 375454 RI7 2 2P27 8<ô < 6WV
R2I22

<j RMVC > LAMPS ACTIVATED WHEN
f UNES ARE LO

TRIGGER FROM REMOTE < 5wv
R18 225

2 > < 4REWIND LAMP WV RECORD LAMP DRIVE

MVC LAMP DRIVE
EDIT LAMP DRIVE

2 4 22IC23> < 3FAST FWD LAMP I 375454 RIS8GSTOP LAMP < 2WV^ < 11 R22.
WV5> < 1PLAY LAMP SHIELD LAMP DRIVETTL HI COMMANDS 225

6 >RECORD LAMP 42
IC 37>MVC LAMP 3I 75454

869>EDIT LAMP
9>SHIELD LAMP

5
2 4

REFERENCE :
PCZS0OBÛ2O4

IC4 < i

I 375454
£ 8

I) PZl.KG.RÔ.C3 ASDICSARE DELETED
FOR JH-UOM-D. R 7 IS REPLACED BY JUMPER.
AT P2G PINS I $ 2 ARE NON-EXISTANT.
ALL VOLTAGES ARE D-C.

6.
5.

ALL DIODES ARE IN40O4.
ALL RESISTORS ARE IN OHMS,t 5%,1/2 WATT.
ALL CAPACITORS ARE IN MICROFARADS -

NOTES:UNLESS OTHERWISE SPECIFIED -

3.

2.
I.

Interface/Lamp Driver Board
25D204 Page 1 of 2
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2 o o
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Z
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8

U

< fi 0O U

PZ4 (0 U1co fH P32. (M m
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3- I5VDC 4 44 33 32T15 VDC
ICG\ 69 Co CoiceICI

1ANALOG, TEST SW 741741 740RlZ ZZ Z
I —IK

RS 7 1 Rl 4 RISRIOIK IK IOKR13\OKP14 IO* &Mû CONFECTION 3
PliRIZ+5 VbC wv

IK ± C3
”.oy NO CONNECTION

DMVC TO LOGLIC

RMVC TO LOGIC

QND
50

lez
X -ol/so

MCR \ CRZ
< >

P3SI K4.TK 4.1K. RI 4 NO CONNECTVOM
REWIND LAMP DRNE \
FAST FVJD LANP DRIVE
STOP LAMP DRIVE

PLAT LAMP DRIVE

No CONNECTION
NO CONNECT \OM

szz5 6AA/VAi RZO
vw-ICI 1I 3754S4 Rll ZZPZ7 (o ô 4,AAV
RZ \ZZ

TRIGGER PROM. REMOTE <j RMVC
REWIND LAMP

PAST PWD LAMP

STOP LAMP

PLAT LAMP

No CONNECTION
NO CONNECTION

LA^PS ACTIVATED WHEN
LINES ARE LO

1 5AAA/' >ZZs1 4z
ice3 3375454 RI3(o Ö4 EDIT LAMP DRIVE

No CONNECTION
V\A/< zz5

TTV. HI COKAMAj>)t3S<C 3ee More(o , *£- Z 3
1 IC37 754-54

EDIT LAMP
SHIELD LAMP

6
3 NoTes

1") UNLESS* OTHERWISE SPECIFIED
A') ALL CAPA.CITORE) ARE IN NICROFARADS/VOLTS

e£) ALL RES>ISTOR >̂ ARE \ N OHMS» ., ±5% ^ ‘/z WATT

cf) ALL OIODES ARE \ N4OO4
Z ) ICS REQUIRED IF JH-UO REMOTE (WITH NAVC) \S

SHIPPED WITH MASTERING DECK.
3) AT PZ(O PINS» i ^ Z ARE NON EXISTANT

7 5
e 4IC4 3754S44 ô

m,
Interface/Lamp Driver Board
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± I5 $± E4 REG
BUT BD

0 0 R23VRI THRU YR4 £j TP/ r«RZ/
TP 4 /9R5 CHOSSIS MOUNTED

+r 22 l/DC2W IR7 410
|—<4-15VDC

7 IC2 © ©470 S39568
TONE UP

RGi -Jc /6 +|Cf7 E?lp

Tj-k|% X
©© 3

Wv
IOK

CWTP3 C/5J+
50/500

TP 4 I7< 1

.47/37

V RIG ©v ©I
I+ 30 1/WHT / BLU I&GP (g) © —wvVR3 VR 4 CR32 IKI^ 1 I —< 15LM 520

-10 V REG
LM 320-15 REG ©© © VDC R/7AAArLQ

1 W/8RN GRW BRN GRP W/R ORN

GRÖJT GROUND I«"AAAr
R25 470 K

J
Cj © ©BLK GRN RED GRP HEÆ7 3/A^/f

MOUNTING
s

RIO R 9 R IIOYER -CURRENT SENSE©n - /5 IK100CVl ©BLU 0LV+22 V 3WCJTPI PS 2 N 2.270
RÇ LTR DRIVER.LB/35

TP2 2N4249 OVER -CURRENT
SHUNTO C6 I423V W/ RED

11-WHT / BRN -)[— NHT
Cl 3

8700/40

23N/ W/BRN Ni I >VRI VR 2
R!2+ Q747/Ê3 VWLM340

+ISVREG
L LM340

TI5VR7G
ZNZZ70CJ IÖKXT/ Ö R /3

ÏSP 7CI70 .:/? / R /Ö(0 /OK
INS252 2.2 KWHTCRN PC

CHOISIS MD
PT(SEE NOTE EY

©X\ «/ v + 22 VDC
+\ S3/

WHT/RED—1 ( WHTBLK QZLC /4
3 — 40700/40 Q7//5 mIIOV RED RC 4-WHT

© 16 GO VIO
CR7

GRO 18 GR Wl
BLU 18 GO

SI BRNI
FON NOTES • (UNLESS OTHERWISE SPECIFIED)

1. RESISTOR VOLUES PRE IN OHMS, l/2 W,S°/e-
2. RRROWS INDICATE DIRECTION OF 5/&NOL, CONTROL. OR

POWER FLOW.
3. CPPOCITCR VQLUES PRE IN MICROFPRPDS/ VOLTS
4.TP !t 2 , 3j 4 LOCPTED ON FRONT PRNEL UNDER

REGULRTOR RCCESS COVER.
5. WIRE IS 22 GR .
<2>. RLL + SYMBOLS PRE CARRIED AS INDIVIDUAL WIRES

TO THE CHASSIS GND PT.
7. ALL DIODES ARE IN4Q04.

OFF/bH
SWITCH

I8GP YEL

WHT /BLU 18 GO

WHT/ BLU

WHT / BLU

9 WHT /BLU

FUSED VOLTAGE SELECTOR
IOOV -USV - 4A S/B
220V - 20 S/B

YELGRN 18GftC ICRSYEL IQ G ftt= a

xc RED IBGft + I+ Cll
8700/40

GRP

_1_ CIO
B700/ 40

GRP

+ C/2
'" 0700/40
GRP 1X/77

Power Supply
26D27
JH-110A

CASE GND

Figure 63 Page 10-27
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He/̂ o HOUSIMG As55.N\aLV
RECORD PLATB/tvCK,ERAJ^S

T*K T*< TRKTRK TR< TRK. TRKTRK TRK TRK TRK4 1z3 4 1Z 3 z4 a.
LoHiHI CO LoH *1 23 2201 01oJ U01 tirVÎT \5r OPTTOM:0o o

RECORD— VY YY YY YY Y Y Y Y Y Y Y Y Y
ZS 24 23 22 Zi 20 \P> ta H \ 6» Æ 14 13 \2 U lO ^r v v v v v v v v Pt-ATBA.CK.14sO 31a

i
i

KC'Y

TRKTRK
* 3II

Ut LoU\ LOi \i V
OEE EMGLR.FOR OPT VOM

SV'STEKà WtRtMGL
\K v V V W V V

Ht Lo Ut Lo Ut Lo Ut Lo
> / \ / V s]/ \y \y \y \y

_
W V Ml V \KV \r Vr .

Ut Lo Ht 'uo Ht Lo Ut Lo
TRK TRK TRK TRK

\ 4

Ht Lo Ht Lo Ut Lo Ut Lo
TRK TRK TRK TRK TRK TRK TRK TRK

\ 4 PCLLOOCOOB1/L7 WVJ4 Z a>3 o
VV V

PLA.T&A.CVC
M/c M/C M/C

RECORD
M/C M/C M/C

ERK3E MOTE

of-l ctfJ ctfJ af- M/CM/C IM^CRT COWTKCT OR
SPRIUC. CotP \M HOLES
LETTERED *C",'U\ - WS;\ '«>\ 'W'\
é SK/LAV.L A"

k )kk ;k )k 5k:k )k >v N
J J

V
* HEAD CABLE A3S6LME.LV CHARTCA.3\^’

À>uc*o ELECTION)\es3>

\o
CASH PLAV BACK RECORD ERASE
N

TRK i THRU TRK 4- TRKI THRUTRK4- TRK ! THRU TRK4--Ol

i TRK \ & T R K 2- O-T T R K I & T R K 2 TRK I & TRK 2
û Qy —05 TRK I TRK I TRK IUi a) vuQi d> tJ

Û
-iob /

Û

9 *7
V fi-J

s
fiVP

P°) FOR TRACK 1
T'YP (47 TRACKS© @ © @ ® (5) @ © ® ©

30 û
^ 3 (P
2 2 g
0 0 *U U
U» lu
(V W

^ J
«{ üJS S

J
T3 t er r

8
(L (L (£

OCOC Head Housing & Connector
26C3

JH-110A

tu in oc
Page 1(f )$
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Q 2J i
/ORG') +5V 2N556Ô

Q l2 KEY

2N4354
(UIHT/BK) OUTPUT 3

R4 I(U1HT/RED/YEL) +22V 4 AAA/— I

22 K.IR3r 150(GRY) GND 5 6.8K.
<Q
C GRN,a>

R2O)
On WHT 2 AAA/

10 K R 5“0 ft- 2 KIX I
O KEY3
o CWCO BLU.CD 4^ M

Î O) (/)-U CD O—L

§ g>
WHT 5

PC 2600B0160-QOC3 J2“O
00
O

Q.

MOTE:<Q
CD

O ALL RESI5TOR VALUE5 ARE IN OHM5,1/4W,5%Co
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J O Y S T I C K

r#i rI

R IL
I K T.68u f

GRNWUTVIO R5
5 Id ANALOG OUT

4-22 V
ÜMEA2

* /2 W <D
© MVC LITEIC 2733 Ç* 5

4 ^ 7
2 3 6

6O ©74j> OUT2
T| 4<Q —NC © - I 5 V

+ 15 V

e R 5 R6 R7CD
ICI Z.2K > I0K

•Awi AW
IOKO)

©CT)

'Aw
2R 2 C 2 GND1.3 M R 4 .OI /50VJ3 CWCD 1/4 W dzI MCW 33 24 VAG©O

Sr K CD3:o>
4, CD ^? O)S^ ro CJ CMPKSS \ S

GOo
£D
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c IC 5
7 4 / 9 3

R 3
4.7 K _JXf
VW

* 2

y«,m"vw

COUNT UP COMMAND 16 I 24 23 2 / 22 ? 12 UFROM TORQUE BD. '/2 IC 9
74123 Î'J rüvw*H4^

CR56

CR39
IN40Of-TC-,s ir2 7COUM DOWN COMMAND II 5J5 ö- CR37

IN40Ö4mooĴCR23CR24 CR23(CR. ÇR8 \CR6\ ZR4 CR2FROM TORQUE 80. . 15 6as.
7*4)64*4 OH
LfAOIHC FOU

I !tu/0JT:Jin^ 4 38 A/L
SPF.ED LOW

r° ' 3 7 A/2_
SPEED Hi
TO ANALOG
TORQUE 0D-

H5V9COUNTER PULSE 3301^ 9 25
c I7_L cf*4 CR&R2 CR 3 CR 5

"UU T T T
* sv +5V

rJÄrE
V±. Mê 'S

/FROM LAMP DRIVER BO. 7/ / CR9(6 7410 CR 7 CR 5 C#3 CA? /ZERO DETECT
BUSS

/ 6IC 7 IC8 67 6 /4 35 470C /3-L I CI6 4 2.01 Ï R81 R 7 J R6 J R 5 2 R4 J R3 <> R2 l R I
CR st?K <?'0 K 2?OA 239K > BZKCI00K?220A?J$O*<420*» f2£fÄ> > $ > > > >02

t K -I5V ! C 2
-o10o- to 741
-o /4ô L0
o I0ô Hl
-OMOHI ///
JU*PEf{_ _

CR 34 r—

4 6 /? 7. I4 4.7/ 6 / /5 10. Tcw
12 PF

> Ä >2>2/ >/6
35/CU«

I 5.2«43/85V •—VWn ®wv /2«4- 5 V RETURN^ZERO
+5 1/Vo

IK<IKCIhZ
^vwtowv

4.7«
CH 7.56R 22 Ql_ JT ,2-PfC/? / 2 BD. 15KIC 6 P/056J 4/0 3.75'"

W 7.5 i »-
1/2 JT^-I L ov

P / 7R52 ?13 I 15 K 2 7 W/0 E(3
FROM SPEED
SEL SWITCH

o 2 8 L O W E Q
TROM SPEED
SEL.SWITCH

PCZ4»BP>6B /\A/ 2 9 //0«e 7400IC10xnr
L OW FQ ^SPEED SEL

sii.jCP 7 P 2 3ir«
2/ / 1 1̂II I 5 r - - R 24 CR33 ^

i I O O K28 1 <H 13 +5V10ur 9 JV +30_ / OKI
ov w«r ov iC / 8 T-GT

*5V

^ 35 LOCATE
COMMAND

[ TO LOGIC
36 LOCATE
COMMAND TO
LOGIC 8Q.
IC 20

sw. 9JUMPER 3
SP£êDS ro
i..8 R 25

7.5K
w PEED Q 2R 8 ricev _ 12 pf

.0 / JQ
CR 8 ~

C 22/3 1 C 8
7410

10 + 15 V ISSELRl~u:: Rt8 P/066t O K >
+5U

tts* -orr
ov -OA'

4 -r.O /IITC11

M I D E G
SPEED SEL

/OK4.1ir:s 6 I
2 7 1 o-l- 7 5 P 26PROCESSI tX+5 V / 6 / 5 >4 1 0 0 K/ 2 R 27C 2sw. svIIT:as.rp/ fr «r £* tw

j1MMV / 3
/ OK.0/ II BD.13 12 ] 1 39 1ur U2 /PC2GOB9A2CP 9 36 I2. •M 5 /IH I E Q ,̂

20 °JsPËËD SEL ^W
sw.

I• 1C I
7410

410 6»yfcicg
74123 • JP / 5

I>/0K
5V 5C 3 X . 1C 7

7432.01 I J
L vW +/ 5l/

P / 3
IO K.

JlflTLfl 4- / 5 V'-/ 5 + 5 VJ n\s:snn R28\8 CNT UP
I ÇMD OUT-o 2 CNT DN

-c I 2 5
Fo > 33

ÎBKJ CR4.7Ki s;1 RI 4R I 2 30 IOK3.3KUT5

^VT »-J2 V

-IJV 1—1 ur:
+ 5 V — +/ 5 V/Our iInJT'o

5 «£scr CMO 0L/T 4 / IT 39 40 29 4C12 +5y+5 ^ +5 V o+5 V/ I R E V/OT E L O C A T E1 COMMANDjf i.al r*
.01MSP *5 V L S DRl3C 9 .0/4.7K.01 X X VJIRE. COLOR CODE TABLEREMOTE RESET

CMD IN
14 H16 II

12 IC 4
/ 3 74192

14 16 I I 4 5 14
j§ IC I 1,9

7 4 / 9 2 '5,'orL
7 6 2 3

14 16 II

11 /c 3
/ 6 WIRE

COLOR
COUNT*ft55 5

/3 / C 2 .
74192 8$

7 6 2 10^3

ÜE5TPIN4 LVL E N A B L E
FROM LAMP DRIVER BD. ICG VWT/GRA5 P9-B/ yg^|—I:6 WHT/VIO P9-"7_ c/?/o- IN4004 X

6
WHT/BLU P9 -9BINARY OUTPUT TABLE 30+ 5 V

OUTPUT Of 74192
IS HIGH FOR COUNT NOTES;

l!) UNLESS OTHERVJISE
SPECIFIED NIL RESISTORS
ARE INI ALL
DIODES ARE IN4004
ALL CAPACITORS ARE IK1
MICROFARADS * 50V.

zC) OELETE: AND
REPLACE VJn*M OVUMPER
ON Hi SPEED VERSlCSfM
ONlUV.

5)CR15,16 4 G8 NOT USED ONJH-IIOA

32 ooooooooo o 16 VI0 SftSW.T-I tPIN V A L U Ei=T!ten kP
2 $ :

30 _ 35 « > 43i cI 0 BLURETURN
ZERO

SP.SWiT-ü27/ / 2
§2; 28 GiRN SP.SUT40/3 124, o^TL C R H oo

PINT tor34 2* ; 4 GRM8GAC/6 -L BD9 o10 IN4004
C/5_[_ s0/ /C // « 2^ W/R I8GA 5 V REG29/0 V9 3TO(F M.S.) 3ri WKTM/BU pq- io

W/ V /G PiM23?Sfif
24 41RI4 R15 / 3 17L727400IOO loo 5 43/ 4 2 ooo

W/7/ R342U 4E20 15$ 10 ?9 9/2 $ 11 / 9 43
i « i

34 632 623 624 $21 22 17 18 $19 15 14 6/ 36 / 6 PROCESS tfV )„p»M6 (ft«v(en-tfV \
P«NW /

39 RED27/ 6’i

! irr. .* BRW FU/<k2 s 4020 BDI I T P9-3WHT/6LK2̂ 3^/ 9C 3C 4C 6 C 5
jr ? 2 1

H- 8 /C 4 74476
X rJ/ 5 14 13 12 II 10 9

6 2 I . 7

a /C / 7447 ,e
15 14 13 12 II 10 9

j 6 2

Jj- f /C 2
6 2 / 7 I ir^v

1 1 OV
.0 /.0 / i.0 / WHT/YEL.0 / pq-4117 2“°CF.M.S) *TO 36/ 6prr TO

R E S E T Z E R O
2? /C 3 7447/ 6

/ 5 / 4 / 3 12 I I 10 9
7447/6

15 14 13 12 II 10 9
77 37 WHT/ SRM P9 -6/ 7 2

/V/V.Ç /C4
/J JUSAD/ ML
rrfio so/ twss

V.19
180

38 GRH72 P 9-52 2 2
3§RI oooR 23 RS

/BO
® D <7180 189 0 0T ‘

L 11
32 34TJl BO 180 2/ 2C22

180 0 D6PLA.YJ? RTM RST2 4 2C / C 2
/ 5 8 o.01 BD.0 I 23 8 P2

i J!2
It §

R30.TEST I Sr FROM
„ MOUNTING17 SURFACE

ourv»ur or
7441 *SU>*TOTVJRW o*gOiSPvAY

J 4.7,PADS nM7Î UL 113 13 131 010 10 .10+ 5 y
/ / / /8 88 8 DISPLA YIIII11 II

7 7
2 . 7

3.9,14
BD.222 6 LED

DISPLAY.00
5,9,14 3.9.143,9,14

LED DISPLAY
ÔÏÏ.

LED DISPLAY LED DISPLAYI a .0
Return To Zero Locator

26D100
JH-110AFigure 68 Page 10-37
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FE/YIA LE
/2 PIN BEAU

!

A/L ENABLE 2 ZV HT / YEL
RTE PLUG ON BD3

^ WHT / BRN
i LYHT/GRNA / L CMD.

A/ L ANALOG .
COUNT

4
S ZZHT/GRy
G ZVHT / V /O

OUP 7 P£ ZVHj /ßLU
Y WH T/PED/BLP

4 GND
DN a G DNS

9 6 G UP
10 NC7 7

A/L GND II

/2

26 26 HJ ED
JVJJD Ea
LOW ED
tsv
COUNT

27 27
28Z8
2?29

30 3 0
NC36

A/ L CMD3L
O

JVC37
P/ L PNALOG37

O
NC I3S

/7/6 GND38
O

3? 29 + /SV
- /GY
R L ENABLE
REMOTE RESET
REMOTE LOCATE

40 40
A! 4 /
4 2. 42
43 43

o
SWITCH SHOW A/ IN MASTER PO ,17/ ON

I
I

interface Cable for AutoLock to JH-110A — RTZ
26C102
JH-110AFigure 69 Page 10-39
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TRIM WASHER,GUIDE POST
MC 26OOSO622-OO
2 REQ'D.

SCRAPE FILTER Assy.
ASA 2 600D0689-02.

8-32 X ‘/2"LG.4 '/ Z" TAPE
ALLEN FLATHD 5CR .
3 REQ'D.

0
BRIDGE PLATE,TAPE HEAD
MC 2600 D06 9 B -04

- 8-32 ALLEN SOCKET HD. SCR.
(2 ) REQ'D*I '/4 ' LG. ( ,M" )
(2 ) REQ'D.- 1 '/2"LG. ( '/z ")

I

k

SCRAPE
FILTER ASSX

ASA2600 D06 69 -OI•/4“ TAPE.

3/8 - 32 HEX NUT
2 REQ'D,

6-32 X^8 LG.
8-32 X 3/8 LG.
ALLEN SET SCR.
3 REQ 'D.

ALLEN FLATHD. SCR
6 REQ'D.

GUIDE POST
MC 2600BO220 -I ( '/A* )
MC2600BO220-2 ( */2 ")

PLATE,HD.CAM
MC26OO 0O2I7-I I
2 REQ’D.

SCREW RETAINER WA5HER
MC 2600 B0107-60
2 REQ'D
TOOL REQUIRED FOR ASS’/.: FX2600C0234-0I

* -O r ASSEMBLYyon '/4." TAPE.

*-02 ASSEMBLY*,« '̂ ‘TAPE.BLOCK,HD. MTG.-
MC 26000OZIS-OO
2 REQ'D.

4-40 X '/2"LG.
RD.HD.SCR
2 REQ' D.

MOD. CAM PLATE
MC 2600B06B2-00 MOD. MTG. BLOCK
I REQ'D. MC 2600B06ÔI-00

I REQ'D.
DISC,PRESSURE
MC 260000225-00

4-40 X 3/16 “
CONE-POINTALLEN
SET SCR. 3 REQ'D.

3 REQ'D.
Head Assembly Pictorial

JH-110AFigure 81 Page 10-41
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CAP, PlMCH ROLLER
36B363 SCREW"̂

S«UDERHEAD (£)
Ô-33 K 3^’*

FSRACVCET,-
PLUMPER STOP- <£> -33 * '/3 ' ALLEN SET SCREW

( tOCTlTE) Z4>BS5&

PlfslCH ROLLER
36B350

SOLEMO \ÛSHA.PT, P \MCH ROLLER
PIMCK ROLLER36BSS3

35C 104 -2_

COTTER—PIM N

WA.SHER.

DECK, PLATE
Rocs,

SOLEMOlD PvJUL»

36B355

SCREW,3\MDEP>HEAD (3)
8* 32 ^ ẑ " (l îTO DECK)

PIWCH ^OLLE3 ASSY
2GC403“1

SPRING.,
COMPRESSION* RETURNT

363351 V
s

SOCKET HD.SCR-EW
8- 33 *.75LG
3 REQD ARM î

PINJCH ROLLER
34.0363

PULTE,
SOLEMOlD MTG.,

2<bS5R /
SCREW;

FLAT HE\D (4) UMDERCur
B- 33 * Vt\ '

SCREW; ^ALLEM SOCKE
B-33 * \ M

NUT,-
ELASTIC

10-33 Pinch Roller Assembly Pictorial
JH-110A

3PRIMÛ -,co/ .̂ppei t> fONi TENJSIONINCJ Figure 82 Page 10-4333B16*4
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SCREW, Ô - S2 * V4 (Z ) wÆ RETÊMMIMCb ^AlMCj^(4 REQ.O PF« ŜS'i)

PL/kTE,Z<bSZ45- ZIPLATE,
'EC.&Z45 - t l

|/^^ ©

WARMER,PLASTIC—
ZC.BZ-4Ô I

WASHER , PLASTIC, Z6BZ4ÖPl N, D\ FFE RENTI/AL.
ZC.BZ51 l

;P l M,
RIGHT ARW 2&B253

D PiM, LEFT AR/A T \E
ZGBZ52<

\ a
SCREW,

ALLEM SOCKET HD.
Ö-S-2 K V-4 ’'

i.\ 11
SPR'MCi , OlFF.
ZGB24Z

iI i—
» SCREW, ALLEM SOCKET HD.

6-St ^ 3/4 n
l
IWASHER, -

FLAT
•»

Ii

i
O

i
WASHER,FLATSCREW,

6-SZ. ô̂ SH. ", IoO • I/CAr\ , OUT'STOP
EC.B24Q

5 I O

I
I

O
ARAA, LEFT- l— ARAA 7 RIGHT

- Zr i
i
!
I

PiNJAPE LIFTER
‘Z-&BZ54

PIM , AAAN1UAC
EGBZ4S

g

PIM,
TAPE LIFTER

7.6BZ54 Lifter Assembly Pictorial
JH-110AFigure 83 Page 10-45
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5CREW, ÔIMDE.R HO.
A -AO * VAPOST> 2^3373-

PLATE. . SPRIMCA CLA.WP

5CREWr
£> -3Z * V* '

SCREW ^ A.LLEN SOCKET HO.
4 -4 0 * ' /? " .S> C.R. vO ï»KiOER

/ 4-40

A^MCiLE) SNJ \RE AOl,

2CB311"!

SKA.ÇT
2C.BB1I

WABUER ^ FiBER ZkBBlö
"Z-CBETM

BALLBEARIUS. Boß
GU*W INTERMA.U “c" RlWGi

IRR * -5000 - X.(4.-2.
CFLA. BEARINKC)

aOSHIIMS,FUANleiE.O
24= BBTO

SPWUCä.WIRE
("4 BTRACNIO'̂ -)PI-ATEJTVAR.EA.DED

tC=B5T7-l

- IMTERKJAL. "C." R.tM <A IRR*aOÛO-K 4=î( FLA. BEARIM<E)QAB>VA ROT

- BAL-LBEAR^NUE R3°l?EaMBOÖ O.NAN1

SPRvtvlG.,L_OAD \ NJC^LEE * V_C.- O24C.-1
I

J

2-G.BSÔè Dancer Arm Assembly Pictorial
JH-110AFigure 84 Page 10-47
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e-32 x 1/2 ALLEN SOCKET
FLATMEAD SCREW, 3

STANDARD
TURNTABLE AS5Y-

/AS 2.600BOI98-0J
["STATIC DISCHARGE
SCREW PART OF_ A5260Ö BOI9S"OI

I * SHIM,MC2600B0022"*QUANTITY AS REQUIRED.
“03.005 THK,.0l0 THK,.020 THK

III I

- 0 2I - OI I-AVAILABLE
<±>
ct>

!

AREEL MOTOR ASSY
AS2600CO 9 M-OO
( INCLUDES MOTOR SP7iOOC1002-00

HUB,TURNTABLE MTG.-MC26006 OOl 8-01
A5SEMBLED USING FIXTURE F X 2600C0911-00.)

I

»

I /2” HEX STANDOFF(3)
SP7100 4005 7-00

MC 2600 B0401- 00

SETSCREW.
ALLEN SOCKET£6-32 X •4-40 X l/fi LGSO. H

TACH HARNESS
WD 2600DO666 HP-12 5UPPLV
WD 2600DO666HP-15 TAKE UP

BRACKET, BRAKE MT&-

MC2600BOO*76 - 01 LEFT
MC26 OOB 0076 - OZ RIGHT

ft ALLEN SCREW
4-40 HEX NUT^ BT HQ 4-40 / /2 LG

G-32 X 1/4 Lô
BD. HD.

G-32 X 3/6 LG
BD. HD.

ROLL PIN
3/32 DIA * 7/16 LGBRAKE HUB,

MC 2600ß0016-00
SETSCREW. ALLEN SOCKET

8'32 x 1/4- LG

TACH ASSY
AS 2.60060303-00

NOTE: APPLY "LIGHT" LUBRICANT
TO ALL MOVING PARTS. BRAKE BANDASSX

A5 2 6OOC0I9 7-M
SHAFT

MC Zé00 B 0077 *00
RETAINING RING
iRRsF 1000-12 SOLENOID,

SP1OOOB0151 -OO
4-40 HEX NUT

RETAINING RING, lRR ** IOOO- l2
STUD

MC 2600B0I29-0O

SPRING. BRAKE TENSION
LEE-0I6 A -1M W

PIN
MC 2600 B00Ô0- 0 I Brake Assembly Pictorial

JH-110A
PLATE

MC2600BOO 76 -00 Figure 85 Page 10-49
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(Z) *4-40 HEX MUT
£S»AAl-U PATTERM^

(Z.') LOCK. WASHER
«M INTERM^

I

FEUT WASHER ZC.BETB(O
TIE PLATE
2<o. B2 <i=e.

BUSHISJCâ OuIDE I

26=>B t i l

BRACKET
20B20B

iREVAIMIMG» RlNjCâ,

IR R *|ooû-i-2
5HIELD, AAU- AAETAL ZCBZfcB
CCENKENIT TO 26»BZd»4)

SHiEuCi A.LUAA.
ZC» BZC> 4ZC> BZOl

BRACKET
24.BU4»

N FELT V/AZ>HER ZOsEZTS
ON NiOTE.:

(^) APPUX LÎ HT" LUBRICATE.
To A.LL MovUH<3, PARTE»

SRRIMGV DETECT
SPTAlCe,

y
Rot),

AAAMUAL HAMCOUE.
ZC,BZTZ Shield Assembly Pictorial

JH- nOAFigure 86 Page 10-51
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— COVER
25 -590 - 1

4-40 HEX NUT ( 2)

3 - 48 X 3/|6 BHS

ASSEMBLY
25-0287

SERVO MOTOR
25-0129 -01

I
25-0282-01

HUB STROBE MTG
I

- ALLEN BUTTON HEAD
4 -40X>4 AHS

SHIELD CAN
25-0502-00

Ir
SPACERS 25-285

(4)

— 25-0291-01
CAM PLATE ASSY.

k
3- 48X>4FHS BRASS

IJ

o

ALLEN „
10 -32X^ SOCKET HEAD
CAP STAINLESS STEEL'1

CAN 25 -283-01

Capstan Motor & Tach Assembly Pictorial
Figure 87 JH-110A Page 10-53L
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SPARE PARTS
The following four lists of spare parts are organized for four levels of support activity. List No.1
is composed principally of the active components most often used. These are sometimes dif-
ficult to secure locally.

List No. 2 is the additional parts which we consider to be minimum for in-house repair depart-
ments.

List No. 3 is the additional parts which may be needed for emergency repair when time is an im-
portant factor.

List No. 4 is the optional parts which may be carried by the in-house repair department which is
oriented toward heavy support of many machines.

Spare Parts List No. 1 (Active components most used)

Quantity DescriptionQuantity Description

7400NPC-139
P1086
2N5681-S39568
2N5679-S39569
2N2270
2N5783
2N3053
2N4249
2N3055-H
2N4360
2N4354
P1215E
LM309KC-5
LM340KC-18
LM320KC-18
LM340KC-15
LM320KC-15
1N4004
1N5252B-24V
1N5231B-5.1V
1N34
1N914
1N5241-11V
1N5245B-15V
UCTE-5-5V
1N5243-13V

14
740214
740813
740413
741012
74202 1

1 74322
74COON
741CP
75454
2003P

1 1
44

1 1
41

742612
1 741221

742711
749311

1 74121
74123

1
11
1 74954

74901 1
TL081CP
NE566
MC1741-SCPI
TL084CN
2003M
1H5011
74192
74193
0.18-QHM 10%-2WW

21
12
12
11
22
21
11
174471

0.15-QHM 10%-3WW 21

Spare Parts List No. 2 (Minimum lor in-house repairs)

L41-1-0-000A Amber LED
L41-4-0-000A Grn LED
F4UEE Sw
MST-105D Sw
SWA-0007 Sw
SWA-0006 Sw

2HC4E-24VDC Relay
K4E24V-9 Relay
OPB-1034 Tape Sensor
OPB-125 Count Sensor
7387-PS Lamp
01-903 Lamp

1
21
11
21
18
14

Page 111JH -110A



CH8373-K7 Sw
MDL-4 Fuse
F2UEE Sw
PCA2700B0053 Ext. Bd.

101-121 Sw
01-151 Sw
L41-2-0-000A Red LED
PCA2700B0051 Ext. Bd.
PCA2700B0052 Ext. Bd.

1
21
22
11

1

Spare Parts List No. 3 (Emergency repairs)

Record Board
Bias Board
Buss Board W/Oscillator
JH-110 Chimney
VU Meter
Pinch Roller
Beckman Tach Generator

1Control Logic Board
Phase Locked Loop Board
Lamp Driver Board
Analog Torque Board
Brake Solenoid Driver
Reproduce Board

1
11
11
11
11
11
1

Spare Parts List No. 4 (Optional parts for heavy support)

Molex Crimp tool
Selection of Molex Strips
Mother Board Assembly
Black Knobs
Black FM Black Buttons
Head Stack Mounting
JH-110 Power Supply
VA inch Roller Guide
VT. inch Roller Guide
MVC Assembly

1RTZ Assembly
Logic Annunciator
Capstan Motor W/Tach
Torque Motor W/Tach
Tape Lifter Solenoid
Brake Solenoid
Pinch Roller Solenoid
Reference Switch
Speed Switch
Vari Speed Potentiometer
Dancer Arm Dash Potentiometer

1
11
11
21
21
11
11
11
11
11

1

When ordering a PC board to replace an existing board or to use as a spare, be sure to specify:

Product
PC board function
PC board No.
Revision letter _

JH-110APage 11 -2
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12.0 UPGRADING K îTS
MCI builds 5 systems in the JH-110 Series of Professional Tape Recorders— the JH-110A,
JH-110A-14, JH-110A-8, JH-110M, and JH-110BC. Refer to Section 2.8, page 2-5 for details. Most
of these systems are available in various track configurations and can be converted or upgrad-
ed to any other model with the exception that the transport size may not be changed, e.g. a JH
110A or a JH-110A-14 can be changed as follows. A mono, play only, unmounted may be chang-
ed to a 4 track, record and play in a variable profile cabinet. This conversion may be done in the
field by buying the necessary add-on components. Exceptions are:

A. JH-110A-8 which can only be changed to a 4 track on Vfe" tape (kit JH-110A-8/4-C/K).
B. JH-110BC which is a stereo recorder only.
C. JH-110M which can only be upgraded from a mono system to a stereo system.

MCl's Customer Service Department can furnish Upgrading Kits to make model changes.

NOTE:
WHENEVER POSSIBLE, COMPONENTS AND ASSEMBLIES SHIPPED FOR UPGRADING A
MACHINE ARE PRE-ADJUSTED AND PRE-ALIGNED AT THE FACTORY.

12.1 UPGRADING A MONO MACHINE TO A STEREO MACHINE

No change in tape width.

Parts needed:
1 — Repro Board
1 — Record Board
1 — Bias Board
1 — Record/Play Mother Board
1 — 2 Track Head Assembly
1 — Stereo Head Cable

Installation
1. Be sure power is turned OFF.
2. Remove the filler panel from the electronics drawer.
3. Install the new Mother Board, being very careful to make proper plug-in connections to tne

Strip board at the rear.
4. Mount the Mother board by installing the four 4/40 screws through the board into the stand-

offs provided.
5. Install the two 6/32 Allen Head screws through the new front panel.
6. Remove mono head cable and replace with newly supplied stereo head cable.
7. Remove the Mono Head assembly by loosening the two Allen screws which run through the

Fixed Tape Guides.
8. Install the new Head assembly.

IN ALL THE ABOVE STEPS, COPY CAREFULLY THE EXISTING CHANNEL.

12.2 UPGRADING A 2 TRACK MACHINE TO A 4 TRACK MACHINE

Changing from 1/4 inch tape to V2 inch tape.

Parts needed.
1 — Drawer assembly with 2 tracks of Record/Play electronics.

Included in this assembly are:
1 — Mechanical drawer assembly
2 — Audio Mother Board assemblies
1 — Strip Board less oscillator

JH - 1WA Page 12 I



2 — Record Boards
2 — Repro Boards
2 — Bias Boards
2 — Front panel assemblies

1 — 4 track Head assembly
2 — Vz inch Roller Guides
1 — Power Supply to Electronics cable
1 — 4 channel head cable assembly

Installation
1. Be sure power is turned OFF.
2. Remove the lower filler panels from the cabinet.
3. Install the new Electronics Drawer assembly. This assembly will have been completely

checked and aligned.
4. Remove existing head cable and install newly supplied 4 channel head cable.
5. Remove the 2 track Head assembly by loosening the two Allen screws which run through

the Fixed Tape Guides.
6. Install the new 4 track Head assembly.
7. Remove the two VA inch Roller Guides.
8. Install the two new Vz inch Roller Guides.
9. Install the Power Supply to the Electronics Cable to the new drawer.

IN ALL THE ABOVE STEPS, COPY CAREFULLY THE EXISTING CHANNELS.

NOTE:
It is considered advisable that Head Wrap adjustments be checked after installation of any
Upgrading Kit. This adjustment is covered fully in the Maintenance Section (5) of this manual.

12.3 INSTALLING ADDITIONAL PLAY HEAD & PLAY ONLY CHANNEL

Parts Needed
1 — Mono or 2 track head nest assembly including head and mounting blocks
1 — Single channel play only electronics (Bias and Record Boards deleted)
1 — 4 channel head cable assembly

OR
1 — Drawer assembly with 2 tracks play only electronics.
1 — 4 channel head cable assembly

Installation

The Head Nest must be installed in your existing Head assembly. Refer to page 10-47 for a pic-
torial assembly drawing.

The electronics and head cables are installed in the same way as described above in sections
12.1 and 12.2.
Head height, Azimuth, and Wrap adjustments must be checked after this installation. Instruc-
tions are included in the Maintenance section (5) of this manual.

Electronic adjustments will have been made before the Kit is shipped to you.

JH- 110APage 12 2
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UNPACKING AND ASSEMBLY INSTRUCTIONS
UNPACKING AND ASSEMBLY WORK SHOULD BE DONE BY MCI APPROVED DEALERS ONLY.

CAUTION:
DO NOT REMOVE this tape recording system from the shipping cartons except in the manner
and in the order described in these instructions:

STEP 1
Open the SMALL carton. It should contain:

A manual
A power cable
Small options which have not been installed on the machine.

STEP 2
Cut the four straps on the LARGE carton. Slit the sealing tape on the carton seams. Open and
remove all ethafoam padding. Bend flaps downward and lift carton STRAIGHT UP. DO NOT
ATTEMPT TO REMOVE CARTON WITHOUT FIRST OPENING AND REMOVING PACKING
MATERIAL. Lift machine from skid and shipping base.

STEP 3
Stand the machine on its casters.
STEP 4
Check the power selector switch and fuse. Set the correct switch position for your supply
voltage. Be sure that the fuse is the correct value:

Switch Position
100V
110V
220V

Fuse
MDL 4 Amp
MDL 4 Amp
MDL 2 Amp

The JH-110A without a variable profile cabinet is shipped with mounting hardware.

JH - 110A Page 13 1
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