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JH-110 SCHEMATIC CHANGES

Schematic SC25E600, Phase Locked Loop Board, page 3-19
IC9 no longer in circuit, jumper from pin 5 to pin 8

change C7 from .0033/tf to .0027^rfchange R32 from 240 ohms to 120 ohms

change IC16 from 7402 to 74C02
change IC19 from 7427 to 74LS27

1.

Schematic SC26D001, Analog Torque Board, page 3-21
For 110-14 Hi/Lo (-25) Table of Optional/Variable components

change R92 from 8.2k to 3.6k ohms

2.

For Option 7 only:

Schematic SC27D055, Bias and Erase Board, page 5-13
change R74 to 12k ohms
change C35 to 2200pf
change Ll to 910^Hadd a 470pf cap from plug 7, pin 9 (Bias Hi) to ground

3.

Schematic SC2700C0059, Monitor Amp Board, page 5-25
change C13 & C16 from 15MF35V-CTAIO to 22MF25V-CLY4.

Schematic SC26D033 (page 6-3) and SC26D027 (page 6-5)
Power Supply & Motor Driver Board

change R24 & R25 from 470k to 330k on both schematics

5.

Schematic SC26B1008, Electronic Flutter Damper Board, page 3-256.

change C103 from .047/250 to .1/250.

Schematic SC25B287, Capstan Tachometer Board, page 3-357.

change R2 from 3.3 megohm to 1.3 megohm,
add a 1.3 megohm fron Pin 1, ICI to ground.
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The JH-110 Series includes the following systems:

the JH-110B System — 101/2” reel — 1, 2 and 4 track — Va” and Vi” tape

the JH-110B-14 System — 14” reel — 1, 2 and 4 track — Va” and Vi” tape

the JH-110C-8 System — 101/2” reel — 8 track — 1” tape

the JH-110BC System — 30cm reel - DIN stereo broadcast recorder

the JH-110BX System — 101/2” reel — 1 or 2 track broadcast recorder

the JH-110M System — 14” reel — disc mastering reproducer
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SECTION I
INTRODUCTION

!..
1.1 General Information external source or by a variable internal source for

operation at non-standard speeds.
The JH-110 series of professional tape recorders
consists of a wide range of models designed for a
variety of applications. Models are available for
use with 1/4 inch, 1/2 inch, and one inch magnetic
tape, for mono, stereo, 4-track, and 8-track
recordings. All models accommodate 10-1/2 inch
or smaller metal or plastic reels; some models ac-
commodate up to 14 inch reels. DIN hub adapters
can be used with any model.

There are two cabinet styles for the JH-110B, the
variable profile cabinet and the high profile
cabinet. The variable profile cabinet houses from
one to four channels of record/playback elec-
tronics, the transport, and its power supply. The
high profile cabinet houses from one to eight
channels of record/playback electronics, the
transport, and its power supply.

JH-110B tape recorders are available in two tape
speed ranges. High speed transports operate at
7-1/2, 15, and 30 inches per second (19, 38, and 76
cm/s); low speed transports operate at 3-3/4, 7-1/2,
and 15 inches per second (9-1/2, 19, and 38 cm/s).
Changing the speed of the transport automatically
selects the proper audio equalization for that
speed. Tape speed can also be controlled by an

Both cabinets are mounted on casters for mobil-
ity. The record/playback audio electronics are
mounted in drawers and the transport base is
hinged, making all components easily accessible.
All models can also be ordered unmounted for in-
stallation in standard 19 inch equipment cabinets.
Cabinet dimensions and weights are given in
figures 1-1 and 1-2.
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23 1/2"
64cm

24 7/8"
63.25 cm
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37" 431/2"
110.5 cm

94cm

35"
88.9 cm* f

24"
61 cmf WEIGHT:

180 lbs. 2 Track
82 kg 0 0

218 lbs. 4 Track
99 kg TW27B-I4

Figure 1-1 Variable Profile Cabinet Dimensions

29”
73.66 cm

21 1/16”
53.58 cm 13 1/4”

33.66 cm
15 3/4”
40 cm

16 1/16"
40.8 cm

(4 TIERS) 4
9 1/19"
23 cm

(2 TIERS)

t
48 1/4”

122.56 cm
(2 TIERS)

7 11/16”
19.53 cm

55 1/4”
140.34 cm
(4 TIERS)

31 1/2”
80 cm

25 3/4"
65.4 cm

©.0 @WEIGHT:
282 lbs. 4 Track
128 kg

o
24”27 3/4"

70.49 cm 60.96 cm323 lbs. 8 Track
147 kg TW27B-I5

Figure 1-2 High Profile Cabinet Dimensions
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1.2 Transports the JH-110C-8 eight track transport
the JH-110BC DIN broadcast transport
the JH-110BX broadcast transport
the JH-110M disc mastering transport

There are basically six models of the JH-110B tape
transport:

the standard JH-110B 101/2 inch reel transport
the JH-110B-14 fourteen inch reel transport

There are a variety of options for each model to fit
the user’s specific needs.

DANCER ARM FLUTTER DAMPER
HELPS MEET RIGID FLUTTER SPECIFICATIONS
WHILE ALLOWING A RAPID START TIME

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

SOLID STATEPOWER CONTROLCIRCUITS
AND TTL LOGIC DYNAMIC BRAKING USED EX-
CLUSIVELY EXCEPT FOR FAIL SAFE BAND
BRAKES USED DURING TAPE BREAK OR POWER
FAILURE.

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

1SERVO CONTROLLED REEL MOTORS
DC TORQUE MOTORS PROVIDE CONSTANT
TAPE TENSION AT ALL SPEEDS AND CONTROL-
LED TENSION IN FAST MODES. SPACE AND
POWER PROVIDED FOR ANY REEL SIZE UP TO 14
INCHES..m \

\ QUICKCHANGE HEADSAND TAPE GUIDES
FOR FAST Vi INCH TO % INCH CONVERSION.

• TAPE BREAK SENSOR
SENSES TAPE BREAK OR END OF TAPE OP-
TICALLY. USES FOCUSED LIGHT EMITTING
DIODE AND INFRARED SENSOR TO INSURE IM-
MUNITY TO ROOM LIGHT.m
PHASE LOCKED CAPSTAN MOTOR
PROVIDES THE ULTIMATE IN ACCURATE LONG
TERM TAPE SPEED.TAPE SPEED IS NO LONGER
A FUNCTION OF LINE VOLTAGE OR FREQUEN-
CY. CAPSTAN SHAFT MACHINED FROM EX-
TREMELY HARD NON-MAGNETIC CERAMIC
MATERIAL

w

MANUAL VELOCITY CONTROL
MACHINE IN STOP MODE:

HOLDING JOYSTICK CAUSES TAPE TO
SHUTTLE IN EITHER DIRECTION AT ANY
SPEED SELECTED-WITH TAPE ON HEADS.

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

Jr>\v *
l¥ v

Xoç OÇÇ/C9

•i

EDIT BUTTON
HAND SPOOL EDIT FREES UP REEL MOTORS
ALLOWING TAPE TO BE MOVED BY HAND.
TAPE DUMP EDIT DISABLES TAKE UP REEL
SPILLING TAPE OFF RIGHT SIDE OF DECK.

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

TAPE SPEED SELECT
3 SPEED SWITCH SELECTS CORRECT EQ
FOR EACH SPEED.

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.-REFERENCE SELECTOR

VARIABLE-UPPER KNOB PERMITS VARIATION
IN TAPE SPEED.

FIXED — CRYSTAL CONTROLLED REFER-
ENCE FOR CAPSTAN SERVO.

EXTERNAL-WIDE RANGE SPEED CONTROL
USES 19.2kHz or ±5VDC CONTROL
SIGNAL INTERFACE FOR AUDIO-
AUDIO, AUDIO-VISUAL & AUDIO-
FILM EQUIPMENT.
FOR SLAVING DECK TO MCl’s
JH-45 SMPTE AUTOLOCK.

HEAD SHIELD CONTROL
TAPE LIFTERS
AUTOMATIC WITH MANUAL OVERRIDE.

RTZ III
DISPLAYS TAPE POSITION OR VELOCITY,
RETURNS TAPE TO ZERO OR ANY OF FOUR PRO-
GRAMMED POSITIONS.

SLAVE

—VARIABLE SPEED CONTROL

Figure 1-3 JH-110B Transport Deck
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1.2.1 JH-110B disable the tape tension servo allowing the reels
to be moved by hand without resistance from the
motors. The manual velocity control (MVC)
joystick gives complete control of the tape's mo-
tion and speed from either the stop mode or the
forward/rewind modes.

The JH-110B, shown in Figure 1-3, is the standard
model three speed playback and record tape
transport. Full width 1/4 inch, two track 1/4 inch,
and four track 1/2 inch tape versions are available.
All versions can use 3 inch to 10-1/2 inch metal or
plastic reels. A torque limit switch lowers the
starting torque of the reel motors for small reels or
for delicate tapes.

To facilitate head alignment and maintenance, the
heads are mounted on a precision machined head
bridge assembly. Loosening two hex screws
separates the head bridge from the transport
deck. Removing the head bridge does not affect
the head alignment. Swapping head assemblies
and roller guides quickly converts 1/2 inch tape
machines to 1/4 inch tape.

Available as standard equipment on all the
JH-110B decks is the RJZ III autolocator. The
autolocator returns the tape to the zero position,
or positions the tape at any of four programmable

I : positions. A LED display displays the tape posi-
tion in minutes and seconds of actual playback
time, or the tape speed in inches per second.

Standard head bridges contain three heads:
reproduce, record/cue and erase. Additional
mounting space is provided for a preview head
which may be ordered as an option. Tape lifters
move the tape away from the heads during the fast
forward and rewind modes to reduce head wear.

During playback and record modes, a ceramic
capstan and pinch roller arrangement controls the
tape speed. A phase locked loop servo system
drives the dc capstan motor. The servo locks the
capstan speed to a crystal oscillator reference. A
reference switch can alternatively select a voltage
controlled oscillator (VCO) or an external signal as
the reference for the phase locked loop. The VCO
allows variable capstan speed control for
operating at any speed 20% above or below the
standard speeds. The transport will accept either
a clock frequency (19.2 kHz) or a variable dc level
(-5 to +5 volts) as an external reference input.

The JH-110B mounts in the variable profile
cabinet; its dimensions are indicated in Figure
1-1. Specifications for the JH-110B are listed
in Table 1-1.
1.2.2 JH-110B-14

The JH-110B-14 contains all the features of the
JH-110B plus the capability of mounting 14 inch
reels. Three torque selection switches adjust the
reel motor torque for different size and weight
reels. The JH-110B-14 also mounts in the variable
profile cabinet.

Two servo controlled dc motors regulate the tape
tension, keeping it constant during all modes of
operation. An infrared tape load sensor brakes the
supply and take up reel motors at the end of roll,
when the tape breaks, or when the tape is remov-
ed from the sensor slot. An Edit switch can

Specifications for the JH-110B-14 are listed in
Table 1-1.
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TABLE 1-1 SPECIFICATIONS
JH-110B and JHHOB-14

Reel Size

JH-110B
JH-110B-14

3 to 101/2 inches
3 to 14 inches

NAB or EIA, plastic or metal
reels, DIN hubs optional

Tape Width

VA inch full width
VA inch 2 track
1/2 inch 4 track
Vi inch 2 track

NAB or DIN track separation

Tape Speeds

High Speed (Standard)
Fixed 7V2, 15, & 30 ips

(19, 38 & 76 cm/s)
Phase locked loop dc
capstan controlled
referenced to fixed crystal
oscillator or variable
VCO output

Variable 6 to 36 ips
(15 to 91 cm/s)

Low Speed (Option)
Fixed 3%, IVi & 15 ips

(9V2, 19 & 38 cm/s)

Variable 3 to 18 ips
(8 to 46 cm/s)

Long Term Speed Stability better than 0.02%

Tape Tension
VA inch
V2 inch

51/2 ±VA OZ.
5 3/A ± VA OZ.
at all speeds
beginning to end of reel

Measured between
capstan and roller guide

Start Time 900 msec @ 30 ips
500 msec @ 15 ips
500 msec @ 71/2 ips

To 0.1% DIN 45507 flutter
with 10I/2 inch reels

Rewind Time 110 sec for 2500 ft.
170 sec for 4800 ft.

Wow and Flutter 30 ips < 0.020%
15 ips < 0.030%
71/2 ips < 0.045%

DIN 45507 weighted
DIN 45507 weighted
DIN 45507 weighted
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TABLE 1-1 SPECIFICATIONS
(continued)

Frequency Range

Record/Reproduce
(Using Ampex 456 tape)

30 ips, AES
15 ips, NAB
7 Vz ips, NAB

40Hz to 28 kHz +0.75, -2dB
30Hz to 24 kHz +0.75, -2dB
30Hz to 20 kHz +0.75, -1.5dB

Signal to Noise* mono 2 track 4 track

Record/Reproduce
referenced to 510nWb/m

30 ips, AES
15 ips, NAB
71/2 ips, NAB

70 66 66
68 64 64
67 63 63

Weighted dB(A) 30 ips, AES
15 ips, NAB
7V2 ips, NAB

74 71 70I :
70 68 68
70 67 67

Harmonic Distortion*

1kHz fundamental
at 510 nWb/m

3rd harmonic 30 ips, AES
15 ips, NAB
7V2 ips, NAB

<0.35%
<0.52%
<1.6%

2nd harmonic 30 ips, AES
15 ips, NAB
7V2 ips, NAB

<0.10%
<0.10%
<0.10%

3rd harmonic
3% fluxivity level 30 ips, AES

15 ips, NAB
71/2 ips, NAB

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

Depth of Erasure
referenced to 250nWb/m better than 80 dB at 1 kHz

Bias and Erase Frequency

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

120 kHz

1.2.3 JH-110C-8
tion control switches which duplicate the func-
tions of the switches on the transport.
The JH-110C-8 uses the AutoLocator III mounted
directly above the remote unit rather than the
deck-mounted RTZ III. The AutoLocator III pro-
vides additional memories, a repeat function, and
variable tape speed control.

The JH-110C-8 is the eight track version of the
JH-110B. This transport uses one inch wide re-
cording tape mounted on 10-1/2 inch or smaller
reels. Monitor input and record ready status for
each channel can be selected from the remote
control unit or from the audio front panel swit-
ches. The remote control unit also contains mo-
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trol unit mount on the JH-20 accessory stand and
connect to the transport via a 35-foot cable
harness.

The JH-110C-8 mounts in the high profile cabinet;
its dimensions are indicated in Figure 1-2.
Specifications for the JH-110C-8 are listed in
Table 1-2. The AutoLocator III and the remote con-

TABLE 1-2 SPECIFICATIONS
JH-110C-8

101/2 inch maxReel Size

Optional Vz inch 4-trackTape Width 1 inch 8-track

Tape Speeds

7V2, 15, & 30 ips
(19, 38 & 76 cm/s)

Phase locked loop
dc capstan control
referenced to fixed
crystal oscillator
or variable VCO

Fixed

Variable 6 to 36 ips
(15 to 91 cm/s)

Long Term Speed Stability better than 0.02%

Tape Tension 6 ± Ÿ4 oz.
at all tape speeds
beginning to end of reel

Measured between
capstan and roller guide

900 msec @ 30 ips
500 msec @ 15 ips
500 msec @ 7Vz ips

To 0.1% DIN 45507 flutter
with 101/2 inch reels

Start Time

Rewind Time 110 sec for 2500 ft.
Wow and Flutter 30 ips < 0.015%

15 ips < 0.020%
7V2 ips < 0.030%

DIN 45507 weighted
DIN 45507 weighted
DIN 45507 weighted

Frequency Range

40Hz to 28 kHz +0.75, -2dB
30Hz to 24 kHz. +0.75, -2dB
30Hz to 20 kHz +0.75, -1.5dB

Record/Reproduce
(Using Ampex 456 tape)

30 ips, AES
15 ips, NAB
7V2 ips, NAB

4/8 TrackSignal to Noise*

30 ips, AES
15 ips, NAB
7V2 ips, NAB

Record/Reproduce
referenced to 510nWb/m

66
64
63

30 ips, AES
15 ips, NAB
71/2 ips, NAB

70Weighted dB(A)
68
67
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TABLE 1-2 SPECIFICATIONS
(continued)

Harmonic Distortion*

1kHz fundamental
at 510 nWb/m

3rd harmonic 30 ips, AES
15 ips, NAB
7V2 ips, NAB

<0.35%
<0.52%
<1.6%

2nd harmonic 30 ips, AES
15 ips, NAB
7V2 ips, NAB

<0.10%
<0.10%
<0.10%v

3rd harmonic
3% fluxivity level 30 ips, AES

15 ips, NAB
71/2 ips, NAB

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

Depth of Erasure
referenced to 250nWb/m better than 80 dB at 1 kHz

Bias and Erase Frequency 120 kHz

* Typical values given. Specifications are largely dependent on tape formulation. Also, the perfor-
mance of any particular type of tape varies from batch to batch.
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1.2.5 JH-110BX1.2.4 JH-110BC

The JH-110BX is a two-speed (71/2, 15 ips)
playback and record tape deck designed for
broadcast applications. It uses 1/4-inch recording
tape on reels up to IOV2 inches in diameter. Both
monaural and two-track versions are available.
The RTZ III is standard equipment on the
JH-110BX.

The JH-110BC is a two speed playback and record
broadcast tape deck. It can be operated in either
DIN stereo or mono modes. The broadcast deck
uses 1/4 inch recording tape and will accom-
modate any size reel or platter up to 30 cm in
diameter. Built-in tape scissors ancla tape marker
are included for editing.

This transport comes equipped with audio
electronics similar to the standard JH-110B elec-
tronics. The JH-110BX does not include cue (sync)
reproduce mode or instant NAB/IEC standard
switching.

This transport is equipped with the broadcast ver-
sion audio electronic drawers which include a
monitor amplifier and speaker. Standard equip-
ment also includes the RTZ III autolocator.

TSpecifications for the JH-110BC are listed in Table Specifications for the JH-110BX are comparable
to the JH-110B.1-3.

Figure 1-4 JH-110BC Transport
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TABLE 1-3 SPECIFICATIONS
JH-110BC

DIN hubs standard30 cm max DINReel Size

3 to 11% inch ElA or NAB Reel locks optional

1/4 inch 2-track DIN stereoTape Width

Tape Speeds

7V2 and15 ips
(19 and 38 cm/s)

Phase locked loop
dc capstan control
referenced to fixed
crystal oscillator
or variable VCO

Fixed

Variable 2 to 22 ips
(5 to 56 cm/s)

Long Term Speed Stability better than 0.02%

Measured between
capstan and roller guide

Tape Tension 51/2 ±1/4 oz.
at all tape speeds
beginning to end of reel

500 msec @ 15 ips
500 msec @ IVi ips

To 0.1% DIN 45507 flutter
with IOV2 inch reels

Start Time

110 sec for 2500 ft.
170 sec for 4800 ft.

Rewind Time

Wow and Flutter 15 ips < 0.030% DIN 45507 weighted
71/2 ips < 0.045% DIN 45507 weighted

Frequency Range

30Hz to 20 kHz +0.75, -2dB
30Hz to 18 kHz +0.75, -1.5dB

Record/Reproduce
(Using Ampex 456 tape)

15 ips, IEC
7V2 ips, IEC

Signal to Noise* stereomono

15 ips, IEC
71/2 ips, IEC

Record/Reproduce
referenced to 510nWb/m

65 64
6263

Weighted dB(A) 15 ips, IEC
71/2 ips, IEC

6972
68 66

15 ips, IEC
71/2 ips, IEC

60Weighted CCIR 468 62
58 56
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TABLE 1-3 SPECIFICATIONS
(continued)

Harmonie Distortion*

1kHz fundamental
at 510 nWb/m

15 ips, IEC
7V2 ips, IEC

3rd harmonic <0.52%
<1.6%

2nd harmonic 15 ips, IEC
71/2 ips, IEC

<0.10%
<0.10%

*0;.,:
3rd harmonic
3% fluxivity level 1020nWb/m

1000nWb/m
15 ips, IEC
71/2 Ips, IEC

Depth of Erasure
referenced to 250nWb/m better than 80 dB at 1 kHz

Bias and Erase Frequency 120 kHz

* Typical values given. Specifications are largely dependent on tape formulation. Also, the perfor-
mance of any particular type of tape varies from batch to batch.
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1.2.6 JH-110M tape speeds.

The fast motion limit potentiometer limits the
maximum tape speed in the fast forward and re-
wind modes for gentler spooling. The RTZ HIM,
along with the standard locating functions, stores
positions for groove expansion, banding, and end
of disc lead-out functions.

The JH-110M is a three speed disc mastering deck
intended for use with full and half revolution delay
disc mastering systems. In addition to the stan-
dard JH-110B features, the mastering deck in-
cludes a tape delay, a fast motion limit control,
and an enhanced RTZ HIM autolocator. Several
tape roller guides provide time delays between the
two playback heads. The tape path around these
roller guides can insert a half or full revolution
delay for 33-1/3 or 45 rpm discs at any of the three

The JH-110M is available in 1/4 inch stereo and
mono versions. Specifications for the JH-110M
are listed in Tables 1-4.

Figure 1-5 JH-110M Transport
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TABLE 1-4 SPECIFICATIONS
JH-110M

Reel Size 3 to 14 inch NAB or EIA

Tape Width 1/4 inch full width
1/4 inch 2 track NAB
1/4 inch 2 track DIN
Vz inch 2 track

Tape Speeds

Fixed IVz , 15, & 30 ips
(19, 38 & 76 cm/s)

Phase locked loop dc
capstan control
referenced to fixed crystal
oscillator or variable
VCO.

I
Variable 5 to 45 ips

(13 to 114 cm/s)

Long Term Speed Stability better than 0.02%

Tape Tension 51/2 ±1/4 OZ. At all tape speeds
beginning to end of reel

Start Time 900 msec @ 30 ips
500 msec @ 15 ips
500 msec @ 7V2 ips

To 0.1% DIN 45507 flutter
with 101/2 inch reels

variable 110 sec to 111/2 min.
for 2500 ft.

Rewind Time

Wow and Flutter 30 ips < 0.020%
15 ips < 0.030%
71/2 ips < 0.045%

DIN 45507 weighted
DIN 45507 weighted
DIN 45507 weighted

Frequency Range

40Hz to 28 kHz +0.75, -2dB
30Hz to 24 kHz +0.75, -2dB
30Hz to 20 kHz '+0.75, -1.5dB

(Using Ampex 456 tape) 30 ips, AES
15 ips, NAB
IVz ips, NAB

Signal to Noise* 2 trackmono

30 ips, AES
15 ips, NAB
7Vi2 ips, NAB

7174
referenced to 510nWb/m 73 70

6871

Weighted dB(A) 30 ips, AES
15 ips, NAB
71/2 ips, NAB

87 84
81 78

7881
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TABLE 1-4 SPECIFICATIONS (continued)

Harmonie Distortion*

1kHz fundamental
at 510 nWb/m

3rd harmonie 30 ips, AES
15 ips, NAB
7Vz ips, NAB

<0.35%
<0.52%
<1.6%

2nd harmonie 30 ips, AES
15 ips, NAB
7Va ips, NAB

<0.10%
<0.10%
<0.10%

3rd harmonie
3% fluxivity level 30 ips, AES

15 ips, NAB
IVz ips, NAB

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

Delays
Max delay time 54 inch (137cm)

delay Loop
30 ips
15 ips
71/2 ips
3% ips

1.8 sec.
3.6 sec.
7.2 sec.

14.4 sec.
6.3 inch (16 cm)
delay loop
Delay may be set for
several values between
min and max.

Min delay time 30 ips
15 ips
71/2 ips
3% ips

0.21 sec.
0.46 sec.
0.84 sec.

1.68 sec.

331/a RPM
(1.8 sec)

30 ips 54 ±.2 in.
137 ±.5cm

15 ips 27 ±.2 in.
68.6 ±.5cm

71/2 ips 13.5 ±.2 in.
34.3 ±.5cm

45 RPM
(1.33 sec)
40 ±.2 in.
101.6 ±.5cm
20 ±.2 in
50.8 ±.5cm
10 ±.2 in.
25.4 ±.5cm

1 Revolution
Delay (Capps
or Scully)

33 Va RPM
(0.9 sec)

30 ips 27 ±.2 in.
68.5 ±.5cm

15 ips 13.5 ±.2 in.
34.3 ±.5cm

71/2 ips 6.7 ±.2 in.
17.1 ±.5cm

45 RPM
(0.66 sec)
20 ±.2 in.
50.8 ±.5cm
10 ±.2 in.
25.4 ±.5cm
5 ±.2 in.
12.7 ±.5cm

1/2 Revolution
Delay (Neumann)

* Typical values given. Specifications are largely dependent on tape formulation. Also, the perfor-
mance of any particular type of tape varies from batch to batch.
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Figure 1-6 Audio Panel

1.3 Audio Electronics ports the meter and switches, and a Mother Board,
which forms the bottom of the assembly. The I/O,
Record, Reproduce, and Bias circuit boards are
plug in modules which mount directly onto the
Mother Board. The channel electronics can be
easily removed from the drawer by removing two
screws in the front panel and four screws in the
Mother Board. All connections to the Mother
Board are made via plug in connectors. SinGe all
the channel electronics are identical, modules
can be swapped from channel to channel for
troubleshooting or maintenance purposes.

1.3.1 Standard Audio Electronics
(JH-110B,-14,-8)

The standard JH-110B audio electronics are
housed inside a 3-1/2 by 17-3/4 by 12-1/8 inch
drawer (8.9x45.1x30,8 cm^Each drawer holds two
channels of audio electronics. Single track op-
tions contain one channel mounted in the left side
and a blank panel covering the right side of the
drawer. Variable profile cabinets hold one or two
drawers; high profile cabinets hold two or four.
These drawers extend from the cabinets on
latching slide rails for access to the audio printed
circuit boards and components. Audio input, out-
put, and power connectors are located at the rear
of the drawers. The drawers can be extended on
their slide rails without disconnecting any cables.

Switches on the Repro and Record Modules
select either NAB or IEC standard equalization.
When properly aligned to specifications the
equalization standards can be switched without
any realignment necessary.
Specifications for the standard audio electronics
are listed in Table 1-5.Each channel consists of a front panel, which sup-
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1.3.2 Broadcast Audio Electronics
(JH-110BC)

modules playback and record at preset levels
only, there are no repro or record level controls on
the broadcast front panel. Also, since this is a two
speed transport, the Repro and Record Modules
contain only high and low speed equalization net-
works.

The broadcast audio electronics mount in two
drawers similar to the standard audio electronics.
The bottom drawer contains two channels of
audio electronics, similar to the standard audio
electronics. The top drawer contains the monitor
amplifier and speaker plus the controls and
meters.

Specifications for the broadcast audio electronics
are listed in Table 1-6.

1.3.3 Broadcast Audio Electronics
(JH-110BX)Two track stereo or mono playback/record modes

are switch selectable. The monaural mode
records the left line input onto both right and left
tracks. In repro both traçks are summed together
and applied to the left line output.

The JH-110BX audio electronics is similar to the
standard audio electronics. It consists of either
one or two channels mounted in a single drawer.
Equalization is provided for two speeds, it is not
instant standard switchable like the standard ver-
sion. These electronics do not contain any cue
mode repro circuitry. In addition to the audio elec-
tronics drawer, the JH-110BX can be ordered with
an optional monitor amplifier drawer. This option
provides a built in speaker and a headphone jack
for monitoring the deck’s output. A volume (level)

1 :

The Mother Board, I/O, and Bias Modules of the
broadcast deck are similar to the standard audio
modules. The Repro and Record Modules
however, are unique to this transport. These

TABLE 1-5
STANDARD AUDIO SPECIFICATIONS

Line Input TABLE 1-6
BROADCAST AUDIO SPECIFICATIONSLevel -15dBm to +24dBm

for 0 VU
Line Input

Input
Impedance Level -15dBm to +24dBm

for 0 VU
10 k ß balanced

Headroom 30dBm at clipping
Impedance 10 k ß bridging line

balancedLine Output

30dBm at clippingHeadroom+4dBm at 0 VULevel

Line OutputSource
Impedance 120 ß balanced

Level +6dBm at 0 VU
Maximum Output +24dBm at clipping

Source
Impedance 150 ß balanced,

transformer coupledEqualization

High Speed Low Speed Option
Maximum Output +24dBm at clipping

30 ips AES 15 ips NAB/IEC Equalization
15 ips NAB/IEC 7V2 ips NAB/IEC

15 ips NAB/IEC
7V2 ips NAB/IEC 3% ips NAB

7 Vz ips NAB/IEC
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Figure 1-7 Broadcast Audio Panel
switch on the front panel can select preset
equalization (NAB or IEC).

control and right/left/both switches are mounted
on the monitor's front panel.
1.3.4 Mastering Audio Electronics

(JH-110M)
The mastering deck audio electronics are
mounted in extendible drawers similar to the
standard audio electronics. Two identical chan-
nels fit into each drawer. The top drawer contains
the repro circuitry for the preview head, the bot-
tom drawer contains the repro circuitry for the
repro head. High frequency and low frequency
equalization controls for each of the three speeds
are provided on the front panel. Alternatively, a

The Mother Board and Repro Modules of the
mastering deck audio channels are similar to
those of the standard audio channels. Modules
unique to these audio electronics are the Front
Panel Equalization Board and an output only ver-
sion of the I/O Amplifier Module. Since this is a
reproduce only machine, there are no Bias or
Record Modules.

Specification for the mastering deck audio elec-
tronics are listed in Table 1-7.

Figure 1-8 Mastering Audio Panel
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on the tape to the left of the zero position, is in-
dicated by a flashing decimal point between the
minutes and seconds columns.TABLE 1-7

MASTERING AUDIO SPECIFICATIONS
Tape velocity is derived from pulses generated by
the capstan tachometer. The microprocessor
times the arrival of the capstan pulses, calculates
the velocity, and displays the velocity in inches
and hundredths of inches per second.

Line Output

Level +4dBm at 0 VU

Source
Impedance 120 Q Balanced The RTZ III can position the tape to zero or to a

pre-defined position stored in memory. There are
four memory locations for storing tape positions,
positive positions only. The autolocator returns
the tape to zero or to a stored position in either a
forward or reverse direction, from either a positive
or negative tape position. Tape positions can be
stored in the memory locations at any time using
switches on the display panel.

Maximum Output +24dBm at clipping

Equalization

i. : 30 ips AES with front panel variable control

15 ips NAB/IEC with front panel variable
control

7V2 ips NAB/IEC with front panel variable
control

MINUTES SECONDS
1.4 RTZ III and Autolocator III CLR TV!o oThe RTZ III autolocator is standard on all
JH-110Bs. The JH-110M transports are equipped
with the RTZ HIM autolocator which has additional
disc mastering control functions. The JH-110C
eight track deck uses the AutoLocator III,
mounted in a remote control unit. All three
locators are microprocessor controlled and have
the same accuracy and range specifications.
These specifications are listed in Table 1-8.

STO RTZ

C
SETo o o c o

1 2 3 4

Figure 1-9 RTZ III Panel

1.4.1 RTZ III

A microprocessor in the RTZ III executes
firmware-stored subroutines to perform three
basic functions: tape position display, tape veloci-
ty display, and reel motor control allowing reloca-
tion to any position on the tape.

MINUTES SECONDS
BND CLRo o
XPD STO

J OTape position is derived from pulses generated by
an optical transducer mounted under the left tape
roller guide. The microprocessor displays tape
position in minutes and seconds of record/-
playback time. Calculations are normalized to the
tape speed so that the display always indicates
actual record/playback time for any standard
speed selected. Negative time, that is, positions

OUT SET

O O' o o o o
1 2 3 4

Figure 1-10 RTZ HIM Panel
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1.4.3. AutoLocator Ml1.4.2 RTZ HIM

The AutoLocator III performs the same basic func-
tions as the RTZ III and has several additional
features. It contains ten position locate memories
and uses two LED position displays. One display
shows the tape position, the other shows the
desired locate position. Tape positions are loaded
into the display and the memory with a calculator
type keyboard.

The RTZ HIM, found in the JH-110M transports,
performs all the RTZ III functions plus three disc
lathe control functions. Twenty additional
memory locations are available for storing groove
expansion positions, band positions, and the end
of record lead out position. During playback the
RTZ HIM signals the disc lathe to perform the
desired expand, band, or lead out function when
the tape reaches the position stored in memory.
The display will read out all the function positions
stored in memory and indicate the number of
unused locations available.

The AutoLocator III also allows remote variable
speed control of the transport. In the variable
speed mode, the tape velocity function displays
both the tape speed and the number of semitones
of pitch change.TABLE 1-8

RTZ Ml and A/L III
SPECIFICATIONS'

11-.5 Power Supply
The JH-110PS power supply converts single phase
ac line voltage to the ac and regulated dc voltages
required by the tape transport and the audio elec-
tronics. The power supply mounts at the bottom
of cabinet and is secured by four alien head
screws.

Position Memories
RT III 4 locate memories

RTZ HIM 4 locate memories plus
20 lathe function
memories

Located on the front panel are the ON/OFF power
switch and an access door to the voltage
regulators. On the rear panel are the power con-
nectors and the fuse holder. The fuse holder plug
sets the transformer for use with a 100, 115, or 220
volt ac line input at either 50 or 60 Hz.

A/L III 10 locate memories

Position Range -99 min 59 sec
to +99 min 59 sec

Locator Accuracy ±1 sec accumulative
over 20 locates

Input power specifications for the JH-110PS are
listed in Table 1-9.Velocity Range 0 to 50 ips

Velocity Display
Accuracy ±0.01 ips

TABLE 1-9
INPUT POWER SPECIFICATIONS

INPUT VOLTAGE
(50-60HZ)

CURRENT
DRAW

POWER
DISSIPATION

HEAT
DISSIPATION FUSE TYPETOLERANCE

115v 4A S/B220W 750BTU/hr100v ±10% 2.2A

750BTU/hr 115v 4A S/B±10% 2.0A 220W115v

220v 2A S/B220W 750BTU/hr±10% 1.0A220v
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TABLE 1-10
ORDERING NUMBERS

DESCRIPTIONMODEL NUMBER

RECORDING SYSTEMS (includes RTZ III)

JH-110B-1-UM
JH-110B-1/2-UM

Monaural recorder 1A inch
Monaural recorder VA inch with additional two track playback head
and electronics
Two-track recorder 1A inch
Two-track recorder 1A inch with additional monaural playback head
and electronics
Two-track recorder 1A inch with additional VA track stereo playback
head and electronics
Four-track recorder V2 inch
Monaural recorder 1A inch, 14 inch reels
Monaural recorder 1A inch with additional two-track playback head
and electronics, 14 inch reels
Two-track recorder VA inch, 14 inch reels
Two-track recorder 1/4 inch with additional monaural playback head
and electronics, 14 inch reels
Two-track recorder VA inch with additional VA track stereo playback
head and electronics, 14 inch reels
Four-track recorder V2 inch, 14 inch reels
Eight-track , 1 inch, IOV2 inch reels

JH-110B-2-UM
JH-110B-2/1-PB-UM

JH-110B-2/2-PB-UM

1 JH-110B-4-UM ,
JH-110B-14-1-UM
JH-110B-14-1/2-PB-UM

JH-110B-14-2-UM
JH-110B-14-2/1-PB-UM

JH-110B-14-2/2-PB-UM

JH-110B-14-4-UM
JH-110C-8

PLAYBACK ONLY SYSTEMS
Monaural reproducer VA inch
Two-track reproducer VA inch
Four-track reproducer V2 inch
Monaural reproducer1/) inch, 14 inch reels
Two-track reproducer 1/4 inch, 14 inch reels
Four-track reproducer V2 inch, 14 inch reels

JH-110B-1-PB-UM
JH-110B-2-PB-ÜM
JH-110B-4-PB-UM
JH-110B-14-1-PB-UM
JH-110B-14-2-PB-UM
JH-110B-14-4-PB-UM

BROADCAST SYSTEMS
DIN stereo recorder 1/4 inch, 30cm reels
Monaural recorder VA inch, IOV2 inch reels
Two-track recorder 1/4 inch, 101/2 inch reels

TAPE TO DISK TRANSFER SYSTEMS (reproduce only)

Monaural system for Capps lathe
Monaural system for Neumann lathe
Monaural system for Scully lathe
Stereo system for Capps lathe
Stereo system for Neumann lathe
Stereo system for Scully lathe

JH-110BC-UM
JH-110BX-1-UM
JH-110BX-2-UM

JH-110M-1-C-UM
JH-110M-1-N-UM
JH-110M-1-S-UM
JH-110M-2-C-UM
JH-110M-2-N-UM
JH-110M-2-S-UM

CABINETS

VP Variable profile cabinet
Variable profile cabinet for JH-110M
Overhead bridge cabinet, two tier
Overhead bridge cabinet, four tier

VP-M
HP-4
HP-8
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1.6 Options transport, prevents the tape lifters from pushing
the tape away from the heads during the fast wind
modes.Table 1-10 lists the ordering numbers for the

Modelvarious JH-110B models and options,

number suffix codes attached to the ordering
numbers are defined as follows:

The remote control plugs directly into the
transport via a 35 foot long cable.

This accessory is not compatible with the
JH-110C-8.

1 — 1/4 inch full track
2 — 1/4 inch two track
4 — 1/2 inch four track
UM — unmounted
VP — with variable profile cabinet
HP — with high profile cabinet
PB — playback only electronics

Cover Plate JH-110B-HA/CP

This cover plate mounts on the top of the head
bridge assembly and prevents access to the head
adjustment screws.

The following options are available for the JH-
110B. Some options are not available on some
models. Check price lists for restrictions.

Accessory Stand JH-20

The JH-20 holds one remote control unit, one
AutoLocator III, or one JH-45 AutoLock.Option 1 — low speed transport

Option 2 — DIN format stereo heads
Option 3 — tape scissors and marker
Option 4 — RTZ III autolocator
Option 5 — technical manual
Option 6-1 — transformer line outputs
Option 6-2 — transformer line inputs and out-

puts
Option 7-1 — 1/2 -inch format stereo heads
Option 7-M — 1/2 -inch format stereo heads for

the JH-110M

Mounting Bracket JH-20-3

The JH-20-3, when connected to the JH-20 Ac-
cessory Stand, holds up to three JH-110B-R/C
remote control units.
Accessory Stand JH-21

This larger stand holds, side by side, two
AutoLocators, two AutoLocks, or one of each.

1.7 Accessories
Phase Meter JH-22

Monitor Panel JH-110B-MON
The JH-22 Phase Meter comes housed in its own
chassis that includes its own power supply. The
meter reads from -180 to +180 degrees.

The Monitor Panel allows you to monitor the tape
machine’s output through a built in speaker or a
mono headphone jack. This panel contains a
volume control and left/right/both channel select
switches. The panel and its amplifier occupies the
space of a standard electronics drawer. It may be
installed in any JH-110 transport containing an
empty electronics drawer.

Remote Readout JH-47

The JH-47 is a remote display for the RTZ III. This
accessory includes a four digit LED display, a
bezel cover for the display, and a 35 foot cable.
You must supply your own mounting surface or
enclosure for the display.

A schematic of the monitor' s amplifier
PCA2700-0059, is included in Section 5.
Remote Control JH-110B-R/C Schematics for the JH-47 are included in Section 4.

Tape Path Alignment Kit AS6B79The remote control unit provides full transport
motion control. Controls included are: fast for-
ward, rewind, stop, play, record, edit, tape lifter
defeat, return to zero, RTZ display reset, and an
MVC joystick. The lifter defeat, not found on the

This kit contains precision machined blocks for
aligning the heads and the tape guides. It is not in-
tended for use with 1/4 inch tape transports.
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Annunciator Board 25B177 DIN Hub Adaptors JH-110-D/H
This board is a troubleshooting aid for the
transport. LEDs on this board indicate the output
states of several key control signals from the Con-
trol Logic Board. A description of this board and
its use is given in Section 8.

Accessory JH-110-D/H is a set of two DIN hub adap-
tors and tape platters for 1000m tape pancakes.

I TORQUE LIMIT « MVC
MINUTES SECONDS CEDCLR

o j
SET U==

RECORD EDITRWO FWD STOP PLAY

I Io o o o o
1 2 3 4

TW27C-27

Figure 2-1 Transport Control Panel
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SECTION 2
OPERATING PROCEDURES

This section lists all the control switches and
indicators of the tape transport and the audio
electronics. Several examples of the use of these
controls follow these lists. These examples can
be used to familiarize yourself with the operation
of the tape recorder or as a post installation check-
out procedure to insure proper operation. For
detailed maintenance and alignment procedures,
consult Section 7 of the Technical Manual.

speed. To record, RECORD READY must also
be selected at the audio panel.

.1
EDIT

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

2.1 CONTROLS & INDICATORS When pressed with tape in the tape load sen-
sor, disables the tape tension system. Tape
then moves freely by hand with no resistance
from the reel motors. If the tape has remained
in the tape load sensor during this mode, ten-
sion is restored by pressing EDIT a second
time. If the tape is removed from the tape load
sensor during this mode, tension is restored by
replacing the tape in the tape load sensor.

Control/Indicator

Transport

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

FAST MOTION LIMIT (110M Only)
Adjusts the maximum limit of the fast forward
and rewind speeds, as well as maximum RTZ
speed.

FWD
Winds tape onto take-up reel at fast speed.
Cancels previously selected motion command.

STOP
Cancels previously selected motion command
and stops tape. FAST MOTION LIMIT

PLAY
Initiates playback at the selected speed and
cancels previous motion command
(RWD,FWD,STOP,or RECORD). Playback
source is selected at the audio panel.

MIN MAX
TW27B-I6

RECORD
When pressed with PLAY button, or when in
play mode, enables recording at selected

Figure 2-2
JH-110M Fast Motion Limit Control
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MED — Selects medium play and record speed
(high speed models 15 fps, low speed models
7-1/2 ips)

MVC
From stop mode, manually controls tape speed
and direction while hand is in contact with
joystick. When released, returns transport to
STOP. LO — Selects low play and record speed (high

speed models 7-1/2 ips, low speed models 3-3/4
From rewind or fast forward modes, manually
controls tape speed and direction if touched
and will continue to control tape motion when
released. Control cancelled when any other
mode is entered.

ips)

TORQUE LIMIT SWITCH
Ten inch models — single switch. When out,
selects normal torque for 10-1/2 inch reels.
When pressed in, limits reel motor torque for
use with smaller or plastic reels.

SLAVE

Wm. Fourteen inch models — three switches:
HI — When pressed in, selects higher torque
for use with 14 inch reels. REFERENCE SPEED

MED — When pressed in, selects standard
torque for use with 10-1/2 inch reels.

TW27A-7

Figure 2-4
Reference And Speed Controls

REFERENCE SELECT
Four position switch:

LO — When pressed in, limits torque for use
with smaller or plastic reels.

TORQUE LIMIT
EXT — Selects an external capstan speed
reference for slaving this transport to another
device.

TW27B-I7 FIX — Selects an internal crystal oscillator as a
fixed reference for the capstan speed.

Figure 2-3
JH-110B-14 Torque Limit Switches

VAR — Selects a variable reference for the
capstan speed.

SLAVE — Selects interface for use with MCl’s
AutoLock SMPTE synchronizer.SHIELD LEVER

Raises and lowers repro head/shield.
VARIABLE REFERENCE ADJUST

Varies the capstan speed by ± 20% of the
selected speed when VAR is selected by the
reference switch.

RTZ III

TAPE LIFTER LEVER
Momentarily places tape against heads during
fast forward and rewind modes.

SPEED SELECT
Three position switch: RTZ III DISPLAY

Displays tape position in minutes and seconds
of elapsed play/record time. Also used as
display for RTZ function switches listed below.

HI — Selects high play and record speed (high
speed models 30 ips, low speed models 15 ips)
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If SET is held down, pressing 1, 2, 3, or 4 in-
crements the display digit located directly
above the button.
If STO were pressed, pressing 1, 2, 3, or 4 stores
the displayed position in memory 1, 2, 3 or 4
respectively.

MINUTES SECONDSCLR TVIo
STO RTZo o
SET BND (110M Only)

Displays positions of BAND functions stored in
memory.
If STO were pressed, pressing BND stores the
displayed position as a BAND position.

O O O O O'

I 2 3 4

TW27A-8

Figure 2-5 RTZ III Controls XPD (110M Only)
Displays the starting followed by the ending
positions of the expand functions stored in
memory.
If STO were pressed, pressing XPD stores the
displayed position as an expand starting posi-
tion; releasing XPD stores the displayed posi-
tion as an expand ending position.

TVI
Displays tape velocity in inches and hun-
dredths of inches per second.

2
RTZ

Autolocates tape to the position where zero
was set.

L-OUT (110M Only)
Displays the position of the lead out function
stored in memory.
If STO were pressed, L-OUT stores the
displayed position as the lead out position.

CLR
Clears display and defines present tape posi-
tion as zero.

STO
Stores displayed tape position in the memory
selected by switch 1, 2, 3, 4, BND, XPD, or
L-OUT.

CLR (110M Only)
When pressed simultaneously with SET, clears
the display to zero.
If BND, XPD, or L-OUT were pressed, clears last
displayed entry from memory.

Audio
SET

Allows switches 1, 2, 3, and 4 to enter a tape
position into the display.

REP Level
Controls level of the line output signal while
REPRO is selected.

1, 2, 3 & 4
Autolocates tape to the position stored in
memory 1, 2, 3, or 4.

REP CAL
When in CAL position, disables the function of
the REPRO level .control and selects a preset
calibrated level for output.

INPUT
Selects the line input as the source of the line
output.

REPRO
Selects the reproduce head as the source of the
line output.

MINUTES SECONDSBND CLR TVI

OOfR i^O
XPD STO RTZo o o
OUT SET

O O O O O O
I 2 3 4

TW27A-9
CUE

Selects the record head as the source of the
line output during playback. Selects line inputFigure 2-6 RTZ HIM Controls
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during recording. mode.

RECORD (Red)
When on, indicates that track and transport are
in record mode.

REC Level
Controls the signal level to the record head for
recording.

JH-110BC Only
Monitor

REC CAL
When in CAL position, disables function of REC
level control and selects a preset calibrated
record level. Level

Adjusts volume of monitor speaker and head-
phone outputs.SAFE

Disables track erasing and recording when
transport is switched to record mode. Left

Selects left channel as monitor output to
speaker.READY

Enables track erasing and recording.
BothIf BIAS

Displays relative level of bias current on VU
meter.

Selects combination of left and right channels
as monitor output to speaker.

Right
Selects right channel as monitor output to
speaker.

IEC (Green)
When off, indicates that NAB equalization is
selected on the Record and/or Repro Modules.

Mode
IN — Selects mono recording and playback.
OUT — Selects stereo recording and playback.

When on, indicates that IEC equalization is
selected on the Record and/or Repro Modules.

READY (Amber)
When on, indicates that track is in record ready

Meters
IN — Selects line input signal formeterdisplay.

REPRO INPUT

TW27B-I8

Figure 2-7 Audio Controls and Indicators
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Figure 2-8 Broadcast Audio Controls and Indicators
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JH-110C-8 Only
Individual Channel Status

NOTE: For remote status operation, the
Remote Enable switch on each channel
Audio Mother Board must be pressed in .

OUT — Selects repro head output for meter
display.

Phone
Jack for low impedance headphones, disables
monitor speaker output.

1

0 0 ^1JH-110M Only

HI SPEED
< Adjusts high end equalization for high

speed (30 ips). RECORD
READY

> Adjusts low end equalization for high
speed (30 ips). RECORD READY (Black Button)

Enables recording on that particular track.

CUE (Gray Button)
Selects the record head for playback.2 j MED SPEED

< Adjusts high end equalization for medium
speed (15 ips). .RECORD

> Adjusts low end equalization for medium
speed (15 ips). CUERECORD

READY

LO SPEED
READY INDICATOR (Yellow LED)

Indicates that channel is in record ready mode.< Adjusts high end equalization for low
speed (7-1/2 ips).

RECORD INDICATOR (Red LED)
Indicates that channel is recording.> Adjusts low end equalization for low

speed (7-1/2 ips).

o EQ
IECo -3 -2 -I oVU VU >-5 +l-7 +2-I0 • • •T1

80 100 HI SPEED+3
20

o

CALCAL @
>

LO SPEED
O

*<

TW27B-I9

Figure 2-9 Mastering Audio Controls and Indicators
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CUE INDICATOR (Green LED)
Indicates that channel playback signal is com-
ing from the record head (cue or sync mode).

TAPE POSITION LOCATE POSITION 00
000
HlGDPDh

00
BBB

MMUTII IUO"M VMUttl U:MBI

0 0Master Status 0CX..O' 0niQ 1 1 0TAPE
SPEED

Mt.Wt
AUTOLOCATOR III

AutoLocator III
TAPE INPUT AUTO

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

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

LOCATE POSITION DISPLAY
Displays the autolocate position in minutes and
seconds or pitch change in 1A semitones from *standard speed.

"pi
TAPE INPUT AUTO

NUMERIC KEYBOARD (0 through 9)
Each switch enters its corresponding digit into
the Locate Position display and memory.

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

TAPE INPUT AUTO
Shifts Locate Position to Tape Position.

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

Stop mode — input
Play mode — cue
Record mode — input

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

Shifts Tape Position to Locate Position.

STO

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

TAPE INPUT AUTO

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

RCL

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

Monitor source for all other channels is cue
(record head).
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9
TAPE

SPEED

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

FIXO

REP

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

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

FIX INDICATOR (Green LED)
Indicates fixed crystal capstan speed
reference.

RST

RST
Clears position display and memory to zero.n 2.2 Operating Procedures

2.2.1 Transport Motion Controls
LOC

Turn the Power Switch ON. (Located inside the
well at the bottom of the cabinet.)

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

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

Tape Speed Control
Insert an opaque card into the Tape Sensor Slot.

The yellow light comes ON under the STOP but-
ton. The takeup reel starts turning
counterclockwise. The supply reel starts turn-
ing clockwise. The speed of rotation for both
reels is approximately 20 rpm — or about 1 turn
in 3 seconds. The speed need not be identical
for the two reels.

TVI

TVI
Displays tape velocity in inches per second in
the Tape Position display and pitch change in
VA semitone increments in the Locate Position
display. Remove the card. Load a roll of tape.

STOP light is ON. Reels wind up loose tape and
establish idle tension.

MODE
Press the FWD button.

STOP light goes OFF. FWD light comes ON.
Tape lifters lift tape away from the heads. The
tape accelerates to a fast movement in the FWD
direction.

MODE
Selects either fixed or variable capstan speed
reference when transport reference switch is in
EXT position.
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TORQUE LIMIT <1 MVC D>

dn )
RECORD EDITRWD PLAYSTOP

0
TW27B-20

Figure 2-10 Transport Motion Controls
F

Press the RWD button.
FWD light goes OFF. RWD light cornes ON.
Tape slows smoothly and reverses
direction,then accelerates in a rewind direction.

ward speed — then release it.
MVC LED turns OFF. Tape stops.

Press the FWD button.
STOP light goes OFF. FWD light comes ON.
Tape lifters come forward. Tape accelerates to
full speed forward.

Press the STOP button.
RWD light goes OFF. STOP light comes ON.
Tape lifters go to their recessed position.

Touch (do NOT move) the MVC Joystick.
MVC LED comes ON. Tape slows to the in-
termediate speed already established by the
position of the MVC Joystick.

Slowly move the MVC (Manual Velocity Control)
Joystick to the right.

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

Nothing changes. Tape continues to move.
MVC LED stays ON. This is known as Latching
MVC Mode.

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

Press any (except EDIT or REC) transport control
button.

Machine drops out of latched MVC mode and
enters the mode selected. MVC LED goes OFF.Slowly move the MVC Joystick to the left.

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. '

STOP light comes ON. Tape stops.

Release the MVC Joystick.
MVC LED turns OFF. Tape stops.

Press the PLAY button.
STOP light goes OFF. PLAY light comes ON.
Capstan pressure roller clamps tape to the
capstan. Tape moves at selected play speed.Touch (do NOT move) the MVC Joy stick.

Tape starts in the same direction and at the
same speed which was set when the Joystick
was last used.

Press the RWD button.
PLAY light goes OFF. RWD light comes ON.
Capstan pinch roller releases tape. Tape lifters
lift tape away from heads. Tape accelerates inSet the MVC Joystick to some intermediate for-
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Press the STOP button.
EDIT light goes OFF. Capstan pinch roller
releases tape. Tape stops moving.

the rewind direction.
Press the PLAY 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 pinch roller clamps tape to the
capstan.Tape smoothly accelerates to selected
play speed.

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

EDIT light goes OFF. Reels turn at idle speed
and take up any slack tape.

Press the EDIT button.
EDIT light comes ON. Reel stops.CAUTION

Pull tape out of the tape sensor and to the right.
EDIT light stays ON. Reel motors give no
resistance to tape movement, and turn easily in
either direction.

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

Replace tape in tape sensor slot.
EDIT light goes OFF. Reels turn at idle speed
and take up any slack in tape.

2.2.2. Reference and Speed Controls

W "

. Press the RECORD button. (On the broadcast
transport press both PLAY and RECORD)

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

NOTE:
Transport is in Record mode. However, on
the JH-110B decks ONLY channels which
have been put into Record-Ready will make a
recording.

Load a roll of tape.

Turn the REFERENCE switch to VAR.

Turn the SPEED switch to HI.

Press the RWD button.
RECORD light and PLAY light go OFF. RWD
light comes ON. Capstan pinch roller releases
tape. Tape stops. Tape lifters lift tape away
from heads. Tape accelerates in rewind mode.

Press the LO TORQUE LIMIT switch (14 inch
model).

Press the TORQUE LIMIT switch (10 inch model).

Put the transport into PLAY Mode.
Allow tape to rewind completely.

As soon as the tape pulls away from the takeup
reel, it comes out of the tape sensor slot. All
transport lights go OFF. Mechanical brakes
come ON. RTZ Display freezes at end of tape
position.

Press and hold the TVI switch.

Slowly rotate the VAR potentiometer.
Note the speed variation between minimum and
maximum position of the potentimeter. The
speed range will be from -20% to +20% of the
high speed mode of your machine.Thread the tape across the heads, through the

capstan assembly, but NOT through the tape sen-
sor slot. Turn the SPEED switch to MED.

The transport goes into STOP mode.
Allow the end of the tape to spill over the right
side of the tape transport. Put the transport into PLAY mode.

Press the EDIT button.
EDIT light comes ON. Capstan pinch 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 and hold the TVI switch.

Slowly rotate the VAR potentiometer.
The speed variation will be ±20% of the MED
speed of your machine.
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Repeat the above procedure for LO speed.
The speed variation will be ±20% of the LO
speed of your machine.

The 14 inch transport has three torque limit
switches. The HI switch is for use with 14 inch
reels ONLY and has a maximum torque of 72 inch
ounces. The MED switch is for use with normal
tape and 10 inch reels and has a maximum torque
of 49.5 inch ounces. The LO switch is for use with
plastic reels and alignment tapes and has a max-
imum torque of 22.5 inch ounces.

Turn the REFERENCE switch to FIX.
The speed will be the lowest fixed speed provid-
ed for your machine. (7-1/2 ips for the standard
machine, 3-3/ 4 ips for the- low speed
option.)

The EXT 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 provides con-
nections to this circuit. There are two methods of
controlling the speed of the machine through this
channel:

Turn the VAR potentiometer.
There is no change of speed. Note that this
potentiometer affects speed ONLY when the
REFERENCE switch is in the VAR position.

Repeat the above procedure for MED and for HI
speeds.

Speeds will be 15 ips and 30 ips for the standard
machine. Speeds will be 7-1/2 ips and 15 ips for
the slow speed machine. Note that the machine
automatically switches to STOP when the
SPEED switch is turned.

1. A signal of ± 5vdc will vary the frequency of
the internal VCO. When switched to EXT, this :
signal voltage can control the speed of the
machine.

i:

2. A 19.2 kHz signal can be applied to the exter-
nal reference. The frequency of the external signal
then controls the speed of the machine.

Turn the SPEED control to HI.

Press the LO TORQUE LIMIT switch (14 inch
model). The MCI AutoLock is a separate unit which syn-

chronizes a slave machine to a master machine
using the SMPTE, EBU, or NTSC (drop frame)
digital time code. The slave machine reference
switch is set to the SLAVE position. The master
machine reference switch is turned to FIX. Syn-
chronization is achieved by comparing syn-
chronizing detect pulses of the slave to the
master machine and altering the speed of the
slave. 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 the AutoLock.

Press the TORQUE LIMIT switch (10 inch model).
Hold a finger against the back of the tape between
the right roller guide and the takeup reel.

Press FWD then RWD. Continue to rock back and
forth between the two modes.

Feel the amount of tape tension developed dur-
ing acceleration of the tape in a new mode.

Press the HI TORQUE LIMIT switch (14 inch
model).

Put the TORQUE LIMIT switch into its UP position
(10 inch model).

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.

2.2.3 RTZ III Locator Controls

When the transport locates to any desired posi-
tion, the tape should quickly accelerate to the fast
forward or rewind speed and smoothly decelerate
to a stop or to play speed. Note that negative tape
positions are indicated with a flashing point be-
tween the minutes and seconds. Negative
positions cannot be stored in memory.

The 10 inch transport has a single torque limit
switch. In UP position (for normal tape and 10
inch reels) the maximum torque is 49.5 inch
ounces. In DOWN position (for plastic reels and
alignment tapes only) the maximum torque is
22.5 inch ounces.

Load a roll of tape. Press CLR.
Display indicates zero minutes and seconds.
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Enter tape positions into memories 1 and 2. Press RTZ.
Transport locates to position where zero was
set and stops.Example — Enter 15 minutes, 29 seconds into

Memory 1.
Press and hold SET. Press 3.

Transport locates to position where STO and 3
were pressed while in play mode.Press 1 once. Press 2 five times. Press 3 twice.

Press 4 nine times.
Digit increments each time button is pressed.
Display indicates 15:29.

Repeat above step for memory 4.

Press FWD. Allow tape to run out from supply reel.
Note position indicated on display, then clear
display with CLR.

Display counts up until supply reel runs out.
Release SET.

Press STO, then Press 1. '
Position 15:29 is entered into memory 1.

Re-thread tape onto supply reel. Enter position
noted above into display with SET and 1, 2, 3, 4
switches.i MINUTES SECONDSCLR TVIo Press RTZ.

Transport rewinds to beginning of tape and
stops before un-spooling from take-up reel.STO RTZ

O oSETo o o o o
I 2 3 4

2.2.4. Audio 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.

TW27A-8

Figure 2-11 RTZ ill Display

For the following examples it will be
necessary to provide a signal input (an audio
generator is preferred), and an output
monitoring system.

Repeat above procedure to enter any position into
memory 2.

Display indicates desired position entered into
memory 2.

PREPARATION:
Load a roll of degaussed tape.Press CLR. Press 1.

Display indicates 0:00. Transport locates to
15:29 and stops. Put the two small toggle switches on the elec-

tronics panel(s) into CAL position (down).
Press 2, then press PLAY.

Transport locates to position entered in
memory 2 and switches to play mode.

Put the BIAS switch into its OUT position (not
reading bias).
Press the INPUT switch.Press and hold TVI switch.

Display indicates tape velocity selected by
SPEED switch. Press the READY switch.

Put a 500 Hz signal into line input of the chan-
nels) under test.
If necessary adjust the REC level until the
meter reads 0 VU.

Release TVi.

Press STO, then press 3.
Present tape position is entered into memory 3.
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Press the PLAY switch on the transport.Press the PLAY and RECORD buttons on the
transport.
Record several minutes of 500 Hz tone. Press the REPRO switch.

The output shown on the VU meter and heard
on the Line Output is 500 Hz. (The previously
recorded signal).

Press the RTZ button on the transport. Change
the input signal to 700 Hz.
If necessary, adjust the REC level until the
meter reads 0 VU. Press the INPUT switch(es).

The output shown on the VU meter and heard
on the Line Output is 700 Hz. (The input signal).NOTE:

We now have 500 Hz recorded on the tape,
and 700 Hz applied to the input. We can easi-
ly tell, by listening, whether we are playing
back the previously recorded 500 Hz or the
700 Hz from the input.

Press the CUE switch(es).
The output shown on the VU meter and heard
on the Line Output is 500 Hz. (The record head
is monitoring the previously recorded signal).

Press the READY switch(es) on the audio elec-
tronics panel(s).

The amber LED(s) turn ON.
Press STOP.

W'::

M . :Press the SAFE switch(es) on the audio elec-
tronics panel(s).

Press the RECORD switch on the transport.
The red LED(s) turn ON.Press the REPRO switch(es).

There is NO output on the VU meter or on the
Line Output. Press the REPRO switch(es).

The output shown on the VU meter and heard
on the Line Output is 700 Hz. (The reproduce
head is monitoring the signal immediately after
it is recorded).

Press the INPUT switch(es).
The output shown on the VU meter and heard
on Line Output is 700 Hz (the input signal).

Press the INPUT switch(es).
The output shown on the VU meter and heard
on the Line Output is 700 Hz. (The input signal

Press the CUE switch(es).
There is NO output on the VU meter or on the
Line Output.

®
IEC IEC

RR
E E

CP

O O
CAL CAL@

REPRO INPUT SAFE READY
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Figure 2-12 Audio Controls
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thebeing recorded at standard level
reproduce gain is being varied).

as it is recorded).
Press the CUE switch(es).

The output shown on the VU meter and heard
on the Line Output is 700 Hz.

Leave the REPRO potentiometer so that the
meter(s) read -5dB.

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

The output level shown by the VU meter and by
the Line Output has returned to standard (0 VU).

CUE mode switches automatically in the follow-
ing way:
In Play mode it monitors the record head.
In Record mode it monitors the Line input.

Vary the setting of the REPRO potentiometer(s)
and the REC potentiometer(s).

Output level does NOT change. Reproduce CAL
switch and record CAL switch remove the
potentiometers from the circuits.

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

Slowly vary the setting(s) of the REC poten-
tiometers).

The level shown on the VU meter and heard on
the Line Output varies in step with the record
potentiometer.

Unlatch the electronics panel(s) and pull out so
that the plug-in cards are visible.m :

4 .

Press the red button(s) at the front of the
Reproduce Card(s) (Down position).

The green IEC LED(s) light above the reproduce
potentiometer(s). (Equalization circuits on the
Reproduce Cards have been switched to IEC
standards).

Set the REC potentiometer(s) so that the meter(s)
read -7dB.

The Line Output has a reduced level.

Press the BIAS button(s). (DOWN position).
The VU meter reads the bias level (approximate-
ly 0 VU). 700 Hz tone is still heard on the Line
Output. Press the red button(s) a second time (UP posi-

tion).
The green IEC LED(s) to OFF. (Equalization cir-
cuits on the Reproduce Cards have now been
switched to NAB standards).

Press the BIAS button(s) a second time, (UP posi-
tion).

VU meter reading returns to -7dB (700 Hz
Record level).

Press the red button(s) at the front of the Record
Card(s) (down position).

The green IEC LED(s) light above the record
potentiometer(s). (Equalization circuits on the
Record Cards have been switched to IEC stan-
dards).

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

VU meter reading returns to 0 VU. 700 Hz tone
from the Line Output returns to full output level.

Change the REPRO CAL toggle switch(es) to their
UP position. Slowly vary the setting(s) of the
REPRO potentiometer(s).

The level shown on the VU meter and heard on
the Line Output varies in step with the
reproduce potentiometer. (The 700 Hz tone is

Press the red button(s) a second time. (UP posi-
tion).

The green IEC LED(s) go OFF. (Equalization cir-
cuits on the Record Cards have now been
switched to NAB standards).
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SECTION 3
TAPE TRANSPORT

3.1 General Description tion of the motors. The reel motors can also be
controlled by signals from the MVC and the
autolocator.Functionally, the tape transport consists of four

major systems: the control logic system, the
capstan servo system, the tape tension servo
system, and the autolocator system. Figure 3-1
illustrates the transport’s four systems. The con-
trol logic, capstan servo, and tape tension servo
systems are covered in this section. The
autolocator is covered in Section 4 of this manual.

3
3.2 Control Logic
The control logic system consists of the Control
Logic Board, the Interface/Lamp Driver Board, and
three solenoid Driver Boards. Drivers on the
Interface/Lamp Driver Board operate the motion
control lights and the record relays. This board
also buffers the autolocate and MVC commands.
The Solenoid Driver Boards contain amplifiers
which operate the reel motor brake, pinch roller
and tape lifter solenoids in response to TTL
signals from the Control Logic Board.

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

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

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

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

The tape tension servo system keeps a constant
tension on the tape during the stop, play, and
record modes and reels the tape in the rewind and
fast forward modes. Reel motor motion is servo
controlled by the Analog Torque Board. Com-
mands from the control logic select the servo
reference which determines the speed and direc-

Figure 3-3 shows the logic involved in the play and
the play/record modes.
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Edit'is initiated by pressing the EDIT switch with
tape in the tape sensor.

Figure 3-4 and 3-5 have the logic for the fast for-
ward and rewind modes.
Figure 3-6 shows the logic for the edit modes.
Some of the circuits shown are located on the
mother board. There are two edit modes, Edit and
Edit'. Edit is initiated by pressing the EDIT switch
after removing the tape from the tape sensor.

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

I

Transport Circuit Board Locations

Page 3-2



1nj MOTHER BOARD

P33-) 1BRAKE RELEASE SOLENOID4 HI3 1-5LO T
I

TAPE LOAD
SENSOR

LO-cf b
JUMPERIN FOR JH-II4

OUT FOR JH-IIO

< P33-I2) EDIT LITE

J
7LO

PULSE
(LO) 13

1 \X- LO
HI 1 '3 P » E> TP33-I3) SHIELD DOWN COMMAND

( DOES NOT APPLY TO JH-IIO)

LO14

HI
HI '4 *

sE>̂ -

P33 -I4 } SHIELD LITE
ANALOG TORQUE BOARD1
I

"HiRIGHT IDLE COMMANDP33-3 { PI4 -4 IDLE RIGHT
T

+5V jàx>STOP LITE COMMAND IDLE OFFSETP33-2

I
P3 -3 IDLE LEFT

TENABLEEESTOP L -J
LO

! P3I-4
LOB

P2B- 7 ) FASTFET COMMAND

*-I5V < P2B-5 )MAIN MVC r

LO I B

P 2B-I ) AUTO LOCATE

LOII
12

II LOLO < P33-61PLAY MAIN12HI

TP33-S ) PLAY PRESET LITE

iO“ LO10F T P2B -I4 ) FORWARD LITE

TP2B-I3) FORWARD COMMAND

10LO

Æy1 LO9 P2B-111 REWIND LITE

{ P2B -I03 REWIND COMMAND

>
9LO

HI13

HI I v
{ PI3 -I3 ) SHIELD DOWN COMMAND

(DOES NOT APPLY TO JH-IIO)13HI

TP33-I2)EDIT LITE

7 TW27D-36LO

Figure 3-2
Tape Load and Stop

Commands
Page 3-3



I

+5V

i
> ULSE \

PLAY ~LTLO LOz[D< P3I- 3 Hr P33 -I0) MOMENTARY RECORDHI6

I < P33 -9) RECORD OUT

6HI
HI

üJ^>L13
{P33 -I3) SHIELD DOWN COMMAND

(00E5 NOT APPLY TO JH-IID)

13HI

10

^Hy2 {P2B -I4) FORWARD LITE ["ANALOG TORQUE BOARD “ILO10
i

P2B - 7> FAST FET COMMAND P3 -2 LEFT SUMMING AMP

I jj>oPI4 - 3 > RIGHT SUMMING AMPf

T
i

PS - 2 >FORWARD COMMANDP28-I3
FAST PREAMPzG>^

9

LO9 < P 2B-I0> REWINO COMMANDHI
FAST PREAMP

Il_ 1{ P2B -l l> REWIND LITE

HIII < P33- 5 ) PLAY PRESET LITELO

HI P33 - 6) MAIN PLAYI2

I2HI

o<Je|LO

HTNALOG TORQUE BOARD |
I
1LO < P28-5 >G MAIN MVC P6 -5 >

LO 1 Q

LO « ^>o-Z0. y< P33- 2 y P3- 3 >STOP LITE COMMAND

yÇP33 - 7> RT MOTOR PLAY COMMAND PI4 - 6
T
L JENABLE HI5HI LO TP33 - 7 ) RECORD COMMAND6

+SV

RECORO
6LO^31 - 6~>-

zE)̂ CP 33 -10) MOMENTARY RECORD

TW27D-37

Figure 3-3
Play and Record

Commands
Page 3-4



+5V

1 HI j -x.HI
FWD HI BA

P3I-2 ) L0

!o
P28-5 ) MAIN MVC-I5V

HI I 8

LO l P28-I ) AUTO LOCATOR

I I

LO
LO

12

-̂C P33-6*) PLAY MAIN
.J;. . .

12HI

< P33-5 ) PLAY PRESET LITE
HI

LO
2LO

9

{ P28- I3) REWIND COMMAND

LO9 — (P2B -II 3 REWIND LITELO

10

HI10 — C P28-I43 FORWARD LITELO

^ANALOG TORQUE BDII
I RIGHT

SUMMINGHI { PIA -3 >17 FAST FET COMMANDP2B -7 AMPLO T
I

LEFT
SUMMINGI

( P3 -2 )— AMP
I
I r=E>P6- 2 y< P2B -I3 FORWARD COMMAND FAST

PREAMPI
JL

TW27C-29

Figure 3-4
Fast Forward
Commands

Page 3-5



+5V

i Hl|
"FV2zE>“RWD 8

P3I-I y -̂

Î Ï-I5V C P28-5 ) MAIN MVC8

LO C P28-I ) AUTO LOCATOR16HI

LO
I I

LOIILO 12

-̂C P33-6) PLAY MAIN12HI

< P33 -5 JPLAY PRESET LITE

10

j P28-I3) FORWARD COMMAND

LOa »>10HI ^ ( P2B-I4) FORWARD LITE

9

HI9LO < P2B-II ) REWIND LITE

( ANALOG TORQUE BD"I
I II zE> RIGHT

SUMMING
i PI4 -3 > IP28 -7 >17 FAST FET COMMAND AMPLO T II zE> i LEFT

SUMMINGI
P3-2 > I AMP

II
Ii P6 - I >< P28-I0 REWIND COMMAND FAST

PREAMPI!
I J

TW27C-30

Figure 3-5
Rewind Command

Page 3-6



rr,M O T H E R B O A R D LO
HI J4I-2 ) BRAKE RELEASE33

I+5V

J33-I
~LT ~LTEDIT nPULSE 4J46-51 4 J3I- 7

-I5V 7

I
BRAKE
SOLENOIDItErLO

J46-7 > HI HI7+5V —C P33-6 ^PLAYBACK
MAIN

LO6OLTAPE
SENSOR I

?STOP
P3I- 4 y

Î t ^—( P33- 3 )
RIGHT IDLE
COMMAND

-I5VmO a -n=3 CD5 0) cl a s
O, m Va a o)

< P33-I2)
EDIT LITE

E D I T

(/> MR

N

MOTHER BOARD FWD 0?
{ZOLH

REV
Q2+5V TJ46-I5) EDIT LAMP

Jl Q T
5EDIT î

y -<PULSE> az>J46-5 CLKÎ :
T i—15V I ^
I HI K

CLRI no uz>+Ç1 T ——( J4I-2 ) BRAKE RELEASEI <PULSE>HI J46 -7
T £>“ < J3 -5 ) PHOTO CELL TO LOGIC BOARDTAPE SENSOR
I

JI
tï
OJ îE D I T<Q

TW27C-3ICD
Co

'



LO FANALOG TORQUE BOARD1DMVC
Ç PI9-2 > ENABLES IRMVC

OUTPUT II
P28-4 > { P6-4 >I DMVC18T

I
MVC CONTROL
SELECTOR
INPUTS

IDMVC
OUTPUTP28-3 >I P6-6 DMVC

Ï
I
ILORMVC

C PI9- 1 > IENABLES MAIN MVC
ENABLE I"4 P28-5 > < P6- 5 )8

T
JL

8

PLAY
MAIN INHIBIT *FWD

>RWD[ANALOG TORQUE BOARD-!
FORWARDFORWARD

MOTION C PH-4 ) ( P19- 0
SENSE « Vmm

|.JL ,
TAPE

LIFTER
COMMAND
( P2B-B ~)18

17
REVERSEREVERSE I

MOTIONC PI 1- 6 >SENSE 1 < PI7-7

L J MVC LO

RWD COMMAND HI
FWD COMMAND HI

AUTO LOCATE COMMAND HI

Figure 3-7
MVC and Tape Lifter

Commands

3.3 Capstan Servo System
3.3.1 Phase Locked Loop

The capstan’s speed is measured by a slotted disk
and photo sensors mounted to the bottom of the
capstan motor. This tachometer produces 500
pulses per revolution. The frequency of the pulse
train is directly related to the motor speed. On the
Capstan Tach Board, the tachometer output fre-
quency is doubled and applied to a buffer on the
Phase Locked Loop Board. This buffer clocks the
one shot. At 15 ips this frequency is 9.6 kHz and
can be measured at test point 1. The one shots fix
the pulse widths of the tachometer and reference
waveforms to 5jus as required by the phase com-
parator.

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

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

The phase comparator produces an output
waveform whose duty cycle is proportional to the
phase difference between the reference pulses
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and the tachometer pulses. Specifically, the pulse
width of the phase comparator output is equal to
the time difference between the rising edge of the
reference pulse and the falling edge of
tachometer pulse. Prior to achieving lock the out-
put of the phase comparator is latched high. After
obtaining lock, the output has approximately a
30% duty cycle. If the tachometer pulses begin to
lag behind the reference pulses, the duty cycle in-
creases, speeding up the motor. As the motor
speeds up, the phase difference between the two
pulse trains decreases, decreasing the duty cycle
of the phase comparator output and slowing the
motor.

position, a 96 kHz crystal oscillator provides the
reference. The crystal frequency is divided down
to 19.2 kHz and applied to the speed select circuit.
The speed select switch and a binary counter
choose the frequency reference for high, medium,
and low speed operation.
When the speed reference switch is in the VAR
position, the VCO supplies the input frequency to
the speed select circuit. The center frequency of
the VCO is 19.2 kHz. The output frequency can be
varied by ±20% with a ±5 volt input. Either the
variable speed control potentiometer (in VAR) or
an externally supplied dc level (in EXT) provide the
reference input to the VCO.

3.3.2 Reference Frequency
When the speed reference switch is in the EXT
position an external frequency input is selected
as the speed reference for the phase locked loop.
For standard speed operation this signal should
be 19.2 kHz. If no external frequency is present
and the reference switch is in the EXT position,
the reference circuit chooses the internal VCO as
the reference input.

The reference frequency for the phase locked loop
comes from one of three sources: a crystal
oscillator, a VCO, or some external source.

|Ji / Figures 3-9, 10, 11, and 12 detail the reference
' selection circuit.

When the speed reference switch is in the FIX
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Figure 3-9
Internal Reference Circuit,

Fixed
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3.4 Tape Tension Servo System current produces a torque which accelerates the
motor. The torque is always applied in the direc-
tion to pull the tape. That is, the supply reel is
always driven in a clockwise direction and the
take up reel Js always driven in a counter-
clockwise direction.

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

>

The tape tension servos are always active,
whenever there is tape in the tape load sensor.
Reel motor speed is continually adjusted to main-
tain a constant tension on the tape in all modes.

A positive signal applied to the reel motor drivers
allows current to flow through the motors. This
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sion decreases as the tape radius increases.
Therefore, in order to keep the tape tension con-
stant, the torque must increase as the radius in-
creases. More torque is required for a full reel
(large radius) than for an empty one (small radius).

Commands from the control logic, through FET
switches, select the servo loop involved in each
mode. There are three tension servo loops: the
idle servo loop for the stop mode, the play servo
loop for the play and record modes, and the fast
servo loop for the fast forward, rewind,
autolocator, and MVC modes. The radius of the roll of tape is proportional to the

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

3.4.1 Idle Servo Loops

There are two idle servo loops, one for each reel
motor. In the stop mode, they drive both reel
motors in opposite directions to apply the re-
quired tension on the tape. With no tape reels
mounted on the motors and a card in the tape sen-
sor slot, you can see the reel motors turning in op-
posite directions, completing one revolution every
three seconds.

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

.jjjv̂ .The torque applied to the motors is set by the idle
HI adjust potentiometers. The idle adjust level is

summed with the dc output of the tachometers to
resist any motion which tends to alter the tension
on the tape. This provides a dynamic braking force
which decelerates the tape when the STOP button
is pressed, and prevents the reels from moving
once they stop. In stop mode, the reels should on-
ly turn to take up slack in the tape path to restore
the proper tension.

Some versions of the JH-110B use a mechanical
(air dashpot) dancer arm flutter damper; others
use an electronic flutter damper. The dashpot
type is not electrically connected to the tape ten-
sion servo system. It operates as a shock absorber
to smooth out variations in the tape's movement.

3.4.2 Play Servo Loops

There are two separate play servo loops, one for
each reel motor. During play mode, the servos ap-
ply the torque required to keep the tape moving at
a constant speed under constant tension. When
properly adjusted, the reel motors actually
transport the tape. The capstan motor only meters
the speed of the tape, it does no work in pulling
the tape across the heads.

The electronic flutter damper produces an error
signal that is summed into the supply motor play
servo loop. A permanent magnet, connected to
the dancer arm, is positioned directly over an in-
ductor coil. Whenever the magnet moves over the
coil it induces a current proportional to its veloci-
ty. This velocity signal increases or decreases the
torque applied to the supply reel motor during
play mode.The torque required to keep a constant tension on

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

3.4.3 Fast Servo Loop

There is one feedback loop involved in the fast
modes. The control logic selects the fast servo
loop FETs in the fast forward and rewind modes,
and when the transport is under autolocator or
MVC control. Torque, applied by the servo, drives
the tape at a constant speed selected by the FWD
or RWD switches or by the autolocator or MVC
analog velocity voltages.

The tension applied to the tape is equal to the
motor’s torque divided by the effective radius,
which is the distance between the center of the
hub and the point at which the tape leaves the
reel. This means that for any given torque, the ten-
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direction information for the autolocator’s posi-
tion display.

The fast feedback loop consists of summation of
the two reel motor tachometer signals. The fast
loop servos when the combined speed of both reel
motors reaches the control velocity at the fast
comparitor. In the fast forward and rewind modes
this is approximately 300 inches per second. From
that point, the reel motors are accelerated only to
maintain the speed selected by the FET switches.
The combined tachometer signals also produce

Torque limiting circuitry clamps the output of the
fast comparitor to limit the maximum torque ap-
plied to the motor. The maximum torque is con-
trolled by the torque limit switch(es) mounted on
the transport deck.

I«

Page 3-15



PCA 2500-0027
CONTROL LOGIC

SHIELDSTOP SHIELD
MOTION
SENSE
a PLAY

IC14-7420MVC IC21-7420
OCONTROL

SELECTOR
FAST
FET AUXILARY INVERTERIC1- 7400O IC18 -7402o JC17-7432

PLAY EDITJC19-7432 JC20-7404
K!)2- 7410 IC7-7402

MVC PLAY
PRESET FORWARD FORWARD
ICH -7402 IC3 - 7420 || lC10-7402

FAST FAST
LATCH INHIBIT

STOPIC8-7400O
1C16 -7402o SHIELD

IC5 - 7408o IC13-7420o

PLAY
PRESET REWIND REWIND RECORDMVC

IC6-7400OIC15-7408.a IC4-7420o IC2-7420 JC9-7402

MVC CONTROL
SELECTOR OUTPUTS KAMM tvWC
DN\VC RMVC

s "hTU J
f»

1 VW—11Z Un£
> * y r I"if ? f
* U»01 aO' £c »I O

fnn rIv
m

XL_" St !» r 5 2h -4 W
JO q 0

s 3 5 j5

o eno ÏMl o o gn>l0 — j
*oo 0 <2c JJV '1z:r fz:-J * (Oz 1.1T7 F si* l *y & £

*
> ? *

£ 3 3? £ ^z z o
-J S >

CO r
5*Hr U-J IUÏr SF o

1 £ £
—Vw-riü1r l>5

O 1

: , Hf4-4ZOZi
jo Ü- +DI

L-J Litres
£ T I

oI ? o5 r
I »P _ *l £ -»crm So— g 03

-J0> £>Z 0»
Oo 3Sr O-I

07 oi0 Mi o
uo X)z

rfCT4

j £>Lrti ,o°I ' to CO

@1
z I ^o "P-J(f CD

(/>-C r 71 * L
rvPJ JI

0 n î

1$I —I4O r>. c >- u l X r-
a nS N • £ ^

M g° "J
r -I°.6

in ?» izv> ÆoIA »i^3E3
I m -•

f i' 1’
î S
0 1/ ^

I|PO SITI?n cc ,6**ih 4, !lA RW '.N4 S Ft*§! J » s ? œÿ (P

I IC tZ
£ H SH5 01 > v>

7> I ls
7J [REWIND COMMAND! mi iUJ Plixcrr:__5 ^ J
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PARTS LIST
CONTROL LOGIC BOARD

PCA2500-0027

Molex Connector 9CIR 09-52-3093

Molex Connector 15CIR 09-52-3153

Diode 1N4004

3..........
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PARTS LIST
PHASE LOCKED LOOP BOARD

PCA2500-600

Molex Connector 3CIR 09-52-3030

09-55-1052Molex Connector 5 Pin

12 Pin Molex Connector 09-64-1121

Diode 1N34

Diode 1N4004

Zener Diode 1N5231B-5.1V

1N5241-11VZener Diode

NPN Transistor 2N2270

NPN Transistor,
High Speed Switch 2N3053

PNP Transistor 2N5783

Crystal 96kHz

JFunction Genreator NE566

TAPCPOT20K-1TPotentiometer

Op Amp TL081CP
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PARTS LIST
INTERFACE/LAMP DRIVER BOARD

PCA2500-0416-00

09-52-3030Molex Connector

1N4004Diode

2N2270NPN Transistor

2N5783PNP Transistor

741CP- Op Amp

TL081CPOp Amp

TAPCPOT1MEG-18TPotentiometer

Retriggerable One Shot 74122
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PARTS LIST
SOLENOID DRIVER BOARD

PCA2500-0042

3 Pin Molex Connector 09-64-1031

Diode 1N4004

1N5252B-24VZener Diode 24 Volt

NPN Transistor 2N2270

NPN Transistor MJE-3055

: >3

Page 3-28
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PARTS LIST
PHOTO SENSOR AMP BOARD

PCA 2600-0160

10 Pin Right Angle
Molex Connector 09-66-1101

PNP Transistor 2N4354

NPN Transistor PN3568

SAPCPOT2K-18TPotentiometer
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PARTS LIST
SOLENOID DRIVER BOARD

PCA2500-0042

3 Pin Molex Connector 09-64-1031

1N4004Diode

Zener Diode 24 Volt 1N5252B-24V

2N2270NPN Transistor

NPN Transistor MJE-3055

1 X : :
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PARTS LIST
PHOTO SENSOR AMP BOARD

PCA 2600-0160

10 Pin Right Angle
Molex Connector 09-66-1101

2N4354PNP Transistor

PN3568NPN Transistor

SAPCPOT2K-18TPotentiometer
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^) CIŜ l£TE R£F. KLS16UATIOÄ; RS.RS.ftt.RlJ.RIb^ll. .̂Rl.IVl.JZ.JZO jJOffiij«24.
3) LAST RET. ttSIfcUÄUOUS IAED ! RM.C35 ,Cttl|,12,JSD,JI*D,IC 4

CRS0.RT1-Î4 f JQ U3TUSED)
C») *t COMPONENTS SO NOTED ARE VtvRUABLE. (*EE DASH CUART).
V CRS TO BE REMOVED IN FlNRL TEST FROM Pu JH -& WKHIHES JC~ jS' Ni

LIFTER DEFEPT.

m
*4 3* Cb C 5Cl C4*C”bl i.bR+1Y J51*<& p P 00TfjW.(£ D :T)-X 2.2/50 ,oi/^o (() _

1

<> R 4-V *
T

ICO hufrcR m
' ju-peel —

\ H IN ! IN IN IN IN imJH- llOB IN IN IN IN IN IN m | i w-0 1 IN IN IN vdIN IN IN IN IN IN IN
IDD IN-00 IN INJH- 24 ININ ININ-15V ! CHOCIJI|XL>N pZItcsrsz Wim;:R5S|tU0 R« R 44Cl&|L^iCiO C 5 I CS2 ci3jcS4 J5 I JUI G,1 R 4 RIO KM:n CM CM J10 JM2 JUS IC5îXir

COMPONENTSVA.R / K&LEMODELDASH NO. Mother Board
SC25E085-01

JH-110 Series

DAiSM NO. CHART

Section 3 Page 3-31



PARTS LIST
TRANSPORT MOTHER BOARD

PCA2500-0085-01

09-52-3031Molex Connector 3CIR

09-55-1032Molex Connector, 3 Pin Locking

09-55-1042Molex Connector, 4 Pin Locking

09-55-1052Molex Connector, 5 Pin Locking

09-64-1032. , Molex Connector, 3 Pin Non-locking

Molex Connector, 3 Pin Non-locking 09-64-1033

Molex Connector, 4 Pin Non-locking 09-64-1042

Molex Connector, 6 Pin Non-locking 09-64-1062

,1 09-64-1082Molex Connector, 8 Pin Non-locking

Molex Connector, 8 Pin Non-locking 09-64-1083

Molex Connector, 9 Pin Non-locking 09-64-1092

Molex Connector, 12 Pin Non-locking 09-64-1123

Molex Connector, 3 Pin Locking Male 09-65-1030

Molex Connector, 4 Pin Locking 09-65-1041

Molex Connector, 5 Pin Locking 09-65-1051

Molex Connector, 8 Pin Locking 09-65-1081

Molex Connector, 10 Pin Locking 09-65-1101

Molex Connector, 12 Pin Locking 09-65-1121

2N5681-S39568NPN Transistor

ICTE-5-5VSurgistor Diode

TL081CPOp Amp
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PARTS LIST
CAPSTAN TACH BOARD

PCA2500-0287-00
"A

Molex Connector, 5 Hole 09-50-3051

SP-7000-0212-00Photo Cell
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^C/> p
m H

i -P O i f u i p o Z

8 6 8 * g H m

r O I-^A !°Mi r
X J r c_

oo o £ *-t a> (flc a o
< - '? t -iO R N I

WHT/ORU
l IA J 3T

Z -i
I n“<0^ O OiTl FP$ S S 5^0 P »Ö* 4* O—-WHT —Oro < f lO I(5^ m & i8 -g 5

C P o S
r o ^
D

I

-t Iio— V I O

01 £
A J q r
Z T i

v6R M
WHT/6RN,^"cTV7 O—rQRN Oi i $x

Ho v>a* î N

Il—z>I

o QTA.M O AïI m > (Po? 0 H£ o m
P < z

c£F PT70 Iro r H mHAï X -H Ho HZ b m oFPN
\

_y XP£T> 9 rr£zX | [~G,RA PvA/MT/BRN O
%> iPJP m

~0
0) Remote Cable

SC26C150
JH -110 Series
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SCHENKTUL IDENTICAL
? PLACED

S1 RECORD PIM w's TYP—KD
Pal-1'5 WHT/REP
P87- 7 VYHT
PS7- I BLJC

P87-Ö K6D/BLK

1

© © B 1- 4- BLlC I2
WUT - Z

4- Pftlalb ss-*-
S4-°-
56-*-

4GRN-aRE* D 0 cn cn
0 ED S

Qram
0 111111°I

0 © E3

0 cm Du

0 cm cm
0 133 133

CRN - 5
BLÜ (P

BRNWi-IT
WHT/ BLK — 7
RED/BLK — S
WWT/6RM— ^
WUT /TEL— 10
RED /BRN-1 1
REP/ YEL —12

52-Æ
6 I- A.
5b - I
S4-1
6a- 1
SZ- 1
pi - 4

•— si- 1

PB7
Z ” MA7E6 WITHzzKjiMw JB7

SZ PLAY© r<D TRAUM- ORT
C.H ASÇ16
jn-noc

PÖ7-I2 RED / YEL-1
I RED 12{ 0—1 © /Rl WHT/ RED — \*3

0RNP ôl-7 WHT / BÜC- PI - I 14
-=3® © p j - a Y EL Z l

CrRKi
, Pi-3
. p l - 5

BEAU»
P-V524 - CCT

VIû 22
Z3PAIR

TAN
&RN

PI- 6 24-inw 111- '4 3 s!ZOCD-ZZcrA- GrRT
16

63 STOP |(p> N2—0ir® PÔT- 11 RED /&RN

PS7-G> BLU
17Z" FREE WIRE. LENGTH

THIS LND \8®-J © a-
19 i
20—©F © GRY (SPAR©

w«r/e>LU

- 37*2 -—
JACKETED
LENTH

V Pß»7YEL FUNCTION
-16 V DC1

WHT BRN -+77VDC2
3 UOT JSCOr/ß" 4 KENA RWT LUHÏ
a PEW FWD LlbMT64 PWD—®j p®

®—' @
—(£r ©

CD KFM STOP LIGHTPi To Jl5K^\.H6T.^W.bD,PCM700-09T7-OO

4 REMOTE PLAY
G KP MOTt Pc 3ET
5 REMOTE LOCATE
3 HI EQL
T| MED EQ

LO EO
10 PLAY CMD
7 KEY

P 87 -I0 WHT /YELI 7 ÏÂËM FLAY LIGHT
P97- ia RED
PB7- *2.4 TAM
Pbl- 2.3 PNR
PB1-Z1 VIO
PEH-ZI YEL
PB7- I4 bRN

B REM RFf.DRP l IONTPBl-^ ORNOu
REM R'AID 6W

10 REM FWD 6 W
WHT KEM STOP 6IN

REM P L A Y
*

S W
1 1
UI1' BRN IWHT KEM RECORD 5W13

LO EQ14
19 THRU 19 MOT U Z E D56 RWD

8—®ir® CiNDZOPB7-9 WHT /GRN1
9 21 MED EQ

®- J ®
©H ©

P67-4 CRNA. Hl EQ7.9MOLEX * 09 - 50 -3I0 IN WHT / 6.LÜ

\ GRY ('SPARES)
12 FREE WIRE LENGTH

THIS END

REM LOCATE CMD23
REM RESET CMDZ4PART OF

'fvDA 'nocu0^9 -oo«E0/BK tP86-r> (WHT

NOTES -
!..ALL JUMPER^ NOTED WITH COLORA

TOBE AWCrtt /Z.2 STRANDED.
7._ ALL UNMARVCED JUMPERS

TO BE AWCr * 2t BUSS WIRE -
S'' OVERALL WIRE LENGTH IS 3ö^4M.

Remote Control Cable, JH-110C
WD27D940 rev. C

JH-110 Series Page 3-39Section 3



KOUSIMG AS>3E./~\3>LY
RECORD PLA.Y BA.CKE.R/A.3SSE

TRK TRK TRK TRKTRK TRK TRK TRKTRK TRKT R K TRK4 12 13 1 4Z4 3 Z3
LoHIHI LO H> U

•21 3 22 3 cuwDJ wcJ QI VÎTVÎT \5r OPTIOM:0o o
RECORDV V V V V V V V ”V V V V V V V V V V V V V V V V Vr - PLA^BAvCK14(a 5 r>32324 \(a 15 a 122 21 20 14 12\°) II lOn 13ia

I
I Key

T P KT R«
1 3

U l LoHi Lo
i
I V

“oee EWC.R. FOR. OPT VOM

S^STEU. L/iRlMG^
\y ^ 'V Y v

Hi LO UI LO HI LO HI LO
TRK TRK TR« TRK

V V V V V \k yV y y \y v v V v.

Hi Lo Ht Lo Hi Lo Hi Lo
TR« TR«. TRK TR«

HI Lo Hi lo Hi Lo Hi Lo
TRK TRK TRK TRK

o PC2LOOC003W1 /W \ 4 \ 4 n\_ A Z 33 v vv
PLAYBACK

Ni/C N/C M/C
RECOPL

IL /C M/C
ERAäE. MOTe:

CJH <bfJ cU-l of- w/cK\ /C- iM'seRT IbuM-^y COMTAJCX OR
SPRIKO Cv_lp \M HOL£B>

LETTERED C"^H'\ N "S\ W'\
ê ôIAALL A,"

k > k ) k 3 k)kk : k 'S
J J

V * HEAD CABLE ASSEMBLY CHARTC’Aö»\_' Ki

Aucao ELECTRONICS
\0

DASH RECORD ERASEPLAYBACK
NO.

TRKI THRUTRk4- TRK I THRU TRK-̂TRK 8 THRU TRK 4-- Ol

TRK I Sr TRK 2 TRK I & TRK 2- OA TRK Ï & TRK Z
0 Q TRK ITRK I TRK I-05UI UJQl (0 &J

0

ob r Û

*o9 Kpt J»lP
P3 FOR TRACK. 1
Typ (4^ TRA.CKS

® @ © @ © © C2> © ® ©
o

- Q 4
^ -3 (P
0 o.
of * 5
0 0 “

0 Û3: J
W v )

S 5a: 1
UJ UJ

J
TQ tflm_J

Head Connector
SC26C003

JH-110 SERIES
8 rü ö ^CL (L a:

u u<Y « « s Section 3
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r TAKE -IIP i-I MO 7' H7
xF- W H T * JFpL'

VO 7 ' >
C.X û c _

? ? s
e. <t «- in
a. 2 < ^ L( Ç)uiî ni

C ^ ^ ^ )H* T’J a ir
M- 5 2 2 u - - -CUlOuJUi o MC ^ j- j $ S m I- J al O C- T;.«i-
M ir x it _

i i!' + a:r.ICUL w Jw _
^iu. CL r J' il a. > D 7

«V

I I- ? U. £ L
c 3 Z û iu £ w £ -9

Û > ^ - v 5 £ o oooè
5 S 225.'_ ^ lu o I“ _jUi ^ in ui m iuu

ZI I

H LU O <
j û c. m sR* »•’ t&

ÿf= - jôï ï; c c

- •Zoi

C _
j'T 1 >h- i2 L1 OO* 1 r.f- o1rt T.oU_ CZU ? 7. ^c o O u n u

O a £ Ü

5U O o ^ oI5 5 Q
-> Ï Z Î ^ ’ ’ ‘ S^ -1 -• Q_ v U Z

-J* û^y -X r 5 2 -
u * tu • J <i

UJ 4 >* >
** O ?

1 I

CJÎ O kcc0 WM 7r»t Q.<T£5 b
0-U' ^

tuU f-.o o 9 ^
HJ < C zur ver

~ ® §|||| 036
4- + > n (- £ ^5 POWER.

f )c > "... -1 H
r, fi «"^ Ci- 1

c .4 0 ,»i-V X •>
V tu C! Iiu

r 7 - l,J O 111 'M* T 2._
i r •

n’—I 111JjxRi lia. > t- aaQ ^ _,
ZU r ‘ \ ^ ^T IV

» i i-J l-MAL r r ">«V Au> IP tr>i 3r c z_ «v»< a. —» =I: \ i tT <r i <Z = ~ c , •) '
I Ï 7 a 19 “0 71

i. 4- I+ ix. L r c. t r x r 'r t x i - 'i-
2 4 5 3 7 3 9 IOII IZI^H! S Ifa 17 19 17 ‘0 3 Fc <- =. -‘^1

i aJfl7 !•"0 >- - IREMC" \? iqp « » f, ï A 7| > M S 6 7 ^ 'i :0 ' tPl2 M lr I F MAI F 2 1/o O U A •1 If ? ; " f - r- //• »
V/H V ï T/ii ; /I I F yvM.

/HT"
V CJ \iP/l -' i \; j o- :-F' Rt y--a 2I U

HL HT_1
f- . tJ L 11 I! 3'"RI ü -«»Vfcl »I*i >A7 R Z A(

Cf7 G 3 _
Z F A

O0-'r- Ar ii . i RT? F-5 V309W O c<< •CPS WH7 rI ILLJ F’ (*r" >\ O vI H J.l- /REP
I—W—

ER 6
-- « . i 15 / 70

rl
TM, YEL <«--Or t«o , J LMtVio

30? DECK + 5OyiSSÄi^.o-U°5ü<7
r i5/aoJ- Bt I )

'F- M
I

\ cl2o
I Br AU CONNECTOR

BU Eü oCi» :iI Al‘( tv,on 'HM no
. J / s

CJ./S I Q2 >e x1 ^ ’> A 5 n < .I« C J70 I ?-'43 le U 10 4 3 H ? 4 3 ~ | <? :•111 i r - a it ?=3 7 A <i •< Z I "j C J *5 irn o +EP4Ö ' f ’ J r | '..•'P74
l’H r ? v- - ii

r.i*Â | <©n TRANSPORT
MOTHER
BOARD

"T. P 7 î|U XJ 2 > iïlu C F J O'<tx ïex XJU IIIÜ 2 -' iX II. l _ _O> r i« •' X Cil 4 =I Z 3 7 S Z 6O z n. I 4kl >r.^LX Xli-er >x u. n IJ-X * Ou: i'I>i: tir il u •i CF43i WR CONNü V IU P98 J98UJ-i O OX Zv T 11. ni2 .u U- C
Û § J* Û

H1 7. ^ - u' -
0 N7 P •

•* D t -O F-iuX X I- F- ml n’ CP33 (H Ul '1 "-tl- i BDh u -£ IX 11lui2. I Pr UX X s111
O ce

rx z x CRNIF- a o =O « f XTI- J'r F- > .X> i -,ri OA|' « o . IX '1X $ 5 $ 1 *1 *. *1X Al WIRE’S
I? 3 A

5 txrX T Z >H fSF$ tü F-I rt5 i-$ 5 - x ï 2'tUi 2x> > XPN/Pl F' 1-T hOr* t xiT XZ T 0 OI l If •:I .• 4 6J *-•Uz 1 / 10 9 6 7 b 5 4 78 r 1 |
M P 49

REMOTE A

HP 36 _ _
J ( 9 c \ J l I 2 3 ) ( ï 2 Î 4 J t I 2

“ b A 3 z I S .1— f
"

.»Tppv

[i ^ . i ( -ï i 3_o c, ? a s i IOI
HP 43

POWP P

f 4 I RT 3 )4 c> F * HP I I-7 / ' i. -< 4 >T H )1' ir
>u.J“

WP F
PP MOTE P,

J ^ MP7
MOnui A70Rh 7’ i

•i 1 a ir uM
i - -•

rhi
HP4O hlY R( AHL>

H|| f

it iHP 15 HP *4 4 _ HFJ~
3

~T1 [7213 4 R fa )
HPI: Iî>t X Iai MF P 1 Cim ! .VH Î / VIOCO l:tu ' Vt\ <n îI T 1XX JI If I SIII! Ilf 4 ’0i Hf-'A " A > RIOWHI / < /1 ».VH > / Vf '

A W 1 / F f- r /H

.L OC x s? --RAYX X x: X (2)x s. : c 4 3 f.< 1xi _i
X [E

'-J Iaj TOFiQllf- C

i IMP
xlu01t£ XlX Xir cC'r. i

T PLUGS ONTO
AHAIOCJJORQüE BPI I 53 A VoRAY'U hr Pi i -.2 <Di i ix i

5 v I3 RED rL_qzp'^RN C t- VVHI /H\ I -
WH J/OPM
WHT /v‘rr

I1-1 T I'V -o.1 lwillII LJ 1 F5MME
J PING

i 4P00i 2I20 no L 0 I vVI I I /ORN /HPAYSL i

LC_ I 7 ARF MECHANIC ALLY•JOTFPINCH BRAHE SOLENOIDS
ROLLER TAKE IJP / SUPPLY

SOLENOID

TAPE
LIFTER

SOL E NO ID
-I» -III . EB- OCht. [ >."MOWN IN
HI POSITION

UI -hw
WV

ITTS ‘1 p 7 10 I V i tl 12 ) \rh I *

TAKE UP SUPPLY
TAC R TAZH

S 3 - EFOB HP9 1 K Rllto* <c E I 2 K 4
50K

FAST MOTION
CONTROL

(?P 6 I »«WF-47
SERVO

TRANSISTORS
%ci.’ vne

H P A
~|

WHT/RED /~ )I I
A CAPSTANv MOTOR

V 1 GRAY

I VJz A]{ 4 7 4 A 3 5 2 I JPIA _ CCr 6I3 _r i j./J
’ i lIN T t’FN

S 4 3 K I 7>- «-̂ isvncX) z<4 Ci eu hi r t i lC D ;t5 Xx> II U ÖI fa ] f
« BREAK

Vs . 9 EF-JS 0P
• PH-

7v.
o
“

<^$ 3 5P? F'J - 76 i
BLÜ J éP4 L

" 4
> K 4 H FB À (f, SBf-"JL' 1' 1' ?. p“7Ë

01 s U1 l-iU 1
w

»
»22 K ’ H I ' »ZN905E C‘

ZN 3055 <V j I8 i l? 55IGArç PK t F-
* i l

ri- u.I l l rI o .1 1 LL -I-— IillPun HPF’JFLL DOWN H .t0 1
, r o o -\- à

o—
9 L r »

cïTû. u'•/ ü MI , o J
i- -i M i l i .• ^V 0 U. 11. e, < 1 ; - 5 ,

•14 3 0 L> B A 3 • > .-•
i ^ tu h i IU S Vt lu lu UJ UI.

inair "> / 0. 1 l l ir (' rr fi.

i'i1 A PST AN
POWEF

4 U C
2 1
O L.

lUI

'Tl LU UJ10 t~Tk FIXED EXT
VAR n

r K
•L ü

-i

5S Y ?A

Ii i•Ui; 11 c or ,
i l fWi-FT

IIr I J ï r .4, > h ^ .. ,4 1 » n D iVj 11

P r * lu in i
^ R 2 OWHT/BLK O SABlIfaH

HL f ION
f '-» HP4E

Hi12 SLAVEr K UJ lui
tr irjJ 50 -- vol

Rl » IF îKO O'R 4I KDA T 14 4 IC • 3 / 4 F S S L*I .-7 17 3 IO Ifi À f Of JfTN4 “>4 4 ir /o o oRED REFERENCE
MED

1 lhTACH ASSY 45V
TACH ASSY GND
TAC W A 55Y OUT

I îo fa K 4l
> n•JERr- Z 1 •A

o -BLJ. 2 5EMV.5004^ F- MOTO
uFN’v >1/
AMP HP

T q FAE irCr UIUi JRW
L.SEENOT F il.‘ïLA) >GRH ",U sI > CU4 5 NY.-Jm DECK :WITCH

E :Ah D
iri \.oo 041 / oo

Y*- NF-I ü rr ILlu x. WH WCWT t > RA <
W_M i/R.r i)/t?ErÜ

WN I /PI. K

1 4 AIOK , j \3 (L7 î—<'b) o-“TCAPSTAN
TACH
ASSY

2 i r s5 soOOB
07 0 -00

i ai l -i Rl K/ RL lL̂ i*ix I<5 i».JC ilI O cbI 2 K 4 5 4 1_Lx F- r i SPEEDI P2 A i2 1U -J21 i i

K H

P60
P

_LLC
o

Ii JAPR 4 A A 7 i I c 15 H IOI - Irt4 IY L L :F* •;GRN iI. IZ R of \ L B 4 "O R FJ 11K
K T LIN

( W. K 1
• ISO

-7 , |4 -F-i a
IsH ITAPE

BREAK
SENSOR i WH 7 / r 1 K•r 4

i
. 7 h•F1 —wv—

, VAF^(SPF El

6 HK Zu-ron .i lui l lJS *

nui-15 •

Jl l' V/D’L I UJPI f I A Y F WD »' t . ci! vi r -Y i L Jl l ilu .1.1X'> Ui \ ll. VX Vvr i WHIW RF T OR N P RH WH T N*WW T
h

i • iCLNOTES :
(UNLESS OTHERWISE SPECIFIED)

f. ANY PLUG NUMBERED HPl THRU HP 50 PLUGS

F - -iF-.1 i<ï ‘ f ( P' r-.1 iL' )i i ' i l lI xX XI
- l

iF-IPHOTO
ISENSOR

AMP BD
PC 2 faOû
BOIfa0-00

r- 4 5QJQ 1 ^ 02
2 N 4354 2 N 3S68

§$ <: ii— pi - -
Wh-; vi J <

X XI ft 1
PL AY S-CP FWD PWt <r * r j / ’ t L •;-XEDIT -xONTO MOTHER BOARD.

2. P 60 A Pfa I PLUG ONTO PHASE LOCK LOOP
BOARD.

3 J85.JS6 , JS7 £ JS Ô MOUNT ON MOTHER BOARD
FRAME.

4. WIRE 15 Z Z G A
5. FOP JH- IIOM-D, THE TAPE PREVIEW SENSOR

IS DELETED AMD THE RECORD SWITCH iS A DTE D.
DELETE THE JUMPER FROM

s- MP4?
|9 I? ? I- 14 5 4 -' 7 - I 11 IOI -] ( , PHASE LOCFY

I OOP BOARD VIA
MOTHER BOARDJ $ * “

O ALL CAPA ( ITOR VAM ’EC ARE IN MiC KOFAK ADS/VOL T
7.DIODES CRI THRU CPC APE IN4GC 4.
F. ALL PESIC IAH [ VAl l 'E' ARE IN W.5 e/t

lu L-'v. C il!I' ) $tr - ? < i»’i 1 '•1
•’K

7 b- j.— r i u.1- Z
• c^ r - J c

lx a. > > to c
u> r —

^ I - -
enx “ M

u_ u- -
UJ IU X
X x *

t • .
••Iu.

I + '- X. C 1 I, I'U

I” ' - ^ Interconnect Harness, JH-110M
SC28F44

JH-110 SERIES

u.MP4fa-6 ~0 HP 46- 9.
x X
5 ^ - .C

> ix - - i

Section 3

Page 3-43



h- f-
C Uj
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s* "si

it ^esi -Q ^t / 5

<3 fto a> InQ *£<. 4-C£ct

jVG «O cc c\Jrnr-<-
V.

\o
C\J m

* 3 $U

r-
•̂r
^ <N

^ -JO r>Ocu vQ
U ^

UN
<x
O^-J —

f—i —VW-*I
h*

I
LA VÆ

4 »( L

£ 5
—AA/V

Oi
0 ^0
cvj C
CJ '< I41 >

ccfA ,J> Uo 0— ^
Q^- cc * v.-» &!2$»PËliiii;11 5 ^ I—

^wv4SIS '
S ^ T?T

^ SJ
CJ
M!Mi- K*

r-
*1C\1

WW* Uo
CM ncr ^

CMo
CM
DC
<oo 4 )0 CMr 1 cc Oro

CC M*
$K I-I j Om Q In- OB^ +i

SI
O'ccJ

cn sc Hhcc lin <U •

o^ !

or
I

1 '" i ?O; - *Kr ^ / Cß ccâo $o 2^£ i cj K. Nyg Iu. 1 £ ^52a . ! 4- r-4jQ) Or 'C ^ $ S'
~-J n CMKO oCM CG

Çj NÛ !ÎJ Q (/> ç>£ Ig *
Cj rOCJ1

CC. ~~p-*+|( M— Mj
Cr Q; 22y>A I

Hi ki
CO ^ ^I l S5 § «
SS ê -o(ô K. ti lu
to Co ft Q
UÎ ^ SNj Qr M

I

M-
18CM

CM 5o0—V\Ar— Mi '£ s:-LHM I
OlA I« A/WO>c I 1

!
h- I ? L $ 'M ^ ^^ -̂ 1 'Mw c> Q: Q:

F .^ - c\j

nrG ^ P
o L -f;^£^ O Q. ?' K Q ^CJ 21 I

>5 5
^ c\iJ C M

t T N̂ "r, Hr ,Iv
:
I

O
iI Remote MVC

SC26B1003
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8-32 X 1/2" LG.
ALLEN FLAT HEAD SCREW
3 REQUIRED

TRIM WASHER,GUIDE POST
MC-2600-0622-00
2 REQUIRED

SCREW, SOCKET HEAD8-32 ALLEN SOCKETHEAD SCREW
2 REQUIRED -11/4"LG.0/4") 8-32 X 1/2"

FOR 1/4" TAPE2REQUIRED - 11/2"LG.(1/2")
2REQUIRED- 2" LG.(f )

LOCK WASHER

3/8-32 HEX NUT
2 REQUIRED BRIDGE PLATE, TAPE HEAD

MC26OO-O690-O4

GUIDE POST
MC-2600-0220-01(1/4")
MC-2600-0220-02 (1/2")
MC-2600-0613-00 (1" )

SCREW,SOCKET HEAD
8-32 XI"
FOR 1/2" TAPE

SCREW RETAINER WASHER
MC-2600-0107-00
2 REQUIRED

SPACER ASSEMBLY
MC-2600-0688-02
FOR 1/2" TAPE

1SCRAPE FILTER ASSEMBLY
AS-2600-0689-01

6-32 X 3/8" LG.
ALLEN FLAT HEAD SCREW
6 REQUIRED

CAM, WRAP ADJUST
MC2600-0170-00 &3 REQUIRED

8-32 X 3/8" LG.
ALLEN SET SCREW
3 REQUIRED

0
MODIFIED CAM PLATE COVER,HEAD BRIDGE

MC2600-0699-01 ( 1/4")
MC2600-0699-02 (1/2")
MC2600-06I4-010")

MC2600- 0682-00

e

"C" WASHER IRR-1000- 12
3 REQUIRED
(I) EACH ASSEMBLY

6-32 X 1/4" LG.
BINDING HEAD SCREW
4 REQUIRED ‘

I
4& COMPRESSION SPRING

SP-7100-0082-00
12 REQUIRED

PLATE,HEAD CAM
MC-2600-0217-01
2 REQUIRED

A
I

DISC,PRESSURE-̂MC-2600-0225-00
3 REQUIRED

CONNECTOR CASE
AMP583167-3

MODIFIED MOUNTING BLOCK
MC2600-0681-00
I REQUIREDLHVJ

I
A o

4-40 X 1/2" LG.
ROUND HEAD SCREW
2 REQUIRED

TW27D-434-40 X 3/16"
CONE-POINT ALLEN SET SCREW
3 REQUIRED\ Head Assembly

TW27D-43
JH-110 SERIES

BLOCK,HEAD MOUNTING
MC-2600-0215-00
2 REQUIRED

Ô
Section 3
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CAP, COUNT GENERATOR/ROLLER GUIDE
MCA2600-0023-01(1/4" 8 1/2“)
MCA2600-0621-000")CAP, PINCH ROLLER

MC-2600-0363-02
TAPE DRUM COUNTER^MCA2600-0316-02(1/411)

MCA2600-0317-02(1/2")

MCA2600-0607-02 (1")
SCREW,FLAT HEAD UNDERCUT
8-32 X 1/4" SCREW, ALLEN SET FOR l"

6-32 X 3/8" Ö,4 REQUIRED
QALLEN SET SCREW (LOCTITE)

6-32 X 1/2"
FOR 1/4" & 1/2" SHAFT,ROLLER GUIDE

MC-2600-0315-00 (1/4" Ö 1/2")
MC-2600-0606-00(1")

SPACER, CAP FOR l"
MC-2600-0611-00PLATE, SOLENOID MTG.,

MC-2600-0059-00
SCREW, ALLEN SET FORI"
6-32 X 3/8"

SCREW, PHILLIPS HEAD
4-40 X 3/8"
2 REQUIRED

OPTICAL SWITCHv
AS-2600-1004-01N

PINCH ROLLER
AS-6000-0237-2Ï ( 1/4" 8 1/2")
AS-6000-0237-220") I

SHAFT, PINCH ROLLER
MC-2600-0352-00SCREW, BINDERHEAD

8-32 X 1/2"
( SCREWS INTO DECK )
3 REQUIRED

SOLENOID,PINCH ROLLER
MC-2500-0104-02

SPACER, COUNT
GENERATOR
ROLLER GUIDE
MC-2600-0313-00

CORK DISC 1 :(CEMENTED TO PLUNGER) ..

PLUNGER, SOLENOID COTTER PIN
1/16" DIA.

SCREW,FLAT HEAD UNDERCUT
8-32 X .75
3 REQUIRED

BLOCK SPACER
MC-2600-0917-02 (1/4" a 1/2")
SP-7100-0013-000" )PINCH ROLLER ASSEMBLY

MC-2600-0403-01FELT WASHER
FLAT WASHER

LOCK WASHER

HEX NUT
6-32

BRACKET, PLUNGER STOP
MC-2600-0356-00

SCREW, 4-40 X 1/2"
2 REQUIRED

RUBBER GROMMET
RG-215

ROD, SOLENOID PULL
MC-2600-0355-00

ARM, PINCH ROLLER
MC-2600-0362-00SCREW, BINDERHEAD

8-32 X 3/16 "
2 REQUIRED

SPRING, COMPRESSION TENSIONING
MC-2600-0357-03

NUT, ELASTIC LOCK
10-32SPRING, COMPRESSION RETURN

MC-2600-0357-02

SCREW, ALLEN SOCKET
8 -3 2 X 1" TW27D-47

Pinch Roller Assembly
TW27D-47

JH-110 SERIESSection 3
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SCREW
8-32 X 3/16"SPRING

MC-2600-0140-00

ROLL PIN
3/32" X 7/16"r* WASHER, FLAT

AS REQUIRED
"1

PLUNGER,
PART OF SOLENOID
42C24DCAU

BRACKET, STOP
MC-2600-0127-00

SCREW
4-40 X 3/16"

FELT PADS
CEMENTED

WASHER, NO.4 FLAT

PLATE,ARM TIE
MC-2600-0245-01

Ü3 SOLENOID, MANUAL LIFTER
42C24DCAU

6L
PLATE,ARM TIE
MC-2600-0245-02 9

0 BRACKET
MC-2600-0247-00

i
0 SCREW

8-32 X 3/16"
2 REQUIRED

SCREW -
8-32 X 1/4"
2 REQUIRED H TAPE LIFTER ASSEMBLY

AS-2600-0255-01 (LEFT ARM)

AS-2600-0255-02 (RIGHT ARM )

AS-2600-0255-03 (LEFT 110-8 TRACK )

AS-2600-0255-04 (RIGHT 110-8 TRACK )

SCREW, SOCKET HEAD
8-32 X 3/4" U'

WASHER,FLAT

SCREW,SOCKET HEAD
8-32 X 3/4"ftb *

-

DECK PLATESOLENOID, LIFTERo ARM, LEFT
MC-2600-0239-01

AS-2600-0255-10WASHER,FLAT

0 SPRING,
DIFFERENTIAL
MC-2600-0242-00

RETAINING RING
IRR -1000-12
3 REQUIRED SCREW

6-3 2 X 3/8"

ARM, RIGHT
MC-2600-0239-02

PIN, MANUAL HANDLE
MC- 2600-0249-00RETAINING RING

IRR-1000-12

ASSEMBLED TAPE LIFTER
BOTTOM VIEWSCREW

6-3 2 X 3/8"* SLEEVE, PART OF SUBASSEMBLY MC-2600-0239-01 a -02 CAM,OUT-STOP
MC-2600-0240-00 TW27D-45

Tape Lifter Assembly
TW27D-45

JH-110 SERIESSection 3
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CAP ASSEMBLY
MC-2600-0391-11

SCREW,BINDER HEAD UNDERCUT
6-32 X 1/2“SCREW,BINDER HEAD UNDERCUT

6-32 X 5/8"
I ROLLER ASSEMBLY

MCA2800-0009-02 (1/4")
MCA2800-0009-05 (1/2")
MCA2600-1010-06 (l" )

SCREW, BINDER HEADUNDERCUT
10-32 X 1/2"

ct
FELT,CEMENTED

DANCER ARM ASSEMBLY
MCA2600-0633-11 (1/4")
MCA2600-0633-100/2“)
MCA2600-0633- 12 (1" )

pBRACKET,LIMIT STOP, MC-2600-0390-01

SPACER .010" THICK
MC-2600-0368-00 HEX SPACER, THREADEDPLATE, CLAMP^

MC-2600-0377-01

BALL BEARING CAP ASSEMBLY
MCA2600-0023-01
3 PER DECK

HEX SPACER, THREADEDSP-7100-1520-00

RETAINING RING
3101-78

ROLLER GUIDE
MCA2600-0316-12 (1/4“)
MCA2600-0317-02 0/2“ )
MCA2600-0607-02 (1“)
3 PER DECK

FLUTTER DAMPER BOARD
PCA2600-1008-00

BUSHING,FLANGED
MC-2600-0370-00

ANGLE, WIRE ADJUSTMENT
SCREW, BINDER HEAD UNDERCUT
10-32 X 1/4"

MC-2600-0375-00
BALL BEARING SHAFT ASSEMBLY

MC-2600-0315 -00 (1/4" 8 1/2")
MC-2600-0606-00 0")
3 PER DECK

SP-7100-1520-00

SCREW,BINDER HEAD UNDERCUT
6-32 X 1/4"

v iX i
© SPRING, LOADING

MC-2600-0367-00
Mi

Js / TOP OF DECKPLATE, THREADED
MC-2600-0377-02

W

*
e

;g
•< iMAGNETIC BAR ASSEMBLY

MCA2600-0410-00 -, .

_ .]

j/i

Art 1
wfim,

uIP /f fJli

i ^
I

?»
i

v* PHOTO CELL,
COUNT GENERATOR
0PB125

PART OF ANALOG
TORQUE BOARD
PCA2600-0001

SCREW,BINDER HEAD UNDERCUT
6-32 X1/4"r

NO.6 FLAT WASHER COUNT GENERATOR ASSEMBLY
AS-2600-0314-00
(INCLUDES PHOTO CELL)NO.6 LOCK WASHER

I

6-32 SMALL PATTERN NUT Electronic Dancer Arm Assembly
TW27D-81
JH-110 SeriesSection 3
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fQ
'POST

MC-2600-0373-00I

SCREW, ALLEN SOCKET HEAD
4-40 X 1/2M

SPRING,WIRE
(4 STRANDS) SCREW, ALLEN SOCKET HEAD

4-40 X 1/2"MC2600-0375-00SCREW-6-32 X 3/4"
2 REQUIRED

SCREW 6-32 X 1/2"
2 REQUIRED

BAR
MC-2600-0372-00PLATE,CLAMP—-—.MC-2600-0377-01

FELT,CEMENTED

BRACKET, LIMIT STOP
MC-2600-0390-01

SHAFTSCREW, BINDER HEAD
4-40 X 1/4" MC-2600-03Q5-00

PLATE, SPRING CLAMP
MC-2600-0374-00

WASHER, FIBER

IMC-2600-0368-00

ANGLE,WIRE ADJUSTMENT
BALLBEARINGMC-2600-0375-00
SP-7100-1520-00

INTERNAL "C" RING
DECK PLATEIRR NO. 3000-X62

1(FLA. BEARING)PLATE, THREADED
MC-2600-0377-02 BUSHING,FLANGED

MC-2600-0370-00

INTERNAL "C" RING
IRR -3000-X 62RETAINING RING

3101-78
'*

BALLBEARING
SP-7100-1520-00 ;•

SPRING,LOADING
MC-2600-0367-00

BAR, BELOW DECK
MC-2600-0388-00 SCREW

10-32 Xl/2" ASSEMBLED VIEW SHOWING PARTS
ABOVE Ö BELOW DECK PLATE

DASHPOT
D4512M

1
?

SCREW, ALLEN SOCKET HEAD
4-40 X l/2"

o

BRACKET, MOUNTING
MC-2600-0389-00

* PART OF SUBASSEMBLY D4512I-I

Dancer Arm Assembly (Air Dashpot)
TW27D-44
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SCREW, BD. HD. UNDERCUT
6-32 X 1/4"SCREW, FLAT HEAD ALLEN

6-32 X 1/2"
3 REQUIRED

SCREW,BD. HD UNDERCUT 3 REQUIRED
6-32 X 1/4"

SCREW,BD. HD. UNDERCUT
6-32 X 3/0"

SCREW, BD. HD. UNDERCUTTURNTABLE ASSEMBLY
AS-2600-0198-01 8-32 X 3/16"

2 REQUIRED
FLAT WASHER
AS REQUIRED

r
BRACKET, BRAKE MOUNTING
MC-2600-0076-01 (RIGHT) (SHOWN)
MC-2600-0076-02 (LEFT)

I
SHIM, TURNTABLE -—
MC-2600-0022-01 (.005", BLUE)
MC-2600-0022-02 (.010", BROWN)
MC-2600-0022-03 (.020", YELLOW )
AS REQUIRED

A
HEX NUT
4 -40 X 1/4"

SHAFT, STATIONARY 3MC-2600-0077-00

FILM OF
"LUBRIPLATE"

REEL MOTOR
AS-7100-1002-00 • /SHAFT, PIVOT

\ / MC-2600-0079-00 ROLL PIN
3-32 X 7/16"SPACER, THREADED

MC-2600-0080-02

BRAKE BAND ASSEMBLY SOLENOID
42C24DCAUAS-2600-0197-01 FILM OF

"LUBRIPLATE"

RETAINING RING
IRR -1000-12

HUB, BRAKE ——_
MC-2600-0016-00

SCREW, ALLEN SET
8-32 X 1/4"
3 REQUIRED

SCREW, ALLEN SET
4-40 X 1/8" PLATE, PIVOT

MC-2600-0078-00

RETAINING RING
IRR -1000-12

SPACER BRACKET-
MC-2600-0401-00

o :

I SPRING, BRAKE ASSEMBLYI J LEE-016A-1-MWo o

u SPACER, AMATOM 8228PLATE,TACK MOUNT
MC-2600-0075-03 SP-7100-0057-00

3 REQUIREDLEFT REEL MOTOR ASSEMBLY
MCA2600-0300-04
RIGHT REEL MOTOR ASSEMBLY
MCA2600-0300-13

TACHOMETER
SP-7000-0196-01

TACHOMETER
SUBASSEMBLY
AS-2600-0303-00

SCREW, BD HD UNDERCUT
6-32 X 3/8"
3 REQUIRED

TAKE UP HARNESS, GREEN
WDA2600-0186-10
SUPPLY HARNESS, RED
WDA2600-0106-09

Reel Motor Brake Assembly
TW27D-49

JH-110 SERIESSection 3
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SHAFT, SHIELD SLIDE
MC-2600-0267-00 (1/4" 8 1/2")
MC-2600-0616-00 Cl")

FELT WASHER
MC-2600-0273-00

ROD,MANUAL HANDLE
MC-2600-0272-00

I
PIN PIVOT, DOWEL
1/8" X 3/4"
RPC -01/08 X 03/04

5=5
S5£-

I 0

HI
SPRING, DETENT
SP-7100-0016 -00

I

ISHIELD, MU-METAL
MC-2600-0263-000/4" & 1/2")
MC-2600-0618-0CK1")
(CEMENTED TO SHIELD) BUSHING GUIDE

MC-2600- 0111-00SHIELD ALUM.
MC-2600-0264-01 (1/4" 8 1/2")
MC-2600-0617-00 (1" )

PIN, PIVOT
MC -2600-0115-00

* <s>

RETAINING RING
IRR-1000-12 BRACKET

MC-2600-0116 -00

BUSHING SLIDE<MC-2600-0Î10-00

*
SCREW 6-32 1/4"
2 REQUIRED

©

FELT WASHERC
MC-2600-0273-00

TIE PLATE
BRACKET
MC-2600-0269-00 0/4" 8 1/2")
MC-2600 -0619-00 0")

MC- 2600-0268-00

LOCK WASHER
NO.4 INTERNAL

NOTE' -X- APPLY "LIGHT" LUBRICANT
TO ALL MOVING PARTS.

?
PIN, PIVOT DOWEL
1/8" X 3/4"
RPC -01/08 X 03/04

e
NO. 4 -40 HEX NUT
(SMALL PATTERN)

TW27D-46

Head Shield Assembly
TW27D-46

JH-110 SERIESSection 3
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O
BUSHING,CAPSTAN
MC-2500-0070-00
USE ON MODEL JH-114 ONLY

KK BUSHING,CAPSTAN
MC-2700-0926-25
USE ON MODEL JH-1Ï0B, 1/4" CAPSTAN ONLY

SCREW,ALLEN SOCKET HEAD
10-32 X 5/8" STAINLESS STEEL3 REQUIRED

I “

z-i!
RING
568-017 BUSHING, CAPSTAN

MC-2700-0926-50
USE ON MODEL JH-110B, 1/2" CAPSTAN ONLY

USE ONMODEL JH-114 ONLY
DECK PLATE

^1

OP STROBE DISC/HUB ASSEMBLYMCA2500-0276-01o

9

SHIELD CAN
MC-2500-0502-00

e

SCREW,ALLEN
2-56 X 1/2"TORQUE TO 2IN.-LBS

PHOTO CELL,—-MATCHED PAIR
SP-7000-0212-00 M

CAPSTAN MOTOR ASSEMBLYASA2500-0129-01(2" TAPE)
ASA2500-0129-03 (HIGH SPEED 1/4" a 1/2" TAPE)ASA2500-0129-04(LOW SPEED 1/4" a 1/2" TAPE)ASA 2500-0129-07 (l" TAPE) ^ a:CAPSTAN TACH BOARD

PCA2500-0287-00

SHORTING PLUG
FOR SHIPPING

A
1

SCREW, ALLEN BUTTON HEAD
4-40 X 3/16"
2 REQUIRED

SCREW
3-48 X 3/6"
4 REQUIRED

o
CAM, BOTTOM
MC-2500-0283-01 PARTIAL ASSEMBLY

SHOWING PHOTO CELL MOUNTED IN BRACKET
CAN COVER,CAPSTAN
MC-2500-0590-01

V

HEX NUT
4-40
2 REQUIRED

SCREW, FLATHEAD BRASS
3-48 X 1/4"
4 REQUIRED CAM PLATE ASSEMBLY

ADJUSTMENT SCREW
FOR PHOTOCELL
PHASING

STANDOFF
MC-2500-0285-00
4 REQUIRED

SCREW,ALLEN
I 4-40 X 1/4"
I 2REQUIRED

Capstan Motor and Tach Assembly
TW27D-48
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© SERVO@ REMOTE @ @ POWER @© SYNC @PULL DN - SERVO - PULL UP DECK+5

m o

B B Q S O
0 0 0 O D D
0 0 0 0 0 00 0 0 O 0 0 0

0 0 0 0 0 0 0
0 0 OO 0 0 0 0
0 0 0 0 0 O 0 O ®

®a
LM309LM309O O2N3055

TW27C-34

REMOTE CONNECTOR SYNC CONNECTOR SERVO CONNECTOR POWER CONNECTOR
PIN SIGNAL NAME PIN SIGNAL NAME PIN SIGNAL NAME PIN SIGNAL NAME

31 -15 vdc
+22 vdc
+15 vdc

RWD Lite
FWD Lite
STOP Lite
PLAY Lite

RECORD Lite
Remote RWD
Remote FWD
Remote STOP
Remote PLAY

Remote RECORD

NC1 -15 vdc
+15 vdc

1 Supply Motor LO
Take-Up Motor LO

24 vac
+8 vdc
,+22 vdc
-15 vdc
Ground
+15 vdc

Chassis Gnd
Record Hold
30v Common

Supply Motor HI (30 vdc)
RECORD Momentary

LO EQ
MED EQ
HI EQ

Supply AMP In
Take-Up AMP In

1
2 STOP Lite

PLAY Lite
FWD Lite
RWD Lite
REC Lite

STOP CMD
PLAY CMD
REC CMD

COUNT

2 2 2
ŸU3 3 3 NC 3

4 4 Buffered Capstan Tach
+8 vdc

EXT DC Control
Buffered 19.2 kHz

(y fovAlL NC
19.2 kHz Inject

24 vac

4 4
5 5 5 5
6 6 6 6
7 7 7 7
8 8 8 8
9 9 9 9

10 10 10 10
11 UP11 11
12 12 DOWN

Buffered Capstan Tach
+15 vdc
Ground
-15 vdc

19.2 kHz Inject
A/L ENAB
A/L CMD

A/L Analog
A/L GND

12
13 13 13
14 NC 14 14
15 24 vac

RMVC Trigger
RMVC Analog
RMVC Lamp
Lifter Defeat

Ground

15 15
16 16 16
17 17 17
18 18 18
19 19

2020
NC21 21

22 NC
23 Remote Locate CMD

Remote Reset CMD24

Rear Connector Pinouts
TW27C-34

JH-110 SERIESSection 3
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LINEAR POT 3540S- 1-103
KNOB Rl-503 SWITCH ASSEMBLY

AS-2600-0132

HI

CO KNOB B527-1
SWITCH 23 X 30B-4-QZCD

SWITCH 01-151
LENS 01-951-R
LAMP 01-903

SWITCH 01-151
LENS 01-951- W
LAMP 01-903

SWITCH 01-121O
LENS 01*901-YKNOB B527-1

SWITCH 14 X 30B-3-QZO LAMP 01-903
SWITCH 01-151
LENS 01-951-G
LAMP 01-903

SWITCH 01-151
LENS 01-951-0
LAMP 01-903

SWITCH 01- 151
LENS 01-951-W
LAMP 01-903

CO Oo
3

TW27A-35

o
"O
0)

CL. 3
ï H CD- s -
^ io 30
0 CD
S? 0‘S.? iso* W <Dco 3

CD
3

U
0)

~D </)03
CQ
CD
Co«
03
CJl

:

I m*



SECTION 4
RTZ III & AUTOIOCÂTOIR III

4.1 General Description
4.1.1 RTZ MO

of the location memories or lathe function
memories.

1, 2, 3, and 4
(Autolocate Memories)The RTZ III is a microprocessor based position

locator and velocity indicator. The micro-
processor executes programs stored in its
memory to perform the functions requested by the
button switches on the display panel. Functions
associated with each button switch are listed
below.

Locates the tape to the position stored in
memory 1, 2, 3, or 4, respectively. Also used to :®:';:i*
store locations in memory and to set the
display. To store the displayed location into
memory, press and release STO, then press 1, 2,
3, or 4.

TVI
To set the display, press and hold SET, then
press 1, 2, 3, or 4 to increment the digit directly
above the button.

(Tape Velocity Indicator)
Displays the tape velocity in inches per second
while pressed. When released, display returns
to position indication.

SET
RTZ
(Return to Zero)

Locates tape to the position where zero was set
on the display. The display is cleared to zero on
power up and with the CLR button.

(Set Display)
Allows presetting the display to any position
0:00 to 99:59.

BND
(Band RTZ HIM Only)

Displays the band function positions stored in
memory. Position is flashed three times on the
display. The next consecutive position is
displayed each time the BND button is pressed.

CLR
(Clear Display)

Clears the position display to zero on the RTZ
III. Does not affect the position memories.

On the RTZ HIM, this button clears the previous-
ly displayed band, expand, or lead out position.
When pressed simultaneously with SET, clears
the display to zero.

To store the displayed position as a band posi-
tion, press and release STO, then press BND.

XPD
(Expand, RTZ HIM Only)

Displays the starting position followed by the
ending position of the expand functions stored
in memory. Each position is flashed three times
on the display. The next consecutive expand

STO
(Store In Memory)

Allows storing the displayed position into one
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positions are flashed each time the XPD button
is pressed.

display, it will be converted to 1 .minute 18
seconds prior to the execution of any function.

To store expand positions into memory, press
and release STO. Press XPD to store the
displayed position as an expand start; release
XPD to store the displayed position as an ex-
pand end.

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

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

OUT
(Lead Out, RTZ HIM Only)

Displays the end of record lead out position
with three flashes. Only one OUT location can
be stored in memory.

To store the displayed position as the lead out
position, press and release STO, then press
OUT.

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

The AutoLocator III is a microprocessor based
position locator and velocity indicator. The
microprocessor executes programs stored in its
memory to perform the functions requested by the
button switches on the front panel. The
AutoLocator III is available on the JH-110C-8 only.
It mounts directly above the remote unit and inter-
faces to the tape transport via a thirty-five foot
long cable harness.

1...

The position memory can be pre-loaded with any
position by first entering the time into the locate
position display via the numeric keyboard. Then,
the •*- (shift left) button, is used to shift the locate
position into the tape position display, redefining
the current tape position.Operating voltages for the autolocator come from

the transport. The AutoLocator 111 does not con-
tain its own power supply, but does contain
voltage regulators which produce +5vdc from the
transport’s +8vdc output. The transport’s power
supply also supplies ±15vdc to the autolocator as
required by the amplifiers on the AutoLocator III.

The -*• (shift right) button, can be used to
temporarily store tape positions into the locate
position display for future locates or to mark the
position for convenience.
The repeat function yo-yos the transport between
the positions stored in memories 8 and 9. The
transport, after pressing REP, autolocates to posi-
tion 8, drops into play mode, plays back up to posi-
tion 9, rewinds to position 8, and drops into play
mode again. This process will continue in-
definately. It is cancelled by pressing the
transport STOP, RWD or FWD button or the
autolocator’s LOC button.

The AutoLocator III contains two four digit LED
segment displays; one displays the current tape
position, the other displays the desired locate
position. Both displays indicate tape position in
minutes and seconds of playback/record time nor-
malized to the standard (fixed) speeds.
A numeric keyboard enters digits into the locate
position display. With each key strike the digits in
the display shift to the left, entering the new digit
in the rightmost column. If, by mistake, a number
greater than 59 is punched into the seconds
columns, the display will automatically convert
the time into minutes and seconds. For example,
if 78 seconds is entered into the locate position

For the repeat function to work, the tape position
stored in memory 9 must be greater than the tape
position stored in memory 8. If this is not the case,
and the REP button is pressed, the transport will
autolocate to the position stored in memory 8 and
stop.
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The AutoLocator III also performs velocity control
and velocity display functions. Pressing and
holding the TVI (Tape Velocity Indicator) button
displays the tape speed in the tape position
display. Releasing the TVI button returns the
autolocator to the position display mode.

The basic operation of the hardware and software
for all JH-110B transports is similar. The majordif-
ference between the standard RTZ III and the
eight track’s AutoLocator III is that the
AutoLocator’s display board contains circuitry for
two multiplexed displays and for additional con-
trol buttons. The AutoLocator III also contains cir-
cuitry for tape speed control. These are not part of
the microprocessor, and function separately from
any of the microprocessor circuitry.

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

Refer to the block diagrams of the RTZ III and the
AutoLocator III, figures 4.1A and 4.1B. The
microprocessor, its memory and I/O ports are
located on the Processor Board. The display and
display encoders or controllers are located on the
Display Board. Schematics for these boards are
found at the end of this section.

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

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

In variable reference mode, the TVI switch
displays both the tape velocity in the tape position
display and the pitch change in the locate posi-
tion display. Pitch change is indicated in terms of
semitones of the enharmonic scale. Only
multiples of 1A semitones are displayed. The
locate position display is blank unless the tape
velocity is within ±0.03ips of a multiple of 1/4
semitone pitch change from the standard speed.

Control signals from the microprocessor allow the
memory or I/O ports to assert information onto, or
receive information from the address and data
bus. To fetch an address or an instruction from
memory, the microprocessor asserts an address
onto the bus and latches the address in the ad-
dress latch. The memory then places the contents
of that location on the bus for the processor to
read. The microprocessor reads and writes data
from and to the I/O ports using the command
signals RD, WR, and l/OM.

4.2 Hardware Functional
Description

The hardware for the autolocators is mounted on
two printed circuit boards; a processor board and
a display board. The processor boards for the RTZ
III and the AutoLocator III are the same,
PCA2500-0611. However, the two systems use dif-
ferent display boards. Even though both systems
use the same processor boards, the processor
boards are not interchangable. The AutoLocator
requires a different program ROM to accom-
modate the additional functions and to handle the
more massive tape reels. An additional processor
plug-on board is used only on the JH-110M
machine to deliver interface outputs to the disc-
cutting lathe. It is not used on the other recorders.

Data from the I/O ports is sent to the display en-
coders to operate the LED display and to the D to
A converter to operate the reel motors. The I/O
ports receive speed and direction information
from the transport and commands from the
display buttons.
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4.3 Program Description pulse it vectors to the roller guide interrupt ser-
vice routine. This routine updates, that is, in-
crements or decrements, the display count and
then returns to the background loop or subroutine
where the interrupt occurred.

The program which determines the operation of
the microprocessor is stored in the program
memory, a MOS PROM chip. The stored program
is organized into a background loop, subroutines
which perform certain tasks, and interrupt service
routines which handle the interrupts.
Subroutines, called from the background loop,
calculate velocities, distances, and store data in
temporary memory. The interrupt service routines
respond to the switches on the display panel, and
pulses from the tape roller guide and the capstan
tachometer.

Pressing a button switch generates an interrupt
which causes a jump to the switch interrupt ser-
vice routine. The switch’s numerical value from
the keyboard decoder determines which
subroutine is jumped to next. The interrupt
routine reads the switch value and calls the cor-
responding subroutine. Once the subroutine per-
forms the task requested by the switch, the pro-
gram returns to the background loop.

The programming cannot be altered. The RTZ III is
not user programmable, the instructions and the
structure of the program are fixed.

4.4 RTZ HIM
Lathe Control Outputs

4.4.1 Scully LatheFrom power up, the processor executes instruc-
tions in the background loop. A simplified

spnflowchart of the background loop is given in
Figure 4-2. In this loop, the processor reads speed
information, poles various flags, and updates the
display. The speed select switch information is
used to normalize the display so that it shows the
correct position/time for the tape speed selected.
If any flags are set, the program jumps to the ap-
propriate subroutine to perform the requested
task. When the subroutine function is completed
the program returns to the background loop. At
any time an interrupt will cause the program to
vector to an interrupt service routine. After servic-
ing the interrupt the program returns to the place
in the background loop or subroutine where the in-
terrupt occurred.
As an example, assume that while the processor
is executing instructions in the background loop,
the TVI switch is pressed setting the TVI flag. The
program tests the flag and jumps to the TVI
subroutine. A timer is set up and the capstan
tachometer pulses are allowed to interrupt the
processor through the interrupt logic. Every other
capstan pulse causes a jump to the capstan inter-
rupt routine which counts these pulses to deter-
mine the tape velocity. When the timer times out
the velocity is calculated, displayed, and the pro-
gram returns to the background loop.

During playback, when the tape position matches
the stored position, the appropriate function is
output to the record lathe. The Band function con-
sists of turning on an open-collector transistor for
VA sec. The L-OUT function consists of turning on
the same open-collector transistor for VA sec., off
for 1/4 sec., and back on for VA sec. The Expand
transistor is simply turned on at the starting posi-
tion stored, and off at the ending position stored.
4.4.2 Neumann Lathe

During playback, when the tape position matches
the stored position, the appropriate function is
output to the record lathe. The BAND function
consists of turning on an open-collector transistor
for VA sec. The L-OUT function consists of turning
on another open-collector transistor for VA sec.
The EXPAND transistor is simply turned on at the
starting position stored, and off at the ending
position stored.

4.4.3 Interfacing Information

Open-collector outputs are provided, as shown in
Figure 4-3, in order to provide versatility in inter-
facing to vario'us lathe machines. The outputs are
capable of sinking up to 200 ma and can withstand
40V collector to emitter. A four pin Molex connec-
tor is used for J10, which is located on the plug-on
module on the RTZ III board.

Interrupts are also generated by the display but-
ton switches and the roller guide pulses. Each
time the microprocessor receives a roller guide
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PROMS
MCI uses the following identification system on all PROMS. As there are several versions and rev.
levels available, please take note of the following:

V x . x x

Revision level.
All rev. levels of a given version will work with the
same hardware, although in most cases the highest
rev. level should be used.

Version.
Different versions require different hardware,
therefore, they are not interchangeable without hard-
ware modifications.

I
The following PROMS are currently in use in the RTZ III and RTZ Ill/M.

V1.0 RTZ III (for V4 " tape)

V1.1 RTZ III (for V2" and 1” tape)

V2.0 RTZ Ill/M (Scully Lathe, Capps VP and VD)

V3.0 RTZ Ill/M (Neuman Lathe, Capps II)
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PARTS LIST

DISPLAY BOARD P/N 2500C0609-00 QUANTITY
RTZ III RTZIll/M

14 PIN DIP SOCKET
20 PIN DIP HEADER
SPACER
GRAY SWITCH

MP-DIP-SKT
20P DIP-HDR
MC-2600-0298-00
502-010-009
502-010-007
502-010-008
502-010-002
502-010-003
502-010-001

4 4
2 2
3 3

74
RED 1 1
BLUE
YELLOW
WHITE
BLACK

1 1
1 1
1 1
1 1

PROCESSOR BOARD P/N 2500E0611-00

MCI PROGRAMMED ROM P/N RTZ III
(See PROMS)
BMP61
8085A
20P-DIP-HDR
40P-DIP-SKT
24P-DIP-SKT

1 1

CRYSTAL 6.144MHz
MICROPROCESSOR
20 PIN DIP HEADER
40 PIN DIP SOCKET
24 PIN DIP SOCKET

1 1
1 1
2 2
3 3
1 1

PROCESSOR PLUG ON BOARD P/N 2500C0625-00 (RTZ Ill/M ONLY)

MCI PROGRAMMED ROM P/N RTZ Ill/M
(See PROMS)

1

RTZ III & Ill/M — JH-110B

DATA INTERCONNECT HARNESS
MATRIX HARNESS
STANDOFF
BEZEL

WD2500-0617-01
WD2500-0617-02
SP7100-0047-00
22463R-04

1 1
1 4
4 1
1
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DS2 DS4
MAN 3640A MAN 3640A

DS6 DS8DS1 MAN 3640A MAN 3640AMAN
3640A DS5 DS7

MAN 3640A MAN 3640A

MlM

RN2

VCO OSC
IC4

NE555

VCO TRIM
R2 TAPC POT

10K-1T

VCO BUFFER
IC5

741 CP

R11 35405-1-103
VCO CONTROL

PIN 1 PIN 1 RN1
IC7POWER ± 15V & GNDTO 2N39067437 74LS74PROCESSOR BD. MODE LEDREF SPEED REF. CONTROL Q2DRIVERIC2IC1 DECODER FLIP-FLOP 2N3906

DS869274C912 MODE LED
DISPLAY
DRIVER

LOCATE
DISPLAY

CONTROLLER

DRIVER74C912
TAPE DISPLAY
CONTROLLER

3
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PARTS LIST — DISPLAY BOARD
PART
NUMBER

PART
NUMBERDESCRIPTION QUAN. DESIGNATOR DESCRIPTION QUAN. DESIGNATOR

C2, 3, 4, 5, 7, 9, 107CERAMIC DISC CAPACITOR
IC DISPLAY DRIVER NAT'L
DISPLAY MONSANTO
SW D-6 “1"
SW D-6 “2”
SW D-6 “3”
SW D-6 “4”
SW D-6 "5”
SW D-6 “6”
SW D-6 “7”
SW D-6 “8”
SW D-6 "9”
SW D-6 "0”
SW D-6 “STO”
SW D-6 “RCL”
SW D-6 “REP”
SW D-6 “RST
SW D-6 “LOC”
SW D-6 “TVI”
SW D-6 “MODE”
SW D-6 "
SW D-6
LED RED MONSANTO
PRECISION TIMER
BU3386F-1-103/BK72MR10K
LED GREEN

PCA2500-0610-00
09-65-1021
09-65-1051
1-87227-0
1.0-KOHM5%-1/4 W
10--KOHM5%-1/4 W
150-0HM5%-1/4 W
180-0HM5%-1/4 W
1N5231B-5.1V
1N914
22-KOHM5%-VA W
220-0HM5%-Vz W
22P-DIP-SKT
28P-DIP-SKT
2:2MF50V-CLYRL
2N3906
3.3-KOHM5%-1/4 W
3540S-1-103
4114R-001-470
47—OHM5%-VA W
47MF35V-CLYRL
741CP

PCA, DISPLAY BD A/L III
MOLEX 2PIN LOCK 3/4"
MOLEX 5PIN LOCK 3/4”
20PIN DOUBLE POST DIP
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
DIODE, ZENER-SILCN 5.1V-5
DIODE, SIGNAL-SILCN GLASS
CARBON FILM RESISTOR
CARBON FILM RESISTOR
DIP SKT AUGAT 522-AG-11D
DIP SKT AUGAT 528-AG-11D
LYTIC RAD/LD SEALED (LL)
TRANSISTOR
CARBON FILM RESISTOR
10K 10TURN LIN PANEL MOUNT
47 OHM 14P-DIP BOURN DIP
CARBON FILM RESISTOR
LYTIC RAD/LD SEALED (GP)
OP AMP
QUAD 2-IN NAND BUFFER
IC DISPLAY CONTROL NATL
IC DUAL D FLIP FLOP
MYLAR CAPACITOR MEPCO

:1MF100V-CCD20
DS8692
MAN-3640A
MC-6000-0404-01
MC-6000-0404-02
MC-6000-0404-03
MC-6000-0404-04
MC-6000-0404-05
MC-6000-0404-06
MC-6000-0404-07
MC-6000-0404-08
MC-6000-0404-09
MC-6000-0404-10
MC-6000-0404-13
MC-6000-0404-14
MC-6000-0404-15
MC-6000-0404-16
MC-6000-0404-17
MC-6000-0404-18
MC-6000-0404-19
MC-6000-0404-20
MC-6000-0404-21
MV5075C
NE555
TAPCPOT10K-1T
XC209G

1
IC211
DS1 - DS881
S312
S212 R3, R10

R4, R5
R7, R8

S112
S812
S711 R6
S61CR71
S512 CR1, CR7
S121R91
S111R131
S411
S1312
S91C111
S161Q1, Q22
S10, S152i >R11
S141R111
S191RN1, RN22
S201R121
S171C6, C82 1

S181IC51
CR2, 3, 4, 5'17437 IC71
IC4174C912

74LS74
:0068MF400V-CMY

2 IC1, IC3
1 R2IC61

CR61C11
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14 If 5 R 7 lb / 2 U 10J2 & 1314 16 11 12 II 10 4 S 4 3 2J/ I J 10

Ni /At

ro_
A/W—_ _ £5 + 5"V

‘1/50 2N3RÖ4

L-0UT,&ANID2
PR r2

( r D Ö

> CLK
CL *3 < *ZN39Q4

tIC 14 y~ PAMD3
'/S
74LS 74

VW
IC 17

74 LS 3ZPCA2500-0625 20 17277 2 3 235 26 / fZ / / 1562 / 4/3 /7/ 4 /3 / 6 as3 I l 10 2N34045
Db D5 04 03 Dp DI DZ CS R XD CLK IX CTS RTS 4

93 9b 91 PO 02 OI Op 03 04 05 04 01 DI t>

RDY 4

IIC / s
3 Z S \

I C \ G
27 /6

« 'rc 16

C
3

2
OPTIONAL 2K PROM

<?14 3R X RDY
Ï O

C S )Q3 J10

D R D W R nTXD RC JC RESET H910 94 98 91 92 03 P4 P£ V-517oQ2 rPD °’ CC 9 -I/&0 —o 11 4 IO25 T /32 )7 iR 24 2422 23 5 1820 4 4

D O
o 1

-5V

*3aer.1/50
10 K

RI X Sb K
o-AVv

45V
RIQD

NOTE5 • /UNLESS OTHERWISE SPECIFIED)
I . PLL RESISTOR VALUES PRE IN OHMSy l /4 W , 5°/o.

pLL CPPPC / TOR VPLÜES PRE IN MICROFPRPDS / VOLTS .
J . PLL DIODES PRE IN 4 I 4 .

2 N 3406

NUR2
C4 ./ /50\ oo

CR!
14470

C i - 1

Hl -A/W-
R5 4.7 K-5V

\ 316 17 6 4 ! £<2 7 8 13 14 15 16 ZO 2 I1 4 3 JE JllJ I 6ND-5VH 1 2 V +SV &N D Processor Plug On Board
SC25C625

J H -110 SERIESSection 4
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COMMECTOR
CLA.NAP
PLATE

PIM SOCK.ET
COHNECToR

T 4 B / ANSLEY CAT . M 2 .m
DARK BLUE STRIPE- (UP)
INDICATE S CONDUCTOR to\R im

,/

# — C O N D U C T O R RIBBON CABLE
/.) CUT TO LENGTH
2.) ORIENT COMN. CLAMP PLATE £

CONN. MAIN BODY AS 3MOWN. :p
_

5i3.) PASS CABLE BETWEEN CLAMP PLATEMR4 MAIN] BODY
A ) ALIQM CABLE TO CONN. $ CRIMP.

CABLE SHOULD BE .oio +O .040
BEYOND FLUSH TO CONNECTOR.

//

/
PltNl

PIN 5PIN4 — PIN 3
Pm 1PIN 2

MMM
BODY

PINi INDICATOR f'AKKK LPIN S INDICATOR MVARIPCCABLE CUT L(p.

INSTALLAT̂
NOTES

PIN
WRAP POST HEADER
" AMP " P/M

t II

Data & Matrix Interconnect
SC25B617

JH-110 SERIESSection 4
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MOLE*O9 *50-3û7 t
7 P/N

MOLE*P 8Ç
C? -:0-30“ I

7 F.NPIMf^ C'îû+ÇN RkCr) —-v
YEL ( TÖ +5V REYt) s]

+BVDC Ç

1 r- rR3/ PLK(T 3 R-ZU.CJTFJT' -— 15 V DC M /C FEl/ CTE F £5 £ T l7

+15 VDC 2 & - F EC, 'ELAF ?5 -I6 'N/C REMf iTF LQ:/'C -i5 vr:
*( P}-'’)— WHT./CFG.

{ P 4 -r '— ELU. ELK.
3N/C 34 NCREFEAT PLAY> MOT USED

T O J 6
A/L - 3 FP J.£ 5 2 OR BD.

PC A 2.500 - 06 t 1
O R P C A 2 5 0 0 - 0 6 3 9

L 0. E Q. +I5 V C C4iEXT. DC CONTROL — WHT -.F ? “ 14
•*= uz f / EC - EG»-i ? 4 - 4 SRN C LKID (SPARE) WHT

&LK (P 4~?)‘
RED (p 4 -?)

RED/G&N(P 5-0 -

— jpy . TO REG &ND. 5

WHT / ELK(F55-:IV — 6
-* —— OFG I TC FF J OUTPUT)- 7

2 4 VAC & H D
II A /L OML SENSE( P 44>-VEL. F JI 3 Hi EqBFR’D. CAPSTAN TACH

BFR
,
DJ9.2KH2

mKHi INJ

+4
I T R I M W I R E B U W U& T O

\V F«f w £ NGTM
5 K E > +5 V DC7

V Pi P 2
9 TO J 3, REMOTE

MASTER SWITCH BO
PCA 2700-0937-00

MOLLX
03-f0-:361OrN Ö S

WWT/BLU (TO RK,CYNP) S FiN
BEAU

P- îlô -CCT
CAiRSTA W

EERVO CONNECTOR

-WHT/6PN>60-12 )— C O U N T C O W NI

- ViO.(F 5 -.- 1 I) COUNT UF2CA& _£ SF 7 J O O F D Z5 4 -0 0 TRIM WILE TO 16 ", AND
TERMINATE IN ‘SINGLE

MOLSVl P IN.- P.FD/ &> Lk.(PôÔ- f t
To 2.700-09+0
MOLEX Pi-io

-WHT FED(F3ä - l5^ TO J 7
A /L - 3 PROCESSOR BD.

PCA 25 OO - 0611
OR PC A £ 500 - 0637

3 A /L E N A B L E-oo'j(, - WHT. yELkP35-l? '— 5 A /L CMC
-*2 2'J A C K E T

REMOVED
T H i 5 E N D

14" JACKET
REMOVED

THIS END

REPEAT FLAY-WHI/ORG. (p 1-4 )

—6F N (P 3 S - 20) -
7

B A/L ANALOG

LJL.
4

5PA RES
37

JACKETED LENGTH
6

f”P Ô8

*BLU ( fH*6)
(P 3-Z)

WHT/&RM(P 3-1)
WHT — ( P2-4)
RED (Pa-3 )
TAKJ (To RK5 Q-wD)-
GrRT(TO R&G- G-HD')
& £N CT5-2 )

•RED/yeU Pi-z )

WHT/REP CP5-3)

'NHiAeJ'’3-5)
0,RN (v>vs)
WHT/BLK K?Z-(> )
RED / &IX

TO WC> A* 2100 — 0340 —00
MûLES Pl - \o

COUNTED 10 MCLEX
C 9 -5C - 2 C 7 I

9 r iN
COUNT UP V1011

1ZCÛI'NT DOWN *T— YEL / ELU .p l -3) 3 HI EC.
+15 V DC 14 •* MED ED.4— aRN./ ELK- ( P 1- 2)

-BLU / ELK ( PI - 1 ) LQ EQ.<6&ND 5TRIM WIR É BUNDLE TO
IB" FREE LEMGTH JK-I6VDC

A / L EMM4LE
UP -BLU >96 - 10)

::D— BLK (P85 - 4)-

COUNTZR— CRG/ ELK L P 2 - 1 )
Mf— OF.G ( PZ - 7 )

6} FROM OUTPUTS OF
-t- 5 V REGULATORS

TO JB
A / L -3 PROCESSOR BD

PCA 2500 - 0611
OR PCA 2500 - Ob39

CAPSTAN18 7

9 I9 .2 KH £A / L CMD -R E C (P8 5 -7)19 TO INFUT CF -+ £ V
REGULAT OR 5— P.NK C PSS -5 )

— YEL CPS5 -5) 1zoA /L ANALÛCr
A/L GND
SENSÉ

— W H T (S P A R E)

5PARE5FLOAT SHIELD
AT THIS END. Z71 — 6RY. iPZ-5 )

— CRY
1 ( P 5 -5 J

— W H T/ B L J ( F 8 5 - B)

6PLAY CMD
P 4

T O GND. OF T5V
RE 6ULATORS2STOP LITE

PLAY LITE 3 M G L E X
0 9-5C -3 0 5I

5 PIN

— T A N ( P B f e -1 5 )— G R Y ( P Ô & -I5)4FWD LITE

— f t £ü/G R K i(P B5 -9j

- B R N (P Sö'1 6) —
—R E D (P 6b - 1 4)—

19 .2 K.H Z INJ.)RWD. LITE S

- i5 v2> NOT USEDRECORD LITE TO J 6
A/ L - 3 DI5PLAY BD.

PCA 2500- 0610

/
3 +I5V1STOP CMD.
4 NC8PLAY CMD.

7V-GRY.( TOREù bND) 5 6ND9RECORD CMD.
P 5

15BFR 'D.CAPSTAN STACK

n19.2 KHZ. INJ.
NOTES

B£ACJ
P-332.1- CCE
.SLYNC

CONNECTOR

t. OVERALL CABLE LENGTH « 5 40 FEET-
2. ALL WIRES ARE AW &.* 22 STRANDED,EXCEPT

CABLE SHIELD WIRE, WHICH 15 AWG. ^ Z4
STRANDED BARE.

3 * DENOTES WIRES WHICH ARE NOT PARTCF
C A B L E S P 7 0 0 0 - 0 2 5 4 -0 0. ( 6 WIRES) Remote Cable, AutoLocator III

WD27D939 rev. C
JH-110 Series Page 4-19Section 4



n r
REMOTE
READOUT

CA9_E,
WD26B193-00

MOLEX-^PiN
09-50-3041
4 PLACESI—MOLEX

It. PIN *

22-01-21bl MSB1
3

R 227 4 U5- 4 7/ 1I22 3R.U22 416o- C 27,029
C25,C26 ^
03/ . C22
C 29. C 30

RED21 R 28r . 215 3o u
I CR 25 CR32ORGSJ IC 424 24O 2 314 MAN 7VEL23 LEADIMG, ZERO BLAMRIMÇ

OPTiDkiAL dÜM RER
CIRCUIT SAME

~ AS BELOW

523 1lo 413
IC 8

M' 1I

L . I

1
3

RI 5*74 Li47BLU IC23,C 24
C2\) C 22
019,020
C I7.C /3

20 20 12 5O
6RM19 19o II 3 0

R 2ICRI7 CR 24VIO18 Id 10o 2 7 MAN 7GR-T17 17C 9 aI> I C 7
I CIRCUIT SAME

AS BELOW Jr «

ii||£|3
R 87 4Li4 7BFLNJ/ VMKT~C 9, CIO

CJI, Ot 2
03,04
c / 5,Cl<&

13 13 8 4 t9O
RED, VsJHT14 14 7 3 10O

CR9 <-> CR 16CURrsi / wRT RI4o 15 615 2 MAN 7 1YEU 'VJKTI6 I C 25I6 l2O I l C 6k

R30i CIRCUIT SAME
AS BELOW —'vyy—!

I 80_n_ —
6

LSB I I

R I
•Wv3 9 *

7 4L5 4 7 |0 R 2W\
AAAR 3W»—n BLU/WKT R4C5, Cæ

C7, C8
c i , C2

II 4 »3o I2 Wv— I3 I0WRfI2 \ Zo 3 3 I4 I3 BIVlO/ voUT9 R 6290 2 ID 2 7WviG.P.As/wHTI0 ICITYPICAL R 7I0O IC 4i.Imf| 50V

I I IÔ 15 Wv 26
MAN 7

ÎI IC 5V.-> LDQtv. LLLG»
03-09-L032

MALE 16 8 3 9 I 4ALL 180.
I/4 W

+5V
VV~-ZOU PLUG»

03- 09-1032
FEMALE

29 +5VO

\ ALL DIODES
IN40C 4

4

°~L 4 iBLK CIRCUIT T'rP
4 PLACES

O O 3 I9

raBLK / V."i~ +5Vo o 2 /8 VR \
REO/'ART 5LK 2 3-O o I 1BG.UIC17 *5VFy V +4 ~ CIO

22uF
25 VDC

REMOTE DRIVER BOARD C 9 -pTI Ï.33«F
35VDC REMOTE READOUT BOARD

TAPE TRANSPORT REMOTE READOUT BOX
BLK

± BLVC/WV\T MOLEX- 3 P i N( i)
09- 50- 303 1CHASSIS GND

RçO/WHT/BLKTO PIN 5.J85
SERVO 4' +8 VOLTS

JH-47 Remote Readout
SC26D191

JH-110 SERIESSection 4
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REMOTE READOUT
DRIVER NUMBERS

30 FT.
CABLE-JACKETED
25 COND.. 22 A'.VSBLU / U/UT4 A yGRN / WIZ I < -rMOLEX

16 -PIN
22-01- 21 61

-î /3 o-o^Vto/WNT92
6RY/ WHTIO Y 1
6EN/ H/HT136 Ü k 44ZED/WHT147

.->^2ORN / IVHT <7156 "

4 AS
Y ppYEL /WUTIS v /5

2012 cG£7V19 •s.
I I

OV> <D
/vVO13 —C efIO 11/17 H“*"9

BEN22o p
21 QED Ub15 T\

0 cOXJ V
OVyjORN2414 •' ! =h23 YEL v Ji.3

IQ"h //

19 BLK res: A 3
010 oOinu

o
BLK/WMT18 IO
RED/ WHT/BLK.I7 IO

WALDON PLUO
03-09-2032

77
+8V

PIN 5 -J85
"SERVO'7

JH-47 Remote Readout Cable
WD26B193
JH-110 SERIESSection 4
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SCREW, PAN HEAD
N0.6 SLOTTED
4 REQUIRED

DATA INTERCONNECT HARNESS
WDA2500-0617-01 COVER, TRANSISTOR

A222003
2 REQUIRED

PINK STRIPED SIDE UP
ROTATED 90°

VOLTAGE REGULATOR 5V
LM309KC-5
2 REQUIREDMATRIX HARNESS A/L

WDA2500-0617-02 SCREW
4-40 X 3/8"
4 REQUIRED

PLATE DIVIDER
MC-2500-0280-00

SOCKET, TRANSISTOR
SCREW,ALLEN BUTTON HEAD
4-40 X 1/4"
8 REQUIRED

PTS-l-UIDMOLEX CONNECTOR
2 REQUIRED5 PIN LOCKING

09-50-3041
FLAT WASHER
4 REQUIRED

HEX NUT
^SCREW, ALLEN BUTTON HEAD

4-40 X1/4"
\ 2 REQUIRED

4-40
4REQUIRED

MOLEX CONNECTOR
4PIN LOCKING
09-50-3041

o
BRACKET, ANGLE
MC-9000-0032-01
4REQUIREDVIEW A SCREW, ALLEN

BUTTON HEAD
4-40X 3/8" ^PROCESSOR BOARD

PCA2500-0611-03
»

c

MOLEX CONNECTORMOLEX CONNECTOR
9 PIN LOCKING
09-50-3091

NYLON SUPPORT 8 PIN LOCKING
WRAP,OUTER REMOTECBS-3N 09-50-3081

6 REQUIRED MC-2500-0293-00 CABLE CLAMP o1472NOTE:

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

STAR WASHER

HEX NUT
4-40

ORANGE/BLACK AUTOLOCATOR III HARNESS
WDA2500-0624-00WHITE/BLUE

ORANGE
GRAY

»
BROWN
'BLACK

SPACER
CHASSIS,CPU
MC-2500-0613-00

SP-7100-0068-00
4REQUIRED

YELLOW
WHITE/REDHEX NUT* PINK

CLAMP PLATE, BEZELKNOB MC-2500-0296-00RCL-2021613

SCREW, ALLEN BUTTON
4-40X 1/4";

8 REQUIRED BLACK

WHJTE/YELLOW
22463R-04
2 REQUIRED WHITEBLACK

AutoLocator III Assembly
TW90E-14
JH-110 Series

VIEW BFRONT WRAP
MC-2500-06Î2-U Page 4-25Section 4



AUDIO MOTHER
BOARD

RECORD
RELAY

CUE STRIP BOARD
RELAY

I/O AMPNAB/IEC BOARDSWITCHES

BIAS & ERASE
BOARD

RECORD
BOARD
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- SECTION 5
AUDIO ELECTRONICS

5.1 General Description input. In Repro, the output level can be adjusted
with the front panel REP level control. The CUE
switch selects the record head as the input to the
Repro Board. The INPUT switch connects the line
input from the Record Board to the Repro Board
for monitoring the input to the transport.

The JH-110B Audio Electronics typically consists
of six printed circuit boards: the Strip Board,
Mother Board, Repro Board, Record Board, Bias
Board, and I/O Board. Variations in the circuitry
contained on these boards are indicated on the
schematic diagrams and described in Sections 5.4
and 5.5.

The Record Board contains amplifiers and
equalization networks for the input signal to the
record head. Record level is adjusted with the
level control on the front panel. A switch on the: W
circuit board selects either NAB or IEC standard - v
equalization.

The Strip Board mounts at the back of the audio
drawer and provides power and control connec-
tions to the Mother Boards of both channels. In
the top drawer, the Strip Board contains a 120 kHz
master oscillator. Bias and erase signals for all
channels are derived from this oscillator.

The Bias and Erase Board contains amplifiers
which supply the bias signal to the record head
and the erase signal to the erase head. Bias and
erase current are applied to the heads only when
the READY switch is pressed in, the SAFE switch
is out, and the transport is in record. The BIAS
switch on the front panel connects the bias signal
to the channel VU meter for an indication of bias
current.

The Mother Board forms the interconnections be-
tween the Repro, Record, Bias, and I/O Boards.
These boards, and the record and cue relays,
mount directly onto the Mother Board connectors.
All the input and output signals are routed
through this circuit board.

The Repro Board contains the playback amplifiers
and equalization networks. Equalization may be
switched to either NAB or IEC standards. Switches
on the front panel select the input to the board.
The REPRO switch selects the repro head as the

The I/O Amplifier Board contains balanced
amplifiers for the line, input and line output
signals. The VU meter indicates the line output
level from the I/O board.

This machine conforms to the IEC 268 standard
for XLR-3 type connectors.

Contact 1
Contact 2
Contact 3

SHIELD
SIGNAL HIGH
SIGNAL LOW

2 \ HIGH1 2 1
SHIELD SHIELD

33

LOWThis machine also conforms to the proposed
Stodolsky Magnetic Polarity standard, i.e. tape
magnetization in the direction of normal tape
motion is defined as positive.

LINE
INPUT

LINE
OUTPUT
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5.2 Record Mode derivative of the audio signal, that is, the output
amplitude increases with frequency and the
phase is shifted by 90° at all frequencies. The
equalization networks adjust the high frequency
gain characteristics for each of the transport
speeds. Signals from the transport speed select
switch enable FET switches in the networks to
select the corresponding equalization.

Figure 5-1, a block diagram, illustrates the circuits
involved in the record mode for one channel.
Record mode is initiated by pressing the record
READY switch button on the front panel and
pressing RECORD on the transport. The channels
are controlled independently allowing recording
and erasing on one, or more, channels while the
other channel, or channels, are in the Repro mode. The summed signal, Record Out, mixes with the

bias signal and is applied to the record head
through the record and cue relays. A bias trap
prevents the bias signal from feeding back into
the Record Board circuitry.

A shielded cable from the line input audio connec-
tor plugs into the I/O Board. Differential input
amplifiers amplify the audio input and apply it to
the record level potentiometer. If the REC CAL
switch is in the CAL position, the calibrated
record potentiometer sets the input level to the
Record Board.

Bias, and the erase signal, come from the master
oscillator in the top drawer Strip Board. On the
Bias Board FET switches, controlled by the
transport speed select switch, select the bias
level, ramp time, and the bias and erase timing.A parallel signal processing technique is used on

both the Record and Repro Boards in the JH-110B
audio electronics. This split signal equalization
compensates for the amplitude distortion caused
by the different gain characteristics at various fre-

it- î quencies. It gives an improved square wave
/ response over previous series processing tech-
niques. The equalization networks can be aligned
to either NAB or IEC standards. Once aligned,
pressing a button on the circuit board switches
the equalization standard.

QUIOR circuits (Quiet Initiation Of Record) reduce
punch- in and punch-out noise normally
associated with switching in and out of record
mode. Whenever the bias and erase currents are
turned on or off, the amplitude of the current is
ramped to minimize transition noise. Also, the
erase current is always ramped on and off before
the bias current. This is done to compensate for
the physical distance between the erase and
record heads. The bias current delay is equal to
the time it takes the tape to travel the distance be-
tween the two heads. Figure 5-2 illustrates how
the QUIOR circuits eliminate overlapping and
blank spots on the tape during record punch-
in and punch-out.

On the Record Board, the audio signal splits into
two paths which are summed together, out of
phase, by a summing amp. The lower path in the
block diagram, takes the audio signal through a
differentiator and the high frequency equalization
networks. The differentiator takes the time
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1-* 1.278 in.
I

ERASE
HEAD

RECORD
HEAD

TAPE TRAVEL 5*- j J

| Original Program ', \ Point on tape where
I \ RECORD MODE is started

Original | Erased Section | Original Program
Program |

I !
A MAA/VAW1JW1̂ ^Bias Starts Original Program '

1. RECORD mode is initiated.
ERASE head is turned ON.

2. Original program is being erased.
RECORDING has not started.

Original 1

Program

3. BIAS ramps ON.
RECORDING starts.

Erased Section

^W|/[/WW|/j/ü 4. OVERDUB is completed.
RECORD mode is turned OFF.
ERASE head turns OFF.
BIAS remains ON./INew Program Original

Program
Original
Program

Erase Stops
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ERASE is OFF.

I Record Only New ProgramErasedOriginal
Program

I
6. BIAS turns OFF.

No “hole” is left in the
recording.

Original
Program

New ProgramRECORD STOPS

Figure 5-2
Quior Timing

Diagram
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5.4 Broadcast Audio ElectronicsThe line output and the input to the VU meter in
Record mode are selected by the Repro switches:
REPRO, INPUT, and CUE. With the REPRO switch
pressed, the input to the Repro Board is the audio
signal just recorded on the tape and picked up by
the repro head. The amplitude of the repro signal
can be controlled with the REP level control on
the front panel.

The bottom audio drawer contains a Strip Board,
Mother Board, I/O Amplifier Board, Record Board,
Repro Board, and Bias Board. Signal flow in the
Record and Repro modes is similar to that of the
standard electronics. Differences in the broadcast
electronics are indicated in the schematic
diagrams.

With the INPUT or CUE switches pressed in, the
input to the Repro Board is the line input from the
input calibrate potentiometer on the Record
Board. This level is set during alignment; the REP
level control has no effect on the line output level
when INPUT or CUE are pressed in.

Record mode in the broadcast electronics is in-
itiated by pressing the transport PLAY and
RECORD buttons at the same time. There are no
Record Ready and Safe switches on this audio
panel. Both channels enter Record mode
simultaneously.

5.3 Reproduce Mode
Since this is a two speed machine, there are only
high speed and low speed equalization networks
on the Record and Repro Boards. The Record and
Reproduce levels for each speed are set by the HI
LVL and LO LVL potentiometers on these boards.
There are no front panel level controls.

Refer to Figure 5-3, the Repro mode block
diagram. There are three inputs to the Repro
Board. The input is selected by the front panel
Repro switches which operate FET switches on
the Repro Board. With the INPUT switch pressed,
the input level is set by the input calibration
potentiometer on the Repro Board. The REPRO
and CUE switches select the playback signal from
the heads; REPRO selects the repro head, CUE
selects the record head.

The Bias Board used in the broadcast electronics
is the same as the one used in the standard elec-
tronics. However, the erase signal is sent to a full
width mono erase head. Both channels are always
erased in either the stereo or mono modes.

Differential input amplifiers receive the playback
signal, amplify it, and split it into two paths for fre-
quency amplitude and phase compensation. The
two signals are summed to produce standard
response characteristics. The high frequency
equalization network selected by the speed select
switch determines the gain of the high frequen-
cies at the summing amp.

The Broadcast I/O Board is the same as the stan-
dard I/O Board. In this transport, the line out
amplifier does not drive the VU meter directly.
Amplifiers on the Monitor Amp Board drive the VU
meters.

Refer to the Monitor Amp Board block diagram,
Figure 5-4. It represents the circuits and switches
mounted in the top drawer.The low frequency path includes equalization net-

works and an integrator. The integrated audio
signal is shifted in phase at all frequencies by
90°. The amplitude diminishes as the frequency in-
creases.

In stereo mode the Repro output signals from the
right and left channels are switched to their
respective line output connectors. Buttons on the
front panel switch either the right channel, left
channel, or a mix of both to the speaker. The VU
meters measure either the line input or line output
signals of each channel as selected by the meters
switches.

The REP level control adjusts the line output in
REPRO. If the REP CAL switch is in the CAL posi-
tion, the output level is set by the cal repro poten-
tiometer. In CUE, the output level is set by the cue
level potentiometer.
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In mono mode the Repro output signals from the
right and left channels are summed together and
sent to the left line output connector. The left line
input is applied to both channel inputs. The left
channel VU meter can be switched to measure
either the left line input or the left line output.

equalization aligned on the Repro Board. Or, it can
select the equalization adjusted by the front panel
controls.

5.6 Eight Track Remote
5.5 Mastering Audio Electronics The JH-110C eight-track recorder can be remotely

controlled by the optional remote unit. This
remote unit controls both the transport functions
and the output mode of the electronics. Control
switches on the remote unit override the function
of the repro, input, and cue switches on the audio
panel. A switch mounted on the audio mother
board, inside the audio drawer, selects either local
or remote control of the monitoring circuits. The
operation of the eight track remote unit is iden-
tical to the operation of the remote unit used with
the JH-24 Multitrack Recorder. Similar to the
Multitrack remote unit, the eight track remote unit
provides mounting space and connections for the
optional AutoLocator III.

Each channel in the Mastering deck contains
standard reproduce audio electronics. There are
no Record or Bias Boards, and the I/O Amplifier
Board has no input amplifiers. Differences in the
Mother Board and RepraBoards are indicated in
the schematic diagrams.

A Front Panel EQ Board, unique to this transport,
duplicates the function of the high and low fre-
quency equalization networks on the Repro Board.
Potentiometers on the front panel adjust these
equalization networks located on the EQ Board. A
switch on the front panel can select the standard

W'

w.

Page 5-6



REPRO BOARD

Hl EQ

CUE RELAY K2
P9/J9 r 1 HIGHRECORD Hl SUMMINGEQFREQUENCYa 5RECORD

HEAD
AMPEQIRECORD LO Pl/J4

REPRO OUTI 2tcAL REPr
<> FRONT PANEL1 5 6 I CAL REPRO REPRO

LEVELI 3/P3 CALINPUT LO EQflÖV VU METERPLAYBACK Hl REPRO INAMPS2 61 8 9PLAYBACK HlREPRO
HEADa 8 IPLAYBACK LO REPRO I9 FETJ 16V PLAYBACK LO iei sw I

Hl EQ
I /O BOARD ^I I

+ CUETCUE i LINE OUT LINE OUT 5FET
INTEGRATOR AMPLEVEL AMPSW ÀJI6/PI6LOW .P2/J2 PI6/J 6MED EQFREQUENCY i «

^-03 VOUTPUT
4 LINE<>> IEQ I i i3 \ /
TINPUT LFET J

SW
LO EQ

I
-0 JPI/JI

H/o BOARD' ! fRECORD BOARD
-)II III INPUT

BUFFER II1•
P8/J8A

P8A/J8 J4/P4

- 7 —
I5LINE Al %INPUT V 3 o-

RECORDIN! l
"n P4/J4II

i 4 REC CALIN\ i 8V

I DIFFAMP CALI RECORD
LEVEL II I IIi i i

REPRO MODE BLOCK DIAGRAM TW27D-42

Figure 5-3
Repro Mode Block

Diagram
Page 5-7



••

m
"D
Q)

<Q
CD
cn
CD

P2 / J2
J6/P6STEREOAUDIO DRAWER

LEFT LINE OUTPUT i* -o o.XFMR nzL 2\ MONITOR DRAWER1 LEFT LINE OUTPUTp LEFT
MONITORMONO ILEFT/

BOTH>MONO MONITORoSUM SUM J'2£P12 LEVEL MONITOR

>—47 ADJUs J,I/P,I .
* SPEAKER

RIGHT
MONITOR RIGHT/

BOTH
0^0-t>P3/J3

J7/P7STEREOAUDIO DRAWER
RIGHT LINE OUTPUT § oXFMR2 nzi Z\ MONITOR DRAWER00 ’RIGHT LINE OUTPUT1- IMONO LEFT

METER
ADJUST

LEFT
VU METEROUT JIO/PIO

o
IN

RIGHT
METER
ADJUST RIGHT

VU METEROUT JIO/PIO

^GfO
IN

-EFT
NPUTAMPP8/J8 V. J4/P40-^3520MONITOR DRAWER

LEFT LINE INPUT XFMR AUDIO DRAWER
LEFT LINE INPUT

4S

RIGHT
NPUTAMP

MONO V. ^ J5/P5P9/J9

H AUDIO DRAWER
RIGHT LINE INPUT

MONITOR DRAWER f 2o
RIGHT LINE INPUT (°— XFMR

STEREO3 of

TW27C-33

Figure 5-4
Monitor Amp Block

jramr



H8V
C39

7] Hh ZlfF

i* COMPONENT CHART * COMPONENT CHART *-1-
R 40CAT XT C 4 < *;| COMP, i HI I CO

! DESi-3. , SPEED ! 5- PEED [ e/ COMP
DîTS IG

L.Û
SPEED j SFrED
Hi /*! & x I IÛOP5 80 CST. ; BDC5T 5: -WV rc Ai VvVI

MOJNTCO
CM SWITCH

R 4)ÖK 650pf :c * .RtO n& © x; 4.7K lOOpfR !7 4- T K C 5? :QO f f j 330pf 1 — 2W\4.7K s :.to !R.IS f CCS
l0 /£5

68K j fe 8K g —2 Wv RZO> + >0 V CI1 1 c ?o x R ?o 43K

•—Wv—•—
+ I8 VDC /Q 7 3Dpf65*R Î R.2Z EZ4 330p -t ! H4,7K ; S.feKO !0, //2 w 4-7K R 24 C 41 i 33Qpf j

j OPT.
;

R 42:RI7 *\AA -̂
02*Jlo 4 R 28 66 K i 6$K68* C 42 ;ct OPT. c -\8 V 3.9K+ JDWPF-R

STD. ONcy
HI SPEED

! 22/ 25- *, C43
•SBxif : 044

5.& K R.31 S. feR : C 42 ®
3 i NOTE38K R 34 38K HI KiAB QH

A\4
? I 5 J A

6R 47 390K T 4CD to tQ 4 »5 0R4So IOOKUCD :iyO 'OOK R49 'o Q S;
w o Û 1
</> UJ h- X
(/> CE LO T>

: 7CRS i *N9 * 4 CM X
AAA/—
RIÔ *

9 > cwI > I4.7K L } WR SO l08o î ©o- P/OgfeflA
flA3S<4 I!10OK R51 I O 664 Q7

D92/100K Z KR52 IN iiN OUTIN S » ;U C iA.68/50
tL C2
~T 2E/2-T

/OOK i 8 T2K POT ZK POTR 14 I I a?? t
IN 341

CRf
IN 34l

VvV
019
too*

J
C 27
j/ W

Hf120 P-P5 * -ia u CiOWV --te KOC i 16S0P^CMR Z ] tOOpf —AAA j \
R 22 * U27OptC 1210, J/2 W lOOPf C13 *03

:iZOpf C ;5 iZQpf IZO& Cl? X 1C JO

i0 6 270 pf 150P -P ^702f270pf ^ h ÎT AA/V
R 26
65 K

•O
7R 23—Wv

4-.7K
MEC NAB

06 * ç "j"
i c 3

3P4 ! 1eO 4 !
8i;o 2003 PO i

Ê rOo 69HI eq 4 d? ! 51-B 2MED e ï C
cn*

i

~/8VT
<? 2R7 STD. ONLY ( SEE NOTE 9)

Wv
12K ®

O C 3IPIO80 RRj L4 < 1 -p.f/100IÔOo C3 JUMPER
5 /35 BOOST.ONLY

6
~\

eN/C R 24 X !00Ko »
4 !

5 AW-

R25
/ OOK

^ r CW <MED. P 45 g.2.«.
“VvV—Î 1

CR.3
IN 9I4

Ht SPEED
STO - ÖNLV

:o 41CUi R !0R 3
1 MV

R 28
68K

4 C 5K 4 *ÖK C 5TD) i C 32 ®1STI3T 09 X ii:CAL. INCG ( STD) CAL8EC. CZC ©J4
1 HU AW

R 2.4
6 8 K

4< 15^ CBDCST; IC 6DC5T) C 2.2R 30
“AAA/—4.7 K
LO NAB

:LVL JUMPER
LO SPEED
STD. ONLY

150 Pfiyeo +!8 C 33C 4 W ‘0/2 5i L r
•J / }00 035,22 pF10 4141MED £QLi,1

DM!_I I— H h -o Sl -DLO I EC
c 21 e

C£) < 1
R 4éi W:a: 2K3R 50 PI 0S6 R8Hs4C 36

> 0/25< * ? ? ^?336IC Î I C ?3*2003P 4 ; j/OOKA/W-
R 31 X

4 6SEER 4
•«/50

ij NOT£ 7 2L U 7 >"4 CJ4IAAA/

4.7K
HI

4WV; io .001
SIEVE#?
HICP

1-ie •f! «32LO

JL cs
fOC-KJ4 i fP 1086 Q1 AA/V”

R34 X
411 1 t C 24*II. !P1066 / too NOTES : UNLESS OTHERWISE. SP£CJf&>

/. AU Pcs/sroes A££ IN OHMS. 'A*.s*4.
2.4/.L C4PACJT&ZS W MU’OfAMDS / K -̂ JS,
3. ® DEN0TE5 OPTIONAL COtv4PONeNl^NORMALLy MOT REQUIRED.
4. FOR Hi SPEED A BDCST MACHINES DELETE CR4,Q5,RB £R9

JUMPER Q5 COLLECTOR d EMITTER .
-5. ALL PETS ARE PtO.86.
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PARTS LIST
RECORD BOARD

PCA2700-0914

Right Angle Molex
Connector 5CIR 09-52-3051

Right Angle Molex
Connector 6CIR 09-52-3061

1N5231BZener Diode, 5.1v

Diode 1N914

2003POp-Amp

2N3904Transistor

4 Pole Locking Switch SP-7000-2305-14

Card Pull MC-2700-0061-01

P1086RRFET

SAPCPOT2K-18T'
• Potentiometer 2K"W

. M-
SAPCPOT5K-18TPotentiometer 5K

Page 5-10



CD PfOJlSjiora Sä . fox ./}i- CUE -ET
CONTROL
INPUT FET
CÛNTSOL

10 \ 3 I-xOim ;"ROh-
9Ib Q

i
rO r*TTl S z
O iii _
gë S 45

en 10 hREPRO PET î ,MvV-- -Z \ b
CONTROL .J

A ?
io m ^ 1 !

— ro

î" £
O 1=1

,(D .eo .U>^ !âJEIEIT Le c -:
* ..O t

Pi
2

CM 0.
f îs I '-J : Ta6â {/) d lii ûen en oc Cû J4

i NOTT -O 5£FkC
+ I? »rA :Qlâ •H

5 Î ® w.r.KrO
;

; * CAU.REPkGC î 2
r HI-4Î_]_ 4.7/

iUTT £iy
L* 0J Z'

*±f
O

1% ! C5 J+
! 55/55

T \6i+ CM
:O en IC 2 c %i

H h îCDP
;P5 2üü4P. 263 r

7 CSCO .

.. 2L- iM
;A !—'WV—

L 5 7U
4 +lô 7A 4 5- - INJ

L 'oc-
.

C8T'î5TQ . - .
2!2 T | 475 1% «64
WV 4ATA-4-VA,K^ £ »-18 ! 6W

f̂xi-ïï. *
R!4

YW
J K,a

QBA
> LM 594 P'C\

i l

J6 AV.\: •

r ,
« 1 i !—-|
D Luin i

i :•( NOTE à) : ;

r /.Cil1%
N£

fc=J*- CM T) *SCO2 fPLAYBACK, Hi ; . rt << - '/00- P
!

: UNE QUISEE PJL Té b (biC6
5T o

2 IA . '0 ;c48i R5 LU) / i >û ;
R5 Cl2,?0pfO

J47K
:1%4,6- 14?ef klS

+- >8
iU<3-

fx n:ili 1/
N X££ â i 3 ! !

üL J tp
i rd c *o

X 4-7/3S

<R é »a:ä an
;

C4? R i C4Ö24
*2

» % :
L/i0t»H T 47K .

i lt~fj .0056

a>
IC 3 Q9 V t R44

!
otc\ T-_OTT 4 7 C f

o W 4 Q668-tS 475
SK28

Wv
IbO K

R 471%n
* eue 5r- {i CIL3.9X i R *5

I—A/v/'v-S. 4.
\ C ÎV^<HH

- 6 VDC .3 3IK4 Or.
PLAY &ACK LO 7 I f

+
& S\Q3&

W-f2N Î CN ! t—?RN ! 330^M^ -16
!57100 î C 2 ! C>CK C 20 C

n,L+
2û04P C(7

P! I J!c -'XkLM 394 I
i

iÛOK1 <: R 59 ;
< 470 ;

i- 1
±1 C41
+! ,5/ss

C42
5 ??

ô !0 U2 T i I \
CP

R4Si -«ft /

V T—I £» M- '66/35
«S

it)
<U •feô/55

cr
:

( 5 <I î 4
O

&N1
*> + ^2 V

; CAL_ _ CU£
R&ORrj î VL"

CU*r.RN3,
-t-5-W^- /PC»r

» « N I
TOOK

C 4-
T ;iOOK RNt ...i..SHIELD

iMED SPD LO 5PD
LO FQ

•OÙ K, 1I2 PT HXo
C!4 J_ -

4?/r,„ y L0 =0i—^
4

O
P ! 5PD H\ CW 5

Ü0 K
! a

roff L /

i<r! STD
. 'W

ce
LO EQ

y REPKO ÎEC sMOlCATOt?
CQAfO LED OU FTPSiL)

C 2(f
4.7/35

: 8i S/-»
/-'

I 6DCSTvo S£*; HOTE 6"

f8 :?
!C3 C 2 iCW-H 3 C 34 j.(i J-!SP.26»219R é7 Ri0 >* T20K S ? '

4t7 â
4.7/35

i .fis? i — R Z
C -{ 20K • +20 KIO

h-t 'P2 -VW- +'£ rc é.
+/5 le 4jS.KSZ

C "A3

4HV
47/S

+ '3 !
4£ ä

I i
CVJ

I +
L

.T T ; >•: R i •>C29 Tee- p )* S 10 SPD
î

o:
A/VY

R&& 25?
'WV-C 22

9£ ä
A S io

!—WV 22pP.8!Ä
0 i : >Z 20

ih. 3\RI
3 (547

tC ?L
T-

(00Jrv ; ArA
CO

20G3PX1

iC 5

[ô^ + /5 XC 1,2,3 , R 7,R5,R>02j- ?ev «—VWf
»0OJI//2W P5L

15 K
r' 22V 6ND

CM
RT|V t R 74 :04 S

c0
r«!N̂ 7

236 I 1 C 4 j f /j_ C44.27/<00

uo
2

Q:
si

|2coîT>g+ Cf 4" i''560
O+

4240 iü K f O K :"T 1*7/2=̂
LSTSC 2 i

930
iûPUT 547K i* -:6iô *2is !3 !9 s 8 73 y

5.IK 2%
|

050 i
i \

2N 3> X
UO ATiDO

* GMD4 PTCM 4-f-
C.27

+“r 4.7/35

lO

2SJ 2 ^/ C.OK
C 38 !

CN 3 ;0 x̂ ^ |ût A

O
SN 2 > 2M 2

^2 IûCJK
2N 2 <

C 46

:
H CM

•VA---
I S i Û K -f -J_ C 2 3

CDCE -d + C 2
LO

4 !!4.7/35 C 55i lOOK+ ]C 37 C 45
ST a

f^ / ZSV
L5T 1C

“> CO
cei T66AL± •>P

iV
•:+}-

35 _±_«7
R 2 462 yc

T . - CZ4! ren
fi ?>T

A/W
- Î3V 5 -VvV-

jiooit;/'2 LU
* * - iê IC h 2,3* *.6 i T -6%5

6S/i5 9
.68 .68

en
!/35 5/35 < < < >R 4>962 _y

ä 255• i 0!
X

39K^ci_y/rr<£Nt‘

-^VW-
47ÜJ

j
VvV--P20 ! r! —-A//y— ~ i& ±C A,S

WV~*-~t3 ïctoRIO \0 °

2N1
n iJ^

RN 2
14 ‘ ' -f «

;CN'Z
10 '^n

U
G:3!233 1

470
•wX

2 7<
K> PI 330K

27
i ;T )

8£ â
;

: ;

( 5 K

O CD

1 iMlD EQLU 0SV A +
t

!2 ;

j +,E r75
47/10

o —<I

! SX
rxr

L
CE

Ii

2Q!4If5 —LO EQ ;« T HH
47K

C 47 \ f
-r 4.7/35

CM
2Ni

IÛC n.

. R32ï 51H î EQ2O

4 T 8A/W—
470K

NS 3 _
AW-

!ÜQ K

• ?3
CECD

Q33dS 01 ^ O/' *\ O/ " \ PEG, CAL. 7
U C ; -̂ _Jr

mr̂
;•«/iP6PR0 IN

3-5CE
GHIGH

5»PEED
JUMPER

WOrr 8Zd 5 i KEYCDrrU r S 07 -\ oy -N x 1 :
5 V9&

WAvA-
330K

SI Z H \

TA:C _ _ -oO*810

P
n “1X 11

iKJAB XXoco
L _

OCr -Z Z H
CC oc

oo
610 LOlü SPEED

JUMPER SEC O fc OtU£B.WIg.E. <àwgg.iptep.MPTE-é *.
f. ALL A£Sl«> ToR% ARe IM ORMS,1/4111,5%
2.ALL C.APAC1TOR«> IM MICROFARADS /VOLTS
54D&MOTES OPT. C0ïYPÇ>H5MT.{5££ CHART)
4. ALL P6Ts ARE P 1066 -

D00£ Zb
CCfyTg'C fxishtT CHART

.4P/» » A >5. } HI SPXÉ MLO SPEfD S YBROADCAST910
! 1 KEYDETAIL t

( JUMPERED ON THE SWITCH)
TOP VIEW

lieen 1K_.TjRSS l. &KD 8 K I K Î .8 K8|ä 'T l “I 1 ESIO [
5. FOR LO CR HI SPEED,JUMPER SI AS SHOUJN

IN DETAIL'AT
6. FOR MASTERING MACHINE ONLY;

RU,#47,840,RSi,RSZ,C5J134,C3S,C36.C4i,Q.Uj
qiZ,QttfRN3 NOT USED.
JUMPER DRMN / SOURCE OP <$ /3-

7 . POA BDCST C 44, C 39. C 37.C35,C 103 Q 4.012,
R 2S,R { 9 J R5I, RSE - HOT USBO

! K 2 - 4KS - 4 KR •
•;«J TTBK

O O
I.2KP.L j, l. ir.Kr . / Kl \ b

AK/ P 5 640456- 2j fi- R-T i 6 0.4K.
! . 26

3300PF5 i5
42OOPF.ClEr - F2 2 OORF’ CiS' p T

0 : fr 3.ÏCPC PF
r

G '9 Z ?. c'-;' ^ r11 C L
j J K 0/ 4

io
rcn

! C U T 1•.0 1 IN I NI NL==dN
5oO4.7 K ! 4.7K I 4 . 7 KR i?

Repro Board
SC27D913 rev. V

JH-110 SeriesSection 5 Page 5- 7 7



PARTS LIST
REPRODUCE BOARD

PCA2700-0913-03

Right Angle Molex
Connector 3CIR 09-52-3031

Right Angle Molex
Connector 5CIR 09-52-3051

Right Angle Molex
Conector 8C1R 09-52-3081

Tantalum Capacitor 100MF20V-CTA10

Op-Amp 2003P

Delevan Choke, 2500-04 330MH

100K Resistor Network AB-314B104

4 Pole Locking Switch SP-7000-2305-14

Transistor LM394H

I MC-2700-0060-01; Card Pull

Card Pull Lable MC-2700-0060-04

P Channel FET P1086RR

Potentiometer 20K SAPCPOT20K-18T

SAPCPT05K-18TPotentiometer 5K
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PARTS LIST
BIAS/ERASE BOARD

PCA2700-0055-02

Molex Connector 6CIR 09-52-3061

Molex Connector 10CIR 09-52-3101

Zener Diode 1N5245B-15V

Op Amp 2003P

Delevan Choke 2700MH

PNP Transistor 2N5679-S39569

NPN Transistor 2N5681-S39568

Card Pull MC-2700-0045-01

Card Pull Lable MC-2700-0045-02

Transistor, selected NPC-139

P Channel FET P10861.
P Channel FET, selected P1215E

Potentiometer SAPCPOT500-18T

Potentiometer SAPCPOT2K-18T

Quad OP Amp TL084CN

Transformer SP-7000-0111-00

Torroid Transformer SP-9000-0119-00

Potentiometer TAPCPOT10K-18T

Potentiometer TAPCPOT10K-1T

Op Amp TL081CP
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Differential Output Symmetry AdjustmentPARTS LIST
I/O BOARD

PCA2700-0619-00 NOTE: Perform this adjustment ONLY if com-
ponents in the line output circuitry have
been changed.

Right Angle Molex
Connector 3CIR 09-52-3031 1. Connect a signal generator to the line input. Set

the controls for a 1kHz signal at +4dBv.
Right Angle Molex

Connector 4CIR 09-52-3041 2. Press INPUT. Monitor the line output with a
dual trace oscilloscope. Connect the
oscilloscope channel A input between the line
output high and ground. Connect the
oscilloscope channel B input between the line
output low and ground. The vertical sensitivity
of each channel must be the same.

Right Angle Molex
Connector 5CIR 09-52-3051

5 Pin Molex Connector,
Locking 09-65-1051

2003POp-Amp 3. Adjust potentiometer R27 so that both signals
have equal amplitude.330MHDelevan Choke, 2500-04

If you do not have access to a dual trace
oscilloscope, an ac voltmeter may be used. Alter-
nately measure each output, referenced to
ground, and adjust for equal meter readings.

MC-2700-0045-01Card Pull

MC-2700-0082-07Card Pull Lable

1.

)
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PARTS LIST
AUDIO MOTHER BOARD

PCA2700-0917-00

304-CTTrim Capacitor

Trim Capacitor 307-CT

Delevan Choke, 2500-04 5000MHRight Angle Molex
Connector 3CIR 09-52-3031

SP-7000-0550-00Lamp, 28 volt
Right Angle Molex

Connector 10CIR HC4E-24VDC09-5203101 Relay

K4E24V-9Relay3 Pin Molex Connector 09-64-1031

SP-7100-2307-06Switch Assembly09-64-10414 Pin Molex Connector

Switch Assembly SP-7100-2307-0709-64-10515 Pin Molex Connector

TAPCPOT10K-1TPotentiometer, 10K09-64-10616 Pin Molex Connector

TL081CP09-64-1081 Op-Amp8 Pin Molex Connector

VU Meter 52-548810 Pin Molex Connector 09-64-1101

Knob, black 7FB2B23 Pin Molex Connector,
Locking 09-65-1031

CM397045K Audio Potentiometer

i' 5 Pin Molex Connector,
Locking 2K Audio Potentiometer CM4084609-65-1051

LED, Amber L41-1-0-000A1N4004Rectifier Diode

LED, Red L41-2-0-000A27E007Relay Socket

LED, Green L41-4-0-000A27E129Relay Socket

22-5 Toggle Switch

Shadow Switch

MST-105DBi-Pin Socket

SP-7100-2305-06
SP-7100-2305-07

2N5679-S39569Transistor

F2365-1-Q1RF Choke
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PARTS LIST
BROADCAST MONITOR AMP BOARD

PCA2700-0080

Molex connector,
3 pin locking 09-65-1031

Molex connector,
4 pin locking 09-65-1041

Molex connector,
5 pin locking 09-65-1051

Op- amp TL084CN

2003POp amp

2N3904Transistor

Transistor MJE-105

Transformer SP-7000-0110-00

Transformer

:JwLjLamp holder

Potentiometer

SP-7000-0193-00

25-35

TAPCPOT10K-1T

Switch SP-7100-2307-06

Switch SP-7100-2307-49

VA
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JH’110 SERIES
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Section 5
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PARTS LIST
FRONT PANEL EQ BOARD

PCA2700-0915-00

Right Angle Molex
Connector 5CIR 09-52-3051

Right Angle Molex
Connector 6CIR 09-52-3061

7 Pin Molex Connector 09-65-1071

8 Pin Molex Connector 09-65-1081

• Tantalum Capacitor, DIP 15MF35V-CTA10

Op-Amp 2003P

Poly-Film Capacitor 2200PF100V-CPF

Metal Poly-Film Capacitor 27MF100V-CMPF

Metal Poly-Film Capacitor

H' 1 Tantalum Capacitor DIP

Card Pull

47MF100V-CMPF

68MF35V-CTA10

MC-2700-0045-01

Front Panel EQ Label MC-2700-0082-08

P Channel FET P1086RR
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PARTS LIST
STRIP BOARD

PCA2700-0005-01

Molex Connector 02-06-7103

Molex Connector 15CIR 03-06-2151

2 Pin Molex Connector 09-64-1021

10 Pin Molex Connector 09-64-1103

09-64-110110 Pin Molex Connector

10 Pin Molex Connector 09-64-1103

1N5243-13VZener Diode

Bias Coil D-1021-10

PN3568NPN Transistor

TAPCPOT200-1TPotentiometer

:01MF160V-CPCFPolycarbonate Capacitor
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Monitor Amp Board
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REM *> TF RESET
REMOTE L11ATE

7
6

J3s KEY

MOLEX
09-65 - J071

REPEAT PLAY4

3 HI EQ.
MEC. EO.Z
LO EQ1

6 TAPE HI

5 TAPE LO

4 INPUT HI

3 INPUT Lo J z
KUTO PLAY HI MOLEX

09-65 - 10?!
2

1 AUTO PLAY LO
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-V 2 *2 VDC

22.V GrND

t ft
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A
OIPLAY HI +22VDC
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V 7
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I°cb °REM. RESET 6O 33 l i 2REM. LOCATE 5CDCJi OKtJ NPUT AUTOTAPL3 4REP. PLAY
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MED EQ.
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PLAY CMD
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3 NOTE:
UNLE55 OTHERWISE SPECIF IED:
1. ALL RES ISTOR VALUES ARE IN OHM5 ^4 W,
2. ALL DIGDES ARE 1N4Û04 -
3. ALL CAPACITOR VALUES ARE IN MIC RCPAR A DS/VCLT S.
4-. 51, S2 C 53 ARE SWA-0006 , INTERLOCKED,

5HÛWN IN'AUTO'MODE -
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O
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7 REPRO7o
jo 5o

fO <T&5o 22 VGND
»22V DC

RE MOTE
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0» . ALL WIRE> AILE ^TCANDCP. Remote Channel Status Board
SC27D938 rev. C
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SCREW,BINDER HEAD
4-40 X 1/4"
5REQUIREDLED,RED LED,GREEN

MV5274C
8 REQUIRED

MV5075C
8 REQUIRED

Â r^l rö o c P ^ ô̂o? r^ o^i C T o o ip © © © © © © © © Jp) © © © © ©
LED, YELLOW
MV5374C
BREQUIRED

VIEWA
TAM GRAY BUTTON
SP-7000-2306-88

TAM BLACK BUTTON
SP-7000-2306-80

REMOTE CHANNEL STATUS BOARD
PCA2700-0938-00REMOTE CHANNEL

STATUS BOARD
ASA2700-0938-00

SPACER--
4-40X 1/2"
SP-7100-0020-00
5 REQUIRED

WASHER,FIBERFROM A/L III AS REQUIRED

WRAP, STATUS
MC-2500-0233-31

REMOTE CHANNEL
STATUS CABLE

JH-1Ï0C REMOTE CABLE
WDA2700-0940-00

Iy.'V,

PLATE NUT
MC-2500-0292-00

LENS
01-951-W
2REQUIRED

LENS REMOTE CHANNEL
01-901-Y STATUS CABLEWRAP, MASTER SWITCH WDA2700-0932-00MC-2500-0234-03

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

REMOTE CONTROL REAR WRAP
MC-2700-0941-00

PLATE DIVIDER
MC-2500-0236-01REMOTE CONTROL REAR WRAP

MC-2700-0941-00

SCREW, ALLEN BUTTON HEAD PLATE DIVIDER
MC-2500-0280-014 -40X 3/B"

6 REQUIRED

Remote Control Assembly
TW27E080
JH-110 SeriesSection 5 Page 5-35



SECTION 6
POWER SUPPLY

6.1 General Description access cover on the front of the power supply
chassis. The 22 volt regulators are located on the
Motor Driver Board which is part of the chimney
assembly.

The JH-110PS power supply mounts at the bot-
toms of both the variable profile cabinet and the
high profile cabinet. All versions use the same
power supply. Outputs from the power supply pro-
vide operating voltages for the transport,
autolocator, and up to eight audio channels.
Jumpers in the fuse holder plug adapt the power
supply for use with either 100, 115, or 220vac, 50 to
60Hz. A four amp fuse is required for 100 and
115vac operation; a two amp fuse is required for
220vac operation.

6.2 Motor Driver Board
The Motor Driver Board mounts on top of a metal
enclosure which is part of the fan assembly called
the chimney. Two heat sinks for the reel motor
drivers and 22 volt regulators fit inside the mm*enclosure directly behind the fan. The chimney yÖL
assembly is easily removed from the power supply
chassis by turning four quick release fasteners.

Table 6-1 is a list of the regulated and unregulated
voltage outputs and their use. The +18, +15, -18,
and -15 volt regulators are located behind an

The supply motor and take up motordrivercircuits
on this board are actually part of the tape tension
servo system. Both reel motors connect to the
unregulated 30 volt supply. The motor driver tran-
sistors, mounted on the heat sink, allow current to
flow through the reel motors in response to com-
mands from the Analog Torque Board.

TABLE 6-1

VOLTAGE WHERE USED
There are presently two types of Motor Driver
Boards in the field, a PCA2600-0027 and a
PCA2600-0033. These boards are not inter-
changable; they require different power supply
chimney assemblies. The PCA numbers are
screened on the boards. However, the easiest way
to tell them apart is; the 0033 board has two
adjustment potentiometers on it, while the 0027
board has none. The motor driver circuits on both
boards are identical; the 22 volt regulators are
different.

24VAC unregulated MVC

+30VDC unregulated Reel Motors

+8VDC unregulated Transport +5 volt logic
supply regulator

+22VDC regulated Capstan motor, solen-
oids, LEDs, and lights

Audio Amplifiers±18VDC regulated
On the 0027 board, the 22 volt regulator circuit
uses a 24 volt zener diode reference to control the
output voltage. Current through the series pass

Transport Amplifiers±15VDC regulated
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transistor, mounted on the heat sink, adjusts to
compensate for load variations. Maximum current
is limited by an overcurrent shunt.

Voltage Adjustment

1. Turn power off.

On the 0033 board, there are two independent 22
volt regulators; one for the transport and one for
the audio electronics. Regulation is performed by
two monolithic regulators mounted on a heat sink.
6.3 Voltage Measurements and

Adjustments

2. Remove the power supply chimney
assembly.

Turn the four quick release fasteners.
Pull the chimney assembly out of the
power supply.
Do not disconnect any of the cables.

3. Turn power on.
The regulated output voltages from the supplies
using the 0027 Motor Driver- Board are not ad-
justable. If a voltage output is unsatisfactory,
components will have to be replaced.

4. Connect the voltmeter’s + lead to pin 12 of
J1. Connect the voltmeter’s - lead to either
pin 14 or pin 15 of J1.

5. Adjust potentiometer R13 for a meter reading
of +22vdc.

For power supplies using the 0033 Motor Driver
Board, only the 22 volt supplies are adjustable.
Any other voltages which are out of tolerance in-
dicate a component problem. 6. Connect the voltmeter’s + lead to pin 10 of

J1.
Measure the ±18 volt and ±15 volt regulated out-
puts by removing the access cover on the front of
the power supply. Test points for each regulator
output are located behind the access cover. The
±15 volt supply tolerance is approximately ±0.6

lOvolts. The ±18 volt supply tolerance is approx-
imately ±0.7 volts. Each of these four supplies
should have no more than 5mv peak-to-peak
ripple.

The 22 volt regulated supply should not vary by
more than two volts. For supplies using
PCA-2600-0027, measure this voltage on the
Transport Mother Board from the rear of the
cabinet. For supplies using PCA2600-033,
measure these voltages by removing the chimney
assembly from the chassis. If the supply’s output
is not 22±2vdc, perform the voltage adjustment.

7. Adjust potentiometer R10 for a meter reading
of +22vdc.

8. Turn power off.
Remove the voltmeter leads.6

9. Replace the chimney assembly in the power
supply.

Two 5 volt regulators for the deck logic and RTZ
logic are mounted on the frame supporting the
Transport Mother Board. These regulators pro-
duce 5 volts from the eight volt unregulated
supply. Measure these TTL supplies at the
regulators.
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PARTS LIST
POWER SUPPLY
ASA2600-0027-04

09-50-30616 Hole Cable Connector

NPN Power Transistor 2N3055-H

1N4721Rectifier Diode

250JB2LBridge Rectifier

Power Transformer SP-7000-0170-00

LM320KC-15-15 Volt Regulator

\LM340KC-15+15 Volt Regulator

LM320KC-18-18 Volt Regulator

LM340KC-18+18 Volt Regulator

MR-752Rectifier Diode

3 Pin Molex Connector 09-65-1031

i :

12 Pin Molex Connector 09-65-1121

Rectifier Diode 1N4004

1N5252B-24VZener Diode 24 Volt

NPN Transistor 2N2270

PNP Transistor 2N4249

2N5681-S39568NPN Transistor

TL081CPOp-Amp
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SECTION 7
MAINTENANCE

7.1 Equipment Needed Intermodulation Analyzer
Crown model IMA

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

Wave Analyzer
Hewlett-Packard 3581A

Phase Meter
MCI Model JH-22

Spring Scales
Ametex 0—36 ounces (1.02 kgm) and 1—10
pounds (4.54 kgm)

Oscilloscope
Phillips Model 3232 (2 mv/cm vertical sensi-
tivity, 10 mHz bandwidth, 0.2 microseconds/
cm horizontal sweep)

CAUTION
Never clean the scrape flutter filter with head
cleaner or alcohol. These solvents dissolve
the lubricants in the jewel bearings and will
eventually damage the assembly.

NOTE:
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.

AC Voltmeter capable of reading at bias frequen-
cies of 120 kHz

Hewlett-Packard Model 400FL

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

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

ALIGNMENT KIT (surface
blocks and height gauges) MCI number AS6B79

EXTENDER BOARDS
Reproduce board
Record board
Bias board

LOGIC ANNUNCIATOR
BOARD

Audio Signal Generator
Krohn-Hite Model 5800

MCI number 27B51
MCI number 27B52
MCI number 27B53

Frequency Counter
Hewlett-Packard Model 5381A

Flutter Meter
EMT Model 424 MCI number 25B177
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7 :
Figure 7-1 Tape Path

7.2.1 Turntable Height

TEST
7.2 Tape Path Adjustments

The Mechanical Tape Path is critical. Tapes
recorded on a misaligned deck will not playback
properly on any other deck. Adjusting the tape
path corrupts all the other alignments. The tape
path is relatively stable and will rarely require ad-
justment under normal use; however, check the
alignment periodically.

Observe the spooling of the tape on the take up
and supply reels. Tape should not rub against
either reel flange; it should be centered between
the two flanges.

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

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

CAUTION
Improperly slit tape can make a properly
aligned tape path appear to be out of align-
ment. Carefully select the roll of tape used in
this procedure. Press FWD and observe tape, then, press RWD

and observe tape. Tape should not touch reel
flanges. Press STOP.
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7.2.2 Head HeightIf Adjustments Are Necessary

TestIf the tape is not centered between the take up
reel and supply reel flanges, raise or lower the
turntable to center the tape. Turntable height is
adjusted by adding or removing shims between
the turntable and the reel motor.

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

Press PLAY.
Observe the tape movement across the heads.
Tape should be centered between the two “gut-
ters” (edge slots) machined into the record and
repro heads. On the erase head, you should see
equal amounts of darker metallic material
above and below the tape.

If Adjustments Are Necessary

If the tape is not centered between the gutters of
the repro or record heads or centered over the
erase head, turn the corresponding height,
ZENITH, and AZIMUTH adjustment screws to
center the head.

To adjust turntable height:

Remove tape reel
Remove reel hub
Remove three screws securing turntable
Remove turntable
Install or remove shims to add or subtract re-

quired height
Replace turntable, screws, and hub
Load a reel of tape and repeat above test

The following die-cut shims are available from
Customer Service: Turn the height adjustment clockwise to raise the

head, counter clockwise to lower the head. Note
that this screw moves the front of the head only.
Turn the ZENITH adjustment the same number of
turns in the same direction. This will raise or lower
the back of the head. Turn the AZIMUTH adjust-
ment in the opposite direction to compensate the
tilt created by changing the height.
7.2.3 Head Zenith

(Blue)
(Brown)
(Yellow)

0.005 inch/0.127 mm
0.010 inch/0254 mm

0.020 inch/0.508 mm

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

Test

Check the Head Zenith alignments, head surfaces
must be parallel to the fixed tape guides.

Loosen the two screws which secure the head
assembly through the center of each fixed tape
guide.

Remove the head assembly by pulling it
straight up from the deck plate.

Hold the head bridge assembly in such a way as
to visually align the repro head behind the right
hand fixed tape guide. The repro head surface
should be parallel to the fixed guide.

Visually align the record head behind the repro
head. The record head surface should be
parallel to the repro head surface.

Visually align the erase head behind the record
head. The erase head surface should be parallel
to the record head surface.Figure 7-2 Head Adjustments
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If Adjustments Are Necessary Press PLAY.

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

Press your finger lightly against the pinch
roller.
Pull the spring scale toward the rear of the tape
deck. Note the scale reading just as the pinch
roller begins to slip. Scale should read between
5 and 6 pounds (approximately 2.5 kgm).

7.3 Capstan Pinch Roller
Test

Check the Capstan Pinch Roller tension using a
spring scale. The pinch roller should exert a 5 to 6
pound force against the capstan.

If Adjustments Are Necessary

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

Attach the spring scale to the pinch rollershaft
under the roller wheel.
Turn the transport power on and insert an
opaque card in the tape sensor slot.

Figure 7-3 Tape Lifter Assembly
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7.4 Tape Lifter 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.

Test

1. Load a roll of tape. Put the transport into FWD
or RWD mode. Observe the tape clearance at
the heads.

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

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. 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.

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.

Adjust the plunger limit bracket so that the left
tape lifter clears the tape by .010 to .015 inches
(.3 mm to .4 mm).

NOTE:
Skewing and crinkling may occur if the tape
lifters are adjusted for too much outward
travel.

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.

2. Put the transport into Stop mode. Tape lifters
should move to their inward position.

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

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
7.5 Dancer Arm Flutter Filter

With tape loaded, put the transport into Stop
mode. 7.5.1 Air Dashpot Dancer Arm

Test1. Adjust the clearance between the tape and the
reproduce head.

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.

Hold the manual tape lifter pin all the way to the
left. Adjust the OUT LIMIT CAM.
Clearance between the tape and the reproduce
head should be .060 ±.010 inches. 1. Load a roll of tape. Shuttle half of the tape to

the takeup reel, so that the tape load is
balanced between the two reels.2. Adjust the clearance between the tape and the

erase head.
The normal position of the Dancer Arm, in Play
or Record mode, should now be near the center
of its travel arc.

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.

2. Put the transport into Stop mode. The dancer
arm will rest near the right end of its travel arc.
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Figure 7-4 Dancer Arm Assembly

position. When the pressure in the air
cylinder is momentarily high enough to over-
come the mechanical spring tension.

Illuminate 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.

The dancer arm is too sluggish to follow the small,
quick tape movements which contribute to flutter.: :1...

The damping should be very close to critical.
Critical damping can be defined as moving to its
new position as quickly as possible without over-
shoot or oscillation.

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

If Adjustments Are Necessary
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.

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.If the system is overdamped, the dancer arm

will be sluggish in its return to its normal center
position. Two faults may be visible:

Do not change the factory settings until you have
carefully evaluated the test above, and deter-
mined that the mechanism needs adjustment. Be
sure that the proper tools are available before at-
tempting adjustment or replacement of parts.

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 The four steel cables between the dancer arm and
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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.

1/4 turn at a time. As soon as you can feel the dam-
ping action of the air cylinder, turn the adjustment
nut not more than 1/8 turn into the active adjust-
ment range.
Replace the tape into its normal threaded con-
figuration, and check the damping as in test 2
above.

Unthread the tape so that is does not interfere
with the movement of the arm. Test-the tension at
the normal center position as shown in the figure.

Make very small adjustments and retest until you
have achieved critical damping as described
above.

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.

7.5.2 Electronic Dancer Arm

Test
The tension should read 3 ounces on a 1/4 inch
machine (85 grams), 4 ounces on a 1/2 inch
machine (113 grams), and 5 ounces on a 1 inch
machine (143 grams).

With tape loaded on the transport, place the
transport into play mode. The dancer arm should
not oscillate. Push the dancer to the right and to
the left. Resistance to this motion should be felt
in both directions.If Adjustments Are Necessary

If the dancer arm oscillates in play mode or offers
no resistance to movement, suspect a problem in
the flutter damper circuitry. If it is not a com-
ponent problem, check the clearance between the
magnet and the coil on the flutter damper circuit
board. The gap should be .015 to .020 inches. The ..................
magnet should not extend over either end of the :|
coil when the dancer arm is moved from one
motion limit stop to the other.

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 1/4 inch nut driver,
not a screwdriver for this adjustment.

If Adjustments Are Necessary
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.

To adjust the clearance or the centering of the
magnet arm, loosen the hex socket screw on the
magnet arm clamp. Rotate the magnet arm so that
the magnet is centered over the coil when the
dancer arm is centered between its motion limit
stops. Insert a .020 inch feeler gauge between the
magnet and the coil.to set the gap.

Slowly tighten the adjustment nut, no more than

7.6 Reel Motor Brakes
Test

NOTE:
The following tests and adjustments apply toFigure 7-5 Brake Adjustments
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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 +V2 ounce (227
gm ±14 gm).

the fail-safe mechanical brakes only. This
system brakes the reels when the power is
off or when the tape breaks.

Dynamic braking is furnished by the servo system
which drives the reel motors.

If the tension does not meet these specifica-
tions, loosen the spring adjustment nuts and
tighten or loosen the spring.1. Test the braking tension of both turntables in

both directions.
Change the reel to the takeup turntable.
Repeat the procedure described above. Note,
however, that the reeling in direction and the
reeling out direction for this turntable are op-
posite from the supply turntable.

Power is not needed for this test. Remove
reels from the turntables. Move the turn-
tables by hand.

The supply turntable should brake hard in the
counter-clockwise direction and only half as
hard in the clockwisè direction. 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.The takeup turntable should brake hard in the

clockwise direction and only half as hard in
the counter-clockwise direction. 2. If the 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 sensor slot. The
brake solenoids should be activated.

Spooling out direction brakes hard. Spooling
in direction brakes only half as hard.

2. Test the brake release. Unplug both reel
motors. Apply power to the machine. Insert
an opaque card into the tape sensor slot.
Brake solenoids should be on. Move the turn-
tables by hand.

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.

Both turntables should turn freely — with no
drag in either direction. The brake band must not touch the drum

when the solenoid is activated. The bracket
which restricts the outward movement of the
brake band is normally adjusted so that the
movable end of the band is held closer to the
hub than the fixed end of the band.

If Adjustments Are Necessary

1. If brake tension must be adjusted, remove
power from the machine. Load an empty
10V2” diameter NAB reel on the supply turn-
table. 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.

7.7 Tape Tension
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.

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.

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.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. Put the transport into FWD mode. Observe the ac-
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celeration 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 Board will have to be checked.

2. Idle Adjustment

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

NOTE:
When initiating a Fast mode, high tape ten-
sions 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.

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.The factors affecting the exact position of the

dancer arm are:
NOTE:

Idle speed should be set as high as practical
as this will aid tape handling when entering
Stop mode. The worse case may be observed
with a full reel of tape vs an empty reel. Ad-
justments can be made during this test.

1. The reeling radius of the supply reel.
2. The direction of tape travel.

If Adjustments Are Necessary

1. DC Offset Null Adjustment (On Analog
Torque Board)

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.

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

3. Tension Adjustment

A. With tape loaded (half of the tape on each
reel) run machine in play at 15 ips.Connect the + lead of a dc voltmeter (1 volt

full scale range) to TP 1. The -lead should be
connected to TP 5 (ground). Using a tension gauge, adjust left tape ten-

sion (supply motor) of tape leaving reel to: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 adjust-
ment can be set within ±0.1 volt, it will be
satisfactory.

JH-110B 1/4 inch tape
JH-110B 1/2 inch tape
JH-110B 1 inch tape

21/2 OZ.
3V2 oz.
41/2 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.

B. Repeat the above procedure for the
takeup reel NULL adjustment by connecting
the meter to TP 2, and adjust R 36.

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

NOTE:
If tape is in motion for the above adjustment,
a null cannot be achieved. Motion can be
stopped 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 adjust-
ment, it may be necessary to reduce the idle
settings.

At this time, with machine in play, you should
be able to manually engage and disengage
the pinch roller without any noticeable speed
change. This means the capstan is doing no
work, only metering the tape.
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7.8 Capstan Speed See Section 3 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 Locked Loop Board.

Test

1. Switch the REFERENCE switch into VAR
mode, LO speed. With tape threaded, press
the PLAY button.

Spin the capstan by hand. 4 to 5 volt pulses
should be present at TP 1 while the capstan
is turning.

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.

3. To check the reference frequencies, attach a
digital counter to TP 2 on the Phase Locked
Loop Board.

2. Change the SPEED switch into MED posi-
tion. Repeat the above test. Reference frequencies should read as

follows:

Standard Model3. Change the SPEED switch into HI position.
Repeat the above test. 19.2kHz ( 30 ips)

9.6kHz ( 15 ips)
4.8kHz ( 71/2 ips)

Low Speed Model, 1/2” capstan
9.6kHz ( 15 ips)
4.8kHz (7V2 ips)
2.4kHz (3% ips)

Low Speed Model, VA" capstan
19.2kHz ( 15 ips)

9.6kHz (7Vz ips)
4.8kHz (3% ips)

HI
MED

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.

LO

HI
MED
LO

HINOTE:
It is normal for the machine to switch to Stop
mode whenever the SPEED switch is
changed.

MED
LOS *

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.

If Adjustments Are Necessary

(See Section 3 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.)

Adjust the VCO calibrator (R 18) to 19.2 kHz
on the standard model or 9.6 kHz on the low
speed Vz inch capstan model.

1. Check the capstan tachometer by connect-
ing an oscilloscope to TP 1 on the Capstan
Tach Board.

5. To set the phase locked loop circuit gain,
load a roll of tape. Set the REFERENCE
switch to VAR. Set the SPEED switch to HI.
Turn the SPEED knob to full clockwise
setting.

Set the REFERENCE 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.

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%.

Adjust the cam located on the tach board for
minimum amplitude jitter at TP 1.
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7.9 Manual Velocity Control Test
And Adjustment

should be in stop mode with tape in the sensor.
When tape is out of the sensor, the transport
should be off. The adjustment potentiometer is
located on a small PC board underneath the deck
plate near the MVC control.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 con-
tact to the transport with one hand, touch the
Joystick with the other hand.

Turn the power on. Remove the tape from the tape
load sensor.
Turn the sensivity potentiometer counter
clockwise until the STOP light comes on.

The LED at the tip of the Joystick should come
ON. The transport should go into fast forward mo-
tion (MVC mode). Move the Joystick left and right
until you find the point of no movement (near the
center).

Turn the sensivity potentiometer clockwise two
turns.

7.11 Equalization And Biasing
The audio electronics in the JH-110B can be
aligned to either NAB or IEC standards. Align the
record and reproduce cards to the standard used
most. Push buttons on these cards select the
standard desired; LEDs on the front panel indicate
which standard is selected. Use an elevated level
alignment tape (250 nWb/m) to align the elec-
tronics. There are two considerations to keep in
mind when using these alignment tapes.

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 Section 3 for a schematic and board layout of
the Interface/Lamp Driver Board. High frequencies recorded on the alignment tapes

are subject to self erasure losses. Expect the high
frequency tones to diminish in amplitude with
age. Store and handle these tapes carefully.
Replace the tape or compensate for the loss if the
high frequency tones diminish to insure a proper
frequency response.

T
Adjust R3 on the Interface/Lamp Driver Board until
the desired sensitivity is reached. w

The centering adjustment is made by loosening
the two set screws in the Joystick assembly. Hold
the Joystick in the center position and turn the
potentiometer with long-nosed pliers until a mo-
tion null is reached. Retighten the set screws. The majority of 1A inch alignment tapes are full

width recorded. At frequencies below 500 Hz the
signal recorded in the guard bands is read by the
head. This fringing effect, plus the phantom gaps
due to the geometry and construction of the head,
make the low frequency .response seem bumpy
rather than flat. These abnormalities in the low fre-
quency range are, for the most part, caused by the
full width recording. Once aligned as per
Paragraph 7.12.12, the low frequency response
will be flat under normal use with the proper guard
band between the tracks.

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.

7.10 Tape Load Photo Sensor
Adjustment

The operation of the tape load sensor is depen-
dent on the ambient lighting conditions and the
particular type of leader tape used. Perform sen-
sivity adjustment with leader tape in the sensor, if
used.

There is an extremely complicated relationship
between bandwidth, distortion, tape velocity and
the amplitude of the bias signal recorded on the
tape. Also, this relationship is different for each
brand and type of recording tape manufactured.
MCI has examined and tested various recordingWhen power is applied to the transport, the deck
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tapes to find the optimum bias level which gives
the greatest high frequency range with the lowest
third harmonic distortion.

located directly under the meter to align the
needle.

Connect a signal generator to the channel line in-
put. Adjust the signal generator for a 1kHz output.The amount of bias is determined by increasing

the bias signal until the output level of a 10 kHz
signal from the tape drops by a certain amount.
This is referred to as over-biasing. After examining
some of the most popular recording tapes, we
have established the following levels of over-
biasing.

Connect an ac voltmeter to the channel line out-
put.

If tape is not loaded, place a card in the tape sen-
sor slot. Place transport in STOP, select input
mode.

Scotch 250 @ 15 ips, IVz ips
Scotch 250 @ 30 ips
Scotch 226 @ 15 ips, 71/z ips
Scotch 226 @ 30 ips
Scotch 206 @ 15 ips, 71/2 ips
Scotch 206 @ 30 ips
Ampex 456 @ 15 ips, 71/2 ips
Ampex 456 @ 30 ips

Agfa 468 @ 15 ips, 71/2 ips
Agfa 468 @ 30 ips

7.12 Audio Electronics Alignment

2dB overbias
1 dB overbias

21/2 dB overbias
1dB overbias
2dB overbias

1/2dB overbias
3dB overbias

11/2 dB overbias
3dB overbias
1dB overbias

Monitoring the ac voltmeter, adjust the output
level of the signal generator to obtain a +4dBv
reading (0VU).

Adjust the Meter Trim potentiometer (R31 on the
Audio Mother Board) for a 0VU reading on the
channel meter.

7.12.2 Reproduce Input Balance

Check for balanced capacitance at the differential
inputs of the Repro Board Front End Amplifier.

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

" "W 1 NOTE:
•*"pj»*»* *"* ** * •*

Standard recording level has been set at a
fluxivity level of 185 nanowebers per meter
(nWb/m).

Connect an oscilloscope to the Repro Board
output.

With no tape loaded, place a card in the tape
sensor slot. Select LO speed. Place in
RECORD.

Observe the 120 kHz signal on the oscilloscope.
An elevated level of 250 nanowebers per meter is
used throughout these tests and adjustments.
This level (250 nWb/m) corresponds to the 0 VU
level referred to in these instructions.

Turn C34 on the Audio Mother Board to obtain a
minimum amplitude 120 kHz signal.

The distortion level is tested at recording levels of
+3 VU which is a fluxivity level of 9 dB above the
standard level or 370 nWb/m.

7.12.3 Head Wrap Adjustment

The Head Wrap adjustment is an eccentric mount-
ing 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.

7.12.1 Channel VU Meter Calibration

Since the channel VU meters are used in several
of the following adjustments, it is essential that
their accuracy be confirmed before the following
alignments are performed.

When no signal is applied to the channel, the
meter needle should be aligned with the extreme
left scale marker. If the needle is not directly over
the mark, turn the mechanical adjustment screw

Set the CAL REP switch to CAL position. Press
the REPRO button. Press the SAFE button.
Set the transport controls for a fixed reference.
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Set the transport controls for a fixed reference.
Choose 15 ips SPEED. MED if standard machine,
Hi speed if low speed machine. Put into Play
mode. Locate the 1 kHz level set tone on the align-
ment tape. On the Repro Card, adjust CAL REP for
a reading of 0 VU on the channel meter.
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. The above
adjustments set the gains of the reproduce cir-
cuits so that both the reproduce head and the
record head (used as a reproduce head in cue
mode) produce a standard level output.

REPRO REPRO
BDOST

r-@<c
LO

>Figure 7-2
Head Adjustment

> 7 \

r® <<
Choose 15 ips speed. Put into Play mode. Locate
the 10 kHz tone on the alignment tape. On the
head block, turn the repro head wrap adjustment
screw for peak output on the channel meter.

> >

-C
>Press the CUE button. On the head block, turn the

record head WRAP adjustment screw for peak out-
put on the channel meter.

LOLVL
• : LVL

CAL
7,12.4 Reproduce Level Adjustment HIREP

LVL
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.

fl NAB n NAB

IEC IEC

TW27A-2 TW27A-IClean and demagnetize the heads. Load a 15 ips
reproduce alignment tape.

Figure 7-6
Repro Card Adjustments

Set the CAL REP switch to CAL position. Press
the REPRO button. Press the SAFE button.
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straight line tilted exactly 45° from the vertical.7.12.5 Azimuth Adjustment

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.

The Azimuth adjustment sets the relative phase of
the tracks.

Two methods of adjustment are recommended.
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 chan-
nels. DO NOT turn the AZIMUTH screw far enough
for the output to drop more than a small amount.

Method 1

An MCI JH-22 Phase Meter is the ideal test instru-
ment for this adjustment. This meter reads, direct-
ly 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. 7.12.6 Reproduce Equalization

Adjustments.
Set the CAL REP switch to CAL position. Press
the REPRO button. Press the SAFE button. NOTE:

In all of the following instructions for ad-
justing equalization circuits, both record and
reproduce, we have assumed a standard
speed machine — 7Vz , 15, 30 ips. If your
machine is a low speed machine — 3%, 7V2,
15 ips — please mark your manual so that the
designated alignment tapes match the speed
of your machine.

Set the transport controls for a fixed reference.
Choose 15 ips speed. Put into Play mode. Locate
the 10 kHz tone on the alignment tape. Adjust the
AZIMUTH adjust screw for the reproduce head un-
til you find the lowest relative phase reading on
the phase meter.
Press thé CUE button. Adjust the AZIMUTH adjust

j v, s c r e w for the record head until you find the lowest
f' I relative phase reading on the phase meter.

Method 2

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

Set the CAL REP switch to CAL position. Press
the REPRO button. Press the SAFE button.A simultaneous reading of a Lissajous figure on

your oscilloscope and observation of the output
meters of all tracks will give a satisfactory
Azimuth adjustment. Set the transport controls for a fixed reference, HI

speed. Put into Play mode. On the Repro Card, ad-
just the HI speed, HI frequency potentiometer <
for 0 VU reading on the channel output meter.Set the oscilloscope up with the output of the two

outside tracks connected to the vertical input and
the horizontal input respectively.

Adjust all channels the same way.
Adjust the gain of the horizontal channel and the
vertical channel to be as identical as practical. Change to the appropriate MED speed alignment

tape.
Set the CAL REP switch to CAL position. Press
the REPRO button. Press the SAFE button. 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. (Use -10 dB
for low speed machine.)

Set the transport controls for a 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 Adjust all channels the same way.
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Change to the appropriate LO speed alignment
tape.

Frequency check

NOTE:
The erase oscillator always operates when
power is connected to the machine. This fre-
quency check may be made with any setting
on the controls.

Change to LO speed. All other controls remain the
same. On the Repro Card, adjust the LO speed, HI
frequency potentiometer < for -10 dB reading on
the channel output meter.

Connect a frequency counter to C1 on the Audio
Mother Board (point C on Figure 7-7).Adjust all channels the same way.
Using a tuning wand adjust T1 on channel 1 & 2
Strip Board until the counter reads 120 kHz ±25 Hz
in Record mode.

The above adjustments flatten the high frequency
response of the tape and the heads.

Set oscillator frequency for 120 kHz ±25 Hz while
in record mode. Set to second peak, going, in a
clockwise direction.

7.12.7 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 in-
ner side of the rear panel of the electronics
assembly. If your machine has more than two
tracks, the Strip Board used for the other
tracks is similar with the oscillator section
cut away.

Wave shape and amplitude check

Connect an oscilloscope to point C on the Audio
Mother Board. (Refer to Figure 7-7)

Connect a volt meter to J10 pin 3.
Set oscillator gain pot (R9) on Strip Board for a
meter reading of 1.75 volts rms.

7 '

mV....

rC7 MUST BE A
POLYCARBONATE
CAPACITOR

C D E F
T1 oc 0Q1 0 Ç 0©® 2N3568© ©C7

Q2
2N3568

TFREQUENCY
ADJUST C l C2

BIASERASE
PEAKINGLEVEL

ADJUST TRAP

Portion of Strip Board 2700-0005-00

Figure 7-7
Erase and Bias Adjustments
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input. REWIND. Put the transport into Record
mode with no signal input. Turn your monitors up
to their highest level.

NOTE:
Changing the 120 kHz oscillator gain
disrupts the bias alignments. The bias ad-
justments, Sections 7.12.8 and 7.12.9 must
be performed if R9 is turned. Make the following adjustments while listening to

the monitors.
Monitor erase voltage on erase peaking capacitor
(C1) on Audio Mother Board at point C. Turn the erase head WRAP adjustment screw until

you hear a null in the 1kHz tone coming from the
monitors.Turn C1 throughout its range.
Trim C1 (erase peaking) for minimum 1kHz tone
coming from the monitors.

Do this to all channels. There should be no distor-
tion of the sine wave on the oscilloscope.
If there is any distortion, reduce the voltage by ad-
justing R9. Do not reduce the voltage at J10 pin 3
lower than 1.6 volts rms.

Adjust all channels in the same way.

7.12.8 Bias Adjustments

Connect an ac voltmeter capable of reading at 120
kHz to the output of the Bias Card. Connect to
point E on the Electronics Mother Board.

Adjust C1 for its peak voltage on all channels.This
voltage should be 40 volts rms or greater.
Depth Of Erasure Adjustment
(Erase head wrap and erase peaking adjustment) Load a roll of blank tape. Do NOT apply a signal.

Push the READY button.Load a roll of bulk erased tape. ;Set the transport
controls for a fixed reference, 15 ips. Put in
Record mode. Set the transport controls for a fixed reference, LO

speed. Put into Record mode. Turn the LO poten-
tiometer on the Bias Card fully clockwise. The
voltage reading should be about 27 volts at point E.

Method 1m
Connect a Wave Analyzer to the channel under
test. (Use HP 3581 or equivalent;) Repeat the above procedure for each channel.

Reset the transport controls to MED speed. Put in-
to Record mode. Turn the MED potentiometer on
the Bias Card fully clockwise. The voltage reading
should be about 27 volts at point E.

Put the transport into Play mode. Zero the Wave
Analyzer on the playback of the 1kHz tone. RE-
WIND. Put the transport into Record mode — No
signal input. The Wave Analyzer should read -80
dB on each channel.

Repeat the above procedure for each channel.
Make the following adjustments while reading the
output from the Wave Analyzer. Reset the transport controls for HI speed. Put into

Record mode. Turn the HI potentiometer on the
Bias Card fully clockwise. The voltage reading
should be about 27 volts at point E.

Turn the erase head WRAP adjustment screw until
a minimum reading is found on the Wave Analyzer.

Repeat the above procedure for each channel.Trim C1 (erase peaking) for minimum reading on
the Wave Analyzer.

Bias trap adjustment
Adjust all channels in the same way.

Connect an ac voltmeter to the Bias Trap. Connect
at point F on the Electronics Mother board (see
Figure 7-7).

Method 2 If a Wave Analyzer is not available.

Record several minutes of 1 kHz tone at 0 VU
level. Record on all channels. Remove the signal Load a roll of blank tape. Do NOT apply a signal.
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Switch the REP CAL switch to CAL. Press REPRO
button. Press READY button.

BIAS BIAS Set the transport controls fora fixed reference, LO
speed, Record mode. Adjust Bias potentiometer
for peak, then overbias to meet frequency
response and distortion specifications.

BDCST

LO LO 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 by the amount given in Section 7.11
for the type of recording tape in use.

HI

HI

Adjust all channels in the same way.
Reset the transport controls to MED speed,
Record mode. Overbias according to the recom-
mendations in Section 7.11.BIAS BIAS

CALCAL® ® Reset the transport controls for HI speed, Record
mode. Follow the adjustment instructions above.
After optimizing bias for all three speeds, switch
the transport to the speed you use most (use MED
speed if you have no preference).

TW27A-3 TW27A-4
Press the channel BIAS button

Figure 7-8
Bias Card Adjustment On the Bias Card, adjust BIAS CAL for a 0 VU

reading on the channel meter. Release the BIAS
button.

Push the READY button.
7.12.10 Record Adjustments

Set the transport controls for a fixed reference,
MED speed, Record mode. Adjust C2 for minimum
reading. The reading at point F should be less
than 75 mv.

Calibrate Record and Input Calibrate Ad-
justments.

Apply a 1 kHz signal at +4 dBm. Load a roll of
blank tape.Adjust all channels in the same way.

Switch REC CAL to CAL position. Press REPRO
button. Press READY button.7.12.9 Over-Bias Level

MCI recommends overbiasing at 10 kHz due to in-
creased resolution of the signal at the tape
machine output.

Set the transport controls for a fixed reference.
Set speed to 15 ips (MED speed for standard
machine, HI speed for slow speed machine). Press
the PLAY and RECORD buttons.

Load a roll of blank tape. Apply a signal of +4 dB
(0 VU). On the Record Card, adjust CAL REC poten-
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7.12.11 Record Equalization Adjustment

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.

RECORD
BDCST

RECORD

Switch the CAL REC switch to CAL position.
Press the REPRO button. Press the READY
button.LO s—v

HI „

L0 ® < Set the transport controls for a fixed reference, LO
speed, Record mode. On the Record Card adjust
the LO < trimmer.

MEDdO -c
HI

Reset the transport controls to MED speed,
Record mode. On the Record Card adjust the MED
< trimmer.LIN LIN(2)

CAL LO
Reset the transport controls for HI speed, Record
mode. On the Record Card, adjust the HI <
trimmer.

LVLREC (DHIIN
LVLCAL

Adjust all channels in the same way.

7.12.12 Reproduce Low Frequency
EQ Adjustmentfl NAB (~l NAB

IECIEC Connect a variable frequency audio generator to
the input. Load a roll of blank tape.:T TW27A-5TW27A-6
Switch the REPRO CAL switch to CAL position.
Press the REPRO button. Press the READY
button.Figure 7-9

Record Card Adjustment Set the transport controls for a 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.

tiometer (recording adjustment) until the channel
output meter reads 0 VU.

Press INPUT button. On the Record Card, adjust
IN CAL potentiometer (monitoring adjustment) un-
til the channel output meter reads 0 VU.

On the Repro Card, adjust the LO speed LO fre-
quency potentiometer > while, sweeping the
audio signal through the above range.

NOTE:
Both the CAL REC and the IN CAL poten-
tiometers are shown on the Record Board
schematic in Section 5.

Center the bumps about the zero line so that the
response over the entire range achieves maximum
flatness.

The IN CAL adjustment sets the gain of the
monitoring channel when it is in INPUT
mode. This allows the operator to adjust in-
coming signal levels before starting to
record.

Reset the transport controls to 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.
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7.12.13 Record Linearity Adjustment

NOTE:
This adjustment is not available on all
models. If your transport does not have a LIN
adjustment, simply skip this procedure.

REPRO
BDCST

REPRO

r~® <c The intermodulation distortion of tapes varies
widely with type of tape and with manufacturing
processes. The record linearity adjustment on
each Record Card can compensate for a wide
variation in characteristics provided the pro-
cedure outlined below is followed very closely.

LO
M3) >>

i—(2) < H3) <
MED
H3) > >

NOTE:
Complete all mechanical adjustments and
set all bias, record, reproduce levels before
starting this procedure.

r-@<
HI

LOLVL The relationship between intermodulation distor-
tion and record level is shown below. This is a
generalized chart with no attempt to make it con-
form to a particular type of tape.

LVL

CAL
HIREP

LVL

Curve “A” in Figure 7-10 shows the distortion vs
record level for a typical tape.f~l NAB I"! NAB

IEC IEC
Curve “B” is the distortion vs record level which,
can be achieved with correct adjustment of the: J?

; :
linearity control.TW27A-2 TW27A-I

Curve “C” is the distortion vs record level which
may result if improper adjustment procedure is
followed.

Figure 7-6
Repro Card Adjustment

Set the CAL REPRO switch to CAL position. Set
the CAL REC switch to UP position. Press the

Center the bumps about the zero line so that the
response over the entire range achieves maximum
flatness.

Reset the transport controls to HI speed, Record
mode.
On the Repro Card, adjust the HI speed LO frequen-
cy 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.

Figure 7-10
Intermodulation Distortion CurvesAdjust all channels in the same way.
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Optimum adjustment varies widely with tape
characteristics.

REPRO button. Press the READY button.
Set the transport controls for a fixed reference.
Choose the most used speed (if no preference,
use 15 ips). Put into Record mode.

7.12.14 Noise Tests

Connect an ac voltmeter to the channel output
with the following weighting network between the
output and the meter.

Connect the IM analyzer to the input and the out-
put of the track to be tested. Turn the front panel
REC LEVEL potentiometer to 1A scale.

The network in Figure 7-11 will result in an at-
tenuation of 3.0 dB at 30 Hz and at 18 kHz.On the Record Card, turn the LIN potentiometer to

minimum (counter-clockwise).
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.

Slowly increase the REC. LEVEL (turn the front
panel control) until the IM analyzer shows a distor-
tion reading of about 3%, shown as point X in
Figure 7-10. Reset the transport controls for a fixed reference,

15 ips speed. Put into PLAY mode. The noise
reading should be -64 dBm or lower.Adjust the LIN potentiometer on the Record Card

until a minimum distortion reading is obtained.
This reading is generally below 11/2 %. 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.

A distortion vs record level curve similar to curve
“B” in Figure 7-10 should result.

Adjust all channels in this way.
Test all channels in the same way.

NOTE:
The audio level must be high enough to pro-
duce 3% IM distortion before the record
linearity control is adjusted. If this adjust-
ment is made at a lower audio level (such as
point “Y” in Figure 7-10) a record level vs
distortion response similar to curve “C” in
Figure 7-10 may result.

7.13 Quick Alignment Check
The following alignment check should be per-
formed prior to each recording session, whenever
the brand of tape is changed, or when the
equalization standard is switched. This is not in-
tended to replace the maintenance alignments
(Sections 7.2 through 7.12), which must be per-
formed periodically. Use this section to verify the
performance on a daily basis.

This linearity adjustment should be made
whenever a new type of tape is to be used.

.047 mfd. I2K ohms
-VW"—HI O O H I

INPUT
LO-Z

OUTPUT
HI-Z

IOOK ohms 680pfd.

LO O OLO

TW27A-I3

Figure 7-11
Weighting Network
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Select the tape speed which will be used dur-
ing recording.

REPRO REPRO
BDCST Load the reproduce alignment tape cor-

responding to the selected tape speed.

Place CAL REPRO switch in the CAL posi-
tion.r-@<c
Press REPRO and SAFE buttons.> >
Play the 10kHz tone on the alignment tape.rO <<
Press thumb against supply reel to apply a
drag force to the motor. VU meter should dip
slightly.

> >

If the VU meter level increases under load,
the head wrap requires adjustment. Turn the
Repro head wrap adjustment screw to peak
the reading on the VU meter.

o!̂ @ >
LOLVL
LVL®CAL Press CUE button. Check the record head

wrap as above, and adjust as necessary.
HIREP

®LVL

Check the azimuth alignment of the Repro
and Record heads.

3.fl NAB n NAB

IEC IEC
Connect the outputs of the two outside
tracks to the vertical and horizontal inputs of ; %
the oscilloscope. Set the vertical gain equal
to the horizontal gain for observing a
Lissajous pattern.

TW 27A-2 TW27A-I

Figure 7-6
Repro Card Adjustment Press the REPRO button.

Play the 10kHz tone on the alignment tape.
The oscilloscope Lissajous pattern should
be tilted to 45°.

The following is a list of the minimum equipment
necessary to perform an alignment check:

Head Demagnetizer
Cotton Tipped Swabs
Isopropyl Alcohol or equivalent head cleaner
MRL Reproduce Alignment Tape (Elevated

level, 250 nWb/m)
Bulk Erased Tape
Audio Signal Generator Krohn-Hite Model 5800
Oscilloscope Phillips Model 3232 (2 mv/cm

vertical sensitivity, 10 MHz Bandwidth, 0.2
msec/cm Horizontal sweep)

If necessary, slowly turn the reproduce head
azimuth adjustment to tilt the Lissajous pat-
tern to 45°. ' • -
Press CUE button. Check the record head
azimuth as above and adjust if necessary.

Check the calibrated repro level for 0 VU on
the channel meter for each channel.

4.

Press REPRO and SAFE buttons.1. Clean and demagnetize the heads.

Play the 1 kHz level set tone on the alignment
tape. Channel VU meter should read 0 VU.

2. Check the head wrap alignment of the Repro
and Record heads.
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6. Check the Repro Card high frequency
equalization for a 0 VU level on the channel
meter for each channel.BIAS BIAS

BDCST Press the REPRO button.

Play the 10 kHz tone on the alignment tape.
Channel VU meter should read 0 VU.

LO LO
If necessary, adjust the LO <, MED < , or
HI < potentiometer, depending on the
selected speed, for a 0 VU meter reading.HI

7. Check the Bias level for a 0 VU reading on the
channel meter for each channel.

HI
Rewind the alignment tape and load a reel of
bulk erased tape. Use the same type of tape
which will be used for recording.

Connect the signal generator to the channel
line input. Adjust output for 10 kHz at +4 dBm.

BIAS BIAS
CALCAL Place the REPRO CAL and REC CAL switches

in the CAL positions.
Press the BIAS button.

Press the READY button.

Record the 10 kHz tone on the tape at the
speed which will be used for recording.
Channel VU meter should read 0 VU.

TW27A-3 TW27A-4

Figure 7-8
Bias Card Adjustment If the VU meter does not read 0 VU, perform

the following adjustment.If necessary, adjust the CAL REP poten-
tiometer on the Repro Card for a 0 VU meter
reading.

Release the BIAS button.

Press the REPRO button.(On the broadcast deck, adjust the LO LVL or
Hi LVL potentiometer, depending on the
selected tape speed.)

Turn the LO, MED, or HI Bias potentiometer,
depending on the tape speed selected,
several turns counter-clockwise.5. Check the cue level for 0 VU on the channel

meter for each channel. Turn the LO, MED, or HI Bias potentiometer
clockwise until the VU meter peaks.Press the CUE button.
Adjust the LO, MED, or HI Bias poten-
tiometer clockwise to lower the VU meter
reading from its peak reading by the amount
indicated in Section 7.11.

Play the 1 kHz level set tone on the alignment
tape. Channel VU meter should read 0 VU.

If necessary, adjust the CUE LVL poten-
tiometer on the Repro Card for a 0 VU meter
reading. Press the BIAS button.
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tiometer on the Record Card for a 0 VU meter
reading.

RECORD
BDCST

RECORD (On the broadcast deck, adjust the LO LVL or
HI LVL potentiometer, depending on the
selected tape speed.)

9. Check the input calibration level for a 0 VI)
reading on the channel meter of each channel.

LOL0 (£> < c Press the INPUT button.
HIMED@ -c -c Record the 1 kHz tone on the tape. Channel

VU meter should read 0 VU.HI /—® <
If necessary, adjust the IN CAL poten-
tiometer on the Record Card for 0 VU meter
reading.

LINLIN

CAL LO
LVLREC

10. Check the Record Card high frequency
equalization for a 0 VU level on the channel
meter of each channel.

HIIN
LVLCAL ®

Reset the signal generator for a 10 kHz signal
at +4 dBm.

I"! NAB [~l NAB Press the REPRO button.
IECIEC

Record the 10 kHz tone on the tape. Channel ...
VU meter should read 0 VU.

'
•!#

V

TW27A-5TW27A-6
If necessary, adjust the Record Card’s LO < ,
MED < , o r H I < potentiometer, depending
on the selected tape speed, for a 0 VU
reading on the channel meter.

Figure 7-9 Record Card Adjustment

Adjust the BIAS CAL potentiometer on the
Bias Card for a 0 VU reading on the channel
meter. 11. Check the Repro Card low frequency

equalization level for a minimum deviation
from 0 VU on each channel meter over the
low frequency range..

Release the BIAS button.

8. Check the calibrated record level for a 0 VU
reading on the channel meter of each
channel.

Record the signal generator output on the
tape.

Slowly vary the signal generator frequency
between 30 Hz and 100 Hz. Channel meter
movement should be centered around 0 VU.

Adjust the signal generator output for 1 kHz
at +4dBm.

Press the REPRO button.
If the meter swing is not centered around 0
VU, adjust the LO > , MED > , or HI > poten-
tiometer, depending on the selected tape
speed, to center the movement while sweep-
ing the frequency between 30 and 100 Hz.

Record the 1 kHz tone on the tape. Channel
VU meter should read 0 VU.

If necessary, adjust the CAL REC poten-
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7.14 Scrape Flutter Filter If Cleaning Is Necessary
Test Removal:

The scrape flutter filter on the JH-110 transports
requires cleaning and lubricating once every year
or every 2000 hours of operation, which ever
comes first. Cleaning is also recommended
whenever visual inspection reveals oxide, dirt,
hairs, etc. on the roller shafts.

Step 1. Remove the head bridge assembly from
the transport.

Step 2. Remove the Scrape Flutter Filter
Assembly from the head bridge assembly.
See figure 7-12.

NOTE:
An ultrasonic cleaner and high speed light
grease are required for this procedure. If you
do not have an ultrasonic cleaner, the clean-
ing and lubricating may be handled by a local
jeweler or watchmaker.

Remove the 8-32 socket head screw secur-
ing the scrape filter to the head bridge.
Save the screw and the spacer assembly
(1/2” tape only), they will be required for
reassembly.

Figure 7-12 Scrape Filter Removal
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Disassembly and Cleaning housing. Do not tip the roller while
pushing the jewel holder up or you may
damage the pivot pins,

c. Pull the brass jewel holder out of the
housing.

Step 1. Scribe a mark on the brass jewel holder
parallel with the center line of the set
screw as shown in figure 7-13 to indicate
the correct orientation of the holder. Some
scrape flutter filters may already have this
scribe mark.

Step 3. Place the roller, brass jewel holder, and
the housing assembly into an ultrasonic
cleaner for cleaning.

Step 2. Remove the roller and shaft assembly. See
figure 7-13.
a. Loosen the 2-56 set screw that holds the

brass jewel holder.
b. Push the roller up to lift the brass jewel

holder and remove the roller from the

NOTE:
If any traces of oxide remain after cleaning,
polish with jeweler’s rouge to remove re-
maining depos i t s. A f te r po l i sh ing,
ultrasonically clean the pieces again.

Figure 7-13 Scrape Filter Disassembly
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Step 2. Replace the head bridge assembly on the
transport.

Step 4. Very lightly lubricate the TIP of each roller
PIVOT PIN with high speed light grease.
We recommend Beacon 325 precision
bearing lubricant. Step 3. Adjust the position of the scrape filter

assembly. There are two methods for
aligning the position of the scrape filter.
The first method given is the preferred
one. It, however, requires a wide-band flut-
ter meter. Standard flutter meters use a
frequency too low to determine the opera-
tion of the scrape flutter filter. If you can-
not obtain a wideband flutter meter, use
method two.

Reassembly

Step 1. Align the scribe mark on the brass jewel
holder with the center line of the set screw
and slide the brass jewel holder into the
housing. Do not seat it all the way down in-
to the housing at this time.

Step 2. Carefully insert the roller pivot pin into the
lower jewel bearing.

CAUTION Method 1

Insert the pivot pin into the center of the
jewel bearings. Any side movement or tilt
may damage the jewel or break the pivot pin.

a. Connect the wideband flutter meter to
the transport as recommended by the
manufacturer. Select a bandwidth of at
least 5kHz.

b. Load a roll of erased tape.
c. Place the transport into record mode

and adjust the position of the scrape
flutter filter to obtain a minimum
reading on the meter.

d. Tighten the socket head screw. If the
flutter increases after tightening the
screw, readjust the position.

Step 3. Center the roller and slide the brass jewel
holder down onto the top pivot pin.

Step 4. Position the brass jewel holder to allow a
0.0005 to 0.001 inch vertical play of the
roller. Be sure that the scribe mark is aligned
with the set screw.f ;

Step 5. Lightly tighten the set screw to secure the
brass jewel holder. Recheck the vertical
movement. Loosen the set screw and re-
adjust the clearance if necessary. Check
to see that the roller spins freely.

Method 2

a. Connect an audio oscillator to the line
input, select 10kHz. Monitor the line
output.

b. Place the transport in record and
monitor the repro.

c. Carefully listen to the 10kHz repro. You
should hear some distortion noise mixed
with the 10kHz tone.

d. Adjust the position of the scrape flutter
filter until the roller barely makes contact
with the tape, causing the roller to turn.

e. Fine tune the position of the scrape filter
by nulling the distortion noise in the 10kHz
tone. Tighten the socket head screw.

CAUTION
Overtightening the set screw may distort the
jewel holder, crack the jewel, or bind the
pivot pin.

Replacement And Alignment

Step 1. Replace the spacer on the filter assembly
if used (1/2” tape). Reposition the scrape
filter assembly under the head bridge and
thread in the screw.
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SECTION 8
TROUBLESHOOTING

8.1 Introduction
Do not attempt to troubleshoot or repair this tape
recorder unless you have a thorough understand-
ing of the operation and circuitry. To familiarize
yourself with the tape deck’s operation, read the
manual and use the block diagrams to follow the
flow through the schematics. This section of the
manual contains a collection of practical informa-
tion which will aid you in your troubleshooting
efforts.

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)

The following list is a key to the abbreviations
used on the Annunciator Board. These same
abbreviations are used on the Truth Table. The
Truth Table shows which of the LEDs on the An-
nunciator Board should be ON during each mode
of operation.

8.2 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. IC

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.

The Logic Annunciator Board and its Truth Table
may be used to isolate or localize any trouble
which occurs on the Control Logic Board. The An-
nunciator Board is made to be plugged directly in-
to the Control Logic Board. To use this tool, step
through the list of control 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.

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 An-
nunciator Board and the Truth Table.

3. A correlation between each IC and the func-
tions it controls:

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 malfunctioning.
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JH-110 LOGIC ANNUNCIATOR DEFINITIONS

AIEnab
DMVC .
RMVC .

AutoLocator enable command
. .Deck Manual Velocity Control (MVC) touched last’
Remote Manual Velocity Control (MVC) touched last '

Main Manual Velocity Control (MVC) command
Fast FET command

Tape lifterout command
Rewind command

Rewind lite 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

MVC
F.Fet . .
Lifter ..
Rw Cmd
Rw Lt . .
FF Cmd
FF Lt . .
Bks
Stop
R.ldle
PP Lt
PLft
P Rt . . . .
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-110
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.
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JH-110 LOGIC ANNUNCIATOR TRUTH TABLE

2m Q OQ< LUx h- 2h*Z o o LU o XLU oLU > o Û> LLCf) o ooLL § § x> X LU LU Q X XLL LL X
Q< X XX m xx x x x xCO X X X LU CO CO

CONTROL MODE
REWIND ON ONON ON ON ON 1

FORWARD ON ON ON ON ON ON 2

STOP ON ON ON ON 3

PLAY ON ON ON ON ON 4

RECORD ON ON ON ON ON ON 5
C\J- - C\j

RECORDMOMENTARY ON ON ON ON ON ONX ON 6LU LU XKh- h-0- 0 o--o
EDIT ON ON ON 7

Q)03 0) 0303" ' 03 03““ 03COCOMVCTOUCHED co COON ON ON 8

MVC LATCHED ON ON ON ON ON 9

AUTOLOCATOR ON ON ON ON ON ON 10

NO TAPE 11

MANUAL LIFTER OUT 12

A B C D E G H J KF L M N O P Q R S T U

1 *.•

ICs AND THEIR FUNCTIONS PLAY-RECORD functions do not work.
Transport will obey all control buttons ex-
cept 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

4
5

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

6
7

8
The following list is a generalization obtained by
removing each IC in turn from its socket and
observing the effects on the control functions.
This list is to be used as a guide ONLY.

9
10
11

12
NOTES ON FUNCTIONS WHICH DO NOT
OPERATE CORRECTLY WHEN THE IC IS
REMOVED FROM ITS SOCKET.

IC
NO. 13

1 RMVC-DMVC S
2 REWIND function does not work.
3 FWD function does not work.

14

15

Page 8-3



ed 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 malfunction. As a
general rule, the 1C numbers given first on the list
are more likely to be causing the trouble.

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.

16

17

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 on-
ly have contact 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.

18

19

20

21

TROUBLESHOOTING PROCEDURE — (Using the
logic annunciator and its truth table)

When a malfunction is suspected, the Annun-
ciator 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 Troubleshooting 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.

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 us-
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LITE SCHEMATIC NO. OF ICs WHICH
MAY CAUSE TROUBLE

LITE SCHEMATIC NO. OF ICs WHICH
MAY CAUSE TROUBLENO. NO.

16, 8, 11, 4, 18, 12, 7, 6, 20, 17, 9, 2 (Same as K1)
(Same as K1)
(Same as K1)
(Same as K1)
(Same as K1)
(Same as K1)
(Same as K1)
(Same as K1)

A1 K2
10, 3 K3
(Same as A1)
(Same as A1)
(Same as A1)
(Same as A1)
(Same as A1)
(Same as A1)
(Same as A1)

A2 K4
A3 K5
A4 K6

K7A5
A6 K8
A9 K9

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)

C1-C12 See NOTE 1 — Check IC 1
M7

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

N4 11, 4, 5, 16, 8, 15, 10, 3, 9, 2
(Same as N4)
(Same as N4)

D9 N5
N6

E1 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)

12, 20, 7, 6, 11, 4, 16, 8, 15, 9, 2, 10,04
E2 3
E8 05 (Same as 04)

(Same as 04)
(Same as 04)

E9 06
07E10

F1 17, 16, 9, 2, 10, 3, 18, 8, 15, 5, 12, 7
6, 20

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

' 8F2 P5
(Same as F1)
(Same as F1)

F9 P6 V.*

F10
Q5 6, 5, 18, 12, 7, 11, 4, 16, 17, 8, 15, 9,

2, 10, 3
(Same as Q5)

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

H1 19, 9, 2, 5, 11, 4, 10, 3
(Same as H1)H10 R6 7, 6, 5, 18, 12, 20, 11, 4, 16, 8, 17, 15,

9, 2, 10, 3
I2 10, 3, 5, 11, 4, 9, 2

S7 7, 6, 17, 16,. 9, 2, 18, 8, 15, 5, 12, 10,
3, 11, 419, 10, 3, 5, 11, 4, 9, 2J2

K1 19, 5, 7, 6, 17, 16, 10, 3, 9, 2, 18, 8, 15,
12, 11, 4, 20
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Analog Torque Board8.3 The outputs of the Analog Torque Board go to the
Power Supply Board where the Motor Driver cir-
cuits are located. Information on the Power Sup-
ply Board may be found in Section 6.
The troubleshooting aids for this board are divi-
ded into (1) a Quick Reference Chart, (2) a Voltage
Chart, and (3) a Loss of Function Chart.

This board controls the torque generated in the
two reel motors. A functional description, a Block
Diagram and Schematic are included in Section 3
of this manual. Periodic adjustments are
described in Section 7.

QUICK REFERENCE CHART

PROBLEM POSSIBLE CURE

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

Reel motors do not idle correctly. No takeup ten-
sion (tape spills). Idling speed much too high in
either direction.

Check and/or replace supply reel-IC 4,
IC 5. Takeup reel-IC 10, IC 11.

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

Check and/or replace IC 3, IC 6, IC 7.
Also check tape speed signal from
Phase Locked Loop Board.

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 and/or replace IC 18, IC 19.

Tape tensions do not vary with mode change. Check tape velocity integrator output
from Phase Locked Board to Analog
Board at 15 ips it should read approx.
3.3v DC.

LOSS OF FUNCTION CHART in locating the trouble. It is best NOT to change
trim pot adjustments until you have substituted
known good components in the affected circuit.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 fisted to the
left.

NOTE:
1. Trim pots R12 & R36 are used to set the

OFF-SET NULL to minimum voltage.
(Never more than ±0.3v DC).

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.

Trim post R18 & R111 are used to set the
IDLE adjustment. Tape creep is a sign of
misadjustment.

HINT:
The two torque motor systems have many iden-
tical components. Thus components that are
suspect can be changed from side to side to help

For adjustment procedure see the
maintenance section of this manual. This
adjustment must be correct before pro-
ceeding to other columns of this chart.
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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 ef-
forts, but merely wind up the slack tape.

Torque. If this signal is missing, the com-
putation is invalid.

4. All components are located on the Analog
Torque Board except those identified by
reference to Note 4.

3. A signal voltage proportionalste) the speed
of the capstan is received from the Phase
Locked Loop Board. This signal is used as
the divisor in the computation of the

The Motor Driver Amplifiers are located on
the Power Supply Board. Refer to Section
6.

LOSS OF FUNCTION CHART

All Fast
Modes

MVC Auto
Locate

Stop Soft Play
Accel.

Command.

Play
Tension

Problems

Torque
Limit

Function

Capstan
Problems
(Note 3)

Commands (Idle) Edit
(Note 2)

SUPPLY
MOTOR

Power
Supply &

Motor
Drive
board

1C 15
IC 16
IC 18
IC 19
IC 28

IC 4 IC 1
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

BOTH
MOTORS

+15v IC 18
IC 19

IC 13
IC 14
IC 16
IC 17

+15v IC 13
IC 14
IC 29

IC 22
IC 23

IC 6 Q1 PLL bd.
-15 IC 13

IC 14
IC 9

-15 IC 20 IC 10
IC21 Q2

8+34v Q2 Note 4
IC 6

TAKEUP
MOTOR

Power
Supply
& motor

drive
board

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

IC 10
IC 11
IC 24
IC 25

IC 7
IC 8
IC 9
IC 12
IC 24
IC 25Note 1

Note 4 R36
R111 Note 1

IC 26
IC 27

R41

8.4 Power Supply Motor Driver
Board

which maintain 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.

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.

Since the purpose of the circuit is to deliver a con-
stant current to the motor winding, the voltageThe motor drivers are constant current amplifiers
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present at the negative end of the winding (and at
the collectors of Q1, 3, 9, 10) will vary widely.
Other voltages vary only slightly in a circuit which
is working normally:

regulated output for the above circuits.

Q5 is the Series Regulator. Collector = 35v DC
Base = 24v DC
Emitter = 23.4v DC

01, Q3 — Base
Emitter

=1.7v DC
« .7v DC Q7 and Q8 are Shunt type current limiters. These

transistors are turned OFF unless there is excess
current.Q9, Q10 — Base

Emitter
= .7v DC
= .1v DC

8.5 Phase Locked Loop Board.
Voltages at the collectors of the above transistors
will vary widely. 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.IC 1, IC 2 — Set inputs to +1.5V DC (read at in-

put to card)
Pin 3 = + .1v DC
Pin 6 = +1.2v DC

We have divided the troubleshooting information
on this circuit into (1) a Quick Reference 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.

LAMP, RELAY, AND CAPSTAN MOTOR SUPPLY

The three transistors in this section provide a

QUICK REFERENCE CHART

PROBLEM
If the capstan motor continues to run in
STOP mode.

POSSIBLE CURE
Replace IC 13.

AiwN 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 will not work
in Variable mode.

Check and/or replace IC 4, IC 0.

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 works properly in High
Speed but not in Low Speed.

Check and/or replace IC 6.

If the capstan motor does not run. Check and/or replace IC nos. 7, 8, 11, 12, 13
14 and Q3, Q4.
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If the capstan motor runs with an uneven or
jerky motion.

Adjust the Phase Locked Loop gain control.

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

Check and/or replace 1C 16 (switching ckt.),
IC 5 (VCO), and IC 4 (DC buffer).

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 duration 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.

TEST POINT PEAK
TO-PEAK
VOLTAGE

PULSE DESCRIPTION

r~LJ
DURATION+ r'/pr-

ie 1, Pin 6
IC 2, Pin 6

Triangular Triangular
5 ^iSec.

50 /iSec.
50 fuSec.
40 MSEC.
50 fiSec.

100 ^Sec.
80 f^Sec.
80 iuSec.

99.8^Sec.
99.8 /jSec.

70 fiSec.

10 ^Sec.
10 fxSec.

100 gSec.
100 /iSec.
50 f^Sec.

100 gSec..
200 fuSec.
100 (uSec. '

100 gSéc. •

100 /iSec.
100 ^Sec.
100 ^Sec.

4
5 piSec.

50 MSec.
50 gSec.
10 /^Sec.
50 gSec.

100 gSec.
20 fjSec.
20 ^Sec.
* .2 /jSec.
*.2 /iSec.
30 /jSec.

11.5
TP 2 4
IC 3, Pin 12
IC 6, Pin 1
IC 6, Pin 6
IC 6, Pin 7
IC 15, Pin 3

4
4
4
4
4

TP 1 6
IC 8, Pin 8
IC 8, Pin 9
TP 3 (Adj. R42 for)

4
4
4

* These pulses will be visible ONLY on a high speed scope (30mHz or better).
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There are presently two versions of the low speed
option to the JH-110B. One version uses jumpers
on the Phase Locked Loop Board to lower the tape
speed. These jumpers select an additional flip-
flop to divide the reference frequencies by two.
The other version uses a 1A inch capstan shaft to
lower the tape speed.

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” chan-
nel Field Effect Transistors. They are used as
SWITCHES and take the place of the many
small relays used in other professional
machines.

Refer to notes 9, 10, and 13 on the Phase Locked
Loop Board schematic for jumper placement.

The Field Effect Transistors used on the Bias
Card are carefully selected for an exact
pinch-off voltage. Punch in/punch out perfor-
mance of the machine is directly* affected by
the pinch-off voltage of these FETs. If
replacements are needed, secure them from
MCI Customer Service.

8.6 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 im-
portant points.

These FETs are turned OFF by a +18v DC
control voltage. They turn ON when the con-
trol voltage goes to Ov.

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.

The Audio Block Diagrams (Figures 5-2 and 5-3)
will prove very helpful. They show the location of
each function and help to tie all of the schematics
together.Standard progressive isolation procedures, using

8
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REPRO CARD

POSSIBLE CAUSEPROBLEM

Input mode only Q13 and support components1.

Cue mode only Q12 and support components2.

Q11 and support components3. Repro mode only

Output section IC6 and support components4.

Q14 and support components C44, C43
or C11 leaky, R15 open, IC2 high off-
set, front end high offset.

Meters pin momentarily when machine is
turned ON after being off for more than 30
seconds.

5.

No response below 2 KHz6. IC4 and support components

No audio (other than output stage) IC5 and support components7.

Asymetrical clipping Same as 58.

9. No low frequency adjust or control
interaction

Q4, Q5, Q6, Q7, and support
components

10. No high frequency adjust or control
interaction

Q8, Q9, support components, FET con-
trol lines

11. Front end not functioning or high offset. Q3A, Q3B, ICI, IC2, IC3 and support
components

812. Card unusually noisy Q3A, Q3B, ICI, IC2, IC3, IC4, or FETs

13. NAB/IEC low end switching not functional Q7, S1, or R24

14. NAB/IEC switching, not tracking Not aligned correctly. R34, R33, R35
R37 out of tolerance, wrong heads
installed.

15. No high end response Q8, Q9, Q10, and support components
FET controls, S1
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RECORD CARD

PROBLEM POSSIBLE CAUSE

No output1. IC4, IC3, IC1, and support components

No high end2. IC2 and support components, Q1, Q2,
Q3 and control lines, R43

Response not flat on one speed Differentiator FET summing resistors
and capacitors, FETs, FET feedback
components

3.

No low end4. R41

Linearity not functional5. R43, CR1, CR2

6. Response not flat at all speeds Repro not aligned correctly, wrong
overbias

NAB/IEC switching not tracking7. Repro not aligned correctly, wrong
overbias, wrong heads installed

NAB/IEC low end switching not functional8. Q4 and support components, C25
(NAB), C25 and C4 (IEC)

9. Too much low end at 30 ips (AES EQ)
when in NAB, but correct when switched
to IEC

CR3 open, Q4 not conducting.

8.7 RTZ III
Refer to Schematics 25D609, 25E611, and 25E625. Instruments needed for testing include:

A. Multimeter with 3% full scale accuracyWARNING
Any damage to P.C. Boards caused by
unauthorized repair will void MCI Warranty.
Contact your MCI dealer for repair, if you are
uncertain of the problems.

B. An oscilloscope with a minimum 10 MHz
bandwidth.
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TROUBLESHOOTING GUIDE

TROUBLESHOOTING TABLE

SYMPTOM CAUSE

No Display Test Power Supply Input checkout ribbon cable from
Processor Board to Display Board.

Complete Non-Operation IC12 (8085A Microprocessor) — If the test points differ
from normal value as outlined on the following page,
replace the IC’s associated with that line. A many func-
tioned failure should be cause for replacing the
microprocessor.

Bad Display Digit(s) IC11 (EPROM) defective on Processor Board. Check
associated MAN3620 and/or associated 7447.

Tape Position Display Defective Check roller guide pulses input to IC9. IC9 defective,
clamping diodes CR5, CR6 defective. Ail on Processor
Board.

Tape Position Displays
Time In One Direction

IC15 defective on Processor Board. Check clamp diodes
on Processor Board.

Cannot Enter Commands
From Keyboard

Keyboard switch(s) defective. 74C923 (IC2) on Pro-
cessor Board defective.

No Velocity Indication Check Capstan puises. IC8 defective. Clamp Diodes
CR3, CR4 defective. Check 19.2 kHz reference @ IC6, PIN
3. IC6 defective.

' 8X.Mv

No Variable Speed Control Check VCO in Display Board (IC4 and IC5). Defective
cable connection IC7 on Display Board defective. Check
+15, -15 from Display Board.

Mode Control Inoperative IC6 on Display Board defective. Q1, Q2 on Display Board
de fec t i ve. LED de fec t i ve. Q1 de fec t i ve on
Processor Board.

These possible deficiencies relate to the Processor Plug On Board P/N 2500C0625-00 for the
RTZIII/M.

BAND/L-OUT Button
Inoperative Q2 2N3904 defective

XPD Button
Inoperative Q3 2N30904 defective

XPD, BND/LEADOUT
Buttons Inoperative IC2 on Processor Board bad switch
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IC16 on Plug On BoardXPD Storage Inoperative

BND/LEADOUT Storage
Inoperative IC16 on Plug On Board

CRITICAL CIRCUIT ELEMENTS, VOLTAGES AND WAVEFORMS

Turn power on. The RTZ III should display 0000 and be in normal operational condition. (All
measurements are to chassis ground.)
PROCESSOR BOARD -(2500E0611-00)

IC11 Pin 19
IC11 Pin 21
IC11 Pin 24
Q3 Emitter & Collector
Q4 Emitter & Collector

+12 VDC Regulated
- 5 VDC Regulated
+ 5 VDC Regulated
+12 VDC Regulated
+ 5 VDC Regulated

NOTE:
Q3 and Q4 operate cool. If either is hot to the touch, replace.

IC12 (8085A Microprocessor) Measurements are to ground.
PIN 1
PIN 2
PIN 3
PIN 4
PIN 5
PIN 6
PIN 7
PIN 8
PIN 9
PIN 10
PIN 11
PIN 12 to 19
PIN 21-25
PIN 25
PIN 26 to 28
PIN 30,31,32,34
PIN 36

X1 Approximately 6 MHz SINEWAVE
X2
RESET Logic 0 0.2v

NO MEANING connected to J2
NO MEANING connected to J2
ZERO (GND)
Logic 0 0.2v
Logic 0 0.2v
Logic 0 0.2v
ZERO (GND)
Logic 1 3.0v
irregular digital pulses
SQUAREWAVE 3 MHz, 3V

SOD
8! • *! SID

TRAP
RST 7.5
RST 6.5
RST 5.5
INTR
INTA

irregular pulses
to be checked if Pin 3 is held @ 0.2V or 3V
continuously—check out circuit elements connected to
Pin 36.
SQUAREWAVE 3 MHz@ 3V
ZERO (GND)

RESET IN

PIN 37
PIN 39

CLK
HOLD

IC6 contains the live memory (256 bytes of RAM) used by the program. IC6 is associated with
the display control, the D/A (IC4) speed control and a timer (TVI).
IC8 and IC9 are request latches. Roller guide and capstan pulses are fed into them. IC8 and IC9
are cleared by IC15 (8255A). EPROM (IC11) controls this sequence.
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SECTION 9
SPARE PARTS KITS

MCI offers four spare parts kits for the JH-110B to
support your particular level of maintenance. This
section lists the contents of each kit. These kits
are available through your dealer or through MCl’s
Customer Service Department. When ordering a
kit, specify the model and all options included.

Spares kit number two contains transport lamps,
switches, and relays which are all high use items.
Spares kit number three consists of replacement
circuit boards and assemblies. This kit is
necessary for facilities performing board
swapping maintenance or responding to emer-
gency repair situations.Spare parts kit number one is a collection of com-

ponents that are most often used in printed circuit
board level repair. Most of these components are
difficult to obtain locally. Common components
that are easily obtainable are not included in this

Spares kit number four contains replacement cir-
cuit boards and assemblies as does kit number
three. This kit is intended to support more exten-
sive maintenance activities.kit.

.
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SPARE PARTS LIST NUMBER 1
Active Spares Kit

Ordering Number: JH110B-S-KIT-AA

Quantity DescriptionDescriptionQuantity

74C912 Display Control
7400 Quad 2-NAND
7402 Quad 2-NOR
7408 Quad 2-AND
7404 Hex Inverter
7410 Trip 3-NAND
7420 Dual 4-NAND
7432 Quad 2-OR
74C00N Quad 2-NAND
741CP Op Amp
75454 Driver IC
7426 Quad 2-NAND HV
74122 One Shot
7427 Trip 3-NOR
7493 Counter
74121 One Shot
74123 One Shot
7495 4-bit Parallel
7490 Decade Counter
TL081CP Op Amp
NE566 Function Generator
0.180 OHM 10%-2WW Resistor
TIL143 Tape Sensor
2:5-9:0PF Trim Cap
1N5246-16V 16v Zener
PCA2700-0051 Repro Extender
PCA2700-0052 Record Extender
PCA2700-0053 Bias Extender
LM350K 22v Regulator
MDL-4.0A-250V Fuse
MDL-2.0A-250V Fuse
2003M Op Amp
74LS74 Dual Flip-Flop
LF347N Quad Bifet Op Amp

12003P Op Amp
P1086RR FET
LM394H Transistor
AD532J Mult-divider
SP-7000-0127-01 Sei. Transistor
2N2270 Transistor
2N5783 Transistor
2N3053 Transistor
2N4249 Transistor
2N3055-H Transistor
LM309KC-5 5v Regulator
LM340KC-18 18v Regulator
LM320KC-18 -18v Regulator
LM340KC-15 15v Regulator
LM320KC-15 -15v Regulator
1N4004J4 Diode
1N5252B-24V 24v Zener
1N5231B-5.1V 5.1v Zener
1N34 Diode
1N914 Diode
1N5241-11V 11v Zener
1N5245B-15V 15v Zener
ICTE-5-5V Surgister
1N5243-13V 13v Zener
7447BCD 7 Segment Decoder
0.15-OHM 10%-3WW Resistor
IH5011 Analog Switch
OPB-125 Photo Cell
4114R-001-104 100k Resistor DIP
4114R-001-181 180k Resistor DIP
2N3906 Transistor
78M12CP 12v Regulator
LM324 Quad Op Amp
MJE-3055 Transistor
MAN-3620 LED Display

6
16
12
12
13
12
12
12
11
44
11
11
11
11
11
14
11
11
12
22
11
22
11
11
11

m , 11
12
11
21
21
22
61
11
21

1
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SPARE PARTS LIST NUMBER 2
Switch Spares Kit

Ordering Numbers: JH110B-S-KIT-AB (Non-BX)
JH110B-S-KIT-AT (JH-110BX)

Quantity Description Quantity Description

HC4E-24VDC Relay
K4E24V-9 Relay
SP-7000-0550-00 Lamp
01-903 Lamp
01-121 Switch
01-151 Switch
L41-2-0-000A Red LED
L41-1-0-000A Amber LED
L41-4-0-000A Green LED

1 1 SP-7000-2305-14 Switch
MST-105D Switch
SP-7100-2308-07 Switch
SP-7100-2308-06 Switch
JBT-2223L Switch
SP-7000-2305-12 Switch
SP-7100-2308-62 Switch

1
1 21

8 1
4 11

1 1
1 2’2 12
2
2'

Included in Kit AB only
2 Included in Kit AT only
1

- : -ttL §.'.V
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SPARE PARTS LIST NUMBER 3
PCA Spares Kit

Ordering Numbers: JH110B-S-KIT-AC (Standard speed two track)
JH110B-S-KIT-AD (Low speed option two track)
JH110B-S-KIT-AE (Standard speed four track)
JH110B-S-KIT-AF (Low speed option four track)
JH110B-S-KIT-AG (JH-110BC)
JH110B-S-KIT-AH (JH-110M)
JH110B-S-KIT-AU (JH-110BX)

Quantity Description

Control Logic Board
Phase Locked Loop Board
Analog Torque Board
Solenoid Driver Board
Reproduce Board
I/O Board
Record Board
Bias Board
Strip Board with Oscillator
Power Supply Chimney
VU Meter
Pinch Roller
DC Tach Generator
Front Panel EQ Board
Lo Freq EQ Pot Assy
Hi Freq. EQ Pot Assy
Lamp Driver/Interface Board
Strip Board without Oscillator
Transformer

PCA2500-0027-00
PCA2500-0600-00
PCA2600-000T23
PCA2500-0042-00
PCA2700-0913-00
PCA2700-0916-00
PCA2700-0914-00
PCA2700-0055-01
PCA2700-0005-01
MCA2500-0194-40
52-5488
AS-6000-0237-21
SP-7000-0196-01
PCA2700-0915-00
PCA2700-0927-00
PCA2700-0928-00
PCA2500-0416-00
PCA2700-0048-00
SP-7000-0193-00

1
1
1
1
1
1
1
1
1
1
1
1
1
11

11

11

1
V
1 3

Contents of kit varies depending upon particular model and options. Be sure to specify model
number and all options installed when ordering kits.

Included in Kit AH only
2 Included in Kits AE, AF, and AH only
3 Included in Kit AG only

1
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SPARE PARTS KIT NUMBER 4
Optional parts for heavy support

Ordering numbers: JH110B-S-KIT-AI (Standard speed VA inch)
JH110B-S-KIT-AJ (Low speed option 1/4 inch)
JH110B-S-KIT-AK (Standard speed Vi inch)
JH110B-S-KIT-AL (Low speed option Vi inch)
JH110B-S-KIT-AM (JH-110BC and BX)
JH110B-S-KIT-AN (JH-110M standard speed VA inch)
JH110B-S-KIT-AO (JH-110M low speed option VA inch)
JH110B-S-KIT-AP (JH-110M standard speed Vi inch)
JH110B-S-KIT-AQ (JH-110M low speed option Vi inch)
JH110B-S-KIT-AR (1 inch)

Quantity Description

PCA2500-0609
PCA2500-0639
ASA2500-0129
AS-7100-1002
42C24DCAU
MC-2500-0104
23X30B-4-QZ
14X30B-2-QZ
14X30B-3-QZ
3540S-1-103
MCA2600-0316 VA"
MCA2600-0317 Vi"
MC-2600-0607 1”
B527-1

1 RTZ III Display Board
RTZ III Processor Board
Capstan Motor Assembly
Reel Motor Assembly
Lifter or Brake Soleniod
Pinch Roller Solenoid
Reference Switch
Speed Switch
Speed Switch
Vari Speed Potentiometer
Roller Guide Tach
Roller Guide Tach
Roller Guide Tach
Black Knobs
Molex Connector Assortment
Dash Pot
Processor Plug-on Board

1
1
1
2
1
1
11

1 2
1
1 3
V
1 5
2
1

i'inD45121-1
PCA2500-0625

1
a1

Contents of kit varies with ordering number. Be sure to specify model number and all options
installed when ordering kits.

1 Included in Kit AM only
2 Included in all kits except AM
3 Included in Kits AI, AJ, AM, AN, and AO only
4 Included in Kits AK, AL, AP, and AQ only
5 Included in Kit AR only
6 Included in Kits AN, AO, AP and AQ only
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SECTION 10
UPGRADING KITS

Any JH-110C can be configured in the following
ways:

10.1 Possible Configurations
* four track Vz" format
* eight track 1” format

MCI builds six systems in the JH-110 Series:
the JH-110B, JH-110B-14, JH-110BC, JH-110BX,
JH-110C-8, and the JH-110M. Most of these
systems are available in various track configura-
tions and may be converted or upgraded to a dif-
ferent number of tracks and tape widths. With the
applicable upgrade kit it is possible to use your
JH-110 transport as either a mono recorder or a
stereo recorder by simply changing head bridges.
Upgrade kits contain a head bridge, roller guides if
tape width changes, additional audio electronics
if tracks are added, and head cables and power
supply cables if required. Consult the JH-110
Series Product Configuration Sheets for kit con-
tents, ordering numbers, and further information.

Any JH-110M can be configured in the following
ways:

* mono VA format
* two track VA format
* DIN stereo VA format
* VA track stereo VA format
* two track Vz” format

10.2 Upgrading A Mono Machine
To A Stereo MachineAny JH-110B or JH-110B-14 can be configured in

the following ways:
* mono VA format
* two track VA" format
* DIN stereo VA" format
* VA track stereo VA format
* two track Vz" format
* four track Vz” format

This upgrade involves adding one channel of elec-
tronics, changing the head cable, and swapping
the head bridge assembly. If the change is from a
mono machine to a Vz inch format stereo
machine, the roller guides must be swapped also.
After performing this modification, your tape
recorder can be used as either a mono or stereo
recorder by simply changing the head bridge
assembly (and the roller guides if applicable). The
following parts are required:

* Repro Board
* Record Board
* Bias Board
* Audio Mother Board with front panel
* two track head bridge assembly
* stereo head cable
* Vz" roller guides if Vz” tape format is

desired

Any JH-110BC can be configured in the following
ways:

* DIN stereo VA format
* two track Vz” format

Any JH-110BX can be configured in the following
ways:

* Mono VA" format
* two track VA" format
* DIN stereo VA format
* VA track stereo VA format
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Step 1. Turn power off. After performing this upgrade, you can use your
JH-110B as either a two track or four track
recorder by simply swapping the head bridge and
roller guides.

Step 2. Install the new audio electronics.
a. Remove the filler panel from the elec-

tronics drawer.
b. Plug the new Audio Mother Board into the

Strip Board.
c. Secure the Mother Board in the drawer

with four #4-40 screws through the board
and two #6-32 screws through the front
panel.

d. Plug the audio circuit boards into the
Mother Board.

In most cases the tape path width changes from
VA inch to Vi inch. These upgrade kits contain the
following:

* Drawer assembly containing two complete
channels of audio electronics

* four track head bridge assembly
* 1/2 inch roller guides
* power supply cable
* four channel head cable

Step 3. Remove the RTZ III processor assembly.
a. Disconnect the five .cables. Note their

positions for reassembly.
b. Pull the Processor Board from its shield

assembly.
c. Remove the processor board shield by

removing the four #6-32x1/4 ” screws.

Step 1. Turn power off.
Step 2. Install the new audio drawer assembly.

a. Remove the filler panel from the cabinet
by removing the four #10-32x1/2” socket
head screws.

b. Slide the drawer assembly into the cabinet
and replace the four #10-32x1/2 ” socket
head screws.

Step 4. Install the stereo head cable.
a. Remove the two #10-32x1/2” screws

holding the cable and shield and remove
the shield.

b. Unplug the head cable from the back of
the audio drawer.

c. Install the stereo head cable with the two
#10-32X1/2 ” screws.

d. Plug the head cables into the back of the
audio drawer.

Step 3. Remove the RTZ III processor assembly.
a. Disconnect the five cables, note their cor-

rect positions.
b. Pull the Processor Board from its shield

assembly.
c. Remove the processor shield by removing

the four #6-32x1/t ” screws.
Step 5. Replace the RTZ III processor assembly.

a. Replace the processor shield on its stand-
offs and tighten the four #6-32x1/i”
screws.

b. Reconnect the Processor Board to the
shield.

c. Plug the cables back into the board.

Step 4. Install the four track head cable.
a. Remove the two #10-32x1/2” screws

holding the cable and shield. Remove the
cable.

b. Unplug the head cables from the back of
the audio drawer.

c. Install the four track head cable with the
two #10-32X 1/2 ” screws.

d. Plug the head cables into the back of the
audio drawers.

Step 6. Remove the head bridge assembly by
loosening the two hex socket screws and
replace with the new head bridge
assembly.

Step 5. Replace the RTZ III processor assembly.
a. Replace the processor shield on its stand-

offs and tighten the four #6-32x1/4 ”
screws.

b. Reconnect the Processor Board to its
shield.

c. Plug the cables back into the board.

10.3 Upgrading A Two Track
Machine To A Four Track
Machine

These kits are for the JH-110B and JH-110B-14
tape recorders only. The JH-110BC, JH-110BX, and
JH-110M cannot be upgraded to four track
machines. Step 6. Install the new power supply cable.
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Step 1. Perform Steps 1 through 6 of Section 10.3.Step 7. Remove the head bridge assembly by
loosening the two hex socket head screws
and replace it with the new head bridge
assembly.

Step 2. Install the new head assembly.
a. Remove the head bridge assembly by

loosening the two hex socket head
screws.

b. Remove the two #4-40x1/2” screws holding
the Amp connector in place.

c. Place the new head assembly in the ‘op-
tional preview head’ location as shown in
the Head Assembly Pictorial in Section 3.
Secure the head assembly with the
#8-32X1/2” Allen flat head screw.

d. Insert the head wire pins into the Amp con-
nector.
Left channel orange into pin V
Left channel green into pin W
Right channel orange into pin X
Right channel green into pin Y

e. Replace the Amp connector. Tighten the
two screws until they are just snug, then
back the screws out by one half turn. You
must allow free play movement for the
Amp connector.

f. Replace the head bridge assembly and
tighten the mounting screws.

Step 8. Remove the VA inch roller guides and re-
place them with the Vi inch roller guides.

10.4 Installing An Additional
Playback Head

Many users find it useful to have the capability of
monitoring VA track stereo tapes on their JH-110B
two track transport. The additional VA track stereo
format repro head mounts in the head bridge to
the left of the erase head. Refer to the pictoral in
Section 3 showing the mounting of the heads in
the head bridge.
This kit contains the following:

* drawer assembly containing two channels
of playback only electronics

* VA track stereo format head assembly
with mounting block

* four channel head cable
* power supply cable

Step 3. Perform the head alignment procedure as
described in Section 7.
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